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If You Want a Cream Separator
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‘STANDARD’

the last word in the

¢«STANDARD'’ Cream Separator does the cleanest skimming
with varied thickness of cream, runs smoothly, lubricates
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Ask for free catalogue with illustrations
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KERALA SANDALWOOD SOAP

The ideal Soap for summer use
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ﬂ Most Fragrant and Cooling
g Lathers more freely than many other soaps
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LOST YOUTH REGAINED

THE GREATEST HEALTH
PROBLEM OF THE AGE
SOLVED BY SCIENCE

Mr. O. OVERBECK
FRS.A, FGS, F.CS, FP.C. (Lond.),
the well-known Grimsby Scientist,
whose portrait is here reproduced, is
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A NEW ELECTRONIC THEORY OF
LIFE.
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of life machine to bring back lost youth,
wipe out the tell-tale marks of old age,
build health in every body cell, and to
ensure success in fighting the diseases of
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THE INHERITANCE OF CHARACTERS IN RAGI
Eleusine coracana GAERTN ¥

By G. N. RANGASWAMI AYYANGAR, B.A., L.A.S,
Millet Specialist, Coimbalore

Agriculture is predominantly a question of Crop Industry. Crops have
in recent years begun to be studied with increasing intensity. Specialization
in them is the order of the day, though it has been recognized by the highest
authorities that a wider outlook is imparted by not confining the specializa-
tion to a single crop only. Being familiar with rice, I find millets, the group
of cereals which I am studying at present, affording a convenient opportunity
for a study of comparative cereal genetics and the bearing of this study on
the subject of crop genetics in general. I am, therefore, proposing to
address you on the results of seven years of work on one of the millets, viz.,
Ragi (Eleusine coracana Gaertn) named after Eleusine, the Greek goddess of
cereals. In choosing this millet, I have the feeling of appropriateness of
dealing here at Bangalore, on the premier cereal of this state of Mysore.
From the general Indian point of view, the reputation of this cereal for its
keeping qualities gives it a predominant place as a famine reserve. I am
intending to avail of this crop and the studies thereon as a thread with which
to string some of my general observations on genetics in relation to the
improvement of cereals.

* Presidentia! address delivered before the Agricultural section of the nineteenth
Indian Science Congress, Bangalore, 1932,
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Eleusine rovacana (Gaertn, Ragi—is a small-grained cereal belonging to
the group of cultivated plants called millets, A medium sized annual, it
grows to a height of 3 to 4 feet with a capacity to tiller and branch freely. An
individual plant tends to look in general outline and configuration a
chandelier. The stems are somewhat compressed, elliptic, tough and smooth
and much ensheathed, exposing very little of the internodes. The leaf blade
hag a prominent midrib, and in spite of this many of the well-grown leaves
show a tendency to snap and hang down about their upper middle. The
inflorescence which is characteristic of this cereal, is borne on a long
peduncle, from the end of which 4 to 6 spikes radiate in a whorl. The
spikes are called fingers, and the odd one a little lower down, often found
attached to one edge of the flattened peduncle, is called the thumb. The
spikes are either straight or curved inwards. In each finger there are a
number of spikelets (60 to 80) which are arranged in two rows and
alternately attached to one side of a flattened rachis. The spikelets are
sessile and contain 5 to 8 glumes each, of which the two lowermost are
barren and the rest are paleate enclosing a complete flower, consisting of an
ovary with two feathery stigmas and three anthers, set between two lodicules.
The anther sacks during dehiscence, slit longitudinally and with their
inverted margins present the appearance of two boats back to back. The
ovule develops into a seed which is globular and encased in a membraneous

pericarp.

The inflorescence of ragi consists, as already described, of a terminal
whorl of 4 to 6 spikes. In each finger there are about 70 spikelets, each
spikelet having 5 to 7 complete flowers. In the spikelet the flowering pro-
ceeds from bottom to top and in a finger the order of flowering is from the
top spikelet downward.  An earhead contains 1,500 to 3,000 flowers and the
flowering period varies from 8 to 10 days, the maximum number opening on
the third day. The flowering activity is past midnight, from 1 to 5 a.m.
Varieties with open earheads start flowering between 1 and 2 a.m., and those
with curved earheads between 2 and 3 a.m. £E. aegyptiaca, a wild ally of
ragi, flowers between 12 midnight and 2 a.m. It is interesting to observe the
closer floral affinity between the open ragis and £. aegypliaca, indicative of a
sliding down of the period of anthesis towards the earlier hours of the
morning in the case of the more compact and incurved varieties. As soon as
the glume and palea begin to gape, the stigma and anther cmerge almost
concurrently and soon after, the anthers dehisce and pollinate their own
stigmas. Self-fertilization is thus assured, though occasional cross fertiliza-
tion in nature hy wind and insects is not excluded. The glumes close
between 7 and 8 a.m, .

Anthesis studies are a necessary preliminary to the other studies includ-
ing heredity. The mechanism of pollination is of very great importance, as its
study throws considerable light on fertility and the problems connected with
sterility. This delicate process is very susceptible to modification within
limits. In Pemnisetum typhoidenm flowering has been noticed to proceed
throughout the day, both day and night, with the main concentration at about
9 p.m., a secondary spurt at about 9 a.m., and a definite dullening round
about 3 p.m. The protogynous nature of this millet, the pencillate anthers
and the absence of lodicules throw some light on this peculiar floral
copduct. But the fact that certain of its wild allies like P. cewchroides
which opens its flowers from 2 to 11 a.m., of P. ruppelii from 10 p.m.
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to 11 am., and of P. purpureum from 7 am. to 12 noon, raises
the possibility of this all-day flowering, being a concomitant of the
packed cultivated condition of the earhead of P. typhoideum. In Selaria
italica the march of flowering kept pace positively with increase in humidity
and negatively with increase in temperature. In sorghum the maximum of
flowering is at 2 a.m. There is thus a tendency for these cereals of the dry
tracts to flower at dead of night. An analysis of the rain hours in rainy days
as far as available, communicated by the Meteorological Department, shows
the chief maximum of rainfall to be just after midnight. It is a tragic situa-
tion in which these millets, in their attempts to escape the Scylla of heat, run
into the Charybdis of midnight rain. Their only chance is a non-recurrence
of the coincidence of their optimum flowering with a rainy day, and with the
rainiest part of it being midnight. These observations are made in detail to
give an idea of the vicissitudes which the efforts of a breeder of millets pass
through. Apart from the isolated instance of Goldsmith, no systematic at-
tempts have been made at assaying the factors responsible for the opening
of flowers. . It is high time, concentrated work is done from a physiological
point of view to determine the various factors contributing to the opening of
flowers and find out how far a survey of such floral habits could afford
opportunities for the perpetuation of favourable variants.

Millets are small grains in general and the flowers of Eleusine are very
tiny. The want of individuality to each floral unit and the seriateness and
consequent overlapping of the spikelets, give this millet a special disability
in the ease with which artificial hybridization could be effected, for the study
of the heredity of characters. In the earlier years of work, before the inheri-
tance of certain patent characters involving purple pigmentation was knowm,
much time, trouble and patience were expended to evolve a technique of
artificial hybridization with only very limited results. The delicacy of
manipulation and the quickness of the anthesis militated against encouraging
success. But with the advance in the elementary knowledge of the
dominance of certain well-marked characters it has been possible to clip off
all except a single finger or part thereof, in certain mother varieties amed
pollinate them by contact with the desired male earhead,—a sort of natural
pollination through the agency of man, with the usual precautions for keep-
ing off pollen not desired. Seeds from the mother finger are then sown
with the certainty of spotting the first generation crosses right in the seedling
stage. By the help of this method a number of artificial crosses have been
raised successfully at the Millet Breeding Station, Coimbatore. This short
cut while it lacks the element of romance which usually kindles the admira-
tion of the layman over the mysteries of the breeder’s art, nevertheless,
provides, at an advanced stage of the breeder’s experience, a ready weapon
for a quick pursuit of the inheritance of many characters. Much experience
is necessary in designing such crosses and a note of caution is here given
against the use of this method by inexperienced hands.

Without the existence of colour other than green, nature would be one
vast monotonous desert of emerald. The only diversity will be that
introduced by variation in form. The revelry of colour in wild nature and
an accentuation of it in her reproductive moods, leave no doubt as to the
vital functions of colour in nature. Vegetative adaptations of a colour type
must have a physiological bearing and be intimately linked to vital metabolic
processes. When crops are grown and compulsory monotony introduced
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the function of colour is baffling, If selective imfluences had voted in favour
of colour, as reasonably they might, then crops would have been one mass of
purple, The fact that both pigmented and unpigmented varietieg figure
prominently as types of cultivated plants, surviving and perpetuated as
economic varieties, is proof positive to the fact that c

; ; ; t olour as seen is not the
only determinant in the survival of a Crop variety. The absence of colour
has not meant the dethroning of unpigmented varieties. It i3 therefore

arguable that colour as seen and colour potential should both be the determi-
nants in the success of a cultivated variety. To a plant breeder this question
of colour evokes the first curiosity necessary for a later sober pursuit of
other less theatrical manifestations of heredity in crops.

In ragi as in most other cereals there are a qumber of colour types and
one broad group characterized by the absence of colour, Each colour group
is a variant from the one of a lower degree with a single factor difference.
The manifestation of colour varies both in intensity and in distribution,
different factors being involved in the process. Genetically basic colour is
produced by a factor P. and its effect is accentuated in depth and distribution
by two intensification factors I, and I,. There is the broad separation be-
tween colour seen and colour potential. The Green-throughouts, though for
a look are all alike, are separate genetic entities with different potentialities
for developing colour. These can only be distinguished by breeding tests.
They are waiting for the introduction of the purple factor to unfold their
potentialities and bring them up to their full expression. They are like
undeveloped but exposed photographic plates, all alike, only waiting to show
their individuality in the presence of the universal developer anthocyan.
What it is that determines where colour shall manifest, and in what depth, is
a broad basic problem in bio-chemistry and plant-physiology that has, so tar,
not had a decent solution. To me, therefore, it appears that the time is ripe
to cast away the well-known classics about purple dominance and come
down to the kLasic concept of the where, whither, and wherefore of the

very production and distribution of purple pigmentation in the crop
world.

Next to colour the earhead sha
sub-grouping in the varieties. In
shape—those in which the digitate
those in which they are open.

pes of ragi provide a marked character for
ragi there are two broad groups of panicle
spikes of the inflorescence curve in and

A factor for density designated Q,

_ ns manifesting ina close packing of
spikelets on the rachis is present in the cur

veds and absent in the opens.

The curveds are separable into in-curveds and top-curveds. In the in-
curveds the spikes curve in. The top-curveds are longer than the in-curveds
and in them, only the tops of the spikes curve. A second factor E elongates
the rachis and separates the top-curveds from the in-curveds. The coilateral
effects of the E factor begin to show out in the plant even before the emer-
gence of the earhead. Its presence elongates the length of the flag, the length
of the peduncle and the height of the plant. The E factor is present in the
opens also and makes two groups of them, the long-opens and short-opens.

Their separation is difficult, but their existence and individuality could easily

be demonstrated from segregates of crosses with top.curveds and in-curveds
respectively.
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¢s of the finger lengths of short-opens and long-opens generally
run irgth: ;zginother, the former ranging from 7 to 12 cm. and the latter f;om
10to 19 cm. To prove the genetic individuality of the two groups, selections
were made from them at the overlapping zones of finger length and breadth.
The progeny were true to their parental ranges irrespective of the particular
lengths at which they were chosen.

Earhead shape is a form-complex with its lqngth, bregdth and thickness
and as such within limits liable to ﬂugtuatlon owing to environment. In deal-
ing with the hereditary aspects of this form-complex, we run into a realm
where measurements are possi:ole and where tl}e results Qf suc'h u{el?sur?-
ments cannot be read aright without the perception that b'ehmfi this arit metltf:
there are distinctive dualities of a genetic type, which the accuracy o
measurement merely clothes in the latest style. In biology behind eve_tl'y
quantitative manner of presentation is a quality, a character‘, 'f?it ea.;.ll 357
spotted but delimitable by measurements. A mass of ma'thematlcah ata 1af
often connoted very little for the simple reason that it lacked the 1§ou o
quality. A series of measurements of earhead lengths in a variety of open
ragi gives a curve but the constituent parts of this curve do not be.comeh.aﬁ-
parent without the help of b;eeghng with sister families in vf 1(;{ ,
measurements apart, distinct quahtatu{e sub-group§ co_uld beE- located.f ta] e
this opportunity of observing that in the app}lca}tlon of mere gm]m a.s
accounting for the significance or otherwise of statistical data in cropd i0. o}s{‘,
there should be no forgetting, that we are dealing with life drilled an mobili-
zed by man and that the opportunity which the crop _breede; has qf multiplying
his seed material in numbers and tl}rough_ generations, gives h_lm a far sure¥
and more tangible natural gauge with which to measure the significance o
his experiences.

' we pass to the grain. Unlike other cereals t‘here @s not
any l:vre(:l?hﬂ:)i ‘?rralzfla(z:oloug in ragi. It is one dgll drab‘. Thg ragi grflm’ll}lals
a characteristic brown colour, which I have designated ragi brgwtx:. e

igment is confined to the outer layer of_the seed coat. This ragi brown is
> %duoed by two factors B, and B, either alone or together. This brown
g;lour of the grain is in intimate genetic relationsl_lip with plant purple pig-
mentation. Purple pigmentation on the plant is produced by a factor S
working in association with either or l?ogh of the B _factors. This ‘accgunts
for the absence of white-grained ragi in purple pigmented plants. ome

- races of white grains carry the factor S. Crosses have been made between

: i ini d brown grained green-
te-grained plants containing the S factor, an :
Xxi'lcl)uj)outs, and the resulting F, plants were purple pxgmen.ted and brown
grained. These crosses behaved as expected in later generations.

In all cereals there is a natural predilection for man towards a white
grain. But in ragi the predominant colour continues to be brown. People
using this grain get reconciled to the brown tint of the cooked gruel. The
more agreeable white ragi is comparatively less vigorous and poor yielding
and is consequently rare in cultivation. .Neverthel'essa white-grained ragi
with the S factor was required to figure in a cross in or.der to re_solve both
the plant purple and the grain brown of .the ragi into their genetic composi-
tions. This fact is of considerable sigmﬁcancg in thg evolution and survival
value of the existing varieties of cultivated ragi. .Thxs phenomenon opens up
a piquant problem in the biochemistry of plant pigments.
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Certain races are met with in which the ragi colour of the grain takeson
a darker shade. Given fair weather and normal ripening the separation be-
tween the ordinary ragi brown and the dark ragi brown is definite. Over-
ripeness or a downpour of rain at ripening period tends to make the notrmal
colour dark, and the dark colour reddish black, with the result that the
separation of the two becomes rather difficult. These difficulties notwith-
standing, the dark ragi brown has been found to be brought about by a
definite factor D which acting on the ragi brown makes it dark brown. This
factor behaves as a simple dominant, and is independent of the factors con-
cerned in the production of plant purple pigmentationand is not in selective
association with either of the B factors.

Young growing grains of ragi have generally 'a green pericarp. This
green colour shows itself while the grain is stili young and enclosed within
the glumes, and through the transparent tissues between the glumal veins it
gives the earhead the characteristic green look in the early stages of
flowering. The green of the pericarp continues to be present even after the
growing grain passes the milky stage, when about a week after, it dries off
into a thin, loose, greyish translucent and fairly persistent membrane
enclosing the mature grain.

A variant of this type has been met with. This has a distinct light
green pericarp, which in the early stages gives a lighter tint of green even
to the earhead. The green pericarp is associated with a dry anther mass of
pale orange yellow and the light green pericarp, with ivory yellow.

The green pericarp is brought about by the presence of a factor
designated C, and is a simple dominant to the light green pericarp. This
factor C, is independent of the factors for purple pigmentation and grain
colours.

This affinity between anther colour and the colour of the pericarp is
noticeable in naked grains. In sorghum there is a very close association
between the colour of the anther, fresh and dry, and the colour of the grain.
These affinities throw considerable light on the structural and other relation-
ships existing between parts of the plants and open up a wide and fruitful
line of investigation.

This chlorophyll factor for depth of green leads to an examination of the
factors responsible for the production of chlorophyll. In the usual cultivated
varieties lethal conditions would have led to a natural death. But in a
breeding station, where seeds of different varieties from the length and
breadth of the country are mobilized and have a chance of free mating with
each other, there will occur some defective forms of which albinism is one.
All workers on crops would thus have experienced some aspect or other of
this albino condition. Albinism is the total absence of colour. Partial
absences are also met with. Some of these are lethal while others act as a
drag on life without extinguishing it. Even in healthy crops gradations in
the depth of green are met with. An analysis of the factors responsible for
the production of chlorophyll reveal the presence of a number of factors in
maize, the crop in which this aspect has been worked out in great detail.
Albinism bas been experienced in Setaria ifalica, Penniselum typhoideun, and
in Paspalum scrobiculatum. In sorghum five types of chlorophyll deficiency
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have been mer with. In ragi two tfactors designated C, and C, either alone
or conjointly seem to be responsible for the production of chlorophyll, so far
as present work on it goes. It has been possible to isolate the two factors
and produce albinos by crossing them,

This raises the general question of chlorophyll deficiency, as it is
graphically seen in the albino, serving to give a clue to the all-vital question
of chlorophyll efficiency. Under non-lethal conditions a placid contentment
dismisses higher possibilities of building up this efficiency. It is a matter
for examination whether the vigour usually associated with hybrids may not
be a form of this efficiency. It is common experience that crops vary in the
depth of green which they present en masse. This is undoubtedly a varietal
character. It has recently been demonstrated in sorghum that there is a
linkage between the factors for purple pigmentation and albinism. This
again raises the ring of affinities that should exist in the purple bedecked
condition of a crop variety, its simple green ally and its gradations of paler
cousins down to bleached infants born to die. The whole scheme opens
itself to a systematic examination and awaits the expert handling of a master
bio-chemist.

Chronic sterility, short of complete sterility, is occasionally met with in
ragi. It manifests itself in an almost complete failure to set seed and gives
the earheads a blighted look. Sterile plants grow vigorously, flower late
and put forth numerous heads. The anthers lack the free and quick protru-
sion which gives the healthy earheads that fulness characteristic of the
blooniing period. The stigmas are healthy and receptive.

The cause of this sterility is two-fold: (1) non-dehiscence of anthers,
and (2) agglutination of pollen. In the first type of sterility the anthers are
of the same shape and size as healthy ones. They are full of viable pollen
grains, but the anther sacs do not dehisce and liberate their contents. In the
second type of sterility a disintegrated mass of agglutinated pollen devoid of
contents is produced. In both the types, however, a few stray grains
develop and help to keep the race going. Normal dehiscence occurs with the
presence of factor X. Free pollen is produced by factor Y. Both the factors
X and Y behave as simple dominants to their absence which results in
sterility. The X and Y factors are independent of the factors responsible for
Plant Purple Pigmentation,

This experience is very interesting in that definite genetic factors have
been traced to account for so vital a character as fertility. As in the case of
albinism this raises possibilities of attacking and resolving the elusive
problem of yield to genetic factors that help to grade up fertility.

There are 18 pairs of chromosomes in ragi. Thirteen independent
factors, namely B,, B,, C,, C,,C, D, E, I,, 1, Q, §, X, and Y, have so far
been accounted. The rest have to be worked out ; and later probable link-
age groups. It is remarkable that so far no linkages have been met with.

In all crop studies it is very necessary to aim at having a chromosomal
chart of the crop to enable characters to be pursued with clarity and crosses
designed with effect. In this direction lies a vast field for young botanists
in the coming years.



10 The Madras Agricudtural Journal [Vol. xx, No. 1

Harvesting.—Done by hand, The stocks with earheads are stacked
and left for a week or ten days, Then the earheads are cut and threshed by
dragging stone rollers over them. In some parts this operation is post-
poned for a month or more till the work of autumn ploughing is over. How-
ever usually both are done simultaneously.

Yield.—The average yield is 600 to 800 Ib. per acre. Fields that have
been receiving 4 to 6 tons of manure every year regularly are yielding 1,500
to 2,000 Ib. per acre. A tank bed near Hospet is known to yield as much as
2,000 lb. per acre. There are no experimental farms in this area but the
yield for the Hagari experimental farm is as follows for the year 1929-30:

Bulk area under Jonna—26-50 acres—Yield per acre 523 1b. of grain,

In Field No. 2 A. S. where cattle manure storage and residual effects
experiments were conducted the maximum yield per acre was 739 1b. of
grain.

Cost of production.—For cultural operations including harvesting the
expenses range from Rs. 12-12-0 to 15-4-0. The cost of manuring of course
varies with the apglication. A cartload of manure costs a rupee by the
time it reaches the field.

A man with a 12-acre farm applying 14 cartloads of manure per acre
incurred a total expenditure of Rs. 26-12-0 per acre. His land cost him
Rs. 300 per acre. Interest on this at 6 per cent amounted to Rs. 18. He
paid an assessment of Rs. 1-8-0 to Government. In all, his expenses totalled

Rs. 46-4-0. The yield was 1,632 1b. of grain which he sold for Rs. 37-14-0. ' -

The straw fetched him Rs. 12 thus bringing the total gross returns to
Rs. 49-14-0. The net result per acre therefore was a gain of Rs. 3-10-0.

A second man with an 8 acre field to which he had applied 100 cartloads
of manure spent at the rate of Rs. 25.12-0 per acre. He had purchased his
land also at Rs. 300 per acre. Together with interest at 6 per cent on
investment and the Government kist the total expenditure per acre was
Rs. 44-4-0. The yield from this field was 2,040 1b. per acre. This netted
him Rs. 42-8-0. The straw was sold for Rs. 8. Thus the total gross income
was Rs. 50-8-0 and the net income Rs. 6-4-0.

The third farmer has 6 acres of tankbed land which is reputed to be
very fertile. He spent on an average about Rs. 154-0 per acre for his
cultivation expenses. He does not apply any manure. This land was
purchased at Rs. 500 an acre. At 6 per cent interest on this comes to
Rs. 30. Thus together with the land revenue the total expenses come to
Rs. 47-40. The field yielded him 1,360 1b. of grain per acre which was
sold for Rs. 28-5-4. The stalks and the straw together was sold for Rs. 20.
The total gross income per acre was Rs. 48-5-4. In this case there was a
gain of Rs, 1-14 per acre.

In all the three cases cited above there was a small profit and yet the
three farmers—owner cultivators who have been in possession of the fields
for a long time—are not well off now. Indeed the last two farmers had to
sell their farms a few months ago. The other is also fast approaching a
similar condition. These are known to be hardworking and able farmers. ,

January 1932] Soerghum Improvement in the Madras Presidency 11

There are two main reasons for this state of affairs: one is the net
return per acre is very small. To get enough at this rate the farmer has to
multiply his holding many times which is a difficult task firstly because large
areas of land in one block are not available and secondly by increasing the
size of farm the return per acre is likely to go down further since big farms
cannot be so economically managed as small ones with the simple farm
implements now in use. There is another good reason why these farmers
went broke. I have shown above that the investment on these farms is
charged at 6 per cent while as a matter of fact it is charged at 12 per cent.
Both the first two farmers purchased their farms over 8 years ago and have
been paying interest on it at 12 per cent.

Remedies.—Co-operative societies bring no relief since the investment
has to be realized and the loan paid back in 3 to 4 years failing which penal
interest would be levied which would bring the level of interest to the usual
market rate. ‘This aspect of the problem does not lie in our sphere and
hence it is not considered further. But what lies in our sphere is the
question of increasing the yield per acre. The yields reported here are very
good. It will be noticed the yields from the Hagari Farm range from 523 to
740 1b. per acre. Even these high yields are not high enoughto pay a decent
return to the farmer. . .

Selection and breeding work should be carried on more extensively to
produce high yielding strains. New varieties may also be imported and
tried. Dwarf milo has been reported to yield as high as 4,760 1b. per acre
giving an average of 1,900 Ib. for 6 years at Amarilo, Texas. California
reports an average yield of 3,575 b, per acre for 4 years by the same
variety.

Our cultural methods also seem capable of improvement. Of course
they have stood the test of time but that does not mean that they are in-
capable of improving. The American experimental farms for the last two
decades have been carrying on extensive work on this. Similar work with
due alterationis to suit our conditions can be carried out with advantage.
There is thus need for greatly amplifying the work that is now being done at
Hagari.

SORGHUM IMPROVEMENT IN THE MADRAS PRESIDENCY*

By K. GOPALAKRISHNA RAJU, r.aG,,
District Agricultural Officer in charge, Bellary.

Introduction.—Of the total area of about 334 millions of acres grown
with different crops in the Madras Presidency, millets occupy very nearly 15
million acres of which Sorghum or the great millet alone occupies nearly 5
million acres. Of the total area of about 5 million acres under sorghum, the
Ceded Districts, contribute nearly 2 million acres. Barring about half a
million acres grown under irrigation, the bulk of the sorghums are cultivated
under rainfed conditions. Dry crops such as sorghums are amongst the
typical crops grown in most unirrigated districts, and the problems of culti-
vation in such tracts in which crops are entirely dependent upon rainfall,
deserve our foremost attention.

1 A paper read at the Twenty-first College Day and Conference of the Madras Agri-
cultural Students’ Union, Coimbatore—December, 1931. The paper was illustrated by
charts,
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The sorghums of the Madras Presidency are very numerous. Varicties
which thrive well in one tract do not give an economic ¢rop in another.
Seasonal factors play a great part in the occurrence of the varieties., For
example, the Paicha jonna of the black goil tract to the east of the Erramalas
does not produce any appreciable crop in similar soils of the same district to
Tella jonna 1s the

the west of the hills, where 2 different type known as
here a mungari Crop of sorghum

predominant variety. In Bellary district, W
is grown, it is a yellow yariety, whether it be on the red or the black cotton
soif. The early south-west monsoon crop of Konda jonna in the Circars is 2
white sorghum of the Talat-virichan type but the variety grown in the same
i season is Pakcha jonnd. Rainfall has also considerable
o the panicle types found in different tracts. When the rainfall is
ed to a few days in the growing period, as in the black soil
th of the Tungabadra and west of the Erramalais, we meet
th the Muddakanki, & hard round golf ball-like earhead,
of the river has what is known as the Yeti avatala
Again, the Patcha jonna grown in the Kurnool

tracts to the sou
with 7ella jonna wi
while the tract to the north

jonna with 2 loose panicle.
district in the valley between the Erramalais and the Nallamalais i$ of the

compact typeé, but, as we go towards the south, where the rainfall is greater,

sorghum of a less compact type alpne thrives well.

atic conditions above referred to, certain economic
m found in different tracts. Where

factors also determine
i and the cultivator has to make the best of adverse
ill give him good fodder as

the rainfall is precarious,
conditions, he grows a type of sorghum which w1
But, in a tract, bordering the hills with an assured supply of rain, and
lities for grazing cattle, we find types of

e or the Konda jonna of

an cholam of Coimbator
of grain, but straw of inferior quality.

districts, as sajjat (cumbu) is the main staple food crop of the dry {and farmer
and also because sajja fodder is inferior in quality to that of sorghum, we
meet with the Trungu cholam of the south which is eminently a fodder
variety yielding Very good fodder but very little grain of low quality.
It will thus be seen that sorghum is one of the most important field
the Madras Presidency. To the agricultural population sorghum is
ortant than even rice and wheat. It provides the cultivator a8 well
) le with their daily food. Any improvement on the crop
though it may not make a hoom in the industrial market, vitally 8
peeds of many, especially in a country like ours, where moré than
dent on agriculture for their livelihood. As the
proad agricultu-

of the population are depen
time at mY disposal is short, 1 shall confine myself to some
ghall also incidqntally

ral aspects relating to the improvement of the crop.
review the results of recent experimentations at the geveral centres i the
Presidency, but my chief object shall be to indicate how best the knowledge
be extended to meet the real needs of the cultivator. As an
e economic aspect of the

Besides the clim

well.
having faci
Talai-virich
give high yield

crops in
more imp
as his catt

so gamed can C
agriculturist I should like to lay stress more OR th
problem

ous channel of improvement

The most obvi
jution of varieties

Varietal Improvement.—
dest, is the evo

on the crop, though not necessarily the wi

Pennisetum typhoidewm.

somement in the Madras Presidency i3
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varietics and sub-varie-

and strains. In sorghum the number of cultivated
ties is enormous 3% fas already been pointed out. For purposes of this paper
mention need only be made of those varieties which have got extensive
application in the several areas. In this connection the results of trials made
at the agricultural stations of Hagari, Naudyal, Koilpatti and Coimbatore g0
to show that for each tract there is generally on¢ particular variety that is
most suitable. Taking dry lands into consideration, the varieties that have
been found pest in the several tracts aré Peyiamanjal for the Coimbatore
tract, lrung¥ for the Koilpatti tract, Tolla jonna for ihe Hagari tract, and
Patcha jonns for the Nandyal tract. "This concentration of suitable types for
the geveral tracts may have an altimate influence in the work of crop
d more tracts and sometimes sub-tracts, will

improvement in that more 87 )
have to be investiga!ed during the process of selection.

January
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fodder is as important as that of the grain, If the good quality of a dull mid-
rib consistent with sweet stalk and succulent fodder could be imparted to the
Irungu cholam of the south, it would be an achievement of no small measure
The shedding qualities of the straw must also be taken into account ir'l
selection work, as the ryots generally allow the crop to remain in the field
for some time after reaping the ears. .

Manuring.—Selection work is but the beginning of im

the crop. It has to be supplemented by other activ%ties to I::Zi:?te rﬁxo?':
f:omplete. In the sorghum crop, for example, manuring also plays an
important role. [ shall broadly review in this connection the result gf the
experimental work done in this direction. The earlier work was done on
c'a:itle msI.nuIrlZu and 1fometimeslon sheep penning as these had almost equal
value. s take up cattle manure first a i

S e p s the data on it are more

;n Nandgal and Hagari the application of cattle manure every year to
sorghum and cotton, and every alternate year to sorgh
_following results:-—-, ghum only gave the

YIELD IN POUNDS PER ACRE

Nandyal ‘ Hagari
Every | Alternate No Every |Al
year year Manure yeary ;ir:rnte M::xc::re
Sorghum ..} 1,036 910 427 532 466 400
Iucrease % over ¢ No
manure * 140% 110% 33% 17%
Cotton - 254 234 146 270 219 204
Increase % over ‘ No
manure' P 74% 60% .es 33% 7%

It will be seen that the response to manure is much hj i
the sorghum than in cotton and much greater at Nandyalgl:ﬁ;:lln ;ilel-(l::szgf
If the figures are examined year by yearit is seen that the effect of manugrin :
is uniformly beneficial at Nandyal whereas at Hagari the increases arg
apparent in good years only. As a matter of fact, in poor years the * No
manure’ plots appear better. This difference is due to the rainfall of aboyt
19% annually at Hagari as opposed to 28” at Nandyal. Again taking th
cost of the manure into consideration, it can be shown that manuﬁ,‘f ?
sorghum in alternate years is alone profitable in both the tracts, g

I shall next take up the results at Koilpatti from the classi i
ments started by Mr. Benson. In these trials a comparison ofa fliec filloi:ps;:
and other systems of preserving cattle manure has been made with nee
cake, artificials (consisting of super and saltpetre) and local compost Tl:n
manure was applied for two full rotations of cotton and cereal, and .
residual effects noted for five years, » and the

4

)

%
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A remarkable feature of these experiments is the large residual value of
the box manure which extends beyond even the fifth year of application.
This is in addition to the direct effects. As in Nandyal, the effect is more
seen in sorghum and cumbu than in cotton. This residual value of the
‘box-manure’ is evident even in the experiments in other tracts as in
Nandyal and Hagari, From the Koilpatti results, it is seen that the effect
of heap manure is soon exhausted while in the case of artificials and cakes
the deterioration becomes faster, and there are also indications of adverse
effects. In Nandyal also cattle manure is better and cheaper than cake,
while its residual effects last a number of years. In Hagari the residual
effect although equally lasting, is felt only in good years.

Artificial Manures.—The foregoing results show that it is profitable to
apply cattle manure best to the sorghum crop and that its application to
cotton is not correspondingly beneficial. Unfortunately in our country due to
the poor condition of cattle and the many practices by which manure is being
burnt or wasted, the supply of cattle manure is not adequate. For instance,
the Ceded Districts ryot finds it difficult to manure his dry lands even once in
every 6 or 7 years. It, therefore, goes without saying that the extension
of the area under manuring will go a long way towards solving the ryots’
problems. The present supply of cattle manure is variously estimated as
ranging from 1/20 to 1/10 of the requirements of cultivation. This
deficiency requires making up. Our next step shall be to exploit all avenues
in utilizing our store of organic waste and organic matter to increase this
supply. Before dealing with that I shall indicate how far artificials will
supply this long-felt dearth of cattle manure.

Recent work in this province has been conducted to find out the
manurial effects of ammonium sulphate or groundnut cake, in combination
with super-phosphate on our cereals and cotton crops. At Koilpatti the
responses ranged from 335 per cent with cotton to 60 per cent on cereals.
At Hagari the sorghum crop benefited more than 100 per cent. On a cost
basis the manure was profitable on Jrungu fodder at Koilpatti, but not on
cotton. Results at Nandya] show that cattle manure is cheaper than
groundnut cake. The general conclusion from all of the considerations
seems to be that unless the price of sorghum rises high, manuring with
artificials cannot be a paying proposition. This is especially true of such a
cheap cereal as sorghum. Although in recent years the prices of artificial
manures are falling, they have not fallen adequately enough to make their
application to dry land fruitful of results. Sorghum is especially suited for
dry areas. On the other hand, the less the rainfall the more harmful
artificials can be. Also a certain amount of care is necessary in their
application. ‘The natural conclusion seems to be that except in a period of
rising prices or in tracts with a sufficiency of rainfall or irrigation facilities,
manuring the sorghum crop with artificials may not be resorted to. Even

. under such circumstances, it is always best to use basal dose of bulky organic

manures on which they can act.

This leads us again to the inevitable problem of increasing our natural
resources in respect of organic matter. In some tracts the sorghum crop is
harvested leaving long stubbles. In Hospet and Cumbum taluks as much
as three to four feet of stubble are left on the ground. In most cases the
stubbles are collected at leisure and used as fuel. The utilization of stubbles
of crops, waste straw, organic refuse, green leaves, etc., to produce manure
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will go a long way to solve the problem, The real point is that more land
could be manured than at present with not much extra labour. This is the
fundamental problem at issue.

Poudrette.—There is still another source of manure and this is in
poudrette. Experiments at Nandyal show that this is a very good manure
for sorghum and groundnut but not for cotton, the average increase in
sorghum for over four years being 90 per cent (390 Ibs. per acre). From
the station reports it will be seen that poudrette has, in addition to the
increased yield, actually added to the fertility of the land. This conserving
value appears even better than with cattle manure. Except for the senti.
mental objection attaching to its application, there are large economic
possibilities in the use of poudrette.

Economics of Sorghum Manuring.—I have so far laid much large
stress on the manuring of sorghum because for this crop on account of its
poor price, the finding of a cheap and suitable manure is an imminent
necessity. Also the problem of dry land manuring is essentially the
problem of sorghum manuring, for it is only by application to sorghum that
the manuring is rendered economical. I might in this connection reiterate
that cattle manure and sheep penning form the best manures for the crop
and that the use of artificials and cakes can be delegated to the more paying
crops, and can be used, if necessary, to supplement cattle manure, whenever
indications are given. Also our attention should be directed towards
increasing our store of cattle manure. If all this is done, the return from
the sorghum crop shall be much better than it is.

Cultural Improvements.—I shall now refer briefly to certain cultural
experiments done in our presidency. Due to the large number of years they
take to give conclusive results, the experimental evidence in this connection is
not as adequate as is desirable. The results of the soil moisture experiments
at Hagari for the past three years, go to show that deep ploughing to the
sorghum crop is beneficial, but it is not necessary to do this more frequently
than once in five years. The ryot usually deep-plonghs once in three or
four years before his cotton crop in these tracts. The evidence from Hagari
experiments have not pointed to any particular advantage derived from
deep-ploughing to this crop. In Koilpatti, however, the advantages of deep
ploughing are indicated, and even here once in 5 years seems adequate for
all needs. The advantage in this tract is that deep-ploughing removes
hariali (Cynadon dactylon), a pernicious weed in the eradication of which the
ryot spends a large amount of money by crow-barring.

Bunded plots in the soil moisture experimental plots at Hagari have
given increased yields especially of sorghum. There are indications to
show that dry farming methods, when practised systematically, will result
in satisfactory yields and minimise crop failures in tracts of precarious
rainfall such as the Ceded Districts. I may herein mention that a scheme
for intensive research work on dry farming methods is under consideration
at the Hagari Agricultural Research Station.

The advantages, if any, of line cultivation and consequent working with
guntakas were tried in the Koilpatti Farm during the past two years. No
differences were found between drilling and broadcasting the lrungu crop
while ploughingigave practically the same yields as harrowing with guntaka,
As line cultivation has the advantage of labour saving, it deserves more
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extended trials. This condition is not however applicable to irrigated
sorghums where the practice of sowing in lines although useful in the saving
of irrigation water, was not a successful operation. In cotton, however, the
results are different. Water logging kills sorghum, hence ridging is advis-
able. In dry climates this operation is unnecessary but intercultivation is
essential.

Spacing Experiments.—I shall now refer to the results of spacing
experiments at Nandyal and Hagari. These show that broad spacing (24"
between plants has been useful at Hagari, but, at Nandyal, the results are
not conclusive. It might be mentioned that there are certain villages in
the Kurnool district where a spacing of 2§ ft., as opposed to the general
spacing of 10} inches, is uniformly adopted, and very high yields are got. It
can also be taken as a general indication that wide spacing is more suited to
tracts with less raifall, and this probably applies to dry seasons as well.
Whenever the rainfall is precarious, wider spacing can be adopted with
advantage.

Rotation of Crops.—The commonest practice among ryots all over is
to sow sorghum mixed with other crops which vary according to the nature
of soil, the seasonal and local conditions. In the Ceded Districts, green
gram and other pulses, gingelly and gogu are mixed in small and irregular
quantities with sorghum seed, while red gram, lablab, cow gram and castor
are sown in lines amongst the crop. In a sense, this is a form of rotation,
but there is room for considerable improvement in the cropping of sorghum
as at present followed by ryots.

The introduction of a pure legume in the rotation of sorghum and cotton
was tried in the early experiments of our department. In Coimbatore the
legume had no effect on the succeeding crop. In Nandyal, however, the
legume appears to be beneficial. With groundnut, the rotation seems still
more justified. As a matter of fact, the cultivation of groundnut has in-
creased in the Kurnool district at the expense of cotton inthe past few years.
The reasons are however probably economic. Groundnut pays in the rotation
and to that extent it can be recommended. With this end in view, rotation
experiments have been started this year in Nandyal and Hagari Agricul-
tural Research stations with various legumes such as horsegram, Bengal-
gram, blackgram and groundnut.

Experience at all farms shows that it is possible to raise very good
fodder crops from sorghum, Even in the dry lands at Nandyal, it has been
possible this season to get such high returns as 20,000 1bs. per acre. This
offers a ready source of raising fodder and providing against famine years.
I mentioned under cultural improvements that broad-spaced sorghum gave
higher yields at the Hagari Agricultural Research Station. Will it not be
then more advantageous for the ryot to reduce his total area under sorghum
and grow separately a grain crop of broad-spaced sorghum in an area just
enough for his needs, and crop the rest of the sorghum area for fodder only ?
Such a system would enatle the ryot to increase the area under more paying
crops such as groundnut and at the same time adopt a beiter system of
cropping by the introduction of a legume in the rotation. And what is more
important is, that the increased outturn of grain and fodder which will be
obtained on account of manuring and the raising of grain and fodder crops
separately, will provide against famine so frequent in the Ceded Districts,

3



18 The Madvas Agricultural Journal [Vol. xx, No. 1

and also result in an increased production of '

, - al cattle manure i
plenufql sppply of litter and dung. The increased productionbgfsg::&gngizr:
would in its turn result in an increased return from all crops. These are

just possibilities, and investigations on these 1
; . ines h
this year at Hagari and Nandyal Agricultural Research z‘t::tibeew n commenced

Conclusion.—In concluding, I should lik i
of the sorghum crop .is intimately associated ivg)h staget‘l::;yt_he leepprpvement
of the needs of individual tracts, and sometimes sub-tracts m%Vithqlgremepts
gf the suitable varieties, the choice of pure lines follows. asan ;te cho;ce
Improvement. Attention in this connection should be directed et
of fodder as well as grain in addition to yields. to the value

The sorghum crop also responds profoundly t i
manuring and sheep penning are best for the gurp?)sex?and‘anttnlg. Cartle
especially has got residual effects extending to a number fmanure
Artificials are also effective, but they do not always cover th: Tt of
manure. As a consequence, resort should be had to all sources of s ?f
matter in makmg manures and increasing the supply. Poudrette al > aters
great possibilities in this direction. o offers

) There are possibilities of very good fodder cro :
raised even in dry lands. The trial of ensilage meliiocc)]fs S:l)trgll_;un;rpemg
Nandyal has been very successful, and can be safely recomngld ldaq
tracts where failure years are common and where it is necessary to p tl'g
against a dearth of fodder. There is scope for improvement in trl?e mgrl?od
of cropping by adopting a well-balanced rotation of crops including a
leg:ume such as groundnut. With the adoption of such methods agnd pu':l?
a little more enterprise in his methods of manuring there are great e
for the ryot for improving the sorghum crop. The improvegne:t sﬁfﬁﬁi’

only benefit himself but also hi .
daily griculturo, 0 nis cattle on whom he is dependent for his

SORGHUM—THE GREAT MILLET !

By G. N. RANGASWAMI AYYANGAR, B.A., LA.S.,
Millet Specialist, Agricultural Research Institute, Coimbalore.

Sorghum (Sorghum vulgare Pers.) Tami
m . mil Cholam, a
,g]ro:g: of llgortléer:lh India, is one of the millets, a group of ggrez;asluv%;lmjgrn?ﬁ
-  Round the origin of the word ‘sorghum ’ ha
.speCI.ﬂz?the discussion out qf which the likeliest explanatioi g::z:dtoab]eo:h:f
it originated from the Italian word Surgoe (to rise), indicative of its risi ;
gead and shoulders over every other cereal. Many of the Chinesensﬁ
: a%ges:dgnamin c:: 1;;1;;;;1 sungar 1;:1pprt. According to Pliny’s statement, this
) i y after its introduction i i cen'tu
A.D. in the time of Nero. It is called :lon Cront s e first o

o s R he ‘G 3 )
that it is the biggest and the most important of tlrz:altnill‘tltl:t for the reason

Origin.—The Asiatic or African origi
- : n origin of sorghum is a dis
unsettled point. Its habitat seems to be primarily Asia. From ;f%lxlxtift’g:sm:g

many of the local wild species of sorgh it is i
cultivated varieties, India was the originagl I:Ic?r]l;elt '8 obvious that for many

» A paper read at the Twenty-first Colleg

Agricultural Students’ Union, Coimbatore—D e aod Conference of the Madras

ecember, 1931,
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Distribution in India.—Next to rice, this is the most important cereal
in India, wheat being a close next. It covers an area of about 31 million
acres. This area is concentrated in the central and peninsular portions.
Hyderabad, Bombay, Madras and the Central Provinces and Berar monopolize
it. Madras with five and a half million acres is the third in importance,
Hyderabad and Bombay being first and second.

Importance.—This crop is of great importance to the bulk of the
population, being the food crop of the poor. Its area relatively to rice is no
standard with which to measure its role as a feeder of the population. Rice
has a commercial backing that gives itsacreage. Sorghum is pure and simple
a food crop grown for the people and their cattle. Its adaptability to adverse
conditions and its adjustment to varying types of soils, coupled with its
enormous production of forage, give it a paramount place in the agriculture
of this country.

In rice the amount of straw produced is almost equal to or a little more
than the amount of grain. The average production of paddy in the presi-
dency is about 1,750 Ibs. of grain and about 2,000 1bs. of straw, a total of
about 3,750 Ibs. Coming to irrigated sorghum the average is 1,450 Ibs. of
grain and about 6,750 Ibs. of straw, a total of 8,200 Ibs. An examination of
the grain yields of irrigated sorghum in the various parts of the presidency
shows a range of yield from 1,200 lbs. to 1,500 lbs. round a difference of
300 1bs. The same difference of 300 Ilbs. obtains for dry crop yields
which range from 400 to 700 lbs. From this it will be evident that in
dealing with yields from dry lands the various tracts will have to be handled
separately. At Nandyal the yield is about 400 Ibs. of grain and about
1,350 Ibs. of straw, a total of 1,750 Ibs. At Coimbatore, a radically different
tract, yields of dry Peria manjal are 600 1bs. of grain and over 3,400 Ibs. of
straw, a total of 4,000 Ibs. It may be noted that the average rainfall of the
Kurnool and Coimbatore areas is about the same. A review of these figures
leads to the general conclusion that potential material producing capacity
of sorghum is far higher than that of rice, that relatively to grain
the vegetative bulk is correspondingly very high and that given optimum
conditions like irrigation or very favourable rainfall, sorghum is capable of
increasing its grain, though in no case decreasing its straw below three
times its weight of grain, but still keeping to a higher nett production of
both grain and straw than rice. A certain vegetative build is therefore taken
for granted in the evolution or betterment of this crop, a fact of paramount
importance to face in any attempt at improving this crop mainly through
efficiency in the transpiration part of its build. It is given to this cereal to
be the most abundant producer of nett plant material of all rainfed annual

Ccrops.

In food value sorghum is considerably superior_to rice though only
second to wheat., It is, according to Colonel .McC.arnson, richer than rice
in protein content, richer than wheat and infinitely richer than rice in

fat content.

Trade.—There is hardly any sorghum imported into India. The pre-
war average of exports was about 28 thousand tons, and this has dwindled
to an average of about 14 thousand tons to the value of Rs. 22 lakhs in the
last five years. Most of it is exported from Bombay and finds its way to
Africa, Arabia and Persia. Madras figures very little in this export trade,
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A feature of the internal trade may be said to be that the great producin
areas export to tracts of country inhabited by simple agricnlgral folk or tﬁ

regions where modern civilization with its luxury has not permeated to any
extent.

It can, therefore, be taken that our interest in this cereal in Madras is
purely as a food of the poor and not a rent-paying article of export. This
aspect while it has the advantage of sentiment and sympathy behind it, lacks
the momentum which trade and finance give to the improvement of ; crop
both in acreage and in quality.

Previous work in Madras.—The Royal Commission on Agriculture
prominently points out the paucity of effort towards dry crops in general and
dry cereals in particular. A review of previous w
presidency provides no exception to this statement.
was as early as 1870 at the Saidapet farm. Like almost a]l early attempts
the basic motive behind this interest was novelty ang an importation
Fodder and a short cut to sugar stimulated activity with the almost inevitable'
disappointments over sweetness unrealized, and mere fodder without a
backing of good grain, proving an uneconomic proposition. The Saidapet
experiments discursive as they are, suffered under the added disability of the
Coromandel] Coast with its 50 inches of rainfall.

The interest in sorghum

Similar experiences leave the Koilpatti and Central Farm attempts
nebulous. The only tangible economic results of work in the immediate
past are the Paicka jonna strain type No. 6 of Nandyal and Zella jonna
strain type No. 1 of Hagari, both associated with Mr. G. R. Hilson, recently
Director of Agriculture, Madras. Similarly the only attempt at unZlerstand-

ing the plant as such has crystallized round the Munagala Pyi
Mr. V. Ramanathan. gala Prize Essay of

Current work.—The first serious attempt at handling this crop was the
addition of a Millet specialist to the number of crop breeders already at
work at Coimbatore. Cotton, paddy, and sugarcane, each of these single
crops commanded the undivided attention of a wholetime officer, with the
requisite staff. Sorghum with its acreage about half that of rice could not
be the exclusive domain of one man and as such shared with other millets the
attention of one specialist. The Millet Specialist was the first deviation
from single crop attention, and in taking stock of the work of the Millets
section with reference to sorghum, the fact that in succession millets like
Ragi, Korra and Cumbu came in for a share of attention, should not be
forgotten. This conjoint attention notwithstanding, the predominant
attention given by the section was to sorghum. '

Land for the Millets Breeding Station
and the first crop on it raised in 1924. During these seven years the crop
has been _under xgtensive study both from an economic as well as from a
genetic point of view. The extent to which it is being handled will be
realized fror}l the fact that in each of these seven years an average of a
thousand units of selections have been under examination. In this period,
two years had a rainfall below average, and two much above average,
leaving three years normal. Abnormalities in rainfall vitiate judgment
both of qualitative as well as quantitative characters and reflect seriously on
yield, so that the goodness of any particular strain grown under rainfed

was acquired at the end of 1923

ork on sorghum in our.

Al
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conditions becomes pronounced only after its performance gets evened up
through at least a decade.

i k—Coimbatore,—Strains of the local variety, Peria
mn;%?ocll:g?;n‘lz h‘z:z been under trial and, out of t.he 'orig.inal two hundred,
have come down to a picked six, one from w?uch_ it is difficult to .choose.
They are under a final trial this year and the l}kellest will be multxphed on a
bulk scale and distributed. In this connection a study of the differential
vicissitudes through which each of these strains passed through the years
makes me observe whether it is not time, in dealing with dry mlllets,_ to
give up the orthodox conception of a single _pure strain and adapt selectzlon
work in a direction which weeds off undesirables from a local population,
leaving the elife as a healthy rnixtu're. This method has the .addlt.lonal
advantage of increasing inter-crossing gnd kqepmg up hybrx.d vigour
in a crop whosg floral structure and habits fit it for cross pollination m‘

nature.

The case of irrigated sorghums is other»\tise. With an assured water
supply the potential capacities of this sturdy millet show out. A strain of
white sorghum—A.S. 1543 which has had 1ts.ﬁrst outing, has been well.
reported about; and another A.S. 1575 has this year proyed better thf\n
A.S. 1543, on the station. With another year’s trial this should easily
spread round about Coimbatore and the nt.alghboun_ng. talugs of Salem and
Trichinopoly districts. In Chinna man;al,'the irrigated counterpart of
Peria manjal, strain A.S. 809 has proved consistently good in three years of
comparative trials and is ready to go out.

While at this question of irrigati%n, the all-im;;lortaqt subject of tfogdex:,
i der, crops up. In this direction sorg um is paramount, Peria
r’;z;if;il a;arft(;dcularly s£ TI:) test the palatal?ility of 't.hls fo@der, other fodder
varieties bave been tried side by_ side with Peria man;le and of these
Bellary Zella jonna has proved easily the best. This variety suffers from
the disability of free setting of seeq under Coimbatore condm_ons, and
crosses have been made between this variety and the local Peria manjal,
to tone up the latter from a fodder point of view.

i —Bellary.—Hagari is the centre of the Zella jonna
area.&%%:l:ll':a ‘:x?ggr this variety is confined to Fhe blaqk soil p}ateal_l with
an elevation of about 1,400 feet, mostly black soil, and is a continuation of
the big tract embracing southern Bombay, Hyderabad and part of the
Central Provinces. The earhead of this variety is the acme of perfection in
sorghum. The plants are short and stub})y, very leqtfy, and the stem sweet.
Good as it is, it is so very sensitive to optimum conditions, and the vast mass
of headless plants and plants with eggy heads that one sees in abundgnce
in a crop under a wave of adversity, shows what depredations are possibie,
through want of timely rains.

Hagari, the research centre of this tract, is in a particularly_reslsr.ic.ted
zone of very low rainfall, and as such suffers from extra disabilities.
Selections in 7¢/la jonna have been made and averaged 150 these few years,
but so far, except one year, the average perfqrm;znce of the selections
through the series of bad years was very disappointing. From the current
seed material the best strains have figured in the first comparative trial on
the station.
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e s 1E;:onomu: work—Kurnool.—Nandyal with its more favourable rainfail
,about the centre of a very vast yellow sorghum area, running into the
atll]acent districts of Guntur, Nellore, Cuddapah and Anantapur. Right from
en‘::oﬂart' of the sorghum work on this station the progress was very
strai:;afc;?ngr;: SO ct:imCh S0, thgt as early as 1924 comparative trials with
Shrains o enced. These trialg havq been in progress till last year, when
earsa 7onna strain No. N 23/10, which proved good through a series of
zlﬂ ﬁv;t:)v?s cg;:s.xdered fit and has gone out for trial in the lands of the
s. This strain is remarkable for its adaptability to varying

seasons, and I feel that in it we have a first reliable strain that will, apart

from a very good or a poor yield i
dependable average. poor yield in odd years, be capable of a decent

Economic work—Future Development.—All economic
gm:tlcular tracts have to be done in centres within those tracts.wolilflckfi‘l);
al?lrr:;\?::iorfx; iltll: headquaErters of the Millet Specialist, is in the heart of an
- area. Kven so not all varieties do i
remarkable that b_etyv.een. the neighbouring districts of Bevlvlgi-ly :xfgekuﬁog
varietal incompatibility is chronic. Zel/z jonna of Bellary tried at Nandyal
was mere leaf and no head. Outstations to the primary station are thyus
mdxcated_as a necessity. In the case of paddy, a well-ordered development
was possxble.and.executed through sub-stations for the simple reason that the
crop to receive intemse attention was only paddy. Hagari, Nandyal and
Koilpatti have from a very long time been stations primarily f<’>r the irz;prove-
ment of cotton. With the starting of intensive work on millets, the all
;g::]? :ﬁ:tcgtpuon gf the p};'loblem; of the tract assumed importance ’with tht;
It was 1impossible to think of a separate cotton statio
millet station, and a third groundnut station, in e Favhet g
This change in the angle of vision is the prima’ry de?:?m(i)rfxag:e iﬁ;:lne tf:atflt:e
:ﬁ;%:)%%‘z?f::!{: « Soxghtum‘ dis certainly important. It gives food for man
_ ast. ut side by side with it cotton i i

and capxta], and groundgut for cake and cash. oAnlsalﬁc?;ﬁl f(;r :(1)(::(1)1:;11:2
attack is the broad campaign in which millet improvement is only oie of th:
ﬁ‘oqt§- ’I.'Ius concept lt_ea_ds to its logical conclusion, that the local authorit

familiar with local' conditions and intensely aware of local needs, is the beZ{
agency for outstation work. A recognition of this fact led to the posting of
one assistant trained in the techmique of millet breeding, to each of the

Agricultural research stations, Hagari and Nandyal. The seed material

evolved by the Millet Specialist has been transferred

) : to the Deputy Di
of Agriculture of the Circle. Other assistants similarly traiﬁedy arereg(())t-.
grammed to be posted, one to Guntur and another to Koilpatti.

o Stul:iles—Cluaiﬁcnﬁon.—Concqrrent with selection for yield, studies
s?;rg um as a plant have been in progress. The classification of the
sorg umsd h.as‘ not been done in any thoroughness so far. This work has
%eg:n h:;ld ;sem prggrf:s ?t Kew.‘ bMadras has sent in its quota of varieties
rmin e four mai i ieti i i ‘
Kew has deter n botanical varieties of this presidency as
1. Peria smanjal cholam and other allied -
headed grain sorghums, dry Jr?rrliegatce‘:lmp“t
2. Tella jonna of Bellary
3. Talaivirichan cholam and its allies

Sorghum Durra, Stapf.

Sorghum cernuum, Stapf.

Sorghum Roxburghii var,
Aians, Stapf. )

4. Irungu cholam and its allies e Sorghum Nervossm ,
, Bees,
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This varietal classification of Kew ig the basis of preliminary observations
on all work involving varietal distinction, though with the progress of our
work it is possible, nay, probable that Kew may have to revise the basis of
its classification. Anyway, a survey of the sorghum varicties of the presi-
dency began last year, and it is hoped that in a few years a systematic
account of the sorghums of this presidency will be available, based after
Kew, and as modified by our intense varietal studies. The order of attack
on a crop is to make first a reconnaissance, gather varieties, make a prelimi-
nary study, and armed with this knowledge begin a systematic survey so
that the greater knowledge of the individual may help to evaluate its status
as a community.

. Chromosomes.—There are ten pairs of chromosomes in sorghum. Its
characters will have to be charted out among these.

Depth of Sowing.—Right from the start of its life the sorghum seedling
shows differential adaptability. Experiments made to study the effect of
sowing at different depths, show that with increasing depth there is a
progressive decline in germination, a progressive increase in the length of
mesocotyl (primary root), and coleoptile (primary shoot), and progressive
decline in the number of secondary roots. With deeper sowings there is a
tendency for having a longer underground portion of the primary shoot.
Deeper sowings develop a larger number of rootlets on the primary root —all
tending to bank on deeper layers of moisture. Shallow sowings tend to give
bigger, heavier and more leafy seedlings than deeper-sown ones; and this
vigour can only be kept up with a continuance of favourable conditions.
There is an appreciable variation in the different varieties in their response
to deeper sowing with regard to percentage of germination and combined
primary root and shoot lengths. The percentage of germination has a vital
relationship with this combined length. These observations throw light on
the current agricultural practice of sowing Peria manjal cholam behind a
country plough in seasons of deficient rainfall. If this deeper sowing is
implemented by an inherent capacity of the primary root and shoot to
correspondingly respond to this depth of sowing, then optimum results in
germination will be obtained with the resultant better stand in the crop.
This aspect will have to be borne in mind in the evolution of a strain for
drought evasion.

Pollination.—Studies in the pollination of sorghum have been made
over a series of years. The earhead takes eight days to finish flowering,.
Flowering proceeds from top to bottom in the earhead, and in each branch of
the earhead, from tip to base. The maximum number of flowers open
between the third and the sixth day. The time of opening is between
midnight and 10 a.m. The flowers keep open for 45 minutes. When they
start opening, the anthers emerge in a column enclosing the two feathery
stigmas. The dehiscence of the anthers is simultaneous with the opening of
the glumes. When the flowers close, they leave the pollinated stigmas
outside clipped between the glumes. Side by side with grain-bearing flowers
there are abortive flowers, the ones at the periphery being males, in compact
headed varieties. These later on start opening and provide a second dose of
pollen. They seem to be in the nature of an emergency reserve.

This night flowering habit of sorghum is shared by Korra and Cumébn, .
They can flower in the cool hours of the night. But an analysis by the
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Meteorological Department of the rain hours in a rain

are heaviest at just past midnight in that part of the yegrdsgins:i?l‘i‘x’zztﬁ:l:ﬁi
flowering period. Thus .the advantages of night pollination run the risk of
a set-back through a pqssfole beavy downpour of rain, These observations
are made in detail to give a peep into the vicissitudes which the efforts of
breeder of millets pass through. ota

Natural Crossing.—The floral habits detail i
self-pollination, provide a considerable amount o?dc;)t;c:-,gol‘lgggfio??y fovour
The amount of natural crossing occurring in sorghum has been v n?tu;e.
estimated by different workers. C, R, Ball (1911) reported from \’Va:‘.,f:'mntl 4
tpat in the case of adjacent rows of. different varieties flowerin at ‘thmg e
time, as high as 50 per cent of the seed produced by the leeﬁga.rd N sa}x"ne
been found to be cross-fertilized. Graham (1915) working at rg:w o
estimated the proportion of natural cross-fertilization in a Iooseg aal i ]e(;a S ope
as 6 per cent and in a type with compact panicle as 0-6 per cenxt) mfn typc;
his varieties as much as 20 per cent occurred. Karper and C<‘>nner Oilgelg
working in Texas, U.S.A., got an average of 6 per cent where plants (f )
variety are entirely surrounded by another variety. Sieglinge 71;2!;0
observed that under Oklahoma conditions the amount of cr%ssg Iil'" o
betv‘veen ad]on}mg rows of the same height and duration ranged f;po '2'32"0"
856 per cent in the direction of the prevailing wind. Kottur andonlz lkl by
(1922) working at Dharwar experienced a range of crossing fromuo. arni
12 per cent with the largest frequency between 1 and 2 per cent for 'd3 y
side plots. Patel (1926) under Surat conditions observed natu'ral cSI vy
occurring to the extent of 25 per cent on the average when pl ts g
3 feet apart and even at a distance of 6 feet not a single lantp ants are
gsmped contamination. At Coimbatore where B examined

om varjous sources the amount of natural crossi i i
proximity, the build of the head, and the special re(?:]s;txil\gityhi? tl: r‘l,:‘;-i with
ad)acqnt pollen. To quote a chronic case, crossing up to 90 per cen:ty o
experienced. In summer Cholam, on a bulk scale between nej hb i
strips the amount of crossing was determined at about 7 per cgent ourqx\x;lg
broad fact remains that this crop is very liable to taint from foreign 11 .
?:nd In any attempt at improving it an efficient organization for segg spo 7“
is a condition precedent. In the breeding technique this natura] Py
oﬁer§ very many practical difficulties which impose extra on Lo g
hybridization of this crop. caution in the

Characters.—Considerable knowledge h ined i

‘ ge has been gained in th itance
pf characters in sorghum. The results of this knowledge arenbei:gm;f};]litshed
in two series of articles in the /ndian Journal of Agricultural Science, o

the inheritance of characters and the other on general studies in sorgl'm:rlle o

Purple Pigment.—The best aid in the initial g :
characters in any crop is the presence of purple pigmet:tg;?o?xf i;h:olr)rllgsufn }? f
varieties of the crop under study. In rice and in the Italian Millet ?t b
common experience to be able from the seedling and vegetative sta isa
separate lot from lot. The outstanding difficulty in the case of hagr:]’;! to
sorghum is the failure of this helpful guide that serves as an easy ind Ing
other characters. Pigmentation only helps in the very seedling sta y index to
two definite groups, the ‘Pigmented’ and the All-green’ Igeﬂ:O make
vegetative stages the mass of varieties under study show \’;Ery ;litﬂeecgforll;};

differentiation, the only guide to separation being two or three main habit

there is a very large collection -1~
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characters. Direct colour effects are lacking but give place to innate
potentialities with an occasional puncture due to insect or fungoid attack or
mechanical injury. These are, in their nature, erratic and as such serve as
no standard guide. It is very remarkable that wealth of colour in sorghum
is made manifest only when ripe earheads are marshalled, It isa common
experience that purple pigmentation is a potential symbol of distress and it
is a matter for investigation why in sorghum so liable to distress it is so
very latent instead of being patent.

Naked Grain.—Unlike most cereals the developing grain of sorghum
lacks protection both in the early and in the late stages of its development.
It is virtually a naked grain. Unlike Ragi which is also a naked grain, it
has not got the protection of a well defined papery pericarp. Unlike Cumbu
it lacks the sheltering protection of a mass of dry anthers in the early
stages. It is thus a grain extremely sensitive to climatic influences and
most susceptible to attack through birds and insects. To a breeder this
aspect of the crop offers extra obstacles in the way of classification and choice
of material with so shifty a standard in the selection.

Chlorophyll efficiency.—Chlorophyil deficiency of a total type resulting
in white seedlings that germinate and die, has drawn pointed attention to the
existence of other grades of deficiency in the chlorophyll, ¢ lethal ', ¢ lingering
lethal ’, and * surviving ’, pales. A single factor difference seems to mark off
each grade from the other. These chlorophyll degradations which have been
graphically brought home owing to the lethal ends to most of them, have
raised the very vital question of chlorophyll efficiency and the factors that
grade up towards this. It is a common experience that varieties differ from
each other in their mass effects of emerald, and the question arises whether a
systematic survey of their chlorophyll estimations is not called for to assess
their relative efficiency. This is a line of attack proposed to be pursued in

the near future.

Interrelated Characters.—It has been found that in sorghum there is a
relationship between the colour of the leaf sheath and that of the glume,
between the colour of the anther and that of the grain, between the colour of
midrib of leaf and sweetness of stem, between colour at node and certain
tints of grain, pairs of relationships that open up further possibilities of
pursuing such relationships and relating them to vital factors like drought
resistance and the all-important end, namely, yield. Most of the factors respon-
sible for grain colour have been analysed and the relationship between the
factors responsible for the translucent and chalky grains fixed up. The seed
coat of the sorghum grain varies in its structure with different varieties with
the consequent varying adaptations to the absorption of moisture, and a
microscopic study of this seed-coat has commenced. An analysis of the
panicle, its shape and inheritance, is in progress.

Correlation.—In handling a crop the object of the study of any
character, be it a quality describable or a quantity measurable is to relate it
to the all-important end of yield. In sorghum, within a variety selections
can be made for yield, with the help of the following summary of the
experience in correlation work, so far gained on thiscrop. In compaggé on
individual selected with another preference may be given to the o
longer height, with the bigger thickness of stem, greater leafines:
and broader earhead. There appears to be a close relation

4 .3!»
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laxity of the head R ,
grown, the head and the amount of rainfall in the tract where any type is

_Mate of Sugarcane.—The sex-
millet a fitting partner and the abidi
with interest.

starved sugarcane has found in this great
ng results of this union will be watched

Malt,—Though primarily a food grai . .
. grain, the indust: ibiliti
sorghum are by no means little. Its value for malt has liaeln p::gblhttxes; egf
Varietal excellence for this purpose seems to differ apd sorah onstrated.
have been supplied to the Agricultural Chemist for this pumogseum vanieties

Broom Corn for Cottage Industry.—Thi . .
similar to the local Zulaivirichan cho];rrg: and 1§mssot§§g;1:(; ;: 3 vanety

introduction from the year 1882 when it was first tried at Saida ot Asa

broom, I fear it has no future when plenty of unculti pet. Asa
oo . v culti i
waste are rich in material for broom making of all t;g?: hﬁlgtzrx:gl :ju;t;e:ﬁlye

very coarse growing and with grain with i

palatability, its encroachment intg cultivated rz:g‘ isof]egtlllzl: ;nd' ];atlﬂe o
practicable. Of late years it has found an enthusiastic sup e:txra i le)or
S. S. Nehm, B.SC., M.A, PH.D., of the Indian Civil Sesgic:r mh .
contagious enthusiasm in matters agricultural is unique. Accordi ' tw l:)_se
it could be an asset to develop cottage industries productive o;nzoto 1y
brooms, bn§ of brushqs, chicks, baskets and ropes, and how far tﬁ ony
9ther superior competitors in the field, is a matter for detailed con idere fon
in any scheme of developing this for cottage industries. The ex erionco o
growing broom-corn at Coimbatore has shown how liable it is to dpiescrelaesr:zc:noé

to natural crossing and the consequences of ity j .

. . ¢ ts 1ntroducti N
into a grain sorghum area will have to be preceded by a c(;?'e(zzlla la..rg:. scale
the pros and cons of such an introduction. weighing of

Physiology.—In dealing with a cereal s .
weather conditions it is essential that any at?exg?zﬁzl,;;’;?nsu:ﬁeptxble to
condition of the crop should have two ends to it. The first is gth € Q?ﬂeral
the medium in which the plant is rooted. The physics of this e_lsoxndend.
water relationships that exist in that soil are of great importanc:o ! ‘2] the
:%?;ilgﬁ)giﬁﬁlpe?an:re. a quualiy important, if not more, is a st:cgy :? tﬁ

i € plant and the role that water i . :
of the various metabolic processes contributrx?izyi;n 3:: eéﬁﬁ(:i:;:t dxscl}arge
physico-chemical properties of the protoplasm in the plant. The & ohthe
piant by restricting the amount of growth by the eﬁicient'and e orghum
use of the water, delays the ultimate exhaustion of che limited s C?nomxca_.l
moisture and thereby evades early desiccation, Thus the wilti upply of Soi
of the plant, the osmotic pressure of its cells, its sap comemnzgoe fclent
properties, the density of venation, the length of the stom o oidl
other pertinent details in its equipment hav ata, and such

. e to be gone int Rati
explanations of many a popular verdict as to the fa o. Rational
. ! voura i
of environmental factors including wind and weather, bézge?; o;::her:r;se
after a thorough study of the physiology of the crop and its water balagce,
Basic ideas of plant physiology are the common property of all botani ance.
after the advent of intensive research work on y otanists but

: TR Cr i i
“ments qu of specmlx_zatxons in the univers OPs 1n agricultural depart-
Phy@ii;);%g‘y has along with Cytology
of graaf
Vo Y

ities, the subject of P}
assumed an individualistic importa:cu;

Joagoitude. In cotton, a crop worked practically threadbare, it

\!
{

&
"
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required two decades before it was effectively realized that in its improve-
ment there were vital factors which needed the help of a plant physiologist.
Provision fot one such was made last year, and one of the best young men
that our Agricultural College has produced was seat to get equipped in
this branch of botany, at Cambridge. That being so, it is needless to stress
that in the more herbaceous, but coarser growing sorghum, with no tap root,
with its waxy cuticle and ashy bloom, its dreaded hydrocyanic acid and
notorious after effects on the succeeding crop, the all vital question of
drought resistance and evasion can efﬁci_ently be tackled only by intensive
research in the general physiological equipment of the plant. Even in th_e
west, intensive studies in this line have been recent and confined to Russia
and America. In India the attempts to study the physiology of the cotton
plant in the Benares Hindu University, and the physiology gf tpe rice pl,ar_xt
at the Royal Institute of Science, Bombay, are but _the beginnings in this
line. A plant physiologist is indicated as a vital addition to the eguipment
to cope with this cereal.
: § space, to hold over three remaining papers on the
m,[,zvsfuﬁf%?ﬂ?ﬁdmffiﬁaf fepo‘r’t of' the discussion that followeé;, pfor the next
isgue,—Kd., M.A.J.]

THE TWENTY-FIRST COLLEGE DAY AND CONFERENCE

ty-first Coll Day and Conference came off this year between the 19th and
21st ’g::::‘;ry The Col‘l’g;e D:y was purposely postponed from July to December as
it was at that time expected that the conference of the Gazetted officers of the Depart-
ment would also be held in December and as such, we conld have them present for the
College Day and Conference. Unfortunately, however, on account of financial reasons,
Government could not permit the holding of the Gazetted officers’ conference and a8 a
consequence we had to miss once again this year very many familiar faces. The sevegal
functions went off successfully and the Union offers its grateful thanks to all those ladies
and gentlemen who had contributed towards the success of the celebrations.
jc Sports.—’] llege Sports came off in very bright weather on Saturday the

mhA]g;‘::;ber. On ra‘::itﬁ:nt %f apocounter attraction, .the District Police sports io the
Town, the gathering on our maidan was not aslarge as it used to be. The events how-
ever s;en totly contested and following the procedure set up last year, run on strictly
olymplic tines. Itis gratifying to note that records were broken in Quarter Mile, and
equalled in Hundred Yards and High Jump, Bennet of Class I, who happens to be the
champion of the year, having to his credit two of tt!ese achievements. At the end of
the Sports Mrs. Wrench of the Forest College very kindly gave away the prizes. The
foltowing is a full list of prize winners of the various items.

Cross-country Race.—1. K. Bushanam, 2. N. Srirama Reddy, 3. G Ayyadurai.

Huadred Yards Dash.—1. P. M. Bennet, 2. K. Radhakrishna Rao, 3. F. L. Daniel.

Leng Jump.—1. P. M. Bennet, 2, U. Patnaick, 3, K. M. Narayanan. .

16 the. Shot Pat. -1. P. M. Bennet, 2. T. S. Dakshinamurti, 3. Md. Obeidullah
Shah. )

High Jump.—1. K. M. Narayanan, 2. P. M. Benpet, 3. K. G. I.(allapxran.

Quarter Mile.—1. P. M. Bennet, 2. U. Patnaik, 3. T. Ramanujulu.

Cricket Ball Throw.—1. U. Patnaik, 2. P. C. Sahadevan, 3. G. Ayyadurai.

Half Mile Race.—1. F. L. Daniel, 2. K. M. Narayanan, 3. D. T. Dhanapandyan.

Half Mile (Invitstion).—1. Forest College, Moinuddin Khan, 2. Municipal High
School, 3. P. S. G. & Sons industrial School. ‘ ‘

Sack Melee.—1. K. C. G. Paniker, 2. Nagarajan, 3. S. Krishnamurti Rao.

120 Yards Hurdles.—1. Md. Obeidullah Shah, 2, P. M. Bennet, 3. K. M. Naraya-
nan,
OMd Boys Race,—1. Kurup, 2. Hanumantha Rao, 3. Varadachari.
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One Mile Race.~1. K. Bhuchanam, 2, T, Ramannjuln, 3. U. Anaada
v Je . N

Obstacies Rzea—1. D. T,
Shetty, Dhanapandyan, 2. Srirama Reddi, 3. K. Tejappa

Intor-tutorial R - 3
orial Relay Race.—Mr. V. Muthuswami Ayyar's Wards.

Inter-tutorial Tug-of-war.—Mr, S. Sundararama Ayyar’'s Wards
Champion of the Year.—P. M. Bennet. h

The record of 603” for Quarter Mile i

. b establ

t‘){rol»aen 8_\' P. M. Bennet who finished the course irisggf’in '11‘?,24 by M. Ratnavelu was

esi;biish:(slhineit)?’glghf })y K. Hanumantha Rao in 1027 a(;é'egt‘)rdls' (i)t ])grhin 190
23 by A. Jeevaratnam n Hi

yanan respectively. were equalled by P, M. Bennet and K, §l gl?:?

Fntertainments.—On the night of 20th, the stud
ienn ; - ents
2‘;?}; 2) cac ::»cm fpla y'\_n Telugu, and Anan dosalan 8 dr::Ee?nﬂ'If‘zM“'Sx‘m ( Worship of
o l ion featuring current ideas in an ancient softin A‘arm specially writien
tthzx%sg 'veg very c;cduably. One noteworthy featare was thglyeom‘ the actors acquitted
5 )s}hcot:nso the Estate, under their Instructors P. R. Venk an service rendered by
?;1 a0 who helped in fitting up the stage, enclosing the maig h ataraman and B. Krish-
vhe whole work being a practical application of scout-craft 12 hall

The General Body meeting.~The General Bo
: _ dy me .
%{\fggzraghe ngtxl:'iﬁt 9t ;.11(11: upder the Chairmanship oy;' theel;i::gig:;?ehg njop was held on
M Nar g g iscussion that ensued after the anaual re ort r. C. Tadulingam
\lun'agal.a - e as’}nﬁ achari enquired why a rebate was taken f,?,m t‘;\“d accounts were
Mg P e Sgcretary explained how in some years the ie Ramasastrulu,
o hav ‘b nds and as such the original endowment had incre'ls?::lu was awarded
Ot The auditors interest alone. This was discovered only now o cyond what it
tion of the takel (:rs x}-;lnd with the sanction of the managing committ ud at the sugges-
be kept for this“en(:ig;g:t‘:(tm a%:i(:gurtsfthls year, and hereater, a sel?:’&?e p::f ortionate
A nt. With reference to a statement made i ccount will
o b et mestoned e i S i st
i ) ved after discussi and th
to the question and publish a statement in a later issu((;no'fttlsnacgt ;E:rl;:t C(X?g t:;e go i:f
: ese, the

Apnual report and accou v
modifications. ats were adopted, as also the budget for 1932 after I.Xight

, and arranziag seats,

The nest subject was amendment of i
L X rules, notice of which had i i
"sggtn agggzést;;%u;,ntéle dleleno,n of the word ¢ Students ' in the name opfgg tﬂ‘i’fﬁ e]a.rl.ler,
B e oo as last year, the no-changers carried the day by a decisi eioed
Other amendmen st 1:vere chiefly about raising subscriptions for some classe wf..t ma;onbenty.
but these RI; 52150 anrc(‘.)v:go sgt,, %zl.y one—ofd deleting in rule 4-b, ‘ over il: 'ng’nand
g . | —being passed. Amendments re i increasi
pumber of members i the managing committee 4nd Apout the Chon cessing to conducy
ge ; ainments in future were after di i i c
?g; :;ihne var;;n:nmovers. With reference to an amendment that * et::;uiilon.bewnhdrawn
rmlvi& ;zh y an ieszztlt;:\nce fee of Rs. 2 and an annual subscription of 0~8-(€)nn y 'sb‘all ras
eSOl e e ot by a%oz;e into by the next managing committee and after.ogzi"m“dqu
SO A aadatory leergent general body meeting of the resident membe v of the
(o ey S0 b e et llows A et of
fan. ! : y the Vice-President and i e
gulyiomgénct;;r;; ) ﬁz ;:ga}:iltt:n c;;m:xderano(;: (;.f a change of the At:?m‘:xilscizﬁr:::c?ﬁ?e
ity xpressed that despit to
better advantage during December than during J u]yr,” t?]etrl‘]ee {:::ecrxggi; (;ﬁ]c‘:) hveesgen ™
nveniences

chiefly for the students, by havin
N the ce ions i
resolved that there was no need to cghange thl: t:ir:!t;ons o December and therofore it was

The question of sendin
g an appeal to the Go i
was thes tak L vernment for sub.
o it any subidy (his year but hed aaked the %°'°’“'”°‘“sﬁé‘$‘;ge nebiy
™ : y agked the Union
soon as the finances of the Province improved. It was resolved tt(;us:-t': x;ﬁ\z;::a‘re&ue;;::

to GOVC.‘Dment and to the Impel u of A cultma] T I he
ial Coun y
cil of gn Reseﬂrch for a Subsid .

M. R. Ry. T. V, Rajagopalachariar Avergal was elected Resident Vice-President

De. T. V. Ramakrishna Ayy :
Secretary. yyar, Editor, and M. R. Ry. M. R. Balakrishnan Avergal,

B ¢

¥
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The following is a full list of office-bearers fot the coming year i—
Councin (15)

1. C.Tadulingam Mudaliar, President. 7. De. T. V. Ramakrishna Ayyar,
2. T. V. Rajagopalachariat, Resident Editor.

Viee-President. 8. M. Mangesha Rao.
3. Rao Bahadur D. Ananda Rao, Mofus- 9. C. Jogi Rajn.

sil Vice-President. 10. M. S. Madhava Rao.
4, Rao Bahadur M. Ramaswami 11. K. Krishnamurthi Rao.

Sivan, Mofusstl Vice-President. 12. C.S. Krishnaswami.

5. K. Gopalakrishna Raju, Mofussil 13. Rao Bahadur B. Visvanath.
Vice President. ]4. G. N. Rangaswami Ayyengar.

6. M. R. Balakrishnan, Secretary. 15, Thirumal Rao {Student).

ManaGING COMMITTEE {(9)

1. President. 6. M. Rajagopala Iyer, Treasurer.

2. Resident Vice-President. 7. V. Gomathinayakam Pillai.

3. SeCTetary. 8. S. R, Srinjvasa lyengaf.

4, Eaitor. g, Bhavani Sankar Rae (Student).

5. M. A, Sankara Ayyar, Manager.

K DITORIAL BOARD (7)
5. K. M. Thomas.

1. Editor. .

2, Secretary- §. C.Narasimhachari.

3. Manager. 7. B.C. Hanumantha Rao (Student),
4. K. Ramiah.

The Conference.—Punctually at 9-30 a.m. on Monday the 2lst December the
Conference assembled in the main hall of the Research Institute, under the distinguished
Presidentship of the Hon’ble Mr. P. T. Rajan, Minister for Public Works. Many
messages of good wishes were read, prominent among which were from Dr, G.J. Fowler,
Mr. C. M. Ranga Reddy, Mr. Lodd Govindas, Dr. C. A. Barber, Mr. Alan Curruth,
Rao Sahib Y. Ramachandra Rao, Mr. H. C. Sampson, His Highness Kerala Varma the
first Prince of Cochin, the Raija of Kangundy, Mr. R. D. Anstead, Rao Bahadur
M. R. Ramaswami Sivan, Mr. R. C. Wood, Mr. G. R. Hilson, S. V. Ramamurti and
T. F. Mayne, After the President declared the Conference open, Mr. C. Tadulinga
Mudaliar, the President of the Union in a neat little speech, welcomed the Minister and
the guests to the twenty-first College Day and Conference. Mr. K. M. Thomas,
Secretary, then read the annual report which recorded all-round progress of the Union
apd which is published elsewhere. After this the following medals and prizes were
distributed to the various prize winners by the Minister.

K. Virabhadra Rao.

The Robertson Prize
The Clogstoun ... D.V.Krishna Rao.
The Kees Prize S. Rajaratnam Chetty.

Dewan Bahadur A. Raghunatha Rao
i e . S. Rajarathnam Chetty.
N. Sobhanadri.

T. S. Balasubramanyam.
S. Krishnamurthi Rao.
R. Suryanarayana.

The D’Silva Memorial Prize .
The Anstead Medal .
The Goschen Prize
The certificate Course Cup .

Rao Babadur K. S. Venkata;';\ma Ayy.a.x'-
Medal... ... Y.V.Narayana.

‘he President then delivered his address which was listened to with rapt attention.
The following six papers contributing to a Symposium on Sorghum were then read.

1. Sorghum in the Western taluks of Bellary by R. Nagann Gowda, Ph. D.,
Hospet.

2. Sorghum improvement in the Madras Presidency by K. Gopalakrishna Raju,
Dt. Agrl, Officer in charge, I1I circle.

3. Sorghum the Great Millet by G. N. Rangaswami Iyengar, B.A,, Millet
Specialist.

4. Chemistry in the production and utilization of Sorghum by Rao Bahadur
B. Visvanath, F.1.C., Government Agricultural Chemist.

. The Entomology of the Sorghum Plant by Dr. T. V. Ramakrishna Ayyar, B.A.,

Ph. D., F.2.5, Government Entomologist.

6. Sorghum Diseases by Mr. S, Sundararama Ayyar,M.A., Government Mycologist.
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The reading of papers was followed by a discussion ; three of the papers
Presidential address are printed separately in this issue. P » acd the

The President in his concluding remarks said :—

1 have listened with great pleasure to the addresses of the several experts who are
engaged in improving the sorghum crop. They were very encouraging and interestin
and so also was the discussion that followed. As it invariably happens, experts ver§v
seldom agree. They disagree and differ. But this conference gives an opportunity for
persons working at different angles to exchange views and clarify opinions. That itself
would justify the holding of this conference. I realize how very unfortunate it is that
the Deputy Directors and the District Agricultural Officers are not taking part to-day
1 hope that the disability of finance will disappear very soon and that ali officers will be
enabled in futnre to take part in these conferences.

About sorghum, Mr. B. V. Nath in his very interesting report assured us that
sorghum is ready for industrial purposes for the manufacture of Malt and Starch. I
shall tell both the Director of Agriculture and the Director of Industries to give effect to
a practical scheme of manufacturing these, as soon as the financial conditions improve.

I am glad to sce that the demonstrator coming in contact with the experts here
goes back to the ryot with clarified and definite ideas. Whatever may be the result of
experiments, the ryot is chiefly concerned with whether the Madras Agricultural Depart-
ment is going to increase the yivld maintaining the cost of labour. 1 myself am a ryot
and as a ryot, and as a man in the street, I am very glad by my participation in tOoday’;
conference to note the excellent work done by the Agricultural lgemonstratom. Durin.
the coming Legislative Council discussions I shall be able to give tangible proof to u,%
critics about the work turned out by the demonstrators.

1 finally thank you Mr. Principal and you Mr. Director for giving me .
tunity to preside over your deliberations to-day. My only regret isg thatg my :?a;pv‘;?:h

yon is very short and { hope that sometime later, I shall be able to spend some more .

-€ays with you.

Votes of thanks.—Mr. C. Tadulinga Mudaliar, President of the i
votes of thanks to all the Committees that had worked whole-heartedlyug\? l:ilepé:lim
tiops this year. Rao Bahadur D. Ananda Rao proposing a vote of thanks to the
Chairman, regretted how it was not possible to get the gazetted officers for this year’s
conference and on behalf of the Union and on behalf of himself, offered warmest thanks
to the Minister for so readily responding to our invitation. With three hearty cheers to

the Minister proposed by Mr. C. Tadulinga Mudaliar and lustil
function came to a snccessful close, & stily responded to, the

PRINCIPAL’S WELCOME SPEECH

Hon'BLE MR. RaJAN, LADIES AND GENTLEMRN,

The pleasant duty of welcoming you all to this, the twenty-firat College .
ference, has devolved on me as the President of the Madras Aygﬂcnltura?gsn?;zn::'dvi?gn
ouce again. Since I'had the privilege of last discharging tbat duty in July 1929, changes
have occurred in the Ministry ard in the personnel of the Head of the Agr'icnltnral
Department. The Hon'ble Mr. P. T. Rajan, who has kindly consented to guide our
deliberations and who is with us to-day has become our Minister and to you Sir, I offer
my respectful congratulations and extend a very hearty welcome on behalf of the Union
and on my own behalf on this occasion and feel sure that under your helpful guidance
the Cenference will be bronght to a successful conclusion. Director Mr, Anstead has
retired and Mr. G. R. Hilson has left. Once again after the lapse of about ten years, a
Member of the Indian Civil Service is appointed Director and to Mr. S. V. Ramamurthi
who is shortly taking over, we tender our congratulations.

The world depression and the financial stringency that has followed
the activities of this department also. 1 feel §owey\yrer that the memb'ett:uo‘f‘ :g: 3:,’3.:
ment will rise equal to the occasion and in spite of cuts and retrenchment will, with
unabated zeal. continue their efforts towards the advancement of A culture. On
account of financial stringency it is unfortunate that several District Officers who‘could
be here are not present to help us and we hope this is merely a passing phase and durin
the next College Day, conditiors will become normal. £

Ladies and Gentlemen, I thank you for kindly responding to our
present here at great personal inconvenience and sscﬂﬁeegand hopei gzgfiﬁ?kti%dbl;
excuee us for any shortcomings in ony arrangements. ] welcome you all once again,

LA D

MESSAGES

[We publish below a few select messages veceived on the occasion of the College Day.
—Fd., M.AJ.}

Dr. C. A. Barber, formerly Sugarcane Expert, Coimbatore :—Thank you for remind-
ing me of a College Day and asking me to send a message to my old student friends and
acquaintances at Coimbatore. It is true enough that I often think of my spell at the
College. . . . I watched with interest the progress made by my successors and enormous
spread of the cultivation of Coimbatore seedling canes in India. The M, A.S. Union s
a very different thing from what it was when 1 left the country a dozen years ago and
especially congratulate it on the position its journal is taking up among the Agricultural
journals of India. Hearty wishes for a very successful meeting on College Day,

Mr. Alan Carruth, formerly Deputy Director of Agriculture, Live stock :—My re-
collections of the College Day and Conferences are still vivid although ten years have now
passed since I last attended one of these functions. . .. I note with interest month by
month as the journal comes to hand the progress the Agricultural Department is making
in Southern India. It is encouraging to read many interesting papers in the journal by
men who were students while I was at the College. . . . Ishall always regard it as great

rivilege to have been associated with the Madras Agricultural Department and the

1.A.S. Union. While I would have preferred to have been present to meet many
past friends and acquaintances and also to make many more and probably see my old
walking stick in the Museum, I must content myself with sending my best wishes for the
success of the College Day.

Mr. H. C. Sampson. formerly Director of Agriculture and now Economic Botanist
at Kew :—The Agricultural conference was an occasion to which I always look forward,
for it gave me an opportunity of meeting so many of my friends in the Agricultural
service both those who are working under me as well as those who were working in
other parts of the Presidency. ... One of the most valuable results of the conference
is to help to keep the farmer in touch with the research and enable the research
worker to keep in touch with the farmer. ... Since 1 last met the senior delegates
of the eonference, I have been granted the privilege of seeing the agriculture of many
couatries in the tropics and I may say that I have oot met anywhere such a high standard
of arable farming as exists in Madras. Much of the practice is empirical being based on
years of experience. But this empirical knowledge is very sound and based on scientific
principles which it is the duty of the Agricultural Department to discover. Ido not know
bow many of you realize what a number of the crops and fruit trees now commonly
grown by the farmers of this Presidency have been introduced into this country. The
members of the Telugu Students’ mess may not realize that the Chillie is a native of
Aumerica and was unknown to the Old World before 1494. 1am sure they cannot visualize
the time when their forefathers had to be content with the ginger and pepper to give to
their food that pungency which their mess always demand. When one considers the
high efficiency which the cultivation of this crop has reached under such wide differing
conditions as those which prevail in Guntur and Coimbatore, one feels that no research
worker can neglect the study of the art of agriculture which is practised by the Madras
farmer and I trust that those who attended the Conference will take the opportunity of
discussing their work, whether it be research at these institutes or whether 1t be research
in the field, with the members of the other branch of the service. . .. Por this reason}
wish the Conference a long and prosperous life as I feel that you now have an opportunity
of exchanging information and views which may lead to research, which may prove of
the greatest help to the primary producer, io enabling him to earn his living.

Mr. R. D. Anstead, formerly Director of Agriculture :—Since I was last among you I
have had an opportunity of seeing the Agricultural work which is being done in Ceylon,
Australia, New Zealand, and the South Sea Islands. I saw in Australia and New
Zealand magnificent Agricultural Colleges teaching a practical course to future farmers
and leaving the Universities to deal with their own Agricuitural Courses for the training
of teachers. 1 saw in New Zealand herds of some of the finest cattle in the World,
research work on rotational grazing and the handlng of pastures, and a wouderful
system of raising disease resistant seed of cereals on a vast scale. :
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I saw mauy other things and though of course we have m
might improve upon, at no time had lany reason to feel an
Department, as regards its equipment, its standard of research
the results of research translated into action by the actual peasants.

I am convinced that the foundations of our Department were wel] and truly laid by
those who went before us and that the building which we have begun to erect on those
foundations is good. I hope that this will never be forgotten and that thoge of you who
will now have the duty of completing the superstructure will see to it that it is always
worthy of the foundations.

You have asked me for a message. In these days of storm and 8tress,
are apt to be torn asunder, and old friendships, old loyalties, old stand
ideals forgotten, I plead for calmness and for kindly remembrance of o]
and loyalties of men who gave their ali to India and the Madrag
Department.

I would remind you of a tale that is told, It is sald that while the battle ot
Waterloo was being fought between the Opposing armies a peasant calmly continued
to plough his field. Wars had nothing to do with him, he proceeded with his tagk,

This should be the attitude of the Agricultural Department. Its job is to see that
the blessings of knowledge and science are brought to the peasant that his Crops may
be increased and his standard of life improved. Nothing else concerns the Department
and I should like to think of them continuing to plough the fields and continuing to
raise those two blades of paddy where only one grew before, while about their heads
crash the political storms and stresses un-noticed and un-heeded,

Keep your standards high and let nothing turn you from the straight path of truth
and efficiency.

Rao Bahador M. R. Ramasami Sivan,
College :—For the first time since the College Day was i

uch to learn and much we
ytht_ng but proud of our
» OF its methode of getting

men’s hearts
ards, and old
d friendships
Agricultural

to me a source, not only of enjoyment and pleasure,
juvenation. Because, coming in contact with my old f
and therefore younger men, I felt myself young again, when conversing with them and
exchanging reminiscences. . . . Though obliged to be absent in person, my heart is
there and I beg to convey my best wishes for a successful session,

Mr. R. C. Wood, formerly Principal of the College and now Professor of Agricul-
ture at the Tropical College of Agriculture, Trinidad :(—It gives me great pleasure to
congratulate the M. A. S. Union on its 21st birthday

. 1 was present at its birth
and in fact I was one of itg very first officers and I do not remember that it was

particularly a vigorous child. But'it has gathered strength as it grew and I think its
members have every right to be satistied with the progress it has made. That however
is not to say that there is plenty of work to be done. Times are changing rapidly and
more than ever before will a sound tradition become of importance to all institutions of
the nature of the Agricultaral College. There is a tendency sometimes for progress to
be too rapid and unbalanced ard it is one of the functions of the Union to gee that due
heed is paid to the lessons and traditions of the past. A sound agricultural education

asses were broken up and
allotted to the performance individually as far as possible of the duties of the Dairy, the

Store or the Veterinary Hospital. . . . I was lecturing yesterday to the post-graduate
class on rice and made use of a number of photographs both of the farm rice lands
and the Paddy breeding station, which put me in mind of old times. I am just now
harvesting a very heavy crop which should average out at over 4000 Ibs. to the acre.

My Madras experience stands me in good stead here. I am a most successful paddy
farmer! Best wiches for the success of your meeting.

Mr. G. R. Hilson, formerly Director of Agriculture :—To your Union as a body, I
tender my heartiest congratulations on vour reaching your twenty-first anniversary in so
healthy a condition. My wish for you for the coming years is that they may find you
ever stronger in body, wider in activity and reputation, and longer in purse. “May you

live to a ripe old age. To the individual members of the union, please convey my best
wishes for the coming year.

N

SECRETARY’S ANNUAL REPORT

MR. PRESIDENT, LADIES AND GENTLEMEN,~

i ' Uni bmit a retrospect of the period
e Madras Agricultural Students Union beg to su :
of 18Txlz;onths since tghe last College Day and Conference held in July 1930,

: i i i f the Presidency. The
i der review has been unique in the history of )
n'gxl;;cpilreg?e:snion which swept the whole world, affected ag:'xculturail co%tnicds worst

eg% India with its 85 per cent of agricultural popglatlop was severely l:it. dor ic:otmt;
a dities like cotton, sngar, oil-seeds, food grains, jute, rubber and tea deprec ate
l?e%vliglyeiu the world’s markets and India came in for a big :“harte %f thcte t;ia;;iltt;?np :::-th

i i i in general and the East Coas -
followed. Besides this, our Province in g L s aich ansod - e i parti

isfortune of experiencing unseasonal rains ]
Rood: haddtth:ergc;g:equent los:gs to the cultivator. While we are gathered here w day,
comer ig distressing news that our less fortunate brethren in the southern distric:s of the
gg?éencey are in the throes of a flood which threatens the destruction of valuable crops
in several thousands of acres.

i ‘ ference held
d Conference.—The twentieth College Day and Con

Tht?:ecztlllse:izg:)yf tat?is Unton came off between the 15th and 18th of July 1930. qu:
?;edg:st time in the history of this Conferenf:lg, ge(x'zeltlted ogicer‘s oi tf::s?aigiﬁt"xﬁﬁ Eezll
i istri t be present. he College Day fun | Col-
dent & th: (&;ti?tcmtfv::: lt?el?ioon eéhpe 15th July, as usual, under thq auspices of the Lfnlotll:
e Spc;r : events were conducted on Olympic lines and all the items on the card keenly
;I(‘)t::iea:tl;;ncStudent M. G. Ponnappa won the Championship honours. The Union offer

their thanks to Mrs. Munro who kindly gave away the prizes. On the 16th and 17th,

! ; itute and Government of India Sugarcane station put
various lt{eseatrigh S:ES":;;S;SS :::gibit,on explaining the nature of the probl_e;ps undeﬁ
up an in deiise regnns achieved. Besides acquainting the large concourse of visitors wit

study arll< t the Department, departmental officers were abl_e to acquaint thems_elves with
the wor‘ ° ivities of various sections and to exchange ideas. Demonstrations with
the latest adct.\{]e H. M. and R. E. guntakas were held in the fields. On the 16th night
?gous%gs :r?ts (t) ritin édnege put on boards a Tamil aud a Telugu drama, both of which

(-4

were highly appreciated.

. . . o
the 18th July with Mr. G. R. Hilson, then Dlrectqr >
The CO‘?fetrg:cCi;?? t}:flig :tahe President declared the Conference open, t'he Prm:;
pal welcoms ‘lin‘he delegates and guests. This was followed by the Secretary st\m}_“.
pal welcome sorded all-round progress in the several activities of the Union. Mr. il
Repgrtl W:rl:(l; ;fs-;;esideutial address on * The Duties of the Agricultural Demonstrator *.
on dehiv . . .
s Prizes were then awarded to the several successful candidates in the B.Sc. (Ag.)
e. . .
degre:lzex;amination held in April 1930.
The following papers which formed a symposium on Sugarcane were then read ;-
e

Sugarcane ' by MR, T. V. RAJAGOPALA ACHARYA, Dip. Agrl., Vice-Princi-
1. * Sug s

pal ; . 'Suga;ca:i.B{;? f:?fu;i[ﬁ O‘Ehli:é;_adéirgaﬁﬁfigc?:;p?;t ;RAO BaHaDUR T. S.
VRNK;TA‘%II“:‘ L;ax;ur;ng of Sugarcane’ by Rao BAHADUR B. VIswanatH, ®.I.cC.,
Govgrzﬁ?t;tugf:ci:::‘I':lez:??lssto;th India’® by Rao SamiB Y. RAMACHANDRA Rao,
o SG °“’ ;:]gl:recnatn?:)ti:t:ai:g'li; ;{u:S. SUNDARARAMAN, M.A., Government Mycolo-
Zist-The reading of papers was followed by & prolonged and lively discussion in which a

i ook part, Tne Uaioa offer their thanks to all the gentle-
Iar,ge :gglt;z;?:itnge?iut?ig:i;gpogium and made the Conference the success it was,
me

5



24 The Madras Agricultural Journal [Vol. xx, No. 1

The Journal —The most important activity of the Uni icati ;
Journal—The Madras Agricultural Journal. hThc iournna:\oniswetllslitshemgg?1:‘%3‘.‘0“. of its
qmeteenth year of life. Thanks to the labours of the office-bearers and to th nishiog its
tion of several members and others both within the Department ané) € co-opera-
journal attained a very high standard during the period. On an average 1w“h0m! the
the ]oumgl were in circulation and the monthly issues were published v%‘th'ooo copies of
punctuality. It is a matter for gratification that the journal has €Stublis;1ed frerqarkable
undisputed Place among the agricultural journals of the Tropics and h or itself ag
name * India’s premier Agricultural Monthly’. Though the journal is t S carned _the
an important role in the agricultural education of the Province, the timg g‘d“y playing
pxake it still more useful to the public; but lack of adequate fu'nds precne das arrived to
in the immediate future. With a desire to improve the scope of the oo such a step
furthgr mc’rease its usefulness, the Union approached Government fgout:na] and still
supsxdy. Though Government regretted their inability togrant a subqil(-lt 'e grant of a
owing tothe present financial stringencv, they have very graciousl n;qky immediately
the request when the finances of the Province improve. While vgle feeled i yenew
Government are appreciating our efforts, we still hope that erelon G ey that
find it possible to come to the aid of the Union with a substantial %ub:i‘:ieymmem wil

Member.ship‘-—Propaganda work was done on

3 al
ber}s:'andthsubsc;llbers. Over 109 people eligible for ar
making the total membership nearly 400. S :
India, Burma and C_eylon. y ubscriber

ge scale to enlist more
toen mem-

membershl'p joined the Unionxlx

s were enlisted from all parts of

Lectures and discussions.—With a view to gi

. 1 . ve opportuniti

Union and others to discuss outstanding probleis relz?ting ‘tlgl:gesicf‘?ll; members of the

tution called the M. A. S. U. Parliament was inaugurated durin "\:re, 8 new Insti-

sessions of the parliament were held and the following subjects w%re celeg::::?id' Four
upon:~—

1. The restriction of further increase of rice area in Madras,

2. The restriction of export of indigenous manures from India

3. The destruction of prickly-pear by the cochineal insect, .
and 4. Should agricultural graduates go back to the land?

These discussiors were of a very hi i

' y gh order and were .-

‘,byl t}wse th9 attex_aded the meetings but also by the reade::%}f\lgh: I}Bl‘;tmted not only

nfz ournal in which the proceedings were published in detail. Ag acras Agricultu.

o opportum.tfes to invite distinguished personagesin the ﬁek.l-of a ngnage was taken

:;‘;;ktsot:eal{; ?k.\ols,gp;{?; ‘e‘m.“'.&‘-t g‘he Union take this opportuni%;vutg"g;e' ﬁnat:]ce,
sipa i ; : Tess thei

thocial lectares. particip e- in the discussions and also to those whg deliver:‘(‘l.

- Ramasastrulu-Munagala Prize.—In respons invitati

competiog for the above prize which is aw’:trde?i t?otrfelm?;g%gtmf U'.’i‘.’“ for papers
or ?n?:]lry made by any member of the Union, two papers were 0! original research
declar Tgy the Committee of judges to be of a sufficiently high "ecgwed. Both were
prize. The prize was awarded to Mr. C. Jagannatha Rao S T o descrve the
Nandyal, for his paper ¢ The effect of time of planting on som B4 Cotton Assistant,

the cotton plant’. We offer our congratulation me economic characte
A s to Mr. racters of
and express our gratitude to Rao Bahadur T. S. Venkjaig::t::;haMﬁo% m:;; s
’ . . . monds

and Dr. K. Venkata Rao Badami who acted as judges.

General.—Founded in 1909, growing progressi
privileged to play its humble, yet megrilt:’oﬁ%;sss 1::3:‘1?“5;3";{ two decades and
extension _work in the Province, the M. A. S. Union has become ultura]l education and
commanding recognition in matters agricultural. The growth o? S‘OW" in the cquntry
u large measure due, on the one hand, to the active sympathy an&e Union has been in
successive Dxrectorsmand Principals and on the other to the willi o b ment of
rendered by th& office-bearers and members of the Union Th"‘Eulabour of love
opportunity to offer tchexr thanks to Messrs. G. R. Hilson, Rao Pahadar lon take this
C Tadulingam, R. .OBroadfoot and P, H. Rama Reddi for their :bi‘:;‘ - Ananda Reo,
affairs of the Umoné ar thanks are also due to the office-bearers, m e an 1he
sub-committees and to all those ladies and gentlemen who , membera of various
of the various activities of the Union. contributed to the success

-2
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PRESIDENTIAL ADDRESS

(Delivered by the Hon'ble Mr. P. T. Rajan, B.A. (Oxon.) Bar-at-Law,
M.L.C., Minister for Public Works al the 215t College Day and Conference)

It gives me much pleasure to meet an old established association like yours which
has built up traditions and annually brings together old and new studentsof this College.

I am fully conscious that the subject with which you are concerned is one of unique
economic importance in this country. The income of our people is derived mainly from
agriculture, The largest part of the revenue of the Government is also derived from the
land. But such income both for the people and the Government is now stagnating.
The industria} development of this country is likely to be more in the direction of cottage
and small scale industries using up agricultural products available nearby than in that
of large scale industries feeding on raw material from elsewhere. The only large
source of revenue to tne Government other than land revenue is excise and that is a
diminishing source. Miscellaneous sources of revenue rise and fall with the prosperity
of agriculture. Thus both for the people aud the Government, agriculture occupies the
central and dominant place in their economy.

If agriculture is to remain where it has been for many centuties, then there is no
scope for the economic improvement of the people or for the increase in the revenue of
the Government. But the hopeful fact before us is that modern civilized countries have
utilized science in the Jast century or two to increase manifold the yield from agriculture
and if we adapt such methods to this country with, on the whole, a fertile soil, asuitable

climate and a population patient and willing to work, there 1s no reason why we too

may not share in the large increase of economic prosperity which has been achieved
elsewhere. 1 would, therefore, impress on you, wherever your lot may be cast—be it in
the laboratory or out among men—to put forth every ounce of your strength to stimulate
the use of science where they are known but not followed and discover new ways of using
science where they are not now known. Demonstrators who go aboutamong the people
have not ouly to pass on to them the methods that have evolved from the laboratory but
also, with a quick and sure observation, pass back to the laboratory the problems which
peed to be solved, if the ryot’s position is to be improved. Those of you who work in
research laboratories and farms will no doubt appreciate that it is given to you to do
creative work which, if successful, multiplies itself millionfold in the country.

I have stressed the importance of the wcrk you are concerned with because if we are

- to pass out of the present economic depression and to insure as far as possible against

future economic depression, the one and only method we have is the improvement of
agriculture for which there is enormous scope. We need, therefore, specially to
coucentrate our euergy on such improvement and I trust that you will fully bear your
share in such a task

Potes and Comments

New Year Greetings.—Through the medium of this number we
extend our cordial greetings and best wishes for a happy and prosperous
New Year to our subscribers, readers, printers, contributors and advertisers
and to all those who have helped us in various ways in the conduct of journal.
With this month, the Madras Agricultural Journal enters its twentieth year
of its life and we need hardly add that this steady progress of the journal
through a period of well nigh two decades has been entirely due to the
substantial support and hearty co-operation which it has been receiving from
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our many sympathisers and well-wisherg during these years of its

adolescence. We‘all venture to believe that the journal has not failed to
secure a place for itself among the !mportant agricultural periodicals of the

day. It is our fervent hope that the journal will continue to receive the same
help and encouragement during the coming years.

The Economic Depression.—We cannot
ring to one important and rather disheartening picture, viz , the octopus-like
effect of the present economic situation on all human activities all over the
world and our journal cannot escape its grip.  What with the universal
financial embarrassment and what to the flat cut in the salaries of Government
servants, the outlook is rather gloom : di i :
earnest prayer that such a period of
one and that it may pass off soon.
all our subscribers and sympathisers

to continue their support to the j 1
during this period and hope the response may be adequatg,p he journa

The College Day and Conference.—The Annual Coll
Conference came off the third week of December and thEOUgigoz Ih)::’ b::;g
very fortunate in securing the Hon’ble Mr. P, T. Raja :

runat . . 1, M.L.C., the Minis
for Public Works, to preside over the Conference. We offer our thaxx?li:tf(r)

the Hon’ble the Minister for so readily responding to our igvitar:
ivi . . , nvit
giving us the benefit of his guidance during the C vitation and

onferen ings
Elsewhere in this issue will be found the valuable add o hroceedings,

v ] v ress which he delivered
on this.occasion and which we commend to all our readers,

however refrain from refer-

The new Director of Agriculture.—We offer our cordial welcome
and hearty New Year felicitations to S, V. Ramamurthi, Esq,, m.4 1.CS
the new Director of the Madras Agricultural Department. Aftt’zr a p’enod of
nearly twelve years the Department is again coming under the control of a
civilian officer. We hope that the new Director would not only extend the
same patronage and privileges which the Union

me . . and its Journal have been
enjoying at the hapds of previous directors but may also find time now and
then to favour us with some encouraging messages,

New Year Honours.—We offer our congratulations to Mr, T. V. Raja-
gopalacharya, the Vice-President of the Union on the title of Rao Sahib
con_ferred on hipl. Mr. Rajagopalacharya has seen well nigh three decades of
active service in the Agricultural Department, of which about thirteen years
were spent at the College in several capacities as teaching assistant
Lecturer and Vice-Principal. His exposition of Agricultural knowledge,
should be familiar to several generations of students of the College. We

trust that t}le present distinction is only the forerunner of several more in
store for him.

Age-limit for entry into Serv

ice.—We note with satisfaction that
Government have raised the

maximum age for entry into the Agricultural
aduates and diplomates from 25 to 27. This

as several deserving candidates were on this
the service,

is a move in the right direction
account debarred from entering

Correspondence
Poultry Farming

1, JACOBABAD, U.S.F., Writes i )

Mx. MUSH;AG Ar::u;li)ndQltJ::tIas;t é.;oultw farm which could supply eggs in market

1 have ma) ° ulpamyof the opinion that I shall have the hens consisting of four country
oo A largs 448 el'?; lish cockerel. Ido not mind keeping some birds as fancy b|rg]s
hens and ¥ llxlgbe profitable. I shall be thankful to you if you will very kmd y
Please say it ::lion if 1 shall start the farm with eggs, (and get these hatched), day
express your oﬁ‘,c or yrown-up birds. What is your opinion about marketing capons
old c!ncks, pulle ;1- sal’é for thece? If so, please say f}'om where to have capom]?}ng
?n? ;f ::i;e;;da tl);e literature on the subject. What is your opinion about hatching
iostcum

'th the incubators 7 Does it suit the Indian climate, if so, please say which incubator
with the

is the most reliable, .
untry hens with an English cockerel is a goo
Amwer.—Ygu;"s:dye:uczf) lhe:.:;nagbgzt 8 tg 10 pullets to a Rhode Island Red Coclfialn;)lé
o SO will be able to supply geod capons and the cross-bred pullets _wi
By this method yousa;'ne time. Whether or not the concern will pny.depends m:-fnn.?( on
e forte, a;thftr ing particularly needs personal attention, and it wou}d be ulu ei ;o
your eforts, oue o); servants you get in this country. You may start with egg- atyl'tg
depend oa the YD ullets. By trap-nesting you will be able to evolve an l_ndian ]udu yt
e :cfl ;3‘:‘\?1’1'1 ?mow that it will be best t; keep ontly g:\(,)s ﬁlsze::\.mtﬁ:"to ;Tlm}nd?:n
ope s i i hould advise you to f ]
b e ad star;dwtl thel Z?l{cl:‘;l‘:es'!sllasnd Red Cocke):’el. By the time the hens blczgmut% ;?;
pulle ands gok owy‘t,heir habits and you would be prepared to rear chicks. yl;) axs
you e ‘lt] would be worth while caponising_the cockerels and fattening t e.:n:' .
2 g00d !nar}tet'l ents can be had either at the United Provinces Poultry Association,
Capomsmgms.rtuﬁess}s Spencer & Co. Please get a veterinarian to help yolu to usz
Lucknow, or tart The incubators are quite useful but it may not be possxt;le t(l> u;_
e o e sl:.in.s during the hot months. The capsule should be suited to t te efe:he
them oo ‘h: I';o{,m should be kept fairly humid especxal,ly at the 1a}tter patr qn the
::l:tl::haizg :)ef'iod by sprinkling water on the floor or keeping buckets of water i

one.

T} Li k R t S'-” H C "13 F : tti isfact
C . N : 4 g g . )
xeSultS with the Hearson’s 1DCubﬂt01 Ilease tefet to the ar thlc on poultl ying in the

Madras Agricultural Journal, vol. xix, No. 5 (1931, June).

Revicw

REPORT ON THE OPERATIONS OF THE DEPARTMENT OF AGRICﬁLEUR::
MADRAS PRESIDENCY, FOR THE YEAR 1930-31. Government Press, Madras :

price Re. 1-2-0. . .

The above is a very lucidly wri;ten brief oTutfélx;?] t?ji thu:n zv&;lrz glsogfsggggg

i i ar. - s

Depanmeptuc;fh}éfg;c:llltc\;lrzsd l:\rclirrfir:isetr};fion, Agricultural Education, .Seasolrlx,
s vaIkxn0D¢=nnor1stration etc. During the year 38 students obtaxped tte
Researz ')de ree. The restrictions in the number of students.admlttecli) g
B.SCC'D(lleg 'e e\gery‘year to 48 is being criticxs_,ed by the non-oﬁ’icllal rlr]lem ert
ﬂ;eh c‘S lgction Committee. The results of Middle School education avednof
been sati factory and it is obvious that this course does not meet thq need o
e ricru)]’tural or the non-agricultural community. This pnsatlsfactox:y
o .the ags roposed to be remedied by instituting short practical courses in
P lexlx)lex?t and its allied branches, the period of such courses extexﬁ-
gﬁszz?saag few weeks to a year according to the nature of subjects dealt

with. » ‘
Research Institute
b h, the work of the several experts at the . rch 1
at Coli/xg?)::orreesfsacr)fltlined under the different heads—Botany, Chemistry, Crops,
Entomology, Mycology, etc,
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gr;ﬁnce are carried on at three
€ experiments in the Bangalore

Researches on the live stock of the
tlzlentres—Hosur, Chintaldevi and Guntur.
eads consisting of crosses between Ayreshi .
Saneival cows seem to shpw that the hybgd:h l;?gi’?‘igsdem . rSft:lndhe and
second generation as indicated by their poorer yield of milka e from the
susceptibility to disease. The Scindhe herd is found to thri and greater
and the animals are said to be good milkers. rive well in Hosur

the herds is stated to be to supply good breerhe chief object of maintaining

poor milking breeds like those for example on thlen%Vggtn é:::t impégzng :‘ge
5 . erds

of Kangayam and Ongole breeds are also maintaij .
being to produce by careful selection animalsm»?}tsxedcbm’gil:f chief object
qualities that go to make good draft cattle and heavy milkers eBlg them the
and buffaloes studies are also being made on sheep piég ansldes uc]ows
g i poultry.

Under demonstration are discussed the various i

most tangible and fruitful item of this appears to bﬁﬁs(l?itrggﬁﬁaﬁ?al'a:ge
c

quantities of seed, of improved strains of cro i
» of 1mp s. i
extent and scope of this line of work, it may bg stat'l;g g\lavtei: P 1g§a fomne
160 tons were of pure seed were distributed to the ryots in diffml ) o
There are also several demonstrations of improved ploughs and :::;atzrcles.
as on

ryots’ fields during the year. The report ends wi
1 . with search
and demonstration work for the coming year. ® Frogramme of re

College News and Notes

Students’ Corner.—The Colle .
. ge reopened aft

On the same day Classes 111 and II left 0’;1 tour% f;ecgl Stmas on the 4th,

Messrs. V. Muthuswami Ayyar and V. T. Sub o o charge of

Udumalpet, Dindigul, Vriddhachalam and Lalgudi biah Mudaliar, visited
g ! ud
the latter in charge of Messrs S. Narayanayya aigndr h?lgtgfzfaefanofv};i:é

Mettur and Palayakottai and returned on the 10t

b h. R i i
gopalacharyar joined the students at Palayakottai. A? OMSe?thti? 3;1 v‘.:" o
Year students played matches in hockey and tennis with the MettureS;:Eond

Indian Science Congress.—The followi

4 ing f i
and Research Institute attended the 19th Indigan rSocni]en‘c\cf %zt;]tx:;:l (l‘.]ollege
Bangalore :-—Messrs. G. N. Rangaswami Ayyangar, Rao Bahacilzur Ig \/?']d at
nath, V. Ramanatha Ayyar, Dr. T. V. Ramakrishna Ayyar Dr. 'ﬁswﬁ'

Seshadri, C. V. Ramaswami Ayyar, N i i
Ayyangar, and P. Krishna Rao.yy » N Krishnaswami Ayyangar, R. L. N,

Visitors.— Lady C. V. Raman sta
gave o very imoresing account o * My experiences . tng Wen st
Ladies’ Club on the 7th. Dr. Taylor, formerly Agricultural Eco st’, at the
the Government of the United States of America, and now nomist with
Comirissioners of the Laymen’s Foreign Mission Enq’uiry visited gr:e of the
and Stations on the 12th and 13th. On the 12th, he g ave an int e College
the Madras Agricultural Students’ Union on Economics and uprma] bk at
which was extremely valuable and interesting. allied subjects,
on lst Ja:JaryTh:ﬂ?:gutL: c;{f g‘; l%wqt;goﬁ_bega&ttae New Year with a rally
4 himald . . in 1 i .
presented the Second Class Badges to the Sgoauts thaillﬁzv?‘g&aygg kindly
same. On the 3rd, they had a camp fire which was attendell oy for the
Estatt.: residents who hlghly gppreciated the im ompt y maﬂy
supplied by the boys. promptu entertainments

r
1’
Weather Revie (DECEMBER 1931)
RAINFALL DATA
= e g,"l s 83l o
a (B3| e 5232 B e R
Division Station gg from '&‘5 gg Division Station gg from |5 S 5;‘2
i ) Sa -8
enotmalag<< 8 normal ﬁ.ﬁ‘; <
n ;
Circars ....Gopalpore 1o |- 071304 45 |South ..|Negapatam.. 33-7f +22°61679 55
Vizagapatam. | 0°1} — 09 {47°5 37 Madura 60 + 40351 34
Cocanada ...' 0 | — 0'9 | 555l 42 Pamban ... |22°9| +154 | 61'5 37
Masulipatam '{0 — 07 1472 38 Palamcottah.|18'6] +14'6 | 26'3| 28
Ceded :Kurnool W0 | — 021257 2
Districts. Bellary .1 06 05 | 12:9| 21 |Ceylon ...|Colombo ... 154) +10°1 {103-4} 84
‘Cuddapah ... ()'lt - 08188 31 .
Hydera- |Raichur .. o1 — 01 |257| 28 [WestCoast| Trivandrum. | 7°2| + 48| 674 65
bad. Hyderabad ... | 0 g- 02 289 32 Cochin 2:7) + 16 131-1] 115
Gulbarga ..., 0:3 + 04 [26'5 31 Calicut 2:20 + 05 |132°2] 117
Carnatic...{Nellore 4'4: + 11 |49-0{ 38 iMangalore ... | 23] + 1'8 {150°1 126
Madras v :10°3) + 4°9 | 58°5] 51
- Cuddalore ... |42'4;, +34'8 | 76'5 53
ik ‘ Mysore |Bangalore ... 0'8] + 04| 258 31
X “Central ...[Vellore ... 104 + 76 {517 42| and Mysore 16 + 13| 258 25
- Salem “|'s-gl + 48 120-5 39 | Coorg ...|Chitaldrug... | 1'7} + 1:3 231} 25
Coimbatore . Mercara 1:01 + 0-3 i142:9) 125
Town | 38 + 27 1228 22
Coimbatore ‘
Res. Inst. ...! 34| + 16 1174 25 [Hills ... Kodaikanal.. |15:7) +10°6 } 70:7} 62
i Trichinopoly. |13'0] +10°4 {47°7) 33 Coonoor 21'7, +14'81 70'5| 66
| i i
Summary of general weather conditions : —
Weather was fine for the first week of the month at the end of which, conditions
began to become unsettled in the south-west of the Bay to the south-east of Ceylon. A
depression developed there by the 9th and moving in a north-westward direction lay off
the extreme south of the peninsula on the 10th. The depression continued to move in
the same direction and on the 12th recurved towards the West Coast and approached
it near Ratnagiri and disappeared on the 15th without crossing the coast. The
depression gave rise to very heavy rain in the vicinity of its track, and rainfall was very
heavy south of the line joining Cuddalore and Palamcottah, occasioning much damage
to crops and property. The second disturbance originated to the east of Ceylon and on
the 22nd had developed into a depression which moved north-westwards and crossed the
coast just to the south of Negapatam on the night of the 24th; thereafter it weakened
rapidly and disappeared. This disturbance also gave rise to heavy rainfall over the
py Sou;h-e;ft of the peninsula and locally very heavy falls at Negapatam and Cuddalore
- on the 24th.

large excess on the Sou

and

The month’s rainfall was associated with these two depressions and was in very
th Coromandel Coast. Rainfall was absent from the Circars,
was normal or in excess elsewhere. The chiet falls were : Cuddalore 16:8% (12th),
apatam 14'4”, Cuddalore 9 7% (24th), Pamban 7-9”, Palamcottah 7-5% (10th), Coonuor

Negap

61"

, Trichinopoly 5-3% (11th), and Coonoor 5:3" (12th).
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Temperature feil rapidly and was below _normal over the greater part of the area
towards the end of the moath with the setting in of the fine weather associated with an
invasion of a ridge of high pressure from the north-east,

Weather Report for the Research Institute Observatory :—

Absolute Maximum in shade ... . 87°0
Absolute Minimum in shade ... . 57*-5
Mean Maximum in shade 82*°S
Mean Minimum in shade 68°-1
Total rainfall 3-44°
Mean rainfall for month 157~
Departure from normal W + 1:87%
Heaviest fall in 24 hours 2-38% (11th)
Number of rainy days 4
Mean daily wind velocity 1'6 m.p.h.
Meaa 8 hours’ wind velocity ... . 19,
Mean humidity at 8 hours . .. $40%
Total hours of bright sunshine ... .. 167°7
Mean daily hours of bright sunshine 54

Summary of weather conditions :—

Rainfall occurred almost throughout the month in counnection with the unsettied
weather in the Bay and the two disturbances which originated to the south and east of
Ceylon. The first disturbaoce caused cloudy weather and was attended with a heavy
fall of the Barometer between the 8th and 10th and rain fell continuously for over 12
hours from mid-day of the 10th when the depression lay nearest to this observatory. The
weather cleared rapidly thereafter and was fine till the 24th when the second disturbance
began to affect the weather. Rainfall was again continuous on the night of the 24th
though only 045 inch was recorded. Rainfall wasin excess by 1'87 inches over the

normal.
Temperature fell rapidly at the end of the month and reached the minimum for the

season on the 30th, the thermometer recording a minimum temperature of 57°S on
that day. P.V.R. & B.S.N.

Departmental Notifications

I Circle.—V. Achutaramiah, A.D., posted to Chatrapur. M. Gopala Rso, A.A.D
on Special Duty, will revert to his place as A.A.D., Berhampur, on completi'on of.th.e'
survey. T. V. Krishnaswami Rao, A.D,, Berhampur, posted to Sompet to be in charge
of the sub-circle. T. Rangabrahma Rao, F.M., Samalkota, lLa.p. for 16 days from
4-1-32. P.S. H. Narayanaswamy Naidu, F.M., Anakapalle, 1.a.p. for one month from
g-1-32. K. Suryanaravana, A.A.D., Anakapalle, l.a.p. for 2 months from 9-1-32,
P. Krishnamoorthy, A.F.M., l.a.p. for 11 days from 13-12-31. 1 Circle.—K. V. Sesha-
giri Rao, A.D., l.a.p. for 25 days from 4-1-32. HI Circle.—K. L. Ramakrishna Rao
A.D., Giddalore, l.a.p. for 12 days from 12-12-31. IV Cirecle.—K. Varadachari, A.D ;
Vellore, l.a.p. for 2 days from 22-12-31. M. Gopala Unnithan, A.D., St, Thomas’ ’Mouni’
la.p. for 15 days from 4-1-32. K. 8. Krishnamurti Iyer, A.D., Cuddalore, l.a.p. fox’"
2 days from 22-12-31. V. Kumaraswami, A.D., Tiruttani, l.a.p. for 20 days, granted
carlier, is cancelled. R. Narasimha Ayyar, A.A.D. in Mycology, extension of 1.a.p. for
one month from 24-12-31. V Circle.—R. Subramania Ayyar, A A.D., Tiruturaipundi,
posted as Agricultural Instructor, Borstal School, Tanjore. A.Yesudasan, Agricultural
Instructor, Borstal School, posted to be in charge of the Tanjore Sub-Circle. K. Srini-
vasacharya, A.D., Tanjore, on relief, will be in charge of Tiruturaipundi Sub-Circle.
VI Circle.—S. M. Kalyanarama lIyer, Assistant, Koilpatti, posted to Cotton Section,
Coimbatore. T.V Rangaswami, Assistant, C. S.’s Section, posted to A.R.S., Koilpatti.
G. ]. Balraj, A.A.D,, Metur, l.a.p for 1 day on 23-12-31. VII Circle.—K. S. Ramanna
Rai, A.D., Mangalore, l.a p. for 15 days from 4-1-32. K. Soopi Haji, A.A.D., Kasargod,
La.p. for 15duays from 7-1-32. VI Circle.—K. Sivasankara Menon, A.D., Dharmapuri,
La.p. for 1 month from 4-1-32, D. $. Subramania Ayyar, A.D., Pollachi, l.a.p. for
1 month from 4-1-32. U. L. Srinivasa Rao, A.A.D., Coimbatore, posted to Pollachi in
place of Mr. Subramania Ayyar. Paddy Section.—A. Gulam Ahmad, l.a.p. for 2 days
from 22-12-31. M. P, Sankaran Nambiar, F. M., Pattambi, La.p. for 2 months from
4-1-32. S. Jobitha Raj extension of l.a.p. for 3 weeks irom 4-1-32. Millets Section.—
M. A. Sankara Ayyar, Assistant, lL.a.p. for 1 day on 23-12-31. Mpycology Section.—
C. S. Gopalaswami Rao, Assistant, l.a.p. for 10 days from 14-12-31. N. Krishnaswami,
Assistant, l.a.p. for 6 days from 4-1-32. Entomology Section.—C. K. Subrahmania
Ayyar, Sub-Assistant, L.a.p. for 10 days from 14-12-31. K. Brahmachari, Assistant, l.a.p.
for 3 days from 21-12-31. Curator’s Section.—S. Madhava Rao, Ag. F.M., lLa.p. for
16 days from 10~1-32.

LATEST DEPARTMENTAL NOTIFICATIONS.

I Circle.—B. P. Papiah, H.M., Anakapalle, posted to Bobbille to undergo training
for the District work. K. Suryanarayana, A.A.D., Anakapalle, l.a.p. for 2 months
from 8-1-37. and to be relieved by P. V. Sambasiva Rao, A.D., Yellamanchilli.
V. Butchi Raju, A.D., Ramachandrapur, I.a.p. for 15 days from 15-1-32. II Circle.—
Y. Venkateswarao, A.A.D., Bapatla, l.a.p. for 12 days from 15-1-32. IIl Circle.—
K. L. Ramakrishna Rao, extension of l.a.p. for 20 days from 24~12-31. P. Subrah-
maniam, Millet Assistant, Nandval, l.a.p. for 3 days from 21-12-31. V Circle.—
K. Srinivasa Acharya, A.D., Tanjore, on relief, will be in charge of Pattukottai sub-
circle. T. G. Muthuswami Iyer, A.D., Nannilam, transferred to Tiruturaipundi.
A. Kolandavelu Naicker, A.D., on probation undergoing training at A, R. S, Aduturai,
posted to Tiruvalur to undergo traiping for the District work. VII Circle.—M. Damo-
dara Prabhu, F.M., on probation l.a.p. for 16 days from 15-1-32. C. 8. Madaiah,
A.D., Cananore, l.a.p. on medical certificate for 4 months from 1-12-31. Paddy
Section.—C. Rajasekhara Mudaliar, Assistant, A.R.S., Pattambi, l.a.p. for 13
days from 25-1-32. Systematic Botanist’s Section.—S. Ramaswami Raju. Sub-Assistant,
l.a.p. for 2 weeks from 8-1-32. D. D.L.S. Hosur.—V. Karunakaran Nair, F.M,, l.a.p.
for 28 days from 4-1-32. A. Gopalakrishnayya, F.M., extension of l.a.p. on medical
certificate for 4 mooths from 1-1-32. D.A.'s Office Order.—The appointment of
M. R. Ry. C. V. Dhakshanamurti, B. A, as temporary Assistant to Soil Physicist,
Coimbatore, ordered, is cancelled. S. Rajaratnam Chetty, B.Sc. Ag., appointed as
Assistant to Soil Physicist in the temporary post in the V. grade in, f
Rs. 85—5—120. K. Achuta Nair, F. M.(on probation), Live stock Research
ladevi, has completed 1 year and 4 months probation. His work and con
reported to be unsatisiactory. Heis therefore transferred to the VI Circl
and posted to work io the Tinnevelly Division. P. S. Maniam, A.D.,#Udumalpet
act as D.A.O., Salem, for 3 months from 4-1-32, vice M. V. Aellodi granted- 1 e
C. Ramaswami, 1J.A (., in additional charge of II Circle, l.a.p. for 1§ days from 29 32.

or date of relicf.
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‘THE MADRAS CO-OPERATOR’

Issued in every month in two languages

The only Journal pleading for the development of
various types of co-operative institutions among
Urban Population

Annual Subscription Rs. 2

Please apply to:—
The EDITOR,

Office of the Madras Co-operator,
20, Second Line Beach,
G.T., Madras.

BEST PLANTS & FRESH SEEDS
READY FOR SALE

Best Seasen to Grow in all climates Rs. a.

Salem Mango graits, 3 years old, dozen ... 9y 0
Guava, Pomegranates, and Figs, dozen ... 6 0
Pomaloe, Orange, Limes, etc., dozen 9 0
Roses and coloured Crotons, duzen A4
English Vegetable and Flower seeds, good varieties, 20 sample packets, cach set 20
Do. do. 10 sample packets, each set 1 0
Indian Vegetable seeds, 20 packets 2 0

Other sorts of plants and seeds are ready now.
Hllustrated Catalogue free
S. K. 1. ABDUL RAHIMAN SAHIB,

Salem Nursery G
Telegraphic Address * NURSERY,’ Sargu ry Gardens.

SALEM.
PLANTS FOR SALE
A revised catalogue of fruit-trees and ornamental plants for sale at the

Government Gardens, the Nilgiris, is now available and will be seuston
receipt of annas four.

Apply to :—CURATOR,
Government Botanical Gardens, Ootacamund.

Agents to enlist Subscribers for the ‘ Madras Agricul-
tural Journal.’” Liberal terms.

Apply:— MANAGER,
. <Ma¢lr.h: Agricultural Journal, Coimbatore,
' LAWLEY ROAD P.O.

WANTED.
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(‘ When answering our advertisers, please mention *‘The Madras Agricoltural Jeuwrnal'.
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The Indian Veterinary Journal

(The Official Organ of the AllIndia Veterinary Association)

is 3 is the only English Veterinary Journal- of its kind in
'11:3;53 ]?ﬂeés tto they cause of Vete_rir.xary Practice, containing
standard articles on all branches of clinical veterinary medicine,
surgery and kindred subjects. It also contamns a review of current
Veterinary Literature, and is valuable alike to veterinarians and

agriculturists.

AN EXCELLENT MEDIUM FOR ADVERTISEMENT
Rales of subscriplion :

To members of the profession and sindenls Rs. 4 per year
To nos-members and others Rs. 8 per year

For rates of advertisement and olher pariicnlars, apply to:

THE EDITOR,
26, Wallajah Road, Mount Road P.O., MADRAS.
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NOTE'!

Green Manure and maintain soil fertility. Green Manur-
ing is True Economy. It pays handsomely the cost and

expenses involved.

Ground covers prevent soil erosion, preserves humidity
and cuts down cost of weeding.

Shade and Wind-belt Trees attract clouds resulting in rain,

yields timber for fuel and factory purposes, gives sufficient
shade and helps the economical preservation of Estates.

In these days of depression, Rubber, Coconut :and Tea
Planters will do well to consult us for all their requirements
in seeds of Green Manures, Ground Covers, Shade Trees

and the like.

The Ceylon Est
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