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((Soy Bean Trials in Madras. )
By M. ANANDAN, L, Ag,,
Q‘Issfs!c'm:‘ Director of Agriculiure, Cuddalore. »)

L. Introduotion. Soy bean plant (Glycine max, Merr.) hﬂs been known
to, and culﬁvated by, the Mongoloid races for several centuries as one of
their most 1mpcrtant food crops and feed for thelr domestic stock, while it
was not even widely known to the other races of mankind until so late as
the 18th century. Manchunria, China, Korea and Japan were, and are still
the chief countries of pmduchnn and export of this most important lsgumi-
nous crop to the other parts of the world. Soy bean seed is very rich in
protein snd fat of high biological value and containg vitamins A,BandD
and is a good source of minerals like calcium, sodium, phosphorus and
manganese. Its starch content is very low and is therefore of particular
value as food for diabetics. The seed is used in a variety of ways as food
by the Chinese and the Japanese. Soy bean meal and oil-cake are excellent-
feed for cattle, and the erop when cut and fed green or converted into hay
forms a very valuable fodder rich in nitrogen comparable to alfalfa
(lucerne) and clover in feed value.

The cultivation of soy bean was started in the United States of America
more than one hundred vears ago; but the area occupied by it was very
small and was only 2,000 acres in ‘extent ‘till 1914. From that year on-
wards the expansion of the area under the crop was very rapid and at the
present day it is reported to be cccupying nearly six million acres in that
country. Nearly 56 per cent of all the soy beans grown there is for use as
hay. It is reported that soy bean hay cut at the proper time and well cured
is almost equal, ton for ton, to alfalfa.

Trials in Madras, As far as is known to the writer, the first trial of soy
bean in Madras was madein 1915-16 by Mr. R. Cecil Wood, then Princi-
pal of the Agricultural College, Coimbatore in one of the fields on the
—entral farm. The crop was a fair one but its cultivation was not continued
in subsequent years.

Great interest in this crop was aroused in India about 1932—33 asz a
‘esult of Major General Sir Robert McCarrison's advocacy for the inclusion
of oy bean as a very cheap and valuable source of first class vegetable
srotein in the average Indian diet, which badly lacks it. Another contri-
sutary cause for the spurt of such enthusiasm of the people in this new food
rop was the decision of Mahatma Gandhi to give it a trial by including it
m his daily dist. It is not known whether soy bean still finds a place in
he Mahatma's daily diet. A third reason for stimulating the interest of the
saople was the fact that soy bean was becoming a serious competitor in the
yverseas market with the Indian groundnul, the premier oil seed crop of the
souniry, The result of all this at the lime was a grest demand for soy bean
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seed and for information regarding ils cultivation. But uniortunately, . -the
Department of Agriculture could not help the public e:ther with tha seed or
information regarding the cultivation of soy bean as it had not been grown
or tried on any of the Agricultural Research Stations before, excepl once on
the College Farm in 1915-16. The Department, however, lost no time’ in
taking up the trial of this new crop. The Director of Agrictliurs, .Madras
obtained seeds of soy beans from various sources and dmtnbuted them to
several Research Stalions in the Presidency for trial and study ‘of the crop
under varying soil and ciimatic conditions. For the first two seasons, small
samples of seed received were grown for seed mulhphcahcn Field' trials
were carried out from 1935 onwards., The summary of the results ubtamsd
‘at the several Research Stations is given below.

Agricultural Research Station, Hagari (average rainfall 20 inches)
Two varieties, Kachin and Pe Ngype, both from Burma were iried for two
seasons as a dry crop and for one season under irrigation. The yields
given by these two varieties as dry and irrigated crops are given below:—

Nature of Crop. Yield of seed in b, " Remarks.,
Belirum. Pe Ngype, The crops were subject
Dry crop : 230 g4 to the attack of Swmul
Irrigated crop 59 . 333 calerpillar. (Siomopterix
nortesrial,

Five. other varieties were also tried in 13 cent plots in 1937—38 season.
Of these, variety No. 18 gave 375 Ibs. of grain per acre.

Agricultural Research Station, Nandyal (aanual rainfall 28 inches)
On this station also, Pe.Ngype- and Behrum were the varieties tried on'a
bulk scale, while, 5 other varieties were tried on a-small scale. The yields
given by all the varieties were very poor on this station: also, as will be
evident from the ligures given below :(—

Name of variety. Aren in acres. ::?lfcﬂ iﬁ;ﬂltl. Remarks,
EehNgypE. gﬂg 200
ehrum. 3 a5
. The r:rnp was Euh]e:t to
ka“rsﬂd“'zs - g.?g gg the attack of leaf rollers
'"' 33 010 a0 and millipedes.
w26 009 140
w3l 009 150

A crop of Pe Ngype grown under irrigation was no better in grain
yield os it gave only 135 lbs of grain per acre. But this variety grew well
as a fodder crop, though it was badly damaged by caterpillars.

Ceniral Form, Agricultural College, Coimbatore. (annual rainfall 25
inches). The trials on this station were conducted during 1936-37 and 1937-38,
In the year 1936-37, twenty four varieties were tried during the South-west
mongoon esason in garden land' with red loamy soil. Of these, Kuala-
lumpur 30 (Adt 32), black seeded variety . gava the highest yield of 1,406
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.1b, while among the yellow sesded varieties, Mammoth Yellow gave 838 Ib.

of grain to the acre. In the same year, the above 24 varietes along with
33 new ones supplied by the Qil Seads Specialist were tried during October
in a-black soil field. The results were not so good as those given by the
crops sown during the south west monsoon season in the red scil area.
The trial of soybean as a dry crop in red soil in July and in the black soil in
October completely failed during the year for want of sufficient rains,

A more detailed work was attempted in 1937.38 (1) by sowing
ten ‘promising varieties for comparative trials in randomised blocks with
4 repetitions, (2) by testing the merits of four varieties as fodder crops and
(3) by sowing 56 varieties in small areasside by side to study their comparative
performances. The crop was sown in the hot weather on the 27th May
1937, It was subject to an attack of surul within a fortnight after sowing
and the insect was controlled by spraying with calcium arsenate. This
saved the crop to a great extent and it revived, but a second attack of surul
in August almost destroyed the late varieties while the early and medium
duration varieties suffered far less from this pest and vyielded a fair crop.
The yield figures from the comparative trials were so erratic as a result of
the insect damage that no valid conclusions could be drawn. Qut of the
56 varielies grown in study plots, tha following four gave fair yislds while
the rest were far behind these in yield. Generally speaking the yislds
given were more an index of the severity of the damage caused by the
surul than a true index of the normal vyislding capacity of the varieties
concerned. The varieties grown were classified into early, medium and late
and it was found that generally speaking, the late wvarieties suffered from
surul most.

No. Variety. Yield of grain in lb. per acre.
1 Avoyelles 06
- Adt 4—Laredo 650
3. w 31 (Kuslalumpur 16) 5123
4 Ofatootan 4874

- Varieties for fodder, The yield figures given by the four varieties tried
‘as fodder.crops are given below from which it will be seen that Kualalumpur
30 (Adt 32) gave the highest yield of 12,800 |b. of green fodder per acre
while the others were very poor. Here also, the yields were affecled by the
relative ‘susceplibility of the wverielies to the attack of surul caterpiliar.
Kualalumpur 30 was the most resistant to this inssct.

Yield of green

¥ o Age of cro
_ _!\?u. _ Variety. cutting in j‘“}: {nddeitnliir acre
- 1, Greenish yellow . 100 3,600
2, Lwallpur chocolate 103 2,400
3. Adt 32 (Kunlalumpur 3N} 74 12,800
4. Kachin 99 2,800
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A sample ‘of soybean fodder grown on the Central Eurm‘: wag" nnnl‘yhad
by the Government-Agricultural Chemist and the resulis of the analysis and
his remarks on the fodder are given below :—

Percentuge culculuted on -

Hends of analysis Dry sl::':.lnu;'l:fury | Drllg !nnl_ _!Tli_l!é.ri?i:
Moisture . 840 7225
Ether extroctives 1°31 0:40
Crude fibre 2187 663
Ash 832 252
Crude proteids 20'65 6°26
Carbobhydrates (by difference) 3945 1194

100000 100-C0
Acid value - 5705 5705
Lime (CaQ) 212 64
Fotash (K.O) 1-80 055
Phosphoric acid (P,O;) 067 020

Remarks: The sample of soy bean plant contains good amounts uf prutmm
nod forms o good cattle feed.

The Superintendent, Central Farm has remarked that in soy bean culti-

;_vaﬂun on the F;rm surul insect is a serious factor to deal with and to some
Fxbent. mosaic disease as well.

Agricultural Research Station, Anckopolle (rainfall 40 inches). The
‘trials were conducted during 1936-57 and 1937-38 seasons on. this
istation with two varieties Pe Ngype and Behrum. During 1936-37, 5-cent
plots of the above two varieties were sown in June and the crops cut as
fodder in G;tober gave 10,010 lb. of fodder per acre. The plants were
-observed to have good root nodule formation.

A grain crop of Pe Ngype was grown in comparative frial plots with
seed freated with a culture of root nodule organism, against untreated seed
in 5 replicated plots. The treated crop developed more root nodules after
flowering but the untreated plots gave a higher yield of grain than the
‘treated plots, the average yield being 830 lbs. and 730 lb, of clean grain,
-respeclively, per acre. A crop of Pe Ngype and Behrum sown in

' September of the same year was & failure due to low germinatiom and un-
favourable weather conditions. During the 1937-38 season, a bulk crop
of soy bean was grown in 33 cents and it recorded a yield of 679 lbs. of

_clean grain per acre.

Agricultural Research Station, Marutéru (rainfall 42 inches).  Soy
_beans were tried for 3 years from 1936 onwards on this station as a dry
crop. Pe Ngype and Behrum were the varieties tried. The trials were
done orily on small plots not exceeding 5 cents in area.. During 1936-37
the crop was sown in the middle of June. Each variety was grown in two
plots, one manured with 25 cartloads of cattle manure per acre and the
“pther without th‘é‘mﬂqura'. “The manuring had no effect on the yield of
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the crcp'ﬁs-thé vield figures given below show. There was good formation
of root nodules on the plants

Name of variety. DM€ Of i i st centiosde st

am variety. 1 anured wit certloads o

: : J0Wing. cattle manure per acre. Unmanured
Bebhrum. 15—6—36 1,564 1,500
Pe Ngype. do 1,229 1,160

Trial during * Pyru’ season in wet fands. Both the varieties sown in a
watland plot towards the.end of November sutfered from excessive moisture
in the soil and failed completely., During the 1937-38 season, the crop
was raised without any manuring, again as a dry crop and it gave consis-
tently good yields, as the fiqures given below show.

Mame of variety. Date of sowing. Yield per acre in 1b.
Behrum. T 22737, 1,900
do 17—6—238. 2,160
Pe Ngvpe, 22—-7-37. 1,480
do 17—6—38. 1.800

Agricultural Research Station, Samalkota {(rainfall 36 inches) Trials
on this station were carried out during 1936.-37 and 1937-38 seaons
with Pe Ngype and Behrum. During 1936-37 season, sowing was done
on the last day of June. Behrum did well and gave 1,200 lbs. of grain
yield per acre while Pe Ngypes yielded  only 377 lb. Both the varieties
were grown as fodder during the same season. The average yields of green
fodder were 8,500 Ilb, from Behrum and 10,520 lb. from Pe Ngype.
During 1937-38, the sowing date was delayed to 7—9—37 for both the
varieties, Behrum failed to germinate. The field was resown to Pe Ngype
and the latter variety yvielded 1,200 1b. of grain per acre.

Agricultural Research Station, Guntur (annual rainfell 34 nches) Out
of the seven varieties tried, five failed completely. Behrum was very poor
in growth and yielded hardly any grain. Laredo, a black seeded variety
vielded 350 1b. of grain per acre when tried in the early season and 200
lbe in the late season.

Agricultural Research Station, Palur (rainfall 51 inches). Soy bean
was tried as a green manure crop on this station in wetlands in July
during three years 1936 to 1938, In 1937 it completely failed while in
1936 and 1938, the green matler yielded was only 700 lb. and 8C0 Ib,
respectively. The germination of the crop was very low and the subsequent
growth was also poor due to axcessive moisture in the fields.

Agricultural Research Station, Aduturai (rainfall 43 inches). The trial
of soy beans was started on this station in the 1932.33 season and a
few of the varieties thal were found promising are being grown year after
year as bulk crops. Pe Ngype, Behrum and E, B, slrain 3940 (Adt, 28) are
the most promising varieties in the collection so far tried,
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Collection of samples. Till the end of 1939, seeds of 46 ditlerent-
varieties from various sources were received and grown in single rows for
study. But, unfortunately several of them failed to germinate during-the
year of introduction itself and were thus lost. Another cause of their failure
to survive was due to the ripening of the pods of early and medium -dura-
tion varieties in very wet weather during the heavy North East monscon
months of October and November and the conssquent difficulty "of 'giving
the seeds thorough drying necessary for retaining the viability of the seeds.
The wholesale destruction of the young plants by the surul caterpillar is
yet another cause for the loss of many of the varieties in the collection.

Seasonal trials. Trials were conducted in three seasons June io
December, September to February, and December to May., 'June to Decem-
ber season has been found to be the best for growing soy bean in' the wet-
lands of Tanjore district but unfortunately short and mid-duration  varietiea
ripen their pods in the heavy North east monsoon months of October and
November with the result that the seeds harvested during the wet weather
fail to be viable in the succesding season. More viable seeds are obtained
when the sowing is delayed to the middle of August to escape the bad
effects of the raing on the ripening seed. September sown crop matures in
fine weather in January and the seeds obtained are gquite sound though the
yield is not so heavy as that of June sown crop. But as both the June and
September sown crops are affected by water stagnation in the fields during
the heavy rains of the North East monsoon season the crop has to be sown
on raised beds 10 feet in width with drainage channels of a foot in depth
between in beds and all along the boundary of the fields to draw oif the
excess water. If this precaution is taken the crop grows guite normally.

The December-sown crop puts oa good vegetative growth in the
initial stages but as it has to spend the second half of its life in hot weather
and without irrigation facilities from the channels which are closed on the
31st of January, the crop fails to set seeds normally. However, a Pe Ngype
crop grown in about 2 acres during this season gave nearly 20,000 lbs. of
excellent fodder per acre, though it failed to set seed, This indicates the
possibility of growing this var"iety of soy bean as a fodder crop in fields
from which samba paddy is removed during December. -Paddy varieties
G.E. B. 24 Adt 8 and Vadan semba are generally harvested during
December when grown as a samba crop in the Tanjore district, and the
fields occupied by these may be sown to.soy bean for fodder.,

In the absence of surul attack, the following average and maximum
vields may be expected from the three varieties found suitable to this delta.

Average yield per Mazimum yield per

acre in 1b, acre in 1b,
Pe Ngype 1,200 2,000
Behrum ) . 800 ‘ 1,000

E. B strain 3940 (Adt 38) 500 _ _ 650




III

I. Soybean — Behrum plant with
mature pods but without leaves.

II. Soybean—Pe Nagype plant with
mature pods but without leaves.

IIl. Soybean plant showing root
nodules.

I



Seplember 1840] Soy Bean Irials in Madras. 335

In the dry lands of Tanjore, the best season for sowing the soy bean
crop is with the break of the North east monsoon in September—October as
a purely rainfed crop. Pe Ngype has been found lo be the best variety
for growing in dry lands during this peried, yielding upto 1,500 1b. of
clean grain per dcre. Soy bean plants develop root nodules profusely
when grown: both in the dry and wet lands of Aduturai.

The soil seems to be well stocked with the root nedule organism, and
artificial inoculation with the organism appears to be unnecessary. [Vide
‘Platel. _ _

Seeds and sowing, and cost of cultivation. The fields meant for soy
beans should receive four dry ploughings to produce very fine tilth. The
wetland fields should be thrown into 10 feet wide beds with channels
between, to avoid water stagnation during the North East monsocon season.
The crop can be either broadeast or sown in lines. When sown in rows the
seeds may be spaced 1 foot in lines and 1 to 2 feet between lines depend-
ing on the growth habits of the variety concerned.” Spreading types are o
be given the wider and the erect types the narrower spacing. In the case
of spreading types, the seed rate per acre is 6 to 10.1b. and in the case of
erect types, 10 to 15.1b. depending on the size of the seeds of each variety
sown. The depth of sowing should not be more than 2 inches &s szeds
buried deéper show poor germination.

The following figures give the average cost of cullivation for an acre of
soy bean crop. ' : -

Ploughing 4 times st Re. 5 0 0O

Seed and sowing: ot et w 2 D0
Hoeing and weeding twice, at 12 women .

per acre each time v 3 00

Harvesting and cattle threshing w a 00

‘15 0 0

_

Haryeating time. One peculiar characleristic of the soy been plant is
that it sheds all its leaves by the time the pods are mature on the- plant.
[Vide Platel. So itis very easy to judge the correct time for the harvest of
the crop. The crop should be harvested immediately it has shed its foliage
completely, as any delay beyond this would make the pods burst and

scatter away the seeds.

Yarietal characters. Soy bean plants may be classified into different
groups according to their duration, habit of growth, character of the foliage,
the shape and colour of the seaeds.

Duration. 1, Short duration ol 80 days 2, Medium dueration of 100 to 120
days, and - 3. Late duration of 140 days and over.

Habit of growth. 1. Dwarf plants with clusters of pods 2. Lean, lanky
plants with zig, z:¢ internodes with sparsely arranged pods and 3. Bushy,
branching and trailing plants like horsegram.

Leaf shape. 1. DBroad leaved, 2. Linear lanceolate, and 3. Ovate lanceolute.

Shape of seed. 1. Flat graing, kidney shaped, of various sizes, ond 2, round
grains of various sizes.

Colowr of seed. 1. Paole yellow, 2. Deep yellow. 3. Chocolate, 4, Black.
5, Mottled. ;
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Analysis of Pe Ngype. A sample of Pa Ngype grain produced on the
Aduturai stetion was analysed by the Government Agricultural ‘Chendal and
found to contain 13 parcanl of oil and 40 percent proteid.

An sttempt to extract soy bean oil in a chekku {cuunﬁgfv'?nil]} at Adulurai
by the writer and in a power crusher by the Government Soap Expertand Ofl,
Chemist at Calicut was a failure. Good peonoc was obtained but no oil.
Perhaps, the soy bean oil has to be extracted by the use of powerful
chemical solvents.

Pests and diseases, The insects pssts zffecting soya beens in South
India with details of the nature of the damage done and the control meas-
ures adopted as per information supplied by Sri Bramahachari, Assistant in
Entomology, are given below :—

(1) Surnlpuchi. Sfomopteryx nsrteria M. (Family Gelechiade). This
is the most destructive pest of soy beans in Aduturai end Coimbatore. It
may be stated that the success or failure of the crop depends more upon
this insect than on any other single faclor. The small caterpillars feed by
mining the leaves and cause white paitches. Aiter a few days the cater-
pillars emerge from the mines and web iogether small leaflets.and continue
to feed on the green leaf tissue. This is the same insect which appears on
the groundnut crop. As the insects are attracted to light, light traps have
been found to reduce pest infestation.

(2) Noctvid caterpillars (Prodenia litura F. Cosmophila sp., Plusia
sp.) feed on the leaves of both young and old plants; these are more
serious on young plants. Spraying with calcium arsenate is found to
control the pests.

(3) Verpuchi, Sphenopiera pertostit G. (Family Buprestidae). The
beetle grubs bore into the lower portion of the stem and roots. The atlected
plants become stunted in growth and withered in appearance and ultimately
dry up. This is the same insect found in groundnut, and in daiucha and other
green manure plants, Affected planis may be removed to stop the spread
of the pest.

(4) In addition to the pests noted above, flea bLeetles {Langffnrsus sp.)
thrips, coceids, grasshoppers, and mites are found causing damage to the
crop occasionally, Spraying with contact poisons was found useful against
the first three insects, sprayving of calcium arsenate was effective against grass-
hoppers, and dusting with flowers of sulphur’ checked the mites completsly.
Mosaic was noted on a few plants in some varieties each year. In one
season a crop Pe Nuype wes found to be ailacked by a weak Fusarium
fungus., This fungus, was not noted in other seasons.

Bummary. From a study of the results of the trials conducted on the
various Research Stations having differenl soil types and' climsles, it is
found that soy beans have done best in the Godavary and the Cauvery
deltds with deep alluvial soil and an annual rainfall of 40° inches or over.
It was a fair success in Coimbatore in gardsn lands as an irriqated crop
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but failed when grown as a purely rainfed crop. The crop seems to be
unsuited both as a rainfed and irrigated crop in the Ceded districts. Itis
only a partial success in Guntur. The crop seems to be free from insect
damages in Anakapalle, Maruteru and Samalkot but is subject to severe
attack from insects, particularly of surul in Coimbatore and Tanjore districts
and to mild attack in the Ceded districts.

P. 8. Tt may be mentioned that of late the enthusiasm of the people for soy
bean has cooled down, in view of the opinion expressed by Dr, Avkrovd, the
Director of the Nutrition Research Institute, Coonoor, that heis unable to say

that soy bean is in any way superior, as a proteid food, to the ordinary pulses
grown largely in Indin and consumed by the people. :j e

A Hearth for the use of Groundnut Husk as Fuel,
By V. VISWANATHAN,
Assistant Agricultural Demonsirator, Arkonam.

Madras grows 3'5 million acres of groundnuts. Seventeen, out of 24
districts in the province grow over 50,000 acres. Hence groundnut husk
is available in large guantities and at cheap rates in several localities. The
use of groundnut husk as fuel for the household is restricted because of its
poor burning gualities. But with the aid of a suitable furnacs, this defect is
overcome and it becomes a very convenient fuel for cooking food in the
kitchen. A hearth suitable for the South Indian household has been
designed on the principle of the Sindhwahi furnace that is in use for boiling
cane juice and making jaggery. [Vide illustrationl].
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