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PRETACE.

———————

The thanks of all members of the Agricultural and
Industrial Departments are duc to all those gentlemen, who
whether connected with leading firms or with agricultural
interests attended and assisted in the discussions ab the
Agricultural and Trade Conference in December 1914. In

accordance with their suggestions the papers relating to

_that Conference are now issued in book form. The opening

speecl( of His Excellency the Governor of Madras is printed
first ¢-3d explains the object and methods of the Conference.
All papers under each subject head are then collected
tbgether on an ordered plan, ¢.g., first the names of those who
attendeq the meeting, secondly the notes prepared for the use
of those invited to be present and thirdly the summary of

the discussion which ensued. ‘
D. T. CHADWICK,
January 1915. Director of Agriculture.
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AGRICULTURAL AND TRADE CONFERENCE,
| MADRAS,

118 EXCELLENCY THE GOVERNOR'S SPEECH,

GentLeMeN,—In the first place, let me thank you heartily
for the ready response which you have made to my invitation
to meet here together in confereuce with some of the officers
of this Government who are engaged in the development of
agriculture and industries. It would perhaps be well for me

" to explain at the outset the idea underlying the summoning
of this meeting which is the first {one of its kind ever held in
this Presidency, and in that sense an experiment. Yet it does,
I hope, but mark a stage in an ordered scheme of development
and progress. During the last eight years substantial grants
and muoh attention have been given by Government to the
development of agriculture and the improvement of agricul-
tural practice ; and although the department has by no means
yet reached its full strength and scope considerable success
has resulted from its efforts. As far as this can be ascribed to
any one caase it is due to the policy of sending trained men
into the districts to get into direct touch with cultivators, to
study their conditions and work upon their indigenous crops.
Tt is claimed with good reason that under normal conditions the
improvements already introduced and adopted by the ryots
in the districts are worth to them more than a crore of rupees
a year, and this, although hitherto work of this description
has only been possible in some portions of the Presidency.
On the other hand the growing of crops and the methods of
cultivation are only a portion of the economic development
of a country. Itis through you and the firms you represent
that our’ commercial crops are brought upon the world’s
market. None know so well as you the clash of interests
between different branches of trade and commerce ; yet few
are in s better position to realise the benefits which flow from
an established market for a recognised commodity, the need
for products to be up to the sample, the advantages and diffi-
culties of trading in bulk, and the openings and best markets
for different products. Hence to advance the economi¢ -
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condition of our godntry, to develop its materialresources, to
retain and establish its markets, in a word, to increasb,its
general productivity, requires the co-operation of both the
growers and the puvrchasers. Both the producers and the
purchasers are interested. Better farming is better business,

and the first and immediate test to be applied to ali depart-

ments directly designed to work for the agricultural develop-
ment of a country is not a philanthropic, but a material one,
namely, are they promoting better farming and better busi-
ness? Thus if the Agricultural and Industrial Departments
are to be full of service to the ryots, it is essential that they
“shall be in close touch on the other side with the trading
interests. While they do not claim or pretend to be in any
gense a complete intermediary between the ryot and the
purchaser, they are already in direct touch with many of the
ryots in many places. They most readily acknowledge the
help they have received from many of you gentlemen who are
here today, both in advice and in active assistance in the dis-
tricts ; and now that there are grounds for believing that they-
are steadily gaining meore and more influence with the ryots

this meeting has been summoncd with the object of brin'u-ing:
them into closer touch with commercial intercsts, in the }Tope
that.by your advice and criticism their work and energies may
be directed towards objocts immodiately profitable and nseful

and that, as a regult of the discussions which 1 hope will take
place, mutuul knowledge of objects, difficulties and limitations
may be increased. They do not agk for your gencral corn-
mendation or tolerant sympatiy ; they would, 1 am certain

prefer criticism and digcussion, and to encourage this it is’;
proposed that separate mectings shall be held (according
to the time-table which has been given to you) of those
chiefly interested inthe different staples of the Presidency.
It is not intended to indulge in set speeches nor will the
discussion of the various committees be open to the press,
but a resumé will be prepared each evening and circulated
among the members concerned. Statements on the various
subjects for discussion from the point of view of the Depart-
ment of Agriculture have already been distributed among you,
and I do not propose to discuss them. As is inevitable
with a department which is feeling its way, these statements
gshow that different stages of development have been reached
in the work on different crops. I trust that the discussions
which will ensue may lead in some cases to better organisation
in dealing with improved varicties, so that the advantages
of quality and uniformity may be brought home to the rfot ;
that in others, e.g., in manures and implements further
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openings for trade up-country may appear to the mutual
bensfits of yourself and the ryot; and 1n the case of others
on which it 1s contemplated to commence work, e.¢., coconuts,
that these discussions may ensure work heing commenced
on useful and sound lines. In all business, organisation

" plays a dominant part, and many inberests are interwoven ;

accordingly, representatives of the Bank of Madras, of the
railways and of the co-operative department have been
invited to be present. Also, T have asked to meet you a
few gentlemen who have personally taken an active interest

~in wagricultural and industrial improvement, and who, by

following or assisting in the discnssions may ipossibly derive
or contribute ideas which® again may ultimately be put into
practice in their own villages or on their own land or in racts
where they possess influence or elsewhere. Without increas-
ing the size of thesc meetings and so checking free and
informal discussion it was obviously impossible from such a
large and divers Presidency as ours to invite more than a
very few such representatives.

The idea lof holding this meeting took shape before the
outbreak of the war and beforo any of those difficulties
which have arisen therefrom were dreamt of. Butalthough a
period of financial and economic difficulty may not seem a
fitting opportunity to discuss schemes of development, yet at
quch & time it behoves all interests to work together as far as
possible and it is more than ever the duty of Government to
endeavour to secure that whatever funds can be made available
for this important work are wisely and usefully expended.
Moreover, whatever the temporary effects of this war may be,
we do not believe that it can permanently arrest the econo-
mic development and improvement of our Presidency. For
the events of the last fifteen years show that our feet are
firmly set in the path of material progress and that Madras
is destined to come into still closer contact with the world’s
markets. In that period the value of exports from our ports
has doubled, the earnings of the railways have vastly increased,
the epirit of co-operation is now abroad, the standard of
living has ~isen and you gentlemen have increased very largely
the number of your agencies up-country and are thereby
better fitted than hitherto to take part in discussions such as
those we contemplate. It thus seems wise to endeavour to
foster mutual knowledge amongst those directly engaged on

this work.

It was in the pursuit’of trade and commerce that Britain
was first attracted to India and in the early records of:the

l-a

\
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East India Compun); references to trade and cgmmeroce pre-
dominate. Until recently cotton has held the pride of place
among our Madras exports and it is interesting to note that it
is just a hundred years since the Company sent an American
planter to Tinnevelly with the first cotton saw gin. The
earliest efforts were directed towards the introduction of
American cotton into India, and in 1840 ten planters from the
cotton States of America were brought to India to foster its
introduction. Three were allotted to our Presidency and
were firat stationed in Tinnevelly. Within a very fow months
they had left for Krode and within they ear they had reached
Coimbatore. Attempts to introduce American cotton into this
Presidency were continued for somc years but all failed. Bat
the main idea that the economic salvation of the country was to
be found in the wholesale introduction of exotics held the field
for many years. It is right to look upon the agricultural
department as one of the youngest of the departments of
Government. But as a matter of fact it has existed in one
form or another for sixty years. In that time it bas had a
very chequered career, periods of high hope have alternated
with long periods of depression and almost of despondency.
The department as now being organised diffors, however, in
two very vital points, from its predecessor. In 1854 wheu
the attention of Government was seriously turned to agricul-
tural improvement, the all-porvading idoa was the introduc-
tion of foreizn implements, forcign stock, foreign seed and
the demonstration of the advantages thereof on a “modei”
farm. Thussixty years ago orders wore placed in England
for a steam plough, threshing machines, winnowers, several
iron ploughs and harrows, in fact for a full sct of all the aids
to capitalistic large farming of tho wost. After a short
period of management by a Committce of amateurs a trained
Superintendent was brought out from England to manage
these strange implements on the ** Model” farm at Saidapet.
The Superintendent was in Madras for almost ten years before
he toured at adl and before he over saw an up-country village.
It was the samo with their cattle and with their seed. The
foundation of their herd was laid by some cows described as
Aden cattle, because they were brought here in a ship which
came from that place. So with seeds, exotics were obtained
and seut to ryots or Collectors up-country with meagre
instructions. All these efforts, however, did not end In
failure. Where local demonstration was possible, and was
systematically followed, some changes were established, ¢.g.,
the introduction of Bourbon cotton into Coimbatord in
* 1820, the introduction of large iron ploughsinto Bellary by
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Mr. Sabhapati Mudaliyar in the seventies, the intvodaction of
the iron suga.rcane-crushing mill and the introduction of
barloy into the Nilgiris.

On the other hand, the policy which has been steadily
developed during the last eight years has been to send trained
men into the districts and as such trained men became
available, to open local agricultural stations where exotics
can be thoroughly tested whenever necessary, but which shall
primarily and mainly be engaged on detailed and continuous
work towards improving the quality, the yield and methods
of cultivation of the indigenous staple crops of the Presidency.
The facts, there learnt and tested, are then communicated
and demonstrated to the villagers on their own land by trained
and competent agents. More on this I need not say ; except
that the success already achieved promises well for the future
and that there is undoubtedly a growing interest and spirit
abroad in the districts towards agricultural and industrial
improvement. The vital differences then between the old
and the younger department are that abtention is now in
the first place paid to indigenous crops under the local con-
ditions in which the ryot works, and the organisation and
maintenance of a trained staff up-country. Thusit isthat [
said that I hoped that this, the first meeting for discussion with
the commercial houses, will but mark « further step in an
organised scheme of development, by bringing the Industrial as
well as Agrioultural Departments into still closer touch with
the local conditions of that which directly affects all their
efforts, namely, the markets for their proguce. I refer, of
course, to the purchasers of their produce as represented here
today by the leading exporters and commercial firms of the
Presidency. It may be, gentlemen, I venture to think that
you are yourselves now in a better position than heretofore
to take part in such discussions. The general march of events
has affected you as it has affected the Government. Inalarge
and authoritative book on Indian cotton published more than
sixty years ago, there is a vivid account of the mixing to
which our cotton was subjected, and to the number of hands
through which it passed before reaching the port of shipment.
The firms had then few agencies up-country and a letter
written in the forties by a dealer iu cotton is quoted in which
he looked forward to the time when trading houses would:

ossess better equipped local agencies. These have now
been established not only for the cotton trade but for other
commodities and the enlarged and more intimate experience
of local conditions thus gained places you, gentlemen, no

doubt in a better position for such discussion than hithertofore.
[
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I trudt that yousmay have no cause to grudge the tims yoti
have so readily consented to give and that from your help,
advice, and <riticism during these discussions, these young
departments, Co-operation, Industries and Agriculture which
with the Forest and Fisheries Departments are more parti-
cularly charged with the duty of conserving and developing
the wealth and natural resources of the country, may derive
strength and knowledge for further progress. A slight altera-
tion has been made in the time-table by interchanging the
hours allotted for sugar and coconuts. Thisis to enable
representatives of the Industrial Department to be present at
the discussions both on well irrigation and on sugar. It is
“not proposed to ask you all to re-asscmble for & valedictory

address, nor does it seem necessary to ask you to discuss in

full meeting the results of each Committee. The various
Committees are fully represcntative in themselves. Copies
of the reports of each Committee will be communicated to
each member. The first Committee to meet now is the one
on cotton.

1.—~COTTON.

R

COMMITTEE ON COTTON.
DrorMBeRr 14rm, 1914—11 AM. TO 2 p.M,

Pregent :

The Hon’ble Mr. LI. E, Buckrry, 1.C.S., Chatrmaun.

1.
2~
3.

4.

iR

15,
16,
17.
18.
19.

20.
21.

22,
28.

Mr. A. Alexander, Messrs. Binny & Co., Madras.

Mr. M. Lennon, Messrs. Binny & Co., Madras. .

Mr. D. Miller, Messrs. A. and F. Harvey & Co., Tuti-
corin.

Mr. S. C. Tsolakidi, Messrs. Ralli Brothers, Madras.

Mr. H. P. M. Rae, the Bombay Company, Madras.

Mr. W. R. H. Wait, the Bombay Company, Adoni,

Mr. W. BE. Winter, The Coimbatore Spinning and
Weaving Mills, Coimbatore. i

Mr. R: Stanes, Messrs. Stanes & Co,, Coimbatore.

Mr. O. Steiner, Messrs. Volkart Brothers, Madras.

Mr. ¥. G. Warbrook, Messrs, Massey & Co., Madras.

M.R.Ry. $. T. Shunmukhem Pillai Avargal, Diwan of
Ettiyapuram, . .

M.R.Ry. A. Vittal Dass Sait Avargal, Tiruppur.

M.R.Ry. T. V. Nanjundayys Avargal, Tiruppur,

Rev. S. D. Bawden, American Baptist, T'elugu Mission,
Kavali, Nellore District.

M.R.Ry. V. C. Velliangiri Goundar Avargal, Coimba-
tore, -

Mr, W. A. Cross, Traffic Manager, South Indian
Railway, ,
Mr. Wathen, Traffic Manager, Madras and Southern

Mahratta Railway.
The Hon’ble Mr. L. D). Swamikannu Pillai, Diwan
Bahaduor, Registrar of Co-operative Societies.
}-R.Ry. A, Vedachala Ayyar Avargal, Assistant
Registrar, Co-operative Societies. .

Mr. K. T. B, Tressler, Director of Industries,
M.R.Ry. J. Narayanamurti Avargal, Personal Assist-
ant to the Director of Industries. -

Mr. D. T. Chadwick, Director of Agriculture.
Mr. R. C. Wood, Principal, Agricultural College,
Coimbatore. ’
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24. Mn H. C, Sampson, Deputy Director of Agriculture,
Southern Division. ’ '

25 Mr. G. R. Hilson, Deputy Director of Agriculture,
Northern Division.

26, Mr. G.D. Mehta, Deputy Director of Agriculture,
Central Division.

27. Mr. R. Thomas, Probationary Deputy Director of
Agriculturs,

AGENDA.

L. Suitability of the types of cotton which are being
introduced whether—
(a) for export, or
(bg for local consumption.

IT. Criticisms and suggestions on present methods of
testing the value of types and of spreading those types.

II1. By what means is it possiblo for the trade to assist in
the establishment of suitable types, c.j.— )

(a) by ginning separately consignments from cortain
villages ;

(¢) by developing relations between the Agricultural
Department and tho grower;

(v) by helping to see that suitable strains reach market.
suited to them ;

(d) by giving an enhanced price for quality, if so, on
what scale must a particular type be grown
beforo this i3 possible.

IV. Whether it is desirable or possible for the Trade
and the Agricultural Department working together to do
anything towards helping to grade produce more satisfac-
torily, e.g.—

(a) organising auction sale in known markets ;

(0) by firms making a heavier deductions for bad
ginning or mixing or the veverse giving a small
premivm for good ginning and purity ;

(¢) by firms making advances on crops grown pure, to
be_inspected whon on the eround ; ’

(d) by bringing about a closer association botween the
producers and consumers, as for instance by

organising the latter to sel} directly to the firms
or otherwise. :

9

V. How the trade can best be kept in ,Louc'h with the

work of the départment—
() in local areas,
(b) more generally. . , |

VI. ITn what ways cotton may deteriorate in value after
leaving the grower and before reaching the consumer, e.g.—

(@) by mixing;

(8) by adulterating ;

(¢) by watering ;

(d) by bad ginning;

(¢) by grading up bad samples ;

What action, if any, is necessary to try to counteract
these ? :

VII. Are small ginning factories to be encouraged, end if
10, is any inspection of ginning factories desirable and, if so,
on what lines? ‘ :

VIIL. TIs the cotton which comes from any particular
locality damaged in value by bad or careless picking, preva-
lence of insect-pests, etc., and if so, can any suggestion be
made to remove these defects ?

IX. How can statistical returns be improved to be of
more use to the trade P

X. Any other eriticisms or suggestions ?

NOTE ON COTTON IN THE NORTH OF THE PRESIDENCY.

There are three tracts where cotton is grown in the north
of the Presidency and the cotton from each is known sepa-
rately to the trade as ‘ Westerns,” * Northerns” and
“ Cocanadas.”

2. The “ Westerns ” grown in the Bellary, Anantapur and
West of Kurnool districts as well as in the Hyderabad State,
are a mixture of varieties belonging to the species of Gossy-
pium herbaceum and Gossypium iqdicum. The proportion of
this mixture, although the seed is mixed, varies each year
with the season ; as it depends on whether the rains are late
or early which variety predominates.

3. The ‘* Northerns” which are grown in the Kurnool
and Cuddapah districts are also a mixture of Gossypium
herbaceum and Gossypium indicum, the former being known
to the trade as * White Northerns” and the latter as ¢ Red
Northerns.” The former is Gossypium herbaceum and is a
true black cotton soil variety. The latter is the Gossypium
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indicum.” and is preferred for growing on red soils. The

-« Cocanadas '’ are grown in the Circars chiefly in the Guntir,

Kistna districts and in the Upland tuluks of Godavarl, Thia
is also a mixtare of varieties including Gossypium indicum,
Gossypium obtusifolium and Gossypium herbaceum. No
work has been done by the department on cotton in this tract.

WESTERNS.

4. In the “ Westerns tract ” two agricultural stations
were opened by Government, one at Bellary, intended pri-
marily for improving the cotton crop, and the other at

.Hagari, which was started with the idea of testing the

possibilities of irrigating black soil from the Hagari river.
The “Bellary Agricultural Station was closod in 1912 and the
work wag transferred to the Hagari Agricultural Station,
where the land available was much more suitable for experi-
mental work.

5. In the carly days of these stations local varietics were
tested and grown alongside those introduced from the other
parts of India, which included indigenous Indian cottons as
well as exotics such as Dhawar American and Gossypium

. hirgutum from Afghanistan. Of all the varioties only two

are now retained and exccpt for these the cottons now under
investigation are all strains of the local cottons. These
strains were obtained as follows. In the first place it was
necessary to eliminate from the crops grown on the agricul-
tural stations all plants of the undesired species, in most cases
indicum. This was done by removing each year all plants of
that species which appeared. In a few years a stock of seed
of practically pure herbaceum, the true black cotton soil
variety, was obtained. This formed the hasis for further
selection work and at the same time formed the source from
which demands for seed from outside were met. Actual
selection was done by picking out single plants in the field;
these had to be healthy, vigorous and prolific. The produce of
these plants was picked separately and examined. After taking
into account the length, strength, colour, uniformity and
twist of the fibre as well as the ginning outturn a finai selection
was made. The seed of plants thus selceted was sown out in
rows and further selections on the same lines were made from
these until uniformity of type was obtainod. These were
then grown on small plotsto obtain a stock of sced sufficient
to sow an area large enough to provide lint sufficient for a
spinning test, on the basis of which selection could be reade
_for distribution.

11
6. Experi.enoe has shown that cross fertijizatfon'in cotton

is more common an occurrence than was supposed and the
dines on which selection work is now being carried on have

_ been altered accordingly. As before, healthy, vigorous and

prolific plants will be chosen in the field, but instead of leayv-
ing the flowers to natural fertilization as many as possible
will be self-fertilized. Again as before the produce of these
plants will be picked separately and examined with regard
to the length, strength, colour and twist upiformity and
percentage of lint, only the best being chosen.. The seed of
these selected plants will be sown the following year in small
plots and once again self-fertilization will have to be resorted
to. Because though the plants in each plot may be of uni-
form type, t.e., habit of growth, time of flowering and time of
ripening of bolls, the produce may not be; and therefore
cross fertilization within each plot will have to be guarded
against. 'T'here are now three possibilites to be considered : —

. (1) The several plants in a plot may not be of uniform
type.

(2) The plants may be of uniform type, but the pro-
duce may show great variation.

(3) Both plants and produce may be uniform.

In the first case the plot will be treated as a field and
selection will start again from the beginning.

In the second case only the plants with the best produce
will be retained. 'These will be sown in separate plots, self-
fertilization will again be carried out and the plots found to
have nniform produce retained.

In the third case the seed of all the plants will be mixed

‘and sown out in a larger plot. This plot will be separated,

as far as possible, from neighbouring selections and the
intervening space between it and them will be oocupied b
another crop. Picking for seed will be done from the middle
of the plot only. This plot should give enough seed to sow
in the next year another plot similar to itself, which will he
similarly treated in order to keep the strain pure, and to test
the selection along with others under experimental conditions,
the maiy point to be elucidated being the yielding quantity
of the selection. This will take two or three years to test.
The best of the selections will then be grown on a large
enough scale to provide material for a spinning test and on
the results of this one will be chosen for distribution.

7, The history of a selection finally distributed will,
provided it is of pure strain at the first, be very much as
follows, '
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Firgt yéar, single plaut, self fertilized.

Second year,*sinall plot do. <

Third year, large plot, natural fertilization (ciross
fertilization ~ with  other
selections guarded against).

Fourth year do. do. and experimental plot
(seed discarded).

Fifth year do. do. do.

Sixth year do. do. do.

Seventh year, field scale (and spinning test).

Eighth do. and seed farm.

8. Seed Distribution.—Distribution of seed began first at
Bellary in 1906-07; but in 1910-11 this work was trans-
ferred to Hagari. The seed distributed was the surplus stock
of ¢ farm” seed, i.6., the produce of seed originally obtained in
the bazaar but grown on the farm and rogued-of indicum
plants for a number of years. The quantities sold were never
large; at this station the greatest quantity sold in any one
year was 5,000 lbs. ; but the seed usually found a ready sale
at prices varying from 6—20 per cent., above the local rate,
though all that was claimed for it was that it was fresh and
good and that the cotton obtained by growing it was white.

9, This distribution, therefore, was strictly limited ; but
in 1912-13 cotton was grown on contract by ryots for the
department. Under this agrecement seed is supplied free to
the ryot who sows i1t unmixed with his own, cultivates it
cleanly, picks the crop and carts the kappas to the agricul-
tural station. The Government agrees to pay the assess-
ment on the land and to pay the local market rate on
whatever date the ryot chooses to appear and claim settle-
ment. He is given until the end of Augnst to do this. This
form of agreement was subsequently altered as the ryots
claimed that, as the cotton gave a higher ginning outturn,
they were the losers and they did not consider that the
payment of the assessment more than covered the diffcrence.
A clause was therefore added to the agreement as follows :~—
“Dbut for every maund of lint above 25 per 100 maunds of
kappas at which his produce gins he is given Rs. 6.”

10. The cotton now being issued to contract growers is
selection No.1.* This has a ginning outturn of 27 per cent,
and the following are reports on it :—

Report by the Buckingham Mills Co. (Limited) made
in 1909: “ A very good sample fully § inch long and very
strong, colour very white which increases its commercial

rl
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(* Sample shown,)
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value. A further report on this by the samer company in
1914 — _ .

. « No. 1 is very similar to No. 2in length of staple and
colour. The test for this is count 83s, pull 40 1b. The loss

through the blow room is 11 per cent.”  No. 2 report is as
folri(c)swgs,:-“ The sample No. 2 is, I think, the best the result of

this is count 88s, pull 44 1b., the staple is fair { inch and is of
a very good white colour ; theloss is 11 per cent. The sample
is very froe from leaf.”

11. This same cotton was valued by the Imperial Cotton
Specialist in 1912 as equal to the best class of Westerns and
priced at Rs. 275 a (Bombay) candy with Kumptas at
Rs. 290. .

12. Samples sent to the Imperial Institute, London, were
reported on as follows, dated March 31, 1913 :—

Deseription.—Ginned cotton clean, slightly lenfy, fine,
rather harsh, of moderate lustre, and varying in colour from
pale reddish brown to pale cream with many small yellow
or brownish stains.

Strength.~—Fair.

Length of Fibre.—From 07 to 1'2 inch ; mostly from 0-8
to 1 inch.

Commercial Valuation.—The sample was classed as
“about fine’ and valued at 6} d. at the time,

- ‘Iine ’ Bronch was % %
Good Kumptas . 6 .
Midd. American ... 6-80.

Tt is expected soon that it will be possible to give outa
better cotton with a ginning outturn of 80 per cent. Several
other strains have been selected and are now under trial.
The best of these compare favourably with fine Broach.

13. The following shows the distribution of cotton seed
by the department in the “ Westerns ” area:—

1910-11 ... 2,000
1911-12 ... 6,000
1891213 vee ... 5,000
1918-14 ... 6,000 (Selection No. 1)
191416 ... o e 52,000 safficient for 5,200
to 6,000,
NORTHERNS.

14. In the “Northerns” area (Government opened an
Agricultural” station at Nandyal in 1906, with the main
object of improving the cotton orop of the tract, The
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problemg here were.very similar tothose in the “ Westerns'
area and prelimfnary trials of local cotton dptained from
selected villages in the Nandyal valley were made at the
Bellary Agricultural station before the Agricultural station
at Nandyal was opened. Two main types of cotton were
found, viz,, the  Tellapathi,” Gossypium herbaceum and
the ‘“Yerrapathi” or the Gossypium indicum. Of the
former which is the true black cotton soil variety, two
strains were found, namely, the local cotton and the *“ Gadag”
cotton. This latter wag periodically introduced into the
district from the Gadag district of the Bombay Presidency
and is the “Kumptas” of Bombay. It is algo known in
‘Kvrnool by the name of “ Maddikeri.”

15. These two cottons were compared on trial plots on the
Agricultural station and it was found that as far as yicld and
ginning outturn were concerned the local herbaceum was
superior to the “ Gadag” while at the same time it was more
drought resistant. Samples of the lint of these were sent
for report to the Carnatic Mills, Limited, and their report
which is as follows shows little difference in the two cottons:—

“The Gadag cotton was very good and strong staple;
clean and carefully picked, lost ouly 86 per cent. 205 yarn
spun from this cotton alone tested 84 1b.”

“The sample of Northern cotton is very good. The
staple is about § inch long and very regular. The colour
is good and the cotton is very free from impurities; we
have tested it to spinning and it works well.  In the scutching
and carding it was very spongy. The avorage test for
strength 18 19°60 counts tested &3 Ib.

“ There is very little difference in the two samples but
Gadag 1s slightly superior to Tellapathi.

“ Both samples are superior to the ordinary Nandyal
cotton we are receiving from our press owing to the samples
being of one variety of cotton.”

16. As, however, the firet step in the improvement of
Northerns was to improve the colour and as there was a
considerable stock of these two herbaceumn cottons which
produced a very similar lint, which was superior to the cotton
as then brought into the market from this tract, it was
decided in 1909 ander expert advice to mix these two samples
and issue the seed for sale distribution to ryots.

17. In the meantime selcction of single plants had been
made in the same way as described for the * Wegterns > area.
These were mainly of the herbaceum type for improvement-of
the black cotton soill cotton but selections were also made
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from » strain of indicum which gave a white linf and which
would be suftable for distribution in the’ red goil tract.
Except for these latter selections the cultivation of indicum
cotton was given up owing to the frequency of natural cross
fertilization, which had considerable influence on the quality
of the herbaceum cotton. '
Similar precautions have been taken to check the in-
flyence of cross fertilization here as has been necesgsary in

- the Westerns tract already described.

18. The main object of selection work has been to increase
the crop and ginning outturn of these cottons and at the
same time to improve the quality of the lint while maintaining,
the standard of colour. ‘

: o
19. The distribution of cotton seed was commenced from
the agricultural station in 1909 and attempts were at the same
time made to have this grown outside on contract. This,
however, failed and for the next two seasons land was rented
and cotton was grown for seed by departmental agency.
This, however, strictly limited the scope of work and in
1911-12 attempts, which proved successful, were agaiu made
to grow cotton on contract.

20. The agreement under which this was grown was the
satue as that detailed for the western tract but this had to be
subsequently altercd owing to the same reason, namely, the
higher ginning outturn of the *“ Sircar ” cotton.

21. The following figures show the guantities of seed
distributed. This has been sold at rates 20 per cent. higher
than those prevailing Jocally for seed.

LB.

1809-10 .. 3,000 (grown on the Agri-
cultaral station),

1910-11 . 19,000 (grown departmentally).

1911-12 . 34,000 ( do.

1912-13 ... 70,000 grown on contract.

1913-14 ... . 85,000 do. Suffi-

cient for 3,600 acres (The
geason was very unfavour-
able otherwise 100,900 lbs.
at least would have been
sold).

The crop grown by contract growers in 1913-14, i.e., the
seed this year distributed is a single plant strain (No. 2)
which hag a ginning outturn of 30 per cent. (sample shown),

22, The following are reports on this strain ;—
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Report from the Buckingham Mill Company (Limited),
dated 17th August 1911, ““staple 3 fairly strbng, olean and
good colour will lose 6 per cent.

Report received from Imperial Cotton Specialist, dated
8th October 1912,

_Valnation Rs. 31C' a candy (Bombay) with Kumnpta at
Rs. 290,

Report received from Messrs. Tata Sons & Co., Bombay,
dated 24th February 1914.

“ This cotton is very clean, being almost free from leaf
and is creamy white in colour. It may bo classed as superfine.
The staple is woak and variable. The fibres being long and
short mixed, in appearance it approaches fine broach. On
the basis of «“ fine broach ” which is quoted to day at about
Rs. 285, we value this cotton at about Rs. 290 per candy of
785 lbs., Rs. 5 being allowed for superfine class.”

CAMBODIA COTTON-

23. So far no selection work has been done on this cotton
in the north of the Presidency, mainly for lack of room.
With the extension of Samalkota farm and the opening of the
new farm at Sirvel, however, it is hoped that a start will be
made.

24. As regards distribution, work has been gimple. At
first seed was obtained from tho south but latterly the pro-
duce of local crops has been bought and ginned by the farm
officers. This was distributed by the district officers, who
showed samples of the kappas to the ryots, explained how
the crop ought to be grown and offered seed for sale. The
crops sown were inspected later in the season and further
instructions given. This work was begun in 1910-11 when
about 1,000 lbs. of seed were disposed of ; in the following
year secd was more widely availablo of and few demands for
seed came in.  Altogether 2,500 Ibs. of sced wero distributed.
By 1912-13 the cotton had got fairly well-known throughout
the tracts (chiefly the Ceded Districts) where the department
had been working and 12,000 1bs. seed were distributed.
Last year (1913-14) demands were not great as the seed
already in these tracts was almost sufficient to meet all
demands. Kndeavours will be made in the future to extend

the cultivation of this crop in the Circars, where there seems
more chanca of its keeping its good quality than is the case
in the Ceded Districts, which seom to be too dry for it; and
to get the ryot to take more care in its cultivation, more
particularly with regard to sowing pure seed. With this
object in view, supplies of pure seed will be maintained at
the various stations in the division.
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COTTON IN THE SOUTH OF THE BRESIDENCY.

25 Varieties of cotton and their distribution.—The vaﬁ'.iet‘:y

Which'predominates is known as 1;{)pa1<m 0_1{ uk;(aérgi mg‘q;:rés
i ' 8 0 ; ,

main variety found on the black sol Coim
g:i)em 'l‘richinogoly, Seuth Arcot, M:d.dl)l"a, and Ramnad_. L

26 The other black soil variety is karungauni whic : is
now the predomirating variety in the _Tinnevelly district.
This, or & variety closely resembling it, Is al‘so fouud to ‘somﬁ
extent in the black soils of Trichinepoly, Salem and South
Arcot where it is known as ladam.

27. The following ate expressions of opinion and valuation

the lint of these two varieties :— ‘ )
o ?Ji:/erpool valuation, 12th February 1908, made for the

rowing Association. o
Brm%aﬁ%?)ﬂﬁ s«asogn picking.—* Fine” very clean and
'l alue 53d. _
" lghIt(’a:;n,l;mm:i sw,mmclr pig]gi;z! .~ F.G.F.” not so clean and
1 bove, value 53d. ,
bng%p?a;??;«m?m’eu,,), season pﬁc/cing.—a—“(}ood’ very good
colour, staple very short, value 54d. o “Good” light
Uppam (Tinnevelly), summer pwkwy;;—— 0
brown in colour, staple very short, valued%-.d. e
. Great difficulty was experienced 1n getting tue
s&miél;es(}valued at Livcz;‘pool and the Chairman of ‘t:he Br;lmsh
Cotton Growing Association wrote as follows :— V;Te a.v?i
« approached several brokers in Liverpool and dqo on:to .
« them would take the matter up, as you know Indian co cin
““ig very little used now in this country a’x’ld consequentiy
« there are very few men who understand it.” .
Messrs. Biony & Co., in 1909 mad(? a spmmngﬁsest o
ordinary karungenni with the following 1'esu10t.g(—)— :si'm
weight in the soutches 95 per cent. counts 1960, testing

51 Tbs.

29, In 1911 samples of uppam fmd' ?ammgann} were S?})llt
to the Imperial Institute, London. [he following 1is the
this examination :—
resul‘t‘ rg‘fheh:;smn parative examination of the uppam and k’arn}x:-
« " sonstituents of Tinnevelly cotton has shown that the
Eoemer vari i ; - staple than the latter, the
s former variety is of much coarser stap o the lattor, Lo
“ gverage diameter belug, vespectively, ‘00084 inc a.mﬁ ) e(
¢inch. The karunganni is thus scen to apprc;xnna:ltp i ne,nrss
“to Bgyptian cotton whilo the uppam has the orc 1naa;ytcoatﬁe
“gharacter of most Indian cotton. In oth.er res}plw 8, the
“ gasmple of karunganntis little, 1f .at'nll, superior to I e{ug) pz:’rﬁz
« It appears, however, from tho information supplied by the

7]
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¢ Deputy Director of Agriculture that the growth of karun.-
“ ganni has been tinfavourably affected by the weather.” «

The following is the summary of the examination :(— '«
Uppam. Karunganni,
Description. Clean, harsh, fairly lus- Clean, somewhat harsh
trous, of white to pale rather dull, of cream
cream colour and al- colour and free from
most free from staius. stains,
Strength, generally Good . Good.
Length of ‘9 to I'1 inch o '8to I'l inch, mostly9
fibre. to | inch.
Diameter of  From 00065 to ‘0012 I'rom ‘00068 to ‘0010,
fibre. inch, average ‘00084, average 00074,
Microsco- Fibres examined wore Fibres examined were
pical fully matured. fully matured.
~ charac-
ters,
Commercial  6}d. with “ Good” Tin- About 61d. with “Gond”
valuation, nevelly at 6.5, Tinnevelly at 8.5,

Opinions on samples of uppam and karunganni shown to

buyers in the gouth for spinning have been nvariably in
favour of the latier. '

30. The Koilpatti Agricultural Station which is situated
in the centre of the “Tinnevelly” tract was started by
Government mainly with a view to the improvement of the
Tinnevelly cotton and up to the present this is the onl

Agricultural Statiov in the southern districts suitable for the
conduct of this work.

3l. Karly work in plant selection showed that the
much more variation in the K
Uppam and this combined with its superiority have led to
work being confined to the improvement of this variety.

32. Selection for the improvement of karup
has followed two methods : (1) a bulk select
each year plants of a definite uniform habit
i collected separately for sowing.

33. The following are spinning reports b Ti
Mills on the produce from tYhe buli serl)ections}tihe llnnevelly

“23th dugust 1913.—The cotton in the bales ig very
“clean and excecdingly free from broken leaf and stained
“dead fibres. The two tests taken through the blow room
“ guve aloss of 7§ per cert. to 7 per cent., respectively. The
*“fibres seem very even and although perhaps of a rather more
“creamy colour than Tinnevelly cotton, the coiton has g silky
“appearance which makes it look quite white. We took 'it

“ through the ring frame and spun it along with our ordinary

re was
arunganni variety than i the

ganni cotton
lon, () solecting
from which sced
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‘¢90s. The result was for the same eounts an ’average
K gt(:)r?ength of 88 lbs. against our ordinary 20s of 50 lbs. The
‘6 yarn is very even, very clean and is an exceedingly good
«20s yarn. Comparing the tests with past tests _of Tinne-
“velly and Cambodia, the Karunganni seems to just come
“ between the two in point of strength, but is superior to
“both in other respects.” ,

84. ''he following is a spinning reportreceived {rom the
Tinnevelly Mills this year of this Karunganni cotton grown
by ryots and machine ginned at Messrs, A, & F. Harvey &
Co.’s agency at Satur :—

¢« We have taken tests of the first two lots of Karun-
“ganni cotton from Satur, The second delivery looked
“ much nicer and cleaner in the bale being more free ‘from
«leaf. We enclose herewith the results of our test through
“the blow rcom first lot lost 8 per cent. and second lot lost
“8 per cent, We spunitinto 20s yarn. . . . . B(‘)th
“]ots came out alike in strength, colour and evenness. The
“ cotton makes a very nice, white and even yarn and the
“strength is certainly above the average of any cotton we
“gre uging with the exception of Cambodia , . . . . The
“ cotton is certainly a very great improvement on the Tinne-
“ velly we got at present.”

35. The other method of sclection is by unit strains. An
individual plant is selected and its kappas is examined
and given marks for (1 vatural twist of the fibre, (2) even-
ness in length of the fibre, (3) fineness. The length .of the
fibre, the yield of kappas and the ginning outturn is also
ascertained. .

The seed obtained from such plants, which pass muster,
are next year sown in separatc plots, each plant being given
2 X 2 space so that each plant has as far as possible
similar conditions of growth. From the crop raised, a
certain number of plants are selected and the kappas from
these is separately collected. Attention 18 paid to the shape
and habit of the plant. 'The ripening habit of the strain is
also noted by means of periodic pickings of kappas. The
crop frenfthese marked plants 18 again examined individually
and a further selection is again m:_ule the fo.l]nwmg ye:ax}'].
This continues year after year until a type 18 ﬁxed whic!
possesses the characters required. When this stage is
attained the seed from several plants of the same selection
which have similar characters in all the points mentioned
above, are mixed and sown in a B-cent. plot under ordmazy,
or as far as possible ordinary, field conditions. From this

2eA
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test thade v?/hich' do not promise well are rejectgd and the rest
are the following year grown on acre plots under actual *field
conditions. Here further strains if necessary are weedetl
out. The following year thosc retained are grown by contract
growers on areas of 15°20 acres and the lint obtained is
sufficient for proper spinning tests under factory conditions.
Though this Agricultural Station was started in 1904 it was
not until 1908 that it was possible to commence this work
and 1t wags only in 1912--13 that one strain has reached its
final stage.

36. The following is a report on the spinning of this
.strain received last year from the Tinnevelly Mills.—

“ Company No. I.—Tt was very clean in the bale and
““ the test of 100 1bs. from each bale showed a loss of 6 per
“cent. and 56 per cent., respectively. The carding showed
‘1t to be particularly frec from nep and leaf. We spun it
“into 208 yarn and the spiuning was excellent. The resultant
“ yarn when tested for strength gave ag follows:—76, 57, 58,
68, 60, 83 and 61. Average strength 65 Ibs.  When tested
“ for evenness it showed us a splendid yarn, Taking the tost
“ made in comparison with the test made in August (bulk
““ selection karunganni) we have no hesitation in saying that
“ the cotton is much superior in evenness of staple and
“slightly stronger hut the colour of the two is identical. Tt
**18 o nice silky cotton and although of a slightly creamy
“tint, the yarn looks very white and is a satisfactory yarn
““in every way.” '

37. The following is the report made this year :—This
indicates better the value of the cotton as the tests wore
made to see what the cotton was capable of spinning up to.
Me. Steel of Messrs. A. & v, Harvey & Co., was of opinion
that it would spin up to 40s.. ‘

38. The following is the result of a test made at the Tinnoe-
velly Mills in spinning 40s yarn.—"he spinning master writes.
““1 ran a special test through of this cotton and spun it into
40s yarn. [ must say that the yarn far exceeded my expecta-
tions. .Blow room test showed 7°X per cent. losse [t is a
very nice even yarn indeed and the strongth test js every bit
a8 good ag (’arphodia, viz,, 36 1bg. with the same producvtion.
It spun exceedingly well and if all this typo of cotton 1is like
the sample we tested, 1 should say it w
bodia. 'The colour is excellent and comp
with yarn we spun from pure Americ:
whiter than Cambodia,”

<

as superior to Cam-
areg very favourably
- cotton beingefar
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Subsequently Mr. Osborne, Messts. A. & F. “Harvey &
Sohs, agent at Virudupatti, wrote. The Spinning Master,
* Tinnevelly Mills, says * that this quality (Company No. 1)
is better than any of the others as regards strength and
colour and that the mill is now getting splendid results from
it in apinning 508.”
39. Spinning tests were also made this year by the Tinne-
velly Mills of six other strains 40s yarn being spun in the
case of 5 and 44s in the case of the 6th.

[N.B.—Bamples of these cottons and yarn on show.,]

40. The results are all very similar and the following are

remarks made on two which have been retained :— >
Company No. 2.—The Spinning Master of the
Tinnevelly Mills reports :— *“ It was very clean in the bale

and test through blow room showed us 55 per cent. net
“logs. I had it spun into 408 yarn and it makes an excellent
“strong yarn. It is as good in cvery way as the ‘A’ type
“ (Company No. 1) with one exception, it is not quite so
“ white. It is as strong and seems quite as even in staple.”

Company No. 3.— Mr. Osborne, Messrs A. & F. Harvey’s
Agent at Virudupatti, writes that the mills say that this “is
a nice white clean cotton but not quite so strong as the
other ¢ A’ types sent for testing. It 13 suitable for spinning
np to 44s. They tried to spin 50s but found the cotton
unsultable.”

> 41, To understand the reasons why three types of cotton
have been retained, it is necessary to know something of the
agricultural conditions of the tract. In the north the scason
is a mounth to six weeks earlier than in the south. This
means that the bulk of the season picking is completed before
the hot weather really sets in. Hence a eotton is required
which ripens evenly, i.c., ripens its crop practically all at the
same time. Company No. 1 has this character and the distri-
bution of seed of this strain is now restricted to this tract
where it is expected that it will replace the Uppam variety
which on account of its even ripening habit predominates
here. It has been tested in the south of this tract, but it has
been found that it is unsuitable except in years when the
sowing rains are very early. If sown late the crop will be in
full young boll when the hot weather sets in, which causes
bolls to drop before they have matured their cotton. This
strain has a ginning outturn of 2-3 per cent. more than the
ordinary Tinnevelly cotton.

" 49, Company No. 2 i3 a cotton which ripens unevenly and
therefore when the hot weather sets in, it can withstand iis
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pifect mubh betterthan a cotton which ripens evenly, ag it

~carries a comparatively gmall number of well~developed bolls |

at one time. This strain has beeu distributed all through the
gouth, Last year showed this strain to be a very heavy
cropper in a late season aud as it has a vinning outturn of
over 31 per cent. it is a much mare profitable crop than the
ordinary Karungauuni which gins at about 25 per cent. on an
average. It has the additional advantage that on account of
ibs uneven ripening it does not becume entirely exhausted
alter the seavon picking. In the south the ryots depend
considerably on the sminmer picking “which is dependent on
the thanderstorins of April-May. In the north. these ruins
are seldom sufficiently dependable and hence ryots there are
not phrticular whether the variety gives a good summer
picking or aot.

43. Company No. 3.—Although it is not such good cotton
as the other two, it is still a considerable improvement on the
ordinary Tinnevelly being capable of spinning up to 44s yarn.
This has been retained with a defiuite purpose, so far it has
been found to be a heavy yielding straiu, bus its chief value
lies in 1ts high ginping outturn which ix 53} per cent. Of
recent years a cotton known uader various names as < Mailam,”
“ Malan,” ¢ Pulichai,” * Vada ™ and even * American” has
gained considersble favour in many villages. This is the
white-flowered Jari cotton of the United Provinces. When
this was Tfirst noticed the attention of all firms dealing in,
cotton, as well as the Tuticorin Chamber of Commerce, was
drawn to this by the department A joint note was then
issued by all firms and published Lroadeast by means of
leaflets stating that this was a verv inferior cofton and ne
firm would buy it. The direct resnlt of this was that dealers,
in order to dispose of their kappas mixed it judiciously with
Tinnevelly, and g0 wore able to sell it without much trouble.
Thus, instead of checking the spreud of this cotton, the direct
result has been that the whole quantity of seed at the gins
contained more ov less of this cotton and now this variety is

to be found everywhere especially in the north of the tract -

mixed in varying degrees with the or
Dealers are encouraging the growth of this variety by making
arrangements to collect seed of this pure and this year the
price charged for this seed has been Rs. 20—~24 per pothie
which 18 pearly double the price of ordinary seed. This
shows what a demand there iy for this variety. There is thus
a likelihood of thece being an iucreasingly large proportion’ of
this mixed with Tinnevelly cotton unless sowsthine can be
done to connteract it and efforts are being made this season

tinary Tinnevélly crop.
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to gpt persons to try this new strain frém.the Government
farm, while seed farms also are being grown with it to pro-
vide seed for distribution in the event of its succeeding well.

44. It is possible also that the war will assist in ridding
Tiunevelly of thig cotton. None of the mills in the south will
uge it owing to its short, coarse and brittle fibre ; and, as
export is likely to be restricted, this will mean that the better
samples will find s wore ready market. The trade could by
exercising more strict control of the buying do much to rid
Tianevelly and Ramnad of this cotton.

45. Besides this Mailam cotton, there are in the southern
districts two perennial cottons of minor bnportance. These
are the Nadam and the Bourbon. 'T'hese two varieties are
both red soil cottons. They are principally grown, fized
together in varying proportions, in the east of Coimbatore,
the west of Salem and the oxtrome uvorth of Madura. 'T'he
former is an indigenous cotton The lint is coarse, very
variable in length, but in general very short and is regarded
as of little value. The latter is an introduced cotton of
exocellent quality when well grown, but this is seldom the
cage. It is grown solely asa dry erop on the shallow red soils
rich in lime and it will not pay to grow it in any other way.
It yields very little kappas the first year and is at its best in
tha third year provided it has survived the very arid condi-
tions which so often prevail in this tract. [tand the Nadam
are both a seurce of much injury to the better cultivated
varieties of cotton, viz., Uppam and Cambodia in that the
harbour and maintain many nsect pests which would hardly
survive if all cotton crops were treated as annuals.

DISTRIBUTION OF SEEN.

46. The present methods that are adopted by the
department to distribute seed and to maintain the quality of
the cotton are as follows 1~

Yhe work of the department has until this season been
practically confined to the middle and south of the tract,
owing to the unsuitability of karunganni to the north of the
tract. “This year owing to the production of promising unit
strains of an even ripening habit the work has been pushed
out into the north. The department obtains its seed for
distribution from seed farms vaised by contract growers.
The seed for sowing is supplied to these growers hy the
department which also supervises the sowing. The kappas -
of tho season’s pickings is bought in by the department,
which gins it and jssues the seed to village depots for sale,
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These depots number some twenty to thirty and are arranged

- to supply to the whole area of the south. The seed is sold at
a fixed price—this year at Rs. 12 a pothie of 247 lb, The’
depot 18 in charge of some responsible man in the village who
sells the seed and keeps a register to whom it is sold, area to
be sown, ctc. For this he receives a commission of 8 annas
per pothie sold. The sced supplied to these seed farms up
till last year was that of the bulk selection, karunganni
grown on the Koilpatti agricultural station. The area of
these seed farms is strictly limited, viz., 400 acres and this
supplies seed sufficient to row 10,000—12,000 acres, which is
from 4-5 per cent. of the total arca under cotton in the tract
suited to Karunganni. Last year about one-fourth of this
seed farm area was sown with sced of a unit strain (Company
No. 1) and this year about 60 per cent. of this area has been
sown with seed of a unit strain (Company No. 2). The seed
of Company No. L grown on sced farms last year has been
this year distributed to depots in the north ot the tract, i.e.,
the Uppam area; and, in addition to the 400 acres of seed
farm grown in the south, 75 acves are being grown in the
north of Company Nos. 1 and 3.

47. The demand for departmental seed is very great and
much greater than the supply and in the earliev years of
distribution this had a considerable influence on the (uality of
the general crop. Within the last fow years however the
number of gins has very greatly increased, as not only have
cotton firms increased the number of gins at their cxisting
factories but new factories have been started. 'Uhe result has
been that a very much larger proportion of the cotton is now
machine ginned and the hand gin is fast dying out. 'This
has meant that the seed supply which formerly chiefly
depended on the hand gin is now very largely dependent on
the factory. The problem to be faced was—Should the
department increase its sved farm area or should it aim at
making the ryot more alive to the advantages of good seed and
more dependent on his own resources. For the south of the
tract alone 8,000 to 10,000 acres would have been required
for growing the seed requirements of the crop. It was
decided therefore not to increase the area of seed farm but to
alm at getting villagers to co-operate and have sufficient
kappas ginned to suit the requirements of the village. For
this the co-operation of all giuning firms was sought and all
agreed to gin separately all lots of kappas brought in by ryots
for seed purposes. ‘I'hree villages were induced to do this in
19112—13 and twenty in 19183-14, but the chief difficulty met
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with is that at the time of ginning, the ryot can often get a
bettar price for his kappas by selling to the dealer who buys
from his village. The village dealer appreciates a good
sample of kappas and does not mind paying more for it, as he
can utilise this to grade up poor samples. Only one firm
shows its appreciation of a good sample by paying more for
it. The ryot ultimately gains by this co-operative ginning as
he can sell his seed at sowing time at 50 per cent. and more
above the value of the seed at the time of ginning, but he does
not realise this at the time he is selling his lint, He reckons
it up and finds that the local dealers’ offer is better than what
he gets for his lint and the current value of his seed aud he
saves himself a lot of trouble by selling locally in his own
village. However this last year seed sufficient to sow 12,000
acres have been stored in these villages. It is to these
villages that seed of unit strains are being sold. Company
No. ¥ which gins at 31'8 per cent. is being thus distributed
in the south on condition that the kappas is ginned for seed.
The 25 per cent. increase of lint to seed will however be
probably sufficient inducement to do this. Farther than this

~ the demand for departmental seed is so great that depots for

sale are now only opened on condition that the ryots arrange
next season to take the kappas in for ginning for~seed.

48. No work has been done in Coimbatore, Salem,
Trichinopoly, or South Arcot except the encouragement of
Cambodia by sale of seed. 'This however is no longer neces-
sdry as the local seed supply is now ample and many of the
firms interested in this cotton are much stricter as regards
quality of kappas than they are in the case of indigenous
cottons. 'Thus good seed is available in large quantities.
Selection work with unit strains has been commenced with
Cambodia, but work has not yet reached that stage when
results can be given.

, Statistics.

49. Forecasts of sowings are issued on 7th August and
7th October and estimates of ontturns on 7th December and
7th February each year.

50. In order to get more accurate figures of the move-
ments of cotton, presses and mills are being requested to send
each week to the Director of Agriculture statements of bales
gressed, etc. (forms will be shown). These will be totalled
or the different varietics and the totals published and com-
murmcated to the Divector of Statistics, Caleutta, The figures
from presses and mills will of course be kept confidential.
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SUMMARY OF THE DISCUSSION ON COTITON.

Mr. Buckley opened discussion by inviting criticism on
the types of cotton which the Department wasg endcavouring
to put out ir the different districts. Sumples of these with
the yarn spun therefrom were on the table. Northerns and
Western, .., those from Bellary and Ceded  Districts were
first considered. The representatives of the Buckingham

- Mills who are the chief local consumers of this type of cotton
said that the samples recently put out irom Nandyal answered
their purpose very fairly well and were the sort of type of
cotton that was required. On being asked to define their
type a little more definitely, as Mr. Hilson had a selection on
the Nandyal Farm which was similar in general type but a
somewhat heavier yiclder (which of course was most important

~ from the point of view of the ryot) but was distinctly harsher
in texture, they replied that the first requisite was uniformity
then colour and strength. The fibre should be & good inch
long in length and strong and after this as finc as possible-—
especially was improvement in fineness needed in Westerns.
This brought up the general question of what the firms
considered formed a satisfactory test of the relative values of
the different selections of cotton. Mr. Chadwick said that
the Department had frequently sent small consignments to
different judges even to Bombay, Poona or abroad and the
opinivns expressed had been divergent. The unanimous
opinion was that an actual spinning test performed by local
mills who are accustomed to deal with that class of cotton is
far and away the most satisfactory test; and the represen-
tatives of the mills in Madras, Coimbatore and Tinnevelly
expressed their willingness to carry out any such tests for
the Department at any time and stated that they could more
readily accept each other's opinions thereon than the judg-
ments formed by distant cotton experts on hand samples,
The smallest quantity with which such a test could be made
would be from 300 to 4001b. of lint or if different counts
were spun more would be required. Mr. Vital Das Sait
suggested that the aid of some of the Bombay mills should
be obtained for testing finer counts; but it was pointed out
that Messrs. Harvey & Co. had already spun some of the
selections into 40s and had even obtained 50s with others,
samples of all these were actually on view on the table. Mr.
’ Miller on behalf of Messrs. Harvey & Co., Tuticorin, also

91

he cotton which was being put eut in Tihnevelly
Ztlzfiﬁz; h::a.gma distinct improvement over that formerly
c;btained, but his complaint, in which he was supported b{
every representative present, was that :chere was not:, enoug
of it, to which Mr. Winter on behali of the Cmmb_atox:e
Mills and Mr. Vital Das Sait added thap no work- of this
nature seemed to have becen attem_pted in the qumbatore
district an important cotton growing tract. The general
position was admitted but it was pointed out that for some
years seed of known quality sufficient to sow each year over
21,000 acres had been sold aunually ; and that this had had
some effect. But such expansion takes time, and to bring home .
to the ryot the monetary advantage of cultivating a good
variety and of preserving the seed pure, it was necessary to
got him into as close touch as posilble with the market which
especially required that grade of produce so that the full
advantage might be reaped by him. It was true that even
now the local dealer would sometime pay a little more for
specially good lots of cotton in order to use it to grade up
his inferior stocks ; but such transactions did not bring home
to the ryot the interest which a mill had in obtaining uniform
samples of cotton in the same way as dealings directly with
the firms’ agents in which the latter were prepared to pay
for quality nor did it help him to keep his seed pure. From
the general discussions which ensured it became elear that
whilst very small lots were of little use to any one whether
si)inners or exporters, yet spiniers were, ou the whole, more.
interested in smaller quantities than exporters. Unless prac-
tically the whole of the cotton of a whole district were graded
up it is almost impossible for the exporters to place it on a
foreign market as an improved strain.  Although better
cotton does normally mean a better price in the export trade,
as elsewhere, yet consignments are so large that unless the
special selection become established over a very large area it
is impossible for them to differentiate the selected fibre, all
the more so because it is difficult to ensure special lots
reaching special mills abroad. The local mills, however,
are in closer touch with the producers and are more inter-
ested in the various selections at an earlier stage in their
history. Exporters did not object to mills belpg circu-
larized apout good strains of cotton which were being spread .
in certain villages or localities since by the time these strains
got on a sufficiently large scale to be of interest to them they
wege bound to hear of them. The mills would in such cases
like to have information regarding the latest tests to Whl\'}l}\
such cotton has been submitted.
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Mr. Sampson then explained the methods vursued by the
department ln spreading better seeid.  Need of special 8train
was sown on contract for the department in Tinnevell Yy on over
400 acres and in Kurnool and B(:llary oun over 1,000 acres, each
year. The department supervised the cultivation, bought all
the produce, ginned it at their own gins on the farms, carefuil
sorted over the seed to pick out all poor or damagod sced and
at next sowing season sold the sclected sced at a pumber of
village depdts throughout the tract. The depdts were under
departmental inspectiou and the seed sold was actually used
for cultivation purposes. These stocks of sacd wore always
priced at least L0 per cont. above the village rates and were
practically always sold out entirely svery year. In the days
in which much of the cotton was ginned by small hand gins
in the villages there was a good ehance of seed thus distri-
buted being kept fairly pute from year to year ; but with the
growth of the system of taking the kappas to large gmuneries
the danger of the villagers getting buck mixed seod was
greatly inercased, and in Tinunevelly attempts had been made
with considerable suecoss to induco those villagers whom the
department knew had cultivated purce a botter straiu of cobton
to take the groduce jointly direct to the large ginneries, the
Managers of whom made spocial arrangemonts for ginning it
promptly and separately from any other consignment and for
returning tho secd immediately to those villages. This had
proved to be profitable to the villagers and more villages had
takou it this year than last. It was hoped ultimately to get,
such villagers to join tagether in co-oporutive agsociations for
carrying on such work.  Mr. Chadwick read an oxtract from
a report which he just received on the working of one of
those societies which showed that the members had made an
additional profit of about Rs. + an acre by thus working to-
gother and dealing direct with the firms. They also had their
stock of pure seed for next year. The ropresontatives of all
firms present stated their readiness to gin such cousignments
separately with o view to preserving the purity of the strain
of cotton.  But thoy were not prepared to eXpress auy opinion
on the possibility of such societies becoming general and
effective working agencics in cotton trade, The Bomba,
Company expressed the opiuion that good resuits would be
most quickly obtained if Governmoent could take over the
whole of the seed supply for any special arca. The area
cultivated in Tinnevelly formoed i suttable tract for such
enterprise. It is compact and distinet and ugt excessive in
area. Mr, Chadwick said that this would mean the maﬁage-
ment of about 10,000 acres of seed farms svery year, to which

29

* ’

iven that that ought not tp be beyond the
t;l:)e “gr;s;e;rgggigation. Other snggest}ons were that vendors
tf cotton seed should be licensed, their stock mspected and
control exercised over them. It was feared, however, that
this last suggestion was bardly practicable as so much cotton
geed is uged for fodder, stc., tliere are g la_rge number of _deaIers
ip it and it would mean a very violent mterferen(:e with the
methods of village trade. Apother suggestion pt}t forward
was that the Egyptian methods should be copieq in Mad.ras_
But the two countries had developed on _such dlﬂ'e{'ent hm_as
that it was impossible and inadvisable to mtro@uce m.to Itld}a
that degree of (overnment mterfference which existed in,
Bgypt. 1t thus seemed that whilst firms were friendly to
these village associations yet the time when they would be
thoroughly wide spread, reliant and competent s.,eemed. 80
distant that the general feeling was that in the immediate
future secd distribution through the .help of Government

officers ought to be pushed still more vigoronsly. .
Item 4 on the agenda was then taken up ; viz., to consider
whether means were possible towards helping to grade
produce more satisfactorily either by organising auction sales
in markets; or by heavier deductions for bad or inferior
quality or by firms making advances on crops grown pure to
be inspected whilst on the ground.  The system of the markets
of Berar had at times becn held up as worthy of imitation
Mesars. Ralli’s representatives kindly explained that system ;
the point was that there was there -4 proper open market in
which the ryot had a better chgnce.of knowing th_e correct
price of the day and getting a fair price for the quality of .the
cotton he brought for sale, whereqn other representatives
present agreed that open and recognised markets would not
materially assist in checking mixing or adulteration and that
the lines of business in Madras were now so well established
that it would be almost impossible and most probably
inadvisable to attempt to interfere with them. Qn the'secon‘d
suggestion the firms agreed that tl?ey had 1.t entirely in their
own hands. They undoubtedly ‘dld penalise bad samples.
They weie not prepared to eonsider any s_'%zs:tem of advance
against gf'owing‘ crops known to be pure ana 1nspecqu when
on the ground as they were all of the opinion that it would
probably cause more difficulties than benefits. In reply to a
question Mr. Chadwick said that the Agricultural Department
did not attempt to handle ryots’ cotton directly on its way to
the firms in order to examine the quality and that they coul.d
not undertake to doso. The extent to which they had gone in
the past was to give to a few of the villages with whom they
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had been working satisfactorily from four to six years an intro-
ductory letter to a firm—to the effoct that the cotton which
these villagers were bringing was the produce of pure
selected seed. This was one of the ways by which they tried
to bring the firms into closer touch with those who were
growing selected strains.

Uuder the fifth heading as to how the trade can be best
kept in touch with the work of the department (a) in local
areas and (b) more generally, all that materialised was that
firms working in a particular locality would be glad before the
picking season commences of information as to the villages
which to the knowledge of the department had caltivated
selected seed that season. KFrom time to time the work
which had been done on cotton should be collected and
summarised in a more convenient form than it now appears
in the annual official reports.

The question of the manner in which cotton could
deteriorate in value after leaving the grower provoked some
discussions. It was emphasised once more that wilful water-
ing is not common in this Presidency and that mixing of
cotton waste is probably less prevalent than previously ;
mainly because mills are taking action to do all they could do to
prevent it. Mr. Wathen of the Madras Railway showed from
his returns that the quantity of waste booked as such on the
railways was inconsiderable. Mixing however was common
and this was the chief difficulty with which spinners have to
contend. Mr. Vital Das Sait explained that it was ofteu
done even in the carly stages sirce when complying with
forward contracts ryots would, in order to endeavour to save
themselves from loss when prices fall, often endeavour to mix
good and inferior types together. Government officers could
not deal with this. But whilst on this subject of mixing,
'M_r. Chadwick mentioned a danger which was threatening
I‘mnevelly cotton. All dealors in that tract knew of it and
he wondered whether anything conld be donc to ayert it.
Thus was the cultivation in North Tinnevelly of a low grade
of cotton known as pulichai or mailam or jari. [t was really
a lowy grade form of Bengals introdnced from the United
Provinces. Mr. Chadwick read an cxtract from a lebter from
a village assoelation in which the mewmbers said that they
glmost dc.s:paz/'ed ot ever being able to eradicate it, unless all
mterests, including a1l firms could agree to combine to fight
it. It_Was readily agrced that, Tinneveilies maintained their
price in the world’s marketg on acconnt of their special
quality; and if the cultivation of this Bengal cotton, becdme
so general as to be the prominent type in that tract of
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country pricq; would mnecessarily fall ’ to, that which is
obtatned for Bengals, one of the lowest priced cottons of
India. The attraction from the point of view of the ryot is
that this poor cotton yields more heavily than karungauni
or Tinnevelly cotton and so if some of it can be passed off
mixed with the Tinnevellies it is npaturally immediately
profitable, although the ultimate effect of such action may be
disastrous. Itwas only introduced some seven or eight years
ago; and very shortly after its presence had been detected
the local firms endeavoured to combine together to stamp it
out by refusing to purchase bales of cotton containing it.
This agreement however broke down. Bat since at last a,
selected strain of karunganni has been obtained suited to
this northern tract of L'innevelly and capable of ginuiag at
83 per cent., i.c., ag much as this pulichi or mailam ; there
is now a substitute rcady to be put before the ryots and an
attempt was made at the meeting to sound the exporting
firms as to whether they would in these circumstances be
prepared once more to take comjoined action against this
Bengal intruder. It was, however, not possible to come to
any working conclusion as Messrs. Ralli’s representative
present was unable to make any engagement binding on
their firm without reference to head-quarters. The question
is one of of considcrable difficulty and is of great importance
to north Tinnevelly.

Messrs, Alexander and Lennon of the Buckingham Mills
iritroduced the question of the damage done to lint in small
ginning factories which existed chiefly in the northern portion
of the Presidency and in Coimbatore.  Mr. Vital Das Sait and
Mr. Winter of the Coimbatore Mills also agreed. Mr. Wait
speaking from experience of the Bellary district stated
that where ryots had to bring their cotton a long lead
to a large buyer these small ginning factories were un-
doubtedly of advantage in saving carriage. But there
was no, doubt that these small gioneries were often very
badly run. No stock of spare parts was kept; the leathers
of the rollers were not renewed which is absolutely neces-
Sary, andD very great damage to the lint, even up to 20 per
cent. in value, would result from this bad handling. 1t was,
strongly urged that all such gins should be iuspected by a
Government officers who must have hud experience in the
practical handling and management of cotton gins. The
difficulty as Rev. Bawden at once said was to determine how
the orders given at such an inspection could be enforced. It
would entail legislation and the inspection of all ginneries
large and small. Whilst such an act would be admittedly
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difficult to enforee and on general ground probabiy undesir-
able ; yet the firms emphasized the damage that was thus
being done to the cotton crop simply by bad giuning. The
Departments of Industries and Agricalture said they would
endeavour to see what they eould do to mitigate this evil.
It was stated that in Coimbatore well ginned cotton would
soll for Rs. 4 or 5 over badly ginned cotton. Many of the
ging in thia district had been crected in eonjunction with
Pumping installations and consequently could be inspected
at the same time as the pumps and engines. ‘
On the matter of statistics Mr. Chadwick explained those
that wore issued and stated that he was aware that frequently
the forecasts differed widely from the actuals. The last year
or two had seen an improvement and all he wished now to
say was that he welcomed any criticism on them at any time.
More accurate figures of area were now being obtained but
the difficulties came in estimating the outturn of the crop.
This difficulty was somewhat greater in this Presidency than
in other parts of India as in order to suit the general condi-
tions of all India forecasts had to be brought out at a time
when was somewhat carly to estimate the crop in Madras.
This is especially the case with Tinnevelly cotton which is
the latest sown in India. The firms agreed that those
~returns were useful. They wanted them as accurate as
possible, and that they would not tolerate any margin or
error. Mr. Cross of the South Indian Railway here inter-
posed that for the purposes of making the most economic
use of waggons, the railway also required to know in
advance as accurately as possible the stocks of crops of
produce which would likely be moved and whilst he had hig
own inspectors out making enquiries yet the reports prepared
in the Director’s office arc excecdingly useful to him for
purposes of check. This was especially the case in the larger
and heavier crops and he was certain that there was more
information available in that office which could be gonveni-
ently communicated to him than he was getting at present.
A.promise was wade that this would be seen to. Mr. Chad-
wick then explained the new returns which it wasgproposed
« t0 be introduced by which every press and mill will send to
his office every fortnight a statement of the number of bales
pressed and of cotton received. Thiy would be compiled 1
his offico and would be totalled for the different tracts.
Theso totals will he communicated to the papers and to SUC
firms as required them as well as to the Director of Statis-
ties, Calcutta. Kvery firm present welcomel this new move
‘and wanted to know why it should not be done every week
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instead of once a fortnight. Mr. Chadwick veplied that he
could and would get it done every week if the firms wished
it. He had thought that the firms might find the supply
weekly returns inconvenient. This view was generally
scouted and it was stated that weekly returns especially if
those of current exports could be added would be a great
improvement. These were promised. On examination of
the forms Mr. Cross asked that the cotton should not merely
be described by its trade names but districts from which it
comes should be shown at foot-note. What he wanted was
if possihle districtwar totals. The Coimbatore Mills and
Mr. Vital Das Sait strongly urged that in all returns figures
of Cambodia cotton should be given separately from the
others, In veply it was stated that whilst on paper it secmed
the simplest thing in the world to collect figures of areas
sown yob in actual practice it was very difficult to drive into
the heads of the local taluk and village officers that such
compilations of figures early in the season served any useful
purpose at all or were anything but an nunmitigated nuisance ;
and that at prosent it was found sufficiently difficult to
obtain approximately correct figures of totals without further
complicating returns by rcquiring figures for different
varieties of cotton sown in tho same village. Mr. Vital Das
Sait urged that sufficient indication would be given if village
arcountants were required to differentiate between irrigated
and unirrigated cotton. It is possible that some such
change could bo feasible. Tho Tinnevelly Mills said they
required no such distinctions in the forms but other mills
especially those from Coimbatore maintained that such
information would be useful.

On the question of Cambodia being raised there was a
consensus of opinion that on the whole the Cambodia cotton
which is now coming on the market is not as good as it
was a fow yoars ago. It wasfrequently badly mixed and in
some cascs had unduly deteriorated. Tt was admitted that
very good samples were still obtainable and that much of
the deterioration might very possibly be duoc to cultivation
in unsuitakle localities; but it was very strougly urged that
work upon Cambodia similar to that already done in Tinne-
velly and on Northerns was an urgent nccessity. It wasa
cotton that possessed very great possibilities and all represen-
tatives from the Coimbatore district whatever their interests
supported each other in maintaining that sclection and
district work upon Cambodia ought not to be any further
delayed. Others said that till they came to the meeting
they had not realised that so much work had been done at

2
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Tinnevellies and Northerns and having seen gnd heard what
had been done they felt the more strongly that Cambodia
in their districts ought not to be neglected. Tt was stated
that this was one of the carliest new works Whikch (the
department intended to take up and there the matter dropped
with the expression of the hope that the time whenpt)he
department would be stronz cnough to undertake it would
soon come.  Rev. Bawden observed that the impression
borne 1 upon lnfn by the day’s discussions all tended to élluw
that bettcr practical oducation and training was a real solution
of tho ditficuliies now exporienced and fio Tirmly believed that
. movo rapid results could be obtained by endeavouring to get
hold of the younger generation instead of trying to work with
the-elders. But he readily conceded that the hdifﬁculty was
how to put such a theory in practice at the present time
and although he had given constant consideration to this
problem he was not able to suggest any means of solving it.

o o7 g0 0
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1. ~GROUNDNUT.

COMMITTEE ON GROUN DNUT.

Duoumpek 1drg, 1914—3 1o 4-30 r.M.

Present :

The Hon'ble Mr. Ll . Buckley, 1.C.8., Chairman.

Mr. J. Christie, Messrs. Peirce, Leslic & Co., Calicut,

Mr. O. Steiner, Messrs. Volkart Brothers, Madras,

Me. U M. Ross, Messrs. Best & Co., Madras.

Mr. H.P. M. Rae, the Bombay Company, Madras.

Mv. W.R. H. Wait,the Bombay Company, Madras.

M. R.Ry. C. K. N. Sundarosa Ayyar Avargal, Messrs.
C. K. Narvayana Ayyar & Sous, Madras.

Mr. W.K. M. Langley, Messrs. Peirco, lLeslie & Co.,

Celicut.
Mr. F.G. Warbrook, Messrs. Massey & Co., Madras.

. M.R.Ry. C. Arunachala Mudaliyar Avargal, the Zamin-

dar of Chunampet, Chingleput.
M.R.Ry. Diwan Bahadur M. Adinarayanayya Garg,

Madras.

. M.R.Ry. Raja P. Ramakrishna Rayaningar, Zamindar

of Vittalapuram.

. M.R.Ry. Raja Panuganti Venkata Ranga Rayaningar,

7amindar of Kallar.

_ Rev. S. D. Bawden, Awerican Baptist, Telugu Mission,

Kavali, Nellore District.
M.R.Ry. P. Ramamurthi Chetti Garu, Vizianagram.

' MEBRy V C. Velliangiri Goundar Avargal, Cofruba-

tore. :
M.R.Ry. A Vedachala Avyar Avargal, Assistant Regis-

trag, Co-operalive Societies.

. Mr. A. Chatterton, O.LE., Director of Industries and

Commerce, Mysore.

. Mr. W. A.Crosg, Trafic Manaver, South Indian Railway.

Mr. Wathen, Traffic Manager, Madras and Southern

Mahratia Railway. _
Mr. D.T. Chadwick, Director of Agriculture.

““Mr. R.C. Wood, Principal, Agricultural Colle;;-é} (Cloim-

batore.
Q.
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Southern Division,

23. Mr. G. R. Hilson, Deputy Director of Agriculturd,
Northern Division.

24. Mr. G.D. Mehta, Deputy Director of Agriculture, Central
Division.

25. Mr. R. Thomas, Probationary Deputy Director of
Agriculture.

26. Mr. W. 1. Harrison, Government Agricultural Chemist.

22. Mr. M. C. Sprdpson, Deputy Director of Agriculture,

AGENDA.

L. The reasons why (‘oromandel groundnut fetches the

lowest price in the Marseillos market and the causos,
(a) indifferent cultivation,
(h) bad preparation,

() defectivo shipping,

with possible remedies.

If. Ry what means and to what extent can frms and the
Agricultural Department co-operato in cstablishing better
methods of decortication in the villageg—

{a) by tho introduction of botter machines,
(8) by firmg dealing more directly with village associa-
tions which own and work their own machines ?

ITL The difficultios which attend the export of oil and
whether that could not he enconraged and the cake vetained
in the country to a greater extent.

1V. Statistics.—I[low they can be made more generally
useful ?

V. Any other suggestions or cviticisms to improve cither
the quality or the methods of tralo.

NOTE ON GROUNDNUT,

It is only within recent years that the groundnut crop
has become of economic importance to Madras. A small area
was reported to be under cultivation in the South Arcot
district in 1850 and the extension of t,hzit area slowl_y
increased to 20,000 acres in 1870. _From South Arcot it
spread to the adjoining districts and in 1882 t}le total area
in the Pregidency was 73,568 acres of which 48,000 were in
South Arcot district. 1In 18390 the area had 1nc1.‘eas:ad to
279,355 acres of which 185,876 acres were grown in South
Areot while the balance, except for 4,464 acres, were grown
in districts immediately adjoining South Arcot. In 1.89% the
total export estimated as kernels from the Coromandel Coast
was estimated to be over 2,000,000 cwt.

2. From this time onwards the area under this crop and
consequently the exports, steadily declined, until the ?’_‘POI',t‘S
from Pondicherry which in 1891 were equivalent to cl,abo,510
cwt. of kernels were in 1899 only equivalent to 94,925 cwt.

8. In about 1897 efforts were made both by Government
action and private cnterprise to introduce better varieties.
The existing variety was known to give alow percentage of oil
much lower than that of varieties grown in other parts of the
world. The Pondicherry Chamber of Commerceintroduced
a variety from Senegal and also made trials with seed
obtained from Bombay, while it is recorded that prly‘:lte
enterprise introduced a variety from Mozambique. The
Agricultural College at Saidapet also introduced varieties
from East and West Africa, Mauritius, Japan and America.

4, Of these, the varie]ty fr%m l\éllozamlbique (r;}o;av ckﬁ(i)‘\’\;‘n
auritius) appears to have been the only one the cultiva-
:;l‘isogI g?:'thicl)l exlf?r extended ; and by 1900 the original variety
of grouﬁdnut had, in the Sout}x Arcot district, been entlrply
replaced by this. Dr. Barber in the end of 1899 when touring
in the Cuddalore taluk wrote that ‘‘after careful enquiry
extending over many thousands of acres I only succeg’deq‘m
finding four small patches of the original groundnut,” The
new variety had many advantages over theold. 1t was much
raore resistant to disease, it matm'ed_xts‘ crop in five to ﬁve
and a half months instead of seven, it yielded a nut which
contained about 6 per cent. more oil and was a much ‘heavier
cropping variety. It was therefore ina much better position
ta compete with the West African produce on the European
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markets: The syccéss of the new variety wag in the first
few years of its introduction considerably enhanced owing to
the fuct that the lands where groundnuy had formerly been
grown had been allowed a vest frow this crop.  Every one
grew this new variety regardless of rotation until the
necessity of a votation made itself folt by the appearance
of disease mud of inseet pests and veported deterioration of
quality ; fears weie again exjressed by the commercial com-
munity of the possibility of another collapse of the trade such
as occurrcd 1n 1:95-93.  As the new variety came into
genetal cultivation, however, the disease which had formerly
made such ravages on the indigenous variety digappeared
while the new variety spread from South Avcot, first to the
adjoinine districts of Trichinopoly, Tanjore, North Arcot and
Chingleput and subsequently to the whole of the Presidency,
especially to the Ceded Districts, and to Coimbatore and
Saien.  The spread of groundnuat cultivation can very well
be seen [rom the statemont attached  Now instead of South
Arcot growing 77 per cont. of the area under this crop httle
more than 29 per cent, of the crop is grown in this district.

5. Complaints are stil! received regarding detervioration
stating that the groundnut is not so well filled as formerly
and that the percentage of oil has decreased.  Thix can very
woll be the case, but it s due in all probability to the fact
that the erop instead of being confined to the districts of the
Coromandel C'oast has now spread throughout the Presidoncy
and very extevsive areas are now grown in districts where
the rainfall is so light that the crop caunot, cxcept in very
tavourable seasons mature properly.  The result i3 the crop
ripens prematurely before the kernels are well flled. Not
only this but the recent rise 1 the price of oilseods has led to
a marked extension in the avea under groundnuts even iu
districts considered favourable fo this erop.  Tn South Arcet
for exawple whero for ten years tho arca under groundnut
remained practically stationary, aun increase of 100,060 acres
between 1911 and 1914, shows that either less regard is
now had for rotations, or thut land, which fermerly-was not
considered suitable for this crop, is now cultivated with it
The variety now grown has not in it<clf deteriorated and it is
posstble to grow just us cood crops with ax high a percentage
of oil and with as well filled nuty as formerly.

6. The Government Agricultural Station in the South
Arvcot district which wag started in 1905 mainly with the
idea of studyine groundnuts has tested meny variélies
obtained from all parts of the world, Although some of these
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have in odd years shown a better yield than the local
Mauritius, the latter on the average, still holds its own. One
or two varieties have in the last two or three years shown
“higher yields but not sufficient to warrant their introduction.

7. In the case of groundnuts grown under irrigation
ahalyses of * Mauritius ” show thatin 1913 the percentage of
oil to kernel and the percentage of kernel to husk were 49-84
and 8019 per cent. respectively: the average percentage for
the same variety since 1907 being 47'38 and 79-23 respectively,
When treated as a rainfed crop, the analysis in 1913 was
similarly 59'49 and 80'15 against the average since 1907 of
47-35 and 7983 respectively. In point of yield of oil per acre
the ‘“ Mauritius ” stands first of all varieties tested when
grown as an irrigated crop, and except for recent introduc-
tions, fourth in the case of rainfed crops. Twenty separate
analyses of this same varioty made last year, grown as a
rainfed crop either under different conditions or on different
fields gave, on an average, 80'23 per cent. of kernel to husk
and 50'3 per cent. of oil to kernel. Of twelve varieties
analysed only one gave results approaching this.

- 8. A more serious matter, howerver, is one receutly refer-

~red to in the Indian Trade Journal (July 1914, p- 27) which

draws attention to the heated condition of the groundnu
from the Coromandel Coast when it arrives at Marseilles, and
which ascribed this condition to the fact that the kernels are
damped before shelling and are not subsequently properly
dried. The resultis that where the nuts are trodden down in
loading the vessel they very often heat, sometimes so badly
as to become charred. Complaints are also received from
Marseilles of the lower average oil content. The Madras
product always fetches a lower price thau that from West
Africa.

9. Apart from the fact that groundnut is admittedly
grown in many parts which are only suited to this crop in
favourable seasons, there appear to bhe many points where
improvement in the marketing would help to improve the
quality.« ‘ Machine shelled” nuts for instance fetch prices
considertibly in advance of those paid for * hand shelled ”
nuts, the reason being that for hand shelling the nuts have to
be previously damped otherwise the kernels are apt to break.
Unless such shelled nuts are immediately and thoroughly
dried the oil becomes rancid. Already considerable advance
has been made by private enterprise in the installation of
machine shellers and these are now to be found tlroughout
the Southern districts. Since the process of shelling by the
machinery breaks fewer nuts and since the nuts do not require
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to be damped before shelling, it is likely that in all important
groundnut tracts hand shelling will in time Uisappear. In
Sputh Arcot district the charces for hand shelling is about
As. 2 a maund and the same rate is at present charged for
machine shelling but the latter will probably be reduced when
competition becomes keener. At present everything favours
the machine shelled nuts.  The producer gets a better price for
his produce and the export merchant gets produce which is
not so badly damaged and at the same time it is dry and much
freer from stones and dirt.

10. On the question of shipping oil from India instead of
the kernel the Director of Tudustries writes as follows :—

« [ should like to draw the attention of the Conference to
¢ the fret thab sooner or later the manufacture of oil in India
“ig bound to take the place of the export of seed. When
“ this chauge will como about 1 do not care to prophesy.
«"I'his dopends entirely on the methods which Indian manufac-
“ turers adopt ; hut 1 regard the chango as inevitable.”

11. Lven now it ix heing oxported in small quantities and
when last on leave | made caroful enquiries regarding tho o1l
market at home. [ there learnt that so faras the demand was
concerned there was little difficulty to bo approbended; but
the universal complaint regarding Indian oil was the tendency
towards adnlteration.  Seed reprosents a commodity which
docs not Tend itself to adulieration and the valuo of which is
therefore fairly well fixed. Inthe case of ol the value
depends almost entively on its purity. Speaking broadly, it
may be asserted that oil that has been heavily adulterated has
no market value at all, i.e., does not command a sale. 1 am
afraid the tondency towards adulteration already mentioned is
likely to spread rather than decrease as the oil industry
develops ; and if this industry is to prove of any practical
benefit to the country it socems to me that some method of
control must perforco be introduced. 1t has been suggested
to mo by large exporting firms that the trouble might be
saved if in this couniry fair samples of the ol were drawn
before despateh and analysed 5 and I would suggest to tho
Conference the desivability of introducing into India some
sort of official testing. '

12. T anticipated that a test bureau of this kind would he
of value not only to the oil industry in connection with which
I suggest it, but cortain numerous other industries also;
indeed in my opinion Indian Industry—so far as the export
market v concerned—will not go very far unless ¢ Kall
marked,” so to speak, by an oflicial Government department.
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Distribution of the acreage under groundnut.,

; Chittoor,
North Arcot, .
Year., Presidoney, | $outh Arcot.! Chingleput, D(sze% OS?,lehm and
Trichinopoly, istriots. Loimbatore,
; | . iand Tanjors.
i
ACS. AUS, ACS, K‘ AQS. ACS,
1850 . 4,000 4,000 ‘
1870 , 20,000 20,000 \
1582 . 74,000 48,000 . |
1888-98 . 225,000 145,000 ;
1896-97 . 157,000 88,000 1
1897-98 94,700 52,000 ‘
1808-99 116,000 71,000 !
1809-00 ... 174009 134,000 L
1900-01 . 276,000 208,000 . .
1901-02 417,000 301,000 1+ 110,000 ! v
1902-03 . 497,000 [ 848000 = 143,000 !
1903-04 480,000 ! 302,000 160,000 )
1904 05 436,000 | 281,000 131,000 3,000 8,000
1906-08 502,000 | 26,000 144,000 4,000 10,000
1906-07 616,000 | 877,000 208,000 | 15,000 20,000
1907-08 . 838,000 367,000 | 277,000 72,00 84,000
190800 .. 931,000 397,000 f 318,000 ] 8,000 108,000
1909 -10 . 891,000 875,000 | 301,000 69,000 89,200
1910-11 .| 93t0m0 376,000 | 411000 | 70,000 78,000
181112 .| 1,209,000 432,000 452,000 | 160,000 159,000
1912-13 T 1,480,000 435000 | 162,000 | 231,000 120,000
1018-14 ... | 1,808,000 443,000 ‘ 494,000 ! 361,000 160,000
Kuoport value. ,
. ' ( Extem'led
- Mudrus, Pondichery. Total. | appropmgte
quantiby in
gmmmds of kernel.
i
ne I8, Rna. (
1809 v 8,00,000 3,00,000 11,00,000 275,000
1900 14,00,000 ,  20,00,000 34,00,000 | 680,000
1801 .. 71,00,000 44,00,000 1,17,00,000 | 2,468,000
1902 ... 61,00,000 92,00,000 1,60,00,000 #,048,000
1903 ... .| 1,08,00.000 78,00,000 | 1,81,00,000 | 4,260,000
1004 80,00,000 50,00,000 14,00,000 | 4,000,000
1006 ... $9,00,000 39,00,000 1,08,00,0¢:0 2,880,000
1908 ... _ 49,00,000 50,00,100 1,48,00,000 3,147,000
1907 117,010,000 67,00,000 1,64,00,000 2,982,000
1808 " .| 1,16,00,000 67,00,000 1,83,00,000 3,050,000
1909 o Y 2,05,00,000 1,04,00,000 8,09,00,000 6,160,000
1910 .~ .| 2,13,00,000 1,18,00 000 3,31,00,000 6,018,000
1911 ... o | 2,36,00,000 1,37,00,0:00 3,72,00,000 5,723,600
w012 .. T 2065,00,000 1,28,00,000 4,28,00,000 7,358 000
1913 .. ..1 34800000 | 1,65,00,000 } 5,08,00,000 8,380,000

Statistics.— Apart from the Customs and Railway returns,
eto., the only statistics published by the department are
foracasts of sowings on October 15 of each yeai.and of
outturns on February 10.
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SUMMARY OF THE DISCUSSION ON GROUNDNUT.

In opening discussion on the reasons for which Coromandel
groundnut does not command a higher price in the European
market, Mr. Chadwick said that complaints have latterly been
received of a slow but steady deterioration in the oil content
of the nut. Detailed figures from Marseilles have not been
received prior to 1909. But in that year the percentage of
oil to kernel was 43 per cent. and hassince declined steadily
to 41 per ceut. One reason is undoubtedly indifferent
cultivation ; the recent rise in prices has so stimulated the

spread of this crop that it is now cultivated on land not

specially suited for it and in some cases in defiance of old
rotations. Attempts are being made to deal with this which
is purely an agricultural problem. Indications are fairly
general that more attention is again being paid to rotations.
Mr. Chatterton enquired whether thore were any experimental
data on record as to the quantity of oil from nuts raised in
different kinds of soil because he was inclined to think that
there was a tendency to cultivate groundnut. in places in
which the oil yield must necessarily be so low as to make the
cultivation of the crop unprofitable. 'T'his conclusion was

not accepted because all evidence available showed that under

the prices prevailing before the war groundnut cultivation
had very rarely resulted in any actual loss to the cultivator
however poor had been his land. But there was no doubt
that in certain tracts, as forinstance the Circars, the ryots for
olimatic reasons were compelled to lift their crop before the
nuts were fully matured. It frequently happens in those
parts that rain does not continue late in the season and
consequently unless the cropis harvested in good time the
ground becomes so hard as to make the cost of lifting excessive.
This early lifting must necessarily react upon the oil content
of the kernel. Another defect to which attention has been
drawn in the “ Indian Trade Journal ” was that deterioration
sometimes occurred owing to defective shipping arrangements.
When full cargoes are shipped in vessels having ng tween-
decks the super-incumbent weight of the kernel cruses the
lower portion to heat and if they are at all damp to turn
black and rancid: Tt was difficult to change the type of ship
but the representatives of the shipping firms said that this
evil can be avoided very largely by means of ventilating shafts
which were frequently put in especially when deali}lg with
machine-shelled kernels. 1t was barely worth while todo so
when the kernels which were being shipped had been dami)ed
or were at all damp as a certain amount of rancidity was then
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almost inevitable. Thus apart from the ‘purely agritultural
side of the question it appeared that the one chief cause round
which complaint centred was chiefly due to bad handling
after lifting. Although Anantapur and the surrounding
districts were ngt so well known as South Arcot for their
groundnut yet the crop was received in a.very much better
conditions from the former districts. The custom of wetting
the shell in order to facilitate its removal by beating was
probably more prevalent in South Arcot than in any other
district. Every -one present who had to handle the groundnut
crop in any way in the course of business agreed that this
custom of damping was the chief defect. A letter from the
Pondicherry Chamber of Commerce was read giving the
average prices paid for machine-shelled kernels and for those
shelled by damping. -These figures: showed that machine-
shelled kernels always commanded about Rs. 5-6, a candy
better price than hand-shelled kernels the nuts of which have
becn damped, and that at the period in which prices ruled
lowest the difference in price was still greater. In other
‘words when the crop comes heavily on the market the

"price of hand-ghelled kernel falls more rapidly than that of

machine-shelled. This at once provoked a discussion on the

. ‘merits of the various nfichines devised for shelling nuts. The
‘efficers of the Co-operative Department were very much

interested in this as if a good and fairly. cheap machine could
be obtained to do this work there would very probably arise a

- large demand for it from village associations but hitherto they

had not felt themselves competent to recommend any particular
machine. The one most commonly used is that known as the
Sangli machine from Bombay Presidency or some modification
of it. It is sold by Messrs. Marshall & Co., Madras, Its
initial cost is about Rs. 250 and it requires a § h.p. engine to
run it and although the quantity dealt with per day is
considerable yet some 10 to 12 per cent. of the kernels become
broken i the process of shelling. This figure was given by
Messrs. C. K. Narayana Ayyar & Sons on their experience
of work at Valavanur and was generally aocepted by the
meeting a8 approximately correct. A high figure of broken
kernel is an actualsfrfact as rancidity frequently spreads from
these broken party ing the time of trapsport to Europe.
The ideal require cheap machine which will work rapidly
and yet not brealyPiM> small brown cover of the kernel.
Messrs. Best & Co. stated that they had been working on this
problem for some time and believed that they ncw had a
machive which would satisfy these conditions. It would
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probably cost betwebn Rs. 300 and 400, but on $he other hand
could be run by a portable oil-engine of much lower power,
possibly only 2:h.p., and the percentage of broken seed was
exceedingly small. Au inspection of this machine in actual
work was arranged for the following Thursday. Mr. Peryia
Ramamurti of Vizagapatam asked for information as to the
actual working results of the machine. Messrs. Best & Co.
were 1ot in a position to give actual figures asthey had uot
yet determined the output of the machine over a long period,
but they promised to supply the information. The general
opinion was that there is a large oponing for some such machine
and representatives of lirms prosount undertook to keep the
“Industrial, Agriculturc and Co-operative Departments in-
formed as to the rosults of their trials and particulars of their
various machine.  'Tho Hou’ble Mr. Buckloy said that. it might;

be possible to get loans from the Government for the crection
of such machincs,

From this point dizeussion turned once more to the
percentage of otl which could be extracted from the nut.  On
the carefuily cultivated cvops on the farms at Palur hetweon
42 and 43 per cont. of oil was being regularly extracted from
the local Mauritius nuts. This was Jot the result of any
excessive manuring but mcroly followed from a carcful
attention to rotation and general eultivation.  Messrs, . K.
Narayana Ayyar & Sons supportod the statoment generally
by saying that {rom tho better cultivated crops of the ryots
they were able to oxtract at Valavannr from 38 to 39 per
cent. Mr. Chatterton was at first inclined to doubt theso
figures as the results obtained trom his Anderson’s Extractor
did not approximately agrec therewith,  But on his oxplain-
ing the methods in which this extractor worked it was cloar
that the percentage he voferred to was the percentage of oil
to whole nuts and not of oil to kernol.  Kvoen then there was
diserepancy of about 3 per cent., but this was possibly dne to
inferior samples of nut. He further explained that the
Anderson’s extractor can only be worked satisfactorily when
whole nuts are fed into the muchine and not the' Kernels.
There is one now running on trialat the oftice of th& Depart-
ment of Industries. Samples of the oil so obtained were shown.,
All colouring matter could be removed by filtering through
Fuller’s earth. The resultant cake comes out in thin sheocts
which can be very easily broken up and so made useful for
cattle food or manure. With the hydraulic presses for
extractizig oil, the cake is much harder and requires to® be
broken to a fine powder by machinery ; or very thoroughly

45

efore it becomes readily available for manuring
33;1;(%(21. " Mr. Langley and Mr. Harrison stated thgt cake
¢0 made would contain from 1 tg 14 per cent. lgss mtrogep
than that obtained from Hydraulic press, and a little more oil
would be left in it. Both these facts lessen slightly its value
as a manure, but even then it would be very valuable for this
urpose. It would also form a good feeding stuff for cattle.
This led to a discussion as to the openings for the use of
cakes in this country. The officers of the Agricultural
Department strougly maiutained that thé use of poonacs as
fertilisers for sugarcane and in many places for wet land was
spreading and it seemed likely to spread more and more.
This was the case in South Arcot and Tanjore where it is
already widely in use. KFrom the general economical poirt of
view an extended use of concentrated manures on wet lands
and garden lands would be heneficial as 1t would lessen the
call upon cattle manure and liberate its use for other land.
Mr. Cross of the South Indian Railway showed that from their
traffic returns that four-fifths of the groundnut cake booked
was entered as for manurial purposes which the officers of
tho Agricultural Department thought very fairly represented
the proportion in which this eake was used for manure
and fodder. Mr. Ross of Messrs. Best & 'Co., however,
pointed out that it could not be concluded if oil pressing was
largely oxtonded that a local market would immediately be
found for the cako as at present after satisfying local needs a
large balance still romained over for export. 1
"The question of freights coming up Mr. Cross showed
that the South Indian Railway alrcady gave mimmum rates
for all such manures and in answer to his direct question
Mr. Chadwick readily agreed that tho South Indian Railway
had always met tho Department’s requests for special freights
very roadily and generously. Things moved more slowly in
tho northern half of the Presidency but when the need arises
the department fully expects to get similar consideration
from the Madras and Southern Mahratta Railway. Mr.
Cross promised to supply she Agricultural and Co-operative
Departm@ts with figures showing from what districts cake
was now most lavgely exported and whither it went, as this
would facilitate the work of both departments whether in
expanding the further use of this cake ag a manure or in
arranging for its co-operative purchase by those who are
using or have just taken it up. o .
The discussion then spread to the possibility of ertracting
oil an a greater scale in the Presidency and exporting the
oil instead of the kermel, Local extraction of oil on g
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commeyrcial scale is not impossible but the difficulties before
it are greater than many imagine. Marseilles’has already an
established position in the world’s markets for the different
classes of oil in which they are protected by about 26 per
cent, duty. Oils lend themselves very readily to adulteration
and it would require a long period of good work for Indian
mills to obtain a reputation which Marseilles factories now
possess and which form such a valuable asset in international
trade. It is not asif groundnut oil were used for only one
purpose so that the subsidiary industry depondent upon it could
also be started at the same time. Further it became clear
that in order to turn out a groundnut oil similar in qualit
to those already manufactured the brown tegument whici
covers the kernel must be removed for which special plant is
required. If this be not done it becomes exceedingly difficult
to remove the flavour which ordinary groundnut oil possesses.
On the question of statistics the representatives of firms
and others said that they had no suggestions to make for,
as far as the export trade is concerned they have found the
forecast of the last few years form a very fairly accurate
indiocation of the crop to be exported. Attention then turned
as to what steps were feasible in the present difficulties caused
by the dislocation of trade due to war but nothing materialised.
The tendency for the present appears to be for the ryots to
hold up their crop the wisdom of which in view of the risks
which always attend storage seemed very doubtful. If storage
be decided upon, undoubtedly the best way of doing it 18 nst
to shell the nuts but to store them unhusked, but oven then
considerable loss is likely to occur from the ravages of insects.
The prices which are being offered at present in the market
are not very much less than those that prevailed some six or
seven years ago and if accepted would leave a profit to the
cultivator although nothing like that which he has obtained
during the last two or three years. Marsecilles the ohief
market in the paet for groundnut was not yet making any

serious enquiries after this year’s crops. Mr. Chatterton

enquired whether by dessicating the nuts they could
not be stored indefinitely, but no one had 4ny exact
information on this point and those who dealt in ground-
nut doubted very much whether this would overcome the
difficulty. Moreover it appeared that there was already
a limited market for groundnuts at prices which left a profit
to the cultivator but the tendency seemed to be for him to
hold out for better terms. 'This last was a very doubtful
policy a8 it would only delay the opening of trade and nhight
depress prices still more later on when more ryots would be
compelled to sell.
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Mr. Crosg informed the Conference that propesals had
been to appoint a commission in Pondicherry to enquire into
*the deterioration of the nut, It seems however that on
account of war this commission had never sat, but Mr.
Chadwick thanked him for the information and said the
department would certainly endeavour to keep in touch with
that commigsion if and when it arrived. Mr. Sundaresa ‘Ayyar
of Messrs. Narayana Ayyar & Sons said he would like, if
'possible to get information about the varieties and methods
of cultivation of groundnut in Mozambique, Senegambia and
West Africa in a form similar to that in which the bulletins
of the Agricultural Department of Madras are issued,
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1II.—-WOOL.

COMMITTEE ON WOOL.
Drcenprer 14, 1911—4-30 10 5 pM.

Present :
, The Hon’ble L1. E. BuekiLey, 1.C.8., Chairman,

. Mr. J. W. Chambers, Bangalore Woollen Mills.

. Mr. A. Chatterton, ca.u., Dircctor of TIndustries,
Commerce, Mysore.

. Mr. D. T. Chadwick, Director of Agriculture.

. Mr. G. R. Hilson, Denuty Director of Agriculture, North
Division.

. Mr. R. Thomas, Probationary Deputy Director of
Agriculture.

= 0o DO =

(44

AGENDA.

I. Criticisms and suggestions on tho present method of
work.

II. The qualities roquired in ITndian wool, r.g., toxtare,
colour, length of staple, twist and the defects in the present
supply.

III. Is the remedy to be sought in gelection within India
or in crossing with importod blood.

IV. Can the dopartment assist consumers in any way
in obtaining better grades of wool and informing producers
where to market their wool.

V. Any other suggestions or criticisms.

NOTE ON WOOL.

Work on tho improvement of the sheop of the Presidency
both from, the point of view of wool and mutton production
appears ¥ have been first bogun at Saidapet some time before
1568.  The breed of sheep kopt was named the Saidapet
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breed but was originally a mixture of the Patna, Nellore,
Mysore and Coimbatore breeds, later half bred South-down-
Mysore rams were used with the flock. The system under
which breeding was done was to weed.out the poorest
specimens and to use only the best rams bred for stud
purposes. . _

The progress made in the improvement of the w?ql may
be judged from the following extracts from the Raidapet
Farm records compiled by Mr. Benson :—

«« Wool Iroduction.—When sheep breeding was com-
« menced, the wool yielded by most: of the sheep was exceed-
“ingly coarse and almost straight. 1t i1s now much finer
¢ and more a true wool. 'I'here 1s, of course, very much yet
“ to be done before the average quality of the wool will be
“ good, but the improvement that has been effected is very
“encouraging,” _

“In 1872 the following valuation of the wool of this
“preed was made by *a professional London wool-broker.

¢ The two samples of wool sent to us for valuation are
« ¢ fair Bast 1ndian yellows,” worth here from 11d. to 114d.
per pound. - .

¢ 1n comparison with the value of wool produced in the
+ colonies this wool s certainly not a valuable kind, still the
¢ difforence in value is not so great as might have been
“expected. Thus, when this wool was valued, the following
« rates were quoted in the Liondon wool market report :~——

- s d.
Queensland and New South Wales, ordinary per Ib.1 2
Vietoria, ordinary per lb. ... .. 1 8
Tasmania  do. .. 1 8
Now Zealand do. . 12

«The best colonial wool in unbroken fleeces was then
« selling at from 2s. 4d. to 3s. per pound. The rates quoted
« gbove or for wools classed “broken piecesand locks,” to
v which class the wool submitted for valuation belonged.”

As regards the average clip per sheep there are not
sufficient data to say what progress was made in increasing
thig, but ‘n 1884 the figure stood at 1} 1b. though individuals
in the flock gave two and three pounds. '

With the closing of this farm the flock was dispersed.

A fresh start has again been made and a flock qf the local
Bellary sheep is being worked up at Hagarl. White-woolled
animals were purchased and only white-woolled rams are
beie used, but black lambs occur frequently. What is
being aimed at first is the establishment of a pure hardy

4
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white-woolled breed, which shall give as heavy a olip of as
fine a wool as possible.

The method adopted to gain this end runs on very much

the same lines as the system adhered to at Saidapet, but.

in addition sowme close in-breeding is being done with a

view to finding out something about colour inheritance with
this very mixed breed of sheep.

Too short a timo has elapsed for any great progress to
h{a,ve bee_n made, but the results so far obtained show that,
given fair grazing, these sheep are capable of giving better

clips than the local average of 1 Ib. per sheep, and from
the variation in type and quality of fleece that there is-

distinct hope, with care in breeding, of producing a finer
clasg of wool.

SUMMARY OF "THE DISCUSSIONS ON WOOL.

Mr. Chambers of the Bangalore Woollen Mills said that
the wool which came from Kolar and the portion of Mysore
north of this was best suited for their purposes. It was
undoubtedly better than that from Bellary and Anantapur
and surmised that possibly the climate had something to do
with it  The Kolar wool was cleaner, freer from kemps and
hair and was of a superior texture. A very fine wool was
not required in Southern India but it was very necessary
that the clip should come off in the nature of a fleece and
not in separate locks as at present. With fleeces as in
Eogland and Australia it was possible to separate the different
portions, all of whieh provided wool for differont purposes,
but with bundles of detached locks no such separation was
possible. The Kolar wool was brown black in colour and
‘although highest prices were uundoubtedly commanded by
pure jet black wool yet this was only for a special purpose,
viz.,, ornamental borders. On the whole it would be an
advantage to get a much larger supply of white wool.

The main immediate problem was however the towal supply
of wool. For instance at the present their mills alone requir-
ed about three million pounds of wool a year whilst he estimat-
ed the total South Indian production at only two and a half
millon pounds. Mr. Chatterton strongly bore him out in this.
Compared with the weight of fleece per sheep in other parts
of the world on average yield of 11b. per sheep as was the
cage in Gouthern India was almost ridiculous. The records
show that in Australia by attention to hreeding and feeding
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) ¢
the average yi?ld of wool per }/'lfa%) of ﬂoci;1 h%d biagnblxr;aézi(si
{atterly up to 74 lb. per head. :
t)(()atsvtgg‘ 138r19dl and 1&5),01 fhe number of sheep 1n Austrahfm ﬁag
decreased by 9,000,000 and yet t_he total yield of Wot? d:d
been increased by 240,000,000 Ib. Tt was '1110(3 cotx;lhene d
that Madras would get yields per sheep similar to i 08 ) ie
Australia but as the local yield 18 now only 1 lb. per s Ietepwas
possibilities of improvement seemed 1mmens§: | was
surmised that this was not only a matter of bree:f ing bu of
feeding and Mr. Hilson stated that in the very few years i
which he had been at work on :}mep _at_Hiaégar;ui{]l:)eu ;}zeﬁiz
i m the younger generations 18 z ID. )
gxl‘:)}:nftli?e sheepywiblg which he started work averaged }ie\?:
than 1 1b. In reply to a question whether this Wa.sst n(;i;,th 0
to much better feeding he said that to a great exdfan ?,
was undoubtedly the case but the improved fee 1(;1g (")II} y
consisted in regulating the use of his grazing gtﬁ)un si. z ;:
sheep were reared on the sandy banks of the la,gzlx)r rand
which Mr. Chatterton remembzredvlz‘is.:nh :(i)sgg:ge 3’1 vi?iz;i e
itute stretch of river sand. i .
?r?:glgfi}rly large fields by thorn hedges, some thorn gre];as h(:)%
been planted and the growth of grass encollllr%%'et . Z Itlhe
allowing the flock on the land too soon. In the dis I'l((}i 8 e
fresh young grass rarely %}o;ts ;cha;:; zs; trlt;elsi gé'zfliesozhe
it attains any growth. lo view ;
1t;))‘f)fso:sli"ko;iIit;ies of resuljtr;s geemed tdo be ion:lifxlb&aal:ug }1)&(;) 1::02111(:
1 isation and work 2 .
;g;l?egxgzdogfg 21111 Indian trades and the Indian sll‘;ephs/{d
formed very indifferent material on which to work ‘4 A 1:'
Chambers believed that selection from_lndlgenﬁus gﬁ ;
formed the correct lines of work and this was the et % 1
followed at Hagari. At a later date merino Crosses mig

. be introduced. But the first requirement was a white-woolled

; ; S Lt
arrying a miuch heavier fleece very similar in guality
:Betelll:a cwf)o{7 nogw obtainable at Kolar—a little finer m1gzxt t‘ﬁe
an adva;ltage but great fineness was not required. 1-i ?
same time quantity was phe first essential. A 13ma11f supply (;’
better quylity wasof no practical use to the mills or for exp(;n: .
Making as a unit the sets of machiuery Whlclfl wergo%s&) 1tn
woolléan mills a regular monthly supply of zi%m 000 c;
30.000 1b. of wool was required before 1t wou pa{h oﬁ et,
up’ special machinery to make finer counts. Hence : e hx_-:
practical object to be kept in view was fo try and get an{)vl ite
w ool fairly similar in quality to the wool now obtg;:\pa o :g
Kolar but which could be taken off the sheep in a flesce a

would give very much heavier vields per head.
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The shortage and inferiority of the local supplies of wool
was also emphasized by the fact that both Mr. Chambers and
Mr. Chatterton agreed that wool afforded many more opene
ings for cottage industries than did cotton if the supply
were there ; and the latter officer also added that very small
worsted manufactories worked by water power still persisted
in Wales. Mr. Thomas however thought that in very
recent years these had been dying out in Wales through the
competition of the larger factories.

There wus also a promising opening for a local worsted
spinning miil but for this a finer stapled wool was required
which at present would have to be imported. There was a
very large import of German-made shawls into India.

Tt was suggested that Madras was far too hot for merino
sheep but Mr. Chadwick pointed out that of the total amount
of wool exported from the different States of Australia the
proportion of merino wool steadily increased from south to
north, and in view of this he did not consider it impossible to
obtain a healthy breed in India containing merino blood at
least by crossing merino with local sheep.  But it was a waste
of time to dn so until a true white flock had been established
in Madras. For worsteds certainly white wool was required.
When that time come it would probably be well to ordeavour
to maintain locally at least one pure merino flock as a source
of supply for pure bred rams. There was already a certain
amount of merino blood in sowe of the flocks in South Mysore
but the sheep were by no means true to colour. v

The exceedingly bad manner in which the wool now comes
to market owing to bad clipping or voclipping at all was also
mentioned.

With Mr. Chambers once more emphasizing the large
market there was for a white wool (coarse if judged by
European standards) in big quantities the meeting camo

to a close.
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1V.—-MANURES.

P

COMMITTEE ON MANURES.

Ducumper 16ta, 1914—11 a.m. To 2 pa.
Present :
The Hon'ble Mr. Ll. B. Buckiry, L.C.8., Chatrmad.

Mr. J. Barnard, Messrs. Parry & Co., Madras.
Mr. J. Armstrong, Messrs. Parry & Co., Madras.
Mr. A. A. Buchanan, Messrs, Parry & Co., Madras,
Mr. J. Christie, Messrs. Peirce, Leslie & Co., Calicut.
Mr. W. K. M. Langley, Messrs. Peirce, Leslie & Co.,
Calicut.
Mr. J. Wilson, Messrs. Binny & Co., Madras.
Mr. R. Stanes, Messrs. Stanes & Co., Coimbatore.
M.R.Ry. Gangarazu Pantulu Garu, Ganjaim district,
R. D.” Anstead, Esq., Government Ilanting Expert,
Bangalore.
10. M.R.Ry. C. Seshagiri Rao Garu, Kottapalli, Godavari
district.
11, M.R.Ry. G. Jogi Razn Garu, Messrs. Tawker & Sons,
Madras.
12. M.R.Ry. C. Arunachala Mudalivar Avargal, Zamindar of
Chunampet, Chingleput district.
13. M.R.Ry. C. A. Venkatakrishna Ayyar Avargal, Coim-

sbatore. _
14, M°R.Ry. Diwan Bahadur M. Adinarayana Ayya Garu,

Madras,

5. M.R.Ry. N. Pattabirama Rao Garu, Madras.

16. M.R.Ry. P. Subbaraya Ayyar Avargal, Periakottai,
Madura.

17. Rev. S. D. Bawden, American Baptist Telugu Mission,
Kavali, Nellore district.

18, M.R.Ry. V. C. Velliangini (Foundar Avargal, Coimbatore,

19. M.R.Ry. K. Adinarayana Reddi Garu, Vellore district.

20. M.R.Ry. Raja P. Ramakrishna Rayaninga,mi\za.mindar

of Vittalapuram.

PPN Tk~
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21. M.R.Ry. Raja Panuganti Venkataranga Rayaningar,
Zamindar ol Kallur. ’

22, Mr. A. Chatterton, ¢..E.,, Director of Industries and :
Commerce, Mysore.

23. Mr, D. T. Chadwick, Director of Agriculture.

24. Mr. R. C. Wood, Principal, Agricultural College, Coim-
batore.

25. Mr. W. H. Harrison, Government Agricultural Chemist,
Coimbatore.

26. Mr, H. C. Sampson, Deputy Director of Agriculture,
Southern Division.

27. Mr. G. R. Hilson, Deputy Director of Agriculture, North-
ern Division.

23. Mr. G. D. Mehta, Deputy Director of Agriculture,
"Central Division,

29. Mr. R. Thomas, Probationary Deputy Director of
Agriculture.

AGENDA.

1. What steps can be suggested for the greater utilisation
of indigenous manures.within the country, e.g.—
(@) Favourable freights on the railways.
(b) The establishment of pioneer depots in tracts
wherein such manures should prove useful.

II. How could relations between manure merchants—

whetheor dealing in indigenous or concentrated fertilizers— '~

and the agricultural department be improved, and iy any such
scheme of joint action in furthering the use of such marures
desirable or possible, ¢.g.—

(a) by exchange of experience,

(b) by the establishment of manure depots at suitable
farms and credit sales through departmental agency.

III. Is any action desirable to prevent the adulteration of
concentrated fertilizers, and if so, what standards of jurity
should be prescribed ?

IV. Should manure mixtures be sold subject to a
statement of ingredients P '

V. How can the experience of the department be made
more accessible to or of use to the trados ?

VL Whetl,ler and how assistance could be given for the
trial on ryots’ land of special fertilizers suited for special
crops, e.g., for tobacco or coconuts, etc.

V1I. Any other suggestions or criticisms.
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NOTE ON MANURES. '

'Phe impottance of the question of the’ internal manure
supply seems hardly to have been Jfully realised up to the
present by those interested in both the internal and external
trade in this commodity. The export of manures whether
raw or manufactured means a very serious loss to the country,
as it limits erop production and thereby limits not only the
export trade in agricultural produce but also limits the
purchasing power of the country.

2. The question of low rates for manures, etc., which
indirectly lead to increased traffic earnings was last year
discussed at the Freight’s conference of the Railway Board
and this body realised this to such an extent that railways
were allowed to make their own rates for such commodjties.
Another point is that it makes little difference on the whole
as to what crops utilise concentrated manures as the use of
such manures for any crop liberates an equivalent amount
of the existing supplies of bulky manures for other crops.
An example of this is very well furnished by the South Arcot
district. Here paddy is now (since the decadence of the
indigo industry which supplied large quantities of refuse as
manure) almost invariably manured with poonac, thus

“liberating the village manure supply for manuring the

groundnut, crop. The merchant, therefore, by fostering
internal trade in concentrated manures instead of export,
would not only assist in increasing the purchasing power
of the paddy tracts but would at the same time assist in
increasing the export trade in groundnuts.

3, This indicates the importance of this subject and the
necessity for investigating and fostering the internal manure

ade. ) .
e 'fhe subject is therefore discussed under the following

heads (E The agriculture of the Presidency and how this is

° d affects the supply of manure. .
aﬁectig)b%"haensvstem under which agriculture is carried on

is affects the manure supply.
and h(()é‘;i}[)‘ﬁea attitude of the farmer towards the use of

trated manures. i .
concef(l4) The indigenous resources of the country in supplying

trated manures. - .
concelz51; The existing trade conditions of supplying concen-

98. . .
tratfd(g;a?r\ge class of manures for which there is & demand

or for which a demand is likely to arise. |
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aﬁ‘efi d[.bj/T/,fé ]aggicwltu,}:e of the Presidency and how this s
X 4 Y, ana a reels the munnre supply .-———This ‘-a . .
into three classes of farming— PPy can be d1v1de(?

§ ég gry llan((ii ffarming without irrigation,
~ ry land farming with irrigation, and
(3) wet land farmin{é. s,

The first makes little if any direct demand on the supply
of concentrated manures except in districts which havep a
certain regular and favourable rainfall. For dry lands
howe_ver, the maintenance of the mechanical texture of tll(;
land is of the groatest importanco as this not only facilitates
the conservation of moisture but it enables the soil during
the long dry fallows to recuperate its fertility and thus to give
the young crop that start in life which is so exsential for
crop production.  On such land a manure must bo both cheap
and lasting and the indigenous bulky manuroes of this countl'y
are best suited for this purposo.” It is such Jands which
produce two of our most important export crops, viz., cotton
and groundnut, and itis essontial for the pmSp’erity’ of the

country that the fertility of these should not be allowed to
decline.

9. The second, viz., dry land cultivation with irrigation
includes all land under weil irrigation as well asthe rich alluvial
lands which are unsuited for the paddy cultivation. 1t is here
where tho demand for manure is most keenly folt and at presént.
crop production is very strictly limited and industry is greatly
impaired by the lack of an adequate manure supply.” Tt is
also this class of furming which ecauses the shortage of
manure for dry land. Such farming, involving as it does a
considerable outlay of both recurring and non-recurring
expenditure on wells and appliances or power for lifting
water, demands all the ryot’s industry and all Lis available
manure supply to make his cultivation pay. In fact we ma
say that manure is the governing factor of this class of farming
and that the supply of manure limits very strictly crop
production. Thus where successive cropping is pos: ibi):\ lon
fallows are in some places introduced into the rotation and ilgl'
321;3‘;(:;&302 pr?pd 18 grown in the rainy season of some
_ alnted orop. The decrecase i |
Cfambodla cotton is ascrigcd by some asl Sdoule;lttoh:h?sre;ho‘izggg
8 mﬁng.re. Fa,rmfars, especially in the south, are abandoning
ambodia cotton in place of indigenous cotton ag they sa
that the former with its shallow root system makesysl;c
heavy demands on the surface fertility of the land that they
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cannot, with their limited resources for.manuriig, afford to
grow it. }

+ 6. Herein lies a very large and expanding scope for the
introduction of concentrated manures. This will however be
mainly useful as supplementing and not altogether supplanting
organic manures as the latter are of the greatest value in
helping to maintain the mechanical texture of the soil. Itis
this class of farming which produces the highest acre value
of crops in the Presidency and when the value of these and

- the increased outturn which can be obtained by the use of

concentrated manures is considered, it is very difficult to see
how European countries with their much smaller acre value
of crops and their much greater cost of production can
compete with India in the market for concentrated manures.

7. Wet land.—Tt is for wet land cultivation, which is
mainly paddy, that there is the greatest immediate future for
concentrated manures. The texture of such lands can be
maintained either by the addition of green leaves or by the
cultivation of green manure crops which are ploughed in. -
Under regular irrigation sources, a certain return is ensured
and if suitable manure be applied its value is returned with
interest.

8. II. The systems under which farming is carried on and
how this affects the demand and supply of manure.—Dry lands
except where very favourably situated as regards climate and

rainfall are usually farmed by the owner of the land and

unless he owns garden or wet jands he applies all his available
manure supply to his dry land crops. Garden lands also are
usually farmed by the owner of the land although thereis a
certain amount of leasing. Sometimes land is bought as a
speculation and wells are sunk and the land is leased out at a
fixed money rent. Thus all that the actual cultivator puts
into the land in the way of industry and manure is to his own
advantage. Having, as he does, to invest considerable capital
in his Bultivation, such a class of farmer is most calculating
in his actions and it is not easy to persuade him to lay out
money ®n concentrated manures ; wien once he i8 convinced,
however, that such manures pay, he is quite prepared to lay
out money in their purchase. A good example of this 1s
furnished in the efforts of this department to introduce fish
manure to the garden cultivators of 'Coimbatore. Two
seasons ago when the price of this commodity was particularly
low, several persons gave this a trial paying for it at the rate
of from about Rs. 1-4-9 to Rs. 1-7-6 an Imperlr] Maund,
delivered at the nearest railway station. In all 567 bags or
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about 21 tons were then sold. This year orders for 705 bags
or approximately 29 tons of fish manure have buen registered
by the department from this tract subject to a maximum
price. This maximum has varied from Rs. 2-8-0 to Rs. 3 &
mauund.

9, In wet land farming the conditions, under which
farming is carried on, very greatly govern the demand for
concentrated manures. Perhaps the commonest system is
the “varam” tenure where the yield is divided on the
threshing floor between the landlord and the tenant. Unless
the landlord supplics the manure, which is seldom the case,
it i3 not to be expected that the tenant will do so as the larger
share of the crop value goes to the landlord. Another
common lease is a fixed grain rent, but as this is usually an
annual lease, conditions are not very much more favourable
for the introduction of concentrated manures. The slightest
sign of an increased yield means usually an increased rent, or
another tenant; and naturally under these conditions the
cultivator is not too anxious to show marked increases in his
yield.

But everywhere where paddy i3 grown, a cousiderable
portion of the cultivation is done under much more favourable
conditions either by the owner himself or by tenants on a
more certain lease tenure and it i3 in such places that the use
of concentrated manurss is likely to expand. In the first
instance very carsful work is necessary. The right class of
ryot has to be found to make a start and when the start is
made it must be followed up by finding others. Nothing
strikes the enquirer more, when anything new is tricd, than
the indifference and lack of curiosity of the ryot to ascertain
what innovation has been tried by his neighbour. Cases also
have been known where people who have tried concentrated
manures have deliberately misled their neighbours, fearing
that the secret of their increased yield may lead to an
enhancement in the price of the manure. Recently a ryotin
a tract where plantains are extensively grown pointed out a
neighbouring garden where the awner had by way of experi-
ment tried grounduut cake as a wanure but he could.not say
how much he had applied nor had he been to the garden to
see what result the manure had had, althongh it was not more
than 200 yards from his house, and from a distance the crop
looked remarkably well.

10. III. The attitude of the ryot to the use of comcentrated
manures.— “Although this view of the question has already
been’dealt with incidentally, it can be stated with certainty
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that when once the ryot is convinced that a condgntrated
manure pays e will continue to use it, <.e., if he is a genuine
syot. Many certainly expect too much from such manure
and one of the chief objections raised is that the effect of
such manures is not lasting. They admit that it gives a
greater yield and that this increase more than pays for the
manure, but being accustomed to bulky orgavic manures
which have a lasting influence on crop production, there is
naturally some disappointment when concentrated manures
act differently.

11, IV. The indigenous resources of the country in supplying
concentrated manures.—The following notes by the Agricul-
tural Chemist detail the natural resources of this country for
the supply of concentrated manures and include a summary
of the processes for the utilization of atmospheric nitrogen
for the production of artificial nitregenous manures which

offer considerable scope in Southern India.

THE MINERAL MANURES OF SOUTH INDIA.

12. The mineral resources of South India in so far as they
have any agricultural application ave exceedingly limited
either on account of their quantity or their uneven distri-
pution and the consideration of this subject is practically
restricted to lime, gypsum, magnesia and phosphates. Potash
also calls for some consideration owing to the large amount
of saltpetre annually produced in India.

138. Lime.—Mapy soils in South India, of which those of
the Nilgiris and the West Coast may be instanced as types,
are very deficient in lime and would be greatly benefitted by
heavy dressings of this substance. The soils of many districts
and deltas although mnot depleted to the same extent as the
instances given have a very low lime content and would be
materially improved by lime manuring.

14. 'Where is, consequently, a fair general necessity for
applieations of lime to soils, but unfortunately it is just those
soils to which this refers that are most remote from the lime-
gtone deposits of the Presidency, and the difficulties .a.riging
from fresght charges and poor internal communications
militate against an extended application of the manure.

15. It is true that all round the coast shell lime is
available and that in many districts burnt kankar may be
relied upon as a source of supply, but both of these sources
can only have a local value. The necessity of many districts
can*only be met by a cheap and abundant supply: of lime
which can only occur in areas Where limestone deposits are
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found, and these are both limited in area and not uniformly
distributed through the Presidency. The largest deposits of
- . limestone occur in Cuddapah, Kurnool and Guntir districts
and apart from these small deposits are found in the
Trichinopoly and Coimbatore districts. Large specimens of
calcite have been obtained in the Tinnevelly district but no
knowledge regarding the extent of this deposit is available.
Considering these sources of supply, it is probable that there
13 sufficient limestone in South India to satisfy the agri-
cultural demand of the near future, but the cost of transport
will always react against its use in requisite quantities in
many localities, of which the planting districts of the West
*Coast may be taken as a type.

16. Gypsum.—The only deposits of any importance are
those of the cretaceous formation of the Trichinopoly district.
These could be utilised for the amelioration of such saline
soils, to which the cheaper and more eoffcctive method of flood-
ing and draining cannot be applied. There is, at present, no
demand for gypsum for this purpose and such a demand can
only arise through the agency of successful demonstration
work. Even supposing that its application was found to be
successful, the cost of transport would largely determine the
extent of its uss.

17. Magnesia.—The subject of the value of direct mangnesia
manuring for crops is one which has received considerable
attention during recent years, but it cannot yet be said that
any clear principles have been enunciated. In certain cases
magnesia manures have produced very greatly increased yields
but in other cases the results have been negligible cr even
detrimental.

18. The action of these manures on the varied soils of this
Presidency can only be determined by experiment, but if they
were found to be snccessful the magnesite deposits of Salem
ensure an abundant supply of the substance. It would, how-
ever, probably be found that instead of heavy dressings of
magnesite or magnesia, very much smaller amounts of mag-
nesium sulphate would have the same effect, and iw this case
the latter substance could be manufactured at the'mines or
some central works.

19. Mineral phosphates.—The only important deposit of
phosphate is that in the Trichinopoly district where nodules
containing calcium phosphate are found distributed irregularly
through a bed of clay which is estimated to contain eight million
tons of-che mineral. Attempts appear to have been made in
the past to utilize these deposits, but they have proved abortive
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and at presenj there would appear to be’no prospect. of their
being mined for export. A certain amount of surface working
does, bowever, go on and the product is sold to certain manure
firms in South India and utilized locally as flour phosphates.

20. The great difficulty presented is the fact that the
mineral is of low grade quality and as such cannot compete
with the better class deposits found in other parts of the world,
or with bone ash, in the manufacture of superphosphates.
These high grade phosphatic deposits are, however, under-
going very rapid depletion and as a consequence the attention
of chemists has lately been directed to the introduction of new
methods by means of which these low grade phosphates may
be economically utilized and several of these methods are now
being tried or a manufacturing scale with promising results.
It is certain that before very long such deposits as those at
Trichinopoly will be in demand and the question naturally
arises, cannot Government arrange that these deposits shall
be exploited for the benefit of India and that they shall not be
allowed to be exported out of the country ? :

21, Much of the land on which these deposits occur is
Government property and it would thus be possible to prevent
the latter confingency occurring by refusing to issue new
licenses or to renew lapsed ones unti] some means are evolved
which would make their utilization in this country possible.
That such a possibility is more than probable is evinced by
the fact that one of the latest methods is an electrolytic one
which produces a very pure Basic super, and if successful,
could be carried out in this Presidency where water power is
available for the production of electricity.

22, The soil survey recently carried out in the adjoining
Tanjore delta has shown that there is a great need for some
form of phosphatic manuring in thatlocality and it is probable
that thase nodules used in the form of flour phosphate would
be of some value. It is true that the availability of this
manure is very low and that its utilization in this form would
be wasteful in the sense that much would be dormant in the
soil for mveral years, but such a method of manuring has the
advantage of cheapness.

23. Potash Minerals.—With regard to the mineral
resources in potash in South India it can only be said that,
they are non-existent and India, like all other countries, will
be entirely dependent upon the potash mines of Stassturt for
thé8 supply of this type of fertilizer if a large denland arises
in the future. *
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24. I is true that there is a considerable production of
saltpetre in India and this is probably capable of meeting the
present demand of that substance for use as & manure, but
apart from this any demand for purely potassic manures must
be met from external sources.

INDIGENOUS MANURES OF SOUTHERN INDIA.

25. In considering this subject it is proposed to consider
only the more important classes of manures from the follow-
ing standpoints :—

(7) Variations in composition and their cause.
. (b) Evidences of adulteration.
{¢) Possible extensions in production.

26. By the term adulteration I do not wish it to be under-
stood that I refer to intentional and fraudulent adulteration
but rather that the term is used in aloose sense to cover the
occurrence of impurities in the manures from any cause such
as careless and uncleanly workmanship on the part of the
producer.

27. The manures considered will be poonacs, fishmanures,
bone products, farmyard manure, poudrette aud saltpetre.

28. Puonacs.—The most important poonats produced in
this Previdency are castor, neem, groundnut, pungam,
saflower and gingelly and in all cases considerable variations
in composition are liable to occur.

29. Castor cake.—A number of samples from different parts
of the Presidency have been analysed with the result shown
in the following table —

Tanre I.
Variations in the composition of castor cake.
Averago, Maximum,  Minimum,
Nilrogen o e 637 76V 538
Phosphoric acid 2:65 3:62 1-80
Potash. .. 98 1-24 85

30. The variation in these cases is partially accormted by
the varying amounts of insoluble mineral matter (sand) found.
Good samples contain only about L per cent. of sand but
some of them contained as much as 5 per cent. These figures,
however, sink inte insignificance when compared with other
samples, not included in the above, which wore found to
contain amounts of xand varying from 20—35 per cent,

31. This addition of earthy matter must undoubtedly be
lpoked upon as an adulteration and whether brought about by
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intention or through carelessness is to be guarded against.

Dr. Lehmann, late of the Mysore Department of Agriculture,

pointed out several years ago that a large proportion of
the variation in composition which he found was due to the

incomplete separation of the husk.
Neem or margosa poonac—
TasLr II.

Variations in the composition of neem poonac.
Avevage, Maximum, Minimum,.

Nitrogen .. b'53 573 47
Phosphoric acid .. 136 168 12
Potash... e 1775 197 14

32. With this poonac too, abnormal samples have been
examined which contained undue proportions of sand, as much
as 31 per cemnt. being recorded in one case, whilst other
samples, judging from the proportion of nitrogen, potash and
phosphoric acid contained, had been adulterated by the
addition of poonacs of inferior quality.

33. Pungam poonac.—Of the comparatively few samples
hitherto examined, only one showed the admixture of an

~ undue proportion of earthy matter, viz., 6} per cent, -

‘I'he remainder gave the following results :—
TapLe I11.

Variations in the composition of pungam cake.
Average. Maximum. Minimum,
Nitrogen e 895 4-00 391

Phosphoric acid w77 ‘84 ‘64
Potash e 79 ‘94 62

84. Groundnut cake has generally speaking been found to
be of good gquality. In no case has the amount of sand
present reached 3% per cent., but on the other hand samples
have boen received which had the abnormally low nitrogen
content of 6} to 6§ per cent. In one case this was obviously
due to incomplete extraction of the oil, but in the other cases
1t was ‘mpossible to determine the cause which might be
due to inferior seed or to admixture with other poonacs.

The normal samples gave the following results :—

TasiE 1V.

Variations in the composition of groundnut poonac.
Average, Maximam, Minimum,

Nitrogen ... .. 792 868 78u
Phosphoric acid ... 1387 1-66 1'4y
Potash ... . 1020 136 1-08
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35. G’%'ngelly cake has not shown evidences of impurity—
TasLe V.

Variations in the composition of gingelly cake.
Average. Maximum, Minimum,

Nitrogen 623 6-58 576
Phosphoric acid. 2:21 3:36 1-54
Potash ‘09 1-14 79

36. Safflower cake showed considerable variation in com-
position but no evidences of earthy admixture—

TasLe VI.

Variations in the composition of safflower cake.

Avorage, Maximum, Minimum,

Nitrogen ... 45 68 81
Phosphoric acid ... 1-2 1-5 1-0
Potash 7 ‘8 %)

Two samples not included in the above appeared to be
abnormal in composition as they contained a larger propor-
tion of potash than phosphoric acid, whereas saftlower cake
showed the roverse ratio. They agreed in fact more with the
composition of ncem cake than safflower and may be looked
upon as having been subjected to admixture.

Average composition of poonacs.

37. From the above results it would appear that the
minimum values of good South Indian poonacs are approxi-

mately as follows :—
Tapte VII.

Minimum composition of South Indian poonwes.

Nitrogon, Phosphorio  Potash

aoid. )
Castor 54 1-8 7
Noem 47 1-2 1'4
Pangam 39 ‘6 ‘6
(Groundnut 73 11 11 <
Gingelly ... 55 15 8"
Safflower 80 ‘8 ‘05

38. Ectension tn the production and wuse of poonacs.—
Although large quantities of poonac are annually employed in
the shape of manure in India, yet there is room for consider-
able extension when the large export of cakes and the larger
export of whole oil seed 13 considered. This development can
anly be slow in & country where such a large proportion of
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the cultivatoss neglect to manure their fields, but none the
Jess some progress has been made in recent years. The slow
progress is also partly to be accounted for by the rapid rise
in prices during recent years which has prevented the poorer
cultivators from using these manures, and partly by the
gystem under which the land is let out to cultivators in
certain districts.

39. Stil] there is no reason to suspect that India cannot
produce sufficient poonac to satisfy all ultimate demands.
The recent heavy demand for oils for manufacturing purposes
has led to increased raising of oil-bearing crops and this will
continne so long as prices warrant it, and in present condi-
tions much of this seed will continue to be exported to other
countries and the cake will thus continue to be lost to lndia.
If conditions would only allow of it being done, the rise of a
large oil-pressing industry based mainly on export of oil
would tend to solve the difficulty.

40. Again there are many cakes produced in India, which
have little manurial value, and consequently as yet are quite
valueless. Yot these cakes enriched with some nitrogenous
manure such as cyanamide, calcium nitrate, etc., which pos-
sibly can be produced cheaply in this country, would become
effective from the manurial point of view, and thus make &
cheap poonac available for the poorer cultivators. Pm.nal
and dupaka cake are of this type.

41. The enormous extension of the manufacture of
artificial foodstuffs has led the older class of oil-consumer to
search for new sources of supply with the result that many
forest trees have been shown to yield oil-bearing fruit and
which, if they could be exploited, would yield further
quantities of poonac. Even if these poonacs are not of great
value from the manurial point of view they could be made
available by enrichment with artificial nitrogenous manures.

FISH MANURES.

42. Fish manures of whatever type constitute one of the
most important classes of indigenons manures of South India,
but the variations met with are so considerable that all the
analyses made have been get down in detail.

48. Pish quano.—Of this seven representative samples
have been examined with the result that it can be looked
upon as a product of high purity. Of the seven samples six
confained less than 3} per cent. sand and the seventh qnly
7} per eent, >

a
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Tasie VIIL, ] ‘ Tasiz X. ]
Variations in composition of Fish guano. Variations in the composition of poor samples.
% s ‘ - ;~ o o T Mineral matter.
Mineral matter, i
Number of ©Organio | _
Number of sample. | Water Organio) U P.O K.0 ‘::'m;;e‘o Water, ma:‘tter. N, P05, K,0.
mattor. A B T Soluble, | Insolubl
l ﬁo)u‘o IT;‘(ﬂu- ‘ g oluble. oble.
() —— [ S ———
— | R R | i
o ! [ Sard,
B0 .. .. 826 | 6ps8 | 2218 |28 ! 746 | 433 47 107 .| 1605 | 4806 14°39 21'60 616 | &3] 71
276/10 e | ) ; 184/08 .| 1013 | 5383 17+88 1868 679 | 28B1| 60
/ wooba2ne b erse | eras | w2 | og48 | weo -34 /09 .| 966 6016 1489 1549 639 | 612) 43
31 - ! 6/09 .| 718 8599 1342 1341 731] 586| 96
Rl e 203 | 2646 3385 791 | 10188 48 520 ... 047 | 4803 1447 31-03 488 399 32
' s - 86/11 .| 6571 4336 1293 37'84 383 | 816 47
VS e | B35 | 6126 | 2881 | 30P | BOL | 975 | 106 sont | wes, sal7|  2us 8915 126 881| 29
17212 .| 574 | 6608 881 3287 ¢87 | 43| .80
S ! THT L RGR0 | BKIS | L8 ) TS| 189 | 19 e Tl Saol| sres| 1008 21-84 646 | 767
: 066 21-05 1170 679 | 1039 9
301/13 ’; w47 | 6928 | 27v2 | 163 | 708 | 1042 66 312/18 760 | 5066 5 17 7 L 7
162{14 | & 801 | 6242 | 2230 727 1 882 ‘53
| — e Nl
" Averago r ) I 6082 | 2662 | 31a | 77x | a0 | 53
Averago of the ﬁut* I A } i Pt fish manure—~—Only two a.uthentlc samples of this
six gamples ., ® 8095 1 2734 | 246 | THY | RS \ 53 product have been received.
e {
TapLe XI.
44. Fish manure.—Und o . C e .\ -
hich or this heading is classed manuros Variations in composttion of pit fish manure.
which arc not guanps and which consist of eithor whole or
milled fish. 'T'wo tables ard given : one givos the composition Mineral matter
n .
of g(;ud samples and one gives thm(nnposmon of very impure Number of | \ ... | Organio N POs. | K,0.
IOt ts. sample, ‘| matter. { ’ '
p uets P Soluble. | Insoluble.
Tasue X, — , U L
5310 .| 4088 | 3665 1814 493 &80 | 211 | 21
Vm tations in co'mpOSu‘wrz of good sum;;les 202/11 .| 06 | 2085 2042 4487 286 | 207 | 88
Miner
Number of Wt Orgnate Mineral mattor,
sample, f | matter, ’ N. Yo .| K,0. ) ,
Soluble. | Ingoluble, * ' Praswn skins—
. b . Tasre XII.
2710 .| 1347 easy| 15 } | L - .
825/10 | o oes R I 3 {, o Variations in the composition of prawn skins,
1 e . 1 . = -
/ 1052 { 72:39 16:36 74 866 ;s | 61 e
. N { i .
32611 .. Tzl el om0 855 wn | goo| 2 . Osanio | Mineral motter.
209113 . op ) . _ ; Number ¢ : rganio. . —{ N, P,;0;. K,O.
/ 40 | oz 1924 583 762 698 90 sample. | 7 o | matter. | Soluble Insoluble.
2803 .| 392 exer!  sosl 1, ? :
210 69l | @18 78 . A RS
5214 .| 848 510 : : . . . : )
e e e o e < umlas) one | oup |l m|ow
Average & 783 86 . T T e e e 174/14 ’
e ‘ ny uow 438 765 633 | 60 / ' - :
i Vas e e
—

SR S-4
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Fish sand.—Quly one sample of thig substance has been
analysed and its composition is thoroughly in accordauce
with its name~~ '

Water - . 154
Organic matter oo 1221
Soluble mineral matter ... 550
Insoluble do. .. 8075

Nitrogen . . 1418
" Phosphoric acid .. 38
Potash 21

sk guts—
TasLe XIIIL

Variations tn compositisn of fish guts.

l

Mineral matter.

Namber of Qrganic e e+ »
spmpiv. | Water. ) nttor., N Pi%. | K0,
1 Soluble. Insoluble, |
| ost | | R
293/11 w5l | 8521 3529 1809 316 l 1368 a3
$94/11 i 886 x 4871 2409 1744 Bug L REy L 31
320/11 S 801 l 3228 4158 . (813 ; 379 ‘ 1517 04
[ e ot i | e e forme - pre——
Avorage .. | 518 | 8573 1 3:1-95 l 1815 i £07 | 1260 ‘18
| LTS A -

45, Conrlusions.~—Nish manures, other than guts and prawn
gking, prepared with dae precautions to prevent admixture
with sard do not confain more than 2 per cert. of insoluble
mineral matfer, bhut a4 very large proportion of commercial
samplos undoubtedly contain unduo  proportions of this
adulterant. 'This 18 not, as « general rule, duo to fraudulent
tention, but is brought about by the crude methods dealing
with the catel practized by the fishermen.  Bettor conditions
of drying and the systematization of the industry would go
far to fmprove the quality of the product, but T am informed
that oue reason why iuferior manures are so much is evidence
in India i8 that exporters insist on obtaining the bettor
qualities with the rosult that the home market remains the
damplog ground for the remainder.

4

46. I am wnable to draw general conclusions” regarding
the 9xtension of the industry, but there is undoubtedly a
considerable opening in one respect.  So far us South Canara
is concerned the guts of fish salted for food are made practi-
cally no use of and annually considerablo quantities are cither
burned or thrown into the sea. These guts have a fair
manurial value—wide Table X111 and some endeavear shonld
_he"made to utilize them for manurial purposes.
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FARM YARD MANURE.

47. Recently a bulletin was issned giving the results of
the experiments conducted by the Department on different
methods of storing manures. To this, nothing new can be
added, but in the following tables are given the analyses of a
pumber of samples of ryot’s manure collected in different parts

of the Presidency :—

Tase XIV.
Composition of Iyot's Manure,

Mineral.

il
Numbor }(\r ranie | - Lo >, K0 | o o,
of District.| Water., maitﬂr. Solutlo. | I ngo- P.0. 2 ompositiv
sample. ‘ Solutle.y 1041, .
o o e e R JOUR S S R —
‘ i 215 l 7671 6376 |55 65| 13 1 Heap manure
302/09...‘N. Arcot.% 701 1:hf 76 O o
] ( dung, ashens,
| straw  and
roal sweep-
' \ ! ‘ ings,
. . -0 10 160l 24 ‘17 [ Pit manuve
804/09 ... iMnln.bnr. 6182 18:0¢ 904 1010 ’ 0| ,' o ure
‘ . ; i leaves.
S | 27-36 18-85 18:03 | f276 47 50 ¢ 70 | [leap manure.
‘}.Tgﬁg no Kiston (5081 | 2082 1664 | 5423 |48 78| a0l Do,
. Y 2726 105 271 ' b Ten nnure
249/10 ... ; Bellary.] 508 2726 14905 52:71 S oU‘ i 3 witi? m nure
X i and swooping.
%0/10..| Do, ) 85| 3333 | 135l 400l S 138 Do,
251/10 ... Do, |21'06; 1708 1284 | 4812 ‘63| 60| 137 Do.
252/10 ... Do. | 746 | 4210 | 1380 8714|021 ‘58 | 1:37 Do,
800/10 ‘ Do. 12503 1842 1432 ) 4542 33 ‘4!" “ 1410 Do.
3 . 368 28 |- 22 | ‘80 | Pit manure.
25610 ... Kistuon 7431 607 { 360 l 16'26 |33 } it manur
- Y 3 427 |-76] 88 ‘80 | Pit  wmanure
269/10 ... Kurnool.) 428 22'92 ‘\ 368 2327 |7 ! eranaar10
' ‘ » pits.
i . 3 *83 59:63 (-27) 49 *16 | Heap mnanure
287/10 ... | Cinne- 1997 880 ! 1183 1 oap mnnuze
velly- | ! chalf and
' l % tank silt,
. A6 29 °38
P X 11480 | 1789 | 6350 161 | 56|
200/12 ... Tanjore | 2

48. Without exception these manures are inferwr tor thos.e
produced on Government farms where reasmmbleh. car:e1 .1s
oxercised in storage and conservation and ’they ) ()iwtl“ 1.;1,
the ryot has much to learn in this respect. In T{lﬂﬂ?i’ ms l'll? :
fuel difficulties will always lead to a waste of the “;‘ge], u
where such do not exist thereis large scope for eé: oning
the use of farm yard manure and improving the cdnditions

of storage. )
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Mineral. .
Number of Organic — '
sample, Water, mattor, Insolu N. | P, 0, [E:O1| Romarks.
Soluble.
| ble.
- S R T —
190/09 : 509 | 6826 266 | 1'24 | 009 | Poudretto.
58/12 " 16-01 6037 | 0900 1:28 | 169 Do.
7718 289 10-84 4602 | 213 | 156 | 1'62 Do,
160/13 : 1411 4860 | 091 | 156 | 063 Do.
811/13 : 16-97 7203 } 034 0481 038 Do.
214!/1'3 y 816 7380 | 067 ( 152 | 030 Do.
814/1& 3 1172 1 4143 | 087 | 06t | 051 | Municipal rub-
i | bish,
155/11  .|2155 | 1258 | 1283 | 530w L oze | 08w | 65 Villugo sweop-
| i } ings,

POUDRETTE AND TOWN REVFUSE.
Tasie XV.

Composition of Poudrette and 'Lown refuse.

49. The samples of poudrette were obtained from various
parts of the Presidency and show great variations in composi-
tion, but it is evident that with reasonable care a manure

fairly high in nitrogen can be produced and one which would
be of great value.

50. Saltpetre.—Saltpetre is produced to a considerable
extent In many parts of the Presidency and, being a strong

stimulative manure, is used for certain crops, particularly in

the planting districts. With regard to the composition of
this substance Lehmann pointed out that it is sold as refined,
crude, ur merely as saltpetre, and he found it to vary from
362 per cent. nitrogen and 17'4 per ccnt. potash to 13-61
per cent. nitrogen and 4693 per cent. potash and considers
that it should be compulsory for the dealer to give a
guarantee of its value. Comparatively few samples have
passed through this laboratory, but such as have donc tend to
support the above statement. This is only to be expected,
when it is considered that the crude substance is obtainod by
the lixiviation of earth and consequently confans many
impurities mainly in the form of chlorides. Thus the quality
of the ““ refined ” saltpetre produced from it is dependent upon
the care and skill expended upon the refining process.

51. It seems probable that all the available sources of
saltpetre in India which can be profitably worked, are now
being exploited and that no grest increase in the amount
produccd can be expected. This is unfortunate for it is an
exceedingly valuable manure for many orops and at the same
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time is in increasing demand for the manufacture of
explosives, fireworks, ete. Under the secircumstances India
mist turn to the artificial methods of manufacturing nitrates
for an increased supply.

52. The Utilization of Atmospheric Nitrogen for the pro-
duction of Artificial Nitroyenous manures.—Bor the necessary
supply of nitrogen for his crops the ryot has at his disposal
poonacs, fish mauures, green manures and green leaf manures,
saltpetre, farm-yard manure, etc., but at present 1t cannot
be said that they are utilized to the extent warranted by the
impoverished cropping power of many South Indian soils.
Although this is the case, there has been a steady rise during
recent years in the price obtained for some of these manures
and with an increasing demand on the part of the ryot these
manures will probably command a higher price in the futuro.
unless there is a concurrent increase in the amount produced.

53. Poonacs are produced m quanti.t,y, but much is logt
to the country owing to the fact that in the past economic
considerations have favoured the export of every consider-
able quantities of whole oil. seeds. The introduction of a
large oil pressing industry based upon an export of oil would,
if feasible, go a long way to meet future demands for poonacs.
Fish manure is becoming more and more in demand for
export and this in turn leads to higher prices and restricted
use In this country. Green manuring will solve the problem
in gany districts but it 1s not applicable in many parts of
this Presidency. A more general utilization of farm yard
manure would be of the utmost benefit but against this
militate fuel and other considerations. :

54. These considerations lead one to turn for o partlal_
golution of the problem to the new industry which has sprung
up in other countries in recent years, pamely, the productn}n
of artifigial nitrogenous manures ; for these substances cou d
not onlv be used to enrich many poonacs which are of too
small a manurial value to receive attentionat present, but
being in a roncentrated form they could be utilized 11;
districts where tho cost of transport is a serious item o
expenditure. o

55. This industry bas recently made great strides in the
way of cheapness ot production, and as it is mainly based }(1);1
tho use of electricity 1t appears to be apphcabl_e to this
country. The feasibility of producing cheap electrpc‘al power
in Jouth India by means of wateér-power is one for Engineers

.

to settle, but presuming that it is possible, the fo]]owmg hrief
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view of the methods employed in manufacturing these
manures may be of some utility and for this purpose they
may be classified as follows:
(1) The production of niirates.

(2} The syntheses of ammounia and its compounds.

(8) The prpduction of substances which readily yield
ammonia.

56. (1) The production of nitrates is based upon the old
observation that under the influence of the electric spark
the nitrogen and oxygen of the atmosphere combine together
to form oxides of nitrogen which form nitrous and nitrie
acids when dissolved in water. By varying the conditions it
is possible to ensure only the production of nitric acid.

Of the processes which have proved sucecossful the most
important arc the Birkeland-Eyde, the Schonherr and the
Pauling all of which depend upon a single heavy current dis-
charge in furnaces which are compact and simplein type. In
all cases they aro drawn out so as to form a flame—in the
pauling process this iy about 3 feet high—over which a
current of airis drawn. The air on passing out of the
furnace contains from 1—2 per cent. of mtric oxide which is
converted into nitric acid during its subsequent padsage
through absorption towers filled with matorial over which
water is allowed to trickle. A strong solution of nitric acid
is thus obtained which ix noutralized with limestons and then
cvaporated yielding the nitrate of lime of commerce. The
yield of nitric acid is stated to be 50—75 grams per K. W41,

Up to the present these elcctrical methods have been
found to be the most economical means of preparing nitrates
but, owing to the fact that the methods of synthesising
ammonia are being rapidly perfected, much attention has
recently been given to the cconomical formation of nitrates
from that substance. 'The methods hitherto employed have
been based on the fact thas when a mixture of ammonia and
air is passed over platinized asbestos, burnt pyrites, etc.,
oxidation of ammonia occurs with the production of nitric
acid. These methods have not hitherto been developed
to the extent of the electrical ones, but there can be no doubt
that they will be of the utmost value in the near future,

57. (2) The syntheses of ammonin and its COMPONNAs. ——

When a mixture of nitrogen and hydrogen under bigh pres-

sures is passed over certain substances at a temperature of
600—700 C it is found that some combination occurs and
ammonia 1§ produced. The reaction, however, is not com-
plete, ie., all the nitrogen and hydrogen do not combine

-
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together, and consequently, it i_s necessary to remiove - the
ammonia thus formed and to subject the residual uncombined
gases to a further treatment m the furnacs. The process
ig, therefore, what is known as a continuous oue, but the
furnace employed is small and of comparatively simple
ruction.

coni lgwmry has been started by the Badesche Fahrik in
(termany and without doubt great developments will occur in
the future. . . ‘ .

58. (8) The production of ('om;zozmds .whac{z readily yield
ammonia —Several processes are in operation with more or less
succass for the production of substances which readily yield:
aramonia, but from the agricultural point of view, ’ch(‘awchlef
interest centres round the manufacture of cyanamide ot
nitrolim, which is vow a firmnly established growing industry.

The manufacture of cyanawide 18 based on that of (;alciux_n
carbide, bnt the production of t-hq Jatt;vr_ substance in this
country offers wo insuperable difficulties provx‘ded cheap
electrical power is available for the furnaces. The produe-
tion of cyanamide from the carbide is also a comparatively
simplo matter and consists 1n heating the latter in an atmo-
spheve of pure mitrogen; when the nitrogen is absorbed
and cyanamide produced. ‘ _ ’

The nitrogen is sometimes prepared by passing air over
heated copper turnings, but more generally by the fractional
distillation of liquefied air. The earlier types of furnace used
were in the form of externally heated closed retorts connected
to the nitrogen supply, but great difficulty was exjerienced
in regulating the temperature. Now the reaction is s.;tart,ed
in the centre of the furnace by means of an electric resistance
and the current is kept on until a certain proportion of the
carbide has reacted, when it is shut off and the heat given out
pythe reaction is sufficient to carry the process to & conclu-
sion. 'The process of maeunufacture is thercfore a com-
paratively simple one and one which could be applied in South
Imhﬁ; a country suchas South India where_fugs] is scarce there
18 always considerable difficulty met with in mtm{iucmg new
industries, but the manufacture of these synthetic manures
being mainly based on a cheap electric supply does not fall
into this category. Apart from the fact that they will help to
satisfy the demand of the futuve for mtrogenous manures they
offer 3 means of utilizing the water power of South']ndlia,‘for
purposes other than the production of power and thie. utiliza-
tion of electricity i8 one which will be subject to enormous’angd
varied developmenta in the future.
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59. Fhe existing trade conditions for supplying concentrated
manures.—These are not satisfactory. The concentrated
manure most commonly used by the ryot is poonac and the
variation in analyses given in the above note show how grossly
these are adulterated. Another difficulty is the fluctuation in
price. The retail price of groundnut cake for instanceas far
as can be ascertained at the present moment varies from about
Rs. 12to Rs. 18 a candy in different parts of the P’residency.
At present the trade is in the hands of numberless petty oil-
mongers and merchants dependent chiefly on the local supply
and until rhis 1s more centralised—and there are indications
that this will come to pass—it is difficult to see how this can
be improved.

63. Dealing with this question the Government Agricul-
tural Chemist writes as follows :—

The adulteration of manures.—For many years there has
been in this country a more or less sporadic demand for
legislative action to prevent the adulteration of manures and
to protect the interest of the cultivator. This demand has,
however, mainly origiuated from the planting community of
India, which mainly deals with responsible firms of manure
dealers who issue guarantees, whereas the ordinary ryot of
India has not hitherto used commercial manures in quantity
or with intclligence sufficient to warrant such acourse. This
would appear to have heon the attitude adopted by the Board
of Agricultiire iu 1907, which, on the subject being presonted
to them for consideration, was of the opinion that the time
was not ripe for the introduction of legislation on commercial
fertilizers.

Since that time the rapid increase in the value of cereal
crops and the activities of the department has stimulated a
certain demand on the part of the cultivator for commereial
manures and this demand seems very likely to increase rapidly
in the near future, In these circumstaunces it would, appear
desirable to consider the question anew.

With regard to imported concentrated fertilizers of the type
of chili-saltpetre, superphosphate, potassiin sulphate, ete.,
the position appears to be fairly simple, for these maaures are
supplied by large organizations who have a reputation to
maintain and who consequently will always give a reliable
guarantee. It is rather with the indigenous wanures such
as poonacs, tish manure, saltpetre, bonemeal, ete., that pro-
posals for legislation must centre around and where action
may seem desirable. “

In the previons paragraphs dealing with this class of
manure evidence has been adduced which shows that consider-
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able variations in composition occur which variations are not
due to differences in quality of the materials used, but rather
to such causes as the incomplete expression of oil, admixture
with sand and earthy matter and admixture with inferior
miterials. Under these circumstances a strong case can be
thade on behalf of legislation designed to compel dealers to
give a guarantee with all manures sold by them. The object
of such a compulsory guarantee is twofold, on the one hand
it enables the buyer to protect himself against frand and to
‘nke sure that he is not paying too much for the article
offered, on the other hand it protects the honest against the
dishonest or careless trader. .

However strongly the case for compulsory guarantees can
be presented, such & guarantee is worthless unless indepen-
dent means for checking it are in cxistence and to which the
cultivator can readily rofer.  Of these means of control, So'uth
India is practically devoid and they must be created before.
any logislation can -be operative. [t is around this point that
I ‘apprehend that difficulties will arise. |

Nota,—DPorsonnlly T do not see how such loglsintion can be worked satisfactorily
at presont, [ﬂ]).’l‘,C,]

-

61. The class of manures for which there is a demand or for
which a demand is likely to arise—For garden land the ryot
wants & general manure or at any rate a manure which will
supply him with nitrogen and phosphates. His cropping 18
diversified and though he follows a rotation he may alter this
{0 suit the season ; for, although he has facilities for irrigation,
this is an expensive item in his cultivation and he will often
alter his cropping to utilize the rainfall as far as posgible.
'Thus his requiroments can best be filled by the use of indigenous
concentrated manures of organic origin such as poonac and
fish manure. It is only in special cases, such for example
tobacco, that he will have to have recourse to other manures.
This aftitude will also very much simplify the extension
the use of artificial manures since, though often claqsed as
literate, the farmer in this country is as loath to put his band
to a po‘q ag in any othor. Morcover, he has difficulty in
expressing his views when writing in the vernacular.

The case for paddy is quite different. On wet land, rotaticns
are only followed in limited tracts and paddy follows paddy.
year after year. The result of this has been the exhaustion of
certain plant foods. Kxperience and experiment have shown
thgt in this case it is phosphates which are required. Ex-
periments are being made to test the availability of pl-osphates
under wet land conditions. Though these have only been
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conducted for one season at the Manganallur agricaltural
station, there is abundant evidence to show that suporphos-
phate gives immediate results and is much more readily avail-
able than either bone meal or flour phosphate when the same
quantity of total phosphate is applied.

The following average increases of paddy were recorded
last year :—

Actual increage in pounds per acre. Percentage increasc.

Grain. Straw. Grain. Straw,
350 lb. superphosphate, 800 1,020 121-0 104:6
250 1b. flour phosphate. 413 325 580 40625
250 lb. bone meal. 167 242 285 3025

[t is often stated that the effect of superphosphate is to
increase the yield of straw rather than the yield of grain.
The following figures show tho percentage of grain to
straw 1n duplicate experiments :—
Percentaye.

Cheek ... 70:8
' Super . 811
Check 637
Super 64°3

Where super has been applied in addition to green leaf
manure, similar results have ~been obtainod when small
quantities of super (120 1lb. per acre) have becn applied.
The percentage of grain to straw being as follows :—

Poroentage.

Check (leaf at 2,000 lb. per acre) 827
Super and leaf at 2,000 b, .per acre ... 8310
. Check (leaf at 2,000 Lh. ner acre) . 48
~ Super and leaf at 2,000 1b. per acre ... 1054

Where the quantity of super Las been doubled, 7.6, 240 1b.
per acre, the results show that the straw has been unduly
increased. The percentage of grain to straw in this caso is
as follows :— ‘

Percenrage.
Check (leaf at 2,000 1b. per acre) ... 90-1
Super and leaf at 2,000 1b, ,, .. 575
Check (leaf at 2,000 lb. " . e 122
Super and leaf at 2,000 1b. |, . 8§83

Some of the complaints made on this point could very
probably be ascribed to the incroase in yiold of both grain and
straw, Which in many places would naturally protract the
harvest period and thus result in much grain being shed by
the crop becoming over ripe,

Results’ at the Central Farm, Coimbatore, ulso seem &0
i\nslicate that superphosphate rather than depressing the

“average of five years’ results show :—
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proportion of grain to straw increases ib as the following

Percentage of grain

to atraw,
Check no manure .. 987
(Check Sunnhemp green manure 882
Super 1 cwt. and Check Sunnhemp green
manure ... 98-8
Super 1 cwt. and Kz SO 1 cwt. and Check
Sunnhemp green manure ... 806

It is to be noted that the addition of the potash manure
at once depresses the proportion. The vglue of fish manure
as a paddy fertiliser has not really becn tested by the depars-
ment but it compares very favourably with bonemeal as the
following average yields obtained in manurial experiments
at the Central Farm, Coimbatore, show :—

Grain, Straw.
Bonemeal at 500 1b. per acre, averagoe yield

for 6 years in pounds per acre ... v 2,947 4,525
Fish® manure (miled fish or whole fish) at
5G0 1b. por acre, averaco yicld for 5 years

¢ in pounds per acre .. 3,196 4,438

4

The matter of manuring wet lands has been fully discugsed
in the following mnote by the Government Agricultural
Chemist.

62, Manuring and eultivation of paddy.—Although rice in
one form or another constitutes the main food of a very
largae proportion of the inhabitants of the WO_I‘Id, yet, com-
pared with other cereal crops _and‘ with the 1mporta:nce of
paddy, comparatively few investigations havo heen carried out
to determine the best manurial and cultural requirements of
the crop. This fact is remarkable, for the conditions under
which swamp paddy is grown are 80 opposite in character tor
those of dry crops as to merit Wldesl)_reaq attention ; but this
is possibly because scintific investigation is only of very
receut.:dovolo]mmnt in the countries where paddy is grown.

63. The results of such investigations, as are available,
show djstinctly that these peculiar conditions of cultivation
coiucidgy with peculiar manurial‘reqmrements on the part of
the crop. The problem is comphcated by the fact that paddy
is grown under conditions ranging from that of swamyp cultiva-
tion to that under dry conditions similar to ordmar){ crops,
so that it is impossible to lay down hard and fast principles
which will cover all circumstances,

)
e 64. With dry paddy the manurial and "culturaI, reguire-
ments will be practically the same as for ordinary cefeal crops,
but these will be modified as the counditions become moister
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until the extreme case of swamp cultivation is reached, and it
is with these extreme conditions that this note is mainly
concerned. ‘

65. The first point taken for consideration centres around
the general requirements of the crop with regard to nitrogen
phogphoric acid and potash. Paddy being a cereal, the
general requirements of that class are found to hold good in
3o much as it responds readily to the application of nitrogen
and phosphoric acid. Any of the phosphatic manures may
be used and superphosphate, basic super and basic slag used
in comparatively small quantities give excellent vosults. The
slow acting maiiares of the type of bonemeal are also effective
when used in fair quantity and applied annually.

66. With regard to potash the position appears to be fairly
simple as the experience of both Madras and Hawaii i that no
special manuring is either necessary, or desirable, unless the
soil iy very deficient in this ingredient. In fact it would seom
that unless absolutely necessary an application “of potash
results generally in diminished yicelds. It is difficult to fix
a value for the available potash iu a soil below which potassic
manuring is desirable. The value is much below the accepted
one of ‘01 per cent. and ie probably about ‘005 per cent.
Certainly potassic manures have proved cffective on soils
having a content lower than 005 per cent.

67. The main point of interest indoubtedly centres around
the use of nitrogenous manures and particularly with reference
to the best form in which to apply this ingrodient. With
dry crops good nitrification of the nitrogen is essontial, but
this process can only occur in soils which contain an abundant
supply of oxygen and in which the moisture conditions are
. suitable, 4.e,, neither too dry nor containing too much water,
Unlike dry soils, paddy soils are saturated with water and
the amount of oxygen they contain is therefore inconsiderable
and under these circumstances nitrification cannot “proceed
and the crop must as a consequence absorb its nitrogen in
some other form thau nitrates. Much work has been done
on this point and it is now quite clear that swamp paddy
takes up its mitrogen mainly in the form of ammonia and
consequently ammonium sulphate is a suitable manure to use.
The same applies to “mnitrolim ”’ or eynamide and the bulk
organic manures which readily decompose in the soil with
the production of ammonia.

68. On the other hand the use of nitrates such as saltpetre,
chili-salupetre and calcium nitrate have been shown to be
unsuited for swamp paddy. Not only do nitrates as such

79

constitute an unsuitable form of manure and one which is
utilized very indifferently by the crop, but the absence of
oxygen in the soil brings about denitrification, resulting in the
actual loss of nitrogen or in the production of nitrites which
have an intensely toxic action on the crop. It may be noticed
in passing that this relationship offers some justification for
the general practice of allowing paddy soils to remain fallow
during the dry season. Such a practice retards nitrification
during this period so that when the land is flooded there is
little loss of nitrogen or production of toxic nitrites, and
furthermore, the crop of weeds produced at this time yield a
supply of nitrogen in a form very suited to the requirements-
of the crop. It is alsointeresting in this connection to note
that the Hawaiian authorities as a result of these experiménts
recommend fallowing in the off-season.

69. Although nitrates are unsuited to paddy grown under
swamp conditions it is probable that applications of these
manures at suitable times to crops grown under dry conditions
or to crops which are under dry condition for a portion of their
growth, may be of great benefit. This is a point worthy of
experiment on rainfed and hill paddy.

70. Apart .from the mere elucidation of the general
manurial requirements of the crop it becomes a question of °
great 1mportance to determine the relative values of the
diffcrent nitrogenous manures.  Should preference be given
to the concentrated manures or to the bulky organic manures
of the type of green manure, poonacs and fish manure? A
solution to this question is offered by a study of the physical
and biological characters of these soils which have recently
been shown to possess a most important function in deter-
mining the value of the yield of the crop.

71. In the first place, drainage has been shown to be an
important factor with reference to the amount of crop pro-
duced. , When compared to undrained condition the effect of
increasing drainage is to improve greatly the yield, but only
up to a certain point beyond which a rapid decrease sets in,
until yielgs lower than those from the undrained soils are
obtained. Thus in these swamp paddy soils there is an °
optimum rate of drainage which the cultivator should aim at
obtaining in order to obtain his maximum yield. Instances
‘of this peculiar action of drainage are not wanting in South
India. In the comparatively new Periyar delta the rate of
drajnage is generally too high and as a oonsequence the
crop suffers apd there is an undue consumption of wuter.
On the other hand the Tanjore delta may be taken a8
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representing the type of soil in "which the rate of drainage is
too low and which would give increased yields if means could
be found to induce an improvement in this respect. The
well-known fact that several years must elapse after dry
land is converted into wet soil before good crop can be pro-
duced is algo another instance.

72. It must be carefully borne in mind that the whole
tendency of paddy cultivation owing to the puddling of the
soil i3 to make the soil finer in texture and so to redice
eradually the rate of drainage. Up to a certain point this is
advantageous, but when that point is excecded a diminishing
outturn follows and steps must be taken to counteract it.
In this connection the value of hulky organic manures and

particularly green manures hecome at onco apparent for |
these manures have a beneficial action on the physical pro- -
perties of a soil on the one hand tending to increase the

water holding capacity of open soils and on the other to
improve the drainage of heavy soils,
73. The explanations put forward to explain the action of

drainage are twofold. One claims that the action is due’

to the removal of toxic substances produced during the
decomposition of organic matter, in the soil Yy means of the
drainage water, and the other that drainage improves root
aeration thus permitting of deeper root development and
increased eropping. Tt is probable that the real explana-
tion must be based on both theories, for, in undrained soils,
such as those of part of the Tanjore delta, green manures
have undoubtedly a toxic action which militates against the
introduction of these manures into that district.

71. The acration theory, unlike tho toxin one, explains
the peculiar effect of drainage on the eropping, but in addi-
tion, throws a new light. on the root development of the crop
and brings additional arguments forward in favou» of the
use of green manures:—On the surface of the scil where
the soil and water are in contact, there forms an organised
film containing green algae, diatoms and various bacteria
existing together under symbiotic conditions. The'algae and
the diatoms decompose the carbon-dioxide dissolved in the
irrigation water and produce bubbles of pure oxyzen, In
addition any marsh gas, which arises from the decomposition
of organic matter in the soil, 18 oxidized by the bacteria
present in the film to carbon-dioxide, which in turn is
decomposed by the other organisms with the liberation of
oxygen.” Thus the combined action of the organisms in
the film is to concentrate pure oxygen at the surface of
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the soil which in turn is dissolved in the water entering
the soil through the action of drainage. This ingoing water
is consequently much more completely oxygenated than is
the. surface water and is utilised for the aeration of the
roots. With increasing rates of drainage this aerated water
can penetrate deeper and deeper into the soil thus permit-
ting deeper root action and better cropping power, This
action can go on only so long as more oxygen is produced
than can be dissolved in the drainage water and when that
point is passed the water becomes less propertionately
aerated, and root action is decreased, and the crop suffers in
a like ratio, T'he main point however is that the greater

- the volume of Methane produced in the soil the greater is the

amount of oxygen available for root aeration, and consequertly
the use of green manures, etc., tends to increase the root
development of the crop and to load to better cropping.

75. The results of these investigations demonstrate clearly
the most important part played by organic manures in paddy
cultivation, not only from their direct manurial value, but
also from their eftect on the physical and biological charac-
ters of the soil, and therefore, their general utilization cannot
be too widely extended. Used in conjunction with some
form of phosphatic manure they probably fulfil all the
requiremects of most South Indian soils.

76. In oconclusion, the following general conclusions may
be laid down :—

(1) Swamp paddy requires nitrogen to be supplied to
it in the form of ammonia or in the form of substances which
yield ammonia on decomposition in the soil.

(2) Nitrates are unsuited for the requirements of the
crop.

F (8) Phosphates are generally valuable manures,
(4) Potassic manures are generally not required.
(5)-Bulky organic manures fulfil all the requirements
regarding nitrogen and in addition they re-act beneficially on
the crop by affecting the biological and physical characters
of the soily

(6) Generally the best results will be obtained by a
system of green manuring In conjunction with phosphatic
manures. For this purpose bone-meal is suitable.

77. The following note deals with this subject as it
affects the planting community i— )
" The three main crops grown in the planting distriets
of South India are coffee, tea and rubber. w7

6
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It has been the practice for many years to manure coffee
heavily. At one time a mixture of bones and poonac was
almost universally used, but during the last ten years the
planters have learnt the value of potash for coffee and now it
i3 usual to apply each year a complete fertilizer. There is
now a growing tendency to manure this crop in a systematic
way so that the fertilizevs applied in any one yoar have a
distinct scientific relation to those applied in the past on the
one hand, and those it is intended to apply in the future on
the other.»

Tea was originally planted in rich virgin jungle soils

,and did not at first require manuring. The time comes
sooner or later, however, when if the high yields and quality
of *he tea obtained 15 to be muintained, manaring becomes
a necessity. This stage has been reached on most of the tea
gardens in South India and, in nearly all the tea districts,
manures are being given to this crop annually. The usual
custom is to apply a general fertilizer with phosploric acid
and potash in a readily available form just bofore pruning
and afterwards a similar manure with a larger proportion of
available nitrogen. This system has given excellent results
both in inereased yiold and guality.

Rubber is a comparatively now industry but the value of
manures has been rcalisod and most estatos now manure the
trees heavily.  More experimental work is needed however
before any definito statements can be made as to the best
mixtures for thig crop.

Minor crops such as peppor and cardamoms are not
manured systematically as a rule, but it may be said that
there is a growing tendency towards intensive cultivation
and the heavy manuring of all crops.

With regard to spocial fertilizers, nitrolim and nitrate of
lime are gradually grown in favour, The former in gencral
mixtures with basic slag and sulphate of potash has given
some good results on coffee, especially in Coorg.

The South India soils in planting districts are almost all
markedly deficient in calcium carbonate content so that basic
manures like those mentioned above, and basic slag, and
basic superphosphates, give the best results, while fertilizers

like sulphate of ammoma which not only depend upon the

presence of calcium corbonate in the soil to become effective
but at the same time deplete the soil of this constituent
cannot be used at all.

All *the soils respond in a marked way to perindical
liming, but the price of lime is high and this work is
1expensive. There are a fow local deposits of limestone in
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Mysore State and the Nilgiris but thex:e are difficulties
ir. the way of acquiring these aﬂgl woykmg them and the
usual practice 18 to obtain shpll lime from the. coast, the
trangport of this over lppg dlstances'often (naklng the cost
of liming almost prohi.bltw‘e.. Anything which can be done
to develop local deposits of limestone, or to cheapen coast
lime would be of great advantage to the estatgs.

The general practice among planters is to buy all
fortilisers on a guarantee. These guarantees are occas}ona'l!y
checked, when time and occasion permits, by the Scientific
officer and his Assistant in Mysore. On the whole the
system works in a satisfactory way and it is seldom a manure
is found to fall bclow the guarantce. When it does so the
supply firm is always willing to give compensation. -

The only outstanding difficulty is with fish manurve.
Ordinary willed fish is apt to contain a large amount of
gand and this quantity has undoubtedly shown a tendency
of late years to increase, one sample analysed containing as
much as 85 per cent. of sand. A protest was ,made about this
at the annual meeting of the United Planters’ Association in
1913 and the suppliers were approached and asked to
guaranteo that the fish supplied should not contain over 5 per
cent. of sand. This they were unable to see their way to do
and consequently only high grade fish guano is now bought by

lanters.
m?;tl,\c?ugh there may be practical difficulties in the way of
producing a milled fish free of sand, _ these excessive a_mounts
almost amount to adulteration and it would seem as if some
way of avoiding them could be found. Where the fish has
to be transported over long distances to the estates the
amount of sand in it becomes increasingly of importance.
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The fbllowing are the guarantees chiefly used:—

| e

] e
Fertiliser, {

Guarantee——Percentages.

| Nitrogen. Pho:c[;g(fnc Potash,
A. Nitrogenous fertilisers |
Groundnut poonsc . 78 ]
White cagtor poonas ... - 5-6 I
Black castor poonae " 5 ae
Hongay poonao I 4-6 5
Neom poonac o 4—6 ! 8
Fish guano o 8—9
Blood meal . 11—12 .
Nitrate of snda . 1518
Nitrolim (in drums) ... - 18
Nityate of lime . 11 '
B. Phosphutic fertilisers. .
Fine bone meal
Steamed bone meal oe 4 22~ 28 .
Buporphogphate . 3-3y | 23-2% .
Concentrated superphasphate {1e—17
Basic superphosphate . ! 42--45
Basic bors superphosphste .., I 18—~114
Basic alag -3 i 15--17
17~20
. C. Potassic fertilisers, ’
Sulphate of potash | 4850
Muriate of potash 50 —52
Nitrate of potash - 810 8)--85
)

I. What steps can be suggested for the greater utilisation
of indigenous manures within the country ?--Kigures
published in the Quarterly Jowrnal of the Indian Tea
Association show that during 1912-13, 110,221 tons of
bones worth £525,739; 21,408 tons of fish manures and
guano worth £69,414; and 2,235,708 tons of oil cakes
worth £821,387 were exported from India.

This matter has been before the United Planters’ Asso-
ciation of Southern India for geveral years. At the annual
meeting in 1913 a special committee of the association

which had been appointed to go into the matter reported
as follows : — ‘

“Your committec, after considering the question of the
““export of bones and indigenous fertilisers, is of opinion that
* this association should request the Board of Agriculture in
‘ India not to lose sight of the importance of cheap manures
“to all classes of agricultarists, and suggests for its

7
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“ consideration the imposition of an export tax on mdlgen_céqi
s fortiligers, as we are of opinion th?,t such a tafx, 3ven }11 f lh
“fail to reduce the local price, will provide 1\mhsa whic
« could be devoted to the encouragement of both t c{a rélan}’l.
i facture of superphosphates and the oil crushing industry.

1. How could relations between manure mercfhan'os 211}11(1
she Agricultural Department be }mproved ? —-—,ASA ar z;stioi
gcientific department of the United Planters kssoo.a
of Southern India is concerned they endeavour to keep lr}blas
close tonch with the firms supplying manures as qumt'ﬁe.
Experience 18 constantly exchanged between the smgr; i (;
officers of the dephrtment and the managers and chemists of
the firtns, to their mutual benefit, N

essrs. Parry & Co. sent their chemist ona
smalllll %(?l}r(') ﬁm the Scien);iﬁc Officer of the Plauters’ Asso-
ciation so that he should be able to study local requirements
and difficulties of transport, etc., on the spot. - ’

In 1912 the Kali Syndicate oftered the United Pl‘anterst
Association an annual subsidy to enable them to cagﬂ ry oud
manurial experiments in Coorg and Mysorc-mth co t:e ar;o
ceara rubber. The objects of these expenmeu}tls were, i«
discaver by exporiment the best forms of potas .t;)huseb 1S é
conjunction with phosphorie acid aed nitrogen A te ffect,
quantities of these fortilisers to apply; atf\d W a_b% i
potash might have on the growth and yield of ceara rubber.

The offer was accepted and a numbf?tj of expenmix‘lt plots
were laid down on different estates. 'This scheme as now
come to a sudden stop, the Kah Syndicate be{xxjg a,i fr(;n{a)n
firm bat is quoted as showing the kind of p'a,;\ a 95};65 'Z
the planters to get into as close touch as possible with Brm

upplying fertilisers.
B pi{ thza present time there wo'uld;ap_pear t(cl) bg s:xﬁ exceﬂe;}t
opportunity of developing the trace tu, A {(‘1)},, eduszr f
indigenoua fortilisers such as bones, poonacs, 1 dq a;n n i
of potash and the planting community Wwou twe coéne ;.;,c y
movement.in this direction. It is as a rule ama ter c; pri ne.
When theanit value of indigenous ‘x'en't,lllse\rs1 rls?smor any
reason above that of imported manures the ka t,e% lm«a
naturally purchased. Qould the price always bf;d elp P 0]::
importea material, indigenous fortilisers would always
given a preference on the estates.

"8, Svil Surveys.—Soil surveys have been complf-;:ted for
the Tanjore and Guntir deltas, The results of t.kﬁs grsgﬁ\me
been published. The rvesults of the second will be shown

at the conference.



86

SUMMARY OF THE DISCUSSION ON MANURES.

Before the consideration of the items in the Agenda
paper wag commenced several members, e.g., Mr. Chatterton
and gome of the firms, stated that they agreed with Mr.
Harrison that the manafacture of Nitrolim or Cyanamide iu
Southern India was possible and ought to be profitable.
[t was a question within what time the lndian ryot would
learn to use artificial fertilisers on a considerable scale, as a
large output was necessary to make any such plant pay.
The output in  Sweden runs to thousands of tons.

Mr. Chadwick then introduced the subject of the greater
utilisation of indigonons manures within the country and
the steps which could be taken to foster their use. On the
gaestion of favourable rates on vailways being raised the
discussion became somewhat discursive but useful infor-
mation was obtained. The Bouth Indian Railway already
give exceptionally favourable rates for manures although
the total quantity carried last vear was only 16,000 tons;
in faet the Agricultural Department had always found
them very ready to help. Mr. Armstrong said they had
also given special facilitios for sulphurie acid.  Mr. Subba-
raya Ayyar of Madura said that the difficulty was not so
much with freight but duc to shortage of waggons, which
the representatives of the railway companies said could to
some oxtent be mitigated if consignors would endeavour to
move as much stoff ag possible in the slack season. When
manures are competing  with graing ar other food-stuffs for
transport, preference iy nocessarily given to the latter.
There ought to have been no delay in Madura in July.
There mightbe in June. The railway
thankful to obtain forecasts of what ™ waggons would be
likely to be meeded, a fow months in advance, but most
endeavours to obtain such information had failed. Several
of the members drew attention to the fact that bulky
fodders were in a very similar situation to bulky manures in
the question of transport. Both fodder and’ manure are
necded as cheaply as possible in order to incresse general
production. Mr. Chattorton and Mr. Chadwick both said
that they had seen large quantitios of hand-baled fodder
carried on the Bombay-Baroda Railway and Mr. Subbaraya
Ayyar maintained that if paddy straw be pressed and baled
there would be a considerable domand for it in the black
cotton soil of Madura-Ramnad as well ag elsewhere. Mr.
Cross sald he would make a note of it and would gladly

censidar any - suggestions that were likely to be put before
them,

8 would only be too-
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The next difficulty raised was whether railways could
give lower rates for small con‘mgn_ments of conce_nt:,ra.ted
fertilisers or speciul manures. '_lhls 18 the gre_atest dlthcu'lty
at.present. Mr, Sampson egpl;.uned_ another difficulty which
was met with in practice in introducing the use of such
fertilisers including fish manures ov c:_lvkes and thn‘t occurl:ed
with ryots who live a little (hstgnw from the railway. The
firms consign the railway receipt to these ryots by Y.P_P.
but the ryots frequently do not get that receipt until after
the goods have reached the railway station, On taking fleh-
very they are thereupon charged demurrage \Vh}(}h sometimes
exceeds the cost of freicht or even the. cost of the manure.
In answer to these difficultios the reulwa:y represcntatives
showed that on their sido luhq difficulty \\_'hlch provents \them
from giving entircly exceptional rates h)r‘ vory small cm?-
signments of fertilisers was thiat many (_)t the latter were
possessed of such an ol'l'onsn'o_smvll §hut 1t was necessary to
mako special arrangements for their carriage ; aud conse-
quently such transport became costly. T he secoqd (hﬂ‘icu!ty
also was beyond the (:011&}'01 of t,h(} 1':ulwu.y; it lay with
the post oflice. But the §oubh lmh;m Railway had very
considerately agreed to refund such demurrage charges in
cases in which the f\g)’ic11!5111~a,1 Department was 1:1ble to
certify that a manure on which charge had been made was a
particular one recommonded by themsclves for a particular
purpose in order to persuade the ryots of the value of su(ih
a fertiliser, but if such cases became vory numerous 1t wou d
be impossible to continue such a concession.

There were thus I'allxvay_(lltb@h1os in the way of carry-
ing small quantitios of now tgrtlllsm's ;L]bhoqgh the railways
were willing to do everything they could to encourage
the use of manure  Yet 1t: 19 11.np0rx31ble t'o‘expgct [:yots tg
buy large quantities in the first instance. I'he Madras an
Southern Mahratta Railway had through concession rates for
fish manure in bulk from the west coast to Poona and WOlll((il
certainly quote one for (1odavari :1}1(1 ,1‘\1st',na if there “ppem:eh
to be any opening. Phusph:mtes in Panjore delt:_z, and 'f“ls
manuifa in Coimbatore were instances of gooq openings. The
remedy that appealed most gencrally to all interests present
at the conference was the establishment of pioneer mavure
depots largely ander tho control and the direction of the
Agricultural Department in tracts 1n wlqch these officers
were propared to re(;ommgnd cel"ba.m kinds of manures.
The Registrar of Co-operative Societies also stated that as
soon as it was known for what classes of manures, therq was
a market he would be ready to get the co-operative stcieties
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to manage their own depots. Mr. Bawden was also ready
to help on any such lines. Discussion then oceurred as to
the lines on which the Agricultural Department could
undertake the management of such pioneer depots. They
must not-be asked to stock and push the sale of every
variety of fertiliser that may be on the market. 'T'hey can
only undertake to push the sales of the class of fertilisers
which they believe to be suitable for that tract. The ropre-
gentatives of the firms present agreed to support aud work
in with sueh depots; and Mr. Chatterton asked whether
they were prepared to agroe definitely uot to undorsell the
Gavernment depot working in that tract. 1t was nnderstood
that all firms were preparcd to supply the necds of such
depots at rates below those which they would charge to
ordisary purchasers, My, Stanes, Mr. Barnard and Mr.
Christie all signified their willingness to help in this. On
raising the question whether the department will sell these
fortilisers as agents of these fums or buy them ontright
before stocking them both the firms and My, Chatterton who
had had some experience of depots said that the latter course
was distinctly preferable. The officers of the Agricultural
Department weore eonvinced that in cortain tracts there are
more extended openings for such manures than is generally
believed and that their use therein would amply vepay their
cost. Both Mr. Buckley and My, Chadwick thought that
gome such scheme of depots might well be worth a trial and
the departmont wius prepaved to try and work out the dotalls

for some tracts as soon as p(msihh)_ Mr. Christie asked that

firms would be mformed if and when further openinge
appeared.

My. Chatterton agreed with the planters in their request
that all export of bones from Yodia should be prohibited but
he was unable to carry the general seuse of the mceting
with him.

The next point considered was how to improve the
relations between the merchauts and the Agricultural Depart-
went, and Mr. Chadwick opened this by asking them whether
soil surveys such as had been done for Tanjore and Guntar
were of any real assistance to them. The maps of the soil
survey of the Tanjore and Guntiir deltas were handed round
and were exceedirgly favourably received. They take a
considerable time and a large quantity of work to prepare
and in view of this representatives of firms were asked to
gtate whether they found such maps so useful in their regular
work as to justify continuing to prepare them. Messrs.
Stanes & (5., and Binny & Co. (Limited), said that this was
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the first time they had heard of the existence of such records
and they desired as also did Messrs. Parry & Co., that the
work should be continued certainly for delia lands. They
were very marked limits to the utility of chemical analyses
of soils and Mr. Chadwick asked that if any case occurs in
which the information in these records is being twisted in a
wrong manner and circulated among the ryots he might be
informed thercof. 'This discussion provoked a somewhat
discursive conversation among many of the landholders
present as to the utility and limitations of these chemical
analyses and Mr. Seshagiri Rao was undeystood to say that he
had Tittle faith in it whilst others urged that dvy lands should
be more thoroughly analysed. Already all samples of soil
sent. by cultivators to the Agricultural College are analysed
free and a report with advice returned to the applicant.
A copy of this is also sent to the local agricultural officer so
that if tho applicant be in doubt as to lhow to apply the
advice given to him by tho chemist he can apply to the-
Deputy Dircetor of Agriculture at once for assistance. Until
the use of fertilisers becomes very much more general there
was little object in attompting & systematic soil analysis of
dry land and it 13 not proposed to undertake it. Wet launds
are usually morc uniform in character and the larger areas
will be first taken up. The scattered analyses of dry lands
which Mr. Harrison has already on record in his office as the
rosult of the applications from private ryots are not of very
much use for forming an opinicn of the necds of the neigh-
bouring dry lands because a ryot usually only sends soils of
his worst fiolds for analysis. It i3 only when he is at his
wit's ends what to try to do to render his fiold profitable that
he sends samples of soils fm' analysig. Mr. Adinarnyana
Ayya hoped that the chemieal branch of the College would be
increased, and was told in reply that allowances for this had

becu made. ' . ’ .
In the way of intorchanging cxperience My, Christie said
that the firms would be perfectly ready to communicate
results of any of their trials on ryots’ lands to the depart-
ment confidentially, stating what had been used and in what
uantities. Mr. Baruard and others agreed. It was under-
stood that the other firms also would be prepared to do the
game and the department would keep all firmsinformed as
to the results of any experiments made by them. Mr. Chat-
terton especially requested that experience with fertilizers
sheald be consolidated and thrown into better forra both for
following results and seeing what actually had been done

than is the case at present. »
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On the matter of credit sales for manure several of the
landholders present pointed out that a loan for the purchase
of manure repayable at harvest time is often of the greatest
use to the ryot. Both Mr. Chatterton and Mr. Subbaraya
Ayyar advocated the necessity for simplifying procedure for
obfaining such loans so that purchase on credit might be
made at any of these depots and if necessary the balance
would be recoverable as an arrear of land revenue. 1t was
very doubtful whether the Agricultural Department bad the
stalf to deal with loans even if they were competent to do so.
Moreover, loans for manures could always be obtained from
the Co-operative Society if there was one in the village.

The conference was practically unanimons that the time
had not yot come when it would be possiblo to prescribe that
fertilizers could only be sold under certain guarantees and
subject to certain standards. Most of the larger firms which
deal in concentrated fertilizers already on their own initiative
sell subject to guarantee. But the charges of private
analysts for checking these guarantees are very high. The
Government Agricultural Chemist could not undertake to check
every case free. But the chiof difficulty arises when dealing
with poonacs from all the small oilmongers of the country for
which it seems impracticable to enforce standard. The firms
definitely declined to give any public statement of ingredients
in their mixtures. They had no objection to informing the
officers of the department confidentially asto the composition
of such mixtures but they did not wish to have them pub-
lished. All agreed in this, But to the publication of bare
chemical analyses they had no objection.

Occasionally applications are made to the Department of
Agriculture to arrange trials of ryots’ lands of special ferti-
lizers for special crops. On this Mr. Chadwick wished to say
that they were only prepared to do so in cases in which they
were sure that in the event of the trial being successful
sufficient stocks would be maintained to meet all possible
demand and they must not be expected to be ready to try
anything as a matter of course that anybody cared to send to
* them in any place they wished. Mr. Bawden sad that if
this system of depots materialise he was prepared to help to
manage one» Mr. Subbaraya Ayyar, Mr. Seshagiri Rao and
several other gentlemen all asked that more demonstrational
work should be done both with indigenous and concentrated
fertilizers on ryots’ lands.

Mr. Barnard handed in a written statement which covers
r10st of the points of reference and is printed here.
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T believe that whatever can be done to enable ‘the Indian
agriculturist to realize the value of the supplies of manures
obtainable within the country is for his benefit and the’
Jasting good of India. At present very large quantities of
bones, fish manure and poonac are being exported, and [ do
not think it is stating the case too forcibly if I say that this
is because the cultivator does not sufficiently realize the
value of these manures; the quantity exported is precisely
that portion of the supplies for which there is no market
among the agricultural public in this country. The firm
I belong to—Messrs. Parry & Co.—have in recent years done
a great deal to assist in making these concentrated manures
known to cultivators. I may say that all we have exported
has been that margin of our supplies which we have been
unable to dispose of in this country. We have been
asgociated with the work in manuring that the Agricultural
Department is doing, Our plan has been to assist ryots in
drawing up schemes of manuring and our advice has
generally been in the direction of supplementing the supplies
of country manures which they have available with concen-
trated fertilizers. lu offering our advice in this way we have
not been blind to the many factors which have to be considered.
We endeavour to find out as far as possible the nature and
conditions of the soils for which we are asked to supply
manures and other points connected with the local agricultural
practice ; having regard to the various types of solis to be
found in [ndin and the differences in agricultural practice
and natural fertility to be met with in the several districts
we have found this to be necessary in order to obtain
successful results. For the purpose we have a laboratory, a
trained staff of chemists, European and Indians, including a
diplomaed agriculturist of Saidapet College. I am ghd
to say that we are working on the same lines a8 the-
department. Concentrated manures are mainly useful in
supplementing organic manures and are of the greatest value
in helping to maintain the mechanical texture of soils, and,
generglly speaking, our experience has been to find a great
need of phosphates. We find that superphosphates give
immediate results and ate more available than boue meal or
finely ground raw mineral phosphates. An important con-
sideration in this connection, which has determined our line
of action, is the percentage of lime coutained in the soil.
We find that acid superphosphates, as might be expected,
do not produce well on soils which are deficient in lime.
On such soils, however, if basic manures like babic .super-
phosphate, precipitated bone phospate and basic bone
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superphosphate are used in comparatively small quantities,
excellent results are obtained. For use in conjunction with
any system of green manuring, we have found that bone
meal 18 only slowly available and the best phosphates to use
with green manures are manufactured bone phosphates such
as those I have mentioned.

In regard to the utilization of atmospheric nitrogen for
tbe production of artificial nitrogenous manures mention has
been made of nitrolim. We find nitrolim to be a suitable
means of supplying nitrogen to delta lands deficient in lime,
for which purpose I agree that nitrolim has probably a great
future. [n the meantime, however, ryots have not yet learned
to appreciate it and its application requires some special care,

As, to the suggestion to manufacture mnitrolim in this
‘country, it has to be remembered that any such undertaking
would have to compete in the matter of selling price with
other countries which are possibly more favourably situated
in regard to cheap power and cost of raw materials; a very
important consideration also is the quantity to be produced.
On the basis of a small production, I venture to say nitrolim
cannot be manufactured profitably, With a demand for it
in this country that could be measured in thousands of tons
annually the production of nitrolim say in Mysore State
would probably be worth full consideration, for if the con-
sumption should reach such figures, a turther large increase
could naturally be expected. In Norway and Sweden I
understand hundreds of thousands of tons of nitrolim arve
produced annually and production on this large scale is found
necessary for economical working,

I would say the prospects of a nitrolim industry in this
country as well as the desired stoppage of the export of
indigenous manures depend altogether on the Indian agri-
culturist being made to realize theiv respective values. 'This
teaching can best be done by means of further experiments
and demonstrations in different parts all over the copntry
with special reference to the needs of particular soils and
crops.

Manure merchants have been benefited by the great gtrides
which agricultural science has mide in the last twenty years
or 8o, and, whereas formerly it was common for & manure
manufacturer to offer a fertilizer as suitablo for any soil,
he is now carcful to arrange that the manures supplied are
suitable for individual soils.

I think the Railway companies could also help in this
direction Ly granting favourable rates of railage on small
consignments of manures for trial purposes, This would
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tend to induce ryots to experiment largely and bring about
the day when the demand will be sufficiently developed fo
enable manure merchants to rail wagonloads and keep stocks
at distributing centres. The South Indian Railway alread_y
carry green manure at reduced rates and have granted this
concession in the case of concentrated manures also that is,
they have agreed to accept small consignments of concen-
trated fertilisers at the rate they charge for carrying green
manure. I hope it may not be long before the Madras and
Southern Mahratta Railway see their way to do the same.

Perhaps, I may be allowed to mention that we are asked
frequently for advise as regards methods of planting, seed
rates, etc., and this is also a direction in which we are glad
to be able to assist in making known the teachings of the
Agricultural Department,
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V.—IMPLEMENTS,

COMMITTEE ON IMPLEMENTS.

Drcemser 157, 1914—3 10 5 p.v.

Present :

The Hon'ble Mr Li. E. Buckiey, 1.C.S,, Chairman.,

1. Mr. F. G. Warbrook, Messrs. Massey & Co., Madras.

2. Mr. S. K. Sewell, Messrs. Best & Co., Madras.

3. Mr. B. N. Sawmi, Messrs. Burn & Co., Madras.

4, Mr. B. J. Warner, The General Electric Company, Ld.

5. Mr. Blake, Messrs. Uakes & Co., Madras.

6. M.R.Ry. Diwan Bahadar M. Audinarayana Ayya Garu,
Madras.

7. M.R.Ry. N. Pattabhi Rama Rao Garu, Madras.

8. M.R.Ry. C. Arunachala Mudaliyar Avargal, Zamindar
of Chunampet, Chingleput.

9. M.R.Ry. Raja P. Ramakrishna Rayaningar, Zamindar
of Vittalapuram.

10. M.R.Ry. G. Jogi Razu Garu, Messrs. T. R. Tawker
& Sons, Madras.

11. M.R.Ry. Vittaldas Sait Avargal, Tiruppur.

12. M.R.Ry. M. Gangarazu Pantulu Garu, Ganjam district.

13. M.R.Ry. Narayanamurthi Garu, Personal Assistant to
the Director of Industries.

14. Mr. A. Chatterton, c.I.k., Director of Industries and
Commerce, Mysore.

15. Mr. K.I. B. Tressler, Director of Industries, Madras.

16. Mr. D. 'I. Chadwick, Director of Agrictlture,
Madras.

17. Mr. R. C. Wood, Principal, Agricultural College,
Coimbatore. .

18. Mr. H. C. Sampson, Deputy Director of Agriculture,
Southern Division.

19. Mr. G. R. Hilson, Deputy Director of Agriculture,
Northern Division.

20. Mr. G. D. Mehta, Deputy Director of Agriculture,
Central Divigion. '

21 Mr. R. Thomus, Probationary Director of Agriculture.
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AGENDA.

A —ImprEMeNTs FOR CULTIVATION,

"I Is it possible to ensure that much better stocks of im-
plements of different kinds are maintained in the Presidency
Town or in other centres?

II. Can the firms and department arrange for trials of
implements under different conditions and in different places
and, if 8o, on what terms?

1II. How can the firms and the department co-operate
towards the adoption of boetter implements, e.g., by—

(a) exchange of experience of theeffect of implements ;

(b) intimating areas in which there appear tc be
openings for certain implements ;

(¢) the establishment of pioncer depots up-country
and stocking of spare parts;

(d) credit sales through depots at suitable Government
farms ;

(¢) the maintenance at Government farms, with full
particulars, of a stock of implements likely to
be of use in that locality.

IV. Any other suggestions and criticisms.

B.---IMPLEMENTS FOR PREPARING PRODUCE FOR M4RKET,

L. Are the stocks of machinery now held in the Presi-
dency Town adequate ? ,

II. Can firms and the Departments of Agriculture and
Industries arrange for the trial of machines under different
conditions and in different places; if so, on what terms?

1II. How can the firms and departments co-operate to-
wards the adoption of better machines, e.g.,

(a) Kxchange of experience of the effect of machines.
(b) By stocking spare parts.
(¢) By a system of hire purchase.

IV. (Can more information be provided for openings for
such implements, e.g., rice bullers, bone crushers, decortica~
tors, oil presses, ete.

V. Can more facilities be given for—

(a) testing these; : .
(b) advertising them by actually showing them run-
ning in suitable villages.

VI. Any other suggestions and criticisms.
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NOTES ON IMPLEMENTS.
A.—TInrPLEMENTS FOR CULTIVATION.

Considerable advance has been made in Northern India
in the introduction of improved implements of cultivation.
Madras has not, however, to any appreciable extent, partici.
pated in this. The reasons for this are—

(1) The very varying agricultural conditions of sgoil
and climate.

() The cheapness of labour and dranght power.

(3) The small size and scattered naturo of holdings.

9. The very wvarying ngr'cullural conditions of sl and
clinate—This is a factor which in Madras is much more
present than it is in the North of India whore, espocially on
the Gangetic plain, large tracts of country show little varia-
tion and where the type of improved implements introduced
will, if suituble in onc place, bo suitable everywhere.  The
varying conditions of Madras are well illustrated by the
variations which exist in the shape and size of the indigenous
country plough. These variations are largely governed by
the soil, the work required to be donc and the size and strength
of the draught animals available. All these points have to
be taken into consideration when recommending to a farmer
an improved implement.

3. The cheapuess of labour and draught power.—Until
“recently this factor militated considerably against the intro-
duction of improved implemonts. There was little incentive
to labour saving, and, given time, the country plough can do
very eficient cultivation if the land is ploughed several times,
while its initial cost is very little compared with cost of an
iron or steel plough. It is too much to expect that a ryot
who has never had to pay more than Rs. 2—3, or its grain
value on the threshing floor, for a plough, will, without very
careful consideration put down 5 or 10 or 20 times this
amount for a new fangloed implement which he does not
rightly understand and whichif it breaks he raay have difficulty
in repairing. Of recent years however conditions heve very
considerably altered. The price of cattle and the cost of
feeding them has more than doubled and the price of efficient
labour has markedly increased. Not only this but the
general rise in price of agricultural produee has been a great
incentive to get greater yields and the farmer is beginning to
realise tha, increased cfficiency and greater expediﬁon in his
preparatury cultivation, although it involves more capital, is

going to pay him. Thus there 18 a rcal demand at present for
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better implements. This year in 'l'mnevelly ryots were
offering to pay Re. 1-8-0 an acre for the hireof a double
furrow disc plough without cattle and drivers, i.e., nearly the
cost of a country plough for each acre ploughed. Thus though
there is a demand it 1s one which requires careful develop-
ment. It is no use, merely selling ploughs. The ploughs
must suit the local conditions and must also suit the purse-of.
the purchaser. It has taken the Agricultural department
seven years to introduce into the Tinnevelly district indigenous'
implements for drill cultivation and it is only now that the
demand for such implements, made and sold by the depart-
ment, 18 greater than can be supplied.

4. The small size and scattered nature of holdings.—This
practically means the smallness of the credit of the individual
farmer. Though this factor is much in evidence in certain
parts more especially in the irrigated tracts where cultivation
is done by tenants, there are many well-to-do and substantial
farmers in the country. So that this difficulty is rather a
warning to those desirous of entering this trade, that careful
local enquiry into the economic condition of the people is
essential before trying to develop a trade in any particular
tract.

5. The chief obstacle which is in the way to prevent
farmers purchasing implements is that there are no local
agencies. The farmer, when he has sorewed himself up to the
pitch of spending money on, say, an improved plough, very
often will write to the officers of the Agricultural department
or will approach the managers of the Government Agricultural
Stations and state his wants. After due enquiry into hislocal
conditions he is recommended a certain type of plough and
is informed that he can get these from the agents in Madras
or Calcutta or possibly elsewhere and here the matter usually
ends, Téle ryot’s enthusiasm subsides. He is afraid of all
the extra,charges, such as railway freight, wharfage, etc., and
unless the implement is sent down ready to use, knows that
he will nqp be able to put it together and knows that without
again wrising to the agents he will not be able to get spares
when parts break or wear out.

6. This leads up to the main heading on the agenda, viz.,
How can the firms and the department co-operate towards
the adoption of better implements.

7. The Agricultural Department have of recent years
tested many makes and types of implements and are ina
position now to recommend a certain number for Hifferent
classes of work, on different classes of land. They are also
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in & position to point out defects in the design and construc-
tion of certain implements and to offer suggestions as to how
these could be improved. The departmgnt also ha;s NOW &
considerable knowledge of the local conditions of the Presi-
dency and, though this knowledge is not by any means
complete, are able to indicate aveas where there is gco ve for
the introduction of certain classes of impleménts : The
question of opening pioneer depots in the districts‘ and of

stocking of gpare parts i i
<ing of arts 18 a mattor which de 3 i
stocking of o serves serious

8, It does not appear essential that such ‘

“hold stocks of implements provided stocks argeﬁgfz :180;1}]1?3
head-quarters of the agency or at suitablo centres and are
aviilable there when indents are made on them: all that
Seems necessary i3 to have an agency where farmers can’
book orders. It is essential, however, that implemeh;s for
trial should he kept in stock, at any rate for the preqm»nt
until these are better known in the distri(;t, as it i evi(llonﬁ
that the farmer wants to know what he is buying [t is
e;ser;tlal also that the agent should know what he i .sel]ir’u;
3 ould know how to erect implements and should bo able to
emonstrate the implement in use. Possibly he himsclf
would not do this but there is no reason why one of .h‘i%
servants should not be trained to do so. It is alwa 5
possubl‘e for such men to be trained on the Contral Agrim'l‘l‘-
tural Station at Coimbatore. Tt is essontial, however tilat
Zuch agents should stock spare parts, the quantity they ’stock
epﬁn(.hng on their sales. [t may ultimately be necessary for
:L]:c](i:;éeg;ssp;ol 9:;]“01 tsph-agpncics in larger villages for the
: ‘03, It is quite possible that such agencies

and oara to soe that ouly the vight ol of mplewent, 1
sold. The question then arises vgh /”C e pienont 18
pared to take the risks of these afe,r:e? e e
. would waut support in the first instz;wecf; ?fovtxk'lr?gg:f th?t,

18 quite possible that in the near future sales vould be

considerably assisted by distriot agricultural officed

9. Another alternative is the locatio
gepm'tmémtal control on the Government Agcricultural Sta-
10m8. uc‘},x dePO_fS have been tried on tr?w o ]L 1
stations. The objections to these are (1) 1_}1'lta°t1hlc111tura
cannot always be located in tho placo where éaio ( (]’(lip(l)t
to he greatest, (2) the agency is under dual contr sl an,l t,he,y
isthe probability of the firm concerned leaving :o:l:;ucheicz

n of depots under

g9

the department and not taking

agency themse
grounds for Go

s> 10. The suggestion that each

Station should have a ¢ sample room

5 new one and alr
at Coimbatore.

R N
sufficient interest in the

lves, (3) it does not seem desirable on general
vernment to appear as an agent for a firm. >

Government Agricultural
» of implements i3 not

eady one such exists on the Central Farm

able locally the main obstacle still

11. The question of th

the department on
Messrs. Ransomes
paius to adapt thel
who have, on two

Unless however these implements are avail-

remalins.

o trial of implements for firms by

its Agricultural Stations is already a fact.
Qims and Jeffries, who have spared no

r manufactures to .
g ab least, sent their expert repre-

oceaslon

gentative to India with trial imple

these on Government A gricultural Stations

implements for further trial and
welcome any‘proposals for gimilar

12. The following 18 a
which have been tested by

epared to recommend.
" ;’ZapMeston Plough made by Messrs. Burn & Co., Madras.—

Price Rs. 8-12-0, iron parts only.

This 18 & one
ploughing on light

garden lands.

The Monsoon Plough sold by Messrs.

Co., Caleutta.—

Price Rs. 12,1

Rs. 1

»

This is & one-handl

gtrong pullocks.

lands except black soils.

and not the whole

is on the left-hand side 8o tha

plough with his
right—hand. Nevy
shares for As. 10.

The Raja P

This is & two-handled ploug

a short beam and
7-A

Rs. 5, complete.
-handled plough, guitable for light cattle, for

land. New sh

7, complete.

It will do good

list of implements of cultivation
the department and which they

Indian conditions and

ments, have not only tested
but have supplied
the department will always
co-operation.

ares can be brought for As.

4 each. This plough is not recommended for stony soils or

Octavins Steel &

ron parts only.

ed plough, svitable for one pair of

work on all dry or garden

Only the point needs to be replaced

ghare, except at long intervals. Theshare

points can be

is supplied wi

t the ploughman guides the
left-hand and drives his bullocks with the

obtained for As. 3 and new

lough sold by Messrs. Volkart & Cp., Madras.—
1 which does good work on all

clagses of soil except black soil or wet lands. It is made with

th a wheel to regalate’ the
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depth. -"More work can be done in a day than with either
of the former. [t can be drawn by one pair of big cattle—
Price, Rs. 30. )

The Punjab Plough (Messrs. Octavius Steel & Co., Cod-
cutta).—This is very similar to the previous plongh, but like
the *“ Monsoon ™ plough it has a ronewable powt like a chisel.
The price of the new pointsis only As. 4 ench, so that the
cost of the wear and tear is much reduced. [t can be drawn
by one pair of big cattle- -

Price, Rs. 25.
Cost of spare point, As. 4.
. ,, of share, As. 3.

The Steel-bar Plongk (Megsrs. Octavius Steel & Co.
Calchtta).——This i3 a modiratoly heavy type of plongh
which is strongly made and is capable of doing plonghing on
hard land. 1t ic made of steol throughout, and the wearing
yoint consists of an adjustablo steol-har, similar'to the point
of the country plough. 1t can bo pulled by two pairs of
medium sized, strong hullocks. By ploughing Jand after
harvest with this plough immediate advantage can be takon
of sowing raing—

Price, Rs. 45.
» of gpare steol-bar, Rs. 5-8-0.
s spare share, Rs. 2--3-0.

The S.A.Il. (Steel Fagle) Liough (Mussrs. Octavius Steel
& Co., Caleutta .— This is ospecially strong to stand heavy
work. It is casy to guido, ag the depth and width of the
furrow can be regulatod by means of two wheols fastened
in frout. It is suitable for hreaking up hard lands and for
doing decp work. T'wo to threo purs of strong cattle are
needed according to the hardness of the soil-—

Price, Rs. 75, complete.
Spare, shares, Re. 1 eich.

The One-way Plough B.T. (Messrs. Octavius Stec] & Co.s
Calcutta).—This plough is provided with an adjustable shaft
polo, and is a combination of plongh, ridge ploygh and
cultivator. A usoful goueral purpose plough gvhich 18
strongly built, and which can be used to advantage on g:u‘(_lell
lands as it loavos no ridges or open furcows.  The ridging
attachment is useful for laying out ridges for hrigating
crops such as sugarcane and ragi. Tt can be drawn by one
pair of good ¢attlo—

Priceo, Rs. 35.
Bxtra for hoeing parts, Rs. 7-8-0.
ridge parts, Rs. 12
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The < Planet Junior’ Bullock hoe (Messrs;‘ Oe.ke.éj&g‘bg)
Madras).—This implement is supplied with several detachable
tines and shaves, so thatit can be used l.nst.ead of the country
plough on ploughed Jand, or as & 1‘1dglng plough, or to
intercultivate between the rows of growing crops, where the
width can he accurately adjusted—

Price, Rs. 35, complete.

-~

Black cotton sotl plough (Massey & Co., Madras).—This
plough is specially useful for breaking up black cotton soil in
the dry weather. The work 1s very thorough and may
require up to six pairs of ordinary cattle. It is made in two

gizes and costs— TL oot
No. 1, Rs. b5. _
No. 2, Rs. 70. o (" :
Spare’ shares, Rs. 3-8-0. N7 \ !

Phe Defiauce Dise Plongh (Octavius Steel & Co., Q;xlcnt.ta).
—In this plough the shares are replaced by cutting dises
which render the draught very light. It is smta,b'le for all
deep soils (eXcept vory’ strong soils) whethor moist or dry
and does excellent work as it leaves a crumbled furrow. It
ploughs ‘two wide furrows at once and can be pulled easily
by four pairs of good cattle—

Price, Rts. 194,
new dises, Rs. 12 each.

The Triangulor Harrow.—Apply Principal, Agricultural
College, Coimbatore, Lawley Road Post. This Harrow can
be used for preparing the land for sowing, for covering seed

or for intercultivation in a broadcasted crop. One pair of

ordinary cattle can pull it easily—
Price, Rs. 7.

B.—IMpruMBNTS 1OR PREPARING PropucE FoR MARKET.

]3.:Mosh of such implements are spec?alised, 6., 8re not
of general utihity. Thg most ‘goneral of these are possibly
those adapted for dressing grain and gz:adlng it for market,
cuch as® winnowing machineg. The former 1s a farmer’s
implement but there scems little scope for thls_under t}le
conditions under which grain is sold at present, i.e., the in-
croased price does not pay for the trouble of cleaning and
grading. o

, 14, The only other farmer’s machlpe 18 .the.n'on sugar- .
cane mill. But since mow this is universally in use, there
seems little uge in discussing it. v
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15, All other implements are either snited for co-operative
purchage or for purchase by persons of substance such as big
. landholders and capitalists. These implements include rice
hullers, groundnut decorticators, cotton gins, oil mills, disia-
tegrators, power cane mills, ete. With the advent of
mechanical power for lifting water for irrigation the scope of
such machinery has greatly increased.

16. On this subject the Director of Industries writes as
follows :—

““ There are at present a considerable number of imple-
ments or machines in use for the purpose of preparing
oroduce for the market. Some of these are very widely
employed : others only on w limited scale. The commonest
machine is the rice huller of which, so far ax my information
goes, there are about 200 at work in the Presidency. 'Lhere
are also a consitierable number of oil presses and the number
of these is increasing.  Decortication is also largely carried
on, as well ag cotton ginning and baling.  Most firms who
supply these machines carry stocks and I do not think that
the present arrangements can be materially improved upon.”

17. As regards the testing of plant, applicatior has been
made in this department for the purchase of testing machi-
nery. It is only by the uge of such plants that definite
information can be obtained regarding power, output and
working. Of course, there is a good deal of practical
evidence on this point to be obtained, but it is not of very
much value as the persoual equation enters in it so largely,
and the evidence which is ouly second hand and given by
illiterate persons, is frequently most unreliable. 'The pro-
posed test plant by furnishing definite information regarding
the performance of differont machines, will show in what
directions the machinery can be improved.

18. In the matter of influencing ryots with a view of
making them adopt improved methods of production, firms in
their own interest, through the medium of their ngents do
what they can, aund in general the service reundered is good.
They do not however, in general, interchange inormation
with the Departinent of Industries, because they see mo

~advantage in so doing, and what is more, are liable in certain
cases to lose orders. 1In several parts of 'I'anjore, for in-
gtance, it i the opinion of this department, that the number
of hullers esiablished is at least equal to, if not in excess of,
- the supply of raw material and any applicants for advice are
warned-against trying to instal further machinery. From
)6 point of view of the manufacturer the potential losses of
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the purchaser are of no moment so long as the plavt 1slpa,1d
for; and therefore in cages of this 'kllld the interest of the
Department of Industries representing the ryot and that of
the machinery sellers are apt to come into conflict. Per
contra the department is rather chary of passing on informa-
tion regarding openings for maphmery to firms, unless they
reciprocate, for fear that this interchange will lead to the
subsequent development of a district beyond its resources.
This has happened in two districts already.

19. The difficuities connected with the introduction of
machinery for the treatment of produce are the twofold
character : (1) to persuade ryots to introduce machinery at all
and (2) afterwards to prevent ryots and wachinery agents
from overdoing things. The only way which the use of
this class of machinery can be satisfactorily dev?loped is by
all enquiries passing through a Consulting Kungineer. 1f
this is dono, the firms may lose slightly on the machinery
which they might have installed to the detriment of the
purchaser but for the intervention of the Consulting
Engineer, but they gain very much more by being put 1n
touch with all enquiries. At present, the Department of
Industries represents practically the only Consulting Engi-
neering organisation in this Presidency, and ‘un!ess the
necessity for the intervention of a Consulting Engineer 1n
all matters connected with the installation of machinery 18
recognised, a complete exchange of experience between
the department and the firms 13 impossible.

90, The Department of Industries has at present a staff
of 12 supervisors and 24 mechanics, who are belioved «om-
petent to obtain all information possible regarding openings
for machinery. - '

91. As has been explained testing machinery has been
applied for, and it ig the policy of the Department of Indus-
tries also to demonstrate the use of machinery where
necessaly by actnal running. .Thxs has been done in tl}e
cuge of sugar crushing and ‘wﬂl short}y be undertaken in
connection with power ploughing. But the shortage of funds
generally prevents this system of advertisement being

developed very much.

SUMMARY OF THE DISCUSSION ON IMPLEMENTS.

' iscussi ing that he
_ Chadwick opened the discussion by saying
did 1:1!1(1)‘t th;.uk that the openings which existed up-country for
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the atter i
th l\sggrgi; batrlz,eln 1mp'lemetnts had been fully realised by firms
. The price of cattle had rise isi
The paras ad risen and was rising.
gricultural Department, eigl

. A 1t years aco, had b 1

clined to leave plong {mplements alime o acount of the
oughs and implements ¢ i

I 'ments alone on ac f tl
omec ughs and : account ot the
h thetlg;z;ze ?Xlg);(ll lt?tnules t}ley had had with such implemeuts

st ; but latterly the rise in the pri

e . . . s price of cattleand tl

enquiries which were hein 1 b ] N
. received from ryots all had ¢
enqu wh g 1ryots all had drawn
' elriCiZL:tcntmn once more to ploughs. But thero are no
1;}%9 o artlrlT[l)(;c;)ullntry from whpm spares can be obtained and
th (,btgi”ir ’f themselves at times have had groat difliculties
btaimng spares or oven ploughs in Madras.

In rey Tr. S ise t)
vouly Is‘zglgf ’:gil\‘lslt..:mn‘eltl’s fxm'mxse that the supply of spares
) adjust itself to the demand wh ¥
frowlc. & : . en that appeared ;
itl;lim}r)r?éf]litxtv:las t?};ltta r) ;)t, saw a plough at work an(}i)Pwante(i
ately ; that enthusiasm was apt to w '
b mwmodia b ent as apt to wane if there was
o yh(-l),(;rlfyt:)“ suptpl‘ymg from Madras. It was sufficiently bad
ave to wat to write to Madr: T 1 £ 1)
gridtuml _Madras.  The officers of the
nlture epartment belicved that tl '
deri . ‘ Dbe 1t thero was a fairl
ge opening up-country for a plough like the mons d
but 80 far as they k - ~country to
'y Knew no one has ever gone up-countr
endeavour to push the y S
endoavour 1}, Lthese, or demonstrate their value, or in
fa locﬂlg gmt 's(\lo's Inany way. 1t was of no use to appoint
s o )]gl;' 1}1 a man who knew nothing about ploughing and
noul Sg‘ the samo plough, for any purpose. "More damago
th tgo Q would be done by such action and the use of imple-
ents might thius be greatly postponed. i

Mr. Chatterton vigorously eriticisod tho ' '

: oo - sly ¢ ! ) olic deserib-
ngt%:;:i}fé)ioush% as had been dono in thopnotg (:luli::;tl:d
tural Do artrn(:m/s and t/rook up the position that the Agricul-
thar waspre( uie-nl ought su to spoak to standardize the plough
tarore m]' kle(l, enter into terms with some local manufac-
pushing ’ch%d >le ' ]Lm and to work with that firm alone in
earlier smofeslzvgl'lgt -Mlld practically only that plough.  In the
trade to allow si;n rotucing machinery there wag insuflicient
proper stocks and ;Jl nl dozen competing firms to haintain
to one firm ther i‘“pp_.y'of sparcs, wheroas if all be diverted
namos Of thens e bl._suﬂlcwnt business to ensurc the mainte-
To this ans;ef"“PP los and the consequent ox pansion.of trade.
condit,iz)us Lo \(\iaj! returned that for the diverse agricultural
kind of plough . vﬁs N was mpossible to prcscribg only one
present pre ir;d t ic_Agricultural Department were not at
Dot padd 'lI')mdl ] odxecommend any iron plough for ordinary
the red lgfm(x ’f 8 -”le plough they would advise for usc on
that suifc'd tsooth Ofmbatom would be very different from
e : > the black cotton soil of the Ceded Districts
Ar. 'Hilson said that it would be possible to name four or five;
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ploughs one of which would prove suitable to any given
condition in which the purchase of a plough was recom-
mended. Rov. S. D. Bawden objected to all the ploughs on
the list in that they were compromises between the American
ad Indian plough. Mr. Wood would not accept this de-
scription as certainly some of these designs were the results ot
work done by experts scut oxpressly by some of the best
known firms in Kngland which deal in Agricultural imple-
ments to study Indian conditions. Other wmembers present
who knew Northern Indian conditions supported Mr. Chad-
wick in saying that Agricultural conditions were much more
diverse in Madras and that it was impossible to prescribe one
plough for all parts of this Presidency.

Mr. Warbrook enquired whether leaving out of acceunt
the large black cotton soil plough the department could say
for which of the ploughs named they anticipated tho largest
demand at present. [t was immediately replied that the
monsoon plough satisfies tho conditions more nearly than any -
other and that there was cousiderable opening for it on
garden and red soil.  Mr. Velliangiri Gounder said that he
was using the monsoon plough and found it efficient and
satisfactory. Ono ploughing with it was equal to three

loughings with the ovdinary country plough and it was use-
ul on both dry and garden lands.  Mr. Audinarayana Reddi
of Alur corroborated him in saying that this plough was the
best iron plough that he knew of. It could plough 4 to 2
acre of land a day with medium sized bullocks. The
vamindar of Chunampet, Chingleput District, also agreed
with this from his owp experience. On this Mr. Chatterton
reopened the question of Jocal manufacture and Mr. Chadwick
agreed that with u properly managed local manufacture, the
supply of spare parts would doubtless be sure, and it was
probable that they would take more vigorous action in push-
ing sales in the country than agents. But the immediate
point, ffom the point of view of the Agricultural Department
was to endeavour to meet this growing demand up-country
for new ploughs by getting into the hands of the ryots. that
implemest which seems o be best suited for their conditions
and purposes and the department were not in a position to
say whether any local firm could make similar ploughs—say,
for instance, the monsoon plough—at anything like that
price. In answer to question by Mr. Buckley, Mer. Chatterton
thought they could be made locally as cheaply as they
could be imported. The chief expense in manufactare was
the setting up of the machinery for chilling the ‘surface.
Neither Mr, Warbrook nor Mr. Blake was able to estimate
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offhand the hinimum sales which would be necessary to ren-
der it worth while for local works to start such manufacture,

The question of trials of agricultural implements was
next taken up. Mr. Chadwick said that they had carried out
many trials at the request of several firms. In reply to
question by Mr. Buckley he did not consider that fairs or
shows formed good places for conducting trials or tests of
ploughs. As Mr. Wood said, one of the most important things
was the wearing capacity of the plough and if ought to be
tried on differcnt lands and in different conditions. For this
reason private trials had hitherto been usually conducted, but
both Messrs.  Warbrook and Blake stated they would prefer
ppublic trials in which representatives of firms should be
present. The department stated that they were willing to
do 's0 and will endeavour to arrange such trials in future.
One member suggested that the firms should send down their
representativesto attend shows and give demonstrations then.
Although something can be dono at such times yet Mr. Wood
said experienco had shown that greater vesults follow from
travelling from village to village holding demonstrations in
the course of the tour. Mr. Chattorton suggested that on
such tours it would be well if an agent of the firm accom-
panicd the Agricultural Inspoctor. Mr. Warbrook and
Mr. Blake besides some of the other firms said that they
thought their Principals would be quite prepared to agree to
send reproseutatives on such tours. This would he an
advantage as at present considerable delay is caused in
getting and booking an order and if a reprosentative of the
firm were also present at the timo of domonstration he will
be able to hear the-criticisms of the ryots and also to book
immediately any orders they might give. This course was
considered preferable to starting pioneer depots up-country
which scheme did unot commond itself thoroughly to the
delegates. They however were prepared to support the
maintenance at (Government farms for exhibition purposes
with full particulars stocks of implemonts likely to be of use
in that locality. Mr. Bawden and Mr. Chatterton had some
discussion over the feasibility of establishing schools where
children could become familiarised with new machinery and
tools.

Mr. Buckley hereon enquired whether what had been said
with reference to ploughs covered other agricultural machi-
nery or it wonld be necessary to go over the same lines with
each implement. Mr. Warbrook replied that detailed discue-
sion wasnot necessary as generally speaking the manufacture
of other 4gricultural implements did not as a rule call for so
much speocial capital as that of ploughs.
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i dwick informed the megbing that representations
hadx{)gegh;a,de to bim that the railways shoulddcar.r{l z(zign-
cultural implements at railway risk unpacked and wis eh. to
knog whether any of the firms wanted to say anything
thereon. Mr., Wathen replied thgt this sub_]ect was coming
up before the goods clagsification committee a@ the x;egt‘
Railway Conference and regd out some extracts ?’o}x\n fti @il
reports which soomed to indicate that the desires of t E?d rl:n:
in this matter might possibly be partially met. 1He eﬁm t flt
gpanners and such like small articles attached to pl ougHs ougld
always to be packed as parcels and not as goods. He cou

not guarantes their delivery.

.. Ramarayaningar enquired whether motor ploughs
werlc:hsuccessfull?y WO?‘Ring in Madras, as he heard tﬁmt dt}%e_y
had been in Gwalior to do 7 acres a day 16 inches (;ep.
'The answer was given that these plonghs wore only‘use(' 11(;
very special localitics for very _spem;nl purposes an !
Mr. Chadwick did not recommend their general u;e al presen
in Madras Presidency. Messrs Parry & Co. ha bee‘)on tuslmg
steam machinery for cultivating land ab Nelhkuppamv. ut they
were there cultivating a large area with an expenhmla crop,
namely, sugarcane and they had their factory shops olose ;b
hand ready for repairs. The two furrow disc p ofugt‘hs
costing about Rs. 200 would probably meet most o l e
requirements of any ryots i the black cotton SO;I?) lﬁ t ]:IS
Presidency. They could be drawn by three pairs o 111 oc :.

Disoussion then turned to the consideration of implements
for preparing produce for markets. Mr. Chatterton com-
plained that it usually takes three months or longer to get ?}?
machine not kept in stock in the country and that owu;g ‘1:,0 1e
variety of machines offered by makers there wasnotasa (,Le.nt yf
steady demand for any one of them to ensure maintenance o
a proper stock. Mr. Vital Das Sait informed the me%tmg tha'ti
there had been a very heavy 1ncrease 1 the number of 10.1
engines snd the machinery 1n Q01m1)ato;'e district, .bqt this
developn'xenb has received a serious check as the firms and
the department has. ceased to sell machinery on tli(a? Ohu'_ci

urcha.se’system. In that district alone there were ) o
gngines and 53 pumping engines. Mr. Warbrook.explan}ed
that they had found it necessary to exercise ever 1};1(31“(}9,9,111%1
care in working these hire purchase sales because they foun
it so exceedingly expensive to recover later mstah}x:_ax}llt.s.
Mr. Chatterton was then asked to explain the syetem which 18
in furce in Mysore under which government loans are given for
the purchase of machinery. The length of the tiern: Oth're.
payment 18 fixed according to the nature of the machiro
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purchased. The Department of Indusirics gives the rvot an
estimate of cost, etc., and of that a (uarter is to be paid down,
The department purchases the plant outright from the firms
erects it and hands it over to the ryots. The balance of the
purchase money is then recovered from the ryot together With
interest at six quarter per cent. during the next three or five
years just as if it were land revenue. 'I'he systemn works
smoothly. Last year Rs, 44,000 worth of machinery were
sold. The ryots prefer this as all the difficulties of gotting
loans and the consoquent revenue enquiries are avoided. [t
18 necessary that the ryot should not be left the freedom
of choosing Liis own achinery. If any Government systen:
of advance were introduced, the Government must retain ic
1ts own hands the right to select the machinery to be used.

- Mr. Adinarayana Reddi then asked that ho should be
supplied information about winnowing machino for paddy,
the cost, outturn, etc., and Mr. Chadwick promised it should
be done.

Mr, Chattorton then made an important sugeestion. 1o
sald that corsiderable amount of work of an industrial
character was now being done in different provinces in India
and it was very difficult to obtain current records of the work
in progress and ho suggested that a scrios of dopartmental
bulleting might be issued by some officor attached to the
Government of India somewha' after the nature of the
scientific bulleting issucd by Puga. 1le would collect most
of the work done in the various provinces and prosidencies
and publish it; or it might take the form of an All-lndis
magazine devoted to both Agricultural and Industrial matters.
This suggestion was noted.
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VI.—WELL IRRIGATION BY POWER.

COMMITIEE ON WELL IRRIGATION BY POWER.

Droemerr 167H, 1914—11 A 710 2 P.M.
Present,

The 1lon’ble Mr. Lil. K. Bueknuy, 1.C.8., Chairman. (Till
12 noon.)

1. M.R.Ry. (. Jogi Razn Garuy, Moessrs. 1. R, Tawker and

Sons, Madras,
. Mr. F. G Warbrook, Messrs. Massey and Co., Madras.

2 .

3. Mr. Blake, Messrs. Oakes and Co , Madras.

4. Mr. S. E. Sewell, Messrs. Best and Co., Madras.

5. Rev. A. Andrew, Chingleput. o o

6. Rev. 8.). Bawden, American Baptist Telugu Mission,
Kavali, Nellore district. o

7. M.R.Ry. C. Seshagiri Rao Garu, Kottapalli, Godavari
District. -

8. M.R.Ry. C. A. Venkatakrishna Ayyar Avargal, (oimba-
tore,

9. M.R.Ry. Raja P. ‘Ramakrishna Rayaningar, Zamindar
f Vittalapuram. .

10 M.?%.Ry. joa. Panngunti Venkataranga Rayaningar,
" Zamindar of Kallur, |

11. M .l%?lg;r].nV.wC. Vellangiri Gounder Avargal, Coimbatore.

:l2. M.R.Ry. R. Sivarama Ayyar Avargal, '.!‘mneve;lly:

13. M.R iy. Rao Sahib M. Abraham Pandithar, 'lzu.qox'-e,

l»’L' M.R.R.y. K. Adinarayana Reddi Garn, Vellore district.

15, M.R. Ry. J. Narayanamurti Garu, I’ersonal Assistant to

o the Director of Industries. _

16. Mr. A. Chatterton, a.r.u., Director of Industries and Com-
. co, Mysore. '

17 Mo K . B vessler, Director of Ludustries, Madras.

18. Mr. D'. T. Chadwick, Dircetor of Agricultwre, Madras.
" rom 12 noon). . v

19 Mr.ufftq.og? Wood, })’rincipul, Agricultural College, Cplmba.

tore, °
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20. Mr. H. C. Sampson, Deputy Director of Agriculture,
Southern division. .

21. Mr. G. D. Mehta, Deputy Director of Agriculture, Central
division, .

AGENDA.

I. Selection of engines and pumps, and well boring
apparatus.

IL Difficulties experienced in supervision, erection,
carrying out of repairs and inspection.

III. Loans for the purchase of such implements,

IV. From experience the limits at which the establish-
ment of power plant for lift irrigation is unprofitable.

V. Can any steps be taken to improve the supply of
trained drivers and where is there a demand for them ?

VI. Are difficulties cxperienced in getting spare parts
and how can those be removed, ¢.g., by more local stocks,
ete, ?

V1I. To what subsidiary purposes can such engines be
put in the off season ¥
VIIL Can the Departments of Industries and Agriculture
be of more assistance—
(a) to enquirers,
(b) to firms,
in regard to supplying information about the openings,
possibilities and defects of such engines ?

IX. Are more trials needed and can they be arranged

and, if so, how?

NOTE ON POWER IRRIGATION,

The installation of power for lifting water involves several
considerations other than the quantity of water available.
The contour of theland is a point which should always be
considered : for it may often happen that a well can supply a
much larger volume of water than can be eccuomically
utilised. Again, the question of the type of farming which
is to be followed should always be borne in mind, as the dut
of water for different crops varies very considerably. This
again involves the uestion of rotations, fallows, ete., and
it may be necessary, in order to make the installation of
power lifv pay, to alter the class of farming so as to wiilisa to
the maximuw the available supply of water without letting
tue plant lie idle,
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9. The introduction of power water lifts involves also the
question of manure supply. If machinery replaces bullock
power, the farmer at once loses a certain supply of cattle
manure which is of such great value in maintaining the
mechanical texture of the soil. Moreover power irrigation
usually means an expansion in the area commanded by the
well and also a more intensive system of farming ; thus this
question is intimately connected with the manure supply and
besides opening up a field for the exteusion of concentrated
manures also suggests the valuc of green manuring for this
clasy of farming.

3. These points are mentioned as indicating the desirability
of local enquiry before suggesting any particular size of
plant; as naturally much loss of business follows, if plants
are installed which are not suited to requirements and which
are worked at an excessive cost.

4. On the subject of power irrigation the Director of
Industries writes as follows :—

So far 'as the information available in this Department
goes there are about 600 oil-cngines now at work for irriga-
tion purposes. The engines used are almost exclusively of
the internal combustion type, v.e., oil and gas engines. The
class of engine employed depends maluly on the enterprise of
the agents. Several types of engines are at present in the
Madras Market, most of which can be regarded as good and
it is not a mattor of great importance which particular make
ryots select, but the important thing is the way he is treated
bytho agent. Some firms, for instance, possess an engineering
staff and workshop and are able not only to sell the engine
but also to erect it and to supply all accessories and fittings.
If they are firms of standing, they will meet the ryot in a
reasonable way in cases of dispute regarding spare parts,
breakage, cte.; and it is to these things and rightly, that
the ryot.attaches the greatest attention ; and it is the firms
who take some trouble to satisfy their custoruers that get the
orders.

Lift arrigation 18, In most cases, effected by pumping water
from a well. Underground supplies of water in South India
are small as compared with other countries such as Egypt.
In Egypt it is not an uncommon thingto be able to use
a 8 or 9-inch pump on a well: in Tndia the supply in a well
is only rarely in excess of that which a 4-inch pump can deal
with and in a large proportion of cases does not evén exceed
the capacity of a 3-inch pump. It is not strictly cerrect to
define qua.ntities in terms of pump diameter, but the lattar
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is a simple way of stating discharges and mayv be retained for
purposes of general argument. A 4-inch pump yields rather
more than 300 galloas a minute or about * cusec and a 3-
mnch rather less than 200 or about 1 cusec. * |

\ . : . :
The seloction of an engine and pump lies not in deter-

mining the maker of the plant, but in determining the'

maximum  size of pump that a well can supply and the
horse-power that is required to lift this amount of water
through the distance required to enable it to irrigate by
gravitation. This point can only be determined by a local
enquiry, which the Department of Industries is prepared
to conduct on payment of Rs. 10. An enquiry of this
kind 13 most Important, because conditions in wells always
vary and it not infroquently happeus that a ryot, if
he uses his own discretion, puts in a pump which is much
too big for the well. Such a pump requires a larger engine
@0 worl\j than a small one, and the capital cost of the
mstull:thqn is theroforo excessive ; whilst, on the other hand
an excessive drain on a well yields a smaller total quantity of
water than normal draught. The discharge is of course
greator iu the first case, but the woll is exhausted so (quickly
that it takes move than g proportionately longer timo to
recover as compared wigh the smaller pump.
The usual sizes of cngive for a 3-inch pump are GL—9
h.p. tor a 4-inch 71—12 h.p. P
(1) When an ongine and pump have been purchased the
Department of [ndustries undertakes to ercct it for a charge
equivalent to 2§ por cont. on the capital cost. If the supply-
ing agents are prepared to undertake erection, the department
does not interfere. In many cases firms do not erect and in
that case the choico lies between departmental erection and
the local fitter. 1l.ocal fitter’s charges are usually low, and
are in many casoes proferrod with the most disastrous results.
The erection of an engine, like everything else, sTequires
a certain amount of intelligence and such intellivénce the
locally trained fittors dv not always possess. Moreover, their
gystem of charge is a varlable one. The initial fue is low
but there are always “ extras ” during the course of the WOI‘I;
and it not infrequently happens that the fitter finally appro-
priates the spare brasses on leaving the work. P

. One of the great difficulties the department has to contend
against is the inability of the average ryot to understand that
it 18 mfinitely cheaper in the long run to get his machiner
properly erected to begin with than to leave it to a loca)i
amaveur,
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(2) When a plant has been erected the Deparfment of
Industries undertakes to inspect it periodically and maintain

it in a working coudition for the sum of Bs. 15 a year. But

thig fee also some machinery owners regard as excessive.

(3) Agricultural loans are granted for the purchase
of machinery and several agents are also prepared to sell their
plant on a hire purchase system. .

(4) Hitherto it has been supposed that the minor limit
for profitable lift irrigation has been the 3-inch pump, but
certain new and very chieap engines have recently been placed
on the market and it seems possible that this limit may

~ therefore be reduced in the near future. If this is possible

the field for lift irrigation will be greatly extended.

The development of the use of machinery has led to .an
increased demand for trained drivers. Tt is usually desirable
that an owner should train himsell or one of his relations to
run the engine, and facilities can be arranged by the Depart-
ment of Industries for acquiring such necessary experience.
There is also a class for Oil Eugine drivers held in one of the
Madras Industrial Schools. 'The difficulty about all instruc-
tion of this kind is to make the individuals recognise their
limitations. Just as a motor-car driver should be prevented
from meddling with his machinery so should an oil-engine
driver confine his activitics merely to driving his machine,
and ghould call in expert assistance when the machine goes
wrong. ‘lhis is what drivers do not understand. They
learn a little bit about oil-engines, and on the strength of such
knowledge they proceed to meddle with the parts, inter-
ference generally leading to breakdown. In the Department
of Industiries there is also a labour register maintained, and
individuals requiring driwers can apply to the Bureau of
Industrial Informatiou.

Spare parts are stocked by most firms and with the better
ones no difficulty is experienced in obtaining replacements,
If, howeyer, ryots purchase their engines from people who
are merely agents and not also engincers they cannot expect
to obtain spares whenever they want them.

Oil-en‘gines used for irrigation are only run for a part of
the year, and in the hot season are very largely employed
for ~other purposes such as oil-milling, cane-crushing,
decorticating, etc.

*  The area that an oil-engine can irrigate depends chiefly
on the manner in which the water is utilised. in irrigation
engineering the duty of water is defined as the area which one
cubic foot per second of flow (one cusec) can irrigate. ,-Puwmps
are usually run, or should be run about ten hours a day, 82
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that the duty of the discharge from a pump may be regarded

as 40 per cent. of the duty of the equivalent constant flow.

The duty of water varies very greatly. 1In one large irri-
gation scheme it has reached as high a ficure as 120 (acres) ;
in the Divi preject it was estimated at sbout 100. In the
Delta tracts it is from 50 to 70.

On the above figures, therefore a 4” pump yielding half
a cusec should be capable of irrigating about 24 acres and a
3" pnmp about ten. ‘The duty 1s calculated on paddy crop
and should be higher for crops requiring less water. 1 have
beou trying to obtain figures of duty for small pumps for some
time, but the data | have ohtained are not sufficiently definite
to publish before a critical committee of agriculturists. Mr.
Chatterton conducted some tests soveral years ago and the
areas irngated substantially agreed with the ficures above
given. Inone case a 4” pump irrigated 20 acres of paddy and
about 6 or 7 acres of other produce, in another it irrigated 15
acres of groundnut, 5 acres of gingelly and 3 acros of paddy.
A 37 pump irrigated 20 acres of land formerly dry. Now
that oil-engines are becoming more popular there is a tondoncy
on the part of the owners to waste water and to use them to
less than their full capacity. Lift irrigation by power is
naturally expensive and unless water is oconomically used
and the plant run for a sufficiently long period annually it
will not pay. In the few cases whero ryots aro dissatisfied
with the value of the lift irrigation tho roason is usually to
be found in one or two cases above mentioned.

SUMMARY OF THE DISCUSSION ON WELL
IRRIGATION BY POWKR,

At the suggestion of Mr. Buckley the question of loans
for the purchaso of machinery and implemouts was first dis-
cussed. He said that from what he had heard tl}'{) gystem
recently adopted in Mysore differed from that followed in
Madras and he would like to hear more about it. In this
Presidency loans are granted for the purchase of Yrigational
machinery and not of industrial machines. Mr. Tressler said
that a better system was for the Department of Industrics to
purchase the plant outright for the ryot, crect it and recover
the total cost with interest, etc., as an arrear of land revenue.
In fact a modification of the hire purchase system. One
member .nterposing asked if grants were still to take the form
of loans why should not they be given by the Agricultural or
Industrial Departments; there were so many delays and

“total productivity o
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formalities now that full use of the facilities offered was not
made. Mr. Buckley said th;‘xt whatever system was adopted
the responsibility of the officer who granted the loan must
be clear. Collectors are now responsible for seeing that the
security offered is sufficient and .tl}ajt the grant 18 bc?th
advigable and safe.  If this responsibility was to remain with
them it was impossible to expect them to give loans merely

50 the recommendation of another department; without satisfy-

ing themselves as to the security. 1f it was clear that the
other department was responsible for the sufficiency of the
surety and for any bad debts which mlgl}t arise hq thought
that the Revenue Department could assist them ln acting
meroly as a collecting agency on their behalf. But they
could not forego the necessity for their own investigatiomn if
thev had to retain the responsibility for seeing that the loan
was good. Mr. Chatterton urged that the otho‘r gystem had
caused no difficulties whatover in Mysore. The Revenue
Department executed the demand issued by him over his
signature and presumably he was responsible if a loan were

| given to a worthless applicant. Instalments were collected

: ar of land revenue. The term of repayment
gzp:;ld;grgﬁ the class of machinery for which the l‘oan was
grantod. Thus for agricultural purposes.the loan might run
for seven years but for industrial machmer)‘r for not more
than five years. Some of the members urged that the term
of repayment should be in all cases twenty years, but it was

ointed out that the term of repayment must always be well
within the running life of the macltlrlery. Mr. hatterto:n
said that to meet cases of delay it was well to include provi-
sions for the levy of penal interest; and that the Director of
Tndustries ought to have dlscretlop to rqquesb that repay-
ments of instalments be postponed in special cases for special
reagons beyond the ryot’s cont_ro]. He emp}laswed_a funda-
frwntul difference between ngrlcultural and industrial loans,
which Wa,,k frequently overlooked vs.'h.on merely a loan was
granted for machincry after enquiries by a departn:e‘ant
without much direct knowledge of industrial matters. The
adoption o} his hire purchase system checked this evil to a
very large oxtent. In agrmultural loans the only p;)lnts at
issue we?'e the suitability of the land and_ the sugpl}); 0 Watert:
1f these were satisfactory and the security good the grant o
1 was to the general benefit o_f all as it mcreased_the
the loan f the earth. In industrial unudertakings
s sary to see that a ryot who instals such
howﬁ?::;- 't vi?t}?ecérlgv&gr}x:ment agsistance does not .b:ecome
z%%ecte;dy very shortly afterwards to undue competition by
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the erection of a similar plant in the near neighbourhood by
another ryot again with the aid of a Government loan. If
the second ryot does so entirely at his own cost and venture
there 18 nothing to be done; but if the object of the Govern-
ment is to develop local industries and resources by the
introduction of machinery suitable to the ryot it is ridicu-
lous under a policy of encouraging loans to give rise to local
competition on such a scale as to render the use of machinery
unprofitable. There was a danger of some such result if the
Industrial Department had not a say in the graut of such
loans, The hire purchase system prevented this as the first
point examined before giving a certificate was the extent of
local competition. These remarks applied especially to such
machinery as rice hullers, sugarcane plant, ete. One ryot
erects a plant and makes a profit. One or two of his noigh-
bours at once wish to copy his example in the same locality
and the final result is loss for all three. Mr. Tressler observ-
ed that in parts of Tanjore in regard to rice hulling undue
competition in certain localities had produced such results,
and Mr. Buckley reminded the meeting that undoubtedly one
of the chief reasons which had contributed to the pro-eminence
of Java in the sugar world was the fact the factories could
not be established without Governmont sanction and that
Government took care not to allow u new one to be erected
in such a position as to jeopardize the supply of cane to an
existing factory. Of course it was impossible to prevent
private mills from being erocted in this country with private
capital, but the point secmed to be that where the Government
assisted in the erection of such machinery considerable discre-
tion and control must be exercised to prevent unreasonable
competition resulting from such assistance.

Oune of the objoctions raised to the application of the -

Takkavi Act was the publicity required under the rules; and
Mr. Buckley remarked that a suggestion had been made to
Government, that a grant under the Loans Act”might be
placed at the disposal of co-operative socicties to cnable
them to make advances for tho sinking of wells; the socicty
as & whole would be responsible for the loan. Mr. Tressler
seid that he could not undertake the responsibility for all
these small wells and had made the suggestion to work
through co-operative societios as he thought that perhaps
thereby recovery might be facilitated. He was not however
sure. This point was not however threshed out as Mr.
Chatterton diverted attention by outlining another proposal
that e had. That wasthe formation of co-operative societies
“on a limited liability basis to work improved plant, e.g., his
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1arge jaggery plant. Under that the ryots would bind them-
selves not to use country mills but bring all their cane to the
central factory which would be owned by them. If they do
so (Grovernment would give them a loan to insta]-the mac_hi-
nery on their joint security. In actual fact this is the prin-
ciple of an industrial co-operative society, only in the first
instance the loan is given by the Government. In the agri-
cultural co-operative societies working in the cotton tract of
Tinnevelly the members are bound to sow only pure karun-
genni cotton in their fields and to bring all their produce
together for joint sale. Independent action on the part of
members in any trading co-operative society (especially in the
early stages) is very apt to ruin the society and dissipate all
the advantages resulting from joint action. K
Mr. Sivarama Ayyar enquired whether the Government
could not ingtal small engines, etc., themselves and sell the
water to the ryots at so much an acre. One great difficulty
was that it needed about 20 acres to make the installation of
power plant profitable and it was not always that a ryot had
that extent in a compact block and he could rarely persuade
his neighbours to combine with him. Mr. Chatterton answered
that this system had been tried on the banks of the Ganjana
river in the Cuddapah district, and had not been a success.
Rs. 5 an acre had been charged for water. The Madras
Government had also spent Rs. 20,000 in similar efforts when
lift irrigation by engines and pumps was in the experimental
stage and none of the earlier installations were finally success-
ful. The point was that it was unduly expensive for the
Government to manage these small scattered installations; in
fact the ryot managing his own plantdid it at half the cost
what Government could do it for with hired labour. More-
over as soon as the ryot owned the engine and pump he took
much greater pains to see that he utilised the water more
economically and thoroughly. An instance had occurred in
Mysore 4n which they had investigated & proposal for a
pumping installation from a small river. The Government
endeavoured to run it charging water-rate ; 'b.ut; the ryots
objected that the rates were absolntely prohibitive. Now 70
or 80 ryots have joined together and have taken it over and
it is working profitably and successfully. Mr. Buckley said
that Government could not possibly undertake to run such
TS,
small\]h(';.og(}:;tterton then said that there were abbl.xt' 1,100 oil
engfnes at work in this Presidency whereas there is'scope for
about 10,000 and one thing which checked advance was that
the ryot was still prone to use too much water for his crops.
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Mr. Sampson doubted this and certainly thought that this
ory of wastefulness of water was often overdone in regard to
garden crops ; he could not accept any such sweeping state-
ment. There undoubtedly appeared to be scope here for
zllllzrg V;Etgrchaglge of experience and for closer work between
Bombay igz;eme;l;:;laond Mr. Chatterton mentioned that in
Domarions 10 separate and distinet Industrial

Mvr. Buckley asked whether anyone present had had any

dificulty in gettiug a loan for such purposes. Mr. Ananta-

15321}1’1.1& Ayyar said he had no difficulty but there had been
’l‘he‘questign of fuol was important. The ryot was apt
toﬂge?t into (‘ilf’ﬁculties in dealing with liquid fuecl and at
Ii)xll‘g%:ﬁ Mr: Chatterton was inclined to favour charcoal burn-
g engines wherever charcoal could be bought at Rs, 33
a ton or under. Attention was thon turned t,()ht,ho consi(ier-
- ation of the se!octnnn of engines and pumps and the eonnocted
questions of inspection and supervision. M. Chatterton
again broughb. forward the principle which he had advocated
on tho committee on implemonts, viz., that in the ecarlier
Zfz'xgieslot Introducing machinery up country it was essential
t}i;t, tth;erdsé)a::lrlnsr;t worked at most with one or two firms ;
o hy v st bo n a pomt',_lon to obtain spare parts by
ﬁrmnra(}) I[I']D f().l them and that if there woro a dozen or more
quﬁlye;l:sl%re(;nb:m (ti](:znrll) or 'more varioties of (>!}Lri110ﬂ all
possil;le o t,hemy “et epartmont 0“[' .In(lustmes it was not
Finally thero wan all to lczm'y a suflictent stock of sparos.
oromiily attendédast a 'léu (la a bettor chance of repairs being
Boundryin Motos 3“1” the sellers of tho engino had a
ono prasont c(()uld l : t 1;)1'1gh 16 was not possible that every
apred it wq; (',copl'. this contention upmservodly yet all
rot and {ho lf)e A .: m n‘no unpnrt,n!u:o alike to trade, to the
e L e;re}();tu‘dm(.)nt,]of 1ndust,r.ws that such installations
A conditio;s ;(;lll d be as suitable as possiblo for tho
trade and checked (é- l(l) ryots.  Othorwise it only dumaged
quoted a case in whicl?vzfr?p(;zeﬁrl IMP. Lresslor’s , ngsistan
wag entirely unsuited for )tZl ur T e
Warbrook and Mr. Blak © purpose required.  Both Mr-
Lo & - Blako pointed out that the position in
rms were did not seem to he thoroughly realised

by the Department of Industries. A ryot frequently came .-

f&ptfrﬁigﬁ N gr}?at hurry for an engine, the season was
bl pitibus and he wished to save his crop. Ho had proba-

y seon one of his neighbour’s engines at work and asked
for a similar one not knowing whether it was of the form and
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power most suited for him. Tt was impossible for firms to
keep a staff of men upcountry to investigate every such case
and the firm either had to do the best it could for him or
persuade him to go to the Department of Industries or to
Jose the order. Mr. Blake and Mr. Warbrook said that they
were perfectly ready to work in with the Department of
Industries if certain conditions could be observed and the
disposal of references expedited. They had not detailed
knowledge of irrigational matters upcountry and would wel-
come the assistance of the department. On being asked
Mr. Ohatterton readily acknowledged that the firms were
much more friendly disposed to the efforts of the Department
of Tndustries than was the case some six or eight years ago.
So to give definiteness to the discussion Mr. Chadwick askad

. Mr. Warbrook whether he could formulate then and there his

chief conditions. They were-—

(1) That on reference being made by a firm or on aryot
being sent to the department by a firm the department if .
they could not approve of the engines, etc., sold by that firm
at least would not place the order with some other firm. As
if the dcpartment did so it was impossible to carry on
business. Mr. Chatterton said that he had never done so and
Mr. Tressler agrecd. They would inform both the ryot and
the firm why they disapproved of that type of machinery and
leave it to cither of them to make the next move.

(2) The next condition was that' not infrequently great
delay occurred in getting the opinion of the department during
which the ryot became weary went to some less responsible
agent and bought something out of hand. This was mainly
a matter of adequaté and competent staff. - This was admit-
ted, but it was most strongly urged that if t}w department
undertook this class of work and enquiry (which admittedly
was of the greatest importance) and ox'pectod .the firms to
refer their orders to them they must be in a position to cope
with them promptly and without delay. There was a great
need for astronger and much better controlled district staff.
The firms were glad of the proper sketches now supplied,
though in ~ome cases it seemed that they were a little too
olaborate as it enabled ther to deal with orders more promptly
and completely. But delay only drove the ryot to less re-
sponsible agonts, who possibly s<>1d_h1m an engine straight
away and would then keep him waiting for months fqr the
connecting pipes. The chief delay occurred at present in the

localnvestigation. N
(3) Tl%e next point was that the ryot should know where

to find the Supervisor for his neighbourhood. ,
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(4) The last point was that the levy of a preliminary
investigational fee of Rs. 10 frequently prevented the ryot
from coming for advice. Mr. Warbrook said that this had
checked development but would not be o great obstacle if the
ryot knew that applications were very promptly dealt with.
On being asked he estimated the number of applications for
oil engines in the busiest time of the year at about four or
five & weck. ,

The question of a sufficiently numerous compotent staff
upcountry also was mootod when difficulties connected with
inspection were considered, [ nspection was necessary, other-
wise petty repairs were not attended to and the machinery
became badly damaged. Mr. Anantakrishna Ayyar did not
obiect to the annual fee of Rs. 15 for inspection but urged
that 1f this wore collected the ongines ought to be inspected
at least three times a year without fail and the results of
inspection communicated both to the owner and to the
Director which at present was not done. Mr. Siviarama
Ayyar preferred a foe of Iis. 5 for vach spoection, bub
endorsed the previous speaker’s remarks about cormmunicating
the results of inspection. He citod a case close to his own
village in which an ongine was not running properly the
Supervisor came, inspectod it and wont away auwd nothing
happened. It was no answer to say that the ryot ought to
have complained to the Director of Indnstries in Madras.
He buarely knew of his existence. Rov. M. Aundrew went
stall farther and advocated that the Government, might well
have the monopoly of the selectirm, erection and inspection of
all engines for, say fiftecn yoars, by which time if energetioally
pursued they would be sufficientl y numerous to allow private
euterprise to interveme. Mr. Andrew was very strongly of
opinion from his own experience tha many more trained men
were required in the department upeountry for purposes of
lnspection and giving advice. He would not make it compul-
sory, but would make it so 6asy to obtain inspe¢tion and
advice that most would readily avail themselves of it. He
objected to this annual fes of Rs, 15 altogether ; as also did
Mr. Warbrook who feared that it deterred ryots from asking
for inspection until great, damage had been done to the engine.
The Officers of the Department of Industries maintained that
experience had shown that ryots did not value that for which
no payment was made ; thaf if no fee were charged super-
visors migkt be summoned for no real reasons and that ryots
would ir. practice be tempted to loave the care of the eugine
practially to the supervisor instead of attending to it properly.
Buit Mr. T'ressler agreed that with the hire purchase system

.
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it mi ossible to arrange to charge this feo in somé
lfir’le%;lst; ]zgogblesome to the ryot than the present one {dagd
they agreed that their‘tst’aff Wasdmadequa,te but would do
- th ad to get it increased. '
wha%lfgeglg;l;}m ofgthe limits at which the establishment o§
power plants becomes profitable is an important o(;l% an !
cauged some difference of opinion. Mr. ”Chattertq{‘x} i ﬂ;q
advise the use of anything less thana 3" pump. xofe ?‘1’-’
ency of a 2” or 2§” pump was much less than that of a :
one. Petrol engines again were dangerous in the hands.o
inexperienced ryots, A three-inch pump running 12 ?xours
a day gave sufficient water to 1rrigate 20 acres of sugarcane,
plantains or turmeric or garden crops of all kinds on ordmary'
loamy soil, It should be able to lift 12,000 ga}lons an hour
without reference to the depth of the well. From his own
experience My, Sivarawa Ayyar said he had not been able to
bring 20 acres of sugarcane through the hot weather with a
3”7 pump, and Mr, Wood agreeing with this said that
accepting Mr. Chatterton’s figures there was only sufficient
water for 15 acres, since for & thorough watering in the hot
weather 2 inches was required. Mr. Sivarama z(’ilyyz};
thought that even this area was a little high. He ha }?b
pump which was at present only managing 18 acres tih())cug y
improving his channels to check scepago he hopec Ot colm;
mand another 18 acres. Mr. Chatterton still thought t 11al_
with ordinary loam a 3”7 pump should easily suffice for 15
acres of sugarcane, and added that the best way to gxangge
ap o1l engine was to start w'a,nd then let it run. Mr. 'awber;
agreed with this and said it was the custom in America tu
many of the members present thought that this called for too
sh faith. . '
mu(ﬁt}pi,‘gpportunitios for getting trained drivers are ;mﬁl{.
There exists Chengalvaraya Naicker’s Institute inb ttl.
Tressler said he so}c;n }hoped dto have more an etter
i 1al traini chools opened. ‘
md%;;lz;l eri;)x!iiﬁs: were c[:ften made as to what use oil
engines could be put in the “off” Season. Mr. Ctl;lattegzorx
deprecated their being put to any sub§1d1ary usew_o 1el;r a?
for some purpose closely associated with t.he ﬂgll?(lll urﬁ t())
local industry of the tract. _’l‘hus thg engine con ‘W% _be
employed for crushing cane in a tract 1n which cane 1is elfgi
. but it was frequently the case that more powerfn
gzo&gé were required for machinery, é.g., rico hu]}mg t}ézn
fﬂtg mex‘ely pumping Watf}l‘. \AS. a I'UIG i "?V&S QRZ lI; See
rainy season that a pumping éngineé was not 1n constant use.

Rice hullers required 14 h.p. engiue,
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Mr. Velliangiri Gounder asked whether the Depart.
meunt of Industries could not have more portable oil engines
for demonstrational purposes, to which Mr. Tressler replied
that he had nine regularly and fully employed. The land-
holdqrs present however requested that more publicity should
be given to these trials and that steps might be taken to
advertise where they were and whence they could be obtained
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VII.—JUTE.

COMMITTEE ON JUTE.

* DEoEMBER 167H, 1§14—11 AM. To 12 NOON.

i Present :
D. T. Cuapwick, Hsq., m.A., 1.C.8., Chairman.

1. Mr. I. Scott Mackenzie, The South Indian Indus-

trials, Madras.
9. Mr. W. R. H. Wait ’ '
3. MR.Ry. B. V. V. Narasimha Razu Garu, Bimli-

patam.
4. Mr. G. R.Hilson, Deputy Director of Agriculture,

Northern Division,
5. Mr. R. Thomas, Probationary Deputy Director of

Agriculture.
6. Mr. W. H. Harrison, Government Agricultural

Chemist.

pu—

AGENDA.

Whether cfforts should once more be made‘ with jute to
ascertain what at present are the main defects in the present
trade and sec if any steps can be taken by the Agricultural

Department to mitigate them.

e

»

* NOTE ON JUTE.

Though the true jute (Corchorns ¢npsularis) is not grown
in this Presidency therc ave considerable areas of fibre crops
other than cotton which are used for the same purposes as the-
Bengal jute. Practically the whole of this area ¥ comprised
of two crops, ViZ. Bimlipatam_jute (known also 8 Deccan
hemp), Hibiscus cannabinus and sunn or san hemp (Gg’ota{grta,

juncea).
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2. In most districts the former is found under cultivation
where it is grown as a fibre crop for local consumption while
at the same time the leaves are used as a vegetable and are
considered an important item in the dict of the agricultural
classes. The cultivation of sunn-hemp as a fibro crop is very
localized from the fact that this is looked upon as the heredi-
tary cultivation of the Janapars. Such centres are to be
found in the Salem, South Arcot, Coimbatore, Tanjore and
Tinnevelly districts. Sunn-hemp is also grown by fishermon
in many districts along the coast as the fibre is held in high
repute for the manufacture of nets. Tt is also very often
sown in the Circars as a mixture in the ordinary dry land
crops and the seed eollected from such plants fetches a high
price in the northern deltas where sunn-hemp follows paddy
as a fodder and green manure crop.

3. Asa commercial crop Hibiscus cannabinus is practically
the only one grown and its cultivation as such is confined to
the Northern Circars which account for about 95 per cent. of
the area under fibre crops.

4. The following is the history of the experimental
cultivation of jute (Corchores capsuluris) in the Madras
Presidency :—

In 1905 at the suggestion of the Board of Agriculture of
India, a trial cultivation of jute was mado at the Samalkota
Agricultural Station in the Godavari district. and for the pur-
poses of comparison erops of Bimlipatam jute and of sunnhemp
were also grown. 'These crops were given overy chancos of
success. The land was well broken up by crowbarring and
the requisite tilth was obtained by frequent ploughings aud
cross ploughings. Village cattle manuro or “ penta” was
applied at the rate of 20 cart-loads per acre. The sced was
sown from 1st—16th of May in successive sowings well in ad-
vance of the south-west monsoon. Germination was assisted
by irrigation. The crop was given three weedings, and the
requisite thinnings. 'The retting was very carvefully done as
shown by subsequent valuations which were from Rs. 10-8-()
—Rs. 11 a maund, This price compared very favourably with
the prices then ruling in Bengal. In spite however of the
careful treatment given the yield of fibre per acre way less
than 10 maunds per acre on the best grown plot; and the
four trial plots averaged only 7 maunds per acre. ‘The cost
of cultivatior averaged Rs, 112-3-0 per acre while the value
of the crop was estimated to be Rs, 80, 1t was estimated
however that on working on a field scale the cost of cultiva-
tion could be reduced to Rs. 68 and the yield was estimated
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at Rs. 80. The cost of retting was an expensive item, viz.,
Rs. 40 per acre, but it was estimated that this could be
reduced to Rs. 25. Even with these favourable estimates a
profit of only Rs. 12 per acre was forecasted. This did not
compare at all favourably with the red-stemmed variety of
Bimlipatam jute, which was sold at Rs. 62 to the Chitivalasa
Mills, though Calcutta valuations were only about Rs. 88 per
acre. The trial crops of sunnhemp were even less profitable
than was the Bengal jute. As the crop occupied the land ata
seasou when it would otherwise be utilised for first crop paddy
and as the first crop paddy is much more valuable than the
second crop, trials were made in 1906 of sowing these fibre
crops in October, November and December, i.e., after the first
orop paddy, but these were entirely unsuccessful and yielded
on an average about 120 Ib. of fibre. In 1907 April sowings
were again tried, but the average acre yield was only 652 1b. ;
a sowing in May gave 357 lb. and in June one sowing failed
altogether while the other yielded 866 lb. Trials were also
made on the Agricultural Stations in Malabar and South Arcot.
At about this time the Godavari District Agricultural Associa-
tion Interestod themselves in the cultivation of this crop and
imported four jute cultivators from Bengal to instruct those,
who wished to try jute, in the cultivation of this crop snd in
the retting of the fibre. Seven plots were grown in four
difforent centres, but none of these were successful largely
owing to the unsuitability of theland and to the lack of know-
ledge by these men of local conditions. Even the samples of
fibre prepared by them were of very inferior quality.

5. In 1907 Mr. Finlow,the Fibre Expert of Eastern Bengal
and Assam, visited this Presidency and expressed his view
that the main deltas and the West Coast would probably suit
the cultivation of this crop. Accordingly trials were made in
the Tanjore delta through the aid of the agricultural associa-
tion in that district and also in Malabar. Considerable
trouble Wwas taken with many of these plots but only where
the ficlds had been liberally manured was there anmy real
guccess and even this was vory much below the Bengal average
acre yiculs. Besides the question of manuring the difficulty
in all casos, was in sowing the seed sufficiently early.
Mr. Fiulow remarked after his inspection in 1907 that the
prospects of jute in Madras were decidedly hopeful. It is
true that only one plot was really successful, but several
others had been grown by people entirely unfamiliar with the
crdb.  All tho plots were stated to have been sown too late in
the season, but with the uncertainty of early .(A('pr]l-May)
rains this is inevitable as it is impossible to sow with certaiaty
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earlier than June-July on the Tanjore dolta and than May-
June in South Malabar. Tt is true that rain doos occur in
these months, but only in irregular thunderstorms which are
not frequont sufficiently to ensure the formation of a fine tilth
and even germination. T'rials wore made on the Taliparamba
Agricultural Station with jute and Biwmlipatam jute as a poste
monsoon crop. The juto was a failure and produced only
about 14 maunds of fibre. The Bimlipatam jute howover
gave a good yield of about 12 maunds per acre which was
valued in Calcutta at Rs. 9 a maund.  The trial eultivation of
jute was continued on the Samalkota Agricultural Station
till 1998 with no better results thau formerly; while the
increasing value of paddy made tho prospects of its heing
introduced on to the delta more remote than ever.

6. The general conclusions arrived at may be summed up
as follows :—

Bengal jute.—(1) There is great difficulty and uncertainty
Jan getting a full stand if the crop is sown in April-May which
15 its proper season. On tho deltas and the West Coast it
cannot be sown later as when young the jute crop cannot
stand excessive rain or flooding.

(2) The profits from its cultivation are very proble-
matical even when prices are high and since these prices are
subject to violent fluctuations its cultivation would be vory
speculative.

(3) The crop makes very heavy demands on the manure
supply and it would on our deltas bo impossible to provide for
this. On the West Coast the soils are too poor ever to make
the crop a success. In the trials made the only plots where it
grew at all woll was on the bost double crop wet land.

(4) The crop matures at the time of harvest of the first
paddy crop when labour is always scarce and it would be
impossiblo to cope with this as well as the rotting of jute at
the same time.

Bimlipatum jule.—This crop is much more amerable to
different soils and scasons and has given yields which show
that there are possibilities of this as a commercial crop. It
i8 however a crop which requires good drainago and’is quite
unsuitable for our heavy delta soils.

This crop makes much heavier demands on the manure
supply than other commercial crops of the Presidency.

7. The prices for this fibre ave higher in Madras than in
Bengal, byt since the markets are all in the north of ‘3he
Presidency freights would seriously handicap the introduc-
tion of this as a commercial crop in the south where there
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are no large contiguous areas where the cultivation’could be

introduced. o
8. The following statement shows the distribution of fibre

crops in the Madras Presidency :—
Statement showing distribution of fibre.
[Crops other than cotton.]

——— 1907-08.| 1908-09.| 1909-10.] 1910-11,

]
1911-13. 1912-13.[ 1913~14,

; | aa807 | 17482 | 23945 | 25582 | 82,264 | 37,547 | 48,888
Vinagapntom | ous | 28089 | 27,490 | 81,068 | 24217 | 31765 26,058
Kictna o .| 49880 | 34306 | 87741 | 04230 | 50712 | 84782 82061
Guntar .. .| 28078 | 22848 | L7081 | 124781 | 142,66 | 178,469 | 17,18

Bellary © 6.,.2.27
m&ulf; 6,175 8,789 8,184

Other districts whese| 18,001 | 15,840 | 16,483 | 19,028 | 13,956 | 16,406 | 18,645
total area does not
excced 5,000 acres.

e et | e e e e | s it

Total for the |167,509 | 114,547 | 228,690 | 238,034 279,737 | 290,708 | 308,184
Presidency.

— e

SUMMARY OF THE DISCUSSION ON JUTE.

Mr. Chadwick opened discussion by saying that the
department had hitherto done practically no work whatever
on locul (or Bimlipatam) jute, but that they had now an
agricultural station in Vizagapatam districtYAnakapalli) and
they Jooked to this meeting to ascertain whether there was
any general wish for them to attempt work on jute and if so
on what lines it should be conducted and towards what
objects. But before turning to this he would like to ask
them whether they wished experiments to be once more made
with Bengal jute. From time to time .the department has
been urgped to make such trials and from time to time §hex have
done so ;>and they have not as yet succeeded in making it pay
properly. Such jute must necfassar}ly coms into competition
with paddy and the crops obtained in Sa_malkota and M.alabar
were not so large as to make it attractive to the cultivator.

Mr. Scott Mackenzie (South Indian Industrials) who
knew some of the best jute districts of Bengal said that ke
knew of such trials being made and that‘he had n¢ belief
in the possibility of making Bengal jute a thorough}y,
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satisfactory crop in Madras. He would not recommend that
such attempts be renewed at least at present. Mr. Wait
(The Bombay Company) agreed entirely, ‘and no one present
advocated such trials or experiments. .

This cleared the way to Bimlipatam jute. The Ongole
or Kottapattam jute was much inferior to this in value.
Mr. Wait explained the varietios of jute and the conditions
which seemed to control quality and length of fibre. Of the
two chief kinds, the red and green stemmed tho former gave
much better fibro. Both were grown mixed to a great extent
a8 the leaves of the green stemmed jute were needed for curry.
"The conditions which controlled quality were, he said, season,
method of cultivation and mode of retting. The first great
reguisite was length of fibre and it was no uncommon thin
to see one part of a fiold well grown and another stunted ;
one ficld good the next bad. It seemed to him very largely
to be a matter of planting, weeding and manuring ; and what
was required more than anything elso was an improvement
i the general standard of cultivation. Mr. Scott Mackenzio
entirely agreed. Something might be done by plant selection;
but, howover good was the seed the whole crop could be ruined
by indifforent cultivation.

It scemed therefore that nothing of much valuo could be
done until it was possible to post a man to the jute aroas
which are largely comprised in the zamindaris of Bobbili and
Vizianagram to inculcate into the ryots better systems of
goneral cultivation. Mr, Wait further said that the dirty
condition and dull colour of the Bimlipatam jute was often
due either to short rainfall in the end of September and carl
Octobr wherebg the ryots soaked the fibre in pools of dirty
water; or to cxcessive rainfall leading to bursting of the
tanks, consequent waste of water and the use of stagnant
pools for retting. Another drawback was that in the hopes
of getting two crops from the land when the season was
favourable the ryots were tempted to sow too early and harvest
the crop too soon before it had obtained full maturity.

In regard to the jute which comes from Ongole sido
Mr, Scott Mackenzie remarked that it was invariaply very
inferior to Vizagapatam jute and it barely paid to buy it
even when the price was Rs. 5 a candy lowor. He could not
be certain that it was the same plant but thought it was.
The ehief defect, however, was due to bad rotting. The ryots
around Ong:le frequently soaked it in salt or brackish water
which givos a gticky texture to the fibre, makes it darkdr in
colour aad renders it unsuitable for manufacturing into first
clasy gunnies. The loss on treatment of thiz fibre in the
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factory was sometimes so great that the coolies would not
work it at the same piece rates as on good Vizagapatam jute.
There is also another fibre grown on the commercial scale
in Godavari district. This is hemp, not jute, and consists of

.two varieties black and white. The market for this is small.

''he former is the superior fibre and commands higher price,
but the general value of the article is depreciated by the
practice of mixing both kinds. This is done to some extent
by the ryots but still more by middlemen. _

In conclusion, Mr. Chadwick said he would like to ask the
meeting whether they wished to have any statistics such as
forpoasts of crop collected. But he must warn them that
chief jute aren is comprised within zamindari limits from
which as a rule it is very difficult to obtain at all reliable
figures. "In reply Mr. Wait and Mr. Scott Mackenzie both
agreed that the collections of such forecasts were unnecessary.
The area under jute was fairly compact and that they could
very probably obtain better information a8 to the prospects .
of the season than could the Director of Agriculture,
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V1il.—COCONUTS,

COMMITTEE ON COCONUTS.

Drcempir 16TH, 1914—12 noon 1o 1 P,
Presenl
The How'ble Me. Ll B. Buckuky, LC.S., Chatrman.

1. Mr. J. Christie, Messrs. Peirce, Loslie & Co., Calicut.
9. Mr. W.K. M. Langley, Messrs. Peirce, Loslie & Co.,
Calicut.
Mr. K. H. Cooper, Messrs. Aspinwall & *Co., Cochin.
W. A. Cross, Traffic Manager, South Indian Railway.
Mr. . C. Sampson, Deputy Director of Agriculture,
Southern Division.
Mr. . R. Hilson, Deputy Dircctor of Agriculture,
Northern Divisiou.
. Mr. G. D. Mohta, Deputy Director of Agriculture,
Central Division /
8. Mr. R. Thomas, Probationary Deputy Dircetor of
Agriculture.
g, Mr. W. H, Harrison, Government Agricultural Chomist.

o g g

<

1

AGENDA.

I. Should work be directed to a new plantation or trying
to improve an existing one or both? '

Ti. Are cortain of the West Coast varicties considered to
be superior to others and, if so, for what purposes, quality of
oil content, copra, yield or coir, ete.

III. Should work then be directed towards improving

q'ual,gty’ and if so which quality, or chiefly concentrated on
yield.

IV. Are there openings for endeavouring to improve
the local methods of proparation of coir, copra, desiccated

coconut, oil and cake and, if so, ou what lines ?
4 . L. , )
V. Any &}uggestxon.q or criticisms about diseases of the
cocoput end tugect pests.

' V'I Any other suggest,i()ug and criticisins.
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NOTE ON COCONUTS.

Qo far the Agricultural Department has had no oppor-
tunity for doing any systematic work on this crop, but the
question of opening an Agricultural station on this West
(oast where this crop will be studied is being considered.

9. The following questions present themselves as neces-
sary for investigation:e— ]

Certain varieties are recognized by eultivators. Someare
said to be more suitable for copra than others, for example,
long nuts are said to have much more meat in them than the
round nuts. It is generally understood also that there is no
certainty that plants grown from nuts of a tree will produce
treps of a similar type. Nutssaved from trees which produce
long nuts, though they are said to produce a prepondersace
of trees bearing long vuts also produce trees which bear
round nuts. Similarly the colour of nats is not trueto type.
Variation therefore is probably a marked factor which has to
be contended with, It is probable as recently hinted in’
Ceylon that the setting of nuts hasa great deal to do with the
regularity with which frogh inflorescences are formed and it
ig possible that by following up this line of investigation it
may be possible to select parent trees whose progeny will
be fairly true to type. It must however be several years
before the results of any such investigation can be proved by
results.

3. Mathods of cultivation Spacing.——_—Experiments on this
point appear hardly necessary as it 1s common knowledge
that the plants want sufficient space to spread their leaves
without overlapping.

4. Cultivation and manuring.— Here several points brought
forward by varying local methods of cultivation require
investigation. 'fhe basis of these seems to be largely the

uestion of root pruning or rather the inducement of the
lant toeproduce new roots. Tn some places it is the prac-
tice to g ® trench round the stem and to apply the manure
there. In other places 1t is the practice to lower the soil
level roudd the trunk of the tree well below the ground
level. This is said to be done with a view to forcing the
lants to develop & deeper root system. Again elsewhere the
ractice 18 to earth up round t})e basp of the tree so that the
Jant can throw oub new roots into this made goil. In Ceylon
the gardens are said to bo kept level and the manyre spread
ove.' the whole area and dug in. ' 9
" The question of manuring therefore is not pplg a
uestion of applying certain quantities of manure but 3lso

how these manures are o be applied.

10
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5. At p’resent our knowledge of manures for this orop is.

strictly limited, It is known that coconuts respond quickly
to heavy application of manure aud that the crop yield can
be very greatly increased at considerable profit by such appli-
cations but whether other manures or the same manutes

would pay better in smaller or larger applications is not
known.

6. The question of green manuring must also be kept in
view.  This has proved very successful in parts of the Goda-
vari delta and trials with such crops in conjunction with
concentrated manures at our Agricultural stations, though
not of an experimental nature, indicate considerable promise.
For example, on the Central Agricultural station, Coimba-
tope, a double row of coconuts along an irrigation channel
which had not been manured for several years, was in 1913
treated in the following way. The soil was dug up round
the trees. 10 1b. of fish manure was applied to euch tree and
daincha was sown as a green mauure and when 2 to 3 feet
high was dug in. A3 aresult of this the vield of nuts has
very greatly increased. In 1913-14 these 48 trees yielded
506 nuts, i.e., 10°5 nuts per tree. In the first six months of
1914-15 these same trees had already yiolded 2,557 nuts or
an average of 52:5 nuts per tree,

7. The question of the qualit
i.e., a8 far as it depends on the
investigation and it may be ne
foewer number of large nuts p
of small ones. This is a q

y of copra apart from curing,
size of the nut may require
cessary to ascertain whether a
ay better than a larger number

| s estion which will have to be
decided by thinning the young nuts in the same way that
fruit are thinned to increase the size of thoge left,

. 8. Questions of manufacture, i.e,, drying copra, prepara-
tion of desxgcated coconut, storage of ripe nuts are other
problems which may have to be taken up.
9. The coconut trade ig chiefly confined to the West
i}-o:}st. Sout_h1 Caﬁ?m’ however, does very little export trade.
D fact considerable quantities of nuts and copry are imported
into the district from Malabar. b 2.

A small export teade also
exists from the deltas on the East Coast, d st ®

SUMMARY OF THE DISOUSSIONS ON COCONUT,
This distuassion followed fairly closely the order detailed
in the apenda. An iatevesting

tical nature was read f; ‘ll&l% sﬁlg,‘-’.'f‘stive letter *of a
practic s read from M.R.Ry, Vengavil Kei
Nayanar, Malabar district, Y. Vengayil Krishna
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i d as to the bess course
. The committee was sounde o
Whigh ghould be adopted in opening up szzrgm:;ﬁ; ;x%?::n
lantations as no systematic Work ua !
nfggﬁagen on coconuts. It was generally agreed that it
1\1r0uld be necessary for the departmentf- t(ﬁwork t::m néawglg rf(g:slr.-
. o .
lantations as well as on exigting iully matur .
('eI&ihg g?mt’ representatives reporte(} t.hgt 211 go:(}{ (}:n&ps:;td
oconut cultivation had already been ta . :
:lt;;: iﬁ; flepartment would probably experience seme dlﬁiouléy
1 this score. On this, Mr. Sampson said that he had already
:oured in South Canara with that object in view and was qog-
fident that ampleland to suit departmenm}j rgqg:ritgz;:fgerglvgmz
tained. Mr. Sampson then statea tha .
g(l)zrzoben?:ch to open a large ceutral poconu‘(o} Pfflantaénonll'oaﬁt
ral separate plots subject to difterent coudi-
Z'?jt}zl: ' hg;;:eovfe them {zvould be in conjunction with a paddg
farm, They would, of course, be periodically inspected .axil !
supe;'vised by efficient men. 'ﬁhus, i_:lwo oé tthese Ofarirlxlse ni]oga ht
i wWo on
be situated on the littoral sandy so QE ; he loam
i teristic of the interior. These four _
ic:xlﬂ cf:fga(.}ti‘ims. A ffth would comprise an old plantation
Whic}g would be retained with the object of n}vest'xgatmg
insect pests and other diseases prevalent in the 'locahbydan
how most efficiently to maintain and improve existing gar er;s.
This would make a total of five small farms and Sh'l(.‘);)ﬂd the
necessity arise this number would be increased. o p:‘oé
osals outlined by Mr. Sampson were not geriously cont»e}s; e
§xc;apt that Mr. Tangley strongly urged that some of these
experimental plots must be 1n Malabar, the main coeonu(ti
t.ral()ie‘ being centred hetween Tellicherry and Alleppey; an
he advocated the neighbourhood of Beypore or of Kottayaw.

i f the coconut
11, It is well known that the products ot th o

i from the Malabar coast are superior to those
“;d: Ss?r;{i{)ai'pg;zi%e from any other part of the world and the
:)na.rkeﬁ rices quoted are always in excess of those for produce
from the Philipine Islands ; Samoa, Fiji and Zanszaxi.‘ Mefsit}'s.
Peirce, Leslie & Co., report, however, that the quality c})1 1153
coir is fayt deteriorating and guggested that measures shou )
be adopted to arrest this. They attributed this aignerq
deterioration of quality chiefly to (a) (mdxﬁerent_soh m%‘ in
brackish water, (b) digging up tl}e husk before it asTheen
roperly soaked, and (¢) to twisting yarn carelegsly. These
gefgots have been partially encoura.ged by the re¢pt conmdex:»
abls increase in the demand for coir, but wonld té economé-
alf whenever that demand slackened. Also this demand,
:ndythe consequent high prices ruling, has resulted int the
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laying out of plantations on soils most unsuited for the
coconut plant ; little attention is there given to tillage and
manuring is neglected ; the plants are also grown much too
closely in the gardens. _

The Malabar variety is the best on the market both ‘for
quality of copra and fibre. Details as to the other varieties
were not forthcoming. The Amalapur variety of the Godavari
tract appears to be in greatest demand on the east coast.
When grown near the sea coast as in Narsapur taluk, the
plauts yield early but are short lived. When grown under
conditions not quite so saline as in Amalapur taluk they
take longer to mature and enjoy a longer life.

A large range of variety exists among coconut palms, such
as early maturity, heavy yield, high percentages of water in
the tender nut, also considerable variations iu the size of the
nut and percentage of kernel. It is not certain that palmns
always come true to type and these questions require
investigation.

ITI. Messrs. Peirce, Leslie & Co., remarked that it was the
quality only that needed investigating and that the quantity
was sufficient for present nceds and need not in consequence
be considered of importance. Mr. Sampson was inclined to
demur from this and considered that the present increas-
ing demand showed that questions of yield were also of
importance,

IV. The conditions which decide quality in the various
products of the coconut palm wero then considered.

(v) Ooir.—Messrs. Peirce, Leslie & Co., report that
the best quality fibre is yolden colour, the second quality is
white and the inferior quality is black. Soil apparently hasavery
marked effect in the colour of the fibre; not so much on the
colour of the fibre before husking as after soaking and husking.
In conducting this process of retting and husking the fibre
appears to some extent to take the colour of the soil in the
neighbourhood of which the husks are soaked ; the  common
practice being to dig pits in the ground, add water and fill it
with unhusked coconut. Under improved conditions of
¢ pitting * there is no reason why the quality of «the fbre
should not be counsiderably improved. Beypore yarn which
formerly held a high place in the market has lost its position
to a spread in the practice of using salt or brackish water
for retting. 'The effect 18 to give a streaky yarn instead of
one of everfeolour. . ,

(b) Mopra,—The best copra is always sundried. 'This
gives th{clearest oil. Less care than formerly is now bestowed
ok the drying of copra owing to its ready sale for all grades.
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The Malabar variety was for many years the best in the world.
Copra is exported in bags and both the oil and cake is lost to
the country.

sldesiceated coconut.-—The demand for this product was so
small that it was considered unnecessary to discuss it.

Oil and cake.—At present there is a small cottage indus-

try in extracting oil by the ordinary country bullock mill;
but the oil so produced is not generally useful for shipment.

- In Cochin however there are a large number of chuck mills

worked by power which produced the white coconut oil so
much in demand in Kurope and America. Severe competi-
tion with Germany has been the rule for some time and it
was suggested that attempts should be made to discover some
means of assisting this local industry. e

V. The most common diseases enumerated were those
of bud-rot, coconut beetle (two varietics according to Mr.
Vengayil Krishna Nayanar, Malabar) and to rats. The de-
structive effects of these were considered to be about equal in
extent. Mr, Sampson, put forward the suggestion that the
prevalence of bud-rot was very largely due to the unsuita-
bility of soils on which the trees were grown. The destruc-
tive effects of tho coconut beetle and of rats were emphasised
by Mr. Krishna Nayanar in his note. Mr. Sampson called
attention to the success of experiments at Coimbatore with
tin or zinc plates attached on to the trunk as a preventive
measure against attacks of rats.

VI. (a) In regard to the manuring of coconut many
members of the committee considered this to be the greatest
tactor in detormining the quality of the nut. Messrs. Pierce,
Leslie reported that from their experience Kainit (potash
manure) gave best results. DMr. Sampson referred the
committee to the success of a mixture of green manure and
fish manure when applied to coconut trees at Coimbatore as
detailed jn paragraph 6 of the vote on coconut. It was
algo remarked that bone meal and nitre makes a suitable
manure for coconut.

(b) Mr. Krishna Nayavar advocated the promotion of
co-operative manure societies and the establishment of taluk
manure depots for sale on cash and credit.

(¢) He further stated that the manufacture of coconut
jaggery was once an important industry on West Coast and
suggested that attempts may be made to revive it

“(d) The attention of the railway representatiyes was
called by the exporting firms to the fact that thelarges

1 ?
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demand in the country were, for coir from Calcutta and for
nuts from Bombay. Steamer freights had recently been
raised and this was the common means of transport to date.
The railways were asked to consider the question of redu-

cing freight charges between the West Coast and Bombay
and Calcutta.
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IX.~TOBACCO.

COMMITTER ON TOBACCO.
DecEMBER 16TH, 1914—1 TO 2 P.M.
Present :

Mg. H. C. Samrson, B.Sc., Deputy Director of Agricul-
ture, (‘hairman,

1. Mr. J. 8. Manning, Messrs. Spencer & Co., Madras.
9. Mr. F. E. Hooper & g Messrs. McDowell & Co.,
3. Mr. J. Hermaus, Madras. .
4. M.R.Ry. M. Subrahmanya Ayyar Avargal, Messrs.
P. N. Ammaya Pillai & Co., Trichinopoly.
5. M.R Ry. P. R. Rajagopala Mudaliyar Avargal, Messrs.
Innes & Co., Cocanada, _ i
6. M.R.Ry. C. Seshagiri Rao Garu, Kottapalli, Gadavari
district. .
7 Mr. G. R. Hilson, Deputy Director of Agriculture,
Northern Division.
8. Mr. W. H. Harrison, Government Agricultural
Chemist. . -
9. Mr. R. Thomas, Probationary Deputy Director of
Agriculture.

AGENDA.

I. What are the chief defects of Indian tobaccos and
are these attributable to bad varictics, indifferent cultivation,
or nugleot of insects attacking the leaf or bad curing ?

II. Is it desirable to try and introduce a finer textured
tobaceo had is the prevalent coarse toxture of Indian to-
bacco due to indifferent varieties or climatic and cultural
conditions?

[1I. ®an any useful work likely to be within the
resources of the ryots be undertaken to improve the burning
gualities of Indian tobacco ? '

1V. Is it necessary to try to investigate methods to
combat loss caused by insects in tobacco after tqqgnufacture P

V. Is there a market for bye-products ?
VI. Auny other suggestions or criticisms ?
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SOMMARY OF THE DISCUSSIONS ON TOBACCO.

The discussion was of a very general character and but
little attention was paid to the order of problems to be dis-
cussed as detailed in the Agenda. 'The Agricultural Depsrt-
ment in the past had mostly with tobacco only made spas-
modic experiments with exotics with little practical results
and they wanted to ascertain whether there was any wish
for them to try again and if so towards what objeets their
efforts could be best directed.

Mr. F. K. Hoopor of Messrs. McDowell & Co. entered
freely into the  discussion and contributed very largely to its
success by offering many useful suggestions and explaining
the most important difficultics with which his firm a8 manu-
factarers had to contend.

Broadly speaking the discussion resolved itself imto the
tollowing heads :-—

(1) The advisability of introducing foreign varietiex of
_ tobacco.
(2) Improvement of indigenous varieties by

(a) suitable manuring ;

(b) improved cultivation ;

{¢) growing on suitable soils and in a suitable
climate ;

(dy instructing the ryot in improved methods of
curing ; ' ‘

(e) selection.

(8) The nved of investigating methods of combating
tusect pests which affect tobacca after wanufacture,

(4) Uses to which tobacco stalks and other bye-products
might be put.

(17 Mr. Hooper emphasised the fact that at present
efforts should be dirccted towards improving the indigenous
types of tobacco—such work to involve an improvement in
the quality of the “ filler” leaf tobacco ounly., 'The intro-
duction or the evolution of an improved * W\'appe'r ” - peed
not at the present juncture be contemplated.

(2) This view naturally led to the questign of the
means of improving the indigenous varieties ol tobaceo.

{a) Messrs. McDowell pointed out that different
systems of manuring cause very marked differences in the
qnality of the leaf. Mr. Hooper furthor stated that their
tirm was always prepared to pay a higher price for better
leaf but h“;_questioned ag to whether the ryot realised an
enhancedprice commensurate with that paid by the firm for
leaﬁ of tuperior quality. This state of things was entirely

¢
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due to the system of purchasing stock through middlemen
who reaped the profits which he would perfer to see go to
the ryot. Attempts had been made to deal direct with the
rﬁot: but with no success, Messrs. McDowell stated that
the manures they considered most suitable for tobacco were

* quicklime, saltpetre and ammonia. The presence of an

abundauce of potassium in an available form is beneficial to
the crop but traces of chlorine are detrimental, They
suggest that attempts may be made, by the aid of the
department, to experiment upon ryots’ lands with such
manurves. 1t was pointed out however that difficulties would
arise in the curing, the sale and the testing of the small lots
of tobaceo grown undersuch experimental conditions. To
surmount these difficulties both Messrs. McDowell sud
Messrs. Spencer made the sporting offer to purchase tobacco

rown under such experimental manorial conditions to the
value of Rs. 250 a year at whatever was the current market
rate. SucH co-operation from the firms would simplify the.
work of the departments in attempts to carry out such
experimental work whether on Governmont F;u'ma or on
ryots’ lands. lu order to facilitate experimental work on
ryots’ lands a list of villages which specialised in tobacco
gm?wing was ugked for. 'Those of importance in the
Coitmbatore (hstncp are given, viz, Vanikkarai, Therap-
pudi, Kecthampetti, Sangandampalaiyam, Nallagoundan-
patti. Names of villages in other localities would be readily
supplied by the various firms.

(b) It was agreed that at present but little could be
done to improve the ordinary methods of cultivation adopted
by the ryot.

(r) It is generally conceded that different soils will
produce tobacco showing great variations in quality and
quantity even when the game variety is grown. Thus
Madura prodaces a characteristic black leaf suitable for cigar-
making swhereas in Guntlir a yellow leaf suitable for
cigaretté-making is the rule. These are two of the largest
centres of tobacco production. In both localities the soil is
heavy. Mr. Sampson was of the opinion that the soil best
suited for tobacco of good guality 18 a light loam. The firms
agreed ani Mr. Ssmpson suggested that it was in localities
where such soils were common that there were prospects of
growing an in1prov9d type leaf. The difficulty here, how-
over, is the gunestion of irrigation as the amoa‘.‘\t: of water
necessary increases relative to the lighiness o the soil.
Mr. Sampson quoted an instance where considerable 1hprove-
ment had resulted in the quality of the leaf when introducad
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into a tract where the soil was a typical light loam. As a
result of his submitting samples from the locality in question
to a manufacturing firm an agent was sent down who expres-
sed his satisfaction and there is now a ready sale for the
produce at a good price.

(d) 1t was considered impracticable for the depart-
ment in 1ts present state to undertake the work of teaching
the ryot improved methods of curing tobacco.

(¢) Practically no work has yet been domne in this
country on the improvement of tobacco strains by seed
selection. The firms were of the cpinion that this might

. offer good prospects of evolving improved strains, Consider-
able difficulty would, however, be experienced in curing the
small quantities of leaves one would have to deal with under
such experimental conditions ; for fermentation is best con-
ducted when the leaves are in bulk, It was suggested that
this difficulty might be surmounted by suitably weighting the
produce in an enclosed space but this would need preliminary
investigation.

(8) There was a general complaint that the * puchi”
(a weevil apparently) which attacks the leaf subsequently
to curing is & most abowinable and perunicious pest. Tt has
baffled all attempts at destroying it without materially affecting
the quality of the leaf. Mr. Fletcher (Government Entomolo-
gist) went to the extent of administering a treatment with
hydrocyanic acid taking all due precautions; this also after
trial was found impracticable. 'The firms require continued
assistance from the department in investigating both preven-
tive and remedial measures. This was the only serious pest
quoted.

(4) In regard to the refuse matterin the form of stalk
and the coarser midribs and loaf sheaths loft after utilising
that part of the plant necessary for making tobacco, many
suggestions were put forward as to its possibilities. It
was reported now that now it is more commounly used for the
manufacture of snuff and chew tobacco. Messrs. McDowell
reported that attempts had been made to manufacture tobacco
from it but unfortunately had failed for the produpt gave a
most vile odour. They further stated that nicotine had
been extracted and that. experiments might be made to test
the suitability of the extract as a sheep dip and iusecticide.
Mr. Harrison (Government Agricultural Chemist) undertook
to look up ‘“Le modern methods of extracting nicotine.

Enquicies were also made as to its suitability for paper
pulo.
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X.—SUGAR.

COMMITTEE ON SUGAR,
DEecemper 161H, 1914—3 10 4-30 P.M.
Present :

The Hon’ble Mr. Ll. E. Buckixry, [.C.8., Chairman.

. ‘Mr. W. Neilson, Messrs. Parry & Co., Madras.

. Mr. F. G. Warbrook, Messrs. Massey & Co., Madras.

. M.R.Ry. M. R. Mahadeva Ayyar Avargal, The AR.

. AR. SM. Sugar Mill, Tinnevelly.
. Mr. A. Chatterton, ¢.L.E., Director of Industries and
Commerce, Mysore.
M.R.Ry. Rao Bahadur C. Hanumanta Gowd, Hospet.
Rev. S. D. Bawden, American Baptist Telugu Mission,
Kavali, Nellore district.

7. M.R.Ry. V. C. Velliangiri Gounder, Coimbatore.

8. R. Sivarama Ayyar Avargal, Tinnevelly,

9. Mr. K. T. B. Tressler, Director of Industries, Madras.

10. M.R.Ry. J. Narayanamurti Garu, Personal Assistant
to the Director of Industries, Madras.

11. Mr. D. T. Chadwick, Dircctor of Agriculture.

12. Mr. H. C. Sampson, Deputy Director of Agriculture,
Southern Division,

18. Mr. G. R. Hilson, Deputy Director of Agriculture,
Northern Division.

14. Mr. R. . Wood, Principal, Agricultural College,
Coimbatore.

15. Mr. D. Mehta, Deputy Director of Agriculture, Central
Division. .

16. Mr. Thomas, Probationary Deputy Director of

“Agriculture.

17. Mr. A. F. Buchanan, Messrs. Parry & Co.

?
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AGENDA.

hat respeots is the jaggery which is now prepared
wheltilg:l fv:o:l pa,lrl:l or cane defective, and hoy \far is this
?—— ) .« . \.‘
aue (@) to methods of extracting the juioce, >
(b) to the process of crude manufacture.
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1I. By what means can the trade and the department best

asgist each other in maintaining and i isti
g o and extending our exist
cane areas ? ) Bhne

I11. Can adv i
advances on crops for manure be given ‘or

conditions of sale of cane altered il
) ed, ete., to facilitate -
facture P , mant

IV. Are the qualities of the cane or palm in any particnlar

localities deteriorati " 1 )
tio;]q? eteriorating at present and, if so, in what direc-

.VI. Any other suggestious ov criticisms for the improve-
ntent of production, manufacturo or trade ?

VII1. Are the conditious in Madras such as to rend.er the

manufacture of refined sugar profitable ands if not, what
factors militato against it ? ’

[T

NOTE ON SUGAR.

lIJn Madras sugar i3 obtained eithev from the sugarcane
or by the tapping of palms. The palmyra, the date pal
and the coconut are all nsed for this purpose ne

¢ ' . . )

o2 "l h’_e ordinary form i which sugar is produced is as
jaggery, t.e., the result of boiling down the unformentod jui

either of the cane or the palm until the mass is quf‘ﬁ 'J-m(]\’o
concentratod to solidify on cooling.  The i:lgzr&'\\z thw’?ty
containg the whole of the sugar, i.e., both R USI' ercfore
crysta'lisable sugar and the glhcose or unerystallisal )lwrnse' "
Refined or crystallised sugar is only manllf'lcturei) Sug.ul's,
factory scaleand largely on account of the d‘ifﬁéuu(r on ;_13
posing of the molasses this industry is 'vory lin?t Hll fls-
appears to be only possible where the inverted Sllgalx"e((;&nlull)g

utilised in the manufactur
\ anuf; e of alcohol, and the bye: pr
which are formed in its production. , "1 e byorproducts

3. Tupping.~—From the extreme .
Coast to Vizagapatam distriet the pal}g;:}: izntaup)é:tlh? East,
manutacture of Jaggery. In the Circart and Codod Distristy
the date palm is also tapped while on the Wost, C "S ricts
to a certain extent in WKast Coast districts the c<0:mt and
tapped for sugar. The only attempt to organise ta conat 18
1o manufgufure sugar commercially direct from t‘}PPl_ng and
thg faogoiy at Kulagekharapatnam belonging to th ;? Juce 18
Distilleiies Company. g e Hagt India
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4. The principal cane arcas in Madras are not as one
might expect in the rrigated tracts but n districts where
the water-supply is limited.  Our irrigated tracts grow paddy
and the enormous quantities of water required for this crop
exclude adequate drainage, except in loealitics where the
natural drainage is sufficiently good to counteract this.

5 The total area under cane in Madras is estimated at
about 87,000 acres and the following are the districts where

the crop is of some importance :—
Normael acrenge.

Gianjam 5,109
Vigagapatam .. 24,1€8
Godavari 6,214
Bellary 9,014
Chitroor 10 €20
South Arcot ... 4,092
Coimbatore ... .- 8,0:19
Trichinopoly ... . 7.699
South Canara... 1,920
76,285

Other districts ... 10,679

Total ... 86,964

6. In Ganjim the main variety grown i a thin white reed
cane which matures in 8-9 months from the time of planting.
Varieties have becn intreduced by the Agricultural depart-
ment into the north of the distriet and when last seen gave
promise of being successful,

1o the south of this district a few varietics have of recent
years found {heir way in from tho Vizagapatum district.

7. The Vizagapatam district has the largest cane areca n
the Presidency and this represents about 80 per cent, of the
total area under this crop.

8. Thechiof varieties here are the keli and the bonta which
are grownﬁln tXe south of the district and the reed cano, similar
to that of Ganjim, which is grown in the north. Scveral
impOl‘ti\t’iO%S of exotic variotics have been made in the past
with a view to improving the industry.  As far back as 1839
vavieties were introduced from Mauritius and at a later
date Messrs. Arbuthnot & Co., who owned a sugar factory
at Chittavalasa, again attempted the introduction of
Mauritins canes. These early introductions are xoported to
bave failed though the varietics now grown contain ole or two
which seem to have been at some time or other intryduced.
Tn, 1896 Mr. Gillman imported from Mauritius sevéral

12
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varieties of cane and one of these. the striped Mauriting, soon
came into favour ‘and this is now firmly established ag one of
the leading varieties grown in the district.  Other varietiey
subsequently intradneed by the Agricaltural department have
found some tavour notably the Barbados seedling eane No.,
208. In 1912-13 Government opened an agricultural station
at Anakapalle partly with a view to tmprove the local cane
cultivation.  This cvop in this distriet offers much scope fop
improvement. The cultivators are intelligent and industri-
ous but can learn much of, and profit by improved, methods
of cultivation and manuring,  Much of the so0il neawr the

coast 18 an alluvial loam with free drainage and is admirably
suited to cane cultivation.

9. Goddrari—"The cane area in this district is situated
in the upland taluky and on the upper reaches of the delta
where the drainago of the land is suflicicntly good to grow
cane. It is only within the last fow years that this district
has again como into prominonee: as a cano producing tract.
Formerly cane was an important crop but at tho end of last
century disease (collectotrichum firlcatin) bocame rampant and
the crop appeared to be doomod. [t was entively due to the
introduction of the red Mauritius cane through the Samal.
kota Agricultural Station that canc eultivation vevived.  The
following figures show how rapid the recovery was :—

Poriod Averagoe acreage
' nnder cane.
1902—04 .. . 4,836
1905—07 ... . . 6,150
1908—10 4,370
1911—13 .. . 8,070

The red Mauritiug is now practically the only variety
under cultivation on the delta and even this gets the disease
if grown on land which i insufliciently drained.

Other promising varietics aro under cultivation at the
Samalkota Agricultural Station, but so far attompts fo
introduce these have failed to give uniform success nor does
it seem possible that much further success will bo achieved

in this direction until the ryot vealizes the importance of
drainage.

10. Bellary.—Cane cultivation in this district is chiefly
confined to the Hospet taluk on land commanded by the
channels taken off from the Tungabhadra river. [Icre the
indigencus methods of cane cullivation are good and the
imporkénce of drainage and also the value of green manuring
are appreciated. 'The district has theroforc shown a slow
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but éteady increase in the areaunder this crop as the following
figures show —

Average acreage

Period. under cane,
5 1902—04 b,Bgé
1805—07 . 9,.9, .
1908—10 8,90
191113 . 10,970

The main variety grown here is the kel which ig similar

" to the Poovan of Coimbatore and the Pundia of Bomkay and

is one of the best thick canes grown m 1ndla.

11. Chitfoor—The cane cultivation in this district has
never been investigatod by this departmeont.

12, Sonth Arcot.—The area under cane in this distriet
bas fluctuated very considerably within recent yoars.

The area in Tirukkoyilur taluk dropped from 2,446 acres
in 1900 to 395 acres in 1903 and during the same pex;md the
area in Kallakurichi taluk fell from 5,528 acres to l,8_b7 acres.
In the Cunddalore taluk the area dropped from 980 acres In
1906 to 140 acres in 190S. \’Vith.such ala‘rmmg VfLPl&tlQYlS n
crop area the Kast (ndia Distillerios and Sugar Facto "les] at
Nellikuppam which had invested vory cougiderable capita )m
cane-sugar manufacturing machinery roalized 't‘he) sen-l()l{sncsi
of the question of supplies to their f:wto‘ry. The question Of
supply was largely an economic one. The rxs% mn Prxce]do
food graius weant a great increase in the profits of paddy
cultivation while since the prices of sugar werc more g_overned
by the world’s supply no corresponding 1iso in price was
evident. The only hope thercfore of sustaining the cultiva-
tion of cane was by the introduction of better yielding
varietics of cane and 1n this Mv. Neilgon, the Manager of the
factory, and the Agl'l(}lllt[l[:fl] (l(\}):\}'tment Were? ablew.bt]o
co-operate and through the former’s influence it wag possible
to introduce this red Mauritins cane which under trial at the
Palur Agrieultural Station and on land l)ol(\)ngmg tg th;a
factory had-been found to be as equil}ly_ suitable to outll
Arcot conditions as it was in the (xod:wan; As a vesult
cane cultivetion began again to pay. In the (/uddal?re taluk
alone the arda roge from 180 acres n 1908-09 to 1,605 acres
in 1912--13. Now thelocal striped cane has been entirely
guperseded by the red Mauritins.  In the Kullakurichi taluk

where the Nanal or the road cane is still cultivated, the area

3,000 acres a year. . N
v The spread of the Red Mauritins variety In South ;-\fgrcot
has been greatly facilitated bg a change in policy by the
East India Distilleries and Sugar Factories. Instead of

12

has not appreciably alteved and this still ranges from 2,000
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confining their attontionssolely to the manufacture of sugar
they are mow interested i its eultivation and farm large
areas of canc on land leased from owners and are thus able to
guarauntec a certain supply of eane to the factory indepen-
dently of what private growers choose to bring in. In
addition to this the factory have done much by their
example to improve and modify the eonditions undor which
the canc is grown.  They offer every encouracement to cane
growers to grow cane and even supply thom with seed for
planting and advance them manure for manuring  their
crops.  Varietal trials on a field wcale aro now conducted
by the company with promising varieties infroduced by the
department,

13. Coimbatore—The area under canoe in this district hag

steadily increased of late yenrs ag iv shown by the following
figures :—

Averago

Period. annunl wereago
1902--04 7,807
1905--07 8,915
1908--10 e e 10979
191113 S e *10,330

The chief varictics grown in this district are {he Poovan,
the Vellai and the Namam, all thick canes, Cano 13 chicfly
grown under wells or under river channels and on the whole
the enltivation is good.  The distriet has an exeellent. market,
for its produce in the neighbouring country of Malabar and
Cochin where the arca under cance is a neghgiblo quantity.
Some of the better class of jaggery is exported to Bombay
Presidency.

4. Trvichinopoly.—The cane avca in this district has
remained practically stationary of late years as tho following
figures show :—- :

Average

Period, annunl acreange,
1902—04 o 5,128
1905--07 .. ... . 5574
1902—10 14,740
1911—13 L . T 5861

The chief areas where eane are grown are tho Perambaliy
and Trichinopoly taluks. The cultivation is poor and little
capital is putinto the crop.  Cane growers in Perambalar
have stated that tlc cultiv

——— e -

ation of this crop is no more

r
* Fox pwposes of comypuricen the cone areq of Karur taluk which from 19010 hae
Feer 2 %ncianad fo the Tiekitpoly dostrict sre ineluded,
t@a pnjcscfconpaion there frmes exelede Kiavnr md Nan akel teluke
“which duting the jeried were sdded to lth(' Trichinopoly digtrict.
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expensive than that of paddy and this probably explains the
fact that the area undor this crop has shown no appreciable
increase. Thero has beon a marked decrease in the Karur
WD, . J B R . A

taluk which fell from 2,036 acres in 1910-11 to 240 acres in
1913-14.

The chief varieties grown are tho Namam, .ﬂ}e reed cane
or Nanal, and the red country cane.  Red Mauxfl'tlugi has been
introducéd into a few villages in the Musiri division along
the Cauvery valley which have becn reported to have done
well. o

15. South Cangra.—This district though not at present
important as a cane growing eontre has such possibilities that
ghere 18 no reason why its value in this respect should not
very comsiderably develo_p. _ . o

The rate of increase in area has been very marked in the
last fow yoars :—

Annnnl

Poriod. average acreage.
1902—04 ... .. .. . . 1,158
1905—07 ... 1,596
1008—10 oo e e 1,852
1 1—13 o e e e 1,945

16. Thore are three variefies ext:ensively grown, viz.,
the Namam, the Rastali and tho thlclg rod country cane.
Tho departmont has done much last dnrlngBtho f.our (){ears 11n
improving  the cnndlt}on.gf this crop. ..ettt?l and more
ecopomical moethods of miliing anc_l manufnctme have been
introduced as well as botter varieties of cane. The red
Mauritius cane has taken a firm hold iu the _d.lstmct a‘nd has
roved admirably suited to West Coast conditions. Ten per
cent. of the arca upder cane in the district is now of bhl_s
variety. Tho work 1n this district lias been rendered possi-
ble by the presonce of an Agricultural station close by at
"Talipuramba. ,

17. Indroduction of improved methods of manufacture—~The
introduction of tho iron sugar mill 13 one oE}ho_ﬁrst rec?r"gs
of agricultgral improvement in tho Mgdms [.rosuj{ency. Tl ela
ﬁrqt)ﬂiron mills werc introduced in 188ur; and in 18.)2 a s.pecm

) wealed that thoro wore then 5,638 iron mills in use
con:.susbrbl%‘:)l:: wooden ones.  These lattor have practically
alggtml;;ozxw(’i. now asan agriculbural implement, but for a few
P in South Canara.
romx:uzﬁ'::mld;o;llﬂ;n(t)i%ne(l much has beon done"g'\\n South
Canara to lmprove mothods of mn.nufaobure and‘hp‘ roved

) d boiling pans havo boen introduced. Theve have
il&na%%sbﬁ cost and burden of manufacture to such an extett

uo

e
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that it has greatly expanded the scope for cane cultivation.
Work on much the same lines will probably have to be taken
up it the Vizazapatam district where the uality of jaggery
18 notably 1aferior to that of the Godavari district and usually
fotches Rs. 5 a candy less on the marvket. :

In the Coimbatore district there are now a few power mills
in use and a trial central jageery manufacturing station has
beon iystallod by the Divoctor of Industries at Singanallur
about which he writes as follows.

18. “ Kxperiments have been made in thix dopartment
with rogard to improved methods of jaggery boiling. The
work was startod by Mr. Chatterton three ycars ago, but
much proliminary experimontal work was necded in order
*o detormine the most wuitable form of furnace. A type
evolved by Mr. Chattorton has proved satisfactory.  The
advantagos of the new systom of crushing lic purely in greater
rapidity of miiling and in the complete saving of firewood.
An acre of can  culiivation will vield from 20 to 30 tons of
cane which, a 127X 187 mill will doal with in afull day of two
shifts.  An ordinary country mill ean crush a ton of cane
in about six working hours, but making allowances for
stoppages, ote., it seoms improbablo that not more than a ton
aud a quarter will be crushed por day.  As is known, sugar
deteriorates rapidly on keoping, and it is essential, therefore,
;0 geb it erushed as quickly as possible. One power will will
do the work of about 13 bullock mills and is alwaye wvailable ;
whereas it 1s somefimes extremely difficult during the harvest,
season to obtain the neeessary animal power for crushing.

19. 1 have no statisties of the amount of firewood used
in ordinary boiling; bur [ understand thav 1t 13 considerable ;
whoroas with the improved furnace the juice can ho boiled off
by merely burniny the megiss obtained after crushing.

20. Thoese advantacos wre obviously vory considorable.
Against them has to be set the inhoront disadvagtage of all
machinery involving considerable cupital expenditure, viz.,
that unlessit is kept in continnous operation the gross profit
made, thouzh counsiderable in itsnlf, fails to &over fixed
charges. Fixed charges are charges which havo to be paid
whether the mill s working or not and include intorest,
depreciation and the cost of oxpert suporvision, if any is
provided. )

2L Iygzreneral, aryor would roquire listle cx port assistance.
He will sually own an ongine and if during the crushing

seasqr‘%ﬁe.mnkes his ordinary engine driver a sprcial allowance
tatindividual can probably be trusted to look after the plant.
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During the season a clerk has also to be employed to chqck
manufacture.  These charges huve to be incurred only durlgg
the actual working scason which, so far as staft 18 concerned,
may be assumed to last for fom',month‘s,./ The ca pital cost of a
crushing plant including 2 12" X 18” mill and four sets of
pans capable of dealing with 23 or 24 tons in an 18-hour day i8
about Rs. 10,000. Luterest and depreciation on this sum
may be allowed for at the rate of Rs. 1,20Q annually. The
pay of stalf may be put at Rs. 40 a month ; for four months
Rs. 160. The total fixed charges are therefore nearly
Ks. 1,400 annually. Daily running charges may be estimated

as follows :(—

Liabouar. Fuel. Total.
k8. A. P. RS, A. P. RS

Two shifts (25 tons of cane) ... 13 8 0 6 8 0 20+
Onc shilt (12 tons of cane) ... 6 0 0 4 0 0 10

Tho yield of jaugory varies considerably with :oh(, variety
of cano’ but the yield of a full day’s crushing at bmganallu}‘
was about 8,500 gallons pf juice giving ratl}ﬂ more than
6,000 1b. (230 waunds) of jaggery. On a single shift the
capacity will be less than half this figure, but fo?_ purposes
of rough approximation miy bo taken as half. At bl‘nganallur
tho sum paid per podi (podi = 10 maunds) is Rs. 3, so that
the earning power of tho; mill is Rs. 70 on a two-shift day
and Rs. 35 on a single-shift day. The gross proﬁt therefore
i« Rg. 5 and Rs. 25 o day respectively. It will thus be
observed that the mill will pay its total annual fixed charges
cost in 28 days two shifts crushing or 56 days single shift
crushing ; awrld any excess over this period represents so much
Clea;)?‘%?fgse fiocures will not be realised in actual practice,
becm:ée it is nort; to be expected that work wﬂl. be carried on
with such efliciency as that asm.lmed.. Makl.ng due .a,llow-
anco for ordinary wastage and inefficiency in working, I
shouldsay that the mill will gay 1o 40 days full crushing and
80 day# single shift crushing. But this conclusion is again
subjoét to modification accqrdmg to t}_le character_ of the

hifyg. | am quito convinced that if the work is done
cruﬁt‘_ Lously for only 35 days or 80, on double shifts the mill
co.']'] ’lm\lyérchSb. If, ‘on the other hand, it works for one day
Soublo shift, is idle for two days, works for two days, and so
oublo ¢ 't€611t1y the working cost will rise and the mill wilk
on mterm;lesq it does 45 or 50 days’ full working. Thisis the
not Iﬁy t’;e jave experienced at Singanallur, ~Adain, the area
bro(l; ;z 2no there is rather small and theposition of*f' e factory
Egt epax:tioﬂlarly central. COonsequently on account «f the
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{ anufacture of refined sugar in
limited acreage of cane one of the principal advantages of the M (%6' ’{.‘hea qgggg};g fb;};?nlgss depends very much gn the -
power-crushing plant, viz., rapidity of work, has heen some- by mafas‘s m?ew Mr. Keatinge in a recenbt note to the
what discounted, and one of the principal disadvantages, viz., pnoe @ 33{5?){ B;)mbay in whiéix he discusses this guestion
the necessity for regular adequate supplies has been much %M{?r{l mgnv vigited the sugar producing tracts of Hawalii,
accentuated. Further, in iovernment work of this kind, atter mvm,,{,i Tava, points out that with a purity of cane 83
there is always some wastage which could bhe avoided under §§:nzgi§; axhich {3’ greatar than is usually proeured in India

private managoment. Noverthelesys out of 107 days com- : itions the manufactuve of jaggery will
prising the seasoun the plant on 8 days’ full work and 89 days’ ”v%n bundet;'(:%ig%};&‘gg‘g‘;’::g as the price of bgisagoeg not
half work has shown a profit of Rs. 530, and this in spite Stﬁlﬁ ,%mo thfimt of refined sugar by wmore than 30 per cent.
of the fact that at the beginning of tho season the im- %}! e :’;)ﬁe rice of jaggery for the last b years has been 26-3
proved furnaces were nob roady ; about Rs. 40 had to be paid e avet gﬂkgv the priee%f refined sugar. Thus there is still an
on extra Jabour and firowood which would have been saved perrc;e:e- margin of 37 per cent. in the price favouring the
had the improved furnaces been used throughout, ?xll:nxxgactxxre %f jaggery. This margin is, however, ounly far
23, Sofar, I havedealt with the advantages of power the average price of jaggery and not for the average price
crushing merely from the point of view of contract work. If of cane jaggery which 1s considerably greater than that of
a ryot crushes his own cane, he obtains a further benefit in alm j;\‘ggery. The direction therefore for the improvement
that he gains the whole difference in cost between bullock ?n the sagar production of India clearly lies in improving the
and power milling and this sum is considerably higher than Jocal methods of cane jaggery manufacture, which in many
Rs. 3 & podi which ryuts now pay for the conversion of laces is admittedly very crude.
cane into jaggery, Probably the Agricultural department P L. . .
know better than I do what is the actnal cost of making 97. The following statistical information as to the
Jaggery by the ordinary bullock mill, but I understand that jmporta and exports of sugar and the internal movements of
1t varies between Rs. 4-8-0 and Rs. 6-8-0. unrefined sugar and jaggery ave quoted. )

24. It seems to me hevidvnb that the case for power Internal movements of unrefined sugar and jaggery.
crushing 13 strone. At the same time, I an unable to endorse : < interior blocks ot
certain other claims made in its favour. From the reports Tmports mt? Madras Sea Ports from inter 1 her
received, I think it is evident that the jaggery made by the than sea ports :— L v1
improved process is equal te,.and in many cases superior to,* Mauds. &:‘“'
that made in country mills; but extraction experiments do 190809 o 412,230 19,82.000

not indicate any material improvement in extraction by the G0o—10 .. .. 465060  25,10,000
power mills as compared with the country mills. It must, 5 o .. 867,000  22,40,000
however, be remembered that conntry mill tests were made igi?:;z .. 573,000  85,85000
with the rollers properly set. | bolieve it is usual, on a long 1912—18 .. .. 812000  34,67,000
day’s crushing when the bulls show signs of fatigue, to slack .

off the roller somewhat. If this is done, the extraction, of

course, falls at oncs, and the power mill ficuras are better by Tmports into interior b)oc}fs other than sea ports from
7% to 124 per cent. than those for country mills, o ‘ . blooks othbr thau sea ports:—

. 25. The average extraction at Singanallur was about 65 Hanad value
por cent, but varied considerably  with the quality of cane. 712,788 83 S?;.OOO
Rogarding ths quality of jaguory o sorios of analysis were 190808 ... 673z000 37:57:05’0<
kindly undertakeon by tho Agljir:ultuml Chomist, Coimbatore, 1%3‘%‘}) TU oa17000 42,860,000
Thoso tests also_showed considerable variation, but did not }g}l;m .. 628010 86,50,000
indicate any miarked advantago in the power mill as compared 830,000 38,75,00C "

. . . 2~'~]8 . e
with tho eowitey mill in rospoct of co-eflicient of purity or | 191 , :

roentagze of sucrose in the jacgery.
P & laggery



152

Sugar (refined, unrefined and Jaggery).

e e ——

* Imporis. J Total. \( Exports. s Total.
{ : - . v
Phy A%k i >, o | |
-1 g ge 15y £
Year. ‘A ® Value. =~ 1Valuo. @ 'Value.| @ @y xlue,l o< Value.| 3 {Value
3m ¥y g 5 (S 5 3
o @ & 2 o | o
E R [ K TR T
[ ' ‘ ! ;
lcwe. R3. A !uwr.‘ Rs., j(,‘W'l%: Ry lowr ! Rg, >0w1‘.‘ RB. [CWT{ RS,
1903-u 4,4 Li’,l-)l 96 6,763,10 2[.9\){1.9& 8,31 {1;,0); 3|,00[7.94 39,31
190405 1,35; 8‘29,1.(” 232,42 1854109 12,44 525 34,50 ,7,24] 48,04
1905-05 1 43 351.3,32 . 10,50(180 14,01 iz,m 12,86 15,00 27,00.7,10| 3988
1805-07 )\,G)] 10,72 1,50 11,25)3,10  21.97°1,57 7.1515,10 27,008,867 84,15
1907-99 j 797 5,8L L0 12001258 1784 1,957 9646401 8409385 43,64
1903-99 - 12,59 16,03 2

2,20 16,50 14,79 32,53 1,73 0.74{4,40| 27,006,43| 86,79
24,18 1,89 . L3 0015,78
1910-11 44l 33,61 2,207 1860[5,61
<911-12 3,571 33,16 140 11,25 497
1912-~13 6,78 152,68 1,901 15,00 18,63

1909-10 4,28 41,18 1,20 7,44]4.80} 31,00)0,00! 38,44
5164 1,89 11,320%,0] 40,50 (779} 51,82
B, H 1,58 10,27(7,30] 4,50 8,98 69,77

7708 2,77 19,85(5,20( 42,60 ﬁs,w ©3,18
‘ |

Note,—Quantity in thousands of vwt, Vajue in thousandn of rapees.

Statistics. ~The ouly statistics published are forccasts of
cultivation published on 15th September and [ 5th January
each yvar. '

SUMMARY OF THE DISCUSSION ON SUGAR.

The Committee confinod itself almost enticely to the
consideration of cane jaggery, cane suear and cane cultivation,
The peculiar difficultics attending the supply of palm jaggery
such as the desertion by the Shauars ol their lmreditary
calling, the heavy liming of the plots to prevont fermentations
and the adulteration of the final product with sand to
increase weight did not promise to afford a useful field for
consideration.

There are many small differences, ¢.g., in colowr, shapes
consistency in which jaggery has to be preparel to suit
different local markets. The system on which the jaggery is
made also varies greatly. It appears that in Mysofe profes-
sional boilers go round with mills and cattle and oither buay
up the whole crop or undertake to millit at so much per
maund. This last is a most pernicions system as if the cattle
are tiring the men make little or no effort to extract all the
juice. In Bellary Mr. Hilson said the ryots might hire the
mill but thsy used their own bulls and themselves superin-
tended extraction. In most parts of Mudras the ryots use
thejy © wills, paus and oattle, At times they may hire
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i .« was uot thought that the Mysore system pl’evgiled ;
:;1‘;?1)? ;-e“;t extent in Mgdras. It was stntevd that gometques
in Mysore the ryots actually burnt the cane In ,b_he field
hecause of a shortness of bullock power for crushing it.

This was not known to have occurred in Madras though
it was admitted that when planting cane 4 ryot would
consider what bullock power he had at his command for
crushing ib. , . |

This led up to a discussion on the use of mills driven by
power for extracting juice and arrangements for boiling the
juice to jaggery in shallow pans go arranged as to economise
fuel to the utmost. Mr. Chatterton described in some detail
his latest type of jaggery furnace (Mysore Bulletin No. 21 of
1914), in which there are four sets of thre'e pans in tiers.
Kach tier of pans 18 heated by one furnace in wh?ch no fire-
wood is used but only dried megass. Lag&t year hé had spent
Rs. 8,500 oun firewood; but this year Wlth the new type of
furnace had spent nothing. An abstract of the work of such
a furnace with average cane is as follows :—

''he lower pan in which the jaggery 1s finally formed
can be emptied every 14 hours.

They can make 6,250 lb. of jaggery per day of 24
hours. !

The engine is 12 horse power.

'"he millis 12” X 18" rollers and can orush 1 to 11 tons
of cane per hour. Much depends on the skill of the men
feeding canes into the mill.

The actual cost of making jaggery by this plant is As. 2
per maund of 25 Ib.

Mr. Sivarama Ayyar expressed surprisc at these results
and wished to sce this now plant at work. It cost the ryot
in Tinnevelly As. 9 to wake a maund of jaggery when follow-
ing his old ways. It cos Mr. Sivarama Ayyar who followed
newer gprocesses As. 5-6 a maund, and apparently by this
newer ®means this could be reduced to As. 2-9 a maund,
My, Tressler gave the results of working this plant at Singa-
nallur svhere they had been running for a month with only
two futnaces and two sets of pans. In that time they had
manufactured 94,261 Jb. of juggery without purchasing any
fue! and the actual cost of manufacture was less than As. 2
o maand of 25 1b. This bore out Mr. Chatterton's figure.
The plant is now working at Hospet in Bellary district. The
minimum quantity of cane which it is necessary go crush ina
seagon with suoh a planf to pay for manufacture agd depreci-
ation and interest is about 1,500 tons.  Therefore with Rrop
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- of 25 tons of cane to the acre it would he necessary to have
€0 acres of cane witnin reach to make its use profitable.

This was on the assumption that the mill was owned and

worked independently of the ryots who grew the cane. If

the cane growers owned and controlled the mill all the
profits due to its use would come to them. On an average
they would get about 15 per cent. more juice oxtracted which
would be equivalent to a rise in price from Rs. 1-S-0 to
Rs. 1-11-v and tho whole of this extra profit. had not been
considered i the above calculation which was simply based
on working expenses. There was no doubt that if the mill
was worked by a number of rvots on @ co-operative basis it
would pay them to instal a 12”7 X 18 will for as small an
arca as 40 acres. An 8" X 8" rvoller mill would deal with
10 tons of canc in 24 hours and he thought it wonld DIOVe
profitable to use such a plant for an area of 20 acres of cane.
The cost of this smaller installation noed not exceed R, 2,500
exclusive of buildings which wero generally availablo.

Mr. Warbrook observed that the charges, on the plant
would be very largely reduced if something were done with
the engine in the off seagon and in Mysore advice i given to
attach rice hulling machinery to these suzarcanc plants.

This brought on the question of « prolongation of the
crushing season.  Mr. Chatterton surmised that by arranging
varieties of cane, times of planting, ete., it ought be pogsible
to obtain an eight months’ crushing scason.  None of the
agriculturists however agreod with him o far ag Madras was
concerned.  Dr. Barber had tried it at Samalkota withont
success and Mr Ngilson had done the svme in South Arcot.
The cane did not grow properly and the most theoy could do
was to get a four months’ crushing season from middle of
February to the middle of May. In Coimbatore alone in

Madras were there two distinct crushing scasons in the yoar.
In Mysore it appeared cloar thut the crushing s@ason is

longer. Mr. Neilson said that in Jaya they woro only able to
crush for four months in tho year.

. ®
Mr. Sivarama Ayyar doscribod tho ohicf hindrnees to
the spread of cane cultivation to—

(@) want of capital,
(6) tho full in prico that so often ocourred in the
jageery season.
This last, admittolly a great. difficulty and no one wag
prepared to{)ut forward any practical suggestion to mect it.

In practi€€ every one tries to dispose of his jaggory before the
nex monsoon. :
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e asked whether it would not pe as well
Mr. ‘gaﬁzﬁgkssgzr straight away from the ]mcéa. Mr
fo 7y o id that at Nellikuppam they did so but they aiso
Nellqond S'a& ory for the other part of the year and they were
require Japgtefested to hear of plant such as Mr, Chatterton
distinctly lnThe;'e Were many problems before a sugar factory
descrlbe(};. h was concentration of area and this in Southern
one of whic 1 éifﬁcu]ty. Mr. Chatterton said he hoped that
India 18 ﬂg_rea of his power mill and jaggery furnace would
the adop l?zater concentration of area Without risking so
lead t0 : ;al as would be required for a sugar factory ; and
much ca]%] 7 from that attention might be turned to sugar.
that poss )l.dq advances to ryots on crops to purchs}se
As reg‘ato‘ vow better varieties of cane, Mr. Chadwick
ma}nurqs ﬁi}d bgen put on the list to drqw attention to wuat
said t}%ls tod at Nellikuppam by Mr. Neilson to the advantage
was © f CI Ss Gim and of the ryots, in case other manu-
both o llf ‘nomery or sugar on a larger scale might see
facturers : c%ou)(’;w it. The Department of Agriculture
thetr Wﬂg -,,20 South Arcot a new cane—Red Mauritius, the
introduce lljties of which Mr. Neilson recognised. There-
superio” quat out of his way to do his best to s.ubstztute this
upon e XL;E, which the ryots were growing and it was almost
cane for {le to his efforts that in that part of South Arcot
entirely <o o had been entirely supplanted by this new
the old c]%?)t content with this he was now trying himself
varlely: . scale every other variety which had done well on
on ]qm(lt (satisfy Timself which really was the best for
our, fm'ms]'toiom Such class of work was of the greategt h.elp
their cign‘ liculﬂdral Department and they hoped that in time
to the gl‘hb be able to see their way to doit. Mr. Neilson
others mig ade advances to the ryots against the crop for
said ho alko ecésqary and said that the system was perfectly
manure Whe?inmos£ enormous differences to the cultivator.
safe and m.’ll y gaid that during the last three years the
Mr"Ne:lso{\lIeuikuppam showed signs of deterioration.
cane 1o think anything was actually wrong with it but
He did not tl stock was probably desirable. Thus this year
the Ohat'g]e otekd from some tops brought from Chingleput
he had P,ﬂ;l ) and the crop had done excellently. In Java
(same Vak‘lfi1 g’ some fresh tops to the plantations every year.
they broug bly not necessary to oring them from a great
It was pl‘°b;h yde sartment undertook to look into this and
distance. - 10 celssary to transport them frov1 the West
if 16 becameCI:'gss said be would on hearing deteils of the

Coast. lMZn deavour to expedite transhipment at Frode,
proposa
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Mr. Sivarama Ayyar had so far no complaints against Red
Mauritius which was the best cane he had yet seen but he
. had only been working it for two years. Mr. Sivarama Ayya;
here asked to be supplied with all publications, ete., on
sugarcane cultivation. ’ 7T

On the question of the manufacture of refined sugar in
Southern India, Mr. Chatterton said he was emphatically of
opinion that the better course was to deal with jaggery
He had no faith in these small one or two ton pl'nnt%s for
sugar and sald that a safe 1,000 acves of cane was the
minimum required for sugar factory. They ought also to be
able to make spirits from the molasses or at least as in
Bombay mix it with the megass and sell it as cattle food
Mr, Neilson said that in Java they could afford to let thé
molasses run to waste in the streams. Mr. Sampson asked
whether the conference was inclined to agree with
Mr. Keatinge’s statement quoted in paragraph 26 of the note
viz., that unless sugar was selling in India at more than 4/5
the price of jaggery it paid in India to make jaggery and not
sugar. Mur. Chatterton thought that the margin in favour
of jaggery was greater; but insisted that the big market
in India was for jaggery and not for sugar.

Mr. Sivarama Ayyar said that it was generally taken
that from 55 per cent. to 60 per cent. refined sugar could
be obtained from jaggery. 'Thus with jaggery costing 10 pies
a 1b. to make the refined sugar extracted therefrom would cost
As. 1-6 pies alb. He understood Java could produce at
As.1alb. |

Mr. Chadwick said this was about correct and gave some
figures to show what great leeway had to be made up in
Tndia before conditions were at all similar to thogse in Java
By constant effort, Government intervention and oontr-oi
and from natural causes they were able in Java—

(1) to hireland suitable for cane at Rs. 40 an acre which
was -not possible in India, unless large extents of dvy land
are brought under well irrigation and worked by the ‘9wners
thereof ;

(2) on the average to get crops of 40 tons arSacre of
cane against our present average in Madras of 25 tong:

(3) on the average to get 10 per cent. of reﬁned’su ar
from their cane whilst at, Nellikuppam, Mr. Neilson said t§~
could not get more than 9 per cent. oy

That is in Java they got four tons of refined suoar
acre from land the rent of which was only Rs. 40 ah(loagl.l
in Madrag we could get 2} tons of refined -sugar frory;l the
acre “or which a rental of from Rs. 60 to Rs. 120 would hav:
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‘to be paid. 'Lhese bed rock figures had a most telling effect

on the cost of production ; and to these advantaged Java added.
an excellent organisation. Again.Java did not have such a
long dry weather as India and was less subject to severe

_sforms. The land too was extremely fertile. The im-

mediate work seemed to be to endeavour to improve the
varieties of cane, the total yield per acre and hy cheapening
the cost of manufacturing jaggery to centralise and expand
cultivation in arexs where rents are low.

- )
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