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management of the Agricultural Court, United Provinces Exhib-
ition, and in it are outlined the lines of work now in process of
development by the United Provinces Department of Agricul-
ture for the improvement of the cottons grown in the Provinces.

This work in its entirety consists of two distinet sections,

“the production of an improved type, or types, suited to the
agricultural conditions of the Provinces and their introduction
into general cultivation. Though at the present time the limits
of the preliminary experimental work have barely been reached,
it seemed desirable for the purpose then in view to outline the
entire problem. A few pure races—the outcome of the earliest
crosses—are at a sufficiently advanced and promising stage to
be subjected to field trial. These are, however, only derived
from preliminary crosses, made at a time when a very elementary
knowledge of the different types of cotton cultivated was avail-
able. With a more complete knowledge of these types, further
crosses have been made from which still further improvement
is confidently anticipated, but of which it is still too early to
speak with certainty.

Though cotton is grown throughout the United Provinces,
the tract where it is most largely cultivated and where the crop
forms over 30 per cent. of the total Kharif area is situated in
the western districts. Throughout this area, and throughout
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of cotton is cultivated which has been termed Gossypium
neglectum  Tod, by Gammie, but is classified as two varieties
var. neglecte and rar. vosec of the Linnean species (4. arborenm
by Watt. Within this single specics, however, a Inrge number
of forms exist which are distinguished by certain minor characters.
Thus the flowers may be yellow or white ; the leaves slightly,
or deeply, dissected and the glands of the leaf may be present
or absent. The lint of all forms is short and ecoarse though
there are degrees in the length of fibre and in the proportion of
lint to seed in the Aapas. Further, though the lint of the
widely cultivated forms is invariably white, a certain number
of plants can be found here and there in which the lint colour
is of a rich red brown, or Ahaki colour.

Such is the condition of the main cotton crop of the
Provinces at the present day. Its main characteristics are the
shortness and coarseness of the lint and the great confusion of
types which are, with few exceptions, grown in one ficld. These
types arc the truly indigenous cottons of India. In addition
to this the numerous importations of foreign seed, chiefly from
America, but also from Egypt, which have from time to time
taken place, have left their mark on the Provinces and in most
districts plants of this type can be found. The latest and most
determined of these importations is that made by the Department
of Agriculture, United Provinces, into the cotton districts round
Aligarh. The American type can now here and there be found
growing as a field crop but, for reasons which are probably partly
economic and partly agricultural, its cultivation has not spread
and it is unlikely that it will replace to any extent the indigen-
ous forms.

Lastly there is one more group of cottons which is found as
a crop within the limits of these Provinces. This is a group
characterised by the Radhiya of the eastern districts and is the
G. intermedium of Gammie. Its cultivation is limited to the
eastern districts such as Gorakhpur and Allahabad but extends
into Bengal. It is found growing alone but more commonly as
an element of a mixed crop. The crop occupies the ground for
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a lengthy period and begins to yield towards the end of the cold
weather. It is, therefore, quite unsuited for cultivation in any
area where the cold is sufficient to check growth, and large-
ly for this reason its cultivation is centred in Bengal and extends
only to the eastern districts of the United wProvinces where the
mnore temperate climate permits of its growth, ‘

In addition to the above, which form the field cottons
of these Provinces, there are a few forms which are found as
isolated plants scattered here and there throughout and only
occasionally found as a field crop. Among these are forms with
a khaki lint, both of the American and Indian type, and especial-
ly the Nwrma, orred flowered cotton—the . arboreum of most
writers. This form is of considerable importance as possessing
the longest staple of any cotton indigenous to the Provinces, It
is found chiefly in the vicinity of temples where a few plants
may be found from the fibre of which the Brahmanical thread is
spun. It is a perennial and, like the Radhiya already described,
very late flowering. Its yield in the first year is consequently
very light and its cultivation quite unremunerative as a field
crop.

In problems of the present nature success is frequently
dependent on the degree to which the aim receives clear
definition in the mind. Only.by so doing can the best lines on
which the work may be developed, be determined with any
certainty. It is, therefore, of the utmost importance in the
present case to obtain such a clear definition and the problem
must now be approached from this point of view.

In its agricultural aspect the aim of all improvements
should be the increase in the return of a unit area of land.
This increase may be procured by a reduction of working expenses
in production or by an enhancement in value of the produce,
which enhancement may be obtained either by increasing the
yield of a given produce or by improving the quality and hence
value of the article produced, in which case even a diminution
in gross yield may be permissible. In the case of cotton the
problem is complicated by the fact that the agricultural is not
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the sole aspect. There exists  within  these  Provinces a
considerable industry using cotton as its raw material whose
interests cannot be ignored. Nor ean it be assumed on
priort grounds that the agricultural and industrial interests are
coincident.  In the present instance that the two interests are,
to a large extent concurrent ig, we think, fairly clear. Tt may
be that temporary circumstances for the time have made
quantity of major, and quality of minor, importance; but it is
quality which will pay in the lopg run, and this, therefore, is
the point to which most attention has to be paid.  There are,
it is ncedless to say, degreesin quality, and it is not suggested
that it would be ecconomically sound to produce the finest
grades of cotton.  What it is desired to aim at, tather, is n
cotton of medium length capable of spinning between 30°s
and 40's and with a silky texture—this latter character in
all probability depending on the diamcter of the individual
fibres.

In the scheme for improvement here outlined, we are not
concerned with any such methods as are dependent on the
cheapening of the cost of production. Tn the present ease there
is little scope for such improvement before the produce reaches
the ginning factory, nor are we concerned, except in the broadest
manner, with methods for increasing indirectly the fertility
of the land on which the crop is grown, such as cultivation
and manuring; under present circumstances these too afford
small opening for any large improvement. What weo are
concerned with is that improvement which is dependent on the
physiological and morphological characters of the cotton plant
itself—characters which are not to any large extent affected by
the environment.

It follows from this that any practical improvement can only
be obtained as the result of a close study of the characteristics
of the cotton plant which study must precede any work aiming
at a practical end. The work, therefore, falls roughly into
two divisions, the purely scientific preceding and the practical
following.

PLATE 1.
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We have already shown that the cotton crop as it 1s grown
thro'ughout the Provinces consists of a large mixture of types.
The first step of importance, therefore, is to find out the units
of the crop, by which is meant the number of forms which can
be isolated and grown in pure culture. Having obtained these,
the second step is to find out the unit characters of the plant,
that is, the characters of lowest magnitude which can be traced
as units from generation to generation. This may be explained
by a concrete example.  The flower of the cotton plants of these
Provinces are of three colours, the red flowered Nuwrma and the
yellow and white flowered Desi. There also occurs in the Punjab
a pink flowered cotton, though we have no record of its occur-
rence 1n these Provinces. Now these four forms of flower colour
are not four separate characters, but arise from two only, each of
which may be present or absent. On the combination of these
two characters depends the resultant colour of the flower. Thus
the two colour characters are yellow and red. When both colours
are present the flower has the full red colour; when red is present
and yellow is absent the tlower is pink, while if yellow is present
and the red absent the flower is yellow. Lastly, if both are
absent, the flower will be white. That this represents the true
facts is shown by the ease with which it is possible, starting with
only pure red and pure white flowered types, to breed out pure
pinks and yellows, and in like manner it is possible to obtain
pure white and pure red flowered plants starting with the
yellow and pink forms only. From this single simple example
some idea may be gained of what is meant by a unit character.
The method by which such unit characters are determined is
also indicated to some extent in the above, and counsists usually
in crossing pure types differing in one or more characters and
observing the behaviour of these characters in the next and
subsequent generation.

It is possible that a certain amount of practical result may
be obtained directly from the preliminary isolation of pure types.
In the extensive mixture of forms found throughout the cotton
growing area it has been found that comparatively few pure
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types exist. The remainder of the crop is composed of interme-
diate forms, the result of natural cross-fertihization.  Such inter-
mediates will never breed true but give an indefinite number  of
forms together with a few plants agrecing with one or other of
the pure types. Now, in such a mixture, there ean be little doubt
that some of the forms are inferior to others and it is possiblo
that, by isolating the pure forms, a superior form may be found
and its cultivation introduced. There is no prospect of improve-
ment of quality by such means, but an improvement in quantity
is to be looked for. Thus some of the Desi types of cotton are
notably heavy yielders with a high percentage of lint and in some
districts even now are grown ina nearly pure state.  The purifica-
tion, and subsequent distribution, of these gives one line of
improvement, but it must be emphasised that that improvement is
practically limited to quantity. Work on these linesis now in
progress at Aligarh.

That there is opaning for improvement by direct plant selec-
tion within such a pure culture admits of no hope. The most sclee-
tion can here do is to check any diminution in yield, chietly by
rigorously maintaining the purity of the seced. Owing to the
extent to which cross-fertilization takes place in nature it is a
matter of some difficulty even to keep the more distinct types in
a state of purity when they are grown on a small seale and, even
when working on a big scale, it is essential to undertake precau-
tions such as roguing to maintain the purity of the crop. It
will be readily understood, therefore, that it becomes a matter
of practical impossibility to separate those small and scarcely
perceptible characters on the selection of which improvement
within a pure type depends.

Thus far we have considered an improvement in the gross
outturn only—the quality remaining practically the same. This,
however, is not the main direction in which improvement is to
be expected. This, as we have stated above, is to be found in
the improvement of the quality, length and fineness of the lint.
For this purpose we must turn elsewhere, to the results, that is,
which have been obtained in our search for the unit characters.

PLATE 1I.

A

Jo 1,

AN EARLY FLOWERING PLANT.
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It is at this stage that the clear picture which we have fermed
of what it is desired to procure will be of the utmost importance.
Let us for a minute examine this picture in greater detail than
we have hitherto. It is a plant, which, when sown at the
beginning of the rains, will be ripening fruit by the begiunning
of October, that is, it must be in flower by the end of August
giving a vegetative period of about 70—80 days. In other words
it must be early flowering; it will be vigorous, a good yielder
with a large boll and a high percentage of lint; the lint must
be fine and silky and of a length rendering it suitable for
spinning between 30’s and 40’s, which may be placed roughly
as 1 inch.

Of other points of secondary, but, nevertheless, sufficient,
importance to render them worth consideration may be men-
tioned the obvious advantage of a red flowered form. We have
already drawn attention to the dangers of natural cross-fertiliza-
tion. There is also the danger of seed admixture. These are
very real dangers which must be faced or a new form may easily
be swamped at the start by either of them and thus lost. The
advantage of some such character as a red flower, by which
a casual inspection will at once disclose any admixture or impure
plants would form a check of inestimable value in the early
stages of introduection.

The material from which it is propesed to obtain the plant
just described has already been briefly detailed. Considered
from this point of view, it consists of the series of forms all
with the early flowering characters and some possessing the
heavy yield and good percentage lint, but lacking both the length
and fineness.

There occurs in isolated places among thess forms a type,
allied to the Hinganghat cottons of Central India, possessing
the silky fibre but lacking the length of the latter. There are
again the cottons of the eastern distriets ; these, however, have
a late flowering period, nor is the lint of much value while the
percentage is very low. Lastly, there is the red flowered Nurma,
very late flowering but possessing a good staple, moderately
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silky and having red tlower and foliage.  Tf we go outside these
Provinces there are also the true MHinganchat plant, an early
flower with long and silky lint but ineapable of producing a good
yield or sufliciently robust; the Broach cotton with a good
staple but very late flowering, and the Assam cotton whose only
good character is the size of boll and percentage lint, the lint
being, however, excessively short.

Before considering how this material is to he utilised we
must examine the conditions under which this work has to be
carried out. Herc the difliculties are considerable.  Thus it
has been found impossible to use the Broach cotton as a parents
the crosses from 1t appearing almost sterile. Agnin, cross-fer:
tilization in nature has been found to occur on a seale which
renders it imperative to use only the sced from protected towers,
and the labour involved in such protection is  considerable.
Again, continued self-fertilization, such as occurs with protected

flowers, has been found to lead to a considerable degree of

sterility so that the breeder has to beware of fulling into either the
Scylla of mixed oftspring or the Charybdis of no offspring at
all.  Lastly, but not of the least importance, is the impossibility
of ascertaining, except in a very limited number of cases, the
quality of the staple until it is too late in the season to procure
seed from protected Howers. By the time the boll ripens and
exposes the cotton the plant has practically ceased tlowering
and it is impossible to obtain self-fertilized seed. At certain
stages, then, it becomes a matter of speculation as to which
plants shall be taken, for, so far, no correlation has been found by
which the quality of staple can be determined before it can be
actually handled. When it is noted that, to take oune case
which occurred in practice, it has been found that out of some

400 plants one only possessed the desired combination of

characters, the speculative nature of the procceding and the
necessity of dealing with large numbers becomes apparent.
In the event of failure to self-fertilize the desired plant it will
be necessary to rattoon it and procure sced from it next secason,
thus losing a whole year, with the alternative of using sced

PLATE III

.

1.

A LATE FLOWERING PLANT.
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which may or may not be pure. This difficulty is far the most
important that has to be faced in this work.

Such are the conditions and such the materials with which
it is proposed to produce the types of plant of which a description
has been given above. The length of staple occurs in the
Broach, Bant and Nurma cottons, but, as has already been stated,
Broach has been found unsuitable owing to the sterility of the
crosses, We are left then with the Bais and Nwrma cotton,
the former of these being altogether too weak in habit and
light in yield to form a field crop in these Provinces, while the
latter lowers too late to give any yield in the first year and
has to be grown as a perennial. Morcover in both these forms
the boll is small.

Silkiness is eharacteristic of the Bani cotton and is confined
practically to that kind.

Hardiness and yield combined with a high lint percentage
are essentially the characteristics of the Desi cottons of the
Provinces and more especially of the white flowered forms. While
for size of boll the cotton of Assam stands before all others.

The Nurma alone of the Provineial cottons possesses the
red flower which, for the reasons given above, is a desirable
character in the plant we have outlined.

In the ecarlier experiments two crosses have been relied
on for practical results. These are a cross between Nuwrma
and the short stapled but silky form of Bani found in these
Provinces, the possibilities of which eross were indicated as early
as 1870 by Major Trevor Clarke, and one between Nuwima and
white flowered Desi. In this former cross we rely on the Nurma
to obtain length of staple and the red flower, while from the
Bani we hope to derive the silkiness of fibre and the early habit.
The plant is likely to be somewhat deficient in size of boll, and
consequently yield, and in percentage of lint since neither parent
possesses these characters to any marked extent.

In the latter cross length of staple and percentage of lint
may both be expected, combined with the red flower, but the
silkiness of the fibre will be lacking.
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These two crosses have been actually effected and pure races
isolated of which we give below a report by Mr. A. F. Horsman,
on small samples of the lint from each; the first is from the
former, and the sccond and third from the latter, eross.

“Sample 131. Very good cotton, will spin 20’s to 30’
warp, even staple }" to 7" long ; silky and colour good and would
spin 36’s weft.

« It was compared with some fine Cawnpore machine ginned
cotton (Gangapar) which was fully 1" to " shorter in staple
and will spin up to 16’s only.

“In regard to prices, I should value it at Rs. 325 per candy
(784 1bs.) as against Rs. 275 for fine Cawnpore machine ginned
cotton and T consider it equal to fine Broach.

“ Sample 401.  This is better than ordinary Dese but not so
good as No. 131.  The staple is not so regular nor as fine but is
firm and of fairly strong fibre ; would spin 15's to 20’s.

“Sample 651.  This is between Nos. 131 and 401, not quite
so coarse as No. 401 but very good for Desi cotton.

“ Sample too small to form a definite opinion.”

It remains only to add that this report is given on samples
which were taken without any idea of having them valued.
The object in taking them was to obtain as much seed as possible
so that they contained, in addition to the lint from healthy bolls
also that from badly diseased bolls. During the season 1909
the boll worm was exceptionally prominent and the percentage
of diseased bolls very large. These reports, therefore, do not, in
all probability, err in the direction of over-estimating the value
of the samples. This remark applies especially to the sample 401
which, we believe, to be, in reality, of greater value than the
report seems to indicate, the irregularity especially noted being
due to the presence of a high proportion of lint from diseased bolls.

These experiments are yet in their infancy, and the limits of
improvement by no means reached. Numerous other crosses
are now in various stages of cultivation and it is hoped that these
will add still further improvement. It is, however, too early to
refer to these in detail,

A.J. L

PLATE IV.

Top Rew. TLeft, Nurma Parent. Rizht, Bengal Parent.
Middle Row. 1st Generation of Cross.
) .Bottom Row, nd Generation of Cross.
Left, Long Staple—Centre, Medium Staple—Right, Short Staple.
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The production of a plant with characteristics which render
it suitable for cultivation in these Provinces, and which at the
same time gives a produce of enhanced commercial value is only
one part of the problem of improvement. There remains the all-
important question of the means by which such a plant can be
introduced into general cultivation. We are here faced with the
conservatism innate to all agricultural populations. The initial
stages of introduction into general cultivation of any new plant
are always a matter of some difficulty, but this difficulty is here
enhanced by the ease with which cottons cross-fertilize and the
consequent difficulty in keeping any new race pure during the
first few years of its introduction. There is also the difficulty of
inducing the consumer to pay the full value for an article which
is not well known and only available in small quantities or, if he
does pay the full price, in insuring that the actual cultivator
reaps the benefit. Ina case like the present, where deterioration
may so readily occur as the result of cross-fertilization, it seems
essential to success that full control shall be kept over the crop
during the early stages. The essential features of any scheme
for introduction therefore are :—Firstly, to withhold introduction
of the produce on to the market until it is available in sufficient
quantity to attract purchasers and secondly, to retain under
direct control what may be termed a centre of purity for the crop,
that is, a central area, or seed farm, in which full precautions can
be taken to keep the crop in a state of purity.

The controlling factor is the minimum amount of cotton
which will attract the buyers, and the area of this seed farm will
be determined by the area it will be necessary to sow to provide
this minimum, for it follows from the first condition that the cul-
tivation cannot be entrusted to the cultivators until the year it is
proposed to place the produce on the market, Placing this mini-
mum at 500 bales (of 400 lbs.) the area to be sown must be some
1,300 acres in the first year, seed for which will be given from an
area of about 90 acres. This, then, is the area which must be
sown in one season and over which direct control of the
crop must be maintained and from which the pure seed will be
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distributed to sclected cultivators who control between them
about 1,300 acres of land.

This distribution in the first year is a comparatively simple
matter, but the problem becomes of much greater complexity
when  the still wider distribution of subsequent years is consider-
ed.

The important point to bear in mind in this connection is
that the purity of seed is likely to be inversely proportional to
the number of years the crop is removed from the time when it
was grown on the seed farm.  We have no direct information as
to the amount of impurity introduced in a single year, but there
can be little doubt that it will be appreciable.  The conclusion
which may be drawn from this is that on no account shonld sced
of a given purity be mixed with seed of a lesser purity and this
point must be clearly kept in mind in any scheme of introduction.
In practice this demands, at least during the first few years of
introduction, that some records be kept of the area in which the
new crop is grown. This record will show the particular area
under any degree of purity and the kapres of each area, so de-
marcated, will then require to be ginned separately.  Interpreted
into figures this means that the seed from the farm will have to
be distributed to selected cultivators controlling some 1,300 acres
actually under cotton in a single season. These cultivators will
each year receive a fresh supply of seed from the farm and will
not sow seed from the crop grown by themselves. This latter
crop will be harvested separately and separately ginned, and the
seed distributed to a second series of cultivators controlling some
20,000 acres of land under cotton. In the next year these two
areas will be harvested and ginned separately, the original arcas
of 1,300 acres being again supplied with sced from the farm, the
20,000 acres area being supplied with seed from the crop grown
on the 1,300 acres, while the seed from the 20,000 acres will be
available for still wider distribution. In this manner a series of,
as it were, waves will be established, emanating from the seed
farm, which should, in a short period, establish the crop on a

firm basis.
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Such, in outline, is the scheme for introduction of improved
types of cotton. That it can be established with the mathemat-
ical precision of the geometrical progression here outlined is
hardly to be expected, but there is every hope that sufficient
approximation can be obtained to attain the desired result.



PEACH GROWING AROUND PESHAWAR.

By W. ROBERTSON BROWN,

Superintendent of Farms, Norvth-West Frontier Province,

Situation of the Orchards.—Within a radius of 10 miles from
Peshawar city, there are probably 100 acres of peach orchards.
Peaches are also interplanted to some extent in the pomegranate
and plum gardens which lie in the immediate vicinity of the
city. The villages of Bahadur and Landi are specially renowned
for the size of their orchards and the superior quality of the
peaches they produce. The orchards are contiguous and their
varying levels show that they ensure eflicient drainage.

Average Ixtent of Orchards.—Peach growers are rarely
orchardists pure and simple: they are zemindars, and the
planting of an orchard forms part of their agricultural rotation.
The orchards range in extent from half an acre to occasionally
two acres.

Quality of the Soil.—The red alluvial loam around Bahadur
and Landi is remarkably fertile. Wherever the peach orchards
are established, the soil is of this kind—red, deep, free and natural-
ly well-drained.

Irrigation.—Practically every orchard is sufficiently irrigated
either by the rich muddy water of the Bara, or from the Kabul
River canal. The orchards treated from the Bara water are
markedly superior in productiveness and quality of the fruit to
those irrigated by the Kabul River canal. A few orchards are
over-irrigated, as occasionally water is given when the crops are
ripening so that the fruits lose greatly in flavour. In the
Punjab, the best peaches are produced in orchards which are

PLATE V.

PEACH KILLED BY EXCESSIVE IRRIGATION,
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constant. Plates VI and VI represent good types of Safed, Lal
and Pila. The fruits illustrated are deseribed below : —

Safed.—Ts the carliest : it ripened late in July. Size is
Jarge, shape almost quite round ; nose very slight ; colour even
white ; suture scarcely perceptible.  The fHlesh is white even
around the stone and is very soft, juicy and melting.  The stone
is fairly large and the flavour is good.  Tts weight is 16 tolas.

Lal.—Is the sccond early it ripened on 3rd or 4th Angust ;
size large; nose decided ; colour flushed and shaded erimson
suture slight. The flesh which is veined erimson and  deeper
around the stone is fairly firm and moderately juiey.  The stone
is medium in size.  The flavour is good. Tt weighs 131 tolas.

Pila.—Is the latest; it ripened on 8&th August (fruits were
picked till 20th August).  Size medium ; nose entirely absent
beautifully round in shape, suture absent.  The tlesh is golden
yellow throughout ; firm and juicy.  Flavour sweet and delicious.
It weighed 14 tolas.

There are good intermediate varieties of these types.
Lal-Pile and Lal-Sefed are most  frequently found. In all
round merit, the three varicties described are equal to high class
English outdoor wall peaches.

Setting out.—Two scedling peaches, 16 months of age, are
planted together in blocks or beds 16" x 16" or 18 x 18" apart,
‘and the pits in the centre of these blocks in which the trees are
planted are 1 foot in diameter and 1 foot in depth. The orchard-
ists plant two trees in each block in the hope that at least one
of the plants will flourish. But he never removes the second
plant if both grow away. The average life of the Peshawar
peach orchardsis under cight years. The Lahore peach orchards
are profitable up to their twelfth year.

Seed Sowing.—A few careful cultivators take sceds from
selected fruits only, but here commonly there is no sclection.
In October a seed bed is prepared, varying in size according to
probable requirements and the seeds are sown broadeast and
thickly at'a depth of about three times the size of the seeds.
The young seedlings are not thinned, When planting time

PLATE VIIL

PEACH NECTARINE.

PEacH “*PILA”

J. L.
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Marketing.—The peach crops are sold in one ot four ways,
viz., (1) if the owner of an orchard ix poor and he urgeutly
requires money, he sells the estimated erop in January or Febru
ary to a fruit agent.  The price received s in this ense very
poor ¢ frequently not better than Rx 100 to Rao 120 per acre
(1) the crop is sold when the fruits are approaching the period
of ripeness.  Rs, 200 to Rs. 300 per aere s the average price
received at this time ; (1) frait agents purchase speeial varietios
from selected trees for despateh to distant stations. Rs. 3 to
Rs. 5 per maund are received by the growers for the selected
fruits ; (iv) the fruit growers pick and market their own fruits
in Peshawar.  One maund of peaches per tree is considered «
very good crop.  About 13,500 ten-seer baskets of peaches are
despatched from Peshawar from 15th July to 15th September.
Ordinary fruits are sent to Peshawar for disposal in large open
flat baskets similar to those shown in Plate IX. Fruits to
be sent to distant stations by rail are packed in small baskets
which carry 10 seers and cost from annas three to annas four.
I'he baskets are conveyed to the city and to the railway station
on a cart drawn by two labourers.

Packing. —Grading is practised in a loose fashion.  The best
peaches are reserved for the 10-scer baskets: the seconds for
topping the big flat baskets and the * chipped ” fruits ave heaped
in separate baskets or sold on the spot to villagers, or to the
hawkers who have stances during the fruit season at almost every
half mile within ten miles of Peshawar. The chipped fruits are
very inferior.

The foliage of the orchard trees is slipped from the young
shoots of the current season for packing. Each picker, as he
requires packing, runs his hands smartly down the shoots and
leaves quite 80 per cent. of these as bare. The array of spindly

leafless shoots presented in August gives the impression that the
peach orchards have suffered heavily from a plague of voracious
defoliating caterpillars. Peach foliage is undoubtedly suitable for
local packing, but it is short-sighted policy to maim the fruiting
trees. The lives of orchards are shortened by one-third by this

PLATE IX.

A CORNER 1N LaHORE FRUIT *“ MaNDL”
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practice : diseases ave prevalent in consequence and the weakened
shoots cannot uphold their fruits.  Every orchardist could easily
vrow o seed bed of peaches for the supply ot foliage.

et Agents.—The men known as  Fruit Agents” are
Peshawar frait sellers. They have business connections with
frait dealers in Caleutta, Bombay, Lahore, Delhi and other large
cities and towns. They send skilled men to pick the fruits and
see the baskets on rail. Bills are submitted for all chavges
including  the agent’s commission charge for 0-4-0 per basket
despatched.  Prepayment is insisted on from unknown purchasers.
Occasionally when peaches ave plentiful and cheap. the Peshawar
agents purchase and  forward fruits to their distant agent friends
to be sold on commission.  The money realised, less the usual
commission charge of annas four per basket, is remitted to the
Peshuwar agents.  There appears to be the most perfect good
taith amongst the frait agents throughout India in their business
transactions,

Rty Trowbles.—The fruit agents complain bitterly of the
time they are foreed to Jose at the railway station when booking
and forwarding.  They and  their clients frequently suffer loss
and disappointment by theft of the fruits in railway transit.

Disecases il Liseet Pests.- - Peach ihsect pests and diseases
have not yvet been studied in the North-West Frontier Provinee.
« Guinmosis 7 ix the most common disease.  (Plate X.) The in-
jury done in stripping leaves for packing is undoubtedly the chief
cause of the unfortunate prevalence of this disease. The severe
annual attacks of green fly are also due to the same deplorable
practice. The weak defoliated shoots fall easy prey to sucking
insects. Peshawar peach orchards would be remarkably free fron
disease and insect pests if they were properly treated.



THE BAMBOO WATTLE SILO.

(AN Arremer 1o Cossrruver o Curar Ixpraksovs Sio.)

By BERNARD COVENTRY,

Ofly, Inspector-tieneral of Agricultira in India,

Uistory of Siloing. —The practice of preserving eattle food
in o green and succulent condition is of some antiquity, but it s
only within the past 25 yecars that siloing, as now commonly
known, has been in vogue. The carlier silos used by people in
Europe were simply pits or trenches dug in the ground.  lLater,
these were made of stone, brick, or concrete, and filled with green
material, cut or uncut, to which pressure was applicd, often not
less than 100 1bs, to the square foot. Siloing in stacks was also
practised for a time. The material, which in this case was uncut,
would be gathered together in the shape of a stack: ropes or
chains would be thrown over it to which heavy weights were
attached and the necessary compaction thus secured.  Both these
methods of pit and stack siloing were found to a great extent un-
satisfactory in that either the cost of construction was too heavy,
or the loss by decomposition was too great, or from both these
causes : the quality of the silage, too, was not all that could be
desired. It was not until 1876 and following years when dairy-
ing became common in America and green food a necessity all
the year round, that the attention of the more intelligent farmers
was applied to the production of a more suitable method of silo-
ing. The great extent to which Indian-corn or maize is grown
in that country undoubtedly favoured the experiments, for it is
now generally conceded that maize is the best silo plant in exist-
ence, though as I shall show later, sorghum runs it very close
and, in my belief, in point of yield per acre entirely beats it.

PLATE XI.

NILO UNDER CONSTRUCTION,




BAMBOO WATTLE SILO : BERNARD COVENTRY. 21

The Moderie Sitlo. —The chief features of the modern silo are
that it is narrow and deep instead of broad and shallow, so that
pressure is secured from the material itself instead of weighting
with stones and other heavy material. Tt is partially or entirely
(mostly the latter) above ground. It is generally round rather
than rectangular because in that shape it has relatively greater
capacity, can usually be built more cheaply, and its form greatly
facilitates the cven settling of the silage. It is moreover con-
structed in such a way as to prevent the ingress of air and mois-
ture at the sides and bottom.  The principle on which it acts is as
follows.  As soon as it is filled with green material cut or uncut
(preferably the former as it will settle more quickly and evenly),
fermentation sets in and gases (chiefly carbonic acid) are formed
which drive out the air until a point is reached when fermenta-
tion or combustion ceases for want of air. The great depth of
the silo is instrumental in bringing about this point of equilibrium,
for the pressure of the material causes such compaction that the
air is unable to penctrate.  The sides of the silo should likewise
be so constructed that air is unable to enter. If either of thesc
features are defective and ingress of air is allowed, the equili-
brium will be destroyed and combustion will again set in. Tt
will thus be seen that good compaction and exclusion of air are
essential conditions in the successful making of silage. Tempera-
ture, too, has a considerable bearing on the quality, for the higher
and quicker the temperature rises after the filling of the silo the
sooner will the action of the fermenting organisms be arrested
and the sweeter will be the silage. An excess of moisture on the
other hand in the plant will often keep the temperature low or
will rise but slowly, in which case the fermentation will not be
checked soon enough and sour silage will result. The deeper =
silo the better will be the quality of the silage, and it has been
found in America that o depth of 40 feet has usually produced
the best results. Such a height, however, adds greatly to cost
of construction and of filling. The quality obtained at much
lower depths, such as 25 and 30 feet, has been found satisfactory
and it is mnot necessary to go beyond these limits in order to
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obtain  good results,  but anything  below 20 feet s not
recotnended.

Eeperiments (o Ludiee, <The suceess which has attended the
use of the round silo in Ameriea led the writer of this article te
experiment with them in Indin.  [n 1900, one was constructed
of brick at Dalsing Serai, Tirhoot, measuring 20 feet in height

and 16 feet in diameter. Owing to its suceess and  the grea

economy  with which green fodder eould be preserved, another of

the same dimensions was erected by Mro Hay Webh at the
Mooktapur Indigo Coneern in Behar with the siume satistaetory
results,  When the Pusa Farm was built, silos were, inconse
quence of the suceess of those at Dalsing Serai aud Mooktapur,
also put up at Pusa, but owing to defects due to fuulty construe
tion the Pusa silos have not made the best quality <ilagze.

The Wattle Silo. - As the demand for silage was inereasing
with the growth of the Pusamileh herd, it ocemrred to the
writer to construct a silo having the proper shape and dimen
stons but constructed of such materials that its cost could l'll.\il.\
come  within  the weans  of  zemindares and the more wealthy
cultivators, but which might also he a cheaper means of storing
fodder against years ol scarcity for the Agrvicultural and Militmy
Departments.  The material  selected  wase therefore, of the
cheapest. It consisted of hamboo  wattle covered over with
plastering of mud aud a light roof of thatch.  The size is 24 fee
high by 18 tect dimcter. At intervals of 6 feet, windows
37 x 27 are let into the wattle, the top window being cut into the
root and provided with a weather-roof. (Plate X1.) The eon
struction was extremely simple.  Baboos were planted e the
ground 3 or 4 teet apart in a circle 9 fteet diameter, and split
bamboos were wattled between these bamboos.  (Plate X11
When the desired height was reached (in this case 24 feet) |
posts made by splitting two palinyra palin trees cach into half.
were planted 6 feet in the ground and lashed with rope  or  wir
against the wattling at equal distances apart This stitfened the
whole structure and  prevented  halging or falling over. The
windows were next put in. - This i~ not an casy matter whe

PLATE XII
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SILO-WATTLE COMPLETE AND WINDOWS PUT IN,
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dealing with wattle.  Before the space for the window was cut,
two frames of the size of each window, of 3" x 1” board were
first made ready.  Oue of these frames  was  placed  inside  the
silo, the other outside in such a way that they exactly  coincided
with cach other. When in this position, they were firmly bolted
together with 4 or 6 serew bolts, the wattle being  between  the
two frames. The next operation was simple ; with a hand  saw
the bamboo wattle that cane within the frames was cut away
and a tirm well set window was the result.  (Plate XI1L) In
this way, the bottom and middle windows were inserted 6 feet
apart.  This distanee, being about cqual to the height of a man,
is suitable when unloading  the silo. In order to close the
window a flap made of one el board s provided.  This fits
into a groove made in the inner frame ot the window, and is
kept in position by a bamboo outside tied to an iron staple in the
centre of the flap and twisted tll it catehes firmly against  the
window frame. (Plate XTIV When the silo is tilled, the Hap will
keep its place from the pressure mside.  In order to prevent air
getting in at the sides of the flap, the groove should be well
puttied before the flap is put in. The top opening is made by
cutting into the roof and tixing a weather-voof” over it. It is
necessary  to have an opening above the height ot the silo in
order that it may become tilled to the brim and that the full
capacity of the silo may be utilised. The root itselt is ot the
simplest kind and is made with « light thatch. The structure
having been completed, the whole 15 plastered  with mud both
inside and out and left to dry for a tew days, atter which it may
be filled.

Cost of Construction. The cost of construction is small, but
will vary with circumstances.  Thus « zemindar or cultivator to
whom the materials are available for next to nothing could put up
a silo such as I have deseribed for from Rs. 50 to Rs. 100,  For
others, such as farms belonging to the Agricultural or Military
Departments, it might cost from Rs. 150 to Rs. 200, according
to the cost of labour and materials. The silo depicted in this
article cost at Pusa Rs 16¢, of which exactly half was the cost of
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matertal and the other half of the Iabour.  The fact that it was
being constructed experimentally and the Inbour paid for by the
day, permits of the belief that with the knowledge of the details
of construction acquired, it would cost very much less 10 given
out on contract,

Fidling the Silo.- “The filling of the silo may be done in two
ways.  The material may he chaffed and lifted with baskets by
coolies as depicted in Plate XV, beginning with the lower window,
or an elevator may be attached to the chaffcutter and the material
raised automatically into the silo as depieted in Plate XV15L
It should, however, be observed that the elevator should be

longer than that in the picture and be able to rench the top of

the silo.  As the chattis delivered into the silo either by the
elevator or the baskets, men should be inside in ovder to spread
the chaft and enable it to settle evenly. The more uniform the
packing throughout, the better will be  the preservation ol the
silage.  The material should fill the silo above the brim. Tooa
few days it will sink some four or perhaps five feet, when it should
be filled up again and the operation vepeated until sinking hns
ceased.  Rapidity of filling does not, on the whole, appear to be
important, but it is desirable that the matevial should be fresh.
To cut maize or sorghum one day and place it into the silo the
next is not to be recommended. Tt should he phced in the stlo
the same day it is cut.

Crops for Siloing. —In the opinion of the writer, the best
crops for siloing are either maize or sorghum. — Other crops, such
as millets, lucerne, grasses, cte, will make good silage, but the
outturn obtained trom these peracre is so sinall that they could not
be considered the most economical.  On the other hand, 200 to 300
maunds of maize and 400 to 600 maunds of sorchum can, without
difficulty, be obtained per acre. In the ease of well-manured
fields, such as municipal lands, T have known very much higher
yields being obtained. These heavy retnrns are not so casily
obtainable with maize as with sorghwm as it is a crop which has
to be spaced in order to grow well; no spacing, however, s

necessary for sorghum. An advantage which maize has over

PLATE XIV.

WINDOW OF S1L0 cLoseD (From ontside),
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Improvements. —It may bhe necessary to warn readers that
the silo depicted in this article 15 not expected to Last like a brick
or wooden silo. What the hic of the hamboo silo is, s 0 matter
for experiment, The simplest form has. i the first imstanee,
been constructed in order to ascertain the weak pomnts. These
will be sure to show themselves i the course of a vear, when
suitable remedies may  be applied It must, however, be
remenibered that where tmprovements have to he et ot of
current outlay, it is not always the most lasting thing which s
the most desirable, although in the long run it may be the chicap
est.  The writer has known of cases where the more permanent
structure was a distinet loss.  Thus with the interest of the
money which was required for erecting awcorrugated iron root,
it was tound possible to put up a new tiledd root every three
years, though this was not actually necessary, for the latter with
a slight expenditure in yearly repairs could e kept going for
many years. And so it may be with silos. Tnw country like
India where the agriculturist has no capital and a destroying
climate, cheapness in constraction is essential. The writer, how
ever, anticipates that it will probably be neeessary to give the
bamboo silo a brick foundation so as to prevent rotting at the
base. This and other matters will be taken up in a tuture article

after experience has been gained.
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THE =~ PALRI” MANGO.

By WILLIAM BURNS, usc. (Eois,

Eeonwomic Botwst, Bonday

Ix the Bombay markets the mango most in demand is the
Mphonse. This is a fairly well-known variety and has been
distributed to most quarters of India, to the West Indies, to
America and to Australin. - Next to this famous variety, a much
less known variety  ealled the Pacr has a large production and
sale.  Fig. 1 shows the typical Alphonse fruit, the left shoulder
15 high, the right Tow, and the beak is almost absent.  In con
trast to this Fig. 2 shows a typical Paere fruit. Both shoulders
fall about equally, and the beak s very marked.  The shapes of
hoth varieties are fairly constant and it 15 impossible to confound
the two, once one has scen them side by side. The Pairi truit
when fully vipe has an external colour, varying from ved on the
shoulder to yellow at the beak.  The Hesh of this mango is of
brownish orange colour with very little fibre.  The stone oceu.
pies perhaps one-third of the volume of the fruit.  The taste is
delicious, and slightly more piquant than that of the Alphonse.

Some judge the taste inferior to that of Alphonse, but per-
sonally T prefer the slightly acid Pairi to the heavier and more
luscious Alphonse. Woodrow gives the tollowing weight aund
size of a typical fruit—weight 8 ozs, size 4x3x3 juchex
One which 1 measured and weighed myselt was as follows
weight 360 grammes, size 10°5 x 85 x 7 centimeters. It is there-
fore a moderate sized mango. There are several varietjes
with bigger and many with smaller fruits. The Paiy mango
has one deteet. [t does not k""l’ \\'H”. '\\'lwl-eag r\lphon.\w

may be Kept o up to two months even, iy properly stored :
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Pasri, with the utmost precautions, will hardly last 8 days.
This character and its different flavour make it a cheaper mango
than the Alphonse.  In the Crawford Market, Bombay, when
Alphonse mangoes are fetehing retail ronnd about Rso 2w dozen,
Peird mangoes usually feteh only Re. 1-8 0 dozen at the outside.
Their wholesale prices are similarly graded. 1 have been informed
that in the season Alphonse will sell wholesale for R 10 to Rso 1)
per 100, while Pearre will feteh only Rao 8 to Rso 10 per 100,
The leaf of the Poiri mangois very typieal of the variety. Tt
is long, tapering, pale green, with astrongly mnrked  white
midrib.  Such a leat is shown in Figo 50 (The seale o the figure
is divided into centimeters)  The Parrd mango tree has aomost
vigorous spreading habit of growth and this s well shown
Fig. 4 where a tree of about twenty years of age s shown. This
character of the Prdrd makes it an excellent trunk piece for a
composite grafted mango, giving a vigorous stem.

One or two sub-varicties of the e mango are known,
e.q., Moti Paire (Fig. 3), which is a larger kind, one specimen of
the fruit which I exnmined weighed 527 grammes nnd imeasured
Another sub-variety is the Newgeli

12%9'0x8 centimeters.
thin  and

Paire (Kagdi-papery) so called on account of its

shining skin.  The fruit is said to have firmer flesh and to be

superior in flavour to the ordinary Paird

As regards the source and history of the Paire mango little
is known, but it is clear that it is ot Bowmbay origin and has heen
little cultivated in other parts of India.  Maries, i Watt's
Dictionwry of FEconwomee Products, Vol V, pp. 146-157, has one
doubtful reference to  Pairi which is worded as tollows i —*1
should advise planting seedling mangoes where grafts are difhi-
cult to obtain taking for the sced only such sorts as .dfoo:
Puary, Kishenbogh, Durbhangah, Bombay, Fuzlee and wood
torms.” In the portfoliv of paintings of mangoes in the her-
barium of the Caleutta Botanie Gardens T found no painting
labelled Pairi.  Firminger in the year 1874 or the more recent
edition of his Manual of (fwrdening for Bengal and Upper
India does not mention the Puiri. Two old Indian  gardening
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books, Speede’s The Indian Handbook of Gardening (Calcutta,
1842), and Pogson’s Indicen (fardening in Bengal, Upper
Provinces, and the ILIL Stations of Indice (Caleutta, 1875),
make no mention of Pairi. These facts would seem to show
it was for long unknown in Upper India.

On the other hand in a Resolution of the Bombay Govern-
ment, Revenue Department, made in 1885, the following entry
is made against Thana, * Afus and Pyre mangoes are largely
grown in this District especially in Salsette.”  Cooke, in his Flora
of the Bombay Presidency, 1903, Vol. I, p. 214,'has a long note
on the Pairi mango, mentioning its botanical and commercial
characters. Gupte and Raje, in their Marathi book, Awishe
Karmea, 1901, p. 680, mention the />a mango and state that its
name is a corruption of the Portuguese nane Pereira. This is not
impossible seeing that the Portuguese Alphonse has become
corrupted into Apoos, Afoos, and Hapoos. In Woodrow’s
Gardening i India, 1894, pp. 253—260, Paire is mentioned as
one of the celebrated mango trees occurring in the following
districts : — Poona, Kolaba and Surat.

All this would seem to show that it is a mango evolved
probably by some Goanese horticulturist, but that it has somehow
not spread over India or come to the knowledge of gardeners out-
side the Bombay Presidency to the extent that Alphonse has.
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WHEN SHOULD, MANURE BE APPLIED IN INDIA

e

W J WALTER LEATHER, vho, rae.,

Lmpevial Agricnltural Chemist

Two principles are actedd on in the application of manure
the one being the most advantageous season to put it on the
land, the other the most suitable crop to give it to. [t isin
relation to the former that the following suggestions apply.

Fertilisers, whether soluble in water before being put into
the soil or not, must all become soluble before they are of serviee
to the plant. Some, such as the “bulky ” manures, farmyard
manure, compost, refuse, indigo-seeth, and such like are in part
soluble at first, and become more so as decomposition  sets in:
oil-cakes are similarly placed. Others, such as Indian saltpetre,
chili nitre, or sulphate of ammonia are entirely soluble in water.
Superphosphate of lime is soluble in so tar as its most important
constituent, calcium hydrogen phosphate, * soluble phosphate Ts
concerned. The finely ground rock phosphates, basic slag or
bone-meal are so nearly insoluble in water that they ave classed
as “ insoluble ” though it is well known to the agriculturist that
they must be so far soluble that they can serve the plant: other-
wise they could not play the part they do.

But since such materials must be soluble in order to be
useful, it is evident that the amount of water in the soil and the
rainfall must have an important relationship to the employment
of such materials. This factor has been recognised in Kurope.
but our Indian agricultural literature is withous serious reference
to it.

The problem is this. [f we have a certain manure to put on
the land, does it matter when it is appliéd, or must we select a
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particular month of the year or a particular season for the
purpose ! This largely depends on whether  the material s
“goluble " or not, beeause if it is soluble, heavy rain may wash
it away from the region in which the plant-root development is
taking place.  For example, Aikman in his © Farmyard Manure ”
(page 43), says: =+ As to the depth to which it is advisable to
plough the manure in, it may be here noticed that it should not
be too deep. so as to permit of the access of sufficient moisture to
ensurg proper fermentation, and to prevent rapid washing down
of nitrates to the drains”™  And again in his “ Mauures and
Manuring ” (page 479). he says; * Nitrate of soda should never be
applied before the plant is ready to utilise it” and “ the use of
such a fertiliser in a damp season is less likely to be economieal
than in a dry one.” Such general principles are well known ;
the sentences quoted were naturally written for British farmers ;
they are simply an expression of the necessity for considering
the current water supply as well as the nature of the fertiliser.

In India then it is important to apply these principles also.
Since the fertiliser has to be brought into the soil at such a
depth that it may be at the service of the plant, and yet be not
washed away by drainage, consideration of the rainfall is the key
to a right solution of the question. We may state it thus —
what rainfall do we require (if any) to wash our manure, or the
soluble part of it, into the stratum of soil in which the plant is
feeding, and what probability is there of it being carried too far
down into the sub-soil ?

In Europe the question is answered briefly thus :—bulky
manures and oil-cakes should usunally be ploughed into the lan‘d
before the crop is sown, though some people put farmyard
manure on the surface after the crop has germinated (i.e., it is
not ploughed in at all). Similarly the ““insoluble” fertilisers
such as basic slag or superphosphate are ploughed into the soil
before sowing ; but the very soluble materials like the saltpetre
or sulphate of ammonia are more commonly broadcasted on the
land after the crop has germinated: indeed when a erop s
gown in the autumn such materials are not put on the land unti}
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the spring time because during the winter, plunt growth is very
slow and fertilisers are more useful in the spring time when
growth is rapid.

This practice is based on the general rainfall.  Broadly
speaking this is distributed uniformly over the whole year: cach
month receives its quota, rarely less than [ inch, aenerally
more. One inch of rainfall if it falls mostly within a few days in
Furope is ample to wash a soluble manure well into the =oil. 1t
is probable that drainage would occur, but the fertiliser is not
necessarily carried into the drains.  When rain falls, for the most
part it merely displaces water already in the soil (assuming ne
drought to have occurred) and some of the latter water finds its
way into the drains. Kven 2 inches of rain, falling withina
few days, would not itself pass further than 12 inches deep, and
in most cases it would reach aless depth than this. Hence it
follows that in Britain it is quite safe to apply soluble manures.
and even farm manure asa ‘“top-dressing.” Whether it would be
equally good practice to put the former into the soil before sowing
is another matter. Other considerations play a part. Not
merely do we desire to prevent such materials from passing away
in drainage water ; we must recollect that they may be lost to the
plant in other ways, such as by bacterial changes. The latter
simply make it generally desirable to present soluble manures to
the plant as nearly as possible when the plant can use them.

It becomes then a question to consider in how far our Indian
rainfall will indicate the most suitable mode of applying
fertilisers. It will be most convenient to take the case of saltpetre
first, because it is entirely soluble to start with, and will be carried
with any water that happens to be present. Considering the two
great divisions of crops, rabi and kharif, it is generally assumed
that if saltpetre were used for the khwrif it would be washed away
before the crop could use it. Of the possibility of this happening
there can be little doubt. For the sake of example I will con-
sider the part of India where I reside—Behar. On the average
between 5 and 10 inches fall in June mostly in the latter part, in
July the mean fall is between 10 and 15 inches. Now at the
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close of the hot weather, and assuming the land to have been
already ploughed a single fall of 5 inches would be all taken up .
by the soil and would distribute itself largely in the first and
second or first to third feet. Under such circumstances it would
be a mistake to put saltpetre on the land before the first rain.
But the general practice is to cultivate the land during the first
break succeeding the first fall of vain when the soil is nicely
moist without being too wet and seed is sown on this. Supposing
then that saltpetre were used at this time and 5 inches of rain
fell some time in the next fortnight, it would be sufficient to
displace the whole of the water in the first foot, and since this
displacement is not perfect, some of it would find its way, may
be, into the second foot. In this case also the fertiliser would
be carried beyond the stratum in which the young plant wanted
it, unless, indeed, the latter had developed unusually fast. On the
whole, it would be an unsafe practice to sow saltpetre with the
seed. But supposing the crop is allowed to grow, say, 6 or
8 inches high and the saltpetre is then put on, it is improb-
able that it would be carried beyond the stratum in which we
require it. The root development will have extended beyond the
first foot, the crop transpires at this stage probably 2 to 5 lbs.
of water per sq. foot per day (14" to 1'0”), and unless the fall of
rain succeeding the application of saltpetre were unusually heavy,
such as 10" on one day, or say even during three succeeding days,
the fertiliser would be where the plant required it. I have
assumed rather extremes throughout in order to show what both
the possibilities as also the probabilities of the case are. Nor
have 1 instanced the use of saltpetre as a top-dressing for a
young crop in July in order to recommend it; it is probably
more suitable for another season, but there would be no risk of
the manure being washed away out of the area of the root rance.
So far as I can tell from my soil moisture records at preseit,
““ top-dressing ” with saltpetre in Behar in July would be successful
in most years.

We may also consider the case of Cawnpore. This soil
holds probably about as much water as the Behar soil does, The

3
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following is a statement showing the fortnightly vainfall in
the second half of June and the month of July for the last nine
years; and an inspection of it indicates what the probabilities
are of a soluble fertiliser like saltpetre being carried by heavy
rain out of the reach of a young crop. 1In two years, 1904 and
1899, this risk would have been serious ; but in the remaining

eight years such a manure might have been safely used as a
top-dressing.

July
June y

15th to 30th, T o
“ Ist to 15th, | 16th to 3tat,
1806 ... 655 1-76 i 22
1905 ... e H'62 i 2:52
1904 .. .. 377 567 ‘ 1193
1903 ... | G P 077
1902 ... .. L] 2:45 407
91 .. . L L 466 RALY
1900 ... . 116 2:67 2:50)
1899 . 550 4'85 1552
1898 ... 209 385 567
1897 ... . 120 094 502

We may turn to another example, namely, Dehra Dun.
There the soil is generally stony, and although there are some
areas of stiff land, the greater part would certainly not hold,
per cubic foot, nearly so much water as the Behar soil ; most of
it would not hold more than half as much. Consequently any
particular rainfall would displace water to a much greater depth
than in Behar, and soluble fertilisers would pass correspondingly
deeper. Add to this the fact that the rainfall is considerably
heavier, and it becomes clear that in most years such fertilisers
could not there be employed profitably to a rains crop.

We may next turn to the 7abi season as exemplifying a
rainfall characteristically different from the kharif. There is
a general belief that such soluble fertilisers as saltpetre may be
most economically applied to the cold weather crops. Such a
belief is possibly sound. The average rainfall over nearly the
whole of India from October to April is only a few inches and
is generally insufficient to cause drainage; part of Eastern
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Bengal and Burma forming perhaps the only exception. Con-

sequently the risk of loss of such soluble plant food from this
cause Is nominal.

The question then follows whether the fertilisers should be
ploughed into the land before sowing the crop or be put on as a
“top-dressing. 7 Taking Behar again as an example, the monsoon
proper is expected to continue well into September and drainage
does not usually cease until the end of that month. During
October anything from 2 to 5 inches may be expected falling on
an average of 2 to 5 days, that is, it is commonly fairly good
rain. November and December are usually rainless. It follows,
therefore, that if manures arc to be used at all, they must be
applied in October, and it seems clear that the proper course to
pursue would be to plongh them in with the last ploughing before
the seed is sown. Top-dressing would in most years be useless,
for the manure would remain on the surface, or at least diffuse
into the soil only slewly.

Turning to Dehra Dun again the circumstances are different.
October has its showers usually like October in Behar, but the
temperature is so much lower during November and December
that crops are held back and they mature fully a month later
than in Behar., In addition to this there is nearly always some
rain at the end of December or in January and fertilisers which
had been put on the growing crop immediately prior to these
rains would be sufficiently well washed into the soil to enable
them to play the part they do in Britain. Thus, top-dressing for
the rabi crop in Dehra Dun would generally be successful.

Another suitable example is the black cotton soil area in the
Berars, taking Akola as a specific point. The land is “black
cotton ” soil and this will usually hold a fairly large maaimum
amount of water. The rainfall of this part is only small, vz,
about 30 inches; and this is distributed very uniformly over
June, July, August and September ; usually less than one inch
falls in any of the other eight months of the year. Clearly then
we may say it is useless to put a soluble manure on the land as a
top-dressing during the “ cold weather.” TIf used for the rabs it

3
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would be necessary to plough it in before sowing. For the
“yains” erops it is probable that it would be unsafe to put it on
the land before sowing. Tt is true that when rain comes at the
end of the hot weather the land will be so dry that the five or six
inches of rain will be absorbed mostly by the upper foot of soil,
but black cotton soil cracks so much that some portion of any
heavy rain runs directly into the subsoil, and whilst an exngyer-
ated idea exists regarding manures being washed away by rain,
still in the case under consideration there would be a risk of some
loss. On the other hand, if a soluble manure were seattered on
the land after the crop had grown six inches or so high, the
current rainfall of July should wash it into the soil ; the I.mt
weather cracks will be closed up by this time, and the usual ram-
fall would not be sufficient to carry the fertiliser out of thc. nren
in which the root development is taking place. Even a fall of
two inches of rain at one time would do no harm in this respect.
though one of four inches in one day might do so. '

On the other hand, the same assurance could not be given
for the neighbourhood of Nagpur where the soil is also Regur.”
Appended are the rainfall data for the latter half of qu11<»
and the month of July, and judging from this it scems likely
that in six out of the nine years top-dressed saltpetre would
have been largely lost to the crop.

July
v June R
ey i 15th to 30th,
| Ist to 15th. | 16th to 31st.

- | _

1906 ’ 17:37 +79 985
1905 I 51 979 2:50
1904 ' 63 390 0:57
1903 ‘ 562 725 17-52
1902 00 8-36 228
1901 . e 484 1-04 6 92
1900 .. o 2:74 7-61 784
1899 o 400 168 1:56
1898 3-00 64 12409

So far then as these very soluble fertilisers are concerned, it is
purely a question of probable rainfall together with a consideration
of the maximum amount of water the particular soil will hold.
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I have been asked two questions in relation to possible loss
of soluble fertilisers. The first is, supposing after top-dressing
with say saltpetre, a heavy fall of rain commences, such as ‘2" in
the first hour, would any of the fertilisers be washed oft' the
land ? It is easy to show that it would not. We may take the
following figures by way of illustration. Assume that the top-
dressing has consisted of 5001bs. of saltpetre per acre ; this is a
much larger amount than one could usually afford to put on for
acrop, but an extreme figure is purposely taken. Previous to
this rainfall it is to be assumed that no rain has fallen for at
least some days; otherwise the top-dressing” would hardly
have been put on. Since a young crop transpires very large
amounts of water, it is clear that the surface soil cannot be
saturated ; hence it is equally certain that the first rain will soak
into the land; it will be sufficient to assume that the first -2” is
thus absorbed before any water commences to run oft by surface
drainage. Now 500lbs. per acre is equal to 18 oz per sq. ft. ;
2" of water = 16 oz per sq. ft., and since the 18 oz of saltpetre
would readily dissolve in } oz of water, it is clear that the first
2" of rain (16 oz per sq. ft.) is far more than is required to
dissolve up the fertiliser ; this water is indeed sufficient to carry

v

the solution at least 1” below the surface. If it is further recog-
nised that there must be a downward movement of water taking
place in the surface soil throughout the duration of the rainfall
we are considering, it is clear that the nitrate having once entered
the soil, it 1s perfectly protected from removal in any of the rain
which may subsequently run off the field.

The second question which my friend put is in relation to
*diffusion.”  Lam not sure that the general reader of this jour-
nal will understand what this process is, but he may readily
make an experiment which will demonstrate it to himself. Take
a small teaspoonful of sugar in a glass tumbler and add ten
tea spoonfuls of water. If the sugar and water are stirred
together, the former will gradually disappear
in the water. We shall then have a solution of
pour on to the top of this solution svme cle

and  dissolve
sugar. Now
an pure water until
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the tumbler is nearly full. The water must be poured down the
side of the tumbler very slowly and carcfully so that it does not
‘mix with the sugar solution any more than can be avoided.  Now
place the tumbler on a shelf where it won't be disturbed. At
first the sugar solution will appear quite distinet from the water
above it, but gradually in a few days it will be seen that the one
liquid merges into the other and that the water in the upper
part of the tumbler will become sweet. Thus the sugar has
passed without any shaking or stirring from the one water into
the other. This process is called * diffusion” and it occurs when-
ever a solution of a substance is brought into contact with some
more of the same solvent.

Now the question which was put to me in relation to the
possible removal of soluble manure, was this.  Assume that the
saltpetre is ploughed into the land before sowing, and that subse-
quently moderate though not excessive rain occurs, suflicient to
carry the salt from the top 4” of ploughed soil more or less into
the first 12”.  We would now have a solution of saltpetre in the
first foot, but in the second and succeeding feet we should have
either less or no saltpetre (there would probably be some
saltpetre in the subsoil indepeudently of that ploughed in).
Diffusion would now naturally set in, and occasion some of the
saltpetre to pass into the subsoil. My friend’s question then is,
would this process of diffusion be likely to oeccasion the removal
of so much of the saltpetre from the surface soil to the subsoil
and hence from the area in which the growing plant is developing
as to seriously rob it ¢ The information on the subject of diffusion
of salts in soils is very limited, but it isa very much slower process
than in plain liquids and I shall be safe in saying that not one-
tenth part of the saltpetre could be thus lost to the plant.

Passing from these very soluble fertilisers to the in-
soluble ones such as finely ground bone, mineral phosphate, basic
slag, it is clear that since they are so little soluble in water,
they cannot be washed into the soil like sulphate of ammonia or
saltpetre by heavy rainfall. The chief point to bear in mind in
their use is that they should be as intimately mixed into the
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soil as possible. Accordingly it is an advantage to broadcast
these fertilisers on the land at the commencement of tillage
operations and give them every chance, by the repeated plough-
ings and cultivations that precede sowing, of becoming thoroughly
incorporated into the soil.

| Superphosphate, in so far as it is affected by rainfall, stands
on much the same footing as insoluble fertilisers. Its chief
constituents, the soluble phosphate of lime, is, as a matter of fact,
perfectly soluble in water, but no sooner does a solution of this
substance come in contact with the lime and iron in the soil,
than it is rendered again insoluble and it is caught, so to speak,
by the soil.  Were it not for one factor it would be best to deal
with it like the bone meal or basic slag, and bring it into as
perfect intermixture with the soil by tillage operations as
possible. But it is expensive, especially in India at present, and
on this account a distinct advantage would lie in ““drilling 7 it
into the land immediately in front of the seed. It would then be
carried by rain into just those parts of the soil where the young
plant develops. Of course in many parts of India seed is not
drilled but only broadcasted, and in such parts superphosphate
also cannot be drilled.

The third great class of fertilisers are the bulky manures.
There can be no object in making suggestions to practical men
about the application of these. It is known from experience that
they must be mixed into the surface soil some little time before
sowing the seed where they become gradually changed into
substances which the plant can assimilate. It may be of interest
to some readers of this Journal to know that one part of such
fertilisers is changed into the very soluble nitrate which we dealt
with previously, and this can of course be carried away by
drainage water. On the other hand, this nitrate is formed
gradually and hence if a heavy rainfall occurs shortly after plough-
ing-in farm manure or a green crop, only that part of the nitrate
which has already formed can be removed; a further part will
be formed later on as the season progresses and some no inconsid-
erable part is reserved in the soil for future years.



THE PRESENT POSITION AND PROSPECTS OF
COTTON CULTIVATION IN INDIA. 11

(PrEsENTED to THE BrusseLs Coxaress, May 1910.)

By G, A, GAMMIE, #1.5.,
liperial Cotton Specialist.
{(Continned from page 351, Vol V, 't 1V,

I, “I'ne Specian DIFFICULTIES MET WITH,

Mg. MorLison, Inspector-General off Agriculture in Indin,
wrote two valuable notes on the improvement of cotton, one
in 1902 and the second in the year following.  To understand
these properly it should be remembered that all previous
attempts to improve the standard of cotton in Indin had been
framed with the idea that there was no possibility of permanent
improvement of any indigenous variety and that success could
only be looked for in the introduction of some exotic already

possessing the characteristics requived. A rencewed  study of

the problem thus brought prominently into view two nain
features, firstly, that there was not full information on record
regarding the agricultural characteristies and  comparative
values of indigenous varieties, and sccondly, that unsuceessful
efforts have been made for many years to induce the Indian
cultivator to grow exoties in order that finer lint would be
produced.

In 1902 and succeeding years samples ot indigenous cotton
seeds bearing different vernacular names were obtained trom all
the provinces of India for sowing at Poona and other centres, and
this collection in time formed a complete representation of the
many types of cotton grown in the country.
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A classification of these was attempted by the present
Cotton Specialist.  This was accepted as a handbook suited to
the requirements of field-workers by most of the provinces of
India, especially as it essayed no violent departure from any of
the usually accepted methods of classification, its only novel
featurc being that it emphasised the necessity of subordinating
botanical requirement to agricultural needs in the account of an
Indian genus so highly domesticated that it is difficult to assert
that any form exists in a truly wild condition in the country.

Having obtained a clear idea of the botanical characteris-
tics of the cotton plant in India, the next steps were to judge of
their comparative values from an agricultural point of view by
seeing them grow side by side under varying conditions of soil and
climate, and to determine how far the characters of a variety
change by moving it from one district to another. The study
of these questions in their entirety is obviously one that can only
be completed after many years’ observation, but by co-ordinating
results obtained on the experimental farms throughout India, the
following salient facts are more or less established :—

i, That long season cottons are quite unsuitable for carly
season cotton districts and vice versd, and that slight differences
of climate cause large differences in the quality of cotton
produced.

2. That varieties characteristic of the black cotton soil fall
away in some inherent quality if transferred to another class of soil.

3. That exotic varieties thrive better in red or sandy soils
and have thus only been introduced permanently with varying
degrees of success, outside the regular superior Indian cotton
aveas, c.¢., Dharwar Amecrican, Bourbon in Coimbatore, North
Gujarat and the Konkan ; Egyptian in Sind ; Upland Georgian
in the Punjab and United Provinces.

4. That mferior varicties are in many tracts ousting supe-
rior chietly on account of their greater hardiness and more certain
yield of a large outturn of cotton, and that the so-called deteriora-:
tion of Indian cotton is reallv due to this plhes the fraudulent
practice of middlemen.
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5. Good varieties from the first, when isolated, are superior
to the remaining members of the general mixture too often
found growing in the ficlds, ¢.g., Malvensis in the Central  Pro-
vinces and Khandesh and Awrungans in Madras.

6. That, in rare cases, provided conditions are similar,
a superior variety of the samc type can be substituted with
advantage, for instance, Broach cotton for Awmpte in the
Dharwar District of Bombay.

7. That cross fertilization 2nfer se has in many cases un-
doubtedly strengthened the stock, but the same method employed
between different varicties has, up to the present, yielded nothing
of permanent advantage. The reason for this can be gathered
from the final paragraph.

8. In conclusion, the cotton plant is so influenced by its
environment that in some provinces, for instance, in Gujarat,
varieties which appear to be absolutely the same in every way
from a botanical point of view have, nevertheless, individual
characteristics which allow them to be grown in perfection and
with profit only in the tracts where they have become the actual
children of the soil.

As regards the chance of acclimatising exoties from which
alone we can hope to produce cottons of suflicient merit to com-
pete on equal grounds with that of America and Egypt, it is in-
teresting to observe that Mr. Mollison’s surmise (which is given
in the next sentence) was practically sound and still holds good

after seven years’ further experience. He said :  Certain exotic
cottons can, I am sure, be much more successfully grown in the
alluvial plains of Upper India with canal irrigation than in the
black cotton soil areas in Madras, Bombay, Berar and the
Central Provinces ; and any real improvement of cotton in these
black cotton soils can only be obtained by working from within.”

For many years past it has been considered that the problem
of how to produce a high eclass long stapled cotton in India could
be solved by the cultivation of one or other of the many foreign
and naturalised varieties of Tree Cotton. In the time of the
East India Company strenuous efforts were made in several parts
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of the Madras and Bombay Presidencies to establish Bourbon
as a crop. Many experiments were made, some showed distinct
indications of sucecess at first, but all were in the end disappointing
and now the plant exists as a mixture in fields in the red soil
of Coimbatore and adjoining districts, and sporadic plants oceur in
many gardens throughout India and Burma. There is still room
to hope that, with more careful sclections of locality and the
more progressive methods of treatment and cultivation, this
variety may yet be found profitable to grow. Trials with
Brazilian, Rough Peruvian and a few others have failed com-
pletely. The chief objections to the introduction of a tree cotton
as a field crop are its urgent water requirement during the early
part of its life which, of course, necessitates irrigation over ‘fhe
greater part of India; the extreme likelihood of no crop being
produced in the first year ; the risk of the very brittle branches
being broken by the wind ; the increased danger from insect pests
whieh arc harboured and carried on from year to year; the
imperfect opening of the boll—a condition usually associated with
a damaged state of the cotton ; and last, but by no means least,
a low outturn throughout (as compared with that of indigenous
varieties) or a fairly high outturn in the first year followed by
steadily decreasing yields in succeeding years.

The greatest difficulty in the way of maintaining superior
variety indefinitely, however, lies in the vicissitudes of the seasons.
The greater part of the cotton tracts in India is certainly liable
to recurring periods of famine. During these, the coarser types
which are most resistent to drought, will usually yield something
of a crop to the cualtivators, while the finer may be hopelessly lost.
In succeeding years the farmers, benefiting by a lesson gained
through hard experience, carefully sow their fields with seeds
derived from the surviving varieties. They may earn less than
formerly from the produce of the cotton, but on the other hand,
they are more certain of saving themselves from absolute loss.
To give instances, the substitution of Jari for Bani and Varads
for Jurs in the Central Provinces, and of Mathio for Lalio in
Kathiawar, can be accounted for in this way,



41 AGRICULTURAL JOURNAL OF INDIA, [VT, 1

Taking, as we perforce must, the climates and soils of  India
as they are and assuming that the whole area suitable for
indigenous cotton cultivation is almost wholly occupied and
that exotic cottons (with rare excoptions) have failed to main-
tain their footing in these, the outcome of a [ong grapple
with difficulties leaves us, at the present moment, equipped
with aslender amount of valuable experience which can be shortly
summarised as follows :—In the indigenous cotton arcas, “as
Mr. Mollison enunciated years ago, ingprovement most conie from
within, The results already arrived at in Bombay, Madras, and
the Central Provinces teach us that much can be eftected in a
short period by following up this line alone. In the Punjab,
United Provinces, Bengal, and on the lighter soils and heavier
rainfall tracts of Madras, Bombay, the Central Provinces and
similar regions throughout India, much might still be done in the
introduction of one or other form of Upland Georgian if the
officers of the Department could only contrive to devote a small
portion of their well filled time to the working out of the
problem.

II1.—Tae Narore or Exverimenrar Work iy ProGress.

In the Bombay Presidency experiments have been conducted
for several years past to test the suitability of the following
cottons in the various cotton areas; Uplands, Cambodias, Buri,
Tree cottons, indigenous cottons and hybrid cottons.

After extended trials it has been definitely proved that
cottons of the Upland American type only thrive in a certain
tract of the Southern Maratha Country at the southern termi-
nation of the Presidency. As the land at Dharwar was outside
the most suitable tract, a piece of land has been obtained near
the town of Gadag, and all serious work ou the most prowising
American cottons was carried through there since last year.
At Dharwar, when dry easterly winds blow in the month of
December, the plants become badly affected with *red-leaf
blight ;” at Gadag, it is satisfactory to learn that not even a trace
of the disease was visible. The following comparative statement
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shows the valuations of the special American cottons cultivated
. [ ]
at Gadag -—

GINNING VALUVATION IN RS, !
PERUENTAGE, PER CANDY OF 734 LS, \
Register Name, | REMARKS,
No, . . :
Grown Grown . Grown Grown
at at I at at ‘
Pharwar, | Gadag, | Dbarwar. | Gadag. \‘
i
| i ! ‘
| Re, Rs.
New Boyd's Proli- . 38°95 - 237 | Equal to Dharwar
tic (manured). ' | American.
New Boyd's Prodi- 366 !
fic (nnmanured). ' .
New Allen’s Long . | 3849 273 Much  superior in
Staple (manured), ; class and staple to
‘ | Dharwar American.
New Allen's Long 3708 | [
Saple  (unman- !
. nred). i ' I ‘
212E | Old Boyd’s Proli- 241 7 3684 | 270 | 259 | Dharwar—Much the
fic. ‘ ! i sameas No. 38E-BIL.
! ! I Gadag rather hetter
I " than Dharwar Ame-
| | 1 | rican.
| I
209E | King's Tmproved. .. 3314 | 3588 | e
* ‘ \
. | '
211F | Allen’s Hybrid .. 3310 3503 300 270 iDharwar—Long,
‘ ' nominal silky staple, the best
! of the bunch.
' Gadag—Staple much
hetter than Dharwar
. American.
207K | Traitt ... . 32:90 | 3503 . 257 | Quite equal to Dhar-
war American, Dis-
| | appointing in staple
' ; and colour.
213K Tg.t?}('is Allen’s Hy- 03 3306 . 1
rwd. i i
38E-BI | New Orleans .| 2080 | 3256 270 259 |Dharwar—Nice
| stap‘le b:mld fgzood
: st , but leafy.
Dharwar American | i 3084 : 240 257 faple, but i

Note I.—The value of good saw-ginned Dharwar, i.e., the best class of this cotton free
from any admixture, was worth fully Rs. 260 to Rs. 262.

Note 1I.-—The samples valued were not from selected plants, but were of the general
picking.

Note I11.—Valuations received through the Imperial Cotton Specialist attribute a higher
relative value to the last mentioned cotton in the above list grown at Gadag by about Rs, 13,

The appearance in the fields of all these Uplands shows
conclusively that they are just as suited to the climate and sojl
as the long established Dharwar American, and it is to be hoped
that the Agricultural Department will spare no pains to test
them to the utmost on an extended field scale before finally
arranging for an annual distribution of seed. '
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A form of Upland Georgian, received from Cochin China,
and passing current under the name of Cambodia, has already
given clear promise of a greater adaptability to varied conditions |
as it is immune from “red-leaf bligcht” even on the Dharwar
farm, and its behaviour on a site sclected in the more rainy and |
hilly western part of the Dharwar District goes far to show that
it may succeed even there. This year it is contemplated to test
it on tracts with a heavy rainfall to fully test its capability. At
Poona, in the Deccan, under a rainfall of about 23 inches it has @
attained maximum growth with produce satisfactory in quantity 2
and quality.

le
staple
and

the same as
en’s Hybrid

REMARKS.
New Orleans (ante).

Gadag—Rather better in stap
than Dharwar American.
Dharwar—Nice strong
not so long as Al!
(ante), but class better,
cotton has more hulk.
Gadag—Not valued.

Not valued.
Not valued.
Dharwar—Much

260

No. 67E grown at Dharwar by

At present the following valuations have been obtained—see
page 47.

At Surat Mr. Main says that Cambodia has been found to
be the only exotic annual which gives any promise of successfully
competing with Broach Deshiin SouthernGujarat. It yiclds up to

VALUATION,

Dharwar.
Rs.
270
280

|
|

3662
3694
3725

e

3366

3H

Gudag.
{ 26-83
20
3928

gn a higher relative value to

385 Ibs. of seed cotton per acre with a ginning percentage of 40,
At Dhulia in Khandesh, while the yicld of Cambodia was only
moderate, 1ts cotton was valued nearly equal to that of Navasari.

Another cotton, very closely allied to this, introduced from

3458
3109

GINNING PERCENTAGE.
3375
3589
3540
38+43

Dharwar,

Chutia Nagpur in Bengal, where it is known as Buri, also
yielded fairly good results, but it must be admitted that it is
decidedly more particular in its requirements, of which a higher

Gadag.
165
110
130
116

{10}
7
165

while the second refer to an unmanured plot.

rainfall may rank as being the most called for. In the Central
Provinces it has attained distinetion in Ban! growing tracts
where the rainfall of the last two years has proved sufficient for
it, but in the Bombay Presidency it will certainly have to yicld
the premier position to Cambodia. At Dhulia in Khandesh and
at Poona in the Deccan, its cotton has been valued as equal to
Broach which is slightly inferior to that of Navasari.

Tree Cottons.—Many forms of these have been grown in the |
Bombay Presidency for yearsand the final consensus of opinion

COTTON PER ACRE,
B

YI1ELD IN LBS. OF SEED

Dharwar
276
418
545
375

24
228

|

Name of variety.

Cambodia from the Philip-
pine Islands i

: Indo-China
Cambodia from Madras ...
Bengal Buri Cotton

Indo-China
Indo-China

Imperial Cotton Specialist assi

plot,

seems to be that the only two at all likely to be profitable are
Bourbon and Soft Peruvian. They are hoth quite hardy, more
or less immune to insect and fungoid attacks, but share equally
in the drawback of requiring irrigation to tide them over dry

53E

6

6

6
102E

Register No.

Note.—The valuations received through the

The first figures show the results on a manured
about Rs. 15.
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periods.  In the light sandy soils of northern Gujarat they yield
A moderate erop in the first season ; over the greater part of the
Decean in the black soil country no return ean be looked for
until the sceond year. At the Guneshkhind Botanieal Garden
near Poona, Bourbon does not yield any cotton in the first
season.  In three succeeding years the yield was about 100 s
per acre valued at Rs. 300 per candy of 784 Ibs, or equal to
F. G. Navasari. This was from secd produced by acelimatised
Deccan plants.  Plants grown from seed obtained from northern
Gujarat gave cotton which was valued at Rs. 25 per candy higher

than F. Navasari cotton. In Bassein on the coast unorth of

Bombay, the following general conclusions were drawn: —The
Bourbon gives a crop during the first year; it thrives best in
black soil ; that cattle manured plots produce a larger outturn of
seed cotton than pruned and unmanured plants. So far the
Bourbon is the only form which has been subjected to field tests
by farmers, especially near Deesa, and thetr experience proves
that the plant fails in outturn. Experiments are, however, still
in progress to find out whether or no a more satisfactory result
can be obtained by more careful methods of cultivation and
pruning.  All that can be said at present regarding the prospects
of tree cotton cultivation is that every endeavour to grow various
kinds on a large scale has failed disastrously. At the Nadiad
Farm in Gujarat it was found that the vegetable Bhend:
(Hibiscus esculentus) grown in the Bourbon plots, covered the
expenses of irrigation by the sale proceeds of its crop. At the
Guneshkhind Botanical Garden near Poona, acclimatised soft
Peruvian was considered to retain its native characteristics by
competent judges who valued it at Rs 400 per candy or Rs. 100
more than F. Navasari,

Indigenous Cottons.—The possibility of improviug these by
selection has been kept plainly in view for some years, and some
valuable experience has already been gained. In 1904, a specially
good plant of Broach was observed and seed has been sown
continuously since from this and its descendants. Last year
an area of 7 acres was sown with this cotton. The yield varied
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between 500 and 600 Ibs. per acre with a ginning percentage
of 32'5, which is an advantage of ‘85 per cent. as compared
with the result from an unselected sample. At Dharwar,
selection has been going on during the same period from the loeal
cotton. As the object aimed at was quality, this has been
secured at the expense of the ginning percentage which hus
fallen from 25 to 23-36 per cent. In Bombay one lesson learned
is that within a variety the quality varies more or less inversely
with quantity. The selected cotton was valued at Rs. 265 when
ordinary Aumpte was valued at Rs. 248 ; at the same time
cotton grown on Dharwar farm from Broach seed was valued at
Rs. 270 to Rs. 275, with a ginning percentage of 3062 to 3281,
so that the policy of the Department of encouraging the exten-
sion of cotton grown from imported Broach seed is economically
sound. The fact that selected Broach grown at Dharwar in 5
years dropped in percentage from 3281 to 2951 proves the
necessity of frequent imports of fresh Broach seed to check the
inevitable deterioration which accompanies attempts at each
acclimatization. At Dohad, in the Panch Mahals, it was
definitely ascertained that no cotton, which did not yield before
the end of December, could be successfully cultivated on account
of the damage liable to be done by frost. Khandesh cotton
yielded at the rate of 539 and 496 lbs. of seed cotton per acre, as
the bulk of the produce was harvested before the frost came.
Cambodia cotton, introduced from Cochin-China, also did fairly
well. Tt yielded at the rate of 468 lbs. of seed cotton per acre
before the frost occurred. Tt is unlikely that any other variety of
cotton will succeed unless it is sown early in the year under
irrigation. At Dhulia in Khandesh a prolonged study of the local
forms has clearly established the fact that they consist of a
mixture of at least six types and that some of these are better
than others. The distribution of seed of the best type has already
been commenced. ‘

In the Southern Maratha Country, where the staple of the
Dharwar American cotton varies from § to % of an inch, work
in selection has been initiated, not only to improve the length

4
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of the staple, but also to fix a green seeded type which bears o
longer cotton with a ginning percentage of 1 to 2 per cent. :;: .
higher than that of the white seeded variety. 5::, g .
Hybrid Cottons.—In spite of long continued and laborious E P E ff
study little or no progress has been effected in establishing 8 z E
stability in these and as a final resource the method of the unit g & :g’ o
systein has been introduced. One general conclusion arrived at £ i3 5 g
on the Surat Farm is that at least threc of the hybrids are now ] 2 A ;g R
ecvlual to the best Na\’sgri. Some erosses made between different ; g" s 2. 4| o o
kinds of Uplands at (iadag are yielding hopeful results. At £1& | gRkigeg | R 8
Nadiad in northern Gujarat, some excellent crosses have been E B =- s
evolved between Texas and Bourbon and also between Fgyptian = g f; & ?
and Sea Island and Bourbon. The purpose of the crosses was 5 E 2 2
to remove the objection to Bourbon that its bolls opencd badly E —.*: : E g
causing weakness in the fibre. All the crosses made proved & 3 :; & %
superior in this respect and the subjoined statement shows that gg : g 3 5
the results are so far encouraging, see page 51. (g, EE‘ EE‘ :5; 3 E
At Dhulia hybridizing experiments have been conducted with E e= 8T E T 3
the view of combining quality and outturn in the local cottons. E 2.8.2.5 | g 5
In the Central Provinces an experimental farm devoted main- _F STERETE YT -
ly to the investigation of problems relating to cotton and juar ggégg 5 3 83 ¢
has been started at Akola in Berar. There it has already been HEEgE = cEZE
demonstrated that tillage causes the land to absorb and retain %‘fé g o -
all the rain that falls on it. The separation and selection of the £g° & R
different types of neglectum cotton which exist in Berar have g§=§ i
been carefully conducted and the variety known as melrvensis < 50'";3'5% = & 2=
has proved superior so far both as regards quantity and ~
quality.
The most important fact, however, that has come to light g
during the course of these experiments is the suitability of a E :: g g B g
higher class cotton for the soil of Berar in Bani tracts, namely, & R <8
Buri, an acelimatized form of Upland Georgian in Chutia Nagpur. 3 % S &3 8
This has been valued at 50 per cent. more than any of the local “ 2 »
cottons. The chief drawback to its cultivation is that it may & 8§ 8§48 2
suffer more from drought than the local Jare, but still it may pay go ?——L
the cultivator to take the risk. Another step in advance which é‘z 5 & § % 2
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has been taken by the Department is the extablishment  of eight
seed farms in t'r;wts where they are immediately under the eyes
of the cultivators. Here varieties which h.x.vo been approved of
in the experimental farms arve produced in lm-gle areas and tl:v
seeds distributed to cultivators. At t.'lw l‘ll(l. of year |—9()R-v(l‘.)‘
8,245 lbs. of Buri seed had bheen (listrll')utod m‘Bm;nr, 1.7 I‘4 Ths.
in the Central Provinces and 1,000 lbs. in the l‘(?udutnr.\' States.
The lowest outturn on the farms was 300 Ibs. of seed (-nt‘tnn per
acre and the highest 1,080 Ibs. It was not nf.fecte(l by \\'ll't .um.l
the percentage of cotton to seed was as .lngh.us that of jar.
Its tolerance of a higher rainfall gives promise of success (.‘\'cn at
Rajnandgaon and Raipur. The cultivation ot hHun by farmers
who buy and sow the seeds is fortunately not left altogether to
their discretion because the trained agricultural assistants who
are in charge of the seed farms in Berar also supervise the opera-
tions proceeding in the districts. .
In his manurial experiments on cotton, Mr. Clouston .‘%tlll
finds an advantage in the use of a nitrogenous fertilizer in a
manurial dressing.  As regards rotation, it seems that cotton :uT(I
tur in the first year and juar in the second and cotton and juear in
alternate years are easily first, thus confirming the value of the
local practice. |
In the Akola Farm, owing to the abnormal character of the
two seasons the farm has been in existence, some experiuwnts. S0
far have yielded negative results and others of a wore obvious
nature have confirmed facts, such as thatas long as the number
of cotton plants are not crowded, the larger the number the great-
er the yield. On poor soil, the cultivator does not thin out the
plants at all but allows all to come to maturity. Ina fa\'oumbl.o
year and in good soil, however, the growth of the plots is
greatly increased and fewer can be grown with advantage to the
area. Trials are in progress to ascertain the most profitable
spacing distance to adopt on heavily manured soil. . '
Another series of trials laid down to ascertain the relative
values of the outturns of different cottons have so far been dis-
counted by adverse circumstances of which water logging was the
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chief. Under these untavourable conditions, however, Busi
surpassed all but Berar jii.

Samples of all these cottons were reported on Ly Khan
Bahadur Bezonji, the Manager of the Empress Mills at Nagpur,
as follows :—“Verum and Malvensis are good types of jari. The
staple is rather fine and long for jare; they would be worth about
Rs. 5 more for boje of 345 Ibs. Rosea and Cutchica are the
useful types of jurd, with fibre short and coarse. The Buri
cotton is long in staple and better than Bani. The Upland
Georgian may be considered equal to Bani.”

The following is the statement of outturns as given by Mr.
Clouston :—

\
k] OQutturn of | Qutturn of
a ; . . - seed cotton | seed cotton | Percentage | Value of OQut-
‘e Name of cotton variety. ! per acre in | per acve in | of lint. tarn,
s 1907-08, 1908-09.
’A
L Ths Ibs. 1bs. Rs. As, P,
1 [ Malvensis ... .. . 240 264 32:00 25 14 10
2 | Vernm . - o 182 274 32-65 26 14 6
3 | Roseum - e . 258 342 38-04 3 9 5
t | Roseum Cutchica 194 317 38015 31 2
5 | Berar Jari ... . . 255 429 38-00 2 2 1
6 | Upland Georgian 84 3 2900 39 13 1
7 | Buri 77 126 “390 5 4 1
8 | Bani . 151 246 2678 N8 10

It has always been a moot point whether topping the
young plants is really beneficial or not. The Akola trials so far
demonstrate that the chief difference between topped and un-
topped plants is that the latter throw out new branches and
mature three weeks later than those allowed to grow naturally,

The series of experiments designed with the idea of gauging
the profits to be derived from the use of fertilizers as manures
for cotton grown on black cotton sojl has already shown
a few indications of result, such as that highly soluble artificial
tertilizers are not profitable when applied without a more bulky
organic manure, that when applied along with so bulky
as cattle dung, however, both nitrate of soda
potash are likely to prove profitable manures ;

& anure
and nitrate of

that the nitrogen
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of nitrate of soda appears better than the same quantity of the
nitrate of potash; that 101bs. of nitrogen in either form along
with 64 maunds of cattle dung is more profitable as a manurc
for cotton than 20lbs. of either fertilizer with 32 maunds of
cattle dung. Another series of trials which may probably bring
out a profitable idea for the farmer is to determine the com-
parative values of cattle dung and urine as manures for cotton,
the urine being conserved by the dry carth system. Cotton and
juar are to be grown in rotation and the manure applied every
year. Mr. Clouston is certain that by adopting the dry earth
system of conserving the urine of his cattle a farmer can double
his supply of manure.

In the Madras Presidency, where well directed cfforts have
been persevered with for some years past, the Director has fur-
nished a clear account of the work already accomplished and the
following is the brief abstract of this.

In the matter of cultivation, in the Ceded districts where
the use of the drill is universal, the only improvement calling
for attention is the introduction of heavy iron ploughs already
extensively used in parts of Bellary. Already, in spiteof the
extreme backwardness and conservatism of the Kurnool 2yots,
seven orders have been received for these ploughs, and their use
is certain to spread as the value of the implement becomes estab-
lished. In Tinnevelly, about 1,000 acres of privately owned land
were sown with the drill, an entirely new introduction to this
part of the Presidency. An inspection of the fields showed their
superiority over broadcasted crops, as, the year being dry, the
seeds were sown at an uniform depth and the soil moisture was
conserved by frequent interculture. It is also asserted that sow-
ing can be done more quickly by the drill. The »yots who have
adopted the new method are fully satisfied as to its merits, and
were more trained instructors available, the spread of the new
system would probably be very rapid. The experiments in
irrigating cotton at Hagari show that the yield of country cotton
can be increased thereby in a dry season, but unfortunately not
enough to cover the cost of laying out the land for irrigation and
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payment of water rate. In ordinary seasons there would be no
advantage whatever. The ryots who enjoy the facilities offered
by the Kurnool canal are said never to use the water for cotton.
All attempts to grow superior varieties of cotton with the help
of irrigation have failed.

In the northern parts of the Presidency, owing to the mix-
ture of varieties, seed distribution on a large scale has not
been possible. Certain information, however, has been received
to the effect that the two varieties of white seeded cotton,
Gadag and White Northerns, were adjudged to be superior
in every way to the Yerra-patts (brown lint) and Nallapatts
(black seeded white lint) which at present occur in the mixture
known to the trade as Northerns.

Forty-five acres of land have already been taken up for
growing seed of pure white seeded Northerns and the seed will be
distributed. Ultimately it is intended to expand the line of work
with a view to raising the general type of cotton produced in
the district and maintaining it on a higher level.

In Tinnevelly, where the cultivators are more intelligent
and also where only two types of indigenous cotton are grown—
Uppam and Karunganni—the problem is simple and the more so
because several experts have declared that Karungannt is superior
to Uppam. It appears to be at least as prolific as Uppam.
Seed distribution has therefore been taken up on a large scale
and last year sufficient for about 8,000 acres was sown.
During this year seed was grown on 263 acres of »yot’s land for
distribution by the Department. It is to be hoped that the
proportion of Karunganni will increase in Tinnevelly cotton
and hence give it an enhanced value.

In their attempts to effect the improvement of cotton the
officers of this Department have learned by experience that
better results are likely to accrue from selection of their loeal
varieties than from the introduction of varieties from foreign
countries or from other provinces in India or even from other
parts of their own Presidency. Trials in the dry tract of
Bellary distinctly prove that in a bad year no variety yet dis-
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covercd will fare better than the local “dJowari.” One great
objection to it is its low percentage of cotton to seed, this being
only 25, but selections made and partially tested already show
over 30 per cent. A certain amount of attention is also being
paid to the call from Indian mills for a longer staple cotton
which will make the country independent of the American supply,
and the study of Bourbon cotton, the only long stapled variety
in the Presidency, is being taken up. At present it Joses its
value because it comes into the market mixed with a short
stapled cotton.

A vartety of (4. hirsutum, known as Caunbodia, 1s now  being
cxtensively cultivated in the Tinnevelly district on land command-
ed by wells. It is a risky crop to grow ondry lands, but it is
expected that its introduction will prove a useful one. When
the ofticers of the Department realise the possibilities inherent
this variety, they will make strenuous eftorts to test it thoroughly,
as it is perhaps the most promising cotton of Upland type ever
mtroduced into India.

In the Punjab, although its Agricultural Department is one
of very recent organisation, a few important details on the subject
of the cottons likely to be of use in the provinee have already
been established. Many of the American cottons have given
very good results. Two varieties have already been selected to
be tested on a field scale. The Buri variety from Bengal also
promises well.  The African varieties have been found to be too
late in ripening to suit the requirements of the Punjab.

Egyptian cottons fail when grown under locai conditions and

their chance of success seems very remote. Five varieties of

indigenous cotton, fairly true to type, have been sown on large
plots. Direct evidence has been found that cross-fertilization
does take place in cottons. The tree cottons, as might be expect-

ed, produced no crop of any value whatever. A collection of

Punjab cottons was made and the plants grown for botanical
purposes. It was found that practically each of these was such
a mixture of types that it was difticult to say which was the
predominant one.
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As is the usual experience all over India, the excessive rains
in the cotton Howering season caused a larger number of the
carly tlowers to fall off and consequently diminished the outturn
considerably.

In the Administration Report of the Director of Agriculture
for the United Provinces of Agra and Oudh, a meagre account only
is given of the progress ot cotton improvement in his province.
It is to the effect that 360 maunds of American acclimatised
cotton were sold mostly in the Aligarh district. The season of
1908 was unfavourable to all kinds of cotton and the yield was
very poor. The Department purchased such cotton as was
brought to 1t and arranged for ginning and disposal to spinners.
The future of the crop still seems doubtful. If sown early
cnough, it grows well and yields heavily, but the problem of
getting it to market unmixed with country cotton and in quanti-
ties large enough to attract buyers is still unsolved.

These provinces of course yield the class of cotton known
i the trade as “ Bengals.”  There is little hope of ever lnprov-
ing these to a sufficiently high standard and it is a matter of
vegret that the officers of the Department do nwot realise the
necessity of supplanting them by some form of Upland cotton
for which the climate seems quite suitable.

In Burma, where the Department has not enjoyed sufficient
time as yet to accomplish any thing definite, the Director states
that the general unsuitability of the Lower Burma soil and climate
for cotton has again been indicated. Before attempting to in-
troduce exotics in Upper Burma efforts are being directed towards
a thorough examination of the varieties now grown with a view
to ascertaining the possibilities of improvement by utilising the
best of them. A variety found in the Northern Shan States has
obtained a very favourable veport from a Bombay tirm and is
now being tried at the Mandalay Agricultural Station.

In Bengal, which lies practically altogether outside the
great cotton tracts of India, an experiment with Buri, a variety
of Upland Georgian acclimatised in Chutia Nagpur, has rather
disappointed the ofticers of the Department, but further trials
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with this, the Dishila and the Bourbon will, I am certain, show
them that cotton of good quality can be produced at a profit
in Bengal.

In Fastern Bengal and Assam we have a striking instance
of an abnormal variety of cotton growing under what we also
consider abnormal conditions of climate. This cotton is grown
only by the aboriginal nill teibes under a primitive system ot
agriculture, and it is so harsh in its nature that it is said to be
used only in Europe as a substitute or adulterant of wool.  At-
tempts to grow other varieties of cotton fuil uniformly on ac-
count of the heavy rainfall.  The varicty grown in the Garo
Hills is taken as the best of the hill cottons and trials with its
seeds will probably be made throughout the hill tracts of the
province in general.

FIELD EXPERIMENTS.

By A. C. DOBBS, pa. (Cantad),
Principal, Agricvliural College, Sabour.

:} NUMBER of experimental farms have been established at
one time or another in India, particularly in the more accessible
parts of the country, where agriculture is already developed to a
very high degree of efficiency having regard to the economic con-
ditions under which it is practised ; it is therefore reasonable to
suppose that the more obvious improvements will shortly have been
effected and the more obviously crude practiées have died out
and that in future the margin of profit to be made by any depari
ture from local practice will tend continuously to decrease. In
proportion to this decrease will be the increase of the importance
of pursuing scientific method on experimental farms, in order to
estimate, as rapidly, certainly, and accurately as possible, the
relative advantages of different practices. ,

For the purpose of such estimates, field-experiments may be
broadly divided into two classes,—those that necessitate the
comparison of the yields of crops, and those that do not. The
latter involve little but care and actuarial calculations a;ld are
not complicated by incaleulable factors that give a’ny special
difficulty ; whereas in the former, the whole rance of physical
and chemical differences of soil comes into play, an(i,if the \}r’aria-
tion in fertility due to these differences is at all considerable, the
u.sual methods of tabulating and comparing the results of comf’)am-
tive experiments are of very little use. In fact, judging from
?.ttempts that have been made, at points so far apart as Lyallpu
in the Punjab and at Sabour in Bengal, to test the ferglitp If"
ﬁe.lds to .be -used for experiments, there is reason to suppose Zh:t
this variation in fertility, within a short distance, is so great in
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some of the alluvial soils of India, as quite to obscure the results
of comparative experiments, unless special precautions arc taken
to minimise and discount such variation.  An account of these
attempts, and of a system devised to discount the results, may
therefore be of interest to workers in this field.

The plots in both cases were laid out so as to be of the
minimumn breadth compatible with ease of cultivation and of the
maximum convenient size, on the obvious principle (followed in
laying out the classical experiments on wheat at Rothamsted),
that, while small local variations in the fertility of the soil will
be neutralised by one another to an extent proportional to the
size of the plots, any large general variation is likely to be grad-
ual and continuous, and that therefore the probable normal
difference of fertility between two small equal adjoining plots will
vary more or less directly as the distance between their centres-—
that is, as their breadth.

At Lyallpur the plots were 220 yards long by 11 yards broad ;
the fertility of the land was tested in 1907, previous to the laying
out of the plots, by dividing a standing crop of a uniform variety
of wheat into small squares and weighing the produce of each.
The variation in fertility from side to side of the field in a direc-
tion across the future plots was then plotted in a curve, as explained
below and as shown in the diagram (fig. 1 ). This result was
roughly tested and confirmed in 1908, and shows the great inttu-
ence of the soil factor, which caused a variation in yield of about

20 per cent., in plots in the same field, and an average variation of

about 3 per cent., in 11 yards when adjoining plots are compared.

The plots at Sabour have been laid out similarly, but are of

double the size, roughly 340 yards long by 15 yards wide; they
have been tested for one year only by the growth of rape, with
the result shown in fig. 2. The testing will be continued for a
year or two, as some of the land is known to have been highly
manured in the past, but it is clear that here again the variation
in the soil would, in the absence of such definite information
as will be obtained by successive testing, completely obscure
anytbing but the most marked results of experiments.
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How such variation is to be discounted is therefore like]y
to be one of the most pressing problems before those who try
comparative field experiments in India, for in few cases is the
land available likely to be approximately uniform, and time can
not be afforded to reduce it to uniformity, even if that were
possible,
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Looking at the diagrams given above, some of the principles
on which the solution must depend become clear, 1z .—

1. Plots, the outturns of which are to be compared for
seientific purposes, must be as long and as narrow as
possible.

2. The differences of fertility of the plots should be
tested before starting the experiments and taken
into account in subsequent comparisons,
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And in view of common experience of the manner in which
the fertility of the land varies from year to year, according to its
previous and present treatment, we may safely add—

3. The land should be tested again, every year, unless and
until such tests may show that, owing to uniformity
of treatment, progressive variation has ceased.

The last of these may perhaps seem diflicult to put into
practice, because it means that plots must be selected, at
representative points on the curve plotted in the first year, and
again normally treated every year, to the exclusion of experiments
on those plots; but, until such testing has been satisfactorily
finished, only plots that are alongside of one another ean in any
case be used for comparison, with any likelihood of reliable
results, and there seems no reason why the experimental aren
should not be so laid out that every other plot should be always
normally treated, being used as a ““control ” both for the ex-
perimental plot on each side of it and for the variation in fertihity
of the whole field under normal eropping. If this system
increases the number of plots necessary to carrv out a given
number of experiments, it ensures, on the other hand, more
immediate and reliable results than could be obtained by any
reasonable amount of the duplication of experiments which is
generally considered necessary to lessen the effect of the indeter-
minable factors which such a system eliminates.

An essential part of such a system is the “normal ” treat-
ment of the ‘“control” plots. Tt is on all counts desirable that
the progressive variation of fertility of the ficld as a whole should
be brought to an end, and normal conditions established, as soon
as possible. This implies that the whole field should be so
cropped as to be reduced, or worked up, to fair fertility, and kept
there. The work done at Rothamsted has made unnecessary the
repetition of academic experiments on a field scale, and enables
us to work within the ordinary canons of good husbandry; and
there seems no reason why the area devoted to comparative ex-
periments on a farm, should not be normally cropped with a
standard rotation, compiled with regard to local practice, so as
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to be both conservative and profitable. Kach year of the rotation
would be represented on the land by one block of plots, uniformly
cropped except for the experimental treatment given to every
alternate plot. Every experiment which affected the fertility of
the soil could be tried on corresponding plots in each block every
year ; other experiments as far as possible on different plots every
year ; and any practice found unquestionably profitable could be
substituted for the “normal” treatment on the “ control ” plots.
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Such a course has the immense advantage of providing a
practical ‘control’ for every experiment, instead of its being
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made, as is too often the case, on the basis of some impracticable
and unprofitable system such as the growth of several cereal
erops in succession on the same land.”

As a concrete example, the experiments earried out at
Lyallpur will serve to illustrate a method of estimating  the
results of experiments planned on such a system as is here suggest-
ed : it is not an example to be followed because the experiments
were complicated far morve than wax desirable, in order to test
some manures, information regarding which was urgently requir-
ed; but it is perhaps all the more useful as an illustration,

The fertility of the field was tested in 1907 and gave the
curve of fertility, shown in fig. 1, and reproduced as the black
line in fig. 3. The following method was used to plot this
curve .—Up and down lines are taken to represent divisions
between equal narrow plots in the field; a cross line in the
middle of the paper is taken as a base line, representing the
average yield per acre of all the plots, and is numbered 100.
Percentages above or below this are marked according to any
convenient scale on the marginal lines

The yield of each plot, calculated per cent. of the aver-
age, is now marked by aline parallel to the base line across
the plot, at that percentage.t Now if the width of the plots
could be indefinitely decreased and their number similarly increas-
ed, and if no abrupt difference of soil or treatment occur in
erossing from any one plot to the next, these lines would ultimate-
ly merge into a continuous curve, showing the gradual variation
of fertility of the field from side to side in a direction at right

angles to the plot boundaries.

* The Rothamsted experiments bhave shown us both what to do and what not to dein
this respect ; they are, for the most part, incapable of direct application, in practice, because
the $*control” provided is, purposely, a system which exhausts the land: and it is hardly too
much to say that the value of nitrates has probably been considerably exaggerated, in England,
owing to the omission on the part of the public to take this fact into account.

+ The actual plots used for this purpose were not those shown here, but the curve
shown having been plotted for this field from the original materials, nat now available, the
estimated yields of the new plots laid down in 1907 have been markel for purposes of
illastration, In fig. 2, the actual percentage yields of the plots at Sabour are marked in blue
and that figure will perhaps serve better as an illustration of how the earve is actnally drawn,
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This curve, as will be seen subsequently, is the key to the
interpretation of the results obtained on the plots, and it is there-
fore important to plot it carefully. But as, in practice, the
.width of the plots cannot be decreased beyond a certain limit
1t is necessary to obtain the curve by estimation, ’

The yield of cach plot tested is therefore marked, as stated,
and the curve is sketched in, care being taken that it makes
equal areas on opposite sides, with the line denoting the yield
of each plot and the sides of the plot.

This curve shows the variation in fertility of the field for
:1":1;1?«: lnbel}f)OZ t The curve for another crop or another season
preparation Of“ irely different, and thereis no doubt that the
Gifforent o a series of these curves, for the same field under
interost Ps, and for several seasons, would throw a most

Ing light on soil and crop problems, particularly if
compared with charts of the meteorological conditions, and of
the physical composition of the soil.

But meanwhile, for the immediate purpose in view, it was
necessary to assume that the curve was to some extent independ-
ent of seasons, and tq trust to the test plots for any evidence to
the contrary. Normal cropping, under a rotation intended to
be permanent, was therefore begun in 1907-08. It was desired to
test five samples of wheat while at the same time re-testing the
fertility of the land and trying the effects of nitrate of lime and
of calcium cyanamide on wheat. Under the somewhat elaborate
12 years’ rotation selected, plots 1, 2, 8, 4, 5, 6, 13, 14, 15,16, 19
and 20 fell under wheat.

Tt was decided to use these plots in the following manner :—

(1) All the odd numbers to be control plots, sown with
a standard sample of wheat, for comparison with the
outturn of the five samples of wheat, sown in the
alternate plots.

(2) Plots 1, 5, 13, and 19 for re-testing the land.

(3) Plots 3 and 15 for the manurial tests.

(4) The even numbers for the five samples to be tested,
one sample being sown in duplicate plots.
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Plots 4 and 16 were given the same manurial applications
as plots 3 and 15 respectively, so as to make a direct comparison
between 3 and 4, and between 15 and 16 possible.  When the
results came to be interpreted, it became evident that several
mistakes had been made in the planning of the experiments,
Firstly, the rotation was too complicated, separating, as it did,
the plots under wheat, and thus doing away with the advantage
of having a control plot on each side of every experimental plot,
Secondly, the manurial experiments should have been substituted
for two of the sample tests instead of being superimposed on them.
Thirdly, more plots should have been reserved for re-testing
the fertility; and in particular there should have been one
at each extreme point of variation, whereas plot 15 received
calcium cyanamide, and therefore gave no check on any progres-
sive variation in relative fertility at one of the least fertile points.
As it happened, the results of plot 1 had to be rejected owing
to the depredation of sparrows along the margin, and thus the
actual yields of only three plots were left to check such variation.
Fortunately the sample sown in plot 2 was the same as that
sown in plot 20, these being the duplicate plots referred to above
and so it was possible to estinate the probable yield that the
standard sample could have given in plot 2 from the actual yiclds
of plots 2,19, and 20.

These mistakes and accidents make any interpretation of the
results more difficult and ambiguous, but not impossible. To
attempt an interpretation, a diagram is prepared as shewn in
fig. 3. The 1907 curve is first transcribed. The yields of the
test plots in 1908, i.e., of plots 5, 13 and 19, calculated as per cent.
of their average yield, are now marked as shewn in blue. Plot
No. 1 being out of court, the yield of the standard sample is
estimated for plot 2 as suggested above, and marked with a
dotted line in percentage of the same average. The curve of
probable fertility for 1908 is now sketched in, the limiting condi-
tions being :— '

1. That it should be as far as possible conformable to the
curve of 1907.
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2. That it should cross the test plots so ns to make on
opposite sides, equal areas with the sides of cach
plot and the blue line representing its yield for 1908.
This curve, shown in red in fig. 3, is dotted where it
crosses plots other than the test plots.

The actual yields in 1908 of all the other plots, calculated
per cent. of the same average, arcalso shown in blue.

The results now become relatively clear. To begin with plot
3, the yield would, but for the nitrate, presumably have
been where the dotted red curve crosses the plot, and the space
between this and the blue line represents the percentage increase
due to the nitrate—about 8 per cent. of the yield of the
plot.

In plot 4, the combined increase due to the sample of grain
tested and to the manure is represented by the corresponding
space and is about 16 per cent. of the average yield of the test
plots.

The actual yield of the plot was 107 per cent. of this basal
average, and the gain due to the nitrate being presumably 8
per cent. of the actual plot yield, or 8} per cent. of the basal
average, 7% per cent. of the 16 per cent. is left as probably due
to the difference of sample.

As the yield of the plot, after deducting the 8} per cent.
due to nitrate, is 98% per cent, of the basal average, the 74 per
cent. due to the difference of sample may be taken as per cent. of
the yield of the plot after making allowance for the nitrate.

These somewhat unsatisfactory and complicated calculations
are necessitated by the superimposing of two experiments on the
same set of plots.

Coming now to plot 6—the result shows a difference of
about 2 per cent. in favour of the sample tested in that plot.

In plot 14 a difference of about 32 per cent. in favour of the
standard sample, is accounted for chiefly by the fact that the
sample tested was a broad-leaved durum wheat which i¢ known
to require much more water than ordinary wheats, but which
was given the same amount as the rest,
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On plot 15 the effect of the calcium cyanamide, which was
applied late, appears to have been nil ; but, taking into consider-
ation the depression of the 1908 curve at plot 5, which plot
crosses a patch of “kalar” land at its centre, and in view of the
fact that plot 15 crosses a similar patch near its centre, it is
doubtful whether part of the lowness of yield of plot 14 was not
due to an increase of ‘kalar” salts, such as has apparently taken
place in plot 5, and whether plots 15 and 16 were not saved by
the manure from participating in such a decrease.

If plot L5 had been a test plot in 1908, the cuvve for that
year might have shown a depression at that point, as suggested in
the dotted green curve, similar to the depression at plot 5; the
mistakes alluded to above are responsible for this ambiguity.

As regards the remaining plots, plot 16 showsa difference of
about 2 per cent. and plot 20 of about 4 per cent. in favour of
the standard sample of wheat.

On the whole, these results are remarkably in accordance with
what was to be expected. Considering the demonstrated vari-
ation of 20 per cent. in the fertility of the plots and comparing these
results with those of the experiments of many previous years as
given in annual reports of the Lyallpur Experimental Station—
experiments carried out by the same subordinate staff but, inter-
preted without the aid of any test of fertility—these results show
a conservatism which is in itself an argument in favour of giving

some such system a trial wherever the results of experiments

involving the comparison of crop yields may, hitherto, have
appeared unsatisfactory.



REPORT ON JUTE AND FLAX EXPERIMENTS
DURING THE PAST YEAR.

By R, 8. FINLOW, Bg.sec.,

Fibre Eapert to the Government of Eustern Bengal and Assam,

I.—Jure.

Cultivation of Pure Cultures.—Up to the commencement of
the present year, the main portion of the work on jute was
devoted to a study of the types of plant which are cultivated
for the production of fibre. This stage of the work may now be
said to have been brought to a conclusion and a short summary
will not be out of place. It is, of course, well known that there
are two botanically distinct varieties of jute, riz., C. cupsularis
and C. olitortus; but, included under each of these main heads,
are a large number of races, which it was nccessary to classify
and compare. Extensive tours, made throughout the jute-
growing districts of Bengal and Eastern Bengal by Mr. 1. H.
Burkill, the Reporter on Economic Products to the Government
of India and by the writer, showed that several types of C.
capsularis each of which is generally known by a distinctive
name are cultivated in each district and the result of this pre-
liminary enquiry was that seed of over one hundred races or
types was collected and sown in plots at Pusa. It was found
by examination of these plots, that the seed samples of many
races were very mixed and that many of the plots contained not
one but several types of plant. The races had, therefore, first
to be purified by selection before any real comparisons could be
made between them. This portion of the work was rendered
easier than it might have been because it was found that, in
almost every case, the seed of each type of plant produces plants
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similar to the parent. This is due, asis shown below, to the fact
that jute in the jute districts is normally self-fertilised. Neverthe-
less, the work required great care ; because it was found that the
races differ not only in colour, but also in time of maturing ; so that
a plot which appears quite uniform in the early stages of growth
might ultimately prove to be composed of types of plant which
differ considerably. After this process of selection had been carried
through, it was found that many of the races, although passing
under difterent names in different districts, were to all intents and
purposes identical and the number of distinet types was ultimately
reduced in this way to about 15. This represents the end of the
first stage of the work, as a result of which we were placed in
possession of fairly pure specimens of practically all the races of
jute in Bengal.

The races of Corchorus capsularis present three distinct
types of colour of stem, viz. :—

(a) Deep red.

(b) Russet red.

(¢) Green—I (with green fruits).
IT (with reddish fruits).

Under each colour-head, there are early and late maturing
races. It has been noted that the late maturing races are
generally taller than the early maturing ones ; so that the former
are likely to produce heavier yields of fibre than the latter. All
these characteristics are hereditary and we are able therefore, in
distributing seed, to do so with due regard to the conditions
under which the crop is to be grown.

Side by side with this field work an investigation of the
chemical and microscopical characters of fibre samples obtained
from each of the respective races of jute is being carried out,
the object being to determine whether or not any one or more
of the races could be distinguished from the others as producing
fibre of a superior quality. The natural outcome of this portion
of the work should be the elaboration of a method of plant to plant
selection for the production of a superior race of jate. Such
methods, as is well known, have yielded markedly successful
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results in the case of crops like wheat, sugarbeet, ete. The
difficulties which confrout us in this work, however, are consider-
able, partly because of the fuct that the fibre which we wish to
examine is a part of the structure of the plant. It is obvious, for
instance, that if the plant be destroyed, as is usual, in order to obtain
its fibre, no seed could be obtained to sow, in case the examination
of the fibre indicated superiority. Such a ditliculty does not exist
in the selection of cereals. Another difticulty is that, as far as
we can ascertain, excepting cotton, the selection methods for
which would probably not apply in this case, no other work has
hitherto been carried out, having for its object the improvement
of a fibre crop by direct selection. The progress has, therefore,
necessarily been slow. We have, however, noted small but
distinct differences, both chemical and microscopical and seed
from each of the plants examined, the respective fibres of which
have shown any indication of superiority has been sown separately
in each case. An examination of the progeny is now about to
take place. Whether such differences as these are intrinsic in
the plant or whether they are mere accidents, of environment
for instance, is a matter which only further observation can
decide. It remains to be said that the selection work is laborious,
depending largely as it does ou microscopical measurements.
An indication of its nature may be gathered from the fact
that, in the selection of about 30 plants, it was necessary
last year to make something like one hundred thousand actual
measurements, under the microscope, of the tiny ultimate
filaments, by the cohesion of which the long strand of fibre is
produced.

Cross-fertilization Experiments.—The first of these interest-
ing experiments, commenced in 1908, have now advanced as far
as the second generation of the hybrids. They were designed to
throw light on the nature of the origin of the different colour
types of plant, already enumerated, which have come under our
notice. It is not necessary to go into details here, but it may
be said the result of crossing a pure green race of jute with a
deep red coloured one has been to indicate :—
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(1) That the colour of the stem in jute is a Mendelian
characteristic. ’

(2) That jute is normally self-fertilised ; so that () an
improved race if introduced would not be in serious danger of
being speedily swamped by free crossing with inferior races.
(b) In comparing one race with another, it is not necessary to
take any special precautions to prevent contamination of the one
race with the other.

It may be possible in the future to extend this work in
various directions.

Jute in the Chittagony  District.-——These experiments orig-
inally commenced to investigate the possibility of the suc-
cessful cultivation of jute in Chittagong have progressed so far
as to show that excellent jute can be grown on high lands.  More
recent experiments have been devoted to utilising the low rice
lands for jute in the period between the reaping of the one paddy
crop and the planting of another. In 1908 sowing in April was
unsuceessful, owing to the water-logging of the land. This year
the Jand was ploughed in early January, as soon as possible
after the paddy crop had been reaped and sowing also took place
in January. The crop germinated evenly and looked promising
in the middle of April. A long drought followed, however, and
the seed being that of an carly race, the plants matured prema-
turely ; thus spoiling the crop.

It is proposed to repeat the experiments next season with a
later race ; the experiments are not very costly and they are yield-
ing useful information regarding the habit of the jute plant;
moreover, a successful result would be applicable far outside
the Chittagong district.

Bombay.—1In 1909 a crop of jute at Belgaum yielded fibre
at the rate of 1,570 lbs. (195 maunds) per acre valued at Rs, 6
per maund. The expense of production was, however, so high as
in the opinion of the Deputy Director of Agriculture to preclude
the possibility of growing this crop at a profit in Bombay.

Central Provinces.—Jute was grown successfully with irri-
gation last season at both Raipur (Chhattisgarh)and at Telin-
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kheri (Nagpur). This year's crops are also satistactory and
the Deputy Director of Agriculture considers that there is
now no difficulty in producing excellent crops of jute at the above
experimental farms, It is interesting to note that Corehorus
olitorius seems to thrive better, on the whole, in the Central
Provinces, than Corchoris capsularis.

Distribution of Seed.—During the present season, 70 maunds
of jute seed have been sold and above 20 acres have been put
under various races of jute on the Dacea farm for the production
of pure seed to be distributed next year.

II.— Frax.

Experiments at Doorich.—This crop continues to be culti-
vated at Dooriab, Behar, on a considerable scale : hut although
nearly 40 acres were devoted to tlax in the »«hi scason of 1909-
1910, the experimental stage can hardly yet be said to have been
passed. Liast year’s results, while indicating that the lower lands
(dhandhar) ave likely to prove most suitable, owing to the better
supply of moisture, also tend to emphasise the necessity for high
cultivation. Such lands which had been treated with indigo
refuse yielded an average weight of nearly 51 maunds of excellent
straw per acre. On the other hand, from similar land not direetly
manured rather less than 30 maunds per acre was obtained. The
straw will yield fully 10 per cent. of fibre worth £50 or more per
ton ; so that the gross outturn on the manured plot was increased
by manuring to the extent of nearly Rs. 60 per acre. Such a
result indicates the necessity for careful investigationofthe ques-
tion of manures, and as there is at present no suitable land for the
purpose on the Dacea farm, the Inspector-General of Agriculture
in India has kindly offered facilities at Pusa for a comprehensive
series of experiments, and has also given his advice in the draw-
ing up of the scheme. '

Ezperiments at Pusa.—The main object of the experiments
with flax at Pusa during the season 1909-10 was to obtain in-
formation regarding the yield of straw to be expected from
average good soil which had not been specially heavily manured
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for the crop. The land on which the experiments were carried
out was high and rather light in texture; but it was in good
condition and owing to the abnormal monsoon, the soil moisture
was fairly good throughout. A yield of nearly 54 maunds of
good straw was obtained from one and-a-half acres, representing 35
maunds peracre. Although this yield is satisfactory, yet the crop
showed indications of distress at one time and the conclusion to
be drawn is that in an ordinary moisture year, good results could
not be expected from such high land unless irrigation were re-
sorted to.

Further information was obtained on the subject of aceli-
matised seed, which indicates that new seed should be imported
at least every two or three years if the quality of the fibre pro-
duced is to be kept up. As tlax seed imported from KEurope
costs about Rs. 15 to Rs. 20 per maund, preliminary trials have
been commenced in some of the cooler hill tracts of India with
a view to investigating the possibility of surmounting this difti-
culty. As might be expected, no definite information has as yet
been obtained ; it is necessary first to ascertain the period of the
year which is most suitable to the growth of the crop. Definite
trials with this end in view are being carried out in the Shillong
district by the Deputy Director of Agriculture, and seed has
also been sent to Kashmir and to Ootacamund.

The Importation of Flax Seed from Furope.—In last year’s
report, reference was made to the fact that flax seed cannot be
imported safely into India during the hot weather and the rainy
season, unless special precautions are taken to dry the seed before
despatch and to keep it from absorbing moisture during transit.
Our experience has been that no special precautions are necessary,
if the sced is despatched from Kurope so as to reach India
during the cold weather season. The total cost of importation
under these conditions is from Rs. 15 to Rs. 20 per maund. If,
however, the seed arrives during the hot weather, or in the rainy
season, it is necessary to dry it very thoroughly before despatch-
ing and also to pack it in hermetically sealed tin-lined boxes ;
otherwise the seed after absorbing moisture ferments to such an



76 AGRICULTURAL JOURNAL OF INDIA. (VI 1.

extent that it refuses to germinate on arrival. A large consign-
ment of flax seed was actually imported in tin-lined boxes during
the rainy season a year ago and the bulk of it was good ; but its
total cost approached Rs. 30 per maund.  Such a price for sced
means a very serious inereasc in the working expenses of a erop,
the seed rate for which is over one and-a-halt maunds per acre.

Flax in Assam.—Mr. H. J. Lawrie of Baihata, Kamrup,
made a preliminary trial with flax during last season, but al-
though the straw was of good quality, the land on which it was
grown was too high and the lack of soll moisture affected the
yield adversely. It is hoped to continue the experiments this
year under better conditions.

United DProvinces.—Last season an excellent crop of flax
was grown under irrigation on a demonstration plot at the
Agricultural College, Cawnpore. The weight of straw, the
quality of which was very good indeed, corresponded to 40
maunds per acre. Further trials are contemplated for the
coming season.

Central Provinces.— A small plot of flax was grown last
year under irrigation at Hoshangabad and produced straw of
fair quality. It is proposed this ycar to carry out trials on the
linseed growing lands in the Jubbulpore District and also in the
Nagpur District.

Extraction of Iibre from Desi Linsced.—Several attempts
have been made to extract fibre from the stems of ordinary
linseed ; but although linseed and flax are botanically identical,
the two plants differ so greatly in their notural habits that very
little success bas hitherto been met with. While the straw of
good flax is smooth, unbranched and flexible, the stem of ordinary
linseed is generally rough, woody, brittle and often very branched.
The fibre which can be extracted from such stems is not only
very small in quantity ; but it is also so inferior in quality as to
be almost worthless. ILast year, however, one crop of dest
linseed grown on heavily manured land under good moisture
conditions showed a distinct improvement in the quality of the
straw, which weighed nearly 40 maunds per acre, while the seed
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obtained approached three times the quantity produced by the
imported flax. The experiments will be repeated.

Condations necessary for the successful Cultvration of Flax.——
The following points in connection with the cultivation of flax
are tentatively regarded as having been elicited from the experi-
ments so far carried out in India.—

(1) Land selected for flax should contain an abundance of
moisture both at the time of sowing and throughout the period
of growth of the crop. If these conditions cannot be secured
by natural means, irrigation may be substituted without detri-
ment.

(2) Lands of the lower type such as Dhandhar are eminently
suitable, both on account of the nature of their soils and also
because the moisture supply is less likely to be precarious. There
is, however, no doubt that flax will do well in high lands of good
quality, provided the texture is not too light and that a sufficiency
of moisture is secured.

(3) Sowing can usually be done successfully between QOctober
20th and November 13th.

It would appear that the crop requires roughly 100 days
to mature ; so that reaping would take place from about the
beginning of February to the beginning of March according to
the date of sowing.



NOTES.

Tar CorprEr Bricur or Tea.-—This disease was found re-
cently on dried leaves from the Dooars and is probably identical

with a blight previously observed in Assam. The first symptom

is the appearance of a small copper-coloured spot on the upper
surface of the leaf, this spot is irregular in shape and the margin
is not very clearly defined, the copper colour graduaally passing
into the green of the leaf. The surface of the discoloured
patch is covered with very minute Dblack spots, which on
microscopic examination prove to be areas in  which the
peripheral leaf tissue has disintegrated, leaving a small erater-
like depression. In later stages the discoloration extends
right through the leaf appearing asa yellowish brown pateh
on the under surface, at the same time the copper-coloured nrea
on the upper surface takes on a grayish colour while the margin
of the patch becomes sharply defined. The diseased portion
of the leaf is mnow very brittle and is often traversed by
numerous cracks,

Detailed examination showed that the black spots in the
younger stages were due to the presence of the pyenidia, or
spore-cases, of a fungus, situated just below the epidermis of
the leaf. They are rounded structures with a very minute
aperture at the apex, and consist of a black outer wall of fungal
tissue enclosing a central cavity filled with spores. When
mature the upper portion of the wall of the pyenidium together
with the leaf tissue immediately covering it is thrown off, leaving
the lower portion as a crater-shaped cavity full of spores. The
pycnospores are oval hyaline structures, each surrounded by a
mucilaginous outer coat and with a mucilaginous tail developed
at one end. In the older grayish stages of the disease another
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type of spore-producing organ was found associated with the pye-
nidia described above. This second fructification or perithecium
is the fruiting stage of the Ascomycetous fungus Laestadia
Theae Racib, which has previously been described as causing a
leaf discase of tea in Java. Both a pycnidial and a perithecial
fructification essentially similar to the above have also been
described as belonging to another species of Laestadia (L. Vaccinee
Shear), which causes the scald of Cranberries. The connection
between the pycnidial and perithecial stages is not in this case
absolutely established, but there is at least a strong probability

-that they are simply different stages of one and the same fungus.

Thus in the only other case known in which pyenidia with
the characters described above occurred, they were associated
with perithecia of Laestadia. The presumption is as strong as
it can be in the absence of adequate cultural experiments that
the discase which we have called * Copper blight ” is due to the
presence of the fungus Laestadia Theae Racib at first in the
pycnidial and later in the ascigerous stage.

The blight is described as spreading with extreme rapidity ;
at present it attacks merely the older leaves, probably the rapid
spread takes place in the pycnidial stage when large numbers of
spores are produced. Plucking off and burning the diseased
leaves would decrease the spore production and lessen the chance
of infection, but this may not be practicable. Spraying with
Bordeaux mixture has been used with success in the case of
Cranberry scald and particularly in the case of Black Rot of
Grapes, a disease duc to another species of Laestadia, it might
be beneficial here. In the case of the Java outbreak the disease
does not appear to have caused sufficient damage to necessitate
preventive measures. In Assam there seems to be some con-
nection between the climatic conditions and the occurrence of the
disease, warm sunshine after heavy rain, such as occurs in April,
being followed by the appearance of the blight. In this con-
nection it is interesting to notice that the allied disease Black
Rot of Grapes is known to be closely dependent on weather
conditions,—(F. J. F. Suaw).
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AN AcnricurTuraL Scroon 18 Sixp.—A  step in advance has
been made in Sind by the proposal to establish an agricultural
school for young men between 16 and 21 years of age of the
cultivating class. The purpose of the school may be best learnt
by the following extract from a lotter of the Dircctor of
Agriculture, Bombay, published in a Resolution of the Govern-
ment of Bombay :—

« T have the honour to forward copies of No. 4345 of Sth November 1909,
from the Commissioner in Sind to this oflice, with accompaniments, No. C-112 of
10th January 1910, from this office to the Commissioner in Sind, and No. 760 of
7th March 1910, from the Commissioner in Sind to this office.

2, From this corvespondence it will be seen that there iy a proposal to
start an Agricultural School in Sind for young men of the cultivating classes, the
circumstances which led to the proposal being made will be apprecinted and the
character of the proposed school understood.

«3_ In this connection T may mention what is being done in the Presidency

proper in the way of agricultural education.

“ We now have—

(a) A three years’ degree course at the College.

(b) A one year's practical course in English given at the Agricultural College
to young men who wish for such instruction to fit themselves for cultivating their
own lands.

(¢) A two years’ vernacular course at the school just commencing work in
Poona for the sons of patels and substantial landholders, limited to boys of about
1415 years of age who have passed their 4th vernacular standard, At this school
in addition to the agricultural instruction some instruction in veading, writing
and arithmetic will be given.

(&) Short courses on the farm. These are given in particular subjects (e.g.,
seed selection) at the season which suits. Tt is now proposed to systematise these
short courses and advertise them,

s« 4. The proposed school for Sind will be something between (b) and (o
mentioned above. The course will be given in the vernacular, will last 18 months
and will be essentially agricultural ; it will be mainly practical, but will include
sufficient theory to enable the boys to understand the practice taught. The age
of the students selected will probably be about 16 to 21 ; and the students will be
selected from the land-holding and cultivating classes. It is expected that the
students will be fitted—

(1) to improve the cultivation of their own lands ;

(2) to manage estates for zemindars ;

(3) to serve in the Agricultural Department.
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“5 If the sghool is started on a modest scale for (say) eight students, the
probable expenditure would probably be as follows :—

Initial,
. Rs.
1. Buildings o we 5,000
2. Live and dead stock see ... 1,000
Total ... 6,000
Recurrent.

1. Pay of master os e 720
2 Subsisteuce for eight boys at Rs, 10 per mensem 960
3. Miscellaneous . e 320
2,000

“6. As the school expanded fresh quarters would be required, the pay of
the master would increase, and the addition of a second master would be
necessary ; but it is possible that some of the Local Boards might be willing to
finance students of their own selection, which would save further expenditure in

that dlr'ectlon.. It is also possible that some students might be found who did
not require maintenance allowance,

7. There are no surplus funds at wy disposal which will enable me to start
such a school this year; but if Government, approve of the idea a syllabus of
instruction will be prepared, an agricultural graduate put into training for the
post of master, and provision will be made for the school in the budget proposals
of this Department next submitted. The school could in that case be started

in April next, or at an earlier date if the money can be provided by Government
in the meantime.”

* Resolution.—The proposal to start an Agricultural school in Sind is ap-
proved. The Director of Agriculture should he requested to make the requisite
provision in the budget estimates for 1911.12. The provision should be subject
to reconsideration when the budget is settled, and should be treated as optional.”

It is to the credit of the Bombay Agricultural Department
that it has the courage thus to face circumstances and forge the
links that are missing in the chain which has to connect the
Provincial Agricultural Colleges with the cultivating classes.
We want more of these schools all over India to make feeders
for our colleges.—(EprTor.)

Tae CasticLoa Scave-Bue anp s Daneer To TeA.—In
the August issue of the Tropical Agriculturist, Mr. Ernest
6
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Green, Entomologist to the Ceylon Government, has an inter
esting and informing note on his discovery of a new seale-buy
( Inglisics sp.), infesting the Castilloa rubber tree.  The matter
is of importance not only to growers of the Crstilloe cleestiea, but
to tea planters who have Castilloa in or near their plantations or
are contemplating laying down this variety of rubber, for the
pest appears to as casily infest tea bushes as  the rubber plant.
On a visit very recently paid by Mr. Green to a five-acre clearing
of 74 year old Castilloa trees, he found they were completely
overrun by the bug and that not a single treo has eseaped
infection.

Mr. Green states that the original source of infection
remains undiscovered and that it is improbable that it could
have been imported with living Castilloa plants. Tt is «
new and hitherto undescribed species of scale-bug and—as
far as is known—this is the only locality in which it has
appeared.

Tt would seem that it is a much more serious matter for the
tea plant than for Castilloa, for the latter has not been found
very profitable in Ceylon, and it would appear advisable to sacri-
fice it for the sake of the tea. If the pestis allowed to establish
itself, Mr. Green opines, it will prove a very dangerous enemy
to the tea plant.—(EpIToR.)

»*
* ¥

Tue AvroMaric WaTeR-Finper.—This is a simple appa-
ratus supplied by Messrs. Mansfield and Co., of Liverpool, by
which any unskilled person may readily ascertain whether a sub-
terranean spring of water exists under a spot where it is
desired to sink a well. It indicates the presence of subterranean
flowing springs at depths up to 1,000 feet.

To quote from the makers’ prospectus, “the principle on
which the instrument works is the measuring of the strength
of the electrical currents which are constantly flowing between
earth and atmosphere, and which are always strongest in the
vicinity of subterranean water-courses, the flowing waters of
which are charged with electricity to a certain degree, Should
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a subterranean spring be present under where the instrument
has been fixed, the needle commences to move.,

If the needle remains stationary, it may be taken for granted
that a subterranean spring does not exist under the spot where
the instrument is fixed.”

The instrument has been tried by the Bombay Department
of Agriculture in the trap areas of the Deccan, where under-
ground streams traverse the country in various directions. Mr.
H. K. Mehta, m.a., s.sc., of the Poona Agricultural College,
was specially put on to this work, and in Bulletin No. 38
of 1910 of the Department of Agriculture, Bombay Presidency,
will be found a detailed account of his investigations, during the
first five months of 1910. Dr. H. Mann in a preface states that
““the results so far obtained, though not absolutely conclusive,
indicate an almost certain success. Where wells have failed
no indication has ever been found : where successful wells exist,
indications are always found; where continuous underground
streams are, for other reasons, supposed to exist, the instru-
ment confirms their presence : and where a stream passes
near a well so that percolation may be presumed to take place,
that percolation is actually found.” Dr. Mann is careful to
warn us that complete proof must still be awaited, but still
Mr. Mehta’s experiments would seem to justify the statement
that we have come to within measurable distance of a water-
finder, whose construction and action are based on scientific
principles. There are, however, certain difficulties in the way,
such as expense and delicacy in the instrument for details of
which the reader is referred to the Bulletin.—(Em’ron.)

*
* W

How SucArcanNpy 1s MaDE 1IN Sinp. —In a large iron pan
(Kadhar), is placed about 20 lbs. of sugar and to it is added
10 lbs. of water. The pan is placed on the fire and all the sus-
pended impurities are removed.  Just before boiling half a pound
of milk is added to help the separation of dirt and other impuri-
ties, which are removed as soon as they come to the surface.
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When the syrup becomes clear, the tire is increased gradually and
it is boiled till it pets to a particular consisteney which ean
be easily recognised when once seen.  Then an earthen vessel,
big enough to contain this syrup and which has heen kept
in water for three days, is taken and on its mouth reed or
bamboo splints are spread horizontally and parallel to one

another. From these, threads are hung, the other ends of

which are secured to the bottom of the vessel by paste_made
from wheat or rice flour. The syrup is poured into this vessel
and kept till the crystals form. Tt takes about 3 to 6 days
according as the temperature of the locality is high or low.
After this period, the uncrystallisable liquid is removed and the
vessel is kept in the sun for a short time.  When dry, the pot
is broken and a lage lump of crystallised sugar is taken out.
The strings serve as aids round which the erystals first aggre-
gate.—(G. S. KuLKARNI.)

»
» »

Poraro Diskase ox rtHE Nivairis.—Owing to a serious out
break of potato disease in the Nilgiris, Mr. W. McRae, M. . s.5c.,
Mycologist to the Government of Madras, was deputed to make
an investigation of the same and advise as to its treatment. The
following extract from his recent report will be of interest :---

“ For a considerable number of years disease has been prevalent in the
potato crop in the Nilgiris. The cultivators know the disenses quite well but,
being ignorant of the cause and the method of spread, exercise only the crudest
wethods of avoiding them. Hitherto only two potato diseases have been reported
from this district—

(1) Trish Blight.

(2) Bangle Blight, otherwise ring disease or bangads.

In the month of May in Ootacamund, there was no sign of the former
discase though much of the latter. This is not anomalous, as Trish Blight ix «
late blight and the crop was in the early part of its season.  Another Blight
wag also common. It is identical with the American (3) Early Blight and has
hitherto been reported in India only from the United Provinces. Like Irish
Blight, it attacks the leaves and the two have been confused since more than one
European showed it to me as Trish blight. It is more comwmon at this time of

year than Bangle Blight,
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Occurrence of the three Blights.—Irish Blight occurs in nearly every country
where potatoes are growing. It is said to have been in the Nilgiris for many
years. Early Blight is well known in North America where it does considerable
damage, and in Western and Central Europe where it does a fair amount. It
ocecurs also in Australia, New Zealand and South Africa. It was rveported from
the United Provinces in 1903, This is the first time it has been reported from
the Nilgivis. Ring Blight has been a long time in the district. [t was reported
from the Nilgiris in 1892 by Capel. It occurs also in India in Bombay, Bengal
and Mysore. It is known in Europe, America, Australia and New Zealand,

Symptoms, — A short note on the symptoms will now be given—(1) Irish
Blight may be omitted as it was not seen in May.

(2) Early Blight is confined to the leaves and stems, [t begins to show
nbout the time the young tubers are beginning to form. On the leaves, small
light-brown_spots with well-defined edges nppear, and gradually increase in size
and deepen in colour. Faint concentric lines mark the successive edges of the
spot, and this is a mark easily distinguishing Early Blight from Irish Blight
in which the spots are not so marked and the edges of the spot are not so clearly
defined. These spots, too, become rather brittle and dry, instead of soft and
foul-smelling as in the Irish Blight. The spots gradually spread over the leaf
surface till the leaves succumb, The stems too may be spotted. Ultimately
the whole shoot perishes, No signs of the disease getting into the tubers were
noticed, What seems to befall thew is that they remain small and fail to reach
maturity, because the wrial shoot is weakened and killed before it has produced
enough good material for the development of the tubers,

(3) Riny Bliyht.—The symptoms are the same as those described by
Coleman in Builetin No, 1 of the Mysore Agricultural Department. Individual
plants and little groups of plauts show signs of flagging and wilt suddenly. On
digging up and slicing the tubers of the affected plants, small, dark, discoloured
spots may be seen forming a ring just within the periphery in the region of the
vascular bundle ring. A section across the collar of the stem shows a similar
discolouration, Under the microscope, the water-conducting tubes and adjacent
cells are seen to be filled with masses of bacteria, These choke up the water-
conducting tubes and cut off the supply of water to the green leaves which imwme.
diately droop and hang down, just as cut flowers do, if not placed in a vessel of water.

Spraying. —Any treatment that may be suggested can only be preventive not
curative. When once a plant has been attacked nothing can save it.  In other
countries potatoes have proved to be one of the crops most amenable to treatment
for disease. In all western potato-growing countries, spraying has become a
routine operation in those districts where disease i1s severe. For two of the
disenses reported to occur in the Nilgiris (Irish Blight and Eavly Blight), spray-
ing has been found most efticacious, though for the third (Bangle Blight) it is of
no use. Bordeaux mixture (4-4.-50) applied, when plants are four to six inches
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high, 4.¢,, just before Karly Blight is expected to appear, and repeated at intervals
of a fortnight till five or six treatments have been given, is the fungicide most
useful, This treatment would be applicable for the second or autumn crop, but
for the first or monsoon crop, T am doubtful. In the latter case, the first appli.
cation would be given early in May and the others successively till the ond  of
July. The character of the monsoon rains would probably render spraying
useless by washing off the spray from the leaves. It is not expected that spraying
will be introduced among cultivators now. Some of the Kuropean cultivators
whose crops are badly diseased would find it worth their while to spray. Later
on the smaller growers might take to spraying when they saw it paid. A simpler
type of sprayer than those of the market at present might be evolved suitable
for the work.

Field Sanitation.—Collecting and burning all stalks and leaves and carefully
removing all small or rotten potatoes from a diseased field, so as to avoid their
rotting on the ground and carrying on infection from one crop to another is a
sine qud non before the slightest improvement can be expected. Now the
cultivators leave the vines and the bad tubers on the ground to decny, becnuse
they do not understand how the disease is carried. Unless this is thoroughly
attended to, it is useless to do anything to combat disease,

Seed.—Diseased tubers should not be utilised for seed. 1t iy not always
possible to tell by the naked eye whether a tuber is diseased or not, hence seed
should never be taken from the produce of a diseased fiald.

Rotation.—The expense of enclosing the ground is so considerable and the
crop is so profitable that it is grown in both seasons year after year in the
same land and the unwillingness of the cultivator to rotate it with less valuable
produce, even when disease is severe, is one of the chief difficulties to be met.
Such a practice is bound to break down the constitution of the potato and to
produce a weak crop susceptible to disease. If Bangle Blight has been severe
on a field, the ground should have a rest from bearing potatoes for at least
one year, and perhaps more may be necessary, as the bacteria live in the soil
certainly for one year. Oats and barley are grown to some extent in the hills
and though not bringing the return of a potato crop are still valuable enough to
form a rotation crop with it,

New Seed.—The importation of new vavieties should be encouraged. At the
present time, however, potatoes from Europe ought to be treated with suspicion
because of the wart disease (Chrysophylictis endobiotica) which, during the last
few years, has spread rapidly over England and the Continent of Europe and has
reached Newfoundland. The Australian Colonies and New Zealand are suitable
places from which to get new seed and a guarantee may be had with the seed
stating that it is free from disease. Mr. (. Oakes last year introduced three
such varieties from New South Wales. They were guaranteed disease-free and

on testing in new soil proved to be so. Now they want to be tested for disease-
resistant quality.
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Discase-resistant Varieties.— A disease-proof variety is an Utopian idea.
A more or less disease-resistant variety may be evolved by continuous selection
of varieties grown in a diseased locality. If introduced varieties and the best
of the varieties now in the district were grown in badly-diseased land, they would
be found to differ greatly in their susceptibility. The produce of the few
disense-free plants would bo carefully selected each season and used as seed for
the succeeding season, This process would be repeated for several seasons.
Trom one or more of these varieties it would be possible by selection in this way
to evolve a potato that was resistant to diseasc. Coleman has been doing this
for some time in Bangalore against Bangle Blight and his experience will help us.
It has been found that a variety resistant to a disease in one locality may not
show that resistance in another locality and it is probable that disease-resistant
varieties will have to be evolved in the Nilgiris for the Nilgiris. Loss of resis-
tance in a potato occurs after a few years’ cultivation : hence, constant attention
iy required to keep up a good standard of cultivation and the seed should be
continuously selected. There is no official means of doing this in the Nilgiri
district, The Collector is keen and Mr, (. Oakes and a few others are interested,
and as far as I can see, it must be left to private enterprise,

There is no doubt that the problem of reducing disease among potatoes
in the Nilgiris and keeping it under control is a difficult one. Under the present
system of cultivation, everything is done to favour the introduction of disease
and to foster it, once it has come. But by paying attention to field sanitation
and the choice of seed, by the introduction of a rotation and by the propagation
of resistant varieties, the losses due to disease may be largely overcome.

To sum up-—

(1) These are the common diseases to be guarded against : —

Irish Blight.
Early Blight.
Bangle Blight.

(2) Contaminated seed is being used, Diseased tubers should not be used
as seed, and seed should not be taken from the produce of a diseased field.

(3) Two potato crops are grown year after year on the same field. TRotate
with oats or barley or any other crop, but not with brinjals nor tomatoes.

(4) The vines as well as small and diseased tubers are left in the ground to
carry on disease from season to season. Crops should be carefully lifted and no
tubers Jeft in the ground. The vines and rotten diseased potatoes should be
carefully collected and burned.

(5) The bacterium causing one of the diseases (Bangle Blight) lives in the
soil for more than one year. When this disease is prevalent in a field, rest the
soil for at least one year by leaving it fallow or by rotating,

(6) Disease is accumulating year after year., New varieties should be
introduced and tested. These, as well as good varieties aiready in the district,
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should be selected and those that prove to be resistant, put on the market. This
should go on continuously so as always to have a new variety coming on, when
the disesae-resistant powers of those on the market break down.”

»
v &

FiBre Conaress anp Exwmisrrion v Java-—In July 1911
under the auspices of the Netherlands Indian Agricultural Asso-
ciation, and assisted and patronised by the Dutech Government, a
Fibre Congress and Exhibition will be held at Sourabaya in Java.
The aims of the Congress and Ixhibition are :—~to further the
cultivation of fibre plants in the tropics, to advise planters
regarding their culture, to discuss points on which there is now
difference of opinion, to attain uniformity in methods of produe-
tion and in products, and to arrive at a proper insight as to the
value of cultivating fibre plants both on a large and a small scale.
The consideration of cotton, it is reported, will be excluded.

The Congress aud the Exhibition will be opened on the
3rd July 1911, by the President of the Netherlands Indian
Agricultural Association and will be closed on the 8th idem.
The second day will be devoted to discussing the cultivation and
preparation of the Agave fibres, especially sisal hemp, and the
third, to Manila hemp and jute and the substitutes for the latter.
On the 4th day the cultivation and preparation of Kapok and
pine-apple fibres will be discussed.  On the 5th day the trials of
fibre extracting machines will be held, to give the visitors and
planters an opportunity of judging their merits. The sixth and
the last day will be devoted to the discussion of points relative
to the productiveness of the cultivation of fibre plants, the
presentation of diplomas, ete.

The Congress and the Exhibition ought to prove of great
value to those who are now interested in the extension and culti-
vation of fibre plants in India.—(Ebpiror.)

*
* »

Wirp  Ixpieo (TepHrosia Purevkea; Tasin, Aolinchi;
TeLveu, Vempali) as Greex MaNcre ror Pappy Lanps.— Wild in-
digo is an erect shrub growing up to 3 feet in height and 3 feet in
diameter at top. The plant belongs to the family of pulses and
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isrecognised as one of the best green manure crops there is in the
country. It has a long tap root which strikes on plant food from
the deeper layers of the soil and is a means of improving the
texture and the moisture retaining quality of the land. Tt
possesses the power or means of absorbing nitrogen from the air.

The plant is generally found on high level waste lands, plains,
and fallow lands which are fairly loose in texture. It is keenly
sought after for manure during the cultivation season when it is
spread and trodden in the land which has been puddled for the sow-
ing or transplanting of paddy. It is carried in carts or as head-
loads at a great cost to distances varying from 1 to 50 miles;
a half-ton load, costing Rs. 3-8 at Sivagiri, costs Rs. 10 at
Ambasamudrum which is 45 miles away. Under these circum-
stances there arose a question as to why, when the plant grew on
certain lands, it should not be grown on similar lands on which it
could be directly used as manure without the expense and trouble
of collecting the leaf from long distances outside. Accordingly,
experimental sowing of the seed on a large scale was first started
at Sivagirt in the Tinnevelly district with very successful results,
and it has now become a common practice to collect the seed for
sowing and sale in the locality, as it has beeun thoroughly proved
that with a couple of ploughings and a few measures of seed one
to two tons of green manure can be easiiy produced on the spot.

The Agricultural Department is taking much interest in
spreading the practice also in other districts by purchasing the
required quantity of seed at Sivagiri. During the present season
the Department purchased 200 bags or more than 14 tons of seed
for the district of Tanjore alone.

"The seed should be first sown on the land at the rate of three
Madras measures or 10 lbs. per acre and then covered with one
or two ploughings, as is generally done in the case of pulse crops.

It may also be sown along with gingelly as a mixture when
it thrives and forms a good green manure after the harvest of
gingelly. When sown under favourable conditions a good portion
of the seed germinates within about a week, the remaining portion
sprouting in batches at different times later on. The chief pecu-
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larity of this seed is that it lies dormant in the soil for even a
year without losing its vitality. There are several instances
which the seed did not germinate the first season it was sown, but
yielded a satisfactory green manure crop after the succeeding crop
of paddy had been harvested, the sced lying dormant in the soil
throughout the period the paddy crop was occupying the land.

Occasional showers help the crop to come up well, but con
tinuous heavy rains producing water-logged conditions even for a
day would kill it, especially a young crop.  The crop should there-
fore be sown at the end of the rainy season. After five or six
months’ growth it can be ploughed in and applied ax green
manure for the succeeding grain crop.

Single-crop-wet lands under tanks and canals will he im
mensely benefited by growing this crop instead of allowing them
to lie waste and weedy for about 6 months in the year.

It is a known fact that the generality of ryots are now un
able to provide sufficient manure for all the land they hold and

this, sooner or later, must have a serious effect on the yield of

their crops. The best advice, therefore, is to grow a green manure
crop during the period the land lies empty in order to increase
or at least maintain the fertility of the soil.

As goats and cattle do not relish wild indigo there is no
fear of the crop being destroyed by stray animals,

This crop will not grow on the stiff and saline soils, but even
these are known to bear a crop of wild indigo when improved by
continuous and heavy applications of tank silt, sand, and leaf
manure, obtained from outside.

If the organic matter in the soil could be sufficiently in-
creased by persistent growing of green manure crops, the land in
courseof time becomessufficiently loose and retentive of moisture to
allow the wild mdigo crop to come up well from the self-sown sced
without even the necessity of ploughing after the harvest of paddy.

Wild indigo can also be sown on dry land as a mixture with
gingelly or with the final hoeing of other crops. In this case also
it can be applied as manure by being ploughed in either stand-
ing or after being cut and spread on the land —(A. Rama Rao.)

REVIEWS,

Duy-Farming : I1s PrincieLes anp Pracrice. By Winnian Mac-
DONALD, M.S. AQT., sé.D., ph.p., Koreign Vice-PRESIDENT
AND CoORRESPONDING SECRETARY FOR THE DryY-Farmina Con-
cress. (T. Werner Lavrig, Loxpox.)

As stated in the preface, the aim of this volume is to set
forth in a plain way the salient facts of that new branch of agri-
cultural science which is now known as dry-farming. Tt will
well repay perusal by any one interested in the agriculture of
arid or semi-arid regions in which India is included. Dry-farm-
ing is defined as “* the conservation of soil moisture during long
periods of dry weather by means of tillage, together with the
growth of drought-resistant plants.” It is not of course farming
without moisture, for that would be clearly impossible. The
phrase is now loosely applied to a particular form of farming in
all places where the rainfall ranges from zero to 30 inches per
annum. It is, however, much more a question of the distribution
of a limited amount of rainfall than any total amount per
annum. Thus, while 30 inches of rain well distributed through-
out the year in some countries would require no particular efforts
on the part of the farmer for conserving the moisture, if this
same 30 inches all fell in three months of the year leaving
practically a rainless period of nine months, considerable
ingenuity would be necessary to conserve the moisture and grow
crops during that latter period.

In India, the subject of dry-farming is of considerable
interest, but it should be noted that the practice is already not
unknown. Iundeed, the Rabi crops of the cold weather months
have to be grown on the moisture supplied by the often scanty
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three months’ rainfall of the monsoon. The Indigo Planters of

Behar, before the introduction of Java indigo plant which s
sown in September, depended entirely on the moistare of  the
three months rain in the monsoon on which to sow and germmate
their indigo crop in the following March.  The methods they
adopted during that period of practical drought from October
to March were with a view of conserving the moisture of  the
soil. They not only included deep digging and ploughing, but
also the closing and pressing down of the soil so that the
moisture from below might rise to the surface, the keeping elean of
weeds and the breaking of the surface and formation of a mulch
whenever a crust was formed by unexpected rain.  So too the
native cultivator in regions where the rainfall is barely sutlicient,

or the physical nature of the soil renders it unretentive of

moisture, uses methods of tillage and sowing which may rightly
be classed as belonging to the process of dry-farming.  While,
therefore, it has perhaps been reserved to America to work out
the principles underlying dry-farming, I venture to think, the
practice, so far as India is concerned, is of some antiquity.  Yet
it is only by knowing and understanding scientitic principles and
the experience of others that progress and improvements can be
achieved so that the Indian Agriculturists may well learn trom
their brethren in Amwmerica, In that country in tracts where
the rainfall is markedly deficient, not only is tillage aud the
growth of drought resistaut plants resorted to but the holding~
are of such a size that the farmer is enabled to place one portion
under treatment without crops for a whole year with the sole
object of preserving the moisture, another portion under crops
and a third in pasture for his stock. The proportions are usually
one quarter in fallow, one quarter in crops and one half in pasture.
It is, therefore, possible that one of the methods which might.
with advantage, be tried in India, where lands are at present un-
cultivated and considered unprofitable for want of sufficient mois-
ture, is to give out to cultivators holdings four times the usual size.
The characteristics in dry-farming on which stress is laid in
America are (a) a deep initial preparation of the land, (b) constant
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shallow after-cultivation, (¢) fallowing the land every other year,
where rainfall is generally deficient, (d) the growth of drought-
resistant crops, (e) restricting the number of crops to a few staple
crops such as wheat, barley, etc., and (f) placing half of the whole
holding under pasture for stock. ~An important matter, however,
must be noted that all soils do not lend themselves to dry-farming
and thercfore, the most important factor in the whole of this
subject and one which must be ascertained before anything else
is done, is the nature and quality of the soil. The soil should be
looked upon as a reservoir for the storage of water over periods
ranging from a few weeks to many months. Those which
retain rainfall best are sandy loams having a supply of well
decomposed vegetable matter. Clay soils are unsuitable, as the
moisture does not rise fast enough to supply the plant during
spells of very dry weather. Soils known to be poor in lime
should be avoided or supplied with the required lime. Naturally,
poor soils ecan be greatly improved and made good dry-farming
soils by green manuring or the application of farm-yard manure,
but the application of commercial fertilisers is seldom of much
practical benefit to the dry-land farmer who needs more a
moisture-retaining soil rather than a temporary artificial stimulant
to plant growth.

Mr. Macdonald has rendered a great service by placing
within reach of any interested in the cultivation of arid land such
a complete and clear statement of the principles and practice of
dry-farming, and it 1s to be hoped that members of the Agri-
cultural Department interested in the subject will make use of
the useful information he supplies.—( Epiror.)

*
* %

Fourtn ANNvAL Reporr or THE CoMMiTTEE oF CONTROL OF THE
Soura Arrican Centran Locust Bureav. (Caee Town.)

Tar Central Locust Bureau of South Africa was formed in
1906 to collate reports from the various Colonies of South A frica
regarding locusts, mainly their occurrence and movements, in
order that, over the whole area, measures against them could be
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correlated aud the best methods of procedure should be  widely
known. The British Colonies contribute to the cost as do also
German South-West Africa and Portuguese Fast  Africa.
Every month the Bureau issues maps showing the oceurrence of
locusts over the whole area, and these are, at the end ot the year,
united to form chis report. It is probable that the work of the
Board will devolve upon the Department of Agriculture of the
Union Government.

There are, in South Africa, two locusts, neither occurring
in India. Their occurrence varies from year to year, and the year
1909-10 was marked mainly by their comparative absence. Onc
species occurred scarcely at all in British territory and hoppers
were found only in Mozambique and in Natal, the cost of fight-
ing them in the last being under £50. The second locust occur-
red lightly in German South-West Africa, seriously in  the
Orange River Colony and the Cape Colony, enormous swarms
having come in from the Kalahari Desert. A strip of country
200 miles wide was infested and enormous swarms of hoppers
hatched. These were destroyed vigorously and the country was
practically cleared of locusts. They anticipate a few yewrs’
freedom from the pest. Practically the sole remedy used is the
application of a strong solution of arsenic with sugar to the vege-
tation the hoppers are about to eat. This solution is issued
ready made and about 12,600 gallons were used. Therc were a
few cases of stock poisoning due to gross carelessness in the usc
of the mixture. In the Orange River, the mixture is not sprayed
direct on to the growing vegetation but succulent green fodder
is cut, poisoned and laid out for the hoppers.

It is an extiremely instructive thing to realise how little
danger there 1s in the use of arsenical poisons in this way; the
method used has been tried in India and abandoned on account
of its supposed danger. Yet here is another year’s experience
ynder very similar conditions in South Africa and they report
successful use of the method. In India, the use even of very
dilute non-soluble arsenical poisons such as Lead Arseniate is,
by the ordinary man, looked on with horror and the use of
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insecticides generally is almost unknown. Qur locusts are very
different to those of South Africa and the poisoned bait-method
could scarcely be used, but it is as well to realise that over large
areas of land they use freely a solution containing twelve times
as much arsenic as in an ordinary spray for crops.

The Locust Bureau and the territory they work over are to
be congratulated on the success they have attained and the very
solid work dene. The report affords interesting reading, is well
illustrated, and the maps are most valuable.—(H. M. Lerroy.)
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THE INFLUENCE OF BACTERIA UPON SOIL
FERTILITY.
By C. M. HUTCHINSON, B4,
Imperial  Agviewltural — Bacteriologist.

PrEvious to the introduction of the science of soil bacterio-
logy the laboratory examination of soils had been mainly directed
to the discovery of the causes of their relative fertility by
methods depending upon the determination of their chemical and
physical constitution. Chemical analysis has told us much as to
the plant foods present or wanting in soils, and has suggested the
use of artificial and other manures in the field ; mechanical ana-
Iysis has shewn the necessity for taking into consideration the
texture of the soil as a prime factor in producing fertility, but
neither of these methods can provide full information as to the
multitudinous and complex changes going on in the soil, the sum
ot which results in the production of available plant feod. The
importance of the biological factor has been more fully realized
in recent years, and the object of this paper is to give an outline
of the methods which may be adopted for determining the con-
stitution of the soil complex and its relation to fertility.

The point to be kept in view 1s not so much the mere mak-
ing of a biological analysis of a soil as the determination of its
response to cultivation, to irrigation or drainage, or to appli-
cation of manures, whether organic or otherwise, such determina-
tion being based upon the following considerations. A normal
soil contains bacteria which may be roughly divided into two
classes so far as fertility is concerned (1) beneficial, (2) detri-
mental. Fortunately the beneficial kinds predominate in the
large majority of cases, and for our purpose it will be sufficient to
indicate the part they play in producing fertility.
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The beneficial bacteria may be sub-divided according to their
functions in the soil :—

(1) Those which attack organic matter or soil humus and
convert its nitrogen into ammonium compounds.

(2) Those which produce nitrites from these ammonium
compounds, and those which further oxidize the nitrites to form
nitrates.

(3) Those which bring armospheric nitrogen into combina
tion as organic compounds, thus increasing the supply of this
element in the soil.

(4) Those which attack and break down organte matter in
the soil but do not necessarily produce ammonium componunds,
their action being beneficial as resulting in the disintegration of
vegetable tissues which are cousequently more readily attacked
by ammonifiers.

Now the presence of these various classes of micro-oraan
isms in any sample of soil may be determined by nppropriate
methods which allow of their separation and identitication, and
even of calculation of their numbers, so that it might be sup
posed that by the use of such analytical processes definite inform-
ation as to the relative fertilities of soils might be obtained so
far as their bacterial content was concerned. Now this is unfor-
tunately an impracticable method, not only on account of the
extremely tedious and laborious work involved, but also because
of the impossibility of integrating the individual results with any
probability of arriving at a true statement of their sum. Other
simpler and more reliable methods are therefore utilized to deter
mine the biologic activity of a soil, and I hope to show not only
how this is measured directly, but by what means an estimate may
be obtained in the laboratory of the probable value of various agri-
cultural operations when applied to the soils under examination.

As pointed out above, the object to be kept m view is the
response of the soil to various agricultural operations, and it would
be well to formulate these in conjunction with their effect upon
the condition of the soil and the probable modifications in the

bacterial content resulting therefrom.
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1. Tinnack Resvrring (N INCREASED A KRATION,

The activity of practically all beneficial bacteria is increased
by this means : the breaking down of vegetable tissues such as
roots, stubble, green manures plounghed in, and cattle manure is
dependent upon suflicient aération of the soil, and so, to an even

more marked extent, is the final process of nitrification,

2. Irriaarion axn DraiNaae.

These two complementary procedures are intended to regulate
the water content ot the soil, primarily for the supply of moisture
to crops, but the mmaimtenance ot the optimum amount of water
ts also vital 1o the action of beneticial bacteria; shortage of
water produces cessation of their activity, and excess, or water-
logging, not only has the same result but encourages the action
of certain detrimentals,  notably those denitrifiers which are
responsible for the losses ot combined nitrogen which take place
under these conditions ; aération is also dependent upon a proper
regulation of' the water-supply.

3.--MANURING,

Although all cultivated soils contain bacteria, the number
of these which are tound varies enormously in accordance with
certain factors such as water-supply and temperature, but also
in proportion to the amount of organic matter present, so long as
this i3 not in any great excess. The correlation between number
of bacteria and percentage of humus is one that necessarily
suggests itself, just as it is natural to assume that the most
fertile soil is, ceteris proribies, that one containing the optimum
amount of this constituent. The addition therefore of organic
manures to any soil will affect the numbers and activities of the
soil organisms in proportion to the resulting approximation to the
optimum humus content ; that is to say, that we may expect to
tind not only an increase in the number of bacteria but a
proportionate rise in the degree of bhiologic activity on addition
ot organice matter such as oil cake or greet manure to a soil whiel
previously contained less than the optimum amount. In the
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present state of our knowledge of the subject we are not able to
make any very accurate use of this method of determining  the
reaction of a soil to such treatment, but further study of the
complex factors involved will no doubt merease our knowledge
of the relation between humus content and fertility. Such study
must include observations not only of the numbers of bacteria
associated with varying contents of humus, but of the cftects of
such variation upon the relative numbers of the different kinds of
micro-organisms, and upon the total resulting changes in the
condition of the plant food which depend upon their activity.
The effect of the addition of vegetable matter to a =oil may be
considered under three heads : (1) as directly adding nitrogen m
the form of nitrogenous plant tissue; (2) as stimulating the action
of mnitrifiers; (3) as encouraging the growth of nitrogen fixing
organisms such as Azotobacter, which, if supplied with carbo-
hydrates, such as sugars, can take up free atmospherie nitrogen
which is thus added to the store of this element in the soil.

Under the first two heads come green manures, roots and
stubble and weeds either growing with the crop or ploughed in
after fallowing ; under the third head we find comparatively few
instances in actual practice and the result of their application ix
only doubtfully to be assigned to the fixation of atmospheric
nitrogen. The use of molasses in Mauritius on sugar-cane soil
may no doubt depend for its efficacy upon such action, and it
appears probable that certain artificial cultures ostensibly purport-
ing to convey root nodule organisms into the soil mainly affect
the nitrogen content of the latter through the agency of nitrogen
fixers such as Clostridium, which do not enter into symbiotic rela-
tionship with leguminous plants. 1 do not propose to deal with
this aspect of soil fertility, and -shall therefore omit any special
reference to the reaction of soils to treatment calculated to encour-
age the growth and activity of Azotobacter or similar nitrogen
fixers.

The problems involved in the management of the vperation
of green manuring will naturally resolve themselves into a series
of investigations as to the effect of this process upon the biologic
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condition of the soil. The point of growth at which the green
crop may be ploughed in with the best results, and whether this
should be done directly, or after cutting and drying ; the effect of
adding lime or gypsum to the soil at the time of ploughing in and
of the distribution of the rainfall, all these points are evidently
so closcly connceted with the biological factor

exhaustive  biological — analysis,  which
satisfactory indication of the best method
questions.

Similarly in the case of catile manure, fhe §nformation “pro-

vided by chemical analysis as to the amount o®

duced into the soil in this form will give bu :
of 1ts real relation to fertility. 1t is necessary t ﬂs* ° 2C wnﬂg/
not only the amount of plant food in the manure dnd the spegi
effect of the latter upon tilth, but also the capacity of the soil to
deal with 1t successfully through the agency of bacteria, which
depends not only upon the presence of the latter in sufficient
numbers but also upon a proper supply of water and air, secured
only by the amenability of the soil itself to tillage. Furthermore,

it is of no less importance to consider the eftect of the cattle
manure as a conveyor of bacteria into the soil, but the complexity
of this aspect of its functions as a fertilizer makes it inadvisable

to deal further with it at present. Yy

The relationship between bacterial activity and manuring
with artificials, such as superphosphate, potash and lime, has not
so far been studied very closely, except in the case of nitrification.
Here a very intimate relationship has been shewn to exist between
the amount of nitrification effected and the presence of lime :
and the same has been found to a lesser degree to be the case with
phosphates and potash. The action of sulphate of ammonia
upon the soil in producing an acid condition of the latter must be
taken into account as influencing its bacterial activity, and the
effect produced by certain potash manures upon the texture of
the soil has similar results.  Fallowing and the rotation of crops
must also of necessity affect the constitution of the soil complex
and depend largely for their effect upon this action.
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It will be seen, therefore. that the success of every agri-
cultural operation, designed to inerease the fertility of the <ol
depends very largely upon its effect upon the activities of sotl
bacteria, although these methods of treatment have been arrived
at empirically and without any knowledge of this relationship.
The evolution of mauy other arts requiring the intersention of
micro-organisms has depended upon similar empirical methods,
such as those which were in use in distilling, brewing, dairving and
vinegar making, until comparatively recent times. The great 1
provements effected in such industries by scientiic study of the
organisms involved, gives us good reason to expeet that the
science of soil bacteriology, at present in its infancy, will in its
turn do for agriculture what similar methods of vesearch have
done for these other arts.

LiABORATORY M ETHODS,

The tollowing description of the methods in use in the labora
tory to determine the reaction of soils to the various agricultural
operations described above, is not intended as a guide for labora:
tory use, but merely to give an indication of their scope. and may
perhaps afford some further insight into the possibilities and
limitations of soil bacteriology. It will be seen from this deserip
tion that our knowledge of the changes produced hy bacterial

action depends upon (1) observation of the actual growth of

bacteria, and cultural methods adopted for their separation.
identification, and enumeration, and (2) chemical analysis designed
to ascertain the results of bacterial activity in artificial culture
media and in soil samnples.

Cualture media are designed to  promote the growth of
micro-organisins and are either intended to allow of the develop
ment of all organisms, present in the soil sample within wide
limits, or have a special constitution which will favour the growth
of certain bacteria whilst preventing that of others which may
be present. Media may be either solid or liquid., the former
class including such media as gelatine and agar and the latter
such solutions as heef broth. peptone solution, and special
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solutions containing the elements essential for growth, but
characterized by the presence of certain inorganic salts or organic
compounds, which serve either to promote the growth of certain
bacteria if present, or to indicate their power to produce
certain special chemical changes.  As an example of the former
may be instanced the special solution containing mannitol or
mannite which promotes the growth and nitrogen fixing activity
of Azotobacter, and of the latter class an example is afforded by
nutrient solutions contatning. in addition to the necessary ele-
nients, sulphate of ammonia, the oxidation of which to nitric acid
may  be measured, and the amount of the latter formed taken
as an indication of the presence and activity in the soil sample
of uitrifying organisms. The solid media gelatine and agar owe
much of their usefulness to the fact that they may be liquetied
by heat. and in this condition inoculated with the soil extraet
containing the bacteria whose characters it is desired to determine.
[0 the desceription of the operation of plating which follows, the
value of this property will be shewn and indeed it may be said
that bacteriology has made its greatest advances as a science as
a direct consequence of the introduction of this method by Koch.
Lt would be impossible within the limits of this paper to give any
further account of the numerous media which are employed 1in
suil analysis; but it is hoped that the description of the special
methods which follows will give some idea of the bearing of their
composition upon their utility in determining the presence and
general character of soil bacteria.

Prarine.

A weighed quantity of the soil to be examined is shaken up
with sterile water and a small portion ot the extract thus obtained
introduced into a test tube containing the mediumn, either gelatine
or agar, the latter having been previously liquefied by heat, and
kept nt a temperature sufficiently high to ensure fluidity but not
high enough to kill the bacteria. The liquid medium is theny
stirred to distribute the bacteria evenly throughout it

and
is poured out into a flat glass dish with a loose cover (1 Petri
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dish) and allowed to set by cooling, after which it is kept in an
incubator at a constant temperature.  After 12, 18, or 21 hours,
bacterial growths will be tound forming  colonies ™ upon or under
the surface of the medium. The dilution with water referred to
above is made use of in order to reduce the number of bacteria
present to an amount which will allow of the separation of the
individual bacteria from one another by suflicient distances to
prevent over-crowding of the plate with colonies ; cach colony s
produced by reproduction from a single bacterium, and it is this
fact, together with the solidity of the medium, which prevents
the bacteria contained in it from moving about, which makes it
possible to obtain pure cultures, that is, cultures containing only
one kind of bacterium, by this method, if" the dilution is sufticient
to separate the individual colonies from one another.

Plate XIX reproduces photographs of soil plates prepared in
this manner, shewing the varying numbers of colonies obtained
from poor and rich soils, and from difterent depths in the same
soil. It is from such plates that counts arc made of the numbers
of bacteria actually present in the same weights of various soils,
and indications obtained of the variation produced by different
methods of treatiment, such as partial sterilization by heat or
antiseptics. In Plates XX and XXI arc shewn the action of hot
air, steam, drying at 50° C. and various antiseptics, in reducing the
normal numter of colonies. Such plates are of use in determining
the value of various methods of sterilizing soil samples, this last

being a necessary preliminary to many laboratory methods of

investigation, but are reproduced here mainly on account of” their
interest in connection with recent theories of soil fertilization by
partial sterilization. T do not proposc to consider these theories

at present, but I have iutroduced the plates in question as of
general interest in conuection with the subject of plating, and of

pacticular interest as illustrating the effect of hot weather
ploughing or ““ weathering ” apon the bacterial content of Pusa
soil.

Although it is impossible in a photograph to do much more
than shew numerical variation, it will be easily understood that

ook SOIL.

PLATE XIX

DiLurioN 11N 100,000,

RicH SolL.

5 inchos,

1S inches,

S inches,
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examination of the plates themselves reveals difterences of a much
more complex order.  Thus, after heating a soil for three days to
a temperature of 60 C., although no great difference in number of
colonies may result. yet a very obvious alteration in their character
is wenerally apparent. Tt must be understood that the kind of
growth, or * cultural character,” which is formed by a bacterium
is & more certaln means of recognizing its speeies than isits form
ax seen under the microscope @ bacteria which appear similar so
far as thewr form 1 concerned, presenting easily recognized
differences when grown on various media.

These ** cultural characters” include variation in the form and
colour of the *colonies.” and ditterences of behaviour towards
the medium, such as are presented by liquefaction of gelatine
media or the production of acid and gas in those containing
sugar.  On these lines a complete analytical scheme is made use
of, rescubling those adopted in chemical practice, in which the
various culture media take the place of chemical reagents, being
utilized to distinguish between species of bacteria by the differ-
ences in the reaction of the latter to the media on which they
arc cultivated.

Having obtained information by plating as to the numbers
and species of bacteria present in the soil under examiuation,
further litvestigation is aimed at determining its capacity for
producing plant food from organic matter by ammonification and
nitrification.  As an introduction to the description of the ana-
lytical methods cmployed to determine the extent to which these
LWO Processes can be carried inany particular soil, it is necessary
to draw attention to the distinetion which must be made between
the power of a soil to produce nitrification, depending upon the
numbers and activity ol nitritying organisms it contains, and its
capacity for nitrifying organic matters introduced into it, which
depends indeed upou the activity of the bacteria, but still more
so upon the physical condition of the soil itself with regard to
water-supply and atration. Itis for this reason that special
methods of ascertaining the nitrifying capacity of a soil arce made

use of, involving recoguition of this fact, and intended to deter-
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PLATE XX,
mine not only the nitritying capacity of the soil, hut under what
conditions of water content. adération, humus content or supply
of such substances as lime, phosphates or potash. the most
Favourable results may be obtained.  This has been reterved to
N . . . Hor Ak, STEAM STERILIZER,
above ax a method of determining in the laboratory the reaction 130 C. 3 Hovk. 1 otk 100°C.

of a soil to treatiient in the field @ and it is hoped that a deserp
tion of the method will provide somie indication of the value of
soil bacterialogy as an aid  to elucidating the primal problem of

fertility and its canses,

NITIRIFICATION.

1 his process is =0 intimately connceted with the provision of
available nitrogenous plant food, that the nitvitying power of a
soil may be considered as a limting factor 1 tertility. The
primary object of” the laboratory examination ot soil samples is

not, however, ‘the mere measurcinent of their relative nmtntying

powers alone, but 15 ntended to discover (1) what tntving
power they possess, and (i) under what conditions this may be
made the most of.  Remembering that * nitrification” means
generally the conversion by bacteria of” organic nitrogen, which,
in the form in which it exists in vegetable matter is not available
as plant food, into nitrates, which are r&adil_y asstintlable by crops,
our aim is to discover the capacity of a soil to produce this cflect
upon addition to it of’ organic matter such was green manures.
cattle maunure or oil-cake. A special case 1~ the oxidation o
sulphate of ammonia when used as 4 manure and this reaction
may also be measured in the laboratory:.

Two alternative methods can be adopted tor estimating the

mwrifying power of a soil ; a weighed quantity of the sl sample

may be introduced into a liquid medium  containing  sulphate of
ALJd AUTOULAVE. 2 DAY, EXPOsED 10 SUN.

ammotia 1o addition to the necessary nutrient salts, or a weasured 130 C. } HOUK. S 6 bavs,
volume of a watery extract of the soil may be poured over a
sterilized portion of the same soil, to which a known quantity of
nitrogenous matter has been added. I[n either case periodical
analyses are made, of the solution in the first method, and of the

soll mediuin 1n the sceond. to determine the amounts of nitrite and
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nitrate which have been tormed. Tt has been found that the first
method. originally  proposed by Oméliansky and others, does
not give certain indications of the nitrifying power of a soil
owing to the lack of” aération in the liguid medivin, and the want
of approximation to those natural conditions which obtain in the
<oil itselt.  The laboratory measurement of mtrihication at Pusa
is theretore made by the second method. although this nvelves
the use of larger soil samples and is generally more laborious.

By this iethod it = possible to measure approximately the
ammount of nitrate produced in various =oils from organic matter
added in the form of (1) green manure, (2) oil-cake. (3) cattle
manure, (4 crop residues such as straw, stubble. roots, ete.
(» sulphate of wmmonia used ax artificial manure.  Kurther
valuable indications may be obtained as to the effect upon mtr-
fieation of various agricultural operations: thus the optimum
amount of water for nitrification in the particular soil under ex-
amination may be determined by varying the amount added to
the soil medium ; the effect of cultivation with consequent aération
nay he observed by periodical stirring ot the soil mediam, and
also the result of adding lime and artificials such as potash and
superphosphate.  Inomany  cases in actual practice the fertility
of a soil has been found to be prejudicially  attected by the use of
certain manures and in other instances their addition has not
resulted in the expected inerease of crop.  Determination of the
effect upon the nitrifying power of the soil of such manures may
shew that their failure is due to their relation to this factor i
fertility. and may indicate a variation in treatment in the tield
accordingly.  Thus the successtul usc ot sulphate of potash  for
a crop requiring potash to produce a tull return might depend
upou its application at such a time of vear as would not interfere
with the activity of the nitrifying organisms and the consequent
supply of nitrates for the crop, or again, more complete informa.
tion as to the nitrit'y'iug processes in a soil obtained by laboratory
examination might indicate the advisability of ploughing 1 4
green manure at a particular stage of its growth coincident with

a certain water content of the <oil or with a condition of the
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plant itself favourable to wttack by those micro-organisims respon-

sible for the initial stages of its decay.

AMMONIFICATION,

Before nitrification can take place tn a soil the nitrogen
contained in its humus must be converted into sunmonium salts
this change depends upon the presence and activity of miero
organisms either bacteria or fungi, many species of which may
be classed as ammouitiers 1 consequence of their power to
produce ammonia from nitrogenous  oreanie  matter.  The
ability of a soil to deal suceessfully with organic matter will
therefore depend upon the presence therein of ammoniticrs and
the general suitability of the soil itsclt as a wedium for ther
growth and activity.  Observations may be made in the Taborie
tory on simialr lines to those described above in conneetion with
nitrification, to determine the ammonifyving power of a soil

sample.  For this purpose a weighed quantity of the soii s

mtroduced into a solution contaming peptone, a soluble form of

nitrogenous organic matter, periodic  determinations of  the
ammonia formed being made.  Further and more usetul informa
tion as to the ammonitying capacity of a sotl may be obtained by
the use of the soil itself as @ medium, as described above in the
case of nitrification, and in actual practize parallel determinations
of the ammonia and nitrates produced are carried out in duplicate
samples. 1 it is wished to determine the suitability of the soil
under examination for the growth and activity of ammonifying
organisms, a sterilized sasmple may be inoculated with o pure
culture of such a bacterium as Bacillus Mycoides, after admixtuare
with a measured quantity of some such organic nitrogenous
substance as oil-cake, the rate of production of ammonia attording
an indication of the condition of the soil with regard to bacterial
growth aud action. In this case again, information as to the
reaction of the soil to treatment in the ticld may be obtained by
modification of the water content, addition ot organic or mineral
manures or of lime salts, aud further problems as to the ettect

of water-loggiug, of compacting the soil, and ot ploughing in the

PLATE XXI.

ToLrtENE 2% CONTROL,  UNTREATED.

sac

3DAYN,

A.J. 1 THYMOL HATURATED. FORMALDERYDE VAPovs,
57 SOLUTION, 24 HOURS,
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hot weather or in the rains, may be studied from the biological
[mint of view.

Recent work on soil bacteriology at  Rothamsted has
demonstrated the intimate connection between the presence of
ammonifiers and fertility : it has been shewn that plants can
assimilate nitrogen in the form of ammonia without its conversion
into nitrates, and it has further been proved that the increase in
fertility produced by partial sterilization of a soil isx directly
conneeted with the corresponding inerease in the number of
ammonifiers.  Partial sterilization may be eftected by a moderate
degree of heat-—98°C., or by the use of antiseptics such as toluene;
the immediate result of such treatment is the destruction of all
actively growing (vegetative) miero-organisms, and plating shews
a corresponding diminution in the number of colonies, but further
plates made after an interval of some days shew by their numerous
colonies that some forms of life have survived the sterilizing
treatinent and have subsequently multiplied in the soil.  This
survival is limited to those forms which can produce spores as «a
method of reproduction, these spores being particularly resistant
to the action of heat and antiseptics, enabling the organism to
withstand high temperatures, as in the case of Bacillus Subtilis,
the so-ealled Hay Bacillus, the spores of which survive boiling
in water for as much as an hour without losing their vitality.
It has long been known that partial sterilization produces increas-
ed fertility, but this has been generally considered to be due to
alteration in the chemical content or physieal texture of the soil.
The Rothamsted experiments give good reason to suppose that
such increase is mainly due to the destruction by the heat or
antiseptics of all living soil organisms except those existing as
spores, thus removing from  the soil those protozoa (ciliata and
amabx) which prey upon and keep down the ammonifying
bacteria. Upon the removal of the antiseptic, or return of the
soil to its normal temperature, the surviving spores germinate,
and the bacteria, unchecked by the predatory protozoa, multiply
rapidly, giving rise to a corresponding increase in ammonia
production and consequent supplies of available nitrogenous
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plant fooad.  This view has a special interest in Indin, ns 1
appears to indicate a possible cause for the inereased fertility
produced by hot weather ploughing.  Mro Howard of Pusa, who
nses the term ** weathering " for this operation, ix of opinion tha

partial sterilization is effected by the high temperature, abom

50°C. o which the surface <oil is raised under the hor <sun of

April. May and June. 1 have found that this temperature
setnally produces an alteration in the bacterial content of the soil,
and if it penetrated 1o the Jower layersit would no donbt eliminate
many of those bacteria which produce nntavourable soil conditions
such as result trom the elaboration of organic  aecids, such as
buryrie aeid from humus. The actual results of = weathering,”
so tar as [ have been able to ascertain them in the Inboratory, are
as follows -

First. -More or less vulupletv desteeation of the sol
resulting 1 the death of nost protozoa and many
haeterin,

Second, - Complete aération, producing conditions highly
tavourable 1o nitrification  and  preventing  acid
termentation of humus.

The alteration of the physical texture of the soil and all the
effects associated with proper tilth do not come within the scope
of this paper, but it will be readily realized that they must play
an important part in the preparation of the soil for cultivation
of crops.  Mr. Howard has described elsewhere the increased
tertility due to this method and has emphasized the obvious
increase of available nitrogenous food to he inferred from the
general appearance of the crops raised on * weathered " soil.
Further investigation is being carried ont of the causes underly
ing this result, and it is hoped that some useful information may
he obtained by bacteriological analysis,

Certain bacteria develop wore rapidly under conditions
which prevent free access of oxygen: these are known collec
tively as anaérobes and include many of those bacteria which
are responsible for detrimental reactions in the soil such as
denitrification and acid fermentation. Denitrification implies
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the reversal of the heneficial process of nitrification, the result
being the reduction of nitrates to nitrogen gas. which then
escapes as sucl into the air and is lost to the agricalturist
Fortunately it ix possible to avoid much of this loss hy methods
of cultivation which ensure proper adration of the soil ; tillage
and draining effeet this purpose by inereasing the supply of ainr
and limiting that of water.  In the laboratory it is possible by
artificially redueing the supply of air to a soil plate o measure
the resulting increase of the anaérobes present ; this may be done
hy enclosing the cultures in an aiticht vessel from which the
air or oxveen is then removed, or move simply by covering the
surface of the medinm with a glass plate.  The results of many
ngricultural operations are moditied by the intervention of anaé-
robes, especially in the case of the conservation of eattle manure,
the ploughing in of green manures in wet soil, aud wet riee culti-
vation, and laboratory investigations will, it is hoped, help to eluei-
date some of the problemsconected with these operations in Indin.

In addition to the loss of nitrogen produced by denitri
ication. further harmful effects are liable to follow  from  the
prevalence of those conditions which give rise toat. A\ large
number of soil bacteria are capable of acting upon organiec matter
in such a way as to produce organie acids, notably butyric acid,
under such soil conditions ax result from ineflicient methods of
enltivation  with imperfect. aération and drainage. This is
especially the case when large amounts of organic matter are
introduced into  the soil as green manures, without being
followed by proper tillage and preceded by efticient drainage.
] aboratory examination of soil in this condition reveals the cause
by discovering the presence of an undue number of sueh bacteria
ax are associated with acid fermentation of organic matter. The
acidity of the soil resulting from such conditions is most un-
favourable for the proper operation of the beneficial micro.
organisms described above, and in general terms may be said to
reduce the biologic activity of the soil and therewith its fertility.

The life processes of bacteria result in the production of
carbon dioxide gas, and in general terms it may be said that the
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amount of this gas formed ina sample of soil, containing no
living higher plants, may be taken as a measure of the biologic
activity of that sample.  Dr. Russell of Rothamsted has devised
a form of apparatus for estimating divectly the amount of carbon
dioxide formed in a measured quantity of <oil, and this apparatus
may usefully be employed for determining, not so much the
relative biologic activities of various soils, as the effects upon the
bacterial life contained i them, of such methods of treatment
as we have been considering with reference to field practice.  The
photograph of this apparatus shows its general areangement
the soil sample is introduced into a glass flask communicating
with a side bulb containing caustic potash, and having a ealibrated
tube dipping into mercury, the whole being hermetically closed. In
the photograph Plate X XTI it will be scen that there are six of
these flasks contained in a water bath to ensure even temperature,
with ecalibrated tubes dipping vertically into mercury reservoirs.
The carbon dioxide formed by the soil bacteria ix absorbed by the
caustic potash, thus lowering the gas pressure in the Hask and
causing a corresponding rise of mercury in the vertical tube
this rise is measured periodieally and may be taken as indicating
the relative amounts of bacterial action going on in the samples,
Unfortunately, the results are liable to be interfered with by the
evolution of other gases than carbon dioxide such as nitrogen and
marsh gas, which may set up an increase of pressure and thus
nullify the readings, and although thix is not likely to happen in
the majority of cases, the possibility of its occurrence limits the
ase of this apparatus in laboratory practice. Nevertheless it is
of value in certain cases where it is desired to ascertain the effect
of varying methods of treatment on the same soil, such ax
variation in percentage of water, or the addition of organic
matter, or of artificial manures.

Por CuLTURES.
The general result of the individual activities of the bacteria
which I have dealt with above, in modifying the fertility of the
soil, can be only roughly estimated from theoretical consider-

PLATE XXII.

o

RUSSELL’™S APPARATUS.

Dr.
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ations ; a nearer approximation can be arrived at by testing the
fertilizing action of various bacteria by means of pot cultures.
Owing to limitations of space I do not propose to describe this
method, but will merely say that just as it is possible to make up
artificial soils containing varying quantities of plant foods, so can
various bacteria be added to a previously sterilized soil, and their
action upon its fertility be noted. The principal difficulty lies in
the initial stages of the work ; to completely sterilize a soil with-
out producing deleterious substances from the organic matter
it contains is a matter of difficulty, and to avoid the accidental
introduction of bacteria or fungal spores in the process of sowing
seed in the pots requires very special precautions which may fail
to ensure success, without affording any indication of their
insufticiency at the time. I hope ina future issue of the Journal
to give an account of the methods in use at Pusa to test the
action of bacteria on soil fertility by pot cultures,
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(Continued from puge 318 of Purt IV, Vol 1)

IV.— Carrran

Berore dealing with the many particular forms in which
Capital is essential to the farmer, it will be as well to start with
a few facts regarding the nature of capital in general.

Capital is wealth set aside to assist in future production.
It can be employed in production not only by the owner, but by
another who may borrow it for the advantages that he can obtain
from it. The interest which he pays for it represents the price
of the advantages which he hopes to obtain. This price, like the
prices of other commodities, is mainly regulated by demand and
supply, if we exclude the question of risk. Thus we find that
in Europe the general tendency of the last thousand years has
been for the rate of interest to fall, denoting a steadily increasing
supply of capital. For loans on good security the rates of in-
terest in Western countries have roughly fallen as follows : -

1400 A. D. ..o 107
1500 A. D, e » e R

1600 A. D v GAY
1700 A. D. vae e 0%
Present day . - LI

In England at the present day a landowner can raise a mort-
gage on his land at about 4 per cent.

* 5 sope N
For purposes of statistics the term Decean has been _taken to refer to the Central Division
of the Bombay Presidency.

RURAL ECONOMY : KEATINGFE. 115

Space will not permit here to go into the history of loans to
farmers in the Deccan and the interest paid by them in the past ;
but it may be stated that at present a public body like the
Bombay Municipality with first class security can borrow at 4
per cent.; a holder of good land situated in a favourable part of
the Deccan who has a reputation for honesty could raise a
moderate mortgage on his land at about 9 per cent. ; while for a
short accommodation on good security (e.q., a standing sugar-cane
crop), & man would have to pay about 15 per cent., a rate which
has been fairly uniform during the past century. This high rate
of interest in the case of good security is due to several causes.
Capital is very scarce in the Deccan, and for want of organisation
the cultivator cannot get in touch with the money market of the
towns, and is often unable to realise what credit he has got.
Further a creditor who finds it necessary to foreclose on a mort-
gage may discover that he has to face not only the worry of a
civil suit but also a hostile combination of the cultivators in the
village where the land is situated. In cases where the security is
land but is less good than in the case mentioned above, a cultivator
may pay anything up to 24 per cent. interest for a loan. Loans on
personal security are made by particular classes of money-lenders
aud any rate of interest up to L00 per cent. may be charged. These
rates of interest will appear to many to be very high; but it is
necessary to look at the facts from the point of view of the
lender as well as that of the borrower ; and when consideration
is paid to the risks of losing the capital, to the trouble involved
in collecting the interest and to the personal enmity which the
village money-lender often incurs, it may be doubted whether
they are excessive. A century ago in parts of the Deccan, the
village banire was afraid to stop in his own house, but would sleep
in a different house every night, so as to elude anyone who might
have designs to offer him violence. Kven since the advent of
more settled conditions the money-lenders of the Deccan have at
various times been the object of open attack by the landholders
whose lands they had acquired ; and in the present day cases are
not uncommon where both the person and the property of the
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village money-lender are the subjects of violence on the part of
the villagers.

Economists may truly point out that the man who pro-
vides capital is a public benefactor since, by the use of eapital,
production is cheapened and the community gains; but the pre-
judize against money-lending, which led to the strict rules agninst
the taking of interest, framed by the early Christian and Mohame-
dan churches, is still shared by many. In the relations between
money-lenders and cultivators there is much give and take ; but
in the long run the tendency is for the debtor to do most of the
giving and the creditor the taking. Many instances can no doubt
be cited against money-lenders of unfair bargains, harsh treatment
and fraudulent accounts:; but the fact remains that the small
village money-lender does not usually acquire much wealth,
though he often lives a more laborious and frugal life than
many of his clients. If the risks, labour and, in many cases, the
unpopularity of his calling be taken into consideration, it is
doubtful whether the interest which he charges is higher than
the conditions warrant.

To turn to the farmer’s capital, its various uses may be
tabulated as shown on page 117.

Many farmers would probably counsider the above cluassifica-
tion to be unnecessarily comprehensive, and to include forms of
capital to which they pay little or no attention. 1f a man's
business is to be put on a sound basis, however, and the maximum
profit extracted from the land every form of capital enumerated
above must be provided for in some way or other ; and it is only
by a proper understanding of each form of capital that correct
accounts can be kept and the true source of profits and losses
determined. With regard to the land and the labour supply,
a farmer can often do little to alter the conditions in which he
finds himself, and can only adapt himself to them as best he can.
In the management of his capital, however, he has more scope
for the exercise of discretion: and it is to a great extent
on his business management that his financial success will

depend,

CAPITAL.
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To consider the various forms of capital in order- -

Land has been already treated scparately.  When the
farmer owns the land which he cultivates, it, of course, forms
part of his capital. In the Deccan it unfortunately forms in
many cases almost the whole of the cultivator’s capital.  Land
should offer good security for borrowing st moderate interest
the capital necessary to work it; and about halt the land is
mortgaged to a greater or less cxtent; but ay has been alveady
shown, the cultivator is often unable to realise his credit, and
fails to obtain capital except at very high rates of interest.
Even this would not matter so much it the money borrowed
were all devoted to productive purposes, or if a reasonable sinking
fund were established by the borrower to enable him to pay off
the loan. But this is seldom the case ; and the burden tends to
become cumulative. It is unnecessary to say more about land
as a form of capital except to observe that the more land a man
has, the more of other forms of capital also he should  possess,
and that the farmer whose whole capital is sunk in land and
permanent improvements ix at a disadvantage as compared
with a man owning less fixed and more working capital.

V.—PEerMANENT IMPROVEMENTS.

Few people probably, who are familiar with the landseape
of rural England, realise what changes in the scene have been
effected by the expenditure of labour and capital in the past.
To note the difference it is not neccessary to go back to
remote ages when the valleys in many parts were covered with
forest and swamp, and cultivation was confined to the higher
ground. Progress has no doubt been continuous for centuries
past ; but it is the expenditure during the last two centuries
on enclosures, field drainage, pastures, wind breaks and farm
buildings, that has enabled the English farmer to survive the
depression caused by the ruinous fall in the prices of agricultural
produce, due to the foreign competition resulting from improved
communications. The outcome has not been particularly profit-
able to the landlords who inenrred the expenditure : since in many
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localities the value of land is now no greater than the cost of
the buildings and other permanent improvements attached to it ;
and the owner has often been compelled to sell his land for any-
thing that it would fetch to some one with an income derived
from sources other than agricultural, who could afford to keep
in repair the improvements that his predecessor had effected.
But the matter is more than a question of money; and the
landowners of Kngland have this to their credit that they have
borne the burden which every other country in Europe shifted
on to the shoulders of the whole community by means of protec-
tive duties ; and so have justified the policy of the 17th century
which put so much of the common land in England into their
hands.

To appreciate the significance of the improvements that have
been effected the inquirer need not go further than the west
of Ireland to see what unimproved land means; a desolate
stretch of wind-swept bog-land without a fence or a tree; with
no signs of life but a few stray huts, each with its potato patch
and guarded by a small boy to drive off stray animals, With
capital laid out in reclamation this land might support the ship-
loads of emigrants who yearly make their way to America, and
more besides. In default of such capital the tract becomes a
« Congested District ” by virtue of the seanty population which 1t
retains. Conditions in India are very different to those in
England, and there has not been much disposition on the part
of the proprietors in the Deccan to improve and develop the
resources of the land. In the western portion some careful
and laborious terracing has been done on the hill sides by the
smaller owners. Here and there a favoured tract will be we]]
supplied with irrigation wells, and some farm buildings may be
seen in the fields ; but over the greater portion the landscape
owes nothing to the hand of man, and the fields lie unwatered,
unfenced and unembanked, without shelter for man or beast. Ip
a dry country like the Deccan, the prime agricultural necessity is
water, and in many localities where rainfall is scanty the anpya]
produce of the land can be increased ten-fold by perennial
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irrigation.  The larger irrigation works have been construeted by
Government ; and in the Central Division alone 110,000 acres
are annually watered from Government canals.  These irrigation
works have in the past 40 years involved a capital expenditure
of Rs. 260 lakhs. Work is in progress on additional irvi-
gation schemes estimated to cost Rs. 211 lakhs; plans and
estimates have been prepared for a large scheme costing over
Rs. 300 lakhs and calenlated to irrigate about 3 lakhs of acres
in the driest part of the Deccan:; while a preliminary survey
has been made for irrigation works calculated to water 24
million acres in the Deccan and Southern Maratha country.
Private enterprise is responsible for some 150,000 wells nrigating
about 348,000 acres ; for small tanks irrigating about 4,000 acres;
and for the construction of dams and channels from streams which
water 65,000 acres. These latter are led from a permanent or
temporary dam, often with much ingenuity, along the contours
of the bank till they can command a cultivated field.

From the above figures it will be seen that irrigation has
not been entirely neglected. The fact remains, however, that
out of 13,056,000 acres cultivated in the Central Division only
527,000 acres can at present be irrigated ; that is to say, only
4 per cent. of the whole. The possibilities of large reservoirs
are limited, and, such as they are, they are being realized by
degrees. Few small streams which run for any length of time
after the end of the rains are neglected by the cultivators;
but there is a large field for profitable investment of capital in
digging wells in localities where the subsoil water is reasonably
near the surface. Another source of irrigation which is neglect-
ed consists in the perennial supply contained in many reaches
of the larger rivers. The great difference in the water levels of
the wet and dry seasons presents an obstacle to the convenient
utilisation of such water, and conditions are seldom favourable
for lifting it in the traditional way with the mdt, or leather water-
bag ; but by the use of engines and pumps this difficulty can be
overcome. Experiments are now being made with various kinds
of engines and pumps to ascertain the cost of lifting water in
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this way ; and there can be little doubt that under suitable con-
ditions capital can be most profitably utilised in this way. A
note of warning must however be sounded in connection with
investments of this description. It is no use fora man to sink
capital on such improvements unless he has sufficient working
capital to run the plant. The same argument applies in a less
degree to the construction of wells ; for it is not an uncommon
thing to find a cultivator who has exhausted his capital, and
possibly his credit, in digging a well, and theun finds that he has
no means to work it properly or keep it in repair. A useful
form of small investment consists in the construction of field
embankments, known as tils, which prevent erosion and scour
during heavy rain, and retain in the soil the rain water that
falls.  When combined with field levelling and tree planting, and
skilfully executed, they are of much value. Such works may be
large or small, and there is hardly a cultivator who could not
make some small improvement of this nature every year at little
or no cost beyond his own labour.

It has already been remarked that the cultivator very
seldom lives in his holding. The farm buildings form part of the
cultivator’s house in the village and are for the most part of a very
primitive kind. It is not to be expected that a man will Javish
conveniences on his cattle which he does not obtain for himself;
but it is certain that the absence of comfort and sanitation that
characterises niost cattle sheds must have a prejudicial effect on
the stock. The surplus produce of the fields is seldom sufficient
to demand elaborate store houses, but such as it is it often suffers
considerably, the grain from weevils and other insects, the fodder
from lack of protection against the rain; and for want of suit-
able buildings the cultivator often loses much of the profits of his
labour.

In view of the high standard of cultivation in many parts
the most remarkable feature is perhaps the complete absence
of any permanent fences. A live feuce cannot be produced
at once, but in the course of a few years it can be produced at no
cost beyond the labour of part of the cultivator’s spare time,
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The advantages to be derived from fences are not immediate
or perhaps very obvious; which presumably accounts for the
fact that none are made ; but it cannot be doubted that very real
and substantial advantages would be derived from their existence.
Looking at the matter as it affects the crops, it ts common to see
growing erops seriously damaged by the imvoads of - stray
animals ; and in outlying fields the diftienlty of guarding vabi or
garden crops against such damage often deters the fandholder
from cultivating them at all.  The cattle too, on their side, often
suffer seriously from feeding on young crops: and roaming as
they do over the unsheltered grazing grounds, the healthy with
the discased, live under circumstances which are anything but
conducive to health and condition.  Much of the labour now
spent on herding cattle and guarding erops might be saved by the
existence of well-kept fences, which would do the work far more
effectively, and entail but little outlay cither for construction or
maintenance.

Wiiters are accustomed to contrast the output per acre of
one country with that of another.  Before such a comparison
can be effective, consideration must be given to the capital which
has been sunk in permanent improvements.  In Lngland such
improvements have been roughly estimated as representing an
average value of £12 (Rs. 180) per acre.  Allowing 8 per cent.
for interest, depreciation, repairs and insurance, it will be scen that
the net annual charge against cach acre of land on account of
permanent improvements will be about £1 (Rx 15).  As regards
the Deccan if we take Rs. 400 as rvepresenting the average cost
of a well (taking masonry and non-masonry wells together), the

capital sunk on wells amounts to ... Rs. 60,000,000

Add capital cost of Government irriga-

tion works ... cee . 26,000,000
Add capital cost of private irigation

chanuels from streams and small

dams (rough estimate) ... cer oo H000,000

Total cee oy 90,000,000
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The capital cost of irrigation works thus comes to about
l.{s, 900 lakhs.  Dividing this by 5 lakhs of acres nrigated we
find that for irrigated land the capital sunk in permanent
improvements works out to about Rs. 180 (£12) per acre, or the
same sum per acre as s estimated to he sunk in permanent
improvements in Iingland.  The above calculation is of neces-
sity a very rough one, and takes o consideration of outlay in
levelling land, which is frequently necessary where irrigation
facilities exist. It will suftice however to show that in compar-
ing English with Decean outturns per acre, it is the irrigated
land which, from the finaueial point of view, offers the bestabnsis
for comparison ; while as regards the unirrigated land which forms
96 per cent. of the whole cultivated area, it must be remembered
that in the matter of permanent improvements there is little for
which the present has to thank the past; for the amount of
capital per acre sunk on permanent improvements is almost
negligible.  If the gross outturn per acre obtained on the dry
lands of the Deccan compares badly with that obtained in
England, this fact must not be overlooked.



THE PROGRESS ()l/ AGRICULTURE IN JAPANS

Reviewep By A, McKERRAL, s, nsc,

Assistant Luspector-General of dgricudture in India.

Ix a preface to this little book of 130 pages by the Director
of the Agricultural Bureau, the object of the book is stated as
being ¢ for the purpose of acquainting foreigners with the weneral
outlines of agriculture in Japan,” and as the hook has been written
by a Japanese, an apology is oftered for the English in which it is
couched. There are certain passages which, as the preface says,
‘Jack intelligibility” more or less, and it certainly is regrettable
that the book was not placed for revision in the hands of a com-
petent English scholar, but on the whole the expression is probably
clearer than one might have cxpected under the circumstances.

Most readers of the Journal will doubtless have derived their
ideas of modern Japanese Agriculture from the note by Sir F. A.
Nicholson, reviewed in this Journal (Vol. LI, part I) by Mr. E.
Shearer. The note above mentioned, however, dealt more or less
with the existing conditions of to-day : the present volume 1S
retrospective as well. It is divided into 3 parts, which deal
respectively with the conditions, past and present, of Agriculture
in Japan, Agricultural Products, and Agricultural Administra-
tion, and in an extremely concise manuer (so concise as to be
occasionally rather bald) it presents us with both the results
and the methods of twenty years evolution of Japanese Agri-
culture.

The progress of agriculture in any country may fairly be
estimated by the extent to which improvements in tillage, sced

* « Qutlines of Agriculture in Japan’ publishied by the Agricaltwal Burea, Department

of Agriculture and Commeree, Tokyo, 1910,
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selection, manures, implements, and live stock have taken place,
resulting in an increase of the total acreage under cultivation,
an enhancement of the total produce and of the yield per acre, an
improved quality of the produce, and a vise in the prosperity of
the agricultural population. Judged by these standards the
agriculture of Japan, as described in part T of the book, has made
striking progress during the last 20 years,

Acco‘rding to the table on p. 37 the areas of the principal
crops cultivated have increased during the period 1887-1907 as
follows :-—Rice 107, barley 57, naked barley or rye 217, wheat
127, soy-bean 17, buckwheat 57, sweet potatoes 307, and
potatoes 287/, In addition to these purely agricultural crops
mulberries 'hm:e shown the striking increase of 69%, millets,
cotton, and indigo have declined, owing to foreign imports and
artificinl production, but to take their place fruit, vegetables, pea-
nuts, peppermint, and other minor crops have increased in area.

These striking increases have been brought about by active
governmental measures fostering reclamation of land, irrigation,
drainage, and what is called adjustment of farmlands. The latter
work is, perhaps, the boldest of all the schemes which have been
tackled by the Government in Japan, and it speaks much for the
perspicuity of those at the head of affairs that they realized that
it lay at the foundation of agricultural progress. The arable
land of the country is parcelled up among holders whose average
holdings ave not more than 245 acres in extent, the holdings
themselves being often subdivided, with the sub-divisions not
contiguous to each other, and forming, as in many parts of
India, a network of minute, irregularly shaped fields. Under
such conditions i1mprovements in the direction of improved
implements, irrigation, drainage, etc, are difficult and often
impossible ; and accordingly, in 1899, laws were made in Japan
encouraging owners of land to consolidate their holdings, straioh-
ten the boundaries of their fields, and provide roadso and Otiel.
conveniences. Intaking these measures * the Government expect-
ed to lay a perfect foundation for agricultural undertakings both
at present and n the future, . . , the mvestigation made at
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the end of the year 1909 shows that the area of the land thus
adjusted throughout the country has reached 178,000 cho”
(about 490,000 acres). The work, however, is naturally very slow,
and as yet about 1, only of the paddy ficlds have been so
adjusted. These measures, however, mark more than anything
else, the thoroughness with which the improvement of agricuiture
has been tackled, and should furnish a useful object lesson to all
who have realized that the scattered, irregular, and minute
fields of the Indian cultivator form a very real bar to progress, In
his note Sir F. A. Nicholson, speaking with special reference to
Madras, has the remark that possibly as ¢ Settlement and Survey
work proper declines, the ¢ Verkoppelung’ of seattered  plots
will employ the parties, ” but he suggests that 1t would be far
better for the village associations to carry out the work themselves.
In whatever way the desired result may be brought to pass, it must
come before real progress can be made. Noless than the con-
solidation of holdings the construction of regularly shaped
fields, with roads at proper intervals, and affording  facilities for
irrigation, drainage, and the use of improved implements, i just
“as erying a necessity in many parts of India as it is in Japan.
The work of irrigation and drainage has also shown remark-
able progress. Historical records show that irrigation was a
subject that received much attention from the rulers of Japan
even at remote periods in its history.  This policy has been
continued, and in recent years steam and electricity have been
adopted “by the united efforts of farming communities " to pump
water into the paddy fields. In March 1909, there were 73
places where mechanical irrigation devices on a large scale were
employed. In addition to irrigation, the drainage of paddy fields
has received much attention during recent years. It is common
to raise winter crops after the harvesting of the paddy, but m
many places it was found impossible to do so, owing to the high
level of the underground water. Accordingly, recourse has been
made to drainage, either the open or underground system being
employed, and where natural drainage has been found impossi-
ble, mechanical devices have been brought into use . ..

AGRICCLTTRE IN JAPAN { MCKERRAT. 127

“ According to investigations made in March 1909 there are 47
places where provisions for mechanical drainage are adopted, and
the area of the land drained off reaches 7,500 ¢lo” (1 cho =
245 acres). The book does not give details as to the pumping
apparatus used for the purpose, but a photograph illustrative oof'
it is shown at page 20. These extensions of drainace and
irrigation have, needless to say, been much facilitated iy the
adjustment of lands above deseribed. .

In the introduction and use of artificial manures great pro-
gress has been made in quite recent years. The Japanese culti-
vator is naturally « careful economist, and from time immemo-
rial has husbanded with serupulous eare such fertilizers as he
found ready to hand.  Twenty years ago, we are told, human ex-
ereta was, as it still is, the great natural manure. Weeds, farm
manure, and ashes of plants were regarded as manures of com-
pzu'atively inferior quality, and among manures purchased were
oil eakes, fish guanoes, and rice bran, but the three latter, we are
told, were little used then. At the present day the prineipal
artificials ave, in order of value consumed, soy bean cukes, super-
phosphate of lime, mixed artificials, rape seed cake, herring
cakes, bone dust, cotton seed cake, and the total average conc-
sumption per annum for the three years 1905—07 amomlcted, for
the whole country, to about 38,000,000 yei or nearly 570 lakhs
of rupees. Superphosphate has attained to remarkable import-
ance as a manure, the phosphate rock being apparently import-
ed and the manufacture of the manure done in the country.

One turns with considerable interest to what is said on the
subject of agricultural implements, expecting to find commen-
surate progress with that eﬁtected in manures. It is rather dis-
appointing to find no details given, but such, however, would
probably be without the scope of the book, which is m’eant to
give a general outline only.  The intensive nature of Japane
agriculture seems to have made the introduction of large a;SS
modern European or American implements impracticablg ]d
the implements used at the present day are stil] mostly of ’“. and
Within recent years, however, it seems that inventors of (1)12“;
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agricultural implements have not been wanting and that over
400 patents have been granted for models which are * (quite
adapted to practical purposes.”  From the Indian point of view
it would have added considerably to the interest of the book
if photographs of indigenous or improved Japanese implements
had been supplied.

A table on page 39 gives the outturns of the principal erops
per “ tan” for the years 1887, 1292, 1897, 1902, 1907, the figures
given for each of the above dates representing the average out-

puts of the five preceding years. With the single exception of

cotton, all the crops showed a marked inerease in output and in
the case of the principal crops this is strikingly exhibited.  Thus
rice has increased by about 237, barley by 367, “naked barley ”
or rye by about 107/, and wheat by about 28 7. If these figures
are reliable, they offer a convincing proof of the success which
has attended the introduction of improved agricultural methods
during the last two decades.

The second part of the book deals with agricultural pro-
ducts. The description of the cultivation of the principal crops
is too short, and might with advantage be expanded if further
editions of the book are contemplated. The accounts given of
the silk and tea industries are somewhat fuller and are accompa-
nied by excellent photographs. In the same part the animal
industry and several small subsidiary industrics engaged in by
the agricultural population are dealt with.

In connection with the animal industries a determined eftort
is being made to improve the breeds of cattle both for beef and
milk purposes, and foreign bulls have recently been largely tm-
ported. No account is given in the book of the indigenous cattle
of the country. In the case of horses we are told that ‘ various
lords in the Feudal times issued regulations regarding horse
affairs with a view to the improvement of breeding. The
result has proved to be perceptible . . . . . . in the case of the
Nambu-horse.” A committee for the investigation of horse
breeding was formed in 1896 as a result of the war with China
and worked under the control of the Department of Agriculture,
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[t established horse breeding depdts and imported stallions.
After the war with Russia in 1904-05 the subject of the supply
of military horses was realized to be so 1mportant that a special
Horse Administration Bureau was formed which is under the
direct control of the Cabinet.

In Japan there is no native hreed ot sheep, but apparently
they were imported (we are not told from where) some forty years
ago, and an Ameriean expert brought over to instruet on sheep
farming. This attempt was unsuceessful, but in recent years theki'
have been acelimatized.  Several breeds of goats exist in Kyushu,
and apparently other breeds have been recently introduced.
Swine and poultry receive attention at the Imperial Stock Breed-
ing Farm at Tokyo, and poultry farning as a subsidiary industry
to agriculture has shown an encouraging development of late
years.

The subsidiary occupations are a great help to a community
of small holders such as the Japanese are, and are undertaken
by such members of the household as can be spared from the
ordinary labours of the farm, or they occupy the time of the farmer
during slack seasons.  The principal are straw and chip braid-
making, straw matting, ropes, bags and sandals, fancy mat-making
weaving, the manufacture of paper and of various articles froni
hamboos and osiers, bee enlture which has been in existence from
very ancient times, and the culture of carp in specially construct-
ed ponds or in the paddy-fields as an adjunct to the cultivation
of the latter crop.

The third part of the book deals with agricultural adminis-
tration, and describes concisely the administrative and exe-
cutive machinery which have effected the progress sketched in
Parts I & IL. It has a chapter on the history of agricultural
development and the bureau of agriculture, another on the organs
of agricultuml investigation, which describes the Imperial Agri-
cultural Experiment Station, Local Agricultural Experiment
Stations, the Sericultural Institute, the Conditioning House
Stock-breeding Farms, ete.  Another chapter deals with agricul:
tural education and gives a succinet account of the agricultural

9
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college of the Imperial University, higher agricultural schools,
ordinary agricultural schools, agricultural institutes and supple-
mentary schools, lectures and peripatetic instruction. .\ further
chapter describes what has been done in the way of formation
of agricultural societies, co-operative societies, staple product
guilds, rice inspection systems, rice depits, the sugar inprove-
ment office, shows and exhibitions, and agricultural banks.

Most of the details connected with administration, educa-
tion, co-operation and credit, andother aspects of ugricultuml
development, have already been presented to  Anglo-Indian
readers in Sir F. A. Nicholson’s note.  The present volume posses-
ses some extra interest in that it gives a short historical account
of that development—an aspect of the matter of supreme inter-
est to us in India, where systematic agricultural work may be
said to have only just begun. The author of the book divides
Japan’s agricultural development up to date into four distinet
periods :—

1. The thirteen years from 1868 to 1880.
2. The ten years from 1881 to 1890.
3. The fifteen years from 1891 to 1905.
4. From the year 1905 to the present.

The first period was that of Japan’s awakening, when Wes-
tern ideas in all departments of life were being feverishly copied.
Agricultural experts were invited from abroad, and new and
improved varieties of crops were introduced and distributed.
The result of this period, which hasa parallel in the agricul-
tural development of practically all countries, and which might
be designated the period of the enthusiastic amateur, ended in
failure. Government interference in these matters was deprecated
by the people themselves, and among even the more intelligent
class the policy of laissez faire in agricultural matters was
advocated. Failure resulted, as it was bound to result, because in
the first place no definite branch of the administration was spe-
cialized to deal with agricultural matters; and secondly, because
the people themselves were poor, ignorant, and lacking
enthusiasm.
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The second period, 1881-1890, was marked by the creation
in 1881 of a Department of Agriculture and Commerce, with »a
special Bureau of Agriculture. Successful development dates
from that year. The new department fostered shows, conducted
ngl'icultuml experiments, appointed cireuit instructors to in-
fluence the masses, and in stock-rearing, sericulture, and other
matters, made a good beginning.  As yet, however, it had not,
to use a phrase much employed in India, “got at” the
people.

It was in the third period that the important problem of
getting at the people, of bringing a nation of poor small holders
into organic connection with the government, was successfully
tackled and solved.  The beginning of the period was marked
by the opening of the Lmperial Parliament, which at once
instituted a hold and progressive poliey in agricultural matters.
In 1893 the Imperial Experiment Station at Tokyo was founded,
followed by the Sericultural Institute. The war with China
gave an added impetus to the work, demonstrating as it did the
necessity for husbanding and utilizing in the most economical
manuer the national resources. Agricultural banks were founded,
experiment stations were more highly subsidized, and laws for
the adjustinent of Tands and for the formation of agricultural
societies, and of co-operative credit societies, were passed in
rapid succession.  The period ended with the Russian war in
1904. Its outstanding features were undoubtedly the introduc-
tion into ngricultuml policy of the two features of co-operation
and eredit.  In 1900 Government issued the rules for the regula-
tion of agricultural societies, realizing, apparently, that any
attempt to get at individual cultivators was not likely to prove
successful.  These societies are of three kinds—prefectoral
societies, county and city agricultural societies, and town and
village societies. County societies consist of the town and
village societies of the county, and prefectoral societies consist
of the county and city socicties in these districts.  When two.
thirds or more of a community voluntarily form a society the
remainder are regarded by the law as joining the association,
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The societies pay their own expenses, hut subsidies are received
from the exchequer and from local and county funds in order
that they may carry on extra works, Their objects are :——To
establish farms or nurseries for-seeds and seedlings, especially of
rice and mulberries : to conduet lectures and demonstration @ the
introduction of new varieties and new methods of cultivation :
the creation of co-operative credit socictics to act as mediators
for joint purchase and sale : to colleet statisties, to encourage
subsidiary industries, exhibitions, sericulture and stock-farming,
and to publish society reports. Their functions in short some-
what correspond to those of the various agricultural socicties
which are a common feature of Kuropean agriculture.  The
success of this movement may be gauged from the fact that the
number of village societies now totals up to nearly twelve
thousand.

In a nation of small holders with small individual capital,
more, however, was required. Accordingly the (,‘u-npemti\'c
Credit movement was started in 1900. It also has met with an
equal measure of success. Credit societies have as their aim © to
supply capital at a low rate of interest to persons under the
middle class, to accelerate mutual profits, and to make ceonomie
and productive developments.” They are of four kinds:—

(@) Credit societies for the advancement of capital and to
facilitate savings.

(b) Sale societies—to effect sales of articles which may or
may not be finished.

(c) Purchase societies—to purchase articles necessary for
productive industry for the members of the society.

(d) Productive societies—to finish articles which have been
partially produced by members, or to furnish members with
articles necessary to their industry. Members of these societies
are exempt from income-tax and can have funds from local
hypothec banks without the deposit of securities. The societies
have now reached the total of 5,500, and have at their command
a capital of 40,000,000 yen or 600 lakhs of rupees. The societies
have further confederated themselves: thus there exists &
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confederate association of credit societies, and one each of sale,
of purchase, and of productive societies.

It is impossible within the scope of this article to enlarge
further on the work done by the Japanese government. The
success achieved undoubtedly rests ou the application of the two
great principles of co-operation and credit. The experience of
Japan proves clearly that scientific research and education, all
important as they are as factors in agricultural improvement,
must go hand-in-hand with co-operation and credit.  The great

X3

problem in India, ws it is in Japan, is to ** get at the cultivator.”
The account given in the book under review has proved
decidedly that co-operation plus credit is the method of doing so.
Research and agricultural ceducation accompany as powerful
auxiliarics Tt augurs well for success in India that the policy
being adopted here is substantially  that adopted with so much
success by Japan.  Whether an equal measure of success will be
achieved remains to be scen. Behind all governmental measures
and policies there must exist the greatest factor of all—national
character—and the progress depieted in the pages of this little
book, achieved concurrently with victory in two great wars—
speaks wonders for the courage, determination, and patriotism of
the Japanese people.  We would gladly weleome a second and
enlarged edition of the book.  Despite its literary defects, which
are quite excusable and easily remediable, it has fulfilled its object
of * acquuinting the foreigner” with what Japan has done.  The
statement of succeess which it records must have caused the
department which has issued 1t a good deal of quite pardonable

pride.



EXOTIC COTTONS IN SIND.

By G. 5. HENDERSON, N p.aA, N.D.D,

Depuity Divector of dgricndture {1 Niod,

I—Eavrrian Corrox.

As it will in all probability be possible to sow Egyptian
cotton in 1912 on the Jamrao Canal, attention is invited to (he
following precautions which, in the opinion of the writer, it ix
necessary to secure— _

(«) Proper cultivation including sowing before Ist week
in April, avoiding “Aedeer” ground, and it possible,
growing in rotation with berseem.

(b) The provision of a system for disposal, ensuring
proper treatment atter marketing seed cotton and
for ginning, grading and selling at current market
prices.

In order that the cultivation shall Le properly supervised, it
would be advisable to appoint two wmubhtyrkars on special duty,
one for the north of the Jamrao and one for the south, to be
under the immediate orders of the Agricultural Department.
They would begin work at the beginning of 1912, Their duties
would consist in seeing that the cotton seed was properly distri-
buted and that suitable land was cultivated. They would
continue on duty till picking time when they would take charge
of one sub-station each for the collection of the cotton.

The cultivation of the plant is by far the simpler part of
the problem. 1t was not long since an area of 6,000 acres was
obtained mainly by the influence of the Colonisation Officer,
Mzr. Chatfield. The disposal of the produce, however, is a more
difficult matter. Formerly two varicties ot cotton were growt,
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Abcesse and Mitafifi. These were collected trom the cultivators
in sub-depots and sent to Mirpurkhas in different lots and sold
by auction. There were always considerable variations in the
quality, cleanness and value of the different lots, but for the
first few years very fair prices were obtained.  The buyers were
of two classes :
() Mill-owners from Ahmedabad and Bombay.
() Exporters from Karachi and Bombay.

The mill-owners, several of whom use imported Kgyptian
cotton, soon stopped coming. They complained that when they
bought Egyptian cotton in Alexandria or Liverpool they got a
certain grade, c.q., *“ Fully Good Fair,” which was uniform and
could be depended on to produce certain ** counts.”  Whereas for
Sind Egyptian, they had to send their agents to Mirpurkhas at
an unhealthy time of the year and not knowing Sindhi language
were at a great disadvantage.  To buy any quantity, they had
to bid for a number of small lots, some dirty, some stained and
some good. These they had much ditficulty in getting ginned as
the local gins which are only suited for short staple cotton had
plenty of work of their own. There does not, therefore, seem
to be the least chance of mill-owners taking the cotton direct
from the cultivators; on the other hand, they would probably
use a considerable quantity 1f an assured supply of baled and
graded cotton was available. A mill-owner is not a cotton
broker and the cotton broker is an essential link between the
cultivator and the user of the cotton. Anun Indian cotton broker
has no knowledge of Egyptian cotton as a commerecial knowledge
of one kind of cotton takes a life-time tu acquire. A sample of
* Fully Good Fair™ Miafifi submitted to a ]cading Bombay
exporter was stated to be a * foreign variety of a bad colour !”

As regards the exporting fivms, they always fought shy of
Mitafifi : and one firm got “its fingers burnt” by sending a
consignment of so-called .1hassi to Liverpool. It had never been
properly cleaned and was full of dirt and pieces of leaves,
Naturally it wasx unsaleable. Tt does not seem probable tha,
Indian export firms wiil take up an_ cntirely new and unproved
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branch while they have as much work as they can possibly do
with existing cottons.

Carefully taken average samples of fhassr and Motafifi have
been forwarded to three leading Alexandria brokers during the
last few years. Their verdicts are very important and are all
unanimous to the effect that the Mitefifi is of a good strong and
useful quality, but that the .1b«ssi would never grade as such in
any market. The Mitafifi has been up to the standard of © Fully
Good Fair,” whick is to say, if properly cleaned, properly ginned
and baled and sent to Liverpool, it would feteh the current price
for “Fully Good Fair” Egyptian brown. It is not to say.
however, that if passed through an *“opencr” badly cleaned or
crushed while ginning in a gin meant tor Indian cottons, it will
reach this grade. There is no sale for Miefifi in Indian: it s
not used and its colour is against it. Tt will, therefore, be
necessary to export it. As for Abassi it is quite uscless to
continue it, as it is not up to export quality : and though it
might be sold in India as a miscellancous cotton, it would
probably not yield as well as ordinary Upland Awmerican in price
and produce. The cultivators on the Jamrao generally hold
what experience has already taught in Egypt, riz., that Mitafifi
is hardier all round than Abassi. However, as .1hussi has always
brought a high price at the auctions, the cultivators have
generally elected to grow it.

Briefly then if the above proposed scheme for superintending
the cultivation were adopted, after harvest the cotton would be
gathered in a few conveniently selected sub-depots.  Only clean
cotton would be accepted and one uniform grade of Mit«(fifi would
be produced. Two alternatives are then possible: (a) that the
British Cotton Growing Association be asked to step in at this
stage and clean, gin, export and sell the cotton, or (b) that Govern-
ment, by means of the existing Agricultural Department, should
buy the crop outright, export and sell it for a few years tosee if local
firms will then take it up. The first is by far the simpler method
and if a good area of, say 10,000 acres 4fifi could be guaranteed,
it would be worth the trouble of the British Cotton (rowing
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Association to send an expericnced agent to take over the cotton
at Mirpurkhas and to clean, gin, bale and export it.  Arrange-
ments could be made to get halt the value paid to the cultivators
on delivery at the sub-depits, and the remainder after selling at
Liverpool.

The writer is very strongly of opinion that it would be much
better to stop the cultivation of Egyptian cotton altogether, it
it is not proposed to provide means for the disposal of the
produce.  Provided  the cultivator gets Rs. 12, or over per
maund of 81 Ibs. tor sced Afifi, 1t will be more profitable in
average years than cultivating Sindhi cotton.  The average yield
under fairish cultivation may be put down at 3 maunds per acre :
under similar conditions the yield of Sindhi cotton might average

7 maunds at Rs. 6 per maund.

I —Asericax  Urrnasp Corrox.

From fairly extensive trials 1t is now certain that a good
class of American cotton can be produced under average circum-
stances in Sind. [t has the tollowing advantages for general
cultivation :

(«¢) Short growing period, shorter thau Sindhi, and thus it
can be sown on inundation canals.  There is consequently a
very large arca on which it can be grown,

(b) It is hardy, but is casily affected by * kalr” and on
lightish land it suffers severely trom white ants.

During the past year, some good yields were obtained, and
in many cases it produced ax much seed cotton as neighbouring
plots of Sindhi.  In other places, however, it suftered from
white ants or “Aalar” The reports tfrom Liverpool brokers
were good both as to quality and ginning percentage. They
stated that it was exactly the stull’ required by Manchester and
that they could take it in any quantity.

The disposal is the difficult point. Local buyers do not
seem to care about dealing init, and n some cases growers last
season mixed it up and sold it as Sindhi.  Very little seed was

distributed to zemindars this season, though many applications
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were recetved tor the above reason. During the present season,
American cotton is growing at the following places :

“Jacobabad,
In Upper Sind where practically no | Shikarpur.
eottun is at present grown. Sukkur.
Ubauro.
( Noushahvo Feros.
Nawabshah.
Halla,
Nara Valley.
In Lower Sind .o 7 Mirpurkhas.
Hyderabad.
Tando Mahomed Khan.
Talhar.

v Phuleli Escape.

This only leaves out Larkana and Karachi districts where
for want of necessary stafl’ it is not under trial.  Provided that
results from the above centres are successful, it will be necessary
to arrange some means ot disposal before any extension of the
cultivation in the districts can be contemplated.

The difficulties pointed out with regard to Fgyptian cotton
apply also, though in a somewhat less degree, to American
cotton. 1f the British Cotton Growing Association can be
persuaded to take up the disposal of Egyptian, they could at the
same time deal with the American cotton crop.  For season 1912,
a considerable area of cotton could be guaranteed, as there is a
large arca to take in Upper and extreme Liower Sind which, at
present, grows practically no cotton at all.

It it is not possible Lo arrange in the way as suggested above
by the writer, the only alternative will be to sell it departmentally.
[t is very necessary to fix some scheme tor disposal, otherwise it
would be much better for the agricultural stafl’ in Sind to devote
its attention to the subject of the local Sindhi cotton and to
leave the cxotic cottons alone.

SOKFT ROT OF GINGER IN THE RANGPUR
DISTRICT, EASTERN BENGAL.

By WILLIAM McRALE, ma, iisc,

Swpariwmerary Mycologist.

Soil.—For the suceesstul cultivation of ginger, light, sandy
loam or loam that is well drvained 15 necessary.  On clay the crop
does not thrive because of the greater amount of water retained
in and on the soil. The rhizome does not form well, and the
chances of it becoming diseased are greater in places that suffer
front damp or where water is stagnant.  Ground that has
remained fallow for three or more years, having usually become
over-run by thatching grass is in this district generally chosen
as the site for a ginger crop : and the field, after bearing a single
erop, is not again planted with ginger for a period ranging from
three to ten years, though five vyears is a common time.  This
long interval 1s said to be necessary partly because the erop s
an exhausting one on the food-content of the soil and partly
because 1t is 30 lable to discase when planted more ofteu.

2 Culteration.--As good drainage 1s one of the most
important cousiderations for the successtul eultivation of a ginger
crop, great carc is taken to prepare the soil and ensure that
water does not stagnate. The Tand is spaded, ploughed, cross-
ploughed and hangered till it is brought to a fine tilth, so that
the roots nay casily ramify in the soil and so better procure the
plant-food available.  Then the fticld ix divided into  parallel
beds seven feet wide, separated by chaunels oue and a half or
two fect wide and cighteen inches deep. Besides these, in well-
cultivated ficlds there is a drain about two fect deep all round
the tield, tor the purpose of carrying oft the water from the
parallel dratns, which communicate with it.  The ginger * sced "
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is planted across these parallel beds in rows about one and «w half

teet apart. A light plough is drawn by haud to make a shallow
furrow two or three inches deep and in it the seed is planted,
each piece about four to cight inches apart. The crth is then
closed evenly over the furrow.  In a month or six weeks the
plants have sprouted and. when they have grown about =i
inches high, one earthing is made.  The fickl is kept thoroughly
clean of weeds and one, or at most two more earthings may be
required, so that finally the ginger lines are converted into
ridges and the places between the rows of plnts become furrows,
which lead drainage water into the parallel dreains. Tu this way
a perfect drainage is assured in the field.  Nothing more is
required till the time of harvest except to keep the ticld elear
of weeds.

5. Curing.—The erop is generally harvested from January
to the end of February. If, however, the price of ginger is high,
the cultivator will take up his crop any time after October.
When dug up the maturc rhizomes are cured.  After being
washed and having the small roots picked oftf they have the outer
corky rind scraped or removed and are laid out on mats in the
sun to dry.  They are turned once or twice cach day for about a
week, when the ginger is quite dry.

4. Arvea wiwler ginger e Beowgpre. —The area under ginger
in Rangpur district is not defimtely known.  In the forecast for
rabi crops trom Nelphamari, the largest ginger-growing sub-
division in the district, 1,000 acres are put down under raf
non-food crops, the arca of individual crops not being specified.
Fully two-thirds of this area may be taken as under ginger : so
the area in Nelphamari is about 700 acres.  For the other three
sub-divisions 800 acres is a fair estimate. Thus the arca under
ginger in Rangpur district is about 1,500 acres.

5. Jaindhara disewse.—The ginger seed is planted out 1
March and by the middle of August or September, the plants
are about 11 feet high. Then a disease, locally known as Jain-
dhara, begins to manifest signs of its having attacked the plants.
(Vide frontispiece.) Year hy year this diseasc attacks the erop and
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has done so for several years. .\ few of the voung leaves become
yellow and begiu to die in the month of July, and by the middle
of August the disease is spreading vapidly.  The expert cultivator
easily recognises the disease and knowing by experience that it is
infectious removes from the fields as soon as possible the yellow
leaved plants which have become rotten.  The removed plants
are thrown into an out-of-the-way corner and left to decay.
This process of removal goes on till the end of September, when
it is discontinued, and the diseased are allowed to grow with the
healthy plants till well on in November, when they are partially
mature.  They are then dug up and sold offt in the market at
whatever price they will fetch. The healthy plants vemain in
the fielkl and are harvested later, up to January, or February.
Partinlly diseased rhizomes heing  discoloured, soft and watery,
do not cure well and the outturn when cured is small, while badly
diseased ones are useless,

6. Actire period. —Tt may be noted that the disease appears
with the advent of” the rains and becomes epidenic only when the
ains have fairly well set in and the ground is wet. In damp
fields where the sotl is stitt and retains water the attack is always
more severe, while on sandy loam the disease does not usually
reach an epideniic stage.  When the rainy season is about at a
close, the removal of diseased plants ceases and any later attacked
plants are allowed to remain in the ground to do what they can
before being tinally taken up and sold as inferior-quality ginger.
The cultivator has learned by experience that, after the rainy
season is over, there is little fear of the disease spreading mucl'x/.

7. Damege.
distriet, and it would be difticult to find any considerable acreage
where it is not present. Even taking a low estimate the loss

The disease is widespread throughout the

runs into a good many thousand rupees. Near Surat in 1904 in
one village alone, visited by Dr. Butler, the loss was estimated
at 10,000 rupees. The damage is always more marked in damp
soil where there may be a yearly loss of 10 to 15 per cent. of the
crop, while in dry soil the disease appears only in patches and

the loss may be 5 or 6 per cent. If, however, in a et year the
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diseased plants are not removed as soon as observed and the erop
is allowed to grow with little care, the whole erop in a damp field
may be all but lost.  In a three-acre field near Kanail Khata, in
the Nelphamari subdivision, the ginger grew on a site that had
not borne ginger for many years.  The soil was a sandy loam and
the plants had been kept free of weeds.  About twenty per cent.
of the plants showed signs of disease.  Here the dying plants
had heen pulled up by the collar and thrown down in the
farrows but no attempt had been made to remove infected rhi-
zomes. The cultivator was trying to check the disease but had not
gone far enough.  About a mile away another ficld which had
heen uncultivated for, it was said, fifteen years had about 80 per
cent. of the plants diseased at the end of September.  The soil
was not well enltivated and was badly drained, and the cultivator
had done nothing to try to stop the disease. Healthy and
diseased plants were growing side by side, the latter gradually
infecting their neighbours. This apathetic attitude with regand
to the disease is not, however, general. Cultivators know the
disease quite well and try to overcome it by planting good seed
only and by removing the visible parts of the decayed plants, but
not knowing the cause of the disease nor its method of spreading,
their precautions are not thorough enough.  They do not dig up
and remove the diseased rhizomes as soon as they are aftected
nor do they realise the necessity of destroying the affected parts.
It is a too common practice, when harvesting the crop, to leave
diseased rhizomes in the ground as not being worth lifting.
Single plants or whole patches are often left. They slowly decay
and keep the fungus causing the disease alive for a long time.
Thus it has come to be the usual and necessary course not to
grow a ginger crop in the same field till after the lapse of several
years,

8.  Rangpur Laperiments.—No ginger crop is grown in the
immediate neighbourhood of the town of Rangpur, but on the Kx-
perimental Farm under the management first of the Agricultural
Department and then of the Agricultural Association of Rangpur,
experiments in ginger have been made annually since 1905-06.
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Small plots of ginger from the four localities, Jamaica, Cochin,
Calicut, and Bengal, have been grown. All the plots were attacked
by disease and rather severely in [907. *“As a preventive
against the disease precautions were taken when harvesting the
crop to remove all the rhizomes from the soil and those which
showed any signs of disease were destroyed.  The new crop was
planted as far away from the site of the old crop as possible, and
as far as could be ascertained by the eye, only healthy seed was
used for planting.”™  In August 1908 only a few of the plants
manifested signs of disease.  All the four varieties had the
disease and it mcreased slightly as the season advanced. The
weather had been rather unfavourable to the development of the
disease, as it remained dry up to the beginning of this month.
The plants were slightly below the normal height of an ordinary
season. In the previous year at this time the disease had
attacked a large proportion of plants.  Jamaica ginger imported
and grown in the previous year almost suceumbed, scarcely
yielding more than enough for seed for this year.  When planting
for the 1909 crop similar precautions were taken and the seed
was chosen most carefully.  In October towards the end of the
rains not a single diseased plant was found, though a sufticiently
large number of plants were dug up and dissected to make Sul‘(".
An insect pest, however, was doing a good deal of damage to the
shoots. It was the larva of a Drosophelid fly which lives on
coarse grasses. It probably came from a piece of jungle close
by, where part of the refuse of the town was being conserved,

9.  Symptoms of isecase.—The first outward indieation of
the disease in the growing crop is a general but slight paleness
of the leaves of a shoot, then the tips of the leaves turn vellow,
and this yellowing gradually spreads along the leaf towards the
leaf-sheath, often more rapidly along the margins. Then the leaf-
tissue dies and becomes scarious from the tip, the dead area ora-
dually extending towardﬁ the leaf-sheath following in the \:ake
of the yellow discolouration. The leaves droop and hang down

* Annual Report of the Agricultural Stations in Eastern Bengal and Ass:

am for the y
ending 80th June 1908, page 30, 1€ year
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along the stem, till finally the whole shoot becomes dry and
withered. Meantime the collar, that part of the aiérial stem
between the place where it arises from the rhizome and where it
emerges from the ground, becomes of a pale, translucent brown
colour and, by the time the leaves are well vellowed, it is very
watery and soft so that the whole shoot can easily be lifted off.
breaking away at this point, though not talling over spontaneous-
ly. This soft rot also extends beyond the collar into the rhi-

zome. The votting is accelerated by the combined action of

other fangi and of small eclworms and the larvie of flies which
act as secondary agents.  Both the discolouration and  softening
extend to the whole rhizome which gradually  rots and disinte-
grates forming a loose watery mass of putrifying tissue cuclosed
by the tough rind. The vascular strands lie isolated inside.
The roots attached to the affected parts also present the same
symptoms. (Plate XXIII.)

10.  In 1902 Dr. Butler, Imperial Mycologist, observed a
disease of ginger plants near Surat in the Bombay Presidency *
identical with this one in Rangpur, and it has also been reported
from Nadiad. He found Pythinne gracile commonly in the
diseased portions of the rhizomes and lower parts of the leaf
sheaths, and this was the only fungus found in the interior of the
stem in the early stages of disease. It was in most cases but not
always associated with eelworms. This fungus was also invari
ably present in the ginger plants in Rangpur.  Here, too, eel-
worms were often present even in slightly discased parts but
several examples were found with the fungus alone present, and
it is believed to be the cause of the rot. Slabs cut out with a
red-hot knife from the interior of stems that were only slightly
diseased and grown under aseptic conditions gave pure cultures of
Pythvum gracile only.  On dissecting many plants, examples were
found that pointed clearly to the infection having come from
the planted sets and this seems to be the method chietly res
ponsible for the introduction of the disease into the growing

* Memoirs of the Department of Agriculture in India, Vol. 1,1906. Pages 16, 68, 70,
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crop. Several caxes were found where only a very small part
of the current yvear's rhizome was  diseased.  Young buds still
underground or just above ground were found to be diseased, the
infected portion being isolated and extending inwards only a very
short way. A\ conneetion was also traced between an affected
shoot and an adjacent bud below ground that had been destroyed
by disease.  Under the microseope the hyphwe of the fungus were
seen ramifying in the cells of the discoloured portion, and their
tips extended into the living cells of perfectly healthy tissue.
There is then little doubt but that this fungus is parasitic. The
planted sets from which these affected buds spring were quite
free from discase.  'They were not discoloured nor were hyph
seen in scction either in the weck connecting the old and new
rhizomes or in the old rhizomes.

11. To make certain that the fungus Pythium gracile is the
cause of the disease it is necessary to produce the disease in
healthy plants after inoculation with a pure culture of the fungus.
Such infections have not yet been carried out successfully.  For
this reason we cannot be certain that Pythium gracile is the
cause of the discase. Still with the experience on the Rangpur
farm, we are ina position to make the following recommenda-
tions to check the discase :—

1. On harvesting the crop all the rhizomes should be removed
from the ground. Diseased ones ought never to be left on the
ground. They should be collected with as many of the roots
attached as possible and burned or buried deeply in a place where
ginger will not be grown. The shoots of diseased plants should
also be gathered and burned.

2. Ginger should not be grown on the sameland for at least
three years. As there is plenty of available land, in Rangpur
District at least, this should not be a difficulty.

3. The sced should be got from a place that is free from dis-
ease. Great care should be taken to ensure that the seed is
healthy. Yet it is not always possible to recognise by the naked
eye alone the early stages of disease in a rhizome. If any of the
buds are bad the whole piece should be suspected and discarded.

10
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4. Whenever diseasc occurs in a ficld, the afleeted plants
should be dug out whole with the larger roots attached and
should be destroyed by fire. Tt is not enough to pull the shoot
off by the collar.  The rhizome must be got out too. By break-
ing the shoots off at the collar or by detaching the larger roots
an opening is given for liberating the infection into the soil.
Infected plants should never be thrown down in the field to rot
but removed to the edee of the field and burned.

5. Water should never be allowed to lic or stagnate in a gin-
ger field. Air and water should e able to move freely in the
upper layers of soil, surrounding the tubers. Fortunately, as
mentioned above, cultivation and drainage is well attended to,
as a rule.

6. Till the disease has been further investigated, these pre-
cautionary measures will suftice to keep it in check.  They have
acted very well at Rangpur Farm, where in two scasons the
amount of disease was materially reduced.

TWO INSEKCT PESTS OF THE UNITED PROVINCES.

By T. BAINBRIGGE FLEICHER, wx, vres, rzs,

Oy, Imperial  Eutomolog it

Tue very idea of such a subject as Economic Entomology
is still such a novelty in the eyes of the Indian agricultural
classes that little general progress has heen made in the adoption
of preventive measures against inscet pests as part of the
ordinary routine of agricultural operations.  The life-history of
even the commonest and most destructive insect Is generally
a closed book to the very class of men most vitally aflected by
their want of knowledge.  The fact that & moth lays eggs may be
known as the result of more or less idle observation, but that
the moth and the cggs may have any relation to the caterpillars
which presently swarm everywhere and devour the crops is,
genem]]y speaking, a matter undveamt of in the cultivators’
system of philosophy. Tt is necessary, then, to start from the
very beginning, to point out the damage wrought by insect pests
and to devise simple methods of minimizing the damage done by
them. It is very important to bear in mind that the remedies
adopted, to be suitable to Indian conditions, must be simple and
cheap : they must harmonize with the conditions of the local
agricultural practices and must not involve the use of any expen-
sive apparatus or insecticides.  Giranted that these conditions
are fulfilled, it still remains to get the cultivator to apply the
remedies for bis own benefit, but, gencrally speaking, he is
shrewd enough to make use of them once he is convineed of their
utility. Occasionally some difticulty is experienced on acecount of
a real reluctance to take life even in the case of insects avowedly
destructive, but a certain measure of vis inertice, coupled with a
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natural suspicion of anything new, is commonly the greatest
difficulty in the general adoption of’ more scientitic methods.

There is little that is new in the following paper, which was
prepared for and read at the Agricultural Conference at Allaha-
bad in January of this year. Tt deals with only two pests,
neither of which is confined to the United Provinees ; on the
contrary, both are distributed over nearly the whole of India,
and the first (the Cane Grasshopper) does immense damage to
rice crops in some districts.  The main point dealt with is the
necessity for co-operation and an appeal for this is addressed
chiefly to those members of the landed elasses who read these
lines. We are willing and cager to help the agricultural elasses
throughout India to obtain the full benefit of their labours o the
difficulty is the diffusion of knowledge owing to the scanty
number of workers and the tmmense areas to he dealt with.
What can be done with the present staff’ is being  done, but still
more can be accomplished if the larger land-holding classes will
help in spreading a knowledge of the life-histories of insect pests
and of simple preventive measures to be used against them.

The subject of the following paper is that of some insect
pests of crops and the best methods of dealing with them.
The agriculturist’s ideal has been defined as the making of two
blades of grass grow wherc one grew before.  This may be the
height of his ambition, but actually his end is to obtain a larger
produce, crop, profit-—call it what you will —from the gl'uund.
The aim of the entomologist is to help the agriculturist by see-
ing that he gets this inerease and that his profit is not destroyed
by undue tolls levied by destructive insects on the erops before
or after harvesting.

Every plant that grows is attacked Ly some inscets, often
by many, and it usually happens that the insects found on any
particular wild plant are especially attached to that plant and will
not eat any other. This fact is very important in considering
the increase of such an insect, because of the difficulty of its
finding a sufficient quantity of its favourite plant in one place.
In the case of crops, this restriction is removed, so that an insect
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which feeds on a cultivated plant, such as sugar-cane or potato,
finds abundance of its special food and in the absence of efficient
checks is able to multiply until it seriously affects the yield of the
crop, when we begin to speak of it as a pest and look around for
the best means of combating its attack,

Now, the first point to he considered in - dealing  with
remedies for a pest of this sort is the necessity for a knowledge
of its life-history. TU we know exactly when and where the eggs
are laid, when they hateh, when the perfect insects emerge and,
generally speaking, it we know exactly what the inscet is doing
at any particular time in any particular place, we then have the
information which will probably enable us to put our finger on
the weakest place in that inseet's economy.  This is the work of
the eutomologist, who makes 1t his business to recognise the
insect, to know which insects are the most destructive and what
are the best micthods to use against them.

Thne Cave avn Rick (GRASSHOPPER.

The first mscet pest which T shall deal with is the sugar-cane
grasshopper, whose life-history is as follows :—

The cggs are laid as the land dries up after the rains, ie.,
at the beginning ot the cold weather, and vemain dormant in the
soil until the beginning of the next year's rains.  As soon as the
rains commence and moisten the soil about the end of June, the
egas hatch out and the young hoppers make their way up through
the soft carth.

The young hoppers on emerging from the egg are about a
quarter of an inch long and of a greenish yellow colour. At
first they feed on any tender vegetation which they find close at
hand, especially small millets such as s« (Panicum frumenta-
ceum), mecndme (Bleusine coracana), kodon (Paspalum serobicula.
tum), and kangi (Setarvia italiea) gradually working their way
along the ground away from the place where they hatched oyt
until they come across a ficld of young cane, or some similar sjtya-
tion with an abundance of food to their taste. Here they gather
commence to feed and grow, although owing to their smal] Size,
the amount of damage which they do at this first stage is not so,
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very great. It is not usually till the second or thivd stage  that
they are able to eat canc or that they do so. 1 would cmphasise
this, as they do not enter cane il the  third instar usually.
After about ten days they shed their skins and increase in size to
about half-an-inch in length, and again shed their skins four
more times at intervals of about ten davs when they beeome
fully-grown. Their growth may he shown thus:

Stage | Longth tinches),

1 (newly hatehed) . |

2 1 I
3 ! :
4 1
H .. . i
6 (winged stage) . Iy

there being an interval of about ten days before the commence:
ment of each succeeding stage,  Ax the hoppers grow larger they
require a larger quantity of vecetation to nourish them and the
damage which they do conscequently becomes greater. Tt must be
noted that it is only in the final stage that the grasshoppers have
wings, and it is in this last stage only that they are able to fly and
to lay eggs and in this stage also they live longest (excluding the
egg stage when they do noactive damage) and do most harm.  In
this winged stage the grasshoppers are all alike in colour and
appearance, but before they obtain wings they may be green, or
yellow, or brown, althcugh their usual colour is yellowish green.
This is not the place to enter into a minute deseription of the
insect in all its stages.  Youare probably all only too familiar with
it, but specimens and colovred figures exhibited will show what it
is like to any one who is not acquainted with its appearance.
The hoppers, after they have begun to grow a little, are
very voracious and eat up all the leaf” of a field in a short time,
every part of the leaf except the midrib being devoured. By
the time they are full-grown the great majority of them ave to be
found in the Ukh (sugar-cane) fields, this fact heing probably due
partly to their finding in these fields a large mass of \'cgetatioﬂ
suited to their taste and affording at the same time a certain
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amount of protection against inscet-cating birds, and partly to the
fact that by this tim> most of the Lharif erops have been harvest-
ed. They arc only active in the day-time, apparently feed-
ing at intervals throughout the day, but chictly in the morning.
By night they are sluggish and inactive and do not seem to  feed.

About the end of the raius the gl';l.\'sll()l)pcl‘s l)zlil', lny their
eggs and die, but the period of adult life may be protracted until
quite late i the vear, AU Azamgarh in 1903, egg-laying took
place as carly as the end of August, whilst at Pusa all the grass-
hoppers are usually dead by the middle of November, although
during 1910 many were still alive 1 the middle of December,
As a rule, however, cgg-laying takes place in September or
October. The coos are not laid at random, but, on the contrary,

smale exercises oreat care in choosine a suitable localit

10 1¢ - e} ’
carefully examining the ground and, if no suitable place is found,
taking long jumps in search of another likely spot.  Having
finally satisfied herselt of the eligibility of the site selected, the
female raiscs herself on her legs and bends down her abdomen
until its tip touches the ground and proceeds to bore a hole
which goes straight down for about two inches into the soil.
As soon as the hole is ready the female lays her eggs at the
bottom of it, the eges being Taid in packets about. 4 inch in
length and containing some 20—30 cggs. When first laid the
egg-mass 1s covered with a gummy coating which is quite soft but
o . .
soon hardens to form a protective covering to the eggs.  About
four lots of cggs are usually laid by each female, which then dies
almost immediately afterwards.  The hole in which the egg-mass
has been laid is sometimes filled up with cavth by the grasshopper,
sometimes left open; in any casce, it is impracticable to find the
egg-masses by mere inspection of the ground without actually

[=4
digging 1t up- -

Looking at the life-history of the grasshopper, we see that
it divides up into two distinet periods, which are, roughly speak-
ing :— e
(1) Mid-June to Mid-October when the gmsshoppers are

actiyely employed in eating the crops.
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(2) Mid-October to Mid-June when the eggs arve lying
dormant in the soil and no actual damage is being done,

During the first period, i.r., during the rains, we can fight
the grasshopper by dragging bags over the young crops and
then killing the insects caught in this way. This method, however,
is not within the reach of the small cultivator, simply because he
is quite unable to mcet the extra expense of even so simple a
contrivance as a bag. There is, however, one method which he
may adopt at this time of the year for what it is worth, and that
is the encouragement of insecet-cating birds by the crection of a
few suitable resting places for them amongst the crops.  In the
Agricultural Court of this Exhibition is shown a collection of
some of the commonest of the birds of Tndia, and every one of
these birds has been assessed at a certain value based solely on a
careful consideration of the question as to whether or not it is of
benefit to the cultivator. An inspection of these birds and of the
specimens of insects (also exhibited) will show which birds are
actually useful and therefore to be encouraged and even the most
poverty-stricken cultivator can at least try to attract the birds
to help him by putting up branches and so giving them perches
to rest on.

But it is during the cold weather and in the hot weather
before the rains begin that the grasshopper is most open to
attack. During the whole of this period of seven or eight
months the eggs are lying in the soil, only a couple of inches
below the surface, unable to move, helpless and positively inviting
us to assume the offensive and prevent their hatching and doing
us any damage. The measures to be taken are quite simple and
merely consist in ploughing up the soil about March and so
exposing the egg-masses to the light and Leat of the sun. The
best thing to do is to plough up the land in those tracts where 1t
can be ploughed with an iron plough immediately after the crop
has been harvested in March and to plough it over again three
weeks afterwards. If an iron plough cannot be used, a country
plough will be better than nothing, but it must be borne in mind
that the end to be accomplished is the thorough turning up of
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the soil and the consequent exposure of the egg-masses to the
sun.  The old vkl voots must be dug up and burnt before the
ploughing takes place. A large number of the egg-masses will
be found under and amongst the roots and they will thus be
exposed and killed and the burning of the roots and stubble will
help to prevent the increase of other injurious insects which
live there. There is one point about these egg-masses which
deserves mention and it is this: it has been noticed that the
grasshoppers attack one crop of cane or rice in a village after
another and that they Tay most of their eggs in the fields which
they attack last. By noting the ficlds in which there were
most grasshoppers about September and by making a few  tria
diggings in these fields in the winter, the fields which contain the
majority of eggs can probably be ascertained and these fields
especially dealt with by ploughing in March.  The eggs are pro-
bably laid in whatever ficlds the grasshoppers are feeding in at
the egg-laying period (about September), but in the case of
crops of s, mendua, ete., the egg-masses are probably
destroyed to a large extent by the disturbance of the soil
consequent on the cultivation which follows in the succeeding
rabi. The cane perd, however, is usually allowed to lie over
and the eggs in these fields are consequently not disturbed
until they hateh out.  Once again therefore I would urge the
importance of rooting up the old wk/ stumps and of thorough-
ly ploughing up the pere immediately the cane has been
Larvested.

Other methods of less importance which are worth carrying
out are the constant grazing of cattle especially on fallow lands
in the vicinity of cane ficlds, and clean cultivation around the
crops themselves (on ficld embankments, ete.).

The damage done by the grasshopper may also be lessened
by growing Bocakha ki as far as possible. This variety is
comparatively a much harder food, less attractive to the grass-
hopper than the nutigo varicty and grows up quicker. Tt is not,
however, in favour with cultivatorsas the yield of sugar 1s consi-
dered to be less.
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Finally, in considering the damage done by this pest and the
best means of lessening it, there is one point that must be
insisted upon, and that is co-operation. 1t is most important
that a cultivator should have sufficient knowledge, sutticient fore-
thought, and sufficient energy to do all that lies in his power to
protect his own crops by destroying the eggs before they hatch
and by using every endeavour to destroy and harry the hoppers
after they have emerged from the egg, but this is not enough ;
he should use every endeavour to induce his neighbours to do the
same ; otherwise, the eggs will hatch out in their fields and after
destroying their crops, will invade his.  If all the cultivators will
agree to join in and work together, a great deal can be done and
all their crops will benefit; but if only a few fields are left
untreated, the grasshoppers will hatch out there and sprcad out
thence to infest the surrounding areas.

Tar Poraro Morn.

[he other insect pest to which I want to draw attention is
the potato moth and the best means of storing seed-potatoes.

The potato moth, although well-known in America, Europe
and Australia seems to be a fairly recent arrival in India. It has
been suggested that it was first imported in seed-potatoes received
from Italy, and this is possibly true ; the fact, however, remains
that the moth has now obtained a firm footing in India and is
steadily spreading into every district where potatoes are grown.
In some cases we can say definitely that the moth has now
invaded localities which were free of infection a few years ago.
Much of this infection of new areas is undoubtedly caused direct-
ly by the importation of infected potatoes from one district to
another, and with the present large consumption of potatoes for
food it is practically impossible to prevent the spread of the
moth in this way.

The m(;bh itself is a very small greyish-brown insect, which
can be seen flying about the potato-fields or sitting on the stored
potatoes. The caterpillar can feed on the leaves or shoots of the
growing potato-plaut or inside the potato itself. It is when it is
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feeding in the potato that it does most damage and is most liable
to be carried into fresh districts. A whole life-cycele of the pest,
from egg to moth, may take ax short a period as four orv five
weeks, and as ecach femade moth may lay upwards of 100 egys,
the increase may be very rapid.  Assuming each female to lay
only half this number of cags, then if the whole progeny of a single
female survived, they would tetal very nearly twenty millions
(two hundred lakhs) in the fifth gencration, that is to say, after
five or at the most six months.  In actual practice, ot course,
the moths do notinerease at this rate, but it will readily be seen
that their rate of 1nercase may be extremely rapid under favour-
able circumstances, <o that a very small quantity of diseased
potatoes introdaced into @ new locality will quickly infeet the
whole arca.  The pest hoing one that has been itroduced into
India, the conditions for its vapid inerease are unfortunately only
too favourable, as none of its natural cnemies in the shape of
parasites appear Lo have been introduced with it, so that the only
real check on its increase is the quantity of food which is available.
So far as we are aware at present the  caterpillar feeds only on
potato in India, although in other eountries it has been found to
feed on various species of Solcavnn and also on the tomato
(Lycopersicuin esculentnn) and on the tobaeeo plant,

We cannot in practice prevent the eaterpillar from feeding
on the growing potato-plant: spraying would be useless, as the
caterpillar is a miner inside the leaves and shoots. In these
prOVillceSy potato is grown m the cold weather when the pest
is compm-ativcly inactive so that damage to the growing plant
is not important. But we ean prevent it from mining our
seed-potatoes which are being kept to sow for the next harvest.
Experiments made at Pusa and carried out on a practical scale
in the Central Provinces have shown that it is possible to
keep potatoes free f’n‘vm the mot‘h during the period between
April, when the spring crop ripens, and September-October
when the autwmn crop is sown. Full details of these experi-

ments will be found in the Agricultural Journal of India for

January 1910.
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Briefly speaking, the method aims firstly at killing any egys
which may have been laid on the potatoes; and secondly, at
protecting the potatoes from any further attack by the moths.
The polatoes are steeped for five minutes iu a solution of Crude
Oil Emulsion prepared by simply adding oue pint (one and
a quarter pounds) of Crude Oil Emulsion to four aallons (one
kerosene oil tin full) of water and stirring the mixture with
a stick. After steeping in this, the potatoes are taken out,
dried, and stored under sand which must be quite dry but not
hot. The oily mixture kills any eggs which may be on the
potatoes and the covering of sand effectually prevents the moths
from laying their eggs on them again. The potatoes must be
examined about once every month whilst they are so stored and
any which may have rotted, picked out and destroyed. The
actual loss of seed-potatoes during the monsoon after treatment
in this way is usually about one-third to one-half of the original
weight. But it is to be noted that, before the potato moth
was known at all in India, the loss of seed-potatoes during
the monsoon was geuerally reckoned at about one-third, due to
attacks of fungi, ete., during the damp weather, and to loss of
weight by simple drying.

The method of treatment with Crude Oil Emulsion was
devised especially for the treatment of potatoes reserved for
seed for the next crop, and objection has been raised that the
use of the crude oil lwparts a disagreeable taste to potatoes
intended for eating purposes. If this is found to be so, the use
of the oil may be omitted, but only in the case of potatoes not
intended for seed. When the potatoes are dug, the tubers are,
or should be, free from the moth which up to then has been
feeding on the parts of the plant above ground, and if the tubers
are dug in dry weather (which is the case of those taken up in
April and May) and immediately stored under dry sand, they
should remain free from the moth.

As soon as the crop is dug, the tops of the plants should be
collected and carefully Durnt to destroy any moths which may
be in them and great care must be taken, when rejecting diseased
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and rotten potatoes from the store, that all such are carefully a‘nd
thoroughly destroyed. If the potatoes in store are covered with
sand 80 trl.mt the moths cannot get at them to lay eggs, and all
other food in the shape of haulms and rejected potatoes is carefully
destroyed, there 1s some hope that the pest may be starved out,
or at least kept within reasonable bounds. The difficulty has
been to find a method of storing which will prevent the moth
getting at the tubers : if the tuvers are kept in a closed box for
instance they rot and only after trying 40 different ways it was
found that storage in dry clean sand prevents the moth laying
eggs and at the same time does not inducs rot. °

But, 'just as in the case of the cane grasshopper, one of
the most important things is co-operation. If everyone works
tqgether, protects his erop from attack in the manner outlined
above, and keeps his potato fields and his potato-store clean and
free from stalks or rejected potatoes where the moth may be able
to go on breeding. it may be possible to do a good deal against this
pest and to keep it more or less under control, but a single neglected
field or dirty store-house may prove a centre of infection or
re-infection for the rest of the village or the surrounding
neighbourhood. °

The potato moth is not known in all districts, it has probably
quite recently entered Lucknow with seed from Patna.

We would urge most strongly the very great importance of
not getting seed-potatoes from any infected area: the whole of
Bombay, the Central Provinces and Bengal is infected ; a great
part of the United Provinces is apparently not, and the pest does
not seem to have reached the hills, so that uninfected seed-
potatoes can be obtained.

We have discussed here only two pests, one indigenous to
the province, one quite lately spread. 1In so far as the staple
crops are concerned, there are probably no other pests latel
introduced whose spread can be stopped, but there are plenty
which are indigenous and which cause loss. There is not tim)(:,
now to discuss these; they are known by experience to al]
cultivators and we hope to be able to help to check them ; but
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there is no reason why cultivators should not themselves take an
interest in them and find methods of checking them ; it is quite
certain that they cannot in this country apply expensive and
difficult methods such as spraying to all crops or to most of them,
nor can any one devise a medicine or poison that will keep insects
off or kill them. What they do must be simple and cheap ; it
must be based upon a knowledge of the inseet and its habits, and
of the local agricultural practice. In these provinces there is a
high standard of agriculture, but while great attention is paid to
cattle, to seed and to ploughs, none is paid to iusect pests. Tt
is quite easy for cultivators to understand how their inseet pests
live, and if they knew that, they would be far hetter able to devise
remedies for them than we can. They probably think this is
a very difficult matter, and that only by deep study can they know
how insects live and breed ; but T assure them that it ix a simple
matter to understand once it has been studied @ we do not expect
them to study it ; we do that; but just as we have explained
quite simply above how two of their pests live so they can know
quite simply about others. We would urge them to take an
interest in this subject, and we have tried and are trying to
spread knowledge of insect pests and their habits. In the lixhibi-
tion are shown the chief pests of the province ; hooks, leatlets and
articles have been and are being published, cultivators can get
full information about pests: if we cannot in all cases give them
direct remedies it 1s because we cannot from a distance under-
stand the agricultural conditions of all districts and this is as
important as knowing how the pestslive and breed. There are
probably very few cultivators who know even that a moth lays
eggs, which become caterpillars, which then enter a resting stage
before they come out as moths. If all agricultural people knew
even that, we should be a very long way towards getting an
interest taken in pests and in methods of checking them. If they
want to get help in checking their pests, the borer in the jucrt
(Andropogon Sorghim) and cane, the boll-worm in the cotton, the
aphis (tela) in the mustard, the leaf hoppers in the mango blossom,
the white bug on the mango shoots, ete., they must realise that it
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is essential that they and all agricultural people should know
something of them and their habits, and landowners as the
leaders of the community should stimulate this and give us, who
are trying to help, the assistance and co-operation that are
absolutely essential,



CAMBODIA COTTON IN INDIA.

By P. VENKAYYA,

Superintendent of Furns, Munagale Estate, Jalalpet,
(Reproduced from the Indian Textile Journal” of 10th June 1910.)

Tue Honourable Sir V. D. Thackersey, as President of the
second Industrial Conference at Calcutta, remarked : that ¢ the
reason why the Indian millowners have to restrict themselves
for the production of coarser sorts of cloth is the quality of cotton
grown in the country at present. So long as cotton of superior
staple is not produced here, it is hopeless to expect the manu-
facturer to improve the quality of his cloth. . . . . . . If
the country gives the Indian manufacturer a superior staple
cotton, there can hardly be a doubt that he will be able to supply
the needs of the people from his looms. . . . Then will be
the time for the full realisation of the swadesh: ideal in respect
of our clothing. Until then for superior varieties of cloth we
must depend on the foreign preducer.”

It is to solve this problem of “finding out” a long-stapled
cotton which may be universally grown in place of the inferior
varieties of short-stapled cottons which are now raised all over
the country that an experimental cotton farm was started by the
zemindar of Munagala in Kistna District (Madras), which is
working for the last two years. About eleven varieties of cottons
have been tried, six of them being among the most important
cottons of the world. They are the famous Sea-Island cotton of
the United States which stands to-day unequalled on the cotton
market, the Egyptian cotton which is supposed to have been
originally the same as the Sea-Island but altered by cultivation
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and elimatic conditions in Egypt, the © Caravoniea ™ cotton invent-
ed by Dr. Thomatis of Queensland in Australia who produced it
by crossing the Sea-Island and Pernambuco cottons, the « Spence
tree cotton " about whose excellence many columns appeared in
the journals of Western and Northern India, the * kidney cotton”
which is specially valued for its rough stapled lint, and the
« Cambodia ™ cotton, a native of the Indo-Chinese Peninsula,
which is a hardy and long-stapled annual, yielding lint of a
superior white colour. Out of these, the Sea-Island and Cara-
vonica cottons being plants which require the influence of the
sea to a great extent did not give any satistactory results. The
Egyptian cotton which requires a very high standard of cultiva-
tion and copious irrigation, both of which are a little above the
means of the ordinary cultivator of this Presidency, did not also
take kindly to our farm soils. The ‘kidney cotton” became
very herbaceous and yielded little in the first year, whereas the
Cambodia cotton gave very excellent results. The following
report on Cambodia cotton from the Bombay Chamber of
Commerce, which is perhaps the highest authority on cotton
questions in India. will clearly show that this hardy long-stapled
cotton possibly would ultimately revolutionise the cotton cultiva-

tion of India : —
Bombay, 11th May 1908.

“ am directed to acknowledge receipt of your two letters together
with a sample of (‘ambodix cotton and in reply to forward you the following
report on the latter :—The =ample is * kapas, * (.., the seeds bave not been
extracted. In order to make the cotton marketable it will be necessary to gin
it. The cotton is very white, long stapled, about 1! inches staple, with fine
strong fibre. [t is the lest cofton the reporter has cver seen arown in India
except tree cotton,  Its value to-day, properly ginned and packed in bales,
would be about Rs. 270 per candy, Broach being only Rx. 225. [t can be
used up to 32's warp and 50’s weft. At the above-mentioned price all the
cotton that can be possibly produced could be disposed of with ease, if
properly ginned and delivered free of charge at the Wari-Bunder Railway

Station. ......

(3d.) I B. Lastig Rogrs,

Secretary.”

11
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Again, the famous firm of Messes Tata Sons & Co, of
Bombay, in a letter, dated 19th March, 1908, says — * .
The colour of this cotton is very good being purely white. The
staple is long and tolerably strong.  We value it to-day at about
Rs. 270 per candy.

Yours faithfully,
(Sd.)  Tara Soxs & Co.”

The Deputy Director of Agriculture, Novthern Division, who
was deputed by the Director of Agriculture, Madras, to inspect
our Cambodia cotton and furnish a report on it made the follow-
ing remarks in his report :—

“The introduction of Cambodin cotton into the Munagala Zemindari

appears to have every chance of snceess, . . . Of these No. 1 Camboilin

was growing well. The prospects of Cambodin are promising.

I
»

I..—Curams ofF trE CaxMsopia CoTTON.

Now, the superiority of Cambodia cotton over all the Indian
grown cottons and the advisability of replacing them as far as
possible by Cambodia cotton can thus be clearly understood by a
reference to the above letters. [t should be borne in mind that
the price of a candy of Cambodia cotton is Rs. 270 and an acre
of land produces one candy of cotton on an average. The cotton
is dead white in colour, the staple is fine, silky and 1% inches
long. What can the apathetic rayat desire more ¢ Nature would
seem clearly to have devised this tree to meet the present
crying need for long-stapled cotton in India. The quality of this
cotton is so excellent that it opens an entirely new field for
Indian manufacturers, the importance of which, bearing greatly
as it does upon the future prosperity of the country, cannot be
overestimated. The great advantage and importance of Cambodia
cotton is that it is practically a hardy annual, but not a perennial,—
for perennials are always greatly subject to insect pests—that it
is sown exactly at the same time when all the country cottons
are sown, and also ripens just within the same period like the
rest of the Indian cottons, that it requires no irrigation, and the
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treatment it requires is also just the sme as that given to any
other cotton at present cultivated in the country, that it will als.o
grow and flourish practieally in any soil in this country on which
the ordinary country cottons will grow and flourish, and that it
also fetches a fairly higher price to the impoverished rayat than
any other country cotton. At the same time it also solves the
problem of long-stapled cotton for the manufacturer. These are
the claims of Cambodia eotton over the Indian cottons.

Now, for the information of agriculturists who wish to
introduce Cambodia cotton into their lands, I wish to state that
seed sufticient for one acre will be supplied on payment of Rs. 5.
No order for below one acre of land will be complied with. One
niss of seed is generally sufficient for one acre, and this is the
minimum quantity supplied. Orders for less than one viss cannot
be attended to. Intending purchasers should apply to me at
Jalalpet, Masulipatam.  Applications should he made before
the 15th of August every vear. The sowing season commences
after the 15th of August every year.

(I.—A Brier Accovnr ov riis CorroN axp THE METHOD OF IS
Crrrivarion,

Cambodia cotton i1s a native of the Indo-Chinese Peninsula.
Black cotton soils and sandy loams are the best soils for the
propagation of this annual cotton, that is, it grows readily on
the soils that are generally allotted for the cultivation of the
local cottons. As soon as the rains set in, the ground should be
thoroughly ploughed four or five times and lines formed two and
a half feet apart. In these lines or furrows the seeds should be
sown two feet apart when there is sufticient moisture in the sojl
for the seed to germinate. The seeds should be rubbed
thoroughly in cow-dung and earth prior to sowing. This not
only keeps the seeds free from lint and other material to facilitate
sowing, but also helps germination to some extent. As soon as
the germination is complete the field should be gone through and
any blank spots resown, The after-treatment which the ordinary
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short-stapled cottons receive at the hands of the loeal rayat s
also enough for this exotic plant.

TII.-~TiMe oF Sowixa,

The middle of August is generally the best time for sowing.
The plants hegin to flower in their third month, but beaving doex
not take place till the beginning of the fifth month.  The plants go
on bearing for three months continuously. The cotton collected
from the first picking is generally considered to he very good.
So, care should be taken not to mix it with the cotton collected
during the latter pickings. The cotton from the second picking
is not so bright as the first, and it should. therefore, be kept
separate. If, by mistake, all the pickings are mixed together.
the buyer will only offer the price of the lowest grade. It may
sometimes so happen that two or more varieties of cotton may
be standing side by side in a field. In this case care must be
taken not to mix one with the other during the picking season.

1V.—IRrricaTion.

Like all the local short-stapled cottons, this variety needs
no special irrigation.  On the other hand, it must be distinetly
remembered that a thorough drainage is quite necessary for this
or any other variety of cotton plant. If water remains stagnant
at the roots of the plants, danger is imminent.

V.—Tive axp MetHOD 0F PrekiNe,

As soon as the capsules are well open all over the field
picking should at once commence before the cotton begins to tall
on the ground. The best time to commence picking is generally
in the morning. The picker should hold the boll firmly with the
left hand and remove the seed-cotton with one pull by the right.
If he takes two pulls he will only get half the amount picked
per day. Cotton should always be picked when the boll is fully
opened. If it is picked before the holl is quite ripe the: cotton
is  brittle and does mnot fetch a good price. The most
important point, however, in picking cotton is to see that in
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extracting the “secd-cotton ” from the boll nothing like bits of
dry leaves, trash, cte., should adhere to it. If anything should
get attached, it must be picked off at once.  The reason is, if
the cotton to which the trash is attached is put into the bag
with other cotton, the trash becomes pressed iuto the lint and
it is very difficult to remove it atterwards, the labourers often
breaking the fibre in removing it.  Care should also be taken
not to mix discoloured or unripe cotton with the good produce.
One of the chief reasons for the low prices paid to the Indian
cottons in the foreign markets is careless picking. Leaving
cotton in the field after it is ripe also causes it to deteriorate.
Cotton lett exposed to the weather beeomes stained and loses its
strength rapidly : consequently cotton so treated must prove

of poor quality.

VI.—CrLeaNixg axp Dryixe.

As soon as the cotton is picked it should be sunned until it
is thoroughly dry.  While it is being sunned, stained cotton or
immature bolls should be removed, and at the same time any
cotton that has fallen to the ground and got earth and sand
mixed up with it should be * whipped ” so as to have it perfectly
clean before it 1s sold or sent to the gin.

VII. —Tue IMPORTANCE AND NECESSITY OF SEED SELECTION.

It is absolutely necessary to select good seed. A good
crop cannot be obtained from a doubtful stock nor ean good
stapled cotton be produced from an inferior variety of seed.
In the Western countries there are large numbers of trust-
worthy seed merchants whose existence depends upon being
able to supply choice sceds of every kind of crop. In this
country seedsmen in the ordinary way are non-existent, so that
cach cultivator is thrown more or less on his own resources for
the supply of seed for the various crops. Cotton is the crop in
which we are at present most Interested, but the methods to be
described are applicable to every crop under cultivation. Fop the
production of high quality and big yields, failure can be the only
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result if the best seed be not sown, no matter how good the
cultivation or liberal the manuring. Tn the selection of seed for
cotton we have two primary objects in view, riz., to obtain the
greatest yield and the best quality. To select for both objects at
the same time is quite possible, though we think that the main
object in view can be accomplished by growiug in the first place
the very best seed obtainable and then selecting seed from the
heaviest yielding plants, provided the quality of those plants is
equal to the best standard of that variety. In the system of
selection adopted by the Sea-Island planters in America most dis-
tinctive results have been obtained. For example, one grower’s
ideal has been to obtain heavy yields with but a secondary regard
for quality, and this has been quite successful, the grower’s cotton
being known in the market as that from heavy yielding plants,
but whose quality is not *‘extra.” Another planter again has
selected for quality ouly, and though yield has been to a certain
extent sacrificed, yet his cotton is sold for a much higher price.
Thus starting with the same seed, two different ideals may be
reached according to the wish of the particular grower. Asa
rule, however, our primary object is to increase the yield, and while
striving to obtain this we have to see that we do not sacrifice
quality and other desirable characteristics, but keep them at least
up to the best standard. An area of the variety chosen should
be planted with the best seed obtainable, and should possess a
good soil and be thoroughly cultivated and manured in order to
obtain a good development of the plants, and consequently ideal
conditions for making selection. Just before the first picking,
when some of the lower bolls are well open on all of the plants,
the field should be gone over and every plant cxamined with
reference to productiveness, number and size of the bolls, vigour
and shape of the plant, early ripening, etc.

Ample proof has been given over and over again that in any
particular district seed can be produced by selection, which, for
vitality, immunity trom disease and crop producing qualities far
excels that of any variety suddenly dumped down from outside
sources. Below are some of the methods generally adopted for
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improving cotton, many of which can be casily carried out by
even the uneducated rayat -—

Reserve the best part of the crop for seced. This can be
generally done by reserving a certain area for seed purposes and
giving it full opportunities for good development and the result-
ing crop is kept buck entirely for the next season’s sowing.  An-
other method, no less commendable, is to go over the growing
crop and note any particular areas of great promise. The sced
from the selected portions is carefully set apart for next year’s
crop; but neither of the above is sufficient it we wish to pro-
gress on the right Iines.  For example, if we wish to develop a
variety of cotton which above all its other qualities, must be an
early ripencr, what system should we adopt to attain that end?
We must collect the carly ripening bolls, and after ginning this
cotton by itsclf reserve the seed for propagation of the erop.
That this is sound and eflicacious has been denmonstrated times
without number.  Perhaps the best object lesson in this respect
is to be found in a careful study of Sea-1sland cotton which to-
day stands pre-cminent.  Long ago when cotton seed was first in-
troduced into that district in Anerica, it failed to give a crop in
the first season.  The plants died down, but, in the spring of the
next year, grew up and managed to ripen a few bolls before the
end of the second season. The seeds from these were again
planted with great care.  The method was assiduously followed
up until to-day we find the Seca-Island cotton ripening its
crop in one season. Aud not ouly so, but, in the meantime the
length, strength and fincness of the product have been enormously
improved, so that nowadays it is unequalled in the market.

Another important point to be remembered in the selection
of seed is the keeping back for secd purposes of the biggest and
best developed seeds from the whole crop. 1t to some extent en-
sures that the seed contains a supply of nourishment sufficient to
give the youug plant a good start in life and to tide it over auny
early struggles for existence.

Spontaneous types or sports frequently oceur in plant-life,
These difter greatly from the surrounding plants and it the quali-
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ties of the product are in any way superior the type should be
propagated and tended until it becomes fixed. Sports result
chiefly from natural crossing in the field or from the intluence of
the soil, climate and cultivation on that particular plant. Iu one
of the villages of this Zewmindari I have come across a kidney
cotton tree, the seed of which, much unlike the secd of its family,
is green like a leaf. 'We have preserved the seed of this plant
and the matter is under investigation.

A still more comparatively simple method of selection which
could be undertaken by every one is as tollows :-—

Select the best looking plants for seed purposes.

. Reserve only the best developed seed.

Select the earliest ripening bolls for seed.

" Select the plants which Hower at first.

Select the plant which bears very heavily.

Select the plant which yields the biggest bolls.

Select the plant which gives a very white lint and a long
staple, combined with a smooth and silky texture, and a uniform
fibre which will withstand a fair strain in testing its strength.

It is desirable to mark more plants than are expected to be
used, because in going over and comparing the plants the first time,
it is ordinarily found difficult to carry the characters desired in
mind with sufficient accuracy to enable a careful judgment to be
made. Therefore some fifty of the plants should be first
marked and numbered, so that these can be more carefully exam-
ined a second time and the number reduced probably by one-
half or more. The permanent numbers should be placed only on
the plants which are finally selected.  Before each picking an in-
telligent man should go over the tield and pick the cotton trom
each plant in sacks numbered to correspond with the numbers on
the plants in order that the different pickings from the same plant
may be kept together. Later on, after the close of the picking
season, the seed-cotton from each individual plant can be more
carefully compared and weighed aud any of the plants which are
found to have fallen below the standard of production, or in any
other important feature, should be rejected. The remainder
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should be ginned, care being taken to have the gin thoroughly
cleaned out before beginning the process, so that the seed from
the selections will not become mixed with ordinary seed. After
ginning each individual plant, the seed should be carefully picked
up and replaced in the numbered sack, so that all of the seed
from the same select individual will be retained by itself. In
this connection I think it will not be out of place to say some-
thing about the mixing of seed in general. Mixing of seed can
easily take place either at the gins, or in the riddles where the
seed is separated if required for sowing purposes, the small and
broken seed being rejected. Thus, after one variety of cotton
has been through the machinery, unless great care is taken to
clean up all the seed, mixing follows when the next kind is being
dealt with. Such is the case in all large ginning factories where
different varieties of cotton are dealt with. So the practice of
purchasing seed for sced purposes from the ginning factories must
be discouraged as far as possible. The ideal condition for each
cultivator is to hand-gin his own sced for seed purposes.

These few instructions will, I hope, help those who wish to
undertake the cultivation of this cotton. T will be only too glad
to furnish any further information required in connection with
the cultivation of Cambodia cotton. T have already pointed out
that my wish is to disseminate knowledge of this cotton as far as
possible in order to secure the cultivation of this long-stapled

cotton all over the country.
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Pavpy Seeprines ExperiMent.—An interesting experiment
has been conducted by Mr. E. S. Baldwin, Deputy Magistrate,
Darbhanga, to test the possibility of transport of paddy seed-
lings for considerable distance by cart and rail in time of famine.
In conducting the experiment the seedlings were plucked from
the nursery, then kept one day in a cart in the open, three days
in a railway truck closed, and once again for a day in a cart.
The conclusion arrived at by Mr. Baldwin was, that with proper
treatment about 7/8ths of the seedlings will survive and be fit for
transplanting at the end of the period mentioned above.  The
conditions under which transport should take place are given by
the experimenter as follows :—

“1t is necessary that the day previous to the loading in the
railway trucks, the paddy seedlings should be freshly plucked,
tied into small bundles («ntis), aud then loaded on to carts atter
being freely sprinkled over with water. The watering should be
carefully supervised, as natives are fond of washing the roots and
thus removing the soil attached thereto. ‘This should not be
allowed. The seedlings will last longer it the soil is allowed to
retalll,

«“On loading into the railway trucks the seedlings should
once more be watered, but not to excess, as one result of the
experiment has been to show that if too much water is poured
over them, they are liable to wither away, owing to the heat
given out by the seedlings themselves, combined with the heated
and rarefied air inside the truck. The best method in order to
safeguard the seedlings from being watered to excess, would be
to employ gardening water cans fitted with the sprinklers, if
handy. This method would save time and trouble,
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“The experiment has further shown that a great deal
depends on the manner in which the scedlings are loaded into the

PLATE XXIV.

railway vans. It was found that those seedlings, which had been
loaded standing upright (roots downwards), oue above another,
in two, and even three layers, were in a far fresher condition,
and lasted longer than those seedlings loaded lengthwise on the
Hoor, one above another. It loaded in the former manner, ¢c.,
standing upright, the scedlings will be in quite good condition
and fit for plauting on the fifth day after the plucking of same,
and may possibly last to the sixth day, though the earlier the
better.

«The simplest method of packing the secedlings standing

upright in the trucks, would be to make one big bundle of 12 to
15 small bundles (centss) tied together, though, in order to ensure

MATERIALS O OUT OF SIGHT BEHIND FALSE PANEL

their keeping good, the small bundles must on no account be tied
together tightly, but may with great advantage be given what
is generally termed *breathing space.”  The big bundles should
be tied with stems and not with ropes 1t possible.

«On the scedlings betng taken out of the railway truck tor
despatch to the necessary centres, they should onee more be

subjected to a watering, and then placed on the carts. ”

PacKiING

UNDER DRAWERN IN MILDLE UNITS,

*
L

Nore ox ax Exunistrion Case :—The following note gives

s
R

el L]

a brief description of a portable Exhibition show case which was
designed specially tor the use of the Department in sending
exhibits to agricultural and cattle shows., It 1s proposed to
keep at head-quarters ready prepared classes of exhibits suitable
to the district in which the exhibition is to be held, so that the
case may be prcpeu‘c(l with the least trouble and at the shortest

FRONT VIEW OF CASE PREPARED FOR EXHIBITION,

notice. It is hoped that the ideas embodied therein may be
useful to other departmments.

The idea throughout has been to make the case attractive in
appearance, light, rigid, and at the same time easily put together.,
It is made throughout of deal, polished black and picked out
with gold.  The oue lustrated was made in Madrag by & local



172 AGRICULTURAL JOURNAL OF INDIA. V1,

carpenter and cost Rs. 200 complete but without the tin cases.
These are enamelled green and werc also made in Madras at a
cost of Rs. 1-8-0 a-piece. The total cost has thus come to less
than Rs. 300.

From the plans, the construction will be easily made out:
of the three units, the centre one and the right hand one fold
together, while the left hand one which is attached by thumb
screws, packs above them, the whole being then fitted into a
crate. The projecting portion of the central unit consisting of
sloping glass desk with drawers beneath, rests on two opened
panels, the space beneath beiug filled in with a false pancl. The
shelves are throughout adjustable, except those in the lower half
of the side units which fold Hat when not in use. The project-
ing frames are hinged on to two slats which are screwed to the
side of the case : they pack separately and can be used or not as
desired.

The tin cases open at the top, and can be made to hold
samples of grain, cotton, fibre, manures, soils or anything clse it
may be desired to exhibit. Diagrams, maps, or plates. c.g., of
insect pests can be conveniently fastened to the side frames.
The glass desk in front contains a tray which can be lifted out
and could easily be fitted to show living silk-worms, or specimens
of particular products or manures to which it is desired to give
greater prominence. On the Hlaps of the side units will be found
room for bulletins, pamphlets, calendars and other printed
matter. (R. Crcin Woon.)

*
* ¥

Tue Bausarka  Grouvspyer.—The  Bambarra  groundnut
( Voandzew subterranea) is eultivated throughout Tropical Atrica
from the Sahara to Natal. It is a leguminous plant, in habit
somewhat similar to the ordinary groundnut (.{rechis hypoyra)
but differing from it in that it has a lesser development of leaf
system, and in that it forms its fruits around the principal stem
and at a very small depth in the soil. This last characteristic of
the Bambarra nut gives it a superiority over ordinary groundnut
in so far as the harvesting of the former is much more easily

PLATE XXV.

CABINET PACKED READY FOR TREANSIT. THE LARGE CRAVTE CONTAINS THE THEEE

EMEPTY UNITS,

IN THE OTHER BONES ARE PACKED 3T TIN CANES AND
VHEE OTHER FUUPENG.

THE CANE LOADED ON CARTS,
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done than that of the latter. To harvest the erop, the stems
are pulled up when nearly all the nuts adhere to them. The
fruit is very like that of the ordinary groundnut, but is shorter,
contains only one seed at maturity and possesses a prominent
ridge which is absent in the fruit of .Lrachis hypogern.

In Bulletin No. 21 of the Station Agronomique, Mauritius,
it is stated that the requirements of the crop are the same as
those of the ordinary groundnut. Tt is planted and harvested at
the same time and in Mauritius ix found to be a unseful erop for
cultivation hetween the rows of sugarcane.  When so cultivated,
it is sown in small pockets between the rows at distance of about
18" apart both wuays, three or four seeds heing put into each
pocket at a depth of about 1 inch.

The nuts ave collected when the leaves begin to dry up.
The yield is said to be at least equal to. and generally greater
than, that of ordinary groundmut. Cultivated in the above way
between rows of sugarcane. a yield of 960 kilos. of green nuts
and 1,120 kilos. of green leaves have been obtained per arpent
(1-043 acres). The green nuts usually lose about 50 per cent, of
their weight on drying.

The composition of the dried nuts, as determined at the
Statzon  Agronomique, Mauritius, is shown in the following
table : —

GREKN. Rive,
. , ol Entire . . o} i
: Nuts, ‘ Shells, fruits. Nuts, J Shells, r:_]";tl; €
; - —] —

— . L4340 1796 6336 1027 2400 12:27
Xvs%]te' . : 1-28 018 1'46 323 071 394
Cellulose ... 235 1-23 358 463 523 9-86

- & Starch S 20 266 2315 ' 8-60) 5540
:S&l]llg)?;lminoids l 567 ‘ €35 602 1204 1'32 13-36
—_— -

With respect to the relative demands on the plant food of the
soil, it has been ascertained that the Bambarra nut requires a
little less phosphoric acid, but much more potash than ordinary
groundnut. Tts nitrogen content, however, is always Jess,
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The nut constitutes a complete food initself. Tt may be
ased either for human consumption or for stock, while the lm?“‘-Q
are useful either as fodder or green manure.  When the ripe
seed is ground, it is said to produce a very white meal from
which exeellent broths and soups may be made. .

The main advantage of this plant over Arachis hypogect
seems to be that it can be harvested with much less trouble and
at considerably less expense.  As the cost of harvesting g,-mm(.l-
nut is proving an obstacle to its cultivation in parts of India
where the labour rate is hich, the possibilities of the Bambarra
nut seem worth while experimenting with in such parts.—

(A. McKERRAL.)

#*
® ¥

[xpiay Textice Figges.- The LTudicn Tertile Jowrned for

. ) . . et e . jan Sunn
November, 1910, contains two interesting notes on In(lm..n el t
hemp and Crilotropis igantea which may prove of some import-
ance to those interested in the Indian fibre industry.

(1) Swnn ITemp.—Ten samples of Indian ¢ Sunn ” or Sal.l ’;
hemp (Crotalaiic Juneen) were examined l‘e.cently by the Tm.pel‘.lﬂ
Institute, London. They had been grown in the Pabna ]?lstr.lct
of Eastern Bengal and Assam. An account .of' .the .cu]fl.':ltlm‘
and preparation of Sunn hemp in that‘Diﬂtm(';t I5ogven “lle
Agricultural - Ledger, No. 7 of 1908-09, which includes t‘].e
results of the present investigation. The.area (.]N'Off‘(l .t“ t];m
crop in the Pabna District is almost entirely s1tua’fe(l mf :}10
Serajganj sub-division and the total annual production o 15;
fibre is estimated to be about 5,000 tons. The ten samples o
fbre received at the Imperial Institute were regarded by
commercial experts as worth from £18 t0.£25 per Tton. T:le
experts to whom the samples were submitted 0(‘mhrme<l .'( he
conclusions, deduced from the results of the chemlca'l examina-
tion, that these fibres were of remarkably good quality. They
were also particularly satisfactory in respect of length, strength
and colour, and would find a ready market. Several of them
were above the average length and were very well prepared. It
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may be of interest to compare the results of the chemieal examina-
tion in the present instance with the figures obtained for speci-
mens of Burmese and Caleutta Sunn hemp previously examined
at the Imperial Institute :—

No, 3 No, 2 No, 1 .~ Burmese ! Calentta
from from i from Sunn i Sunn
Talgachi, Ullapara, Kaijuri, Hemp, 1+ Hemp,
I R
I'or cent, PPer cent, Per cent, Per cent, Per cent,
Moisture .. . Sl ! 83 82 93 .
Ash ... . 03 | (.J'3 03 3 06
« Hydrolysis (loss) ... . 70 : 63 67 9-2 105
b, Ditto ditto 16-0 i 157 157 15°¢ 140
Acid purification (loss)... o 140 Ie 37 16
Cellnlose " - - R7'9 i 88°8 876 875 908

This comparison indicates that the three samples from East-
ern Bengal and Assam were of very good quality, and closely
resembled those received from Burma and Caleutta. The results
of this investigation show that the Sunn hemp of the Pabna
District is of a quality which would find a ready sale at goad
prices in the United Kingdom. The cultivation of this erop, say
the authorities of the Imperial Institute, can therefore be safely
extended.

(2)  COalotropis Gligaatea is o shrab  that grows  all over
India and is found at heights up to 3,000 feet, TIts olive green
velvety leaves and lavender coloured blossom are familiar in the
jungles, and occasionally in gardens, and the silky white fibre that
fills its seed pods has been the subject of many an unsuccessful
attempt at spinning. In times of unusual drought, when half of
the jungle trees see'm to be dead, the. Calotropis seems quite
unaffected, showing it to be an exceedingly hardy plant. Like
the rhea plant it possesses a valuable fibre that lies between the
woody stem and the bark.  This fibre is utilised by villagers for
the manufacture of very strong ropes, and by fishermen on the
Indus for their lines and nets; but the work of extraction is
laborious and slow on account of the branching character of the
plant, which seems to have an isolated habit. This is probably
the reason why no machine has been found to be capable of
extracting the fibre. Calotropis or Akh, to use the vernacular
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name, does not appear to have been cultivated anywhere for its
fibre, but a recent experiment of Monsieur Faure, whose' name
is permanently associated with the utilisation of ramie, seems to
open up a good prospeet for Calofropis. M. Faure, whose
decorticating machine is still the best in the market, has made a
long study of the cultivation of ramie, hoth in France and
among the planters in India.  In the latter country, it is planted
like tea in spaces 4 hy 1 feet apart with ample room for lateral
arowth, and the production of branches. M. Faure. on the
contrary, has planted his cuttings at 13 inches distance, 0 that
one acre contains 3,600 roots. From a plot of half an acre at
Limoges he obtains regularly each year one ton of drvy fibre in
two crops. This represents two tons per acre, or four times
what is obtained by planters in India. M. Faure's machine
is best suited to deal with straight stems and hix system of
close planting produces just such stems as he requires, in great
profusion, and the loss of fibre during treatment is reduced to &
minimum. Tt is, therefore, probable that if the Culotropis were
planted as closely, the growth of lateral branches would be
suppressed and long straight stems would take their place.
Even without the aid of any machine, straight stems, if they
could be produced by close planting, might so facilitate the
decortication by hand labour as to show a profit to the ryot. An
experiment may be so easily made that a small plot might settle
in one season the question whether the Akh is subject to the
same influences as ramie. (Iudian Tertile Jowrnal, November

1910.)

»*
* ¥

SiLK-worM REARING IN THE Possas.—The Punjab Depart-
ment of Agriculture’s Bulletin, No. 3 of 1910, consists of a
series of interesting notes on the methods of silk-worm rearing
adopted in the Province. The notes have been written almost
entirely from materials collected by Mr. Milne, Economie
Botanist, Punjab, and are based on M. L’Arbousset’s book on
“Silk and the Silk-worm ” and on experience gained during two
years’ rearing at Lyallpur and Gurdaspur, As these notes have
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special reference to local conditions, they ought to fulfil the
object for which they have been published, viz., to afford useful
guidance to officers whose duty it is to control sericultural
operations.

Part I of the Bulletin gives much useful information on
the cultivation and care of mulberry trees. It points out that
all the local varieties of mulberry are suitable for rearing silk-
worms in the Punjab and that the Philippine mulberry (Morus
multicaulis) is specially useful for producing leaf early in the
season. It has been found that the mulberry' can be propagated
either from seed, from layerings or from cuttings, and instruc-
tions are given for propagation in each of these ways. Layer-
ing, however, has been found troublesome, and on the whole
propagation by cuttings seems to be the simplest and most
efficacious method. A useful section is that dealing with the
pruning of mulberry trees, and that on the rejuvenation of old
trees. Special emphasis is laid on the facts that pruning should
be done with a sharp knife, rather than with scissors, and that
large wounds should be coated with tar to prevent disease germs
entering.

Part II deals with the care of silk-worms. It points out
that the first essential to success is to secure eggs free from
disease and notes that previous failures in silk-rearing in the
Punjab and Kashmir were largely due to the use of diseased
eggs. Reliable French eggs can now be obtained from the
Director of Agriculture, Punjab, if notice is given before May
15th, the eggs costing about Rs. 2-8-0 per ounce. It is pointed
out that one ounce of eggs requires about 25 well-grown
mulberry trees and that one ounce of eggs is the quantity that
can be conveniently managed by one family. Imported French
eggs have to arrive in India early in October, and it has been
found from experience in the Punjab that they must, on arrival,
be kept in cold storage or sent to the hills. The temperature of
storage must not rise above 50° F., and if they are kept at thig
temperature for 15 days incubation starts, and, when once started,
cannot be stopped. This part of the Bulletin lays special

12
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emphasis on the necessity tor having temmperatures necurately
recorded, on having the incubating room thoroughly disinfected,
and on the necessity of starting incubation at the proper time.
To start incubation the temperature of the room should be raised
to 60°F., as soon as the mulberry trees begin to show buds.
This is about February 12th in the Central Punjuh. When
incubation has started, the temperature should then he increased
one degree each day until it is above 77°.  The worms will hatch
out in about 14 days from the starting of incubation and the
temperature of 77" is a suitable one to maintain them at until the
first moult. After this, 74° F. is required and anything above
80° F. has been found to be injurious. The Bulletin recommends
that if sericulture is established in the Punjab. a cheap and
simple French incubator—the *castelet.” will be found very
convenient.

Important instructions are given on the space which should
be allowed for the worms from one ounce of eggs. The follow-
ing table gives the results of experience on this point :—

Birth to first moult .. ... 50 =g. fr
First to second moult L0
Third to fourth moult .. 120
Fourth to rising 300 ro 500

Emphasis is laid on the fact that native rearers invariably
overcrowd their worms.

The quality and quantity of food given to silk-worms at
their various stages has an important effect on the quantity and
quality of the silk produced and the Bulletin points out that a
common fault among native rearers is an insufficient supply of
food to meet the voracious appetite which the worms develop
after the fourth moult and before rising. Attention is drawn
to the fact that sudden changes in the food supply ought to be
avoided, while dusty, wet, fermented, or dried up leaves, should
never be supplied. Fermented leaves are held to be the cause
of the disease known as *flacherie.” It is recommended that
worms should be fed five times a day at about intervals of four
hours each.

NOTES, 1Z9

A deseription ix given of the various kinds of taulty cocoons,
with the causes of their production and an account is givéﬁ'u-f
the commoner diseases of the silk-worm with symptofns“an.d
known remedies or means of prevention. '

That the outturn of silk can be much increased by careful
attention to the points on which the Bulletin lays emphasis is
demonstrated by the results of experiments conducted at Gurdas-
pur, Changa Manga, and Lyallpur in 1909, quoted in the last
pa,ragraph of the Bulletin and given below :--

P
{

OUNCES OF SRRD. . WEIGHT OF
NAME OF PLACE. \ T ‘% Silk
. per
‘ . Green Dried | ;
[ssued, - Hatched, ! vocoons, coco:m. i Silk, Chassam, n‘;u;lgc;.
B o B N ] | hatched.
‘ M. 8. ' M. 8. | 8. Q. S. C. 8. C
Gurdaspur S IR ‘ . 4 1|31 1312 |1 14
Ohanga Manga ‘ 2 2 2 38 ‘ 0 2 7 2 1 15 3 9
Lyallpur 1 } 1 1 8, 0 15 3 2 1 133 2
{

The fact that the weight of silk per ounce hatched was much
higher at Lyallpur and Changa Manga than at Gurdaspur is due
to the worms at the latter place having been entirely in the
hands of native rearers using faulty methods, whereas at the two
former places they received careful treatment in accordance with
the princip]es laid down in the Bulletin.-—(A. McKEerraL.)

¥
* K

A Fegpina MeaL FROM THE ScuM oBTAINED IN GuL BorLiNg, —
In a recent leatlet issued by the Bombay Department of Agri-
culture. attention is drawn to the fact that in the process of gul
boiling, as practised in the indigenous way, considerable loss
results from inabilitv to utilize the scum which forms on the
surface of the pan. The scum amounts to about forty pounds
for every one thousand lbs. of juice handled and the Department,
in a former leaflet, showed that half of this loss might be saved
hy the use of a scum strainer. The present leaflet describes g
process whereby the remaining twenty pounds, instead of being
thrown away as it is at present. may be converted into a valuable
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cattle food. The process, together with information on the
proper methods of feeding cattle with the product, is given as
follows :—

Mix an equal quantity of water with the strained scum, and
bring the resulting liquid to the boil in a gul pan. Any old
rejected pan will do for the purpose. As soou as it boils, fine
powdery megass should be mixed with it in the proportion of
one part of megass to four of the original scum. The fire is then
immediately stopped, and the whole mass is stirred until it is
fairly cool. Then it is spread out on hard ground in the sun
until thoroughly dry.

The fodder produced in this way is a very rich food, easily
digested. It can be fed to cattle, at the rate of eight pounds
per head per day—four poundsin the morning and four pounds
in the evening. The scum-meal so prepared from the refuse of
one gul boiling furnace is quite enough for all the bullocks
required to work the mill supplying that furnace, and for them
will entirely replace the safflower or other cake now given.
Where gul making is carried on on a larger scale with a power-
mill, it has been calculated that the cost of the scumi-meal is
about twelve annas per one thousand pounds of the product.
It can then be fed to farm cattle or can be sold. Even if its
price, for sale, be taken at so low a figure as one hundred
pounds per rupee, it means a return of Rs. 10 per acre, costing
about twelve annas only to make.

There is no difficulty in feeding it to cattle, provided the
meal is quite dry. It should not, however, be left over till the
monsoon, as it then becomes moist, and the cattle do not eat it
readily. It should not be fed to cattle in larger quantities than
four to five pounds per head at one time.—(A. McKEeRrRraL.)

*
* -

Svaar InoustrY 1n THE Isnaxp oF NEgros.—We have received
a copy of Mr. H. S. Walker’s account of the sugar industry in
the Island of Negros.

Negros is one of the smaller of the Philippine group and
has an area of some 2,000 8q. miles and produces some 100,000
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tons of sugar anunually, which is nearly all exported. It is thus
among the smallest of the producing centres.

The cane is grown principally in coast lands, the soils being
largely of voleanic origin.  Nearly all the cane is a purple variety.
It is reproduced either from tops only or from cuttings of the
whole cane ; it is cut after 9 to 14 months’ growth. The juice
contains from 15 to 18 or 197 of sucrose; quotient of purity 1is
about 85 to 90" ; it is thercfore of good quality. It is generally
free from disease, but sufters from insect pests to a certain extent.
The outturn of sugar varies a good deal, namely, from half a ton to
as much as 5 tons per acre, and averages about one ton.
Manures are but little used and the cultivation is indifferent.
Considerable labour difliculties are met with.

Regarding manufacture, the cane is pressed in either steam
driven iron mills of British manufacture, or in mills, driven by
water power or cattle power; of these the first named greatly
predominatc. The juice is boiled down to a solid raw-sugar,
which presumably resembles Indian “gur,” in a series of flat-
bottomed open pans, the process being apparently very similar
to that commonly employed by the sugar boilers of the Western
Districts of the United Provinces.—(J. W. LrATHER.)

»
. »

AN IMPROVED METHOD oF sowixa Maize. —Maize is a very im-
portant crop in the western part of the United Provinces. It
is sown, as a rule, when the rains break, but a certain amount is

ut in May and ecarly June after the ground has been
irrigated. The seed is sown either broad-cast or is dropped into
the furrows behind the plough, 7.c, in rows 10" to 12" apart.
Later on the crop is weeded and the maize plants cut out where
they are very thick together. The crop grows luxuriantly on
good soil and attains a considerable height.

Having some slight knowledge of the methods of maize
cultivation in America it occurred to me that the cultivators of
this circle were growing their crop much too thick to get the
best results. To test this, experiments were made on the farm
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at  Aligarh in 1909. One series of plots was sown in the
ordinary way. In the second series the secd was sown in lines
2’ apart and later ou the plants werc thinned out to about 1’
apart in the rows. At harvest time, the second scries yielded

409, more outturn than the first. Thisx meant an increase of

about Rs. 12 per acre.
These results were brought to the notice of Zemindars and
cultivators and many expressed their willingness to try the new

method of sowing. Returns now to hand from the districts of

Etah, Aligarh, Meerut and Saharanpur indicate that the method
has been very successful. It is hoped it will spread considerably
this yéar. If, in addition to sowing in lines, we can induce
cultivators to do regular intercultivation, a still greater increase
in produce will result.- .(A. E. Pagr.)

4
o ¥

Dairy Cow TESTS IN CONNECTION WITH AGRICULTURAL SHOWS.-~
In some of/the shows where prizes are given to the best milking
cows, th practice is to bring the cows to the show grounds on
the evening previous to the show where they are milked that
evening as well as again on the following morning. The milk is
afterwards weighed and the sample is tested for percentage of
butter fat. This is not a fair test because the cows are not in
their usual surroundings and are consequently excited. It has
generally been the experience of dairymen that when animals
are taken from their home surroundings and milked in a strange
place amidst excitement, they do not yield their usual quantity
of milk. Good milkers are especially nervous in temperament
and such cows are more easily upset in shows and competitions.
In order to overcome these difficulties a practice is coming into
vogue in parts of Australia by which the cows are milked in
their usual surroundings under the supervision of officers of
the show or competition both in the morning and evening of &
day ip the two weeks previous to the Show, and the day’s butter
production is taken as the bhasis of deciding the cow’s vield..—
(Eprtor.)

REVIEWS,

BuLLerin oF tHE Bureav or KconoMic axv Social INTELLIGENCE
or THE INTERNATIONAL Instirure ok Aaricurrene, 1st VOLUME,
No. 1, Sepremser 1910,

Tue International Institute of Agriculture publishes (1) a
monthly Bulletin of Agricultural Statistics, (2) a Bulletin of
Agricultuml Intelligence and  Diseases ot Plants, and (3) &
monthly Bulletin of Economic and Social Intelligence.  The first
number of the last of these is represented by the volume now
under review.

In the words of the preface the object of these bulletins is
« to collect and publish all information bearing upon the working
of co-operative societies and other agricultural associations, in
order to facilitate their organisation and development and to
throw light upon the most pressing problems connected with
economic and social matters.” In the present volume, the
countries dealt with are Germany, Austria, Denmark, the United
States of America, Great Britain and Ireland, Italy and Japan.
Each country, as being economically and politically independent,
is dealt with under five different heads. The first head details
the demographic and social conditions of the country in order to
show the relations of these to the specific character of its agri-
cultural organisations. Thus, it discusses statistically such
matters as territory, and population, occupations of the people,
birth and death rate, illiteracy, emigration, division of land areas
as arable, vineyards, ete., principal products, classes ot landholders,
live stock census, fisheries, mines, manufactures, navigation ‘and
inland communications, finance, money, and weights and measures,
Under the second head are presented short studies of monographs
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dealing with a part or the whole field of the agricultural orgau-
isation of the country. Thus in the present volume, under the
head of Germany the first study is an interesting historical and
statistical sketch of the present state of agricultural co-operation
in that country, which details the life and early labours of
Raiffeisen, Schulze and other pioneers in the field of scientific
co-operation, with special reference to the Raiffeisen Bank
System. The second monograph deals with another character-
istic form of co-operation in Germany—-Co-operative Land Credit
Societies—the ** Landschaften ” and « Ritterschaften.” Similarly
for other countries under this head, subjects of the greatest
importance in connection with co-operation are dealt with. These
monographs are accompanied by statistical tables giving varied
information of the highest importance.

The third part deals with such problems and facts as are of
immediate importance to the working of the various organisa-
tions and will in future give special attention and prominence to
any new measures which have been found useful in extending the
objects of these. Under this head, in the case of Germany, we
find discussed Co-operative Electric Light and Power Societies—
an attempt to supply suburbs and rural districts with electric
power, and in the case of Italy an account of the organisation of
a Central Bank of Co-operation and Labour. The fourth part
deals with current up-to-date news of the co-operative move-
ment. It gives account of recent legislation in favour of agri-
cultural organisations, makes reference to the work accomplished
by the most successful federations and to the resolutions which
they have passed, gives any other items of news of importance
and finally presents a bibliographical summary of the latest
books dealing with the co-operative movement. The fifth part
deals with subjects which, although not bearing directly on agri-
cultural co-operation, are yet of great importance to agricul-
.turi'sts. Such subjects include agricultural legislation, the organ-
1sation of markets for chemical manures, seeds, implements, etc.,
and. also the development of non-agricultural co-operative
gocieties. Thus in the present volume, we find under this head
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such subjects discussed as **The New Law on the Sale of Land
in Small Lots in the Kingdom of Bavaria” and “The New
Legislation for the Preservation of Peasant Properties in
Austria.”

The present volume deals with agricultural co-operation
only, but in future numbers it is proposed to take up agricultural
insurance in all its forms and in due course non-co-operative
agricultural credit.

The sources of information used i the publication of the
Bulletin are either (1) official, ..., supplied by governments or
under their responsibility ; (2) communicated by societies, co-
operative or otherwise : and (3) obtained from the publications of
all kinds whether official, private, or issued by associations. A
complete list of authorities is quoted at the head of each section.

It need scarcely be said that this Bulletin is a piece of work
of the highest tmportance.  Compiled from the most reliable
sources, it deals with agricultural economies from every point ot
view—historical, statistical and Jegislative and as a means of
comparing the methods of co-operation in vogue in different
countries, it will be equally useful to agriculturist and official.
The Chief of the Bureau—M. G. Lorenzoni—in his preface ex-
presses a desire for greater collaboration between the Govern-
ments and Societies on the one hand and the staff of the Bureau
on the other. It is to be hoped that, considering that the work
is of supreme international importance, his wish may be fully
realised in the future. - (A. McKERRAL).

*
LI

Proagress 18 IrriaaTioN BY PuMpPING 1IN MADRAS, BY ALFRED
CuarTERTON, DIrEctor ofF Inpustries, Mabpras. (A Paper
coNtRIBUTED To THE INDUSTRIAL CONFERENCE HELD AT ALLAH-
ABAD 1§ DECEMBER 1910.)

Tue object of this paper is “to put on record what has
actually been done and to suggest the directions in which pro-
gress on the engineering side of the question is likely to facilitate
extensions.” It is stated that a regular attempt to use ojl
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engines for pumping water dates in the Madras Presidency from
1902 when there was only one oil engine installation worked by
Government.  Rapid progress has since been made in this direc-
tion. There are at present more than 250 pumping plants erected
both by Government and private individuals. Up to this time
oil engines working with liquid tuel, which is the residue left
after the distillation of the crude petroleum, were employed.
But recently suction gas plants and gas engines working with
charcoal are being introduced. The introduction of steam
engines does not seem possible as the price of coal is prohibitive.

It is calculated that these pumps irrigate about 12,000 acres
of land. Tt is difficult to arrive at the actual cost of irrigation
as it depends upon a large number of factors which vary with
almost every installation. It is, however, roughly estimated
@ Rs. 30 per acre per annun.

Mr. Chatterton takes notice of a gas pump newly invented
by Mr. H. A. Humphrey. The chiet advantage of this machine
is that the inventor has successfully combined both engine and
pump and has practically eliminated the moving parts, thereby
saving the expenditure on wear and tear and lubrication. The
construction of this machine is very simple and Mr. Chatterton
hopes that it will come into general use in India.

Tt is reported that some improvements have also been made
in the old methods of lifting water by modifying the construction
of the common lift pump so as to permit it to be worked with a
loose fitting tubular piston. It can be worked either by manual
power or by a small power engine. By manual labour 1t can
raise from 500 to 2,000 gallons of water per hour. It is most
suitable for the locality where the supply of water is small.
Mr. Chatterton suggests the employment of a common engine to
drive a number of such pumps situated within a reasonable
distance which can be connected by a wire rope. The method
suggested is similar to the one employed in the oil fields of
California.

The use of mechanical methods of pumping water has led to
a considerable increase in the number of wells in the Madra~
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Presidency. A large area of  land having an abundant supply
of water has also been discovered.  Considerable work has bee;
done in this direetion which is capable of Further extension,—
(Eprror.)

o
Interisn Rerort vor tHE Fiksr Cror Year, 1908-09, or THE Nika

Canar Tacar Lioans Scaeme, Poona Districr.

Suvearcase 18 largely grown on the land irrigated by the
Nira canal, and its cultivation i very profitable, but on account
of the poverty and ignoranee of cultivators most of the profits
find their way into the pockets of the sowkars or money-lenders,
who not only charge heavy rafes ol interest but also compel the
cultivators to purchase the manures, such as oil-cakes, etc.,‘ and to
sell the produce throngh them, charging them heavy  brokerage.
The result is that & very poor margin of protiv is ordinarily left
to the cultivator and in adverse years it is practically nil.  With
a view to finance the cultivators on much easier terms and to
secure them their well-carned protits, the Government of Bombay
sanctioned in 1908 « scheme for advancing tagai to sugarcane
cultivators of the Nira canal. The principal feature of this
scheme is that the cultivator financed by Government is asked
to bring his produce to the Government shop for sale. This
serves a double purpuse. It secures the payment of the loan
made by Government and saves thie cultivator the heavy broker-
age and other charges levied by local merchants. Arrangements
are also made for distributing oil-cakes to ocultivators at fair
rates. The report before us shows that the scheme has been
found to work with success. Loans are given on a long-term
basis or short-term basiv.  Loug-term loans are given to enable
the cultivator to commence and complete his operations from
ploughing to harvesting aund is repayable within 16 months,
whereas short-term loans are usually given for the purchase

- of manure and for crushing operations, and are repayable

within 12 months. Nearly 300 cultivators took advantage of the
scheme and got net profits, ranging from Rs 30 to Rs 300
p&r acre, the average net profit heing Rs. 1an per acre. This
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compares favourably with the profits on this crop reaped in
other parts of India, which vary from Rs. 18-8-0 per acre in
the Punjab, to Rs. 118 in Lower Bengal.

The scheme is thus likely to improve the material condition
of cultivators in these parts in course of a few years. Several
instances are quoted in the report which show that some of the
cultivaters financed by Government have made sufficient profit
to defray the expenses and to liquidate their old debts.

The question of finding a suitable ageney to take over from
Government the work which is being carried on under the scheme
is engaging the attention of the Government of Bombay.
Pending a decision on this point the present operations will be
continued.—(Ep1rox.)

*
L

[MPROVEMENTS IN AGRICULTURE IN SOUTHERN INDIA (A PAPER READ
ar e InpusTriAL ConFerENCE, 1908, Mabras). By Mr. M.
R. Raxkrisuna Iver, Hicn Covrr Vaxin aND SECRETARY.
District AGRICULTURAL AssocIaTioN, TINNEVELLY.

THE subject of this paper is to show how improvements can
be effected in the agricultural industry of India in general and
Southern India in particular. After a short introduction in which
it is pointed out how the farmers in the United States of America
and other advanced countries of Kurope are making large profits
by the application of science to agriculture, the author describes
in detail what improvements are possible in this country in the
various lines of operations from preparation of the land to harvest-
ing the crop. He observes that in some parts of this country the
agricultural practices are so good that it is difficult to suggest an
improvement, but at the same time he holds it as a fact that
owing to the want of knowledge on the part ot the ryot of the
principles of agriculture, the agricultural practices have remained
almost stationary during the last thirty years, and that consider-
able improvement is possible by adopting methods of proved
value. The following are most of the salient points of improved
farming suggested by the author as applicable to the circumstances
of this country. They are in substance such as have been tested
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on Government farms and are being recommended by the Depart-
ment.

The land should be ploughed deeply by an improved iron
plough which stirs the soil to a great depth, which is an advantage
over a country plough. To give a fine tilth a grubber or culti-
vator or a country plough can be used. Though deep ploughing is
not often needed, stirring of the soil to some depth is necessary,
to enable it to receive a large portion of rainfall, a thing absolutely
necessary especially in dry aveas. It is desirable to enclose lands
with fences as far as possible, but what is more needed is that all
the lands including dry lands should be divided into plots and bun-
ded with small embankments to allow the rain water to sink into the
soil, and to minimise the risks of the soil fertilisers being carried
away by the first rains.  The land should be frequently harrowed
to produce a soil muleh to avoid evaporation of moisture from
the soil. The author recommends for this operation the country
« Guntaka, ” of the ceded distriets or the new harrow designed by
Mr. Sampson, Deputy Director of Agriculture, Madras. The
application of humus or vegetable matter especially to dry lands
is emphasised. For this purpose not only leguminous crops
should be raised on the land itself, but to provide leaf manure
legumes like kolinji (Tephrosice prurpurea) and avarad (Cassia
awriculata) ought to be grown on all waste unculturable lands.
Considerable stress is laid upon the value of conserving cattle
manure, solid and liquid, which is at present wasted in burning
or otherwise. Ior concentrated manures when needed, oil-cakes
and bones in the form of bone-meal are recommended. Sowing
should be done in drills as this facilitates intevculture, which is
necessary not only to aerate the soil but also to conserve mois-
ture. In transplanted paddy, transplantation with single seed-
lings is more profitable thaun that with a bunch of 10 or 12 which
is to some extent common in Southern India. The value of
using selected seed, observing rotation and growing variety of
crops is fully explained. Finally the author looks to Govern-
ment for help by opening seed farms for distribution of selected
geed, by investigations and experiments in various agricultural
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stations to tind out improved methods, by disseminating results
of proved value through publications, demonstrations and agri-
cultural associations and by spreading agricultural education
among rural classes.—(Epirtor.)

*
. -

BuLreriy oy Exrtomoroaical. REskarch.

‘Tris bulletin is issued by the Entomological Research Com-
mittee (Tropical Africa) appointed by the Colonial oftice and
deals with the insects of Africa which injure men or domestic
animals by conveying or causing disease, or which attack econom-
ically valuable plants. Three numbers have been issued, dated
April, July, October, 1910 ; each consists of about 80 pages with
about five plates, and the paper, print and plates are excellent.
The subscription is small, ten shillings for the first year.

The bulletin is of interest to entomologists in all parts of

the world as well as to residents in Africa : it is not meant to be
popular but is a record of scientific work.

The first number commences with a paper on** The Pupal
Stages of West African Culicidee " with seven plates ; a paper on
the blood-sucking diptera met with in the Eastern and South-
Eastern Abyssinia follows, and then “ Notes on two West African
Hemiptera injurious to Cocoa.” New coceids and fruit-tlies from
Africa are described. a new Cordylobia, and the number closes
with a note on parasites of wild silk-worms and a list of collec-
tions received.

The second number vpens with an account of the tleas found
on three species of Mus ; the bionomies of two species of Tabanus
follows, then a survey of the more important families of Acari.
an account of & mealy bug injurious to the Lebbek trees of Cairo.
and notes on the habits of Glossina fusca.

The third number opens with an article on West African
trait-flies by the Director of the Medical Research Institute,
Lagos, the habits of Glossine morsitans are described, and an
account is given of the investigation into the origin of sleeping-
sickness infection in the Luangwa valley ; and the movements
of Glossina morsitans are described as well as the scale insects of

REVIEWS, 14

Uganda ; there are comiuents by Mr. Green of Ceylon on the
earlier paper on Uganda Coccide and a precis of reports submit-
ted by district residents concerning Tsetse fly and cattle disease
in the Nyasaland Protectorate. Notes on various topics conclude
the number.

The publication may fill a usetul purpose in atfording a
medium for papers on Glossina and other biting flies, and it may
be hoped it will ultimately confine itself to one line. It must
either become purely ecconomic, medical or faunistic of Africa :
no publication can successfully cover the whole ground. To
medical men interested in biting tlies the bulletin will be of value
and it should find n place in some of the libraries in this country.
The three numbers are rather mixed, but it may be hoped that
the bulletin will eventually find its line and fill A want.  Entomo-
logica.l literature grows so fast that it is hard to keep track of it
all, but it is not ditlicult to follow a publication that has a line of
its own and keeps to it, which this bulletin should eventually do,—

(H M. Lerrov.)

=
- A4

A  MonoagrarpE or THE Curictpg& or  Mosquitoks. By Frep.
V. TueoBawp. Vol V, pp. xv+646+6 plates. London,
1910 ; British Museum (Nat. History). Price £1-5-0.
WaeN Mr. Chamberlain sent out his circular from Downing

Street in 1898 requesting all Colonial authorities ‘“to be good

enough to take the necessary steps at your early convenience to

have collections made of the winged insects . . . . which bite men
or animals,” we doubt whether even Entomologists foresaw the
great importance of the issues involved or the vast number of new
forms which awaited investigation. At that time the species
recorded from India totalled fouronly. In 1900 Colonel Giles was
able to record 32 species and stated in the Journal of the Bombay

Natural History Society (Vol. XI11, p. 603) that he had « little

doubt the final total of species will be found not far oft a hundred.”

This estimate can only be described as a modest one ; we know po

Jess than 168 different species or varieties sufficiently distinct to e

accounted worthy of a name and which occur within the limits of
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India, Burma, and Ceylon. Nor have we any grounds for con-
sidering that this number is more than a fraction of the forms
actually present. In spite of the good work done by many in-
vestigators in India during the last decade,our knowledge of Indian
Mosquitoes from a systematic point of view is still very scrappy
and incomplete and the constant stream of new discoveries is
the best proof of the many other facts awaiting to be discovered.
All of us who live in India are only too painfully familiar with
the appalling loss of life and health caused annually by malaria
and other mosquito-borne diseases. At the present stage of
our fight against this loss it is important to have at our command
every item of information that we can gather about mosquitoes
in India, and every resident in India can help in this. In
the preface to the volume under review we read :—* The locali-
ties from which new collections are specially desired by the
Museum are . . . . East Indies.” We can all help by collecting
mosquitoes and sending them in to the British Museum with
notes on their occurrence, e.g., where found, whether in bungalows
or in jungle, at what time of year, whether they bite and, if so, at
what time of day, where they breed, what preys on them, etc.
Mosquitoes are ubiquitous in India; like the poor, they are
always with us, in the hills or plains, in the hot weather, the
rains or the winter, and accurate notes on the distribution and
habits of even the commonest species will be welcome.

It is greatly to be regretted that the classification of the
Culicidee should have been carried out hitherto on characters
of so trivial a nature as have been employed. In his introduction
the author tells us that “the system of classification by scale-
structure apparently works out well from a practical point of
view.” From the point of view of the ordinary non-entomologi-
cal inquirer who only wishes to be able to name his specimens,
we admit that the use of a purely artificial system of keys based
on scale-structure is as good as any other, but we cannot concede
that the scheme can be considered sound from a strictly scientific
standpoint. Such a multiplication of genera based on trivial
characters could only produce a state of chaos were it applied to
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the classification of’ any other group of insects. We doubt also
the true affinities of some of the species thus artificially brought
together and would instance the two species given on page 227
under the genus ’seudoliowardine, one of which occurs in North
America, the other in Ceylon, two faunal regions which otherwise
have practically nothing in common,

The present volume is especially valuable as containing a
general résumé of our knowledge of the Mosquitoes of the
world, the new species or those deseribed since the publication of
Volume IV being described at length and the others briefly noted,
references to literature and localities being recorded under each.
The book is thus a catalogue of practically all the species known,
grouped in the systematic order considered most natural by the
author after his long study of this family.

We note by the way, that the author states in his Intro-
duction that he “has only been able to devote his Jeisure hours”
to this study. Surely it would repay us as a nation to devote a
little more serious attention to the study of insects which gener-
ally pay only too much attention to us!

We cannot congratulate Mr. Theobald on a happy selection
of some of his generic and specific names.  Chiliciomyie, lopho-
rentralis, ete., are barbarous hybrids between Greek and Latin,
whilst names like ficetorwensis, cnnwloabdoninalis, leptosoma-
tomyia, whilst unnecessarily long and cumbrous, do not seem to
possess the redeeming merit of pointing out any special character
which may assist the student in recognising the species concerned.

There are, on the whole, few misprints, but Eastern localities,
as usual in books of this character, often get transformed into
strange shapes; thus, Pundaluoya becomes Pundabroya (p. 221,
1. 7), Bhim Tal becomes Brim Tal (p. 159, 1. 15), ete.

We notice one error of reduplication.  Trichorhynchus
Juscus, Th., from Peradeniya, figuring in two places, on page 262
and again on page 269.—(T. BainsricGE FLETCHER.)
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FRONT VIEW OF THE SUGAR FACTORY.—See page 277.

A J. I,

THE ALLAHABAD AGRICULTURAL CONFERENCE.

By W. 1. MORELAND, B4, LB, CIE, 1.C8,

Director of Land Records and Agriculture, United P rovinces.

Tue Agricultural Conference which was held at Allahabad in
connection with the recent Exhibition was something of a novelty,
so far at least as the United Provinces are concerned. Its
object was to bring together a large and representative body of
land-holders, and to direct their attention firstly to the more
important problems presented by the agriculture of the province ;
and, secondly, to the solutions or attempted solutions of some of
those problems which could be seen at the Exhibition. The
general idea was that the mornings should be devoted to dis-
cussion, while the afternoons were occupied by special demon-
strations illustrating the subjects that had been considered in the
morning.

A conference on these hnes requires a certain amount of
preparation, and it may interest officers in other provinces to
know the lines on which it was organised. The first question
that arose was the issue of invitations: it was recognised that,
while a large proportion of these must necessarily be issued by
the department, others must be issued by independent agencies
if the Counference was to be really representative and not open
to the x'eproach that it consisted merely of a few friends of the
department. Accordingly the invitations fell into two classes,—
those selected by the department and those placed at the disposal
of other bodies.

The first class included, firstly, the members of the Legisla-
tive Council and the principal title-holders of the province, invi-
tations to whom were as a matter of courtesy issued by the
Local Government ; secondly, a large number of officials, includ.
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ing the officers of all the agricultural departimentsin India, and
the managers employed by the provineial Court ol Wards:
thirdly, those non-official gentlemen who are dircctly connected
with the department, including the governors of the agricultural
college and the honorary visitors to the various aoricultural
stations ; fourthly, the representatives of exhibitors in the Agri-
cultural Court ; and lastly, & lwge number of gentlemen who
are accustomed to co-operate with the department in various
matters. The second class included the nominees of the Upper
India Chamber of Commerce, of the various agricultural asso-
ciations and of the district exhibition committees.

The results of this selection were on the whole highly satis-
factory. The bulk of the Conference consisted of country
gentlemen, not over-anxious to mount the platform but ready to
listen to what was said and to study the demonstrations from a
very practical standpoint.

The selection of subjects was a matter of some ditticulty.
It was recognised that the attention of the audience must be
concentrated on particular points, and the number of points on
which discussion appeared to be desirable was so large as to
render the choice embarrassing. The course adopted was to
assign each day to one or two main subjects, and to select three
or four aspects of these subjects for detailed discussion. Then
two or three speakers, chosen for their special knowledge of the
subject, were invited beforehand to contribute the opening papers
of each discussion; and following on their papers other speakers
were invited from the audience, each speaker being limited to five
minutes. With these arrangements, the discussions proceeded on
the whole in a satisfactory manner: some nounsense was talked
but that was inevitable, and succeeding speakers were usually
quick to detect it.

The Conference opened on the 13th January 1911, when

Sir John Hewett, the Lieutenant-Governor, took the chair
and gave a brief address, in which he laid stress on the
necessity that agriculture should move with the times and
adapt itself to new conditions. His Honour then vacated the
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chair, which (in the unavoidable absence of Mr. Leslie Porter,
the Sentor Member of the Board of Revenue) was occupied by
Mr. Brownrigg, the Commissioner of Allahabad. The remainder
of the session was devoted to discussing questions of administra-
tive importance, the relations of the department with the people,
the organisation of the people so as to obtain the full benefit of
the department’s activity, and the creation of the profession of
estate agent. [t fell to the present writer to introduce each
subject in turn: the most noteworthy papers were those contri-
buted by Mr. Hose, the Chief Secretary to Government, on
agricultural associations, and by Mr. Pim, Joint Secretary to the
Board of Revenue, on the training of estate agents; but valu-
able contributions were also made by Sir Tasadduk Rasul Kban
and Rai Sri Ram Bahadur, two representatives of the Talukdars
of Oudh. The speakers who offered themselves at this session
had not in some cases grasped the division of subjects, but their
remarks were, asa rule, vaduable in showing the publie recognition
of the work of the department and the general desire for an
extension of its activities.

The main subjects for diseussion on the second day were
wheat and cotton, and the chair was appropriately taken by
Sir Alexander McRobert, a leading representative of the business
interests of Cawnpore.  The discussion on wheat was opened by
Mr. Albert Howard, the Tmperial Feonomic Botanist, who gave
a popular account of his work at Pusa and indicated that more
and better wheat could be grown in North India than is now the
case. He was followed by Rai Nathi Mal Bahadur, a prominent
representative of Indian commerce ; and the subsequent discus-
sion brought out clearly the general opinion as to the superiority
of Muzaffarnagar wheat to the varieties grown in other parts of
the provinces.

The attention of the Conference was then directed by
Dr. Parr, the Deputy Director of Agriculture in charge of the
Western Circle, to the possibilities of obtaining an increased
yield from the indigenous cottons; and he was followed by

Mr. Bevis, a partner in the well-known Elgin Mills, who uroed
! [e]
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the importance of inercased production. After the (lif(:ussi()n on
this subject had closed, Mr. Shakespcar called Ettrtclltl.()ll to the
utilisation of cotton seed, and indicated the conclusions to b.e
drawn from the experimental cotton-seed-oil factory \vhich.hl‘s
firm was conducting on behalf of Government. No sm‘iuu? difti-
culty had been found in the technical pmcesses;‘the oil was
readily marketable from the start, and the market for cake was
beginning to develop on satisfactory lines.

The third session of the Conference was devoted to co-
operation, the chair being taken by Mr. D. C. Baillie, Member
of the Board of Revenue. This discussion was marked .l)y the
contributions from men of practical experience in organiﬁmg and
managing co-operative societies ; thus Rai Ishar Sahai Bﬂhadl‘l.l.‘
described his successful work in Fatehpur; Mr. A. C. Mukerp
gave his experience as Manager of the Kashi .(Benm'es) Cl(j
operative Bank, and Mr. A. H. C. Hamilton described .the work-
ing of the Prayag (Allahabad) urban society:. Interesting papers
were also contributed by Munshi Kabul Ahmed (Semdlla’),
Munshi Ganga Prasad (Mainpuri) and Rai Kali Charan Sal.nlb
(Unao) ; and the general discussion showed the exte.nt . to which
the co-operative movement has already won appreciation among
the people. .

An afternoon session was devoted to entomologlcal .qu.eS-
tions, the chair being taken by Mr. Coventry, the Of}‘icmtmg
Inspector-General of ~Agriculture in India. Mr. - }jletch-er,
the Supernumerary Entomologist, Pusa, gave an interesting
lecture on insect pests, referring specifically to thc.: sugar-can?
grass-hopper and the potato moth, two pests which are Very
active in the province at the present time. The lecture wasf
followed by a brief discussion on the suitability to the provinceo
the Er: silk industry. '

The fourth day of the Conference was devoted to questlon.s
affecting the sugar industry, Dr. Leather, the Imperi'al Agri-
cultural Chemist, being in the chair. The first subJ.ect was

improvements in cultivation: Mr. Clarke, the provincial Agri-
cultural Chemist, described some of his preliminary results
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showing the great differences in the value of different varieties,
the possibility of economising seed-canes, and the importance of
proper manuring ‘This subject attracted few speakers, and the
Conference turned to consider the question of making gur suit-
able for refining into sugar.  Mr. McGlashan of the Cawnpore
Sugar Works, read an instruetive paper in which he explained the
drawbacks incident to refining from ordinary g, and also the
difticulties which the cultivator would have to face in changing
his practices.  Aftera short discussion on the subject, the indigen-
ous system ol sugar-making was considered and roused considerable
interest. Mr. Dickinson, who represented Messrs. Broadbent
of Huddersficld at the Exhibition, opened the subject by explain-
ing the advantages to be derived from the introduction of the
centrifugal : and then Rai Ragho Prasad Narain Singh Bahadur
advocated from personal experience the adoption of the Hadi
processes of sugar-manutacturve, which were also recommended
by Mr. Sealy of Gorakhpur, Pandit Durshan Lal Dube of
Rewah, B. Janki Prasad of Fatehpur-Sikri and B. Pheku Ram
of Jaunpur, all of whom have expericnce of working these
processes. On the other hand, representatives from Bareilly
one of the chief centres of the industry, eriticised these processes
from the commercial side, and Mr. Allen, the Collector of
Bareilly, expressed the opinion that therc was not much to
choose between the Hadi processes and those worked in Bareilly,
but that the introduction of the ceutritugal was an undoubted
improvement for work on a fairly large scale. Mr. Hadi replied
to the criticisms which had been offered on his processes, and a
most interesting discussion was then brought to a close.

The Conference then considered the introduction of small
moderu factories. Mr. Hulme, the Eungineer in charge of the
Exhibition factory, described the processes carried on in it,
emphasising the fact that with the exception of quicklime no

chemicals of any sort were used. His paper produced little

discussion, but the crowd of visitors at the fact,ory on this

and subsequent afternoons showed the interest which it had
aroused.
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The fitth day was devoted to the cousideration of imple-
ments and machinery, Mr. McLeod, the Chief Engineer to
Government, being iu the chair. The discussions were introduced
by the present writer who pointed to the progressive rise n
wages as being a factor of fundamental importance n (letcrmining.
the future of agriculture. Mr. Milligan, Deputy Divector of
Agriculture, followed with a paper indicating the cffect of high
wages in the Punjab, and the consequent development of the
use of machinery; and after remarks by various speukcrs.
Mr. Burt, the Deputy Director in charge of the Agricultural
Court of the Kxhibition, gave an account of the different classes
of implements that were shown, and deseribed a nechanical
installation recently set up by a land-holder ncar Cawnpore
who, beginning with an oil-engine and pump, had added a
flour mill, cotton gins, a small grinding mill and a chaff-
cutter.

The subject of water-lifts was then introduced by Mr. Chat-
terton, Superintendent of Industrial Education, Madras, who
described the progress made in introducing pumping-plants in
Southern India. A discussion followed on the diticulties in
bringing implements into general use, which brought out very
clearly the need for simplicity in construction aud for the provision
of facilities for repairs. Following on this M. Molony, Com-
missioner of Gorakhpur, read a paper ou wells in which he
explained the different ways in which Governent was prepared
to assist construction ; and the session closed with a paper by
Nawab Fateh Ali Khan Kazilbash, describing the advantages
he had secured by having his wells bored.

The closing session of the Conference was devoted to
questions relating to cattle, and the chair was occupied by
Rai Sundar Lal Bahadur, one of the most prominent citizens of
Allahabad. The discussion on the first subject, the protection of
cattle from contagious disease, was characterised by cordial
appreciation of the work of the Civil Veterinary Department;
while that on cattle-breeding brought out little beyond the
needs, already recognised, for more grazing and better bulls.
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The question of providing daivies for the cities of the provinces
attracted wider interest as the high price of ¢hi is the subject
of geneml complaint. — Mr. Smith, the Military Dairy Expert,
urged that legislation to prevent adulteration was a necessary
step ; and it may be mentioned here that the chairman of the
day has since mtroduced o Bill dealing with this subject in the
provincial Legislative  Council.  B. Moti Chand of Benares
urged that the dairy industry was particularly suited to private
enterprise ; and  Mr. Chatterton suggested that the supply of
milk could be simpliied by the use of milk-powder, a special
demonstration of which was given in the afternoon. The dis-
cussion had eventually to be closed owing to want of time, and
the Conference then broke up after the chairman had thanked its
orgauiscrs and suggested that similar counferences should be held
periodically in different centres of the province.

The question may be raised : was the Conference worth the
trouble /' An answer to this question must uot be looked for
merely in the proceedings;* the success of the Conference is to
be judged by its effect on the large majority of the members who
took no active partin the proceedings, and that eftect is not likely
to manifest itself immediately.  But judging from the enquiries
made during and after the Conference, the effect has been consider-
able ; a large number of intelligent men are now thinking over
the “agricultural problews of the localities in which they live, and
seeking the help of the department in applying the solutions
which they heard of at the Counference; and it is not, I think,
too much tosay that the whole current of public opinion has
been concentrated and directed on more definite lines.  Aund so far
as the department is concerned, the Conference has been of very
real value in bringing the officers into closer touch with many of
the natural pioneers of agricultural development, and in enabling
them to realise more clearly than before the attitude of the people
and the nature of their needs for assistance.

* The proceedings have been printed by the Superintendent of the Government Press at
Allahabad and will shortly be on sale,
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VI--Live-Srock.

Tuk live-stock of the Deccan consists of the tollowing :—

Horses and pouies 71,000
Sheep ... 1,300,000
(roats 1,200,000
Buffaloes .. D00,000
Cattle - v 2,900,000

Before considering each class separately it will be desirable
to give some idea of the general conditions under which stock
is bred and reared in the Deccan. On the crest of the ghats,
and in the strip of country adjoining, the rainfall is very heavy
during the monsoon. This results in an abundance of grass;
but it is coarse and of a poor feeding value ; while, in this tract,
the climate during the three months of excessive rain is preju-
dicial to the health of stock. The East Deccan is a dry country
and grazing is very scanty. All the good land is cultivated, and,
though large areas are available for grazing, they consist alinost
exclusively of stony uplands where the soil is of the thinnest.
On such lands herbage is scanty and is confined to the rainy
months—July to October. In an ordinary year the cattle have
to work hard to find a living on these hills after December ; and
from March to July the so-called grazing grounds are, for the
most part, as bare as a high road. In the intermediate tract
between the ghat region and the East Deccan there is a fair
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rainfall, and in some localities the facilities for grazing are much
better. Herc and there considerable areas of occupied land lie
uncultivated, and the natural herbage provides some grazing :
but no attempt is made to improve or enclose them, and it is
only by courtesy, that they can be called pastures. Stock,
during the greater part of the year, are expected to pick up a
living as best they can on the hills, in the river beds, or in weedy
fields from which the erop has heen harvested.

Ponies are bred principally in the Eastern Deccan.  Iu the
old days Deccan ponies had a considerable veputation, and gave
the wobility for which the Mahratta armies were famous a
century and a half ago.  Kven at the present day the Deccan
ponies arc extremely hardy and enduring, and do good work
in tongas; but their virtues end there.  They are, for the most
part, under-ted and under-sized ; and their appearance usually
indicates that they have been worked too young.  The Army
Remount Department has demonstrated at Ahmednagar that,
with care and expenditure, good horses can be bred in the
Deccan ; and private breeders are not slow to avail themselves
of the services of the stallions maintained by Government in
the Deccan for their use. Here and there a well-to -do land-
holder will make a hobby of high class horse-breeding, and
occasionally breed a really good foal, and obtain a good price
for him ; but it is hardly business, and is not usually regarded
as such. If anyone requires a good horse or pony, he knows
that his best chance is to go down to Bombay and buy an
imported Arab or Waler.

(foats are found in every village. The muales are killed
for food and the temales provide milk for children. No trouble
is taken with their breeding; but they are very hardy, and
shift for themselves, costing practically nothing to their owners
for food. Under these circumstances they may be considered
as a source of profit to the latter ; but in so far as the community
is concerned, it may be doubted whether they do not cause morbe
loss than gain ; for they roam over the unfenced country brows-

ing on any crop that is not strictly guarded and making tree
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growth impossible in places where it would otherwise  take
place.

Sheep ave grazed in Jarge herds of 100 to 300, and are
generally accompanied by a few goats.  Many shepherds lead
a migratory life, frequenting the dry uplands of the Kastern
Deccan during the wet months, and afterwards bringing their
flocks down to the cultivated lands, where the farmers welcome
them after the crop is removed, for the sake of the manure which

and

they provide. The sheep are kept constantly on the move,
thrive on the scauty herbage, though they do not get fat on it.
No system of fattening is practised, but wethers of one year old
afford lean mutton which secms to satisfy the meat-cating classes
who know no better. It is probable, however, that judicious
tattening would pay round the larger meat-eating centres.  The
wool is wretchedly poor, but the manure brings in some  profit,
particularly in a locality where sugar-canc and other valuable
garden crops arc grown,

The peculiar conditions under which the sheep industry 18
carried on may be gathered trom the following figures sup]»lied
by a sheep owner in the east of Poona District.

ANNUAL ESTIMATE FOR A FLOCK oF [00 EWES.

Protits
‘ Rs.
Fee paid to owner for folding 100 sheep by night ou garden land on
account of manurial value, at the rate of 5 anuas a night for 10U
sheep, for 9 months of the fine weather 84
During the remaining three mionths they ave folded in a yard and the
manure for the period may be taken as worth Rs. 16 16
Total value of manure . 100
Ra=.
Two shearings of wool a year worth 4 annas a sheep, or Rs. 25 per 100 ... 25
100 ewes will give 100 lambs a ycar, 50 male and 50 femalc. Allowing
20 per cent. for wastage this leaves 40 one year old w ethers for the
butcher at Rs. 3-4-0 each ... 130
40 cast ewes for the butcber at Re. 1-8 each 60
Total ... 190
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Profit (nbstract) .,

Rs,
Manure .. 100
Wool ... vee oes cee .. 25
Sale to butcher ... 190
Total . 315
Cost.

. Rx

Feeding costs practically nothing but 2 annas a head grazing fee to
(iovernment ... e Lo 13
Miscellancous . .. 8
Wages of one man and one boy at Rs. 12 per mensem for the two 114
Total e 16D

Net profit (Rs. 315 wminus Rs. 165)=Rs 150,

So that it the capital value of cach cwe be taken at Rs. 3,
the sheep owner makes 50 per cent. on his capital. I the
size of the flock be 300 instead of 100, the cost of labour for
herding is prn[mrtimmtclv\f cheaper, and the net profit is larger,
Oun the other hand, in the wetter localitics of the West Deccan
the losses from diseasc are greater and the profits are correspond-
ingly less.

Cattle form by far the most important and valuable part of
the live-stock of the Decean.  Taking the term Deccan  as
denoting the Central Division of the Bombay Presidency, the
pumber of cattle amounts to 3% million, of which about one-
sixth are buffaloes. Of the butfaloes the large majority are
mileh buffaloes.  Except ncar a few large towns the milk supply
is in no sense an organised industry. In the case of these
towns the milk supply is derived mainly from buftaloes: but
the Deccani buffalo is not a good milk breed, nor does the
country provide the quantity or quality of fodder requisite for
effective milk production. The price of good milk in towns is
usually very high; and much of the milk supplied is heavily
adulterated. Much might be done to improve the supply of
milk ; and no doubt there is money to be made in the business ;
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but the conditions of the country make it a ditlicult and preca-
rious one. In the case of a few of the better braeds of cattle,
when the object is to breed good bullocks, the ealf is allowed to
run with the cow and the cow is not milked ; but in most cases
the calf is allowed to suck only one halt or one quarter of the
milk, according as it is a bull or a cow calf.

The importance of cattle is far smaller from the point of view
of milk supply than from the point of view of draught.  As re-
gards draught the horses of this tract are of little importance.
Buffaloes are used in small numbers for heavy draught, for
ploughing in rice tields and in some localities ws the first pair in a
large team of plough animals.  But it i the oxen who do almost
all the ploughing and other ficld operations in the Deccan on
which the agriculture depends. The plough eattle amount to
1,315,000 and the plough buffaloes to 55,000. A large proportion
of the plough ecattle, including most of the best, are imported
into the Deccan from Central India,* and command high prices.
Eighty years ago a good working bullock of the small local breed
could be purchased for Rs. 20; even [0 or 15 years ago 1t could
be purchased for Rs. 30 ; but in the last 10 years the price has
doubled, and is steadily rising. A fairly good Deccani bullock
now costs about Rs. 60, a half bred Khillari, Rs. 100 or more;
while a good Khillari or Krishna valley bullock may fetch any-
thing up to Rs. 300 or even Rs. 100.

The cause of the rise in price is not far to seek. Ninety
years ago cultivation in the Deccan generally, and in the East
Deccan in particular, was scanty, and there were large areas of
good land which lay waste and grew some kind of herbage. The
demand for cattle was then relatively small, and the waste lands
provided grazing grounds which enabled cultivators to rear cattle
sufficient to meet the demand. With the advent of more settled
conditions, however, a large increase of cultivation occurred, and
reduced the area of grazing grounds. This process steadily
continued till towards the end of the last century; at the

The term Central India is here used as including the Central Provinees,
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present time, practically all the good land is oceupied, and most
of it is cultivated. During this time, as the demand for bullocks
increased, large numbers were brought for sale from the extensive
grazing grounds of Central India; and the result of this change
in economic conditions did not at once become obvious. It was
not till the famines of 1897 and 1859-1900 that the pinch was
severely felt. After recovering from the famine of 1876 the
cattle in the Decean had remained fairly steady at 3,700,000
during « series of good years in the eighties, and during the early
nineties rose to 4,000,000, Then came the famines of 1896-97
and 1899-1900 during each of which nearly a million cattle were
ost ; so that in spite of purchases from outside the number fell
from over 4 millions in 1895 to less than two and a  half millions
in 1901, a fallof two-fifths in the aggregate, and of over half
in the case of certain districts. The plough cattle which numbered
1,631,000 at their high water-mark in 1895 had lost one-third of
their number by 1901, and have only made up half of this loss ten
years later, their number now standing at 1,371,000. It might
have been expected that cattle would pour into the Decean from
Central India to make up the deficiency ; and no douht considerable
numbers did come 1. But Central India also had suffered
severely from famine, and though prices rose, the supply fell off.
The acreage of cultivated land in  the Deccan amounts to
13,635,000 acres ; which gives almost exactly one pair of bullocks
to 20 acres. Now it may be roughly taken that in the Deccan
a pair of good bullocks can cultivate 30 acres of light soil, 20
acres of medium soil and 10 acres of heavy black soil. Assuming
that the cultivated area is equally divided into these three classes
the present number of plough eattle works out at almost exactly
the requived number, riz, a pair for each 20 acres of land.
There are, however, two considerations which greatly discount
this apparent sufficiency of plough cattle. 1In the first place, a
large number of them are engaged for a great part of the year
working the m/iofs on the 156,000 irrigation wells, and many
more are employed for most of the fair season in carting on
the roads; while the 500,000 acres under irrigation demand a
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higher degree of cultivation, and require more bullocks. In
the second place, the assumption that the plough cattle are all
efficient is far from being a fact. It may be said without fear
of exaggeration that 20 per cent. of the so-called plough cattle are
practically useless and that another 10 per cent. are very ineftec-
tive. Itis not possible to make more than arough estimate of the
number of cattle that is necessary, but the following may give
some idea of actual requirements :—

Ballocks,

To cultivate 133 million acres ... 1,360,000
Allowance for warking wells . 100,000
Allowance of extra bullocks for irrigated lands 50,000
Total good bullocks necessary .. 1,500,000

Assuming that 25 per cent. of the total numberof bullocks are
useless, it will need a total of 2,000,000 to give 1,500,000 effective
work oxen ; and this may be taken as a general indication of the
number necessary. The allowance made for extra bullocks for
irrigated land is very moderate ; and the allowance for work
on wells has been pitched very low, since most of thix work is
taken as being done by ordinary plough bullocks ; while no extra
allowance is made on the ground that many of the cattle are
used for a large part of the year in carting. It will be seen that,
according to this estimate the number of work cattle has never
been adequate, and is now 31 per cent. short. But the estimate
made may be taken as a moderate one ; and as irrigation increases
the number of work cattle necessary will rise. The deficiency can
be remedied either by increasing the numbers or by improving the
quality of the animals. Tu either case the question of fodder is
at the root of the matter. Even during a series of good years
the number was unable to rise higher than 1,650,000 bullocks,
good, bad and indifferent ; which was itself insufficient ; and a
few bad years reduced the number to 1,100,000 which is totally
inadequate. To provide against such losses the storage of
fodder in good years to tide the cattle over the bad years is
essential. Much might be done in many parts to make better
use of the existing fodder supply ; but that in itself would
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not sutlice, The people must adapt themselves to the new
conditions and realise the imperative necessity for growing
. . =
fodder crops. Tt may be sald that there is hardly any lesson
that they have to learn more important than the growing
. 3 0 ‘ b‘
efficient storage and economical use of fodder crops.

In the ecase of improving the quality of the eattle, too, the
question is primarily one of fodder.  In many localities the supply
of stored fodder is barely suflicient for the working animals, and
the cows and young stock are turned out all the year to shift for

”m . ' 3 vyl .
themselves.  The nature of the grazing grounds has already been
described, but the hardy stock get along fairly well from August
to February. From March onwards their state is very miserable.
They rapidly lose condition, and are driven by hunger to eat
almost any refuse, and even to gnaw the trees. By July they
are reduced to skeletons; and when the rain commences, and the
young grass begins to grow, they gorge themselves on it, and
suffer severely from scouring and tympanitis.  Under such condi-
tions good bullocks cannot be reared, and it is not much use

. . N N T . v + * M
talking of careful l‘nm,(llng. Where the fodder supply is better,
some care is taken in the matter of mating.  In such cases the
object is usually to provide a good hull of the Khillari breed to
run with the village herd. The idea’is to grade up the small
Deccani breed, and to rear stock of the size and strength neces-
sary for ploughing the stift black soils. Tt is generally believed
that the Deccani breed has greatly deteriorated in the past 50
years. [Be that as it may, it is certain that cattle larger and
stronger than the present ones are required for effective plough-
ing; and with rising prices and a falling supply from outside
the only way that the cultivators can get them is to breed
them themselves. In England over half the farm land, exclusive
of mountain, consists of permanent pasture, and of the arable a

e - . N . L4 Al
Jarge part is devoted to fodder crops. To one accustomed to
this state of aftairs it seems natural to suppose that the Dececan
cultivator would recognise the direction in which lies lis only
remedy. But from time immemorial he has been accustomed
to trust to the waste lands for the main support  of his stocl
s stock,
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and he still sighs for the extensive grazing lands of the past,
which have assuredly gone, never to return.

Much emphasis has been laid on the question of fodder as
the prime factor in the case. It will be realised, however, that
there are other considerations of importance, Three great
obstacles to progress consist of the constant recurrence of con-
tagious cattle disease, the neglect of the cultivator to castrate
the young bulls that are unsuitable for breeding, and the impossi-
bility of eliminating the unfit owing to the religious objections of
Hindus to kill eattle.  Losses from contagious disease are trifling
as compared with losses from starvation; but from 1,000 to
10,000 deaths from the former cause are reported every year;
and the real numbers are probably far greater. It is not so long
since such diseases were rife in England.  In 1865-66 the losses
in England from rinderpest were estimated at 234,000 animals,
worth from five to eight million pounds sterling. The stringent
sanitary measures which are there enforced by law have com-
pletely stamped out the worst of these diseases. The nature
of these measures is well known, and it will suftice to say that
in the case of rinderpest the owner of diseased cattle is bound
to give information, and the local authorities are bound to
take prompt action. All affected animals and all animals which
have been in the same stable, shed or herd or in contact with
affected animals must be slaughtered, and other animals about
which there is any suspicion may be slaughtered if the Board
of Agriculture think fit. No animals may move out of an
infected area, or from one part to another of an infected area.
Fairs and markets are prohibited. Carcases are properly
disposed of; and care is taken to prevent the importation of
disease from abroad. Apart from the question of slaughtering
cattle, such regulations would in India be regarded as intolerable ;
and it would be impossible to enforce them. But in England
where they have been strictly enforced, the value to the farmer
of the results that have been obtained is incalculable. In India
the lines of work indicated are preventive inoculation and the
segregation of diseased animals,
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The negleet of the Deceant farmer to castrate all young
bulls not required for breeding makes  careful mating impossible
in a country where all the cattle run together.  The execllence
of the Kankreji breed in Upper Gujarat and Kathiawar is mainly
due to the fact that the breeders of those parts practise early
castration. In the Decean they do not castrate bulls till they are
four years old, and the number of unsuitable young bulls which
pan with the herd cannot fail to have a bad effect on the breed.

A matter of more importancee to the present enquiry is the
case of the 24 per cent. of useless cattle ofall kinds, amounting in
round numbers to 900,000 beasts.  These consist of worn-out
old bullocks, barren cows, and beasts which from extremely
gtunted size, maltormation, broken limbs or bad feet are useless
for work purposes. Ina meat-cating country all such animals
would be promptly fattened oft and sent to the butcher, and
so become a source of profit rather than loss.  But in India
the demand for heef s very Limited : so most of them continue
to eke out a wretched existence.  In this connection it may
be worth while to consider the statement which is frequently
made that the slaughter of cattle is m a  great measure
responsible  for the deficieney of  work-cattle,.  The argument
seems to be that o certain number of cattle exist, and that
if you kill some the number left must of necessity be less.
It ignores the nature of the cattle slaughtered, and the fact
that the number of existing guttlc 15 not a fixed quantity
but, within broad limits, can be increased at will. The reason-
ing is in fact very similar to that which underlies the theory
of the drain of wealth” from India.  Now with regard to the
slaughter of cattle in the Deccan the f:acts are these. About
50,000 cattle are annually slaughtered in the Deccan or drawn
from the Deccan for slaughter in Bombay. These consist almost
exclusively of worn-out old bullocks, lame and malformed beasts
and barren cows. Not 5 per cent. of those slaughtered are, or could
ever, become of any use either for draught or for breeding

urposes. To ascertain this all that is necessary Is & visit to
the slaughter-houses; but an examination of prices wil) suffice
15
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to show that this must be so. The carcass of an average
Deceani bullock of the kind and condition brought to the
slaughter-house, skinned and dressed, weighs about 150 1bs.
which at the current rate of 12 1bs. per rupee is worth Rs. 12-8-0.
The hide is worth Rs. 6 and the offal and fat (say) Re. 1-8-0.
Total Rs. 20. But between the cultivator and the meat seller
are several middlemen who have to make their profit, and recoup
the cost of bringing the animal to market.  The cultivator will
be lucky if he gets Rs. 15 for the bullock.  Now it has already
been stated that the price of a good Deccani bullock is Rs. 50
to 60; and it may be confidently stated that there is not a
bullock of any use for draught that would not command at least
Rs. 30. Is a cultivator likely to sell to a butcher for R« 15 a
bullock which will command Rs. 30 or more in the market 7 He
certainly will not do so; and if he sells a bullock for Rs. 1d or
less, the reason is that it is useless for draught purposes, and its
only value is for slaughter. The same argument applies to a
bullock of larger breed, with a dead weight ot 300 1Ibs. : all that
is necessary is to double the figures, and it will in the same way
be realised that a cultivator will not sell to a butcher for Rs. 30
a bullock for which he could get Rs. 60 or more for draught pur-
poses. So far as bullocks are concerned, a consideration of the price
of beef and the price of draught animals will show that a draught
animal i1s worth far more alive than dead. Under such circum-
stances it is only the unfit and the worn-out that are brought
for slaughter. Occasionally a calf may be seen at the slaughter-
house which looks as though it would with proper attention
turn into a fair bullock and one wonders why the cultivator has
sold it. It is pretty certain, however, that the original owner
knew more about the calf than the casual observer does, and he
also knew what facilities he had for rearing the calf to maturity.
If he found it more profitable to sell it for Rs. 10 when it was
young and in fair condition, he probably knew what he was about.
Barren cows provide the best beef; and are often young and in
good condition when brought for slaughter. They are of course
useless for any other purpose.
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The number of cows wholly or partially barren to be seen
round the country stde is very remarkable.  Anyone accustomed
to the circumstances of economic cattle-farming expects to see
every cow earning her living.  She should be in milk, or in ealf,

or fattening. But in the Deccan numbers of cows are to be seen

doing nothing to pay their way.  Many are completely barren,
and many others calve only once in two or three years, and give
but little milk, aud that for a short time only.  This is partly a
matter of personal idiosynerasy, and partly due to lack of green
fodder without which cows will not come in season. In some
cases a little work would probably put the cows right ; but this is
contrary to Hindu custom.  In France and Belgium  small
holders habitually work the cows.  They generally cannot afford
to keep bullocks, and in such cases the cows have to do all the
cultivation.  Far from being bad for the cows, light work is
beneficial to their health even when they are in milk. They must,
of course, not be given very heavy work or be put to a severe
strain ; but when carcefully treated by the owner they do useful
work without any harm to themselves; and in this way they are
of the greatest assistance to small holders.

Tt will be realised from the above that it is not the 50,000
Deccani cattle which are slaughtered annually which cause loss
to the cultivator, but the 800.000 useless beasts who are not
slauglltel'ed. It there was a greater demand for heef and the
cultivator could dispose of them all for slaughter even at Rs. 10
a piece, the Deccan would be Rs. 80 lakhs better off, and there
would be more grass for the eftective cattle to eat.

In stating the economic facts with regard to the slanghter
of animals, it must not be supposed that it is intended to re-
commend to Hindus that they should countenance the slaughter
of cattle. It would be obviously improper and foolish to advise
them to do what is repugnant to their religion and to their
feelings. It is essential, however, to realise the facts. In India
the provision and maintenance of cattle are a source of difﬁculty
and loss to the cultivator, while in other countries the cattle are
a source of profit.  Leaving on one side England, where cattle are
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not used for draught, and tooking at France over a large part of
which cattle do most of the farm work, it is found to pay to
slaughter bullocks not only when they are getting old, but long
before they are worn out.  Bullocks are commonly worked from
4 to 7 years old, and then fattened off, Fine bullocks of the
large white Charolais breed may be scen going off to the butcher
at the age of 7. It ixsimply a question of what pays best ; and
it is by such methods that cattle which used to be regarded as a
“necessary evil” to the Krench farmer are now converted into a
source of profit. The French farmer sells off his seven years old
bullock to the butcher knowing that he has more young ones
coming on. He takes threc years work out of them and converts
them into cash before they begin to deteriorate. It is not
likely that the demand for beef in India will increase to a point
at which the flesh of all uscless animals would find a market ;
and it is, therefore, most improbable that the price of beef will
rise to a point at which it would pay to slaughter animals
which are of any value for draught or for breeding. The
above facts are, however, mentioned to show that even if
such a thing were to occur, it would not necessarily be prejudicial
to agriculture. Far from it ; it would solve the greatest difficulty
of the cultivator, and enable him to do what the French farmer
has done, viz., to make the meat consumer pay for the ploughing
of his lands.
(o be continned.)



PLATE XXVI.

WALL ENCLOSED VINEYARD.

GRAPE GROWING AROUND PESHAWAR.

By W, ROBERTSON BROWN,

Superaendent of Farms, N.-W. I, Province.

HE grape vine Is vigorous and fruitful throughout the
e l o L]

greater part of the North-West Frontier Provinee. A grape
pergola is gencrally to be found i the public garden of each dis-
trict and the shade tree by the well of the zamindar is often
vine-embowered.  But vineyards in the true sense of the word
are chiefly clustered around villages which have grown grapes
for the Peshawar market for at least half'a century.  The villages
of Ahmad Khel, Bazid Khel, Sheikh Mohammadi, Suleman
Khel, and a few others in the Peshawar tahsil, which are
situated within cight miles of Peshawar city, have long been
noted for the productiveness of their vineyards and the quality
of their grapes. . .

The village of Sheikh Mohammadi has 100 vineyards ;
Suleman Khel has 100 Mashu Khel has 150 ; Bad Ber has
probably 100, and other villages in the same tahsil have each
from 20 to 100 vineyards enclosed by walls and ranging from one
quarter to two acres in extent.  Each of these villages markets
many hundreds of maunds of grapes in the months of July and
August. Plate XXVT shows the unpicturesque walls of a typical
vineyard. The stalwart Mohmand viticulturist creeps in and out
by the little wicker gate which is 4 feet high by 2 feet wide.

Climette cond Soil.—-The temperature within the walled-in
vineyal'ds throughout the year has not yet been recorded, but in
July and August, with the faintest breeze shut out, the atmos-

here in the vineyard is stifling.  Fven under the dense canopy

of foliage the temperature 1s probably not less than 130" at noon.
. 4 o o

In December and January it ranges from 22° to 80" In Average
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years heavy showers of rain fall in February, and again in late
March or early April.  Then follow two or three months of fierce
unbroken suushine, during which time the vineyards are freely
irrigated. These arc exactly the conditions under which superb
Furopean hot-house grapes arve produced.  The vineries there are
sprayed freely while the young shoots are extending, but after
the berries are set, spraying is discontinued as it would blemish
the berries. The land around the grape-growing villages 1s
renowned in the North-West Fronticr Province for its fertility.
It is deep red alluvial loam and is fertilised by the heavy deposits
of muddy silt which the water of the Bara leaves after every turn
of irrigation.

Drainage and Lrrigation. —The vineyards have excellent
natural drainage, and around the villages the land ix levelled for
irrigation on contour lines, scarcely two fields heing on the same
level. The Bara water vises and falls rapidly. Its bed is not in-
frequently almost dry for a considerable time and then the vine-
yards, in common with field crops, suffer from drought. Ax far as
possible, the vine growers irrigate cvery tenth day between 15th
April and 15th June.  After the crop is gathered, irrigation n
moderation is renewed till carly December, after which the vines
are given three months’rest.  The high mud-walls serve to protect
the vineyards from scorching winds, from grazing animals and other
depredators. Thefts by the villagers ave rare, for the owners of
the vineyards give generously, and the poorest can afford to buy
a few peaches or grapes in the season in July or August.

Preparation of the Lond and Planting.— After the protee-
tive walls are built in December, the land is ploughed as
frequently as possible before the 15th January. In early Feb-
ruary wide shallow irrigation channels are dug out at 15 feet
from centre to centre and usually 4 feet wide by one foot in
depth. Cuttings—not rovted nursery plants— are planted. Sites
are marked down the middle of each irrigation channel, and four
stout vine cuttings, 1 foot of which is buried, are set at each
site. One foot of cane is buried. When planting is finished,
the groups of cuttings are in squares which arc exactly 15 feet
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apart every way. White ants invariably eat one or two of the
cuttings, and it 1s on this account that four cuttings are planted.
Two plants only are desived at each site. In the first year
brinjals, or other summer vegetables, are grown between the
newly planted vines, and the shoots from the cuttings are
permltted to ramble at will over the cateh erops.

First Prouicny.—1In February, almost exactly twelve months
after the date of planting, the first pruning and shaping of the
vines begin.  Strong canes are slightly cut back ; weaker canes
are more severely shortened.  In each cane the laterals (shoots
from the leading canes) are cut back to one or two buds from
their bases. When the vineyard has been dug over by the
spade, light twiggy branches, like pea sticks, and about 2 feet
to 3 feet in height, are stuck irregularly over the land, and
chiefly around the plants.  Over these the young shoots of the
year are allowed to grow unchecked. By the 15th of June,
when the plants are 16 months of age, the vineyard presents a
broad level spread of luxuriant deep green foliage.  Kach vine is
now vigorous and in unchecked state of growth.

Second Priuwing.—Next year second pruning and the erop-

ing begin.  Most of the work of cultivation in the vineyards is
done in February. At that time the vines are pruned and the
land is turned over by the spade.  Pruning in the first and
second years is light work.  In the third year the tangled masses
of shoots are cut back to the main rods. Kach vine has from
three to five wrras or vods of 8 to 12 feet in length. The
laterals on the rods are pruned annually to within half an inch of
their bases. The pruning given in this, the third year, is exactly
that which is practised throughout the lives of the vines. Grapes
are borne on shoots of the current year only. The vigour of the
vines is by the pruning confined to comparatively few shoots,
and these are in consequence strong and capable of maturing
good bunches of grapes. The datric, a small saw toothed
sickle, is used as a praning knife. European gardeners would
recoil from this barbarous treatment. The real work of trainine
the vines begins after the second pruning. A rough f'ramewnri
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of any available branches is erceted over the vineyard at about
21 to 3 fect from the ground.  The bare pruned canes are spread
over and lightly tied to the frame. That completed, the vine
grower can rest till his crop is ripe. The young shoots which
spring from the pruned canes are not summer pinched or checked
in any way. They grow widely in every direction,

Cropping. —A few bunches of grapes are carried by the
vines in their third year; but full crops are borne from the 7th
year. There is a fruitful vineyard at Bazid Khel which has
earried good crops of grapes for over 50 years,  The Peshawar
tahsil vineyards are mostly of mature age. The number of
bunches per vine is not regulated.  Every bunch isx permitted to
remain ; nor are the berries in the bunches ever thinned.  Under
this inconsiderate treatment the weight of crop per vine varies
annually.  Some vines carry thirty bunches, others carry over
one hundred.

Varieties. ~Seven distinet varieties are grown and the oldest
villagers say that all of these were in the old vineyards of their
forefathers. The varieties are deseribed on page 225 from a
grower’s point of view, (Plates XX VITT & XXIX.)

Harvvesting and Mavketing.,  In vathering fruits the labour-
ers have to crawl on hands and knees. Tt is trying labour,
and a boy from a grape growing village would not willingly
gather grapes between 9 am. and 6 row. The grape growers
commonly lease the crops of their vineyards to Peshawar fruit
agents for periods ranging from two to ten years. The owners
cultivate the vineyard, dig, prune. and weed ; they maintain the
vineyard walls and they pay the land revenue.  When the crops
are ripe, the agents take over charge, and market the grapes.
The sum received by the growers per half acre  jaiih  varies con-
siderably. If a vineyard has a good proportion of vigorous vines
of kismis, bedana or sursavai, Rs. 100 may be realised. Rs. 200
per jorib per annum is considered a poor price.  The villages in
the Peshawar tahsil have an unusually amiable and convenient
arrangement for the supply of the Peshawar market.  Fach

village or pair of villages has two allotted market days per week.

PLATE XXVII.

(d) BEpANA.

(¢) SURSAVAL

(D) Tas.

(a) TUR.

A.J. 1,
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One may market on Monday and Thursday ; the other on Tues-
day and Friday, aud so on. Tu this way village inter-competition
is avoided, and the market is less likely to be glutted.  The fruit
is cut in the evening, and piled hightly on large open tlat baskets
which carry from 20 seers to | maund.  Scarcee or delicate kinds,
such as kismis or bedana, are marketed in baskets which carry
20 scers or less.  The fruit 1s conveyed to the city market on flat
hand-carts drawn by two stout men.  Round cocisle-shell shaped
baskets are used in conveying grapes by rail to the more import-
ant cities and towns of Northern India.  The baskets are lined
with soft dry grass and a few vine leaves, and when packed weigh
10 seers. The bunches are evenly and  firmly packed and convex

lids are laced sceurely down  Railing is entirely in the hands of

the fruit agents.  They book orders and arrange for supply.

Discases and  Tusect Pests. —-The pests of the vineyards of
|

the North-West Frouticr Province have not yet been studied,
but it may safely be said that most of the troubles which affect
European or American grape vines trouble the grapes of the
North-West Frontier Provinee to some extent.  Phylloxera is
happily not known. Mildews are common ; there are few large
bunches of grapes which have not a proportion of * shanked K
berries —or *““scalded ™ or “ rusted” berries.  Red spider spreads

every autumn. Thrips and aphides are not serious pests.

PLATE XXIX.

BEUANA,

SURSAVAL

HUSSAINT,

JOSHI.



PLATBE XXX.

GENERAL VIEW, AGRICULTURAL COURT.

THE AGRICULTURAL SECTION AT THE
ALLAHABAD EXHIBITION, 1911.

[. - MACHINERY AND IMPLEMENTS.
By S, MILLTGAN, s, nsec,

Deputy Divector of dyrienltire, Puajab,

Tais section of the exhibition has been the subject of many
laudatory reviews, and, on the other hand, of not a little adverse
criticism, the main objection offered being that many of the
exhibits were unsuited for use in India.  This somewhat narrow
view of the subject negleets the acknowledged educative value
of exhibitions generally, and more especially in India, where the

public have few opportunities of secing what iy being done in

the outside world.  To those interested in the agricultural
development of this country the agricultural machinery section
contained much of interest, and not a little of immnediate
pmctical value.

As it 1s quite 1mpossible in a short article to deal with the
whole exhibit in this section, it is proposed to refer briefly to
a few of the more important classes, more especially with regard
to their suitability to the conditions of Northern India.

The more obvious features of the KExhibition have been so
fully described elsewhere that little remains to be added. Suftice
it to say that the site was ideally chosen on the banks of
the Jumna—the buildings were commodious and sufficient, and
that the general arrangements left nothing to be desired (Plate
XXX). A feature of the agricultural machinery section lay i
the facilities for practical trials of tillage implements and such
machinery as threshers, winnowers, mowers and reapers, provided
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for by the Exhibition authoritics ; and although the available
space was necessarily limited, these trials were of great assistance
to the judging committee and of interest to visitors generally.

Tillage Implements.—In any country implements for tillage
are of first class importance, and this is more especially the case
in India. HExperiments conducted by the Agricultural Depart-
ments have shown the great possibilities of incrcasing the yield
of crops by improved methods. It is almost certain that this
will only be brought about by improved implements, as the
rayat has probably reached his limits with his present stock 1
trade. Dealing first with ploughs, it may be stated that this
section showed great variety and was on the whole representative
of the modern plough (Plate XXXI). For the sake of awarding
prizes the exhibits were divided into threc sections—heavy,
medium and light.

Heary Ploughs.—In the heavy class, which mncluded gang
ploughs of both the disc and mould-board patterns, the most
interesting feature was, perhaps, the trial of a single reversible
disc plough, shown by Ransome, Sims and Jefteries, Ipswich,
which made short work of some stift land with a fairly hard
crust near the pumping station and suggested possibilities for
dry land cultivation. Other exhibits in this class consisted of
lea, stubble and furrowing ploughs, which though good in them-
selves presented no new departures in design.

Medvum Weight Plonghs.—In this class there was a large
number of exhibits and the majority of the ploughs were included
in it.  On trial very satisfactory work was performed by ploughs
exhibited by John Wallace and Sons, Glasgow : and Ransome,
Sims and Jefferies. These two ploughs, which are of the same
pattern, finally shared premier honours and were awarded gold
medals. The pattern is very suitable for medium culti ration,
cleaning out perennial weeds and, if properly used, for ploughing
in green crops for manure.

Light Ploughs.—This class was meant to include all small
ploughs costing under Rs. 10 to be used for general  purposes
as a substitute for native ploughs. Although exhibits were

85,

PLATE XXXI.

PLOUGHING : AGRICULTURAL COURT.
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plentiful, they all belonged to the two types of plough well
known in Iundia as the * Watts “and * Meston ™ patterns.  On
trial the Watts had no difliculty n defeating its vival the Meston,
and the final award went to Ransome, Sims and Jefteries for a
well-finished specimen of the former, which, considering that the
share and other parts are made of chilled steel, should be good
value for the money. Summarising, it may be stated that each
class of the plough scction produced one or two ploughs of
considerable utility for special purposes in India.

Hrrows and Qultirators. This section was none too good,
considering its importance. There was a distinet want of variety
in the exhibits, and with the possible exception of spring
toothed harrows there seemed to be little of value for Indian re-
quirements. Messrs. Ransome, Sims and Jetteries, it is true,
showed a spring tined cultivator of great finish and quality, and
one could only regret that it was too good for the country.

Iuterenltivating Implements.—In this class may be grouped
both hand and bullock or horse-hoes and harrows.  The exhibits
were of the pattern generally adopted now-a-days with multiple
adjustments and presented no new features. This is an im-
portant class of implements for India, where intercultivation
is so necessary to preserve moisture and keep the soil in
proper condition during the early stages of the growth of the
crops.

What is wanted for India in this class is more good patterns
than first class workmanship. Soil conditions- are, compared
with most other countries, very easy, and it is not advisable for
the cultivator to put his money into getting too high a finish in
his implement. Harrows, cultivators and drill hoes, ete., can be,
however, readily and cheaply made in the country—all that is
necessary being correct patterns. It is hoped that the best
types, shown at the Allahabad Exhibition, will supply this.

Harvesting Maclinery.—Next in importance to tillage imple-
ments comes harvesting machinery. There is little doubt byt
that the prolongation of the wheat harvesting season affectg the
whole system of agriculture in the Punjab and parts of the Unjteqd
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Provinces, and severely handicaps any attempt to improve on
present practices. It should, therefore, be remembered that the
adoption of improved harvesting processes in addition to any
direct benefits, would undoubtedly have a powerful indirect effect

on the agriculture of these Provinces. To secure the iutrodue-

tion of machinery for this parpose, however, it must pay its own
way initially, as the people are not at all inclined to look to
indirect advantages.

Reapers awd Mowers.—=This class in the exhibition was of
interest mainly on account of the fact that the scarcity of harvest
labour in the Punjab has made reapers a very profitable invest-
ment on land where they can be used.  In the greater part of
Northern India their extended use ix under present conditions
out of the question. The number of exhibits were few,  The gold
medal was awarded to John Wallace and Sons for the type of
machine which has been used in the Punjab tor three years, and
is an adapted mowing machine with manaal delivery.  The second

prize went to the International Harvesting Co. for a MeCormick

side delivery machine.

Threshing Machines.-~The necessity of improved threshing
machinery for wheat is becoming more evident every year, and
although many efforts have been made to solve the question, little

headway has been made. It is hoped that the attention drawn

to the subject by the Exhibition will have the effect of promot-
ing the movement. The difficulty is entirely one of Leonomics,

as the machines shown at Allahabad on the whole performed

their work very satisfactorily. The crux of the question lies

in recovering interest and depreciation charges on an expensive
plant in the short season during which it can be used. The
deciding factor in this class of machinery is thus the ratio of
the output to capital cost. Hence, other things being equal,

reliability and that which comes to the same thing In India,
simplicity of design, are essential.  In the Exhibition chief
interest was, of course, centred in the steam threshing plants,

which for a considerable time gave working demoustrations

daily.
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.AS"tefcm Threshers.—Three  English firms came forward with
exhibits. Marshall Sons & Co. and Garretts with one plant
each, while Ransome, Sims and Jetferies showed two of different
designs.  All machines were of the latest patterns approved by
their makers, and there was really little to choose in the \\'or])<
done by them, which, as mentioned above, was quite satisfactory.
All machines were fitted with straw  bruising and chopping
apparatus At the saume time 1t must be admitted that fo:
ordinary purposes in this country three of the machines were of
a type which presented too many complications.  The fourth,
shown by Ransome, Sims and Jefteries, a 30-inch machine driven
by a 3 h.p. [nn'tnl)lu engine, came much nearer to what is
required for the country.  The machine in question, by effecting
the chopping in the threshing drum, is thereby so much simpli-
fied that it presents the appearance of a large open sifter with
two cylinders.  Weight is also considerably reduced and the set,
each part of which (the engine and thresher) weighs only 8 tons
is quite portable even on distriet roads.

Bullock Power Thieshers.—It was a pity that the machines
exhibited in this class could not be shown working. There is
little doubt but that a really satisfactory machine for bullock-

ower would command an immediate market. Both Messrs.
MecCartney, Old Cumnaock, and the Bon Accord Co., Aberdeen,
exhibited useful looking machines, but it s impossible to estimate
their worth without trial.  None of the exhibits had straw chop-
ping and bruising attachments. It is a pity that no attempt had
been made to exhibit anything in this line, as there is only one
geason for bl making in Northern India and the operation
must be done at harvest time, when the straw is dry and brittle.

Hand Power Threshers.—A few firms exhibited hand power
threshers. Owing to the strain required to keep up speed there
does not seem much opening for this class at present. A
machine shown by Messrs. Hunt, which did good work on trial,
might probably with advantage be driven by cattle.

Winnowiny Jlmw/mu'x.f'l‘he people i Northern India
depeﬂd entively on the wind for winnowing purposes, and



232 AGRICULTURAL JOURNAL OF INDIA [V m.

although the dry climate is favourable for all harvesting opera-
tions, much time is lost in localitics where wind is uncertain.
Until steam threshing s successfully introduced, if" it ever is,
into these places, a winnowing machine for the threshed wheat
crop is needed. This section in the Kxhibition was, therefore,
an important one, and although most machines shown were of
the grain-dressing type, there were a few exhibits, which rvep-
resented attempts to preduce machines for Indian requirements.
A machine exhibited through the Central Provinees A gricultural
Department, manufactured in  the country. deserves some
mention. Made entirely of iron, it should be fit to stand any
climate. The mixture of chatt and grain is shaken transversely
over a rough riddle with a considerable slope, and provided the
straw in the mixture is not too long, the machine does satis-
factory work.

An entirely ditferent type, built by John Wallace and
Sons, for the longer, and rougher blhise of  the Punjab, has
long smooth perforated zine riddles, a horizontal shake, and
a blast divider. The whole machine is built to avoid choking
and to give a large daily outturn. Tts work was considered
so good that a gold medal was awarded to the maker.
Other machines, as stated above, were practically grain-dressers
and though good in themselves, had little eapacity for dealing
with bhusa.

Having dealt with tillage implements and harvesting
machinery, which are the main stock-in-trade of farmers all the
world over, and of which the largest portion of the agricultural
machinery of the Exhibition consisted, there remain many addi-
tional features well worthy of mention.

Fibre-extracting  Machinery.—-Fibre-extracting machinery
comes more under the head of Industry than Agriculture, but it
is impossible not to note the excellence of the exhibits in this
section. Special mention must be made of the decorticating
machinery of Messrs. Krupp and Co., which specially commended
itself to the judging committee after extended trials, and was
one of the most attractive sights in the exhibition.
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Bulloclk Power Cane Crushiwy Mills.—It is with real pleasure
that we have to refer to the excellent exhibit of the Nahan
Foundry in this section.  This well-known factory, owned by the
Nahan State (Ambala Dist.), has probably done more for sugar-
cane growers In the Punjab by the great etliciency of its cane
mills than any firm in existence. They exhibited a complete set
of their standard patternmills, which were models of good work-
manship and careful adjustment.

Dairy Maclinery.—The Dairy Industry in India is assuming
an increasing importance, owing to the industrial development of
the country and the demand for a better class of produce from the
large towns. Although exhibitors of this class of machinery were
few. the deficiency was more than made up by the completeness
of the working dairy shown by the Dairy Supply Co. in conjune-
tion with Mr. Keventer of Aligarh.  The plant was thoroughly
modern, driven by electricity and was the centre of much interest.

Space does not permit ol mention of many other interesting
features in the Agricultural Court. Such exhibits as fodder
presses, flour mills, rice-husking machinery, all of which are of
direct and indirect importance to a rural community, have not
been dealt with. The necessity of explanatory remarks in an
article of this nature necessarily limits the number of classes
which can be discussed and also any detailed mention of the
names of the exhibitors.  The excellent general displays in the
stalls of firms like Burn, Marshall, Ransome, Sims and Jefteries,
Rudolph Sack, Krupp, Thomson, Leslie, The Empire Engineer-
ing Co., the International Hyar\'estmg Co., and many others can
only be mentioned (Plate )&XXII?. After all that has been
said of the excellence of the organisation of the Exhibition, it
was the en terprise of the exhibitors which made it the undoubted

guccess it was.
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II.—WATER-LIFTS.
By ALFRED CHATTERTON. nsc,

Superintendent of Indnstrial Education, Madras.

In the report of the TIrrigation Commission, which for
statistical purposes is now perhaps a little out of date, it is
stated that in the United Provinces there are 500,000 permanent
wells and 830,000 temporary wells irvigating in a normal year
5,731,000 acres. The average lift is probably not less than 30
feet and in the aggregate the amount of work done by cattle
power in lifting the water for the irvigation of this vast area is
enormous and the cost to the ryots of the country an annual
sum which may be more than, hut certainly cannot be far short
of, 10 crores of rupees. This is not all, as besides the area
under wells, there is much irrigation under canals, jheels and
swamps which involves lifting the water. It is true that the
lift in these cases is seldom more than a few feet, hut most of the
work is done by hand and human labour is invariably more
expensive than cattle power.

I do not pretend to any great accuracy in the above state-
ments, which are only made to illustrate the importance of water-
lifting in these Provinces and the necessity for carrying out such
work in the most economical manner possible. That it is not so
done goes without saying, but the exteunt to which improvement
is possible is quite unknown. It is a matter for the State to
deal with as the problem is far too difficult for private individuals
to tackle, and there is but little chance that any adequate solution
would yield a direct pecuniary reward to the individuals who
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worked it out. It ix mainly a question of adapting t
available under modern conditionsqto the end reqluirerl, ]:veh?(]:lim;:
the lifting of smiall volumes of water through a moderate vertical
distance. If the volumes were larger or the vertical range
greater, the problem would be a simpler one.  The real elemeTlt
of difficulty is to apply mechanical methods of lifting water to
the small scale on which the ryot works. )

I am not sufticiently acquainted with the ryots’ methods of
lifting water in the North of India to express any opinion on the
possibilify of improving them, but in respect to the South of
India I feel fairly contident in saying that the best practice of
the ryots in their methods of applying animal or human power
to lifting water is, it not perfect, exceedingly hard to improve
upon. The picottals s a very cfficient water-lift for heights
ranging between 10 and 20 feet, and though at first sight it may
seem that to employ one man solely to tilt the bucket and guide
the lifting rod is o waste of energy, yet it is not really so, as by
changing round from time to time each man gets a needed rest
and the work goes on without exhausting the men for a longer
time than would otherwise be the case. Similarly the South
Indian mhote with its leather or iron bucket and leather discharge
pipe is, when worked on a steep incline on the A7l system, an
excellent method of utilizing cattle to draw water from a deep
well. It of course involves the employment of two pairs of
cattle and is not well adapted to shallow wells from which water
may be drawn by the mliote worked on the lagor plan with one
pair of cattle. Various attempts have been made to Improve on
these methods and some of them have had a certain amount of
vogue for a time, but they have gone out of use and must there-
fore be classed as failures. The indigenous methods are the
result of long experience and are probably an example of the law
of the survival of the fittest-—that is, of the methods of drawine
water from wells which are most suited to the environment anz
resources of the ryots. lxperience has taught the people of
India that, to get the most work out of men or animals, they
must not apply their muscular efforts to the direct Pl‘Odtlc;ion o)f
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external work, but that they must, as far as possible, store kinetic
energy in their bodies, and utilize the same by allowing their
weight to act by the descent of their bodies. The picottal has
a high efficiency because this principle is very perfectly carried
out in that water-lift and the single wlote has casily held its
own against the double mhote, partly because of its simple
chatacter, but mainly because whilst descending a steep incline,
the gradient of which is from 1 in 2} to 1 in 3, the animals auto-
matically throw a very considerable proportion of" theiwr weight
on to the yoke and thus are able to excrt a much stronger
draught than when walking on the level and therefore draw up
a much larger bucket of water each time.  Again, an animal like
a bullock and still more a pair ot them are able to exert a much
stronger draught in a straight line than when walking in o circle.
To attach a pair of animals to a gin or whim such as 1s very
commonly used is to employ their muscular efforts in the most
inefficient way possible. The smaller the diamcter of the cireular
path in which they walk, the worse is the result.  No ingenuity
in the design of the water-lift worked in this way can altogether
compensate for the defects in this system of employing power.
In some instances, such as the common mortar mill, the cheap-
ness and simplicity of the device compensates even for this
defect, but in the case of water-lifts the possibility of using other
and better methods of lifting water puts the gin out ot court.

It is not unlikely that mechanical methods of lifting water
will ultimately displace cattle power alimost entirely, but that
day is still far distant, and in the meantime it would be of great
advantage to the agricultural community if authoritative and
complete trials were made of the efticiency of the various
indigenous methods of lifting water. Fiftcen years ago with
Mr. C. Benson, the then Deputy Director of Agriculture in
Madras, I made some experiments in this direction which led me
to the above conclusions, but it would be well if they could be
repeated on a more extended scale and the relative merits of the
different methods of applying power determined with greater
accuracy than was possible with the limited opportunities we
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then enjoyed for such experiments. Considering the enormous
number of cattle power water-lifts at work in India, it seems
‘to me that the interests involved will amply Justify the trouble
and expense of such investigation.

It is true that records exist of many tests of water-lifts, but
unfortunately the results are of no comparative value as every
observer failed to measure the strength of the cattle employed.
A pair of bullocks is a vague term ; one pair may be easily twice
as strong as another and some way of comparing the strength
of the animals must be devised. Failing any better method,
I assumed that for animals and men in good working condition
their strength was for each class proportionate to their weight and
though this may not be strictly accurate, there is no question that
it does to some extent serve as an indication of the amount of mus-
cular energy which can be obtained. Here it may be convenient
to state that I obtained a very useful co-efficient or figure of
merit by dividing the useful work done in foot pounds per hour
by the weight of the animals in pounds. My experiments led
me to the conclusion that we were not likely to be able to effect
any marked improvement in the indigenous methods of lifting
water. The development of the internal combustion engine a
few years later rendered 1t possible, however, to employ mechan-
ical power in place of men or animals wherever the supply of
water exceeded a certain quantity and opened out a new field
for experiment and investigation. The American windmill also
seemed worthy of trial and during the last nine years in Madras
we have been working to adapt these entirely novel sources of

ower to the service of the ryot.  With the windmills, we have
not met with much success owing to the general feebleness of
the air currents, but it has been otherwise with the oil engine
coupled to a centrifugal pump, as is attested by the fact that
there are about 300 installations of this character at work in the
South of India. The main objection to the oil engine and
centrifugal pump is that 1t can only be worked economically when
the quantity of water to be dealt with is large.  Nine thousand
gallons per hour may be taken as the ecconomic minimuyny
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that the centrifugal pump can deal with and there should be
enough water to keep the plant at work for about 6 hours per
day. Any extension of these figures means increased cconomy,
and the larger the unit that can be employed, the more satis-
factory is the result. With sufficient water, the cost of lifting
it is from one-fourth to one-tenth the cost of the older methods,
and volumes can be dealt with and vertical lifts tackled that are
absolutely beyond the range of cattle power. We are still only
at the beginning of this revolution in lifting water for irrigation,
and no one can doubt that as it extends, the increased experience
will render it morve efficient and more adaptable to the every-day
needs of the smaller irrigators.

These preliminary remarks on the subject of liftiug
are necessary to explain the standpoint from which the following
notes have been written on the display of water-lifting machinery
at the Allahabad Exhibition.  Ax a speetacle, the show round
the lake in the Agricultural section was impressive, buta detailed
of the exhibits leads to the conclusion that the

water

examination
problem of lifting water for irrigation has not vet received the
attention in the Novth of Indin which its importance deserves.
The exhibits may be divided into three main classes, according to
the source of motive power : (1) men, (2) cattle, (3) engines, and
only in the third section wax there anything like a complete
representation of the available methods.  Indigenous methods of
lifting water were conspicuous by their absence. and it is a matter
of regret that no attempt was made to show one specimen at
least of each of the wethods of lifting  water commonly used in
various parts of India. For iustance, in Madras we have quite
a number of water-lifts which scem to be unknown in the North
of India, and under suitable conditions the introduction might be
attended with advantage. I might cite as examples the various
forms of double mhote, the picottal and the Malabar scoop
wheel. Where so much was done, it is perhaps ungracious to ask
for more, especially as the erection and exhibition of these lifts in
working order would have entailed much trouble and not a little
expense on the authorities in charge of the Agricultural section.
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Of water-lifts to be worked by men there were a great
variety of pumps actuated by levers, all better suited for garden
\\.vork and occasional use than for steady employment day in
and day out on the irrigation of tield crops. The only device
really intended for irrigation was the chain pump exhibited by
the United Provinces Agricultural Department.  For low lifts up
to, say, O feet it is probably an ettective device as the pump is very
efficient, gives a continuous How of water, and the only objection
to it is the mode ot application of the power which is extremely
simple but very fatiguing. For lifts above 5 feet its utility is
doubtful and at 15 feet it is only about half as effective as a
preottali.  From a circular on pumps issued by the Agricultural
Department at Cawnpore I find 1t is stated that four men work-
ing 10 hours a day will lift 6,806 c. feet of water to a height of
15 feet in two days.  Assuming that the men weigh an average of
120 lbs. each, I calculate that they will do 319,000 foot lbs. of
work per hour, and this number divided by their total weight
gives as & figure of merit or co-ctticient of utility, 664. Ttilis
may be compared with a trial T once made with a picottah. The
lift was 144 fect, and the three men employed weighed 331 lbs.,
and did 394,310 foot lbs. of useful work per hour—the co-efticient
of utility being 1,191, The duration of the trial in this case was
seven hours and the men worked in a normal way, This is by
po means an unusually good result, and with an improved lift
worked on the picottali principle, T have obtained co-efficients as
high as 1,800. The chain pump is a very efticient water-lift, but
the rotary method of driving it, though it has the advantage of
being very simple, is not an etfective method of applying human
power. I doubt it it would be possible to satisfactorily arrange
any system of treadles or levers to be moved by the weight
of the operators, and such being the case, the advantageous
application of the lift is limited to raising water a few feet.

In all the lifts worked by cattle the gin was used and the
cattle walked in a circle about 20 feet in diameter. The gins
were well and substantially made, but the rotating arm was too
short except for small cattle, and a pair could only be effectively
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employed by attaching one animal to each end of the rotating
arm. This is unsatisfactory unless the animals can be trained
to work without a driver to each of them. The gins were
employed to drive chain pumps or nories.  From data given in
the circular of the Agricultural Department already referred to,
it appears that the co-eflicient of utility of a gin-driven chain-
pump works out at about 470, which is about as good a result
as can be obtained with the single m/ote worked on the Al
system and somewhat better than when they are worked on the
lagor system. My practical expericnce with chain pumps and
norias is too limited to justify me in expressing any opinion on
their merits as water-litts for ryots” use. I once made some ex-
periments on a norice and obtained a co-efficient of utility of 404,
and from measurements made on the draught cxerted by the
cattle I found that as a machine 1t had an efficiency of 50 per
cent. For low lifts the chain pump is undoubtedly superior to
the noric, but on lifts of over 20 feet T have no information as
to their relative efticiency.

Besides the bullock-driven chain-pumps and worics, there was
exhibited a double trough water-lift called & ** Baldeo Balti.”
I quote from the Agricultural Department cireular the following
description :—“ It consists of two iron troughs, cach having a
valve at the bottom opening upwards. They are hinged on a
beam fixed to the ground at discharging level and are alternately
raised and lowered by ropes attached to the back ends of the
troughs, passing over two pulleys and so to a horizontal beam
pivoted at one end, which is pulled round by a single bullock
walking in a circle.” Tt is certainly a simple effective device for
lifts of 3 or 4 feet, but its merits would be mainly determined
by its efficiency and on that point I have no information. I am
inclined to think it would be less efficient than a well-designed
chain-pump.

It should be pointed out that chain pumps and sorics are
not suitable types of water-lift for wells in which the water level
varies greatly. The load against which the power is exerted
varies with the height to which the water has to be lifted, and
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as the water goes down, the strain on the cattle increases. On
a norie the load might be diminished by removing some of the
buckets, but in practice this is not a convenient arrangement.
Cattle working a gin walk at a uniform pace and exert a steady
draught and to be employed i an eftective manuner the load must
be steady and proportioned to the draught they can exert.
Obviously this is impossible with chain pumps and worias if the
water level varies. At the beginning of the day’s work the load
will be too light, or if properly adjusted to the strength of the
animals, then at the end of the day it will be too heavy. Tt is
possibly for this reason they have never found favour in the
South of India where the Persian wheel is unknown and where
the water level in the wells varies greatly.

The mechanical methods of lifting water may be conveniently
regarded as consisting of a source of motive power and of a pump
and that within certain obvious limits any source of notive
power may be coupled to drive any type of pump. At Allah-
abad nearly every modern type of cngine was at work in the
exhibition and most of them connected up to pumps. It will be
convenient to tabulate the cxhibits in two colunmns.

Type of cvyine. Type of pamp
Qil engines :(— Centrifugal pumps @—
1. Petrol l. Open impeller.
2. Kerosine oil. 2. Closed impellers.
3, Liguid fuel. 3. Self-regulating.

4. Multiple stage.

Chain-pumps

4. Diesel engines,
5. Scmi-diesel.

Gas cngines :-—
Vertical. Cornish pumps.

Three throw pumps.

Nordus.

Horizontal,

Steam engines :—
Portable.
Semi-portable.

Windmills.

It is only in the Madras  Presidency that mechanical
methods of lift-irrigation are at all largely used by the cultivators,
and my remarks on the exhibits at Allahabad are necessarily
based on the experience that has been gained in the Pumping
Section of the late Department of’ Industries.
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The steam engine may be dismissed with a very few words.
Even where coal is very cheap it cannot be recommended as
suitable for the ryots’ work. By the use of superheaters the
fuel consumption has been reduced to a very low figure, but the
engine requires a skilled attendant who must satisty the require-
ments of the local Boiler Acts.  For very small powers it is
hopelessly beaten by the internal combustion engine, but for
larger powers where coal is cheap, ax in parts of Bengal, it is
still the best type of motor that can be employed,

For agricultural purposes the type of engine which should
be recommended depends largely upon the relative cost of the
different kinds of fuel which can be used in internal combustion
engines. Over the whole of India the price of kerosine oil
varies but slightly, whilst it is only in places that a cheap supply
of liquid fuel can be obtained.  In the Madras Presidency liquid
fuel is about half the price of kerosine oil and the consumption
per brake horse-power is by volume practically the same, so
that, although liquid fuel is not so clean and nice to use as
kerosine oil, the large saving i cost outweighs these disadvan-
tages and renders it desirable to employ a type of engine in
which it can be used without ditticulty. At onc time the Diesel
and the Hornsby-Ackroyd engines were the only two which were
quite satisfactory to use, but since the expiry of the Ackroyd
patents there are a number of engines on the market by ditferent
makers all of which run well enough with liquid fuel.  The
Diesel engine is not suited for small powers and requires a skilled
attendant to keep it in good running order. Its capital cost is
also high, and for these reasons it may be considered out of the
agricultural field.  Within the last ycar or two English makers
of oil engines have put on the market what may be termed a
*Semi-Diesel ” engine, of which at least one example was to be
seen at Allababad. It was working very smoothly and the
consumption of fuel, though higher than in the Diesel engine,
was much below that usually obtained in ordinary oil engines
working with liquid fuel. Where a portable oil engine is requir-
ed, the work is not only intermittent but generally of a special
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character that will bear the cost of a rather more expensive fuel,
‘and there were cxhibited several small vertical oil engines which
would run on petrol or on kerosine oil it” first started with petrol.
Such engines invariably run at a very high speed and require
to be of good design and the best possible workmanship, A
cheap engine of this type is thercfore not to be recommended,
but if a sufticiently high price 1s paid, it is possible to get a
really satisfactory motor.  They are usually magneto fired and
it is important that the magneto should be of an approved type.
I have used one of these engines coupled direct to a 3-inch centri-
fugal pamp during the last three years and found it admirably
suited for testing water-supplies or any other work of a tempof-
ary character such as cleaning out temple tanks. T understand
that the local conditions are such in the United Provinces that
portable engines are likely to prove very useful, and I think that
on the whole the light high speed type will be found better suit-
ed for this class of work than the ordinary type of oil engine
mounted on a girder frame.

Where wood charcoal can be obtained at a cost not exceed-
ing Rs. 20 per ton, gas engines and suction gas plants represent
for anything over [0 h.p. the most convenient of type of motive
power that can be cmployed. There are many designs of gas
engine now ol the market which work extremely well and with
most gas producers charcoal can be used it adequate provision
is made to remove the tar which invariably comes over.  Suection
gas engines are now made which will work with wood, paddy
husks or straw, but they cannot well be employed for anything
under 35 h.p. I have no extended experience of this class of
fuel, but I am satisficd that they will do all that the makers
claim for them, and I am now nstalling one to drive a 72 h.p.
gas engine.

There were several windmills exhibited at Allahabad, but
owing to the lightness ot the winds during the exhibition it was
impossible to get them to work agzt.iu.st any load. Where fairly
strong continuous winds can b.c r'ched upon, a windmill is a vepy
suitable type of motor for well irrigation when the lift is not 1)10;8
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than twenty-five feet. On the West Coast of India and in the
Deccau there is sufficient wind to make it worth while to put up
these mills, but over the rest of India the air currents are
usually too light and of too variable a character to obtain results
commensurate with the ecapital outlay involved. It should be
noted, however, that the wind velocities are usually the highest
during the hot dry months of the year when water is most
required.

Turning now to the various  power-driven water-lifts
attention may be drawn to the worias and chain-punps.  For
small lifts, and not very large volumes of water, the chain-pump
appears to have a possible future in front of it, but without
prolonged experience as to the life of the chain and the general
wear and tear and without accurate tests as to its cfficiency I
am not prepared to say that it is bhetter than a centrifugal
pump.  Some well-designed  noriex driven by small engines
were also exhibited, but I doubt it they can hold thelr own
cither in first cost, etlicieney or durability with the best modern
types of centrifugal pumps.  For irrigation work it is hardly
necessary to consider the various types of high pressure pump,
cither of the reciprocating type or the multiple stage centrifugal,
as it will be a long time before agriculturists in India will be
sufficiently advanced to venture to litt water from depths which
will involve working against high pressures. It remains, there-
fore, only to consider the single stage centrifugal pumps, and of
these practically every modern design was in evidence at the
exhibition. It is quite beyond the range of these notes to enter
into a discussion of the principles on which the various forms of
this pump are designed. The cfficicncy of a centrifugal pump
increases rapidly with increasing size, and pumps below 3" in
diameter of suction pipe should ordinarily not be employed.  The
majority of 3" centrifugal pumps on the market have an efficiency
ranging between 40 and 45 per cent., and the larger pumps will
have an efficiency up to 55 per cent.; but during the last few
years much attention has been paid to the design of centrifugal
pumps, and 3" pumnps can now be obtained with an efficiency of 70
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per cent. and the larger sizes with an efficiency of nearly 80 per
cent. These pumps are naturally more costly thauthe older ty pes,
but they require for cqual quantities of water delivered a much
smaller engine, and we find in Madras that it pays well to buy
centrifugal pumps of the highest efficiency obtainable as the
combined cost of the engine and pump is lower and the working
expenses permanently less.  Where the vertical lift on which the
pump works varies considerably at different times of the year, or as
often happens in wells during the course of the same day, there
is a great advantage inusing self-regulating pumps, and these can
now be obtained which practically take the same amount of
power over a very long range of lift.  This is a very important
matter when internal combustion engines are used, as such
engines can ouly be efficiently worked near their maximum load
and will not stand any over-load whatever. Till the self-regulat-
ing pumps came on the market we often fitted the ordinary type
of centrifugal pumps with two fast pulleys of different diameters
so that the speed of the pump could be roughly varied to suit
marked changes in the height of the lift. Previous to the adop-
tion of this practice the variations in the water-level rendered
the working of centrifugal pumps extremely unsatisfactory, and
in more than one instance I have known a rise in a river so
increase the load thrown by the pump on to the engine as to pull
it up. This may sound paradoxical, but it is well known to those
who have much experience in the working of centrifugal pumps
and the difficulty has been entirely eliminated since attention
was first drawn to this point in one of our reports on Irrigation
by Pumping.

The exhibition of water-lifts at Allahabad demonstrates con-
clusively that Mechanical Engineers both in England and India
are becoming ‘alive to the fact that a great market awaits them
in connection with lift-irrigation in India, and we may confidently
expect that competition for business will lead to a careful study
of the problems and that great improvements will ultimately
It is a matter for regret that the recently invented

result.
Humphrey Gas Pump did not arrive in time to be shown in
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working order at the exhibition. Tt represents a revolution in
our methods of generating power, but the exact range of its
application can only be determined by practical experience. So
far, the pumps constracted have heen of o capacity much greater
than will ordinarily be required in India, and it is certain that
the details of the desien will require to be greatly modified
before it has any chance of proving a serious rival to the small
pumping plants for which a very big field undoubredly exists

in India.

II1.- AGRICULTURAIL PRODUCE.
By K. J. WOODHOUSE, na.,

Feowomae Botawist to the Gorevament of Bewgal,

The exhibits in the agricultural and irrigation machinery
section of this exhibition ean probably be considered to hold
forth good prospects of considerable improvement being eftected
at an early date in the methods of cultivation and irrigation
used by the more enlightened Indian agriculturists,  On the
other hand, the exhibits in the Agricultural Produce section
serve rather to show what an immense amount of work there
1s yet to be done on Indian crops, before they find their correct
gses and attain their correct position in the markets of the
world.

Before discussing the Produce section as a whole, it will be
well to review briefly the exhibits shown in this section, The
majority of the exhibits were housed in two buildings to the
south of the Irrigation tank. These buildings were about 100
feet long and were conveniently arranged in the form of a cross
with benches round the sides made up of two shelves, the upper
one foot and the lower one foot six inches broad. Additional
space was added by dividing up the longer sides mto eight bays,
about 10 feet by 10 feet, in addition to the larger oune in the
centre of each side. Down the centre of the building were

arranged stands for exhibits, models, and large show cases, The
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eastern building was largely occupied by a large number of wheat
samples, classified according to the system in Howard and
Howard’s < Wheat in India.” Next to the wheat samples were
set models of wheat elevators and Hour mills. A part of one
side of the building was occupied by diagrams and baskets of
grain showing the results obtained by the use of different manures
on wheat, maize, and potatoes, and the effect of sowing maize
broadeast and in lines. In the west bay Messrs. B, C. Gupta,
& Co., seed merchants of Sisauli, had a good exhibit of their seed
‘grain.  Some interesting exhibits, organised by the Registrar of
Co-operative Credit Societies and the Muzattarnagar Zemindari
Association, were also shown i this building. A stand in
the middle of the building was occupied by an exhibit from
Pusa, demonstrating the value to the agrieulturist of the com-
moner Indian birds.  On the upper shelf of the stand were set up
stuffed specimens of the commoner birds ; and below them were
arranged show casex containing the various insects constituting
their food, divided up into classes aceording to the harm or q()ofl
they do to the agriculturist.  In addition to these there \\'e:rc i
large collection of entomological show eases, and on the wall
above them n. number of plates of insect pests, arranged in
frames according to the crop damaged. A good show case of
seientific apparatus, together with specimens illustrating the life-
history of insects and protective resemblance in insécts, was
exhibited by Messrs. Lawrence & Mayo in this section,

The second building was devoted largely to rices, oilseeds
and fibres, in addition to which there was a collection of
machinery exhibited by Messrs. Volkart Brothers, Karachi, and
a model of the Skeen water-lift, recommended by the Bombayv
Department of Agriculture for utilizing the weiéht of one ma;1
and a bullock. Messrs. Thacker, Spink & Co. had a good assort-
ment of agricultural literature, and the Peninsular Tobacco Com-
pany, Monghyr, had a large stand of tobacco exhibits. Down
the centre of the north end of the building were arranced a
geries of exhibits of brushes, cotton seed oil, and sugar ma:;ufac_
tures by Messrs, Begg, Sutherland & Co., and in the centre of
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the building was placed an excellent ornamental stand of linseed
oil exhibits, with working models, by the Gourepore Co.,
Calcutta. In this building there were also exhibits of sugar by
the Cossipore Sugar works, and of tea by the Fagle Tea Co.

South of this building was the Pusa silk house containing
a large number of useful machiues, such as «a loom, combined
twisting and doubling machine, Pusa continuwous spinning machine,
and Coryton reversing machine, for ere, and the Bengal reeling
machine for mulberry silk ; the working of all of which was
being demonstrated by trained coolies.  Tn addition there were
specimens of all the various kinds of cocoons and crosses made
with them, and a large number of pieces of cloth made and dyed
in Bihar. Some of the colours obtained were very pleasing ;
and it is hoped that there will bea good demand for the silk
ribbons and cloth for use as carriage rugs, purdahs and dress
materials. Leaflets on the subject of e/ and mulberry silk
cultivation were also obtainable in this section.

One of the best exhibits in the agricultural section was the
pot culture house devoted to cottons, which illustrated the work
that has been done in the United Provinces in the improvement
of the local cottons. The exhibit consisted of a central stand,
on which were arranged photographs of the varieties on which
work is being done, and drawings illustrating the behaviour of
the characters of Hower and leaf colour in crossing ; from which it
is possible to identity the accidental crosses which arise in culti-
vation. A series of cottons on ruled paper also showed the
length of fibre attained by crossing the common short-stapled
form with a longer stapled variety; in the first generationa
regular intermediate form was obtained, and in the second
generation the long and short-stapled forms were found to
separate out. Asa result of this work it is hoped that it will be
possible to introduce a good, hardy, short season variety with lint
of good length. Round the outside of the exhibit were growing
specimens of the different varieties of cotton.

In the Fruit House there was a fruit bottling outfit and a
good collection of bottled ftruits from the Kumaon gardens,

AGRICULTURAT PRODUCE © WOODHOUSE, 249

ln.olu(l‘m%_{ cherries, apples, peaches, plums, apricots and various
wild fruits.  Among the fresh fruits were a number of dishes of
apples, pears and walnuts from Almorah, some thin-skinned
AN N ¥ , " . .
walnuts from Garhwal, a good collection of persimmons from
Bhowli and a collection of citrus fruits from Kumaon. In the
vegetable section there was an excellent collection of potatoes
from Naini Tal, and an assortment of vegetables from the
Kumaon gardens,
Of the various exhibits ot agricultural produce, the rices
were well represented and were made more easy to judge by
. >
the fact that samples of both rice and paddy had been requisi-
tioned for exhibition, in addition to specimens of the ripe
plant, which were mounted on frames, and considerably improved
the appearance of the exhibits. KExecept in a few cases, the rice
had been badly cleaned by the sun-drying process, and there
were very few good samples of clean white unbroken rice. The
best table rices exhibited were DBansinat, Hansraj, and Rean-
Jewrin, which latter variety appears to be the same as the
Dadkhane variety of Bengal. It is said that there are only one
or two fields in a few localities where Bansmati can be grown
successfully, and in those localities the paddy is so sweetly
scented that it can be recognised at a considerable distance,
when ripe for harvest. The broadeast early rices were particu-
larly badly cl.eane('l, the most prominent being a red-grained
variety, Shati, which appeared to be the same as that cultivated
in Bengal. Of the wheats there were also a large number of
samples of all the common types, but they did not appear to be
so pure as the samples of rice exhibited. In the barley section
there were a number of specimens of huskless barley, which
looked well, but the variety is said not to yield so well as the
ordinary. Of the oilseeds, there were a good number of speci-
mens with good samples of oil attached to many of them. In
the fibre section there were & number of excellent samples of
jute, Manila hemp, Sannhemp, Urena, Sida, etc., sent by the
. . ni + o § ‘ R .
Fibre Expert, }Laste.l n Bengal and ,é.&ssam, and some specimens
of Madar (Calotropis) loss woven into cloth, exhibited by the
17
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Agricultural Station, Aligarh. There werc also a number of
forest fibres exhibited by Dr. V. S. Joshi of Ratnagiri, Bombay.
It is difficult to criticise the exhibits in the Fodder House,
as most of them were pulses and cereals usually used as human
food-stuffs. The difficulty of judging the exhibits was increased
by the fact that a large proportion of the exhibitors had
not complied with the requirements of the schedule. The
arrangement of samples, which were not for competition, in the
classes to be judged, also increased the difficulties of judging.

We may now leave the comsideration of the individual
exhibits to consider the Produce section as a whole. The state-
ment in the official handbook that the general idea underlying
this section had been ¢ the intimate association of processes and
products ” shows that it was intended to function as a temporary
Museum of Economic Products as well as an Agricultural Show
with classes for competing entries. In order to understand how
agricultural exhibitions have developed on these lines it is neces-
sary to go back some years. It would appear that the exhibits
at the early Indian Exhibitions consisted of samples brought
together with the intention of submitting them eventually to
European experts for report on their merits. At the Nagpur
Exhibition of 1908 a small collection of the chief crops of the
province with the recommendations of the local Department of
Agriculture was staged separately from the section open to
samples for competition. The chief object of the Lahore and
Allahabad Exhibitions appears to have been the collection of as
many samples of each crop as possible and their arrangement
together, irrespective of their source, in order to make as
imposing a display as possible. In other words, in these two
exhibitions the functions of a museum and a competitive show
were not differentiated.

A little consideration will show that these two objects are
quite distinct. The use of an exhibition as a means of making
an agricultural and industrial survey of a province for educa-
tional and museum purposes necessitates the collection of small
samples of all the products found in the various tracts and the
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preparation of wmodels of the processes by which they are
prepared for the market. With the present organisation
throughout the Provinces of India such a survey, if necessary,
can be made more efficiently in other ways. For an Agricultural
Exhibition to perform the function of' a Museum, only one sample
of each product or process will be required and that must be
the best of its kind. The exhibits should also be very care-
fully labelled, so that the public can see at once the advantages
of each. On the other hand, in the case of a show proper there
will be a class for each of the principal varieties of the crops and
implements, ete., grown or useful in the locality ; in each class
many specimens of varying degrees of merit will be staged, and
those considered by the judges as the best of each kind will be
awarded prizes.

In order to show clearly what must happen if no distinction
is made beween the exhibits shown for educational purposes and
those shown for competition, it will be convenient to take a
hypothetical case. At Allahabad there were a large number of
samples of crops from various Associations and Government
farms exhibited among the competitive entries, but not intended
for competition. Now, supposing that a sample of the best of the
improved wheats from a Government farm was exhibited in one
of the wheat classes, where the rest of the entries were of poor
quality ; in judging the class it would be necessary to pass over
the improved wheat, which was not for competition, and give the

rize to a much iuferior sample. The result would be that any
member of the public who studied the exhibits in this class
intelligently would at once infer that the improved wheat
was really of inferior quality, and that wheats of the type of
the winning sample were those which would be likely to fetch
the highest prices. Cases exactly similar to this did actually
occur at Allahabad. It is quite conceivable that this practice of
combining an educational museum with a competitive show may

ive results the exact reverse of those desired.

An Agricultural Exhibition, to be successful, must therefore
not be inspired by a mixture of ideas however good in themselves,
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Both the demonstrations and ecompetitions have as one object,
the setting up of corvect standards of” excellence for the erops of
the country, but, if it is desived to combine the two methods,
this should be done by including in a separate museum exhibit,
samples, approximating as closely as possible to the ideal, of
types of all the principal erops grown in the country, with labels
giving the current valuation and other remarks on the advantages
and disadvantages of the crop. The competing exhibits would
then be classified according to each of these types, and the prizes
awarded according to the approximation of the exhibits to the
standard set in the Museum. Implements, models, ete., could be
treated on a similar system.

It may be asked whether it is possible to lay down definite
standards of excellence for the majority of Indian crops; and to
anyone who has been faced with the problem of judging a long
line of samples of Cheene (Panicum miliaceum), this question
will seem a very pertinent oune. Undoubtedly there are a large
number of crops, concerning which very little is at present
known, but it will be found that in the ecase of many of these
crops, such as paddy, #ahar, mung, there arve definite local
standards of excellence.* 1In the case of such crops it is only
possible to award prizes according to the requirements of the
local bazars, at the same time taking into account the purity,
cleanliness, and thriftiness of the sample. On the other hand,
the staples of Kuropean consumption, among which may be
included wheat, cotton and other fibre crops, have very definite
standards ; and it is by instituting classes for these crops in
particular that agricultural shows can disseminate a knowledge
of the factors which go to make up the value of a sample. To
be effective, this work must be begun by means of small shows
held in the heart of the various agricultural tracts.

* Some information on this head has been collected in the Bengal Department of Agri

culture’s Record | of 1910, Suggestions ag to the organisation of agricultural eakibitions, There
is an immense amount of work yet to be done in isolating the ‘¢ Varieties” (unit species)

ot the minor crops, finding out the reasons for the local preferences, and inquiring into the
possibilities of an export trade in them,

AGRICULTURAL PRODUCE : WOODHOUSE. 953
-— L3

The future development of agricultural shows will probably
lie in the improvement of the classes for competition. A reduc-
tion in the number of the produce classes can be made by elimin-
ating classes for minor crops, which have probably only been
retained on the schedules of exhibitions on account of the small
amount of information that exists concerning them. Sucha re-
duction in the number of classes will enable the prize money to be
increased in the important classes. At the same time the size of
the samples can probably be increased until they may eventually
reach a maund, which will enable judgments to be given on a
more commercial scale.  The development of the competitive
side of an exhibition on these lines will make the present scheme
of arrangenents and decorations more or less impossible, except
round the stands where the sclected exhibits for demonstration
purposes are separately staged.  The efliciency of the demon-
stration section will be inercased by its isolation from the com-
peting exhibits and by the improvement of the methods of
staging and labelling,*

The moral of the Allahabad Exhibition seems to be that an
exhibition of mechanical appliances for agriculture tends to
attract the attention of immumerable commercial establishments
fully alive to the advantages which may acerue to themselves
from the application of the mechanical ingenuity at their com-
mand to the problems of Indian Agriculture, aud may therefore
be of the utmost utility, but that no real development of exhibi-
tions of agricultural produce on the scale of the Allahabad
Exhibition can take place until very much more is known of the
economic possibilitics of Indian crops and the characters of their
constituent varicties.  In the meantime small shows, held in the

—
* In Bengal the larger depavtmental exhibits are arrane M <

 Bong Hargers 3 . ¢ arranged in a separate tent, and the
erop exhibits are divided into two sections, the varicties of the crops recommended by t}

N 3 Yy the

nt | ' ' samples of }e

chief varictics usually grown in the Provinee and intended (o show the public the crops whi 1L

Vhicn

Department for general cultivation and the general crops seetion containiny

can be grown in the Province. Tt is as a result of the interest taken in a Hood-resisting

exhibited in this section, hy the cultivators at Siogheswar melo that o deep “.,m:‘
. N . . . Lo ater p

being successfully introduced into North Bhagalpur,  Further information

paddy,
illld_v is
regarding the go

ting up of these exhibits can be obtained from Record 2 of 1910 5 e et
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heart of agricultural tracts, can be effectively utilized to adver-
tise the recommendations of the Agricultural Department, to
set up correct standards for the important staples, to show the
value of good clean samples of other produce, and to encourage
the spirit of competition. Incidentally they will also be found to
provide material for the Department’s survey work at a minimuin
of expense.

SUGAR-CANE IN INDIA.
By J. WALTER LEATHER, ph.p, r.1c.,

Imperial Agricultural Chemast.

India is importing more than half a million tons of sugar annually.

This statement will sufliciently indicate the object of the
present article. It 15 not merely that the above indicated
quantity is large, but it is also one that is constantly increasing.
Twenty years ago India purchased 100,000 tons of sugar; ten
years ago the import had risen to 300,000 tons; now it is in
excess of 600,000 tons. The fact is all the more striking when
it is recollected that India produces more sugar than any other
country, the estimated production being about three million tons.
Two questions at once occur to the mind, which are :(—

(v) s the transaction a sound one ? and

(77) can it be avoided ?

The reply to the first of these is, 1 think, both simple and
definite. During the last twenty years the cultivated area bas
increased by about 21 million acres, which area has been utilised
for the expansion of the wheat, cotton, oil seeds and food-grain
crops : at the same time there has been no corresponding increase
in the sugar-cane area, which has in fact suffered someslight decline.
These facts are demonstrated by the following statement :—*

Statement of arcas in British India (Millions of Acres).

i
iv !
Total Cultivat- Wheat. | Cotton. | Oil seeds, |

ed aren. Sugar-cane.

Average of 5 years 1894-95

to 1898-99. ; 191 19'6 9+ 126 0g
Average of 5 years 1839

1900 to 1903- ) R 198 198 102 126 25
Average of 5 years 1904-05

to 1908-09. 1 ¥12 22:0 ; 134 134 ; 24

* Agricultural Statisties of British India,
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As a business transaction, the position is perfeetly sound ; for
it is clear that under present conditions it pays the Indian cultiva-
tor better to grow other things than sugar and to purchase the
latter. It is an example ona very large scale of what happens
in the case of many districts on a much smaller one, some of
which never grow any sugar at all, but always purchase what
they require.

But when we turn to the second question and consider
whether India can avoid purchasing these large quantities of
sugar, the answer is by no means simple.  In one sense the
position can be defined, for it is evident that it will only pay the
cultivator to grow more sugar if' (i) its price rises, or (ii) the crop
can be raised more cheaply, or (iii) more sugar can be produced
per acre, or naturally if a combination of these conditions can be
realised.  Regarding (i) it is highly improbable that any rise in
price will occur. It is truc that the world’s demand for sugar
constantly increases, but the future of” sugar may be expeeted to
be similar to its past, and it will be produced more and more
cheaply. There is, however, ouc important point which deserves
mention here.  Whilst it may be expected that sugar will become
cheaper, there will be a limit to such fall in price, because there
1S DO pr()bability that all the other sugar-producing countries
could together supply India’s whole demand. The latter is
about 35 million tons. At the same time, even supposing one
million tons were imported, this would be no reason for assuming
a rise in the price.  Also in respect of condition (i) which implies
cheaper labour, there is no probability of this being realised :
wages will rise and agricultural machinery has not so far helped
to decrease the labour bill for cultivating or harvesting the sugar-
cane crop. At the same time there is some evidence that the cost
of cultivating an acre of cane in India is high. Hadi estimates™
this at about Rs. 65—80 per acre. Tt is not casy to compare
accurately the cost of cultivation in other countries, but so far
as I amn able to do so, the following may be given.  Cuba, Rs, 100

* Sugar-cane Industry of United Provinees. p. b2
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Louisiana, Rs. 26: Java, Rs. 30.% The Cuba estimate 1s based
on a production of about 30 tons canc per acre.  But if the cost
in India is really greater than in Java, it is difficult to see how
it can be reduced.  The solution of the difliculty clearly depends
on condition (iil), and it India is to avoid her current very large
sugar bill, she must increase the outturn per acre and extract a
larger proportion of the sugar which is in the caue.

It will probably be best to consider first the question of
extracting a larger proportion of the sugar from the cane. It is
well known that the amount of juice expressed from cane depends
on the cflicicney of the mill. We are not considering here
whether one sort of cane will yield more juice than another, but

urely the outturn of juice from any cane when crushed by good
and bad mills respectively.  The best mills are no doubt those
which are working in the large factorics.  Here the presence of
the enginecr sceures that the mills are kept in good repair, and
over and above thix, the cane passes from  the first mill along a
i feeder” to a scecond mill and is on the way wetted with water,
so that a further quantity of juice is obtained, albeit much
diluted ; and this process is repeated a third time in the most
modern factories.  Passing from this in the downward scale, we
have power-drivcn mills badly cared for, the small iron bullock-
driven mills so largely used by the cultivator, and finally the old
wooden mills of various patterns which have practically disappear-
ed in India. Comparing the small bulloek power iron mill which
has come into such general use in India during the last twenty
years, with the best steam-driven mills, it is quite easy to argue
that the latter will extract much more sugar from cane than the
former. If both are in good repair, it is probable that the steam-
driven mill will extract from one-eighth to one-fifth more. With
the aid of the best mills, with double and treble crushing 90 to 94

er cent. of the juice is obtained,# from which we may deduce
the following. It ix usual to obtain from the thick varietics of

* Das Zuckerrolr und scine Kualtur by W, Kriiger, p, 481
t On cane-sugar and the process of its manufacture in Java, by H. . Prinsen Gccl‘ﬁgs,
p- 23.
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cane grown in Southern Indin 70 per cent. juice, the total being
about 90 per cent. in the cane. A steani-driven mill of good type
with double or treble crushing will not. extract more than about
80 per cent. From the thin cancs containing about 85 per cent.
juice, a good pattern bullock-power mill will extract 60 per cent.,
whilst a steam-power mill would extract about 76 per cent.
Unfortunately the small bullock-driven mill is often at a dis-
advantage for want of being kept in good order.  For example,
in a test made by Mr. Mollison some years ago at Dharwar® one
iron. mill expressed one-sixteenth more juice than another
pattern, and Khan Bahadur Md. Hadi (quotest cases which a
well-made mill extracted from one-tenth up o one-tifth more
juice than mills found in villages.  Again, Mr. Morcland has
stated} that the examination of the stock of mills in one sugar
centre revealed the fact that not once was fit for use, and the
same was found in another Jlarge tract of country, and he adds
“at a very low estimate I believe that the effective yield of
Juice per acre could be increased by 10 to i3 per cent. if efficient
mills were procurable.” In fact, one of the chief defects of the
small mill is the difficulty of maintaining such a very large
number in good working order.

Adding to defective working the fact that the best of these
small iron mills could not compete with the best power mills in
which the cane is ““ double” crushed, one is apt to assume that,
were all India’s cane crushed by the latter, an increased yield of
something like one-fifth more sugar would result.  And one-fifth
more sugar is equivalent to India’s imports | But such an estimate
overlooks one or two featurcs which considerably modify it. In
the first place, all the cane of India will not, in our time, be crush-
ed by the best power mills.  Circumstances are generally opposed
to such a huge change. Then, secondly, power mills are not neces-
sarily better than the small iron mill.  For instance, at the recent

* Agricultural Ledger, 1898, No, 8, p. 21,
T Sugar-cane Industry of United Provinces, by 8. M. Hadi, p. 61.
{ Agricultural Journal of India, II, p. ys,
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Exhibition at Allahabad onc of the latter type beat severa)
power mills in open competition, though it must be here noted
that the latter were only ““single” crushers ; that is, the begass
was not treated with water and then again crushed, as in the more
perfect types. Thirdly, very large quantities of cane are required
to feed a good steam-driven mill, and this means alnicst necessarily
a serious delay after cutting the cane before it is erushed.  For
instance, cane has to-be brought some 40 or 50 miles by rail at
the present time to some of the mills in India and is certainly
not crushed before the sscond or third day after being cut in the
field. Mr. Noel-Paton in his valuable paper ** Notes on Sugar in
India” places great weight on the importance of this factor-
Cut cane suffers depreciation if wot crushed within 24 hours.
But he errs when he attributes (p. 38) to the general Indian prac-
tice, loss from this causc. One of the great advantages of the
present system in India is that the cane is cut only as it is re-
quired, and hence does not sutfer from this source of depreciation.
Indeed loss of sugar from this cause would have to be set against
the various advantages which the steam-driven factory offers.
In any case, whatever extension of steam power crushing there
may be in the near future, it is certain that this will not make
any large difterence in the amount of sugar which is obtained
from the cane grown. A

So long as the greater part of the people of Indiaare satistied
with gur, its producti(m is neither a loss nor a disadvantage, but
rather the reverse, because both in the sense of a sweetmeat as
also in that of a food-stutt’ the molasses included in the gur is
just as valuable as the cane sugar.  An increase in the number
of factories in India is no doubt desirable in order to supply &

part at least of the demand for white sugar, but they will not be
a means of increasing the sugar production in any marked

degree. If the production is to increase_,. it must be by means
of (1) & Jarger outturn of cane per acre, (12) the cultivation of cane
1ding more sugar at the mill, and (/22) an extension of the arey
er cane, and the problenn is largely independent of whether
e is crushed by the cultivator or goes to o factory. 1In

yie
und
the can



260 AGRICULTURATL JOURNAL OF INDIA, [VI, ML

approaching this subject it is well to compare the outturn of sugar
per acre which is realised in different countries ; Java scems to
head the list with an average of 3 to I tons per acre ; Demerara,
Mauritius and Queensland produce rather under 2 tons,  Coming
to India we have :

Bombay* ce 2D tons peracre.
Madra~ .., SR 1Y R "
Eastern Bengal & Assan e 105, »
Bengal ... oy "
United Provinees ... e Ry, "
Punjab ... . . 6o, »”

Although these tigures for the several countries are not
strictly comparable, because “sugar” in countries outside India
means more or less refined sugar, whilst in India it means g,
they are nevertheless useful for our purpose.

Firstly, they show how much more is obtained per acre in
most countries than in India. It scems certain that, so long as
the disparity is so great as it is, so long will these other
countries be able to produce sugar cheaper than India can.  That
this is not principally due to the central factory system is
certain.  The figures represent principally differences o the
field.

Then, secondly, considering the Indian outturns, it is evident
that the tropical parts of India produce considerably more sugar
than the United Provinces and the Punjab. And in this lies prob-
ably one of the “keys” of the situation. It so happens that by
tar the greater part of India’s sugar-cane arca lies outside the
tropics, and concurrently a considerably lower yield per acre is
realised. The question then arises, is it reasonable to expect that
these sub-tropical countries can ever produce such yields as the
tropical countries do? And here let it be noted that India’s cane
is not of low quality in so far as proportion of sugar in the
juice is concerned. Average canc-juice in Java contains from

¥ Last five yous' average from ““ Final Government Memorandum on the sugar-cane
crop of the season 1910-11 7 jssued by the Commercial Intelligence Deparinient,

-
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15 to 17% per cent. of sugar, which 1s certainly not higher than that
of Indian cane. These tigures will appear low to some readers,
It is quite true that some cane grown in Java is richer than this
and runs up to as much as 20 per cent. ; but this is likewise the
case in India. The defects of the Indian crop are (7) small
weight of cane per acre, and (22) a high proportion of fibre in the
cane, which causes, especially in single erushing, a low yield
of juice.

The production of more cane per acre and of cane yielding
high proportions of juice, containing high proportions of sugar,
are subjects well understood, but the solution of the problem in
India is not by any means a simple one. The United Provinces
include more than half’ the sugar-cane area, and the visitor from
other cane-growing countries is at once struck by the small thin
canes which are nearly universally grown.  Why grow such cane,
a cane indeed which contains a high proportion of fibre and con-
sequently yields less juice to the mill?  As a matter of fact, the
general growth of these thin canes is not due to mere ignorance
on the part of the cultivators.  Thick canes of better quality are
grown in small quantity very widely throughout the Province
and are called Poundas, which are, however, generally sold for
chewing, and only in the Meerut Division is a moderately thick
cane crushed for sugar manufacture,  Why is this the practice ?
One reason given is that the Poundas are not “sweet,” that is,
the juice is said to contain a low proportion of cane sugar. Such
evidence as we have does not support this argument. Even if
the Ukhs are somewhat sweeter, they contain less juice. Assum-
ing for example that the juice of the Ukhs contains on the whole
17 per cent. sugar whilst Pouidas contain 15 per cent., then
since the Ukhs yicld about 55 per cent. juice, and the Poundas
70 per cent. juice at the mill, 100 pounds of Ukl cane will
yield 17 x ‘55 =935 pounds of sugar at the mill, whilst 100
pounds of Pounda will yield 15 x '7=105 pounds of sugar,
Other reasons are that the Poundas are more liable to disease

* Das Zuckerrohr und seine Kultur, by W, Kriiger, p, 156,
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and are more freely attacked by jackal and pig. Also they have
not generally tillered so well in Behar as they do in Southern India.

A first consideration towards the improvement of cane as a
sugar producer is the cultivation of a cane which will grow well
in the particular locality. Nothing has been more striking when
attempting to improve the yield of cane than the sensitiveness
of newly introduced canes to novel environment. Thisix of course
well known, but perhaps not generally realised.  For example,
two varieties of cane were obtained from Mauritius in 1894 for
growth at Poona.*  In respect of weight of cane they did well,
but instead of yielding juice containing 18 per cent. sugar as
had been expected, they only contained some 10 to 12 per cent.
They only slowly improved. Similarly canes brought trom Poona,
from Burdwan and from Saharanpur to Cawnpore in 1897 grew
very defectively. At Pusa, too, many of the varieties which have
been obtained from other parts of India have failed to do well.
At the same time, and conversely, some have done well, and
have yielded good crops of sound and rich cane, though subject
to disease in certain years. Curiously, too, among those that
grew well at Pusa were the two Mauritius canes from Poona
which did so badly there at first. These yielded juice containing
18 to 20 per cent. of sugar.

Thus it follows that when attempting to improve the cane
of a district, a most laborious piece of work is involved, extend-
ing as it must do over a number of years, in order to ascertain
what varieties from other parts may do better than the local one.
Again, what is ascertained to be the best cane at one Experiment
Station is not necessarily applicable to a whole Province.
Owing to differences of soil and climate each sugar-growing
Province in India would require several sugar-cane stations in
order to make the work at all complete. And the work cannot
be much abbreviated, excepting that in some parts, more particu-
larly the tropical parts of India, the varieties already grown
are of a high guality.

* See this Journal, Vol. I, p: 413,
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This is the line of investigation adopted by Mr. Clarke,
Agricultural Chemist, United Provinces, and is one of the most
important that can be followed.

Another means of increasing the outturn of sugar per acre
is by liberal manuring. It is unnecessary to say that the crop
responds  to liberal manuring. 1t is not, however, the case that
the cane land is not manured in India.  Probably no crop is
treated more liberally than is the sugar-cane crop in respeet of
good cultivation and manure. In some parts, notably the
Deccan Districts, very liberal quantities of manure are used, and
it is here that the outturn is very high. In most parts, especially
the United Provinces and the Punjab, the quantity of manure
employed is certainly small.  In fact, in this respect the
crop suffers like all others in India. At the same time 1t would
be a mistake to suppose that by liberal manuring the outturn
can be increased one hundred per cent. Some experiments were
made at the Cawnpore farm between the years 1897 and 1903 with
the object of trying to obtain there as large outturns as are
commonly obtained in the Deccan. These showed that the
heaviest crops raised were not one-halt’ as large as those obtained
in the Deccan, and moreover some of the cane, more especially
the thin “ Ukhs,” suffered depreciation in quality. Moderate
allowances of manure would no doubt be of advantage, but
to employ the large quantities which are used in Southern India
would probably do harm.

Passing from these considerations regarding the increased
yield of cane in areas already under the crop, to the question
of a possible extension of area, we meet with two facts. The.
one is that, despite the constant increase of total cultivated
area, large increase of imports, and increased price of gur, there
has been a contraction of area under sugar-cane. The three
five-year averages which I have quoted indicate a contrac-
tion of some 400,000 acres in 15 years. Statistics are perhaps
not altogether reliable in such cases. For instance, the contrac-
tion in the United Provinces in 1910-11 in comparison with the
previous five years is some 200,000 acres, but so recently as
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1907-08 this Province grew the largest avea of” the last 20 years.
On the other hand, the Punjab crop of 1910-11 was one-third
greater (more than 100,000 acres) than the laxt 5 years average,
but the latter included two crops very much below the average.
At the same time there is, [ know, a general feeling of
anxiety in regard to the United Provinees erop, for if it is not
contracting, it is certainly not expanding.  In Bengal, too,
which includes the second largest area, the answer is even more
definite. Tt seems then unreasonable to hope for any large
expansion in this part of India.  Other crops pay the cultivator
better.

One of the most curious facts in relation to India’s
sugar-cane area is that it is nearly entively situated outside
the tropics. How comes it that the country which produces
more sugar than any other should grow the crop in the more
temperate parts, whilst nearly all the rest of the world’s cane is
grown in the tropics ¢ Tt is certainly not hecause the outturn is
large, As already demonstrated, thisis far below the tropical
average. The explanation is probably two-fold. Firstly, the
Indo-Gangetic alluvium is a soil which possesscs an unusual
fertility ; a fertility probably largely due to its water-holding
capacity. A crop can exist in it through the hot weather when
it would fail in most soils. Secondly, and probably principally.
the facilities for cheap irrigation have been greater in the United
Provinces than in other parts. The canal-irrigated area has
always been large and where dependence has been on wells, the
sub-soil water is near the surface. There is also some support to
this explanation in the fact that the Punjab is the only province
in which.a distinet increase of area under cane has occurred in
recent times, and this is the province which has had a large in-
crease of canal irrigation. Butis it not a fundamental mistake
for India to grow most of her cane in those parts where the
outturn per acre is necessarily so much below that of competing
countries? The fact of it being so at present is not a complete
answer. One might have hoped that with the increased irrigated
area in Madras, some sign of an increased area under cane would
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become evident, but apparently her people find it pays better to
grow cholum (Andropogou sorghum). Kastern Bengal is again
another Province possessed of a climate more in accordance with
the requirements of the cane crop, but here jute holds the

“field.”*

But if, for one reason or another, it pays the Indian cultivator
better to grow other crops than cane, why should not Burma
make an attempt to compete with Java and Mauritius? The
climatic conditions are there more nearly akin to what is required.
The dry “ hot-weather ” as it is understood in the Gangetic Valley
is absent, In its place is a heavy rainfall distributed throughout
the months of April to November ; the temperature is consider-
ably more uniform and does not reach-the high figures so common
to the United Provinces; at the same time the humidity is
considerably higher.

These climatological features are much more in accord with
the requirements of the sugar-cane. The hot weather of the
United Provinces occasions an excessive transpiration of water.
In some recent work on this subject at Pusa, we found that the
curve representing the water requirement of sugar-cane was as
illustrated in the chart B, whereas in a humid climate it would
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have been more like that in chart A We may put the matter
in figures thus : -

|

© K . —
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« = o = g = . 5 b ° [l
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Calculated water trans- .
pired by crop of 20 ) ; . - "
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Potar ol o - | 459
‘ !

Thus, owing largely to the low humidity and high temperature
during April, May and June, especially in May, the water require-
ment was considerably greater than would have been the case
under more moderate conditions. The water indicated in the
statement is that actually transpired by the plant, in addition to
which there will be a further considerable quantity which is simply
evaporated from the soil.

But in any case it must, T think, be accepted that so long as
India’s principal sugar-cane area lies outside the tropics, so long
will the yield per acre remain far below  that of the other prin-
cipal producing countries.
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PLATE XXXIII

THE SUBSIDERS AND ELIMINATORS.

The bag tilter (open for cleaning) is seen in the right hand corner of the foreground.

A.J. 1,

THE SUGAR FACTORY EXHIBITED IN THE
AGRICULTURAL COURT, ALLAHABAD EXHIBI-
TION, By Messks. BLAIR, CAMPBELL & McLEAN.

By B. C. BURT, s.sc,
Depuity Divector of Ayrienlture, United Prorinces,

As this factory formed one of the most popular exhibits in
the Agricultuml Court, a few notes describing the result of the
geason’s working will probably be of interest to readers of the
Agricultural Jowrnal. The inefliciency of the ordinary native
method of preparing sugar, even when carried out by skilled sugar-
boilers, as is the case in the Rohilkhand division of the United
Provinces, is well recognised.  The ditticulties attending the intro-
duction of large central factories are also equally obvious. The
present plant, although by no meauns the first modern sugar-making
plant erected in these provinees, represents the most recent and
probab]y the most successtul attempt to combine the efficiency
of modern sugar-making machinery with a capacity suited to
the conditions under which cane ix commonly grown in the U. P.

This factory is designed to turn out 14 tons of white sugar

er 24 hours working with average good cane. In design it
differs little from larger factories except in the omission of an
intermediate vacuum evaporator. The cane was crushed in a
5.roller mill fitted with a pair of splitting rollers and with three
crushing rollers.  With ordinary good thin cane of the type
known as Ukl in Northern India this mill was capable of dealing
with about 30 tons of cane per day, and gave an extraction of
66 per cent. The juice passing from the mill, after careful straining,
was limed just short of neutrality. It was then passed through a
juice heater, where the temperature was raised rapidly to 180°F,
and then passed into the subsiding tanks. From the subsiders the
juice was drawn into the eliminators where 1t was again rapidly
heated by exhaust steam until albuminoid matter was coagulated.
The juice from the eliminators passed through a bag filter and the
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clear juice so obtained passed direct to the vacuum-pan supply
tank. In the vacuwm-pan the juice was evaporated, using a
Torricellian vacuum, to crystallization point and the “grain”
built up in the usual way.  The © massecuites ” obtained was drop-
ped from the vacuum-pan into a rotary crystalliser from whence
it passed to the pug-mill and centrifugal.  In order to produce
finely ground and dry sugar, the factory was also pm\'i(led with a
sugar-dryer, grinder and sifter.  Plates XXXV, XXXVI and
XXXVIL

It will be seen from the above description that the factory
differs from an ordinary central factory only in size and in the
omission of the usual *“ triple effect ” intermediate evaporator. It
was demonstrated throughout the exhibition that a small factory of
this description could work eficiently and regularly without any
intermediate evaporator. As, however, dilute juices were taken
direct into the vacuum-pan, considerably more care than usual
was necessary in boiling, and the time occupied in preparing a
panful of tassecuites was necessarily comparatively longer.
Whilst fully recognising the increascd heat economy obtained by
the use of triple effect, the makers of the plant decided to omit
this as they did not consider that a commercially efticient
evaporator of this type could be fitted to a factory dealing with
less than 4 tons of sugar per 24 hours.

The factory now described was considered to be the smallest
possible, and this particular size was chosen because it will deal with
an area—say 1} acres per 24 hours—which can easily be obtained
within a reasonable radius in any good cane-growing district.

It was found that a sugar suitable for direct consumption
could be produced at a single operation without using any other
clarifying agent than lime. By careful boiling a fine crystalline
sugar, corresponding very nearly with Bareilly khand, was
obtained, which commanded a ready sale. By drying and crushing,
a fine granulated sugar, corresponding very nearly in appearance
with native bhura, was obtained. No difficulty was experienced
in regard to colour. It is, of course, universally recognised that
the separation of large crystals from massecuites is more efficient

PLATE XXX1V.
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than the scparation of smaller crystals, and in commercial practice
each factory owner would have to decide for himself whether to
sacrifice quantity to quality, or, in other words, whether to boil a
large or a small grain.  In boiling a small grain much more sugar
passes through into the molasses ; this can be recovered in the
second or molasses sugar, and it was found that by careful boiling
a molasses sugar of good quality and colour could be obtained.
The whole of the steam for the factory was obtained from a single
boiler fitted with a special grate for burning megass.  Under
favourable circumstances no other fuel was required.

LI —Erricieney or mHE Sucar REcovERy.

Tur only possible way of judging the efticiency of a sugar
factory is by determining what percentage of the sucrose entering
in the factory in the form of eane or juice is recovered as market-
able sugar. A short test of this deseription covering two full days
working from cane and the subsequent boiling of a second sugar
from the molasses was earried out after the close ot the exhibition.
Owing to the short time at our disposal 1t was decided to determine
the percentage of sugar recovered from the juice. No chemical
examination was made of the eflicienzy of the cane crushing mill.
On the first day 2,313 galls. of juice containing the 4,096-3lbs. of
sugar were supplied to the factory from which 1,93811bs. of first
sugar was recovered equal to 47-3 per cent.  On the second day
2,163 galls. of juice containing 3,400-2lbs. of sugar were supplied
from which was obtained 1,897 5lbs. of first sugar equal to 55°8
per cent. From the mixed molasses aggregating approximately
415 galls. and containing 2,5121bs. of sugar 9791lbs. of second
sugar were obtained equal to 13-06 per cent. of the total sugar
entering the factory as juice,

The total recovery of marketable sugar is 64-23 per cent. of
the sugar in the juice, or since the 1st and 2ud sugars polarised
98-4 and 980 respectively, sucrose recovered as—

1st sugav Ist day 473 x 934 was equal to 468'5 7 of sucrose present in the juice,

1st , 2udday 8 x 984 " 549 ¥ “ 5 » .
oand ,, (total) 1306 x D8 " 12 80 " . . "
Ist  ,, average DINT x84 " 5035 ¥ " " "

Total recovery  603% + 128 " 6315 4 = eticiency factor.
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Suaar LErT IN MoLassks,

On the first day 234 gallons of molasses containing 1,547 61bs
of sucrose were produced, corresponding to 378 per cent. of the
sucrose entering the factory, leaving 100 — 378 — 165 equal to 157
per cent. manufacturing losses.

On the second day 181 galls. of molasses containing 9653 1bx.,
of sucrose were produced equal to 28-4 per cent. Loss in manu-
facture, 100 — 549 — 284 equal to 167 per cent.

On the average of two duays ot 7,496-5 lbs. of sucrose supplied
as juice, 2,512°9 lbs. or 835 per cent. was left in the fivst molasses,
of which 12'8 per cent. was subsequently recovered, leaving 20
per cent. in the exhansted molasses.

There 1s a marked difference in the recovery ot first sugar
on the first and second day, and it will be noted that this 1s
entirely in the recovery of sugar from massecuites. This is due
to different systems of boilings adopted on the two days.
During the first day’s trial the factory manager asked permission
to work by the process known as v secding” in which a small
(weighed) quantity of crystals is introduced mto the vacuun-pan
in order to promote crystallisation; this is a method in common
use when sugars for direct consumption are made. Tt did not,
however, in the present instance give such good results as the
ordinary method of * graining’ in the pan.  As two days’ work
barely gave enough molasses for the preparation of a second
sugar, it was not possible to work up the two lots of molasses
separately, and consequently it is not possible to statc what the
efficiency of the factory would have been, had the second
day’s efficiency in production of first sugar been maintained for
both days. If we assume that the efficiency of the second
sugar recovery remains unaltered, we obtain 549 plus 128 equal
to 677 per cent. instsad of 6315 per cent. This assumption,
however, is hardly justitied since with a poorer molasses, the
percentage of second sugar recovered would fall and the truth
probably lies between the two. Probably we are not far wrong
in taking the figure 66 per cent. as the efficiency factor of the
factory, 16 per cent. as loss in manufacture and 18 per cent. of

PLATE XXXVI
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sugar left in the exhausted molasses. For the anal i
these.ﬁgures are based, 1 am indebted to ‘cheys1e\S On which
Chemist .tn Government, U, P.. who kindly placed : g”cu.lt“ra]
at my disposal for the purpose and checked the fin dln- "‘SS‘Stfmt
figures. The analyses themselves are given in A ad' ralyticn
In a recent article®* Clarke and Bc&,mer'i 1 bpencix &
results obtained with the Hadi process J' e compared the
red Vi .1. e Hadi process with those obtained 1
central factories in different parts of the world. F oo
these results together with those obtained nl;ove O:rzO:;EE;efcj
ate

below.
TansrLe A.
()()mj)/u'('wm u/' 17/ et . i
1°0 " 4'”14'14')u'l('~' af (ll/f;' "
) ‘ s of different processes of boili
/ol sses of boiling
and clarification, . !

1

|

| = - .
iz 7 e | Eg ol
, T iz gis | Es it
Sucrose recovorel fu o S5Ed 858 | Rowults =%
per 100 sneroso ‘ = EX c3 £3 | c58 w();unu ts of z=
in Juicu in— | =3 o E 233s . 3. g 95 factories S
| =% 25 Fxif o zgEE e | B
I 1E% ELE% 25§ T “32
— - T - =g 5 Sn b —
L ET e ET e et
R .=
First Sugar 209 ‘ - ‘ T LT
Second Sugar 153 } 6775 S001 { 7244 - 509
. oo |} s :
Molasses 196 1775 36 110 i 1 11°1
Inverted and dew ( 995 18
troyed in manu-
facture . e .
Scum and waste ... N } 1430 { 355 16
VIS L ST 16
100 - —
Efficiency factor 1o 1040 100°0 1000
(per cent. total 1000
sucrose recovered) 334 N ‘
First sugar recover- | 6775 S9-01 823 8991 66
ed per cent. cane. (ol ‘)5'1”)) (P <)¢7'm 10-40 . 60
e ? K = b . .
Second sugar recov-’ ol. 1) (Pol. 96'5)  (Pol. 96°5) |(Pol. 5?3? Pol 95.76
ered per cont.‘ 1 '( ol. 984)
came Dol ¥ R 319 yts [
| s . ‘(l’nl (LU {Pol. 90} (Pol q]~g|
Total sugar ... 586 ™5 1359 086 .1;“0 oM
. k i 1+09 697

From the above table it will be seen that, as c<r)-1; dd wi IV
] I OCOSS . . ' area wi
the Hadi process (the only Indian process for which ﬁf‘)’u N th
18 5 C o N res hav
been published) 15 per cent. more sucrose is recovered as:f,h t X
'S Sugar

* Clark anetji. The ctlicieney
arke and Banevji. The etticiency of the Hadi process of sugar-maki
-making. grienltural

Journal of India, Vol. V. page 39,
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(polarising 98-4+as against Hadi's 95°1), the factory efliciency
factor being (6 as compared to 534, The sugar left in the
molasses is 18 per cent. as against 19°6, and the amount lost in
scums and destroyed in manufacture, 16 per cent. as against 2.
This will be admitted to be a considerable step forward, especially
as the sugar produced finds a ready market.

A reference to the table shows, however, that these results
do not compare so favourably with those obtained in large central
factories in other parts of the world.  How far this is due to the
factory itself and how far to the quality of cane used is difticult
to say. A reference to Appem.lix A will, however, show that
the juices obtained at Allahabad contained a very high percentage
of glucose, the average glucose content for the first day’s working
was 2:06 per cent. and for the second day 27 per cent. This
was partly due to the age of the cane, which had been brought
a considerable distance by rail and road, and also to the fact that
it was not obtained from a good cane-growing district, nor was
it from either of the best varieties of U, P. canes.

A word or two of criticisin as to the figures given in the
above table for the Muscovado process will not be out of place.
These were taken from a paper by Douglas written with the
object of showing the possibilities of central factories in Barbados,
and he has consequently given the best obtainable results for
the Muscovado process. The cane juices obtained in Barbados
are recognised to be unusually pure, and several contemporary
writers have attributed to this cause the fact that the Muscovado
process lasted in Barbados long after it had been replaced by
modern central factories in the neighbouring colonies of Trinidad
and British Guiana. With impure juices the Muscovado process
gives a much lower sugar recovery. It does not differ in any
essential detail from the Indian Ahandsari process. It may be
added that the Muscovado process produces sugar of a very low
purity (polarising 90 per cent. and under) which has no counter-
part in the Indian market, and which further loses weight
considerably by drainage. This explanation is necessary as the
figures given in the table would otherwise lead to the erroneous
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conclusion that the Muscovado process i1s much more efficient
PLATE XXXVII than the Hadi process and about as efticient as the small plant
described in this note,

With reference to the tigures quoted for larger central
factories, it has already been noted that these are largely influ-
enced by the purity of the juices worked with. It should also
be remembered that most of these factories turn out a large
proportion of their sugar in the form of refimng crystals and
not as white sugar for direct consumption, thus increasing the
apparent efficiency of the sugar recovery. It is, of course, not
contended that in & small factory of this description the same
efficiency can be obtained as in a large central factory.

Lack of time prevented any detailed chemical examination

of the ditterent stages of the process. The results, however,
although they must be accepted with some reserve as already
explained, indicate roughly in what direction further improve-
ments arc possible.  The pereentage of sugar lost in manufac-
ture was very high for a modern plant, and there is some reason
to believe that a considerable quantity of this was due to mechan-
ical losses in the scums.  With purer juices less sugar would be
left in the molasses.

l’l'i‘l‘(‘)l/((![d‘ u/' Nliggedy /'4'('04‘1')'('(/_/)'07)& the Crene.

The figures given above are based on an exceedingly short
trial covering only three days’ working, and, consequently, are
given with some rescrve.  In view, however, of the fact that
conditions at Allahabad were uniformly  less favourable than
would be obtained in normal working in a good sugar distriet,
they may probably be considered to be on the safe side. No
direct tests having been made as to the recovery of sugar from
the cane, it is with some hesitation that one expresses any opinion
on this point. Assuming, however, an extraction of 66 per cent.
(which was obtained in actual practice as an average of two tests)
and a juice containing 16 per cent. by weight of suerose (average
of the second day's working was 16-29 per cent.), this corresponds
to 697 per cent. of sugar recovered from the cane.  This ficure

A.J. 1. THE SUGAR ELEVATOR, DRYER, GRINDER AND SIFTER
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is fortunately confirmed by a previous test in which the cane
enteringthe factory and the sugar produced were carefully weighed,
although no analytical contrel was possible at the tume, and
in which as a result of four full days’ working a recovery of
7 per cent. on the cane was obtained. In actual factory practice
this figure will vary considerably with the quality of cane
obtained, but the figure given above indicates approximately what
may be expected. With careful cultivation and selection of
only ripe canes for manufacture considerably better results are
possible. Too much siress cannot be laid on the importance
of pure juices to a factory, for the losses of sugar duriﬁg manu-
facture due to the presence of glucose and salts in the juice,
and hence in the massecuitcs, are generally recognised  to
be exceedingly heavy. It has been shown, however, by Clarke®
that with proper cultivation and harvesting exceedingly pure
Jjuices can be obtained from some varieties of indigenous canes,
While it is doubtful how far the exceedingly pure juices obtained
by him on an experimental scale could be reproduced on a com-
mercial scale, there is every reason to beheve that Indian canes
with proper cultivation can produce juices not inferior to the

world’s average in sugar content and purity.

IIT. —Finvancian Resvnrs.

When the exhibition factory was arranged for, it was hoped
that it might be possible to publish & balance sheet for the
season’s working, which would give a fair account of what might
be expected from a small modern ftactory. So many disturbing
factors, however, arose in working the factory purely for exhibi-
tion purposes that any such balance shcet would be misleading.
To mention only three of these: (1) cane cost double as much
as it does in a sugar-growing district and rcached the factory
stale, besides often being inferior in quality ; (2) the price of
labour during the exhibition was exceedingly high, and (3) the
necessity of providing demonstrations at suitabie hours every day
made it impossible to work the full twenty-four hours under

* Proceedings of the Agricultural Couference, Allahabad, January, 111
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normal factory conditions. The tentative statement giver: below,
however, is based on the experienee obtained at Allahabad :—

Capital Cost Rs.
Cost of the plant and staging " v 36,000
Cost of erection about e 2,000
Cost of buildings (variable) 4,000
32,000
‘ Working capital (= cost of season’s cane) o 12,000
Miscellaneous . 1,000
) 65,009
Interest and depreciation and maintenance on Rs. 42,000 at 207 8,400
Tuterest on Rs. 13,000 at 8 7 w 1,040
Cost of cane for 80 days’ working at As 4 per maund o 14760
Supervision and wkilled Tahour at Re. 760 pan. for three months 2,280
Labour at Rs 200 p.o. 600
Contingencies nt. Ru. 100 p. . . 300
24,380

80 working days at 40 maunds per day = 3,200 maunds of
sugar ; consequently the cost of production of one maund of
sugar 1s Rs. 243500 = Rs. 7-10. In addition about 1,000 maunds
of molasses would be produced for which there is usually a

ready market.

The supervision charges are caleulated as follows :—

Rs.

p- m.
Envopean Manager (who would be a brained sugar boiler) ... 350
Assistaut Manager (Indian) . 100
ond Assistant (hndian) e 60
Skilled labour—two mechanies at Rs, 30 each ... . 60
Two stokers at Ra. 15 each 30
Four filter and centrifugal men at Rs, 15 each ... . B0
Clerk
Weighman e 1b

760

Similarly, if the price of cane 1s As. 5 per maund, the cost of
pmduction of one maund of sugar rises to Rs. 8-8-6 per maund
and with cane at Ax. 6 per maund to Rs. 9-7-4 per maund. No
assumption has been made so far with reference to the selling
price, but assuming that sugar fetches Rs. 10 per maund and mol-
asses Rs. 2 it is obvious that the factory can show a reasonable
profit for its scason’s working even with cane at As. 6 per maund.

Cane is frequently available in these provinces at As. 4 per maund
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or less, but it must be remembered that with an outturn of 400
maunds per acre, which is probably a fair average, this yields only a
moderate profit to the grower and one which would not invariably
induce him to grow cane for a factory. On the other hand, a
factory paying As. 6 per maund would probably find that cane
cultivation in the vicinity would increase.

A liberal allowance has been made for working capital and
for interest on the same terms as advances have usually to be given
to secure the cultivation of any considerable area of eane. When
advances are made, the cane is, of course, purchased cheaper.

In the above statements T have only assumed a working period :

of 80 days or including stoppages three months. It should be
possible by judicious arrangement of the cane supply to arrange
for a working season of 100 days; this depends on circumstances
beyond the control of the factory manager, and the question
of the selection of early and late ripening varieties of cane is
all-important 1n this connection.

The main difficulty, however, in running a factory on these
terms is that the staff is only employed for three months in the
year. Equally of course depreciation and interest has to be paid
on the plant and capital for a whole year. This is a difficulty that
occurs in all cane-sugar factories, but is accentuated in these prov-
inces where the possible cane harvest is shorter than in almost
any other sugar-growing country. The effect of this as regards
depreciation has already been allowed for, but practical difficulties
occur in the case of the statt, A European manager is at present
a sine qud now, and if he is to be retained from year to year, it
would be necessary at least to pay his return passage to England,
his pay on the voyage and probably a small retaining salary.
This would be practically equivalent to three months’ salary. A
similar difficulty arises as regards the Indian assistant managers.
Under these conditions, therefore, supervision charges would be
raised by about 1,000/- to 1,500, raising the cost of produetion
by from 4 to 6 per cent. At present, however, an alternative
offers. Sugar can be made in the oft scason from ¢ provided
that « supply of ¢ is obtainable at a reasonable price
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and of a suitable quality. /i of good quality for sugar-
making was available during the present year at Rs. 3 per maund
landed at Allahabad or Cawnpore in some districts it was
considerably cheaper.  Actual  experiment  with  about 10
tons of ¢nr showed that the factory as it stood was capable
of handling ¢ur economically.  For regular working one or
two minor additions for convenience sake would be necessary.
From the ¢ used about 40 per cent. by weight was recovered as
marketable sugar.  Thus gneat Rso 3 per maund corresponds
roughly to cane at Ax 8 a price which the factory could aftord
to pay if it could work moxt of the year,

(L as a starting point for sugar-making is admittedly scien-
tifically unsound : the loss of sugar during the manufacture of gur
is very high indeed, and it is at the best an indifferent material
for sugar-refining. It has, however, the advantage of being avail-
able in large quantities, can be transported for considerable
distances and can be stored. The price of gur in the Indian
market apparently bears little relation to the price of imported
sugar, or to its own sugar content 5 the higher-priced  girs pre-
pared for cating purposes are so dear in proportion to their sugar
content that they are entirely useless for refiners who require gur
that has been limed in preparation.  Nevertheless from state-
ments made by land-holders in the U. P, visiting the factory at
Allahabad, it appears probable that, for some years to come at
any rate, many of them will be in a position to obtain gur for
refining purposcs at reasonable rates, and this afords a method of
employing the factory and its staff’ for the greater part of the

ear. The following statement gives an approximate estimate of
the cost of working a factory with ¢o during the off season : —

Capital cost,

Rs.
Plant and staging as before weo 36,000
Erection “ e we 2,000
Buildings " ... 4,000
Extra plant for handling gnr .. 1,800
Working capital .o 20,000
63,800
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Rs.
Establishinent (as before) Rs. 760 per mensen e 9,120
"abour Rs. 200 per meunsem .., . 2,400
—_— 11,520
Interest and  depreciation, and maivtenance  on
Rs. 43,800 at 20 per cent. e 8760
Interest on 20,000 at 8 per cent. . . 1,600
Repairs and miscellineous expenses ... 1,000
11,360
Purchase of cane, 80 days’ supply, at As. 6 per md ... 17,140
Parchase of gur, 200 days, at Rs. 3-12 per md. vee 75,000
Fuel in addition to megass (for yer working only) 3,000
- 95,140
1,18,020
Ixcomr—
Sugar from cane, 40 mds. per day, 80 days. 3,200 mds.
at Rs. 10 e . 32,000
Sugar from gur, 40 mids. per day, 200 days. 8,000
mds. at Rs. 10 ... . . ... 80,0C0
Molasses. 8,000 mds. at Rs. 2 .. 16,000
1,28,000

Nett profit after paying interest and depreciation Rs. 10,000.

In this estimate it will be noticed that I have taken high rates
for both cane and gur; with cane at Rs. 4 and ¢unr at Rs. 3, the
profits would be increased by Rs. 20,000. On the other hand, a
reduction of the price of sugar to Rs. 9 per maund with cane and
gur both dear would mean that the factory would only just pay
expenses, interest and depreciation. ‘U'his combination is unlikely,
but would have to be faced in individual years. It must also be
admitted that unless both ¢ and cane were cheap, the factory
could not possibly compete with imported sugar. With cheap
cane, cheap guir and advantage of being near its customers it
might just do so. With gur at Rs. 3 and cane at As. 1 the work-
ing expenses would be Rs. 97,640. If sugar sold at Rs. 8 per
maund, there woull be a profit of Rs. 8,000 (after paying
interest and depreciation) provided that the molasses market
held good. .

It has been the custom in certain quarters to estimate the
possibilities of factories by calculations based on the present
price of dest sugar (about Rs. 12 per md.). That some small
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tactories do obtain these prices is undoubted, but it is also a fact
that large factories working in Behar obtain mueh lower prices.
If the sugar industry in India is to extend, it will be by replacing
sugar at present imported.  Therc are a number of consumers
willing to pay higher prices for swedeshi produce and others
apparently who are willing to pay an intermediate price
for sugar made in India, but who are not willing to pay the
high price at which sugar produced by the old Ahandsar
process is sold.  Any factories, however, starting in  the
near future will apparently obtain a considerable advantage
for some time, no small matter it it enables them to pay oft their
capital liabilities before severe competition sets in.

In conclusion, it may be stated that the results given in this
report can only be treated as a first approximation.  Messrs,
Blair, Campbell & McLean have shown that there are no great
practical difficulties in constructing a small factory capable of
dealing with the produce of 100 acres per annum, and that
without using any chemicals, or any process objectionable to the
most orthodox Hindu, a sugar suitable tor diveet consumption and
commanding a good price can be produced. A short control test
has shown that the factory is considerably more efficient than
any other factory of its size tried up to the present.  The
results also indicate ina general manner in what direction future
improvements might be expected.  Definite conelusions on this
point can, however, only be obtained by a season’s working under
normal conditions and under careful chemical control,

It is, of course, impossible inactual practice that so small a
factory should work under chemical control. It would neces.
sarily have to work largely by “rule of thumb.”  Uytil, however,
the Possibilities of the factory have been thoroughly investigated,
chemical control is essential.

If small modern factories are to play an important part in
the development of the sugar industry in the United Provinees,
the question of training suitable men for managers and assistant
managers will become a serious problem. At present, a Em'opean
sugar boiler is necessary. Suitable men are not easy t, obtain,
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are relatively expensive, and they vary very much in capac-
ity for independent work and for coutrolling labour. There seems,
however, no reason why Indians of good general education should
not be trained in sugar-boiling and factory management as well
as in sugar-engineering. Practical training in a factory would be
essential, combined with sufficient instruction in the principles
involved to enable factory managers to meet difticulties which
call for a departure from the ordinary routine.

In conelusion, it cannot be too strongly cimphasised that
whilst it has been shown above that a very small factory can be
worked at a profit, the largest commensurate with the available
cane supply should be installed in every case.  The larger the
factory, the smaller the proportionate capital cost and the greater
the possible efficiency and the better the supervision which can be
afforded.

The writer wishes to express his indebtedness to the Agn-
cultural Chemist to Government, U, P., who kindly lent an assist-
ant, Babu Har Narain, for the analytical work and to Mr.
Hulme representing  Messrs. Blair, Campbell and McLean,
for the facilities given for the examination of the factory and for
the ever-ready courtesy with which any wformation vequired has
been supplied.
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dncdyses of cane jrice.

1st day No. / suerose in juice. / ¢lueose in juice,
1 1570 218
2 16712 2:28
3 1670 1:88
4 1712 162
5 17°02 171
G 1694 187
7 16:92 188
8 16°62 178
9 16'53 203
10 1687 131
0 15-83 230
12 1582 257
13 1577 232
14 16:32 190
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DIFFICULTIES IN THE IMPROVEMENT
OF INDIAN AGRICULTURIE.

By M. E. COUCHMAN, res,

Director of Agricultnre, Madras,

A the sixth Annual Session of the South Indian Association,
Madras, Mr. M. E. Couchman, 1cx, Dirvector of Agriculture,
Madras, read a paper on ¢ Difficulties in the Improvement of
Indian Agriculture.” He said -—

« The object of this paper is to allay the impatience  which
finds occasional expression that move rapid progress is not being
made in the improvement of Indian agriculture. This criticism
The general attitude of the

comes from the educated classes.
s still that of the

agricultural classes towards the department

landholders of another province, who, when summoned to meet
the head of the province in conference and asked what their
wants were in agricultural matters, replied more land, more
water, and to be left alone by the Government.

«T have, therefore, taken advantage of your invitation to
place before you as the representatives of the educated classes
of Madras some of the reasons why progress in the introduction
of agricultural improvements must always be slow, and especially
so in India.

«Tn doing this, I shall not dwell upon the ordinary administra-
tive difficulties which impede all branches of Indian administra-
tion and ecspecially those which seek to remove long-standing
prejudices or to change old customs and have to rely only on
persuasion to achieve their objects. You are familiar with all
these difficulties. You know the dislike and suspicion of official
interference which are still so strong in the villages. The Tamil

proverb that a village which is often visited by the king will
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"fwe[- [)]'(),\'])('I", s still representative of the ideas of the averaoe
villager. Tt is casy fo make too mueh of these (litﬁcu]/ti((:‘-
although we have hut o very small establishment s yot, we h'll ly
that a properly traimed sind sympathetic subordinate \\"lm 1'0‘11;(\'
knows his I.)llsill('s.\‘ can, without very mueh difieulty, vain the'm-r
of the cll“'l\':ltlllj_:‘ classes and persuade them to tr‘y luur SULoes-
tions, [n'm'l(lml he has some real improvement. to ,"(‘C““”““':T to
them. The diflicultics which T shall try to deseribe to-day aye
those of” general application fundamental to the subject. l

“In Tolstol’s great hook, Anna Karenina, t,h'vro s a0 vivid
description of the various hindrances that an educated man meets
with when he tries to influence his tenants to adopt. what NW“']
to him morc up-to-date methods of agriculture,

«“ Constantin - Levin hought o hay-making machine,  The
man who drove it disliked the long arms of the machine wavine
over his head, and took steps to put it out of order.  He lmlwhbt
English ploughs, but his peasants broke theni because they \\:n.
too lazy to lhtt tl.wm up when turning at the end of the }'ul‘l'n\\'
He ilnl)(n'tml linglish cattle but they were suffered to die 1'()1.-
want of vrdinary attention. He set apart a portion of a field for
geed, but his men cut this before it was ripe, because it was the
easiest to cut.  In another of his books Tolstoi lays his finger on
the right place, \?'hvn he savs that an u;_{ricu]turul' rof'()rnwrnmust
first study the mind of the peasant, heeause this is the most im-
yortant of all agricultural conditions, and it is this which we must
study before we consider the other elements of the problem, |

« Superticial .nl).\‘('l‘\‘t'l‘.\' i all countries are in the habit of
deriding the farming classes as ignorant and obstinate, blindly
followins the obsolete practices of their forefathers and inasmuci
as farmers seldom write books, judgment goes against therm by
default. I should like yvou to consider for a moment why 1t i)q
that farmers as i class are more conservative than the rest of th.e
world and whether they are wrong m being so.

t« A farmer is brought up on the land from his earliest days
Year after year he witnesses the saune majestie procession ()f(tvhh
geasons. The same crops are sown and harvested at the szunz
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times.  Kvery act of his life is guided by the regular and un-
varying movements of nature, and the farmer himself may  be
said to be a part of naturd’s system. Ttis far otherwise with the
physician, the Jawyer and the merchant. They have necessarily
to study the tickle thing by whose favour they live, human
nature with its thousand varying moods and  fancies. Their
minds are, therefore, necessarily always on the alert for signs of
change. One year a doctor must, it he wishes to be pnl)ul:u-,
recommend the operation forappendiciti=. Another year he must
insist on the virtues of the Bulgarian milk bacitlus. The piece-
goods merchant knows that the pattern which sold last year
may be out of favour this year. There are so many lawyers
here that I should be afraid to give specific instances from that
profession, but I believe T am right i saving that different
clients require different handling and, with due respect, the same
may be said of the judges themselves. It s, in fact, our occupa-
tions which mould our characters, and the occupation of a farmer
is such as to make him a conservative.  Looking into the matter
more closely, we must admit that very often change is uncalled
for in agricultural methods. It is contrary to human nature to
expect the average man to incur exertions in exeess of what
suffices for his needs.  So long as he can live comfortably on the
seale demanded by his standard of living, there 1s mo need for
change. Life in many parts of India is still so simple that over
large tracts there is no call for agricultural improvement. The
need for improvement only arises because even the remotest
villages are connected up with the outside world, which is always
changing. .
«Tg foresee the need for change, to recognise the slight
:ndications which herald its advent, requires not only a scientific
training but very special gifts of insight and imagination. A
common error is to suppose that because the peasant gives an
absurd reason for rejecting a proposed change in his methods, his
opposition to it isirrational. He may know by instinct that the
suggested improvement is no improvement at all, because it Is

out of harmony with his general system of cultivation, but he

L t,reating a child for a
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would never he able to express this idea and henee gives the first
reason which comes mto his head.  Most of the erities of the
farmer’s conscrvatism are ill-cquipped for the task of zetting him
right, and every inguage probably has old stories. the moral of
which is that the man who listens to his neiehbour’s advice
comes to a bad end. \

“One ditticalty, then, common to all countries is that the
farming classes wre necessarily conservative and are usually right
in being so. When, therefore, we have a real illllH'()\‘('Il.l()lltht()
put before them they are apt to twrn a deal” ear.,

« This difliculty is present in a special degree in Tadia where
not only arc all elasses more conservative than in the West, but
the separation between the educated classes and the agricultural
clusses is mora complete than elsewhere, resulting in a0 want of
knowledge on the oneside and of confidence on the other. The
ﬁ,gricultuml department has a double task to overcome this
difficulty. Tt has to v to interest the agricultural elasses in
education and the cdueated elasses in agriculture,

“()lll}' sceond to the (““i('ll](_\' of ()\’l'l‘(-()n]in: the conser-
vatism of the farmer comes the difliculty of findine i”'l"‘“\'(‘lll(‘l]t.\‘
which can be sately reconmiended to him, Oceasionally the
example of the agricultural departments of  other ('nl;ntri('s

is held up t'_' ux for dmitation. Tt should be  remembered
that the agricultural department of country  like Anmeriea
or Africa has an casy task before it compared with  ours,
In those countries the fairmers are stll opening up virgin land,
or only just heginming to feel the need for intensive enltivation.
The experts of the department have the experience of older coun-
gries to guide them in their worke The farmers of new  countries
are many of them not professional tirmers at all but adventurous
spirits who have been :utr.-u-t«'nl to the new country by a love of
adventure or the hope of making a fortune.  They are, therefore,

in need of advice and are anxious to have it. - Moreover, the ajl.

ments of youtl
cultural CX])(J]“.\ of those countries may be compared (o l’}l\'\‘i('i'ma

Aare easler ure : SO e "n: .
1 are eazier to cure than those of age. The A

ase of measles. In India we aye preseribin
. o
tal
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for a patient of advanced age suffering from gencral debility. The
farmers of this country have behind them the experience of
thousands of years of cultivation and have therefore lewnt all
that actual experience can teach them. There ix nothing new
in this country.  We have lately been told that even acroplanes
were known in India long ago. Tt is a fact that painful experi-
ence has already taught nearly all that there is to learn about the
seasons and the management of the soil, though by no means all
the cultivators follow their better judgment.  Thix knowledge 1s
unevenly distributed, and one task of the department is to intro-
duce good practices trom one part of the country into another.
Another field of work, of course, lies in those matters where
physical science hax discovered facts which the experience of
practical farmers could never come across.  The ticld of possible
improvenment is, however, far narrower than in new countries and
progress must, therefore, be slower. I may, however, point out
that in countries where politics enter into agriculture, the reports
of the agricultural department cannot safely be taken at their
face value.  We do not know what the farmers of those countries
really think about theni.  Another very important point the foree
of which will be felt more and more, as soon ax we have come to
the end of the few obvious improvements which can he discovered
without any research, is that all scientifie agriculture, and all agri-
cultural literature up to the last few years, deals with the agriculture
of temperate climatgs, and 1s founded on rescarch work done out-
side the tropics.  Hence in India we have to throw away almost
all our knowledge of applicd agricultural scicuce, and fall back on
tirst principles, and work out our proposed iprovements from
the beginuing. For cxample, many of the methods, which
tarmers follow in Eugland for cleaning the land and preparing
the soil to receive the seed, are based upon the efteets of" the
severe European winter, and quite different methods have to be
worked out here. A regards research, the number of scientific
men in India is so small and so much of their time is at present
takerf up in work of orgaunisation and teaching that little time
remains for research.  We must have paticnee  till we have
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produced an Indian school of agriculture with a numerous body
of workers. It is seldom that any great discovery is made at
one step by one man.  The competition and co-operation of many
men devoted to the same studies is necessary before much progress
in agricultural rescarch can be expeeted. We must learn hefore
we can teach.  Many years of research and experimental work
will be required before we can fully understand the agricultural
practices of Indian cultivators; and till we do understand them,
any improvements weway be able to make in them will be due
more to good luck than to solid foundation ot real knowledge.

« I may then sum up the chief difficulties which hamper the
progrcssut' agricultural improvement, as, first, the want of know-
ledge regarding Indian agriculture.  Second, the tact that in India
so much pmctic:\l knowledge has already been discovered by the
expericnce of generations that there is less scope for a rapid
advance than in new countries @ and thirdly, that the Indian
cultivator possesses inan imtensified form the conservatism of
the farmer common  to Al countries, and that, owing to the
separation of classes here,  the diffienlty  of - breaking down
that conservatism is greater here than elsewhere.  The last
difficulty, however, is the least of the three.  Our experience is
that the Madras cultivator is by no means unwilling to take up a
new thing it itis really an mprovement.  The rapid spread of
Cambodia or Nwerican Cottonin Tinnevelly,  Ramnad  and

an

Madura districts n the Jast fow vears is @ most cm:uumgillg s
that a really good new erop e he ntroduced very rapidly.

« For introducing such improvements as can already be sately
recommended we need more trained men. To remove the dith-
culty of want of knowledee, we want more workers in the field
of research. Ample facilities have been provided for both pur-
poses at Coimbatore.  Axs T have pointed out onarecent oceasion,
the prospects from a pecuniary point of view are not to be despised,

especi‘d”y when it s remenmbered that the department is a new

and expanding ouc. '
for an intercsting and usctul carecer T eannot 1imagine one  which

has more attractions.

IYor a0 man of means who 1s on the look-out



288 AGRICULTURAL JOURNAL OF INDIA, [VI, m.

“ What I would ask our critics to bear in mind is this. Itis
far from easy to point to positive improvements suitable for any
particular village without knowledge of the locality. We are
often pressed to send itinerant lecturers broadcast through the
villages, and it is assumed that qualified lecturers are to be had at
a moment’s notice and that agriculture can be taught by lectures
in the same way that law or arithmetic is taught. Agriculture is

‘an applied science, and its application must vary in a greater
or less degree with every small variation of local conditions,
Lecturers on the general principles of agriculture would be
useless to ryots who are not used to deducing their practice
from theory. The only thing which appeals to them is
definite advice. If a new crop is to be recomnmended to them,
the exact kind of soil suitable for it, the exact time to sow
it, the exact method of cultivation must be laid down, and if the
advice given is, owing to any special circumstances in the village,
impracticable, the cultivator will conclude that his would-be
adviser does not know his business and will not listen to him.

“And it is absurd to blame him for this attitude. He
cannot afford to engage in an experiment. You will see, there-
fore, how it is not possible for a lecturer to start to-night from
Mylapore and lecture to the ryots of Ganjam on paddy cultiva-
tion if he has not been there before and does not know the local
practices and seasons. We must in short learn before we can
teach, and we must not blame the cultivators if they are some-
what hard to persuade. Time and patience will overcome both
difficulties. The essential thing is to avoid giving ill-considered
advice which would retard all progress indefinitely.”



PLATE XXXVIII.

Fic. 1.

THE DRYING OF PLANTAINS AT AGASHL -/

By L. B, KULKARNT, L. dg,

0Of the Bombay Agricultural Department.

Acastr is a village in Bassein Taluka, Thana District,
Bombay Presidency. It is about twelve miles from Bassein and
one mile and a half from the sea. There is a continuous range
of hills to the north. Fields of plantains bordered by cocoanuts,
are seen to the south of the village. Between the hills and the
cultivated lands there is a small plain and on this plain the
plantains are dried. The place visited is shown in figure 1.
The drying process of plantains begins in October and lasts
up to the end of December. During this period the maximum
and minimum temperatures are as follows :—

Max. Min.
October . 90° %8’
November o 89° 70°
December v 83 67°

Four varieties of plantains, wz., Basrai, Motheli, Welchs
and Rajeli are grown here, but all are not used for drying. The
special variety dried is  Rajeli. This variety is distinguished
from the rest by the following points. The plant grows about
13 feet high ; it is next in height to Welchi which grows up to
t5 feet. The plantains are from 6” to 12" long. One typical
raw fruit is shown in the figure 2. The fruit has three distinct
ridges. The pulp is very tough to the touch, and on it there
are found six lines. The diameter of the pulp is about an inch.
Mr. G. A. Gammie in his * Field, Orchard and Garden Crops of
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the Bombay Presidency” (page 72) gives the following deseription
of the Rajeli plantain :—

“ Robust, stem yellowish green, leaves long and narrow;
fruits usually five inches long by 1” to 11" broad ; yellow, morc
or less plano-convex ; gradually parrowing to the stalk. Lip
contracted with a distinct hard brown beak.”

This variety is not treated ditferently from the others as
regards cultivation. The suckers are planted with other varic-
ties in October at 6 feet distance. Water is given twice a week.
Castor cake, three pounds per plant is given. The first manur-
ing is generally done after the plants take hold of the soil ; the
second one month later. The fruits are ready for harvesting in
the October of the following year.

Harvesting.—The heads are removed when the fruits attain
their full size. It needs an experienced eye to tell when this
stage is reached. The fruits look quite green when the bunches
are cut. The newly cut bunches are brought into the houses,
aud there the peduncles are removed. The small bunches are
put in a store prepared by cylinders of a bamboo mat 10" x 10/
placed vertically. This store is generally in the centre of® the
house and thus the entrance of air is prevented as far as possible.

Ou the floor of this improvised store-house rice straw is
placed and ou it the plauntain bunches are spread layer by layer.
The topmost layer is covered by plantain leaves to produce heat.
One store like this accommodates about 12,000 to 15,000 plantains.
They are generally stored in the morning and are taken out
after three days. The colour of the fruit is then quite yellow. A
typical fruit ready for drying is shown in figure 3. The fruit
when ripe is diminished in size.

The ripe bunches are brought in a basket to the prepared
ground on the plain outside the village. The ground is made
hard by beating it with a wooden plank and  then plastering it
with cowdung and water. A mat about ¢’ x 8 is spread on
the prepared ground when it is dry. Then the plantains are
arranged in a line after the skin has been removed. The colour and
the appearance of the fruit on the first day is shown in figure 4.

PLATE XXXIX.

Fig, 3.
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Some people dry the plantains on a platform about 10 feet high
to avoid the trouble of watching.

After lying all day in the sun the fruits are gathered in a
heap in the evening before the cold begins and are left all night
covered with dry plantain leaves and a mat. The above processes
are repeated for three days and three nights, and on the fourth day
the fruits are ready for marketing. The figures 5, 6 and 7 show
how the colour changes from day to day. The fruit is, before
drying, very hard to the touch, brittle and round ; but as it
dries, it becomes yielding to the touch, elastic and flattened. It
also loses some weight. The fruit tastes sweeter as it dries.
It is said that properly dried plantains keep for six months. On
the last day of drying the fruits are wrapped in plantain leaves
in bundles of a dozen each. The retail rate is about four annas
a pound, and the wholesale is 3} annas according to the quality
of the fruit and the state of the market.

The yearly yield of dried plantains from Agashi is estimated
at 160 tons, worth about Rs. 27,000. It is said that plantains
used to bé dried at some other villages than Agashi (Thana
Gazetteer, p. 292); but it does not seem to be done nowadays
except at Agashi.  The reason of this is not known.



GRASSERIE IN SILK-WORMS.
By M. N. DE, wxs.a,,

Sericultural Assistant to the Imperial Entomologist,

GRASSERIE Is a disease of silk-worms causing great damage
to rearers. The following few notes on the subject, while they
may not bring to light anything new, may be found of some
interest. My first experiment was carried on to prove whether
the silk-worms are infected with grasserie in their early or in
their mature stage. 1 took some worms of the four different
ages in four separate lots and fed them with mulberry leaves
stained with grasserie juice ; all the worms of the first two ages,
without exception, died of grasserie, whereas only 40 to 50 per
. cent. of the worms of the third and fourth ages died of the same
disease, and the rest made good and healthy cocoons. On re-
peating the experiment I got the same result; hence we may
safely coine to the conclusion that the younger ones are more
prone to be attacked with this disease than the mature ones ;
the younger worms cannot stand the infection, but in their
mature age, when they become stout and strong, they can
withstand the contagion to some extent. My next experiment
was to show whether the mortality is greater in injected worms
or in the worms fed with leaves stained with grasserie )uice.
Taking some worms of the fourth and fifth ages in four separate
lots, I injected the first two lots with grasserie juice by an
inoculation needle, and fed the other two lots with mulberry
leaves stained with the same juice; 80 to 90 per cent. of the
former and 35 to 45 per cent. of the latter died of grasserie. In
another experiment I took 55 and 53 worms of the fifth age in
two lots and injected them with the juice: all of them died
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within four orfive days. The result of these experiments shows
that the injected worms die more than those fed with leaves
stained with the juice. My next experiment was to test the
acuteness of the fresh and preserved juices. I preserved grasserie
juice in test tubes for eight or nine months and fed some worms
with leaves stained with it ; within five or six days 20 to 25 per
cent. of the worms died and the rest produced healthy cocoons.
At the same time 1 fed some more silk-worms of the same
breed with leaves stained with fresh juice ; within four or five
days 50 to 60 per cent. of the worms died and the rest produced
healthy cocoous. I therefore conclude that the fresh juice,
as a source of infection, is more acute than juice which has been
kept for some time. I next experimented with the polyhedral
bodies seen in the grasserie under a microscope of high magnifi-
cation: I crushed many worms injected with grasserie with

(bg PEBRINE CORPUSCLE.

{a) POLYHEDRAL BODIES OF (RRASSERIL IN BOMBYX.

pestle and mortar, separated the juice from the carcases, poured
it into a test tube and washed it 20 to 25 times with fresh
water. When the polyhedral bodies settled down at the bottom
of the test tube I separated them from the juice and preserve(
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them in fresh water for nine months, the water being changed once
a week. After nine months they appeared like & white powdery
sediment. Under the microscope a drop of it showed innumerable
polyhedral bodies. The under-surface of some mulberry leaves
was stained with these polyhedral bodies (by means of cotton
soaked in them) and some worms were fed with them ; within five
or six days 30 to 35 per cent. of the worms died of grasserie,
The Antherea Perugi guer-men of China and Autherec Yema-
mai Gheer-men of Japan, which feed upon the leaves of Querens
Serrata Thumb, when attacked with grasserie, show some trian-
gular bodies, and not polyhedral ones, which vary in size accord-
ing to the size of the silk-worms. But the Attacus ricini of
Assam, when attacked with grasserie, show polyhedral bhodies,

TRIANGULAR AND RECTANGULAR BODIES OF GRASSERIE
IN ANTHEREA YAMAMA! AND ANTHEREA PERUGI.

bigger in size than those of silk-worms. According to soine,
these polyhedral bodies are crystals. It is, however, more
probable that they are crystalloids which can be dyed when
dipped in such re-agents as Gentian violet, Safranin, Borax
carmine, etc., for 12 to 16 hours. Crystals cannot be so dyed.
Besides, when these bodies are crushed, 6, 7, or 8 irregular
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angles are visible in them, unlike those of crystals. They
are formed in the fatty tissues in the hypodermal layer, and
in the tracheal membrane of the silk-worms, and in their undevel-
oped stage they remain in a cyst or bag in the body of the
worms where the); grow by division in large numbers,

As to the true cause of this disease opinion differs: some
are of opinion that the polyhedral bodies are the true cause of
grasserie ; while others hold that when worms are infected with
this disease, innumerable minute organisms (Chlamydozoon
Bombycis of Professor Flowachek of Germany) are visible adher-
ing to the polyhedral bodies, and that these are the true causes
of the disease. Whenever I took a little membrane from the
tracheal region just opposite the spiracles and stained them with
different re-agents, I found these organisms; and when I separ-
ated them from polyhedral bodies, brought them up on nourishing
media and fed the worms with leaves stained with the media, 1
found the worms infected with grasserie. *I, therefore, conclude
that this micro-organism is the true cause of the disease and
that the polyhedral bodies are only a by-product.

I have stated already that when I fed the worms with the
polyhedral bodies only (not the juice), they werealso infected
with grasserie. This seems inconsistent with the conclusion just
stated above, but in its support it may be said that some of
these organisms might have been adhering to the polyhedral
bodies, and in this way might have carried the infection.



NOTES.

Nore oN THE Lire Hisrory or certaix Wekns :— Lavada
(Cyperus rotundus). Studies were begun of the life history
in September 1909, beds [2"x 12" were planted with bulbs.
These were dug up at appointed intervals and observed as
below :—

A plant dug out after four months was found to have occupied
a space of about one foot diameter, The maximum depth to
which a plant had penetrated was 9 inches. During the period
of four months it had produced five bulbs. One of thesc had
sent up a plant and- one more had sent up a shoot just reach-
ing the surface. The distance between two bulbs varied from
10" to 12" and where the shoots were beginning to appear,
the distance between it and the bulb previous to that was
from 4" to 5.

After eight months the development of another plant was
- completely traced out as follows :—It was observed that the main

plant sent out two main lateral runners underground, each of

which formed a bulb in its course at every 9" to 12". The first
bulbs of the two main runners gave out shoots above ground,
which eventually developed into a plant. The plant produced in
“all nine bulbs of which six were on the right and the rest on the
left. The second bulb on the right had produced a still deeper
secondary runner having a bulb at its end. It was also observed
that each successive bulb was formed deeper and deeper so tl.mt
the last bulb was 18" deep from the surface. It had ‘occupled
a space 58" long and 1 foot wide. The deepest f‘eedm.g root
which was given out from the first bulb on the right side was
measured to be 18”. On the surface of the runners scales were

found. -
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At the end of the year another plant was dug up to further
study the development. The following is a rough sketch of the
plant.

From the above figure it will be seen that one plant has pro-
duced 53 bulbs and 20 new plants excluding the original. The
distance between each bulb was from 4” to 9”. There were two
main runners—each of which has given out several secondary and

tertiary runners. It was found that the deepest bulb was one

foot deep from the ground level. Below this depth there was limy
soil and no bulb was found penetrating this layer. The area
occupied by the plant was about 20 square feet.

Harali. (Cynodon dactylon.)—A plant was dug up after
eight months and was found to have three main shoots, the longest
of which was 3" 8" with twelve branches. The distance between
each node was 1" to 13" and there was a branch at every node.
The whole plant occupied an area of five square feet (2’ x 24/).
The maximum depth to which it had penetrated was 17”.

Kunda. (Andropogon intermedius).—One plant was dug up
after eight months. It was observed that it had produced under-
ground stems which grow both deep and side-wise. The stems
in several cases had branches producing palmlike branches up to
ten, which branched and rebranched also individually and tended
to come up to the surface. The underground runner was covered

20
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with very closely set scales. Depth of feeding roots 14". Area
occupied by a plant one square foot which was entirely covered

by the plant.—(G. K. KELKAR.)

»*
»

ExperiMENTS wiTH GROUNDNUTS IN THE BoMBAY PRESIDENCY. —
On various farms of the Bombay Agricultural Department,
experiments with the groundnut crop have formed an important
feature of the work in recent years and some interesting and
important results have been got in connection with the cultivation
and the treatment of this important crop. To summarise
the results obtained, it may be said that foreign varieties of
groundnuts have been found to yield better than indigenous and
some of them on account of their short period of growth escape
the Tikka disease which affects the local variety. Spanish peanut
is by far the most suitable variety to grow as a dry crop in
places where rainfall is scanty and the season short. For irri-
gated crops, Senegal, Mozambique, Virginia and Pondicherry
are suitable. Good yields are obtained by growing groundnut
as a subsidiary crop to cotton and juar. Some varieties are
heavier yielders than others. The heaviest yielders are not
necessarily the greatest oil producers. So long, however, as the
price continues to be independent of the oil percentage, the yield
per acre of unhusked nuts will probably be the determining
factor in deciding which variety to grow for greatest profit.
Investigations carried out by Dr. Mann into the amount of oil
in different varieties show that there is no constant relation
between the percentage of oil in the seed and the variety, but
that this percentage seems to be determined much more by
the circumstances under which a particular variety is grown than
by the nature of the variety itself.

The results obtained have been of much practical value to
cultivators and the area under foreign groundnuts in the Bombay
Presidency has shown a marked increase during the last four or
five years. Last year (1910-11), the total area under groundnut
in the Presidency including Native States was 159,000 acres
which is 667 per cent. over the average of the preceding ten
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years. There has also been an increase in the export trade since
its fall in 1904-05. We cannot do better than refer those who
are interested in groundnut cultivation to the various farm reports
of the Presidency in which the results of these experiments on
varieties, manuring and cultivation, are set out in detail —
(A. McKERRAL.)

.'.

Tur Proven Boar.—With the introduction of heavy iron
ploughs into India the necessity is sometimes felt of having
some contrivance to carry the plough from place to place as it
cannot be carried on the yoke of bullocks as in the case of the
local ploughs. In the Report of the Agricultural College Sta-
tion, Poona, Bombay, a simple device made for the purpose is
described --—*‘It is made of a babul plank about 5% feet long,
1 foot broad and 14 inches thick. It must be so sawn from a
log of wood that 1} feet at one end should be inclined as shown

in the diagram below : —
' /
X
/

p’
< 4+ >

A catch made out of an iron strip and nailed down at about
the centre of the plank completes the implement. The catch is

made thus :—

The point of the share of the plough is inserted in this catch
and the plough is hitched as usual. It can then be taken any-
where over stony and hilly ground with least draft and in-

convenience. The whole thing will not cost more than Rs. 2.”

»
* »

Jowar Suur.—The efficacy of steeping jowar seed in copper
sulphate to prevent smut was strikingly shown by an experiment
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performed at the same station :—* Two plots, each four qunthas,
were sown with jowar, side by side, to bring to the notice of visitors
the effect of steeping against jowar smut. One plot had its seed
steeped in 1 per cent. solution of copper sulphate for 10 minutes
and the other with seed which was not treated. All other jowar
on the farm was also steeped. It formed a very interesting and
instructive occular demonstration to a number of visitors as-
sembled on the counference day and a subsequent batch of culti-
vators from the Poona District was very much impressed with
what they saw. This was perhaps the most conclusive and
striking demonstration on the farm.

The total number of plants in each plot, with the number of
plants with heads attacked by smut were counted, and the figures
are given below ;——

Total Number Percentage
TREATMENT, number of of smutted of smutted
heads. heads. to total.
Steeped 5,848 18 027
Unsteeped ... 5,859 1,022 17-40
(A. MCKERRAL.)
»*
» »

Tue Marze Prant. —Professor F. L. Stewart, of Murrysville,
Pa., has been for many years studying the possibilities of the
maize plant. Ten years ago it was demonstrated that, with
suitable treatment, the plant takes equal rank with the sugar-
cane and the beet as a sugar-producer. Professor Stewart’s
theory was that, as the maize plant belongs to the same botani-
cal family as the sugar-cane, and contains a fair amount of sucrose
in its normal condition, it might be cultivated so as to increase
its sucrose content up to the point where it would become profit-
able to work. He discovered, in the course of his experiments,
that if the ears were removed at a certain period before the plant
would normally cease growing, the period of growth would be
increased by from four to six weeks, and during that time the
anatomical structure became radically changed. The plant
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increased in size and weight ; the saccharine content increased to
more than double its normal amount, with a purity far above
that of the natural juice, while the fibre or bagasse furnished
material for paper-making of a very high grade. Experiments
conducted in some twenty different States during th xﬁést ew
years have confirmed the results obtained at Murryg

In a recently-issued statement Professor St
the products of maize treated according t
follows :—

A ton (2,000 lbs.) of corn cane produced und
patents, contains an average of 570 lbs. per
matter, and of this, 270 lbs. are in solution in the ju
dissolved matter an average of 240 lbs. per ton is sucros®g
uncrystallisable sugar, and 10 lbs. organic matter not sugar.
The average yield of dry crystallised sugar is—

estimates
hisf process as

q6s
e Stewart
soll

First sugar 96° centrifugal ... 160 lbs.
Second sugar 89° centrifugal wee 30 1bs,
Total w190 lbs,

About six gallons of molasses, containing about 70 lbs. of
uncrystallisable sugar, remain as a by-product which is converted
into ethyl spirits producing 5-18 gallons of 95 per cent. alcohol.

A ton of trimmed stalks produces, also, when milled and
dried, about 300 lbs. of air-dry fibre, which gives about 200 lbs.
of dry bleached paper pulp. The average weight of the leaves
per acre is approximately one ton, and contains about 300 lbs.
of air-dry fibre, or 200 lbs. of finished paper pulp.

1n one ton of green ear and husk product there is about
580 lbs. of dry substance, of which 420 lbs. is fermentable
matter, 85 lbs. of dry pulp and about 30 lbs. of corn gluten.
The fermentable matter will yield half its weight (210 lbs.) for
31°1 gallons of 95 per cent. alcohol. In that portion of the
corn belt where a suitable climate and soil can be secured, an
average of twenty-five tons, gross weight, of several varieties of
corn can ordinarily be grown per acre. Of this fifteen tons are
stalks and ten tons green ears and husks. Jo.

1 RN . ’
\I YYN L

w8 f

\
/.
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To summarise, the yield of all products is as follows :—

Sugar.
First sugar 96°—
160 lbs. X 15 tons per acre ... oo 2,400 lbs.
Second sugar 89°—
30 lbs. x 15 tons per acre ... ees 450 lbs.
Total o 2,850 bs.
Auconor.

From ear and husk, fermentable matter—
210 lbs., or 31'1 galls. of 95 per cent.
alcohol x 10 tons per acre.... - 311 galls.
From molasses produced from one ton of corn cane—
35 1bs., or 518 galls. of 95 per cent.

alcoho x 15 tons per acre . 77 galls.
Total .o 388 galls.
Parer Purr.
Stalk and leaf product—
213} lbs. per ton X 15 tons per acre ... 3,200 lbs.
Ear and husk pulp, 85 Ibs. x 10 tons per acre «o 850 1bs.
Total . 4,050 1bs.

(Journal of the Royal Society of Arts, 20th January 1911.)

*
LR

Unitep Provinces Exuisition, Arvasasap, “ Caura ” Cowu-
reriTION. —The question of the wholesale use of cowdung or wood
as fuel in India has an important agricultural bearing, so that any
attempt at introducing a cheap appliance to burn coal must be
of considerable interest. At the Allahabad Exhibition a
“Chula ” competition was held and the “Yule” prize of
Rs. 1,000 offered to the inventor of the best “ Chula ” or stove,
capable of burning raw coal. The prize was won by Mr. J. D.
High, Lukergunj, Allahabad, and his “Chula” is now being
manufactured and sold by the Rope Sole Shoes & Knitting Co.,
Limited, Allahabad. The ““ Chulas” arve made in three sizes,

vz, Large, Medium and Small, selling at Rs. 14, Rs. 7 and
Rs. 5, respectively.
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In his note on the competition, Mr. W. R. Wilson, Director
of Industries, United Provinces, remarks as follows :—

“The winning Chula is simply a cheapened adaptation of an
English stove or “range:” its cost is Rs. 4-8 and it might be
made stronger and more lasting, with advantage. It is very
economical of fuel, for the work done. The bronze medal Chula
and Mr. Apte’s are on similar lines. The former has a firebrick
lining to secure economy of fuel and the latter, an ingenious
lining of fireclay, mud, or clay (which must be applied by hand).
Both of the bodies are strong and likely to be durable. Mr.
Watson’s is a cheap (0-8-0) Chula and very portable (folding up
like a book), it is also fairly strong. I do not tkink that any
Chula on the stove principle can ever be free from the smoke
difficulty without a chimney. The chimney carries off smoke
and a clear fire is left for cooking. In a Chula after the native
style the smoke will always be a difficulty. The only way to
work this is to make a good ““ red ” fire first and then start cook-
ing. I should burn coal in the native Chula, in the above, by

setting up 6 bricks, in two * courses,” in the form of a ],
the mouth to face the wind, and putting a small iron bar
grate between the first and second courses so as to be 43 inches
above the ground.”

It is reported that a considerable number of ¢ Chulas” have
already been sold among the European and domiciled communi-
ties, showing that some device of this kind was badly wanted.
Apart from questions of domestic economy in the matter of
saving of fuel, any arrangement which would minimise the con-
sumption of wood, cowdung, leaves, etc., would be eagerly
welcomed by those who are aware of the loss to the country that
such practice entails, and it is to be hoped that the new appliance

will find a ready sale.—(A. McKErraL.)

*
® ¥

Aviecep Errecr oN Mik or WaTer or Warery Foon
arven 1o Cows.—1t is generally supposed that it is possible to
increage the quantity of milk at the expense of the quality
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either by feeding cows on watery food or by causing them to
drink water in large quantities immediately before being milked.
Feeding of salt is also popularly supposed to make the stock
consume excessive quantities of water and thus to indirectly
increase the quantity of milk. To test these points the following
experiments were conducted at the Midland Agricultural and
Dairy College with seven typical dairy short horn cows and
reported in the Journal of the Boawrd of Agriculture, T.ondon,
February 1911. These cattle were stall-fed during the whole
of the time the experiment was in progress. Their food consist-
ed of concentrated and dry fodders with the addition of mangolds,
and at stated intervals, viz., every seventh day, it was supplement-
ed with a definite amount of salt.

The amount of water taken daily was measured by allowing
each cow to drink from a graduated vessel. For the first seven
days each cow had firee access to a measured quantity of water.
In the second week she was allowed to drink only just before
being milked. In the third week water was free, on the fourth
intermittent. Milking was regularly and expeditiously under-
taken, the interval between successive milking being ten and
fourteen hours, evening and morning respectively.

The cows were numbered 1 to 7, and the scheme was
mapped out in days. On the first day cow No. 1 received four
ounces of salt, on the second day cow No. 2 was salted, and so
on. Thus one day in each week a cow received salt, and on
every day of that week some one cow was receiving salt. From
the experience gained in the first two weeks the experiment was
altered, so that instead of giving four ounces of salt in one meal,
three ounces were given after the night’s milking on one day and
three ounces after the morning’s milking on the next day.

The result of the experiment appeared to show that
periodical doses of common salt administered to cows do not
necessarily cause them to consume excessive quantities of
water ; and that the amount of water consumed by cows has no
direct bearing on the composition of their milk yield. The
experiments also showed that feeding of six ounces of salt caused
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purging and that even this large quantity of salt bad no effect on
the quantity of milk.—(Ebiror.)

*
* W

Strox¢ Whears,—The wheats most in demand by Millers
in England at present are those yielding a strong tflour. It is,
therefore, necessary to uinderstand what is meant exactly by the
term “strength,” what produces it and how it can be determined.
The following is reproduced from an article on the present
position of the tlour question in the Ayricultnral (fazette of New
South Wales, February 1911 :(—

The term “ strength” is used by the baker to express the
combination of qualities which he associates with a Hour of good
baking quality, such as pile, texture, shape, volume, colour, and
weight of loaf. It is, in fact, another name for good baking
quality. In order to place the problem on a satisfactory basis,
the British Home-grown Wheat Committee has arrived at the
following definition of flour-strength as “The capacity to make a
big well-piled loaf.”  Professor Wood further points out that
this is a complex of at least two factors, size and shape of loaf.
The definition thus stated appears to include all the qualities the
presence of which render a flour of good baking quality, and to
provide a clear statement of the problem presented to us.

What exactly determines this important quality is not
accurately known, and the only reliable test of the strength of
a flour is its actual behaviour on baking. As this largely de-
pends on the skill of the individual, and the methods he adopts, it
cannot be considered an entirely satisfactory test, and many
attempts have been made to determine the cause of strength,
and to devise some means by which we might be able to deter-
mine beforehand how a given flour will behave on baking.
Several factors have been suggested as being responsible for
strength of flour, such as the quantity of gluten, the chemical
nature of the gluten, amounts of sugar, of mineral constituents,
etc., in the flour ; but so far none of them have provided a satis-
factory solution of the problem. The only test that has proved
satisfactory in our experience is the power of the flour to absorh
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water—its “ water-absorbing capacity,” or the amount of water
taken up by the flour to make a dough of the right consistency
for baking. This test, though not one that can be carried out
with extreme accuracy, has, with us at all events, always proved
reliable, and the power of absorbing water has always been
associated with good baking quality. Without asserting that
this test gives the actual strength of the flour, I do claim that
it is the measure of such strength, and the best proof of its
reliability lies in the fact that all Mr. Farrer’s strong flour
wheats were submitted to this test, and were persisted in or
rejected according as they gave flour of high water-absorbing
power or not.

This quality in wheat is to some extent affected by environ-
ment, by the nature of the soil and climate, and particularly
by the nature of the weather during the ripening period of the
grain; a hot and dry summer, in which the grain, after it is
formed, is rapidly ripened, always increases the flour-strength.
It is, however, an inherent characteristic of certain varieties,
and soft wheats, though they may become stronger under hot
and dry conditions, never attain the flour-strength of the harder
strong-flour variety. Flour-strength is an inherited character-
istic, and can be bred for just as colour, stiffness of straw
stooling, beards, etc.,, can be bred for. It would appear that
strength and weakness are Mendelian pairs, and the breeding of
strong-flour wheats becomes, in competent hands, a certain
operation, which can be regulated in the same manner as is the
case with other characteristics.

Strength does not appear to be affected by manuring. Even
the use of nitrogenous fertilisers, which might be expected, by
increasing the protein matter, to also increase the strength,
appears to have no effect on this quality.

Gluten-content.—The actual gluten-content of wheat is a
matter of less importance than flour-strength. Flour-strength
1s almost invariably associated with fairly high gluten-content,
though the reverse is by no means the case, and some of the
Durum wheats, which contain up to 20 per cent. of dry gluten,
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are among our weakest wheats. It may safely be said that
whilst gluten-content itself is no guide to the flour-strength,
still, between two wheats of the same variety, that one will be
the stronger which contains the largest amount of gluten.

A high gluten-content is an almost invariable accompani-
ment to a dry and hot period during the ripening stage.

Colour.—As the demand for strong-flour wheat has become
greater, the question of colour has assumed less importance. The
wheats which produce the dazzling white flours once in demand
were not those that gave high strength, but, like the Californian
and the Australian wheats, were of a starchy nature, giving a
weak flour.

The colour of the flour is, moreover, by no means a sure
guide to the colour of the baked loaf. The very white flours
often produce a loaf of a dirty grey colour, whereas those
with a slight yellow tinge give almost invariably the brightest
loaf.

As a rule, the strong-flour wheats give a flour which is not
so high in colour (not so white), and, in order to obtain a white
flour from them, patent processes have been devised for bleaching
them. These processes depend, for the most part, on the action
of nitrous oxide.

»
* &

Morasses As A FEerTiLIsSER.—In an article in the Mareh,
1911, number of the International Sugar Jouwrnal, Mr. G. N.
Martin, Chemist, South African Sugar Refineries, Limited, gives
an interesting account of his experience with the use of molasses
as a fertiliser for cames. The account as given in the author’s
own words is as follows :— .

* The experiments were carried out in 1897. A level piece
of ground of homogeneous character was selected ; the field
divided into four equal plots; each plot of same length and
breadth and equal quantities of cuttings planted.

“Plot No. 1 was cultivated in the ordinary way, receiving
the usual fertiliser as employed on the rest of the estate—nitrogen
50 Ibs., phosphoric acid 70 lbs., potash 50 lbs. per acre ; made up
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of the following : sulphate of ammonia, dried blood, superphos-
phate and sulphate of potash.

«“ Plot No. II was grown with fertilisers as above, but
received in addition molasses at the rate of 600 gallons per
acre,

““ Plot No. III received a mixture of 400 gallons of molasses,
one ton (2,000 1bs.) of press cake, and 1,000 Ibs. of bagasse ash
per acre.

“Plot No. IV received nothing.

““ The following is the tabulated result :—

Plant canes, Ratoons.

Tons per acre.  Tons per acre.
Plot No. I 34°1 283
Plot No. I1 425 316
Plot No. III 402 338
Plot No. 1V 246 172

“The molasses was employed at the rate of 400 to 600 gallons
per acre, being simply spread in the furrows, and a week or
fortnight after spreading, the planting was done. The quan-
tity of molasses produced on the estate did not allow for the
whole acreage to be planted to be so spread. A very marked
difference could be observed between fields (some time contiguous)
treated with molasses and fields cultivated with the usual
fertiliser. In a good many colonies molasses is used as a
fertiliser either by spreading on the ground or with irrigation
water.”

Similar results are also reported to have been obtained by
Mr. Boname, Director of the Station Agronomique, Mauritius,
from his experiinents made in 1908. Mr. Boname states in his
report that ¢ the growth is vigorous, and that it is an excellent
way to force a tardy plantation, and that very often it catches
up and sometimes outgrows canes planted a few months
previously.

“The effect of molasses is very marked, particularly with
plant canes, but seems still to act on the ratoons as well ”

—|{ Kbitor.]
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~ Frurr BorrLing,.—In an article of the March number of the
Journal of the Board of Agriculture, Mr. J. Udale, Instructor
in Horticulture, Worcester County Council, gives the following
interesting account of the preservation of fruit by bottling : —

Though the method of preserving fresh fruit by the process
of bottling has been practised for several generations, it is not yet
so common as it deserves to be. There are two reasons for this.
Firstly, the process is considered to be difficult, and secondly, .
there is a general impression that a special and costly apparatus
for sterilisation is absolutely necessary.

With regard to the first point, it is only necessary to say that
in domestic work there are few tasks more simple or easy to per-
form, and any ordinary intelligent person may successfully bottle
fruit. As to the second point, a patent steriliser is not necessary,
and the writer, who commenced bottling fruit in 1903, has never
used one. All that is really required is a large saucepan, fish-
kettle, or some similar vessel in which water can be heated.

Bottles.—These may be obtained specially made for the pur-
pose, through almost any ironmonger, at from three shillings to .
six shillings and six pence per dozen complete, the price varying
with the size and quality of the bottle. Many persons have a
decided preference for bottles with glass tops, instead of metal
tops, and some like the ‘screw” tops; whilst others prefer the
bottles in which the tops, covers, or dises are held in position
by “spring” clips. When counting the cost of the process of
bottling, it is well to remember that the same bottles, when once
obtained, may be used repeatedly until broken, the chief renewals
required being rubber rings, which are used with bottles for
rendering them air-tight.

It is absolutely essential that the. bottles should be air-tight.
An imperfectly-fitting rubber ring or cover will be sufficient to
cause failure after perfect sterilisation ; the rings and covers must,
therefore, fit perfectly. As this cannot always be guaranteed,
there will be an occasional bottle which will not be successful.
This should be used at once, or the contents emptied into a new
bottle and resterilised.
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Pruit suitable for preserving.—Any fruit may be preserved
by the bottling process, either whole or sliced.

Apples, pears, apricots, peaches, limes, shaddocks and lemons
may all be used, though the bulk of bottled fruits consists of
plums, gooseberries, cherries, raspberries, loganberries, and cur-
rants. Plums and gooseberries are probably the fruits most
largely used. When once properly sterilised,and the bottles are
quite air-tight, the fruit will keep for an indefinite period. The
writer bottled some plums, gooseberries, raspberries, blackber-
ries, and currants in 1903, and they are quite good at the present
time.

4- . The Use of Syrup.—Syrup is not necessary, though many per-
‘“‘MA sons think it is ; pure water is as suitable as syrup, and being
’ more transparent, adds to the beauty of the fruit after sterilisa-
4— P tion. Moreover, a thin syrup spoils the natural flavour of the
_— fruit without making it sufficiently sweet to render further sweet-
ening unnecessary when used. Sugar, therefore, should either
5 not be used at all, or it should be used at the rate of half a
— pound (and upwards) to one quart of water. Raw sugar should
S ——— not be employed, as it renders the syrup “cloudy;” white lump
sugar, however, leaves it tolerably clear.

Ripeness of the Fruit.—The degree of ripeness hasa consider-
able effect on the appearance of the fruit after the bottling
3 process is completed. Fruit should be slightly under-ripe for
bottling, as the skin does not then so readily break during the
process of sterilisation ; with ripe fruit this can hardly fail to
2 2:——_:—% happen and the appearance is apt to be spoiled. In this respect
' under-ripe fruit will bear a higher temperature without injury
than the ripe fruit ; but in no case need the temperature of the
water in the kettle rise higher than 200° F., and in practically
. all cases 190° F. is sufficient. A thermometer is required to

7 7 ascertain the temperature of the water. '
: Quality of the Fruit.—The fruit should be sound and without
speck or injury of any kind. It is best gathered dry ; but if it
be damp or wet, it should be sterilised a little longer. All stalks
and large calyces, as in the case of the gooseberry, should be

= Rt S

1.~ GLASS BOTTLE WITH METAL CAP AND SPRING FIXED, 2.—METAL CAP. 3.—SPRING. 4.—GLA8S COVER
OR CAP. 5.—RUBBER RING. 6.—TOP OF BOTTLE WITHOUT CAP. 7.,—SCREW AND CAP FOR SCREW-
TOP BOITLES,
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removed, and frait of equal size should be placed in the
same bottle. Mixed fruit, large and small sizes together in the
same bottle, does not sterilise well, and has not a good
appearance.

Filling the Bottles.—This is an important operation, as, if the
bottles are imperfectly filled, the fruit after sterilisation will rise,
and leave a large space at the bottom without fruit.  Many have
experienced thisin their first attempts at fruit bottling. A stout
stick or piece of wood, about twelve inches in length—blunt at
one end and rather pointed at the other—is very useful in
arranging and ‘gently pressing fruit into position in regular
layers. The fruit should be selected of nearly equal size and
then arranged in the bottle systematically, the fruit being
pressed into place by means of the stick when necessary. The
bottle should be filled to the top of the neck, still using a little
force in packing if requisite.

As the fruit is placed in the bottles, these may be filled up
to within half an inch of the rim with clear water, or syrup made
by dissolving half a pound of loaf sugar in one quart of water,
when they will be ready for sterilising. In the case of bottles
with screw caps, the latter may be placed on loosely and partly
screwed down in order that they may be readily screwed down
tightly directly the sterilising process is completed. In the case
of bottles with caps (either glass or metal) and springs, those re-
quiring rubber rings should have the rings softened in hot water,
the cap placed on, and the spring fixed in position.

Sterilisation.—In the case of a patent steriliser the subse-
quent operations will vary with the kind of apparatus; but if
the homely fish-kettle is used, it should be deep enough to take
the bottles up to the shoulder in water. A board about one-half
or three-quarters of an inch thick should be placed at the bottom
of the kettle to prevent the bottles coming into direct contact
with the kettle, and so causing their breakage, and a little hay
should also be placed between the bottles to prevent fracture.
In the absence of hay three or four folds of paper may be placed
round each bottle. It is important to remember that there is
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a difference in temperature between the water in the kettle and
the liquid in the bottles ; if the temperature of the water has
been raised rapidly, there may be as great a difference as 40° or
50° F. The temperature both of the water and of the liquid in
the bottles should, therefore, be raised slowly rather than rapidly
to the desired maximum.

The caps, rubbers and springs, and screw-tops, having been
placed in position, the bottles should be covgred in cold water
up to the shoulder, and the kettle placed over the fire or gas, and
gradually brought to a temperature of from 165° to 190° F.
The temperature necessary will vary with the kind and
ripeness of the fruit; but a lower temperature than 165°
F. is quite unreliable, and a higher than 190° F. or 200° F, is
unnecessary. )

Immediately the highest temperature has been attained,
the kettle may be partly withdrawn from the fire, and the
screw-caps should be screwed down as far as they will safely
go. The temperature should then be maintained for fifteen or
twenty minutes at about 165° F. in the case of small fruits such
as gooseberries, currants, cherries and raspberries, and at any
temperature between 165° F. and 190° F. for plums, apricots,
peaches, and pears. In the case of the latter, forty minutes at
a temperature of about 165° F. to 170° F. will answer.,

Screwing down the caps.—When screw-caps are used it is
most important to keep screwing them down tightly as the
bottles cool and contract ; the slightest access of air to the
interior of the bottle may nullify the work, therefore this kind
of bottle requires constant attention during the cooling process,
and the tops must be constantly screwed down until contraction
is completed.

Experiments.—As a result of experiments with plums
sterilised in screw-top bottles in 1908, at various temperatures,
it was found that sterilisation at 165° F. to 170° F. for ten
minutes produced more satisfactory results than sterilisation at
190° to 200° F. respectively; and samples are as beautiful ip
December, 1910, as they were immediately after bottling,

21
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Funcrion or Scexts, grc., 18v Prants, —In the Annual Report
for 1910 on the Progress of Chemistry, issued by the Chemical
Society, the Agricultural Chemistry Section has again been
written by Mr. A. D. Hall, r.r.s. He classes as one of the most
suggestive papers of the year that published by H. E. &
E. F. Armstrong on the action of chloroform and similar
substances in stimulating enzyme action in living structures. The
Armstrongs, using. Guignard’s method, show that by placing
a leaf of cherry laurel in a test tube together with a drop of
chloroform, hydrocyanic acid is given oft in a few minutes from the
cyanogenetic glucoside contained in the leaf. Vapours of
ammonia, carbon disulphide, toluene, ether and various alcohols
also, have the same effect and certain other substances have
a similar but less effect. Guignard states that the effect of
these substances is probably to induce the glucoside to travel
to the enzyme by causing changes in the concentration of the
cell sap. Carbon dioxide can also produce the same effect toa
small extent. This slight initial excitation may be suflicient
to set in motion considerable change because the hydrocyanic
acid and benzaldehyde thus produced would extend the
action.

Mr. Hall thinks that from these experiments light will
eventually be thrown on the physiological function of many of
the ethereal oils, terpenes and scents which are secreted by plants
so normally that they cannot be without significance. They also
throw light on the horticultural practice which has been worked
out in recent years by which plants like lilacs intended for forcing
are exposed to the vapour of ether for twenty-four hours or so.
After this process it is found that the plants can be forced into
bloom a week or ten days earlier than would otherwise have been
possible. As cold acts in the same way by altering the concentra-
tion of the cell sap, we may also correlate the similar acceleration
of flowering that is induced by a preliminary cold storage before
forcing, and again the well-known fact that potatoes which have
been frozen become sweet through an accumulation of enzyme-
produced sugar.
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A. E. Vinson shews that dates which have reached a certain
stage of development can be made to ripen by exposure to
certain vapours or solutions, practically the same substances which
the Armstrongs have found to be active.—(H. E. Anngrr.)

Varve ov Dirrerunt Crops vor GreeN MaNurixe.—In the
Jowrnal of the Board of Agriculture for March 1911, Mr. A. D.
Hall has an article under the above title.

At Woburn where the soil is light and dry, it will be
remembered that mustard turned under has been found a better
preparation for wheat than vetches. At Rothamsted, however
where the soil is heavier and cooler than at Woburn opposite:
results were obtained in 1907. Further experiments carried
out in 1910 at Rothamsted confirm the 1907 results.

The following table shews the yield of wheat per acre after
green manuring, in Little Hoos field, Rothamsted :—

Year. Previous grecn crop, Drossed Dres_sed Offal - Total

grain urain, grain, | grain. Straw
Busbels, ks, lbe, s, cwt

After mustard ... 209 1,923 9 ; 2,0

g2 ,01 D),

1907 . rape 1L 1,376 75 1] 4551; ‘%g
v crimson clover 325 2,096 284 | 9390 361
,, vetches 397 2,542 210 | 3750 394
After mustard | 198 1.247 8 Teg1 153
1010 o rapo ol 08 1,327 37 1,364 163
crimson clover 308 1,926 85 2.011 27'6
vetches 344 2144 127 2971 347

|
|

Voelcker says that the Woburn results are a matter of
moisture ; the land being left drier after the vetches than after
the mustard, as the former was much the heavier crop.

Hall says that it is not safe to assume that the amount

_ of nitrogen and the water-supply are the only factors concerned

in the above results, but the process of decay of the plant residues
in the two soils may be different and one is quite ignorant of the

possible influence of the intermediate products upon th i
plant.—(H. E. AnngrT.) pon the growing
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Nore o8 “Work DoNE BY THE AFrICAN ExToMoLOGICAL
Researca Commrrree. "—The African Entomological Research
Committee was appointed in June 1909 by ILord Crewe, the
then Secretary of State for the Colonies, to- promote the study
of the insects which play so prominent a part in the spread of
disease among men, animals and plants in Africa. Satisfactory
progress has already been made and the collections of insects
received from Africa after being properly identified and recorded,
are being distributed to the schools of Tropical Medicine,
Universities, Museums and other Institutions where they are
likely to be of value for the purpose of teaching or scientific
study. Two skilled Entomologists are being employed under
the direction of the Committee in East and West Africa, res-
pectively, for the purpose of interesting aud instructing the local
officials in the work and also of carrying out special investigations.
With a view to further the work of the Committee, Mr. Andrew
Carnegie has been pleased to place at its disposal a sum of
£1,000 per annum for a term of three years to defray the cost
of sending a few suitably qualified young men to the United
States to study the practical applications of entomology in that
country. The scheme is likely to be of great value to British
Administration in Africa and elsewhere by providing a body of
well-trained Entomologists available for employment in the
services of the different Colonial Governments. The Committee
issues quarterly a Scientific Journal entitled the ‘ Bulletin of
Entomological Research” which has been noticed in Part 2,
Vol. VI of the Agricultural Journal of India.

With a view to stimulate interest in, and to provide facilities
for, the study of entomology, the Imperial College of Science
and Technology, Liondon, has now inaugurated courses of lectures.
In a speech made at the opening of these lectures Lord Cromer,
who is the President of the Committee, alluded to the existing

need in England of practical field training in the methods of

combating insect pests of all kinds. He referred in very appre-
ciative terms to Mr. H. Maxwell-Lefroy, Imperial Entomologist
to the Government of India, who during hisleave in England has
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been engaged to deliver a courseof lectures on applied entomology.
In his inaugural lecture Mr. Lefroy dwelt on the application of
the science of entomology to agriculture, commerce, medicine -
and sanitation. He pointed out that applied entomology‘ is a
development of pure entomology and that this development has
only recently been stimulated by the immense importance of
tropical entomology. He added that the economic significance
of insects rested not merely on their destructive habits but also
on their yielding useful products like bees-wax, honey, shellac,
silk, ete. There was thus a large field for research and useful
work. He then went on to describe the losses caused to
cultivators by the insect pests of cotton and cited the instances
of Siud and the Punjab where the introduction of a parasite of
the cotton boll-worm did an immense amount of good. Reference
was made to the ravages of white-ants on railway sleepers, and
weevil in wheat and rice in" hot countries. Mr, ILefroy stated
that in India the loss in wheat from the weevil amounts to over
a million pounds sterling annually and in rice to probably three
times that on the average. He laid stress on the fact that these
losses are preventible and that remedial action must be founded
on and guided by scientific entomology, ¢.c., on an accurate
knowledge of the lives and ways of insects causing the losses.
He quoted the instances of the successful fighting of the
migratory locusts of North India and the Bombay locusts ; and
also the checking of the potato moth by simple means within the
reach of the cultivator. He alluded to the great importance of
teaching farmers about their pests by means of lectures, leaflets
and coloured illustrations giving them reliable information about
remedies and insecticides. He then referred to the significance
of insects as carriers of disease to men and to domestic animals
and cited the examples of malaria, yellow fever, filariasis, bubonie
plague and sleeping sickness which are all insect-borne diseases
and emphasised the necessity of developing scientific and pre-
ventive entomology.—(Ebiror.) |
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Arkant Lasp, Two Burierins dealing with the subject of
the reclamation of Alkali Land have been recently issued by the
Bousay Aagricorroral Deparrmext.  The one, entitled ¢ The
Salt Lands of the Nira Valley,” No. 39, by Messrs. Mann
and Tamhane, has reference to some salty land in the Deccan
within the area irrigated by the Nira canal. This area has
been the subject of examination on several occasions : by the
late Mr. E. C. Ozanne in the eighties, Dr. Leather in 1893,
by a committee of agricultural and irrigation officers in 1903,
and recently by the authors of the Bulletin. The immediate
cause of the trouble is the canal which has caused much water-
logging ; but, as in all similar cases, the damage done is small
compared with the advantages gained. It is, as a matter of
fact, very much the worst case of damage due to a canal
which is known in India ; about 12 per cent. of this irrigated area
has become more or less saline, and there is some evidence that
the affected area is slowly increasing.

The salts present in this land include for the most part
sodium sulphate and chloride, and magnesium sulphate and the
land would fall under the American definition of * white alkali.”
As regards the origin of the salt now present in the land, the
chemical examination of the river and canal waters goes to show
that these are very soft and relatively pure waters, and it is
concluded that the salts are largely derived from the soil.

Experiments have been made on the reclamation of some of
this land at Pandhara, and these have resulted in showing that
by making open drains 2’ 6" deep, or such drains filled with babul
branches, at intervals of 10ft. from one another, across the
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natural drainage line, and which drains empty into major drai

which run in natural lines of drainage, the land under the Ni::
canal, when seriously affected by salts, may be reclaimed in a
very short time. The cost of drains at such short intervals is
naturally high; those made by the Agricultural Department
amounted to about Rs. 250 per acre, but, as the authors point out
the cost would be considerably less. ’

The authors make one statement which is an obvious mistake
They say * Drains running @n the dirvection of the naturai
drainage of the land . . . are of little use . ”
It is however certain that no system of drains which (.)n].;r rf’m
across the lines of natural drainage could possibly be effective
either in the Deccan or elsewhere, and as a matter of fact the
system of drains actually employed in the experiments included
(a) minor drains, runuing across the direction of natural flow, and
(b) & major drain,” running n the direction of natural ﬂow’into
which the minor drains emptied. This reclamation work ’must
:: zg f;;::iable value, and subsequent reports respecting it will

The bulletin includes much interesting and useful informa
tion regarding the nature and quantity of the salts in the soii
and in the drainage waters which cannot readily be condensed
here.

The second Bulletin on the subject of alkali land, No 35
entitled ““ Kalar in Sind,” by G. S. Henderson, refers t,o ex. erii
ments on the reclamation of the alkali land in Sind. 1Ip ordgr to
understand the subject, reference is necessary to the Annual
Reports of the Daulatpur Reclamation Station 1907-69 A
block of 400 acres of Kalar (alkali) land has been t;ken u .witl
the object of demonstrating the value of irrigation corlr)lbine(;
with a system of open drains in such land. The principle involved
is of course the washing out of the salts from the soil in aet
down below the root-range, in part into the system of (F r
drains. Rice followed by cotton and Egyptian clover “ Beys pel’l’
have been the principal crops cultivated, and My Hendeem
considered that as a result of 16 months’ work, 200 01.1t of thzrjgz
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acres are “sweet.” The cost of the work has been Rs. 40 per acre.
Incidentally Mr. Henderson expresses the opinion that the assist-
ance of a chemist in relation to such work is not necessm‘j. As
a matter of fact, it is only after a consultation of Mr. Meggitt’s
analyses of the Daulatpore soil, that a correct appreciation of the
nature of the sort of “Kalar ” which is being reclaimed s possible.
These analyses show that the land contains a variety of salts,
chief amongst which is sodium chloride, *“ common salt,” which is
present to the extent of ‘L up to 3:07; (in about half the samples
the amount was less than '57%) and that sodium carbonate is
absent. Moreover, the nature of the salts demonstrates that
the land at Daulatpore is freely permeable to water and the
salts can therefore be readily washed out. This is by no means
always the case in * Alkali” land; on this account drainage
has often been found useless for the reclamation of such land.—

(J. W. LEATHER.)

*
. »

/

«'Tug Manvring or Marker Garpen Crors.”” By Dyer
and Shrivell (Vinton & Co. Price 1/-). --We have received
copy of this small book which has been written for the ad-
vantage of market gardeners in Great Britain, but which
would probably be of interest also to gardeners in India.
Sixteen years ago it was decided to start experiments on
the value of artificial manures for vegetables. The universal
custom had been to use only farm and stable manure, which
were, and are still, used in quantities aggregating some 25 tons
or more per acre per annum, the cost of which is estimated
at between £10 and £20 per acre. In comparison with such
quantities of manure, phosphates, chili saltpetre and potash
salts have been used, and the result shows that for a majority of
crops, mixtures of these artificials either alone or in combination
with half the usual amount of farm manure may be used with
advantage. ‘The outturn is quite maintained and often increased.
The cost of the artificials or artificials plus farm manure has been
from £3 to £6 per acre.—(J. W. Learner.)
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Reporr on r1HE PreEsext Position or Corron CUuLTIvATION
PRESENTED 10 THE INTERNATIONAL CoNGRESS oF TROPICAL A GRICUL-
turk, BrusseLs, May 1910. By Prof. Wyndham R. Dunstan
M.A., LL.D., FR.s., published by the International Associatiori
of Tropical Agriculture and Colonial Development, British
Section, Imperial Institute, London, S'W. Price 1/-.—This
report is a résumé of the utmost value, of the information
which was supplied from many parts of the cotton-growing
world. As 1t is the first publication of the kind furnishing us
with a record of what is being done with cotton wherever it
grows, it deserves a more detailed notice than is usually consider-
ed necessary in a review. The publication of the complete
reports is promised later on, but the general public will probably
rest contented with the present sumimary which provides all the
information actually required. The author points out that
Europe is still entirely dependent upon the U.S. A. and in a
lesser degree on Egypt for its cotton supply, and any sudden
shortage or falling-off in quality in this leads not only to the
dislocation of the Industry but in consequence, also to many
trade complications. From the United States of America, which
is fortunate enough to possess the best equipped and most
efficient of the agricultural departments in existence, we have
an exhaustive and admirable statement of its cotton-growing
industry which is the greatest in the world. There is said to be
still a vast amount of land which could be rendered suitable for
cotton cultivation, and it is thought that sufficient cotton could
be produced in the U. 3. A. to meet the increasing demand for
at least another generation.

The Department of Agriculture is making efforts to obtain
improved and early maturing types and also varieties resistant to
certain pests. Careful experiments are in progress to determine
the mos-t; suitable manures for particular soils and effect of the
manurial constituents on the yield of lint and the quantity of oil
in the seed. Efforts are also made to improve the farmer’s
knowledge of the best methods of preparing the soil, cultivation
seed selection and rotation of crops. As we find in India the;

y
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maintenance of quality of the good types of cotton at present
grown depends very largely on the efforts of the individual
farmer.

In Egypt, which ranks second as a centre of production,
we have also an interesting report from the Khedival Agri-
cultural Society, under which much valuable scientific work in
cotton cultivation is now being done.

The outlook is not satisfactory. There has been a serious
decrease in the average yield per acre and also in the quality of
the cotton produced.

During the last ten years there has been a decrease of 26
per cent. in the average yield per acre and the decrease has been
continuous during the period.

The precise reason for this is not easy to ascertain. Various
authorities attribute it to the ravages of the cotton worm and
cotton boll-worm ; others to the absence of seed selection;
others agaiun to the exhaustion of the soil following the custom
of growing cotton in rotation biennially instead of triennially
as was formerly the case. The problem of arresting the boll-
worm has been successfully solved in the United States and
should present no great difficulty in Egypt. Recorded evidence
goes to prove that seed selection ¢s carefully conducted. The
most probable cause which has so far been suggested is that the
deterioration is caused by over-watering, as so'much more water
has become available to the cultivators since the construction of
the Assuan Dam and the barrages on the Nile. The whole
matter is to be investigated by a Committee to which
the scientific officers of the Agricultural Society are to be
attached.

The Egyptian Government has now established an Agricul-
tural Department. Had this step been taken before, the exact
reasons for the present deterioration in the Egyptian crop would,
perhaps, have been already determined.

The problem of the extension of the existing cotton area in
British, French and German West Africa is very important and
it is one which presents the difficulty we have in India, namely,
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that the views and needs of a large population with conservative
ideas must be taken into account. The only solution of the
difficulty of course lies in the creation of Agricultural Depart-
ments which will demonstrate the introduction of superior varie-
ties with the necessary methods of cultivation required by them.
Much can be done also by a system of buying agencies which
will ensure the cultivator getting a fair price for a superior
product. The chief scientific problem to be solved in West
Africa is that of establishing a type of cotton suitable to the
country and the Kuropean spinner. The acclimatised types,
as in India, may be greatly improved by selection and system-
atic hybridisatioun. Accounts of such work already in hand are
given from various countries.

In Uganda and Nyasaland .an  acclimatised cotton of
A merican Up]and long-stapled type is being gradually and
satisfactorily evolved as the established cotton. Favourable
views are expressed as to the prospects of Sea Island cotton in
several other countries: Sea Island, however, gives a smaller
yleld than other cottons, it is more difficult to acclimatise and
requires greater care in cultivation. Tt is also specndlly sensitive
to climatic changes and is particularly subject to the attacks of
insects. It, however, offers splendid opportunities for successful
hybridisation with inferior cottons with a view to the production
of an improved acclimatised type suitable for European spinning.

In India, hasty attempts to introduce exotic cottons are
doomed to failure. Experiments, which are being taken up, will
assist to determine whether it will be profitable or not to intro-
duce some of these into tracts beyond the recognised cotton-
growing areas.

China stands next to India in point of production and it
grows a coarse, short-stapled cotton of Indian type. It appears
that the cultivation is extending and India may, in the near
future, suffer from a decreased demand for the inferior cotton
which she at present exports to China and Japan.

The author insists on the vital importance of the establish-
ment and maintenance of efficient agricultural departments in
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the countries in which cotton production is important. He cites
evidence to prove how the application of the knowledge of
Entomology, for instance, has been successful in helping the
farmer to cope with the boll-weevil, the most serious of all cotton
pests. Investigations also into the life-history of the boll-worm
in the United States and Egypt have indicated the steps neces-
sary to destroy this insect.

In the second part of the report the author gives summaries
of reports on cotton cultivation. The writers of these reports
were requested to pay special attention to the following
points :—

(1) the present position and prospects of the industry ;

(2) any special ditticulties met with ;

(3) nature of experimental work in progress.

[n addition to the special reports which have been obtained
accounts of countries from which no special reports were received
have been prepared at the Imperial Institute. The whole
section will repay careful perusal by those interested in the subject
of cotton cultivation, as it gives the latest information compiled
under these three heads from practically every cotton centre in
the world.

The following are some of the deductions which can be
safely drawn from a careful study of this summary :—

1. There is a general eagerness to profit by the experience
gained in other countries, notably so in the U. S. A.

9. That the areas most suitable for the production of
superior or standard varieties have been taken up and that other
areas often of enormous extent which may ultimately prove to
be equally suitable are debarred for the present by scarcity of
labour, difficulty of transport, or competition with more re-
_ munerative crops or with crops more suited to the genius of
the people. On the whole, the most certain methods of improve-
ments are attained by selection of seed from the varieties already
established in the particular tracts as varieties foreign to the soil
are more susceptible to changes of climate and the attacks of
pests.—(G. A. Gammik.)
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A Grucosive rroM TEPHROSIA PURPUREA.—A Paper bearing
the above title appeared in the September (1910) number of the
Journal of the Chemical Society. The authors are Messrs. G.
Clarke and Shrish Chandra Banerjee of the United Provinces
Department of Agriculture. Tephrosia purpurea, known in the
vernacular as “Jungli Nil,” is common in many parts of India
and especially in the United Provinces where it is often a bad -
weed. The work was begun in India and finished in England
by Mr. Clarke at the Davy Faraday Laboratory of the Royal
Institution, London. The authors show that the leaves of the
plant contain about 24 per cent. of their dry weight of a glucoside
which they isolated and examined.

On hydrolysis this glucoside gave rise to two sugars which
were recognised as rhamnose and dextrose respectively and also
to a yellow crystalline substance.  This latter was, from its
properties and from analyses of its derivatives, shewn to be
quercetin.

Quercetin 1s a substance for which there is a commercial de-
mand as it is used to a considerable extent in the dyeing industry.
The plant does not contain indican or other substance yielding
indigo.—(H. E. ANNETT.)

.

“ Cane Suear” Y NorrL Deerk.—The attention given in
recent years to sugar production from both the Chemical and
Biological sides has resulted in a large amount of work which
has modified many of our theories concerning the culture of
sugar-cane and the manufacture of sugar. The literature of
this subject is now extensive and it is beyond possibility for
many of those engaged in sugar laboratories and factories, very
often in remote corners of the world, to have access to more than
a very small portion of it.

In “Cane Sugar” by Noel Deerr the reader is able to obtain
an excellent general idea of the lines upon which recent work has
proceeded and their practical application, as well as the methods
of manufacture used in up-to-date factories. The author is well‘
known as a Sugar Technologist and his experience in countries of
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widely variant character has given him a broad view of the
salient points of the industry.

Nowhere more than in India has the need been felt for a
book of this kind, but it must be a matter of some regret to
Indian readers that this country growing over two million acres
annually comes in for such a small share of attention. It isa
striking reminder of the undeveloped state of the industry, but
it is hoped that material may be forthcoming to remedy this
defect in future editions.

The arrangement of the book is good, but as the author has
given considerable space to the botany and pathology of the cane,
a chapter might very well be added, giving a more detailed
account of the work that has been done on the improvement of
the varieties of cane by cross-fertilization and selection, instead of
dividing it into paragraphs on ““ Sports ” and ‘ Seedling Canes” in
Chapter IV under the heading of * Varieties of Cane” and a
paragraph on ¢ Chemical Selection” in Chapter VIII under
«« Husbandry.”

The subject is of immense importance to the industry and
much time has been devoted to it by the experts in Java and the
West Indies, notably in the former country where the literature
in the Dutch language is not easily accessible to English readers.

In the Chapter on Sugar-cane Soils (Chapter V), the
chemical analyses of typical soils of some cane districts are given
and critically discussed. It is pointed out that the water-retain-
ing power of the soil and other factors depending on the mechan-
ical condition are of first importance, but only one incomplete
example is given of the mechanical composition, although this
is known to afford equal if not more valuable information than
chemical analysis by the older methods.

There is abundance of material in the literature for the
chapter on the «“ Manuring of the cane” (Chapter VI)and the
author is to be congratulated on the manner in which he has
_placed it before his readers. This chapter which contains a
detailed description of the important experiments carried out in
the West Indies under the auspices of the Imperial Department
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of Agriculture, will prove one of the most valuable to Bast
Indian readers where the subject of manuring is becoming more
discussed every year.

It is interesting to note that the West Indian workers, as
the result of many years’ experiments, have apparently succeed-
ed in standardising, as far as the soils of those Islands are
concerned, the empirical citric acid method of Dyer of determin-
ing the available plant food (page 58).

The statement on page 71 that ‘ nitrification is essentia.
to the assimilation of nitrogen by plaunts must now bhe abandoned,”
in the paragraph dealing with the choice of nitrogenous manures,
might lead the reader to believe that it is no longer considered
necessary to promote nitrification by suitable cultivation,
Although it has been demonstrated that plants can assimilate
ammonia under special conditions and use it to build up their
protein molecule, it is still a fact that crops thrive best on soils
where nitrification is active.

The paragraph on “ Bacteria in relation to the Soil” in the
same chapter contains no reference to the very important re-
searches of Russell and his co-workers at Rothamsted on the
bacterial flora of the soil.

India has got a great deal to learn from other countries
about irrigation, and the Indian ryot is a master in the art of
conserving soil moisture. The chapter on this and the husbandry
of*the cane, which refers exclusively to the cultivation of the
varieties we call ¢ Paunda” in this country are perhaps not of such
general interest as the rest of the book to the average Indian
reader who grows for the production of sugar the thin « Ukh ”
and “ Ganna ” varieties which demand quite different treatment.

These chapters, however, contain some interesting informa-
tion and figures on the yield of sugar and on the methods used in
different parts of the world, and we, in this country, compare with
astonishment the 20,000 lbs. of sugar per acre of the Hawaiian
Islands to the 2,000 to 8,000 lbs. we are accustomed to here.

The. latter part of thej bOOI.{ deals with the factory and a
chapter is devoted to the discussion of each process. Chapter X[
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deals with the extraction of juice by the mills, and the important
question of increasing the total extraction of sugar by the various
methods of saturation are worked out. There is a misprint in
the formula on page 208. As it stands, it is equal to one. 1t

should be -Gimm-fu

In this country where the cultivated canes carry a high
percentage of fibre, the question of increasing the total extrac-
tion of sugar by saturation isa very important one. There is
no doubt that the single dry crushing of the “Ukh” and
“ Gtanna ” canes, as almost universally practised in India, leaves
considerably more recoverable sugar in the canes than is general-
ly thought to be the case. No advantage is gained, as far as
actual extraction of sugar is considered, by replacing the three
roller bhullock mill by the smaller type of steam-driven mills,
unless saturation in some form is provided for.

The concluding chapters on evaporation, coucentration and
the final processes in the production of the different grades of sugar
are well put together ; and the chapters dealing with laboratory
work contain a full description of all the modern methods of
analysis.

The diction is at times a little strained, for instance the terms
“ haliophile ” and “ calciophile” might with advantage be re-
placed by more work-a-day expressions, but as it stands, the
book will be a valuable addition to the library of the up-to-date
sugar factory and plantation.—(G. CLARKE.) :

*
* ¥

Tae Ovricial Texr Book oF EcypriaAN AGRICULTURE 1s now
completed by the recent issue of Vol. IL The Editors are
Messrs. G. P. Foaden, Secretary, General Khedival Agricultural
Society, and F. Fletcher, recently Principal, School of Agriculture,
Giza, and before that Deputy Director of Agriculture, Bombay
Presidency. Vol. I contains preliminary articles on Soils and
Manures, etc., and three valuable contributions by R. Lang Ander-
son, Director of the Aboukir Reclamation Company, Alexandria,
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He is head of the company which has successfully reclaimed
the site of the old salt lake of Aboukir. These comprise
Irrigation and Drainage, Farm implements of Irrigation and
Land Reclamation. It is on a system similar to that outlined in
this latter article that the Doulatpur Reclamation Farm in Sind
is based.

The second and final volume consists of articles on farm
crops, rotations, fruit and vegetables, farm pests and farm live-
stock. The chief article in the book is that on cotton by
Mr. G. P. Foaden.

In Egypt the annual production of cotton is about 1/10th
that of the United States and about § the average Indian crop.
The yield per acre is high, but for various reasons is steadily
diminishing, being about 400lbs. lint cotton per acre. This
compares with an average of 200lbs. in the United States and
less than 100lbs. in India. The Agricultural position of Egypt
and the prosperity of the Egyptian cultivator is based on the
quality of the fibre produced; the production of high grade
cotton has been in the past almost an Egyptian monapoly.

Mit-Afii or Egyptian brown, forms the great bulk of
the crop and is hardier than Abassi which is the only
white cotton grown in KEgypt. In general the ‘fellah’ takes
the greatest care over his cotton, the land is ploughed and
ridged after berseem, sown by hand, thinned and constantly hoed
till the plants meet in the row. In the south it. comes every
three years in the rotation, but on the coastal lands of the north
it comes every second year.

Among the cereals maize is the chief hot weather crop with
a smaller area of sorghum. Rice is cultivated in the salt lands
of the Delta, also a 60-day variety is used to “ sweeten ” the
ground and is often grown as a catch crop between the main
cold weather and hot weather crops. Wheat, beans and barley
are the cold weather grain crops. In Upper Egypt these crops
are grown on the ‘ basing’ (v.e., large  bunded’ areas of land flood~
ed on the rise of the Nile), the seed being often broadeasted in
the wet ‘gup’ when the river goes down. ‘Tibn’ or chopped

22
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wheat (and to less extent barley) straw is almost as valuable as
the grain ; it is the universal fodder for all animals in Egypt in
the hot weather and often sells at £1 per camel load.

Sugarcane is grown in some districts of Upper Egypt and a
littlein Lower Egypt ; it takes the place of cotton and is gener-
ally grown under the encouragement of one of the large sugar-
making companies to whom the cultivators sell their canes.

There is a large area under garden and fruit and vegetables ;
the latter consist largely of cucurbits and onious.  Fruit culture
is poor except grapes and dates.

The other crops are of minor importance except berseem
(Trifolium alexandrium). This is the backbone of KEgyptian
agriculture and it renders possible the intensive cultivation
practised, where crop follows crop in endless succession. It
practically forms the sole food of all live-stock from November
to June. Out of 5 million acres of cultivated ground in Egypt
11 millions are sown down to berseem each year. It is far
superior to lucerne for the cultivators’ purpose for the follow-
ing reasons :—

1. It is purely a cold weather rotation crop and does not
take the place of any money-making crop.

2. Will give three cuttings before the first cut of lucerne
could be taken.

3. It will grow on salt land if plenty of water and drainage
is available.

Four varieties are mentioned in the book, but the basin
berseems are looked on more or less as weeds in Lower Egypt.
Seed for use in India should be obtained from the salt lands of
the extreme north.

A section is contributed by Mr. J. S. J. McCall on farm
animals. Work cattle as compared with many Indian breeds are
mixed and patchy and show no signs of any fixed breed. They
are often of good size but are very expensive; £20 is common

for a good bullock. .
The article on insect pests is interesting. Cotton boll-worm

is a terrible scourge and in an average year the loss due to it
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approaches a million pounds sterling. The cotton worm which
eats the foliage is also a serious pest. It is specially bad
in the North where in a bad year as much as half the crop
is spoiled. In 1905 cotton-growers were compelled by special
legislation to pick off’ the leaves on which eggs had been
laid and to destroy them under pain of a heavy fine.
This has resulted in a very general improvement. There are a
number of other pests as cotton aphis, cut worm, stainer, weevils
and stem borers. Spraying and such methods are not considered
feasible on a large scale to combat these pests. \

The book onthe whole is of great interest to India, espe-
cially to the canal-irrigated tracts. Owing to the method of its
preparation there is some overlapping and the Editors state that
the hook is presented as a series of detached contributions for
which the writers are personally responsible. —(G. Hexperson. )
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WEEVIL AND DRY WHEAT.
By T. BAINBRIGGE FLETCHER, r.N, F.ES, Fzs,

Offg. Imperial Entomologist.

INTRODUCTORY.

AN insect that does an immense amount of harm in India is
the common Rice Weevil (Calandra oryze), found not only in
wheat but in juar, maize, rice and, indeed, in all stored cereals
and peas, though best known in rice. Owing to its minute size
it is easily overlooked until its- numbers have increased to an
extent which makes the aggregate loss very large, small though the
individual damage may be. Its small size may best be realised
from a consideration of the fact that its life-history is accom-
plished inside a single grain, which furnishes it at the same time
with food and shelter. Asin the case of most destructive insects,
however—locusts may be taken as an exception—the amount of
damage done is inversely proportional to the size of the insect.

Not only does the Rice Weevil attack cereals in the grain,
but it will also feed on them when ground, and (in India at
least) this little beetle is one of the principal offenders in the
case of a bag of flour being found “ weevilly ” when opened. It
is only fair to add, however, that this weevil is not responsible
for the repulsive taste communicated to the flour by other minute
beetles (Tribolium) often found in the flour also. Rice and
wheat in the ear are not, or only very slightly, attacked, but
barley in the ear is as much subject to attack as when husked.

In many parts of India endeavours are made to secure
grain against insect and other attack by storage in tight recep-
tacles, although these need to be practically air-tight to keep
out minute insects such as this; but in some distriets, although

23
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the grain is stored in a sort of wattle cage to keep out rats—some-
time a cat is shut into the cage with the grain to make assurance
doubly sure—yet no attention is paid to destructive insects which
breed unchecked and devour the cultivators’ store none the less
surely than the rats. De minimis non curat agricola might well
be given as the modern version of an old saw.

It is extremely difficult to estimate the actual damage to
stored crops done by this weevil, Such must vary toa very
large extent according to local conditions. The following ex-
periment, however, carried out in the Pusa Insectary, will give
some idea of the harm which may be done. On 27th April 1910
one seer (2lbs.) of unaffected wheat grains was put into a box
with a large number of wheat weevils and left ; on 1st October
1910 (i.e., after 167 days) the weevils and dust were separated
from the wheat-grains, the dust weighing § chittak (1 ounce),
the wheat-grains only 11 chittaks (llb. 60z.) so that roughly
one-third of the wheat had been totally destroyed in less than six
months. Some twenty years ago a leading firm of grain
merchants estimated the annual loss due to these weevils to be
10% in the year. Taking the annual average loss at only half
this (5%), the damage done yearly throughout the whole of India
must run into lakhs of rupees.

DiIsTrIBUTION,

Like nearly all grain pests, the Rice Weevil has been car-
ried all over the world with shipping, and it is very difficult to
say where its original home may have been, but we have no rea-
son for believing that it is not indigenous in India. This weevil
does not seem to have been known to Linnaeus in 1758, the date
of the Tenth Edition of the * Systema Naturz,” but was describ-
ed five years later in the sixth volume of his “Amcenitates
Academice.” The Twelfth Edition is not accessible here, but
the species is included in the Thirteenth (Gmelin’s) Edition
(1788-1793) without any further indication of origin than the
words, “ Habitat in oryza, diutius asservata.” We may assume
that the species had attained a world-wide distribution before it
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was known to Entomologists, and that its original home was
probably in the warmer rice-growing districts of Southern and
Eastern Asia. It is abundant everywhere in India, Burma and
Ceylon, and is known under various vernacular names, some of
which are “Chele poka” (Bengal), “Hena poka” (Nuddea),
“Sulsi” (Delhi Bazar, Calcutta), “Ghun” and “ Keed ” (United
Provinces), “ Sonda-Kida ", “Sonda” and *“ Pore-kida ” (Poona),
“Keri” (E. Bengal), “Kapra” (Delhi), “Kurrin chottan” (S.
Malabar), ¢ Nusi ” (Ceded Districts), “Sundawalla poka” (Orissa),
and “ Sundhiu Killu” (Gujerat).

Lire-Hisrory.

In colder climates it is said that this beetle has only one*
generation in the year, but in the warmer parts of India it is
probable that there are about eight broods annually, whilst
in districts with an appreciable amount of cold weather there
may be only four or five generations in the year.

The length of time occupied in attaining the perfect state
during the warmer months varies from about five to nine or
more weeks, as is seen in the following table of actual records
kept at Pusa during 1910 :—

Parents put into a jar

of Wheat. Young emerged, Period in days,

10—12 March, 27—30 April. 49—

27—30 April, 15 June, 4?__28'

8 2 54,

20—22 June. 25 July. 34—36.

8 July. }g August, 36.

20 % . ¥y

22 . 2% 36.

It would naturally be expected that in the hottest month
of the year (i.e., May) the life-history would occupy the shortest
period, but it is evident from the above table that such is not
the case and another factor must be sought for. By plotting
the results of the table in the form of a curve and adding

* The statement is attributed to Miss Ormerod, b
» but 1 have been unable t
original reference. able to trace the
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curves for the average mean temperatures for this period of the
year, it immediateiy becomes apparent that the curves do not
coincide ; but the addition of another curve, that of atmospheric
humidity, helps to throw a little light on the subject, and there
seems little doubt, but that—at any temperature at which
breeding is possible—the period of development of the immature
stages varies inversely with the degree of humidity of the air.
The practical application of this point will be discussed later on.

Returning now to the life-history of the weevil itself, in
its first stage it is a minute egg about ‘6 m.m. long and 25 m.m.
broad, cylindrical in shape with perfectly rounded ends and a
smooth surface, and of a clear translucent colour. (Frontispiece,
fig. 1). The mother-weevil gnaws a small hole almost longi-
tudinally into a wheat-grain, usually near the apex which is pro-
vided with a covering of minute hairs. The egg is thrust into
this hole lengthwise, and sometimes the mouth of the hole is then
plastered over with chewed-up dust from the wheat, but some-
times the hole is left open and then the end of the egg is visible
almost on a level with the surface of the grain. On splitting open
the grain it 1s extremely difficult to distinguish the egg from
the interior, its colour being so similar to that of the starchy
substance of the grain itself. In many cases, however, the eggs
are simply deposited loosely amongst the grains or stuck to the
outer surface of a grain in an exposed position, without any hole
having been bored.

The eggs hatch as a rule on the fourth day after they have
been laid, when the young larva gnaws a hole in the side of the
egg-shell and makes its way out with a sort of peristaltic move-
ment. Except for its smaller size, about ‘6 m.m. in length, the
young larva resembles the full-grown one in every respect and,
like it, assumes a curved position with the back arched upwards.
(Figs. 2 and 3). On hatching out, the young larva bores into the
interior of the grain in or on which the egg was originally laid
and consumes the starchy substance of the interior, passing its
whole larval and pupal life inside this one grain. When fully
grown the larva is about 2'5 m.m. (1/10th inch) in length
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when fully stretched out, but it usually remains in a slightly
curved position (fig. 3) with the back humped up, and in this
state it barely measures 2 m.m. long. It is a thick, fleshy,
white, legless grub and, except for its brown or yellow brown
head, it has no markings of any sort, but the body is minute-
ly wrinkled transversely. As it never leaves its food supply,
it has no need of legs but it can move about by peristaltic
motions of its muscles; for the same reason, no outward sign of
damage is shown by the grain whilst the larva is inside it.

The pupa is about 2'5 m.m. (1/10th inch) long, of a very pale
yellow colour, after about three days turning to a darker brown.
‘The posterior extremity is bent downwards a little and, as is the
case in all ordinary curculionid pupz, the legs and snout are clearly
distinguishable (figs. 4 and 5). The larva pupates inside the
grain, in which 1t has been feeding, in a small chamber cleared
by pushing to one side the pellets of frass and flour. No hole
is prepared for the emergence of the beetle, which gnaws its
own way out. The holes found in affected wheat are thus caused
by the weevils which have attained the perfect state, either on
their first emergence from the pupa or by their subsequent gnaw-
ing of the grains in the process of feeding. The pupal period is
about six days in the warm weather.

The weevil itself may live a few weeks or several months, and
in the northern parts of India generally passes through the cold
weather in a dormant condition. Itisa very small dark-brown
beetle, about 1/10th inch long, with four orange-coloured spots on
top of its body and the usual long down-curved beak characteris-
tic of the weevils. (Figs. 6 and 7).

In the case of most insects the damage which they cause
is effected during their larval existence, but the Rice Weevil on
the contrary is destructive after it has reached the perfect state
by gnawing into grains and feeding on their contents (figs. 8
and 9), and it seems probable that the destruction wrought
by the beetle after attaining maturity is greater than that done
before it has attained this condition. As the food-supply is
constant, there appears to be no regular breeding-season and all
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stages of the life-history may be found at any period of the year,
although when the temperature is low all vital activities are
decreased up to the point of suspension. The mature beetles
themselves may also apparently live for a long time, so that
members of more than one generation may perhaps be found
occurring together. Owing to these two points, it is extremely
difficult to say how many generations there may be in a year In
any particular locality, but the average is probably about eight
for Southern India and about five for the colder regions of the
North.
MEeans or CoNTROL.

Had the Rice Weevil no natural enemies, there would be
no limit to its increase but the want of food or, in other words,
its consumption of our stored cereals would be absolute. Living
a life of concealment, as is its habit during its early stages, it
would be imagined that at this period of its existence at least it
would prove comparatively immune from enemies: happily for
man’s welfare, however, thisis not the case, as during its larval
life it is extensively parasitised by a minute coppery-green
Hymenopterous (four-winged) fly which has been called Ptero-
malus oryze after its host. This tiny fly searches for a grain
containing a larva of the weevil and lays an egg in the larva;
this egg hatches into a grub which feeds inside the weevil larva
without actually killing it till it is itself full-grown, when it
attacks the vital portions of its host, kills it, and then changesinto
a pupa, from which there presently emerges another tiny cop-
pery-green fly ready to pair and (should it be a female) to search
for more weevil-larvee in which to lay its eggs.

Useful though this parasite undoubtedly is, it is obvious
that its usefulness must be of limited application, as a parasite
which is too successful will soon have its numbers reduced Ly
want of a host on which to feed. We must therefore consider
artificial means of control and these fall under two heads, («)
fumigation and (b) drying the grain. In considering both of
these it must be understood that wheat in grain is especially
referred to.
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FoeMicarion.

Fumigation is quite a simple matter if the grain is contained
in a receptacle which is, or can be rendered temporarily, more or
less air-tight. Carbon Bisulphide, at the rate of about 11 lbs.
to the ton of grain, is the usual fumigant, the liquid being
simply poured over the grain or placed in shallow vessels on top
of it, and the grain exposed to the fumes for 24 hours. It must
be remembered that the fumes of Carbon Bisulphide are an
irritant poison if inhaled to any extent, although the smell is
calculated to prevent this being done. It is still more important
to note that this liquid is inflammable, and that the fumes form
an explosive mixture when mixed with air in the presence of
fire and that no light or fire (even a lighted pipe or cheroot)
must be allowed near when fumigation is going on.*

Fumigation will simply kill all insect life in the grain but
will not exert any permanent inhibitory effect, so that the
operation should be renewed at least every six weeks. A more
permanent deterrent effect is produced by mixing a small pro-
portion of naphthalin with the grain. This is especially useful
for keeping small quantities, such as samples for Exhibition
purposes. If required for culinary use, the larger lumps of
naphthalin may be sieved out and small fragments evaporated
out quickly by exposing the grain in a thin layer to the sun and
air for a day or two. The germination of the wheat is not
affected. In one experiment conducted at Pusa, a boxful of
wheat was taken, covered loosely with a sheet of paper on which
a layer of flake naphthalin was sprinkled, and left under these
conditions between 27th April and 1st October. On this latter
date the wheat was found absolutely free from weevil, and two
samples tested for germination by actual growing gave results
of 82% and 687, respectively. Another box of wheat kept
under exactly similar conditions but without tRe naphthalin
was found to be badly attacked by weevil at the expiration o;'
the same period.

= For further details sce Indian Insect Pests, pPp. 268259
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Dry WHEAT.

Experiments carried out at Pusa during 1909 appear to in-
dicate that wheat will not be attacked by weevils under certain
conditions of dryness. In co-operation with the Imperial Agri-
cultural Chemist various samples of wheat were taken and
prepared at different degrees of dryness, and these samples
were then tested with living weevils to see how far the
weevil was able to live and breed in each.

The experiments, which were all done in triplicate to avoid
error as much as possible, were made with similar bottles each
containing one pound of wheat dried to a known degree of
moisture and forty living adult weevils. The bottles were then
closely stoppered, sealed with paraffin wax, so that they were
absolutely air-tight, and left undisturbed for six weeks. At the
end of this period they were opened, the original forty weevils
‘n each bottle searched for and found, any farther weevils noted,
and the whole kept under such conditions that any immature
individuals would be afforded time to hatch out or that any
apparently dead weevils would have an opportunity of reviving.

Two samples of wheat freshly harvested and taken straight
from the threshing floor in 1909, were found to contain 6'7 and
72 per cent. of moisture respectively. It would appear, however,
that these ratios were abnormally low as the following percentages
of moisture were found in wheat harvested at Pusa in 1910,
care being taken that the samples suffered as little loss as
possible from the harvesting until they were secured in bottles :—

Mozuffernaggar White 10'16 Per cent.
Punjab, Neo. 2 827 "

1 n 4 oer aes 812 .

» »» 7 oo aee 799 ”

” w 9 - 814 - ,,

” w12 775 "

» , 14 809 + Average 8'62.

’ » 16 910,

" Y 863 .

» » 19 939 "

» T 20 924 “

1) I 22 car ... 8-55 "

" y 24 869
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By ordinary drying of this wheat in the sun after harvest-
ing it was found that the moisture-content could be reduced
with ease to about 4 per cent., whilst the same wheat exposed to the
open air until July (after the rains had set in) then contained
14°1 per cent., of moisture. By drying or damping this, exact
degrees of moisture were of course obtainable.

(@) In the experiments made with absolutely dry wheat
(0 per cent. moisture) and with wheats at 4'1 per cent , 6°7 per cent.
and 7°2 per cent., all the weevils introduced were killed off with-
out breeding at all.

(0) In the experiments with wheat containing 8 per cent.
moisture, the weevils became inactive after a few days and were
apparently killed off. without breeding.

(¢) In the 9 per cent. wheat active breeding did not go
on at all ; the bottle was opened after six weeks, examined and
closed again; after this exposure to fresh air of greater humi-
dity, the weevils became more active and breeding commenced.

(d) In the 10 per cent. samples there was rather more
activity and a little breeding took place. When opened. after
six weeks -and exposed to a damp air breeding became very
active and the immature stages were passed through more rapidly
than when kept at 10 per cent. A moisture-content of this value
would appear to allow breeding though if the air is unchanged
in the confined space of a bottle, this is slow, and it is accelerated
when air is allowed free access.

(¢) The 12 per cent. wheat was a failure from an experi-
mental point of view, no weevils living or breeding at all. On
opening the bottle some smell was perceptible, and it may be
that some chemical action had occurred. Otherwise, there seems
to be no satisfactory reason why the weevils should not have
flourished.

(f) Inthe 14 and 16 per cent. samples, there was breeding
in some bottles but not in all. It must be remembered thaz
14 per cent,. is the moisture-content of wheat exposed to the open
air at the beginning of the rains, when the conditions are at their
optimum from the weevils' point of view,
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(9) Experiments made with wheat damped to contain 20
and 25 per cent. of moisture were a total failure, the wheat
mildewing in all the bottles and the weevils being rapidly killed off.

In estimating the value of the above experiments, it must
be remembered that they were made under unnatural conditions
distinctly adverse to the well-being of the weevils, which were
tightly sealed up in a confined space and cut off from any change
of air. Then, again, the weevil is not an easy creature to work
with, since its immature stages are passed in concealment, so that
it is not easy to see what is going on. Too much reliance, there-
fore, must not be placed on these experiments, as the confined
conditions on a small scale such as this may not give an exact
reproduction of what would take place on a larger scale under
exposure to the open air. But the above results (experiments
(o) and (b) ) apparently justify us in saying that wheat which
can be gut down to a moisture-content of 7 per cent. or less
in April-May before being stored should be immune from
attacks of weevil and, if it can be stored in insect-proof
receptacles, it should remain free from attack, even after
the rise of humidity has brought its moisture-content above the
critical point. We have seen that wheat can be dried in the sun
to about 4 per cent.,, and this should provide an ample margin,
of safety. As the experiments were made with Behar wheats
presumably an even lower moisture-content would be obtainable
with Punjab wheats, as these latter would be drier on coming
from the threshing-floor.

Although bottle experiments on a small scale serve little
purpose in indicating what may be expected on a large scale, as
we have to take into account so many factors, the chief of which
is the fact that the weevil is a living animal with its individual
likes and dislikes and vitality ; yet they serve to indicate roughly
the limit of safety, which may itself vary slightly in different
varieties of wheat.

To summarise the foregoing :—

(i) Wheat when threshed -contains about 8 per cent. of

moisture,
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(ii) By exposure to the sun in A
reduced to about 4 per cent.
(i) Whilst containing less than 8
immune from attack by weevil, and an
access to it are soon killed off,

(iv) If stored in insect-
proof  receptacles wheat which i
already free from weevil wil] be preserved from attaci e e

pril-May, this may be

per cent., stored wheat is
y weevils which may obtain



RURAL ECONOMY IN THE BOMBAY-DECCAN—IV.

By ¢. F. KEATINGE, 1.C.8,

Director of Agriculture, Bombay Presidency.

((outinued from page 220 of Vol, VI Part I111)

VII.—Dgap Stock.

The implements commonly used by the Deccan cultivator
are as follows :— .
1. The Nangar or plough, of various sizes, cost Rs.

Rs. 10.
2. The Pdbhar or seed drill, cost Rs. 5.
The Kulav or harrow, cost Rs. 3-8.

2 to

. 3.
4. The Kolpa or bullock hoe, cost Rs. 2.
5. The Maing or clod crusher, cost Rs. 4.
6. The cart, cost Rs.. 40.

Hand Implements.—

1. The Kodali, used as a hoe, pick or spade, 6 annas.

9. The Khurpe, a small sickle used for weeding, etc, 2 or 3
annas.

3. The vila, or sickle, 6 to 8 annas.

In cases where there is an irrigation well the mhot or
leather water bag will be required. With pulleys, ropes, etec.,
its cost may be taken at Rs. 40.

Implements of the kind mentioned above have been in use
in the Deccan from time immemorial. They are ingenious, and

up to a certain point offective. They are made mainly of wood,
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and contain as little iron as possible. They have the merit of
being cheap and easily repaired ; but they cannot be said to
be efficient according to the modern standard.

In India, as elsewhere, the plough is about the most import-
ant agricultural implement. As regards ploughing the custom

* varies greatly in different parts of the Deccan; but in some

parts it is customary to plough deep every year; and in all parts
the land must be well ploughed for irrigated crops. In the case
of black soil which is infested with deep-rooted weeds the only
method of cleaning the land is to plough deep; and the heav;

black soil of the Deccan presents many difficulties to the culti}i
vator. It istherefore most important that the large plough should
be an efficient immplement. But anyone who takes the t?ouble ‘to
observe a heavy plough at work must adinit that it is a clums

implement, and that it gives a small result for a large amount (f;'
labour applied. Five or six yoke of oxen, with several drivers
besides the ploughman, may be seen straining at the task, and
making very slow progress. It would be out of place h;re to
enter into the merits or defects of various implements ; but it

" may be said generally that a change is bound to come over

Indian implements in the near future and is already beginning
This change will be accomplished here as it has been in Othbl..
countries by the introduction of a new factor in the case namele

cheap iron. The change in England dates from the l;e inniny )
of the 18th century when the improved process of iron afd steegl
production revolutionised agricultural implements, and proved
the greatest boon to English agriculture. The chan 5 took
place later in other countries ; and in parts of France thegw()oden
plough, practically the same as the old Roman plough, might have
been seen at work as recently as 30 years ago. France is now
well to the front in the matter of agricultural machinery, and is
very well provided with workshops where implements a,re mad

and repaired. In every European country implements of ﬁ\
kinds have been designed tec suit the requirements of varj a

soils and various crops; and the process of specialisation l;mz
evolution is being pushed on with skill and perseverance, Itnis
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cheap iron which has made this possible. "In the Deccan there
is little movement so’far; but something is being done. Pickaxes
which were introduced by the Engineering Departments are
now becoming quite popular, and hundreds of iron turu-wrest
ploughs are purchased annually. A machine which has
advanced many stages during the last century is the sugar-cane
mill. The old stone mills containing a hole in which the cane
was pounded may still be seen lying about in the fields. They
were replaced about 100 years ago by a two-roller wooden mill,
which was a great advance. These in turn have been sup-
planted in most parts during the past 15 years by the three-
roller iron mill ; while during the last few years several power-
driven crushers with six or more rollers have been erected ; and
more are likely to be erected in the near future. So long as it is
necessary to import iron implements from other countries, it is
impossible that the detailed attention necessary to adapt them to
local requirements will be forthcoming ; but already in the Deccan
several iron foundries have been started for the manufacture
of agricultural implements. Iron will very shortly be produced
in India; and the day is not far distant when India will be in a
position to make agricultural implements designed for its own
special purposes ; and to provide effective workshops for their
repair. When that day arrives, the cultivators will not be slow
to recognise where their advantage lies.

The chief advantage of efficient implements is, of course, that
they save time and cheapen production. It does not end there,
however ; for there is many a man who would be ready to take
up agriculture if he could work with efficient machines ; but who
prefers to stand out of it altogether rather than to use the primitive
methods in common use. This is a matter of some importance
in the present day when the educated classes are beginning to
think of farming as a profession ; and doubtless accounts for the
interest that such men often display in the question of advanced
agricultural machinery. Meantime it must be recognised that in
the matter of dead stock the Deccan farmer is very badly
equipped. Looking at stock as a whole, live and dead, we may
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take a substantial cultivator with 40 acres of unirrigated land and
allow him the following :— :

Rs,

Two pairs of bullocks at Rs. 75 each bullock 300
Four cows at Ra. 30 each 120
Implements 80
Ready cash 100
Total <. 600

His capital figures out at Rs. 15 (£1) per acre; whereas the
tenant farmer in England is expected to have for the same pur-
poses £10 (Rs. 150) per acre.

VII1.—Circorating CapitaL,

Under this heading may be considered the grain, fodder and
manure which are kept in hand,

Grain.—Under ordinary conditions in India the striking
thing is how very little produce the farmer has in hand after
harvest is over. His general shortness of capital causes him in
most cases to cut down this form of capital ; in other words to
convert into money, as soon as possible, any produce that he can
collect from his fields. He can seldom afford to stack his
harvest, and thresh, winnow and market it at his convenience
If he were able to do so, he might get on with his plou hin.
in the cold weather, before the ground is too dry and hardg ang
dispose of his produce in the hot weather when field oper;tions
are brought to a standstill. But he generally cannot afford to
stand out of his money for so long, and he puts his produce on
the market at a time when everyone else is doing the same, and’
prices are at their lowest. In many cases he obtains an ad-x:ance
against the crop, and in such a case his only concern, at harvest
time, is to adjust the balance with the sowkar (money-lender) in
whose hands he has placed himself. If the cultivator could
afford to hold up his produce longer he could doubtless obtain
better prices and suit his convenience better. The question of
holding up produce for a good market, must not be confused with
the question of keeping a permanent reserve of grajn, It is
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common to hear old people deplore that, now a days, cultivators
do not maintain a permanent reserve of grain as they used to
do. Formerly, in ont-of-the-way tracts, grain was stored to a
great extent in the villages; but now, few people keep more
than enough to last them till the next harvest. It is, however,
doubtful whether this change is a matter for regret. Grain was
formerly permanently stored by cultivators, because there was
no ready market for it. Now a days they can always find a
market for selling and for buying grain, and they keep no
permanent reserve. It is argued that the money so obtained
is spent at once, and that the man is worse off for not having his
reserve of grain. It is certainly a fact that the standard of
comfort has risen ; but the standard is not so high that we
need deplore this. Under modern conditions there isno difficulty
in marketing produce, no fear of the grain becoming exhausted
in any locality, and far less fear of lack of employment. The
poorer classes have adapted themselves to the new conditions.
Fodder.—The extreme shortness of fodder has already been
remarked upon. In many tracts hardly any store is carried over
from one year to another, and little even to the hot weather. A
striking fact noticed in the recent famines was that some of the
tracts where fodder was usually most abundant, such as Khandesh,
suffered most severely, and lost more cattle than the localities
which ordinarily produce far less fodder. In many localities
fodder is so scarce even in an ordinary year that it is very diffi-
cult for the people to store it against a famine ; but in other tracts
where it is usually plentiful, its value is overlooked, and it ‘is
largely wasted. Unlike grain, fodder cannot be readily imported
from a distance to supply any local deficiency. Its bulk prevents
this ; and when transported to a distance the cost of carriage
makes its price prohibitive. There is probably a good opening in
the Deccan for compressed fodder which is easily portable and can
be kept for a long time. Kadbi (jowari stalk), the common fodder
of the country, may often be found selling at one place at 5001bs.
to the rupee, and at another place not far distant at 50 lbs. to the
rupee. This, however, is a matter for experiment and enterprise.
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The ordinary cultivator must maintain his own fodder reserve if
he would avoid disaster. :
Manure.—The cultivator of dry crops in the dry tract sets
little value on manure. He stores carelessly what farmyard
manure comes readily to hand ; but would never buy it. In tracts
of better rainfall the farmer values it more; but it cannot be
said to be an important item of his capital. With the garden

~ cultivator it is otherwise. He stores it carefully and buys it

largely. Sugar-cane is manured at the rate of 60 cart-loads per
acre. A cart-load works out at about one-third of a ton and
costs about 14 annas. Where garden cultivation has increased
complaints are often heard of the high price of farmyard manure ;
but it is still the cheapest form of manure, and its nitrogen
works out at Rs. 2-10 per unit, as against Rs. 8-8 per unit of
nitrogen in sulphate of ammonia, Rs. 9-4 in safflower cake,
and Rs. 12-2in castor cake on the ‘‘ton per cent.” basis, Castor
cake is used in some tracts as a top dressing for sugar-cane, and is
a considerable item in the cane grower’s bill. To the bulk of
cultivators, however, manure is not a formidable item of expendi-
ture, nor & matter of much care. Artificial manures are almost

unknown,

IX.—REeserve CapiraL.
Provision for unforeseen expenditure, sinking fund and insurance.

There is not much to say about these forms of -capital
except to point out their necessity. In every business accidents
may happen, and adverse periods will occur. In agriculture
this is particularly the case. In the Eastern Deccan owing to

the vagaries of the rainfall, a year of scarcity may be looked for

once in five years, and a serious famine every ten or twenty
years. Many theories are advanced as to the reasons why
failure of rain should cause such acute distress. Without
attempting to investigate the reasons why the cultivator has not
got more capital at his disposal, it may be stated that he hag
little or no reserve capital ; and this circumstance is a prime
factor in famine distress. The landholder with unencumbereq
24
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land may raise a mortgage to tide over the period of depression ;
but the 50 per cent. of land-holders whose land is already mort-
gaged, and the landless labourers cannot do so. Field work
comes to an end and wages cease. Under such circumstances
the farm labourers in England could not afford to remain idle for
a month ; and it need not be a matter for surprise that the
poorer classes in India cannot afford to remain idle for a year or
more. In England, however, the capital of the landlord and
the capital of the tenant farmer feel the first brunt of any
depression which occurs, and tide the labourers over the crisis,
with hardship perhaps, but without the deplorable accompani-
ments of an Indian famine.

Sinking fund.—Field improvements will go out of order,
and implements will wear out. The farmer who does not provide
for these contingencies by laying aside a certain sum every year
as a sinking fund is bound to find himself in difficulties sooner
or later. In considering the question of purchasing expensive
machinery the questions of depreciation, repairs and interest are
very important. Suppose a man buys a small power cane crush-
ing plant costing Rs. 4,000, he will probably have to allow at
least 15 per cent. a year to cover these items; that is to say, he
must set aside Rs. 600 a year for the purpose. If he can only
run his plant for two months in the year this will amount to a
charge of Rs. 10 for every working day. If, however, he can
run his plant for eight months in the year the charge on this
account per working day will come to only Rs. 2. It is on such
questions that the financial success of machinery of this kind
largely depends. The same argument of coufse holds good in
the case of an iron plough, costing Rs. 40 as in the case of
more expensive machines. And if the establishment of a sinking
fund is necessary to replace working capital laid out in machinery
and implements, it is even more imperative in the case of a man

who raises a mortgage on his land for unproductive expenditure.’

If he fails to establish a sinking fund to pay off the mortgage he
is almost certain to involve himself in serious difficulties. A
sinking fund need not, of course, consist of a stock of cash put
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away from year to year. It may be invested in any operation
that may be counted on to bring in the money when it is wanted.
If the money is wanted in four years, a calf bought for (say)
Rs. 20, and reared to be a bullock worth Rs. 100 or more, may
represent the sinking fund. If the money is wanted in thirty
years a man may plant out a few acres of teak or babul,
and realise a good sum for the timber or fuel when the time
comes, without more cost to himself than some of his spare time
in the interval. The essential thing is that the necessity for a
sinking fund should be realised, and the money ear-marked for
the purpose.

Insurance.—In western countries a man will insure his
stacks against fire, and may insure his live-stock against loss
by disease. In India he cannot well do either. In some of the
richest parts of the Deccan intentional stack-burning is very
common, and, apart from the actual value of the stacks burnt,
does much to discourage cultivators from keeping a permanent
reserve of fodder. A man who puts up a Kadb: stack in his field
has given a hostage to his enemies. It is not so much that the
Maratha Kunbi is essentially a quarrelsome or mischievous man, as
that the small-holdings and infinite sub-divisions of the land, and
the absence of fences, afford endless opportunities for disputes.
The exact position of a boundary, the trespass of cattle in a stand-
ing crop, a question of right of way or water may easily give rise -
to a dispute which will last for years and involve many stacks in
flames. In such cases criminal prosecutions do not serve much to
smooth down matters ; and nothing but strong and organised local
opinion can suppress the practice of arson which is far too common
in many parts of the Deccan.

Even in Europe the insurance of ordinary farm stock is
hardly a practical proposition. A particularly valuable animal
may be insured; but the rates offered by Insurance Companies
are usually prohibitive in the case of ordinary farm stock. Good
results have been obtained in some countries by mutual insurance
on co-operative principles. Such & system is, however, not at
present applicable to India. All that the Indian cultivator can-
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do to secure himself against accidents and damage is to have his
house in his fields, so that he may be on the spot to protect his
property, a reserve of fodder to make his cattle secure against
famine, an enclosed pasture in which he may segregate them
when contagious diseases occur, and an irrigation well to serve as
an insurance against unemployment in the dry season.

Conclusion.—The most important points have now been
considered in connection with the land, the cultivators and the
resources which they have or should have at their disposal.
There are many important matters to which no reference has
been made, such as the question of markets and prices, the
necessity for keeping careful farm accounts, and the advantages
of co-operative credit. Such questions are of vital importance
to the farmer; but are beyond the 'scope laid down for this
article. Where statistics have been given it will be noticed that
they relate to classes or to large tracts rather than to individuals.
Writers on agricultural economics of other countries commonly
illustrate their arguments by giving detailed figures for some
farm or estate, and inform the reader that these figures have
been obtained from a careful study of the accounts for twenty or
thirty years of such and such an estate. In the Deccan it is
impossible, or at any rate very difficult to find any accounts of
this nature. It is quite possible, however, for anyone who sets
about it to collect detailed facts and figures of the nature
indicated ; and there must be many men from our agricultural
colleges who are well equipped to collect such. ~ A little precise
information so obtained is worth more than any amount of
theory ; and if this article results in inducing anyone to under-
take such enquiry its object will have been fully gained.
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CENTRAL PROVINCES

—

COTTON CULTIVATION IN THE CENTRAL
PROVINCES AND BERAR STUDIED
FROM AN ECONOMIC ASPECT.

By D. CLOUSTON, M.a, Bsc,

Deputy Director of Agriculture, Central Provinces and Berar.

No crop in the Central Provinces and Berar has received
more attention within the last half century than cotton.
Within that time the mill consumption of the raw material in
Great Britain, America, India and the Continent has increased
enormously. There has been considerable variation in the prices
from year to year, but they have always remained sufficiently
high to make the cultivation of this crop more profitable than
that of any other grown in the cotton tract. Bumper crops in
India itself have little effect in lowering prices, as the world’s
supply of the raw material is never quite equal to the demand.
Prices have, therefore, remained high, and the wealth amassed in
the cotton tract of these Provinces has been very considerable.
Wealth has brought in its train many desirable features: it has
raised the standard of comfort of the whole population of the
tract. Their homesteads are commodious and comfortable, and

" their cattle are the best to be found in the Provinces. The

people are better educated, too, and more enterprising.

The area under cotton, which in 1868-69 was only 2,037,617
acres, had increased to 4,176,561 acres 40 years later (1908-09) :
while in 1909-10 it had topped 4} million acres. The great
increase in the area has been largely at the expense of wheat
and millets. The rapid expansion in the cultivation of this

: staple has, in no small degree, been due to the improved railway

facilities which have been introduced within the last half century.
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Previous to that time the Central Provinces and Berar were
almost inaccessible. The two great cotton marts outside the
Provinces were Bombay and Mirzapur on the Ganges, to which
cotton was carried by road by the Banjaras. The load (bojha),
of about 240lbs. consisted of two loose bags slung pannier-fashion
on a bullock’s back. The cost of transport in this way often
exceeded half the value of the cotton. Much loss was suffered
in transit, too, for the cotton was eaten by the bullocks, stolen by
the drivers and damaged by the dust. The dirty state in which
this fibre had been exported had long been a cause of complaint
among English mill-oiwners. Previous to that time little induce-
ment had been offered to the grower to supply clean cotton, as
no more was given for clean samples than for dirty ones. The
ryot was, it is said, in the habit of sowing his cotton broadcast
in certain districts as a mixture with tur, juar and other crops;
he seldom did any weeding and did not start picking till all the
bolls had matured. The village bania as middleman adulterated
his purchases with cotton seed, earth and water ; there were as
yet no European ageuts stationed in the Provinces to set the
standard of honesty in the trade. The exporter, who was
directly interested inu getting cotton of good quality, was
stationed in one of the big marts and never came into direct
touch with the producer, who, therefore, remained in ignorance of
his requirements as” to quality. It is not surprising that under
these conditions Indian cotton became a byword among English
mill-owners, whose opinion was that it would never be used by
them, except as a make-shift in the event of a shortage in the
A merican supply.

The first real attempt at improvement of this staple in
these Provinces dates from 1866, when Mr. Riveti Carnac was
appointed Cotton Commissioner, (i) to introduce foreign staples,
(ii) to improve the indigenous plant, and (iii) to watch over all
affairs relating to cotton and to farther, so far as might be
legitimately possible, all interests connected therewith. At this
time the cottons of the Central Provinces and Berar were
classified as Chanda jari, bani or Hinganghat and Berar jarior
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oo'n?'ras. Chanda jari and bans were different names for the s
variety, which was known as Chanda jari when grown as a ::;;
weather crop in the district of that name, and as bans or Hingan
ghat when sown in other parts of the cotton tract in the beginﬁin :
of the rains. The staple of this cotton was described 40 yeari
ago as being fine and silky and quite suitable for the English
mills—being nearly equal to middling American. Itis intereégtin
to note that samples of the selected ban: now grown on the Akolﬁ
Farm have this year been valued at 8:40d. per lb.,, when mid-
dling American was selling at 8:07d., which proves ;;hat this, our
long-stapled cotton, has been improving rather than dete’rior-
ating in the quality of its staple. Berar jari or oomras was
slightly inferior to Hinganghat: the name was applied ver
possibly to all cottons containing a mixture of bani and thz
finer types of jari. The Cotton Commissioner decided to con-
centrate his attention on the improvement of bani or Hingan-
ghat mainly, and to improve it by seed selection. Large
quantities of Hinganghat seed from the locality of the same
name were sent to Berar, Nimar, J ubbulpore and Chhattisgarh,
as well as to other Provinces. In 1867, 855 tons of seed of
this variety were distributed. The results were disappointing :
bant did badly in most places and from the selection of seed :o‘
results of proved value were obtained. Trials made with
American cottons at this time proved equally unsatisfactory
Though grown with great care, they gave poor yields of lint anci
the fibre was weak. The efforts made to facilitate transport
however, were much more successful. Owing largely to th(;
exertions of the Cotton Commissioner the rolling-stock of the

~ country was increased, new branch lines were opened, suitable
’

yards for storing cotton were provided, and baling presses were
introduced. Though the highest expectations formed at the
period of the American war were hardly fulfilled, the course of the
cotton trade was, after the first five years, one of steady progress :
gins and factories sprang up one after another, and the controi
of the trade tended steadily towards Indian hands, the pio

European firms dropping out one after another. ’ ploneer
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The next important attempt at improvements dates from
the year 1904, when the Government of India, in response to an
appeal from the British Cotton Growing Association, urged
Provincial Governments to take up the question of cotton
improvement once more, and suggested the following lines on
which it might be carried out. (i) The botanical examination
and classification of all existing varieties of cotton, both wild
and cultivated. (ii) The introduction of better varieties and
improved methods of cuitivation. (ili) The provision and
distribution of good seed of the varieties ordinarily grown.
Steps were again taken in these Provinces to improve this
staple ; but, strange to say, forgetful of the failures of the past
an attempt was made once more to push bani at the expense
of jari, which needless to say once more ended in failure.
Very few cultivators could be induced to purchase bant seed,
which the Department had collected for distribution, and
those who did were dissatisfied with the poor yields of lint
obtained.

In 1906 it was decided to work out a scheme of improve-
ment on scientific and economic lines with the sole aim in
view of benefiting the grower. The different indigenous races
were classified, and plant-to-plant selection was started in the
case of each. Exotic varieties were freely tried, and field
experiments were started, designed to ascertain the relative
values, from an economic aspect, of these, and of the indigenous
cottons.

The result of the classification of the cottons grown in all
the cotton-growing taluks showed that the so-called jari, the
almost universally prevailing type, consisted of a heterogeneous
mixture of different races—the plants of which differ greatly
in their habit of growth and in the quality and quantity of their
lint. In the classification T was guided by the work previously
done by Prof. Gammie whose assistance throughout has been
invaluable. The character of the mixture was found to vary
greatly in different parts of the Provinces. In the Tapti valley and
Nimar the finer types, viz., malvensis and vera predominate ; in
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quality the lint of this mixture is probably very similar to that of
phe jart or oomras grown 50 years ago. In the South including
all Berar, where cotton cultivation is more advanced and the cul-
tivators more intelligent, the coarser but more productive. types,
mz., rosea and rosea cutchica were found to be in excess :
this mixture is commonly known as Berar jars, katevilayti or-
varadi. Its origin is doubtful : it is said to have been intro-
duced from Khandesh. The classification of 6 typical samples,
three from the Central Provinces and three from Berar, is given
below :—

PERCENTAGE OF
Locality. ;
Mnlvensis
& bani. Vera, Rosea. | R, cutchica, | A‘;L‘; l;::n.
Hoshangabad, C. P. 26 61 12 0 1
Nimar, C. P. 38 33 0 5 2
Bhopal ) 57 42 1 0 0
Kelapur, Berar . 14 7 37 9% - 16
-Amraoti, Berar 19 22 33 24 ' 9
Ellichpur, Berar 18 18 59 8 1

The jari types in most cases form at least 90 per cent. of the
mixture : the remaining 10 per cent. being made up of American
Upland varieties, locally known as gogly kapas and bani. These
cottons vary greatly in the quality of their staple and in their per-
centage of lint to seed. The lint of buri and bans is nearly 17 in
length, while that of the 70seas is but little more than 3". Rosea
gives 39 per cent. of lint to seed, while ban: gives 26 per cent. only
As it was found difficult to diseriminate between bans and malven:
sts, when there was no lint available, they have been classed
together. The former, however, forms only a negligible part of
the mixture except in a narrow strip of country bordering on
the Nizam’s Dominions and far from the railway. = The repeited
attempts made to restore its pristine glory have failed, because the
ryot knows that it is & poor yielder, that it is difficult to pick

as the bolls are so small, and the plant so tall and straggly, and
o ]
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that it is less hardy than katevilayts. The percentage of exotic
cotton of the Upland type in the mixture varies from 1 to as
high as 15 per cent.; but it generally falls below 2 per cent.
A trial of numerous exotic varieties resulted in burt being selec-
ted as the most promising. It has since been proved to be
immune to wilt disease, and to be more suitable than jari for
districts where the rainfall is high.

In the past far too much stress has been laid on the im-
portance of quality of staple as opposed to quantity. In the
absence of accurate knowledge as to the outturn per acre,
ginning percentages, and relative values of the lint of the differ-
ent races grown, the methods of improvement adopted were
largely based on the requirements of Lancashire Mills. What
was good for the ryot was lost sight of  After having gained
a fuller experience we are compelled to admit that, under present
- conditions, quantity is a more important consideration than
quality, and that over 1% of the cotton area rosec is the
variety which will pay best. Many buyers never look at the
length of the staple at all; those who do, pay more attention
to such good qualities in the lint, as “freedom from dirt,”
« bulk,” “colour ” and a high ginning percentage, than to length
of staple.  This is easily understood when one takes into
account the great demand there is for short-stapled Indian
cotton in Europe and Japan. To get the full market value for
a long-stapled cotton in India it must be sent to an agent who
has a special purpose for lint of that class. The grower seldom
has the business acumen to do this, and therefore loses heavily
when he grows a cotton of superior staple ; but, even if the full
market value were paid, it would be exceedingly hard to find
any long-stapled cotton that would compete with rosea, which
gives a heavy yield of cotton of a kind which is much in demand.
In these Provinces arrangements have been made by the Depart-
ment of Agriculture to collect and sell the long-stapled cotton
grown to the Empress Mills, Nagpur. Though the prices paid
by the. Manager, Khan Bahadur Bezonji, compare very favourably
with the valnations of the same cottons in Manchester, it is
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evident from the statement below that, even after making these
rather troublesome commercial arrangements in the interests of;
the grower, rosea, on account of its yield and very high ginnin
percentage, is easily the most profitable variety for the cu]tivatog,:
to grow.

’ AVERAGE YIELD FOR 4 YEARS IN LBS,
‘ PER ACRE,
Variety. " Value at this year’s
/ Of Kapas, Of lint. Of seed, prices in Nagpur,
- -t 1 -
' Rs. As.
G. Neglectum malvensis 313 112 261 57 5
» ve! . l
" e I 15 28 51 1
" " rosea 402 161 ‘ a4 60 14
" " rosea cutchica ... 412 150 262 66 0
Berar Jari 371 132 ’ 239 58 5
G. Hirsutum (buré) .. w303 w203 51 15
Q. Indicum (bani) ... 255 7
e ( a.n) - i i’ 7 (T | 181 4 3

It is certain that large quantities -of such long-stapled
cottons as bami and buri, which Lancashire requires, could b
grown in the Central Provinces and Berar should the prices paid
for the lint prove remunerative to the grower. At present they
do not, except under the very special conditions to be noted
later. It will be gathered from the statement below that, if
we were to deal directly with Lancashire instead of di8posing’ of
the lint locally, the price realised for our short-stapled cotton
relative to that of middling American, would be even higher
than the trade pays for it here, and that to substitute a
long-stapled cotton for it would, under these circumstances
prove still less remunerative for the cultivator. By exportin )
his cotton to Liancashire he would, under the most favourab]g
conditions, get about 33 per cent. more for a long-stapled cotton
such as bans than for his short-stapled rosea ; but the outtu 0';‘
lint of the latter would, on the other hand, exceed that of!"nt}?e

former by about 117 per. cent., so that, if he were to grow and
1
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export bani at present prices, it woul

[VI, 1.

d be at a comparatively

heavy loss.
VALUATION OF LINT PER LB, IN DRCEMBER 1910
BY—
Variety. J‘)W“'—kii—* B T " Midd_ling
| Manager. American.
' Empress’ ?n";s:?;‘;;’:;e Gaddum & Co., :
Mills, Liverpool ! Mauchester.
‘ Nagpur. pool.
Rosea | 6°49d. d, 6-75d.
Malvensis . 7-42d. 820d. 715d.—8d. 807d
Buri 8-67d. 790d.-—84d. 8d.—825d. ¢
Baui 8-8ld. 8-40d. 8d.—825d.

The purchaser pays the same price for the lint of pure
rosea as for that of the Berar juri or katevilayii now grown
over nearly all the cotton tract; but rosea gives a ginning
percentage of 39, while in the statement below, kindly supplied
by the Manager, Kmpress Mills, Nagpur, it will be seen that for
Berar jari the percentage for the past three years has been
about 35 only : so that rosea will give 10 per cent. more lint than
the mixture at present grown.

Ginning percentages obtained
at factories,

e )
1908-09. ; 1900 10. ; 1910-11.

Yeotmal 3517

16 33:85
Akola 3500 3543 34°38
Amraoti 3571 3540
Nagpur . . 3507 3571 34,685
3510 3429

Wardha . 34-33

Rosea is a hardy variety and therefore suffers less than
others from the vicissitudes of the climate and the cracking of
our black cotton soil; it is the earliest, too, of all the races
grown, and its seed gives the highest germinating percentage.
It is capable of great improvement in its ginning percentage by
plant-to-plant selection. The selected strain which is now being
propagated on the seed farms has given an average of 40'3 per
cent. of lint. If it were possible to substitute rosea for the
katevilayti now grown, the higher ginning percentage alone
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would in a normal year result in an increase in the Central
Provinces and Berar of 51,000,000 lbs. of lint. We believe
that this is possible and that to effect it merely requires time
and organisation, as the cultivators everywhere are clamouring
for the seed.

At present prices there is no possibility of growing bani,
except at a comparative loss, owing to its low ginning percen-
tage. An effort has been made to raise it by selection, and one
strain has been improved to the extent that it gives 29 per cent.
of lint; but even at that it is hopeless to think of growing it at
a profit.

Rosea cutchica is slightly inferior in the quality of its

- staple to rosea and gives from 2 to 8 per cent. less lint.

Malvensis and vera give about the same outturn of lint,
which is nearly equal in quality to that of bani. There is great
variation in the quality and percentage of lint of different strains
of malvensis, and it is therefore believed that there is much
scope for that reason for its further improvement.

At present prices it pays to grow bust in fields where desh:
cotton is subject to wilt disease, and this is being done. Many
cultivators who have tried it have found that it pays, too, when
grown in the well-manured khaii soil found near the villages.
In the rice tract where the rainfall is high, it has done distinctly
better than desh: cotton.

Plant-to-plant selection of all these different cottons has

-been carried on continuously during the last 5 years and all the

seed sown on the experimental farms has been propagated in
each case from a single mother plant. The seed of these selected
strains of rosea, buri and malvensis is supplied to the different
private seed farms whose owners in turn distribute it to the
cultivators. From the experimental and seed farms 120,000 1bs
of seed were distributed last year; about 150,000 lbs ) e b(;
distributed this year; while next year, if the crop is ;z normal
one, the distribution will run up to at least 200,000 lbs. Th

are already 42 of these seed farms in existence, scatte;'ed vor
16 taluks. Selected seed will continue to be s“PpliedOV::
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these from the experimental farms, where selection is carefully
supervised. The owners of seed farms fix their own rates and
arrange for the sale and distribution of their own seed : the
Department of Agriculture advertises it for them as widely as
possible. Till this year, the sclected seed for these farms was
supplied by the Department free of cost; as they have now become
popular institutions, and as the merits of seed selection are be-
coming more widely appreciated, those who have started new
farms this year have agreed to pay the full market price for the
Department’s selected seed. All these farms will be run on
that footing mext year. They will therefore be entirely self-
supporting in future, and the duty of the Department regarding
them will consist in supervision with the view of ensuring honest
dealing, in widening the distribution of seed of the variety
specially suited to the locality, in keeping in touch with the
owner, and in popularising and extending the system of distri-
bution to other centres. The system is based on the assumption
that the owners, nearly all of whom are enlightened members
of the Agricultural Associations, are sufficiently honest to sell
as selected seed only that which they have raised each year
from the improved strains supplied by the Department. The
seed supplied to them being of pure strains, it necessarily
follows that, in the event of their adulterating it with their own
inferior seed, their sins will find them out in the mixed erop
raised from it, and that they will soon lose any reputation they
may have gained as seedsmen. No such case of adulteration
has yet been reported, and we believe that, by exercising
efficient supervision, we are in a position to put an end to the
practice, should it arise.
The greatest difficulty of all is that of getting the kapas
ginned without injuring the quality of the seed. Up to the pres-

ent nearly all the seed has been hand-ginned. As these farms

have increased in number, however, great difficulty has been
experienced in getting sufficient labour at the proper season.
During the picking season, i.e., from October till January, the
women coolies are employed in the juar and cotton harvest, and
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the seed-grower has therefore to store hi i

season comes round which coincides wit}el i];lsekgfiif‘:llll] the: e
hot weather. By that time the price of lint has g:neralf ? llthe
moreover, the buyer reduces. the price still further, on thy cound
that the cotton has heen hand-ginned and is th;reforee‘%i!:ound’
The grower has still another difficulty to contend with : j “‘?}’1-
event of P]ague breaking out in his village ﬁea-infectea “} .
rats sometimes harbour in the kapas and die ,there In ti : ;g;e
of these facts it has been decided to get the work.done i lef e
by power rather thun hand gins. Al the seed cotton ofl:h utl:;re
perimental Farm, Akola, has been ginned for the last 4 s on
two' Platt’s gins driven at a slow speed by a small 5 H Pyea:S m
engine. T%le germinating percentage of the seed ginn;ed .in,s i’li'.“
way is as high as that of hand-ginned seed. Arrangements re
now being made to set up similar ginning plants but with anaori(l3

- instead of a steam engine. We thus hope to have the whole

cotton belt studded with hundreds of village seed far i
snpa]l central ginning factories here and there capable ofms’ ‘;,.lth
with all the selected cotton grown thereor;. These far ea. mlg
nl.so continue to serve as centres at which seed of new vmfs i l
will be grown for distribution. OFf bur, the new variet -
lnendefi for certain classes of soil, seed for 3,000 acres w ¢ r;-cm?-
buted in this way last year: while this yez;r twice th " I‘St.“'
will be dealt with. . *t quantity
We believe that a great and permanent improvement of
cotton can be effected by working thus from within Then .'o
of exotic varieties will be continued, but here the di.fﬁ lt,('3 t”‘al
th’e way of attaining success are greater owing to thcu 1_‘198 in
climatic conditions being unsuitable for long season cott e soil and
rainfall of the cotton tract ranges froin 30" to 45" annuallous. The
all o.f which is o.btained during the first three mon{h— nifiarly
growing season, t.e., from the end of June till the 00 dthe
September. After this the dry weather sets in den (?f
cottons suffer from “red-leaf blight.” Sometimes 8«: ontxc
are still further damaged by frost in December ;r ?I(:nuthey
ary.

Requiring as they do & longer growing season, they are stthject t
Cct to
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forms of damage which our indigenous varieties, being earlier and
hardier, escape. Of the exotic varieties tried up to date, bure

is by far the most promising. I: is comparatively early. Itis,

moreover, immune to wilt disease, and therefore meets a distinct

want in this part of India, where, owing to continuous cropping

with cotton, this disease is in places becoming serious.

[VI, 1. |

.THE INTRODUCTION AND SPREAD OF CAMBODIA

COTTON IN THE MADRAS PRESIDENCY.

By H. SAMPSON, B.sc., ¥,H.A.8,, F.BS.E,,

Deputy Divector of Agricudture, Southerw Division, Madras

THE introduction of Cambodia cotton into the Madras Presi-
deney is perhaps one of the most striking instances in India of
how readily the ryot will take up a new cultivation, if once he is
satisfied that it pays him to do so. In this case, it is still more
remarkable because cotton is no new crop to the ryot and the
cultivation of this Cambodia cotton is very different to th
methods of cotton cultivation known for generations to the r te
of the Southern Districts. The indigenous cotton has al\zs:) rS
been essentially a rain-fed crop of the black cotton soil. This )'S
the dry climate of the south, cannot stand heavy manu.rin wl,’ l;l
tends to keep the root system near the surface. Cambodiagcot:;;c
howe.ver, if it 1s to pay, has to be grown as an irrigated cro on’
heavily-manured soil, and if anyone had five years ago toldpthn
ryots of Tiunevelly, Ramnad and Madura, that in ﬁveg ears’ ti .
their best garden lands (i.e., heavily-manured made sﬁils unldn:
well irrigation) would be sown with cotton as an irrigated cro
thhe v‘ery idea would have been laughed to scorn. Yet this ?s’
what has happened even to the ousti
what e an}:}pmbacco. ousting of such profitable crops

Cambodia cotton very closely resembles American Upland
and is probably of the same species. 1t is, however, in this
climate, much hardier and more vigorous and gives a ,stronger
and fuller lint than either newly introduced American or accli-
matised Dharwar American. Its root system closely resembles
that of American Upland, viz., a tapering tap-root ‘\Ksith strong

25
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feeding roots given off near the surface, and differs greatly from
that of the indigenous cottons which have a long slender tap root
with very slender feeding roots penetrating deeply into the
soil. It can be understood, therefore, why it is that Cambodia
responds so readily to irrigation, and how, since the crop is
protected from drought, it is possible to manure heavily and
obtain very heavy yields, and it can also be understood why this
crop, if grown on black cotton soil with the aid of rain alone,
cannot resist prolonged drought. On well-manured land under
irrigation the yield is usually stated to be from 1,250 to 1,600
Ibs. of Kappas and never less ; while yields as high as 2,500 lbs.
have been reported. With a ginning percentage of 33 to 357,
of lint, an acre will, at this rate, give about a bale of lint (500
lbs.) or over.

Cambodia cotton was first introduced into this Presidency by
Mr. C. Benson, the late Deputy Director of Agriculture, Madras,
who in 1904 obtained a small quantity of seed from Monsieur
A. Paulain, the President of the Chamber of Agriculture,
Pondicherry. This was sown on the Koilpatti Agricultural
Station as a dry crop on black cotton soil. Sixty-four lbs.
of Kappas were obtained from an area of 20 acres. This was
again grown in 1905 and the following years, but its root habit
showed that it was unsuited to black cotton soil in a dry climate.
In 1907, a year of heavy showers in the latter part of the
picking season, it responded very readily to these and gave a
yield greater even than that of the indigenous black cotton soil
cottons. Such years, however, are the exception and not the
rule.

In 1905, Mr. A. Steel, of Messrs. A. & F. Harvey, Virudu-
patti, happened to find in a loose bundle of Kappas, some of this
same Cambodia Kappas, and he called this cotton “ American,”
it being of the same class as American Upland, by which
name it is now known throughout the districts where 1t is grown
—and even on the Liverpool market it is known as ¢ Tinnevelly
Anwerican.” On enquiry as to the origin of the bundle, he
learnt that this also came from Pondicherry. Having a
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piece of Jand (black cotton soil) near the Press, he sowed
some of the seed In 1905, and in 1906 got a fair yield
sufficiently encouraging to make him continue the trial the
next year. 1906-07 happened to be a very favourable year for
cotton and, as already mentioned, Cambodia cotton yielded
well this scason at Koilpatti. Even then, in spite of the
favourable season, ryots, so Mr. Steel informs me, who saw the
crop, suggested that it should be irrigated. Virudupatti being
probably the chief centre of the cotton trade for * Tinnevellies”
and a'place which the cotton-growing ryot frequently visits, was
an excellent place for such a promising trial, and there was a
regular scramble to get the stock of seed which Mr. Steel had
to dispose of. This was sown by ryots on lands which could be
commanded by irrigation. The 1907-08 crop amounted in all to
40 bales (of 500 lbs.), and the seed obtained from this was eagerly
sought for. Most of it was sold in small lots at fabulous rates,
as much as 4 as. a pound being, in some cases, paid for it. In
1909, 1,650 bales were pressed and in 1909-10 the cultivation had
spread so rapidly that the crop realised nearly 7,500 bales (of 500
lbs ). No definite information is available as to what the 1911 out-
turn will be, but Mr. Steel estimates this at between 25,000 to
30,000 bales (of 500 lbs.) or about 25 per cent. * of the probable
outturn of the Tinnevelly crop. Since Cambodia cotton
is not grown on ordinary cotton soil, but on garden and irrigable
land, this hardly affects the area or the outturn under ordinary
“Tinnevellies.”t The outturn of Cambodia cotton may therefore
be looked upon as an addition to the ordinary * Tinnevelly ”
crop. '

The cultivation of Cambodia cotton thus, to all intents and
purposes, commenced from Virudupatti, though seed has also
been distributed from the Koilpatti Agricultural "Station to
several persons throughout the Presidency and several centres

——
* The Government final outturn report for ryotwari land of “ Tinnevellies * ig 42 900 odd

bales of 400 lbs., i.e,, only 20 per cent. more than Mr. Steel's estimate of the Cambodia ;)utt.um
t This does not, however, include Zemindari land and the 25 given above is My, Steel:

fignre for ﬂ)e proportion of Cambodia to total entturn of * Tinnevellies,” ' s
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of cultivation can be traced to this origin. From Virudupatti
it spread chiefly westwards towards Srivilliputtur and from there
northwards into Tirumangalam Taluk and the country lying near
the Ghauts in the Madura District. Not only is this cotton
grown on garden lands, but it also is now largely cultivated on
well-drained wet land under tanks and under precarious irriga-
tion sources which are too uncertain to ensure a paddy crop.

1910 has seen a much wider extension. From the south and
west of Madura District this cultivation is creeping up into
Coimbatore through Palni, and it is also extending to the east
and north of Madura District into Trichinopoly. By means of
the Agricultural Department this crop is also being introduced
into other districts further afield, and seed has been distributed
to Trichinopoly, South and North Arcot, Salem and Coimbatore
in the south, while it is being tried in several parts of the north
of the Presidency. Not only this, but even in Tinnevelly and
Ramnad, the original starting point of this crop, wells are on all
sides being sunk and garden lands are being made with the
primary object of growing Cambodia cotton.

There are certain dangers ahead which, if possible, should be
guarded against. One is that this being an irrigated crop, it can
be sown sooner and left on the ground longer than the ordinary
country cotton, and now the land is no longer left free from
cotton from July till September which break did much to keep
cotton pests in check. Another danger is in the mixing of
country Kappas with Cambodia, and unless buyers protect them-
selves against this by concerted action, this mixing is bound to
increase when the ryot benefits more largely in the higher value
of this cotton and the reduction in value from mixing will ultim-
ately be more felt by the ryot than by any one else.

I wish to acknowledge here not only the assistance which
Mr. Steel has given in supplying me with figures and information,

but also the large share he has had in introducing this cotton
to Southern India.
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THE MANUFACTURE OF PALM SUGAR
IN UPPER BURMA.

By L. AUBERT, B, B.sc,,

Superintendent of Lanud Records, Pakokkw, Rurma

Palm sugar, tanyet, or,—if the Indian name be more famil-

iar,—jaggery is obtained from the inflorescences of the Palmyra

tree (Borassus flabellifer, Linu.). This palm (Burm': Zanbin) is
well known in Burma and in India, and needs no special deserip-
tion.

Both the male and the female trees are tapped for their juice,”
from the time the first flowers appear till late in the year. In
the male tree (Burm: Tabo) the innumerable tiny flowers are
borne on a thick cylindrical spadix or flowering branch somewhat
resembling finger-like growths twelve to fiffeen inches long and
given out at the top of the tree. The female tree (Burm : Tamma)
bears spikes varying from a foot to eighteen inches in length
with the young berries seated all round, as in the cob of the,
maize plant. Both the palms, male and female, when full grown
and healthy, bear from four to five inflorescences in the year, the
lower ones blooming earlier, and the higher ones later in the sea-
gon. The Tabo, which blossoms first and gives out a thickly
sheathed spadix early in the month of March, opens the toddy
geason, which is closed late in October, when the berries have fully

matured on the Tamma.

The toddy season thus lasts eight months of the year. It

~ may be divided into three tapping phases or periods, during which

the following operations are carried on : the nuyit and the Anyat-

thayaung, on the Tabo, the yaung and the thiyin on the
Tamma.
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The first period of tapping is occupied by the wnuyit, in the
months of March and April. The practised eye of the toddy tree
climber has soon fixed on his subjects, and sorted out, in the
dense grove, the trees ready for him. The earlier or lower blos-
soms are selected first, the upper or later ones being left for the
second tapping. The tree is climbed, and, with a sharp pointed
knife, the external sheaths enclosing the tanno,* or male spadix,
are removed, and its finger-like ramifications are bandaged up
together with strips one-fourth of an inch wide, made from the

-tender young leaves of the tree. In a couple of days the tanno
is ready for tapping. About one-third of the total length of the
tanno, from the tip, is removed with an extremely sharp knife,
the dannee, generally in the cool of the evening. No sap
or juice flows for about 24 hours. The next day a small earthen
vessel is slung up the tree and attached to the ¢tanno tu receive
the exuding juice, which flows, at first, drop by drop; the flow
gradually increasing in quantity, until the supply is exhausted, in
about 40 days. The tree is climbed morning and evening. Each
time the vessel attached on the previous climbing is removed ; a
slight incision made, a thin slice only taken oft the pointed end
of the tanno, and a fresh empty vessel,—prepared as described
hereafter,—is slung up in the place of the first one taken down.

The second tapping, in May and June, consists of the hnyal-
thayaung and of the yaung, the two operations being carried on
simultaneously. The output of the Zabo is at full flow, and the
Tamma is ready for its first operation. The sheaths protecting
the upper inflorescences of the Tabo have by now dropped off ;
those still adhering being removed with a sharp knife, dabicin.
The bared tanno is squeezed with a pair of large wooden pincers,
a hnyat, for a few minutes the first day, and again after an
interval of 48 hours. The tanno, with all its ramifications, is
then bandaged up with strips of the leaf in the manner des-
cribed for the muyit operation. The first incision is made after
an interval of 48 hours and an earthen pot, mye-o, slung up in the

.. * Literally, the udder of the tree,
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usual way. From this moment onwards, a fresh but slight inci-
sion must be made at every climbing, morning and evening, and
a newly prepared mye-o slung up at each time.

While this operation of the Anyatthayaung is performed
daily on the male tree, the operation of the yaung, in the early
stage of the female inflorescence, is also in progress. When the
young berries on the spike, tadigaing, are still about the size of
a walnut, this tadigaing is beaten lightly for a few minutes the
first day, with a small iron hammer, the ¢adu. This gentle ham-
mering, with a view to bruise and relax the tissues, is done

"on the bare parts of the fruiting peduncle, in the interstices
between the berries. The operation is repeated after an interval
of two nights, and the first incision is made with the dannee,
after another interval of 48 hours. The usual earthen mye-o 18
slung up at the tip of the spike operated on, to catch the exud-
ing sap. Both the incision and the receptacle for the juice
have to be renewed in the usual manner at each climbing.

The two operations described above have taken us to the
middle of the month of June, the end of the second period of
tapping. The supply of sap from the Tabo has stopped by now,
but the Tamma, the more valuable of the two for its longer and
richer output in juice, is in full flow. This is the time for the
thiyin, the third period, which lasts as long as the two others put
together, closing late in October. Like the hnyatthayaung on
the male palm, the thiyin on the female tree is performed on the
upper and later inflorescences. The spikes are gently hammered

* ewith a tadu, in exactly the same manner as done for the previous
operation of the yaung, but the first incision is wade about a
month after, in July, Wazo, when the berries are fully developed
and have begun to mature. A slight incision has to be made
hereafter at each climbing, and the vessel renewed twice daily,
morning and evening. If all goes well and the tree is healthy, the
flow of juice will go on increasing until the end of the season.
The life of the toddy palm climber, tanthama, is » hard one,
badly remunerated, and attended often with sad accidents,
Toddy tree climbers in Burma form a special class or caste s and
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the profession, which requires a patient and daily practice, is
handed down from father to son. An ordinary climber is able to
climb, twice a day, 40 to 50 trees of a height averaging from
60 to 80 feet each, between daybreak and nine o'clock in the early
morning, and again in the afternoon, between three o'clock and
sunset—that is, 80 to a 100 trees in a season; 40 to 50 Tabos
in the early part, and the same uumber of Tammas during the
later period. In these few hours, he replaces, at each climbing,
the earthen pots, mye-os, fixed up on the previous occasion, for
new ones prepared and placed in readiness beforehand by his wife
and children at the foot of each tree to be climbed. He also
hands them the vessels brought down containing the juice
extracted. He carries attached to his waist his knife in a wooden
sheath to which is also hooked the vessel he takes up or brings
down with him at each climb.

The instruments of the toddy palm climber are varied, and
consist of the following :

The deuchun is a knife 18 inches long, used for trimming
and smoothing from asperities the stems of the trees to be
climbed, and for removing the still adhering remnants of the old
dried-up petioles, before climbing can be attempted.

The dabwin is a small knife, 8 inches long, used at the
nuyit operation for removing the sheaths enclosing the inflores-
cence, and for cutting strips of the tender leaves to bandage
up the tanno.

The dannce, the most important of the series, is a very
sharp knife, about 14" long, used for all incisions. It is the®
climber’s vade mecum, and is placed into a wooden sheath attached
to his waist. The lower extremity of the sheath is fitted with
iron hooks to which are slung the pots to be carried up or
brought down the tree.

A pair of wooden pincers, 3 feet long, made of two out-
wardly curved pieces of the wood of the Zibin (Zizyphus jujuba)
and used at the second operation on the male tree for squeezing
and bruising the tanno, is called hnyat : from it has been derived
the nawe of hnyatthayaung.

PLATE XLIII

INSTRUMENTS USED BY THE Tonpy PaLy CLIMBER.

(2) Dabwin.

(6) Hnyat. (7) Mye-o.

4} Daclun. . (5) Danise.

(3) Tadu.

(1) Wooden sheath of the dannee.
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The tadu, sometimes called sauk-khauk, is a recurved iron
hammer, a foot long, used to beat lightly the tadigaing, or
spike bearing the berries at the time of the yaung and the
thyyin. ‘

An earthen vessel, 6 inches in diameter, and of the capacity
of 6 pints, slung up to receive the juice after each incision, and
to which reference has been made several times already, is called
mye-o. Each palm climber stocks 300 or 400 of these for the
season. They are made locally aud cost Rs. 2 a hundred.

While the male member of the family attends to the tree
and to the extraction of the sap, his wife und children are not idle.
They too have their share of labour and their daily duties. The
children prepare the mye-os for the next climbing and place them
at the foot of each tree, beforchand, carrying back to the hut
the vesszls containing the juice brought down. 'There, the
mother attends to the emptying of these vessels intu large
earthen cauldrons. She also attends to the boiling of the juice
and to the manufacture of the tannyet, a genéral name for all
qualities of palm sugar.

The preparation of the mye-os, before being used at first,
and each time before they are attached to the tree, is an import-
ant operation on which depends greatly the quality and the
flavour of the syrup. When newly bought, the pots are washed
and exposed, still wet, in rows, with their openings towards a
fire made of dried branches and leaves ; in short, they are smoked
for about ten minutes. Hereafter, each mye-o used is washed
and dried in a similar manner, at least, once a day. Just before
being placed in readiness to be slung up, a few chips of the bark
of the Thitya tree (Shoreq robusta), are dropped into each empty
vessel. The reaction of this bark has the object to retard
fermentation and seems superior to lime in its effect, as the juice
retains its full amount of saccharine matter, and does not
deteriorate in the least.

The Loiling of the juice and the manufacture of the sugar,
as noted above, are exclusively the part of the toddy climber’s
wife. Five large earthen cauldrons, pyin-vs, of a capacity of 24
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gallons each, are kept on the fire continuously. Into the first one,
the day’s fresh supply is poured, boiled late in the evening to full
ebullition, in order to prevent fermentation, and is then put by
until the next morning ; when it is again boiled down to about
one-third of the original quantity, until it takes the consistence
of syrup. It is then transferred to the second cauldron to make
room for a fresh supply.® In the remaining cauldrons, the
syrup is meanwhile being reduced to treacle ; the contents of the
third cauldron being added to the fourth, and, in turn, to the last
one, until the latter has been filled. At this stage, the treacle is
taken off the fire, stirred for several hours with a long wooden
spoon, the yaungma, and allowed to cool. When sufliciently cool
to be handled, portions of the half solidified mass are taken out
with a yaukchit,—a small tlat wooden spatula, - and are quickly
rolled into balls with the hands slightly moistened with water.
These balls are then placed on a clean mat or on a tray, and
spread out to dry in the sun. We have here the common, brown
unrefined sugar generally used and exported, the tannyet-longyan.
There are two better qualities besides ; the tannyet-lonthé and the

tannyet-pyuzok, classed and valued according to their degree of

purity and refinement ; the latter being of a whitish colour. This
is made to order only, in small quantities at a time, and is not
exported. _

Ten mye-ost of juice yield 2 viss of tannyet-longyun ;i that
is to say, a gallon of raw juice will give about a pound of unrefined
sugar. This quantity varies for the two better qualities in
proportion with the degree of refinement, the yield being about
two-thirds less for the superior quality, the pyuzdk. A hundred
viss of longyan sell at Rs. 15 locally. The middle quality, the
lonthd, fetches Rs. 20 a hundred viss ; and the pyuzik, obtainable
in small quantities only, is sold at the rate of 4 annas a viss.

* \When in Full ebullition, the overllow of the boiling syrup is checked instantly by a
pinch of the powdered seed of the castor plant (Ririnus rommunis) rubbed against onc side,
at the mouth of the cauldron.

§ 60 pints.

I 7} pounds ; one viss, 3463 1bs,
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A good average tree returns 10 viss (36} lbs.) of longyan
in a season. The yield in the male and the female trees is much
the same, though the Tabo flows only for a comparatively short
period ; the bulk of its supply is given out, at the time of the
hnyatthayauny. The Tamme does not dry up so rapidly. It

~gives less in a day, but the supply 1s more even and reliable, and

the juice richer in saccharine matter. The ripe fruit, on which
cattle are fed in the dry season, and the seed add to its value.
The owner’s share of the produce from each tree tapped is one-
third for the season; or, as generally arranged, he gets a day’s
yield every three days, the toddy tree climber taking the rest.
The palm sugar producing districts of Upper Burma are the
Pakokku, the Lower Chindwin, the Myingyan, the Sagaing and

. the Meiktila districts. The following are the chief centres of

export : Yesagyo, Mpyaing, Pakokku and Seikpyu, in the
Pakokku district ; Monywa and Sadon, in the Lower Chindwin ;
Myingyan, Nyaung-u, Salé, in the Myingyan district ; Sagaing
and Myinmu, in the Sagaing district ; Meiktila and Mahlaing,
in the Meiktila district. The average exports from the Pakokku
district alone, by the steamers of the Irrawaddy Flouilla Com-
pany, for the last nine years, work out to 7,500 tons annually.*
It has been estimated that at least an equal quantity is exported
in country boats, bringing the annual amount of paln sugar
exported from that district to 15,000 tons, in round figures.
Exact figures for the other districts mentioned are not available,
but the total exportsin each individual instance would, in the case
of the Liower Chindwin district, stand at about two-thirds of the
above given figure ; for the Myingyan district, at about one-half
only ; for the Sagaing and the Meiktila districts, put together,

they would not reach above a quarter.

A few remarks may be allowed, in concluding, on the disad-
vantages of this industry. A fact that cannot escape notice is
that palm sugar is manufactured in the districts of the dry zone
and that the industry is, in a way, greatly detrimental to thoge

* Pukokku Scttlement Keport, para, 17,
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districts, from the agricultural point of view, as well as
from an economical one—the fuel supply of the future.®* It
consumes a large amount of fuel and has for centuries led to
indiscriminate forest-cutting. Sugar-making has been mentioned
as a resource for the peasant to fall back on in bad seasons :¥ but
it is not clear how this could be the case, as the palm trees are
generally the property of a well-to-do minority, and toddy
climbing is a profession practised in good and bad years alike,
requiring a long training and handed down from father to son.
That the industry is greatly detrimental, there can be no doubt.
For miles around, at the sugar-boiling season, the country is
bared of every stick of vegetation that can be found ; so wmuch
so, that the people are beginning to awake to the fact that fuel,
even for their domestic use, is rapidly becoming scarce. This
industry did not grew in a day ; it has been practised from time
immemorial. There are indelible marks to show that where
now lie vast, sunburnt arid areas, in the past, stuod dense virgin
forests. The etymology of the name of one of the largest
tannyet manufacturing centres, Myaing, can confirm the above
statement. Myaing means virgin forest,}” and there are
ancient writings to prove that the country around was, at the
time of the foundation of this village, clad with dense forest
growth ; though, at the present day, the name may sound an
irony.

In times of scarcity every second cultivator met with in
the jungle blames the rainfall, and often the Government :—
crops were abundant and the heavens propitious in the days of
his ancestors. But he is blind to the true cause of the evil—
their recklessness, and his own, in forest cutting. If not restrict-
ed in this inconsiderate timber-wasting by the proclamation of
reserved areas, not only will the industry soon be doomed to ruin,
but the Burman in these parts will miss even the fuel necessary
to cook his daily food.

* Pakokku Settlement Report, para. 13,
1 Pakokku Settlement Heport. para, 17.
1 Taw-myaing.

NOTES OF A TOUR IN THE FRUIT, SPICE AND
PADDY GROWING TRACTS OF NORTH
KANARA, BOMBAY PRESIDENCY,

By E. HOLMES-SMITH, B.Sc., F.R.ILS,

Supernumerary Economic Botanist,

Tue district of North Kanara is situated about 240 miles -
south of Bombay and constitutes the southernmost part of
the Presidency having been separated from Madras, or
South Kanara in 1862 because of its closer trade connection
with Bombay. It comprises a belt of country of great variety
and richness of scenery with an extreme length of about
110 miles from north to south, a varying breadth of 10 to
60 miles and « total area of 3,910 square miles. Towards the
south-west it is bounded by the Arabian Sea, on the north-west
by the Portuguese frontier and sea-board territory of Goa, on
the north and east by the Belgaum and Dharwar districts of
the Bombay Presidency, and on the south-east and south by the
State of Mysore and a small portion of the Presidenéy of Madras,
There being no direct railway communication, the most con-
venient way of approach is by steamer from Bombay to Karwar.

Before proceeding to describe the actual fruit, spice and
paddy growing traects, it would be better to give a general idea
of the aspect of the interior which is considered the most
picturesque part of the Bombay Presidency.

Aspect.—Extending north and south in the line of fhe
Western Ghits—an irregular chain of central hillg of nearly
2,000 feet altitude known as the Sahyadris-- divide the district
into two main regions :—

1. A lowland plain and coast tract;
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2. An upland plateau and jungle tract—ordinarily distin-
guished as: ¢ below-ghats’ and ‘above-ghats ’ respectively.

Sloping from the Sahyadris to the west, are several smaller
hill-ranges with numerous isolated spurs. All are densely
clothed with magnificent and valuable forest and abound with
big game—tiger, panther, wild boar, wild deer (sambhar), ete.
Rising in the north and east of the interior, several broad rivers
traverse the upland plateau for many miles before hurling

themselves in narrow rocky channels over the rucged oranite
o0 o .

cliffs of the Sahyadris—producing most glorious water-falls.
Continuing on their courses through the valleys situated between
the westerly-sloping hill ranges, they eventually form extensive
winding lagoons which enable small craft to ply to and fro
with cargoes of fruit, spices, paddy, timber and general
produce.

In the month of May, when the rose, purple and lilac tlowers
of the “taman” (Lagerstremia vegine) are in full bloom on
the hill slopes, it is indeed most beautiful to sail up one of those
estuaries, —the waters glistening in the sunshine or reflecting the
deep blue of the sky and the fruit gardens on either side, with
their brick-red soil and long avenues of bright green ¢ arching,
plantains and stately coconut palms, surmounted by the tower-
ing wooded heights beyond.

Fruit Gardens.—Below-ghats, the best fruit gardens are
situated along the banks of the rivers and on the coast land near
the base of the hill slopes, while, above-ghats, on the north-
western side—nestling in valleys amongst the hills and shrouded
in trees—are the famous betel-nut (supari), pepper and spice
gardens of Kanara with innumerable and extensive plantain,
orange and coconut groves.

The chief kinds of fruit grown and exported are .—

Mango (Mangifera indica, Linn.—varieties).

Jack fruit (drtocarpus integrifolia, Linn.—vars.).

Cashew nut (Anacardium occidentale Linn.—vars.).

Coconut (Cocos nuctfera—vars.).

Plantain (Musa sapientum and M. paradisiace—vars,),
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Lime (Citrus medica, Linn.)—vars. : limetta (sweet lime)
acida (sour lime) ; limonum (lemon). ‘

Orange (Citrus aurantium, Linn.)—vars. : “ santra” (round,
sweet) ; “ladu” (balloon-shaped,—sweet) ; bigaradia” (sour).

Pomelo (Citrus decumane, Linn.)—vars. : (1) white pulp, (2)
red pulp.

Guava (Psidinm guyara, Linn.)-—vars : pomiferum (round,
red pulp) ; and pyriferum (pear-shaped, white pulp.)

Pomegranate (Punica granatum, Linn.)

Custard apple (Anona squamosa, Linn.)

The following are grown to a small extent but not ex-

H

ported :—
Bullock’s heart (.Auona reticulata, Linn.),

Fig (Ficus caricw, Linn.—vars.).
Tamarind (7Tamarindus tndica).
Papaya (Carica papaya, Linn.—vars.).
Pineapple (dnanas sativa, Linn.).
Rose apple (Fugenia jambosa).
Jambool (Syzygium jambolanum).
Bor or Ber (Zizyphus jujuba, Lamk).
Kumrak (.1verrhoa carambola, Linn.).
Bilimbi (Averrlioc hilimbs).

Belgaum walnut (Aleurites moluccana).
Indian walnut (Zerminalia catappae).

The principal sweet mango varieties are grafts from the
famous Goa mangoes, and include the following, arranged in
order of superiority :— :

1. “ Fernandin;” 2. “Ishad” (“Kéla ” and “Ujla” ) 8
« Kariyel ;" 4. ¢ Mushrad;” 5. “ Aphoos ” or * Alphonse. ”

The trees generally come into bearing about the 5th or 6th
year~after planting, but are not full-grown till 15 years old.
The average yield of a full-grown tree is about 1,000 fruits
weighing from 2—3 lbs. each, The ¢ Fernandin” variety is oval ir;
shape, has a reddish bloom towards the base and possesses the
best keeping properties. The garden price is Rs. 2to Rs 3
per 100. ¢ TIshad” is round in shape, sweeter and more juicy
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than “ Fernandin,” « Kala” having black and ¢ Ujla” white

spots or marks when fully ripe. Tt fetches Re. 1-8 to Rs. 2
per 100 ; the others, though larger in size and containing smaller
« gtones,” are inferior in point of flavour. The usual price is
.from Re. 1 per 100. Tt is generally held that the later the
vipening period the better the mango variety.
Of sour mango varieties, the best are ;- -
(. “@Gaonthi” or “Chalti;” 2. “Appe mavu”; 8.
« Jirge mavu;” 4. < Muge mavu’"; 5. Picha mavu, ” ’
« (zaonthi” is the most favoured variety being grown in
every *compound.” The average yield of a full-grown tree is
about 1,500 fruits which sell at the rate of annas 12 per 100.
« Appe” only grows by the side of * nallas” in the more hilly
tracts. “Jirge” isa fine variety, “ Muge" coarse, and * Picha”
rather “ stringy.” Large consignments of these sour mangoes
are shipped to England for the making of pickles and chutney,
as well as being used locally for the same purpose. At Mulki,
near Kumta, and Bhatkal in the south, the best specimens of
mango and jackfruit are raised. Jackfruit, in fact, grows so
prolifically that it is fed to cattle as fodder. The chief varicties
are :—1. ** Bokke or Barko ;" 2. ¢ Chakki,” Tilwa” or Ambli;”
3. « Nirhalsu:” 4. “ Berhalsu.” The last two are about the size
of a full-grown coconut and are exclusively used, when raw, as

vegetables. Berhalsu” is so named from the fruit being borne

near the roots. “Chakki” is more juicy, softer, sweeter and

more easily digested than ““Bokke,” but lacks the flavour. The
average yield of a‘full-grown and well-nourished tree is about 50
fruits. “Bokke” and “ Chakki” are sold by the gardeners at
Rs. 3 per 100; “ Nirhalsu” and * Berhalsu” at annas 10 per 100.

As regards coconuts, the finest flavoured ones are grown
along the coast, while those at Kodlagadda near Yellapur,

above-ghats, are noted for their extremely large size, quantity of

« milk” and percentage of oil. The prevailing practice above-
ghats is to grow ¢ supari” and coconut palms together and
below-ghats plantains and coconuts. The average number of
palms per acre in a first class coconut garden is about 200. They
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are invariably planted in alternate rows and spaced 12 feet apart
‘to permit of ring irrigation. Black salt-mud from the river
mouths is the chief fertiliser used. At Ankola and Kumta, on
the coast, a properly tended coconut palm gives a yield of about
50 to 100 nuts a year, while at Kodlagadda the yield is 60 to 120
nuts a year, and the price obtained is respectively Rs. 4 and Rs. 3-8
per 100. The average nett profit from an acre of first class
coconut garden both above and below ghats is calculated to be
Rs. 200, the extra profit from the increase in yield above-ghats
being consumed by the greater expense of hired labour.

At Amdoli and Bellikerri (9 miles from Karwar), the finest
cashewnuts are cultivated. There are two varieties: 1. Yellow;
2. Red. The average yield per tree is about 600 fruits, weigh-
ing 6 1bs., and worth from 6-—8 annas. A sandy soil is best suited
to their growth.

In Yellapur taluka above-ghats (2,000 feet altitude) limes,
lemons, oranges and pomelos are extensively grown along with
the other less important fruits mentioned in the list above. Sweet -
oranges are grown in first class gardens only. The “santra”
variety is spherical in shape and, though small, weighs about 7
ounces, while the “ladu” weighs about 5 ounces and is recognised
by a papilla at the base next the stalk giving the fruit a
characteristic balloon-like appearance. The rind of both is
moderately smooth, thin and loose, the pulp dark-coloured,

- exceedingly juiey and of excellent flavour. The prices are usually

Re. 1 and annas 8 per 100. The *“bigaradia” or sour oranges
Jocally known as Ili hannu,” are largely grown and used in the
prepa.ration of chutney. The average yield per tree is about 150
fruits and the wholesale prices realised are annas 8 and annas 6

’pcr 100 according to size. The thin-skinned red pomelos measure

7 inches in diameter, weigh about 4 lbs., and along with mangoes

are considered by some the finest fruits in India. The selling

price is Rs. 4-8 and Rs. 3 per 100.
Among plantains, the best flavoured ‘are grown along
o

" t¢he coast. The chief varieties are: 1. “ Rashale;” 2. «“Nir-

pale;” 3. “Mithabale;” 4. «Karibale;” 5. “ Mysorebale :”
26
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6. “Chandrabale;” and 7. ‘““Aunabale.” ¢“Rasbale” ranks as best.
It is about 41 inches long, sweet-scented, of fine flavour and
very soft and juicy. It is particularly wholesome and fetches
at the gardens annas 6 to annas 10 per 100. * Nirbale” and
“ Mithabale ” varieties measure about 3 or 4 inches in length.
They are narrow, thin-skinned, very sweet and of excellent
flavour. The garden price is annas 4 to annas 6 per 100.
“ Karibale ” or “ Saldati” is quite semi-circular in shape with a
very thick skin which turns black when fully ripe. Within the
pulp is pure white, fine-flavoured and very refreshing to eat,
but if indulged in too freely is said to produce fever. Price,
annas 5 per 100. ‘ Chandrabale,” as its name implies, is red
skinned, likewise also “ Mysorebale.” The former measures from
6-—8 inches long and is moderately thick or coarse. The latter
variety is about half the size, slightly tart and contains many
seeds. The average yield per tree of these two varieties is
about 15 or 20 fruits and the price annas 6 and annas 3 per 100
respectively. ‘“ Anabale” or « Bhainsi” is the largest of all and
measures about 1 foot long. It is thick and coarse, usually
allowed to become quite dry by placing in the sun and then used
in fruit curry. The selling price is annas 10 per 100. The red
or “kagdali” soil is regarded as the best of all for plantain
growing. An acre of first class garden land is capable of con-
taining 1,200 shoots. Kach shoot bears annually only one bunch
called “ghadaya,” containing about 100 fruits. The best
plantains are cut green and allowed to ripen slowly and uni-
formly by hanging up in a cool dark place. This practice causes
the fruit to remain juicy and soft, possess a fine colour and fetch
a better price, besides avoiding destruction by monkeys, squirrels
and birds.

The Tamarind, Kumrak and Bilimbi fruits are used in

preparing deshs chutney, while the remainder, when ripe, find a

place in the dajly menu of those who can afford luxuries. The
annual return from’an acre of a first class fruit garden is estimated
at Rs. 500 and the expenses of upkeep are put at about Rs. 200,
leaving a profit of Rs. 300,

PLATE XLIV.

ENTRANCE TO A COCOANUT AND SUPARLI GARDEN NORTH Kanar
, ARA.
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Spice Gardens.—In the spice gardens, besides the betel
palm supari” (Areca catechu) the spices grown are :(—
Pepper (Piper nigium Linn.—vars.).
Pan (Piper betel Linn.) grown for leaf only.
Cardamoms (FElettaria cardamomum),
Cloves (Fugenta caryophyllata).
Nutmeg (Myristica fragrans).
Ginger (Zingiber officinale).
Cinnamon (Cinnamomum zeylanicum),
Chillies (Capsicum frutescens).

The cultivation of ““supari” is confined to thé above-ghat
talukas of Siddapur, Sirsi and Yellapur. In laying out a spice
.garden, the ground is first of all formed into beds 20 ft. wide by
trenches which serve as drainage channels. Twelve feet apart
and two feet from the edge of the drains, plantain suckers are
set. Raised irrigation channels are formed down the middle of
each bed and the plantains watered every 15 days during the dry
weather. After two years young betel palms are transplanted
into pits dug mid-way between the plantains. The plantains not
only afford shelter but the returns from disposing of the fruit
(about Rs. 25 per acre) cover part of the initial expenditure.
After the young palms have become thoroughly established, the
plantain shade andcatch crop is gradually removed and cardamom
bushes substituted. It takes about 13 years for a betel palm to
come into full bearing. One acre of first class spice garden land
containing about 500 to 800 palms gives an average annual yield
of 3 khandis (60 maunds or 15 cwts.) of cleaned nuts. The
price of the nuts varies each season according to quality of
crop and quantity available. In one khandi (20 maunds or 5
cwts.) 5 grades of nuts are usually distinguished and, if cut at

the proper time, the proportion and price is as follows :—
5 maunds “Api” @ Rs. 8 permaund ... Rs 40

7w “Chikni” @ Rs. 6 » e 5 35
6 " “Betti” @ Rs. 4 » s 4 2
| S “Gotu” @ Rs. 2 » » 2
- “Chali” @ Rs. 2 » w2

Total Rs. 103
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One acre, therefore, gives an approximate return of Rs. 310.
The pepper “ vines” are of three varieties, each differing in yield
and manner of growth, but the quality is practically the same
in all. The “kari-malisaru” variety, for example, gives the
best yield, but will only grow in what is known as “kagdali”
soil (a red mould), while the other two ‘sambar” and ¢ arsina
murtiga” will only grow in the khaki soapy (talc) clay soil, called
« arsina munnu”. The *“vines ” are trained up the stems of the
betel palms. Cardamom seedlings are planted in the intervening
spaces—about 300 going to the acre. The same treatment in the
way of manures, watering, etc.,serves forall. After six years,
the “ vines ” give, on an average, an outturn of 15 to 18 maunds

(33 to 4§ cwts.) of “ pepper-corns” per acre—value, at Rs. 5-8

per maund, Rs. 82-8 and Rs. 99 respectively, and after three
years, the cardamoms give a return of 1 maund (28lbs.) per
acre—value Rs. 48. What is reckoned the best “pan” (Piper
betel) comes from Hosakuli, 3 miles from Kumta. The “Pan” or
betel vine thrives best when trained on mango trees. After three
years, an acre of garden containing 500 vines gives an outturn
of 40,000 leaves per annum, worth about Rs. 40. A complete
spice garden in full bearing is calculated to bring in an annual
return of at least Rs. 400 per acre, but the expenses of upkeep,
harvesting, etc., being exceptionally heavy (Rs. 280—Rs. 300)
there is a clear profit of only Rs. 100—120 per acre. These
gardens are entirely in the hands of Havig Brahmins—a very
intelligent and industrious class of men. The most of the fruits,
nuts, and spices are regularly bought by traders and sent to
‘Bombay, Hubli and Dharwar markets. Coconut and other oils
are extracted and manufactured chiefly in the towns of Hubli
and Dharwar,
: Paddy Lands.—The paddy-growing tracts are confined to
the below-ghat plain and coast tract and to the above-ghat clear-
ings and open plateau. Paddy is universally grown during the
rains, the richer lands yielding a * waingan” or spring crop
afterwards. The soil and climatic conditions above- and below-
ghats differing considerably, a short description of each might be
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interesting as well as explanatory of the methods of sowing,
cultivation, etc., adopted, but more especially to show how the
continuous ivfluence of a particular environment during an
unknown period of time scems to have determined resultant
types of paddy best adapted to those conditions,

Below-ghat Soil.—The low-land plain and coast tract extends
right along by the seashore for 70 miles and inland about 20
miles to the base of the Sahyadri range. It comprises detached
areas of arable land mostly terraced since the ground has a
natural slope seawards and the terracing not only checks the flow
of water during the rains, but prevents the particles of fertile
soil from the hill-sides being washed away. * Bandhs ” are erected
where necessary to keep out the flood waters of the rivers or the
sea at high tide and to regulate the depth of water in each area.

The cultivated soil of these flats consists, for the most part
of a reddish alluvial clay, locally known as ‘““betta” and has
apparently originated from the laterite or iron claystone (basic
lava) of the hills near the coast. If this clay is not constantly
worked and heavily dressed with green manure, it stiffens into
clods and stifles growth. Adjacent to the forest, as well as at
the upper ends of the valleys, the soil differs in texture, being
more of the nature of a red mould with a large proportion of
vegetable and other organic matter and an abundance of white
mica particles—probably derived from the gneiss and micaceous
schists which uunderlie the laterite rock. This particular soil is
called “kagdali” and forms the fruit garden soil already
referred to.

At the lower ends of the valleys and bordered by the rivers
are the so-called “ Kar” lands, inundated during the monsoon
with brackish water, and after the floods have subsided, a fine rich
alluvium is deposited called * bailu ” upon which ¢ waingan” or -
spring paddy is grown under irrigation. Wherever this deposit
abuts upon the shore, it becomes overlaid or mixed with drift
gand and then receives the name ‘¢ pullan.” :

The sandy soil of the coast called “majalu” is naturally
poor and much broken up by salt water creeks, but all the same



386 AGRICULTURAL JOURNAL OF INDIA. [VI, .

itis able to produce a crop of paddy and afterwards a crop of
first-rate vegetables, if watered from temporary wells dug
close by for the purpose. The vegetables include a large number
of varieties of Cucumbers, Gourds, Melons, Brinjals, Tomatoes,
Sweet Potatoes, Yams, Onions, Garlic, etc., “tatti” houses and
frames being erected for growing the first five of these.

In addition, there are at certain coast places, e.g., Kumta,
Madangeri, Molki, etc., large areas of reclaimed shore, called
““ gazini,” composed of black mud with varying quantities of salt,
~ decaying oyster shells and other organic matter. The amount
of salt present determines the particular variety of salt-paddy
that can be grown, but the presence of too much shell-lime is
detrimental to the growth of all varieties.

Still another type of soil known as “ Makki’ is met with,
in patches, at varying altitudes. It is stony, coarse and porous,
being simply the weathered crust of underlying murum and
varies in depth from a few inches. (Compare the soil of the
“khushki” or dry-crop land above-ghats.)

Thus, below-ghats there exist seven difterent types of soil,
each and all of which are peculiarly suited to the growth of
particular varieties of paddy.

Above-ghat Soil.—Above-ghats, the land, as already men-
tioned, is a more or less level plateau covered with extensive
jungle. In former times the Kunbi tribes burned or cut down
portions of the jungle and sowed the land with “ragi” (Eleusine
coracana) or “bajri” (Pennisetuns typhoideum)—generally known
as “kumri” or “jhum” cultivation. These clearings now form
many of the paddy and dry-crop lands. The types of soil range
from a khaki-coloured and extremely moist soapy (tale) clay
called “ arsina munnu ” to a ferruginous clay-loam largely mixed
with milky quartz and ironstone gravel, shading off gradually
into the black cotton soil as the Hubli and Dharwar Districts in
the north-east are approached.

The soapy clay, formed from the outcropping tale and mica-
ceous schists, when mixed with liberal supplies of well-rotted leaf-
manure and cowdung, forms the soil of the betelnut and spice
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gardens at Siddapur, Sirsi and Yellapur on the western side,
while the richer loam constitutes the soil of the frujt gardens
and the basis of that in the lower lying paddy lands, from
Siddapur in the south as far north as Mundgod and Yellapur
talukas.

The soil proper of these paddy or wet lands called tari,”
contains an abundance of decaying vegetable matter, receiving,
as it regularly does, the rubbish and silt washed down by the
heavy rains from the forest and garden lands above. On the
higher levels, notably around Hubli and Dharwar, the “ khushki ”
land in which the dry crops flourish (Millets, Sesamum, Saf-
flower, etc.) is a coarse red gravel containing varying amounts of
organic matter, while the soil of Haliyal taluka, in the extreme
north, forms a distinct contrast to all the others, being a bluish-
green clay derived from the chlorite slate and other transition
rocks which form an outstanding feature of the geology of that
district.

For irrigation supplies the people are entirely dependent
upon a few mountain streams, wells, or underground springs,
conducted into huge stone-built tanks. The soil being always
moist, however, some of the finer and better varieties of paddy
are grown, while, In the spice and fruit gardens, draining has to
be carefully attended to during the rains. The paddy lands are
terraced wherever the ground slopes, “bandhs” being also form-
ed to retain the monsoon waters and the overflow from garden
lands. As the fields, and more especially the orchards, are often
ravaged by wild boars and deer from the jungle, high, strong,
wooden fences bound together with barbed wire form a barrier
all round with sometimes an additional hedge of live thorn
bushes, such as Prickly pear (Opuatia nigricans), Milk bush
(Buphorbia tirucallr), Mysore thorn (Cesalpinia sepiaria), ete.

A broad ditch, serving at times as an irrigation or drainage
channel, surrounds the whole garden, very often with four
or five alternating rows of coconut palms on either side.

En passant, the village of Ekambi, about ten miles from
Sirsi, is named after what is deseribed as ““ the largest and most
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magnificent specimen of wild mango tree in India” to be seen
growing on the outskirts of the jungle close by. .
Climate.—QOne of the most notable features in the climate
of North Kanara is its equable temperature throughout the
year. In the coast plain the temperature varies from 84-3° F.
in May to 759° F. in January and averages 80'1° F.; while
above-ghats it varies from 823" F. in April to 727° F. in
January and averages 76:2° F. The normal humidity below-
ghats is 74° and above-ghats 57°. As regards rainfall, the returns
show that this is much higher on the coast than in the uplands,
and also varies north and south in these divisions. On the
north-west coast the average annual rainfall is 116°6 inches and
on the south-west 13985 inches; while in the northern uplands
it is 47'8 inches, and in the southern 9562 inches. Local
position has considerable influence —distance from the sea on one
hand and from the crest of the Sahyadris on the other are the
chief points determining the rainfall. In the coast tracts in
June, for example, the clouds are driven against the western
slopes of the Sahyadris and the country is flooded. In the
uplands, beginning early in May, intermittent showers fall, the
clouds being apparently attracted to the wooded heights, while
farther east they very often float far overhead without breaking.
Paddy Sowing.—Below-ghats paddy is either broadcasted
with dry seed ( “bere bhatta”) or with sprouted seed ( ““mul
bhatta” ) or else transplanted ( “neti bhatta”) depending on
the nature of the land. The ‘ bailu,” “pullan” and “kar”
lands are usually transplanted; the  gazini,” ‘“majalu” and
“ betta ” lands are sown with germinated seed, while the “ makki ”
lands are broadcasted in the ordinary way. The outturn,
quality and consistency of grain follow this same order. The
using of germinated grains is economical, in that it saves a
quarter of the sowing seed, and ensures a more even as well as
an actual crop should the seed have been obtained ofthand ;

moreover, it seems the only possible way of sowing in, or -

dealing with, the extremely soft, sticky and boglike clay or
fertile mud after the raius have set in.

PLATE XLVI.
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Above-ghats, on the other hand, the paddy is nearly all
drilled ( “kurige bhatta ™), partly owing to the lower and Jess
certain rainfall, but more particularly on account of scarcity and
price of hired labour, since most of the farm coolies migrate to
the below-ghat villages for the rainy season. Hence it is more
profitable to drill the paddy whenever the premonsoon showers
break ; all that remains to be done during the rains being one
or two weedings, generally carried out by the cultivator and his
family. The migration of the people is due to the malarious
nature of the villages during the latter half of the rains. The
proximity of the jungle shuts off air currents and causes the
atmosphere to be close, steamy and unwholesome, while the
stagnant water forms a favourable breeding ground for the
dreaded ‘‘anopheles” mosquito. Food stuffs, clothes, etc.. are
more expensive, having to be brought by road either from the
nearest sea-port, Kumta—d40 miles off, or the railway at Hubli—
a distance of G0 miles.

Paddy Manures.—The question of manures for paddy is a
delicate one in Kanara. Below-ghats all the ryots assert that
iron clay makes poor soil, and therefore the one and only manure
suitable for the growing of paddy is “soppu,” <.ec., a mixture of
green leaves and cowdung. In the olden days, before the Forest
Department was in existence, the people used to go to the
forests and cut down as much green leaf as they required. This
was then spread on the floors of their cattle sheds and, after
three or four days, removed and placed in a heap outside. Later
it was carried to the fields, spread-over and ploughed-in. The
continual and promiscuous cutting of forest trees had to be put
a stop to, as valuable timber trees were being ruthlessly des-
troyed and, what was even worse, whole hill-sides were being
denuded, with the not unnatural result that when the heavy rains
fell, all the soil was washed away, leaving only bare rock.

The contour and climatic conditions were thus rapidly under-
going a change ; hence it necessitated strict rules being enforced
by the Forest Department. This procedure naturally created
great discontent amongst the ryots, but recently more liberal
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privileges have been conceded to them. If the growing of green
manure crops were adopted, the ryots might be to a certain
extent independent of the Forest Department.

Above-ghats, the soil, being of a richer and less clayey (i.c.,
more open) nature, there is not the same necessity for green
manuring. Cowdung, dead leaves, paddy-straw, paddy-husk and
wood-ashes mixed together are ploughed in, or this same mixture
is burned on the ground first of all.

The black cotton soil of Dharwar District is not considered
so suitable for paddy cultivation, and the rainfall being somewhat
precarious forms a limit in this direction. Tank irrigation is,
however, resorted to in certain places. Generally speaking, it
may be said that in North Kanara paddy is grown in every type
of soil, provided the rainfall is not less than 45 to 50 inches. The
number of types of paddy grown, each possessing some charac-
teristic feature, is very large indeed and forms the subject of an
investigation at the present time. This short survey, however,
makes it obvious that the paddy plant possesses a remarkably
ready power of adapting itself to a wide range of environmental
conditions when aided, to a greater or less extent, by artificial
means. As in most plants, this adaptation is indicated outwardly
in a specific manner. The higher and drier land paddies are
short and weak stemmed, with coarse, bristly or awned grains,
ripening early and giving a varying yield comparable with the
respective fertility of the soil. The straw of these varieties
makes excellent fodder, being soft, juicy and low in indigestible
cellulose content. (‘“Patni”—Plate XL\VI). The low-lying, rich,
moist or flooded lands produce the long. thick-stemmed varieties,
giving small, scented, smooth, awnless grains, late ripening and
high in yields. (‘ Parmalsal ”—Plate XL.VI). The salt paddies,
on the other hand, are generally long and thick-stemmed, with
huge, coarse, awned or awnless grains, giving a high outturn and
ripening early ; but the taste of the grain is musty and rather
unpleasant. (“Kagga "—Plate XLVII).

Yellow, brown, red, black, etc., types of husk (both glumes
and pales) occur in all, with either white or red seed-coats

PLATE XLVII.




THE WAX-MOTH.

By T. BAINBRIGGE FLETCHER, r.x,, rEs., rz.s,

Officiating Imperial Entomologist,

Tae Wax-Moth (Galleria mellonella) seems to have been
- originally an inhabitant of the Euro-Asiatic continent and of
. "Africa north of the Sahara, but is now spread by human agency
over practically the whole world. If not an original native uf

. " .North America, it was doubtless taken there with some of the

earliest hives of bees imported from Europe. It is said to have
been introduced into Australia from Europe before the year
1878, when it was recorded from Queensland, and was first
noticed in New Zealand about 1904, having probably been
brought in from Australia. In India and Ceylon it is common
everywhere, being particularly abundant in the plains of India
during the rainy season.

Throughout the whole area of its distribution, the Wax-
Moth is looked upon as one of the major enemies of the apialy.
In India, in districts where bees are not domesticated, it attacks
the combs of the wild honey-bees to such an extent that the
bees often desert their nests in disgust and swarm off to found
a new one, while it is very rare to find a deserted comb which
does not bear traces of the ravages of this pest.

The damage is done wholly by the caterpillar, which tunnels
ghrough the bees’ combs, lining its galleries with a profuse web
of silk. This presents a very characteristic appearance in the
later stages of the attack, by which time the comb is often
riddled with galleries and almost hidden under a layer of white
" gilky webbing. The wax itself seems to form the sole food of
the caterpillar, neither the immature bees nor the honey being

eaten by it.
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Lire-HistoRry.

The eggs (Plate XLVIII, fig. 7) are very small, about half-

a millimetre (one-fiftieth of an inch) in length, with a smooth
surface, and are laid by night, being deposited always in the
comb, in a more or less concealed situation. They are usually
laid in small clusters containing as many as forty eggs, but
are sometimes deposited singly. The edges of a brood-comb
seem to be preferred for oviposition by the female moth. In
the Pusa Insectary broken pieces of honey-comb wers supplied
to the moths, and they usually laid their eggs in cells along
the broken margins; in places where the walls of a cell were
pressed down so as to afford a hidden corner, such corners seemed
to be preferred to any other situation for oviposition. The
moths are rather sluggish in the daytime and may sometimes
be seen at rest then on walls, posts, ete.; in the evening they
become active and flit about around the bees’ combs watching
for an. opportunity to lay their eggs. The majority of these
appear to be laid on the first night after the moth’s emergence,
and the short life of the moth itself (as shown in the following
table) appears worthy of remark.
Details of oviposition of Wax-Moth as recorded in Pusa
Insectary.

|
| ’ Eaas,
Date of e
Emergence and Male died, Female died.,
Pairing, Number Laid
laid. _ on night of
e e ‘ A
1 11th May .| 110 | 1th May ... .. 12th May.
2 Th ,, . 97 ‘ 8th ,, .. 10th May ..} 9th ,
3 oh ,, . N o 0th
4 10th , ..' 158 |10th May .. 12th May I th
5 1th ,, 11 1th ,, ’ 12th , ‘;l'Zth "
1
6 | 8th ,, .. 30 $th ,, ... . | 1th .,
j {50 1ith ,, .. i
D § U S I I SER , 13th
1 o~ | o, |
8 | 7th ,, . 7 8th ,, .| 9h May ..~ 9

[

tu
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Details of oviposition of Wax-Moth as recorded in Pusa
Insectary—-concld.

| Eqcs
Eme?::zcoefnnd "__‘____. I i i
rgonce | Number Laid fale died, | Femalo died.
laid, on night of
9 | 9th May .. P e 10th Ma).'.

10 | 1oth |, 76 10th May .. |12th May .. |11th ,
11 | 1tth 1 11th ,, " 12th ,,
12 7th ., 1 8th,, « | 9th May .. | 9th ,
13 9h ,, 36 9th T 10th ,,
14 | 10th ,, 6 woth . o 11th |,
15 | e, Nil - P e 12th
16 ot . o Nef 12k May .. | 11th "
17 | . } 16 1th May .. “ 3th - f12th |

! i

The eggs are white when first laid but turn dull and sullied
before hatching, and are then exactly concolorous with the wax.
| The young caterpillars escape from the egg by biting out a
hole of exit; on emergence they do not eat the empty egg-shell, but
immediately commence to run about very actively in search of a
suitable place to tunnel into the wax of the comb. The cater-
pillars hatching from & cluster of eggs do not all commence to
feed at the same place, but scatter over the comb, each burrowing

in sepamtely, the places of their entry being indicated by a mass
~ of small globular fragments ot wax. From these points they

nnel into the comb in all directions, feeding on the wax and
lining their galleries with a profuse lining of silk in which are
entangled minute blackish pellets of frass. In badly infected
combs, in which there are many larve, the whole surface of the
comb is sometimes covered with a mass of this fine webbing and

4thel‘e seems little doubt but that the caterpillars spin these
strong silken galleries as a protection to secure themselves from

the bees as they advance in their work of destruction. |
The young caterpillar on emergence from the egg is about
1 millimetre (J;th inch) long, of a dirty-whitish waxy colour,
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with a yellowish head smaller than the prothorax which is the
broadest segment of the body; it is slender and grub-like on
account of the prominence of the thoracic (true) legs. As noted
above, it burrows into the comb, particularly in the septum sepa-
rating the two layers of cells, and feeds on the wax, eating neither
the honey nor the immature bees which may be in the cells.
Here it lives and grows until after four or five weeks it becomes
full grown, when it is about 20—25 millimetres (4th to 1 inch)
long, cylindrical, smooth except for a few short hairs, of a dirty
white colour, with a red-brown head and a pale-yellow protho-
racic shield mottled with brown. (Fig. 2). The grown-up
caterpillars are also active, but not nearly so active as the
young ones.

When full.-fed the caterpillar spins a white silken cocoon
either in the comb on which it has been feeding or in some
corner or crack of the hive or its surroundings. The cocoon
(fg. 8)is closed completely at one end, but the other open
end, that towards which the head of the pupa is turned, is left
except for a few loose fibres of silk. In many cases the
caterpillars all spin up close together, so that the cocoons are
fastened together in a solid mass ; this is especially the case when
a orack or corner is the site selected. The pupa (fig. 4)
contained inside the cocoon is from 10 to 15 millimetres
(3 to # inch) long, yellow, and with a minutely toothed ridge
running along the mid-dorsal region. On the anal extremity are
four small cremastral hooks, but these do not appear to be
entangled in the fibre of the cocoon as a general rule, though this
was of course their original function. The empty pupal shell is
left inside the cocoon on the moth’s emergence.

The moth itself (figs. 5, 6) is a rather stoutly-built
insect, measuring 25 to 40 millimetres (1 to 1} inches) across
the outspread forewings which are of a reddish-brown-grey colour,
lighter towards the outer edge; the hindwings are grey-brown.
‘Asg is usually the case amongst moths, the females are, as a rule,
larger than the males and can easily be distinguished by the shape
of the outer edge of the forewing, which is straight, whilst in
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males it is concave. [Compare figs. 5 (male) and 6 (female).]
The moth is not seen about very often in theldaytime b\;t
muy occasionally be observed at rest on walls, etc., when. it: gits
with its wings folded into a triangle. (Fig. 1.)

The whole life-history of an individual moth covers a
period of about six to eight weeks from egg to adult. The
following table shows the life-history of some of the moths
reared in the Pusa Insectary :—

Life-cycles of Wax-Moths in Pusa Insectary. .

Eggs laid on Larva Larva Moth ife-
night of hatched. pupated. emerged, Lilrfed?;:]_e
1. 8th May .. | 156th May ... | 28th June...{ 6th Jul 59
Lo SnMey g o |i7th .. . |25th June | 47
3. 9th , 16th ,, ..; 2nd July...| 10th July ... 624
4, | 10th L H17th .| 16th June.. | 23rd June ... 4*
5 | 10th ,, Ll 0 1 Bth July .| 13th July ... 84+
8. (11th ,, 18th ,, . | 20th June... | 268th June ... 49*
7. [11th 1 18h  ,, ...} 5th July . [ 13th July .. 63+
8. | o6th March ...| 5th April..| 3rd May . | 11th May .. 43

* Shortest and + longest cycles of same broods.

REMEDIES.

Practically nothing can be done to exterminate the moth in
India owing to the colonies of wild bees, some kinds of which
occur almost everywhere and provide the moth with suitable
food. In the case also of bees kept in & more or less domesti-
cated condition In walls of houses, earthenware vessels and
ordinary box-hives, little can be done without practically destroy-
ing the whole comb, as it is not possible to examine the nest
pfoperly and check the damage before it has assumed unduly
large proportions. In these cases it is, of course, impossible to
fumigate the combs to kill the caterpillars without destroying the
bees as well. '

The universal prevalence of this destructive moth is one of
the strongest arguments for the use of modern forms of bechijves
ip India. The use of a bar-frame hive, in which every comb can
be taken out and examined carefully, should be an absolute
guarantee against any extensive damage by this pest. The

- golden rule of Bee-keeping, “keep every coiony strong,” if
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carried out, will do much to mitigate the pest, for the bees them-
selves will generally keep the moths from the combs if their
numbers are sufficient to cover all the frames; Italian bees in
particular keep guard against the Wax-Moth, though the native
Indian bees are apparently less vigilant. No cracks or chinks of
any sort should be allowed in the hive ; all such should be filled
up with putty or clay. Never leave old combs or pieces of wax
lying about, as such are sure to be attacked by the Wax-Moth ;
they should be put away in tight boxes with a little naphthaline,
which can easily be evaporated off again when they are wanted
for use.

ExrranaTiON oF PrLatE.

Wax-Moth (Galleria mellonella, Linn.)

Piece of comb, showing Eggs, Caterpillar and Moth in vesting
position, Natural size.

Caterpillar (full-grown).

Cocoon,

Pupa.

Male moth,

Female moth.

» 7. Cluster of Eggs (greatly magnified).
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(The natural sizes of figures 2—6 are indicated by the hair-
lines shown alongside each.)
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MANGO CULTIVATION.

By D. L, NARAYAN RAQO,

Proprictor, Nursery Gardens, Hyderabad (Deccan).

' Tue mango is pre-eminently the fruit of India and rich and
poor anxiously wait for the advent of the mango season. 1In
gardens it is given the foremost place and its absence in any
garden is a matter for regret. There are no records available as
to the actual area under mango cultivation in India. This is
probably due to the difficulty of securing even approximately
correct information regarding the innumerable varieties scattered
all over the land. The total area is undoubtedly large.

The cultivation of mangoes is not equally remunerative
everywhere. In Northern India where the tree is common,
good mango fruit sells at 20 seers or more per rupee, and in
Hyderabad good local fruit is never sold at more than 8 seers
for the rupee—the average being only 4 seers. Though Hydera-
bad possesses extensive gardens in and around it, yet the local
supply which is available in May and June is always insufficient
to meet the demand. Out of season and early in season Hydera-
bad gets its supply of this fruit from other parts.

The consignments of mangoes from the East Coast, Poona,
Bangalore, Chittoor, Salem and other places compete fairly with
the local supply even after paying railvay freights for long
distances.

Many people in the Deccan and other places complain that
mango gardens are run at a loss. Others are planting large
areas with it as a safe investment in the belief that they must
pay- Some of the large mango gardens were planted by rich men
when the economic conditions of the country were different from
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what they are now, with the special object of getting as many
good varieties of fruit as possible for personal requirements, while
profit was only a secondary object. Other gardens planted partly
for personal needs and partly with commercial motives are only
imitations. of the above with regard to principles of gardening.
In them very little care is taken with respec.t to selection either
of soils or of varieties of mango.

The idea that mangoes grow equally well in shallow and in
deep fertile soils is not based on a careful observation of facts.
All successful mango gardens are situated in soils which have at
least a depth of 5 feet with good drainage and moisture under-
ground. Hence the fact remains that the best yielders and
longest lived and healthiest trees are found in deep fertile reten-
tive soils. In places like the districts of North Arcot, Salem,
Bangalore, Bunganpally and the vicinity of Waltair, ete., where
the successful cultivation of mangoes has become traditional, the
garden owners possess much practical knowledge on the subject.
In these districts, varieties eminently fitted for commercial pur-
poses were selected long ago and grown extensively with the
result that these districts have been able to supply mangoes
every year to distant markets up to the end of August or even
later. (1) Dilpasand, (2) Thoothapari, (3) Neelam, (4) Kala-
pahad, (5) Nawab Pasand (Roomani) at Avcot, (6) Benishan, and
(7) Shakerpara at Bunganpally in the Kurnool district are the
chief commercial varieties. These varieties have spread to almost
all places in Southern India and the Deccan and are easily recog-
nised by gardeners.

The illustration given under the name of Thoothapari at the
end of Professor Woodrow’s book ¢ The Mango ” belongs to the
real Dilpasand and not to Thoothapari.

SUre: BEarinG.

The mango tree, even when grown in a suitable soil and
climate, is a very uncertain bearer and it is very difficult to
forecast whether the crop will be good or bad. The hundreds
of varieties advertised by nurserymen might be mangoes of
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~very good quality, but a majority of them and a very large
ajority of geedling mango trees in the country are very un-
reliable with regard to fruit-bearing. Some of them do not
oven blossom once in two or three years, but the commercial
varieties mentioned can be relied upon to give at least partial
crops every year. If half the number of existing trees were to
bear fruit every year, the local markets would be glutted and
people would be compelled to find new methods of exporting
surplus fruit to foreign countries. '

The habit of mangoes in producing fruit varies with soil and
olimate. The Peterpasand of Madras is the same as the Pairi
of Bombay or the Goabunder of Hyderabad or the Badami
of Chittoor. Being a very rapid grower, this tree is exten-
gively cultivated in all those places and its fruit comes very
early to the market, but it is a shy bearer here.

The well-known Alphonso of Bombay, known in Madras
as Kaderpasand, and its type the Russapuri of Bangalore is also
a very shy bearer. The famous local Mulgoba also is a very shy
bearer, but it is said to bear better at Chittoor and Bangalore.
The commercial varieties mentioned above, in addition to other
virtues seem to bear well in poor soils also.

Some of the best keeping varieties of mango of these parts
geem to have originated in Arcot and Salem districts. Some of
them keep for two months after removal from the trees. The
Benishan is a speciality to Bunganpally and is probably the best
mango in the Deccan.

LATe-Bearive.

The majority of mango trees mature their fruit in Hyderabad
in May-June. Markets then get glutted and prices suddenly fall.
In many places the mango season lasts less than three months.
"~ By careful attention to late-bearing and long-keeping varieties

‘the season can be extended from three to five months as is the
~ case in Arcot and Salem districts. The fertile tract of
. country near Waltair in the Vizagapatam district is rapidly
" pecoming & large centre of mango cultivation. The garden
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owners there understand their business well. Some of their
select varieties are Rajmanu, Nalla Kayala Yandrus, Koram
Gova, Swantam and Suverna Rekha, etc. Some of these are
probably local names given to foreign plants. Similarly, by
searching 1n other parts of India, suitable commercial varieties
can be found. The time of appearance of mango blossom
and fruit varies counsiderably in different parts of India. This
has to be definitely ascertained and kept in mind by fruit
growers for their own advantage. Herein Hyderabad the mango
trees commence to blossom by the 15th December. The majority
of trees are in full blossom by the 15th of February.

The greatest enemies to mango blossom appear to be the
innumerable small insects known as Aphides which cause what is
popularly known as ‘“Mango Honey.” People think that this
is caused by heavy dew. These Aphides weaken the tree at the
time of blossom by sucking its sap and excrete a sort of thick
viseid substance which coats the flowers and other parts of the
tree like varnish making not only further fertilisation impossible
but scorching much of the previously fertilised fruit. A heavy
rain is supposed to cleanse the trees and in the absence of it
syringing with purve water or soap suds and one per cent. of
kerosene oil seems to destroy them. Spraying the trees once or
twice with a weak solution of Bordeaux Mixture or Iron Sulphate
previous to appearance of the blossom will be found to prove a
good precaution against Aphides or other pests which infest
these trees. :

In America, spraying has become an essential part of garden-
ing, but here it is unknown to cultivators. Its usefulness, im-
portance and advantages can well be illustrated in the case of
the mango tree.

Climate.—People in all parts of India are more or less
partial in praising the excellence of mango fruit produced in
their own locality. There is some truth in the belief among some
of the best connoisseurs of mangoes in Hyderabad that even select
varieties of grafted mango plants imported from distant places and
cultivated here produce better flavoured fruit than the original.
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An examination of fruits collected and brought from different
parts of India and placed side by side reveals the fact that the
fruit of one place differs from that of others in colour, general
appearance, smell and other qualities. It is quite possible that
the dry Deccan climate with a small average rainfall, although
unfavourable to great productiveness of fruit, yet cleanses it of
its resinous matters and consequently improves the flavour.

Irrigation.—Much useful information might be collected on
the subject of irrigating mango gardens in different soils. The
fruit produced from areas which are frequently inundated for
irrigation with tank or river water or which have a high under-
ground water-level rising almost to the roots is always inferior
to that produced in gardens situated on well-drained slopes and
carefully irrigated. During the vigorous period of the growth
of mango plants, say up to at least their eighth or tenth year,
the trees should be abundantly irrigated so’ that they may not
receive a serious check to their growth. Of course, there are
exceptional soils with & high underground water-level on which
mango plants do not require any irrigation after the fourth or
fifth year from planting. '

When fruit is our aim, particularly from well-grown trees,
the whole ground under the trees should be well dug with a pick-
axe and exposed in October-November after the rains are over.
This operation induces the trees to blossom. The ground should
remain in this state for about forty days from the time of flower-
ing. It is very often found that if the ground under trees is
copiously irrigated just when fruits are setting or when they are
only about the size of marbles, the whole crop suddenly withers
and drops down onaccount of the sudden rush of sap to them.

Manuring.—Manuring of mango trees with well-rotted litter
in July or August once in two or three years increases the yield
of fruit, but it is said that high manuring interferes to some extent
with the quality. Leaf mould is always the safest manure for
mango trees.

Applications of strong manures to unirrigated trees after the
rains sometimes even kill them in shallow Morrum soil.



THE NARKANDA PATENT POTATO MEAL
FACTORY. '

Br Corover, R. H. F. RENNICK,

It may interest some of the readers of the Journal to know
how the “Patent Potato Meal Industry” recently (that is about
two years ago) started at Narkanda in the Simla Hill District
originated. About seven years ago, when Sir Edwin Collen was
Military Member of Council, the question arose of providing
for the British Troops for mobilisation a suitable vegetable
ration which could be procured in India in time of war when
communication with Europe would be interrupted. The ¢ Mobil-

isation Scheme ” provided the British Troops with a reserve of

“ Sliced desiccated potatoes” imported from England, which was
turned over every two years to accustom the British soldier to
its use and taste. Somehow he did not fancy them. They
were hard to negotiate, much harder to digest; hours of anxious
boiling and grumbling did not give him a decent meal. He
loathed their issue and threw them away on service as in Tibet
and elsewhere. A.part from their insipid taste, their keeping
qualities were uncertain. The tins used to get mildewed and
fall of weevil, and large stocks had to be repeatedly condemned
and replaced from England. The recalcitrant behaviour of the
tuber was a source of great anxiety to Sir Edwin Collen and set
him to seek a substitute which would commend itself more to the
appreciative palate of the men. He then wrote and asked me,
as I had already supplied several thousand pounds of apple rings
for troops on service, if I could help him to solve this knotty
problem. After prolonged and careful experiments with the
most desirable and well-known Indian vegetables, | submitted to
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him in 1905 samples which were distributed for report to the
Quarter-Master-General of the Army and Principal Medical
Officer of British Troops in India. The Indian vegetables were
not appreciated ; but the “ potato meal ” was favourably reported
upen and noted for further experiments. On this, in November
1906, 600lbs. of the potato meal were offered to the Quarter-
Master-General free on rail at Kalka for further experimental
purposes. These fresh trials being likewise satisfactory, an order
for a supply of 28,000lbs. was placed with me in September
1907. On this I at once patented the meal in England and shift-
ed my field of operations from the Kulu Valley to the Kumarsen
district which is nearly the centre of the potato-growing country
in the Simla Hills, the export trade of which -in potatoes alone
averages yearly 120,000 maunds and where are large reserves of
forests with suitable trees for fuel. I acquired a suitable site
about a couple of hundred yards to the north of the Narkanda

. bungalow, well known to visitors of Simla, installed 3 cauldrons

and furnaces for boiling and drying purposes, with a hand-driven
kibbling machine. The furnaces not being patented have been
made at five different places in India to keep their construec-
tion secret. Kach is capable of drying 800lbs. to 1,000lbs. of

otatoes daily  The kibbling was done by a hand-driven machine.,
and the grinding by the numerous water mills around Narkanda.
The tins and the cases for them were locally made but not very
catisfactorily as the hill men cannot saw planks to uniform thick-
ness. Thus, this order was met all on a venturesome speculation.

- When the Quarter-Master-General last year placed an order for

over 106,000lbs. of meal, which means putting 5 to 6 hundred
thousand pounds of potatoes through the patent process, I did
not hesitate ; anxious as I was to promote the well-being of the
army, I at once extended my requirements to put this order
through, and to make the speculative factory a permanent one,

_ gelf-supporting in every respect. 1 imported a 5-horse power

Campbell Oil Engine to drive the new kibbling and grinding
inachines which are capable of turning out 80 maunds or some
6,400lbs. of meal a day. The peeling and the slicing are
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entirely done by numerous hand machines. On an average 80
hands are employed daily to keep furnaces going. Ten skilled
stokers, who have been properly trained to do the work, are em-
ployed, for everything depends on the successful roasting of the
sliced potatoes to turn out a satisfactory meal. The tuber can
only be satisfactorily mealed when it is in prime condition; no
sooner does it begin to ‘““sag” or get soft or to germinate than
it is utterly useless for mealing purposes.

The chemical analysis of this meal by Messrs. Treacher & Co.
of Bombay, and the Chemist of the Chamber of Commerce in
Paris is as follows :—

Per cent.
Salts eo er ves 6
Fat ver o 04
Carbo Hydrates . 841
Proteids e N )
Water : slight moisture,

The analysis of the salts made separately shows that the meal
contains 2% per cent. of potash salts together with traces of iron
and ammonia salts which are a valuable asset in its favour as an
“anti-scorbutic.” This verdict or opinion of the analysts is con-
tested by the Military Surgeons who maintain that * desiccation”
destroys this property. However this may be, Mr. Calvert and
his party on his mission to Tibet four years ago and Mr. David
Fraser on his Central Asian journey and their followers who
lived entirely on Rennick’s patent potato meal, were free from
scurvy. I have presented Captain Scott of the Antartic Polar
Expedition with 500 free rations to be reported upon as to their
anti-scorbutic properties. Unlike the prohibition in force at most
factories on the Continent of Europe, in France, Germany and
Hungary where it is almost impossible to obtain admission either
to a flour mill or gun factory, visitors to Narkanda are welcomed

by the owner of the factory who takes great pleasure in showing

them over his installation. The venture promises to be a success,
for the factory is installed in an ““ideal locality ” for the develop-
ment of the industry. Numerous private orders are received

e
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daily which are met with diffidence for fear of falling short of the
quantity booked by the Quarter-Master-General.

One firm was anxious to place orders of 10 tons at a time
which have been gratefully declined until “Tommy Atkins” has
been provided for. .



NOTES.

CarrLe Insvrance.—Cattle form a large and valuable portion
of a farmer’s stock-in-trade. With a view, therefore, to compen-
sate themselves for the loss they sustain from the death of their
cattle through contagious diseases, accidents and the like, far-
mers in many European countries have formed themselves into
mutual cattle insurance societies. As the risk of mortality of
cattle largely depends upon the owner himself, an organisation
formed of the cattle-owners of the neighbourhood or of the same
district has been found to exercise an effective control over its
members as regards the manner in which the auimals are kept,
and at the same time to be economically administered, with the
result that the premiums to be paid come to a very small sum.
The one principle which has been found essential to success is
that no compensation should ever be paid for animals dying from
ill-treatment on the part of the owner. This makes the owner
careful in tending his animals. In some societies a premium is
charged on each head of cattle insured, in others it is not fixed but
is the result of the apportionment among the members of the
total amount of compensation to be paid by the society. But the
latter method has this disadvantage that the insured does not
‘know beforehand the cost of his insurance which may vary-
considerably from year to year. Full compensation is not
generally paid, but only three-fourths of the value, to stimulate
the diligence of the owner in the protection and good treatinent
of his animals. In Germany every important illness of the
insured animal must be reported to the insurer who in some
cases provides gratuitous veterinary assistance. Societies have
found it more convenient to insure groups of animals, as
individualisation for payment of compensation is difficult and
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easily admits of fraud. The compensation is usually equal to

the mnean value of the animals.
In India owing to the increasing prices of draught and

‘milch cattle, the want of a means of insuring the farmers against

the losses of their cattle is becoming every day more apparfant_
The Village Co-operative Credit Societies whl:ch are being raffldly
multiplied, and are bringing home to .cultlvators the manifold
advantages of co-operation, are very like the small mutual
insurz;,nce societies obtaining in Europe. They (fould add v?ry
much to their usefulness if they took up this important line

of worlk.—(Xp1Tok.)

* ®
*

Deep-ProvgHing.—The  difficulty of ploughing de'ep by 7
means of direct traction is well known. It has been estimated
that in some soils in Europe it requires 14 horses to plough.l
ft. 7 in. deep with direct traction, and that beyo.nd this
number of horses practically no advantage can be gained by
adding further horses to the team, on account of 'th.e loss of

ower which must of necessity result when the team is increased,
This difficulty is severely felt in some'a tracts of the Bombay
Presidency where the cultivators habitually plough about 10
inches deep with the heavy wooden plough, and use up to 5 and
in ir of oxen to doso. The same difficulty is found in many
Glszes by sugar-cane cultivators who wish to plough 1 ft. deep.
rfi‘he introduction of various patterns of turn-wrest plough has
done much to solve the difficulty ; but it has been found that there
some stift black soils which are very difficult to plough in the
ari veather,and that foreradicatinghariali grass(cynodon dactylon)
?:ﬂ; deep biack soils it is necessary to go deeper than a foot. The
l'fﬁcult is greatly increased by the size of the clods of earth
dlh;ch :;e tu?'ned up by the plough; and which are so large and
“t','ﬁ' that it is almost impossible for the cattle to walk over them.
st order to tackle this problem the question of steam ploughing
;:d been considered, but the difficulty of finding the funds
(RS 40,000) for the trial was to? great. It was, therefore, decided
?50 try a large balance plough with two gearings, and the plough

£
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and gearings, as shown in the pictures, were ordered from A.
Bajac, Liancourt (Oise), France. The cost was as follows :—-

Rs.

Two gearings with all accessories ... 1,875
Two small jack screws car 62
One (breaking up) balance plough (weight 636 kilos ) w596
Painting, packing, etc. . .. 238
Freight to Bombay .. 329
ToraL Rs. .. 3,100

The plough has been in use for two months in the black soil
area in the south of the Bombay Presidency. It has two
cables, each 230 yds. in length joining it to the gearings; so
the gearings can be fixed up about 220 yds. apart, and the
plough works slowly from one to the other opening a furrow
16 in. deep and 16 in. broad. It does very good work, and
affords an excellent means of dealing with black soil infested
with deep-rooted grasses. It offers an easy load with one pair
of good bullocks on each gearing. The only thing against it is
that it works very slowly. It ploughs 11 gunthas in 9 hours.
This, of course, means a short day for the cattle since each pair
will only be working for 4} hours; and the working day might
easily be extended so that one-third of an acre could be ploughed
in the day. The possibility of working a two gang plough in this
way will also be considered. Meantime the plough has met with
the warm approval of large cultivators in the Dharwar District,
and many are desirous to hire the tackle at the rate of Rs. 3
a day and to work it with their own cattle and labourers. It is
at present being hired out at Rs. 100 a month with a man to
look after it.

Taking these rates, and the 9-hour day as a working basis,
the net advantage to be gained by using this plough works out
as follows. It will plough 11 acres in 40 days.

Hire of plough for 40 days at Rs. 3 a day ... Rs. 120
Wages of one man and two boys for 40 days at Re. 1 a day y 40
Hire of 4 bullocks for 40 days at Rs. 2 a day ey 80

ToTAL ... Rs. 240

. Cost per acre ... Rs. 22 (about)

PLATE LI

SHOWING BALANCE PLOUGH AND GEARING WITH BULLOCKS ATTACHED.
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~ The rates given above have purposely been pitched high,
and the figure per acre is an outside one. If the plough'is work-
_ed for six months in the year and Rs. 3 a day charged, it will bring
in Rs. 540 a year, or about 17} per cent. on outlay, which will
allow amply for interest, depreciation and repairs.
As against Rs. 22 per acre for cleaning land by the plough
the cost for hand digging is Rs. 40 per acre; and hand digging
does not go so deep as the plough.—(G. F. KearivgE.)

*
* #*

RECLAMATION OF LAND BY DEPOSITION OF SiLt.-~We have been
favoured with a copy of a recent inspection note by Mr. G. W.
Disney, Sanitary Engineer to the Government of Eastern Bengal
and Assam, on silting work at Berhampur (Bengal) and Multra-
pur (Maldah District) which, in view of the importance of the
subject, we reproduce n toto.

~ «T inspected the silting operations at the Bistupur Bhil
close to Berhampore on the 9th March accompanied by
Mr. C. W. Sibold, Executive Engineer, Nadia Rivers Division,
who is in immediate charge of the work, and those in the
Multrapur Estate carried out by Mr. G. Henuessy, on the 11th
both of whom were good enough to give me all available assis-
tance and information.

«o. The Bistupur Bhil is of horse-shoe shape (see plan
q,ttached), lying to the North- East of the station of Berhampur.
The inception of the scheme was due to a recommendation of
the Bengal Drainage Committee that this bhil, to which is
assigned an area of two square miles, should be drained. On
surveys being made the estimated cost worked out to a prohibi-
tive amount. Attention was then directed to natural accretion
by silt deposit, and local conditions in the shape of existing
gluices and escapes being available, merely requiring adaptation
‘and remodelling, the necessary expenditure was comparatively
emall (some Rs. 12,000), and was sanctioned. ]

v «3, The system adopted is that of the current flowing in
one direction, the deposition of silt being due to the diminution
“of the velocity of the current as the water spreads out in the
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bhil. This effect is aided by the growth of aquatic plants—
which farther assist in checking the velocity. The mean velocity
in the Bhagirathi river, as given by Mr. Buckley, is 2°8 feet per
second, and the quantity of dry silt by weight in the water at
this velocity as ;55 (damp silt contains 57 per cent. of dry silt
and 43 per cent. of water and 1 cubic foot of dry silt weighs
78 Ibs.). As a volume of only some 200 cubic feet per second

_is admitted by the sluices, there has not to be much spread out

in area to reduce the velocity to a silt-depositing one. The flood

period has been approximately noted at 90 days during which

time silting action will go on. The bhil is fed through two

sluices, the Khagra, or upper oune, with its floor at a low level,

and the Berhampore one at a higher level. .This enables the

flood water to be admitted when the afflux at the Khagra sluice

would render it dangerous to keep the shutters open. The

discharge culvert at the southern outlet is capable of discharg-
ing 200 cubic feet per second. In July 1910, the maximum

quantity of water entering the bhil with both sluices open was

241:25 cusecs, and the discharge 13769 cusees. The quantity of
silt it is caleulated -will be required to till up the bhil is 125 lakhs,

and the rate of deposit 8 lakhs per year. The time this will

take is therefore 16 years. In 1909 the silt deposit as calculated

from cross sections of the bhil was 8, and in 1910, 8 lakhs; in

the former season the works were not fully completed. The
silting up has therefore cost on the capital expenditure, omitting
maintenance charges which so far have been small, at the rate of
Rs. 109, say Rs. 11, per thousand cubic feet, and for the required .
amount of 125 lakhs on the same calculation the cost will be about
Re. 1 per thousand cubic feet. Even it this figure be trebled, the
result would be gOOd-

“4.  Mr. Hennessy’s work at Multrapur has been based on
the flood and ebb system, as compared with that of ¢ the straight
flow through’ one adopted at Berhampore. This may be called
the open, mouth system. He informs me he has been working
this for the last 15 years, and has reclaimed many hundred
bighas of bhil land which formerly was valueless, but now
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commands a high rental. The class of land he showed me and
the crops growing on it could not be surpassed. His system
merely consists of an open channel leading to the Ganges from
an enclosed bhil.  As the flood rises, the silt-laden water flows in
and comes to rest when the silt is deposited, and as the water
level falls, the decanted water drains off, the ebb and flow are as
a rule sufficient to keep this-channel open, and the fall in the
Ganges i3 not so rapid as to cause disturbance to the newly
deposited silt. This is the system in use on the brickfields on
the banks of the Hooghly River, where the pits from which earth
has been excavated are annually made good with river silt and
nothing more simple and effective can be imagined. Some years
ago I designed a decanting sluice so as to prevent the tidal fall
disturbing the silt-settling action, but in the Ganges the fluctua-
tions of level are so gradual that this is not necessary, and all
that is required is that a still back water be formed.

5. My personal experience of the open mouth silt-catching
pit is worth recording. Some years ago, I had an abutment of
a long iron viaduct outflanked on the down stream side, and
commenced enclosing this within a ring bund working in seg-
ments. The first year the silt had accumulated to low flood
level ; the open mouth was then reduced year by year until
average ground level was attained, when it was closed, and the
embankment made secure. On the other hand, in a somewhat
similar case, through not grasping the local conditious, I failed
signally in my attempts, but fortunately with no bad results.
This is merely recounted to show that each river has its own
special character, and that its moods must be studied before
anything approaching satisfactory results by utilising 1t can be
expected. Itis with the object of gaining preliminary information
that it was urged in my note of the 1st October 1910 that silt
observations be extensively made ; as the proportion of siltin the
water varies from z}g in the Megna, ,}; in the Sone,  {;51n the
Bhagirathi, to 5 Jy; in the Kusiara Rivers. Bonificazone, or the
improvement of land by drainage and silt deposit, is a subject
which has come to stay in India. In Italy ‘it is considered a
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grave error not to profit by fertile silt whenever it is available,’
and it is inconceivable that this view will not in time be generally
held in this country also.”

Fisu CULTURE AS A MEANS OF CONTROLLING MALARiA IN Rick
FieLps. (Bekimpfung der Malaria durch Karpfen). Oesterrei-
chische Fischerer-Zetung, S. 86, Wien, Mirz 1, 1911,

There are about 200,000 hectares of rice fields in the valley
of the Po, which are covered in summer with water to a depth
of from 20 to 30 em. The rice zone is very frequently infested
with malaria.

The breeding of carp has been tried in the rice fields, and
for some years past excellent results have been obtained. The
young fish, barely 10 min. in length, are put into the fields from
the end of June. By the month of September, they are already
large, and are found in sufficient quantity to yield a quintal of
fish per hectare.*

Four or five francs will buy enough fry to stock a hectare,
and there is no further expenditure. Rice-field carps are well
nourished and have a fine flavour. The rice also seems to derive
benefit from the presence of the carp, for the fields where these
fish are raised have given an additional 5 to 6 quintals of rice per
hectare. :

The fish clear the plants of vegetable and animal enemies
and devour the larvee of the Anopheles thus contributing to
render the malarial zone healthy. (Bulletin No. 3, March 1911,
of the Bureaw of Agricultural Intelligence and of Plant Diseases,
International Institute of Agriculture, Rome.)

From another abstract in the same Bulletin, it appears that
the excellent results probably referred to, were obtained under
the direction of the Hydrobiological Station of the Municipality
of Milan, where no doubt adequate expert supervision was avail-
able. Elsewhere the practice was tried and abandoned. The

* Quintal per hectare = ) seers per acre,
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fate of this new industry will be watched with interest in India,

#*
* *

/" Grarrixa Mavcors.—The following suggestions for experi-
ments in the grafting of mangoes are taken from a lecture read
by W. Burns, B.sc., Economic Botanist, Bombay, to the members
of the Deccan Agricultural Association. ,

“The usual method practised in the Deccan is to put seeds
of any kind of mango into small pots. These seeds develop
into seedlings, and, when two or three years old, are taken out
beside large trees of good quality and have scions from these
trees grafted on them by the tongue-graft by approach method,
or by simple enarching. In the latter form two cut surfaces are
placed together. In the formera tongue is cut in both stock and
scion and the union is more secure. I have not seen any other
method of grafting practised by ordinary growers. In the
Bassein and Ganeshkhind Botanical Gardens we occasionally cut
off a branch from a tree of good variety and graft it in the nursery
on the seedling by means of the whip graft. Both these methods
have one serious disadvantage. The seedling as it develops finds
no room for its roots in the small pot, and its growth of stem is
likewise stunted. Now it is impossible to graft satisfactorily on a
thin stock, aud moreover, when a root system that has been
cramped in a pot is placed in the field, it is difficalt for
these stunted and tangled voots to take a grip of their new
situation and the whole plant may languish. The obvious
remedy for this is to plant the mango stones for stocks right into
the pits, and graft on the seedlings from them, in the field, by
means of the whip graft. By planting the seeds at once in the
pits, we get a strong healthy root system in a natural relation
with its surroundings, and a correspondingly strong and healthy
stem on which we can easily graft. There are, however, certain
objections which may be raised against this method :—(1) that on
the whole the whip graft is not so successful as the approach
method ; (2) that the graft is exposed to sun, wind and animals
and is thus not likely to take. Are these objections valid ?
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The whip graft is, I believe, in the hands of an expert, as
satisfactory as the tongue-graft by approach. The exposure of
the grafted plant can be avoided by properly constructed shades
and shelters. T recommend, for experiment, the planting of
mango stones in the field where the plantation is finally to be,
and the grafting on the seedling stocks there raised, of good
scions, by means of the whip graft. The whip graft is made
by a long slanting cut, in scion and stock, of equal thickness ;
and the putting of these together, as alash is tied to a whip
handle. A modification of this method, which may be also
tried experimentally, is to male the tongue-graft by approach
in the usual way, and then take the grafted plant to the field
and use its branches as scions, to graft by tongue, by approach,
on the mango stocks there raised. Both the methods I have
just described ave, I think, well worthy of a trial, and have the
great advantage of giving a vigorous and natural root system to
the plant. Dr. Mann, again, tells me that a similar point in tea
culture has been decided in favour of the nursery r.aising of

seedlings.
* * * * * *

OxE cannot leave the subject of grafting without some re-
ference to the systems of crown and side grafting. If the top of
a tree, or of & thick branch, has become useless, either through
attacks of “ Bandgul,” insects or any other cause, there is still no
necessity to lose the tree or the branch. Cut off the diseased top
of the tree, and, between the bark and the wood, insert one or
more scions, of good variety, and carefully tie and cover. Where
these crown grafts take, their growth is astonishing. They are
supplied by an enormous root system and, consequently, go on
making one growth continuously after another, so that, in a very
short time, the amputated top is replaced. Side grafting is a

" gimilar methoed applied to the side of a tree. A method of graft-

ing termed strap grafting, recently described in an Australian
journal, is one which I have not tried. Budding the mango has
been recommended in various journals from time to time. Ex-
periments with budding in Ganeshkhind and Bassein gardens
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have, however, proved uunsuccessful ; and I see no reason for
abandoning the easy and well-tried methods of grafting for the

difficult and doubtful process of budding.”

* %
»*

A Nore ov rtHE UsEs oF CrristaNtHUs COLLINUS IN THE
Nagrur Division or tHE Cexrteal  Provinces :—Cleistanthus
collinus Benth.—Syn. Lebidieropsis orbicularis, Vern. Garari is
a small deciduous tree most commonly growing as coppice. The
information mentioned by Dr. Watt in the Dictionary of Economic
Products is the statement made by Roxburgh that the bark or
outer crust of the capsule is reported to be exceedingly poisonous,
and it is stated by the Rev. Dr. Campbell that the fruit and bark
are employed in Chota Nagpur to poison fish. The following
additional notes on the poisonous properties of the tree are of
interest. An enquiry arose out of the fact that a few leaves with
some bark from the root of a tree were sent in for identification ; the
only information supplied was that they were taken from a tree
very common in Chanda which was noted for its hard wood. The
reason for the enquiry was that a woman had confessed to killing
her husband by giving him a decoction of the bark of the root.
The specimen was identified as Cleistanthus collinus and the
following additional information came to light in the enquiry. A
party of Gonds from Balaghat district who had come to the
bazar were shown the specimen and recognising it said that the
leaves were poisonous and the root much more so. They used

the leaves for poisoning fish in streams. The stream was dammed

up and a number of basketfuls of leaves were thrown on the
water. After two or three days when the leaves had rotted the
fish were killed. Mr. Low, Director of Agriculture, was able to
supplement this information. 1n Balaghat district there was a
case of poisoning in which a woman was accused of killing her
husband by giving him a decoction of the root. The case could
not be proved as no poison could be isolated. The evidence,
however, clearly pointed to the cause of death being the bark or
root of the Garari. Another interesting use is made of this
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plant in the same district. When the rice crop is attacked by
stem borer, it is the custom to throw the leaves on to the
water in the rice land in order to prevent the spread of the
insect. :

With regard to. the chemical nature of the poison Greshoff
mentions that there is Hydrocyanic acid present (Kew Bulletin,
1910, 10, 403), while Dekker has separated from the bark tannin,
saponin and a crystalline phytosterin (Pharm. Weekblad, 46,
16, 20).—(R. J. D. Grauam.)
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Ravie (Ruea), Cuina Grass. Tur New Textice FiBre BY

H. A. Carter.

Tur volume before us, composed of sixteen chapters and
covering 140 pages, contains a great deal of information regard-
ing rhea, ramie or China grass, which cannot fail to be of use to
anyone desiring, in a compact form, a fairly comprehensive
survey of the whole subject.

The early part of the work deals with the botanical and
agricultural sides of the question, following which the technical
problems involved in the processes of decorticating, degumming,
spinning and weaving receive attention. The last seven chapters
include :—

(@) Statistical and general commercial information regarding
the progress of the rhea manufacturing industry in Great Britain,
the continent of Europe, America, South Africa and China.

(b) A specially interesting account of the numerous uses
to which ramie is capable of being put.

The order Urticacex, the nettle family, to which the genus
Boehmeria (containing rhea) belongs, includes many valuable
fibre-producing plants. Owing, however, to the difficulties
attending their cultivation and extraction, none of them, except-
ing ramie, is being commercially exploited. There are two
species of true rhea, viz. :—

(A) Boehmeria tenacissima.
(B) ' ned.

The former is a truly tropical plant, while the latter, which
is distinguished by the white undersurface of its leaves, is
eapable of cultivation in semi-tropical, and even in temperate,
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climates. Boelimeria nivea is the source of the rhea fibre
duced in China and known as “ China Grass.” o
It is also the plant with which the numerous attempts t
introduce rhea cultivation, on a large scale, into India ha,vepb .
made. Both the varieties of Boehmeria are botanicall dist'eelila
from the “ Ban” or wild rhea, which is Villebrunea z'n?;e ozjolll:ccz
and which is found in the jungles of Assam, the Teragz and iI;
similar tracts in other parts of India. All three plants share
the property of containing excellent fibre. |
'l‘.he fibre of rhea, like those of jute (Corchorus capsulars)
San Hemp (Crotalaria juncea), mestapat ov Bimlipatam jute
(Hibiscus cannabinus), is found in the bark of the plant. : of
the. latter commonly occurring fibres, San Hemp is the only one
which approaches rhea in regard to quality ; its cellulose content
which indicates durability, being approximately the same as th‘l:;
of rhea fibre. Inall other respects rhea is incontestably superio(r
Its ultimate filaments are probably four times as long as those o%»
any other fibre. Its strength is three times that 0? hemp, four
times that of flax and eight times that of cotton. Neverth,eless
its fibre can be separated to such a degree as to enable it to b;
spun and woven into materials almost as fine as those made from
silk. It is less flexible than cotton; but this apparent defect
might, quite possibly, be removed by a modification of the treat
ment the fibre undergoes in the course of preparation. It i .
white as bleached cotton and its lustre is superior to t};at of Zsz
linen.

With all these superlative qualities, rhea may well be called
the king of vegetable fibres, and it is little wonder that ex.* ’at ¥
efforts have been, and are still being, made, both by a.o«rif();u]ils 'ent
and by manufacturers, to overcome the difficulties :rhich “:Sts
in the way of its being used on as cale more commensurat ; “.nd
its value than is the case at present. These difficulties aree .
than ordinarily complex. The plant is far more sensitiv r:}i)re

\those at present commonly grown for fibre, It demane(}l 5}‘1" ‘
whest lands, with copious manure, and while > e

' e it requi
—vy and evenly distributed rainfall requires g

» 1t is killed at once by
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anything approaching water-logging of the soil. Further, the
crop occupies the land for several years, during which no other
crop can be produced and, as rhea takes two years, after plant-
ing, to mature, the land is virtually unproductive during this
period.

When the crop has been produced, it is found that the
fibre cannot be extracted by the comparatively cheap method
of retting, such as is employed in the case of jute and other
similar fibres. It is necessary, therefore, for this purpose, to
resort, either to extremely tedious manual methods, or, to expen-
sive machinery. The manual methods are so slow as to be
impossible of application, excepting when the cultivation is on
a very small scale, unless efficient labour is plentiful and
extremely cheap. On the other hand, the decorticating machines
at present on the market, though expensive, are by no means
perfect, as they tend to break up, and therefore to lose, a con-
siderable proportion of the fibre during the extraction process.
They are particularly wasteful with short stems which, in
some cases, cannot be cleaned at all. Under such conditions,
it is obviously only the long stems which can be counted on as
fibre producers and the difficulty of the agricultural problem is
therefore intensified. In 1869 and again in 1877, the Government
of India offered prizes of £5,000 (Rs. 75,000) and £2,000
(Rs. 30,000) respectively for machines or processes by means of
which rhea could be economically and efficiently extracted ; but
the prizes were, in view of the absence of competitors of sufficient
merit, ultimately withdrawn.

Even after its extraction, a subsequent chemical treatment
of the fibre, called degumming, is necessary before it can be
prepared for spinning. _

It is obvious therefore that the expenses of the production
and extraction of rhea are very great ; but if these were compen-
sated by a correspondingly high price for the prepared fibre,
there would still be a prospect of a profit to the cultivator, Un,
fortunately, it can hardly be doubted, that the price of rher is
not commensurate with its real value, as compared with ote,
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fibres ; the result being that the amount of rhea produced is very
small indeed. Even including China the total area under rhea
must be far less thaun 100,000 acres, i.c., less than one-thirtieth

‘of the area devoted to jute in Bengal.

The rhea fibre produced in China is entirely the result of a
cottage industry. It is really only partially cleaned, being, more
or less, in the form of ribbons, which retain the original form of
the bark  The method of extraction of “ China Grass,” though
tedious, is simple and is entirely a manual process. The price of
“ China Grass” in China is said to be about £24 per ton or
about Rs. 13 per maund.

The cultivation and extraction of rhea in Northern Bengal
and in parts of ABsam is probahly carried out under conditions
rather similar to those obtaining in China. In Northern Bengal
the individual areas are very small indeed, varying usually from
a patch containing a few roots, to about ; acre, the average
probably being nearer ; acre. The cultivation of rhea is, of
course, by no means universal amongst the raiyats and the pro-
duce is entirely consumed in the local markets where its price is
said to vary from Rs. 2 to Rs. 6 per seer, u.e., at the rate of
about £150 per ton.” The method of extraction is described as
extremely tedious and the cultivation is expensive on account of
the large amount of manure required. With their jute cultiva-
tion, far easier, cheaper and very profitable, even at much lower
prices than Rs, 10 per maund, * it is unlikely that the raiyats of
Bengal would take up the cultivation of rhea for Rs. 13 per
maund.

Even the machine-cleaned rhea, produced five years ago by
the Bengal rhea syndicate (since liquidated), was only’ worth
from £28 to £36 per ton landed in London. The manufacturers
by whom, of course, these prices are fixed, contend that the§;
cannot afford to pay more for the raw material ; because the
position of rhea fabrics in the world’s markets is not sufﬁciently
secure, to enable them to raise the price of the finished product
without automatically diminishing the consumption. For the

* Jute has reached this value twice in the last five years,

29
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present, therefore, it is probable that China will continue to
supply the world’s demand for rhea.
The foregoing remarks are suggested by a perusal of Mr.
Carter'’s book. The chapters on the agricultural side of the
question are, in our opinion, too optimistic. We do not, for
instance, find ourselves in whole-hearted agreement with state-
ments like the following :—“and experts are agreed that, if the
authorities will foster and protect the cultivation, India will
become one of the most important rhea-producing countries in
the world.” Even if there were large areas of land in India,
naturally suited for the cultivation of rhea, it must not be
forgotten that such lands are also capable of producing heavy
yields of crops which might, apart from the less trouble involved
in their cultivation, pay better than rhea could hope to do, at
present prices, Tobacco and jute may be quoted as possible
instances of such crops in Northern Bengal. As a source of
accurate first-hand information on the agricultural aspect of the
rhea problem, we would prefer to recommend to intending
cultivators of rhea the article ©“ Rhea Experiments” contributed
by Mr. B. Coventry, Officiating Inspector-General of Agriculture,
to the Agricultural Jowrnal of Ludia (Vol. 11, Part I, January
1907).
The chapter on decorticators contains descriptions with
illustrations of the Lehmann, Faure and Schlichten machines.
Of these, one or other of the forms of the Faure machine would,
at present, appear to be the most satisfactory because, being at
least as efficient as other machines on the market, units of the
small type might be worked on a comparatively small area. On
the other hand, a number of such machines can be economically
linked on a larger area; or, one of a larger type could be substi-
tuted. The Faure machine can only be relied on to produce 2%
per cent. of good fibre out of a possible 5 per cent., the remainder
being broken or cut away in the process of decortication. Such
_ fibre as is cleaned is, however, of good quality: the parallelism of
" the fibres in the ribbons is not seriously disturbed and the fibre
obtained from them is equal to that extracted, in a similar

premises and
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manner, from China Grass. = A disadvantage of this machine
which is probably equally characteristic of other decorticators
is its inability to deal satisfactorily with short stems. This being
so, it is obviously only the longer stems—say, those over 3 fE
long—which can be taken into account in estimating the possible
yield of fibre per acre. In some cases the proportion of short
stems may be so large as to cause, by their inclusion or rejec-
tion as fibre yielders, the difference between success and failure.
It is just possible for instance that if, in the recent expensive
experiments in Behar, all the stems, long and short, could have
been economically dealt with, the results might have justified a
continuance of the cultivation. The matter is thus obviously
o serious one, well worthy of the attention of engineers. It is
only due to the Faure machine to say that, in the trials in
India, it never had the best crops to work on and that, in a
district better suited to the growth of rhea than Behar, it might
yield quite sufficiently satisfactory results.

A new ramie decorticator has recently been reported from
America, viz., the ¢Schlichten” machine, which has been
favourably reported on by the American Government Botanist.
The tests were, however, performed with dry retted hemp, and
not with ramie, so that the recommendation would appear to be
of doubtful value. The machine is a large one, weighing 3 tons
and requiring 7 h.-p. to work it. It could therefore only be used

on a large plantation. '
In the chapter dealing with the history (subsequent to the

" year 1853) of the ramie trade in Great Britain, the author

shows that it is by no means a uniform record of success.
There are, however, at the present time several mills in England
which are profitable enterprises. ‘“Sail-cloths and large quan-
tities of incandescent gas mantles are manufactured at these
the enterprises have been at work successfully fox‘

gome years.” We learn with interest that the sails of the yacht

"« Shamrock I,” in the races for the America cup, were made of
- ramie instead of flax. Being the strongest of all fibres and, at,
the same time, lighter than flax, it is obvious that “vessels can
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carry a greater expanse of ramie sail-cloth than if their canvas
were made of flax.”

In this connection the author asks why British-grown ramie
cannot wholly replace the foreign-grown flax for which Great
Britain pays some millions sterling annually. ¢ Degummed in a
satisfactory manner, and rightly combed afterwards, ramie 1s
quite equal to these ” (the finest grades of foreign flax) * in regard
to fineness, strength, elasticity, duectility and all those good
qualities which go to make a textile fibre—identical in appearance
to flax, while considerably cheaper.” This is all perfectly true ;
but if such a desirable consummation is to take place, the price of
rhea must rise before its cultivation in India would be worth
while. The present position is only to be explained by supposing
(«) that the manufacturers at present in the trade, content with
a handsome profit on their working, are not anxious to see a
great extension of the trade and a consequent increase of com-
petition, which is not likely to benefit them. In this connection
it may be remarked that the average annual dividend of the
Erste Deutsche Ramie Gesellschaft of Emmendingen, for the last
twelve years, has been nearly 9 per cent., but during the last five
years it has averaged 12 per cent. and in 1907 and in 1908 it was
15 per cent. The only other possible explanation of the anomalous
position of rhea in the world’s markets is, () that the present
demand for rhea fabrics is not sufficient to outstrip the production
of “China Grass.” In this case itis not to the interest of the
Indian planter, or cultivator, to compete with China in order to
lower the price of the raw material to benefit the European
manufacturer ; but it might, on the other hand, be possible for
profitable rhea-manufacturing concerns to be taken up in India,
somewhat in the manner suggested on p. 85 of the book under
review. A rhea manufactory in India should have the same
chance of success as the similar enterprises in Europe, which
are, as we have seen, making handsome profits. In the event
of a rise in the price of raw material, Indian concerns would
still be in as favourable a position as before ; especially if it
became worth the while of the Indian cultivator to produce

. there are other crops that- pay better than rhea.
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rhea on a large scale. Such a scheme as this would a ear t
EI)ed.the ;“131’. Way, atﬁ.present, of developing a rhea ingllx)stry is
ndia. reliminar I :
made in this directi{):. orts 1t may be said, are already being
A fow words regarding the manifold uses to which rhea
can be put may be interesting. “ As the strongest of all fibr
and by reason of its non-liability to rot when immersed les
water, it is especially suited for the manufacture of sail-cloth
tent canvas, ropes, cords, fishing lines and nets. For thes;
purposes it is unquestionably superior to all other textiles in
regard to its lasting property. Woven into tent canvas for
military purposes, tents made from the fibre can be transported
in less wagon space during warfare, a matter of the first moment
Fire engine hose...belting and...towellings, etc., ete.” Tt is. :
more serviceable than cotton in the manufacture of water-proof |
goods, and everyone knows now that rhea makes the best frame-
work for incandescent gas mantles. “The best quality of fibre
is spun into yarns used in the manufacture of brocades, damasks
fine tapestries...plushes, velvets, lace goods...and goods Whic};
can supersede some of the finest qualities of linen.” Most people
know that rhea materials for underclothing and summer suits can
now be obtained ; but few have tried them. Itis well worth their
while to do so.

The following quotations from Mr. Coventry’s article (loc.

" ¢it.), form an admirable summary of the position of rhea, with
3

which we are in entire agreement. They are well worth repro-
ducing het:e ;_._“The price of rhea is regulated by the supply from
China, which is the over-production of an indigenous industry; the

‘/ demand is from a small handful of European spinners who appear
entirely to control the trade.”...... “The prices which Spifr)lflers

ave now oﬁ.'eri.ng for the raw product are quite out of proportion
to its intrinsic merits, and the consequence is that tl}:ere i

no inducement for cultivators to extend their operations Thls
quality of the land and the high class of agriculture re ui'r d fi g
the growth of rhea call for a greater value for the raw pr(?ducz o

oooooo

If spinners are
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truly desirous of developing this important crop, they must......
offer prices more commensurate with the intrinsic value of the
product.”...... When we consider that rhea is *“ both a textile and
. a cordage fibre,” the lowness of its price ‘‘is a matter for some
astonishment. ” Manilla Hemp and Aga.ve are worth from £20
to £80 per ton ; flax from £30 to £150 per ton and the price of
jute, a fibre of an entirely lower class, has twice, in the last five
years, exceeded £25 per ton. In view of these figures M.
Coventry may well ask :—* How is it that the finest fibre in the
world can, with difficulty, realise £26 to £38 per ton’ K
- The sense of these remarks is pertinent to this review ;
because our perusal of Mr. Carter’s book seems to indicate that
he holds rather the view of the European manufacturer than
that of the producer, in regard to the price of raw rhea. We
believe it probable that, if the price of the fibre were to rise to
£40 per ton (Rs. 22 per maund), serious attempts might be made
i India to extend its cultivation, with a view to export; but
“until some such substantial inducement is made, it is not likely
that the Indian planter or cultivator will respond in any degree.
In conclusion, we wish to say that, although we do not agree
with all Mr. Carter’s views in regard to the agricultural side of
the rhea question, we have, nevertheless, read his book with
interest. The chapters dealing with the manufacture of rhea
fabrics and also his review of the prospects of rhea in different
parts of the world are full of information. The numerous illus-
trations are very well done and there is a fair index.
The book is published by the Technical Publishing Co., Ltd.,
55 & 56, Chancery Lane, London, E.C.--(R. S. FixLow.)

*
* ¥

Reporr or THE Inpico ResearcH StaTION, SirsiAH, FOR THE
rEAR 1€10-1911. By Crrir Berorurin, Scientiric OFFICFE,
BeHak INDIGo PLANTERS AssociatioN, MUZAFFARPUR.

Tue report is very disappointing owing to the fact that the
biological work of the past two years was destroyed by the

disastrous flood of last August. This is the more to be regretted
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be.cause of the certain indications which exist that there i
wide scope for the improvement of the Indigo-producing e is a
of the plant. To quote Mr. Bergtheil’s own words : « Oot Pf?Wer
plants, all under uniform conditions and apparently .at tt:] of 100
stage of growth, analysed within a fortnight in one f Td e
highest was found to be capable of yielding 79 per j ,t the
indigotin from the leaf and the lowest 34 per cent., the i: . of
yielding power of the whole lot being ‘52 pe’r cent.l e;‘ailge
indicates very much wider variation than the resulis re;vi 1ls
recorded from swmaller numbers of analyses have (fone Ousfir
means that the possibilities of improvement by Selection’ .
correspondingly, even-greater than had formerly been su Oar(ii
........... we can, [ think, now state with assurance that thEpJ:e
plant, as it now stands, can be improved in its potential indi va
yielding power by an amount of the order of 50 per 8%
least.” per cent. at
This i1s an important statement and let us hope that if not
all, at any rate a large proportion of this increase ma eveO
tually be obtainable on a commercial scale, for it would Za lo y
way in establishing natural indigo on a secure bz‘:tsis.__(E’g;)ITOR )ng

* %
Ld

Diseasks o THE ARrecA Pay 1: Koikroca. By Lgsuie O
CoreMaN, M.A, Ph.v., Mycorogist anv ExtoMorocisr to 'rm;,
GoverNseENT  oF  Mvysore.  Department of Agriculture
Mysore State, Mycological Series, Bulletin No. 2, 1910, ,

Tuis is a very full account of the disease of Areca palms i
South India, first described under the local name of Kolero ”
in the Adgricultural Jowrnal of India, Vol. I, 1906 35;‘
Dr. Coleman considers it to be one of the worst fun u’s (Il)l sases
to be found in India. The area affected consists ogf onesf:ses
continuous tract in the western portion of Mysore extendin o
the ghats into Canara, and a second smaller one in gSOVer
Malabar and the adjacent portion of Cochin State. This is Oll;th
region of high rainfall, reaching about 300 inches in the gai]at:

~ themselves. Within this area the Areca nut is one of the t
: _ mos
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valuable crops grown, the returns from a successful garden being
‘very high. In the western part of Mysore the total value of
the crop exceeds 40 lakhs of rupees and the revenue yielded by
it to Government is about two lakhs yearly.

The disease attacks chiefly ‘the nuts, which are rotted and
fall off.  Occasionally the top of the tree is also infected, the bud
being destroyed and the palm killed. In badly affected gardens
the loss may amount to 75 per cent. or even practically the whole
crop. Dr. Coleman estimates the annual loss to be at least 3 to 4
lakhs of rupees. The first appearance is usually soon after the
monsoon breaks in July, and the nuts continue to fall for some
months. Fallen nuts in the early stage of the disease are found
to have lost their clear green colour and usually the surface is
partially covered with a soft whitish growth. This growth con-
sists of the mycelium of the fungus Phytophthora omnivora var.
Avecee, which causes the disease. In moist weather this fungus
gives rise to numerous small swimming spores, which are set free
into the films of water covering the bunches or are carried in
rain drops from nut to nut. After a short period of motion
the spores come to rest and germinate by a little thread-
like filament which is capable of entering into the tissues
of the nut and also of other parts of the crown of the palm.
Here it grows and extends throughout the living cells, killing
them and rotting the tissues. Ultimately groups of filaments
burst out on to the surface where they form a new crop of spores.
In addition to this evanescent type of spore a durable form is
produced sexually which is probably capable of preserving its
vitality for considerable periods. This has not so far been found
naturally on the Areca palm itself, but has developed in Dr.
Coleinan’s cultures and also on other plants inoculated with the
Areca phytophthora. Since the disease remains over from year
to year in the gardens, it is not unlikely that further search will
result in finding the resting spores on the paln itself. Besides
the Areca palm, Dr. Coleman succeeded in inoculating a number
of other plants. In Europe and clsewhere the same fungus is
known to attack many different species, some of economic
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importance. The same is quite likely to be the case in India.
In one instance, however, that of the fruit rot of Cacao so
destructive in Ceylon and indeed wherever Cacao is grown
another Phytophthora was found, which Dr. Coleman showed,
was not identical with the Areca parasite.

One of the most interesting sections of the paper is that in
which the experiments in the treatment of the disease are
described. The Avreca growers have themselves devised a
method which, though troublesome and imperfect, is still of
interest as being one of the few cases of intelligent attempt made
to check plant diseases in India. It consists of binding covers
made of the basal sheaths of the Areca palm leaves over the
bunches, to keep the rain off them. Since water on the nuts is
necessary for the spread of the disease by spores, anything which
tends to keep them dry will naturally diminish the spread. But
these covers are not universally used, are easily dislodged by the
wind or rotted by the rain and the method is not very successful
Hence Dr. Coleman carried out an extensive series of sprayin(;
experiments, with more promising results. The mixture usez
was that known as Bordeaux mixture, made of 5 lbs, copper -
sulphate, 5 Ibs. quick-lime and 25 gallons water. To this
was added resin and washing soda to increase its adhesive
properties. Sufficient to spray one acre costs Rs. 3 to Rs. 4
but it is hoped to reduce this. The mixture was applied b);
means of a small sprayer, worked by compressed air and capable
of being slung on the back of a palm climber. The climbers
are very expert in ascending the palms and even habitually
swing themselves from tree to tree without the labour of descend-
ing and remounting. This enables them to spray a large number
of trees in a day, about three times as many as could be provid-

- ed with bunch covers under the old system.

The results obtained in the first year’s experiments show
that a single application made early in June just before the
monsoon, was more eftective in checking the disease than usip
covers. Thus in one garden the percentage of loss of nuts whei’r
sprayed was between 6 and 7, according to the date of the
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spraying, when tied with covers 10, and when untreated 40.
These experiments are being continued, and show considerable
promise of success.

The bulletin is copiously illustrated and an abstract of the
scientific work doane in connection with the disease has been
published in the Annales Mycologici for December 1910.—
(E. J. ButLER.) :

***
Burreriy or THE BUREAU oF AGRICULTURAL INTELLIGENCE AND OF

PLANT DISEASES—1SSUED BY THE INTERNATIONAL INSTITUTE OF

A GRICULTURE. '

Tuis Bulletin is issued monthly, and promises to be an
exceedingly useful publication. It consists of abstracts taken
exclusively from books, periodicals, bulletins and other publica-
tions received in the Library of the Institute in Rome, where
they are dealt with by a staff of abstractors.

The abstracts are less numerous than those given in the
Experiment Station Record of the United States Department
of Agriculture but fuller, and contain, in many cases, sufficiently
detailed information to be of value without reference to the
original publications. Provided that all publications of impor-
tance are received by the Institute and that the abstracting
is dome with scientific discrimination, both these differences
are in favour of the new publication, particularly from the
point of view of the agriculturist who has not access to a large
library.

At present the abstracts are merely grouped under cognate
heads, but arrangements will no doubt be made for indexing as
the numbers accumulate. :

It.is to be hoped that the Institute will receive such support
from the agricultural public, as well as from ofticial and scientific
bodies, as will ensure, both that all important publications of

agricultural interest reach the Library in Rome and that an.

efficient staff of abstractors and trauslators be maintained.—

(A. C. Dosss.)
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BurLern No. 200 or THE UxnivERsiTY oF WisconsiN EXPERI-
MENTAL StaTioN, Wisconsiy, U, S, A.

Tuis Bulletin should be read by all interested in the eco-
nomical production of milk. It shews that in the North-West
of the United States, rations of a very wide albuminoid ratio
are successfully fed to heavy milking cows. The bulletin is based
on the results of trials extending over 9 years, with a herd of

- cows of extraordinary productive capacity, which for 6 out of the

9 years gave an average of over 7,600 pounds a year per cow of
milk containing about 4-2 per cent. of butter fat. As a result of
these trials the albuminoid ratio recommended for the ration of
large cows producing not more than 1lb. of butter fat daily, is wider
than 1 to 8 ; while a ratio narrower than 1 to 7 is recommended
only for the feed of small cows producing over 1}lbs. of butter
fat daily.

These recommendations are contrary to the teachings of
European Agricultural Scientists who have recommended the
feeding of at least 50 per cent. more protein under similar circum-
stances. The American figures seem to be more in accordance
with practical experience, and, as their adoption would effect a
saving of probably half the expenditure that would be incurred,
for purchased foods, by the adoption of the standards geunerally
recommended in Eungland and other European countries, owners
of dairy herds who are guided by scientific principles in feeding
their cattle would do well to give the recommendations contained
in this bulletin a trial.—(A. C. Dosss.)

L
*

BorLLerriNo DEL LiABORATORIO DI Z0o0oLOGIA (FENERALE B AGRARIA
peLLA R. ScuorLa SvupPkRIORE D' AGRICOLTURA IN PORTICI,
Volume IV, Portici; 1910. (Pp. 3854, text-fism 145
Price 20 Lire). )
THis, the latest part of a series which cominenced in 1907

and which promises to give us an annual volume, forms a worthy

‘companion to its three predecessors.  Although nominally devot-

od to general and agricultural zoology, all four volumes are
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almost entirely occupied with papers on Economic Entomology,
the leading feature being the careful working, out of the life-
histories and bionomics of some of the insect-pests most seriously
prejudicial to agriculture in Italy, It need scarcely be stated
. here that an important point, to which attention must be direct
ed in working out the life-history of an insect-pest with a view
to reducing its numbers, is the consideration of the enemies
which normally prey on it and keep it within bounds. This
fact receives especial pfomine;nce in the publication under review.
We are all familiar with the old rhyme which asserts that

“ Big tleas have little tleay
Upon their backs to bite ’em,

And little fleas have lesser fleas
And so ad nfinitum,’

but it is as a rule only the professed Entomologist who realises
the immense complexity of the subject of parasitism. A des-
tructive insect, such as a Caterpillar, may, for example, be para-
sitised by a second insect which lays its eggs in, and whose larva
live on the tissues of the first ; this second insect is beneficial
as it destroys the first, but may itself be parasitised by a third
insect, which we must look on as injurious because it destroys
the beneficial parasite ; and this third insect may be parasitised
in its turn by yet a fourth, which lives at its expense; and so
on. It is therefore not every parasitic insect which is beneficial,
a fact which is often not realised or forgotten. Sometimes, in-
deed, a parasite may fill a double réle, as is the case of a small
Chalcid mentioned in the present volume, which is beneficial
when it attacks the caterpillars of Sitotroga cerealella (the
destructive Angoumois Grain Moth), but injurious when it is a
hyperparasite on dpanteles glomeratus which is itself a parasite
of the'Ca.bbage Butterfly (Pieris brassice).

Many of the species dealt with in these volumes are not
as yet known from India; but many of the genera are identical
and the observations on habits, damage done, and means of
prevention, cannot fail to interest the Entomological worker in
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India. The text-figures are excellent and the text itself written
in a style combining lucidity with scientific exactitude. We
congratulate the Portici School of Agriculture on the production
of an extremely interesting and useful series of papers.—
(T. Baivsricae FLETCHER.)

*
* ¥

Haxpeook or tHE Destrucrive Inskcrs or Vieroria, Parr V,
Yy C. FrEncH, GovernMest EnroMoLoaist.

Twis is the fifth part of an eminently useful series of small
Handbooks initiated by Mr. Frerch twenty years ago and intend-
ed to be completed by a sixth part, now in course of preparation.
All the insects dealt with are well figured in colour, and a short
account is given of their life-history and means of control.

As in the preceding volumes, of which the fourth was
reviewed in this Journal (Vol. V, pages 182-183), many of the
insects dealt with are exclusively Australian, but several of these
have representative species in India, very similar in their reld-
tionships, habits, damage and means of control. Such are the
¢« Butterfly of the Orange” of which we have two common and
destructive species belonging to the same group; “the Dark-
striped Tiger Moth ” (Deacrisia canescens), represented in India
by the Behar Hairy Caterpillar (D. obliqua); and “ Boisduval’s
Fig-tree Borer” (Batocera borsduvali), paralleled by our common
Mango Borer (B. rubus).

A few of the insects dealt with, chiefly cosmopolitan or
widely-distributed and well-known species, are identical with ours ;
such are the Sweet Potato Weevil (Cylas Jormicarius), the Rice
Weevil (Calandra oryze) and the Grain Weevil (C. granaria),

Besides destructive insects, the volume under review cop-
tains coloured figures and descriptions of twelve Australian
birds which are useful to the agriculturist as devourers of noxious
insects.  Following Jerdon’s account, the Spine-tailed Swift
(Chaetura caudacuta, Latham) is stated to breed in the Hima-
layas, but this is not an Indian bird ; our white-necked Spine-tail
(Ch. nudspes, Hodg.), which was erroneously identified by Jerdon
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as the Australian species, being confined to Northern India. The
subject of insectivorous birds is one which has lately received a
certain amount of attention in India, and a Memoir of this
Department, on the actual food of Indian birds, has lately been
published.

The subject of the importation of insect and fungal pests
is one which is receiving due attention in Victoria and an inter-
esting report by the Senior Inspector of Fruit Exports and
Imports embodies the regulations now in operation. Not only
Nursery Stock, but bananas, Citrus fruits, potatoes and tomatoes

are only allowed to be imported under a system of rigid inspec-

tion. It is interesting to note also that the local transfer of
potatoes is under strict supervision ; unfortunately, such measures
of internal control seem impracticable in India, where the
Potuto Moth (a lately introduced pest) is steadily spreading
from one district to another. ~As Mr. French remarks
(p. 82), we cannot be too careful in regard to shipments, as,
once the pests are introduced, they usually come to stay.”—

(T. BainriGGE FLETCHER.)
*

* %

“ Tue JoLa or DEccay GrassHOPPER (COLEMANIA SPHENARIOIDES).”
Dr. L. C. CoLeman. Mysore State Department of Agri-
culture, Entomological Bulletin, No. 2.  Bangalore:
Government Press, 1911. Price Re. 1.

Tuis Bulletin, comprising 43 pages and 10 plates (of which
two are coloured) and 8 figures in the text, deals with a wingless
grasshopper, native to the South of India, and which has quite
recently manifested a liking for crops. It is particularly to be
noticed that this grasshopper is not an introduced species but an
indigenous form which has apparently, until within the last few
years, led a comparatively harmless existence in the Deccan as
a grass-feeder ; owing to the extension of cultivation or other
causes it has however exhibited a preference for cultivated cereals,
and the more abundant nutriment thereby afforded has enabled it
to increase its numbers until it has become.a very serious pest.
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In the case of cereals, indeed, * not only are the leaves eaten
but also the grains in the heads, the result being that in a severely
attacked field practically nothing is left but the stalks or stems
of the plants and the empty ears ;” in the case of pulses, ho‘wever
the grasshopper contents itself with eating the leaves and ﬂowers:
leaving the pods and seeds untouched, Although the adult
grasshopper is incapable of flight, it appears to be spreading
rapidly in cultivated tracts, being largely assisted in its distribut:
tion by the transport of individuals in carts, ete., across natural
obstacles such as streams.

The life-history is very similar to that of the Cane and
Rice Grasshopper, the eggs hatching after the early monsoon
rains have fallen in July, the young hoppers feeding from August
to October, the adults damaging the crops in  November-
December, then pairing and dying off, leaving their eggs hidden
in the soil. The diagram shows the annual life-cycle in graphic

eaung crops,
pairing, and Young hoppers

feedingon crops
and growing.

form, and the remedial measures to be adopted at different times
of the year. These latter are the same as in the caseé of the
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Cane and Rice Grasshopper and consist in (i) giving a deep
ploughing whilst the egg-masses are still in the soil to bury them
to a depth from which the young hoppers cannot emerge or
destroy them by exposure on the surface ; (77) catching the hoppers
(especially, of course, when they are young and before they have
done much damage) by means of large bag-nets dragged through
the young crops. As the author remarks, however, “the work
of bagging should be looked upon in the same light as weeding,
something which should be repeated at regular intervals.” If
hoppers do not come in from surrounding unbagged land, three
or four baggings should be sufficient. In a case cited, where a
cultivator owning eight acres in the middle of a badly infested
area deep-ploughed his land and bagged enthusiastically in 1910,
the crop harvested was worth Rs. 240 ; the deep-ploughing had
reduced weeding-expenses by Rs. 10, whilst the owner estimated
the expenses attached to bagging the whole area at only Rs. 6-9
including cost of bag. In 1909, when no remedial measures
were adopted, the total outturn from these eight acres was only
valued at Rs. 10 and bardly repaid the work done on the land.
These figures speak for themselves.

The list of natural enemies of this grasshopper is very
meagre, comprising only a few birds, a lizard, a predaceous fly,
and a Blister Beetle whose larva feeds on the egg-masses ;
probably further research will be repaid by the discovery of endo-
phagous parasites which may be utilised in fighting this pest.

We notice oue slight lapsus calami; the predaceous fly
figured on Plate VII, fig. 8, being described on page 42 as a
Syrphus ; on page 26 1t is correctly referred to the Asilide,—
(T. BanBriGGE FLETCHER.)

ExpLaNATION OF PLATE OF DECCAN (GRASSHOPPER.

(Colemania sphenarioides, Bol.)
Fig. 1. Shows a bajra plant attacked by the grasshoppers. The leaves
have been gnawed and nearly all the grains eaten.
Fig. 2. Shows two adult hoppers on the ground; the individual on the
left hand has thrust its abdomen into the soil and is laying eggs.

A.J. 1.

PLATE LIIL

DECCAN GRASSHOPPER.
(Colemania sphenarioides, Bol.)
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Tue Year Book or tHE UNITED States IDEPARTMENT oOF
AGRICULTURE FOR 1910 appears "again in the form with which
all students of State-aided agriculture are now familiar. The
report of the Secretary unfolds the usual marvellous tale of
American agricultural prosperity, and the fact that the annual
value of agricultural products in the States is estimated to have
nearly doubled in the last 12 years justifies, at all events from
the producers’ point of view, the optimism that is the keynote of
these reports,

Of individual crops cotton now comes second in total value,
being exceeded only by maize. Interesting information is given
concerning these two crops. Of cotton it is said that it “ yields
a marketable product with less water than any other crop now
grown in the South West,” and it is implied that the production
of cotton in America can still, in spite of the boll weevil, be
enormously increased.

A statement that carefully bred varieties of cotton have been
found to be abnormally variable when introduced to a new
locality, and that re-selection for some years is necessary before
the normal yield is obtained, throws a suggestive light on the
failure of many of the attempts that have been made to introduce
exotic varieties into India. A type of Egyptian cotton has been
bred and successfully grown on a field scale in South California
and Arizona, and varieties of the well-known Mit- Afifi have been
acclimatised by selection. .

One of the most effective means of improving the cultivation
of maize has been the formation of “ Corn-Clubs,” to which over.
46,000 boys in the States now belong. These clubs give prizes
for the growth of large yields of maize; and boys, after studying
the improved methods advocated, have succeeded in growing up
to 200 bushels per acre, on their fathers’ farms, at a low cost.
It is found that these methods are very rapidly adopted as a
result of this system of demonstration.

While these typically American crops are thus continually
being developed at one end of the scale, the maintenance and en-
hancement of the vigour of imported staples is being syatematically

30
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ensured at the cther. With characteristic enterprise and
remarkable insight the Americans have gone to the scenes of the
beginnings of man’s dominion over nature for this purpose. The
explorers of the office of Plant Introduction have found wheat
growing wild on the slopes of Mount Hermon ; apricots, cherries,

olives, alfalfa and another species of Medicago, in Turkestan ;'

grapes, peaches, crab apples and a strawberry in the Caucasus;
all possessing either in their produce or in their capacity to resist
drought and cold, qualities which it is hoped to utilise by graft-
ing or crossing with Awmerican staple varieties.

~ The Department’s activities cover a wide field ; the import-
ance of controlling rats by making the permanent conditions
unsuitable for their increase is mentioned in another section of
the report, in which it is also stated that the Calitornia ground
~squirrel has become infected with plague. When the number
of small rodents in America and their wide distribution is consid-
ered, it can only be hoped that the prairie dogs of the middle
West are not destined to play the same part in harbouring
plague in America as the marmots, from Manchuria to the
Caucasus, are now supposed to play in Asia. :

It is impossible adequately to review these reports in a
limited space. Incidentally they give the impression, to one
who has not been in America, that agriculture there is still in
its infancy, but the truth probably is that, in the development
of farming on extensive lines, the old knowledge fell largely into
disuse in the necessity for, and advantages of, development in a
totally difterent direction. The Yearbook, naturally enough,
does not concern itself much about points in which the American
practical farmer already excels. It is remarkable that out of
476 pages—excluding the appendix—the space devoted to the
horse and the pig consists of two short paragraphs, on army horses,
and on swine fever, which together would occupy exactly one
page. A reference to the statistics in the appendix, however,
shews that there are 21 million horses and 47 willion pigs in
the States—over four times as many horses and five times as
many pigs per head of the population as in the United Kingdom,
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The horse is the backbone of American agriculture, and the pig
must play much the same part in the economy of the disposal of
crops under the American extensive system, that the horse does
in their production. Meanwhile the possibilities of the develop-
ment of intensive cultivation have, over a large part of the
country, apparently been lost sight of and remain to be exploited.
How the United States Departinent of Agriculture is taking
advantage of this fact, while keeping well to the fore in original
investigations, this and previous Yearbooks show.

From this point of view and owing to the valuable statistics
it contains, the Yearbook will always be of interest to students
of agriculture and economics outside America; but the agricul-
turist in older countries must not expect to find in it the
information which would be of most value to him—the details
of the methods, of the intelligent use of livestock, by which
the American farmer who has not got any great stock of capital,
can pay an average wage of nearly a dollar a day ard yet make
farming pay.—(A. C. Dosss.)

*
*

“ NOTES ON CLASSIFICATION AND EXAMINATION OF THE CANES AT
PRESENT INDIGENOUS: 70 BenaarL.”—By C. 8. Taylor, B.a., Depart-

mental Records, Department of Agriculture, Bengal. Twenty-

five varieties of sugar-cane, all indigenous to Bengal, have been
grown at Sabour and examined, at intervals, during the ripening
period. Data regarding proportions of juice expressed, the esti-
mated amount of sugar left in the begass and the composition of
the juice are given..—(J. W. LeaTuERr.)

*
#*

“ THE REVENUE ADMINISTRATION OF THE UNITED PROVINCES.”—
By W. H. Moreland, c.LE, 1.c.s., published by the Pioneer Press.
We are glad to see this the latest volume from the pen of
Mr. Moreland. Starting with a brief résumé of the earliest
revenue system, dating as far back as 1300, the author conducts
the reader by easy stages through the period of Mahomedan rule
to the revenue settlements of the past century and the present
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time, - Th'e term ‘landholder " is explained in Chapter VII. In
the following chapter the amount of revenue and its relation to

the total produce are made clear. Following this are details of

tenancy legislation in the two Provinces. Thirteen chapters are
t'hfag devoted to an explanation of the Land Record System, rent
litigation and collection of revenue. Chapter XX VI is devoted
to an .explanation of the Principles of Famine Relief. The
remaining seven chapters are devoted to agricultural deteriora-
tion and improvement and to Co-operative Credit. In his Intro-
du'ction the author explains that the volume has been written
pl:lncipally for the advantage of the young members of the Indian
Civil Service when first becoming acquainted with district revenue
work. Mr. Moreland’s efforts will no doubt meet with ample
success in this respect; indeed, we may go further and express
the belief that the book will be found of considerable interest to
members of other Indian Services who come into contact with the
people. The volume is written in Mr. Moreland’s lucid style and
sets out graphically the difficulties which frequently beset the
revenue officer. A quotation from Chapter XXIII on “Partitions”
will illustrate this :—* probably the division of the site (abadi)
causes more friction than matters of much greater pecuniary
importance ; questions of the right to a yard on which the houses
of several claimants open, look petty in court, but their import-
nuce can be realised when the court is held, for the time being
in t}fe ).'ard in dispute, and the proceedings can include the;
interjections of the ladies of the families affected ; and it is
probably the experience of a good many officers that a large site
cannot be partitioned satisfactorily except on the spot.”—

(J. W. LEearurr.)

i4
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LIST OF AGRICULTURAL PUBLICATIONS IN
INDIA FROM THE Ist FEBRUARY TO THE

31sr JULY 1911.

Author,

Where published.

The Agricultural J ournal of
India,gVol. VI, Parts 11 and
III. Price per part, Rs. 2.
Annual subscription Rs. 6.

Report on the Flax Exqenme_nts
conducted at Doorish during
the year 1910-11, Bulletin
No. 25 of the Agricultural Re-
search Institute, Pusa. Price
6 annas or 7 pence. "

Note on the Present Position of
Cotton Investigation in India.
Bulletin No. 26 of the Agricul-
tural Research Institute, Pusa.
Price 2 annas or 3 pence.

Annual Report of the Board of
Scientific Advice for the year
1009-10. Price Re. 1.

Arvea and Yield of certain Prin-
cipal C;gé)u in India for periods
from 1896-97 to 1910-11. Price
4 annas or 6 pence.

{ Notes on SBugar in India. Price

:inonh Factory for the year 1909-

The Cultivation of Guavas near

Poona, Dharwar and Limb-
| gaon. Bulletin No. 40 of 1911.
Price 12 annas or 1 shilling 2

pence. . .
Groundnuts in the Bombay-
Deccan. Bulletin No, 41 of
1911. Price 4 annas or § pence.
Note on Long-stapled QCotton
in Sind. Bulletin No. 42 of
1911, Price 3 annas or 3 pence.
An Examination of the Seed
Supply of the Broach District.
Buqlpetin No. 43 of 1911, Price
b annas or 6 pence. .
Cultivation of Broach Cotton in
Dharwar. Translation in

Report of Flax Work at Doo-(E

Gensral Agricullure.

Agricultural Research In-
stitnte and College, Pusa,
Bengal.

E. M. Vandekerkhove,
Flax ExPert to the Behar
Planters’ Association.

Bernard Coventry, Offg.
Inspector-General o f
Agriculture in India.

Board of Scientific Advice
for India.

Commercial Intelligence
Department, India.

F. Noel Paton, Director-
General of Commercial
Intelligence, India.

. . Vandekerkhove,

Flax ExPert to the Behar

Planters’ Association.

L. B. Kulkarni, L. Ag.,
Probationer under the
blL‘conomic Botanist, Bom-
aY.

Agricultural College,
Poona.

(. 8. Henderson, N.D.A.,
N.D.D., Deputy Director
of Agriculture, Sind.

G. D. Mehta, L. Ag., B.A.,
N.D.A.,, N.D.D., Proba.
tioner in charge Seed
Testing Operations.

M. L. Kulkavni, Divisional
Tnspector, 8. D., Bombay
Presidency.

Canarese of Bulletin No. 33.
Price 4 annas.

The Mnndula{ Experimental
Station. Cultivator’s Leaflet
No. 26

Department of Agricul-
ture, Burma.

G. K. Kelkar, Asst. Prof.,

Messrs. Thacker, Spink &
Co., Calcutta,

Government Printing,
India, Caloutta.

Ditto.

Ditto.

Ditto.

Ditto.
Ross & Co.’s Press, Muzaf-
ferpore.

Government Central Press,
Bombay.

Ditto.
Ditto.

Ditto.

Ditto.

Government Press,
Burma, Rangoon,




450 AGRICULTURAL JOURNAL OF INDIA. (VI, 1v. LIST OF AGRICULTURAL PUBLICATIONS, 451

] 3
LIST OF AGRICULTURATL PUBLICATIONS —contd. LIST OF AGRICULTURAL PUBLICATIONS—contd.
. | o -
No. Title. ! Author, Where published. . No. Title. Author. " Where published.
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tleneral Ayricnlture—contd. General Agriculture—contd.
. 7 35 | Note on Sugarcane Cultivation. ! M. Govinda Kidaore.”  Gover ‘a8,
14 | Notes on Tree Cotton Cultiva- | E. Thompstone, B.Sc., De-: (Government Press, Burma, Leaflet N(f 13.in English. ernment Press, Madras
tion in Burma, Cultivator’s| puty Director of Agr Rangoon. 36 | Hints to Owners of Ginrving M. E. Conchman, LC.8,, Ditto.
Bulletin No. 5. culture, Burma, . Factories. Leaflet No. 16,in  Director of Agriculture,
15 | Season and Crop Report of | Department of Agricul- Ditto. English. i Madras.
Burma for the year ending| ture, Burma. 37 | Some Hints for Apgricultural Central Agricultural Com- Ditto.
80th June 1911. Price 6 annas Associations, Bulletin No. 9. mittes, Madras.
or 6 pence. 38 | Some Insect Pests of India. Ditto. Ditto.
16 | Scientific Report of Agricultural | G. R. Hilson, B.8c., De-: Governmont Press, Madras. Bulletin No. 10, o
Station, Samalkota, for 1910-| puty Director of Agri- 39 | Recommendatious for the Work E. J. Woodhouse, B.A.,! Bengal Secretariat Press,
1911, culture, Northern Divn., | of the Department in assistin } Economic Botanist, Ben-! Calcutta.
Madras. : . the Agricultural Shows of | gal '
17 | Scientific Report of Agricultur- Ditto. ! Ditto. Bengal Departmental Record : !
al Station, Hagari, for 1910-11. . No. 2 of 1910 (not for sale). : ‘
18 Ditto, Bellary, for 1910-11. Ditto. Ditto. 40 | Agricultuval Statistics of Bengal ' Department of Agricul- Ditto.
19 | Scientific Report of Agricultural Ditto. Ditto. for 1909-10. Price Re. 1-4. ture, Bengal. ‘
Station, Nandyal, for 1910- . 41 | Season and Crop Report of Bengal . Ditto. i Ditto.
1911, ) R for 1910-11, Price 6 annas, ‘ |
20 | Scientific Report of Agricultural R. Cecil Wood, B.A.. Prin. Ditto. 42 | Quarterly Journal of the Depart- Ditto. Ditto.
Station, Central Farm, Coim- cipal, Agricultural Col | ment of Agriculture, Bengal, .
batore, for 1910-11, . lege, Coimbatore. ] i Vol IV, Nos. 3 & 4 (January
21 | Scientific Report of Agricultural H. C. Sampson, B.8c., De- Ditto. ' and April 1911).  Price 6 annas -
i Station, Palur, for 1910-11. puty Director of Agricul- 3 | per patt, .
: ture, Southern Division, E |A““‘""l Report of the Agricul- Department of Agricul- . Government Secretariat
Trichinopoly, Madras. ) tural Stations in Eastern ture, E. B.and Assam. | Press, Shillong.
22 | Scientitic Report of Agricultural Ditto. Ditto. | Bengal and Assam, for the year - )
Station, Koilpatti, for 19810- 1809-10. Price annas 12,
|19, ' ' 4 | A Circular Lotter to Cultivators Ditto. Government Press, Shil-
23 | Soientific Report of Agricultural Ditto. Ditto. | in the Khasi Hills (Khasi and ' long. ’
Station, li‘aliparamba. for . | _English). i :
1910-11. 43 | Yearbook of the Agricultural Ditto. Ditto.
24 | The Home Farm, Sivagiri Es- J, M. Lonsdale, N.D.A., Ditto. ! De(imrtment of Eastern Bengal , ;
tate, Tinnevelly District, N.D.D., Agricultural Ex- ' and Assam, 1318 B. 8. Price ! :
Madras, Bulletin No. 62,: pert, Court of Wards, i 2 annas. . j !
Vol. III. Price 6 annas or6: adras, assisted by A.. 16 | Rules for Supply of Seeds, Ditto. Ditto.
pence. . ‘Rama Rao Avargal. ! Manures and Implements at'’ )
25 | Note on Sugarcane Cultivation ' Umikrishna Menon. Government Press, Madras. ! ls'cduced Rates, to Honorary ' !
on the Western Coast. Leafiet | : } Correspondents and Associates
No. 2 in Malayalum. ; : . of the Department of Agricul- |
26 | A Dialogue on Single Planting of | Kolandamlu Udayar. Ditto. | ture, Eastern Bengal and Assam. |
Paddy. Leaflet No. 3,in Tamil. | 47 | Krishi Samachar of the Agricul. | Ditto. Ditto.
97 | A Note on Wild Indigo. Leaflet | A, Rama Rao, Home Farm Ditto. ‘ tural Department of E. B. and ‘
No. 4, in Tamil and Telllﬂ;- | "Superintendent, Sivagiri. ' ' Ase_mm‘; 13I8 B. 8. (in Bengali).
23 [Improvements in Ryats’ Lands. . G. R. Hilson, B.sc., Deputy Ditto. | Price 2 annas. i
Leaflet No. 6, in Telugu and | Director of Agriculture, . 48 | Note on Cattle Survey in Central . Department of Agricul- | Central Provinces Secre-
Uriya. . Northern Division, Mad- Provinces. (Price not fixed). | ture, C. P. | tariat Press, Nagpur
»9 | Advantages of using J Ploughs ' ras. D b 19 | Agr{;‘iﬁgutyall‘ ng{{fto. A nllglnlthly ! Ditto. Department "of Agt"icnl.
2 vantages of using Jron Ploughs itto. itto. I pu 1on, February 0 : ovi
. in Blagk CottongSoils. Lea.‘frlet ' ; Suly 1911, Price 2 annas per . ?;;bl,f"“"“l Provinces,
' No.17,in Tc;l‘:lg&. . o Ncopy. e Gul ’
30 |Manuring in the Kistna. Leaflet Ditto. ) Ditto. S otes on the Cultivation of | Depart anl. . :
spucing g the K o | o o o in of| Dopartpent of Agionl Gpreramont brem, United
31 Dlgaingm-—Sﬁbania CAculea]t:g— HD C. Sampson, . B.SC., | Ditto. . N(revised).h N . . S, .
ew Green Manure Crops. Lea- eputy Director of Agri- 5 ote on the Foot an outh | E. W. Oliver, M.R.C i
flet No. 10, in English, Tawmil culfurg, Southern Cirgcle. Disease of Cattle in the United | r.z.s,, éue;ér;:tl;ﬁi‘;;lst., bitte-
and Telugu. | Madras. Provinces. Bulletin No. 24, Civil Veterinary Depart-
32 | Cambodia Cotton. Leaflet No. G. R.Hilson, B.sc., Deput Ditto. ment, United Provinass.
11, in Canarese. | Director of Agrical- 52 | Proceedings of the Agricultural | Department of Agricul- Ditto.
ture, Northern Division, Conference held at the United | tuve, United Provinces
. . . | Madras, Provinces Exhibition, Allaha- ' )
33 | Reprint of Single Planting of | H, C. Sampson, B.8c. ; and Ditto. ‘ , bad, in January 1911. . i
.ll).:ﬁﬁ and Green Manuring, in } C. Narayan Iyer. 53 P:rlﬂlpl;{?;gin Ensilage in Urdu Dr. A. E. Parr, ph.p., B.| Newal Kishore  Press,
34 | Lists (5) of Seeds available for  G. R. Hilson, B.sc. Ditto. ' Sc.l, M.A & M8 in Agri-| Lucknow,
Sale in Northern Division, in! T culture, Deputy Director
Telugu. ! : of Agriculture, United
i Provinces. K‘
R |
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LIST OF AGRICULTURAL PUBLICATIONS--concid.

No. Title.

Author.

Where published,

General Agricullure—contd.

51 Cattle and Dairying in the | Department of Agricul- |Civil and Military Gazetle

_ | Punjab,

55 | Annual Report of the Depart-
ment of Agriculture, Bavoda
State. Price annas 4.

56 | Report on the Work done on

the Rangpoor Farm. Price 2
annas,

57 | The Indian Saltpetre Industry,,
Bulletin No. 24 of the Agricul- |
tnral Research Institute, Pusa. J
Price 8 annas or 9 pence. i
58 | Water Requirements of Crops in

India 1I. Memoirs of -the
Imperial Department of Agri-J

culture, Chemical Series, Vol
I, No. 10. Price Rs. 2.8-0.

59 | The Composition of the Milk
of some breeds of Indian Cows
and Buffaloes and its varia-
tions, Part I. Memoirs of the
Imperial Department of Agri-
culture, Chemical Series, Vol.
11, No. 1. Price Re. 1-8-0

60 | The Preservation of Farm Yard |
Manure. Leaflet No. XIV, in |
English, Tamil and Telugu. i

61 | Notes on classification and ex-
amination of the Canes at
present indigenous to Bengal.
Departmental Record No. 3
of 1910,

62 | Instructions' for sending plants
attacked with parasitic Fungi.
: Leaflet No. 1.in English.
63 | Note on Potato Crop. Leaflet
No. 12 in English,
64 | Bud-rot in Godaveri and Kistna
Districts. Leaflet No. 15 in
- - Telugu,
R i

65 | The Milling and Baking Quali-
ties of Indian Wheats No. 3.
Bulletin No. 22 of the Agricul-
tural Research Institute, Pusa.
Price 7 annas or 8 pence.

E

ture, Punjab. .
Department of Agricul
ture, Baroda.

Agricultural Chemistry.

J. W. Leather, rh, D.,
F.1.C., F.c8.,, Imperial
Agricultural Chemist, and
Jatindra Nath Mukherji,
B.A., B.Sc., Second Assis-
tant to the Imperial
Agricultural Chemist.

J. W. Leather, Ph, D,
F.1.C., F.C.8.

A, A. DMeggitt, B.8c,
Agricultural Chemist to
the Government of
Eastern Bengal and
Assam, and H. H. Mann,
D.4¢., Agricultural Che-
mist to the Government
of Bombay.

W. H. Harrison, M.8c.,
Agricultural Chemist to
the Government of
Madras.

0. 8. Taylor, B.A., Agricul-
tural Chemist to the
Government of Bengal.

Mycology.

W. McRae, M.A., B.8¢., My-
cologist to the Govern-
ment of Madras.

W. McRae, M.4a., B.g¢., and
G. R. Hilson, B.sc.

W. McRae, M.A., B.SC.

conomic Bolany.

A. Howard, M.A., A.R.C.8,,
F.L.s,, Imperial Economic
Botanist, and Gabrielle
L. C. Howard, M.A.,
Personal Assistant to the
Imperial Economic_ Bota-
nist, Associate and Late
Fellow of Newnham
College, Cambridge.

66 | A preliminary Note on the Clas- |Department of Agriculture,

sification of Paddies grown in
Upper Burma. Occasional
Papers, No. 1.

Burma.

Press, Lahore.
Baroda Printing Works.

R. P. W, Co., 154, Upper
Chitpur Road, Calcutta.

Uovernment Printing,
India, Calentta.

Messrs. Thacker, Spink &
Co., Calentta.

Ditto.

Government Press,
Madras.

Bengal Secretariat Press,
Calcutta,

Government Press, Madras.

Ditto.
Ditto.

Government Printing,
India, Calcutta.

Government Printing,
Burma, Rangoon.

No. Title. Author.

Keonomie Botany—contd,

67 Bambuchu and how to contact it. C. A, Barber, M.A., ¥.L-s.
Leaflet No. 5 in English and -
| Canarese.
68 ' A Note on Concoanut Beetles. Ditto.
Leaflet No. 8 in English, Mala-
alam, Canaresc, Tamil and

!

.. Telugu. Lo )
69 ! Flora of the Upper Gangetic J. F. Dathie, B.A., F.LsS.,
Plain and of the adjacent Siwa-: formerly Director of the

" ik and Sub-Himalayan Tracts, ' Botanical Department of
Vol. II. Price Rs. 2 or 3 Northern India.
shillings.

Entomology.

70 | Insecticides-—Mixtures and Reci- | H. Maxwell-Lefroy, M.a.,
pes for use agninst Insects in| F.E.8., F.z8, Tmperial
the Field, the Orchard, the| Entomologist.

Garden and the House. Rul-
letin No. 23 of the Agricultural
Research Institute, Pusa. Prico
1 _As. 12 0r 1s. 24,

71 T’lhe_Swarming Paddy Caterpil- | Department of Agriculture,
2%'- Cultivator’s Leaflet No.| Burma.

72 | The Lemon U g [T ;

5 | pretor’s Laattot No. o O Ditto.

’ l?lpll?:tccebgru"ho"pe"' (Hiero | L, C. Coleman, M.A., ph. D.,

%o. 3 ofatnhi:nh For.) Bulletin | Mycologist and Entomol-

ment of Agpic Desart» ogist to the Government
o Rriculture, Price | of Mysore.

74 | The Jola or Deccan 4y i

per (Colemania Sph?r:::g‘igg; Ditto.
Bol.). Bulletin No. 2 of the
Department  of Agriculture
Mysore. Price Re, T '

Where published.

Government Press, Madras.

Ditto.

Government Printing,
India, Calcutta.

Ditto,

Government Press, Burma,
Rangoon.

Ditto.

Government Press, Banga-
lore,

Ditto.
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