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And here it must be pointed out that the essential neell 1= plant-cover, ‘pro-
tection ond something equwulent to o farest floor and nat ﬂr:mﬂrﬁj’ A market-
able prodict. Another need is to introduce into the rotation an sﬁequsmpzrmﬁ
i humus-forming vegetation and in a covering that will be: impervmm 0
vrasion, Inshort, to endeavour fo establish a closely- knit grnund covering
vegetation of a character as similar as possible to the grass and clover . Tey that
counts for so much in the rotation in temperate regions.

Anti-Erosion Measures .In most regions of the British Empire the dengers of
erosion are now realised. Thus, Australia set up its Soil Censervation Bosrdin
3941, and Kenya created a Soil Conservation Service in 1938.° Anti-erosion
measures are being pushed forward in Gronada, West Indies, Barhadns, Eﬂﬁuf.ﬂ-
}and Uganda and-Nyasaland, to mention but & few examples..

Taking the world asa whale, it is. however, to be ﬁuubte& if ths extrents
perils of soil erosion are anywhere fully nppreciated. - Man is not’ 'yet trained fo
take more interest in and care of nosteritv than in his own immediate affairs
and difficulties,

Soil erosion is the longest of long-range problems, it~ must be. n..-.;:re.::f:er_?
everywhere and countered everywhere. The problem is basic, and is fundz-
mentally one of point of view. It must be reslised that soil tskes thousands of
vears to'develop and can be sguandered -aud lost in s decade. No swstem ‘ot
farming should be tojerated that does not first and foremos: take care of the
soil. The prime need of takihg care of the soil must dictate the crops that are
vrown and the rotation {ollowzd and all the methods of cultivation adopted—no:
economics

Soil erosion is a world preblem. Man must obey the demands of the sail o:
perish. International trade and internationsl relationships must needs he such
as to cry halt to soil erosion and not as in the psst'to.invite ik

Organisation of Agriculiural Research in India
By R.-'-"..D BAHADUR B. VISWANATH, C.LE, F.1L.C., EN.L

« Laom nlnd to nccept the invitaticn of the National lnshtrte of Scignces fo,
purtlc:;}ate in the sy mpnsmm on. the pnﬂt-war arga ms 1tion al resann‘:h and 't
contribute my views in respect of Jgr;chltur..l reaearch in ITndia.

Agricultural Research has been in progress in I‘m:hu fur'* fﬂrh' vears. During
this period an Indmn school of Agrifultueral research w:th a-Inrge body of
workers has grudunﬂy grown up. In recent years uﬂ!‘iﬂ‘.‘llfl!t‘ﬂl research and the
argenisation forjit were under review and readjastment, Tihe Royal Cormmissian
on Agriculture reviewed in great deteil betw'een the years 1926 to 1928 amd Sir
John Russell and Norman Wright in the yeor 1937, In examining sgsinio
I'E-fEI'E'I.'I.CL to post-war reguirements, it is negessary o consider first the nature
nf post=wur ngricultore and jis pruh-Lms that are likeiy to arise and the:n the

| research organisation to meet the requiremems‘

. Hesearch has never been moare populsr and move in demsdd than now,
There ['-} therefore; no need to expatiate either gn the valve of research or o
its practical contributions to sgricultural developmeat in Indis. We may
ussume thet.as in the past research is ane of the agencies that can assist agri-

" culture ;-.n-:] pmce:c-ﬂ straizht to the consideration, of post-war problems aad
research. '

Past-war Ageicullore nad ite Froblems The EEEL‘_JZ- of wwar i= dislocation and

change in the existing system.in varyiog degn.es Some CTODS gad comimoditias

* have last- their export markets, Food crops hm‘e exchanged places with indo-
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strial ﬂ_nd commercial crops. Ways of life and modes of thought have changed,
fﬂlluw:t:ig the war time changes in the agricultural, industrial, commercial and
economie fabric of tlags country, The restoration to psace is notl necessarily and
in e_ve_rz._r'case- the return to pre-war life, The masses of people require to be fed
and c]ugt_hed and housed better than before. The peasant soldier. will emerge
with wings from his khoki casing and will demand,occupation and instruction
in agricultural, domestic and village matters. Post-war problems will not be the
usunl crop and iive_—_stnck husbandry only but also concern the production of
healthy farmers and retairing them on the land. The peasant farmer staying at
bome has I_;.!gc'nme more self-conscious, He hss begun to think in a different
;‘r_::_nl.';er and he needs more income, more buying power and better standard of
ving,

. There will thus be two sets of problems. .One sct of problems may. be des-
c::_ﬂ_:-nd_as "immediste’ and will be those arising directly out of current war con-
ditions such as chenges in cropping systems, éffects of inadequate nutrition and
the return of the demobilised farmer soldier. The other set of problems are
those- concerned with the larger economic nationsl reconstruction in which
ngriculture constitutes the key problem. The two sets of problems-which are in
the main -wgro-economic s#nd psycho-economic are closely inter-related and
require scientific appreanch and solution. :

. Comporison with sther conntries—Agriculture is an enterprise which isstill
dominated by Neture and environment, and more s6 in India. There can, there-
fore, be no complete break with the old and building anew, but it can have any
stvle of sliper-structure, exotic or indigenous, The important point'is that agri-
-culture gives shape to resesrch ond research, in turn determines the pattern of
afiriculture. It is, therefore, notors] to look to other more advanced countrics
for inspiration and for imitation of whatever appeals #s the most progressive
and the most suitable, Such a procedure, besides providing a short cut to pro-
‘gress,'holds the country and the system =5 an idesl to work up to. But idealism
should not ignore realism if risks and disappointments are to be avoided.

Countries like Great Britain, America, Australia and Russia and their depart-
ments of agriculture and research are held up by some as examples for imitation
in India. Aparl from differerices in climetic conditions, the agricultural history
of those countries is very short compared to that ofIndia snd has been largely
concerned.with opening up virgin lands which ere agriculturally much vounger
then those in India. Although the basic science of ngriculture is the same every-
where and much of the knowledre of the temparate countries would be expected
te¢ be applicable to Indian conditions, it hos been discovered from experience
that it is by no means the case with ell such knowledge., Compared to Indio,
those countries have very much essier tesks, The farmiog communitlics of those
countries consist of large sections of people who ore mainly immigranis either
through love of edventure or hopes of meking fortunes, They [arm large forms
the smollest of which is many times larger in size than the largest average hold-
ingof this country., The new-comers either did not originally have anoy or anly
indifferent knowledge of agriculture. They were, theréfore, in need of ndvice and
were onxious to have it. There science nnd research contributed largely to the
csheping of new sgricultural ventures and having succeeded with science nnd
scientific advice the cultivator is anxious to bave it, In Indin the position in the
jong established pgriceltural sreas isotherwise. Wemey expect similar worl:
and results in Indin also in utilising unculfivéted lands,

Tlie Russion syelem of collectivisetinn is somelimes beld up us an exomple
for imitetion. Thieis primerily based on the helief arising from the larpe ex-
parts of wheat from U, 5, 5. R, in 1930-31 after n few vears ollowing the intro-
duction aof the systems of collective farming u2 port of the planning svetem. The
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incrensa was only in the total out-turn and not an increase per ncre. 1tig the
result of an increase in the cullivated arca frum 279 million acres in’ 15'22 tn 326
million neres in 1931, un increase of 57 million acres. There haé been: no ‘in-
erense in yield per acre, ws will be scen from the following figures: gusted from

tlie Stanflord Umvérmy Reporis:—
Crofs yields in Russis, i wnils of GO lbs. fior aare.

1909-13 1925-29 1928-32 1933-35
All grains .. 110 117 11-2 e
Winter wheat 129 12-7 127 126°
Spring whent 92 105 90, 106
Rye e sas: 110 1271 .].'*.'1_ 120 -
Oals it 8 13D 12:2 132
Barley . 127 11'8 122 126

These yiclds are no better than those for India. Collectivisatian alane can-
not be expected to result in incressing the'yield per acre’ in India. It should be
mentioned here that it is doubtful, if jn other countrics the net result of modern
agricultural practices is increase in gross production, [n India soil festility and
productivity is largely the work of Mature and to asmall extent the skill of
man, while in the temperate ccmutru-s_;pruductwlty is largely the work of man
und less of Nature. Superimposition ef skill over MNature's bounty without
cureful examination is risky,

In contrast to these countries India is a country situated.in the zone'of dry
tropics and sub-tropics. The size ol the avérage holdingis tiny, 'The agricuol-
tural systems are several centuries old and are worked by farmers whose know-
ledge and practice are inherited from generation to generation, - The knowledge
snd the ability of the average Indian farmer is such tlint he con get the most out
of his !nnd if only he were independent of finoncial consideratione. .

It follows from what lias been said just now that.in Indin so_much'practical
knowledge his already been discovered through expericrce of gentrntmns that
the scope {or ndvance at a rapid pace is less than in the vew countries and by
methods adopied there, Whatever ills of agriculiure there ure in those countries
they are only allments of vouth and are ersier to cure than the dizenses of.age.
In India, it is the-disease of nge nnd genera] debility and what is required is
re;uvenutmn, and enrichment of gsoils and systems for grentu vficiency.

It is not difficult to see that this inherited expert knowledge -of the Indian
cultivator and the settled Indian agricultaral systems ure not to be "despised us
they are capable of quick adaptation. If fresh proof is wanted in support of
this it can be found in the recént experience witlh the 'grow more {6od” cam-
paigo which buas brought out premineutly to the view the fact that guick
adaptability is an inherent feature of the ml:huu farming systems and of the
Indian farmer. Nevertheless, this precious giit is of no use in :zsmmilntmg
quickly the systems and methods borrowed from other countries and super-
imposed on the existiog one. The philosophy of the Indian larmer which is
misnamed conservatism stands in the way, Conservatism is not peculiar and
speciul to the Indian furmer. [t isa chnrﬂttﬂtlstm commoen to: {urmers #ll over
the world, but the Indian cultivator is admittedly more conservative. It used to
be the fashion to blame the conservatism of the farmer for failure to register
more rapid and more spectacular sdvance in the improvement of Indian i agri-
culture. That is all gone now. LExperience has shown thut the Indian eultivator
is not at all incapable of appreciating or unwilling to take up a'new thing if it is
a real improvement and is within his means,  He is quick to see improvement
but he is not accustomed to deduce his practice from theory. He wants definite
advice in clear and unambiguous terms. He'does not even need and insist on
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demonstration. - li'a new crop is to be tried, he wants clear instructions on the
s0il conditions required, on the exdet time te sow or transplantation, when and
what amount of mnnure to be given, und on the after-core and treatment of the
crop.. He wants.and naturally so. infallible. advice, We are still far from being
thle to give such ndvlce. That is because, unlike in other conntries, the Indian
cultivator m\d his agricultural practices have been for ahead of the advent of
modern sc¢ience into Indian agriculture, The science underlying the practices
af the: cultwnﬁ}r must first be learnt before we can teach him. .

C.'lurfua.i’.t and Philosophy of the Agrm:mm*u.t—W:th conservatism there is also
poverty,. As Bernard Shaw has said, the trouble with the poor is their poverty.
It may nls0 be'said that thev nre poor beewuse they are illiterate and they are
illiterate becauae they are poor. Consery atism snd poverty and the conditions
of his profession have-tombined (o develop in the Indian farmer np outlook and
philosophy which are different from thdse of the Lirmers of the other countries,
“ecupations and experiences play alarge part in moulding charucter, outlook
and philesdphy, In tlie new countries suctess with science has been largely
responsible in shaping their agriculture. The circumventing of the phenomena
of Nature (which are much less erbitrary than in India) hes developed faith in
science and scientific outlook with a materielist philosophy. On the other
‘hand, the Indiap farmer has been recustomed to witness season after sesson and
vear after ear the majestic march of naturs] phenomena. Atone time Nature
is so bountiful thet he need do little. At other times Nature adopts so arbi-
trary = mien‘lhntﬂl] liis efforts are set at naoght. He hns learnt to occept
MNature's gift with philosophical resignation. .

Unless the mess philosophy of the receptor couniry is as nearly similar to
that of the donor country, suceessfol imitation of exotic syvstems and methods
ore pttendoot with vacertainty and ricl,

Agricultural Researeh vis-a-vis Practice—When sgricultural resesrch began in
this countay forty vears ugo, there wis available the report of Voelker, who at
the invitation of the Government of India spent. two venrs exemining Indian
agriculture and sgricullural practices in tha light of scientific knowledge. He
paid a tribute to the Indian agricultural syetems end (o the skill of the Iadisn
cultivetor snd stressed throughout his repart the importance of the seienlific
stody of the existing svstems and prouctices, The urpe then, as now, Dbeing for
guick res uli;&. it sppesred lopicel to begin with the application of the rosulls
found suecessiul in the more advanced countries and also to adopt their Tines of
reseurch.

Althourh the applivation of boreowed knowledre hind often the disconcerting
habit.of leilinpg. callaternl research bus helped toneke substaatial contributions
to knowledge nnd meterially benefited the cultivator through incressed vield per
ascre 2nd in other ways,  Thoe most tungibie economic results have arisco from
plent breeding which wus effectively supplemented by belfer infurmed use of
manurcs and fertilisers and irrigation water and control over discases ol live-
stgck. The -intrnduction of sugarcane mills nnd chafll ecutlers vre excellent
examples on the implenient afde which eppealed to the farmer. In other éivee-
ticns it has been larzely noquiring new kaowlodpe on soils, crops and of pests
and diseases vccuring in the couatiy, .

While it is true thet veluanble resulis in voil, plant und pest scicnces have
accumulsted, more hus vet to be learnt before making more tappible contribu-
tions (o proclical ryFiculiure either by way of developiag new proctices or by
modil{ying old ones., =t shionld Le horae in mind. thet onderthe domincting in-
fluence uf new thenratical knowledye sod concepts, most of vz arvupt Lo forpct
or ignoare the neeessisy o first cpply such bnowledpe 1o wreeriain the principlos
underlying or gaverning existiog practices ctherwive interpretativns snd by pus
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theses cnuse confusion instend of clarification and the resuits have generaity to
be described os disappointing.

Collateral laboratory research ond ficld expericnce have beenslowly hut
steadily clarifying knowledge. The various environmental and scientific fectors
underlying our agricultural practices are becoming clearer. Esch of the cofi-
cerned sciences is taking its place ns important but not as all-important. There
is shaping a new outlook born ol the realisation that in dealing with our agricul-
tural problems resenrch should concern itsell more with the study of the existing
practices and methonds with a view to further improvement.

Modura Agricuiture and its ancillary needs:+— T huve devoted same attention to
the compurative exumination of the agricultoral historics and the agricalturist
philosopliies ¢f India and other tountries, to show that Indian agricu\'tdrc
constitutes ¢ problem of its own and that improvement should come from within
and not from awithout. Many years of experiment and research are rdquired fully
to understand the sgricultural systems und practices of the Indisn cultivator and
to build up new Indian egriculture on the solid foudations of real knowiedgea,

Agricultural research reduced to simple terms. hus to deal sl along the line,
with problems concerned primarily with growth and competition. In crops
there is growth and there is competition arising from maay plants growing to-
gether; there is growth and competition between insect life and disesse-causing”
life on the one hand ond between these and plant Jife on the other; there isaleo
‘growth and competition in respect of animal life ; and above all, there is Erowth.
of human populations and fierce competition in all spheres of activity. Added
to this, there is growth and competition in ideas, values and standards and the
impoct of these on agriculture brings about changes in th> economic significance
of ngriculture itself, and research has had to sdjust itself accordingly.. Within
this generation we have witnessed the oscillation of the emphasis between food
and industrial crop production and on the stress on qualities and standards,-—all
due to growth and competition in ideas,

There is, therefore, need for the systematic and continuous sscertsinment
of facts and problems in their locul and general aspects to provide clearly
delned objectives and a base line for research in the shape of reliable statistical
and other information worked and classiiied by agricultural departments. Other-
wise, ideas and schemes of research and development in “the wuke of research
cannot emerge from the sphere of supposition and controversy into the sphere
o('xjg:usonnlylc vertainty and constructive effort. It is in published record thut
about ten years ago the Director of Agriculture and the Rice Specialist of 8
major province came to the conclusion that the province was producing sufficient
rice, il not more, and that endeavour should be made to restrict rice cultivation.
We know toduy thut there is actually a high deficit. If nccurate statistics were
available these authorities would not have come to the conelusion they did.
Even today we are in no better position with regiard to accurate statistics.  Con-
sider the oft-repeated ery which deplores the miserably low yields in India
compared to those in other countries. There is no’'information whether yieclds
from a single crop in u year are compared with the yields of a crop which ferm
part of two or three crops in a vear:. nor is there accurate information of the
extent of areas compared. All that it implies is the urge for increased produc-
tion per.acre. That is right so far as it goes. Dut for the aid of resesrch (here
must be accurate information about regions of maximum, medium and minimum
productivity. '

Another point is that research cun only indicate the means of development.
The paths for progress must be marked by the economist and Juid by the State,
Here ngain luck of accurate statistical information hampers progress. Research
must knov{to what type of agriculture it has to cater (peasant and subsistence
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farming, collectivised end power farming by Government or to cnmmercmlised
s,'-n& mcﬂhumsed farmmg by synﬂmntes] The significance of this observation
wi'l!- lm Epprecmteﬁ when it is realised that knowledge and application in the
dyﬂ’erent l]rannhes of ug:‘multuml science have not developed apd cannot deve!np
at the same tate and to the same degree, although there have been ‘advances in
all the brﬂﬂﬂh&s ﬂnly by providing authoritative and reliable information for
mltmtmﬂ research for the application of the results of research and on the
results of such app‘iinatmn can we hope to derive the maximum benefit from
research,

Psgncuiturﬂl research is expensive and takes time. The ﬂdvnnues in know-
ledge nnu tachmqun and the results of applmstmn open out new approsches, It
is, therefure endless and has no. finality. ' The demand for quick results is im-
practicable. ' Such demuand has often resulted in short cuts with less: important
and temporary results, and bas been. rEapurslblE for the origin of terms like "long
range’ and ‘short range’, 'fundamental’ and busic’ researches, These vxpresﬁmns
have reslly no meaning. Research is research, whether appl:ed of pufe.,  We
must learn to differentinte between researuh end experimcnt. Some of the
prmciples of scmm‘.e can be applied in their geperal and gimpler forms in many
problems; several’ nthers are not capable of direct and immedinte upplication,
but such knowledge is necessary to partly or .wholly, bridge the gap between
zdeal and actusl conditigns and to build up a rational svstem of agriculturesuited
to the needs of the country.

- Attention should here be drawn to the omission of an important item in our
scheme of research thus fer, numely, psycho-economic research in.agriculture.
Research in that direction may throw light on the peasani farmer’s mind and ex-
p]am why co- npemtmn succeeded or failed in seme places and among some com-
mumt:ea and elso find reasons for the different degrees of thrift and ﬂutioﬂk in
different regions ond in different communiries and professions in the same loca-
lity. This knowledge is valuable directly in-the application of the results. of
research and ‘indirect]y in the orientation of research in the light-of the know-
ledge.

The Agency for the Technical Promotion of Agriculture Ganeral consideration
—To the individual farmer wgriculturnl research can nt hest menn a small im-
provement. In the aggregate, bowever, sgricultural rescarch means 2 lurge
increase in the production and wealth of the country. For this reeson the neces-
sary enthusissm und. impetus to promote agriculture cannot be expected to

come from iodividpals or grovps of individuals. 1t has to come frem the Sfate—
the puthority responsible for agriculture vnd rurs] welfare,

The expression “technical promotion’ includes both research and develop-
jqnent in the wake of resezarch, That is to be expecteﬂ #s otherwise rdeearch in
an applied science has no meaniasg and will be without purpose. Although the
present discussion is conficed to technical promotion it should be borne in mind
that it is an important part of the larger struciure nf ﬂgrr{:ulturc nnd js pro-
l'ﬂum}]'v inﬁuen:éd %:I}l" the economic structure oo tln.une hend and on the other.
by the extent and influence of political representation of agriculturniinterests in
the counsels of the Govérnment. - Discussions nnd contreversies between ngri-
culturgl and other economiec groups and interesis will urise and disputes are
hound to oceur in sgricultural inferests themselves, _

Whatever may be the shape of post-war agriculture, its success depends on
the efficiency of the ggency for the fechnical promofion of agriculture. 1t is, there-
fore, of the greatest I'ITI'I'FETI.T"TICE that this agency should function e two import-
ant hamr.' Lona:d;rqimuq‘ (1} the sgency“or mganisation should not be sffccted
in any manper:in ihe accumulation of knowledge nnd e’ techuical application,
(2) it should be :fsufﬁcleut!ir elastic ta permit changes. Mistakes may have been
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st the beginning and experience with time ond wore mature krowledye msy
show defects. The constitution nad the system of working should e sufficiently
fiaxible us to permit correctionss ta be made essily and rapidly, ln’fc'gc‘gd,;m the
scientific aspects, it will be sdeantegeous (@ consider separately -organisation
For research acg argarisation «f cesezrch,

" Qrganization for rescaveh~T he tendency of modernsgricnlturel researcivis fo
rely lese end less on the classical old methads of selection end breeding of plants
and animais, 901! zoslyses und munurial experiments snd of pest-and disense
control, and to place more zad more emphesis on genetics, ecoloay, physiology
#nd technology. Another impartant develspment is‘one crop station research’
where teams of specialists concentraie attesntion ou improving the econcmic
eificiency of one crap, The organic . ion for research must be designed 10 cover
the whole range of agricultural wetivity. We want more resezrch snd more and
more knowledge. The demand far more reseateh witl be followed by the demend
for more treined men and the orgraisation shbould he such as wonld ‘provide &
steady fiow of such men. In‘addition-'ta the mrin hode of what may be called
‘dircctad’ resesrch workers with delinjte objectives, we should 2iso have 2 large

~aumbec of *free’ rasearch workers to act as pioneers in opening wp new fields o!
thought and resencch. [n the category of “divected’ research workers, there
should be a very large bod v of field workers who form the base of the pvracnid’

" af the research organizati on. ‘This is the body to establish Iiarson betwees the
research worker and the actusl cultivateor, big or smail.

Organisation of ressarc i—Organisetion of research is as difficult as it is vita!
in the organisation for research, "It is concerned with the Human element and
the psychology of-the workers., Research is creative end ereative work.is rzostiy
of individual rather than of arguoisations ecad groups. Attempts 4t ahsolute
s#nd rigid contral by individuals or committees iz liabie to lead to disappoint
sment because such a control does pot zllow any ene to grow ahove the iimita-
tions of the controlling individual or cummittee. As against this therve is the
fact that some investigators are com peteat snd make their best contribution ¢
when working alonce and on their initiative while some workers lack originality
and initiative and are productive on Iy vader guidance, -The majority are bet-
ween the two extremes. And there is the necessity that the activities of the
different classes of workers #nd of workers in .different brunches of science lye
kept directed towards the objactive of the plap or scheme drawn up. Qrganiss-
tion of research and administrative stiention are, . therefore, necessary to over-
come individunliscic view-point, and to develop co-operation, collaboration and
¢o-ordiantion. ‘

Co-operation and collnbnration are entirely personal matters to. be accon:-
plished by conferences end discussians end'excheage of workers for which the re
should be adequate and suitable provision. Co-ordination is a dificult matter.
It may be considered under two divisiohs: co-ordination oo all-lndis scole, and
co-ardination at research instit utes or stutions. The paints in favoour end agains:
¢o-ordination of all agricultural rascerch on all-lndia scale m-e.brieﬂy gi&'én
helow:i—

In fovour of co-ordinazion-—{i} Unnecessury duplication is prevented oy rede-
ced, {ii) comprehensive attack on problems’is bossibie, and_Tiii) disedvantages of
srtifcisl political boundaries are eli minated.

Against coordination—{i) Tends to suppress individual crestive ability aagt
becames too mechanical, (ii} tends to cumbersceme 2nd uowicldy orgapisation
and consequent waste of time and paper in preparing ‘Unnecessary reporis snd
travel, and {iii} unless suitabie’ienders are nvailable, who by their scientific emi-
nence in that particular field cue gommand instead of deuzanding respect, to brinc

=hout voluntary co-ordination.
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- Coordination either on 20 all-lndic scale or on ¢ resdtricted scale should mot
Earlsmi Eas nutﬂeher‘hlly friled whew:khe objective is specified apd definite.
Rt whe:z it-is-spoght te apply for researeh in genmerui, even mupnﬂ:ﬂulh
Wranch of seience, the disedvunteges outweigh the sdvantoges. On the other
kiand, the cau&-tmns inberent in the agricultural research institutes and experi-
ment :I:nhfh‘m sfford scope for internal ;:o-nrdmntmn and linling up the differ-
ent hrnm.ires of sciences towards 5 common objective. It is hete that co-ordina-
' tion should begin. The actual plan end progeamme should not beimposed by
administrative et from zbove, but moest be settled after-discussion by the
woarkers themwlvew who enalyse, snd dissect problems and. construct such co-
operative plnn ug will invalve joining heads hnd bands. Ihe administrative
asiterrtion 511-uuld have bothk vision and, tzct and should provide such sssistance
and encourzgenent us will ce-crdinnte rather than subordinate -and such as wili
' drrer:.t rather than dammnte. The smount of wasteful overlapping and duplica-
Elﬁn. if thereare eny, are negiigible. Even wher two or more centres ave investi-
gating the same subject, it is usually seeq thot they hzvu approsched the subject
from different angles and are. likely to helpeach other. Suoch a eonjunctien af
| eayeiries-is goed end not evt[. As Prof. A. V. Hill, F R:S., M.P., pointed out us
rncentlynqs_Junel‘?-l co-ordina tion will come natesally with increase of hngw-
Nedgeand contact., - ¥t should be corefully temded 2nd net “just pushed into 2
mechanical frame work ficst planned from cutside.’

Tﬁc-Ex'fsh‘ng Ruscarel Qrenisation—The beginnings of orgonised experiment
and improyemenst in Inéian agriculture may be traced.to the establisbment of
the Agri—l—h&rticu!tt-rﬁl‘ Societv of Todin about the vrar 1830.- This Sucr.etjr encour-,
-aged experimants with :mpurtad implements and crops, orgenized meetings and
discussions, and pulrhshed its proceedings and jourgal. The Dharwsar-Amecican .
and the Punjab-American cottons are the remains of early eforts by importios
_a party of Americen cotion growers Wind cotlon seed for developing cotton culti=
vafion in Iodia
“The establishment in 1905 of the imperisl Agricuitural Fesearch Instifute
and of the departents of agricolturs in the Provinces mark the hegipning of
susteined und systematic cffort in scientific agriculture and reseurch. A later
development was the establishinent of separate organisations for the scientifc
studv of the problems ol growing tea, cofiee, cotton apd jute.  Following the
recommendatrons of the Roys! Commission on Agricultore, there.come a further
develapment in the establishme ut of the Imperial Counéil. of Agriculture!
Fesearch in 1929, to promole research , to co~orditule the activities of the varioun
provincial governments, in the cld of agriculture and te supplement such acti-
vities as and when pecessarv.. The !mperial Coupcil bss dénce much to furthe-
rese ﬂn.h and bus brodght inta beiog special stations and centree for rescurck an
patatoss, sugarcane, tabyceo and various (ruits, instituted ceveval co-ordinsted
schemeés of resserch in crop .mti giigisl bushandry aod r.ut,am':ged and exifstad
the co-operation of waiversilies.

‘Muring  these fc-rtr years an indivn school of auricultural vesearch has
staﬂdriy prowo up, with o numercos body of ugrmulfun! seientisis W\.rrf.! nE o
the central aud pmwm,ml instirptions sod depar :r'u.nta. umiversities and othes
epucial argumﬂmtmrﬂ ahn crop basis.  The wen bl research “instituted give poste
graduate troining in methods of resesrch, and are placed snminrtv s the pmiver-
sities in fhat the funciions of both axe im the main sfinilzz. Both are for post-
graduate insiroction apd research. The differemce i thet ‘in an agriculioscsd
research Fmstitnte thece is that direst snd fiving contuct with vealiry, nammely
crap graw g and mridtsining of fivestoek. in zn zgciculrorel institute ooo-
tinuityend collaboration between cevers!t seiences ore nssured or cou be insisted

" upoa. Here the problemy is the cemtrzl and tized point.  Jo 2 uptversics
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eantjuniity ::;::} vuetnined colleboration may or roay pot be possible,” nar i'.‘-'a!.‘l nhny

ba inkisted upop. There the professor - the central and fixed pn-int. “I‘ha
workers are siadents wha [requently change. There is the other nnﬁ the murﬂ

impareant copsideration and that is the distinction between filling the mmd und,

fprming tie mind, A rescarch station gives the ym.m:, student several oppurtu-

nities of confeet with day te day agricuiiors] prf}h!emﬂ enah!mg him to form kis

wrind, Phic is o tvpe of troining and experience which is far more advanced and
spiciel in ehuracter than cou 1d with any propriety be included in e university

curriculum. The young sgricoitural research worker of todsy is makmg his®

mirk Becavse of more than pessing #cansintance with the m,r:cultursl I:II:'D]J!ET.'E";

and methnds, {3e cannot forget that, however mnt:ﬁesily sound and- econag-

nrically feasihle bis work may ke, he ¥ . not camp!eted his work unless it czn

he aperated in the feld,

In rhe provinees the depertments of sgriculture impast instruction in their
agricultural eolleger which ere aflilinted ta théeir respective universities, Th&_
pravipcial institutioos and their research stafi ere directly lioked. to the cul-
tivntor through the district stafl. These organisatinos constitute what may he
celjed the * u'&es and ears” {oi research and ure in o position fo corry out experi-
ments wnd to provide jutelligence frowm their local experiepce. .  There are the
central institutions to #palvse 2nd synthesise the informetion. with & detached
and wider view and to institute further research with specific Dbjactweﬁ. There
are the universities, which can take @ more compietely detached view of ‘the
aveilable kpowledge and advance basic hnawledge and techniqgue. There'is thus
le mechanism which hus in it the capa eity to run research 1ike s relay race the
rrr.c group handing knowledute to the other group of workers.

A suitable fromework of organisstion for research is si'ﬁad}' there. | say
advisedly framework, because it is nething in sizc compured to the sjze of the
country and its requirements. The [ramework needs cansidersble flling up. 1o
should be mentionad here, rhat if the organisstion for resezrch shouid be effici-
ent the emolumedts offered. particularly Lo young recruits, sheuld be much
betfer than what they sre now. Egquipping cuesell for resesrch jsvery expen-
sive., The worker has in the Grst plac e to go through long and expensive courses
ef university end post-grnduate edu cation spd then snother expensive coudrse of
study in some branch of egricultur ol science before be ¢an think of emp loyment
ne an ogrictltural research worker. The salaries offered ¢o 'these young men are
ridiculauely low; Ihmc is no sec urity of tenpure; the prospects are next to noth-
img in must cases.  An organissrion packed with nnthusmstm young werm with
no or gloomy outlook cannot b e expected to produce results much less wonders,
The system should he remedied at the earliest eppertunity.

Theeo is need for'y contral groenisstion with grip netaply on research bat
also ou agricultural policy. Research alone is not esough. Apricultore and
research policies are murtually reluted and, therefore, the polities need constanr
cexamination-and periodi cul ve-orientation. There must bea central organisatios
wizose functions should be (i] ta ioterpret ageicultural reseurch fv sgricultyrsl
reconstruztion and policy, (ii} to secure for the benefil of qg-‘tcuiture Lo-gpere-
tion and LUIiuhnt‘ﬂtmﬂ between, the different nation- i}ul.'rmi'rg depurtments and 1o
secure co-ordinstion for the even figw of Lurai life, £iii) to secure sccuraie stati-
stical and other infor muoetion on matters n:ﬂnmermnp: agricultore as @ w&q:e, and
(iv) to interpret larger sgricultural and economic (rends for tb.a geidasce of
apriculturai 1.&5F.~arch apd te pravide a general plan for research which is at once
comprehensive and sufficiently flexible to admit expansion and ‘adaptation to
chunging needs, nationally and internationeslly.

The Ilmperist Council of Agricultural Researth cun he suitably altéred in its.
structure, canstitution aad working system, te enable it to funetion as ths
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'Eﬁntrai orgenisation mentioned above, In its presént form the Council if charged
with mlh Tasponsibility for research and has a structure snd system of working
which ts.cather too cumbersome to be of maximuom utility. Tt has in it the
Lap..'-mw for. aduuucmg research and it has done” Hdmirebly well, but curiously,
inits: qn%:,ceﬁs lies'its failure. Tt is not.difficult to see the weakness in its elaborate
ﬁrgnulqnnun ﬁ.lthuugh the Couneil hes done o great deal te advance reswarch
inomabhy wavs it has not altogether sitcceeded in building up a healthy school of
reséJrch Tha Eﬂm‘mtfh‘ﬂ B_vatem and the system of ﬁn'mcmg research on the
bﬂms a{tchumecr have sametimes led to unherlthy competition which tends to
militate against the maintenance of research  spirit and ressarch morale. "The
committee system, however democratic and sound it may he in theory, does not
always yield the results that are expected ef ir.

_ “Qutline of the Pictuce of Future Organisation Irom e consideration of the
foregoing, there emerge the conclusicns:-

n::! ﬂmt the- Immawnrk of the orgsnisation for research.that hus peadually
‘grown up is cupnh]e to mest the post-war reguirements, for the conducy
ol research when suitably strengthened, thet the need is to make up
the dedeiency i in the organisation fr.:ur the accurdte statistical and other
information to assist the technical promotion of agriculture. and

{ii) that a central organisation which will co-erdinate agricultural policies
and ﬂth'l.‘*r pol:mes is pecessary,

, Agreeably to this finding the following outlines of the -picture of post-war
aorganisation or the technicul prometien of agriculture is suggested. L

rhe existing organisations for the sctus! conduct of research should con-
tinue to be maintained by the respeciive authorities at their maximum efficiency.

Experiment stations on one crop basis should be established to cover work
from growing to tecbhnologyv: “The funds of these stations should be found from
the cess: realised on that erop.

The lmperml ‘Council of Agricultural Rese&rch or the Hrmrd of Agriculture
r;n'xm mﬁtnutmn should be encugh! should farm the ‘spex”’ of the organisation
for the technical promotion of agricolture which includes research and develop-
ment. The Iunctmns of this h::ﬂ} should be primearily—

{i) to guard the generol interests of agricultore by advising the administra-
tive authorities in all questions relating to agriculture §

{ii) to concern, itself with laying down the larger agricolturel and research
policiesand in fostering and wutching the progress of such policies :
(iii) to assist-in the formulation wod development of agri-industrial polivy
for the benefit of agricolture and the sgriculturise ;
{iv) 1o aecureacnurale gietistica]l and other informostion on matters con-
cerning agriculture and the ‘agriculturist |

{v) to arronge for the carrying out of surveys of resaurnes such an wiute:
. suppli ies, erosion and wdste fand and soil su r‘-'t‘.?s. efe.;

{vi] to directly aid rosearch : 1t is best done by awarding resesrch scholar-
ships and fellow shipg with adequite living allowances so thal research
talent may be discovered and fostered :

wiil to :—ncuurage experimental work on the upplication ol resplts in rorsd
areas.t This is best doue hy ulilising the district stuffs of the pre-
vincial agricultural dn.pu*trm-mq for carrving out widely flunz field
prenmen{s. I‘hr:__,tcstmg is to be donecn Jond offvred by the mem-
bers in a given villnge or ores and this con best be done by reviving
apricultore) nssociations. The Tuilure ol such an agency in the pue:
shonld net deter renewed effort,  Vhey foiled bucause lhr:‘ cultivetors
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were told that it was an improvéement, The puﬂtmn wonld. hfeﬁi{ftrv
unt if they were clearly told thet it wes only an ax;mrimuht ortrigl
< and

wiii) to loster activities whith would be wmostly educatiodal in chafacter ig
reenect of stimulating the interest of the ealtivalor in seigntificside
nfagriculture and in the matter-of putting into praciice inthe widest
arca possible those resulis rmrl thal knowledge which Imw bmm proved
ta be relinble and garrect in any given. Jocalily, (Proo ri'.m Iﬂsf Sedl
Irdia, Vol 10, Na. 1, 1944.)

- Bbrtracts

Why da Fnrmqrt Plough 7 (Better Crops with Plasl Faad.. Vel }JCVH-; No. 6;
Juna-Julp 19¢3) Farmers plough toe land Lo improve their érops, hoth in quaht}r
sndovantity. No doubt, pzople in the United States of America heve becen
doing too miutch ploaghing. The North Eurapean urigin snd uncestry, common
in the .S, A, sre muinly responsible for thisi The trudition of Northern
Europe hus been literally transplantsd root aad branch in the U 5, A, In North
farope people would not mazke a living il the Smls of clay and th.' texture,
with # liberai #nd regular reinfall were not ploughed to aerats and warm them,
Asone moves westward towards Central Us$ A, 2 more continental climate
with torrential reains is met with, The southward trek lUshers a continental
climate with higher and more fluctuating temperatures. Ploughivg without
understanding ite function in relation to soil, I’ertilil? and climate bas demo -
sernted that too mwch pluughmg had been dnue in the silty ioams of America,
in the U, 3, A, the usua) frequent ploughings given in the earlier vears increased
biological acuivity in the soil, and burned out the reserve organic matter there-
in; this resulted of course in high crop _}'telds. in the beginoning. Incourse af
vears, the soils became less responsive to the heavier reinfall, encovraged greater
runoff wund damuging erosion resulted. Excessive tillage exhnusted the soils of
fertility that would have otherwise encouraged nature to grow readily u vegetsa-
tive cover and reduce the erosion hazurd. ' '

Plougning werates the soil aod provides additional oxygen for the respirs-
tign and _n,mwth of the large number of microbes in the soil. Carbon in the sail
is oxidir=d to carbon-di-oxide, sulphur to sulphur-di-oxide, ammionia to nitrate
wnd so fortn #nd some af these bécomé availshle for plant growth. But for the
ploughing, the cunsequent aeratisn und eoil microbial ..'rc:hvtt}'. the soil matter
wuuld stay ' put’ 2nd the plants would be starved of the ‘much needéd nitrates
tor their growth. Uhe supply of soluble soil nitrogen increases as the tempers-
tore rises and also wien the soil is aerated, It muy be consumed by plants, or
lgached out Ly rainfall or b2 reduced to the elemental state in the absence of
sufticient seration and ploughing helps to increase the supply of seluble nitrates
for piant growth, The evele of growth, dmath und dEl:.m uf buth the plants snd
the miccobes go on incessantly.

S:udies of nitrate supply in the soilan three adjoining plots, one upplovghed,
one ploughed and the other plougbed and cuitivated. showed clearly- that
ploaghing provided a lirze supply of nitrutes and that further cultivation pro-
vided extra nirrogen {or the crop. The same resuit was obtained whether the
land was cropped or left fallow, Crop growgh and yield follow in the order of
thu level of these nitrate supplics. The farmer may not know that the large
nitrate supplies contribute to greater crop growth znd that plougbing is the
cause of the formation of large nitrate supplies. Helknowa liﬂﬁnit&h’.- however,
that plnuh"ﬂng increasses crop growth. ’

L,mppmg 4 soil -year after year leads to decliaing [l.rhht-u The stored
fertility must feed tl'm prditaies inside lhe s0il hefore they.can leave something
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for the crop ah!}'-&e' WL.m"*-wps are removed continuously, without leaving any

'_mﬂ:dur, the nutrients liberated by the microbes get reducﬂﬂ for they merely
rework only whot is given them.

The nitrates in' the suil-are brought dc:-wn tu alow Im.rel by the wheat crop
at the time of harvest and stay low in unploughed soil. When the stubble is
ptnughed in early, the ﬂml-st:rrmg starts the nitrate supply upwards, Early
'pluughmg puts under Anly little organic mattersnd the microben are obliged
to oxidise the humus in the soil; much of the carbon therein is burnt and nitro_
fen accumulates in thesoil in the form of nitrates and nourishes the rext crop,
‘This explains why early ploughed soils give u good harvest. Delay in ploughing
Iets the weeds grow and reduce the nitrate supply in the soil, . The weeds are
ﬁmwmg in 80il,thot wns made poor by the previous wheat crup. They depend
largely on the notrients in l‘.he atmosphere and moisture in the soil and tend to
grow wnnd}-- The weeds are tonsequently rich in carbon, but not in nitrogen
and the micrabes use the soil nitrates to balance their nutritional requirements.
“The nitrogen is converted into iosoluble complex microbial tissues which
o not ‘become available for the next crop. There is as it were competition
between the erop and the microbes. The ploughing may be blamed [or this
state of offairs, butit is really the low fertility of the soil that is unable to
‘sapply nufﬁmem nitrogen’ for the weeds,

The eﬂectu of plﬂughmg are not limited to the production of a clean field,
the aeration of the scil and the. cunatquant processing of the plant nutrients.
Other scieuces connected with the study of seil can furnish an answer to the
aquestion " Why plough?' and support the plough as an important agricultural
implement, V. T.S.

The Mut Graes Pect (W. B. do Preez, Farming ¢n Sonih Africa, Vol. 79 (194#)
(11--20) The common Nut grass (Cyperus rotwnduz) is n grave menace to the
farmer und sceounts for a reduction in the yield by 25—30 per cent. Negative
results were obtained in efforts for the propegation of the peat by menns of seed
and the major method of propagation of the weed is by means of tubers (nuts).
The dormant tuber system of the plant ensures the survival of the pest after the
nurface system is destroyed and an efiective control method must aim at tue
complete eradication of both systems, more eﬂpecmll,?‘ the deep system which
propagates the weed even after the suriace system is destroyed,

‘Investigations have shewn that nut grass tubers exposed to desiccation lose
their sprouting cupﬂctt!i" when their moisture content is reduced from the
normal average of 50 per cent to 15 per ceat and the desiccation ie complete
uuly vwhen (1) the tubers are completely severcd from the root system, (2} when
the soil moisture is about 8 per cent when the mortality is very high and (3)
when the humidity of the atmospheric and soil air are very low, Altbough the
weed cannot be nnmpletalyqﬂxtermmated deep cultivation Wlth adequate mecha-
mcal troction and strong implements to penetrate the desired depth, depending
upon 'the distribution of the tubers. by which the tubers are severed from the
root system and subjected to desicentien on the dry ploughed aoil, is recoms
mended a3 a eontrol measure., The desicecation process can be lhustened by
using after a few weeks a beavy cultivator when the clods would bresk up and
more tobers brnught to the sarface, The time for c.ultl'r.itmn should be mid.
winter o that Zor 3 dry months may follow -after cultivation thus ensuring
desiccation., -Although spraying with a 30 per ceot solution of common enlt

 destroys nwt gruss, the process is too costly to be put into wractice over an
extensive area, _
* Experiments with smother crops to suppress not grass gave negative resalts
as also efnrts foz the control of the weed by repeated beoelag of the surface
% rawth, R A
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Studies in Ral Central R, J, Borden, in Reports G62nd Angpual Macting  Hatkaiias
Sugnr Planters' Association, 1§42, pp. 63—66. In further studies onxat poison:
zine phioshide hags appesred se an outstanding substitute for: thrﬂhum iulphntn
hitherio the most suitable poison for rol contrnl oa Hﬂwm.ﬂn *ugﬁr cnne plan
tations, - The zinc phosphide has proved to be a8 lethal as thallivm auiphate. anc
baits poisoned with it aré much more readily tolen by the rais, 1t actien @i
guicker, causing death of the rat in 6-8 hours, s against 30-40 hours with thallivn
sulphute. [t does not produce secondary poisoning ; a8 s the-cese with thallium
sulphats. The zinc phosphide bait is prepsred by mizing the puwﬂ&rea phos
phide with rolled oats in the proportion of 1 to 200, The powder is firnt edded f«
u vegetable, such ns corn oil, eoc: .ut oil, ate.. the oil zine phosphide mixture it
applied to the rolled onts and thoroughly mized, Application in'the field follow:
the usual procedure of first prebaiting the infested area with unpoisoned grair
fto attract the rats and then setting out the poisoned bait. . Zinc php&phidi
dutermrat&a in the presence of moisture. When kept in the open in the lzbors
tory there wis no deterioration in four months. In wet weather any’ pl_:_psph:ﬁ&
treated oats left after 3 days' exposure in the field must be discarded., Sugar
Dsoesnbes 7943,

" The Rem-ko mothod for the determinstion of (=2t in milkusing en allceline el
tiem (Indicon Journal of Vetevinary Scignce and Animal Husbandry, Vel. XI1II
Pavi I1. Junc 1943 A simple (Rar-Ko) butyrometric method using alkeline solu
tion is deseribed for the determinution of fat in mill and milk products. The
method ensures the ssme degree of nccuracy in results as that obtained with the
Gerber test and hus the added edvantage that the initial cost of the equipment
28 well as of testing the ssmples-ie very low, since no centrifuge iz required.

The alkaline reagent vsed in-this method was prepared as follows:—

Sedium salieviate 250 gm.
Potassivm carbonate 125 gm.
Sodium hydroxide 5'5.gm.
Distilled water g, we 10000 ml.

Iso-butyl alcohel was not :ncurpuratad= in this solution, as it was obeerved
thet the nlcohol separated out into =, layer at the top and shaking the selution
before use did not bring sbout a thorough mizture to ensuré the accurate amount
of alcohol essential for the test, [t has already been indicated how mnecessary it
is that the amount of aleohol added should be accurately measured and it should
be exactly 1 ml., as slight variations lead to ircorrect rﬂﬂdmgs Hence the twe
solutions were kept sepurate, This nlso ensured a long life {or the selutiens.

Aduphng the zbove, the fat estimation in milk cun be carried ot aceurutely
ag follows:—

First, 5°5 ml. of salicylute reagent is placed in the bulyrometer. To this ie
then added accurately by meuns of u pipettz 1 mil ol izobityl sleghol und 97 ml.
of milk. The butyrometer is then corked and the comtents well shaken and
thorougbly mixed, The tube is then kept.ina water bath at 60°C with the cork
end resting on the bottom of the water bath., “After the first three minutes, the
tube is taken out and shaken vigorously and returned to the bath. After another
three minutes, the above process is repeated. ‘I'ne tube is then' kept for 10
minutes in the bath, when all the fat should sepsrate out as a clear liquid on the
top. (The tube is now taken out. gently turned upside down and returned to the
bath keeping it in the original position for aoother three minutss. Th-n the
tube is finally token out and the column of fot then read in the neck of the
butyrometer which is gmduutaﬁ to give the reading in percentages,
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¢ . By.thig:method, very satisfactory vesults were obtsined with whole milk,
-skim milk, butter-milk and ‘Whey in the investigations carried out.’ Further
~work on this problem is still in progress, aimed ot standardizing a still simpler

type of butyrometer and also substituting iso-butyl nlcohol by a cheaper solvent.

Gleanings

Agricultural Prosperity ned Antidnflation The anti-inflationary drive of the
GD"E"-"'-!HIFHI: ‘would, .unless hedged in by proper sefeguards, prave to be am
¢xtreme hardship upon the agricultural population of the country......The bank-
ng a’tgti:*,t_ici; which are published from time to time indicate where the extra
issues of paper currency have found their lodgement, For instance, op the 1st
September, 1939, the total of the demand end liabilities with the echeduled banks
totalled. Ra. 237 crores ; whereas in MNovember, 1913 they were Rs, 637 crores, that
is to say, an excess of 400 cfores. Similarly, in the case of the Imperial Bank
the deposits in September, 1939 were Re. &8 crores and those in November, 1943,
‘Re. 207 crores giving an* increass of 119 croves. Therefore, the total excess of
deposits since the commencement of the war with the Imperial Bank and the
Scheduled banks could be taken ns Rs. 519 crores s against an excess note-izsue
during the same pericd of Rs. 622 crores. '

These figures carry o very plain tsle. MNearly five-sizths of the tota] inflation
money has been concentrated with peaple wwho sre cspable of depositing them
in big banks and these men are certainly notvillage'cultivators, They prove more
than enything else how war-earned wealth has got eccumulated in the handsof &
few end that surplus money could be deemed to lie with them and not with the
cultivators, (Imdicn Separ, Pebrnary 194).

. Dried Bawauce It iv reported that o Il-ton trisl chipmeunt of dried banenze
{rom Nigaria (British West Africa) ig heing arranged snd thet the Minfsiry of
Food are to coneider further guentities. The dried bananas, prepared from fully
ripe fruit, ere gaid to be very eweet and to have s natural flavour, They haveno
important vitminsg, but their high sugar content—scmewkiera abput 60 per cent-—
mekes them an excellent source of entrgy., In 1942 the Germans requisitioned
at extremely high prices all the dricd bananes uvnleaded =t Miarseilies from
French African territories, end they were gent te feed troop: on the Russian
front, (Pood Hanufaciure, ] anreary 1044.)

Solar Method for Jowar, Sput Jjower need was infected with Spacclotkeee
eo7ghi Clint., soeked in water o1 ordinery {empersture for four houre in the
morning of # day in June end aficrwards epread out in the sun or in the shade
until it wes thoroughly dry, The resulte nre summerized as foliovws:

‘Croatenent Por genl smmvited sars
Seed soaked and exposed to sunshine for 6 hours 1935
_ Do : 1986
Seed soaked and dried in shede 073
‘“Control = no trestment 2614

Soaking the geed and drying i in shade hos slmost eliminoted the discnsa.

The {reatment operates in a simple manner. The spores of Foway prain emot
are geed-bDorne. When the seed is soxked and dried in the ehade, the spores are
induced to germinate, snd slmost all of them e rendered armless. 1n the
cnee of secd exposed to sunshine for six and for four hours, the treatinent failed
becguse In the sun the sonked seed dries up guickly and most of the aporos e
pot perminete for want of msistare. They survive pnd germinate und eovar ii-4

-Jiseate Tater when ihe cead la town in the fleld, findicen Farmins, Gefober 1045)



