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Editorial

Wt are publishing the Madras Agricultural
Journal this month as a Special Conference
number, including the papers that were presented
for the Symposium on Maximisation of Food
Production on the occasion of the Thirfy-third
College Day and Conference in July 1950.
A word of apology is needed, to our readers and
subscribers for the time-lag of over six months
hetween the presentation of these papers and
their  publication, but this was to a large
extent wnavoidable. It is however a matter for
gratification that it was after all possible, with
the aid of a special Government grant, to publish
the papers in a single issue. And in view of
the persistence of the food shortage all over the
couhtry, the need for maximisation of food
production and the desirability of the various
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methods by which this could be achieved are in
no way less urgent today than it was at the
time the papers were presented in July 1950, as

part of the Conference Symposium.

ANNOUNCEMENT

The Thirty-fourth College Day and Conference
will be held during the 2nd week of August 1951.
Members arc requested to send the amendments
to rules, if any, sufficiently in advance for
consideration at the General Body Meeting that
will be held at that time.

T. S. LAKSHMANAN,

Secretary.

How Cuitivaiion inerea-es Crop Produciion

By
Sri VP SUEBBIAT MUUALIAR,
Hoadquorters Deputy Bivector of Agrieatture, tPropugsnda;

The maximisation of crop production is un all-impoptnt.
problem throughout the world. The prosperity and weli-being of
people deperd s on how we solve this problem. The production fan
land is conditioned by the cperation of & number of himiting faciors.
As those limiting factors arc overcome one after the other
prodaction goes. up gradually.  Agricultural scientists et in
New Declhi {rom 6sh to 9th April 1949 and tried to assess the
depression caused by various himiting factors. It was then held
that production ¢nuld be increased (1) by 06 | by reclaiming new
lands for cubiivation, (2) by 10% by using improved stroing of
seeds ail over, (3) by about 2074 when the major river valley
projects reach vompletion, (4) by about 10% by controlling pests and
discases in the ficld and by another 105 by controlling pests of
stored produce and (5} by 307 by resorting to timely and adequate
cultivation of land and crops. That there are possibilities of
increasing production is indeed heartening. The existing overall
shortage of food is only 10% and given the will this shortage could be
made up by a proper approach. It should also serve as a signpost
for the cultivators. Increases in production at various levels have
been shown to be possible in different directions. The most
outstanding and substantial increase can he brought about by
appropriate culvivation at the proper time and this also happens to
be the casiest to adopt by the cultivators without asgistance from
others. '

Cultivation is an all-embracing term and includes every
operation dore in the field for producing crops. Cultivation is done
in this country mainly with human and cattle labour, and for want
of labour or want of ready or circulating capital, the various culti-
vation operations done by the cultivators are often not done at the
proper time, or are delayed. This causes a great depression in
yields. The cultivators know when the operations should be done,
but none-the-less are prone to bo tardy for reasons sometimes
beyond their control. ’

The cul:ivation of the soil has various ohiects. The preliminar
cultivation of vhe soil aims at the removal of weeds before they
mature and shed their seed and at the ‘production of a surface soil
condition suituhle for the reception of seed and a favourable habitat
for the tendor scedlings. The final condition of the soil aimed at -
depends upon ihe fineness of the seed and the vigour of the
germinating seedlings. Cotton, pulses. and the big-sized grains have
a sufficiency of reserve food materials and the seedlings that emerge



12 The Madras Agricultural Journal

are strong and robust from the beginning and it would be enough if
the soil is brought to a coarsely powdery state. Tobacco, small
grains ote., produce delicato scedlings and unless the secdbed ijs
brought to a line powdery condition their germination is affectd and
they start growth with a handicap, which is never got over by any
after-care.  The preliminary cultivation should aim at a proper
condition of the sced bed being produced with the minimum uge of
capital and labour. If ploughing and other cultivation operations are
done when the soil has an optimum moisture content the cffort
required is the least, as also the number of times the operation has
to be repeated in the ficld.  The best and the most opportune time
for the stubble ploughing is after the soil is moistened cnough by the
first vains after the harvest of the previous crop. It may be
mentioned while passing that many wet lands that are ploughed in
a weu state after the receipt of water in the irrigation sysﬁem at
present, may profitably he prepared in the dry state itself
during summer and finished in a wet state on receipt of
water. This would save congiderable labour and facilitate the
planting of paddy early in the scason, which 1is conducive to
high yields in the end. Large stretches of lands in Tanjore
that were being prepared by wet-ploughing previously, have
during the past two years been dry-ploughed with tractors with
advantage. This may not, however, be  adaptable to all soils and
all places. 1In stiff clayey soils as in the Circars dry ploughing may
depress the yield. The Samalkota experience is that earliar the
dry ploughing is done the greater is the depression in yield. If the
dry ploughing is however done within a few days before planting.
there is a saving of labour and the yield is not adversely affected.

If the land is prepared in time and kept ready, sowing could
be done immediately on receipt of rains. Otherwise time is wasted
in preparing the land after receipt of rains and sowing is delayed
thereby. This has a significant bearing on yileds. Most of the crops
in general come to harvest during the cold weather, irrespective of

the time of sowing and the early-sown crops give heavy yields and.

the late-sown crops give comparatively poor yields. The
depression in yields caused by late sowings is quite considerable at
times. Periamanjal cholam sown in September may yicld about
50% less than the same crop sown by the middle of July under
Coimbatore conditions. Almost every crop has its appropriate and
optimum time of sowing which conduces to maximum yields,
preparation of land and rowing help in the aggre
the overall production. '

Timely

gate to increase

For the same roasons, paddy, ragi, and other ¢
should be raised early in the season, and the crops sho
at the appropriate time. Finally, sowing
crops influence the yield of crops more
single cultivation operation.

rop nurseries
uld be planted
3¢ and transplantation of
significantly than any other

How Cultivation Increases Crop Production 43

Paddy crop is either sown straightaway in the field by broad-
casting or is transplanted. Transplanting generally helps to increase
the yiclds, and is more commonly resorted to in this State, where
supply in the irrigation system is assured at a particular period each
year. Where paddy is raised under rainfed tanks, the time of
receipt of water varies from year to year depending on the onset of
monsoon, and where this is uncertain, the cultivators resort to
broadcasting, as being more convenient. Though this consideration
could not be complctely set aside. it may be suggested that wherever
possible transplantation should be preferred to broadcasting as a
method of increasing the yields.

Weeding is an important cultivation operation in agricultural
practice. Weeds are hardy plants when compared to crops and the
weeds have the upper hand in this unequal competition. Weeds have
therefore to be removed as early as practicakle to give the crop plants
the necessary start in growth. Eaily weeding is therefore emphacised
as one of the important factors that help to increase production.
Sowing crops in rows with the help of drills facilitates the use of
bullock-drawn implements for intercultivation, and is useful in areas
where labour is not available in sufficiency. This is well evidenced
in.the Ceded Districts where sowing crops in lines and the use of
bullock hoes for intercultivation are common features. With low and
uncertain rainfall, the people of the Ceded Districts know too well
that they could not afford to let the weeds grow their own way.
They are aware that early weeding conduces to better crop growth
and yields and are eager to remove the weeds early and give the
erops the nccessary start in life. Timely weeding helps to increase
the. yields of crops. ‘

Placement of fertilisers: Considerable work has been done
in . other countries on-'the method of applying fertilizers. The best
out of the fertilizers is had when they are placed close to the seeds
in the field and the recommendation is to place the fertilisers in
bands or strips 1 to 2” on the sides of the seed rows and 2-4" below
the level at which the seeds are placed in the drilled rows.
Phosphates assist greatly in root development and its absorption by
plants is greatest in the early stages of growth. Tt is best applied
to the land before seeding or at sowing time. The placement of
phosphates in bands near the root zone of plants does not dissipate
the phosphates by fixation in the soil to the same extent as when it
is broadcasted.

. The application of ammonium sulphate to rice to supply
upto 40 lb. of Nitrogen per acre under South Indian conditions is
known to increase the yields appreciably. Three-fourths the
quantity may be applied at planting time or within a
month of planting and the rest a month before heading for
best results.
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feeigarion - greatly mflaiences vhe  yield. The  optimum
quaniity of moisture that conduces to the most ceonomic  yields
shoitid be applied to the soil.  Raintall is erratic here and confined
to short periodie phases not spread over the entive growing period of
he or Water lifted tr lerer P
vhe evop, ater lifted from underground sources entails great cost
and difficulty and hence au economieal use of ivrication water is
emplisised.

Finally, there ave regions of deficit raintall like the Ceded
Districts and the Central Districts.  The proper conservation ot" rain
water and soil assists in giving an assured  yield normally \vhile
haphazard cultivation and cropping methods often lead to ('u’ilure of
erops.  This is a comwmon lcatare in the Ceded Districts. The total
rainfull is generally low and the rains are confined to certain pel'{ods.
The _dry-farming mgth<,>(]s developed _at Hagari and other dry
farming rescarch stations show conclusively that by proper conser-
vation methods, crop production could be stabilised and the effect
of the vagarics of the rains nullified to a certain extent by contour
bunding. Buunds put up along the contours hold the rainwater that
would otherwise flow over the land and be lost, carrying away from the
surface fine silty and fertile fractions of the soil by erosion. The
held-up rain water soaks into the soil for use of crops later, leading
to a sort of stabilisation of the resources and insures erop
production.

A brief review of the possibilities of inereasing production
by cultivation methods has been given,  Agricultural scientists
estimate that the production of land could be increased by
nearly 30% by the adoption of proper and appropriate cultivation
methods. These depend to a large extent on the personal skill and
diligence of the cultivator and the resources at his command. Skill
and diligence are personal factors and it behoves every cultivator to
make the most of his resources, limited or otherwise, to increase
crop production, by proper adjustment of the cultivation methods to
his skill, resources and the requirements of the «oil and the crop.

Maximisation of  Crop Growth through Manuring

By
P, . KARUNAKAR, M. sa., (Rutgers: s, i1 0.
(Jovernment Agricultural Chemist

Agricnttueal! College and Resoarch Tnstitut~, Coimbatore

The necessity of manures for crop growth has been recognised
on all hands from time immemorial and is sccond only to water.
Every farmer in any part of the world knows this; and it is
unnecessary to labomr this point hefore an assembly of expert
agriculturists.

There is, however, one point which needs amplification here.
In India it is common for the farmer to grow crops without
manurial additions. This gives an impression that crops can grow
withous food. This sceming coufusion of thought is brought about
by the forgetfulness that plant foods are already present in the
soil and when crop is grown without visible addition of manures
to the soil, it means that they obtain their manurial requirements
from the soil itself. This practice has been going on for several
centurics in India, raising a crop without manuring, and it is a
matter of wonder, and for deep thankfulness ta nature, that a
fairly decent crop is still obtained. The soils in India are
presumably not easily emptied of their plant food due to some
factor. Perhaps India is under the special care of the Gods, who in
thoir bias towards us, rejuvenate our soils periodically.

We have been complacent for centurics about the crop
yields obtained from our lands. At the present moment however,
we have rcceived a tremendous shock which has jolted us out
of our self-satisfaction with our crop yields. We are facing a crigis
and are, it is hoped not belatedly, trying to improve our
crop yields.

The pessimist thinks that this is a superhuman task. He
talks of the closed mind of the ryot to modern thought and his
stubbornness to follow in the footsteps of his fore-fathers. The
frequent visitation of “ Acts of Gods’ such as drought, floods,
eyclones, pests and discases individually and collectively, bring
down crop production. It would perhaps be more correct to say
« Acts of the Devil” for these visitations, rather than ascribe
them to acts of God. But there is a silver lining to these dark
clouds in that such visitations are never throughout the country
and thero would be vast stretches where a normal season obtains
and a normal crop. To offset these calamities the normal crop in
these areas gshould be bettered and this agoin improved and
the maximum of erop production obtained. -
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Palur and Gudiyattam would be about 40 tons. Again the average
vield of potato in the Nilgiris is around 8,000 Ib, whereas at
Nanjanad, yiclds of 15,000 Ib. are now being obtained for
several years.

It is a matter for legitimate pride that in a short period of
three decades, we have been able to increase considerably the
average yields in our Agricultural Research Stations of many of
our crops.  This has been achieved by the co-ordination of all the
correct agricultural practices, not the least of which is manuring.
At the same time it should be admitted that this laudable
achievement has stopped within the wire fencings of the Research
Stations all these years. Recently, however, due to various causes,
chiefly due to the high prices that prevail for agricultural produce,
the ryot is becoming manure-minded, and is clamouring for
‘manures. Take the case of sugarcane; the ryot is prepared to
buy manure even at black market prices. It is now a rarity to see
sugarcane cultivated without application of heavy doses of manure.
While the departmental recommendation is a maximum of 250 Ib,
of nitrogen per acre, in the Nellikuppam area it is not uncommon
to find that the ryots are applying as much as 500 Ib. of nitrogen
per acre. Similarly in the Nilgiris, potato is always grown with
manures by the ryot. In the case of paddy, however, this manure-
mindedness has not assumed such a wide prevalence though even
here, it is now common to see this habit is taking hold of the ryot.
Kolinji plants are brought from a distance of about 30 miles to
Bhavani, bundled as bales and sold to the paddy cultivator under
the Kalingarayan Channel at 30 rupces per bale of about 1,000 lb.
Similarly in Ambasamudram area also, green leaves gathered from the
the forests fetch about 30 to 50 rupees per cartload. The fields near
Madeswarankoil near the Agricultural College is a clagsic example
where 100 cartloads of compost per acre is not an uncommon
application for a crop of cotton. All the?se augur well for the
country and in course of time is sure to raise the standard of crop
production and the average yields of crops in our State.

There is not enough fertilisers and manures to meet the
demands of the country. We import every year about a crore of
rupees worth of fertilisers, chiefly ammonium gulphate and
superphosphate. The fertiliser manufactaring plants in the country
produce about 22,000 tons of ammonium sulphate. Our natural
resources in the shape of cattle manure, composts, bonemeal, oil-
cakes etc., are small and meet only a.fra.ctxon of: the demand.
There is considerable possibility of increasing production of compost
and green manures. Even so, there will always be a considerable
demand fbr quick-acting uitrogenous and phosph?,txc fertilisera.
Importing these commodities every year frm.n foreign countries is
in no way different from importing foo,dgram‘s, frqm the point of
depletion of our finances. The Government of India are aware of
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i, it is oxpected thav the Sindliri Factory would soon cowe it
proaduction and thet pradaction would he inereased convids ,-;;h[l\
al Alwaye. But this is possible only with nitropenous icetilize -
We have still to depend on foreion countries for iy supply of ,\
materials for superphosphate reapufaciure and to s N.‘l‘l‘:\i;l c\;-,::
for potash also, sineo l;luw- fwo donot oceur as deposita in “ﬁ;
country to any large extont.

For obtaining s decent yiell ot paddy, say. about 2500
potitds  per acre it is necessary to add to the soil something Lo
5,000 Ih. of green manure plus 30 . of nitrogen plus 30 b, of
I_;_,U!;. This quantity of wanure multiplied by 8.5 million acros
under  wet paddy  dn the  Madras  state, assume  astronomi-

. diong Thic auaniite of Ueo o ‘
proportions.  This quantity of manave can be reduced sonmewhat by
adopting the T Vo AL plan of indireey fortiliser application o i
oy : ‘ . : D M Sel h o
green manure ceops. The T. Vo AL wuthorities claim that the lapet
- oo 9 [ eI ool i< Ye i 1 DO "“.
messure of success wocldeved hy them in the rehabilitation of the
wornout soils of the Tenuevses Vallev was mainly due 16. this
plan. Briefly, this plon lies in growing a leguminous green m it

{ . Y ey 1 ,”‘."" o ] O

ph_ospha.t(, _wanure application.  The phesphate manuring areatly
stimulates the capacivy of the legume to s atmosphoric Ritroceor

7 ’ ; ¢ . atmospherie nitroven
Thus for the expense of onc manuve, phosoh: wres,
hus for expe ot one 'C. phosphate, three manures,
phosplate, nitrogen, and the much-neerjed organic matter wre
sgcured ab one smo.m.) This idoi ix under experimentation in many
nf}lne Agricultural Ressarch Siutions for paddy and at Nanjanad
nrt pntatﬂes' 8 ) < )]J.nu(

anure with

Tho plan of the experiment is to grow the com
nous plants of the State, dhaincha, pillipesara, cow
and lupin in Nanjanad, with 30 and 60 1h o,f P.0.. i
of superphosphace, plough in the green matle.r into tlﬁn Hfi III:] the shape
grow pefdd_,v {or pouatoes in Nafnj;mad) with no fufthe su'nd t!\en
While it is too early to draw definite : conclusiong e; manuring.
experyments the indications at present are very encouraci e _t,hese
experiments prove successful they would show ’u 50g7énidu{:§it(::? ?:;

our manurial bill, not only for pad U
crops. ’ Paddy but for many other irrigated

monoest legumi-
pea, sunuhemp

In recent years somo cross cuts have been employed to over

come t.hc higl} cost of muanuring with some success.” P v
Bee\_ls in nutrient solutions, vernalisation to ehorte' hreson‘ mlg1
period, use of hormoues and other n the growt

\ s . : growth-promotine
shorten the res.ing period of the secds have Ibeen i factors to
given encouraging results in this lahoratory ried and have

Based on the resulis i

: J s obtained from i

o . b KD, TOS man , ; T1-

mentation da'“ thel,) Agricultural Research Stations it )ifs};?g‘;s gg:ﬁlr:?o

e '

;ecou?n(llen_ i a broad and general wuy, dosages of munur‘; red

or producing maximum economic yields of he maj > PEQ?'tt‘e
§ ajor crops of th
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Madras State. Naturally t.here will be variations due to goil climatic
zones, and hence these basic formule will require to be modified to
suit local variations.

Paddy : 5,000 1b. Green manure plus 30 1b. N, plus 30
Ib. P,0s.

Note: Malabar and Wynaad soils require a larger dose of P,0,.

Sugarcane: 5 tons cattle manure plus 100 Ib, N (in the
form of groundnut cake und ammonium sulphate in 3:2 ratio) applied
in two instalments at planting and earthing up time.

Higher doses up to 250 Ib. nitrogen can be recommended for
Nellikuppam area.

Cholam Ragi : (Dry or Irrigated) 6 tons cattle manure per acre,
Irrigated cholam has given increased response with addition of 80
Ib. of N as fertiliser. .

Cofton: Nitrogen 50 1b, plus 25 lb. P,0; plus cattle manure
or compost 3 tons.

Cotiton : (Rainfed) Nitrogen 50 lbs. plus 20 lb. P,0, plus
20 1b. N. in the form of groundnut cake over 3 tons of cattle
manure or compost. This should preferably be applied to a previous
crop of cereal to benefit both.

Banana: 50 1b. N. plus 75 lb. potash plus 45 1b. P,O, per acre.
Potato: 80 1b. N, plus 200 lb. P;0, plus 100 Ib. K,0.

Minor Millets: Farmyard manure or compost to give 50 1b,
of nitrogen.

While it is undoubted that manuring would increase crop
production to a substantial extent in the very year of its application,
the maximum effect is seen only by continued application year after
year for a considerable period. A reserve of plant food is thus built
up and at the same time when organic matter as basal applications
are included in the manurial schedule, the physical texture of scil is
rendered optimum for crop production. ~This would require that the
manure consciousness of the ryots of the State be stimulated to the
extent as obtains in China where it is considered a sin to waste any
organic substance. This is. not an insurmountable task and the
present awakening by the ryot can form the spark which could be
fanned to a splendid flame.



The part played by improved sceds in the
maximisation of erop pr()duntion

By
Sri R. BALASUBHAHM:\NYAN, B.A., B.se. {Ag)..

Cotton Extonsion Officer, Coimbatore.

Many a sudden crisis in the agricultural industry and economy

of & country have been successtully solved by the crop breeders.
The achievements in the field of plant introduction and development
of new tracts have considerably helped the maximisaticn of production
inomost countries.  Nome of the notable cantributions are (a) the
discovery of new beet varieties having a sugar content of eight
percent over the older types when cne

my blockade threatened to cut
off sugar supplies to Irance during

g the Napoleonic wars, (b) the
selection  of blight-immune  varicties of potato when the Irish

peasants were faced with total loss of their staple crop, {(c) the
development of early-fruiting varietics of cotton which staved off
the ravages of boll weevil in America, (d) the ovolution of wilt
resistant strains of cotton which made the cultivations of wilt
stek 8. K. American possible, (o) the breeding of new races of cotton
and wheat suited to the oxtensive areas in U.S.S R. characterised by
low mean temperature and short cropping seasons, (f) the conversion
of Egypt, a minor cotton-growing country during the carly part of
the nineteenth century, into the

3 main supply base for the world’s
requirements of long staple cotton, () the large expansion of cotton

cultivation in South Africa, through release of jassid-resistant
cotton varieties, (h) the successiul exploitation of hybrid vigour in
maize by America and (i) extension of sugarcane cultivation in India
to regions originally considered unsuitable.

2. The march of genetics and the resultant refinements

effected in breeding technique during the present century have been
phenomenal. They have opencd up immense opportunities for the
creation of better and newer races of crops suited to the exacting
conditions of climate, soil and man. The progressive countries who
had the early advantage of such basic knowledge instituted an
intensive rescarch on crops as part of State concern by providing’
liberal funds for epuipment and material on & permanent basis,
Recent crop surveys in America have indisated that advances
achieved in the field of breeding have more than offset the declining
fertility in continwously soils and have enabled the farmors to

maiutain average yields inspite of increasing damage by pests and
diseases and to extend the cultivation of. crops to arcas of high risk
and recurrent hazards of weather,

3. Plant brecding work
old while that in M
rice having

mn India is scarcely forty-five yoars
adras iy much younger, niost crop gections except
come into existence cnly after the year 1920.  During
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hese thirty years, the crop breeders have to their credit cheltélll ngw

et in all the major crops like rice, cotton, rmllet,s'and oilseeds.

vu,rletle? these improved varieties released for cultivation were the

Many o f étr-mightu selection made in cultivators’ bulk or in crosses

outcorﬁfl? tw‘e(:n closely reclated varieties. They have solved 1o a

effeCt(1' '(t)ed extent the problems of deseases, pests, duration,

very hltmllodging quality and yield of finished produce. Most of thg

drought, ° d" d from their respective area spread, must be deemed

variebes T8y & limited adaptability. The full advantages of
to poserss O'Yr] S are very often not realised on account ¢f “he
inproved straing ntities of pure seed produced for distribution
limitations in the ?,uiiaving the bulk of the adaptive area to natural
by the Dep‘ar:mfl:mriw range of 60 to 95 percent. Such a srate of
spre.ad l}avglf,e;- ‘with two drawbacks vix., (1) The Increases in
et ('Sll be more or less roaghly proportional to the purity
production Wi rieltv grown and (2) The fall in production will te in
grado Of' thle vao Joriion to the impurity in the se;ed mat.erlal used i:or
geometrical prop gs. An all-out effort made in covering the entire
successive planflfl_,r.h-v ure sceds will therefore help in increasing the
adagtl‘;?oflm;%:pwllmitparea proportionate to the impurity found in
s;gd:fxéed for sowing by cultivators.

4. The official estimates of ares spr;;a)(: gi éggxr(;\rr)gd u‘:i?lr;f;
ri i 0%, sugarc ; _
bies pl_nce rxcu: S T1(‘)152 /;),f t;%t:g:p:gtisvzo annural areas. Notwn-hsta.ndmg
e | of rice and sugarcane, the normal outturns pet alcre
e l'a.rge_ Spl};ems ason aud Crop reports have r(»mam_ed more oyb etss
fip uring ¢ cit ﬁould however be interpreted as an indirect ]trl‘ j;de
::)a:;;nr?gs; va-ri:t ies which have helped to ma,in'f,a,ughteh?s :1:;‘({)1:)::1 )17; sez
ite 0 51 ivation to new areas, & Hor
insgi;?ngf ?I}‘{(:lsln bllx?ﬁii(t)}fdcﬂ:c:;ther and dar;gg;z byf pe%:g:& ddl:;a]z(\.is;;.
Th i § i rere 2 . fori
The nere yle]'dr?iogt(-)eost;rl:e;hilght}‘\; districts of Coimbatpre,' Saletxln
to 64 Ib. i}?r “r:]li ign the year 1921-1922, have been revised .to‘.tr (?
pne o Bawpen ¢ f 300 1b. for irrigated and 85 to 125'1b. for upxrngz,
higher ﬁgureBIO this co;mection, it will be WOI“(‘.}IW}.II]B to rev:ewdt e
o i soom rZhe crop-cutting experiments on rice in Madras conduc-
trends seen ‘?)4‘8-1949 The estimates as per sa:mp!mg method we(;-e
:‘,e;} 3?9‘;6rmogf rliée was under improved strain?i))wilﬁchtlr: tlur;\o gszgm? O%i‘
" i e culti > bulk e total p
incres e e l(l)iv ?lre:‘ht(ilzlrlxl?l‘:: tglf‘;icial figures a(!opted in t_he Se_as?n
e o en orti by 6% and (c) the productive capacity ot the
e vt relp trains registered further increasgs upto 33% when
Depa}”tmenta_ hs’ anures. There was one definite md\.catmn in these
P Wltt iarll:1 Imp.roved strains of rice were noticed to respond
9rop'9umng, lr| u;];ler conditions of high fertility. ) It would therefore
v reat portion of our present deficit could be reduced
gpp\i?a;rhtztk?ng an intensive manurial campaign in areas where our
1 !

at{'ains have largely spread.
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H2 eatest difficulties in the ¢ i
of the & i In vhe case of food crops,
) On:eed to breed and multiply a large number of varjetieg
pas beon 4 vearyi"g envu-onmentg pf the State. Other countries
guited to Vv erica, have solved similar problems by developing newer

oapecif"" aving Wider range of adaptability and by creating one
varieti®® omunity blocks on a zonal hasis, Emphasis on this
V“f’et‘yve must be laid in all our future programmes of work. Reduc-
ob]ei the nun"zber of improved strains will help the State in the
2‘;;’ntenan(:o o[" puri't‘y-anq thve px'oduct_ion of: large quantities of pure
L eeds b low cost. This has been achieved in the case of sugarcane
and Cambodia cotton. Uganda-1is a new versatile cot,to; which
‘does well over the whole of the Cambodia - irrigated and unirrigated
summer and winter-planted area, ’

6. The objective of all official policy is to stimulate produc-
tion. Xven in Awmerica, the benefits of science widely advertised
among the farming communities through state leaflets and f‘arm
magazines and followed up by persistent and intensive propapanda
were regarded in the carly part of thigs century ag impractica{x’l an(i
‘hook farming’ by a large section of the farmers. Timeg b
changed since then. They are now voluntarity seeki,',g advice toa,va
ever-increaging degrec and are over-enthusiastic in putting i &t"
immediate practice the latest discoveries, Our propaganda ]g’lr; 0
nery being on a low organisation level may fail to r(;v ll{mc -
farmers into active collaboration and may slow down propresso : ]our
other methods are adopted. State legislation has hel gd E oot i
increasing and maintaining the national yield and qua,li‘;,y of %V{? in
Similar isolated acts are found in Bombay and Hyderabad i . (fm'
as they relate to cotton. The most recent example of suchm sisla
tive enactment is ‘'The East Punjabh, improved seeds and
Act of 1949°, whereby only specified varieties of crops can ge
in notified arcas. It is time that the advisability of enacting g ilar
acts in other States of India, is seriously considered as gds'u‘m o
weasures for stepping up production, ' additional

legisla-
edlings

7. As a result of the second worlq war, intens; :
were and-are still being made for increasing.ﬁ;e lr;;.%%ﬂ:fidﬁmgtpa;gng
crops by granting water concessions and by bringjng new areas (()io
the plough. The area figures given in the Season and Cro ports
for the three years namely 1938 — '39, 1944 — 45 apnd lgll;ep?rts
indicate that (1) irrigated crops of rice g — 48

- ) nd sugarcance majntaj
a steady rise in area while cotton and milletg changed ﬁl{;ﬁ:lrﬁﬁ

1944 —*45 but definitely declined later, (2) among the major

unirrigated crops groundnuts replaced others to the extent of

about six lakh acres by 1944 —45 and (3) the
> TO
which rose up by nearly a million acres durﬁlgs%irf_}?zg a;":ﬁ

down to the 1938-—'39 level in the :

N ‘ / year 1947 -—°
demlttlng that a good portion of thig decline may l?e&dulzvin
inadegiate monsoons, the failure to utilise the rest of the a.re:
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remains to be satisfactorily explained. Most of the area newly
brought under the plough will be poor in fertility and generally
unsuited for the cultivation of improved varieties. They probably
proved unremunerative to the farmer who preferred to abandon
such areas in subsequent years. The development of such new
lands can therefore be best done by insisting that the cultivator
must grow one or more crops recommended as suitable by the
State. There is again a large extent of lands in the rice deltas
which remain fallow during summer and which can be cropped
intensively. The solution of waste areas and fallow lands require a
bolder breeding approach. Varieties suited to deficient soil
moisture, short cropping season and poor fertility have to be
evolved. They require the application of the latest breeding
methods like distant hybridisation involving rare genes found in
wild ancestors, exploitation of polyploidy and nt}lisation of hybrid
vigour. The progress in all such pregrammes will be slow and will
need the whole time of specialised workers. A beginning has been
made in using bybrid vigour for the improvement of cumbu. The
first fruits of such distant hybridisation withk wild cottons have
been obtained at Coimbatore. These new types possess extreme
resistance to drought and a total crop life of 135 days. They are
expected to be useful in extending cotton cultivation to regions of
deficient s0il moisture and in the development of extensive rice
fallows of Tanjore where duration is the limiting.factor. We are
just beginning where others have considerably advanced and with
proper planning, the internal production of major commodities can
be pitched upto the self-sufficiency level, making the State
investment on the breeding programmes and genetic research pay
many times over.

The Importance of Pest Control in the
Maximisation of Crop Proeduction

. B
Sk V. THIRUMAL RAO
Government Entomologist (Acting)

[t may not be easily understood how, of all agricultural im-
provements, the control of crop pests can contribute for the maximji-
sation of production. Pests occurring on crops damage them and
reduce the yields and when they are controlled we prevent the loss
that would otherwise have occurred. Varietal, cultural and manuria}
improvements are directly associated with the maximisation of
production, but operations carried out for control of pests connot
add to the yielding capacity of plants, but can only check the
damage to crops. How then can we secure maximisation of crop
production through control of pests ? If it is conceded that there is a
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ular loss from year to year in the pmdufztion of our crops in the
country as whole through pests oceurring so.mewherc or other
and the yields obtained now are exclusive of l;_hogo, lossgs, any
attempt made to provent s'uch losses can help in increasing the
nct out-turn and raisc the yields. That is how, pest control has
its due importance in the wmaximisation of crop production in

the country.

2. Having accepted that control of crop pests is one of tho
jtoms for maximigation of crop production, it remains to be
seen to what cxtent we can increase the production. We do not
have statisties to show the exact extent' of damage done to crops by
pests. This cannot be estimated easily as rhere are various pests
damaging crops in different years and Ll'ua extent of damage caused
by them varies with the tract, crop, variety, season and agricultural
conditions. It has been said that “it costs the American farmer
more to feed his insect toes than it does to educate his children,
Tue yearly loss from insect ravages to crops come to nearly
twice as much as it costs to maintain their army and navy
more than twice the loss by fire, twice the capital invested in manﬁ:
facturing agricultural implements and nearly three times the
estimated value of the products of all the orchards and vineyards in
United States of America”. As far as our country is concerned it
has been assessed by authorities that the annual recurring loss due
to crop pests and losses in storage can be taken as 10 to 15 per cent,
Therefore, there-is scope for increasing our crop production to the
extent of 15 per cent through effective control of pests in the fields
as well as in the granaries.

3. To some it may appear whether we cannot become
resigned to this loss and make it good in some other direction. Tt
must, however, be said that the figures of the average losse;g are
very often dcceptive in that they donot allow us to understand
correctly or appreciate the losses by individual agriculturists, We
need not consequently be under the impression that the indi;ridu-ll
agriculturisy is forced to forego his crops in tho field only u ,‘;0
the extent of 10 per cent. Inmost cases the losses may be anythlin
from 20 per cent to the eatire crop. Since we know thyt most, of th%
agriculturists in our country have a sort of hand-to-mout
we can understand what it would mean if a petty cultivator has t
forego most of his crop in a particular year. The loss is not only f .
that year for. him, but his economic condition also gets fugthm-
undermined - and the effect of such a loss is {elt by him gver sev lr ell
years that follow.. The ber fruit fly and the pomegranate borer ee:t-
have rendered the growing of these fruit trees unprofitable ang ths
area under them nave dwindled.  Mangohoppers threatened a sim'i' E?
situation in Chittoor. Cabbages could not be grown succew‘sfull val
a commercial basis in the Krishna district till an eﬁ'ectivza relgezlm
was forthcoming for its pests. The earhead bugs of paddy ang

h existence,
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cholam inflict severe loss on these crops in some parts of thig
State. It can be seen that there is every need to save the ryot
from such uncertainties and losses, ‘

4, Protection is the primary duty of any State, whether it be
Srom external aggression, internal disorders, unsocial acts, or
epidemics. Many of the advanced countries in the world have a well-
organised machinery to afford protection to the agriculturists in the’
form of crop protection and animal husbandry sections. In our
State, Plant Protecion is in its infancy and requires careful
nursing to develop it to the extent obtaining in more advanced
countries.

5. A Deginning has been made in 1949, the first year
of  plaut protection service, towards maximising produc'ion,
Grasshoppers, cutworms, red hairy caterpillars, earhead bugs, jassids,
and rodents are the worst pests of crops and if these are controlled,
there will be a significant increase in crop production in general in
South India. We have,now effective remedies against grasshoppers,
cut worms etc. and efforts are heing made to popularise these
methods of control among the ryots. We have yet to find an
cffective method for controlling the hairy caterpillar pest. There are
other pests like jassids, tingids, thrips, plant lice, ete., which may
not cause spectacular destruction of crops but heavily reduce the
yields. We have fortunately now with us insecticides of high potency,
fairly cheap and easily available, such as BHC, DDT and zinc
phosphide and we can now be confident that we can control most of
the pests. In the use of the latest drugs on a large scale, there may
perhaps be a doubt whether we are right in using imported materials
instead of relying on indigenous products. But there is considerable
difficulty in the indigenous drugs competing with the synthetic
products in collection, preparation and standardisation.  Still, this
line has been explored to some extent with pyrethrum, tobacco,
Lobelia, Sweet flag, Thevetia, Tephrosia, Anona, Neem, Pedilanthus,
Gynandropsis, etc. but till we bring these into large-scale use in
plant protection, we have to rely on the synthetic insecticides that
have already established their utility. '

6. In maximising production we have also to concentrate on
crops like paddy, sugarcaue and cotton, which are in great demand
at present though the other crops cannot be neglected. We have
got fairly satisfactory remedies against pests that feed on the
surface tissues of plants. It is only tho borers that live and feed
internally that are still evading control. All possible attempts
are being .made to follow their life histories and habits to got
at their vulnerable points when some of the latest synthetic
insecticides can be used effectively. This line of attack is not so
easy to yield quick results but has to be pursued with patience til}
we get at some way of utilising these drugs.
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7. It may now be asserted that We.have a pqtent weapon
. the latest insecticides and that wo can certainly contribute towards
m imisation of production through their use. The research staff that
g‘az;mto work on the fundamentals has to b'e strengthened for intensive
work to secure the maximum befl(:-ﬁt out of t.h(:'se wond'er d_rugs. Thero
are a number of new illse(‘»tlcl.des and their comb.mamons, on the
market such as Metaldehydes, chhlorq-l'»l,'opune, Ovicide, etc., and it
is quite possibic that some of these might prove even more effective
than BHC or DDT. The plant protection staff is also to be further
augmented.

8. Storage: Due to vagaries of seasons coupled with the
changing economic conditions in the country, the production of
food grains is not up to our requirements. To augment our
stocks of food grains in the country, large consignmonts of
food materials have had to be imported. It then devolved upon
the Government not only to protect the growing crops in the field
but also the stored food reserves. The imported grains had to be
examined and fumigated for safe storage. Necessary precautions
had to be taken to see that these are not reinfested until released for
consumption. A separate organisation of entomologists under the
control of the Board of Revenue was croated to attend to the
problems of food storage. These entomologists, have added not a

little to the country’s stock of food grains by preventing losses
in the produce harvested and in their storage.

9. The expenditure incurred on the plant protection and
storage service is very little when compared to the other protections
the State is affording to its people. The State can and should encourage
this service that is now proving its usefulness to the agriculturists

and secure maximisation of production to make up the country’s
deficit in food crops.

——

'The importance of disease control in
Food Production

By
D. MARUDARAJAN, =. a.
Government Mycologist

Maximisation of

All of us realise only too well that
for a good many years to come, are going to depend very much on
the amount of food and other raw materials we can grow in our
country. 1ln many ways, in spite of all our efforts, the position is
just as serious as it was in the immediate post-war years. This
paper will indicate briefly the heavy toll taken by the various
crop diseas2s and the methods adopted to check or control them,

so that ws may attain the maximum yields for the crops grown
in this country,.

the needs of our natijon
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Crop diseases cause in some years c?nsiderable losses to the
farmers. Exact statistical data as mau.ltamed by othgr countres
like the U. S. A. are not available in this country. Still there are
gome approximate estimates in regard to certain important diseases.
The smut of sorghum was reported to be responS}ble for a loss of
over one crore of rupees in the Bombay Province .alon.e befoye
control measures were undertake-n. The loss fro‘m this disease in
this State also used to be very high. The rusts of wheat reduce the
yield to the tune of 10 crores of rupees. In‘ our St,atg the blast
disease of rice is often severe in Nellore and Tanjore districts, reduc-
ing the yield by 507%. In other dlsea§es like the Mqhalz of arecanuts
and fruit-rot of oranges the entire yield may be yv1ped out in some
years if proper precautions are not taken. These instances illustrate
the enormous losses in food material and other products caused by
plant diseases.

Most of the crop diseases are c.aused by parasitic organigms
which infect particular crops in particular seasons. For the wide-
spread occurrence of a particular dlsez}se the presence of the pax.'a.mte
in large numbers, the prevalence of suitable enw.ronmental conditions
and the prescnce of the concerned host at the right stage of growth
in large areas must synchronise. 1f it is possible to control one or
other of these factors the intensity of the disease can be appreciably
reduced. The plant pathologist is often faced w1Ph difficult problems.
He gets information about the occurrence of a disease only after the
parasite has established icself and has cgused appreciable damage.
At this stage he is expected to do something and cure the disease.
It must be stated at the outset that this is vyell-mgh impossible.
Unlike in human diseases in most of the plant diseases, only protec-
tive measures are practicable, Curative measures are not very effec-
tive. It must be remembered that once a plant has bee.n.mvac!ed
the progress of the parasite cannot be c_ontrolled by administration
of medicines. The only course open is to remove and destroy the
affected member so that the rest of the population may be saved.
In this respect the plant doctor has an advantage over the human
doctor.

Therefore protective measures have to be adopted. in time to
prevent the occurrence of diseases. These mecasures aim at the
destruction of the parasite, improvement of the hpst or alteration of
the environment. In a number of diseases affectmg .food crops, the
parasite is present on the seed used for sowing and it is able to infect
the plant in the seedling stage. In}medlate degtructpn of the l}ost
may take place as in foot-rot of rice and seedling .bhght of various
crops or the destructive action may be delayed as in the smuts. In
both cases loss of the crop results. If it were possﬂ?le to destroy the
parasite which is present on the seed Wlthpup aﬁ'ef:bmg the_ seed, the
disease can be prevented. Fortunately thxg is easily practicable and
seed treatment with chemicals is an effective way of improving the
stand and increasing the yield of crops like rice, sorghum, wheat,
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tenai, peas, beans etc. ~Organo-mercury compounds like Coresan
and Agrosan and also sulphur have been found to be very effective
in many instances. Bosides destroying the parasites present on the
goed the organo-mercury compounds protect the young scedlings
from being infected by parasites prevalent in the soil. Over 30,000
acres of rice and 1,20,000 acres of sorghum have heen gown to treated
geeds during the year 1949-50 in this State,

Destruction of parasites present on the surface of the foliage,
flowers or fruits like the powdery mildew of mango, grape, orange,
bhendi, cucurbits ete. is easily brought about by dusting finely
powdered sulphur on the affected parts. The earlier the treatment
i8 carried out the better would the results he.

But in a large number of ¢+ Us the parasites are internal and
any fungicide applied after infection will have no cffect on the
parasite. 1n these cases preventive treatments have to be adopted.
The diseases usually break out during or after the rains or when
heavy dows are falling. From previous experience the normal poriod
of incidence will be known. Before this period it is necessary te
cover the surfaces of the vulnerable parts of tho host plant with a
fungicide so that the parasite when it falls on the host is immediately
killed. Care has to be bestowed on the selection of the fungicide, as
some may have toxic effects on the host. Others may become toxio
if they are not carefully prepared. Bordeaux mixture which ig
prepared by mixing together solutions of copper sulphate and calcium
hydroxide is a very good fungicide. It is used all over the world for
protecting crops against diseases. In our State it is used for
controlling diseases of potato, tomato, rice and ragi nurserios
oranges, grapes, coffee, areca and rubber. It is sprayed on the;’
plants before infection. Unless it is prepared in the correct manner
and applied in time the results may not be encouraging. Various
proprietory preparations are now in the market for use as protective:
and preventive sprayings. Plant sanitation also helps in reducing
the population of the parasite and thus checking the spread of the
disease. 'These measures can be profitably adopted in the case of:
vegetables, orchard crops and bananas.

But these methods are not of much use against certain
diseascs affecting rice, wheat and other cereals and root diseases of:
orchard crops. Blast of rice, rusts of wheat, sorghum etc., virus
diseases and root-rots of fruit trees are examples of such diseasos.
It is however well known that in these crops there exist certain
varieties or species which do not get affected or which are able to
grow normally in spite of the disease or in other words they are
immune, resistant or tolerant to the diseases. Many of these varie-
ties are not commercially important. Herein the pathologist and

the breeder can cooperate and combine the resistant and desirable:

) Several instanoces
of auccessful control,of the disease by production of resistant varietios:

characters into one strain by breeding methods,
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ar¢ available. The rice cultures Co0.26 and Co.26 are pigh]y
pesistant to paddy blast and over 20,000 acres ha,ve.been gultlvgted
with these in Tanjore with great benef_ib 'and haye given high yields
while other varieties were aﬂ'ee‘ged. .Slllrlllarly in tenai, a culture
has. been isolated at Hagari which s highly resistant to rust. A
number of varieties of wheat are resistant to black rust. Sugarcane
varieties resistant to mosaic are now under cultlyatlon. In the
vevetables examples of resistant varieties are fqund in peas, beans,
tu?nips, tomatoes etc. This method of cgntrollmg dlsea§es is by fatr
the easicst. 1But there is one snag about it. Each crop is suscepti-
ble to scveral diseases. It is impossible t(? gqt one variety or Btr}'a1n
which is resistant to all diseases. Wheat is infected by three kinds
of rust. Great difficulty is experienced in producmg one varfety
which is resistant to all the rusts. Furthermore, a resistant variety
does not behave in the same manner falyvays when grown in anothes
locality. Besides, the parasites are living organisms and mutation
and hybridisation occur in them also. Thgs_e result;' in the develop-
ment of more virulent races of the parasitic orgamsms fchemselvea.‘
The sudden appearance of severe 'epiphytotlcs in a ‘varlet-y.after a
number of years of resistant behaviour has tp be attributed to these
eauses. It puts back the clock of breeding .WOI'k and the whole
problem has to be tackled again. Thus there is no peace to the
pathologist or the breeder and breeding resistant varieties is an
eternal struggle in which success cannot always be assured.

The effects of crop diseases can be .mi.nimised to some extent
by proper manuring and irrigation. Over-irrigation or lack of water
both affect the root system and reduce the vigour of plants. Blast
disease of rice is more severe in fields lacking proper water supply.
Root rot of oranges are common in orchards which are over-irrigated
and under-manured. Excess of nitrogenous manures increase the
susceptibility of several varieties of rice to blast disease. Thus
proper attention to the cultural and manurial requirements helps to
control certain diseases by improving the coanon of _the plants.
Starvation weakens the plants and makes them liable to infection by
various parasites. In this the grower has to see that the plants are

well taken care of.

Changes in the environment often produce conflitions eithgr
favourable or unfavourable to the onset of crop diseases. Soil,
atmosphere and sunlight form the chief environmental factors
influencing the incidence of diseases. If it were possible to modify
or adjust these factors so that they are unfavourable to the ocour-
rence of the diseagse the crops may escape or av_01d the 1nfectlon.. By
reducing soil acidity by addition of lime to the soil the club root disease
of cabbage can be reduced. Soil temperature and moisture influ-
ence root rots and wilt diseases. By regulatgng thfa time of sowing and
depth of sowing soil-borne infection is .av01ded in diseases affecting
sorghum and oats. Under local condltmx_ms—S.eptember,. planted ragi
often suffers heavily from blast. By adjusting the time of sowing
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this can be avoided. Late-sown crops ot: sorghum are usually affec-
ted by sugary disease. The onl.y.way of avoiding this disease is to
sow early. Under rainfed conditions this is not always easy. Sun-
light favours some diseasces like coffee rust and provision of shade
helps in reducing the intensity. Chillies fruit-rot is reported to be
less under shaded conditions. But shade favours certain other
diseases like mildews and black rot of coffec. Tessening the shade
will be helpful in such cages. :

Legislative measures are sometimes ecmployed with the hope
of checking certain crop diseases. These usually aim at preventing
the spread of discases by prohibiting the transport of diseased
materialg from one State to another or within the State itself the
movement of the particular crop plant may be restricted. Or the
diseased plants are compulsorily destroyed to reduce foei of infection.
Quarantine regulations at ports are designed to prevent the entry of
other diseases from outside. Sometimes cultivation of certain crops
are banned either completely or in certain scasons. This legislation
must be introduced ouly after all other methods of control have
failed, and if it is fully supported by scientific evidence. At present
the cultivation of suinmer wheat has been banned in this State in the
hope of reducing wheat rust in peninsular India. This was baged on
the presumption that the Nilgiris and Pulneys form the centres of
infection. Results of surveys of rust incidence on wheat have shown
that black rust of wheat for the control of which this ban has been
introduced, occurs much later on the hills than in the plains. This
indicates that the hills arc not the centres of infection. Moreover,
though the ban has been in operation for four years, thereis no evi-
dence to show that the incidence of rust has been reduced in peninsular
India on this account. Besides wheat, other grasses serve as hosts
for this rust and they are common on the hills. More food can be
produced by removing the ban on wheat. Tt is hoped that the ban
will ot be further extended. The interesting point is that samba

wheat grown on the hills exhibits high field resistance to black rust
and yot it 1s banned.

An attempt has made to indicate the losses caused to agricul-
tural crops in general and the food crops in particular by plant
diseases and also how by the adoption of various measures it is
possible to reduce or control the disecases and increaso production.
But as already stated. everthing depends on the timely adoption of
the correct methods of control. These differ in different diseases.
Close cooperation hetween the grower and the pathologist will lead to

the successful control of many diseases. The plant pathologist is not
a magician and he cannot do much to s

hadly infected.

ave a crop after it has become

‘The Socio-Economic Aspects of Maximising
Crop Production

By
A. H. SUBRAMANIA SARMA, n. sc., (Ag).,
Lecturer in Agricultural Economics, Agricultural College, Coimbatore.

¢ Agricultural efficiency is determ_ined as much by the social,
economic and legal status of the cultwatgr as by the technical
perfection of implements, manures and soil. The two have neces-
sarily to go together. The former reforms the.cultwator bxmse.lf
and gives the needed incentive, .the ]a,tter improves the soil,
agricultural technique and farm equipment ".

The farmer at present is labouring under variqus economic
handicaps like defective land tenures, uneconomic holdmgs,. lack of
working capital, a defective marketing system, unst;able‘a .agrlcultu'ral
prices and under-employment. These are all disabilities wh.xch
militate against the possibility of applymg modern technological
knowledge in maximising crop production.

Of all the socio-economic reforms suggested, agrarian reforms
or the reform of land tenures loom large in the minds of people at
presnet. The Land Tenure system in any country is the resu!t
of social, political, economic and technical environment and this
system should be adaptable to cope "with improvements in the
technique of agricultural production. .If the Land rlfenure system
gets fossilised and stands in the way of improvements in production
technique, then it calls for reform. Any reform of the system. must
aim at making the best of men, land, capital and management so as
to ensure an ideal proportion between all the factors in agriculture
and contribute to the highest output.

The problem therefore, is to find out whether our tenure
systems contribute towards accomplishing maximum production.

Before going into this however, mention may-be made of an

important reform already carried out by le.gisla,tion, namely the
abolition of the Zamnis, which has been acclaimed as a step in fche
right direction. Mention may also b_e be made (_)f the opher agrarian
reforms suggested by various committees. It is not intended here
to criticise the conclusions of this or that committee on agrarian
reforms. But it cannot be overlooked that the recom}npndatmns are
directed more towards attaining social equality or political ends than
the attainment of maximum crop prodpction. r}‘he problem seems
to bave been approached more as a politlcql question than ot}lerwise.
Some of the reforms suggested are (a) redxshrlbutl_ng the agricultural
wealth, namely land, by dividing the large holdings among small-
scale operators, (b) making farm owners of all tenant cultivators and
(¢) maintaining an upper limit to the size of farms.
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We, as agricultural technicians cannot afford to look into the
question from the point of view of political justice or injustice. Wa
aim at land tenure policics for maximum crop productlon and we
should be guided by this simple rule. Such policies will in the long
run contribute to national welfare much more than the proposals to
subdivide the land in an uneconomic fashion or put a ceiling on the
maxium size of a holding or making owners of all tenants.

The land tenure systems in this State have been simplified
with the liquidation of the Zamindaries which process is now
already afoot. Barring some portions in Malabar and South Kanara,
the land tenure system will be very soon wholly Ryotwari. In the
Ryotwari system the products of cultivation are shared between the
tenant when the land is leased, the land owner and the Government.
The Government for all practical purposes is now out of the picture
because the sbhare of the Government as land tax has reduced itself
to an insignificant amount with the increase in prices of agricultural
produce. The main problem in the Ryotwari area is related to
absentee landlordism, where the cultivator is not the owner of land.
Fortunately in the Madras State the majority of cultivators cultivate
their own land. 1t is only in the wet deltaic areas that absentee
landlordism or tenant cultivation exist to some extent. The problem
therefore cannot be said to be a major evil as it is in some other
parts of the Indian Union,

Much is heard about the advantage of cultivation of land by
the owners themselves but experience in this State as to whether
the owner cultivator or the rented farms produce higher yields is
quite the other way. In wet areas, where tenancy is most prevalent,
it is the tenant who scores better returns and the owner operator is
unable to compete with him. This can easily be explained as being
due to the tiny size of the holdings they cultivate. The difference in
efficiency as between an owner and a tenant in the cultivator of 3 or
6 acres of land is certainly not much when it is remembered that no
difference exists in their methods of cultivation. Both of them lack
the resources to achieve hetter production. On the other hand it is
not unusual to find tenants operating a larger holding by leasing
more lands when he finds his holding uneconomic. Further he has a
responsibility to produce more as he carries a liability to pay a rent
to the owner. In gardenland areas, where there is more of owner-
cultivator, the owner and the tenant fare alike. One is therefore
led to conclude that the magic of ownership as a factor of efficiency
has rather been over-emphasised under the conditions existing in this
country.

It is only when the owner with a large holding and adequate
financial resources cultivates the land on modern lines that he is able
to outbeat the tenant. Examples of such large-scale farming by an
inflow of capital into landowning from trade and urban industry are
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noticeable in all parts of the State, particularly in the ‘Coimba'tom
district, where business profits have been ploughed back into “gFIQUI'
ture on an extensive scale. The basic difficulty for owner operation
geems to be the limitations of capjtal resources to bring about
improvement, which alone will contribute to increased crop
production. It is no good setting up a man as owner cultivator of a
farm if he is starved of capital.

Owner cultivation has also other limitations., Apart from the
bolding being too small and uneconomic for 'thg owner to cultivate it
himself, it may sometimes involve the sacrnﬁcmg of.other pro{itable
employment elsewhere on the part of the owner in his attempting to
cultivate his holding. It may be that in certain oxtreme cases, he
may lack the experience or the training to farm his own land. It is
neither possible nor feasible for such owners to operate their lands
as it will lead to disappointing results. Tt is well that such lands are
left to tenants for cultivation,

The overall picture leads to the conclusion that very little can
be expected towards maxmising crop production merely by shifting
rights to the land from the owner to the tenant except to give
the him the right to raise money on the mortgage of the land
which right is now retained by the owner. Unfortunately this poiat
of view is not appreciated by many of our agrarian reformers. , For
instance, we come across all over the State holdings adjacent te
each other cultivated by owners as well as tenants without any
noticeable difference either in their methods of cultivation or
efficiency in farming. We rarely notice an instance where an owner
can assert that he is a better cultivator than a tenant.

There is justification however, for the strong indictment that
the landlord-tenant relations and the lease oonditions fail to
accomplish the objective of achieving maximum production from a
a given piece of land. It has often been asserted and rightly too,
that under the present tenancy system, the value of all benefits in
farming tends to find its way into the pockets of the .landlord
in the form of higher rents. A tenant who improves the farm
might be penalised by baving his rent increased as a result of this
rackrenting process.  Another serious drawback of the tenancy
system is the insecurity of tenure and the unreasonable disurbance
of the tenant, having regard to the long-term nature of farming,
Enquiries during village surveys have however revealed that eviction
of the tenant is not the general rule but the exception. Though the
duration of the tenancy is only for a year. it is renewed from year
to year and there have been instances where the same tenant has
continued for periods extending over thirty years. Another defeot
in the tenancy system is the imposition of restrictive covenants by
the landlord in the lease, thus preventing ‘freedom of farming ’ to
the tenant.
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Agrarian reforms are therefore called for apd are more urgent
in the field of landlord-tenant relations than in any other field.
Legislation has to be dircct‘et‘l towards (a) sateguar(l}ng zngamst rack-
renting by fixation of fair rents, '(l)) extending 11'eed'om of
management to the tenant, (¢) providing for compensation for
unexhausted improvements at the end of the tenancy and (d) exten-
ding reasonable sccurity of tenure and compensation for disturbance.
These will provide the much-needed impetus to increase efliciency in
production. All other talk of agrarian refors like equal division
of land or fixing ceilings to holdings will not contribute to increased
production, but on the other hand, will only create instability in the
industry and may havoe the opposite effect.

Mention was made earlier of the importance of capital and
credit provision for agricultural development and maximum crop
production. 1t is not here necessary to discuss the financial
limitations of the farmer for agricultural development in this country,
A large volume of information has been assembled by various
committees, particularly the Banking Lnquiry Committee, and a
detailed discussion is found in their reports. The Credit agencies
are the rural money lenders, the Co-operative agencies and
the Government. It is well known that inspite of the recent
drives, Government still play only an insignificant part in the matter
of finance. The volume of credit supplied by the co-operative
movement is also insignificant, though larger in volume than
that supplied by the Government. The proportion of the rural
population benefited by the movement was only seven per cent
in 1928 and and about 12 per cent now, in spite of the
quickened pace of expansion of the movewment in recent times. The
provision of credit by the Land Mortgage Banks is also a very slow
process and the volume is infinitesimally small. The co-operative
movement, in spite of half a century’s progress in this country, has
not succeeded in solving the rural credit problem and it cannot be
expected to meet the financial requirements of the cultivators for
some more decades to come. It is therefore not surprising to find the
rural money lenders still playing an important part in the field of
agricultural finance, Over 80 per cent of the credit requirements
of the farmers are still provided by them. Itis therefore natural
that Government have recently proposed legislation to control the
activivies of these money lenders and to the extent they do not act
as deterrents to their lending, the provisions of such bill must be
welcomed. The legislation is based on the policy that so far as the
money lenders continue to be an indispensable clement in the

financial system of the country, the remedy is to mend and not end
them.

In this context, tho present scheme for mopping up rural savings must be
viewed with disfavour.  From time memorial rural savings are usod to finance

agricultural devolopment in this country as there are no other sources of finance for
this purpose,
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It has been a good policy'to.a,llow capital formed in t}}e cou?ttrg-
sido to remain there and if this is pursued a la;lg.e POI'-ttloln f? ?
agricultural credit requirements could be met by this ;apl al o lrura1

:vin. There is a tendency however, in recent years for agricultura
gartlvging.s to flow into urban investment, thanks to the hloosfe talléhof
jrresponsible people on agrarian I:eforrps. It is time, tfere 9rel’c a]
we say ‘hands off * the rural savings in tpe interests of agricultura
development and maximising crop production.

. i - ing or expansion of co-operative activity may hg]p only
as. Conbroll;n%ggg?g’nluen&u;gmmal ptimes. but in% campaign to mazximise c'iOP
a8.8 ter‘npor.tyia doubtful whether these agencies would be able to play
pro_ductxon 1 floctively and meet the needs of the farmer. Under existing
the"" i part‘f, o d‘i:fﬁcul{ for even institutional lenders to extend eredit for ﬁnaqc{ng
conditjona, it is nts, because not enough can be known by them of the productivity
Jand lmp‘ww’meeme’m,s Many professional lenders and the qu}d Mortgage Banks,
%:232?5?&;?;3 to re.opan mortgages or extend ma\;;l or (tildd.w;ogal &c:edl; e::i\oi;logr

P i ik igging wells, drainage, ,
°b"i°‘.lsiy des:?‘i‘;‘;o:narﬁ;’xe?:?;s ]]ilbl:)c,mldlglgxtlgok is 'ca]led _for and thq noed is
financia t(;rgﬂ anise an Agricultural Credit Corporation. This Corporation m\{st
porsisten to lorg term loan system at low interest rates to encourage lam_i improve-
inaugurate a on%-nlso achieve credit expansion by shifting the emphacis from the
ment. fh" “.‘;‘Sto that of ability to repay. This principle has never boen recogmszd
!‘"‘P‘.’ o .geclé“ yn institution in this country, not even by the Land Mortgage Banks
in P’”,Bc_tuuie Yt“h:; the money londers score over other insmtutlon_s. The Agnculturgl
(‘):gd?;. go;;l:rz;.tion must take as much riﬁk as afmo'ney t‘lllender. in nzxt:;}dsglﬁg %rg;ht:
e is successful in hia profession thero is rea \ |

gotr};zrxi%?xezhgs;:il(f):il.l Unless the rural.erefiit ayat’em mlkrevolutlomsed in this
manner all talk of maiimising crop production is mere idle talk.

Another incentive to the farmer in the economic field to
maximise crop production will be stabtlls?,tlon of.agrlcultufa.l pnces(i
Fluctuating price levels with alternating periods of 11'1sslmg1$,nf
falling prices have their counterparts in the genera ?ve o
agricultural prices, and these in turn a.ffect the fortunes of ﬁrxlrix‘ers
from prosperity to adversity. Looking back for over d_a.. :
century, it is possible to divide farming history into distinc
periods of prosperity and adversity. Ope ur.xfortunate pecu'ha,n;y
of these fluctuations in agricultural prices is that the lag in ¢ efa
movements of farming costs is more .pronounced nlx peﬁxod? o
falling prices than in periods of rising prices. Naturally, tfelr‘etorezi,
the disadvantage of the lag to the farmer when ttfe prices fa -end
to outbalance the possible advantages when the prices move up an
this situation is aggravated by the slow turnover of the farming

industry.

A farmer’s economy is therefore por_\sidera:bly upset by such
fluctuations. Naturally he is diﬂidgnt in investing money in long-
range improvements which alone will contribute to maximise lﬁ.‘op
production, It is therefore of fundamental importance to stabilise
agricultural prices to give the farmer a good return and to assure;
him that it will remain so. Thfa need to smblhse_ q.gncultura,
pricet has been stressed by the Famine Inquiry Com.mxlssmn. and the
Policy Committee on agricultural prices. The principle involved
has. been recognised not only in India but the world over. The
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tho fulfilment of their wants through a village economy.
led to Indian philosophy In depressions or booms,
raordinary spirit of sturdy independence and

aro aconstomed to seek
This pattorn of life has appes
these farmers have shown an oxt

solf-reliance.

But we find the world changing. Farmers have felt the influence of the new
eommercial age, to technological dgvalopmems qnd specialisation. But we are
concerned hers whether this golf-sufficient pfattem w'lt.h all its a(‘c.ompanying satisface
tions and advantages should be changed just to incrense efficiency or to consider

tible with the present structure. It will be readily

whether efficiency is not compa ) .
accepted that the latter view appoals to all. Wholesale and lll-(.:onsldﬁred adoption
of mere technological efficiency is not advisable if it interferes with the spiritual and

artistic cravings of man and destroys abruptly the general pattern of farm life. To
gubmit therefore, to forces of economic or technological efficiency is to forget moral
values and social welfare. But the same time, to cling stubbornly to the extreme
forms of subsistence farming may be to deny that the world has changed or is
nstitute s social conservatism in an exagerrated form. We have

changing and may co!
1o make a comprimise between these extremes.

‘Barring certain phases of mechanisation, it can be said that
technology has not reached guch a stage as to put the family or the
subsistence farm at such a disadvantage as to lose efficiency.
We know that the family-sized farm is capable of great efficiency,
particularly in lifting watber and also capable of benefiting from
improved seeds and better manuring. One may still remember
what Dr. Fay said about Northern Europe where ‘it has been
proved to the full that the highest degree of technical excellence is
entirely compatible with family farming, but on condition that the
land unit is the subject of special State guardianship and individual
family effort is supplemented by group effort in purchase, processing
and sale’. On the whole, therefore. there seems to be no present
cause for assuming, as is done in some quarters, that family farms
are inefficient and must be abandoned in favour of co-operative or
collective farms to attain new goals either of social welfare or

economic advantage.

Irrigation as a means for Maximisation of
Crop Production

By

N. KESAVA IYENGAR
Assistant Cotton Specialist, Siraguppa

The importance of irrigation to step up production of crops
has been well recognised and of late numerous irrigation schemes
have been started in various countries. 1In the Madras State,
two major schemes Viz., the Tungabhadra and the Lower Bhavani
Projects are expected to be completed by 1952, Of these, the
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former is intended to irrigate certain parts of the Ceded Districts,
over an arca of two-and-a half lakhs of acres, where ncarly eighty
percent of tht tract is composed of deep black soils. As the tracts
are subject to very variable and uncertain rainfall the average yield
of crops is low. Chemical investigations conductcé on the black soil
of the tract and the water of the Tungabhadra river weroc in favour
qf irrigation, .since the salt contents were low and no harmful cffecté
1_11{9 up'ward rise ()f salts or water-logging were noticed as a result of
irrigation. Likewise, the performance of the crops under irrigation
was satisfactory and very high yields wore recorded in the soveral
crops raised. 1t is thus clear that with the introduction of irrigation
to this tract the production of crops could | s

£ he followi . ; e considerably enhanced
rom the following considerations: (1) The eropping calendar coutd
be started on the

S 4 . _‘lr“g“ted_blﬂck soils in the month of June itself.
Such a situation is not possible under the existing rainfed conditions,

where the cropping calendar on the black soils of the ayacut area
starts (_mly from the month of July. Since the croppin);; caleil'dar
pe_rlod is lengthened, it is possible to have a wider ranve of crops and
this offers scope for greater choice of crop rotations. z7(2) By irriga-
tion it is pos_mble to fix definitely the timo of sowing for cach crop.
(3) 'The irrigated black soils can stand heavy manuring an(i greater
density of plants. (4) By irrigation, it is possible to introduce
various crops new t(_) this tract and (5) for maximising the produc4
tion of crops under irrigation, consideration should also be} riven to
pests anc_l diseases to minimise their havoe cither by breedin5 or by
agronomic methuds or with the aid of pesticides. Since the %ract is
subjected to both the South-West and North-East monsoons
consideration §h0111d also be given to the vagaries of rainfall w'hicl;'
upsets the sowing and harvest operations of the crops and in addition
the number (?f urrigations are also liable to be affected from year to
year. In sp}te o_f such disadvantages, systematic light irrigation
once a fortn;g}}L 1s‘found to be a feasible proposition on the tV:Vhole
Fmally,. by irrigating two-and-a half lakhs of acres of the a acut’
prod}muon of both food and commercial crops are maximiseﬁ to a,.
consxder{bble degree in the area and this goes a long wm‘ in meeting
the requirements of the deficit districts of the Provin('e‘ yin additlion
to making cl;e area self-sufficient. In the cage (ﬂ' corﬁrr’xercial crops
like cotton, irrigation offers tremendous potentiality for the introdu[:x-

) ¢ cottons, so urgen \Y 3 - in
b ndic iom. y g tl_/ needed to day 1

How Mechanisation of Agriculture helps in
Maximisation of Production

By

Sgr C. P. RAJU, B. A, B sc.{Eng.), o. M. 1. B.
Research Engineer

The Second World War, and particularly the Bengal Famine,
have brought out poignantly how much Indian Agriculture and

the Indian Farmer were neglected.

The emphasis in the previous regime was mostly on
bullock and manual labour, which has landed the nation today
in an acute food shortage. A few demonstrations -with tractors
and mouldboard ploughs were held, at a few research stations of
this vast sub-continent and the visitors looked on it more as

a tamasha.

In 1945, the total number of tractors in the whole of
undivided India, including those that were brought in by
the foreign armies were only about 13000, for .an area of 220
million acres. The continued deterioration of the national food
supply, the scarcity and high costs of farm labour, acute shortage
of fodder and the high costs of maintenance of draft animals,
have made the leaders and the agricultural cngineers of the
country think in terms of modernization of agriculture by
mechanisation. '

What is Mechanisation?: In simple language, it is
nothing but man’s mastery over nature in a systematic way and
the use of its resources through mechanical devices. Mechanisation
of agriculture is only a part of that process. It consists, in
assisting animal and human labour in farming by mechanical
power and ultimately in replacing both. Machine methods in
farming, have made rapid advances in U.S. A, U.K, Canada,
Australia and other Western countries. Today, mechanisation
ingludes all operations on farms, like tractor ploughing, sowing and
manure distribution with power drills and distributors, combine
harvesting, water-lifting by electric or mechanical power, grading
and processing of farm produce, transport by trucks and lorries,
milking by electric milkers, spraying by helicopters and even
kitchen operations by electrical and other accessories. The
progress of nations, in tho material sense, is judged by the
amount of additional power available per worker in industry
and agriculture. Prior to 1850, American agriculture was in the
gsame condition as ours today. The machinery available per
agriculture worker i. e. the additional horsepower per worker in
dollars was only 17 in 1850, The value of the machinery per
worker on the farm progressively increased to 30 dollars in 187,
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83 dollars in 1900, 190 dollars in 1920 and by 1948 the value of
machinery per worker increased by 24 times the value in 1920 and
more than 25 times the value in 1¥50. The total value of farm
machinery and equipment for production, privately owned, in 1048
stood at the colossal figure 8,338 million dollars (roughly 2,918'3
crores of rupees ).

Table I below (furnished by Public Affairs Officer, United
States Information Service, Madras) — gives sources of power used
in ten farm jobs.

TABLE 1
Percent of work done with
Operation. Tractor machines Animal drawn machines Hand methods
1946 1939 1946 1939 1946 19_39
Breaking land (plowing, v
listing, bedding) . 82 565 18 45
Disking .. 8 57 15 43
Harrowing e 11 43 23 67
Drilling small grains e 79 49 21 51
Planting corn e 4l 13 56 81 3 6
Planting cotton w43 21 b7 79
Planting potatoes .. 43 14 19 38 38 48
Cultivating corn .. B4 30 36 70
Cultivating cotton . 45 21 56 19
Harvesting small grains ... 90 69 10 30 04 1

Even in 1939, the basic year for comparison, only planting
of corn and potatoes and harvesting of small grains were done by
hand methods. By 1946, the manual method in corn planting is
reduced to 3%, potato from 48 to 38 per cent and small-grain
harvesting from 1% to 04%. By 1946, the work done with
animal-drawn machines is very much reduced and with tractor
machines has increased. The percentages in 1946, of work done

with tractor machines, in breaking land, disking, harrowing, drilling

and harvesting are remarkable,

TABLE 11
( Same source as table I)

Number of Tractors, Automobiles and Motor trucks in Farms.
(in thourands )

Tractors Automobilea Motor trucks.
1920 2460 2148 139
1030 920 4135 900
1940 1545 4145 1047
1945 2215 4184 1385
1948 3140 4934 1920

{ Economic Almanac 1949 )
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The increase in the number of tractors is_ more than 128
times between 1920 and 1948. In the same period the number of

" automobiles is more than doubled and the trucks have increased

more than ten times.

With the increase in power available per worker the output
per worker on the farm has also increased. If the output per
worker in 1939 is taken as the index number 100, 66'4¢ was the
output in 1910, 865 in 1920, 89'8 in 1930, 103°5 in 1940 and 122°2

in 1946,

The gross farm income of the United States of America is
raised with the increased availability of power.

Year Gross income (in millions of dollars)
1910 7,352
1920 15,908
1930 11,388
1940 10,242
1945 24,665
1947 34,391

The increased use of machinery and power has made it also
possible to extend the area under crops, as shown below.

Total Farm Farmarea as percentage Average Number

Year Area of total land area of acres of farm land
(acres) per tractor.
1 2 3 4

1850 203,561,000 15-6

1900 838,692,000 441 o

1920 955,884,000 50-2 3,881

1930 986,771,000 518 1.072

1945 1.141,615,000 599 515

United Kingdom: In 1946, 2,03,420 tractors served to
cultivate 28,736,000 acres of crops and grass i.e. roughly one
tractor for every 140 acres of land, including grassland. Tra'ctors
have further increased since then, to 3,00,000. Other machinery
available for the farmer, are as follows (1946 census).

Name of machinery No. available
Petrol and oil engines 178.490
Tractor Ploughs 178,950
Horse ploughs 303,240
Disc Harrows 65.200
Binders 149,500
Seed and Fertiliser drills ... 17 040
Pick Up Balers oue 1,900
Electrio motars 54.260
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Name of machinery No. svailable
Corn drills 08,470
Tractor mowors 52,670
Horas mowers 175,640
Combine Harvesters 3.460
Milking machines 48,290

(L. F. Easterbrook, Agricultural Correspondent of the News
Chronicle, London ).

. In 1946, the total annual value of farm produce is estimated
to be £ 550,000,000 ( Rs. 732°05 crores. )

U. S. S. R.: Until every recently, Russian agriculture was
very backward in all respects. With its various plans in the last
three decades, Russian agriculture bas been modernized by
mechanisation and other methods. The following table (from * The
Socialized Agriculture of the U.S.S. R.” by Naum Jasny — Stanford

University Press) will show the progress achieved in mechanisation
by the end of 1938.

FARM MACHINERY, 1928 and 1938

Types of In 1928 In 1038

machinery (thousand units) (thousand units)
Tractors

Number 267 4835

Horse Power 2781 92562
Plows

Primitive 46000

Modern Tractor 93 493-5

Horse 140000 5500 0
Drills

Trantor 05 2855

Hourse 717-9 6764
Grain Harvesters

Combines 00 153-8

Binders, Tractor 01 107

Binders, Horse 639 442

Renpers and mowers 1294 7 846°2

Threshers-complicated 56 1308

Threshers-relatively simplo 6520 207 4

Beet Harvesters 00 193

Trucks 07 19058

The phenomenal increase in the use of farm machinery,

" especially mechanical power, in one decade is evident. The power

of available tractors was increased wmore than thirty-fold, there

were more tban 1,50,000 combines and almost 2,00,000 trucks on

Soviet Farms in 1938 as against virtually none a decade earlier.

" The change from incfficient indigenous methods to mechanised
methods between 1928 and 1938 was little short of revolutionary.
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MECHANISATION OF THE PRINCIPAL OPERATIONS IN AGRICULTURE
1928, 1932 and 1938

( percent of acreages)

Operation 1928 1932 1938

Plowing for spring crops

Sokha 98 0 0

Plow

Horse . 892 810 285

Tractor ... 10 19-0 716
Seeding of spring grain

Hand sown e .. 145 51°7 12'8

Machine and horse ... .. 204 28 3 305

Machine and tractor 0-2 20-0 56 7
Harvesting grain

Hand e 444 354 85

Machine and horse ... .. 0554 546 431

Machine and tractor ... 02 100 48-4

Combine and Tractor 0 40 484
Threshing grain

Hand and other primitive methods ) 407 3 00 06

6 0]
Threshers operated by horsepower } 580 ] 54
Threshers operated by mechanical power ... 13 400 95 0

Notable achievements in mechanised farm operations are,
three-fcurths of the total grain acreage was seeded by hand in
1928; by 1938 the proportion had been reduced to one-eighth ; the
acreage harvested by hand decreased from 45% to less than 10%;
threshing by band and animals disappeared.

An important item of activity in Soviet agricultural
mechanisation is the establishment of Machine Tractor Stations,
which are State organisations to perform farm operations with
their machinery for the peasants’ collectives. Previous to the
Machine Tractor Stations, several attempts at mechanisation were
undertaken by starting tractor columns machinery lending points,
which were 56 in number owning about 1,496 small tractors in the
spring of 1929,

_ The M.T.S.* was actually brought into being by an order
of the Government in 1929, with a modest goal of serving one
million hectares of cropped land by the end of the first year. The
M. T. S. began fanctioning in February 1930. In 1930, there were
only 158 M. T. 8. in the whole of U.S.S.R. However, by greatly
expanding the imports and by pushing up the domestic production
of tractors, the organization of the M. T. S. was accelerated, as can
be secn trom the table below.

® Machine Tractor Stations.
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Tractor work
— Tractors Track (in terms of Combine
. © - (thousand draw- Combines :lm' 8 standard harvesting (% of
Year K & bar Horse (thousand) (s 1[0(111- plowing) total grain
- Power.) and) million acreage).
hectaron,
1 2 3 4 5 6 7
1930 158 87 0 01 . 0
1931 1228 681 01 1-0 0
1932 2446 1077 22 60 205 0
1933 2916 1758 104 123 352 07
1934 3533 2754 152 19°5 625 19
1935 4375 4282 293 278 100-5 69
1936 50VO 5856 64- 432 164 6 213
1937 5818 6769 1049 80-3 2028 331
19038 6358 74317 1272 74-6 206-2 —
1939 6498 141°0 21077 —
1940 6693 8202 1480 403 .

N
—
—
[
-
()
<

From 158 Machine Tractor Stations in 1930, with tractors
possessing a total of 87000 draw-bar horse power, the number has
inereased to 8693 stations in 1940 posscssing tractors of total draw
bar horse power 8,292,000. Similarly, the number of combines have

increased from nothing to 148,000 and trucks from 100 to 40,000
during the period 1930-1940.

Europe: Under the caption
and Europe’s Economy ', Mr. Montell O
progress of mechanisation under the E
( Foreign Agriculture, March 1949).
be produced, in the year 1919-50
Programme. The U.S. Farm Machinery Survey Mission has reported
that there was a genuine need for farm machinery in those countries
for efficient utilisation of land. These Iluropean Recovery
Programme countries, have further committed themselves to reduc-
tion of draft animal production, increase of meat and milk animal

production and at the same time to further expand the food crop
acreage by mechanisation,

*“ Agricultural Mechanisation
gdon has given a survey of the
uropean Recovery Programme.
21000 tractors were expected to
under the European Recovery

The Organisation for European Economie Cooperation has
planned to achieve increased yields per acre of bread grain crops, by
1952. In Denmark, the increase in yields is expected to be by 20%
over the prewar yields, in France by 28%, 31% in Greece, 9% in the
U. K., 8% in Turkey and 7% in Italy: to be achieved by increased
mechanijsation and other modern methods of crop production.

Some of the important findings of the Organisation for the
European Economic Co-operation Sub-Committee and the U. S, Farm
Machinery Survey Mission are that the reasons behind the urge to
mechanize are three-fold viz (1) realization of the importance of
machinery in improving output; (2) desire by farmers to reduce
costs; (3) necessity of solving the labour problem.
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in chinery of the countries participating in tl.xe

Euro egirllilzalcl:)%’e?;al’rogra{nme is pl‘ovipg to be an important _f actor in
: the agriculture of these countries on a more product'we basis.
utst};n%uro ean Recovery Programme countries there are quite a good
Int be r of sr:nall holding farmers along with many medium size and
?al;'r;e iolding farmers. Mechanization of these three classes of farms

is taking place at a fairly good speed.

) the above data, the following conclusions emerge;

(1) t»hafr;)nn;chanisation deﬁnitely‘ helps crop production; f(2)l t;l;a,.t’é
mechanisation of farm operations and increased use (; _elec r1d
wer for various processes in the farm I}ouse, the dairy, and
ft(:e oultry are essential to increase the ag_rlcultural eiﬁgenc_y anf
t%t' (3) that by mechanisation and lncreasefi appl¥cat10n 0
owt "the drudgery attached to the slow and ineffective hand-
poYltilt‘)’ds is remo;ed' (4) that by mechanisation, the_empioyment
ﬁ'eiess suitable ty,pes of labour like women and children can be

eliminated.

¢ the natsional standpoint, it is essential to look affyer the
well-beiIr‘lrgo I(x)lf those engaged in this huge industry. T{le corllldltlonst l(l)f
rural population and the agricultgral workers, generally abl overO e
world. and particularly in India, are far from envia e% . gr
agricultural workers have not attained even tl.xat gua}r]ltum of 8 a’{‘]h-
ard of living enjoyed by those in other vocations in the ﬁmes.r ne
golution for raising the standard of living of th.ese lW(i"r ers, ies in
mechanisation and making more cheap power available for them.

Qur public opinion on mechan.is.atio.n: With the above
conclusions, let us examine the public opinion in our country. Thﬁrz
are three schools of thought on the .sub]ect. One asserts ti)a;i
Agriculture is a way of life and that it should not be d}stur ed.
Sc?me of their important misapprehensions are mechanisation leads
to reduction of draft animals and hence less farmyard manure for
the fields.

However, well it may be cared for, thereis a limit to the
output of the bullock, the maximum limit being § h.p. Only a
certain percentage of the total arca, can be set apart for fodder
purposes. Under these limitations, it is futile to continue to depend
on the inefficient bullock for our farm operatl.ons, .whlle the day-
to-day maintenance costs for the same are mounting high. Even'the
small garden tractors, of 5 to 8 H P. are definitely more efficient
than the best bullocks. So, by pl{znned displacement .of tl_le bullock
power, by machinery, not only is the crop producplon increased,
but also the entire fodder crop of the land can be _dwen:ted to feed
more and improve the breed of milk cows, wyhlch will yield greater
guantities of milk and milk products. The increased number of milk
cattle will also make good the possible loss of manure due to the
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reduction of bullocks. There are also other commercial animals, like
sheep and goats which if cared for more, will add to the wealth of
the farmer and supply manure to his fields.

The second reason put forth is that mechanisation increases
unemployment. The truth is, in our country, due to lack of
opportunities by way of alternative sources of employment, there is
over-crowding in the agricultural labour force; over-crowding by
misfits, incflicient and superfluous workers. The result is high costs
of agricultural production and low yields due to adoption of inefficient
manual methods.

Contrary to the above apprehension, in the U.S. A. the
strength of agricultural labour force has increased along with the
wages, in proportion to mechanisation. While the total number of
persons engaged in agriculture in 1850 was only 5 millions with
increased mechanisation, the total has increased to 6 millions in 1870,
10 millions in 1900 and 11 millions in 1920. Of course, these workers
would be more skilled and intelligent in handling agricultural machi-
nery. In the year 1850, just preceding the agricultural machinary
era, wages on the farms were from 8 to 12 dollars per month with
board. The average farm wage rate for U. S, for subsequent years,
has increased manyfold.

Monthly wages
Year. without board
(in Dollars.)

1 2
1866 15-5
1874 171
1890 2002
1902 2212
1919 56-77

(1926 Year Book. of the U. S. Dept. of Agriculture) ~
The third reason put forth is on grounds of sentiment. In the
world of hard realities, sentiment has no place.

There is a second school of thought, diametrically opposite
to those of the first, which urges speecdy mechanization and supply
of maximum power to agriculture, at all costs. Some of the
arguments put forth are that the goal of a nation, as of an individual
is to obtain the maximum results with the least effort; the whole
economic -progress of mankind consists in getting more production
with the same labour; it is for these reasons that the wheel and the
wagon, rail-road and motor truck were invented and above all,
agriculture must be viewed as an industry and all devices that
increase the output per worker must be made available to this
most important primary industry of the country.
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The third school views, along with the second_ school,
agriculture as an industry, feels that greater power per agricultural
worker must be made available, in th1§ industry a.]oqg with .oth‘ers
but thinks that mechanization, in India, has only limited application
in such operations, as cannot.be 'undertaken by bullocks and man,
efficiently, viz., (1) power irrigation; (2) brea!&mg up of new lands;
(3) eradication of weeds; (4) .agrlcult;ura,l in sparsely populated
areas; (5) harvesting and threshing etc., where seasonal shortages
of labour, may lead to losses due to untimely operations and
(6) other large-scale constructions of contour bunds, embankments,
drainage and irrigation channels ete.

It is true that the high-powered tractors are pre-eminently
suited for those large-scale operations. But thq modern trends
in Agricultural Engineering are to supply multipurpose tractors
and implements, to suit the different types and sizes of farms and
to be useful under varying soil, crop and other conditions,

The impression that the tractor is of limited use in Indian
Agriculture, might have gained ground because of the use of large-
powered tractors by the Povincial Governmentg, acquired from the
Army surpluses. To clear such wrong impressions, to determine the
various uses in Indian Agriculture of tractors and implements,
and to build up public enthusiasm on a scientific basis, experiments
on an All-Mechanised Farm have been started recently in the
Agricultural Engineering Section, Coimbatore. These preliminary
trials have shown that the tractor can take up most of the operations
in our agriculture. The experiments are being continued and will
be conducted over a 3-year period with a view to further examine
the following :

Problems: (1) Costs and other economic aspects; (2) relation-
ship between the drawbar pull required for the particular implements
and the mechanical structure of the various soils of the State of
Madras and (3) effect on yields. :

These experiments are designed also (1) to determine the
limitations of the imported tractor implements under our climatic,
soil, crop and other conditions. And to advise the agriculturists,
on the selection of the right type of tractor with a set of imported
implements suitable for a particular crop, soil and other conditions
for ‘ Standardization of the Horse Power and the minimum set of
jmplements required’ for the various regions and crops of our
Province and (2) to design or modify bullock implements to hitch
them behind the tractor.

Some of the other important handicaps against the popular
use of the tractor in our agriculture are lack of (1) necessary capital,
(2) required number of machines; (3) machines suiting ou,



78 The Madras Agricultural Journal

requirements; {(4) cheap fuel (5) necessary skill and machine-
mindeduness ; (6) workshops and servicing facilities and (7) alternative
sources of employment to the workers displaced from agriculture.,

These may now be examined to surmount, to devise means,
taking Madras State itself. It is acknowledged by all, that the
means of production in our agriculture are very inefficient and slow.
Our agriculture is in the same condition as American agriculture was
in 1950. Hence, we have to make up for this time-lag of a century
by the adoption of planned mechanisation. With that end in .view,
boldings can be roughly grouped into three- All pattadars
paying kist above Rs. 30'- and upto Rs. 1000’- are grouped as
large-size holders; similarly those paying kist Rs. 30 - and below,
but above Rs. 10 - are treated as as medium size landlords and all
others paying less than Rs. 10 - as kist are small-size land holders.
Thus there are about 4,14,721 large holdings with a total acreage of
8,799,599; 1,156,992 medium holdings covering a total acreage of
7,685,557 and 5,118,111 emall holdings with a total acreage of
11,254,348 acres.

Madras is leading in the field of mechanization too. OQur
activities in this field, began from 1916, with the establishment of
District Tractor Stations by the State. In this brief period
of barely four years, along with the achievements under land
reclamation, improvements 1o tanks, intensive cultivation and
other activities, the Agricultural Engineering Section of the
Department has roused the enthusiasm of the ryots to a
high degree.

With all this, only the fringe of the problem is touched.
To cut short the time lag and to place this state on a par with
the progressive countries of the world, more State aid in the inital
stages, is essential.

If the industry is viewed from another angle viz., the amount
of Horse Power of machinery available per agricultural worker, the
necessity for immediate State aid will be quite plain. In the year
1939-°40, for the total labour force of 4,774,000 on the farms of
this state, there are oil engines, electrical pumpsets, sugarcane
power crushers and tractors, of an aggregate horse power 73,685,
which works out to roughly 0°015 horse power per worker. By
194748 the total horse power of the above machinery has increased
to only 85,582, thus making available per worker about 0:013 horse
power of machinery. This increase in the horse power is mainly due
to the increased activities of the Agricultural Department.

This is the largest industry of our State, with maximum
capital investment and the one single industry emgloying maximum
number of people.
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Table showing the investment and gross income in Madras
State during 1939—40 and 47—48,

1939—40 1947—48
Total Gross Total Gross
Investment income investment income
Items. in in in in

Rs. Crores Rs. Crores Re. Crores Rs. Crores.

Agrl. Land Cultivated area only

(excluding Forest.) 1000 168 2127 498

On Live Stock 66 50 212 200
On Machinery, Ploughs and tools ... 21 - e 56 o
Total ... 1087 216 2395 698

Agricultural Labourers — 4,774,000 (approx. from census ’31)

Total engaged in Agri-

culture including land

owners -—12,570,000 (From “ Rural Problem )
In a broader sense, it is the only industry devoted to the
production of food and of raw materials used primarily for food,
shelter and clothing.

In America in 1948, when the total value of farm land was
62,813 million dollars, the investment in farm machinery and
equipment was 8,338 millions. which is about 13% of the value of
the land, whereas in our State, in the year 1947-’48 the value of
the agricultural machinry etc., was only Rs. 56 crores as against the
land value of Rs. 2127 crores which is only 2'63% of the value of
land.

Hence, it is our paramount duty to modernise the means of
production in agricultural practice. Asthe problem is a buge one,
it is to be accomplished only in stages. In the first stage, the
four lakhs and odd large holdings mentioned above have to be
equipped with suitable machinery and equipment. The tractor
and implements have to be standardized, by exhaustive trials
and studies, with reference to the crop, soil and other factors.
And in the initial stages, the State have to supply them at fair
prices.

Similarly standardization of the tractor and set of minimum
implements has to be undertaken by the Government, to cater to
the requirments of 1,156,992 medium size holdings, which will be
mechanised in the second stage-

When once the types of tractors and implements are
standardised, with reference to the size of the holding, crop, soil
and other factors, the demand for the same, among 1,671,713
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farmers (large and medium) is certain. This is the potential
market. The panel on Automobiles and Tractors constituted
by the Government of India, in 1945 under the Chairmanship of
Mr. K. C. Mahindra, has reported, that 4000 units of one type of
tractor is considered an economical volume for purposes of assembly
and that Government should take on the responsibiility for initiating
action in regard to tractor and agricultural implement manufacture.
Here is the solution for mechaniging all the farms. By the
manufacture of tractors and implements in the province, large sums
of money that have to be spent annually for imports will be retained,
machinery at fairly low costs can be made available to suit the
conditions of the different types of farmers; further stimulus to the
industrial expansions would be given and the superfluous labour,
that are now depending upon agriculture can be more advantageously
diverted into fruitful channels.

Mechanisation of the 5,118,111 small holdings, of the State
with a total acreage more than 1} times that of large holdings,
has to be undertaken in the third period of development, with
State aid. Agricultural Engineers and manufacturing firms of the
West arc now engaged in solving the mechanical problems of the
small farmer, to supply him with low horse power tractors mounted
implements and other accessories at a cost suiting his purse.
Research on similar lines, to solve the problem of our small farmers
has to be undertaken and designs suitable, have to be evolved, to
initiate the third stage development.

By the beginning of the third stage of development, our
agriculture and industries, can be expected to be more prosperous
yielding large revenues to the State. Expansion of agricultural
machinery industry, to cater to the small farmer has to be taken
up and they too have to be brought in line with the others, by
supplying on instalment purchase and other systems.

Alternatively, these small farmers, can be brought under
Co-operative Agricultural Machinery Societies. Or their machinery
requirements can be met by increased number of District Tractor
Stations of the Government, and through the agency of private
contractors under State Control.

For the successfull completion of these programmes, and to
ensure low costs of operation of the power mechinery on the farms,
cheap fuel supply is to be assured. The cost of petrol is
prohibitively bigh and petrol engines and tractors, do not appear
to bave a future, until geological explorations reveal fresh and
plentiful supplies of oil in our country. Though diesel engines are
e little intricate, they alone hold out hope for the present, to our
farms, since dicsel oil is comparatively cheaper.
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The Union Government, have to negoiiate with the oil
companies to restrict their marging to the bare minimum on all
diesel fuels and gower kerosene for farm purposes. The * Agricul-
tural Machinery ” Journal, June 1950, announced the details of
Ferguson Lamp Oil Tractor, designed to run on Zero Octane fuel
after it is started on petrol. Further researches on the use of
lamp kerosene oil, and osher cheap indigenous oils, as fuels for farm
engines, have to be undertaken immediately in our National
Engineering laboratories,

It is often pointed out that our rural population is lacking
in the necessary skill and machine-mindedness. But it is from the
ranks of the same rural folk, lakhs of skilled mechanics, drivers and
workers for other meéchanical trades were drawn for the World
War II.  They have not ounly picked up the new trade in the
shortest period but have also won the war. In recent years a few
farmers of the province have gone in for tractors and not a few of
them are being manned by the farmers’ sons. Given the proper
facilities to learn, the Indian farmer will never lag behind his
counterparts of the West. It must be insisted that every firm
importing tractors and implements should provide ample workshop
facilities spread over the whole of the State, and should train
the farmer or his son in the manipulation and maintenance of the
machinery purchased from the firm. The facilities by the commercial
firms can be supplemented by taking in for training, batches of
nine farmers, at the two Government Tractor Workshops.

To-day commercial Firms, are taking advantage of the
public enthusiasm in favour of agricultural machinery, by trying
to dump on the ryots, their machinery with very meagre
or no retail stores for spares and servicing facilites, This is likely
1o end in enormous losses to the ryots, by improper selection
of machinery and machines lying idle for want of spares and
servicing facilities. If the above contingencies arise, they will lead
to a positive set-back to the mechanisation programme of our
agriculture. To avoid both, it should be stipulated, that every
machine before it is sold to the farmer must be subjected to
exhaustive tests in the Government Agricultural Engineering
laboratories as to their suitability to our provincial acicultural
practices. Similar tests are conducted at Nebraska in the U.S. A. and
relevant test data are published for the information of the farmer.
Imports and sale of agricultural machinery must be restricted to
the approved models only. :

The second condition to impose on the importing firms is,
when once a particular machine is certified to be suitable for a region,
the firm should open a chain of servicing stores. The efforts
of Messrs. P. S. G. & Sons, Peelamedu in this line are worth
mentioning. In addition to their factory at Peelamedu, ' there' are
their retail stores and servicing stations for their machines in a few
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taluks of the Coimbatore Distriet.  “Farm Implement Retail
Stores ” iz an essential adjunct in the mechanisation programme, as is
evident from the following data on the retail stores in U. S. A.

No. of
Yeoar. retail
8tores.
1929 12,242
1935 9,637
1939 10,499

(Statistical Abstract of U. S. A. 1949),

Elsewhere. it is pointed out, that progressive mechanigation
of agriculture instead of creating unemployment, has increased the
total labour force of the industry in U.S.’A.  Similar increases in
employment are noticeablein the U. K. as well, from the table below :

(From “ Agriculture in Britain " jssued by Reference Division, Central Office of
Information, London, W. 1)

Employment in Agriculture in Great Britain (1936-—1949)

{in thousanids) Women's
,,,,,,,,, e C———— lLand
Total Males Females Army,

1936, .. 75l 657 94

1938, 697 610 87
1940, o m2 602 110 88
1942, o 824 627 197 590
1944, : 863 647 218 780
1945, ' 887 683 204 65:3
1948, 889 732 1567 338
1047, o 892 746 146 260
1948, 850 703 147 26-4
1949, 832 717 136 16 3

* Great Britain. The figures include all those in full-time employment in
Agricultural, Horticultural and timber work.

It i8 a natural consequence of - planned mechanisation,
to bring in more land under cultivation and develop some
of the neglected agricultural pursuits, like dairying, horticulture,
vegetable gardening, fruit gardening, poultry and so on, engaging
thousands of skilled workers. The chain of retail stores and
servicing stations for agricultural machinery, spread over the whole
State, the factories for that would be started for the manufacture of
various types of machinery from tractors, implements, sprayers to
electrical incubatores, milking machines etc., and the mechanised
small scale industries would absorb all the rural population, and
give them full employment, instead of the under-employment of
the present times. Hence, it is evident that to solve the food

shortage in the country, ext~usive and intensive growing of various
crops is an immediate necessity,
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How crop production can be increased tn our State:
It can be achieved by (1) extending the area under crops after
reclamation with bulldozers, tractors and tractor-drawn implements ;
(2) increasing the irrigation facilities and (3) intensive cultivation
in those areas that are already under the plough, with the aid of
modern agricultural machinery.

A major portion of the agricultural engineering activities
of our Department, through the district tractor stations, for the
last four years, will come under the first category mentioned above,
Our ryots have utilised the services of the departmental machines,
to the maximum, for bringing greater areas of fallow lands under
cultivation. Realigning the levels of fields under private ownership
to suit the wells located in them, with the aid of bulldozers, in the
Coimbatore District ; the excavation of private tanks to store greater
volumes of water for irrigation of paddy fields of Malabar, the
spring channel excavation in the Chingleput distriet and gemoval of
sand and silt from the fields affected by the recent cyclone «in the
northern districts are a few operations of outstanding importance,
which were undertaken by the departmental tractors. These and
the various other works undertaken by the departmental machinery
are of such nature, that they could never be expected to be
undertaken by manual labour and even if undertaken by hand
implements, it should be at prohibitive cost, extending over
long periods.

Till now, the extension of area under crops was left to private
initiative, and the State has given out on hire machinery to such
of the ryots as had asked for them. There might be a good number of
ryots in ihe State owing large areas of weedy or fallow land
or scrub jungle, who due to straitened financial conditions, could
not go in for hiring the departmental machines. We cannot allow
this awkward situation to continue. The reclamation of these areas
has to be undertaken by the State and the hire charges may be
collected in instalments from the ryots beginning from the end of
first crop year. There are also large tracts of scrub jungle or fallow
lands fiv for crops, in some districts, These should be reclaimed,

and weeds should be eradicated by tractor ploughing and
then handed over to ryots, for raising food crops. Nominal
charges for reclamation, may be collected, in these cases

on an easy instalment system.

Increasing irrigation facilities — wells: Large river
projects are being developed along with the renovation of
irrigation tanks to make available enough water supply for the
erops in areas which until now are dependent upon an uncertain
and meagre rainfall,

Irrigation wells are the third biggest item, in our State
under this head. Every district, including those under the three
major irrigation systems, Godavary, Kiishna, Cauvery have wells
which are supplying water for crops. There are, according to
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the “Scason and Crop Report—1945-"46" about 85,877 irriga-
tion wells in our State; of which about 519,635 are located in the
six districts, of Chingleput, North Arcot, South Arcot, Salem,
Tiruchirapalli and Coimbatore.

There is still ample scope for bringing more acreages of crops
under well irrigation, by tapping underground water resources.
Of the three major water supply sources, wells can be dug
the cheapest and in the shortest time.  Also. it may be a long time
before the large river projects are developed and water is made
available for irrigation to such of the areas that are oven now
dependent upon the vagaries of rainfall, with consequent uncertain
and indifferent yields of crops. Hence, a systematic survey of the
underground waters have to be undertaken with the aid of modern
scientific instruments ; sites for wells have to be located accurately
and dug by modern machines which while ensuring low costs, will
complete t;he work in the shortest time. Tor purposes of planned
development and to avoid losses, this task has to be undertaken by
the State.

Water from wells can be lifted efficiently by power,
either mechanical or electrical. The efficacy of electric power for
water pumping is well known. Out of the 8 lakhs and odd wells
of our State, not to speak of the fresh wells that might be ex-
cavated in future, only a few thousands might bave been fitted
with electrical and oil engine pumpsets. Development of an
electrical grid, to make the energy available to all the wells and
the villages, is an immediate necessity. Assurance of timeliness
of operations, like threshing, processing, grading etc. of crops, at
low costs, i1s a great incentive to the farmer for maximum
production, and cheap electrical energy is the only aid for this. Every
progressive country, that has aimed at maximising itg crops. has
supplied electrical power to agriculture, on a preferential basis, at
very low tariffs. By the adoption of such tariffs which will
stimulate the agricultural load, the load factor, the diversity
factor and the power factor of the supply systems bave been found
to be improved to the advantage of tho system. So, there is
considerable scope and necessity for the revision of the provincial
electrical tariffs for agricultural purposes.

Replacement of bullock and manual labour, in lift
irrigation, by mechanical and electrical power, while assuring
continuity and efficiency, will make available larger quantities
of water in time, to the crops. So this replacement should be
completed, in a targeted period of ycars. It can be gachieved
only with State aid.

Maximisation of crop production by intensive culti-
vation: As already pointed out, modern agricultural machinery
is utilised in the Western countries not only for reclamation of
waste lands and extension of areas under crops but also for day-to-
day operations in agriculture.
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Tn recent years, the average size of holdings in the U. K. and
the U.S.A, is coming down and the number of small holdings is on
the inerease. The trends in the present time agricultural engineering
are, a tractor for every farm and an implement for every operation.
The high costs of labour and maintenance of animals is the
experience of both the small and large holding landlords of our
State. The margin of net income appears, therefore, to be too low
to offer sufficient incentive for increasing the yields.

In areas, like the Ceded districts, the rainfall is meagre and
all of it will come down in a brief period either in time or late. Often,
preparatory cultivation, sowing etc, have to be done swiftly after
the first rains. Hence all the area is either not cultivated or culvivated
imperfectly.

In the deltaic districts also it is the same story; land is either
left fallow or weeds are imperfectly removed due to the high costs
of the prevailing methods. Partial success in deep ploughing is
possible only after a number of ploughings with bullocks. In some
other areas, even with the availability of irrigation facilities the
ryots could not be benefited, due the irregular levels of the fields. -
Our manure spreading methods are inefficient and our seed rate
in broadcasting is higher, compared to those obtained with
machines. In all those cases, the yields of our crops are low and
at high costs.

Mechanisation comes in handy by way of perfectness of
operation, larger turnover per day, low costs, timeliness and
increased yields.

Appreciating the importance of machinery in agriculture,
enquiries about a suitable tractor and set of implements, are being
sent in, by the ryots, in increasing numbers, to the Agricultural
Department.

To sustain their enthusiam and to convince them with data
based on exhaustive trials, under actual farm conditiods, studies on
All Mechanised Farm”, have been started at Coimbatore. A
thirty-acre plot of the Millet Breeding Station, representative of
the provincial medium-holding class of the rain-fed type is selecte(i
to collect data on costs, yields and other aspects as mentioned
previously.

A “Calendar of Operations” is drawn up for the year, in co-
ordination with the the Millet Specialist and the selection of mz;.chines
and implements is made sufficiently in advance. The studies are in
progress and will be continued over a three-year period, to obtain
data on the effects of mechanization, on our agriculture
A few of tbe reults obtained till now are furnished below, )



Remarks

ning
head costs

load lands acre
. 9-9-6

Run-
at

With.
out

Draft in lbs.

load
890

With

diso

Dia.

Depth Width of

“ ALL-MECHANISED FARM*©
Studies on the draft requirements of the various tractor implements on different soils.
Tractor

Implement
Two-furrow Massey

Operation

Field No.
and
Plot No.

soil

Type

12-2-1450

1

The Madras Agricultural Journal How Mechanisation of Agriculinre helps 87

The implements used in a.ll theses operations are modern
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tractor implements at Field No. 37, Central Farm, Coimbatore have
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disc plough on another plot of the same field gave a turnover of 4.4
acres per an 8-hour day. The eradication was found to be 90%
perfect, the average depth of ploughing being 9” and the running
costs per acre worked out to Rs. 6/- only. Comparative studies on
yields ete. will be continued.
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gupbly. To overcome this difficultv and to increase the turnover
per day, two bund formers with 10" spacing between were bolted
below an angle iron frame mounted on wheels.  This has been tried
by hitching bebind the tractor. The formation of bunds was found
to be more perfect. While the cross bunds were being formed, one
of the formers would be removed and the other would be adjusted to
go behind the rear wheel of the tractor thereby minimising the
manual labour at cross cuts. By these preliminary trials, it was
concluded that the bund formers could be hitched behind the tructor
to increase the turnover and to minimise the idle hours of the tractor.
A more efficient utilisation of the meagre water supply for irriga-
tion could also be achieved.

After the first few summer ploughings, it is the practice of our
ryots to run the guntaka twice or thrice after the rains, to cut the
roots of the sprouting weeds, without disturbance to the top soil.
This guntaka is drawn by a pair of bullocks or two in some cases.
Though this is a very light operation requiring low draft, often the
turnover per day is so low that the ryots are being forced to
complete the job imperfectly or leave some land fallow. Utilizing
tho principles of construction of the guntaka, a similar implement
gix feet in length was designed and bolted to the same angle-iron frame
as above and hitched behind the tractor. Preliminary trials with it
in July 1950 have proved that the cutting of the roots of the sprout-
ings is pertect and the turnover is increased many times. The draw
bar pull required for the tractor guntaka in the black soil area of
the Millet Breeding Station, Coimbatore is 1400 lb; similarly in
red soil area the draft is 912 1b.  Further trials on this design are
being continued. When this simple implement is perfected, the
tractor owner who can obtain it at a very low cost, can not only
operate the guntaka on the whole area but can also put his
tractor to greater use in agriculture,

The evolution of the standard angle-iron framework, which
will take in, either the bund-former, the guntaka or any other
implement of ours, is also being worked out at the Research
Engineering Scction. By possessing either one or two sets
of such standard framework, more tractor working hours in our
agriculture can be achieved, at minimum capital investment. The

operations will be more perfect and in time, resulting in increased
crop yields.

Utilization of the tractor power, to run the processing
machines, like thresher and chaff cutter, to run the pumpset at the
well for irrigation, and the tractor with a trailer as a means
of transport are being resorted to by some of our ryots. With
the incrcased popularity of modern machinery among our
agriculturists, in the coming years; along with increased yields

and increased profits, a more prosperous agricultural community
will emerge.
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With a view to achieve planned and successful mechanization
of our agriculture, the following additional proposals are made.
These have to be accomplished in stages, by the end of about
fifteen years,

During the 1lst stage: 1. Extensjon of researc}} in
Agricultural lingincering by the establishment of three more stations,
one for the Ceded districts, one for the Northern zone and one for the
Central zone of the State.

9. “Extcnsion service ”’ branch for engineering, manned by
trained agricultural engineers.

3. Starting of large-scale District Demonstration Farms,
equipped with power drive, suitable machines and implements with
workshops and servicing facilities.

4. TIn‘tiation of Degree courses in Agricultural E“g‘ineering
in one of the Universities of the State, to supply the officers to
man the various schemes.

5. Training in Agricultural Engineering of a selected number
of candidates annually, in a few of the Polytechnics of the .State
Engineering. At the end of the training, the ﬂsuc.cessffxl capd_ldates
will be awarded the diploma in Agricultural Lngnwern;g, sxlmllzu: to
the diploma in Automobile, Radio or other brgnches of engineering,
These licenciates are to man the lower categories of posts.

6. Training the rural population in maintenance and
running of agricultural machinery ;

7. Arrangement of sale of tractors and implements ete.,
on easy instalment system to the ryots ;

8. Encouragement to private capital to start in the
different regions, factories for the manufacture of implements.

In the 2nd stage: In addition to the extensions to the
activities of the Ilst stage, the following new programmes should
be initiated.

1. Establishment of a factory for manufacture of medium-
pize tractors and suitable linplements ;

2, Tractor and implement testing stations.

3. Development of research stations with a view to cater
to the small holding lundlords ; ,

4. Establishment of co-operative agricultural machinery
and implements societics ;
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5. Extensions of servicing workshops and retail stores;
with a view to establish one servicing centre for one revenue firka ;

6. Extension of cheap electric power to the villages.

In the 3rd stage: of development, in additjon to further
extensions to the items of the above two stages.

1. Increased activities of the State Extension Service ;

2. Establishmet of Factories to manufacture, dairy, poultry
and other appliances of the farm ;

3. Establishment of factories, to manuf.

: acture the Tractor
and other machinery requirements of the small holdings ;

4. Extension of the retail stores
to form a net work and there should be one
group of five villages in the State.

and servicing stations
such station for every

Role of Plant Breeding in a Scheme of
Maximising Production of Crops

By
M. B. VENKATANARASINGA RAQ, B.a., 5. so.
Paddy Specialist

» (g.)., AT A R.T.

Introduction: The ultimate aim of all work on crop
improvement is the production of the best crops, the chief test of
superiority, implying, besides, the greatest return to the grower.

This, in turn, is dependent upon the increased yields realised and
the economics of production.

Although a good many of the crops now made use of for food
and clothing for man and fodder for cattle have been in existence
from very remote times, recent studies have shown that there is
still a great scope for improving them by producing varieties that
are more efficient in their ugse of plant nutrients, give the greatest
return of high quality produce per unit area in relation to costs of
production, besides a greater immupity against digeases, ingects
pests and adaptability to the needs of the grower and consumer. In
achieving these ends the plant breeder has played a very large role.

Breeding—Art or Science? Whether plant breeding is a
science or an art is still 2 subject of controversy. Many still hold
the opinion that breeding is an ‘art’. But that breeding is also
scientific can be seen from the large number of achievements made

since Mendel’s principles of genetics have been a pplied to the im-
provement of plants and animals.

Role of Plant Breeding in a Scheme 91

Nevertheless, the really successful breeder does possess a kind
of ‘instinct’ to discover and integrate the very small and useful
attributes of the crop plant which he is dealm'g with and a knack for
getting the desired result in the q_uxc’kest time. In this way the
breeder may be reckoned as an ‘artist’.

lant is only one factor and a ‘crop’ a number of
factors'.rh?l‘h% factors m}:lst be congidered as a whole and the
machinery must not be thrown out of gear. Hence the'si.udy must
be all-round and should be a study of the plant as a living whole.
Plant breeding as a science is the synthesis of many branches of
study such as biology, taxonomy, physiology and cytology.

A few varieties introduced from other countries have become
popular e. g., the Great Scot potato, the Uganda cottop, the sa!me.
resistant strain of rice S. R. 26-B ete. By following the time-
honoured pure line selection, it has been posglble to produce some
very good strains in the important crops of this State.

The third method of producing new varieties is by hybridisa-
tion. In all hybridisation work certain fundamental fact_ors are
involved, e.g., the right choice of parents, the type of crossing that
has to be adopted e.g., whether it is the single, n_)ult!ple or cyclic
crosses that will be useful, at what stage back-crossing is to be done,
oll have to be decided appropriate to the crop and the specific
character one is trying to improve,

Plant exploration: In order to carry out a hybridisation
programme, it is necessary to have as wide a colleptlon of as many
races of the crops plant as are available from the_ difforent regions of
the world where these are grown. The explorations by the Russian
botanists headed by Vavilov have brought forth.results of not only
high scienctific interest but of immepsg pr.a.ctlca.l value to plant
breeders. From the 191 botanical varieties in wheat anwn to the
best workers on wheat, (Percival) Soviet expeditions have
increased the total to 800. Iormerly there was kn'own but one
Linnzan species of potato (S.tuberosum) but during the past
decade the explorers aided by the cytologists, physiologists, and
botanists have discovered 18 new species of cultivated potatoes and
a dozen species of wild potatoes. According to Vavilov the longer
the crop plant had been established in a given area, the larger the
number of allied species that are found there; in addition to these
it also abounds in a wexulth of forms with rare and dominant genes,
He also enunciated what may be called the law of Homologous
Variation”. Now we know in which regions of the world we must
look for definite genotypes; we know where productive large-seeded
forms are located ; where to look for plants with solid straw, varie-
ties resistant to definite fungus diseases and so on.
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The collection of such breeding material in this country
must bo considered very fragmentary compared to the progress
achicved in foreign lands.  The collection in the State are
limited to what are easily available, and it is high time more serious
efforts are made in this dircetion. ‘

Interspecitic hybridisation - Genes constitute the building
blocks of the breeder; the larger and mcre varied is the store of
this material tho greater are the chances of creating new forms,
While agronomically useful genes associated, say with yield, quality.
ete., aro available in the cultivated crops, those which constitute
special traits such as winter hardiness, resistance to pests and
diseases etc., are usually met with only in their wild ancestors, which
may belong to the same species or to allied species. Tt is through the
use of such wild relatives that the breeder can build up varieties
with new characters and no amount of intensive work with the
existing cultivated types will give us the desired results.

But crossing two species is something like breaking the
parts of two motor cars and reassembling them into a new car. One
of the greatest difficulties in the uss of species crosses hag been the
sterility in the succeeding gencrations. Besides the sterility question,
the ('icsu‘ed combinations in t,he. F, generations following an inter-
gpecific cross may not be realised due to powerful restrictions to
character recombination such as gametic and zygotic elimination,
pleiotropy and linkage.

Even in crosses between parents with the same chromosome
number, there are great diflicnlties as in the Indica and Japonica
groups of rice. These might have been separated by long coenturies
of independent evolution during which the genetic constitution of
each may have become so transformed that the two retain very
little in common, beyond the chromosome number. Althoush these
races cross readily, the bybrids between them are in a state (:)f oenio
unbalance and the desired combinations between them are difﬁclit to
obtain and also unsatisfactory.

The main difficulty in most of thesc crosses is the large
number of factors in which the parents differ and the difficulty of
of getting the desired combination. This can be overcome by growing

(1) Suitable large populations to sclect from, and

(2) By repeated back-crossing of the hybrids with the
parent which it is proposed to improve.

The sterility in the hybrid which is also very common may be

got over by doubling the chromosomes to produce a stable
amphidiploid.

‘ Hybrid .vigour: Connected with the question of quantita-
tive characters is the phenomenon of hybrid vigour or heterosis that
results when two parents are crossed. The matter of vigour may be
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in respect of size, resistance to pests and diseases, greater fertility,
ete. The study of bybrid vigour appears necessary in all plant breeding
work to differentiate effects of Mendelian dominance {rom effects due
to heterosis. Different workers advance different causes for this
phenomenon. But whatever the explanation, hybri.d vigour has
been explotted by plant breeders from a very lo.r:g time. Even in
plants produced from seed, this phenomenon is made use of in
increasing the yiclds asin maize, brinjal, tomato ete,, by growing
the first generation hybrids on a commercial scale, Recently in
Madras a scheme for the production of ‘hybrid cumbu’ is in
operation,

There is a definite ‘ combining ability * between certain inbred
lines that gives the maximum vigour, and this ‘combining ability ’
has been found to be a genetic character. Among vegetables it is
found that cucumber, and ladies finger show a good deal of hybrid
vigour. Root crops such as sweet potato and tapioca offer possibilities
for utilising hybrid vigour and work on them has been started in
Madras.

Polyploidy: The enormous potentialities of utilising
polyploidy for producing new types of plants superior to the existing
ones, has stimulated, since the past two decades, research on
polyploidy, its mode of occurrence in nature and its production by
artificial means The occurrence of polyploids is now known to be a
common feature in the experimental cultures of several workers,

It must not, however, be forgotten that in all breeding work
there is an element of a gamble. Not all polyploids may be desirable.
This is a vast field in which many workers are needed, and patient
work, for a long time.

In foreign counties several methods of inducing polyploids are
in vogue — alternating heat and cold, X-raying germinating seeds,
use of chemicals, such colchicine, acenaphthene etc., But the most
guccessful one has bheen found to be the colchicine treatwment
on seeds, seedlings, growing tips of twigs, or buds. Successful
results have been secured by the following methods; aqueous
solutions, or in weak alcohol, suitable emulsions and lanolin
paste, agar solution, glycerine and water and glycerine and
alcohol. The range of concentration varied from 0.0006 per cent to
1%, and the duration also varied from mere wetting to 24 hours,

In this various experiments are being made to double chromo-
gsomes by the colchicine treatment and it hoped these would
prove successful in due course.

Cytogenetics: A knolewdge of the chromosome theory of
heredity is essential to plant breaders. The crops are the end regult
of the interaction of genes carried in chromosomes. The student of
plant breeding will be able to understand these phenomena and
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derive logical explanations for the results obtained in the course
of his breading work only where a knowledge of the chromosome
mechanism for the particular plant under study is available.

Breeding for special characters: It has been shown by
recent researches that the laws of inheritance of characters, are
equally valid for the less obvious physiological and economical
characteristies as well.  This opened up a new line of work for
the plant breeder, who has not only improved the yielding capacity
of the cultivated varicties, but also characters like disease-resistance,
winter—hardiness, drought-resistance, non-shattering of grain ete.,
Later on interest also increased in improving the ‘quality ’ of crops
e.g., the gluten of the wheat grain, fats in oilseeds, protein in fodder,
ginning percentage and spinning value in cotton and so on.

But it has been made clear during the past four decades of
genetical studies, that these economic characters are compound
characters made up of several components going together and a proper
balance must be maintained between them during the breeding
processes. In certain crosses, the effects of minor and modifying
characters cannot always be distinguished from the effects of
environment. Most of the characters of economic importance cannot
be readily grouped into classes as the genes may act in a cumulative
manner.

But thanks to the pioneer work of Fisher, Yates, Mather and
other tiometricians, more definite knowledge of the extent to which
these disturbing factors could be evaluated, is now being accumulated
in the shape of replicated progeny-row trials from the early stages
of hybridisation work, and certain statistics which are useful in the
study of these characters.

Crop breeders with the collaboration of other specialists have
taken up the study of some of the special problems in this State.
We have evolved blast-resistant rice strains, black-arm resistant
cotton, and rust-resistant tenai. Certain strains of rice are more
drought-resistant than others and also higher yielding. Certain
cotton types, while yielding as much as the local types possess also
a higher ginning percentage and longer staple. It must, however be
admisted that a very great deal is yet to be done by intensifying
the work. Improved types for vast stretches of marginal lands,
saliite areas and habitually flooded areas have yet to be cvolved.
Breeding is a continuous process and with the advances of know-
ledge in various associated sciences the plant breeder has a wide
field for work and helping the country.

Maximisation of Production by the Cultivation of
Hybrid Strains with Special Reference to
Cumbu (Pearl Millet)

By
g8uz P, KRISHNA RAO, A, KUNHIKORAN NAMBIAR
and
P. MADHAVA MENON
(Millets Breeding Station)

Introduction: The phenomenon of hybrid vigour has engaged
the attention of plant breeders and geneticists from very early
times. In recent years, the utilisation of hybrid vigour or heterosis,
for improvement of crop yields has brought forth very valuable
results. In naturally cross-pollinated crops, continued inbreeding
results in loss of vigour of the progeny and consequent reduction in
yields. Hybridisation between the inbred types, in cross-pollinated
crops, is usually accompanied by greater vigour in the resulting pro-
geny leading to phenomenal increases in yield. This factor, coupled
with the ease of hybridisation on a large scale, paved the way for
the exploitation of hybrid vigour as a method of maximisation of
preduction in these crops. The results achieved in one of them,
maize, have clearly demonstrated the potentialities of this method
and have revolutionised corn production in all the corn-growing
countries of the world. The remarkable achievements attained in
corn production, through the introduction of hybrid strains, have
stimulated investigations on similar lines in other cross-pollinated
crops. Among Millets, Cumbu has responded remarkably well and
the results obtained from preliminary studies, at the Millet Breeding
Station, Coimbatore, are briefly presented in this paper.

Causes of Hybrid Vigour: Different interpretations of the causes giving
rise to the phenomenon of hybrid vigour have been given’ by various workers in this
field. Keeble and Pellew (3) explained the increased vigour of a eross between two
varieties of peas, as due to the domirance of the thick stem of one parent and the
long internode of the other. This was not found generally applicable, as other cases
of manifestation could not be explained on an equallv simple basis. Jones in 1017
(1) developed the hypothesis of ** Dominance of Linked Genes' giving hybrid vigous
a factorial interpretation. This has been accepted by most plant breeders and
geneticists, He maintained that namerous genes were responsible fur the expres-
sion of quantitative characters and that some of the genes responsible for yield were
at least partially dominant. The increased vigour of the hybrid. according to him
was due to the action of different dominant growth factors. contributed by each
parent. Jones (2) has recently shown that apparently degenerative changes in six
mutations in homozygous inbred lines of maize produced a notable degree of
heterosis, when these mutants were crossed with the original inbred parents. On
these findings. he interprets heterosis as an accumulative effeet of favourable
heredity from both parents.

The Floral Mechanism in the Pearl Millet: Among the millets
Cumbu is the most highly cross-fertilised crop. Unlike most of the grasses the
stigmas of this millet mature earlier than the anthers, resulting in protogynv’ and
cross-pollination. The inflorescence is a terminal cumpound spike with a va'riahle
pumber of rachillae, spirally arranged round a central axis. The rachillae which
vary in length, bear at their apex a whorl of bristies enclosing two spikelets, each of
which congists of 8 male and & hermaphrodite flower. Flowering commences at the
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tip of the panicies by tho protrusion of tho stigmatic branches of the hormaphrodite
flowers,  'Thus process is continued in the lowor spikoleis, and preceods downward to
tho baso rakiog shout two to threo days for complotion. This protrunion of the
anthers and the dehigecnce of polles colmmence only after the s igmatic emorgonee
with the rexult thatr, when the top antbors begin to shod pollen, the smergenco of
sligmn~ would bo almost completo in the wholo paniele  The anthors in the herma-
phiodite flowers «f the panicle, sbuated slightly below the tip omergo and shed
thoir pollen first. The protrusion of anthors further procecde upwards and downe
wards along the panielo, till tho tip and base are reachod. At this atago, another
flush of anthers tukea placo from tho usisexnad fowors of the spikelots which supplo-
monts tho pollen supply for fortilisation,  The process of anthesis is comploted in
about 4 to 5 days. Tho nterval botweon the emergenco of the suigmas and tho
commencemont of anther dohisconce is two to thrio days, and as tho stiginas are
guite recoptive and exposed to wind, that may carry foreign pollen, natural crosse
pollination takes placo to a great extent. This has been already recorded in a
previous paper (13). It was found that natural erossing in Cumbu variod from 27 to
73%.  Boing 5o highlv eruss-pollinated, it is to be expecrod that natural populations
of this erup are nmuxturos of heterozyzons individunls.  Continned soloction may help
to isolate some true breeding and fairlv vigorous typos.  But it is besev with Jifficul-
ties. It was henco consideiod dosirablo (o investigate the possibilities of taking
advantage of its natural cross-pollination for utilising hybrid vigour for incroasing
its yield.

Preliminary Investigations on the Production of Hybrid
Strains in Pearl Millet: Preliminary studies for the evolution of
hybrid strains in Cumbu were started at the Millet Breeding Station,
Coimbatore, in 1943. In the first year, 15 crosses were muade be-
tween eight different types of Cumbu and they were compared with
their parenis, in row yicld trial plots in the following secason. 1t
was observed that in three crosses, the hybrids yielded more grain
than both of their parents, the increases ranging from 16 to 163%,
and in five others the hybrids yielded higher than one of the parents
only. Thirty-cight crosses were made in 1944, and 23 of these
yielded more grain than both of their parents. TForty-eight crosses
were made in 1946 and tested in the following scason, when 11 of
them yielded more grain than both of the parents. These results
clearly indicated that there was great possibility of obtaining in-
creased yields in Cumbu through the introduction of hybrid strains.

Henco dotailed work on the evolution of hyhrid straing of Cumbu was taken up
under a scheme sanctioned by tho Madras Governmont From 20th March 1946 to 9ch
Murch, 1930, Hundreds of fresh snmplos of seods of Cumbu wore collectod and
siudhiod, and promising soelections isolated from them. Thoso woro inbroed, crossed,
and the hybrids studied to tost their yielding enpacity and othor econamic charactors.
More than 880 crosses woro musdo in tho yemod up to 1930, and 743 of these were
tested for row yiold trial in sinnll plots and prehiminary vield trinl in farger plots,
Only 25 of these hybrids woro significantly superior to both of thoir parents and the
standard. while 39 werc suprrior to both of thair parents, and 102 guve higher yiolds
than one or the other of their parents, or standard.  The promising hvhrds in such
tesig wore multiphed on a large seale by growing the parents side by side in two row
plots and haud pollinating sullivient numbor of fomale plants 1o get enough seod for
conducting yield trials in larger plots for compnrison with the pavents and standard.
The best of these hvbrids were given out for district 1rials. ‘I'he primary objoct of
the Dimvestigntion being the economic  wtilisation  of bybrid vigour, stress was
laxd on tho geam viold of the hybrids as comparod to that of the parents and
standacd. T'o provide further ovidenco of the munifestation of this phonomenan. the
iresh weight v straw of tho hybrids was also notad.  Tho majority of tho hyvbridae
which gavoe significnnt increnses in vield over the standard resulted from crossos
between tapos which were widely separatod in their origin.  The types feom Sind or
the Punjab figurod an valuable parents.  Similarly maximum incroases in yield woro
almost miet with in theso hyheida, the eby extablishing the superior combining ability
of widely separated tvpes. These results indicatod that in the Ponr} Millet. as in the
case of wmwost of thonaturally pollinated crops, hoterosis is manifested in the
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progeny, when different types are _hybridisgd: Heteroris is expressed in varying
degrees, but the greater tho diversity of origin of the parents, the greater is its
manifestation. Certain of the typesincludoed in the present studies show a high
degree of combining ability in crosses with others, and the increnses in yield of grain
are so high, as to deserve special attention ’for economic exploitution. Among the
bybrids, 8o far preduced, X. 1 and X. 2, which wers isvlated earlier, were subjected
to aystematic trials from 1946 onwerds. In the first year, the hyvbrid seeds were
prod'ueed bv sowing their parents in alternate lines, the male parents being sown
three dayvs earlier than the female parents, The female lines, bearing the hi hrid
geeds, were harvested reparately. These seeds were put in yield tma! plota in 1948,
T)ats showed that the hybrids were significantly superior to the standard and theip
fomale parents. In subsequent tiials, the hybrid seeds were produced by artificial
pollination, and tested in comparative yicld trial plots.

Taking all the yield tests, both the hybrids were significantly
superior to their parents, and also the standurd strain
Co. 1, which by itself is a high yielder, and hence both the hybrids
were advanced to the next stage of work viz., trials in the fields of
tbe cultivators.

Trial of Hybrids in the Districts: To test the
suitability of the best of these hybrids in the different districts of
the State, extensive trials in cultivators’ fields are necessary.

The hybrids—-X. 1 end X. 2 were sent to cight different taluksin the districts
of Tructuraputli, Coimbatoure, and Ticunelveli in 1943 for conducting trials in large
siznd ongervation plots along with the local variety of Cumbu for comparison. In
Musiri taluk in Tiruchirapalli the trials were conducted at two centres and X 1
gave an increased yicld of 619% and X. 2 gave 60% over the local type. In the trials
conducted in Perambalur taluk, 149 increased yield over the local in the case of X. 1
and 74% in the caso of X. 2 were obtained, and the cultivators were very much
impr-ssed by the performance of X. 2. 'The hybrids were not found suitable for
Tiranelveli distriet in this trial. In 1949, both the hybrids were sent out for
extenxivo trials in 66 taluks, distributed in 17 districts viz., South Vizagapatam,
Weat Godavari. Guatur, Bellary, Nellore, Kurnool. Cuddapah. Anantapur. Chittoor.
Norith Arcot, Salem. South Arcot, Tiruchirapalli, Madhurai. Ramnad. Tirunelveli and
Coimbatore. Reports received so far on the trials conducted in the d'stricts
indicnte that both the bybrids are superior to the Incal types in most of the southern
districts of the State. Results showing the superiority of the hvbrids X.1 and
X. 2 aver the local types were received from the taluke of Musiri. Perambalur and
Karur in Tirachirapallc District. Arupakottai and Mudukulathur in Kamuad Distriet,
Dindigul in Mudhurai Distriet. Attur, Nwinakkal, Tiruchengode and Omalur in Salem
District. Kallakurichi in South Areot Distries, Coimbators in Coimbatore District,
Koipatsi in Tirunelveli District, Vavalpad in Chittoor District and also
Harpanahalle and the Agricultural Research Ntation. Siruguppa in Bellary district.
Increases in yield over the local varieties ranging from 12 to 220% in tho case of X. 1,
and from 11 to 260% in the ease of X 2 have been reported from the places mentioned
sbovo' Reports of trinls conducted in South Vizagapatam. Cuddapah and Nellore
show that these hvbrids are not switable for these tracts. The districts and taluks
where the hy brids have been found suitable and iucreases in yield over the local
types are given in the fullowing tabular statement.

Districts and Taluks, where the hybrids—X. 1 and X. 2 are found
suitable ( 1949 - 1950).

Yiold exprossed

District Namo of taluk Centre of trial as percentage
o of local
’ X.1. X.2. Local.
Salem Namakkal 130 139 100
. Trichengode 13 100
" Attur Ammanpalayam 168 136 100
" Omualur Arthukavanur 120 e 100



9] The Madras Agricultural Journal
. Yield r‘xprsl“led
District Namse of taluk Centre of trial as perientage
of local
X.1. X.2. Local

Coimbatore Coimhatore Ondiputhur 176 145 100
Madhurai Dindigul Thadicombu 168 ... 100
Ramnad Arupuhottai Kanjanaikenpatti 172 119 100
. . Ramanujapuram 122 111 100
. Sattur Vellayapuram 135 144 100
v v Muthulingapuram 124 130 100
. Mudukulathur 145 153 100
Ticuchirapalli Musiri Chithalarai 188 161 100
" “ Valavandi 161 163 100
. Perambalur Perambalur 114 174 100
. Karur Rangapalayam 181 171 100
Tirunelveli Koilpatti 129 122 100
South Arcot Katlakurichi Kurur 220 260 100
Bollary Harpanahalli 132 121 100
" " 128 19 100

" Acricultural Research
Station, Siruguppa 12 115 100
Chittoor Vayalpad 118 100

Average 1489, 144%.

From the above statement, it will be seen that these two
hydrids are capable of giving much higher vields than the local types
in most of the southern districts of this Srate. As already
indicated above, there are tracts where these hybrids have not been
found suitable. Regional work has bheen take up for such tracts,
and hybrids made from zonal collectinns are awaiting trials in such
tracts, Apart from the two established hybrids, 32 more arein
various stages of trial and they too offer a wealth of material for
final choice after comparative yield studies. Along wirth the work on
these hybrids, systematic studies and inbreeding are also in progress
for the isolarion of standardised tyvpes for hybridisation, 8o that
hyvhrids with specific combinations of characters suitable for
different tracts and sub-tracts can be evolved.

Discussion: Tn an uneslect rample or variety of a normally ecross.
prllinated crop. manv of the genes responsible for vigour mav occur in a hetero-
svgous and randomly disributed condition.  Continued inbreeding will result in the
production of a number of separate strains, with a progresaiva increase in the
number of euch factors in & homagyous eonditinn,  This inbreeding an/1 selectioa
leads to a separation of factors on whoz2e combined presence depenila the ariginal
vigour. and 1t atro eliminates rapidly those deleterions recessivea which produce
anch unwanted characters as «diwarfness, aterility., chlorophyvll deficiencies ete,
Thus as a result of inbreeding, a large number of straing are obhtained which.
though poor in vield, are free from the grosser defects and are uniform in their
geuetic constitution, If two such strains are intercrossed, & recombination of
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factors ocoura, giving rise to a8 hybrid which is more vigorona than the parents.
To orcer tat tins vigour 18 obtared unfordy sed to the maXim um eatont, it is
netes-ary that the combining sty of the parcms rhould be terted in yvurious
Cumlmla.'ums and nbrecding shouldaiso be cutred cut simuituhecusiy 1o sttty a
bigh degren of horezygosiy. Pt oas obsenved that vigoroousanbied paronts de ot
AlMByr PivO prupstlionsleiy v gur us Fybrade, showany therc by that v stutodyydg
ean Le Lixed for seiection of charn ters respopsidee for by bodd vigour 1 he only
method to judge vhe anerits a1y pe a8 to et gt by crorsng with res crnl utherg,
1 he siage of nl.bll"ulllg_ when the parentes sre it 1o Le tested h) Cross g cantiot
aleo Lo definitely ceictnnned aooa2 1o nltam snaNimag ban yg ety of anbred
Ines  whieth wilt sssare snereased vigour an the bybnds. Tocreps where by brid
vigour 1s utilired on 8 comnmneraal roa e for mcreared production crossing s done
at a very early stage,  Top croeses, wherew commerciml vatictios are crosred with
inbted tnes. are congidered ol 1o b vatue i testitg the sfheency of parcnta,
Combining atuhity being estat hstad as snanhenited character, it may be expected
that the performance ot Lybids Letween panis of ubkrelected buths can 1o taken ag
the cniterion Jur sclection of promnsimg types. As andeated by the geruits
presenn-d ubu\e. heterveis oir mn CCQBNIC Y amrrumblu F('ule. " (‘\]'N‘mlml in
the tearl Milet snd it 18 worthy of commcicnl explonaton, The combaning
sbuiry of different types and the varyimg degrees 10 which (b is expressed n
particular cros-es 18 cleariy brought about by the present studies iy lnl»rveding
the types, which have shown grest combining sbiitty o itir expeeted that inbred
lines with cesirable charaters (sa be crossed to secore the required tvpo of
bybrids. The methods of large-scale production of hybrid seeds for distribution
is a preblem denanding particslsr sttentivn i this crep doe 1o the peculiar floral
mechanmsm of the pltant Usnhiho i tmize, where detassciling of female pRtENt rows
wili completely enminate the [msnbxhl'\‘uf self-pothinanion. absviute prevention of
the srame, vn & lield scale, canaot be actieved n Curdu due to the Lermaphroditjo
patury of the fluwers, and the cunscquent geif-polhination of the lower flowers of
tho spike by the poilen of 1he top lowers. Porlaps induction of malo sterility in
femnale rows may 8ssufe compirte cross pollnativn, Hul attempis so far made
to induce male steriity have uot been successful,

The preliminary studies made so far at the Millets Statjon, have
indicated the high degrec of c¢ioss-pollination (70 10 80%) that 1akes
place in this crop; and that itself =erves as an easy method for the
production of hybrid seeds.  Cross-pollination 1o the extent
indicated above could be obtained by sowing the two parents in
adjacent rows and also by mixing the seeds of the parents. As this
method is both casy and cheap and as it guarantees a hizh degree of
cross-pollination resulting in increused yield. it is being adopted for
large scale production.

Conclusion: The evolution of hybrid strains in Cumby
is more or less a new line of plant improvement work, This is on
the model of the production of hybrid corn, which is an established
agro-industry in the United States of America and ot her coru-growing
countries of the world. In the United States of America, it took
more than 25 years of rescarch work to evolve the first commercial
bybrid. But in India, it has been possible to evolve two high
yielding hybrids in the course of four vears of work at the
Millets Biceding Station, Cuvimbatore. These two hybrids X. 1
and X. 2 have established their suitability over a'\‘erv Jarge
arca in  mnine district trials is 48% over the local types in
the case of X. 1 and 44, in the of X. 2. Taking the average
increased yield over the local types to be 45%. it may ;f)o
estimatcd that an anbual extra yield of more 1han 80000 tons of
Cumby, valued over Ks. 170 Jakls, can be obtained ,from these



100 The Madras Agricultural Jowrnal

straing, if half of the entire area under cumbu in the nine districts is
brought, gndcr the hybrid strains,  Six more hybrids have passed
tho experimental stage and await trials in thoe districts. When
the trials are completed, these too will be available for spread

according to the special needs of the difforent tracts in  this
State.
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Pretreatment - A New Aid for Improving Crop Yields

By
T. R NARAYANAN, # se. (ag), M. A, (Cantab);
Plant Physiologist

It is the object of this paper to just outline a few of the
results obtalned in the direction of improving yields by a new

method—that of supplying nutrient elements to plants before they
are sown.

It is course a truism to say that good crops are assured by
good manuring. in the same way as good food makes for sturdy men
and women. What is not 8o widely known is the fact that for planta
oo, alittle help in the early stages, goes a long way in improving
the subsequent growth and their ultimate yields in the same manner
as a liberal supply of milk and milk products to children helps in
laying the foundation for a strong and hcalthy manhood. The bagis
principle underlying the idea of pretreating sceds with nutrient salts
is to introduce into the sced enough of the major nutrients like
pbosphorus and potassium in a readily available form, suflicient to
carry the young plant through its early stages, before its root system
is sufficiently developed to make full use of the availablo supplies of
these nutrients in the soil.

In the present day context of all-round scarcity, for everything
from a match box to a motor car, it is imperative to use what we do
have, to the best advantage and make a little go a long way. The
question of supplying fertilizers to crops isno exception to this rule
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and in recent years, attention is being directed towards a more
officient use of fertilizers. by means of sp'ht doses, fertilizer
plzicement, at optimum depths, by geed coating ete. Among t_he
various methods that have bcex} tried with the ob]?ct of making
available a larger quantity of nutrient elements to growing pla'nts the
one suggested by the English workers, Roa.ch zm.d Roberts in 1948
descrves a special mention. These workers mvgstxgate(.l the possibili-
ties of this method, both as a means of supplying major _plant fqod
elements like phosphorus and potassium a_nd as a means of correcting
trace element deficiencies. They found in the case of oats, that by
goaking the seed in about one-third of its weight of a soluthn of
tri-basic potassium phosphat_e and sowing the treated seed in a
phosphate deficient soil, the yield could be improved from. 17 bushels
(820 Ib.) of grain to 25 bushels (l,Q:BO Ib.) per aere, an increase .of
nearly 47 per cent. The straw yields too, showed a correspo'ndmg
increase. Similar large increases in yield were also observed in the
case of other cereals, like wheat and barley, although the optimum
concentrations of the soaking liquid were diﬂ'dre{lt for trl.lese grains,
The phosphate imbibed by the seeds was d.eposnefl mainly on the
husk, and was liable to get easily washed off in running water.

This method as would be realised, has a number of very marked
advantages, if only it could be substantiated on large-scale field
trials for our major food crops. It is an easy and convenient
method, it is simple and does not call for any elaborate equipment,
it is comparatively cheap and can be adapted for a variety of crops
and various types of nutrient solutions and as such the method can
be regarded as having very great potential practical importance as
an agronomic method.

Prel'minary studies were accordingly initiated at Coimbatore,
to see how far the growth and yields of some of our Indian crops
could be improved by the use of this presoaking technique, The
general method was to soak a known weight of seed in one-third of
its weight of a solution of the appropriate salt, the quantity of the
solution being such as to get all absorbed by the sced in the course of
24 hours. The soaked seed was then air-dried by spreading it
thin in a wide tray, with occasional turnings to ensure uniform
drying. A variety of nutrient salts were tried in wvarious
concentrations on paddy, ragi, groundnut, bengalgram, blackgram
and cowpea. Exceptin two cases where field trials were carried
out, the results below are those obtained from pot culture studies.

In the case of paddy, it was found that by presoaking the
geed in a 20 per cent solution of tri-basic potassiu$@hosm
grain yield was improved by as much as 39 per ce ipowee qul
and 13 per cent in field trails. When a lo .
10 per cent of the same salt was used, the
21 per cent in pots and 10 per cent in the fifl

i
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in 20 per cent tribasic potussiun_) pho..ﬂphnt'c. there was an incre

in yield of nearly 60 per cent in grain and 40 per cent in straw,
In the case of pulzo crops the most uscful solutions, as well as their
optimum strengrhs were found to be quite different from those found
best for paddy and ragi.  For instance, in groundnut the yield was
improved best, only by mono-potassium phosphate, used at a
concentration not exceeding 2 to 5 per cent.  Higher sirengths
inhibit seed germination. This is in line with the observation made
on wheat by Roach and Roberts, where the growth was adversely
affected by concentrations of more than 5 per cent,  of the soaking
liquid whereas barley and oats could tolerate up to 30 per cent. Ior
bengalgram and cowpea a 20 per cent solution of calcium phosphate
was found to be the beat and gave the highest increase in yiclds in
the preliminary trials. It muss also be mentioned that for blackgram,
none of the solutions that were beneficial to ofher crops, were found
to be helpful, in increasing either growth or the yield of pods.

In the case of cotton, some striking results have been reported
from Indore, as a result of presoaking seeds in nutrient sals solutions,
For this erop ammonium sulphate and mono-potassium phosphate
wore found the best two salts among all those tried and theso gave

an increase in kapas yield of 157.9% and 126% respectively, as
compared to the controls.

It would be clear from these results that there are undoubted
possibilities in this new technique of presoaking seeds before sowing
them and giving them a better start in the early stages of growth.
It is also clear from the studies carried out so far, that for each crop
there seems to be a particular concentration of a specific salt, which
is the most helpful in unproving growth.

As a variant of this technique, we may cite the use of growth ~
promoting chemicals. These growth-promoting chemicals or grow:h
hormones as they are termed, have been found to have very far.
reaching and varied effects on plant growth and development, even
in very minute doses, more or less on the same lines as vitamins have
in human and animal nutrition. A preliminary trial conducted at the
Nanjanad Research Station on potatoes, indicated that the yields
could be improved by nearly 33 per cent. by soaking the tubers
before sowing, in suitable dilutions of these growth-promoting
chewmicals, such as indole-acetic acid and indole-butyric acid,

Yet another variant of this pre-treatment technique may also
be cited on this occasion and that is the process called vernalisation.
This process consists in essence, in subjecting soake
ge8dlings 10 certain modifications of light. moisture

~IpMras first descrined by the Russian biologist Lyse
.dgrﬁalisution itself¥s one that was coined b

d seeds or young
and temperature,
nko and the term
y the Russians, when they
tion winter wheats into spring
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i s potentialities of this method too,
wheats Olf b;;osl;(ﬁritix;:i\;rgat‘li: dg‘r};tign o{lriofi und&zr SO:mdil:éh::
in regar ‘ imi i ielc iave been
m'.‘d% ions, Withm[;:)ugu"oxllxr;(‘:(tlo;eari yA f"airly extensive series of
Combalors o been carried out in the field as Yv‘cll as in pot
experiments .ha;’is found that there was a distinct .posmve resplon;x'e
ftu]tures'and lft ‘ ‘rt'ﬁn varieties of paddy, when subjected to vemagg
o t.he Y e i r;.“xse in yield was found to range from @4 to
sntxon.t ?;‘lhfh;"cisé of grain and from 7 to 34 per cent in straw.
per cen

i ld serve to show,
los that are given above wou sh
The re}fvsxi‘mprz-treatment is one that holds out a dlstmst
that the m?t l;)ect;)mi'?g one of the most helpful methods towlrar' ;
pmn‘m?sat?ion of crop production and as such deserves to be explore
maximi

to the fullest extent that is possible by us.

Pre - Sowing Treatment for Seeds of some
Cultivated Plants

By

L. VENKATARATNAM M. Se.
Plant Physiologist, Agricultural College, Bapatla

ivated plants do not germinate easily,

Seeds gfinizz?glesgki?; of sePed coat act as the main barriers

Pormz.mcy ?r?ination. There are several methods of seed treatment

o tbelr girinv seed germination, But due to the cpmplex nature of

o m]tprreoatm(;nts the agriculturist is unable to exploit them under our

Eﬂfﬁﬁons, but is compelled to adopt a heavy seed r;mte tof mn(l}eagg
for the low seed germit ation. This entails a heéi:;ly ?s§ of see
cumulatively the waste of seed runs to several lakhs of rupees.

Trials at the Agricultural College, Bapatla with Vm‘i(?l!s
methods of seed treatment, have shown that heat through ;va,tex is
the simplest agency for overcoming impermeability of sceb, coats
and secure increased germination, The response glvenhy (slorﬁe
cultivated plants, the met hgd of ?reatment needed for each and the
resultant advantages are briefly given below.

. s i rea) Vempali — Telugn; Kolingi — Tamil.—

. Wild h:)dxg:‘M{Zfﬁp’:’f:;“gf’:‘:ﬁ“ exzensive?y in South India and the annual

This 13 8 gr?.fnseed is estimated at 5,000 tons. Pre-treatment by steeping in water

conm,;thflonﬁve minutes induces over 60 per cent germination in a week's time, aa

at 40 blro:: 30 per cent secured with the see:ds normally in a month’s time. 1The

aam:::;ir;; ":~e;1er:;nt i= simple. economical and is far better than the existiug method
o;epoundmg the seeds with sand.
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A fiold contains only 40 pereont of good-sized plauts and the rest aro undersizod
and stanted, doveloped from scods gernnnated long after sowing,  Germination in
ono flush in this crop enables us to secure a uniform crap and tho yiold of greon
manuro is al-o increased considerably.  The seed rate can bo voduced and the yiold of
greon materinl can bo doubled by simple preo-treatmoent of svod hefore sowing.

2. Sunnhemp. (Crowlaria juncen} Janmwmu—"Tolugu; — Sanal, — Tamil —
Ono of tho most oxtensively grown fodder cum green manuro crope of South Indin is
sunnhemp. Over 10,060 1ons of sced are utilised annually. Normaliy 80 to 90 por cent
of the seuds gorminate avd the seeds are gonorally soaked in water overnight bhefore
broadeasting.  This enables the soeds to gornunate quickty and utiliso 1.0 moisture
romasning atier harvest of paddy in wetlands., By steeping tho sceds in water at 70°C
for {ive mioutes the paeo of germnation is inereasod and the entire lots of reods,
excepting doad, decayed and immaturo ones, gorminate within 24 hours.
crop is ensured with 5 to [0 per cent increase in gormination.  Such an increaso in

germination amounts to o proporticnato anereaso in the yiold of green manure for
paddy, and this is by no means inconsidorable,

A uniforin

3. Leucaena glauca. Nagarilesari, To'n
usoful for fucl and groon munaro purposes. The hard, shining seods when soaked in
watcr at 80 C for (ive minutes give 80 per cent wormination in a wook's timo as against

abour 25 per cent secureid normally.  Large-scale fiold sowings have domonstrated the
efticacy of this treatmont,

gu— Thisis a guick-growing shrub

4. Delonix elata Vadanarayan — Tamil: — Deloniz regia Gulmohr— These
are avonuo vroeos found all over tho country.  These sced profusely and tho seeds are
hard and metalli- and do not easily goeminato, Owing to thik drawback, theso are
propugated mostly by cuttings * Steeping those seeds in water at 835 and 90 C
yespoctiv ly ielacos 4010 75 por coent gormination in a fortnight.  Seodlings can be
propagated in thousands and supplied as a part of 1ho 1rec-planting drive initiated

recontly.  The existing moethod of propagation by cuttings can bo dispensed with, as
it 13 unoconomic.

5. Wood apple. (Feronia elephantum) Velagn — Yelugu: Vilan. —Tamil —
A perennial, tong-tived sacred fruit-treo of Tudin is wood applo.  The fruit is h:ghly
nuatritious, and also medicinel. Tho seeds ean be oxtracted by washing tho pulp in
wator on a siove ordioarity used in houses and mixed with wood ash and kopt froe
from insect and fungas nttack  Tho xocds aro hard and do not germinato easily.
Sounking in water nv 60 C for five minutes ensures cont per cent gormination in o
month s time. Largo-scale nurserics can bo rai<ed utilising this method,  One plang
ineach backyard will last for decades and will onsare an uufuiling supply of fruits
regularly every year even with hardly any caro or attention,

6. Phyllanthus emblica /ndian Qoogcborry — Tolugu; Usiri — Nelli — Indian
gonseborry iy reputed to bo the richest soareo of vitamin C amid is usod for a varioty
of purposes.  The seods are casily oxtracied by sun drving tho fruits. On gix weoks
Blorago after oxtraction, troatment with wator at 80°C for five minytos onsuces 80
por cent gormination in about 10 days againsta moagre porcontage obtained normally.

The seeds from oun

vlant alone will he sufficiont for planting seedlings in
the backyards of all housos i

n 4 city hke Madras.

7. Prosopis juliflora, Mesquite. Sesma jiluka — Tolugu —
duced plant cminently suitsblo for vur conditiang

dv ot relish this plaat. It is a thorny, quick growing tree ideal for hedues. ‘The pads
are swveet, leathery und form a good feed for cattlo  The extraction of seods from

pods ix vory Inborious and difficult.  Treatment of tho pods with sulphuric acid
dilvred in water in the ratio of 1:4 for 24 10 48 hours in an enrthern tub. gofrons the

pods and facititnios extraction of seods on pounding with sand after thorough washing
and sun dev ng. Seeds searified with sand and sonked in water at TV (¢ for five

minutes give nbout 73 por cont germination in threo days. Tho acid troatment is not
injurivus and is cconomical,

Thig is an intro-
Exeept the tender loaves goats

The Horticultural Approach in Maximising
Food Production

By

U. NARASINGA RAO,
Fruit Specialist.

Introduction: Any agricultural policy for maximiging fooq
production should draw its inspiration, not from the accidents of
temporary food shortages but frqm fundamental concgpts qf }}uman
putrition. 1In the shaping of a food plan for the Indian Ur_uf)n we
should distinguish two aspects that have gained clear recognition at
the hands of nutrition experts. Flrst,_ of course, is the need for
providing the requisite amount of calories wh%eh supply the needed
energy for people of different. ages .and in different avocations in
life. Second is the introduction into the diet of an adequate
quantity of protective foods which are indispensable to keep the
human body free of illnesses traced t‘o ill-balanced food. As S’xr“Johp
Orr put it in that documentary film * The World of Plenty * ““ It is
not enough to eat more food-it is the kind of food that matters
most ” Governments today are assuming greater and greater
responsibilities for the regulation of agricultural production, and the
shape and hue which agricultural industry takes under such direction
should make the fullest use of what scientific facts have to offer.
Into a pattern of that kind, therefore, a p}lrely unregulated
agriculture weighted wholly in favour of cg]or;e-yleldmg food crops
will no longer fit. Modern agricultural policy in the Indian _Union
ghould not merely be a palliative for our food shortage, with its sole
interest to alleviate hunger at the expense.of health._ On the other
hand, it should be attuned to the national requirement of an
improved dietary with a readjustment to concepts of food in relation
to health.

The Place of Horticulture in Food Production: This
paper is a plea for putting horticulture firmly on the map of
agriculture in India, both as a measure of maximising food prodl}c-
tion in the country and as a means of supplying the essential
protective substances in the most abundant and acceptz}ble forms.
In the role of protective foods, fruits and vegetables suppiy minerals
and vitamins and their pectin and cellulose are of proved value in
regulatory functions in the human system. On the food front, they
play a most important role in bridging the gap in our food supply.
For instance, with an area of nearly 1,40,000 acres under bananas in
Madras State, and an estimated annual production of over 11 lakhs
of tons of this valuable fruit, we occupy the front rank in the world
among the banana producing regions. A deflcit of 8 lakhs of tons of
rice per annum which faces us today in not therefore a feature that
should worry us in this State, if only we supplement our diets
with ripe and fresh bananas distributed all over the country in an
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equitable and uniform manner. A more liberal use of mangoes,
oranges and other seasonal fruits in our diets should also o some
way in reducing our sole dependence on rice and wheat, incidentally
with constderable benefit to our health,

Notwithstanding the above facts the production of fruits and vegotables is as
yot inadequate to provide for a suitably balanced diet in minimum quantity
for the 400 million people of India. The production of fruits must bo increaged
by 50 per cent and vogetables by 100 por cont, to meet our requirements
adequately. The question of maximising the output of fruitse and vegetablea
as a moans of augumonting foud production is, thorefore, of real urgency in the con-
text of our food shortage.

Planning in Fruit industry: Fruit-growing is cssentially a olong-term pro-
fession and its success demands a long-term plan. Soldom do we, hswover, see this
precept put into actual practice in this country. To most peoplo, otablishmoent of
an orchard is a very simple affair. It bhogina and eunds with clearing the land,
digging of pits, planting with plants from the nearest source, and manuring and
wateriug them from time to time. Nothing appears easier. 1t is this tendency for
simplification that has hindercd the progress of the fruit industry more than any-
thing else. Instoad of orchards adding to our natioual wealth and increasing the
food resources, one sees abundant evidence of bad taste, wrong values and even
actual plunder of the land, giving rise to innumorable ‘orchard slums® which aro
the vory opposite of what orchards should stand for in & country's life and
economy. If, on the other hand, fruit-growing is planned along the lines that
scientific research and oxporience have made pussible, the amount of extra woalth
and food that would bo created can reach a colossal figure. We have in thia country
the soil, the climato and the men and material needed to make fruit growing in
India into an eflicient industry. The first step towards this goal is to avoid ill-
planned orchards, planting wrong varioties and in wrong sites or regions. Such
disastrous results can all bo prevented by ttoughtful planning on a long-term basis.
What wo should visualise is the ultimato form that our fruit industry should assume
on the food front. Fruit being an indastry of national importance, a plan that
fosters its dovelopment in all parts of the vountry with due regard to the natural
facilities and limitations of each region has to be evolved. Such a plan involves an
amount of knowledge and authoritative data which no single person or administra-
tion can possess. To pre-arrange and correlato the regional and individual experi-
ences would be-the first step towards planning. The need of the hour is to organise
a fruit-planning committee on the lines indicated above.

Orchard Maintenance: A vast difference exists between
merely growing fruit and the production of fruit on a sound com-
mercial basis. It is a common feature of every market to see varie-
ties of fruit which should have been discarded long ago. A rational
development of the fruit industry is only possible when solvency is
imposed on fruit culture, absentee orcharding is abolished and
and untested irrational methods are substituted by timely technical
guidance. The fruit grower must take into account important
factors such as soil, climate, variety, root-stock, manuring. spray-
ing and pruning and he must have a definite plan of action covering
a period of years. All these were no more than hazy traditions bat
research is now rapidly arranging them into o rational code and ib

ill behoves the fruit grower not to take advautage of ‘such an
advance.

Product Industries: The importance of the horticultural
industry in India’s food problem is not exhausted by the direct
addition to our protective food supply and to our increased wealth
through the utilisation of land by a more profitable method than by
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agricultural farming. The establishment of auxiliary industr.ies
guch as the manufacture of fruit products from surpluses Flurmg
peak years must also be included among ’_che ~assets that fruit and
vegetable growing offers in the way of famine insurance.

Marketing of Orchard Produce and Economics: The
welfare of any industry—primary or secondary—is baseq on certain
fundamental pre-requisites. In the first /ingtance it must be
organised, secondly, it must possess the basic knowledge necessary
for the efficient production of its product. In the third place, it
must know its cost of production. Fourthl'y it shoul-d be capable of
estimating in advance the quantity that vyﬂl be available from' year
to year. Finally, the problem of marketing has to be faced with a
full knowledge of quantities, costs, sales and returns.

ice, however, the product as well as the pr@ce in the fruit market are
subjecig gfrzgt‘;etual discr,edit;.pIt. is the general experience that c;:treme}y poor
quality fruits of various kinds are sold to the public at very high prices, the
purchager having no choice in the matter. It is hardly ever realised that one of the
X uses for an unsteady and gloomy outlook that faces the fruit growers in the
ma"ll{ec:'s the present method of distribution and sale. The level of income in the
ma!l‘“r ldoes \?ndoubtedly shape the off take to a large extent b-ut there is much tha.t,
2;)1: px?inucers themselves can do in the liqe, In any appraisal of the economic
position of the grove no less than that of the industry as a whole, a long-range view
is essential, The economic positi'on has to be strengthened by a sound plaq which
can be adjusted to suit the changing income level. When the prices were high and
f;he demand for fruit from the Army was .steady, few growers thought of the postwar
civilian demand. Bulk movement of fru_lt. occarrefi, to Army areas and thg civilian |
: rkets suffered from scarcity of fruits and high prices. Regular fruit eaters
‘rjn_a inished and consequently. there wasa sudden drop in demand'and prices in the
lmt: r years. Export markets outgide the producing State were ignored and have
po: t-c';vge ¥ecap‘tured. New markets were nover fostered. For ensuring & plan to
by et all snch eventualities, co.ordinated action is essential. Some organisation
:xlllech as an Indian Horticultural Council tha..b woul.d possess the autbomty
and bargaining power in dealing with countries, regions and interests is _an
imperative need. Along with the establ.ishment; of such a Council, an orgamse}i
drive towards increased fruit consumption should from a constant effors. This
again can be successful only if there is closer co-operation among growers u_mted in
one organisation. The advertising charges and c?at of other measures to increase
fruit eating can then be spread over all producers in small amounts. Co-operative
marketing is yet another desirable outcome of s_uch co_-ordmated offort, which would
have the object of narrowifiy down the price pald by the consumer and_ \_"h.at.
received by the producer. This will ‘also lead to improvement of market facilities
and elimination of inefficient retailing mcthods and ensure that the valua})le food
which fruit growers produce is distributed to the consumer at prices which even
the poorest people can afford to pay.

Storage: According to one estimate pearly 60 percent of
fresh fruits deteriorate in the course of their transport from the
production centres to the consumption or dlst.ributlon centres under
present conditions in India. One of thfa primary causes for this
gpoilage is the rapidity with wich the fruits lose water after harvest
rendering them susceptible to various types of decay. Even were
such produce destined to reach a cold store eventually, the absence
of adequte pre-cooling arrangements or refrigerated transport would
expose them to all possible infecthns of decay and disease-causing
organisms before bringing the fruit }mdfar colq stqrage. Refrigera-
ted transport along with grove sanitation, scientific treatment of
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{ruit at harvest, grading and packing should all be considered as
logical corollaries of cold storage, which in itself is one of the potent
means of contributing towards maximising food production.

Land Utiiisation: Governiental plans towards attainment of solf-sufficiency
in food take into account a cowputed doficit of 10 per cent in our roguiremonts of
jood grains. This is sought to be mado up by bringing under the plough cultivable
wastes, by providing irrigation to erstwhile dry land arcas, by intonsive cultivation
of existing arable land adopting improvoed farm practices, and by encouraging the
cultivation of quick-growing and heavy yiolding subsidiary food crops.

It may bo emphasised, that tho vutlook for fruits and vogetablos as calorie
producers is brighter because they produce in gencral torms much more from the land
than any cereal crop is known to do. Even if this wore not 8o, a schome for in-
croagod output of fruits and vegetables has othar rosources at its command for in-
tongive land utilisation.

One of these is the harnessing of wmuarginal lands unsuited
for arable farming to tho raising of a variety of hardy fruits
and vegetables such as the jujube, custard apple, Phyllanthus,
tamarind, wood apple, drumsticks. yams, tapioca and the like.
Another is the build up of a fruit landscape by a merging of fruit
bearing treos into tho accessible fringes of forests near and around

the villages. A third is the planting of shady fruit trees along the,

highways and roads to form avenues., A fourth is the intensive
intercropping of prebearing orchards with a wide varioty of vege-
tables and bush fruits almost throughout the year. All these are
means and modes peculiar to horticulture alone and are of real
significance in maximising food production.

Concentration on Intensive Manuring is the
ouly way for Maximisation of
Crop Production
By

Sri K. L. RAMAKRISHNA RAO
Distriet Agricultural Officer, Tanjore

India is an agricultural country and nearly 839 of the

. . N /0
cultivable area ix under food crops, 31.6% under rice, 297 under

millets and other cereals and 24'7%, under wheat. In spite of these,

/{
we are in deficit in food grains and import large quantities from
area under food crops -

outside. There was of course a reduction in

due to the partition of the country, The proportion was unfavourable
to us as the Indian Union has to maintain 787 of her original
population with only 71'7% of original arex under rice and 2%
under wheat and hence naturally our problem is one of cultivation

with the limited area available.
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The drive for increased food production was attempted in two
directions, firstly by bringing new areas under food.crops, diverting
areas under non-food crops to food crops, increasing double crop
cultivation and also cultivation during the off-season, and secondly
by intensive cultivation. by the use of improved seeds and better
manuring.

Our attempts at bringing waste lands into cultivation have
not been as great a success, as expec‘ogd ; as the 1r.10'reased area upder
food crops were not commensurate with the addltanal expe_ndlt.ure
incurred in reclaiming the lands and bringing them into cultivation.
The State was also in deficit in the production of cotton and other
commercial crops. Large areas have been brought under cultivation
but due to the failure of North-Ea_sL-monsogn rains for the last
three seasons, our attempts in this direction did not come up to our
expectations. There was success 1n the spread of improved paddy
and other seeds; but the good effect of these was marred by the
failure of seasons, with untimely planting and hacvests. Thus. in
spite of strenuous activities under the “ Grow More Food "’ campaign
our success in increasing food production was not appreciable. As a
matter of fact, figures show that the average yield of paddy per
acre has not increased to the extent expected, especially ip t.he
Tanjore Delta, the granary of South India and the largest district
under paddy cultivation in Madras State viz., 13} lakhs of acres.
This would be clear from the figures of crop-cutting experiments
conducted in the district for the last five years:—

Year Average acre yields in Tanjore district
o Kuruvat Samba
04546 1755 1b. 1064 1b,
}946—’47 1401 ,, 123¢ ,
104748 1492, 1495 ,,
1948 —'49 1424, 1425 ,,
194950 1260 ,, 1406

The average yield of paddy for Tanjore district as per the
«Season and Crop Reports” is 1780 lb. per.aere. In Aduthurai
Farm, where judicious manuring is being adopted, the average
yield figures for any crop viz., Kuruvai, Samba and Thaladi is more
than 3500 Ib, with maximum yields of 4800 Ib. per acre. These

_ figures show clearly that the ryots in general do not apply sufficient

quantities of manures to the ﬁelds with the consequence that their
paddy yields are very low. It isalsofound from past experience,
that our attempts to give manures only to food crops have not been g
complete success and instances have come to our notice of manures
intended for food crops being used for other commercial crops.
Further, either due to the poverty of the ryots or due to peculiar
tenure systems, ryots are not very keen on applying manures to
their lands and get increased production. In the Tanjore Delta,
where there is assured water supply, the intake of ammonium
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sulphate was never more than 2000 to 3000 tons per year for such
an extensive area of 13% lakhs of acres. Similarly even when phos-
phatic manures were sold at concessional rates the sales were not to our
expectations and large quantities of super and granular phosphate
were left unsold in various depots during the last season. Again it
has been proved that green manuring or green leaf manuring
for paddy gives increased yields and in Tanjore Delta where kolinji
is being grown in more than 24 lakhs of acres the yield of plots
grown with kolingi crop puddled in are invariably higher than
without green manure. These facts are known to every mirasdar
but inspite of these, green manure and application of fertiligers
have not come up to our expectations. Hence there ig an urgent
need for concentrating on green manuring and manuring with
fertilisers in the Tanjore Delta and in other districts where there is
an assured water supply to ensure a paddy crop when once it is
planted. Such tracts in this State are (1) Tanjore Delta
(2) Periyar Tract (3) Thambraparni Tract and (4)  Kurishna,
Godavari, add Nellore Deltas. 1In all these tracts there is copious
water supply and yields can be increased by at least 207 by the
application of manures (green manure and fertilisers). A ready-
made mixture can be advocated to each tract viz., groundnut cake,
phosphate, and ammonium sulphate with a basal dressing of groen
manure or at least some organic manure. The manures should be
applied by Government agency through the Agriculture Depart-
mental staff just before planting. Regarding green manuring
—for instance in Tanjore Delta, Kolinji can he arranged to be
sown compulsorily just a week before harvest of paddy crop. A
band of maistries with a number of coolies to each may go
round the villages and effect the sowings of Kolinji seeds in all the
fields —taking advantage of 1007, subsidy given by the India
Government -~ the cost of the operating staff alone should be met by
State Government. Similarly various manures should be stocked
in villages just before the season and should be distributed and
applied under departmental supervision. The cost of the manure
should be collected at the time of collection of kist or land
asscesment. The present district staff should be augmented and

the staff from other districts should be deputed to work in tracts

where manure is to be applied for temporary periods. The senior
students from the two Agricultural Colleges may also be deputed
for short periods to attend to this work as was done during the
year 1917-"18 in the Tanjore Delta for popularising fish manure.
Some may_ go even further and call in military help for this work.
A small unit to each agricultural demonstrator can be provided so
that with their help the manure can be easily spread in fields, just in
time before planting. If this is done yields can be increased by at
least 207, allowing 57, for pests and unforeseen circumstances. At
the first instance the experiment may be tried in the Tanjore Delta
during Kuruvai andSamba season and later extended to other
districts where there is agsured water supply.
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a in the Tanjore district, including double crop

add '11‘51;1 elr.}io;g]gt)gricres and taking a mode‘ra.te figure qf 200 1b, as
farey d i(;lds, due to manuring (though mcreaged y.lelds up to
15%0(;?%86 cag be easily expected), the extra production will be nearly
1,18 5:‘33 tons in a single year. If the scheme is extended to all ’the
t;acés mentioned above, then it is possible to increase pro.ductlo.n
v 4 lakhs of tons in one year and our All-Ind{a deﬁclency, in
:?éene:;ny be made wup in just two seasons Viz, 1950 ~'51

and 1951 -°52.

eme way involve a large expenditure,. but we
e no';l‘vhzgg);)(;’ii;clllmge sunfs of money to get food grains }t;mm
ide and that amount can be easﬂy_spgnt on the'above scheme
. e1f fficiency can be attained within the period prescribed
antﬁe -Ii:tiia Government. Food production is to be treated as a
w);r mzasure, and hence it is of utmost importance to takei up illl)_(i}h a
revolutionary method to increase food production. _Ug (;)ssf h iﬁ:,
done. maximisation of production can behardly attained befor
dead,line fixed by the India Government.

Maximisation of Crop Production tbrough
Adequate Irrigation

By

S. A. IBRAHIM ALI
Plant Protection Assistant, Sattur

' ision of irrigation facilities is the most potent sil.lgle
factor ililrgzl;lssheme of gincreased crop production, ' especially in a
country like ours where the monsoons are often erratic and thq rains

ious. No doubt, better seeds, more manure and scleptlﬁc
g:tc}?;(lis of cultivation do play their parts in increasing crop yields.
But without adequate and timel.y’ supply of water, these cannot
produce effective results. By providing an assured supply of water,
crop production may be increased by 100%, for.the dry land can be
converted into a garden land, the garden land into a wet land and
the single crop wet land into a double crop wet land.

Irrigation has been in vogue in India from time immemorigl
and this country is said to be the_omgmal home of 1rr|ga,t1(3n.. India
leads the world in the field of irrigation even after partition. We
have still 47 millions acres of irrigated land. But this area..yhopgh
considerable, represents only 1'5th of the total area under cultivation,
Of the total area irrigated in our State, Governmgnt canals frpm
river projects served 42, tanks 36%, wells 16% (including subsidy
wells ) private canals and other sources 6%.
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The following are the gsources of water for irrigation purposes.
1. Rivers with their irrigation systems,
2. Tanks and Reservoirs.

3. Wells.

Let us consider the scope of improving these sources so that
the maximum area could be brought under irrigation.

Rivers and irrigation system: India is blessed with some
perennial rivers, which if fully exploited, ecould supply water for
irrigating our entire area under crops. It has been caleulated that
only about 67, of the available water in onr rivers is now being
utilised and the balance of 945 is running waste into the sea, causing
great damage tolife and property, during floods. We have a large num-
ber of irrigution projects on hand awaiting execution. Some of them are
under construction. Extensive areas are expected to be benefited by
these projects and the food problem solved oncoe for all.  But it is a
question of finance and time. Tt is a long-range programme, and
therefore our policy must aim at quicker and simpler means of
increasing irrigation facilities by restoration of tanks, channels and
construction of more wells.

Tanks and reservoirs: Tank irrigation is the oldest and
easiest form of irrigation. There are about 33,000 tanks in this
State. But many of them, especially those in the Zamin arcas, have
lost a considerable portion of their storage capacity. Hence the
imperative need for repairing and renovating immediately all the
tanks to their original capacity, so that the entire arca under the
ayacut of each tank is assured of adequate water supply. The
Government sanctioned in 1949 a scheme for restoring irrigation
sources like channels, tanks, wells etc. at an estimated cost of
Rs. 10 crores spread over a period of & years from 1949-50. It was
estimated that this scheme might produce 13 lakbs tons of food
grains. But the progress so far made is not appreciable. Enormous
delay is experienced in executing the work. Contractors are not
forthcoming to take up the work on the plea that the rates are not
attractive. Under such circumstances the ryots of the locality
must come forward to undertako the work without considering the
remuneration. After all they arc the people to be benefited by these
works. They must revive the good old system of * Kudimaramath >
and take the initiative in restoring their tanks. Of course the
government must make use of such labour-saving equipments as
bull-dozers, excavators cte. so that work is finished expeditiously.

Wells: Well irrigation is the only means of intensifying the
cultivation where other irrigation facilities like rivers, reservoirs etc.
are not available. But well irrigation has its limitations. The
presence of underground water must be correctly located; sufficient
water must be found and the water must be free from injurious salts.
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The underground water must be fed and recouped by rain water
which must be conserved by contour bundmg, trench.mg, basin
listing etc. It may be noted that due to the failure of rains for the
last three seasons in our State, the underground water supply
has dwindled gradually and the wells dried up, afiecting crop
production seriously.

There were about 7,28,092 wells before the well-subsidy
schemes, irrigating over 13} million acres. About 45% of the total
wells were found in the three districts of North Arcot, 001.mbatore
and Salem which indicates the intensity of cultivation in these
parts. With a view to encourage ryots to dig more wells, the
government sanctioned well-subsidy schemes from 1944 onwm.‘ds by
which a subsidy of half the cost of construction was paid, subject to
a maximum of Rs. 750/- in rocky areas and Rs. 500/- in ordinary
areag for construction of new wells. Up to February 1950, 1,90,458
wells were subsidised at a cost of Rs. 5,41,12,774. The number of
wells actnally constructed were 1,07,401 irrigating an area of 1,28,418
acres and producing an additional tonnage of 64,560 tons. It may be
noted that in spite of such a huge expenditure, the actual area
brought under well irrigation is only at the rate of 1 acre per well
with an additional production of 4 ton per acre.

The following table gives the details of well-subsidy schemes
up to February 1950.

Addl. Addl.
: No. of wells No. of wells 8¢reage tonnage
Name of Scheme. Amount paid. subsidised. completed. b;gtégfb produ-
irrigation. ced.
7 Oid 1944 Scheme. 1,03,212 594 293 271 175
lerated Scheme.
Accelsew wells, 1,85,43,990 61,558 50,402 63,776 33,399
0ld wells, 47,37,882 30,779 26,995 30,180 15,390
Ceded Dts. Modified : -
Scheme.
New wells. 9,50,000 1,960 842 1,290 581
01d wolls, 1,47,271 530 321 616 332
New well-subsidy
scheme.
1947—48. 1,63,19,652 46,847 23,243 23,202 11,503
1048 —49, 1,67,02,386 29,183 4,032 6,448 3,021
1949 — 50. 1,12,08,375 19,017 373 835 150
T Total: 5,41,12,724 1,90,458 1,07,401 1,28,418 64,660

T It may be noted, that the well-subsidy schemes were not quite
cessful in increasing the acreage .under irrigation. In fact a good
;%i‘tiOn of the subsidy was not utilised for the purpose for which it
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wag given. Well sinking is a gamble in many respects, Only those
ryots who were lucky in striking good underground springs were able
to finish their wells at reasonable cost. But many ryots, in spite of
spending huge sums like Rs. 2000/- and 3000/- wero not able to gob
springs. Thus they were not only frustrated in their efforts but also
incurred ruinous debts as well. . To obviate such difficulties, an
intensive survey of wunderground water resourcos of the St{xte
must be made. The Industries Department, it appears have studied
this problem with regard to a few districts. But this too, was not
very helpful to the ryots. Further there is great demand for boring
sets to tap deeper sources of underground water. There are a few
sets with the Industries Department which are not casily available to
ryots. A large number of these boring sets must be made available
to ryots at nominal hire charges. There must be an organisation to
guide the ryots who dig wells in locating underground springs, to
conduct trial borings and to equip the wells with waterlifts. The art
of water-divining is still in its infancy and requires further specialisa-
tion so that it may be of definite value to the well-diggers.
Availability of cheap hydro-electric power is ono of the contributory
factors for the development of well irrigation. But unfortuna?ely
electric connections are not easily available to ryots for irrigation,
even though it is freely available for ruaning cinemas and other
frivolous activities. Ryots are asked to give guarantees for power
consumption beyond their capacity. Electrical goods are not easily
obtainable. Such a state of affairs is not conductive to increased
food production. The Government must take early steps to remove

such obstacles 8o that the ryots could make full use of electricity for
irrigation purposes.

The Irrigation Commission which examined in 1903, the

question of extension of well-irrigation, recommended the following
measures :

1. Tbe liberalization of 7Takkavi loans and free grants in
special localities ;

2. Sharing of risks with the cultivator when there is &

failure to find water by allowing a partial remission of money which
may have been advanced ;

3. Conducting trial borings and sub-soil surveys ;
4, Providing tools and boring equipments on hire.

Many of these recommendations have been given effect to, but

these is urgent need for further intensification of these measures 80
that results are achieved quickly.

Now the digging of wells with all its uncertainties is left to the

individual ryot. There is no reason why the Government itself
should not take the initiative in digging big wells and hand them
over to ryots who are prepared to pay 50% of the actual cost of
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construction or else run them as State: w'ells, fitted with pﬁwer};fts

d charge water cess for the area }rr}gatgd by the- wells. Asa
" tter of fact the provision of State irrigation wells is not a new
ma tice. During the reign of Pandia Kings, huge W.en,s with
prac“lc t springs were dug in many places to encourage well irrigation.
Eoon ne gvc ::gome acro:s some of those wells, though dilapidated
'Even dici In U. P. and Bibar, these are State-owned tube wells
i condirions acity c.>f 13 cusecs, equivalent to 33,000 gallons
e : caper hour and each capable of irrigating 400 acres.
%fhewce;;rofpe%h tube well is said to be Rs. 40,000/-. The possibility
f dieging such tube wells in our State alsp must be investigated.
v ggl gxr' e sums of public money are sunk in irrigation projects to
Whegt o ogts in certain areas, it is but proper that the Government
bene]d g tend such assistance to ryotsin O'Fher‘ less fortunately
shoud efeas for the development of Well-irrxgs_ztmn No wonder
pllla(t};e 01?1' Tood Minister, Shri K. M. Munshi, attaches great
How tance to scheme which will increase the supply of water. In
ll{lporﬁm int programme, he pleads for the restoration of tanks
21‘18(1 e‘cgha;)?\le wells and borings and construction of a large

number of tube wells.

Economics of Crop Production on Bapatla Sandy Soils

By
S. V. DURAISWAMI, K. S. SURYANARAYANA
AND
I. V. PARTHASARATHY
{Bection of Agricultural Economics, Agricultural College, Bapatla)

- to Bapatla, as he approaches the place in
the trfirxlly v:ol;ﬁiorbe strucII)( with the view on both sides, Of.

tches of sandy belts, fallow or covered with crops and dott'ed
stretc e1 ra or cashew-nut trees. There may also be attractive
with pa nt,lyhes of paddy or tobacco, interspersed with jasmine or
green g)la ccomiﬂg to view according to the season. A closer
vegets t?gn will reveal the presence of smfa]l. p OI.IdS or ‘dorzfvus j
Obslfn;'aom which water is lifted in pots for ‘irrigating’ the adjacent
wells fr The sands drink up water and hence pot-watering is a
crops. ous process from day to day. A visit to these areas will
contmlilat ‘Ea,ry good crops could be grown out of these poor sandy
show t A study of this type of crop production and its economics
;(;isi;een considered worthwhile and might be interest, particularly
4o students of agriculture.
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Area and nature of soil.  Thege sandy areas are found in th(;
eastern and southern portions of Bapatla taluk and cover an area ?n
about a hundred square miles.  The area i faicly level, though Ie
some places it iy undulating,  The sands aro deep and hgve
evidently heen formed by the reeeding vea which is now aboub t;:o
and a half miles from the town of Bapatla. Tt is said that
temple in thoe heart of the 1
Chola king aud the son wis then washing the doors of the 001!\[)"9'
The water table is as high as four Lo six fect.  The waler is SC"CM!);
brackish, but  here and  there  Iresh water springs are a:8n
found. By the aceumulation of organic matter and hy ﬂl_’f’h‘mtme
of eattle manure and Jeaf compogta the soils under cultivation havf
heen improved in their fertility as scen by the very good ﬁwnd 0_
crops. A few miles from the shore there runs a narrow strip of low
level land for about 15 miles east to west, where good erops o)
paddy are raised by moans of spring water alone. 'This 18 D:ila
interesting feature. The springs have been dug in sandy moun

: - . g r
on both sides of the pocket at intervals and they are kept in prope
ftow by renovating them eVery scason.

T'he seasonal factor.
monsoons.  The average
tribution is given below.

The truct gets the bonefit of both i‘;e
annual vainfall is 3712 jnches and the di

Statement showing monthly distribution of rainfall

January Nil.  Inches July 466  Inches
February 036 " August 5°62 »
March V80 " Septemhber 821 s

April @19 " Netober 476 "

May 081 . Novomber 473 ’e

June 291 “ Decomber 108 v

Total 37412 inches.

The warm summer temperatures, typical of the Guntur
district is somewhat tempered by the sen breeze. The cropping

season, though not very wel] established owing to the variety o
Crops, is roughly as follows :

May to July.- Paddy nurseries,
August to November-~Tobac

CO nurseries.
December to March “Ragi, cow-pen, horsegram.
December to July - Chillies, Brinjal.

July to November Grounduut.,
July to August, - plaming of casuariua, jasmine ete,
(Cow-pea, horsegram and groundnut grown as rainfed crops)

! X &
town was builh about 900 years ago by 8.
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; their holdings. As can be expected from
The c"lgwiﬁ,gﬁﬁg t?j::ii};(i)ons ghe majority are small holders
the nature Of- ltl'e ators. Somie of them have alsa taken on lease
and owner }O :1 ‘“j;nd tl;ero, depending upon the number of Worke‘rs
fxma,ll area.f;l kreT(he average size of a holding bas to be measured in
e ltivator with his family of about two other members
cents and one (iu ébout 30 to 35 cents area in which there may be
an manage ((5m v s. Some of the wetland ryots of the ad;aee;nt
gne o1 owe 1 Orgmvku(;'up small areas on these sands to grow nurseries
delia may a S(Loi)acco which give them a good' return. "I‘he areas
of pa ddy ?)rhm sing to Government have been given out in suitable
originally 1 . ba%kv?ard classes and these have settled in small areas
MOCkS‘ v t' N li\‘zin in thatched houses built near by.- The x_nembers
of the}r ? y n':lies Wgrk as casual labonrers i'n the neighbouring wet-
of their aznl articularly during the plantlng 'and ha.rvest periods,
}an?xcgreﬁl»ésf of t hem being small holders, thel)r mc(imtehgfxix;(t:gg c;rog;
T ‘ sient, unless they supplemen .
a}(})lr;i ::’1191;1:;05 tf)ﬂi(&ﬁ;;?;:g; :;{:' pot zabering of _cro(fs xi : Z’crxéen;xsoet;s
O e e 1, a8 two big-sized pot ,
Op‘emmon} elverrxldsf?agci gfgg.ng'ﬁfg water is splashed on the plant}?,
u}?mguk;c:blitymallowed being determined by the nature and age of the
(t:rc?pqand the weather conditions.

Economics of production. 1t is diﬂicul§ to assess the coig:;sn i?f
oduction of the crops in this area, particularly because 1 by
D fully utilised and the assessment of values can only be
labourkvls‘ . yThe biggest item of expenditure }vxll be that due to
approxima (;but # s nob felt as cash expenditure and therefore
pot themi;’r es of this irrigation are not included in the. costs, 1’nh(«x
When'thefc arogﬁt is very high indeed. The stat.ements given be ov;
o B v 'pus crops of the tract will give an idea of the cost .;)
for the vario nd rofits, but the value noted for own and family
production ta he tfonie in mind if the balance sheet is to be under-
labour ha‘s 0 er perspective. The costs have been W?rked out on
stood in 1t,s% prf;Pacre and labour by cattle is given as pair work days
the basmn(:l ;)}?a,t by human as man work days (MWD), the labour of
i?vt)vgc))xien being considered to be equivalent to one man.

v 1, re Food. By increased doses of organic

Seop el {Zan(;;?:tﬁ[f: ';ields can be stepped up by 50 to 75 per
and :u.'tlﬁcm ‘ of ragi and vegot able crops. As very good proﬁ_ts
cent, in t'he case the tobacco nursery business, the ct_lltlvators will
are o'btamed fror{n' sing of such nurgeries. There are still large areas
not give up kt)h? ;“:nggt o the cultivators and Government ‘wluch are
left fallow, be iqu l-gther extension of areas under food crops. lThe'
ava“_‘“b]e for to be encouraged with advances or loans'th hout -
cultivators h?;{Veu ol tho a,Vﬂ,ilab]e area for growing of ragi, Paddy
interest to tl?l e Izl‘h o areas belonging to Government have to be
and vegtetoan :féy terms to the neighbouring ryots or other tenantg
given ou £
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er landless labourers with supplies of manures at controlled rates,
for growing of food crops. The Forest Department has been in
charge of hundreds of acres of this area for the planting of casuarina
for fuel purposes. Part of this arca, cleared of casuarina or to be
newly planted, may be devoted to food crops, by leasing them to
ryots on favourable terms. Thus, if action is taken very early on
the above lines, it may be estimated that at least about two
thousand acres of new arca may boe brought under ragi, paddy and
vegetables in the current season itself. The maximisation of yields
in this area centres round the maximum application of manures,
artificials and cakes etc., as the sandy soils of this tract respond to
manuring very well.

) Statements of cost of production and profits: We will not havea proper
idea of the labour involved and profits obtained if the costs aro worked aut on an

COST OF PRODUCTION

(Crops raised by own and family labour)
Area - one acre. (PWD—Pair work day Ra. 2; MWD—Man work Re. 1.)
1. NURSERIES

Particulars PADDY TOBACCO CABUARINA
No. of June-July Sept. November  July.October
operation PWD MWD Ps. PWD MWD Rs, PWD MWD Ras.
1. Preparatory Cultivation 3 3 9 3 3 9 25 25
2. Seeds and sowing 4 150 4 50 4 4
3. Manures & manuring 1 8 80 1 6 120 4 80
4. After cultivation 4 4 12 12 8 8
6. Irrigation (POT watering) 120 120 140 140 360 360
8. Pest control, spraying ete. 4 29
7. Horvesting-(Pul ing 4 4
seodlings)
8. Total Cost 363 360 481
8. Gross receipts Seedlings sold Seedlings sold to Seedlings sold to
ta plaut 40 acres plant 60 acrros plant 200 acres
@ Rs. 12 per acre @ Ras. 15 peracre @ Rs. 3 por acre
(uvoraga rate) (average rato) (averugo rate)
430 540 6uU0
10. Nett profit 117 900 139

Notc.— Paddy nurseries: If secd is supplied by the ryot who takes tho seedlings,
labour charges are paid to the sand cultivator. The seedlings are removed
and transported in carts by the purchagers themselves.

Tobacco nurseriea: Seedlings are pulled, Packed in gunnies rather loosely
and transported by rail by contractors. The price of geedlings vary very
much according to the season from Rs. § to Res. 80,
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ticul RAGI OHILI §&8 BRINJALS PLANTATION
No bar ngu e Dec.-March Dec.-July  Dec.-June CASUARINA
) operation PWD MWD R8. PWD MWD RS. PWD MWD RS, PWD MWD Rs,
e N e — T
1. Preparatory culti- 4 4 12 3 3 9 3 3 10 3 3
vation.
2, Seeds & sowings 4 16 4 16 8 30 10 15
3. Manures & Manuriag 1 4 20 4 60 4 30
4. After cultivation 8 8 4 4 5 5 3 3
&. Irrigation; Pot-Watering 80 80 150 150 120 120 110 110
6, Harvesting ete., 2 12 14 10 10 25 25
7. Total Cost 160 249 220 151
H 12 bags or 2000 3000 1bs.at 100 mds at At the end of
. Grose reccipts pougnda at  Rs.15per 100 Rs. 3 per md. 6 years fuel
Ra. 16/bag Ibs. Ras. 450 Rs. 300 worth Rs. 800
Rs. 192
9, Nett Profit Rs. 42 Rs. 201 Rs. 80 Rs 650

Note.— Brinjals: Generally we do not find much area under brinjals as a pure crop,

fit is less than from chillies and other crops since the vegetable
;sg:g:vnpll:rgely in the dry areas of Guntur taluk and markets are we]]
supplied and prices not very favourable.

ina: The plantation is ready for cutting 6 years after planting.
Casuari Cutting and removal done by fuel contractors.

3. FLOWER CROP.
Jasmine : Season of flowering, March to July (5 years’ orop)

MWD Ras. Remarks
ivati
1. Preparatory Cultiva 10n} 0 40 Includes planting cuttings
2. Seeds and sowings of old crop.
3. Manures and manuring 4 60
4, After-cultivation 20 20
5. Irrigation; Pot-watering 800 800
6. Harvesting 60 60
7. Total cost for 5 years 980 '
8. Gross receipts I year 50 geers of flowers
P II ” 200 ”» »»
i 300 ,, "
iv ,, 500 ,, "
Vo, 400 .
Total 1450 ,, "
9. Nett profit— nil. Loss over 6 years Rs. 255.

Note.— The area under jasminas is limited to a few cent only in each holding.



The Role of Plant Protection in [ntensive Agriculture

By

E. R, GOPALA MIENON
Plant Protection Ofiicer, (Entomology) Coimbatore

The Place of Plant Protection in Agriculture: Prolection
from cnenties is one of the three fundamental requisites for the
existence o any living matter, whether plant or animal on the face
of the world. The other two aspeets, adequate supply of food and
adaptation to enviromment are ecqually important and the provi-
sion  of these three primary biological  necessities  determine
the continued existence and development of all living matter. In
agriculture, the aspeet of feod supply and crop nutrition is studied
by the Agricultural Chemist and elaborate manuring schedules In
respect of diffcrent crops and different tracts have been evolved.
The suitablity and adaptability of crops to environment is dealt
with by the Agronomist and Crop breeder and improved high yield-
ing strains of various crops suitable to different areas have
been  evolved. Unfortunately, plant  protection has remained
a neglected subject in  our country and our efforts in this
direction have been till lately rudimentary and inadequate. It is
not often admitted that all the rescarches and labours of the Agri-
cultural Chemist, Agronomist, Crop-breeder and other agricultural
scientists are set at naught by the incidence of pests
or diseases. It is yet to be realised that unless all these
three branches of agricultural science are developed co-exten-
sively our efforts at progress and maximisation of agricultural
production will be figuratively speaking attempts to keep a three-
legged stool with one log removed or very short in a position of
stable equilibrium. Tn this connection an incident related by an
American entomologist who visited Germany about 20 years ago is
worth repetition to indicate how other countries view the question of
Plant Protection. Germany grew very little corn but still the
American entomologist found a number of laboratories intensively
studying all aspects of the pests and diseases of corn. On inquiry
he was informed that Germany intended to encourage corn cultiva-
tion but beforc that an organisation was being built up to meect any
eventuality in case of the incidence of pests or diseases.

The Necessity for Plant Protection: An attitude of com-
placency on the part of the intelligentia combined with the proverbial
conservation and an ingrained fatalistic outlook of our agricultural

population have been mainly responsible for the neglect of Plant
Protection in India.

The dislocation of foreign trade and food imports, economic
and political upheavals, the world over, during and after the war
have thrown us back on our own resources to prod ucesufficient
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food for our ever-increasing population—and we have failed.
We have retrogressively cut down our ration from ] 16 oz.
to 12, from 12 to 8 and now from & to 7 oz. of our staple dlep, rice.
Gigantic efforts have been made and are st111.1n progress costing the
State crores and crores of money in the various schem.es under the
‘GROW MORE TF0oOD’ campaign, with no palpable improvement
in the overall situation.

It will be worthwhile to analyse the causes of this failure of
our efforts, from the view-point of a Plant Protection Scienti_st.
The practice of farming is one of the main causes for the upsetting
of the balance of Nature. The more intensively farming is conducted, |
the greater is the interference with Nature. The use of specially evolved '
seed material and the practice of heavy manuring schedules to force
abnormal yields are still further factors against Nature, And
nature in her attempts to set right the balance reacts Dby favpunng
the abnormal multiplication of pests and diseases_whlch subsist on
these artificially raised and nurtured crops. We, in our efforts to
increase agricultural production are creating exactly these condi-
tions best calculated to favour the enormous increases of crop pests
and diseagses. We in our efforts to grow more food are actually and
actively. even though unconsciously, partaking in “ GRow MORE
mwsEcrs” and  “GROW MORE DISEASES” campaigns—and these
have been to a very large extent successful, Tractors and
pumpsets, ammonium sulphate, superphosphate and oil-cakes have
been fully utilised by insects and diseases and the expected surplus
has but gone to feed some additional millions of tiny mouths and
insignificant spores, to make them strong to invade the next crop.
The situation has so drastically changed over the last 10
years that we now very seldom hear of any crop that was nob
threatened by some insect pest or disease. The situation is bound
to dcteriorate with every passing year unless the Government
realises and that quickly, the fundamental importance of
Plant Protection as the most vital factor in their scheme of
agricultural recovery and food self-sufficiency. The three-legged
stool of agricultural progress can never stand stable on its two legs;
all the three legs must be equally long and strong.

The Present Organisation and its Achievements: Since
1949 an organisation with 4 officers and 2 assistants in each district
has been set up in this State for plant protection work, This set-up
is hopelessly inadequate, considering the vast amount of work,
The consolidation of even this meagre staff into an independant
gection, the creation of a wide and efficient network of skilled field-
staff in the districts and the provision of mobile units for quick
transport of men and materials are three urgent needs if the work
of plant production is to expand. And it is my plea, that all these
or at least a major portion of it could be done, with the resources
and staff now in the department, without involving much of extrs
cost to the Government,
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We have during the past 15 monthg treated about 8.000 acres
against the army-worm of paddy, 2,900 acres against the green
jussid of paddy, about 4,000 acres against the paddy grass-hopper,
and more than 50,000 acres against ficld raty. Against the outbreaks
of other paddy pests like Hispa, Leptispa, Tetroda and Rice-bug
an area ot nearly 2,500 acres have been tackled. In regard to
millets, about 500 acres have been trcute.(l against the cholam
earhead bug and more th:.m 2,000 acres against the cholam grass-
hopper.  Brinjals, which is onc of the staple vegetables of South
India have been treated onnearly 1,500 acres and chillies in over
3,000 acrcs, Potatoes which are seriously damaged by cutworms
and rats in the field have been treated in over 2,000 acres. Nearly
10,000 mango trees and nearly 5000 citrus tree have been sprayed
for various pests. These are only a few of the important itcms
in the work of this section and is by no means exhaustive,

Though the above is a really creditable achievement it has but
touched the very fringe of the problem of plant protection. Without
a specially trained field staff in every district and without provision
of mobile units for the quick transport of men and materials, plant
protection can advance but little further than what we have been
able to achieve so far,

The Problem of Stored Product Pests: Jlosely allied to
the problem of crop pests and diseases in the fields is the safe-
guarding of the harvested produce in granaries and stores. This
causes a3 most tremendous drain on our food reserves ; it neceds no
emphasis or explanation since it is made so blatantly obvious to
every ration card holder by the frequent issues of rations, far
advanced in insect damage. Government storage centres deal only
with a small portion of the total agricultural production of the
country, the bulk of which is in the villages and no work has been
doue so far to improve the conditions here. Tt is an absolute

necessity to strengthen this aspect of plant protection to ensure a
balanced agricultural economy.

Legislative Measures as aids in Plant Protection :
Before closing the subject, there is another inportant aspect of
plant protection, namely, the role of legislative measures as aidg in
this work, which needs consideration. The adoption of control
measures in a large area, at times of insect outbreaks is sometimes
seriously impeded and very often completely obstructed by the
perversity of a few isolated individuals who by their refusal to adopt
any measures, lead not only to the destructi ,
but afford fertile centres for fresh infection. I
that such individuals should be prevented from indulging in this sort
of unsocial acts and in Madras we have an effective instrument to
prevent them in the Pests and Diseases Act of 1925, It is highly
necessary and even imperative that the provisions of the above Act

on of their own crops
t 18 urgently necessary
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ghould be enforced in respect of every major pest of every crop. in
this State. Of course such an act,im.l will be unpopular; compulsion
in any form is always unpopular but it has to be resorted to for the
general good and welfare of the public. The fact of having the
Act promulgated does not mean that we desire to indulge in
indiscriminate prosecutions and harrassments but for tk{e field
worker it is always helpful to have such a measure in the
background.

A fresh legislative Act is necessary in respect of stored food
products. 1t is agreed on all hands that stored food losses due to
insects, both in quantity and quality are enormous.

Tt is the prime duty of the State to ir.lte.rfere.and rectify such
an obvious case of mismanagement and minimise this sort of preven-
tible waste. At present the State is helpless to compulsorll_y prescribe
any safety measures or enforce any sba-ndaltds for ensuring correct
st(;rage. It is quite essential that a legislative Act should be passed
in this respect.

Conclusion: Intensive cultivation to maximise our agricul-
tural production is an absolute necessity and will be of more and
more importance to our national economy with every passing year.

"The efforts made so far have not had the amount of success

commensurate with the expenses incurred and the labour expended.
This is principally due to the non-recognition of the enormous waste
caused by insect pests and diseases in the field and in thq stores. In

r efforts to feed our increasing millions we are but feeding increas-
?:g millions of insects and disease germs. As Sri K. M. Munshi, Food
and Agriculture Minister Government of India rxg}xtly stated recently,
25% of the food production in the country is _being wasted because
of the carelessness of the cultivator. The easiest and qu.zckest; means
of attaining food self-sufficiency is to prevent this avoidable waste,
which is much larger than the actual deficit. The plant pests arid
diseases are our dangerous rivals for tl;e food supplies of the Wor.d
and whether we hope to survive and exist for the next 50 years will
depend to a large measure upon t.he success or failure of a well-
planned and organised plant protection service-
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I propose to deal with the subject in two parts; first about
maximisation of production in gencral and then about the groundnut
in particular.

Necessity for increased production: As in most parts
of the world, in this country too, almost all commoditics required by
man, particularly foods and grains are in high demand and short
supply. This situation has caused prices to soar up abnormally
high, with the result that the lower and the iniddle classes are very hard
hit. The standard of living is going down with conscquent repercus-
sions on health, socicty, State economy and public relations. In a
country like ours where yields are low and famines are always
staring us in the face, the necessity for increased production of all
commodities is always there. While the world tigure is 1'5 acres of
cultivated land per head of population, the figure for this country is
only about an acre, which is rather low, and on the other hand
population is increasing at rather too rapid a rate. 'Pherefore the
need for increased production of crops is much more urgent in this
country than in most other parts of the world.

How can this be achieved ? Crop production is a result
of many factors operating viz,, land and goil, climate and weather,
seed, manure, water, pests and diseases, labour and also other
cconomic considerations as demand and supply, and price levels.
Some of these for example, weather, are beyond the control of man.
If production has to be maximised we have to lay more stress on
and pay more attention to factors which we can control and operate.
The first consideration, naturally is land; more cultivated land means
more production. This is more easily said than done. Still it is
possible to get a few lakhs of new land under the plough. On this
subject, I presented a paper at the 1048 Agricultural Conference
with  special r1eference to the West Coast. I pointed out
that considerable arcas of marginal and sub-marginal land could be
cultivated with rice if we can only work the tractor and the
bull-dozer. This apples to the East Coast as well. But poor land is not
an asset and unless it is properly manured, remunerative crops
cannot be grown. This leads us to the consideration of manures and

manuring. These are also in short supply. Apart from the all-important

Organic manures as green manure, farmyard manure and composts,

three classes of manures which are essential to crop produc-
tion should be considered. These are phosphatic, potassic and
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nitrogenous manures. Our phosphatic deposits, though not in an
immediately available form, may !ast us a few f)enturl?s yet, and
with some research to get tri-calcic into more easily available forms
it may not be difficult to tackle our phqsphate problem. As regards

otash most of our soils except those. in the YVest. Coas.b and in the
ﬁil]s are not lacking in it. The real difficulty is with nitrogen; but
there are vast stores of it in 'the atmosphere_. Sooner or later we
have got to tap our atmospheric resources of nitrogen zm.d the sooner
we do it the better. This is a matter, the tecbmca.l side of which
concerns the chemist primarily and I am sure he will have a say on
the subject. But I would like to stress on one aspect of nitrogen
supply for our immediate needs. There are large deposits of
humus in our forests and it‘ should .be possible to make- it
available +to the agriculturist in the pl'ams at rea‘sonab.le prices
wlthout in any way affecting the well-being of the iqr_est itself ; of
course preliminary research has to he (.]one. on the practlcal aspect of
the problem viz., manurial value and suitability to different crops. A.lso
in this connexion the importance of trace elements in combating
deficiency diseases may not be overlooked.

ost important and primary consideration. in any
prograi}r;ee c:? maximli)sabion of crop production should be intensive
cultivation. That is, as much area as .poss1b19 should_ be grown Wxth
crops aiming at the same time to obtain as high a yield as po(z;slble.
With this end in view the cropping scheme has‘ to be rawn
up, representing every aspect of crop prqductlon. Intensive
cultivation is possible only when the water requirements of crops can
be satisfied. There must be sufficient water as and when r.eqluu'ed.
This is the great limiting factor. .We 'cannot rely entirely on
rainfall, which is usually precarious in many places of the
country. Therefore, it is a matter .of paramount importance that
all our water resources are inve_stlga,ted and ful!y made use of.
Water is our best ally in increasing crop produc.tn_)n, at the same
time, it may turn out to be an enemy when it is not contrqlled,
s i evident during floods. Thus it follows that our rivers
a}?m;lsd be harnessed and the water utilized to the ful_lest possible
gxtent. Take the instance of the mighty river Godavari. In season,
there is enough and more water but we have: not been able fo make
use of even a fraction of it. More thaq 90% of the supply goes
waste, inspite of the Douleshwaram anicut, when vast areas Cc')ul.d
have been profitably cropped by making use of the water. _ This is
an anomalous situation and can be .remedxed by conﬁtructmg more
dams and reservoirs. Take another instance from the West Coa:st.
The rainfall is very heavy during the South—Weslt; mo;lsoonlfan'gmg
from 100-150 inches and there are also & num ;zr 0 xsmz(x1 rivers
running into the sea. All this water 13 practically wasted except
for raiging the rice crop during the Sputh-West nllonsoon. Garden
crops are practically unknown, the soil is too much leached out, there
is dearth of even drinking water In some places during §11_mm<?r
:;d the people in general are poor and the standard of living igs
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low. Al this can be prevented by harnessing the water reser-
voirs and intensifying agriculture. Thus the erux of the whole
problem is water and move water and water which wo can command
and use as and when we need it. By the way, it may be mentioned

that more water means more electric power which is the mother of
all industries.

Improved strains of crops: In the maximisation of
production, the importance of improved strains cannot be emphasized
too much.  Most strains of crops in Madras are known to give an
increased yield of about 207 and more over the locals. 1f all the
cultivated arca can be sown with only improved seeds, the amount
of increased yield will obviously be very considerable. But we do
not have strains of every crop suitable to and satisfying the needs
of every tract. And even in the strains we have, the quantity of
seed available is very limited, though there is considerable demand
for it. Therefore more improved strains and more secedgof such
have to be produced on a large scale to mcet the demand from all
over the country, This means that we should have a large-scale
programme of research at more regional research stations to evolve
high yielding strains, and more seed multiplication schemes, These

two branches of work should go together and one is incomplete
without the other.

Seed Testing: This aspect of the subject primarily concerns
itself with the quality of seed meant for sowing. Quality consists
mainly of high percentage of germination and freedom from foreign
matter such as seeds of weeds and dirt. The loss sustained
by the country, by sowing seed of low germinating percentage is
considerable. It is a double loss, because it necither serves the
purpose of sowing nor the needs of man for consumption. This loss
can be saved by having seed testing units in every tract so that
only seed of tested quality can be sown and that which is unfit
for sowing can be put to other uses by the people. This important
branch of agricultural research does mnot seem to have received
attention in this country and it is time the subject is taken up.

Storage of Seeds: Along with the
production the problem of storing seeds also shou
When there is large-secale production, the
surplus produce is bound to accumulate w
carefully for future use without deterioration
pests and vermin. For every kind of grain it bas to be determined,
based on research, how long it can be preserved for seed purposes
and for consumption without deterioration. The kind and nature of
receptacle and the precautions to be taken against insect attack
have to be determined both for small-scale storage by individuals
and large-scale storage as in godowns. Though it is well known
that the loss caused to stored products in this country is very

maximisation of
Id be considered.
re will be years when
hich has to be stored
and damage by insect
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considerable, no systematic work on the sub]:ect. seems to _have
l;een attempted in respect of farm produce and it is very desirable
that ’c(he work is taken up with a view to saving much avoidable waste.

Marketing and Prices of farm p;oduce: The most
important consideration in th}s context of increased productlc_)n is
that the produce ie made avallable to the people by \yhom it is
urgently required for consumption, at reasonable prlces.f Vge
are not planning to step up pro.ductxon fOI: the benefit oh tls
traders to profiteer. At the same time, the price of produce 8 oub
jinduce increased production. These are aspects which have (’;o e
considered at a higher level than an agricultural conference and are
therefore, not dealt with in detail here.

II. The Groundnut in Madras

roundnut is now one of the principal oi]seed.crop_s of the
tropicsrl;,trllilgofgnllndia. The native count.ry of grounginut is ds_a,ld.to 1lie
Brazil. It was reported to have .been introduced into In la‘d]dnlt ?
16th century but did not come into prominence till the mi dle o
18th century. The first four decades of the present century w1f§ne§-
sed a phenomenal increase in the acreage and production of the
groundnut in India. [t is, at present, the most ‘mpox.‘taéxtd money
crop of the dryland ryot in Madras. It has literally ylﬁl e c:}ores
of rupees to the poor Indian ryot and also secured fl;)r the country a
place of importance in the international oilseeds market.

: t importance which the

mportance of the Crop: The grea th
cro haIs art)tained in the economy of man is due to the fact that it is
notponlv a cash crop but also a food crop. The seeds contain about

'50% of oil of excellent quality (by chemical extraction) 27% of protein

i ific value viz., 561. It is not only a food
and e Zez};ﬁggkflozaékﬁf cc‘;:ile and at the same time, a renovator
f?‘rti;na;’)ﬂ ! It is not only an industrial crop but also a preserver of
goil f?)r it is a very good cover crop which can prevent .so;l ergsxon q;x
account of the numerous pod-forming pegs drngen into tt t? smd.
Every part of the plaint can be put to some good use '_(i‘ll'lo er an
also to a variety of uses. It is a mu.lmpurpose crop. 1 erf is no
wonder then, that such a useful plant is called the wonder nut.

duction: India is the largest producer of

roundfxff ?natgg w}z)rr(l)d with 40% of the world’s .produ.cmon'. And
» dras owns 4 millions of acres or 40% of the area in India, with 46%
g@alrfgia’s production, valued nearly 100 crores of rupees a year for
Madras alone. Therefore, it is the first money crop in Madras and
then comes cotton whose annual prodpctlon is Wort}l only about 48
crores of rupees. At one time, India was exporting (1933-39) as
h as 1.2 million tons of seed. But:‘ now the internal demand
for grou dnut seed, oil and cake has increased so much that we
:1('); ug;:l};;; to expc;rt any appreciable quantities with the result
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that our foreign assets arc dwindling and our erstwhile customers are
turning their attention to other countries and also making great
efforts to produce their own requirements.  Under these conditions
we may lose owr world market.

Future of Groundnut: When the prices for groundnut go
down, as they are bound to, in due course, due to increased production
of other oil sceds, a time may come when there will be no incentive for
the cultivation of groundnut and the crores of rupees our people are
now earning will not be there then. That would certainly be a
calamity to the country. Therefore, it is a matter of paramount
Importance that groundnut production should he stepped up
immediately in this country, so that we can have an exportable
surplus and the much-needed foreign exchange. Then, there is
the world shortage of fats and oils.

Target: The Pancl on Oils and Soaps have recommended
that the target of groundnut production in India be fixed at 5.4
million tons of nuts in ghell i. e., about 2 million tons of nuts moro
than the present output of the country,

How to attain the Target: 1t is not an casy matter to
attain this target unless an all-round attempt is made to step up the
present production by about 60%. This moans that every possible
effort should be made with that object in view. In the first place, it
is not possible to increase the area under groundnut without
encroaching on the area under main food crops. This is obviously
not a feasible proposition. Therefore reecourse should be hud to

direct our efforts to intensive cultivation, adopting cvery known
method of crop improvement,

Seed rate: The normal secd rate for groundnut should be
80-100 Ib. of kernels or seeds peracre.  This is quite high, considering
the yicld which is only about ten times the seed rate.  Therefore, to
make the limited seed available, go a long way, there is a tendency
in most parts of the country to adopt lower sced rates. But then
the crop will be gappy and ‘the yield will be correspondingly low.
The ryots or farmers should be made to rcalize the importance of
proper seed rate. The seed should be tested for viability and only
seed with high percentage of germination should be sown.

Mixed Cropping: Groundnut can be sown as a mixture
with other crogs viz., cotton, cholam, cumbu, tenai, castor and
red-gram.  Such cropping has been found to yield better money
returns per acre thar pure cropping.

Rotations: There is a tendency among our ryots to go on
cultivating groundnut year after year without rotation. This is not
desirable as the soil will be depleted of certain manurial ingredients
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and the yields are bound to go down. It is therefore necessary that
proper rotation is adopted with cereals like, cumbu, or cholam, or
tenai and also cotton, castor or redgram.

Most of the area under groundnut in Madras is grown unc!er
rainfed conditions and rainfall is often.preca,rlo'us and‘unoert.mn.
Groundnut responds very well to irrigation and if there is sufficient
moisture in the soil a rich harvest is assured. A sure way 9f
increasing the area and production_ of the crop is to rotate it
wherever feasible with rice under which there is qglte a large. area
in the country. In Madras alone the area under smgle—qrop rice is
about 8 million acres and a part of it, can be culbl_va-ted with
groundnut after the main crop is off the field. Tt is however
iméorbaﬁt that there is sulficient moisture in the SO.ll after the
groundnut crop is established. A few summer showers will be helpful
or recourse will be had to irrigation,

Improved Strains Improved strains yield more than the
local and have other economic eharacters also, .such as high shelling
percentage, natural test weight, oil content, resistance to drought ete,
In Madras we have three well-established strains of pt'oYed merit.
They yield 20 to 25 percent. more than the local. So, if we can
replace the local by the improved ones, certainly the production can
be stepped up. But at present such a proposal is practically
impossible, because the quantity of nucleus seed that can be produced
at the Groundnut Station, Tindivanam, is very limited viz., 40,000 1b.
per year and it is sufficient to sow only about 400 acres of primary
seed farms. Further, the rate of multiplication of the seed in the
districts has been rather very slow for some reason or othier. If the
benefit of improved strains should reach the farmer, the work of secd
multiplication shovld be planned and carried out on a much enlarged

asis on a regional scale, by properly qualified staff whq can attend
to the work efficient]ly. The seed has to be made available to the
farmer as and when he requires it for sowing. Proper arrangements
have to be made to get the produce from primary seed farms in time
and distribute it for sowing in seconda;y fseeq farms, A soun.d
organigation for proper production and distribution of the seed is
now lacking.

Research: Researchis the basis of all progress. For crop
improvemen't and maximisation of production, research on

various aspects is essential. At present there is only one Agricul-

tural (Oilseeds) Research Station for the whole of the Madras State
and it has to work on all the major oilseeds of the State viz.,
gingelly and castor besides groundnut. Three useful strains in each
of the crops have already been evolved. But theso have done
better in the southern districts than in the north. The Andhra
districts which bave about 60% of the area under groundnut in
Madras are not much benefited by the work done at Tindivanam in
South Arcot. The strains suitable for the Andhra districts have to
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be produced in that iract itself. A short-duration bunch variety of
groundnut with dormant seedy is urgently required not ouly for the
northern  districts  but also for the Pollachi tract. Much
work yet remains to be done on the agronomic and plant protection
side.  Research on groundnug has to be taken up on a regional basis.
The work involved is so very considerable and extenrive that a
separate specialist assisted by sufficient staff and facilbies should
solely devote his attention to tackle the various problems pertaining
to the crop. It is a ecrop which has given us millions of
rupees and it is but proper that reseaich on such a crop is in-
tensified in our own future interests. 1t is a sure investment, certain
to pay us good dividends in the near futwe,

Summary: The necessity for producing crops on as large
an area as possivle on an iuicnsive seale in view of our incroase of
population is stressed. The steps to be taken, to achieve the end
are stated.  Every improvement research has consributed towards
increased erop production and every known method of doing it has
to be pressed into service to wmaximise the yields of crops. More
land has to be made available for culiivation by reclaiming marginal
and  sub-marginal Jand.  The importance of manuring in this
connexion is well known but manures are in short supply. Nitro-
genous and organic manures are the most urgently needed. The
possibility of tapping our humus deposits from certain forests for
immediate requirementis has to be considered. At mospleric nitrogen
will have to be made use of in the manufacture of artificial
manures. The first desideratum is water and all our water resources
as rivers should bo fully utilizced by baving more irrigation projects.
That improved strains of crops available can contribute to step up
production is well known. But an efficient organization to multiply
and distribute such improved seed is urgently required. The country
is sustaining very great loss by sowing seed of doubtful quality. To
prevent this avoidable loss, sced testing units are immediately
wanted but are not available. Storage of farm produce has to be
seriously taken up and efficient methods devised.  Reasonable prices
for farm produce have to be assured and sufficient inducement to
grow more crops on an intensive scale has to be provided. Also
Crop protection services have to be extended.

Groundnut in Madras: In the context of stepping up pro-
duction groundnut should receive top priority next only to staple
food erops, because it is a multi-purpose international crop capable,
of giving food for man and cattle and oil for industry. It is the
first money crop yielding nearly 100 crores of rupecs annually in the
Madras State alone. Also it can give the much-needed foreign
exchange. TIndia is the largest producer of groundnut in the world
and Madras holds a unique position with 4 million acres under the
crop and 46% of India’s outturn. But our exports are dwindling
and there is a serious danger of our losing the world’s markets and
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foreign assets for want of suf‘ficient_surp]us‘, and there is a world
shortage of edible oils. The Panelon O}lg and boaps‘ have recommended
an increased production of about 2 m;l?mn tons of nuts in ghell. To
save a serious situation we have tq increase uur'export.able‘.surplus
of groundnut urgently, and also for the ever-increasing 1nter:nal
consumption. This has to be bmught aboqt by every possible
means at our command. Tt is not Quite ‘pmctl.ca’ble to increase thq
area under the crop but it can be introduced into the rotation of
crops with cereals, pulses and cc_)m:'on.. In single-crop wet lands it
can be grown after a first crop ()‘t rice in large areas.of the State where
facilities exist. The high-ylcldmg, improved strains of g'rou‘ndnun
now available have to be multiplied on a large scale and distributed
among farmers so as to replace 1_;he_ less paying local .fogms. An
efficient organisation to carry on this line of work is required.

Evolution of strains suitable for the.large groundnut tract of
the Andhra districts is an urgent necessity. Research on every
aspect of groundnut production has to be m'tfar}mﬁed under a lwbhol.e-
time Specialist with sufficient siafl, and facllltles on a reg.lo'mfx asxs(,i.
Money invested on groundnutﬂresearch is sure to be fruitful an
benefit the country in 10 suiail lueasure,

Maximising the production of Gingelly in Madras

By

M. M. KRISHNA MARAR, B.sc, (Ag)
{ Oilseeds Section, Coimbatore.)

Introduction: Gingelly (’I’jl) or Sesame (Sesamum .indicum
Linn.) is one of the oldest of oilseed crops .of the tr:opmal and
sub-tropical countries of the wgr}d. A9cordmg to Hildebrandt,
the plant is supposed to have o_nglqated in Souil}ern and South -
Western Africa. However, cons:de.rmg the large diversity of. forms
met with under cultivation, Indla. a}nd Japan are recognised as
important secondary centres of origin. In India the plant has
been under cultivation as an oilseed from time immemorial.

m plant is cultivated for its seeds which contain
about ;l;)h;ei?iiﬂ“ b)I') weight of an edible oil of excellent quality.
The oil is largely in demand for culinary purposes, especially in
South India and to a lesser extent for soap making. Many medi.
cinal properties are also attributed to the oil. In fact it is the base
for the preparation of a variety of m'edlcated oils in Ayurveda.
An impressive list of medicinal uses attributed to the different parts
of the plant in India and elsewhere has been given by ertfkar and
Basu in their “Indian Medicinal Plants™. In America and
Europe, gingelly oil is reported to be utilised in the manufacture
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of oleomargarine, shortenings, couking oils, soaps, paints and drugs.
One of its important new uses is as a carrier of the wonder drug
penicillin.  Scsamin, a constituent of the oil has been definitely
established to have the property of enhancing the Jingecticidal
potency of pyrethrum.

The whole secds are also nutritious. Tt has a calorific value
of 564 and a vitamin A content of 107 -international units, Her
100 gm., and is considered a rich source of calcium and iron. The

seeds from a common ingredient in many kinds of sweets and
confectionary preparations.

The residual cake or meal Jeft
concentrated feed for mileh cattle. The cake contains about 6 per
cent nitrogen and can also be used for manurial purposes. However,
the entire quantity produced in India, estimated at 1,300,000 tons
is utilised at present as cattle food and no quantity appears to be
diverted for manuring crops. Moreover, the production is insufficient
even to meet the demand for feeding cattle. Cake from polished
seeds is used for culinary purpose in the Circars.

after the expression of oil is a

Area and Production: The annual w
estimated at 2 millivn tuns, 80 per eent,
China. The Indian Unijon

orld production of gingelly soceds i
of which is accounted for by India and

production of about 38 lakhs of tons is
6 fakhs of tons, In India the crop vecu-
ent. of the area devoted to oilgeed cerops,

principal oilseed crops grown in the
country. Uttar Pradesh leads the other States accounting for as much as 338 per
cent. of the area and 31'6 per cent. of tho production of India. The Madras State
comes next with 17 7 per cent,

) of the area and 207 per cent. of the production. Her
annual out-put is estimated to be

about 80,000 tons from roughly 7 lakhs of acres.
The area devoted to the crop works out to nearly i3 per cent of the total area
under oilseeds in the State, The Circars compriging the dist
East and West Godavari, Krishna and Guntur, account fo
gingelly area in tho State. The district of
lakhs of acres.

ricts of Visakhapatnam,
rover 50 percent. of the
Visakhapatnam alone posseses over 1'3

Utilisation : Prior to World War I, India was
to the tune of about 1 lakh of tons per annum,

dwindled considerably ; during the period 948
averaged only about 1,0

gone up but the production h
The net result is that not only
even a widespread shortage of

an exporter of gingelly aeods
In recent years thoe oxport has

/188 1ot correspondingly increased with the demand.
18 there no surplus luft over for export, but there is
the commodity in the country,

Qut of the total praduction of about 3-8 lakhs of
Union, 3 lakhs of tons are estimated to be crushed, yiel
oil. Out of this 7.600 tons are roported to be used f
80,600 tons for edible and 20,000 tons for hair.
purposes.

tons of seeds in the Indian
ding about 12 lakhs tons of
or Vanaspathi manufacture,
oil and other non-edible, domestic

The Present Position in Madrag: Gingelly oil is the
principal oil used for culinary purposes in the Madras State with the
exception of Malabar and South Kanara districts where coconut oi}
is preferred. The oil is also used in appreciable quantities for
anointing the hair and body while taking an oil bath, a custom
which is prevalent among the people of South India. 1In recent years

~
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. stee rvise in the price of this oil in the Madras Statg.
g;er?:da:xbslex?n?)er % fpthe price prevailing towards the end of April
'gl-eolmn ed from 390 to 674. The high cost has pla.ced gingelly oil
; 2 of( ‘é;he reach of the lower strata of population, who have
(f))lrluurally been forced to take to relatively’ cheaper oils like
groundnut oil.

i i ingelly is in short supply in the Madras State and
.E.ven o a"?:mf lti;rtl;:so%?rg;’s %00 tons of seed 1. e.. 30 per cent of the produc.
quantitios avﬁr %Oifg imported into the State from Orisea, Hyderabad and Uttar
tion 18 a’""‘:l-{; ye is very littlo export of gingelly seods from Madras and therefore the
Pradesh. 1 -I:r ’roduced in the State and that imported from outmd.e, totaliing to a
ontire quam', \;dp of tons is consumed in the State itself. Consumption i mostly in
litulo (‘Wer? 'al :3,8 90% of the net available quantity is utilised for crushing. There
the form o Otl of ing?ally oil into the Stave from outside. Therefore the present
is no impor 1 o n%umed annuaily in the State can be taken ta be somewl}ere about
quantity of OlTlcx(')s falls considerably short of the State’s requirements as will be clear
40'00‘;;(;28‘;c000(;ing paragraphs. It is therefore very necessary that attempts should
g-:xxnnade early to step up internal production.

Production to be aimed at. Before dealing
with t}?;al;%?xim?e{s that are to be taken to increase p,roductlonI, 1: hls
necessary to have a general idea of _tzhe Stateg requlregnerm;;‘.I n the
absence of reliable data this is obviously a difficuls task.b doreover,
there are two ways of approaching it. Are the plans to g r:fa‘wn up
with an eye to the future or are they to be dra.w:n up thd reference
to immediate needs ¢! The rational approach will be to : raw ug) an
integrated plan which will include both short-term and long-term
measures, that will fit in properly with each other.

; . o onsumed only for culinary purposes, our aim for
Since 8‘“8‘2? &'&:i]::og e‘l,{m:idemtion only}: its requirements for edlb_le and
the present neeses Any surplus left over alone should be allowed to be diverted
o du p'“;‘::;es " The Nutrition Advisory Committee has recommended 2 os. of
for indugirie he mininmium per capita, per day consumption. Though this level of fat
fat or oil as tshould be our ultimate goal, jt- may well be considered as ambitious in
c?ngumpt;f" resent economic conditions prevailing in the country. However,as th_o
Siandard of leing of tho paople improves, and people becomo moro and more’ nutri
_g'mndar N 'tﬁe consumption of fats among ;hnrgopulwuon is bou!}d_ to go up.
tion ?ongcmufj lterated gingelly oil is made available in adequate quantities and at
Provided unadu there is every reason 1o expect an ever-increasing popularity for the
n'eheapelr pruf:; inereased demand. It is not suggested that gingelly oil is the only
oil, resu t}l",‘gh'f“ is consumed in the country. In the higher income groups ghee
form in w }:0 -hief source of fats, while those in the lower income groups might
might he ¢ fu:a le,. oils like groundnut oil, niger seed oil, safﬂowey seed oil, _eta.
%° ‘:s{;;;h? or Eardened vegetable oil may also to gomeextent satisfy the require-
an ) -
ments of fats. ; ‘ .
o 8, it may not be out of place if we aim at
) .C","B'de"‘:’g dil;r ﬂ::qﬂ‘.:fgr:ézzt?f "1 ox. zlf’ gingelly oil. Even assuming that
per cag‘m t"peof the 50 millions of Madras State ate .halanual users of gingelly
only 30 ||otl;ke to it if the supply position improves, the State’s anfual requirements
o 1 can bo reckoned at 3 lakhs of tons as against the present sonsumption of nearly
E(f) gz)Ocronna The extent of leeway to be m':idet“p can ]‘X'OTY_}Wel}r begl:;atg};?eg ‘i:;?tlym":
,U0U tons. " i in regard to gingelly oil. To is quantity o
to Mtﬂ“; °§e”:;‘;‘? :?iiggfg;“;;cg;];; gegsg hgvegto8 be}"utilised for crushing, Taking
oil near l{dem tion the quantity of gingelly seeds consumed as -such and also the
into c?ns‘that has to be reserved for seed purposes, the target -of prodvetion in the
quantity be aimed at is nearly one million tons. It may well be that thege ﬂguro_s are
State to degnd wide of the mark, They have boen referred to here only with a
egravggezgt emphasizing the fact that the requirements of gingelly ‘seeds .in
vie
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the State in futura are likely to be considerable, provided all the factors for tie
ineroasod consumption of fars are fuvourable. It is also not suyggestad that the high
targot can over be acbioved in the State.  Lvoen the Fanei on Oils and Soaps con-
srituted by tho Guvernment of India has recommondeod only an ineroased production
of 6 lakhs tons for the whole of India.  There iy, howover, no doubt thut the presont
position admits of considerable improvement.,

The Scope of Increasing Production. The foregning
paragraps would show the urgent necessity to inereage the internal
production. The next step is to examine the various measures that
will help to step up the production. The ways open to us are either
to increase the arca under the crop or to increase the yield per acro
or both.

Increasing the area: Increasing the acreage devoted to tho erop in the State
will naturally be the step which will supgest itself firat. The prosent indications are
that, though possibilities exist in this direction, they are not capable of boing
exploited fur the purporo with any degroe of confidence. A pernsal of the figures
for the urea under the crop in the State for the past 15 years shows that though tha
aren fluctuares considerably from year to vear, the trend is defini'ely downward,
During this period there has been a decrcase in acreage by about 3 per cent, but the
more disquivting factor is that the production has gove down by as much as 15 per
cent. This is 1ot surprising in view of tho fact that vut of the total estimatod
normal area of 7 lakhs of acrea in the State, only one Iakh of acres is raisod nnder
itrigated conditions which gives a rurc crop.  The remaining arven is raisord undor
entirely unirrigated and rainfed condit ous. The area sown 10 tho crop depends con-
siderably on the receipt of raina at the proper time for vowing and tho yield is
mftuonced by the climatic conditions prevailing during erop growth aud the incidence
of posts and diseases The crop being a dolicate one, it easily suceumbs to any
adverse conditions, The seasonal conditions have in fact been generally unfavour-
able for the crop throughout the State for a number of voars. The secasonal factor
has not been quite normal during the past 15 years, being 80 to 90 on a number of
occasions. The fall in production is therefore only to be expected.

A limited increase in area is possible by adapting the following measures. The
erop can be introduced in single-crop wetlands after the first crop of paddy. This
method of cropping is already n vogue in certain districta, particularly in Visahba-
patnam and may well be introduced where conditions are favourable and admit of
such a practico. The extent of area that could pussibly be brought under this
syritem ol cropping can be ascertained ouly after a detailed survev of tho different
districta.  With tlie expansion in tho irrigated area that is bound to follow when
the various irrigation schomes in the State are comploted it should he possible to
increase the area under the gingelly crop ulso. Thero is also & possibility of taking
8 short duration gingelly crop after the harvest of the main crop of grouundnut or
cercal raised in dryiunds during the rainfed reason. This practice is very common
in the red loamy soils of Sourh Arcot district and caan with advantage be extended
to most of the other Central and Southern districts of the State. Nearly one lakh
of acres can he brought uuder this Bystem of cropping, provided conditions are
favourable, and seeds of suitable varietios aro made available in sufliciont quantities
and in time. The nrea actually sown and the yield obtained will however depend to
a8 large extent on the receipt of adequate and timely rains during the North-Fasy
monsoon period and one or two showers in January-February. The precautjon
suggested in regard to the choice of suitablo variotios ia very neceseary as gingelly
is & scason-boundd crop and all varieties are not capable of coming up well in ail
Brasons. A gingelly streain suited for cropping during the cold weather hag recently
been evolved at the Ground nmut Roscarch Statin. Tindivanam.  This should
facilitate the popularisation of this system of eropping armong the ryots,

The intraduction of gingelly as a mixture crop in the drylands on a wider scale
than is being done at present will also help to increase the area under the ernp.

'I;his Practice is very extensive in Uttar Pradesh and may be followed in this State
also.
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Increasing the Yield per Acre._ It has been shown that
though possibilities of increasing productlon_ by extending the area
under the crop exist, they are rather uncertain as long as the crop is
under rainfed conditions. A better anq perhaps a surer apprguch
to the problem will be to increase the yield per acre. In this diree-
tion the possibilitics are immense, though much time, eﬁ'ort_ and
money may have to be expended to reap tl_le maximum
benefit. The average yield per acre of gingelly in ‘the State
as per the Season and Crop Reports is about 300 Ib. This (§oes not
appear to have been basgd on t.he results of any systematic crop-
cutting experiments, and in reality appears to be fixed a little too
high. Exrensive study of the practices followed by' the ryots at
present has revealed a number of defgcts. The improvements
sugges:ied below will help to increase the yield per acre.

1. Prepare a good seed bed: To ensure proper field germination, the soil
ghould be worked to a fine tilth and care should bq taken 1o see that a.dequat.e
moisiure i available iu the soil at the time of sowing. ‘These are not being done
now.

2. Sow a variety adapted to the environment: Gingelly is a season and
tract-bound crop and variotios i?ohuvc dxﬁcreqtly .acco_rdmg to tracts and seasons.
"Phus wany varieties are meot with under cult,(vamor_l in the different parts ol: t‘he
State Most of the ryots oub of lf)lllg years of experienre, know o?mcl:,ly w‘)‘mb varies
ties to sow under particular conditisns. Howeveg‘, when uulblvacuqxx is taken up in
new localities, sufficient care has to be bestowed in chuosing a suitable variety fur
cultivation.

3. Use good seeds: Seceds having good germination percentage alone should
be used for sowing, The stand of plants deponds & good deal uvon the viability of
aceds. Thig precaution is particularly necessary in the case of gingolly seel which is
extremely susveptible to severe juscct attack in storage. Viability is poor in insect
damaged sceds.

. dequate stand: Optimum stand of plants per unit area is
necnssi'ryI!’zouvl::i:in‘magimum yields. When more number of plants than this limit
is ailowed to grow there is competition among the ptants for thé available plant:.-
food wiih the resulv that the yiel_d gets reduced. When the plants are fow, growbh'm
usually more vigurous but the yield per plant is not adequate to compensate for the
fower number of plants. The optimum number may vary with the variety, the
cowditions under which tho erop is grown, the fertility status of the soil etc and has
to be fixed with reforence to the conditions prevailing.

Poor sterds of erops is a common feature in the eultivatora’ fle!ds and gingelly
is no exception The poor stand may be due to a variety of causes such as using low
soed rate, poor germinativn arising out of the bad quality of the seed.Iwum of proper
tilth and oisture in the soil and iucidence of pests gxft}_dauqages, nsc;nces where
the plants are tvo crowded nre also equnlly common. This arises out of the facy that
the ryots use a higher sced rate 't'hau is actually necessary in orde!r to safeguard
againss likely unfavourable rouditions bgtﬂ d.o nqt care to thnp out ¢ 1o p{ams later
oun when the cuonidbions are ﬁwoug'able. Thinning mﬂsuch c_asesl;s essential ’l;) ur(_ier to
induce botter hranching and setting of capsules. Educating the ryot in this line is
sure to bring good dividends,

: Gingelly crop is an exhaustive crop and naturally will
have t(l)w :: ;ﬁ:vgé‘zfﬁ]% adequ%t.e);)lantpfﬂod if aatis.facto.ry yields are to be otzuined.
At prosent the crop is seldum directly maaured, it being left to grow thh. the
residual effect of the manures applied to the preceding crop. Adequate and direct
manuring may help to incroase the yields.

weediag: Ryots seldom do any systematic weeding of the

ro A\t’vt:;jdcz?n;;tgi?il:: especiaigl y in the initial stages, affects the growth and yield

Of pl'snba A hueing and weeding between the 20th and the 30th day after sowing

;,mfbeen-found to be very necessary and beneficial. The ryote way well pay more
attention to this aspect and they will be benefited.
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Control pests and diseases: Tho gingelly cropin tho State in subjoct to the
attack of rome destructive pests and dircesos  Tho most important insoct poest
of gingelly crop in the field is the shoot-webbor (Antigastra catalaunalis). ‘Tho posy
assumoes serious proportions in poriods of drought and often devastates the entire
crop. Where the infestation is mild, application of calcium arsenate and lime (1 : 6)
has sometimes given good results.

Among the diseases, the most sorious is the “little leaf disease’ or Phyllody.
Tho divcase is characterirod by the proliferation of reproductivo parts inte vegotative
structures. This in prevalent in most of tho gingolly tracts in the State  The
diseaseo has been observed to occur in a more virulent form in the irrigated crop and
no vield can be oxpected in such cares. The causative factor for tho disense, the
nature of its spread and measures to bo taken against it are all practically unknown
and morit investigation without delay. For tho present, removal and burning of

the plants showing early symptoms of the disease is rocommendod as a control
measure. .

Gingelly Research in Madras: Tho improvemont work of gingelly in Madras
was initiated only in 1931, with the ostablishinent of a separate .section under an
Oilseeds Specialist to deal with the principal oilreed erops of the Stato, Tho work is
being done at the Groundnut Research Station, Tindivenam along with that on
groundnut and castor. The staff and facilities being meagre and greater attention
having to be paid to groundnut, work on gingelly had perforce to be restricted to the
evolution of improved strains only. The vast field of cultural, manurial and posts
and diseares investigations is practically untouched. In=pito of such handicaps some

resulrs of practical utility to the ryots have been achieved. Thoy are, in brief,
the following: )

L. Evolution of high-yielding strains: As a result of intensive solection and
hybridisatien work, throe strains wirh high yield and good quality of produce have
been ovolved. Strain T.M V.1 has been found suitable for growing during the
rainfod soason. I'. M. V. 2is a slightly shorter duration strain which bas boeen found
to come up well in the cold season (December to March). This has in addition to the
high yield, the desirable characters of high oil content, dull white soeds and partial
splitting of capsules which prevent shattoring of sceds at maturity. Strain T.M.V.3

is particularly suited for summer cropping under irrigated condition. This also
coutaing about 2 per ceut more oil than the focal varioties. )

Triale so far conducted have shown that these strains are suited to tho Central
and Southern distrlets. They have not done well in the Circars, Ceded Districts
and Malabar whero the conditions are quite difierent.

. 2. Optimum spacing: It has been established that on red loamy soils the
optimum spacing for a gingelly crop raised under purely rainfed conditions is 9"x4” and

that raired under irrigation is 1'x1'. The optimum seed rate per acre is about § Ib.
for a rainfed and 4 1b. for an irrigated crop.

The Programme for the future. The account of the work
done so far will ghow that much more remains to be done. The
following are some of the more important problems awaiting
investigation. On the syccessful solution of these will depend the
progress the State can make towards achieving the goal of increased
production. The sooner these are tackled the better.

1. Evolution of strains: Though the strains already under distribution
are yielding better than the local varieties there is considerable room for
effecting further improvements. An ideal strein is one with high yield, high oil
content, non-deshiscent capsules, uniform maturity and posscssing resistance to
drought, shoot-webber pest and phyllody disease. Duration and colour of seeds may

have to be varied to suit rogional requirements. These are easily said but may take
years to be brought together in a single strain.

2. Determination of the optimum manurial and cultural requirements
The most remunerative and optimum preparatory and intercultivation practices ami
the manurial requirements of the crop will have to be determined with reference to

soil types and seasonsl oconditions. No reliable information is at present available
on these aspects,

Maximising the Production of Gingelly 137

3. Spotting out of suitable mixtures: The popularisation of growing
erops mixed with gingelly whereever possible has been suggosted as one ;;f the ways
of increasing the acreage under th erop. Huowever, before advocat,u'xfg t nsh.praut‘u:e
it is necessary to gather infurmation regarding the probable areas w here this can be
introduced and to spat out cormpatible and remunerative mixtures for the different
areas.

4, Control of pests and diseases: The evolution of high-yielding varieties
resistau’t to pests and diseases is'ux_moubtiedly the most acceptabie and desirable way
of salving this problem, but this is an item of lpng-rangc reseux:ch and xlnay take
years to achiove tangible results. Meanwhile, it is necegsary to find out cheap and

raticable control ineasures which are within the reach of the ryots, particularly
to tackle the shoot-webber post and phyllody diseaso.

The problems suggested above relate only to field investigations. No mention
has been made on the extension side of the work, t,‘hough it is equally important W
the ryots have to enjoy the fruits of researph. There are aiso prol')!ems like the
stornge and deterioration of seeds etc., wAluch need investigation. The extent of
damaye caused to the sceds at present by insects and vermin during storage and
subsequent movement from the producer to Lh? consumer does not appear to have
been sufficiently appreciated. Neve;theless, it is considerable. Any improvement
which it s possibie to etfect here will muke even the present supply available to a
larger number of people-

i isati Research: Gingelly ecrop is now })eing grown .uudcr
Wide]deexfti:‘::ﬁla“(;::::ti:faud soil conditions in the State _aud gingelly varieties are
almost always tract and seasou-bounq. As a‘l.ready m?nmoneq th9 strains evolved
at Tindivanam are not found smta.blu in the Circars, Coded Districts and Mulq,bar.
The expericnico gained has underlined Lhe need to coqduct research_on a regional
basis if we aroe to secure impruved strains or suggest improvements in the present
method of cultivation and manuring.

Takng into consideration the immediute needs, thg estab‘ighmont of a
Regional Kesearch Station for gingelly improvement work in the Circara phould
rece1ve top priority. Possessing as they do nearly 50 per ceut. of the entire gingelly
acreage of the State. the Uircars huvq o be given more serious attention than ‘\)Vhat,
it has been poussible to give so far. Similarly, wqu has to be iniviated in l_he Ceded
Districts also. Without regional Research Stations, to serve these (?mt.mch areas
it may not be possible to make much headway in gingelly improvement in the State.

SUMMARY: Gingelly (Til) or Sesame is an important oilseed crop of the
Tropics gruwn eaclusively for its sevds, ~whlch yle!d an _011 of excel!ent. quality,
The crup' is cultivated to a ln.rge extenc in the ‘Indmn Union, where it is ra_nked
third in importance among the oilsoed crops cultivated. The Madras State with a
normal nrea of about 7 lakhs of acres under the crop and an estimated annual
production of 80,000 tons of sced accounts tor 17 7% of the area and 29 7% of the
production of India, Gingelly oil is in consx_derab\p demand throughout the country,
particuiarly in the Madrss State, mostly for cuhr_lgry purposes A_revne.v of the
available statistics regarding the production and utilisation of .soeds in the Madras
State, has shuwn that tho preseut produubmn_fnlls cousxdeml{ly short of her
requirements. The pussibilities of stepping up the internal production to make up
for the presont shurtage and to provide for future requirements have been explored.
Increusing the acieage under the crop, though feasible, _i8 shown to have
limirations, and unreliable 8 & basis for drawing up any definite plans. On the
other hand, there is considerable scopo to iucrease the yiold_ per acie. The fauctors
that go to make large yiolds in genoral aro kno.wn but basic data on which specific
recutmmendations have to be drawn up fur adoption by the ryots are lacking as no
research work has been done on this aspeer.  The contribution of the Oilseeds Section
to gingelly improvement in the State has been referred to and the lines on which
work should develop in future have been indicated, The need for doiug research
wurk on gingelly vu a rogional basis is brought vut,



Some means to inercase production of rice
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Introduction: Tbe World War IT has left its disastrous
effccts on cvery country. One such is shortage of food. Our
country with its vast millions comprising nearly 1 5 of the world’s
population was even in normal times, an importing country in the
matter of food grains. The present position is such that even if
the world’s production of rice is raised by 10 million tons it will
not bo possible to secure the prewar level of consumption in rice-
eating countries as the deficit between production and consumption
of rice is in the neighbourhood of 14 million tons. While there is an
increaso in the population of the country by 10 per cent, the yield of
rice has been going down due to adverse causes as failure of mongoons,
want of fertilisers and agricultural implements. Dr. Aldovs Huxley
says ““ That the only alternative to world-wide starvation is reduction
in numbers almost everywhere and a world population policy based
on birth control. Meanwhile the resources of applicd science are to
be mobilised for the relief of the world’s hunger ”.  Sir John Russell,
while agreeing with the latter proposition maintains that the world
can keep pace in food production with any foreseeable increase in
population. Tt is possible that the truth lies in between the
pronouncements of the two eminent scientists. Leaving aside the
question of birth control to economists and politicians let us examine
a few ways and means of increasing rice production in our country
with special reference to Madras State.

1t is often stated that the acre yieds of rice in our country
are very low when compared to those in other parts of the world.
But it has to be remembered that in those countries which record
higher yields than ours, the area under rice is not even
as much as in some of the individual taluks of our State. Again,
rice cultivation in such countries is confined to rich virgin soils, unlike
our areas which have been under cultivation for centuries together,
without adequate manuring. There are also other factors, such as
poverty of the cultivators, absentee landlordism and insufficient

manuring and the growing of rice in soils not entirely suited for
rice cultivation.

In countries like Spain, California, and Ttaly which record
very high yields, rice cultivation is confined to the months of
May to September when plenty of sunshine can be had and which is
really the ideal season for growing rice. The highest yield in Spain
i8 5,100 Ib. of paddy per acre over an area of 1'2 lakhs of acres.
If we take into account, - the yields of the Thambraparni valley,
acre yields of 5,000 lb. of paddy during the first-crop season are quite
common.  The fact however remains that the main rice-growing
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in our State is during the North-East monsoon period from
(s)e;soo&rlzlo January. During this period, the days of brlght sunsh}ne
are very few. The success or failure of the crop raised during
this season is entirely dependent on the North-East Monsoon.

i jce crops, whether under rainfed conditions or
under r?g::g}sf)t‘elzlr‘n:are alvya.bys under the threat of thfa failure of
monsoons and diminished yields t_he.reby. The foregoing remarks
ghould not be taken to mean that it is not possible to increase the
-ields of rice in our country. It is possible to increase the yields
%nder the existing countries by resorting to the following measures.

ater: Rice is a crop which resppnds to good

irrigatiiﬁ?)pl‘%h?’; Xxer e is dearth of water, tlge yield is reduced by
d more. Again, most of the varieties of rice are season-
gg%natin. Any delay in sowing or planting in the proper seagon, due to
bound. water, reduces the yield considerably. To ensure sowing of
the crop in the proper season one must have an assured supply of water
at the proper time and that too in plenty. At present (;a(ligeb a,regs
f lands under tanks and even the deltaic areas commande y the
o ial rivers are entirely at the mercy of the monsoons. The
perenntion of the existing tanks that were put up several centuries
renoyva Iso an urgent necessity. While dwelling upon the means of
ago is al and utilising the irrigation water obtained through rain
congerving has to be made to the preservation of forests so
S refqrtalnci? r regulating the rainfall and climatic features of a
essentia ’Iqhe large-scale destruction of forests which commenced
couptryw rld War II has not stopped. Qur demand for wood h@S
fiurmg dOWith the increase of population and increase c_of lorries
mc(;'e::l?icles utilising charcoal for propulsion. It is bigh time tha_.t
an lternative source of fuel as coal is recommended to the public
anda transport companies, to avoid the huge drain on our forest
an raThP destruction of the forests has resulted in the failure of
sroes. ea,nd more frequent failure of crops. ’_l‘he irrig?.tion
mOnsooP: are there, the tanks are there, but there is no rain to
reservoir iho . tank s and reservoirs. So the maintenance and
ﬁlrlesel:gation of forests has to proceed side by side with the irrigation
fchemes so that the catchment areas of reservoirs are not denuded

of forest wealth.

The irrigation water thus secur:ed has to be utilised judiciously.
The time-honoured practice especmlly. in deltaic areas was to
irrigate paddy lands as copiously as possible by allowing water to
stand to a depth of 3 to 4 inches at a time. Irrlgatlonhexperm;er.lts-
conducted at several Research Stations have shown t at applying
1 inch of water once in 4 days or 2 inches once in '8 days is enough
to give good yields. More than 2 inches of water is wasteful, T.he
mic use of water will also prevent the breeding of mosquito
fc:)‘?:e in malarial tracts besides making _the _surplus water available
ft:)r bringing more area under paddy cultivation.
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Manuring: Next in importance only to irrigation is
manuring. A paddy crop removes from an acre of soil 48 1b. of
Nitrogen, 23 b, of Phosphoric acid and 41 b, of Pot ash. These are
the minimumn quantities of manurial ingredients that have to be
returned to the soil to preveut soil depletion,

Paddy crop had been found to respond very well to green
manuring.  With the pressure on Lind and inereaso of population,
the securing of green leaf for manuring paddy fields has become
a serious problem.  The necessity thereforo arises of growing
green manures in the ficlds themselves in rotation with paddy
during the off season.  Thanks to the activitics of the Agricultural
Department several kinds of green manures
Daincha, Sunhemp, Pillipesara and Kolinji are now available to
suit varied conditions. The present arca under green manure crops
in the Madras State can be put down at 1} million acres or necarly
sth of the area under rice, As it has been found that the appli-
cation of green leaf increases the yicld of rice at the rate of 1 1b. of
grain for every 15 1b. of leaf applied, the incrcases in vield is
certainly remarkable.  An increase of at least 300 1b. per acre or
10% increase is casily sccured by the application of green leaf at 4 to
5,000 Ib. per acre. To sccure the best results it is desirablo to apply
bonemeal or superphosphate at 100 Ib. per acre in conjunction with
green leaf. Tt will be admitted thats green leaf is one of the
cheapest of manures as compared to other nmanures, especially when
growu on the land itself. The present area of 1} million acres
under green manures in the State requires at least to be doubled

if not trebled, for adequately manuring the entire area with green
leaf.

as Sesbania speciosa,

Coming to other nitrogenous manures
and ammonium sulphate, it is found that our requirements for manur-
ingthe 11 million acres of rice are about 3 million tons of cake and
5 lakhs of tons of ammonium sulphate. At the present conditions
it will take years to produce this quantity of ammonium sulphate
wilhin the country, especially when the demand for this fertiliser
18 very great for crops other than paddy.  With regard to
groundnut cake, the demand for cattle food also becomes increas-
ingly felt, while the production is only 1 10th of the demand.
Added to this, the demand for the industria] uses of the oil within
the country is not so much as to prevent the export of raw kernels
to countries abroad. Tne possibilities of increasing the production
of groundnut cake in the country in the near future are therefore

not bright. Hence other alternative sources of manures have to be
thought of.

such as groundnut cake

The conversion of -all organic wastes into valuable compost
has not been as fully utilised in our country as in China and Japan.
Town compost and night soil compost have to be utilised to the

fullest extent as these are tho cheapest forms of manures. A stard
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i is directi d it is hoped that ryots would
been made in this direction an ' ‘
?Sl?y a(\}rail themselves of the opportunity. The village panchayats
and municipalities can prepare compost for sale to ryots at
reasonable prices.

Jood Seeds: The area under rice in Madras is
nearly Iili;ern?lfio(:‘nc’abocres and any small impro_vemenb'that ]18 .eﬁ'ccted
over this vast acreage is bound joo 1'esult. in conmder?:ib.e mferease
in total output. In the cultivation of rice, good seed is o very
great importance. Selected seed properly p}'eser\fgd an}c)i sf(?wn gives
satisfaction in the seed bed, d.oes not d1sap‘poxlnt t ® la}\lrmer‘ as
regards the required quantity of seedlings for p antlfrilg ll’ e areas,
ives a uniform stand of crop, has even flowering and finally gives a
gwd harvest of 15 to 20% over the unselected variety. The see_d.has to
%Oosowé:lra'ci the rate of 1 M. M. per cent for wet nurseries and
13: M. M.‘per cent for dry nurseries, instead of 3 z;nd .4Ut1me§li;clhe
q;mntitics now used. It has been found that by p_ar}tlna 3eeb g:
from thin-sown nurseries alone, the yield ecan bfa“ u%u‘eased rngth
much as 5 to 10%. This is due to the better tillering and g
of the sturdy seedlings from a thin-sown nursery.

With regard to the spacing between pla‘mts. ‘in a tfrangrlant(id
field, this is dependent on several factors as iermht% o 8011, ez;{l
or late planting, duration of the variety grown,]wa'er s.uppgrvred
so on. Under delayed plauted conditions close planting 1is abu; '1;
The number of seedlings per bunczl lsmil[;)lt;)emruzltl' (;Zzgfgugen;:r bun;h

ider spacing, a greater .
2?25:%52 v:gsa:‘fage %ver .single or two 'seec}llmgs. It fmka3; ?;
stated in general that the optimum spacing m tt e scajfchzs iz o
ghort-duration varieties is 4 to 5 inches and 6 to
case of medium or long-duration ones,

i 't-term varieties of 3 to 4
t has been found that short \
nthsAS(iuration respond better to manuring than lopg-term
gla()x'iéties short-term varieties should be grown wherever possible.

i i /ith the subject of improved seeds mention
has t ‘h)‘:ahsxl‘li((liga;;n’cglxewslggd multipli]catiou scheme that is in progress
in OSt‘ te for the spread of paddy strains over the 11 mx]hqn acres
e ‘(Lid in the State. The area under the Rese_arch btat.lo'ns
un.der e )(; it’is'not possible to produce seed in sufﬁ.cler.lt (ll}ant,lt.les
being l:-,nillf: n,eeds of the entire district or group of dxs'tncts in which
:gemseteaﬁon is sitﬁated. So there must be an agfncg, (in She ab(;wxenc;e1
of private agencics) to do the multiplication 01 the tseef pro ucel
on the Research Station for distribution to tl 10 ly‘yci '8 orh genera,
cultivation and this is achieved by the seed multiplication scheme.

ice cultivation in our State is being

i As a!ready s': Bat;Z(sl’ofnf:;::il, as well as soils which' are &ll.ialine
ki Orll i %oorang pin gome tracts under precarious rainfall,
gr “{altel;ac;%i?es of paddy have been evolved to W}thst-and these
ccl))r?(clli?ions and they are becoming popular. The variety SR. 26~B
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is becoming increasingly popular, for alkaline lands. Under the
deep water conditions of West Coast, PTB. 15 and PTB 16
are popular, while in the Circars and Kollair Lake MTU. 16 is
finding favour with the ryots. As rainfed crops, MTU. 17 and
18 in the Northern Districts and ASD. 4 and ADT. 22 in the
Southern Districts have been found to do very well.

The increase in yield sought to be brought about by the
means enumerated are likely to be offset by certain pets and
diseases. The most important insect pest affecting paddy seed
beds, namely the armmy worm of paddy can be controlled mnow
with the help of the DDT, while the equally important rodent
pest namely the rat which is a menace in the deltaic areas can
be controlled by poison baits. The important fungus disease,
paddy blast, which causes loss to the tune of 10% to 100%
in yield is being combated by the release of blast-resistant strains
of paddy of which, strain CO. 25 is a remarkable instance.

To sum wup, increased production of rice can be brought
about by :

ensuring adequate irrigation facilities,

2. by proper supply of manures especially green manures
and compost,

3. by the use of good seeds as Departmental strains,
adopting economic seed rate and proper spacing and

4. use of special varieties of geeds for special conditions

a8 alkalinity, water-logging, drought and immunity to
plant diseases.

——

Modiﬁczitibn of Weather for Maximisation of
Crop Production

By
C. BALASUBRAMANIYAN, 3. A., B. so., (Ag.,)
(Agriculsural Meteorologist., Coimbatore )

At the present juncture, the Indian Union is faced wlth the
need of maximising food production. With the natural resources
available in India, it should be possible to achieve this object, of
obtaining the maximum yield from each crop and meeting the food
requirements of the population, both human and cattle, in full. The

subject of this paper is how to harness the weather to suit the
requirements of the farmer.
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Weather has to be utilised to the be:st advantage for
the maximisation of crop production. Fc_n‘es_try is generally referred
to as the ‘ Handmaid of Agriculture’ as its influence on the climate
of a locality is far-reaching. Forests equalise and regulate tempera-
tures. Inside the forests the temperature gll ~through the year will
be lower than in the open, and in summer this .dl.ﬂ‘ergnc.e may even _be
4°F. The difference between the relative hurmdl'ty 1.ns1de and outside
forests may be anything upto 123%. Tra.nsplratlou_ froqx forests
increases the relative humidity of t.h('a locality ?,nd brings it nearer
the precipitation point. Hence, it is often said that forests create
rain. The influence of forests on rains is due to convection currents
caused by local heating of the surface air. .In addition, forests break
the force of high winds and restore mowsture to the atmosphere,
Data are available to indicate that if t_he W1r§d penetrates through a
dense forest to a distance of 100 feet, 1t.reta1ns only 60 to 80 per cent
of its original velocity; if the distance is 200 fegt only §0 per cent
and for 400 feet only 7 per cent. Beductlon of wind velocity means
creation of favourable climatic mfluer_lces, s'uch as .redul;:thfl .of
evaporation, lowering of temperature, increasing relative . umidity
of the air and accumulation of monisture. All these mfluenpea
will increase the yields of crops, raised under the p{otect}ve
ghelter-belts. Most important of all, forests check soil erosion
and flooding. They help in the conservation of . soil .momtllllre.
The water-holding capacity of forest soils is _four to eight times that
of an open soil in the same locality, due to its high humus .lc(;ntentii
Further, water enters through the cleav:?,ges in the forest soi ¥rmql
by the roots of trees and gets soaked in the deeper layers tq smf.‘
thereby creating environments favourable for the formai ion Od
subterranean springs. Later on these springs form Stifelalfl‘l f’tis at?l
rivulets which coalesce into a river. T'hus, forests ;;,re elp uf in the
formation of perennial streams. This is pqrhaps the re.ems(ci)nl or b )
belief that forests improve the local clupablc condltlgns &m atsi)' se Ye
as a great adjunct even for dry-farming. Planned a orles ation is,
therefore, the means of reclaiming lands for agrncultx&ra fpurgosesé
otherwise threatened by floods and the spread o eser

conditions.

as State s concerned, it is a good thing thaj
we haviogf)irnaé;zﬁi; (;I:I% of the land under 'fore.sts. But phe pres’i‘nﬁt
state of forest upkeep requires more scientific a:teqtlox'm. Mod e
question of bringing more area under forests doe.sb lno ansel in Madras
State. On the other hand, it may be _possi cla to re easeIsonllle
lands.that are now under forests, for agncultpra pu?gges. In the
Ceded Districts, where the occurrence (_)f famine conditions is more
common and frequent than in other districts, thela) ‘main reason may
be the vast tree-less nature of the tract, resem hndg th? steppes of
Russia. The creation of tree _belts in the Cede :!?18131‘10138 may
improv'e the local climatic conditions and pre\;)ent ﬁsm ferosnop and
encourage retention of soil moisture to the benefit of crops and
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eventually prevent the frequent recurrence of famines.  Similarly, in
the Kast Coast proper tree belts may minimise the bavoe due to the
periodical eyclones striking the coast.

Generally by adverse conditions we refer to the failure of the
monsgoons, It is an oft-repeated statement  that, * Agriculture
is a gamble with the monsoons.”  When monsoons fail erop produc-
tion becomes a failure mainly due to the setting in of drought
conditions.  Drought affects men, animals  and plants, tho last
perhaps in such a manner that their subsquent revival is not possible.
There is also the other side of the picture, namely, heavy floods,
resulting in exicnsive soil crosion and submersion of crops in low
lands. For checking both the extremes, forests are uscful.

As a practical measure the public should co-operate with the
State in setting up a “ Co-sperative Climatological Service” to give
timely warnings of weather conditions by collection of data, careful
formulation of forecasts and cffective dissemination ol the same,
The communication system, both private and puablic, should give
high priority to the dissemination of weather warnings issucd by this
organisation.

Yet, it will be better and safer if the plant breeder evolves
strains that will fare normally under extremes of climate. Evolution
of drought-resistant strains requires a special technique. Ample
facilities are to be provided by the State to assess the
drought-resisting ability of various straing of cereals, pulses, oilsceds,
cotton and sugarcane. Similarly, strains that will yield normally
even under water-logged conditions, created by floods, are to be
evolved. Kven for the creation of tree belts, it will be advisable to
have quick-growing and drought-resisting varicties of trees, whose
foliage may also have good fodder value.

By maintaining luxuriant forests in high level catchment areas
it is poswible to control damage to crops due to floods. Further, by
constructing suitable dams and reservoirs, water can be stored when
available in plenty for subsquent use during periods of scarcity. The
Government of Madras is alive to the value of adequate irrigational
facilitics for the maximisation of crop production. The Government
of Madras is also spending crores of rupees in improving the irrigation
facilivies including the renovation of the 26,000 tanks in the
Madras State. Under an  assured  irrigational system 90, of
the loss due to the vagaries of climate mav be avoided. For
instance, the Godavari, the Kistna, and the Cauvery delta regions
always raise bumper crops of paddy, irrespective of the local monsoon
conditions.

Another suggestion to overcome losses due to weather condi-
tions is to have a judicious ecrop rotation, especially in the dry
districts. ¥ragmentation of holdings must be prevented by suitable
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legislation, if necessary, thereby improving the existing facilities to
have mechanised agriculture on a co-operative basis. It is a sure
method to have the maximum benefit from the prevailing weather
conditions. The Ceded Districts may perhaps be the suitable locality
for putting this suggestion of introducing mechanisation in agriculture
in actual practice.

Though it is not a suggestion to modify weather, it has to be
mentioned that the farmers of the different localities must be posted
with all details, based on facts, as to what are the different types of
adverse weather conditions and how they are likely to affect the
crops under cultivation. Steps in this direction are already taken by
the Director, Agricultural Meteorology, Poona and ‘Crop Weather
Calenders’ will soon be published in all the regional languages,
With these calenders and advance weather information the farmer
will certainly be able to minimise the loss due to unfavourable
weather conditions.

Soil Conservation and Maximisation of Crop Production

By

F. L. DANIEL. & 8. VARADARAJAN
Agricultural Research Institute, Coimbatore

One of the main factors for the present set-back in crop
production is soil erosion. Our countrv is one among the many
where soil erosion has become a menace in recent years. As far as
our own State is concerned, erosion is certainly doing great
havoc though it is insidious, particularly in regions subjected to the
effects of monsoonic rains.

The rapid drain on soil fertility caused by erosion would not
be so alarming if the lost plant food could be replaced by the
application of fertilisers. But the trouble is that erosion not only
removes the plant food materials but carries away the soil itself.
When the fine top soil is removed, along with it are removed all the
humus, the micro-organisms and the fine clay and silt material
essential for the proper retention of soil moisture. The physical and
chemical nature of the soil is changed, affecting the water holdine
capacity, the undergreund drainage, and the underground wate;
supply ete. to the detriment of crop growth.

As far as our State is concerned instances of both wind and
water erosion are sufficiently common and quite serious enough, to
merit & greater degree of concern and attention than is evident at
present. Wind is responsible for blowing away of the fine soil
particles from the cultivated fields and indirectly for wave erosion
along the shore lines of oceans and lakes. Heunce there is an
imperative need for the protection of soil. Any scheme for the

maximisation of crop production is bound to be defeated if attention
is not paid to the conservation of the soil.
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Experimeuts conducted at the Dry Farming Station, Hagari
show (vide table I below) that 40% of the Mungari rains and 259 of
the total rainfall is lost every year from a gradient of 1 in 80, It
carries away 8 to 10 cartloads of rich fertile silt from every acre of
the control plot. The experiments at the Agricaltural Research
Station, Nanjanad show that the loss (vide table No. II) from a
gradient of one in ten is 1774 of the rainfall, and 1'09 tons of soil
per acre. The lower amount of run off at Nanjanad is due to the
nature of the soil of the experimental plots, The soil is a light
brown loam, which is quick to absorb water. The rainfall is more
evenly distributed and hence the intensity is less. However when
the gradient of of the run-off plots was increased to 1 in 5 th elosses
shot up by over 5 times. Thus with the same intensity of rainfail

the soil and water losses assume different proportions according to
nature of the soil and the slope.

TABLE No. 1

Data on Surface Run-off at
The Agricultural Research Station, Hagari

Black soil—gradient 1 in 80.

1938-"39 1939-"40* 1940-"41
@ b @ ® (@) (b

Number of days when there was

run-off 13 10 i6 10 11 5
Rain-fall on days when there was

run-off .. 1568 1366 3:36 8-36 763 7-63
Rein water lost in inches 7-52 329 273 1-34 2-81 163
Rain water lost expressed as per

cent on rain.fall received .. 4801 2101 3266 1603 3650 21'38
Silt lost in tons per acre 9-86 3:60 2-69 1-82 1-83 0-98

*Exclusive of 2 days when there was overflow of the cisterns due to heavy
rain-fall of 3 82” on 10—8—1939 and 2'61” on 25—10—1939.

(a) Control; (b) Scooped.

TABLE No. I
Run-off data at the Agricultural Reseasch Station, Nanjanad
Soil~ Brown loam

1943 1944
Gradient 1 in 10 Gradient 1 in 5
A B (o] D A B C D

Number of days when there was .

run-off .. 66 66 66 66 68 63 68 68
Total rain-fall.on days when there

was run-off . 4338 43-38 4338 43-38

4502 43°02 45°02 45°02

Rain water loat in inehes e 321 349 128 605 1069 1459 1-04 3542
Rain water lost expressed as per-

centage of rain water roceived ... 846 881 294 1774 28'16 3511 2-45 8157
Silt washed off in tons per acre ... 051 061 023 100 18] 984 014 609

A—Farm Mothod; B-~—Ryots’ Method; C—(rass cover; D-—Fallow,

Methods of conservation may be bro

T 7 adly classified as (1)
mechanical and (2) biological,
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Mechanical methods like bunding, scooping, _ levelling, ba}sin
listing are all tried and prov?d wethods of soil conservation.
Experiments conducted at Hagari, Sholapur and in the Punjab hav_'e
proved that bundiug helps to conserve more moisture in the soil.
The effect is felt especially in years ot poor rainfall. But yet this
method is not practised as widely as it ought to be. Bunding at
Hagari was done by tke bund-former which forms l?unds of about 7*
high. These are temporary and are washed away in years of heavy
rainfall. The Bombay bunds are of a permanent nature and are
3' high, 2' wide at the bottom and 10" wide at the top. Bundxqg
has helped to increase thq yields by 50/%.111 the Pun’Jab, 40%' in
Bombay and 25% in Hagari and about 45", in the ryots’ fields (vide
table No. 83 and 4). If such high crop vields could be hz}d .by S}lch a
simple method as mere bunding, failure to adopt thig is simply
criminal. TABLE No. IH

Control Vs. Bunding Experiment—Dry Farming Station, Hagari

Field No. 5—Plot area—Gross 0 35 acres. Net 0°33 acres )
5th October, 1935 to 14th February, 1936—T. 1 Jonna—replications 4,

GraIN YIELD Straw YIELD
A B C D A B C D
Comtrol .. 1810 1705 1830 1655 3849 3624 3614 4213
Bunded .. 2556 2575 2343 2010 531’1 67156 4623 4267
Significant Not significant
t=>538, t from tables for'™ t =269
n=3and P— 05=3 182
TABLE No. 1V
Ryots’ field—Bevinahalli- -Bellary.
CONTROL BuxprD % increase over
Crop Grain Straw Grain Straw control
1b. 1b. Ib. ib. Grain Straw
Jomma .. 102 602 156 920  51%  528%
Cotton—Jonna Kapas 64 91 4239
‘mixture 43 106 61 153 429, 4 %

TABLE No. V.
Scooping Trials—Dry Farming Station—Hagari—
- Moisture Percentage on dry basis.
26.7.1940—Initial Moisture; 15-10-1940—Moisture at sowing time of eholam.

P (A) (B) (C) Difference in Rainfall

2, moisture % absorbed in

8 20-7-40 15-10.40 28-7-40 15-10-40 26.7-40 15-.10-40 between the inches
two dates

(a) (B) (c) (a) (B) (0)

TﬁT 148 254 16'5 28-8 155 288 106 133 127 0851 06 102

612 258 991 243 315 257 304 33 T2 47 026057039
1924+ 222 243 210 307 230 307 21 97 77 033155123
o436 175 199 225 251 246 258 24 26 12 038042019
036" 200 288 211 286 227 286 38 75 59 182360283

(A) Control; (B) Bunded; (C) Scooped with Danthis and Bunded,
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The Goverment has undertaken an exteusive scheme of
contour bunding in the Ceded Disiricts, but the utility of this will be
made null and void if the farmers do not realise the need for putting
up the smaller 7 bunds in all their independent holdings.

Scooping : This is forming small basing with ecither the
Basin lister or with " Danthis . When the Basin lister moves on
the field a depression is caused to a distance of about 3 ft. and then
the tyne gets raiscd so there is an clevation and again a depression,
Lxperiments at Hagari show that the moisture conservation due to
scooping with danthis was 2°83” when the non-scooped control plot
had conserved only 1'82" (vide table No. V). Resort to this method
will go a long way in the maximisation of crop production.

Coatour cultivation: On the Hills the crops should as far
as possible be sown across the main slopes. Contour embankments
and contour cultivation should be practised. The local ryov’s
method of growing potatoes along the slope with the contour drains
may be satisfactory on moderate slopes up to 1 in 10 but for stcoper
gradients contour cultivation is the only remedy. This not only

conserves the soil hut in the long run will tend to winimise the
manurial bill.

Crop rotation: Crop production can be increased and the
soil conserved by adopting a suitable form of rotation. The
principle here is to see that td soil is kept protected by some sort of
plant cover for as long a period as possible. Cotton, groundnuts,
and cholam or potatoes, lupins and rye can very well be included
in such a system of crop rotation. In addition to legumes, other
plants like rye, buckwheat in the hills, and Setaria, calotropis and
Euphorbias can all be used as green manure, Soil erosion can be
prevented to a great extent by the application of silt, farmyard
manure, composts, green manure etc. to increase the humus content

of the soil. Liming heavy clay soils flocoulates the clay and makes it
settle down quickly and prevents run off.

Terracing: Cutting a steep slope into two bits of flat
ground is terracing. The process is rather costly and may be
resorted to wherever necessary. This is practised 1o a great extent
in the West Coast where paddy is cultivated but it is not so common
on the Nilgiris,

Mulch culture: Spreading any available trash on the soil
and producting it from the Beating rains is mulch culture. This
could be practigsed with advantage both in the plains as well as on
the hills. Any coarse organic material may be used. On the
hills about four cartloads per

_acre of twings leaves, shrubs and
trash will be necessary. Experiments are in progress at Nanjanad
and the results show that the run-off is minimis

ed and crops come
up well.
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ing : lies should be controlled as soon as
Gully plel:ig%:)?%l;ey(}g:ulx ruin a field in 15 to 20 years. Tt is
they aro obser\t'o control them when they are smgll than when they
T eas};ines Gullies can be plugged in with stones and cut
form decp mLGr Wi-ng of grass, obstructing running water by .dams,
;)ut; ez:zlr]x;as ox(‘) concreteD will break the force of water and aid the
0gs, ’
degposition of silt.

The above methods adopted according El(‘)hthe 'need]s to(f tgg
imi i alot to
rali i to maximise crop production. There 18 :

lowhtby Wllllxrhetlgrmers themselves by co-opera_tlvely performing 1.;he
done y- oo erations such as the construction of waste weirs,
n.ecessaljg gi ging of common drains, bunding of nallas, deepen}ng
rlvetmends,mmz"i'{S for holding water and silt, and contour bunding
pogdtsegx:wing and tree planting. All these require propaganda and
an : !
and demonstration.

i the soil of the country is the real
bl gr'adil:lav}r()i;itzl:da’gr?llelas(:;fthis denudation is stopped and the
(,:COIIOH.lll(? dralt?ained it is clear that the provision of improved varie-
fine gOl' 18 sm of irri,gation facilities, of improved credit, of better
e Cr(()lp ,ood implements and manures, will not y,leld their full
e, Sog let us “Save the soil and save all”. We .shall
F‘eas:ilsz. awake, and stop not’ till our goal of ‘ Maximisation of
Crop Production  is reached.

: y jsh to express their
ledgment: The authors wis

at full‘\tcli(alzli‘gti Sgri P. D. Karunakar, M. sc,, (Rutgers) A.R.L.C. a{)\ld
gSrra{ §I Sanyasi Raju, M. sc., (Wisconsin) (U.‘S.A.) for their very valuable
sugges-tions and criticisms in preparing this paper.

Usefulness of Water and Soil Conservation by Bunding
Lands in Low Rainfall Areas

By
MIRZA ANSER BAIG

ion: Out of the long list of nature’s gifts to man
one 15135?133: tsloofalssent,ial‘to human life as soil. And the top soil
i the most vital part of the soil. Lying at an average dquh of
‘Sb t 7 or 8 inches over the land, this upper layer of the soil is the
A e 1 feeding zone of the plant, which prowdes‘ food for human
Prm.mpit ck consumption, fibre for clothing and timber for shelter.
o .hves (:;itutes the physical basis of our agricultural enterprises.
%or:}i:(rm:mny conditions, however it is the most unstable of all major
patural resources.

e ———— g
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What is Soil Erosion: Water or wind, in moving across
the ground surfuce exerts an abrasive force which picks up soil
particles and carries them away in suspension, In a natural,
undisturbed environments, the denst cover of vegatation retards this
surface transposition of soil. Where the land surfaco is devoid of
protective vegetation as it must, be under cultivation, the soil is
exposed directly to the abrasive action of the eclements. Trans-
position process of an extremely rapid order is set in motion.
Stripped of the protective cover that normally anchors soil to tho
landscape, this indispensable material is moved a thousand times
faster than under natural condirions, This accelerated soil removal
is known as “Soil Erosion”. Unless steps are taken to check its

progress, it becomes the most, potent single factor in the deterioration
of productive land.

Evil Effects of Soil Erosion.
vegetation and much of vegetative debris, there is an equilibrium
between the losses in the soil and the recuperation. When man
enters the scene this norm is disturbed the losses being more than
the recuperation, soil erosion takes place the plant materials in the
80il are removed and finally the “crumb” structure of the soil is
disturbed. If the balance is to be restored and the productive
capacity of the soil maintained,

it is imperative to adopt soil conser-
vation methods at a sufficently early stago.

In nature where there is

~Apart from the damages to or deterioration of cultivated land,

soil erosion also causes severe losses to the community by the siliing
up of natural drianage channels, harbours, irrigation carals, power
and water supply reservoirs, There is also a close relationship
between the soil erosion and mounting high flood levels of the bigger
rnvers.  The decline and disappearance of many a grgnt
civilisation of antiquity are closely connected with the gradual

clogging up of the great irrigation and navigation systems on which
they depended for their Prosperity.

Estimate of Soil and W The rain
is generally spent (1) by surfa (2) by evaporation (3) by
underground drainage and (4) by plant growth. A sound system of
agricultural economy is directed towardg maximising the use of
1ainfall under plant growty. Ordinarily it will bg difficult or
impossible to prevent losses under evaporation and drainage while
it is possible to prevent or reduce surface runoff and thereby increase
water availability for growth of the plant. Trom the results of the
experiments conducted at the Sholapur Dry farming Researeh Station
it is seen that about 20% of total rainfall is lost by runoff which
erodes away 35 tons of goi : i ’
Deccan tract. In other words 1,6 of soil i
erosion or 1” of soil is 6 years. In light soil wi
will not exceed 6” the. ‘entire 80il will be 1ogt
years leaving the hard subsoil bare and unfit for any crop. The

by erosion in about 36
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. ; can be comprehended only when it is realised
enormltbi Of‘,‘cta{i[eyloiisf;‘:kes 1,000 yeaErs for nature to convert rock into
ol 1t (]g fit for cultivation while it is completely eroded and
soil 1 fti (eegm; 100 vears. The conditions in the Madras-Dececan
lost in eSSOf, ‘(much different from those of Bombay‘Dec.can and the
:z:g?t:r(imﬁ be taken to apply with equal force to similar areas in
our province also.

It is further known, from agricultural experiments that about
400 1b. of water are required forevery 1 le. of dry mz.mt.ter producei(kl).
In order to produce a cholam crop of 500 b, grain ar:;} ?00 .
straw yield about (500 plus 600) X 490 1b., or 200 tons or 2" o gz&ber
per acre is adequate. Therefore it is possﬂ).]e to producq la g%o (x;y
crop of cholam only if 2" of rain can be retained in the soil an mfz? e
available for the crop in the proper season. Allowing sur (?5}?
runoff it should be possible to produce good crops even wi
u scanty rainfall of 10" to 15" per annum.

This leads us to the problem in thf: dry tracts of our ffStat(:i
especially Madras- Deccan, of overcoming surfadee t_run-os Fne
conserving soil and moisture { or increased crop pro .uc .mn‘. urfac
run off and soil erosion are taking placg every time thele- is fa. ramé
These are the enemies of dryland cultivation, resulting in req_uenlb
famines. Hence combating them should be censidered as a nationa
problem and remedial measures adopted on a wide scale.

i i : '© ar i thods
Soil Conservation Practices: There are various me
of soil and water conservation which can ‘be broadly classified as
{1) cultural (2) vegetative and (3) mechanical methods.

In areas of low rainfall, special cpltural methods have .
been evolved which are known as dry-farmmg'pra.ctlcgs. Ampng
vegetative methods are included crop rotation, strip-cropping,
ley farming (growing permanent cover gragses) green manuring ete.
A sound system of crop husbandry with special emphasis on
strip-cropping is considered to be an effective answer o §oxl
erosion problems in slopes up to I'5%, w%ule the emphasis shifts
to ley (grass) farming in slopes exceeding 5%.

Bunding: Mechanical methods are most s_uccessful in slopgs
of 1'5% to 5%. Contour bunding and trenchmg are the main
mechanical treatments, to help in the greates{; possible conservation
of rainfall and to reduce soil losses by erosion. Contour-bundmg
is the construction of small bunds across the slope of the land, along
the contour lines.

In areas where the rainfall is low, ill-distributed or Pprecarious,
this method of bunding the cultivable lands conserves the available
moisture in the soil aud helps to give an assured crop. The size and
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shape of the bund, the distance between the bunds, the provision
of waste weirs etc,, are matters to be worked out on the spot,
taking into consideration the nature of the soil, rainfall data and
other factors. The rainfall intensity, duration and frequency
coupled with the length and steepuess of ground slopes constitute
the chief eroding factors while the resisting power is determined
largely by the infiltration and absorbing capacity of the soil,
its inherent resistance to dislodgement and the naturo of vegetation

covering the surface. Contour bunding aids tho

“resisting
forces”.

However, bunding in itself is not
soil erosion. Bunding cannot be eco
(below 1'5% and above 5% slope)
by proper tillage and other

a cure-all for all the ills of
nomically justified on lands
that can be adequately protected
agronomic measures like strip-cropping,
rotation, ley-farming etc.

But where erodable soils, long slopes
and high rain-fall intensities are encountered and where a large

percentage of erosion-permitting crops must be used in rotation to
provide a profitable farm income, the applicable agronomic control
measures may give only partial control and must then be reinforced
with bunding before adequate protection from erosion can be
assured. Bunding should always be supplemented with the best

" possible cropping Practices because bunding in itself does not
improve soil fertility but serves only ag

a basis for soil improvement
and other conservation practices.

Conservation of soil and water, in a national sense, reguires

the adoption of sound principles and practices. The attainment
of this objective includes the wide-spread use of physical
measures of land defence and t ain economic

he adjustment of cert
and special forces tending to encourage exploitation of soil. The
responsibility for such a national programme falls upon both the
nation and the individual. National respongibility involves the
protection of society’s interest in a natural resource of vital
importance to the whole people. Equally strong, however, is the
interest of the individual in the Good Earth ™ that he lives
upon. National action may be led and aided by the Government
but the soil must be conserved ultimately by those who till the land
and live by its products.

> by Without a widespread recognition of this
responsibility, any governmental programme of soil conservation
must be doomed to eventual failure,

Groundnut for the control of soil erosion
r

By
S. G. AIYADURAIL B. sc., (Ag.)
( Agricultural Research Institute, Coimbatore)

i titutes its most
. f a country cons ]
n: The soil o : ich provide all
s Intmd‘{‘ﬁtiwurce’ us it feeds the plzpts W;l(;d;hglter. Soil
yaluable naL“_l) needs of man, viz, food, clot mkg amore 00
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BYO : , ‘ o

erosion.
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Sheet and gully erosion: Sheet erosion occurs owing to flooding

by heavy rains and water running off the land in shects.

This is respon.
sible for the largest &gail

losses.  Gully ero-ion is loealised, making
trenches in the soil which deepen every year, finally leaving flat land intoa

number of sub-divided plots which are not useful for profitable agriculture
(6). These two types of soil erosion exist in varying degrees, d(-p(jnding
upon a number of factors, The intensity of their evil effects is not
proportionate to the total rainfall received by any place but to its uneven
distribution in periodie, concentrated showers. Gorrie expresses the same
idea by holding that an important factor in soil erosion is erratie rainfail
oceurting in a series of torrential storms. 1In arid regions where the saoil
is not casily permeable, the loss of surface soil due to sheet erosion by
heavy rains is enhanced considerably. The lay and slope of the land, the
texture of the soil etc. are other fauctors which influence the aoil losses.
Research on soil erosion in America (4, 5) bas revealed that the run-off:
off from cultivated land is less than that from uncultivated land. It
has aleo been shown that under a sunitable and well-balanced rotation, for

example, corn, wheat and clover, soil loss occurred only during the growing
season of the corn, while wheat and clover protected the soil.

It is recognised by all that in agricultural land where crops have tobe

grown, a judicious crop rotation is one of the important methods of pre-
vention of erosion.

Soil is lost only when it is unprotected and
exposed to the action of heavy rains for along period in the year.

Thick-growing crops which cover the ground and which are effcetive in
checking erosion must be included in the rotation. This, for prevention oi
soil erosion in cultivated lands a careful choice of crops to be grown is
very important. The groundnut crop has to a very large degree just thoss

characters which make it ideally suited for the prevention of soil erosion.
Let us examine this aspect further.

When heavy rains occur, shects of
water form in the field, holding within them the fine particles giving the

familiar picture of thick, muddy water and they begin to flow down the
gradient of the field finally finding a way out at the lowest point. Scouring
may occur during this process if the slope is too great and gullies may
develop. If the flow of water is impeded as much as possible, soil
particles which came up floatiag in the water would settle down and the
excess water alone would find its way out. With the velooity of the
flowing water checked there would be no chance for scouring to ocear or
gullies to form. This condition is fulfilled by the groundnut crop at all
stages of its growth. 'The seed is sown with the first showers of the
South-West-monsoon and within the first month after sowing the ocrop
establishes itself on the ground, the vegetative part leaving barely any
soil uncovored. When the heavier showers of rain are received the crop
would be dense and spreading. This not only helps in receiving the first
impact of the water but also aids in increasing its absorption by the soil.
By the end of the second month flowering is in full swing and a large number
of pegs (gynophores) would have penetrated into the soil forming sé
many points of support to the soil columns. To use an engineering
analogy the whole soil foundation would be * piled’ to secure the stability
of goil atructure This *piled’ system would last as long as the erop
remaing, that is to say, until the more intense rains of the North.East
monsoon are over. The root system of the groundnut affords further
protection to the soil layers. The most well-developed roots spread out
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and inter-twine from even within the first inch of the soil in the early
-stages of the crop itself and form a thick mattress for the first sixteen
to eighteen inches of the s0il. It is extremely difficult for any soil to
scour out from this layer of densely spread roots. In fact in our root
studies of the groudnut even a water pressure of ten pounds to the square
inoh was found insufficient to release the soil particles around the roots.

Though the groundnut crop affords protection by means of its flat
vegetativo parts to the soil during the South-West monsoon, where the
North-East monsoon is prevalent and torrential its value is enhanced in
ssmuch as the roots, shoot and the pegs would all have developed to their
maximum extent. I'or example in the South and North Arcot districts of

.this State the showers of the retreating monsoon are the heaviest
and the soil should have the maximum cover during this period.
From the records of the monthly rainfall maintained at the Agricul-
ture Research Station, Tindivanam (South Arcot District) it was
observed that the heaviest rainfallis during the months of October
and November. It isin the fitness of things that the South Arcot distriet
is predominantly a groundnut tract so that when the most furious of the

rains occur the groundnut crop would be in the full flush of growth,
preventing the loss of soil which otherwise would happen.

There are two ocommon varieties of groundnut, the bunch
and the spreading, and it is only the latter by its prostrate habit and

. profuse branching that affords the fullest protection to the sail.

‘T'his variety is, moreover, longer in duration by nearly a month than the
. bunch, extending the period of protecticn by that interval.

Mason Vaugh (2) mentions that the method of utilising vegetation in
the control of erosion is confined to the use of cover crops andof strip
planting and adds that a cover crop is a crop grown between major erops to
cover the soil and prevent erosion when the major crops are not in
the field. Any product of it beyond this is incidental, the purpose being
erosion control and not yield. Generally in America, but not always, the
cover crop is a legume which is used as a green manure. The requirementa
are that it should be dense, low-growing and that it does not rob the soil
of readily available food needed by the next crop. Though such a practice
is desirable, the cultivation of crops with the main object of reducing soil
erosion may not have much chance of success in India. But if a money
crop which has this property also in addition, is to be introduced it is
possible that the ryots may adopt it. Happily, in the groundnut we have
both these desirable qualities. By growing groundnuts, if not as a pure

erop, at least as a mixture with others, the ryots stand to gain financially
and the soil Jusses due to erosion are reduced considerably. Incidentally
the productiveness of the land is also increased.

, Studies on the relative efficiency of crop plants in checking soil erosion
were made at the Dry Farming Research Station, Hagari from 1938-39 to
1941-4l. Among the rainfed orops grown in the tract groundnut is the
eurliest to be sown and the longest to remain in the field. It is sown in
June-July and harvested in November-December. Its habit of growth,
especlally in the spreading variety where the leaflets are all more or less
fluv on the ground 1s especially favourable in protecting the soil against
erosion. ‘I'he anti-erosive values of the groundnut when grown as a pure
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¢rop as well ag mixture with other ero

was found that the spreading variety of groundnut grown as a pure cropy
and when mixed with tenai afforded greater protection to the soil than the
other crops. It had the maximum anti-erosive valuo, particularly in the
top one inch layer of the soil which is most liable for erosion. It was also
recorded in another experimont that the loss of water and soil is reduced
by as much as 507, by growing a groundnut crop of the spreading variety.

Wind Erosion: Wind erosion in our Stato is met with most
frequently i the Ceded Districts whero rainfall is low and the summers are
very hot.  The moethods practised for its control aro few and the
only one that comes to mind so far as cultivated lands are concerned is the
provision of wind breaks in the form of hedges, trees ete. The method is
not eutirely satisfactory, because there is no direct protection to the
surface soil.  Though the groundnut crop may not occupy the land

throughout the year, during the period that it doos, gencrally, between
July and December when 1he

Rusts of wind which aceompany the rains aro
severe, the protection afforded is complete. Very little of the soil can be
carried away when a dense m

ass of vegotation covers the soil, further
reinforced by the pegs of the groundnut,

ps were recorded at the station. [t

)

SUMMARY

Different types of soil erosion are described and the factors whicl
cause them are discussed. The utility of the groundnut crop, with itx
dense, flat, vegetative growth, its extensively developed root system and
the numerous ‘pegs’ formeg after the commencement of flowering,
is discussed in relation to the prevention of the different types of soi!
erosion, Though the commercial importance of the groundnut has beer
well recognised, its utility in reducing soil erosion as compared with the,
other dryland crops does not, appear to have been realised. This article
is meant to stress this aspect of the groundnut.  From all aspects of view
its widespread cultivation in drylands of this State is desirable. '
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In Oceania, where animal hushandry is absent, agricalture is
practised by women, developed from the age-old habit of gathoring
seeds and roots. LEven to-day, most of the operations in agriculture
are being done by women and they cannot be replaced.  This truth
of women doing all work in the tield and at home can be seen even
to-day among the Badagas of the Nilgiris. Most of the potato
cultivation is done only by women there. The women of Africa, West
Indies, Burma and almost in every country devote a good lot of their
time and encrgy in crop production. Are we not employing women
on all our farms to transplant, for hoeing and for weeding, for tho
harvest of crops and many an item of work where manly hands are

of no avail ¢

It is little wonder therefore when the Red Indians say that
“When women plant maize the stalks produce 2 or 3 ears, why?
Because they know how to produce children.” But thank God that
twins, triplets and quins are not of such frequent occurrence! Tt is
perhaps the maternal trait of tending children that make women so

eminently fitted for tending crops.

It is a fact for legitimate pride that in spite of the disabilities
of their physiological make-up, they had been managing the
cultivation of erops in the best possible manner throughout the ages.
Did not the women of Sparta manage the lands to feed their military
husbands who did nothing but fight ? It is only when animals were
domesticated and used instead of human labour that man entered
the field of agriculture. Women, irrespective of their place in life,
can come forward and lend a hand to mitigate the present-day
problem of food shortage, here and now. Here are some of the
suggestions that may be taken up. They are given in the spirit that
a penny saved is a penny earned.

Women can, where ever there is scope, raise a small kitchen
garden round their dwellings and grow pot herbs, root crops and
vegetahles. They need not depend on their menfolk to do this job.
The bread winner often winds a long way to office, spends many
hours there and returns home too weary to do any work. If women
spend a few happy and healthy hours everv day in their garden
they could save a lot and save the bother of buying stale things
from the market or from street hawkers. Tf they grow more than
they require they may freely exchange them with their neighbours
or sell them to others.

Women can Jook after a cow or two if they find place in their
houses, to meet all their milk requirments. A cup of good milk is
worth four you buy from the rider of the steed of steel. Eggs, a lot
of them, you can have and fresh too, if you keep a small flock of
fowls. We believe that an eggz a day will keep an ounce of rice
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away. What is meant is that we can manuge with the rice that we
get as rations if we take a variety of dishes. This suggestion is
not meant to affect the vegetarians unless they wish to change the

classification of eggs.

Bee-keeping is yet another way of providing sweet food for
young and old with little trouble.

Women can do a lot reduce the demand for food if they reduce
waste. The age-old adage ‘“ Waste not want not”’ was never truer
than it is to-day. They can achieve this by making dainty
dishes and adhering to austerity menus.  Entertainment on
a lavish scale leaves a 10t of waste in its wake. Women can render
some service to the nation at large at the present moment if only
they make up their minds to observe a few simple things while
processing food for the table. Polishing rice is almost a craze
now-a-days; while it satisfies the desire for glamour when rice looks
like jasmine flower at the table, it is devoid of all its goodness.
Why not women do all the pounding of rice as of old in their own
homes? They will get all the bran too and the much-needed

vitamin B.

If more of millets and pulses are included in preparations,
wherever possible, there is no need to be depressed about the
reduction of rations now and then. More of roots and tubers can
be included in the daily menu. Even an ounce of groundnut in the
daily diet will make it richer,

Women can help a lot in saving foodstuffs that would other-
wise go to waste by sun-drying or ‘“dehydrating”, as it is called
by the scientists. Drying of bananas, mangoes, brinjals, fish, meat
etc., was common in our country for ages. The idea behind this
primitive practice has been to provide some victuals against rainy
days. Canning of fruits and vegetables can be done at home and
every housewife can do it with a little practice. With some care
and ingenuity, every housewife can do many other useful things
that will be too lengthy to describe here. If she only bears in mind
that if she makes less demands on the meagre stock of the Nation’s
food she would be serving her country well. It is now ber duty to

render all the help she can, directly or indirectly,w over the
present crisis. ; e .,
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ANNOUNCEMENT

THE RAMASASTRULA-MUNAGALA PRIZE, 1951,

1. The prize will be awarded in July 1951,
2. The prize will be in the form of a Medal and will be

awarded to the member of the Union who submits the best
account of research or enquiry, carried out by him on any
agricultural subject.

3. The subject matter shall not exceed in length — twelve
foolscap pages, type-written on one side,

4. Intending competitors should notify the Secretary of
the Madras Agricultural Students’ Union 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 non-de-plume.

5. Four type-written copies of the essay should be sent.

;.- 6. The name of the successful competitor will be
. announced and the prize awarded at the time of the Conference,

7. Paper or papers accepted will become the property of
the Union and the Union reserves to itself the right to
publish all or any of the papers.

8. All reference in the paper to published books, reports
or papers by other workers must be acknowledged.

9. The last date for receipt of papers has been extended
upto Ist June 1951,

; 10. Further particulars may be obtained from the
X Secretary, the Madras Agricultural Students’ Union, Lawley
Road P, O,, Coimbatore. :

wagne

T. S. Lakshmanan,

Secretary,
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