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To our Readers and the Members of the
Madras Agricultural Department

The welcome that was accorded to our January number and the
1any kind messages of appreciation sent us by our readers were most
ratifying to us. We take it as a confirmation of our opinion that

here is a real need for a journal of this kind.

Frankly, we feel that the journal is not yet what it should be, and
hat it can be made more useful by way of providing more information
f practical interest to South Indian Agriculture. Long articles are
1ot always necessary ; the shorter, the better. There is plenty of outlet
lsewhere in the country for articles of a technical nature. We a'r?,
\owever, prepared to devote a few pages for articles of a scientific
,ature. But we would like to see a major number of pages of the
ournal filled with short articles and brief notes embodying the results
»f observations and experience which are of interest to the practical
rgriculturist.

We would also like news of interest to our officers in the
fistricts so that they may be in touch with what is going on in the
fifferent circles. We should like to see the correspondence pages
more fully utilized and controversial points freely discussed. For
instance, we expect a flood of correspondence for or against
Mr. Hilson’s views on reduction of area under paddy.

Notes on the needs of ryots in different localities, the shandies,
cost of production, special farming methods, local organization and
methods of marketing, and agricultural festivals, are always welcome.
We cannot think of a more competent agency to do this than oy
demonstrators who are our eyes and ears.
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§ Farming will never be a success unless the farmer g

= had more voice in the disposal of _ £

E his produce.—P. Morrel. =
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THE RELATION BETWEEN GROWTH AND INTAKE
NUTRIENTS IN THE CHOLAM PLANT*

By C. NARASIMHA ACHARYA
Assistant Lecturer in Chemistry, Agricultural College, Coimbatore.

This paper reports the results of a Study of the variation in chemical
composition of the Cholam plant, at successive stages of growth, as shown
by periodical analysis of representative samples taken from a field crop of
Periamanjal Cholam. The analysis included the determination of Nitrogen,
Phosphoric Acid, Potash, Calcium, Magnesium, Silica, Iron, Alumina,
Total Mineral Ash, Carbohydrates and Diastatic Activity.

An examination of the changes occurring in the Chemical composition
of the Cholam plant, is of use to us.—Firstly, to understand the mineral
metabolism and the Biochemijcal changes taking place during growth ;
Secondly, to fix the nutritive value of the plant, which is used widely as
fodder, with special reference to the mineral requirements of cattle, the im-
portance of which has been much emphasized upon in recent nutrition
researches ; Thirdly, it would suggest the best stage at which to cut the
crop, either for fodder or for grain; Fourthly, it gives the average
composition of the Cholam grain, which is largely used as food by the peo-
ple of this Presidency; and Lastly, it affords information to the
agriculturist, as to how much of the mineral nutrients has been removed by
the crop and has to be returned to the soil to keep up its fertility'; in other
words, it indicates the mineral requirements of the plant.

*(Paper read before the College Day Corference, Coimbatore, July 1929)
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MATERIALS AND METHODS ’

The Cholam Crop (Periamanjal) grown in Fiei¢ No. 37 of the Agricul-
tural College Estate (a Red Loam_Soil) was selected for the experiment. It
was sown on August 4, 1928. Representative samples of plants which had
grown to the same extent, were chosen from different parts of the Field, once
a fortnight, till the end of December, by which time the grain had completely
matured and the plants also were getting dry. The samples were all col-
lected at about 7 A.M. on the various days, taken immediately to the
Laboratory, where the plants were carefully cleaned of adhering impurities
and divided into the various parts, e.g., Leaves, stem, root, grain, etc.
weighed amount of each was taken for moisture determination and the rest
was dried and bottled up for future determinations of the Chemical compo-
sition.

The analytical methods followed were, in main, those recommended by
the A.0.A.C. In the estimation of /yoz, Ca and Mg, the Phosphoric acid
was removed as Ammonium Phospho-molybdate, a procedure which was
found to give essentially the same results, though more convenient in mani-
pulation than the more commonly adopted basic ferric acetate method.
Diastatic activity was determined by reacting 1 gm. sample of the dry
powder with 20 cc. of 2 per cent Soluble Starch Solution for 24 hours at the
laboratory temperature (28° to 30° C), clarifying the solution with alumina
cream, making up to 50 c.c and determining the reducing power of an ali-
quot by DBertrand’s Volumetric Permanganate method. The results are
expressed in milligrams of maltose produced. Phosphoric acid was deter-
mined by titrating Ammonium Phospho-molybdate with standard alkali. In
the determination of Total Nitrogen, Gunning's modification of Kieldahl's
method was adopted.

The data obtained are contained in the annexed Tables Nos. I1to V
and, for the sake of clearness, have been expressed :—

(1) As percentages of the dry matter in ,each part—Leaves, Stem,
Root etc.

(2) As absolute weights of the constituents per hundred plants, in
each part separately, and also in the plant as a whole. The latter enables us
to follow the total absorption of the nutrients from the soil by the plant at
successive stages of growth.

The data are represented also graphically in Graphs Nos. I to VIIIL

NITROGEN

Nitrogen is an important constituent of Cholam Fodder, having regard
to the Protein it constitutes, and as such, the variations in Nitrogen content
during growth are of special interest.

The changes in the values for Total Nitrogen, expressed as percen-
tages on the dry matter, are represented graphically in Fig. L. From the
curves, it will be noted :—(1) that the leaves contain always a higher per-
centage of Nitrogen than the stem, and the latter, generally more in turn,
than the root, and (2) that the proportion of Nitrogen in the dry matter, is
highest in the early stages. For example, in the case of the leaves, it is
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3.193 per cent, in the stem 2'658 per cent. and in the root 2:192 per cent.
The proportion is kept at a fairly high level till the flowering stage. When
flower buds appear, there is a sudden fall, due to the translocation of the
accumulated nitrogen into the grain.

The values for the total quantity of Nitrogen absorbed and retained by
the plant, show a steady rise in the various parts (Leaves, Stem and Root)
till the stage of flowering, after which there is a rapid decline. Taking 100
plants as a convenient unit, there are, at the * seed formation ’ stage, 49-56
gm. of Nitrogen in the leaves, 67-88 gm. in the stem and 11*30 gm. in the
root, i.e., 128'8 gm. in the vegetative parts of 100 plants. After the seeds
‘have become ripe, however, nearly -about 60 per cent. of the Nitrogen is
transferred into.the grain, so that the grains contain more Nitrogen than
the rest of the plant put together, even though the grains weigh only about
half as much as the rest of the plant. As such, from the point of view of
Fodder, the plant cut at the flowering 'stage, is much richer in Nitrogen
than that allowed to ripen its seed.

The continued ability of the plant to absorb and store Nitrogen tilt
the ¢ Seed’ stage, would seem to indicate that the more Nitrogen that is
applied as fertilizer to a plant prior to the stage of flowering (within
limits, of course), the more will be the absorption and store of Nitrogen in
the Tissues, which would be later available for the making of the grain.
Hoagland (1) has found that the concentration of Nitrogen in the tissues
and tissue-fluids. varies directly, though not proportionally with the concen-
tration in the external nutrient medium ; but the problem is complicated by
other growth factors, depending on the individual peculiarities of each
plant, as shown by Gericke in his interesting experiments on the effect of
application of Nitrogen at different periods in the life of the wheat plant.
He found (2) that very early applications, say, at or prior to sowing,merely
tend to increase vegetative growth, whereas later applications (of course,

before flowering), increase the protein content and hardness of wheat.

By a closer study of the Nitrogen Metabolism of the Cholam Plant, it
might be possible for the Farmer so to regulate the quantity and time of
application of Nitrogenous fertilizers to his crop, as to control the pro-
tein content of the grain, on which depend !important factors like quality,
fitness for Malting purposes etc.

PHOSPHORIC ACID

The requirements of the plant for .Phosphoric Acid are much smaller
and steadier than for Nitrogen. It can be said in general, that the changes
in Phosphorus follow those in Nitrogen.

Expressing the figures in terms of percentages of dry matter, we note
that the curves show two maxima—one at the seedling stage, corresponding
to a period of rapid root-development, and the other -at the stage of grain-
formation, showing the demand for Phosphorus at the two stage. As in
the case of Nitrogen, the leaves usually contain more phosphorus than the
stem, and the latter more so than the root. Taking the absolute quan-
tities of Phosphorus present in the tissues, there is a progressive increase
upto the seed formation stage, after which there is'a decline, due to the
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transfer of a portion of the phosphorus to the grain. Thus the Phos-
phorus content of 100 plants (excluding grain), reaches a maximum value of
'26'03 gm. at the seed formation stage, after which there is a fall to 10-86
gm. corresponding to the dead ripe stage, when the leaves and stem get

dry.

From the point of view of use as Fodder, the crop cut at the flowering
stage contains almost double the quantity of Phosphorus contained in the
crop cut after the grains have become fully ripe.

In the case of Phosphorus, the plant does not appear to have the capa-
city to store it in the tissues, as it does Nitrogen. In the case of Nitrogen,
out of about 200 gm. present per 100 plants, (including grain) at the stage
of maturity, about 75 per cent. was already present in the plant at the stage
of seed-formation, and only 25 per cent. was thereafter absorbed ifrom the
soil. This storage capacity in the case of N itrogen is physiologically
valuable, since, in the normal soil, there is only a small and steady supply
of Nitrogen available in the form of Nitrate at any moment ; and even this
supply is apt to be leached away, if not immediately absorbed by the plant
and stored for future requirements.

In the case of Phosphorus, out of about 58 gm. present per 100 plants
at the stage of maturity, only about 21 gm. were present at the stage of
flowering. After the grains are formed, however, there is a rapid absorption
of phosphorus from the soil, to meet the physiological requirements of the
plant, as shown by the rapid rise in the curve during the later stages of the
plant’s life ; as much as 37 gm. are translocated to the grain within a period
of about a month, of which only about 7 or 8 gm. have come from the pre-
vious store in the tissues and about 30 gm. have been freshly absorbed

from the soil.
POTASH

The demand for Potash, as in the case of Nitrogen and Phosphoric
acid, seems to be particularly great in the early stages, for in the seedling
stage, the percentage of Potash on the dry matter is highest (Leaf: 2-886
per cent, Stem 4:040 per cent and Root 5:178 per cent). The saying ¢ Potash
goes to make carbohydrates’ seems to hold good in a general way, for
Potash accumulates chiefly in the stem and root, where there is also an
accumulation of carbohydrates. There is however an essential difference
between Potash Metabolism and that of Nitrogen or Phosphoric Acidg,
namely that, whereas in the latter two cases, all the extra Nitrogen or
Phosphoric acid stored up in the vegetative tissues, is carried later on to the
grain, the Potash is mostly left behind in the tissues and only small quanti-
ties are taken up by the grain. In the present experiment, out of about
180 gm. of Potash in 100 plants weighing about 12,000 gm. (dry matter
without grain), only about 13 gm. are transferred into the grain, weighing
about 6,000 gm. This seeming anomalous behaviour of Potash might serve
to explain why increasing yields of grain are generally obtained by applica-
tions of Phosphoric acid and Nitrogen, while, Potash above a minimum
value has no such effect. The absorption and accumulation of Potash in
the stem continues so long as Carbohydrates are manufactured and stored,
The fact that the Potash so accumulated, is left behind in the tissues,
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while a large amount of the carbohydrates is transferred to the grain, would
seem to indicate that Potash is more necessary in the manufacture of the
Carbohydrates than in their translocation from one part of the plant to
another,

CALCIUM

Calcium shows a somewhat different variation, inasmuch as there is a
continuous accumulation of this element in the leaf, from 0-644 per cent in
the early stages to 1:190 per cent in the later stages. Such accumulation
is not noted in the case of the stem or root.

The accumulation of Calcium in the Leaves, in the later stages might
be closely connected with the translocation of Nitrogenous products to the
grain. Parker and Truog (4) advanced the hypothesis that Calcium helps
in the synthesis of Protein from the Carbohydrate and Nitrogen, by neutra-
lizing the acids that are formed as by products of such synthesis. But the
present experiments show that the main accumulation of Calcium takes
place after most of the Nitrogen required has been absorbed and the results
seem to indicate that Calcium plays an important part in the translocation
of Protein and other Nitrogenous products from the tissues to the grain.
In this connection may be cited the interesting results obtained by Gericke
(3) who found that the Protein content of wheat grown for 10 weeks in a
complete nutrient solution and later transferred to a solution devoid of
Calcium, was only half the Protein content of the grain obtained from the
normal plant.

DEVELOPMENT OF THE CHOLAM GRAIN

Analysis of the Cholam flower, grain and Bhusa at various stages of
development of the plant was also made, with special reference to the
mineral constituents and Diastatic activity. The data are set out in Table
No. IV and also graphically in Figs. Nos. VII and VIIL

The data show that the course of development of the Cholam grain,
can be divided roughly into two periods of almost equal extent. The first
period is one of building the cell-walls and tissue-fabric of the grain, for
which a large amount of mineral matter, principally Silica and Calcium
seem required. There is a simultaneous accumulation of nearly the whole
of the Nitrogen and Phosphoric acid required by the grain. After the first
stage of building the céll-fabric of the grain is over, certain of the auxiliary
elements, which obviously find no further place in the economy of the grain,
e.g., Silica, Calcium, Iron, Alumina, etc., are rapidly ejected from the grain,
leaving only small quantities of them behind. These excrements find
their way into the Bhusa, leaves and other tissues of the plant. In the
second period, there is a rapid accumulation of carbohydrates. Potash and
Magnesia show a steady increase throughout.

The chemical changes in the development of the grain follow in
miniature that of the plant itself; the flower corresponds to the seed-
ling stage, inasmuch as it is rich in the various ’nutrient elements
(Nitrogen 2:768 per cent, Phosphoric acid 0:904 per cent, Potash 1-85 per
cent, CaO 0-306 per cent). The curves representing the percentage of the
elemeints on the dry matter show generally a fall from the flowering stage
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to the earlier stages of grain formation, followed by a gradual recovery.
The Bhusa is very poor in.Nitrogen (0-657 per cent on dry matter) as
compared with the flower (2:768 per cent) and grain (2:11 per cent).

The variations in the content of Silica during the development of the
grain are very marked. Thus the flowers contained 1-032 per cent on dry
matter, whereas in the initial stages of grain-development, the proportion
rose up to 2:702 per cent. In the second half-period of development,
however, there was a rapid fall to 0-140 per cent. This decrease is not due
to the accumulation of other constituents but is absolute, as shown by the
total quantities of Silica present in the seed at different stages. . Expressed
in grams per 100 plants, the flowers contained 2:23 gm., the seed in the
eatlier stages 25'43 gm. and 70-31 gm. and in the later stages 7:64 gm.
and 832 gm. It is interesting to note that the Bhusa in the later stages
contains nearly 70-15 gm. of Silica per 100 plants, showing that the excess
of Silica has been returned from the grain to the Bhusa. Obviously, Silica
plays an important part in the early stages of development of the grain,
either in helping the transportation of organic Phosphorus compounds into
the grain or in the building up of the cell fabric. Like CaO and Jron, once
its function is fulfilled, it is expelled from the grain into the Bhusa, which
becomes rich in this element and contains as much as 7°872 per cent of it
on the dry matter. .

In the case of Iron and Alumina, and also Calcium, there is a similar
rapid intake in the first-half period of the development of the grain, and a
rapid fall in the Second period, not merely in the relative percentages on
dry matter, but in the absolute quantities as well, in the grain of 100 plants.
The causes underlying this characteristic fluctuation in Silica, CaO, Iron
and Alumina require a more detailed examination of the maftter, before
definite conclusions can be arrived at.

LOSS OF NUTRIENTS BY THE PLANT

It is interesting to note that after the grains become fully ripe, there
appears to be set up a backward flow of nutrients from the plant to the soil.
Thus it is found that at the stage of maturity, there are present per 100
plants, 1466-4 gm. of mineral matter but a fortnight later, at the ‘ dead’ or
¢« over-ripe ’ stage when the leaves and stem get dry, the content of mineral
matter falls to 1147-8 gm.—the fall being chiefly due to Potash from
193-7 gm. to 1527 gm. Calcium from 863 gm. to 66'6 gm., Magnesium
from 87-5 gm. to 69-5 gm. Iron and Alumina from 75:5 gm. to 45:2 gm. anc
acid insoluble matter taken as Silica from 906:7 gm. to 7024 gm.

Though in the above interval, there is a slight increase in the conten
of Nitrogen, Phosphorus and other constituents in the grain, still, consider
ing the above great loss of nutrients to the extent of about 20 per cent fron
the plant to the soil, it would seem economically better to cut the crop af
the ripe stage and not to allow it to become ‘dead’ or ¢ Over-ripe’: suct
practice would help to preserve the nutritive value of the fodder,

The above results, showing a loss of nutrients from the plant to the
soil after the stage of rr.xaturity, is supported by the experiments of Burc
(5) and Sekera (6) working on Barley and Jones and Huston (7) working or
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Maize. All of them note a period of rapid absorption by the plant just
prior to the beginning of head formation, followed by a long period of slow
absorption, and finally a period of absolute loss from the plant.

Wilfarth, Romer and Wimmer (8) found that wheat and barley plants
contained very considerably less Potash and Nitrogen at maturity than
previously. They were of opinion that these elements after assisting in the
performance of the physiological processes within the plant, return again
to the soil through the roots.

It is interesting to note that the Soil Solution studies conducted by the
Government Agricultural Chemist, Coimbatore, (unpublished record) with
reference to cotton, also indicate a backward flow of nutrients from the
plant to the soil after the stage of maturity.

APPLICATION OF FERTILIZERS

The importance of choosing the time of application of fertilizers to
coincide with the stage of maximum physiological capacity for asssimilation
on the part of the plant, has been much stressed upon in recent researches
in regard to other crops. Thus, Steece (9) in his Report on the Agricultu-
ral Experimental Stations of the U. S. A. for 1927, notes that at the Alabama
Experimental Station, Nitrate of Soda, applied at the rate of 600 lbs. per
acre for cotton, 14, 40 and 61 days after planting, was absorbed in 36, 14
and 11 days respectively. He finds a close correlation between the rates of
growth and of Nitrate-absorption and observes :(—‘ The results suggested
that the loss of soluble Nitrogenous fertilizer, might be reduced by delaying
the application until the crop is able to absorb it rapidly.’

In the case of Cholam, it will be premature to draw conclusions from
one experiment and that not intended to examine the effect of application
of manures at different periods of the plant’s life, but the curves for the

. assimilation of Nitrogen and Phosphorus would tend to show that the

demand for the nutrient elements is great at two stages——first, at the
seedling stage, and secondly, prior to flowering. Though the intensity
factor is great at the seedling stage, the total assimilation capacity is small,
and hence in the case of fertilizers like Nitrates, which are apt to be leached
away, it would seem advisable to apply only a small portion at the time of
sowing, and reserve the bulk of the fertilizer for a somewhat later application,
but not so late as to affect flowering and seeding.

CONCLUSIONS
From the foregoing, it would therefore appear that ;:—

(1) The Cholam plant has got the capacity to absorb large quantities
of Nitrogen in the early stages, and after meeting the requirements of
vegetative production, store the remainder for translocation to the Seed.

(2) There is an accumulation of Nutrients in the plant till the stage
of flowering : the rate of absorption increases at first with growth, and is
most rapid during the period just prior to flowering ; after flowering, the
rate slows down—the main business of the plant being the translocation of
the absorbed Nutrients to the Seed.

(3) The Tissues are richest in plant Nutrients at the flowering stage
or immediately following it. The preseat practice of cutting the fodder
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BETTER FARMING, OR, AGRICULTURAL CO-OPERATION.'

BY V, MATHRUBUTHAM IYER, B.aA.,
Propaganda Inspector, Madura Co-operative Federation.

The Indian peasant is proverbially poor, ignorant, illiterate, improvi-
dent, depending on the vicissitudes of precarious monsoons and subject
to disease and famines. ¢ Chronic poverty leads to low agricultural  pro-
duction and low agricultural production leads in turn to poverty’. This,
in general, is the case of the 73 per cent of the population living in the
700,000 villages throughout India. The miserable position of the Indian
is very deplorable with his average life of 224 years and average income of
Rs. 46 per year. The agricultural indebtedness of the peasantry is appal-
ling and the mortgage indebtedness of India has been computed by experts
at 600 crores, so much so that it has reduced the Indian cultivator to the
position of * one who is no better than a serf.’

The uneconomic character of the holdings, the lack of irrigation facili-
ties in dry parts, the loss of income to the ryots caused by the destruction
due to foreign exploitation of the cottage industries which offered them a
source of subsidiary occupation in slack seasons, and the ignorance and the
conservative spirit of the cultivator, have all tended to low agricultural
production and very low standard of living in India. Above all, the increas-
ing indebtedness of the ryot has sapped his energy and enthusiasm.

- The solution for the Indian agricultural problem has been sketched
qut ably by Sir Horace Plunkett in his evidence given before the Royal
Agricultural Commission. He says that ¢ Agriculture must be treated as
an industry, as a business, and as a life.” The industry must be levelled
up to the efficiency of urban industries by the application of the modern
science. To develop it as an industry is chiefly the concern of the State.
While the organization of the business side of agriculture properly belongs
to private enterprise, in backward rural communities, the State will have to
take the initiative. The main point to be borne in mind is that the form of
co-operation must be the Co-operative and not the Joint-stock plan. Lastly,
the building up of agriculture as life, and improving social and intellectual
existence is best done by individuals and social service organizations,
although the Government should be prepared to direct and help rural
reconstruction.

. The agriculturist in India lacks capital and the knowledge to increase
the yield from -his land as much as possible. It is only by barnessing
capital with knowledge that there could be any hope of redemption. The
development of the credit activities in volume and variety cannot alone
golve the problem so much as non-credit activities devoted primarily to
‘development of agriculture in all directions. How can Co-operative
Societies help to gain this end ? The gnestion is best answered by a preli-
minary study of the history of co-operation in Western countries.

Ireland has many resemblances to India and therefore the achievements -

of co-operation to improve the agriculture of that country will, and are sure
to be a lessonof profit to us. Agricultural societies in Ireland undertook at
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the beginning two important functions, gamely, (1) the improvement of live-
stock and (2) the establishment of experimental plots. It enabled the smali
farmers to provide themselves with pure-bred bulls, boars, rams and sta]lipns
by judicious introduction of strains suited to local conditions. The live-
stock was thus improved immensely by the Auxiliary Agricultural Associa-
tions. These societies were the - principal distributors of agricultural
requirements in Ireland. By the use of associated credit these societies
were able to produce at the most favourable terms and at the same time to
give credit to their members when required, the period of repayment not

" exceeding ten months at the most. Some societies also took up the manu-

facturing of their own manure mixtures thus producing their own agricul-
tural requirements, some co-operative societies purchasing and hiring

machinery as well.

Experiments made in the co-operative sale of agricultural produce by
the Irish Agricultural Wholesale Society proved successful. They secured
better price-—they dealtin manures, seeds, machinery, implements, dairy
requirements and feeding stuffs and all descriptions of agricultural require-
ments and the local societies came to appreciate the important part played
by the I.A.W.S. and the protection offered to weaker societies.

Joint purchase of seed and manure yielded better crops. Instructions
given by the departmental lecturers and county instructors lec.l.t‘o an ex-
pansion of the production of compound manures. Bank facilities being

" needed, Trading Federations were started and societies were compelled to

become members thereof by the ILAW.S. and to deal exclusively wit.h
them and individual members had similarly to be bound to their

societies.

Some of the Irish Agricultural Societies did scarcely anything except
to purchase seeds and manures and it was ghgt}ght, that they. n}ight with
advantage add loan business to their activities. The societies were
ignorant as to the state of the market. The societies therefore thought it
would be better to arrange with the Wholesale to supply them with the
latest market information and thus it was considered that agricultural
societies should produce for their members everything they needed for
their agricultural industry. If the area was small, two or three societies should
unite together for the purpose. They employed really competent secreta-
ries and established adjunct veterinary societies for the benefit of the mem-
bers. Introduction of co-operative membership of agricultural machi-
nery got over some of the difficulties. Dairy societies appointed creamery
inspectors, cowtesting associations undertook periodical bacteriological
examinations, and all the year round supply of fodder and above all, efficient
managers did excellent work everywhere.

Thus the Irish farmers were determined to self-determine their own
industry. By 1920, every shade of opinion accepted the co-operative move-
ment as an indispensable element to national welfare. The General Purpose
Society helped them a great deal. , As ignorance of what co-operation was,
and the failure to apply co-operative doctrines would lead to the failure of
many - societies the work of the I.A.W.S. in education and propaganda
throughout the country under the lead of its great leaders and pioneers
was immense and benefitted the people very much. - .
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cultivators. Joining the Syndicate, the agriculturist had the advantage of
better prices, technical assistance, cattle insurance and credit. The
syndicate organized an industry, combined various classes of men and

enriched the agricultural work.

The recent history of agricultural development in Soviet Russia is
bewildering. They have far exceeded their estimate in the five-year plan
and 40 million hectares of land have been newly brought under cultivation
and an up-to-date factory for the manufacture of agricultural implements on
a very large scale has been set up. In formulating plans for the develop-
ment of the agricultural industry in India, attention must be directed to
raising the best crop possible. This can be done only by introducing
improved seeds, manures and scientific methods of cultivation in a manner
which can find popularity with the farmers. The foregoing methods by
which Ireland and Denmark improved their agriculture by forming agricul-
tural associations and organizing co-operative societies for certain purposes,
with a central agency at the top to guide and help, can be copied with profit

in our country,
Co-operative Marketing.—The farmer should concentrate on raising the
best crop possible from his land with healthy cattle and through improved
methods and as for marketing his produce, it must be done for him by other
organizations. In Europe the two functions are clearly divided. The
producer gives his best and undivided attention to his produce and the
marketing society of which he is a member finds out how to obtain the best
value for his crops. In this country unless the above method is adopted
and the middle-man eliminated (since the ryots are ignorant and helpless), a
large share of the profit cannot, and will not, go to the actual producer.
The financing banks can play a great part in helping to find a suitable
market for the raw products of a country. Here is an example.—The
Agricultural Bank of Bulgaria in 1919 undertook an investigation into the
marketing of the silk cocoons in their country and abroad. At that time
there was much exploitation by merchants, and producers consequently lost
heavily and many were forced to stop raising cocoons, inspite of the
éxcellent condition of their production. The Agricultural Bank knowing
exactly the price of cocoons abroad, began to operate in two directions
(1) by laying cocoons for itself and (2) by inducing the producers to deposit
their cocoons against provisional advance, The results of the intermedia-
tion of the bank were striking. The prices doubled immediately, and
within a period of five years, the producers got for their cocoons five times
the value that they were getting when their produce passed through the

hands of the middlemen.

Till recently, America led in marketing by sale of agricultural produce
on co-operative lines. In 1922, the turn.over of all the agricultural sale
societies in that country was over three hundred crores. Japan supplies
more than 64 per cent of the world's. supply of raw silk, There are at
least 20,000 syndicates dealing in the purchase of seeds, leaves, and sale of
cocoons which are all not incorporated but formed on co-operative lines.

In India, only in two provinces co-operative marketing has been
attempted ; the paddy and jute-sale societies in Bengal and the cotton-sale
societies in- Dharwar in the Bombay Presidency. In Madras there is a
cotton-sale society at Tiruppur which is yet in the infant stage. In the
Madura district, Co-operative Banks have been successfully worked out for

3
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the cardamom planters, who on the model of the Bulgarian Bank, have been
taking their stock and lending money on the pledge of the produce. But
for the marketing of their cardamom produce, an incorporated company
has been started with headquarters at Kombai and with sale branches
throughout India. If this marketing could be successfully done through
co-operative lines as well, it would be a marked achievement in Indian
co-operative marketing. The entire profit would then go to the producer.
Here is a good opportunity for the business co-operator.

Much remains to be done in the direction of marketing of agricultural
produce in our country at the present day. The defects noticed in the
co-operative movement in India to-day, are all due to the disproportionate
development of credit activities in the past quarter of a century to,the utter
neglect of other vital agricultural problems crying for help and redemption.

The Indian agriculturist is between two fires—the village money-lender
and the middleman. For all his requirements, both for family and cultiva-
tion expenses, the village money-lender lends him in cash and in kind, and
either takes back the money lent out with compound interest, or contracts
with the borrower to purchase his entire crops, or to the extent of his dues
which is done usually at rock-bottom prices. The borrower is thus a
double loser, paying high rates of interest and selling cheap. What is
left by the village money-lender is taken away by the middleman
who is the thin end of an unbroken chain of an organization in this
country who by a mechanized process of transport, carry away the raw
products of the country, slowly and silently to the big warehouses on the
coast to be shipped away to the foreign countries steeped in industrialism,
only to be shipped back to this country as finished goods selling at four to
ten times their original price. The magnitude of this trade will be evident
from the figures supplied annually by the Government which amounts to
several crores. Serious attention should be paid to this vast national
problem by all co-operators, economists, business-men and leaders of the
country. Efforts should be made to arrest this national annual drain, to
store the agricultural produce in India, and to manufacture them for the
various national wants, Only the surplus should be shipped away and at

~ fair prices, the business being done by wholesale co-operative societies.
The problem is immense as it is urgent and may seem impossible, but
nothing is impossible to the one who wills, be it a nation or an indivié]ual.

State Aid.-—Not the least but perhaps the foremost should be the help
rendered by the Government to gain this end. The gratitude of the
millions in India is theirs for having instituted the great co-operative
movement in India 25 years ago and guided it safely by offering it very
many facilities that as a result, it has taken deep root spreading its
branches everywhere and benefitting the people in many ways. The next
great step that the Government should take and pursue in the succeeding
quarter of a century should be taken in the direction of advancing agricul-
tural co-operation and. helping agricnlture through it. Even in German
where credit co-operation and banking are highly developed, the number gf’
agricultural co-operative societies is as high as 34,000, helping and aidin
the agriculturist from start to finish. The greatness of German beforg
the W.ar was through scientific agriculture. In Italy, the State hasy thrown
open its Exchequer to help the co-operative societies and develop the
agriculture of the State. The Bavarian Government gave generous sugport
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to agricultural societies in the first few years. For some years, grants

aggregating to £600 per annum were made to such societies and the State
made both advances and grants on a large scale to the erection and
equipment of crop granaries.

The State of Japan, has helped its primary industry, namely silk, by
grants of loans of very large sums at low interest and by the establishment
of Schools and Colleges for the teaching of Sericulture. At the head of all
is the Sericultural department of the State, which wifh its exports and
abundant resources have helped to develop this primary industry through
the aid of Co-operation that it stands to-day unrivalled in the face of
International competition in trade. . .

In England, in 1919 the Ministry of Agriculture agreed to make grants
to the Agricultural Organization Society from the Development fund on an
extensive scale, gradually diminishing every year for four years. It was
expected that by that time the society would be self-supporting and no further
assistance would be needed thereafter. The sums actually paid to the
Agricultural Organization Society under the above arrangement were as
follows :—

1919-20, £ 51,000 1921-22 4 11,586
1920-21 £ 28,000 1922-23 4 4,556

If this were so in the case of a country in which the occupation of
agriculture is confined only to a small percentage of the population, most
of whom are rich landlords owning large farms and estates, and where the
proportion of agricultural co-operative societies to the total number is
ludicrously small, how much more should be the magnitude and amount of
interest and care to be taken by the Government of India to develop the
agriculture of the country through co-operation and to help the poor,
miserable and petty-holding peasants !

Subsidiary Occupation.—It is a well-known fact that the Indian peasant
works on his land, only from six to eight months in a year and has no occu-
pation to do in slack seasons and off-hours. This is another national waste
and Richard Gregg in his book on ZEconomics of Khaddar has at a mode-
rate calculation computed the loss at 180 crores of rupees for the 107
million of the population directly working on the land. Old decadent
cottage industries which have received a rude shock by unhealthy foreign
competition, should be revived and new ones introduced in villages as sunited
to local conditions for utilizing the spare hours of the farmer which he
spends in idleness. Subsidiary occupations such as hand spinning and
weaving, fruit-gardening, mat-weaving, poultry-rearing, sericulture and a
host of others could be organized and encouraged to bring more money
into the pockets of the farmer and the poor.

A Scheme of Agricullural Education.—The primary duty of the State is to
educate the Indian agriculturist in the newer methods of cultivation with
improved appliances. Knowledge should precede and following it, he
should be supplied with good seeds, manures and implements and machi-
nery, and good breed of cattle all easily available for him at his door, with
an instructor to guide and help him through his agricultural operatj

Agricultural supervisors, on the model of the co-operative
should be trained in large numbers to take charge of from 25
and be made to move more closely with the villagers aud .,
guide to the ignorant ryots. 4 )
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Demonstration-farms on co-operative lines on the model of the one at
Lalgudy, under the guidance and supervision of the Agricultural depart-
ment should be started in as many centres, particularly in all talug head-
quarters where there is a constant concourse of villagers for purposes of
business, both official and trade. Agricultural societies should be started
in large numbers for the supply of good seeds, manures, and implements,
and the loans granted to members for the purchase of the above should
only be disbursed in kind from such societies. Loan and sale business
should be done in the same society and for the marketing business, it
should be connected with a Wholesale society at the top, managed by ’ex-
perienced and business-knowing persons thus completing the structure.

The Government may train men doing honorary work by giving them
agricultural education and giving them training in organization work, and
they in turn may be entrusted with doing a lot of preliminary work, as it is
being done in the case of co-operative and village panchayat movements.
A beginning could be made by training the office-bearers of the co-opera-
tive unions and societies, In the various co-cperative training institutes
now being conducted in the Madras presidency, the students may be given
training in agriculture from 4 to 6 months at least, as the present-day busi-
ness training is not sufficient to equip persons who are to work in the
villages. Besides, when the plague of unemployment visits such institu-
tions as it has done in the case of so many schools and colleges, the students
trained in such institutes may have the confidence to stand on their own
legs by forming agricultural co-operative societies and working for them.

Similarly, co-operative training could be given to the students and
officers in the Agricultural, Industrial and Dairy departments, since here-
after non-credit activities have to be entrusted to experts in'the particular
line so as to be sure of the success and continued progress. A liberal and

forward step to meet the situation is what is necessary at the present
moment.

'NEED FOR AGRICULTURAL IMPROVEMENTS AND
WHAT THEY ARE WITH SPECIAL REFERENCE
TO SOUTH KANARA

By K. UNNIKRISHNA MENON, Dir. AGRI.
(District Agricultural Officer, Tellickery).

To improve the position of the farmer either with regard to his
economic position or health—two inter-dependent factors—is the problem
on hand. I shall in this paper attempt to place ‘before you certain hard
facts which every ryot in the country, especially in the West Coast, has to
care for to improve his agricultural programme. We have to reme’mber at
the outset that the pro§perity of the country with about 80 per cent of

_its Apopulauon enga'ged in agriculture, must be identical with the advance
;haf"'thg country vyﬂl make in economic farming, in providing food for the
_,mg\g‘asmg population and in supplying raw materials for the industries at

. i

o ] ‘from a paper read before the Fourth Agricult i
e, {M kre—.lanuary reat gchu tural and Industrial Exhi-
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home and abroad so that the farmer may increase his purchasing and
earning capacity.

Communications have improved and transport faci.lities have increased,
so that whatever we produce has, 'in fact, to pe p]ace_ad in the world market
to compete with the produce of hxgh}y orgamze‘d scientific farmers of more
advanced countries. The economy in production must, therefore, be by
way of reduction in the cost per unit produced_. I_ncreased production has,
by itself, little value unless it ensures, al_ong with it, reduced_cost of pz:oduc-
tion. One has to practise economy day in and day out, particularly in the
following instances :—(1) Prevent waste, (?) utilize the waste products and
try to make a capital out of tpem,_ (3) increase .the produ_ctlon of such
materials as are now imported from other countries, esp.emaflly. for fp_od
purposes, and (4) diversify cropping so as to maintain the intrinsic fertility
“of the soil, defying adverse weather conditions; this la;.t will make the
farmer more self-contained than he is now and enabl.e him to have some
saleable commodity throughout the year to meet his cash requirements.
In the economy of a farm, diversity of cropping, per}haps, will count }{igher
than anything else to make the owner successful in the business side of
farming. The rearing of livestock of all sorts will also be one of the
aspects of diversified farming incidentally helping the farmer to better
utilization of waste. »

For a moment let us look at the amount of food-stuffs that we import
into this Presidency. We had, within the last one year, imported about
10,000 cwts. of dairy products mostly condensed milk, about 100,000 cwts.
of sugar, and about 40,000 cwts. of starches like sago, etc. On the West-
Coast, though we have ample rainfall: for six months and consequently
luxurious growth of grass on our hill slopes, our cattle are starved to death
during the hot months. If any, with tenacity of life, luckily survive the hot
weather, they cannot but be the half-starved poor specimens which the West
Coast cattle now are. They yield little or no milk. To maintain poor
animals is itself bad economy. Itis very imperative that we should improve
our animals as fast as we can. Milk food is becpming more and more
popular and is being recognized as an important n.rtxcle of diet. The short-
age of its supply is a cause for national degeneration. S}ronge; and better
working animals are also necessary factors for economic farming. With-
out losing any more time, we have to start work with regard to improve-
ment of our livestock, by paying attention to better feeding, breeding and
housing of our animals. We must arrange to conserve the large quantity
of hill grass which is now practically wasted, by converting it into silage,
for later use in hot weather. Silage is as good as green stuff for cattle, and
can be made from hill grass by cutting it when in tender flowers, packing
.well and preserving under ground. 1 am very grateful, in this connection,
‘to Mr. and Mrs. Sreshta and to the Mission Farm at Moodbidri, for the
very valuable demonstration they have made for silage making on their
estates. Besides this, a farmer must be able to grow fodder crops as well.
Cholam and the various pulse crops are well suited for this purpose. Even
under shade of coconuts we have been able to produce 8,000 1bs. of green
stuff per acre in Kasargod, and in the open ground it must yield more. I
wish to lay emphasis on the fact that the grower of the coconut must, in
particular, devote attention to produce some crop between the rows of the
trees and a fodder crop of cholam must certainly find its place in the rota.
tion. Guinea grass and elephant grass can also be cultivated in all places
where there are facilities for irrigation-during the hot weather, If better
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milkers are kept, it will pay the owner to feed them with cotton seeds, oil
cakes and the like, in addition to fodder.

As regards breeding, we have got only half a dozen Dbulls of the right
type on the West Coast. I wish that every village had its own breeding bull
which, if maintained properly and made to serve not less than 40 cows a year,
will be paid a premium of Rs. 100 a year by the Government. The bulls can
be worked in the fields for half the day as they want exercise. Therefore,
if a farmer maintains a pair of them for part-time work as well, he will be
able to derive the full benefit out of them and make it an economic
proposition. The two bulls now stationed at Mangalore are serving a large
number of cows, but the progeny do not all receive the better feeding and
attention they deserve. I am grateful to the District Advancement Asso-
ciation for the interest they have shown in this affair by having given hous-
ing facilities for these bulls. Let me add that goats, pigs and poultry are
also necessary for every farm. They will, if properly managed, contribute,
in no small measure, to the prevention of waste.

Next we come to the enormous import of sugar into a country that has
large areas under sugar-cane. Even with the present area under sugar-cane
we can in due course double the yields of sugar and approach the Java
yields of 6 tons of sugar per acre which are only the result of improvements
in varietal, manurial and cultural wethods. When sugar-cane becomes a
more paying crop it will certainly spread over a larger area and help us to
keep down the import.

As regards starchy [oods, the cultivation of tapioca, plantains, sweet
potatoes and various other root-crops, will certainly angment the food-
supply and money return to the farmer. Groundnut as ‘a money-crop is in
no way unimportant. Cambodia cottor grown as a dry-land crop in the
Pattambi Research Station promises to be a paying crop of the future.
Mention may here be made also of both pepper and coconut in suitable
areas.

The extensive dry lands now lying waste can be gradually devoted to
cashewnuts which are expected to give an average income of Rs. 50 per
acre from fruits alone besides supplying fuel. The cultivation of fuel trees
of all sorts must be encouraged in the rural economy of the country so that
the large supply of cheap fuel available will put a stop to the vicious habit
of burning cattle-dung as fuel. It is a serious mistake to think that the
burning of any dry stuff will convert it into valuable manure. On the other
hand, the organic matter which is a very valuable ingredient in any soil for
improving its water-holding capacity and its drainage, is fully lost when
any stuff fit for manure is burnt, not to speak of the loss of nitrogen.
Therefore, I have to appeal to you, farmers of the West Coast, to have a
compost-pit or two in the immediate vicinity of your dwelling house and
deposit in them any sort of waste organic matter (animal or vegetable)
including the leaves on which you eat, the skins or ribs of vegetables
carved for the kitchen, etc., with intervening layers of cow-dung and keep
it covered with a layer of earth. Sweepings of the yard or threshing floor,
waste straw, plant stubbles, etc., not fit for litter, can all go into this pit, In
the course of a couple of months, this deposit of very valuable capital will
begin to pay you interest, when you are able to use it as manure. This is
the most important way to prevent waste in the rural areas. In the urban
parts there is more of such wastes and less of cultivation, but it is grievous

April 1931] Need for Agricultural Improvements 179

to note that even a small fraction of this waste is not properly utilized by
the neighbouring farmers for manuring purposes. The night-soil dumping
grounds of this Municipality must be able to produce plenty of good fodder
to serve also as a source of profit to the Municipality, if the area can be
enclosed and leased out for the purpose. Vegetables also may gradually
take the place of fodder in the dumping grounds. The sewage of our
town is itseif a very rich manure, if we can only utilize it. In the interior
villages also, bore-hole latrines must help to preserve the human excreta
within the soil to form manure in the near future. The dumping of well-
preserved cattle-manure in the open without even a layer of earth is a
practice which should be condemned. The proper conservation and utiliza-
tion of the excreta of all farm animals is as important an item in the
utilization of waste as it is from a sanitary point of view.

If waste is prevented by the above method we are in a position to
augment our manure supply by the use of more concentrated manures like
bonemeal, oil-cakes, etc., which are now largely exported. This is in fact
a drain on our resources. Tne amount of export of these materials for
this Presidency alone is 115,630 tons of oil cakes, (including that sent in
the shape of oil-seeds), 7,429 tons of bones and 1,000 tons of other organic
manures. If we begin to use more of these things, we shall be helping to
maintain the fertility of our soils. We may export all the cotton lint and
oil beyond our requirements as they do not carry with them our soil
fertility. The use of chemical manures is a step after adopting the above
procedure in maintaining the fertility of our lands. They must be applied
judiciously with great care and in suitable mixtures, only to supplement the
the bulky organic manures. By adopting the more economic method of
conserving bulky manures and utilizing wastes of all sorts, th: Chinese have
been able to maintain the fertility of their soils for the past several scores
of centuries. The Chinese get an average yield of 4,000 Ibs. of paddy and
Japan about 6,000 Ibs. per acre, while 2,500 1bs. will be considered a heavy
yield in South Kanara and the average yield is only about 1,500 lbs. per
acre. Yet we pretend to be some of the best rice-cultivators of the
world !

Every one knows that the cost of cultivation for raising apure or mixed
crop will not vary much but in the outturn, the pure seed will certainly beat
down the other. This is how the plant-breeder helps the farmer to realize
better profits. Seeds like G. E. B. 24 and other selections of paddy, for
instance, bear bigger ear-heads, mature more uniformly and yield better
quality of rice with less of husk and therefore they are really more profitable
than the local ones. Again in situations of shortage of water-supply, where
the local varieties have failed, G. E.B. 24 has given a satisfactory second
crop. Even with the local varieties, the simple method of bulk selection
(selection of ear-heads) has proved to ensure heavier yields and when proper
manuring is adopted, these heavier yields won’t affect the soil fertility at all.
In some places of South Kanara where the continuous cultivation of green-
manure crops has tended to increase chaff in paddy, the land must receive a
corrective application of bonemeal of about 2 cwts. per acre per year
Amongst sugar-cane varieties, Fiji B. for instance, stands better manuring:
I have come across certain plots of red cane and Fiji B, manured purely with
chemical manures. The crop is good this year, but it is a great damage
done to the land and to future crop, as the ryot has not added enough organic
manures to the fields. Besides this, sugar-cane comes into the same field
once in two years. I wish there should be at least 3 years’ interval
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between two sugar-cane crops in the same field. As we do not adopt these
principles in our cultivation, we have been damaging our crops and deterio-
rating our lands.

Efficient implements will require slightly higher investments than
inefficient ones, but the profits will in the long run out-weigh the increased
investments several times. An implement like the Meston plough is really
a more efficient one as it moves the whole surface soil in one operation. A
guntaka of the type exhibited here by a cultivator, to stir the soil, to collect
weeds and to break clods, is worth the investment on it. A mammott; fork
that pulverizes the seed-bed or digs out manure much sooner than anordinary
mammotli is a necessary investment to save the labour of the farmer. The
iron mill, the introduction of which has been helped to a considerable
extent by the District Advancement Association, has practically replaced
the old sugar-cane mill throughout the sugar-cane area. So too, have the
adoption of Sindewahe, Poona and Battery furnaces. They have considerably
more room to spread, and to save fuel, which must necessarily go to replace
the cow-dung cake of the kitchen.

_ Timely action to adopt preventive and remedial measures of fungus
diseases or insect pests must be considered very important. Timely reports
of such attacks will help in dealing with them and in saving the crop over
large areas.
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AGRICULTURAL S$CIENCE—ITS HISTORY AND RECENT
DEVELOPMENT"

By Dr. BERNARD A. KEEN, D. Sc.
Director, Agricultural Research Institule, Pusa.

I propose to deal with the subject in the nature of a general address for
two reasons. Firstly, your Secretary’s request for a lecture by me, reached
me just before I left on tour, leaving me very little time for adequate
preparation. I should have liked to deliver a considered scientific lecture,
but, that meant equipping myself with diagrams, statements, slides, and all
those paraphernalia which one scientist would like to have, when addressing
fellow-scientists. On thinking over, I thought it would not be a bad plan
to give, instead of a formal scientific address, a general talk. It is a great
advantage for research workers to take from time to time, a broader anda
more general outlook by reading the history of agriculture and agricultural
science. In fact, I would suggest to some of the younger members of the
Association that they should take up the subject as a hobby, and I can assure
them it will be of absorbing interest. Inthis country, with its long civiliza-
tion, you will find the history of agriculture and agricultural practices is a
unique subject that will more than repay the attention you devote to its
study.

The history of agricultural science is very short ; it is hardly a century
old. Most of the agricultural practices had developed before agricultural
science even began. Compared with Engineering, for example, the position
is quite the reverse in agricultural science. Electrical Engineering in fact
is a child of the laboratory and an application of pure science,—physics, and
you have only to conceive of what modern industry would be without
Electrical Engineering, to realize this. With agriculture, however, actual
knowledge is, and for some time will be, far ahead of the scientific theories

and explanations.

Modern agricultural science developed from the days of Liebig and
Schubler in Germany, Boussingault in France, and Lawes and Gilbert in
England. These latter two worked in Rothamsted, and as most of you are
generally familiar withit, I will trace the growth of agricultural science with
the history of Rothamsted as a background, giving personal and interesting
details of its growth.

Lawes was an English country gentleman, a type that is fast disappear.
ing in these days,—and he succeeded to a small estate at about the time of
the end of the Napoleonic wars. He found his estate impoverished and the
fertility of his soils low. He recognized that he had to get more money out
of his lands somechow. He had been to Oxford, but for some obscure
reason returned without a degree. He fitted up a room in his house as a
chemical laboratory, and tried various experiments. The only manures
generally available and used in those days, were farmyard manure and chalk.
He found that liberal doses of farmyard manure and chalk gave bigger

1 A lecture delivered under the auspices of the Association of Economic Biologists,
Coimbatore on February 17, 1931.

4



182 The Madras Agricultural Journal [Vol. x1x, No. 4

yields pf crops and he set himself to find out why this was so. He started
analyzmg soils e}nd plants, and began supplying to the soil, the ingredients
that it was deficient in.

In this manner, phosphate was the first thing he started with. In those
days phosphatic manures were generally used mainly in the form of powdered
bones, but the phosphate in them was not very available. Lawes set himself
to.makc this more available by treating bones with sulphuric acid, and tried
this trea'ted product in a number of pot-experiments on turnips—a very
responsive plant. He had the luck of a successful scientist for the pot-
experimer.s showed that phosphoric acid had been made available by
sulphuric acid. That bones treated like this could increase yield, set him
thinking. He was a unique man with a clear, far-reaching, scientific outlook
associated with good business sense, a rare combination of two different
mental qualities. He realized that it would be to his financial advantage
and to that of agriculture if he could start marketing his phosphate product
as a fertilizér. The serious trouble was that the supply of bones was not
sufficient for the manufacture of ¢ super’. The only other source in England
of phosphates were the deposits found in the various parts of the country
known as coproliles, of which only small supplies were available. At this’
time however, the geologists’ discovery of large areas of rock-phosphate
in different parts of the world solved the problem and brushed aside difficul-
ties about the source of raw material. '

Lawes set up a small factory for the manufacture of  super’ with rock-
phosphate obtained from Africa, and sulphuric acid available at home. It is
interesting and amusing to read how careful he had to be, because about a
hundred years ago it was not considered correct for a gentleman to be
engaged in such pursuits, and he had therefore to carry out the manufacture
in a somewhat obscure manner. We have in the archives at Rothamsted
an original copy of the Gardener’s Chronicle—a paper of those days,—in
which can be found the first advertisemeut that Lawes put in about his new
¢super’. It is a small one occupying about half an inch in one column.

In ashort time, Lawes’ finances improved. But he had more at heart
the improvement of agriculture in the whole country and the enhancement
of agricultural returns by the application of phosphates in an available form
to stimulate yields. He set out a number of plots, to test over a aumber of
seasons, the effect of ‘super’ and of farmyard manure on the growth of crops
He carried out chemical analysis of the farmyard manure, the soil and the:
crop, to trace any relationships between each other and to see whether any
particular ‘-manure could be advantageously applied. Analysis showed
that farmyard manure contained several fertilizing ingredients, and later on
he started a series of plots manured with farmyard manure and these,
chemical compounds. This indeed was the beginning of the famous Broad-
balk experiments at Rothamsted, started in 1839 and continued without
change up to the present day.

Not being himself a fully trained chemist, he felt the need for the co-
operation of one, and he appointed as his private assistant Dr. Gilbert, wh
had studied in Germany and in University College, London. This vs;a o
1843. Gilbert was a magnificent worker on the detailed side. Lawes cosui?i1
sweep out the broad outlines and Gilbert could fill in the details and th
started the combination of this fortunate pair. It was at about‘ this tinl::
that Liebig working in Germany, set forth his theory of plant-nutrition
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based on his analyses. He held that the soil con§isted .essent_ially of
phosphates, potash, and silicates, and supplied these mxneral ingredients to
plants, which got their nitrogen indirectly from the air. Accqrdmg to him
therefore, the only necessary manure was a collection of minerals to be
applied to the soil. His theory sounded quite reasonable, and he was so
confident of it himself that he patented and put on the markets, compounds
to provide potash and phosphorous for soils. Troujole was how‘ever, in store
for Liebig. His manures failed to prodpce any increased yield. .Durmg
one stage of the process of manufacgurmg thesc? compounds, fu519n was
employed. This rendered the ingredients unave}llab]e; they were in fact,
only potential manures. He was also in error in asserting .that nitrogen
need not be included in the ingredients to he added to the soils.

Lawes showed by practical experiments that nitrogen was necessary.
He laid out a number of plots manured with farmyayd manure, Liebig’s
mineral mixture, the same mixture plus nitrogen in increasing doses
and a no-manure control plot, and the results were conclum‘ve. (For
supplying nitrogen he used ammonium sulphate which was avallablg as a
by-product of the gas industry). The plot manured with the mineral
mixtures of Liebig gave yields little better than the no-manure plot; the
three plots with mineral mixtures plus increasing doses of nitrogen gave
larger yields, and the yield of the last plot—that manured with the largest
dose of nitrogen—was equal to the yield of the farmyard manure plot
itself.

Lawes thus showed the importance of nitrogen, potash and phosphoric
acid as essential elements, recognizing at the same time the importance of
temperature, climate, etc., on making these available, T}ms the conclu.smn’
of Lawes’ first agricultural demonstration was practical and obvious.
« Supply the impoverished soils in England with nitrogen, phosphorous and
potash.” The results of his experiments were remarkable. Inafew years,
the yield of wheat per acre in the surrounding areas rose by about 10
bushels or 600 1lbs. This is perhaps the greatest smglg achievement in
modern agriculture, and was entirely due to Lawes and Gilbert.

Lawes extended his manure factory and began to manufacture, besides
¢ super ’, other manures as well. His ﬁnanpes improved and hq soon
became a wealthy man. Buf he devoted'hlgnself at the.san}e time to
carrying on scientific work. Throughout his life, he kept his scientific and
his commercial activities separate from each other. ‘Thus Rothamsted was
from its beginning, an independent research station and not a research
laboratory attached to a manure manufactory.

They were an ideal pair ; Gilbert refusing to move one step forward
until he had proved to the hilt the soundness of.every hypo}hes1s, and I_Jawe:q,
eager to push forward with new ideas; the wise, fay-seemg man with 1}13
broad outlook, and the trained research worker passionately fond of details
formed a pair in perfect harmony. .They can be compared to a steam-
engine; Lawes was the piston, and Gilbert the flange on the wheels.

Their note-books, which are preserved at Rothamsted, give an insight
into their natures. Lawes’ note-books are neatly kept, but are relatively
empty, although the main plan and.the pagkground are there., Gilbert’s, on
the other hand, are almost unintelligible, crowded with figures and
calculations. But every figure there, and every calculation was a brick in
the edifice he was building.. These note-books convey more than anything
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else, the true characteristics of these two men. It was fortunate that both
were endowed with vigorous constitutions and thus they worked together
for nearly 60 years—ILawes died in 1900, and Gilbert in 1901—and the
length of this partnership is unique in agricultural science, or in any other
science for that matter.

Lawes’ and Gilbert’s studies on artificial manures and yields of crops
were only two aspects of their activities. They did other work besides.
They devoted attention to the permanent meadow land at Rothamsted and
to the improvement of pastures. They tried to find out that indefinable
term in agricultural produce—gquality—as they realized that yield (or
quantity) was not the sole criterion; the flours from the wheats of the
different plots of Broadbalk field were given to an expert baker, for a proper
assessment of their quality and suitability to produce good loaves. They
thus tried to trace a relationship between quality and manurial treatment,
which only in recent years has come to be fully investigated. They also
tried experiments in plant breeding and the differential response of varieties
to treatment. They experimented as well on the feeding of animals, as
they realized that the kind and quantity of agricultural produce fed to
animals, is reflected in the quantity of milk and meat produced. Thus they
started nutritional experiments on pigs and cattle, analyzing carcases of

animals and accumulating vast stores of detailed information. The modemn-

science of animal nutrition started in fact, from their work,

Thus, the whole gamut of agricultural science, plant-breeding, botany,
chemistry, physics, bacteriology and even animal breeding and animal
nutrition—was traversed by Lawes and Gilbert. More important than
anything else, they had an eye for the future. They knew their methods
were not final, and saw the importance of the repetition of their experiments
on the same material at some later date. They established therefore,
a museum of raw materials—soil samples, wheats, barleys, hays,
and even samples used in the animal nutrition experiments. You
can see to this day at Rothamsted, soil samples from depths of 9 inches
to 9 feet, taken as early as 1843, kept in bottles hermetically sealed. The
inestimable value to future workers of such a procedure was perhaps not
fully visualized, even by Lawes and Gilbert themselves. To give only one
example, when recently there arose a question as to how long amoebze
could remain alive in the cyst form in a dry soil, the problem would have
necessitated examining the dry soil at intervals over a very long period.
But the foresight of Lawes and Gilbert enabled the answer to be obtained
in a few days. For the experiment could be done * backwards’, as it were,
by taking in turn the older samples until one came to a sample in which no
amoebze had survived. The philosophy of their lifework was ¢ do everything
you can thoroughly, and with the best apparatus, but leave 'some of the
original material for re-examination when improved methods of attack and
analysis develop later.” Their work has resulted therefore in the preserva-
tion of continuity—so important in research. I may add that, to this day,
this is the ruling idea of all the workers in Rothamsted. ILawes and Gilbert
became world-famous ; they were honoured by Queen Victoria, Lawes was
made a Baronet, and Gilbert a Knight, at a time, mind you, when such
honours were rarely bestowed on men of science.

When their work was over, one phase of the history of our subject was
passed. Specialization was already coming in, and this brought with it

advantages and also dangers. It is inevitable that the development of a
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subject should lead to specializ.ation but this tends to divide a science into
water-tight compartments, with a corresponding lack of ' co-operation
between the different special_xsts. It is obvious for example, that no one
man can become an authority in all the branches of Entomology. Bx}t, as
it takes years to achieve authority 1n any given subsection of a science,
some form of specialization on the part of scientists is inevitable, if pro-
gress is to be rapid. Specialization was also accelerated by the great War,
when it became necessary to explore every avenue of science in the attempt

to increase-our food supply.

A point of interest to be noted is, that up to the end pf the Lawes and
Gilbert era, chemistry was predominant in agricultural science.

But other sciences were being pressed into_ service, P]ant-bt;eeding
was perhaps the next in historic or@le‘r. The rediscovery of. Mendel’'s Law
opened up a new vista, and two st.rlkmg examples‘ can be given. One was
the simple selection method, leading to the creation of Marquzs.wheat in
Canada by Saunders and his father. Their aim was to ol.)tam a good
quality wheat producing a strong flour and they tested their .wh_eats.by
chewing a few grains until the starch was reI'noved, Vand then estimating
the quality of the glutinous residue on which the ‘strength of the flour
depends. This was a simple but laborious met}.xod, for many h_undreds of
samples had to be examined. Another example is that of Biffen in England
who, working on genetical lines was able to prodgcq a good Et.xghsh _wh.eat
giving a strong flour, in contrast to the great majority of English vgnetxes,
whose flour is weak.

imal-breeding was the next branch of agricultural science to develop,
althcf}:t;l;nhistoricall}g it goes back a long way to tpe days of Bal_:ewell of
the 18th century—who made some remarkable improvements in cattle.
‘Phis branch of agricultural science has made rapid strides, so much so, that
sheep which formerly had to be reared for four or five years to make th(.em
fit for the market, hardly pass a summer through now. ] Again cattle which
formerly required quite a pumber of years to grow to size for the butcher,
are now brougbt to condition to produce ¢ baby * beef in under 2 year.

ecently there has been the development of soil microbiology
whicl’f }:se 1:1'0;; studied in great detail. This brapch of science is associated
especially with Sir John Russell, the present Director of Rothamsted,

1d like to remind you, however, that these gevelopments I have
fust Enst,,}::?oned were foreshadowed by Lawes and Gilbert, and Warington
2311 associate of theirs), for as I have already told you, they ranged over the

whole field of agricultural science.

At the present day there is hardly a science that is not directly
applicable to agriculture. Phys1cs-—w131ch had been worked at tentatxv.ely
by Schubler—and which was thrown into the background by the chemical
aghievements of Lawes and Gilbert—is now coming into its own again, and
much work in this branch has been recengly done in A'merlca and Englan@.
Mathematics has come to be recognized as an important science in
agriculture and is particularly of Yalue to economic blol'oglsts in the design

4 in the interpretation of experimeats ; statistics has in fact removed the
a?ements of uncertainty in our field experiments and has given us a definite
;nowledge of the degree of reliability. Branches of chemistry, bialogical
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sciences, mycology and entomology have all entered the field of agricultural
research until practically no pure science has been left out.

The question therefore arises how we can most usefully emplo.y‘these
sciences for the advancement of agriculture—whether we, its pract_ltlopers
and consultants, should be primarily agriculturists or pure scientists.
I think there are no two answers to that: .I ‘share the general opinion that
an agricultural scientist should be primarily a.researcl} worker of proved
merit in some pure science, who has turned his attention to agriculture,
rather than a trained agriculturist who has turned his attention to agricul-
tural science. For, in the latter case, the man, (un_less he is a genius and
therefore, bound by no generalizations) cannot envisage the real nature of
the scientific problems he is endeavouring to solve.

I will now put before you a number of lines of investigatio_n along
which I believe, will lie the immediate future develqpment of ag'ncultural
science. There is the prevention and control of diseases of anm}als and
plants ; this is the outstanding problem for mycologists, entomologists and
pathologists. A reputation is awaiting a worker or a team of.workers, who
will unravel the problem of virus disease which is now bafﬂmg the .whole
world of science. The indications are, however, that the solutlon_wﬂl not
be arrived at in one stroke, but will be secured by a gradual working up of
small advances made by different worker§ and in dlffqrent places. Th.e
amount of money lost to agriculturists_ by diseases in India and Englgnq is
impossible to estimate—-proba‘qu it will run to crores of rupees {md millions
of pounds ; and so, work on this branch is going to pay for itself many

times over.

‘Secondly, plant physiological studies, pa}rticularly of the extensjve
material used in plant-breeding work, will provide the clue for unravelling
many difficulties now facing the plant-breeder. I have great hopes of this
branch of work, for there is still great scope for plant-breeding studies in

this country.

*  Thirdly, the bio-chemistry of what we mean by qualz’ly in agficultural
produce, will receive great attention. Work on this is alre_ady being done
in England, and in this connection I may mentionithe product.xon pf barley for
malt. Malting involves traditional knowlnge, and. quahty is tes%ed by
empirical methods based on previous experience. .Blochemlcal‘ studle_s are
now providing a scientific explanation of these gmpmcal tests; in particular
the amount and composition of the varigus n}trqgenous compounds in the
barley grain has been examined and relationships have_: been found betwepn
these and certain other barley grains, characters on which thz? maltgter relies
for his estimate of quality. I need hardly point out to this audience that
the nutritive value of various agricultural products whether for humans or
animals is essentially a bio-chemical problem.

" Fourthly, there is a line of work familiar to you in Coimbatore, namely,
the base exchange phenomena in soils. In spite of the. vast amount of
work done so far on the chemical analysis of soils, th‘e bearing of the results
on the inherent fertility of the soil was only qualita_txve. Bu_t recently base
exchange studies founded on moderp physgco—chemlcal theories of replacea-
ble ions and the nature of the soil particle surface have resulted in new
analytical methods which have vastly improved our measurements of soil
fertility. This problem, therefore, is of considerable economic importance,
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and it will help the analyst to give the farmer advice on the kind and
quantity of manure to be applied. This branch of study is a line of work
where two types of scientists, physicists and chemists are able to co-operate
to their mutual benefit.

Fifthly, soil physics (started so early by Schubler) is now ripe for
further research and advances. Soil moisture, the determination of the
effects of irrigation, the implements for promoting tilth, are all studies
repaying attention. India has already won fame in the realm of pure
physics research through the work of Professor Sir C. V. Raman and others,
and I see no reason why her younger physicists should not make great
advances in soil physics.

Sixthly, the new conception of soil ciassification will receive increasing
attention. This work started in Russia, and has already been adopted in
America, but so far little concerted attention has been given to it in the -
British Empire. It was started as an academic pursuit without reference to
any possible direct useful end. The Russian studies showed that the tpye
of mature soil which developed in any given area was very largely decided
by the climate of that area. In fact, the climate zones and the soil zones
practically coincided. In America, the original soil surveys based on
mechanical and chemical analyses were revised during the past 2 or 3 years
in conformity with Russian method, and they have shown that soil charac-
teristics are explained more by this survey, than by the old laboratory
methods. It is often said that this kind of survey is unnecessary in long
settled countries such as India. Even if this were true—and I do not
subscribe to the statement—a survey is of great value to agricultural
scientists. To give only one example, the plant-breeder’s problem is made
more precise if he knows the soil types of the areas for which he is breeding
fresh varieties. The new Imperial Bureau of Soil Science at Rothamsted
is attempting to co-ordinate soil survey work in the Empire, with the object
of drawing up a soil survey map of the British Empire. The ultimate
result of surveys in all countries will be that the whole world will be divided
into unified systems of soil zones, universally understood—and recognized
and it will be a most striking unification indeed. In agricultural science—as
in other sciences unification is desirable. All nations are membeérs in the
brotherhood of scientists and in the search for truth; among scientists at
any rate, there are no barriers between one country and another.
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Duty on Sugar.—The report of the Tarif Bo i
protection of sugar industry was officially published du?i'ggo?h::h:e:c?:éev:i oé
of March. 3 They state that the depression in the sugar industry throu hoit
the wo.rld is the. result of excess of production over demand and the cgonse-
quent increase in the stocks held by the sugar producing countries of the
world: The recent tgxriﬂ arrangements by various countries of the world
have 1rpposed restrictions on the free markets for sugar, and this has been
an additional contribution for the sugar slump. It is gratifying to note that
the Board. record an increase in the efficiency of extraction from 6-85 to 9

_per cent in t.hg Indian factories, in the decade between 1920 and 1930 ané
that the copd1t10ns of labour in Indian factories are satisfactory. It is also
very pleasing to note that the Board recognize the excellent work of the

Sugar-Cane Station at Coimbatore in sayi i i
z . aying that it has
per cent increase in output. g contribted to a %0

The substance of the recommendations of the Board are :—

(i) a duty of Rs, 7-4-0 per cwt. on all classes of su

. sugar for the first
seven years and .of Rs. 6-4-0 per cwt. for the next eight years, the total
period of protective tariff being fifteen years.

(ii) an additional eight annas per cwt. if, and when tt i
. 1f, el
of sugar at Calcutta, (ex-duty) falls below Rs. 4 per maund. ¢ fanded price

(iii) There will be no duty on molasses.

In making the recommendations the Bo

_ ard have kept to the forefr
the agricultural aspect of the case and consider that in the national intereost;;
the area under sugar-cane should not diminish and to this end they suggest

an outlet for cane b i i :
industry. y encouraging the expansion of the white sugar

The Board estimate the present fair selling price of white sugar manu-

factured in a typical Indian factory at Rs. 9-5-9 per maund and anticipate
a fall to Rs. 7-12-5 per' maund at the end of the protection period, while
the price of Javg sugar landed in Calcutta would be Rs. 4-0-0 a ma’und or
even less. It is problematical whether India will ever be in a position to
produce_ sugar as cheap as in Java, where, the country, the government and
everything else is planned and organized solely for the:, production of sugar.

Royal Ploughing.—Elsewhere in this i i i
esti}lg account of gle Siamese Royal 1§pr1isns;1e Pﬁ])?] lﬁ);::bllSh o
?gncu!tural country like India, is using it as a means of iw e
in agrx.culture.. .Th? revival of agricultural ceremonies a
the active participation of the educated public and State in them are likel
to establish more points of healthy contact with the ag'ricultt;rist and ty
produce a responsive appreciation by the State and the o

land-lord of th
arduous nature of the farmer’s ; e
his labours. work and the inadequate return he gets for

Siam, an
akening interest
nd festivals and

Indigo as a Green-Manure and D i

. gl e.—Mr. Mahal
Pattadar of Maharajapuram, writing in leeyHindu of 7th 1135?3 ‘grsl,yglre,
development of green manure, advocates its cultivation on river-banks and
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emphasizes the advantages of extending the cultivation of indigo and
manufacturing the indigo dye from it. It is well known that since the
advent of synthetic indigo, the natural product lost its position and has
almost disappeared to the detriment of South Indian agriculture. Mr. James
Morton in a recent number of Chemistry and Industry discussing the
extinction of natural dyes, says of indigo thus :—

¢ We had in India some 1,300,000 acres growing indigo plant, yielding
22,000 tons a year of what is now known as our standard 20 per cent indigo
paste, valued at about £4,000,000 and employing, it is said, some 6,000,000
people. By 1913, Germany was producing some 34,000 tons of the same
strength indigo. The Indian trade was reduced to very meagre dimensions,
and the buyer got his indigo at less than one-third the price of the former

_ product. So that by a small group of chemists and a few hundred people

in Germany there was replaced a great and ancient industry largely under
British control in India, and the amount of the new product represented
what would have meant an area of over 2,000,000 acres and the employ-
ment of over 9,000,000 people or about twice the population of the whole
of Lancashire.’

Under the circumstances, the revival of the manufacture of indigo
even for consumption within India, has no prospects unless the duty on
synthetic indigo and on materials containing synthetic indigo is levied to
bring up the price level to that of natural indigo, Such a step is not
without precedent and is recommended for protecting Indian sugar.
In England, similar protection was given for certain dyes manufactured by
the British Dye Stuffs Corporation.

The Groundnut Slump.—The figures for the area under
groundnut in the presidency given in the Madras Legislative Council, in
answer to a question by Mr. K. Koti Reddi, show that the fall in the area
from 1927-28 to 1929-30 was only 4 per cent while the fall in price in the
same period was nearly 15 per cent. After the War, a number of countries
which were not producing groundnuts and other oil-seeds before, turned
their attention to these crops with the result that the production of oil-
seeds has considerably increased. The present depression in groundnut
trade is, therefore, mainly the result of over-production elsewhere. A
slight improvement in the tone of the market may be expected but the
chances of again attaining the previous high price levels are rather remote.
India must make efforts at increasing the home consumption of groundnut
and its products for edible and industrial purposes and also by persuading
countries from which she imports soaps, candles, and vegetable fats, to buy
her oil-seeds and oils.

The Carpet Industry.—An exhibition is now being held at Delhi
in which carpets made in India by Indian craftsmen are on show. The
history of the development of carpet manufacture in India shows how
‘Royal initiative and patronage by the nobles of the land can establish an
-entirely new industry which directly or indirectly helps the farmer by way
of providing him a means of disposing of his wool and by providing: him
secondary occupation. Carpet-weaving is not indigenous to India and
was imported from persia by the special efforts of the Emperor Akbar in
the 16th Century. He brought weavers from Persia and started a Royal
factory at Lahore. Progress was slow in the beginning but as time went
on, Indians imbibed the talents of the Persian artisans and produced carpets
which compared favourably with the best carpets of Persian manufacture,

bl
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With the closure of the Royal factory at Lahore, as would be expected, the
industry declined, the art deteriorated and lost the richness of colour, and
design which were once attained. The industry has, however, not died out
and the art of weaving carpets is not altogether lost. We h:'we still rem-
nants of it here and there. Ellore in the Godavari district is still weaving
carpets of a sort.

The Central and Provincial Budgets—The followi
summaries of the Central and Provincial Buggets — ollowing are  the

The Central Budget.—Therevised estimates for 1930~31 show a deficit
of 13-36 crores as against an anticipated surplus of 86 lakhs. A deficit of
14-82 crores is estimated for 1931~32. This deficit is proposed to be con-
verted into a surplus of 31 lakhs by taxes on silver, sugar, liquor, luxuries
and by increasing taxes on income. "

) Madras.—1930-31 closes with a deficit of 56 lakhs., For 1931-32 a
fairly normal season is expected.

Bengal.—A deficit of 9¢ lakhs for 1930-31. The total i )
ted for 1931-32 would be 140 lakhs. ¢ total deficit expec

Bombay.—For 1930-31 an anticipated surplus of one lakh has become a
deficit of 119 lakhs. A deficit of 85 lakhs is expected for 1931-32.

United Provinces.—A deficit of one and a half lakhs for 1930-
an anticipated surplus of 70 lakhs for 1931-32, 30-31 and

Central Provinces.—Present deficit 22 lakhs. In 1931-32 a

i ici ’ - surplus
of 24 lakhs is anticipated consequent on the retrenci ;

Civil Works and Education. ne lrpent proposed in

Bihar and Orissa.—54 lakhs deficit expected for 1930-31. - ;
position apprehended for 1931-32. g 31. - Worse

The Punjab.—A veiy appreciable deficit for the year thatis closing
and for the year to come.

M. Sc. Degree in Agriculture.—We understand that the subject of
instituting a Master of Science Degree in Agriculture or of recognizing the
Bachelor of Science Degree in Agriculture as a basic qualification forg ro-
ceeding to the Master of Science Degree, is engaging the attention ofpthe
University authorities. We are not greatly enamoured by the multiplica-
tion of University Degrees, but recognize at the same time that these are
definite passports in securing appointments. The absence of the Master
of Science Degree in our University will thus seriously handicap, before the
Public Services Commission, Madras candidates as against candidates from
other Universities where these degrees and facilities for getting them, exist
We would therefore urge upon the University authorities, the adoption
and the institution of the degree at the earliest possible moment. prion

Praise for Coimbatore Canes.—From distant Miami in Florida

comes report of the excellent performance of the Coimbatore varieties of
Sugar-cane. It would appear- that these varieties showed remarkable
powers of resistance to results of flooding and inundation caused b
a cyclone. They have thus proved themselves as varieties most suitablg
for areas that are liable to flooding.

Gleanings

The Siamese Royal Spring Plowing.—One of the oldest and most
interesting of the royal ceremonies in Siam is the Reak Na, or plowing
ceremony. De la Lonbere in his Royaume de Siam states that he believes
the Raak Na had its origin in China, where it has been observed for five
thousand years, and was brought into the country now called Siam at the
time of the migration of the Lao-Tais southward. The Siamese ceremony,
however, resembles that of India where it is seven thousand years old mor
closely than that of China. The Raak Na is Brahmin in form and Brahmin
priests officiate although at times Buddhist priests are called on to take

part in the ceremony.

This plowing ceremony has come down to the present in its original
form except for a few minor changes. It has been held annually since
written history began for the Siamese, with the exception of a few years
before the middle of the nineteenth century. The Raak Na officially
opens the plowing season. Until it has been petformed, the farmers will
not begin work. This is not a law but a custom. The ceremony takes
place some time around the first of May depending on the day appointed
by the King on the advice of the Brahmin priests.

Phya Thai Field, the place set aside for the annual observance of the
Raak Na, is on the outskirts of Bangkok. It is a large field and the

surrounding country gives the ceremony a rural setting.

The portion of Phya Thai Field actually used is not large. It is
rectangular in shape. On entering the field, one passes to the left of
the Royal Pavilion. At the front and on each side, on the occasion of the
Raak Ne in May, 1930, there were some five-tiered white paper umbrellas.
The Royal Pavilion is a permanent structure while the other pavilions are
temporary. On the left of the ceremonial ground was the foreign colony
pavilion ; at the opposite side of the field and to the right of the Royal
Pavilion was the pavilion for the priests; other parts of the field were
roped off and chairs were supplied for the spectators. The Royal Pavilion
was for the King or his representative, the royal family, and the wives of

the princes.

The centre of the Royal Pavilion is a raised platform or. which the King
and the most influential princes sit. Below on the level of the ground, but
also in the pavilion, are chairs for the other members of the Royal Family.
When I arrived, I noticed there were no women in the Royal Pavilion
although the princesses are allowed to attend. The occupants appeared to be
young men and boys. They were all dressed in blue, the official color, well
creased panungs, white stiff jackets, women’s hose and pumps. These roya}
young men seemed bored and tired of waiting. The guests in the foreign
colony pavilion were also interesting. There were Englishmen, Frenchmen,
Danes, Americans, and representatives of many other nationalities. Many
had %odaks, and not a few had moving picture cameras. A Royal Prince,
noted’for his success with his moving picture camera, ran out on the field
along with newspaper camera men and members of the foreign colony to
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}ake pictures of the procession. The pavilion for the
ess a mystery to me as I did not enter it. B

1 > : . ut I
1?:1(11ddhlst priests and Whl.te-robed Brahmin priests going Sizv‘;.n}éeléz:v.mbed
side of the roped-off sections were the most interesting people Théy v?eurte-:

from every class and ever iti i
. y condition of life. Thes
part in the most exciting part of the ceremony. hese people were to take

priests was more or

The Ministry of Agriculture tak i

4 es this opportunit istri
pamphlets on agrllculture. ) By the use of this ceremony1 yth;o o(\izl;mbme
hopes to awaken interest in agriculture and to show th’at itsg r rees 1s
essential to the prosperity of all classes. Although the educateg Oéﬁiislz

do not believe in the portents and pr i
. r prophecie i i :
farmer still retains his faith. P s of the priests, the common

_The ceremony itself is exceedingly interesti i in
with the arrival of the King, or his rep%e};entati\(j:,m::%t'hegE f;ét%Tg\l;; téegms
ior 1z\a/Inothegqvery I}Jgh ranking prince. As Rama VII was out of Banrll?cflg
(I;] ay’I} fO, His Royal nghne_:ss Prince Nakon Sawan, the pregsent

rown Prince, presided. The Sirens sounded and every’ one stood
erect. A _yellow car drew up and out of it stepped His Royal Hi hS 00*
Accompanied by other princes he walked to the Ro a]yPa 'l'g o
ascended the platform. When he was seated, every one elS;e sat'gcl):&?tlll and

Immediately after the arrival of the Crown i ssion
formgd. First came.the musicians dressed in ancitla)r?tngz'sttl?riegrocf: ing
a weird tune on ancient instruments. Then came the Minister’olf) me'g
culture who is appointed by the King to do the actual plowin He ore
a gorgeous robe of gqld cloth and a many-tiered crown. Aftge.r him cv;cr)rf:
the wlpte-robed Brahmin priests who carried the sacred conch shells som
of which were filled with holy water while others were blown at int :
vals by the priests. .They give a very weird note. The musiciang nver-
followed by Brahm_m priests who preceded the Minister of Agricul‘sere
tl‘hen came more priests, and the plow, pulled by the attendants. Th I;re.
is abe'autlful, graceful, slender implement with one handle. .The ?p o
work is of wood covered with gold leaf. The implement is abo ltame-
meters in length and of primitive design not unlike that of the Ph']q ﬁye
plow. The long, graceful beam is high. It curves in an upward .ppine
that when the oxen are hitched to the plow the beam is even V:Wﬁep -
necks and .the end curves downward. The plow has o th their
gf ordinary size and at the back of it is a handle almost shoulder ?)So- share
is used for g_ulgling the plow. This same plow has been used flbh that
years.h Wh%n it Jsdnot in use, it is in the Royal Museum, where alsgrcr:r?%z
seen the robe and crown of the official s
S oy . who performs the plowing

The procession entered the field to the left of the il

dow.n. the field past the foreign colony pavilion, turned aRn%ygifcaggéle?’twent
pavilion for the priests where it stopped. The Minister of Agricultur ° thg
the priests entere:d the pavilion where the Minister knelt before an alt:r and
prayed_, a.fter wh}ch he chose a skirt from three offered him. The choic:;ln f
the skirt is very important, and the choice is anxiously awaited by the o
ple. Ifthe skirt is a short one there will be a drought the coming earpeo&
if it is a long one floods canbe expected. Butif the skirt chosen isynfleci:d'n

in length, as it was at the ceremony I saw, then normal rains are the 1u{n
pect. The Minister of Agriculture donned the skirt apd left the i
to continue the ceremony, pavilion
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The procession then went on to the Royal Pavilion. After the pro-
cession left the Priests’ Pavilion, four beautiful, glossy, tawny oxen were led
on to the field and tied in a covered stall erected for the purpose.

On reaching the Royal Pavilion, the procession stopped. The Minister
of Agriculture advanced to a position immediately in front of the Crown
Prince where a mat had been placed. Here he knelt, placed his hands
together in an attitude of prayer, described a small circle three times, then
bowed low. This obeisance was repeated three times.

After this ceremony, two of the four oxen were led out and hitched to
the plow. At the head of each ox walked a green-robed attendant. The
Minister of Agriculture now walked behind the plow. He placed his hand
on the handle but did not do any of the actual work. The work was done
by an attendant who in a stooping position pressed the plow into the earth.
This was not very difficult as the ground had been previously plowed and
harrowed. Some of the Brahmin priests now ranged themselves alongside

the oxen and behind the plow.

After three furrows were plowed around the field, four very old women
of noble rank, each carrying two baskets suspended from a bamboo stick,
Chinese fashion, took their places behind the Minister of Agriculture. In
the baskets were seeds. As the procession proceeded the Minister called a
halt from time to time and broadcast the seeds from the baskets of the old
ladies. The Brahmin priests at intervals wotild shake water from the conch
shells they carried. This proceeding continued until the field was plowed,
all the seeds scattered, and all the water sprinkled.

When the procession withdrew from the field, many Siamese ran on to
the field to pick up the seed. They were driven back by the guards as the
time for this had not yet arrived.

The oxen were unhitched from the plow and led in front of the Royal
Pavilion where two plates of grain and vessels of water and wine had been
placed for them. What the oxen eat is of great importance as it foretells
the crop-yield for the coming year. On this occasion the oxen were rather
perverse and it was some time before they would deign to eat anything.
But the priests were ready for any contingency and when the portents
gathered from the ceremony were announced to the public, it was prophe-
sied that the main crops of Siam were to be normal in yield and one very

ininor crop was to be poor.

~ After the oxen had eaten or rather had failed to eat, the most interest-
ing spectacle occurred. The populace broke through the rope and ran on to
the field. Men, women, children, the wealthy, the poor, the farmer, the
merchant, the student, the office-holder all were eager to pick up some of
the seed that had been broadcast. Itis the belief that even one grain from
the field, if mixed with the grain to be used for planting, will bless the crop

and increase the yield.

This plowing ceremony is obse.rved at central places in the kingdom on
the same day as the ceremony is performed in Bangkok. The King
appoints officials to represent him in the outlying districts. Thus Siam is
trying to use one of her o'ldest cex_'emonlals as an agency in awakening inte-
restin and distributing information about her most important industry
agriculture. (Anne F. Cole, in the Philippine Agriculturist, January 1931.5
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Effect of ploughing under cane trash on available Nitrogen of
the soil.—The results of an extensive experimental investigation are sum-
marized as follows:— (1) The addition of fresh cane trash to soils containing
nitrates causes a very rapid transformation of the nitrogen into organic
forms. (2) The depressing effect of cane trash upon nitrates diminishes at
a fairly constant rate when this crop residue is in contact with the soil. (3)
Fresh trash retards appreciably the rate of growth of corn plants, but incor-
poration of trash which has been partially buried for several months
increased the yields and the initial rate of growth. (4) Addition of cane
trash increases the water-holding capacity of soils and decreases their rate
of drying. (5) There is addition of appreciable quantities of total nitrogen,
Apart from these advantages, whether the continued practice of incorpo-
rating such large quantities of organic matter with a carbon: Nitrogen
ratio of approximately 1: 40 would tend to so increase the accumulation of
the more resistant constituent, /Zgnin, as unfavourably to affect the comppsi-
tion and the productiveness of a soil, is a question the importance of which
warrants further study (Facts about Sugar, February 1931),

Sugar-cane Varieties for 'Districts liable to inundation.—At the
time of the cyclone at Miami (Florida) the Coimbatore, especially Co 281
showed remarkable powers of resistance to the results of flooding which
lasted for over three months. When the waters subsided, all the shoots that
were without physical defects were large and healthy, and the germination
of the shoots below ground, was normal (/nicrnational Review of Agri-
culture, January 1931.)

REVIEWS

‘A Handbook of (Systematic) Forest Botany for Madras.”—
Second YXdition, by G. Viswanathan, B.A., Curator, Forest Museum,
Coimbatore. Rs. 5. Available with the author. As many as 438 species
of the more important seed plants common in the forests of the Madras
Presidency have been very briefly described of which 431 are Adngiosperms
while the remaining seven are Gymnosperms. The author has followed the
system of Bentham and Hookes in the arrangement of the plants. For
each plant all the available vernacular terms in Tamil, Telugu, Kanarese,
Hindustani and Malayalam have been given while in some cases trade
names are also given. The description is just enough to enable one to
identify the species whether it is in flower or not, and the distribution of
the species and its uses are clearly indicated in each case. The author has
taken considerable pains to make the book useful to the student of Forest
Botany by adding notes such as Synopsis of Natural Orders, a chapter on
classification, a glossary of botanical terms; and appendices 1 and 2 dealing
with the industrial uses of wood and other minor forest produce. Though
the author has very modestly expressed that the work is mostly of the
nature of a compilation of the many existing works on Forest Botany in
the field, still he deserves our warm congratulations on the extraordinary
labour which a work of this kind involves. One feels that in a work of this
type, a few photographs or pen and ink drawings at least of the important
timber trees, such as the Teak, the Rosewood, the Irul, etc., would certainly
add lt\? tge)value of the book and make it a hundred-fold more attractive,
(S. N. C.

‘of effecting it.

“‘cane, the total mixiure
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uction by K. S. Srikantan, M. A., F. R. Econ. S.
(Lon%ggdeg?::s?rh;)f History and Economics, Published by V. S. Swami-
B'ookseller, Madura. Price Rupee One.—At a time wpen the air
?atha?' f the cry ¢ back to the land’ and Rural Reconstruction is preached
is full of 100 form, this little book of Mr. Srikantan comes in as a
up many misapprehension]s on the spbject. Though
i ain anything startlingly original, it gives in a very concise
it does mt)‘ltlecgz?itsting idyeas on Rural Reconstraction and the practical way
et A short account is given as well of the various experiments
at Rural Reconstruction that are being carried out by various agencies in

the country.

through press and plat
handy volume to clear

i i the Bholpur
on experiment, the Benares experiments,
schegzethslgg;d.nc. A. centres of Rural Reconstruction, are all referred to

and their salient features mentioned.

A1 be an excellent text-book for students and otherson the
elem’g:tz bc?foi(hvewllubject and provide the ngcessary.equipmegt and clearness
for more serious studies in village economics. It is refreshing to notg that
the author instead of following hackqeyed and worn-out argumefnts ;{n thg
exposition of the subject, displays in more than one plac't?i re:in tanf
candid expression of opinion. We commend the book to all students o

agriculture. (M. R. B.).

Copresponence—@ueries and Anshoers

(With a view to economize space, it is proposed froxp this issue, to
publish questions from correspondents n the form of serially numbered
ueries, and answers to the same will be given as far as possxb}e then an.d
?here. "The numbering has been commenced from the January issue of this

year. Ed. M. A. J)

Answer to Query No. 5.—( February issue —‘Application of Fertilizers’
T, P. Subrahmanya Kandar, Salem).
¢ application of fertilizers like super-phosphate and ammonium
ulpl;l;}:: hal?gens the soil and makes it not eas;ly workab]e, is news to us,
'Sl‘he Agricultural Chemist at the Research Institute, Cmm‘patore, to whom
e have referred, says that he bhas had so far no experience of §uch a
Wh nomenon. He would be glad to have full details of such experiences.
SV: would suggest that a detailed statement of such experiences might be
sent to the Agricultural Chemist, who would be glad to ook into the

matter. Ed. M. A. J.

r to Query No. 6.—(February issue—‘Manures for and
Crus‘fn\irr:sgwoef Sugar-cane '~ A. R. Nagappa Gounder, Ayyampalayam).

. mixture of groundnut cake and ammonium sulphate in the

o irti;}ls of 4: 1or 3: 2 appears to be the most profitable to apply for
prop to supply from 100 to 150 Ibs. of nitrogen per acre.
. ill mean roughly 80_0 Ibs. of groundnut cake_: and 1§ cwts. of
T;:lr;o:xvilum sulphate. The mixture should not.be applied all at once, but
?n two or three doses, once before planting and later as a top dressing and
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then earthed up during the growth of the erop. (Vide pp. 421 to 427—
Avgust 1930—Madras Agricultural Journal). M. R. B.

ttanocoga bullock power mills ayailable from Messrs.

Volkza'rt& Bsr'otk:?r‘si Cl\fllgdras, ;%nd mills of very similar design lxked the

< Massey ' mill made by Messrs. Masseys (}930) Ltd,, Mgdrg‘ts,can L:ge

¢ Macrown ’ mills available from Messrs. Rowntree Mckenzie A ‘ot.l, .

Poona; are recommended by the Agncult.ural Department. i Jea;‘ir’]

,E mill should be used for the crushing of hard canes like J. 247.
tgaﬁ‘iic(t)ﬂars of the mills may be had from the firms mentioned. N.G. C.

Answer to Query No. 7.—(March issue—V. Thirumal  Rao,
Berhampur).

i i i i ailable in regard to effect
. No definite experimental ev1g1ence is av ‘
f illa e on the vitamin content of milk but it app_ears.reasonabl_e ’;10 expglcl:
;ilsk fforn cows fed on silage to possess better v1tat:11m condtent :egninm;he
2. The soda powder us
ws fed on dry parched fodder.s. e ‘he soda 15€C .

fcl;)oorlrclig(g) of dkal is so small that its action, if any, in bringing abou? mdlige'sftlor;
is negligible. It must, however, be noted that soda pqwc‘ler destroys, i .r‘md

1Sll : me of the vitamins in the dkal. 4. Some preliminary work carrie
o ;:Sl?m the Agricultural Chemist’s laboratary indicates that aftc;r-sgtt{mg or
(?_u iwA of paddy grain occurs when paddy is stored. The hq\.ufymg o{;
:glgzlzi:li[;ing power of starch is decreased, hardenlggh the 'itar?h—glaig:)isaif

i i 5. The vitamin con
i less gelatinous when cooke_d. . ]

I‘lr;fa’f]::;rclaitlilegetabgles ‘will be published in a later issue of the journal. Ed.

M. A.J.

Quefy No. 11.—(Manuring of Pine-apple—D. Subrahmanyam,
Samalkot).

bruary 1931 and noted with
one through your Journal for Fe.: : 1

{ 'E?:fes% on the farming of Pineapple Cultivation done at S\m'hachelam
gr%?ll; On page 71 of your Journal and Para IQ on the apphcatmr; of
ukll)emic‘al and organic manures, it is stated that oil cake and ar;lm%nmm
gulphate application in addition to Penta would be zui\./antagefousu ox*ah<la;1t)ekr3

i blish in the next issue of yourv
ield. Will you please arrange to publish in T

yizgal if arfy other chemical or compound manures can be app'}led. along
?vgith Pe:nta and whether there is any harm by doing so (to the soil mixture)
for future crops.

This information is required for general public.

Answer.—There is no harm in applying chemical manures simple ot
compound along with Penta. Ed. M. A. J.

.—(Use of the chaff catter for soft fodders— One
inter(elsl::gx)lk.halllzbe (thankful if any of your readers will enlighten'me on
the following point.

. ut soft fodders like paddy and ragi straws with a

paff eutter Sefors foeding them to the catle and what is the reduction in

cha of fodder by this operation? If the wastage is not diminished,

the wastage that mere crushing of the hard straws like cholam and cumbn,

it Strlk?.s mfh ough fluted rollers of a mill will make them more pliable and

E}fulsmizzlsncgn thi% Wgastage more efficiently than the cutting of the straw with
a chaff cutter.

FARMING CALENDAR FOR THE COIMBATORE DISTRICT
May

Rains in this month are very useful for the agriculturist. After the
ploughing ceremony referred to in the last month's calendar the ryot
anxiously awaits one or two good thunder-storms which are usual in this
month in order to prepare the land for the coming monsoon sowings.
There is a proverb in Tamil which reads as follows :—

‘ urafloay greflQuesernts Quirel

(If there be rain in Bharani, the harvest will be plenty all over the
earth.)

This word ¢ Bharani’ here refers to the s
26th of April to the 10th of May.
part of May as indicated b
his plough on the land
factorily.

olar period from about the
The rains received therefore in the first
y this adage are very valuable and the ryot puts
and sees that preparatory tillage is done satis-

The showers are received off and on in this month and, in all, amount
to 24 to 3 inches on an average.

The plvoughed soil absorbs the rain very well, and the moisture is cone
served in by repeated cultivations.

The south-west monsoon indications are already visible in the last week
of May, and fairly strong west winds begin to blow towards evenings. Some-
times occasional drizzles are also received along with the south-west winds.

An intelligent farmer is able to predict from the weather conditions of

this month as described above, the setting in of the monsoon at the right
time in June and its character as well. '

The very first sowings of the year in light dry soils, especially of red
gram and gingelly, as also of cumbu are attempted in certain parts if rains
are favourable and sufficient moisture obtained,

This sowing season is very often known as ‘ sGmucs i’ which means
that the ryot is prepared for a failure of the crop but risks it in the hope
that a favourable season following would give a bumper outturn.

Preparation for ragi in garden lands is in full swing; seed beds are raised
in different weeks. The main field is manured, sometimes penned with
sheep and planting of ragi taken up towards the last week.

Irrigated cholam is in ears.

The first crop of Cambodia cotton being over, a few intelligent farmers
remove this crop whilst others Hoe and irrigate it, with a view to induce a
second flush and get a subsequent picking. This practice is not sound—
and ryots are recommended not to keep the crop for this second flush, as the
cotton plants continue to be a welcome host for the increasing number of
insects (Stem Weevil and Boll Worm) that will breed in them.

Summer brinjals will be coming in abundance during this month.
6
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In wet lands, dry seed-beds are prepared for raising paddy nursery.

Ryots gather leaves in the near forests and waste lands and stock them
ready for applying to ;the paddy fields after the rains. Cultivators from
distant parts like Erode and Karur visit the interior dry tracts of the district
Dharapuram and Palladam and purchase Kolinji leaves stocked by the dry-
land farmers for applying to paddy fields in the river valleys.

The dry-land ryots make it a business to encourage the growfh of
Kolinji in their lands, take 1 or 2 cuttings of this and stock the stuff for sale
as leaf manure as above mentioned.

Sugar-canes, plantains and plantations like coconuts receive their usial
attention and are kept up by irrigation as necessary. :

College HNews anv Notes

Student’s Corner.—The students of the College were busy throughout
March preparing for the various examinations. The first year students
finished their Annual Examination and an innovation has been introduced
this year by announcing the results, before the students leave for their
mid-summer break up. While this system would relieve many lads of
suspense, it will also help those who have not been found to be up to the
standard here, to choose during the vacation, other walks of life more
congenial to their tastes and temperaments. -

The second and third year students have finished the theory portions
of the B. Sc. (Ag.) Degree Examinations in Parts I and II and are awaiting
their Practical examination which are due to commence after the -Easter
holidays.

There was quite an epidemic of * Teas’ during the month, we trust that
neither students nor the staff suffered from the effects of indigestion at this

busy part of the year characterized by farewells and expressions of good
will and good wishes. '

Athletic Activities—Save for a hockey match on February 25, with the
Foresters, which we lost by 3 goals to 2, there was no other marked athletic
activity. ‘

The Association of Fconomic Biologists.—A meeting .of the Association
was held on 13th instant, when Dr. J. S. Patel, ph. p., and Mr. N. Partha-
sarathy, B.A., B.sc. (Ag.) read two papers on ‘ Animal Sex-Physiology ’
and * A Note on Oryza sativa var, (Plena) Prain’ respectively. The papers
were followed by a lively discussion.

The Scout Movement.—After a number of years during which there: wag
a lull in the activities of the scouts, the movement has been revived
and boys are busy and enthusiastic preparing for the various tests, and
trying to be useful on the estate, in several ways. We wish the new scouts
all success and trust they will live up to the traditions of the former troop
which was one of the finest and most serviceable ever going. ‘

Visifors.—Mr. T. Murari, Officiating Deputy Director of Live—stock, was
here during the month in connection with the inspection:of the Dairy
herd. - ' : R

Weather Review

MARCH 1931
Rainfall data
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dal e e = O .
Cuddalore Mysore |Bangalore ...! 0°1f — 0 4 0'1
Central ...|Vellore e | ven | =02 and Mercara 03 — 0 6 03
‘ Salem v we | — 08 Coorg . .
Coimbatore
Town B »
Clg:-:‘:blar'xtsot‘:e... e | — 081 ..JHills . . Kodaikanal...i..| — 3 0 19
Trichinopoly. | ... | -~ 03| 04 Coonoor ...} .| — 2° 8§ 17

General Summary of weather conditions :

Pressure was generally above the average over the peninsula and fgr
the greater part of the month the distribution was of a type not unusual_ in
March. An area of high pressure lay over the peninsula as a belt running
from north-east to south-west, with areas of low pressure to the north and
south. This pressure distribution determined northerly winds of an anti-
cyclonic character over the Carnatic and south and consgguently dry' weather
prevailed during the month. Feeble hot weather conditions prevailed over
the central regions of the peninsula but these failed to develop, and the
moist indraught of sea winds failed to be set up.

Sporadic thunder showers appeared about the 4th but were confined to
the Malabar coast and near the hills and in the Circars. Rainfall associated
with them was small in amount, except at Cochin which reported a fall of
18 inches on the 8th. Rainfall was generally in defect throughout.

Temperatures were in defect in the Deccan'ar_xd about normal elsewhere.
Skies were generally free from cloud and humidity low.
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Weather Report for the Research Institute Observatory :

Summary of daily observaiions -

Absolute Maximum in shade 100°-0
Absolute Minimum in shade 63°:0
Mean Maximum in shade 950-7
Mean Minimum in shade 700-7
Total rainfall in month nil
Departure from normal ... —0'79 inches
Mean daily wind velocity 2:5 M.P.H.
Mean 8:00 hours wind velocity ... 24
Mean humidity at 8:00 hours 70:6 per cent.
Total hours of sunshine e 3277

Mean daily hours of sunshine 106

Summary of weather conditions

Weather was fine throughout the month with dry hot days. Pressure
was steady except towards the end of the month when a fall set in with
rising day temperatures. No rain occurred and but distant lightning was
observed on a few days, a feature rather unusual for March when thunder-
storms are a common feature, Day temperature rose to 100° on the
afternoon of the 29th. Diurnal variation was high on that day with a
difference of 32'3° between the day and night temperatures. Skies were
free from cloud, and the air dry in the afternoons.

P.V.R.
B.S.N.

Departmental Notifications

jons.—G. Ganapathy Ayyar, Assistant in Chemistry, promoted from IV
to Ilfg)::gief.oﬂsl’. Krishna Rpao, %ssistant in Millets from V to 1V Grade.

D.A.’s Office Orders.—V. V., Varadarajan, Lower Subordinate, 1V Grade, 11
Circle. to be A.D.,, V Grade (Upper Division) from 1-3-31. The Millets Specialist will
submi't proposals for the transfer of an officer from the Ag_rlcultural to t.he Research side.
;l‘he date of transfer of this officer can bg arranged to. suit the convenience of the M.S,
and the officer under whom the A.D. is now working. U. L. Srinivasa Rao, Lower
Subordinate, V Grade, will remain at the Millets Station until the actual datg of arrival
at the Millets Station of the A.D. referred to above. The post of Sub-Assmta'nt'now
vacant in the Millets Section and the post of A.F.M. to be vacated by U. L. Srinivasa
Rao, will both be abolished with effect from 1-3-31,

Second Cirzle.—K. V. Seshagiri Rao, A.A.D., Vinukonda, granted La.p. for 14 days
from 8-4-31 with permission to prefix Easter hol;liays. : od | . o
’ ircle,.—A. Ramaswami Ayyar, F.M., Palur, granted l.a.p. for one mon
frmangKI:‘;lC:;[scate of relief. R. Narasimha Ayyar, A.A.D., Mycology, Cuddalore,
granted extension of l.a.p. for 1 month and 15 days from 18-2-31.' V Suryanarayana,
F.M., Kalahasti, granted l.a.p. for 2 months from 8-4-31 with permission to prefix Easter
h(.)lid,a.vs. C. Annamalai, F.M., Palur, posted to Kalahasti, vice V. Suryanaraya'na,
P.K. Palaniswami, F.M., Palakuppam, posted to Palur. P, S. Venkatasubramanian,

A.D., Cuddalore, granted l.a.p. for 16 days from 3-3-31. N

Fifth Circle.—R. Kolandavelu Naicker, A.D., on prqbation, under training at the
A.R.S., Adnturai, granted l.a.p. for 6 days from 8-4-31, with permission to prefix Easter
holidays. . o

Y] jvcle.—V. Chidambaram Pillai, F.M., Koilpatj:l, to .be A.D., ervalk_untam.
P. Ié?ililcéléegérA;yar, A.D., Srivaikuntam, to be F.M. Koilpatti. C.S. Namasivayam
Pillai, A.A.D., granted further extension of leave on m.c. on half a;p. f01.r one month
from 16-2-31. C. S. Namasivayam Pillai, A.A.D., transferred to VIII Circle. K. K.
Subrahmania Ayyar, A.D., Paramakudi, granted l.a.p. on m.c. for 2 weeks from
date of relief. ) )

Seventh Circle.—A. Gopalan Nair, H.M., Taliparamba Middle School, granted
extension of leave on medical certificate for 10 days from 5-2-31.‘ G. Sakharama Rao,
A.D., Puttur, granted l.a p. for 24 days frt_)m 8-3-31, with permission to affix Easter.
A' P.’Balakrishna Nair, F.M., granted extension of L.a.p. for I month on m.c. C. Rama}p
M.oosad, F.M., on leave, transferred to the A,R.S., Taliparamba. P.‘ Abdulla Haji,
A.A.D., granted extension of 1 a.p. for 4 days: K. G. Nambiar, A.D,, Qallcut, granted
lz;.p. for 15 days from 2-3-31. K.G. Nambiar, A.D., granted extension of leave fo_r
1.7 'da{yg with permission to affix Easter holidays. E. Acutha Nalr: A.A D, Por}nam,

rante}l la.p. for 9 days from 24-3-31 with permission to avail Easter holidays,
é Sakharama Rao, A.D., Puttur, granted extension of l.a.p. by 15 days,

. Eightk Circle.—P. S, Manian, A.D., Annur, granted extension of L. a.p. on m.c. for
13 days from 13-3-31. P. 8. Manian, A.D., Annur, to report for duty to the AD,
Udumalpet on 8-4-31. ) o

D. D. L. S.’s Section.—T. S Lakshmanan, F.M,, Kavali, under training, transfer-

d to L.R.S., Guntur, from 23-2-31. The services of K. Thomas Benjamin, F.M., on
r(::obatio.u,. L.’R.S., Hosur, will terminate from 19-4-31, for not having passed the
chouut Test for Agricultural Officers. .

Principal’s Section.—K. L. Ramakrishna Rao, A.L.A., transferred to the TII Circle
to be relieved on 20-4-31. M. Satyaparayana, A.D., III Circle, on relief by K. L.
Ramakrishna Rao, to join duty as A L.A., Coimbatore, on 1-5-31,

G.A.Cs Section.—G. K. Chidambaram, Assistant, granted 1. a.p. for one month
fromGS 1::[ ?.:.Section.—P. S. Suryanarayana Ayyar, Sub Assistant, granted 1. a.p. for 4

onths from 9-3-31. C. S. Gopalaswami Rao, Assistant, granted 1. a.p. for one month
X-lom 8-4-31 with permission to prefix Easter holidays.

G.E.’s Section.—N. Krishna Menon, Sub Assistant, granted 1. a.p. on m.c. for §

23-3-31. ]
Wee];f .fS‘r (’):'n Section.—C. Rajasekhara Mudaliar, Assistant_, Pattambi, granted 1. a.p. for
23 day"s from 8-4-31 with permission to prefix Easter holidays.

M.S.’s Section.—V. Gomathinayagam Pillai, Assistant, granted 1, a.p. f_or 10 days
from 9-2-31, C. Vijayaraghavacharya, Asst., transferred to A.R.S,, Hagari, to be in
charge of the station,
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27, Classified list of projects of the Agricultural U.S.4. Miscellaneous

iment Stations. Publication No. 89
28. ThEe:?ggﬁstural outlook for the Southern States— " ., 102
30-31. .
29, 'I‘hle9 World Cotton Situation with outlook for . ., 104
1931-32. .. .
Sul in Hawaii o Hawaii Agvicultural
' 30. Papaya Culture Experimental Station
APPENDIX ' Bulletin No. 61
D. LEAFLETS, CIRCULARS, Etc.
ADDITIONS TO THE LIBRARY DURING FEBRUARY, 1931 31. The method of sending plant specimens to the Madras Agricultural
Government Systematic Botanist. ; Depariment Leaf. 7;2
. Ryots ... R . o
BOOKS : g; %ﬁin t? Hyygerabad Cotton-Seed Defibrating ngiemb;zd ,Ifzdg,ftrzall
s p . cular
 The Genetical Theory of Natural Sclec- By R, A Fisher 1930 Machine.’ epariment Circula No. 1
7 ’ . .
tion. 34. Insecticides and Fungicides s o England—Ministry

. of Agriculture and
- Fish. Ady. . No.
REPORTS, PROCEEDINGS, Ete, wsh. Ado. Leaf. No.O

35. Mole draining ... - . ' » 12
1. Proceedings of the Board of Agriculture in India... 1929 36. The Apple Sawfly ' 5y 13
2. Annual Report of the Agricultural Department 1929-30 37. Swine Erysipelas... " w17
Bengal. 38, The Cabbage Root fly o ” » 18
3, Do. Mysore 1928-29 39. ‘Black Head '—(infectious disease) of Turkeys ... ” w20
4, Do. Gambia S 1929-30 40. Lamb as you like it wo U.S. Agricultural Depari-
5. Do. Zanzibar Protecto- 1929-30 ment Leaf. No. 28
rate. 41. Fertilizers for Pecan Soils ... ” n 71
6 " Do. ‘St. Lucia, West 1929 42, Fowl Cholera ... e we  The Cyprus Gazelte
Indies. s . : No. 2103—§Igz;;ultu7;a§b
Do. England, Imperial 929-.1 : ’ C . uppremen
7 Aggricultumlp 1929-50 43. British Markets for Cyprus Products ... v The Cyprus Gazet_le
Bureau. ) No. 2111—Agrzmltural
8. Do. Experiment Sta- 1928-29 Supplement 31
tions—Bihar and
Orissa.
9. Do. Northern Circles— 1926-27
Central Provin- "
ces and Berar. :
10. Do. Southern Circle— 1928-29

Central Provin-

ces and Berar.
11. Do. Hawaii 1929
12, Year Book of the U.S.A,, 1928, ‘ .

BULLETINS, PUBLICATIONS, ETC.

13. Indian Plant Remedies used in Snake-bite oo Indian Medical Research
Memoirs—19
14, ' Ox Warble Fly’—Report on the demonstration England— Worcestey-
and experiments carried in 1928-29, - shive County Council
Publication.

15. Ecological Studies of the Beet-Leaf Hopper oo U.S. Agricultural
, Department Technical
Bullettin No. 206

16. Tobacco culture .,, w U.S.A. Farm. Bulletin

No. 571
17. Breeds of Draft-Horses . » 619
18. Tuberculosis of Hogs " w781
19, Potato Storage and Storage Houses .., ”» sy 847
20. Tuberculosis in Live-stock ... vy »» 1069
21. Feeding Cotton Seed Products to Live-stock . » » 1179
22. Permanent Fruit and Vegetable Gardens ' ., 1242
23. American Moles ... v . 1247
24. Growing Sweet Corn for the Cannery ... ' , 1634
25. Rat-Proofing Buildings and Premises ... " sy 1638

26, Construction of Chimneys and Fireplaces ene " » 1649



(6)

Everything for the Farm
and Dairy

Implements and Utensils |
for all Purposes:

Ploughs ] ClOCk ’

Cream Separators
Butter Churns
Butter Workers
Milk Bottles

Milk Cans

Dairy Equipment

Rgapers

Ensilage Cutters
Seed Grading and
Dusting Machines
Tattooing Forceps
Castrators

Byre Fittings of every Description

Etc. Etc.

Complete Dairy Schemes Prepared
and Plant Erected anywbhere in fndiq

The Indian General Trading Co., Ltq,

[Sole Agents : Dairy Supply Co., Lond on] ¢ GOA STREET
‘ BOMBAY -

When answering our advertisers, please mention ‘The Madras Agricultural J "
ournal
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‘NICIFOS’

(Ammonium Phosphate)

The Ideal Modern Compound
Fertiliser for India

TWO GRADES:

No. 1 “NICIFOS’ 17/45
No. 2 ¢NICIFOS " 22/18

(17% Ammonria, 45% Phospherie Acid)
(22% Ammonia, 18% Phosphoric Acid)

‘NICIFOS’

1. Two plant foods in one.
2. No useless carrier.

3. Saves freight, handling
and application charges.

4. No useless residue left
in the soil.

5. Does not wash out of the
soil ; stays where you
put it.

6. Better and more uniform
~than any mechanical

mixture can be.

7. Easy and clean to
handle, dry, white and
crystalline.

8. Does not become moist
or deteriorate in sto-
rage.

9. No acid: cannot rot the
bags.

10. Specially suitable for
TEA.

IMPERIAL CHEMICAL lNDUSTRlES

(INDIA), LTD.
—— Madras, Cochin and Calicut. —

oy

When answering our advertisess, please mention ‘The Madras Agricultural Journal’,




(8)

THE STANDARD FURNITURE Co., L.

KALLAI (S. MALABAR)
Largest Manufacturers of Camp Cots in India

OUR MOTTOQ :—Honest service and Moderate rates.
Maximum strength and Minimum cost.

OUR AIM:—To reduce cost, with the aid of modern appliances and
serve the public in a real Swadeshi spirit.

We specialize in the manafacture of camp cots and have patterns to suit all pockets

Price
Rs. 15 only
ui
Pattern A Mosc:2 et.olrods
‘Excellence’ Bag Rs. 1-8 only

Cot with Water-
proof canvas
Rs. 2 extra

The letters of appreciation we receive from our growing customers, tzeas
testimony to the appropriateness of the name of this pattern. The cot is 6 3
long and 2’ 4” wide,

Price
Rs. 13 onl
Pattern s y
Mosquito rods
¢‘Challenge’ Re. 1

Bag Rs. 1-8 only

The Challenge implied in this pattern, is that with the aid of mechanical
advantages, India can compete with foreign countries, A Trial order will convince
you that we have not exaggerated India’s claims. The cot is 6° 3° long

and 2’ 4 wide.

Price
Rs. 6 only

Pattern C
¢ Marvel’

7 “MARVEL" ..

\ Price‘ Rs.6 onlyl

. It is really a marvel that a folding canvas cot strong and durable is made
available at t his reduced rate. The cot is 6’ long and 2’ 4” wide and fitted
with Jute Ca: nvas.

SPECIAL DISCOUNTS TO STUDENTS
We undertak: 1 to make specially on order—

C .anvas Cots 7 it. long and 3 ft. wide at Rs. 25 each®

When. answer] .og our advertisers, please mention ‘The, Madras Agricultural Journal’,

for all pains, Headache, Cold,
Sprains, Swellings, Neuralgia,
Rheumatism, Stiff joints etc.

S 4 Price, As. 8 per tin
DILRANJAN DEPOT
L POST BOX 183, MADRAS

BEST PLANTS & FRESH SEEDS ’
READY FOR SALE

Best Season to Grow in all climates Rs. a.

Salem Mango grafts, 3 years old, dozen ... oo 9 0
Guava, Pomegranates, and Figs, dozen ... e * w 6 0
Pomaloe, Orange, Limes, etc,, dozen ... 've 90
Roses and coloured Crotons, dozen . 6 4
English Vegetable and Flower seeds, good varieties, 20 sample packets, each set 20
Do do 10 sample packets, each set 1 0
Indian Vegetable seeds, 20 packets e 2 0

Other sorts of plants and seeds are ready now.
lllustraled Catalogue free
S.K I ABI);JI.l RAgIMAN SAHIB
alem Nurse
Telegraphic Address ' NURSERY,’ SALEM v Gar-dgﬂgu

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 senton

receipt of annas four.
Apply to .—CURATOR,
Government Botanical Gardens, Ootacamund.

TO LET

When answering our advertisers, please mention ‘The Madras Agricultura) Jonrngi

}
|
Balm in the Market, Magic cure f
j
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CATERPILLAR

A Caterpillar Fifteen with g2

3-furrow 42" Moldboard Plow in

Medium Black Cotton Soil

plowed 6 acres §" deep
in 7 hours. All in cost

Rs. 4-8 per acre.

***

For Information on Reducing
Costs and Improving Crops

Write to:

WILLIAM JACKS & Co.

P. 0. BOX 1282, MADRAS,

CATERPILLAR

Whon anewerlag our advertisers, please mention “Tne Madras Agricultural Joyrna),
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VEGETOL SOAP

The Soap famous for its glorious lather even in
hard and brackish waters. Entirely free from animal fat.
Can be used even by the most orthodox priest.

Agent Yor Coimbatore :—

R. C. DALAL, Calicut,

please drop a card to

THE KERALA SOAP INSTITUTE, CALICUT

(Makers of the well-known Insecticidal Soap for destroying
green bug on coffee, mango hopper and such insect pests).

A 00 ED 060 0 C0 06— 00 ) 0 0 =30 0 CD0 0 C=m) 0
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ALAL, U

If you find any difficulty in getting this soap, Q
ﬂ
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THE GOLDEN JUBILEE
number of
THE MADRAS AGRICULTURAL JOURNAL
Royal 8vo. 68 pages
A valuable book containing a retrospect of Agricultural Education in Madras

from 1876-1926 besides many interesting features including 18 full page photo-
graphs neatly printed on Art paper.

Original price Re. 1-8-0

Now reduced to e Re. 0-12-0

(will be sent post free on receipt of stamps worth 13 as.)

Apply ;: Manager, MADRAS AGRICULTURAL JOURNAL,
Agricultural College, Coimbatore,
LAWLEY ROAD, P.O,

DO YOU GROW VEGETABLES & FLOWERS?
THEN

LET US HELP YOU

WITH BEST RELIABLE SEEDS.
(CATALOGUE SENT FREE ON REQUEST.)

THE GUJARAT SEED STORES, Seced Merchants,
SALOORE BAZAR, NADIAD (GUJARAT).

Telegrams :—* SEEDSMEN, NADIAD.’

When answering our advertisers, please mention ‘The Madras Agricultural Joyrng)’,
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BY
THE MADRAS
AGRICULTURAL DEPARTMENT
IN

English, Tamil, Telugu, Malayalam and Kanarese
(Jan) (April) (March)  (Sept.) (March)

It contains instructive and interesting articles on Agriculture
and Veterinary Science and exhaustively deals with the work of the
department including agricultural research stations, pumping and
poring operations, state loans &c.

' Price 1 anna, Postage 2 annas '
y Director of Agriculture or the District
Agricultural Demonstrator nearest to you
Not sent by V. P. P.

Apply to the Deput
Agricultural Officer or the

with three annas stamps.

The Journal of the
Mysore Agricultural and Experimental Union
BANGALORE

Published Quarterly by an Expert Board of Editors

Chief Editor: Dr. B. NARASIMHA IVENGAR, B.A., Ph.D.
Subscription, Rs. 3 per annum

_ The Madras Journal of Co-operation

The Premier Monthly Co-operative Journal in India
Voices forth the Co-operative Opinion of the Province

Annual Subsqﬂpuon
Inland (including Postage) . Re. 4 O
Foreign -~ ,, » e 412

Please apply to: The Madras Provincial Co-operative Union,
; Royapettah, Madras.

When aogwéring our afivertisers, please mention ‘THy Movlras Agricnityral Joyrnal’,
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HOT SUN?

ALMOND GLYCERINE
(a preparation in pure almond oil)
Rs. 1-4-0 per bottle of 4 oz.

OR

LEMON CREAM

(prepared in Limes & Glycerine)
Rs. 0-12-0 per bottle of 8 oz.

TRADE

MARK
Lotus Baby

Manufactured by
Toilets Manufacturing Co.,
' CHITTOOR.

L L .

e
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NOTE!

ﬂ ' Qreen Manure and maintain soil fertility. Green Manur-

U ing is Trqe Economy. It pays handsomely the cost and

ﬁ expenses involved. -

z Ground covers prevent soil erosion idi
preserves h

ﬂ and cuts down cost of weeding. ’ nmidity

0

Shat.ie apd Wind-belt Trees attract clouds resulting in rain,
yields timber for fuel and factory purposes, gives sufficien;
shade and helps the economical preservation of Estates

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

and the like. ‘ ,

The Ceylon Estates Company

KALUTARA SOUTH, CEYLON

SEDECD S04 N 0 ST IS T 0 =00 0 C!

o=“‘ 0000 SES=2 0 CI0 AT 0 C0 0 S0 0 0 00T 0 CD 0 0 By ouolJ

hen answering our advertisers, please mentlon ‘The Madras Agricultural Journat’
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research or enquiry, carried out by him on any agricultur: * subject.
pages, type-written on one side.

Agricultural Students’ Union not later than the 15th May the subject of
the paper which they propose to submit and the paper should be senty
in so as to reach the Secretary, Madras Agricultural Students’ Union
not later than the 1st June 1931, with a covering letter showing full
name and address of the sender. The author's name should not be
shown on the paper but should be entered under a nom de plume.

the prize awarded at the time of the Conference.

the Union reserves to itself the right of publishing all or any of
the papers.

papers by other workers must be acknowledged.

Agricultural Students’ Union, Lawley Road P. O., Coimbatore.

The Ramasastrulu-Munagala Prize 1931
1. The Prize will be awarded in July 1931. v

2. The Prize will be in the form of a Medal and will be awarded

o the member of the Union who submits the best account of original

3. The subject matter shall not exceed in length twelve foolscap

4. Intending competitors should notify the Secretary of the Madras

5. Four type-written copies of the essay should be sent in.
6. The name of the successful competitor will be announced and

7. Papers submitted will become the property of the Union and

8. All references in the paper to published books, reports or

Any further particulars may be obtained from the Secretary, Madras

[
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When answering our advertisers, please mention ‘The Madras Agricuitural Journal’.
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If You Want a Cream Separator ’1

write for the _

‘STANDARD

the last word in the
Quality and Most Sanitary Separators

« STANDARD’ Cream Separator does the cleanest skim.ning
with varied thickness of cream, runs smoothly, lubricates auto-
matically and combines various mechanical improvements over
other Separators.

a

Please write also for Butter Churns, Butter Workers. and
other Dairy requisites.

Sole Distributors —R.N. MEHRA & Co.,
Dairymen’s Providers,
DINAPORE, CANTT.

-
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