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CHAPTER I

INTRODUCT ION



i

An attempt has been madg in this work to study the
influence of technical change on peasant supply”decisions
with special reference to wheat cultivation in India.

This thesis is intended to be:afsmallfcontribution to the
larger concern with understanping the process of commercia-
lisation of agriculture in Iﬁdia. An important analytical
feature of our study is that ﬁe}have tried to draw insights
about the rationale of peegsant economic vehaviour in a
capitalist or a market econoﬁy by comparing the impact of

technical chanée on supply of wheat in India with that of

other major wheat producing countries of the world.

In the discussions on commercialisation of agriculture
in India, the question of rationality or irrationality of
peasant economic behaviour has been a major concern for
historians. Peasant behaviour is considered to be rational
in an ideal sense, if it is governed by thesprofit motive.
On the other hand, an irretional peasant behaviour, in
an ideal sense, is governed by motives like family consum-
ption, need for security, etc. Three major implications
follow from the above mentioned definition of the ration-

ality of the peasantry, Prices in different



regions of an economy would tend. to equalise in a suciety
where peasant behaviour 1is géverned by the profit motive,
Secondly, the supply of agriqultural commodities will be
positively correlated to fluctuations in relative prices,
Conversely, the supply of agricultural commodities by
irrational peasants is inversely related to fluctuations
in relative prices. Finally, an agricultural economy
which is governed by the profit motive would give rise to
a class of rich peasantry which has the freedom to make
economic choices and to profit from eéonomic pressures

and business fluctuations.1

The rational behaviour of peasants has interested
historians for a number of reasons. The existence of
rational peasants signifies a society subject to the com-

pulsions of the market or the capitalist system while the

1. Our understanding of rich peasantry is similar
to that of Neil Charlesworth, 'Rich peasants
and poor peasants in late Nineteenth Century
Maharashtra' in Clive Dewey and A.C, Hopkins
(ed) The TImperial Tmpact: Studies in the Eco-
mic History ol Africa and Tndia, The AthIone
Press, 1976,




'existence of irrational peasants is a mark of a more
primitive or féudal times when a peasant produced for
his own or his master's consumption réquirements. In
under-developed societies, the study of the rationality
irrationality of peasants is a way of determining the
extent of development of capitalism or - commerciali-

sation 1in such societies,

The production behaviour of the peasantry is also
of practical interest to the extent that allocation of
agricultural resources for production varies with the
nature of motivation of a peasant. An irrational peasant
is content to produce only as much as is required for his
own subsistence requirements while a rational peasant
also produces a surplus for saie in the market., A rational
peasant, therefore, produces more, has larger requirements
for manufactured commodities and he can show interest in

growing non-foodgrain crops.
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VIEWS ON COMMERCTALISATION OF AGRICULTURML IN INDIA

P

The debate on the comme;ciglisation of agriculture
"in India has taken place at three different levels. At

one level, the tendency towards commercialisation of agri-
culture has been shown in terms of equalisation of.prices
of agricultural commodities.z_ At this level of the discu-
ssion on commercialisation oflagriculture in India, the
concerned authors expect that the working of the profit
mechanism would equalise prices in different regions of

an economy., Classical economic theory predicts that traders
would move goods from one place to another if opportunities
for making profits exist. Traders will move goods from a

place where prices are low to another where prices are

higher. At the second level of the discussion on commercia-

2. Contributions to the theme of equalisation of prices
have been made by: '

(a) John Hurd II, "Railways and the Expansion of
Markets in India, 1861-1921", Explorations in
Economic History, Vol,XIT, No. 3, July, 1975,
pp. 203-288.

(b) Michelle Burge McAlpin, "Price movements and
Fluctuations in Econom{c'Activity (1860-1947)
in/Cambridge Economic History of India, vo1.II,
Cambridge University Press, London, 1984.

/Dharma Kumar (ed.)




lisation of agficulture in India, it is argued that the
working of the profit mechanism will ensure that the
supply of agricultural commodities\NiII be positively
correlated with fluctuations in relative prices. By
implication, peasants will shift from the production of
foodgrains to non-foodgrains if the price of the latter
ié more than the former.3 At the third level of the dis-
cussion on commercialisation;of agriculture in India, the
working of the profit mechanism is expected to give rise
to a class of rich peasants who sell a large proportion
of their produce in the market. The rich peasantry does

not utilise its surplus earnings for conspicuous consump-

3. (a) Dharm Narain, The Impact of Price Movements
on Areas under Selected Crops In India: 1900-
1939)(Cambfiﬁge: Cambridge University Press,

(b) Raj Krishna,bﬁarm supply Response in India- |
- Pakistan - A Case Study of the Punjab Region,
Economic Journal, LXXIT, Sept. 1973, pp. 477~

87. :

(c) Michele Burge McAlpin, op.cit., 19849.




tion but it invests in productive assets in order to

realise higher incomes, The rise of tha>fich peasantry,
theory predicts, will 1lead to concentration of land and
other assets with this class and thereby create a class
of landless peasants who sell their labour to the owners

of capital.h

EVIDENCE ON COMMERCIALISATION OF AGRICULTURE IN INDIA

The quality of evidence used by scholars at each
of these levels of discussion varies considerably. Hurd
et al have shown, unambiguously, that price differentials
between different regions of the national economy decre-
ased with the expansgion of railway mileage in India between
1861 and 1921, The work of these scholars has not been
chailenged so far, To be suré, Hurd admits that the prices
determined at the local level may well have been different

from those at the national level.5 McAlpin's work, which

L. Lenin, Development of Capitalism in Russia, )
Foreign Languages Publishing House, Moscow, 1956.

5.  John Hurd II, 1975, op.cit., p. 265.

»



is complimentary to Hurd's study, shows the convergence

of priées in India and the world economy with the decline

in ocean freight rates.6 McAlpin, thus, shows that rat-
ional profit maximising economic behaviour was as impor-

tant in Indialas in the rest of the world economy. McAlpin's
work, therefore, seriously questions the assumption that
India was in some sense gpecial and differentiated by its

cultural traditions, past history etc,

At the second level of discussion, the conclusions
drawn by Dharm Narain et al are more ambiguous. Thege
scholars are able to show in some cases that the peésantry
in India.does respond positively to felative price fluctu-
ations. On the other hand, non-price factors such as the
spread of irrigaetion, railway transportation, rainfall
and a host of other forces influenced the extent of mone-
tisation and commercialisation of agriculture. These
influences sometimes increased acreage under cultivation

even when prices actually fell. The limited influence

6. ° Mcalpin, op.cit., 1982, p. 879.




that relative prices had on acreage expansion has been
clearly recognised by McAlpin. She shows that the impact
of relative price movements on acreage under cultivation
is much less in the nineteenth century ‘than in the
early twentieth century7 and is less for commodities like
jowar and rice than for } wheat and cotton.8 We

will discuss, in detail, the reasons for the varying

price responsiveness of the peasantry later,

It is at the third level of the discussion on the
comhercialisation of agriculture in India that arguments
put forth by scholars are cléarly ambiguous., At this
level of the discussion, the data is disaggregated and
deals with numerous farm households. It 1is, therefore,
understandable that the problems of definition and the
validity of the evidence are far more &t this level of

the discussion., Bven the Russian debate on the strati-

7 Michele Burge McAlpin,“ Railroads, Prices and
Peasant Rationality 1860-1900", Journal of Economic

History, April-June, 1974, pp 666-669
8. ° McAplin, op.cit., 1983, pp. 880-882.

»



in the abrarian cconomy
fication,/which has inspired the Indian discussion on

the differentiation of the peasantry, was not conclusive
in spite of the fact that statistical information in
Russia in the late nineteenth century and early twentieth
century is the richest available so far for any under-

developed country.

Lenin used informaéion-on unequal distributionvof
property to show the tendency towards commercialisation
in Russia.9 He did not look at the time series data on
distribution of sown land which would be necessary to show
whether Russian agriculture was getting increasingly
commercialised. In defense of his standpoint, Lenin also
cited the impoftance of cash incomes and productive expen-
ditures among richer households as an indicator of commer-

cialisation of agriculture in Russia.

Lenint's theory on differentiation of the peasantry

9. V.I. Lenin, Ibid., pp. 50-134.
10. V.I. Lenin, Ibid., pp. 143-172.
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was contested by_Chayanov.11 He questioned Lenin's con-
tention that farm production, in Russia, was, in general,
influenced by the profit motive. He pointed out that
ninety percent of peasant households in Russia did not
employ wage 1abour.12 These households employed family
labour and produced for self consumption. Since wage
labour was not used by these peasant households, a comm-
ercial category like profit was meaningless, Differen-
tiation in a peasant economy reflected the vearying con-
sumption requirements of farm households and the corres-
ponding size of necessary sown land for meeting these
needs.13 Chayanov, to be sure, saw family farms only as
a component of a larger capitalist economy“+ and did not
altogether deny that the profit mechanism did play an
important rolé in the working of the agricultural economy

in Russia,

1. A.V., Chayanov, "The Theory of Peasant Economy",
The american Economic Association, Romewood, 1966,

12.  A.V. Chayanov, Ibid., p. xiii.
13, A,V. Chayanov, Ibid., Chapter 1,
14,. A,V. Chayanov, Ibid., Chapter 7,
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Chayanov and Lenin represented two sharply .opposed
schools of thought and they did not engage in a dialogue
80 that the limitetions of their ideas and empirical evi-
dence were not identified, lenin did'reCOgnisevthe fact
that capitalist farmers were in a numerical minority in
Russia but he emphasised more the amount of land cultivated
by them. On the other hand, Chayanov was more concerned
with the numericesl strength of family farms and the logic
of their operation &t the level of each of these units.
He was not concerned with the development of capitalist
production in Russia at the national level as Lenin was,
While Lenin did convincingly show the unequal distribution
of wealth in Russia, he ignored time series data on distri-
bution of wealth which would haveyto be analysed to validate
the theoretical postulate thatcabitalist farming leads to
increased differentiation of the peasantry. While Chayanov
did show a strong positive correlation between family size
and sown land, he was not able to altogether refute the
possibility that household wealth as shown by size

of sown land could influence family size.

Shanin who reviewed the Russian debate on the diffe-

rentiation of the peasantry emphagised the long term
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stability in the agricuitural economy of Russia.15 He
identified both forces which lead to unequal distr?bution
of wealth (centrifugal forces) as well as tendenciés towards.
equalisation of the distribution of property (centripetal
forces) in Russia. These two opposed tendencies formed a
cyclical pattern of distribution of peasant wealth over
time., Shanin found that a peasant household could improve
its status by merger or by utilising its surplus to invest
innewassets, On the other hand, the status of a peasant
household could decline as a result of partitioning of
land.16 Migration was another factor which lead to equa-
lisation in the distribution‘pf property.17 While Shanin
is able to explain the multi-directional mobility of the

peasantry, he was not able to draw any conclusions about

1
the long term direction of distribution of property. 8

15. Teodor Shanin, The Awkward Class-, Oxford University
Press, London, 1972,

16, Shanin, Ibid., pp. 85-88.
17. Shanin, Ibid., pp. 92-95.
18,. Shanin, Ibid., pp. 96-101.
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The Russian debate on the differentiation of the
peasantry was inconclusive even' though the data collected v
in Russia was quite extensive. The information available
could yield contradictory results. Divergent theoretical
conclusions were drawn by different participants in the
debate on the differentiation of the péasantry. Till date,

a consensus has not emerged on these issues.

The Indian discussion on the differentiation of the
peasantry, in the late nineteenth century and early twen-
tieth century, which was inspired by the Russian debate
has also been as or more inconclusive as the latter,

Indian data on land ownership suffers from serious arrors.
Land-ownerghip, for revenue purposes, was often recorded
under different property rights 1i.e. ryotwari, zamindarj,
etc., When land was transferred to another person, the
change in ownership often went unrecorded. Furthermore,
landownership was often understated to save taxes., When

Indian scholars uge date made aveilable from land revenue

records, the unrecorded land trensfers become a gource of
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20 .
error., Land revenue records, moreover, do not provide

information of\ sown land. The structure of operated

holdings was often more unequal than that of owned land?’

Apart from the deficiencies of the available data,
large variations in the structure of landholdings have
been observed‘in India in different regions and over time.
However, some Indian scholars seem to agree that commer-
cialisation of agriculture in India did not lead to any
marked increase in the inequality of ownership of wealth.
These scholars feel that in some periods and some regions
there was an increase in inequality although for the entire
period of British rule in India as a whole there wasn't

' 22
any drastic change in distribution of property. However,

20. Dharma Kumar, "Landownership and Inequality in
Madras Presidency: 1853-54 to 1946-47", The Indian
Economic & Social History Review, Vol. XIT, Wo. 3,
July-September, 1975, pp. 2371-<34.

21, Neeladri Bhattacharya, ""The Logic of Tenancy Culti-
vation - Central and South-kast Punjab, 1870-1935%,
The Indian kconomic & Social History Review, Vol.XX,
No. 2, ApriI-June, 1983, pp. 134-130.

22. - Some of the scholars whno do not see any marked
increase in inequality of landholdings are;

contd....
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a large body of evidence is availaple to demonstrate that
a layer of rich peasantry did emerge in colonial India.23
Punjab is often cited as an instahce of the relative sta-
bility of the'landhélding structure in the colonial era.
Kissinger has written an influential paper, inspired by
Chayenov's ideas, tq show the stability in distribution of
wealth in Vilyatpur in Punjab.uP On the other hand, there
are other scholers who assert that the British land revenue

policy lead to the demination of merchant capital, increa-

sing inequality in the distribution of property and #®=2

contd...
(i) Dharma Kumar, Ibid., pp. 224 to 261.

(ii) Eric Stckes, "The Structure of Landholdings in

- Uttar Pradesh 1860-1948", The Indian BEconomic
& Social History Review, Vol.XIT, No. 2, April-
June, 1975.

23, Some studies which investigate the emergence of a
rich peasantry are:

(i) Ravinder Kumar, Western India in the Nineteenth
Century, sustralian National University Press,
Canberra, 1969,

(11) ZEric Stokes, op.cit.
(iii) Neil Charlesworth, op.cit.

24, Tom G. Kessinger, "The Peasapnt Farm in North India
1848-1968", Explorations in Economic History, Vol.
XIT, No. 3, July 1975, pp. 303-323.
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the dispossession of the peasantry.25 The scholars who
emphaéise overall équality or inequality of agricultural
wealth seem to be in a minority. The larger majority of
scholars, however, believe that the distribution of wealth
in agrarian India in the colonial period passed through

cyclical phases of increasing and decreasing inequality.26

To conclude the discussion on the emergence of the
rich peasantry in colonial Indie and its implications for
rational economic behaviour, we will say that the attempt
to see reality at such a level of disaggregation necessa-

rily involves formidable problems of interpretation of

25, Some of the scholars who emphasise the domination
of merchant capital and the dispossession of the
peasantry are:

(i) sSatish Chandra Mishra, "Commercialisation,
Peasant Differentiation and Merchant Capital
in Late Nineteenth Century Bombay and Punjab",
The Journal of Peasgant Studies, Vol, X, No.1,
Oct. 1982, pp. 3-51.

(i1) Naved Hamid, "Dispossession and Differentiation
of the Peasantry in the Punjab during Colonial
Rule'", The Journal of Peasant Studies, Vol. X,
No. 1, Oct. 1982, pp. H52-72.

26. Neil Charlesworth, op.cit., pp. 92-93.
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data, The disparate conclusions reached by different
scholars who have studied different regions and time
periods preclude the possibility of any generalisation
about the trends in the distribution of property. In our
thesis, therefore, we will not at this stage make any
attempt to study the problem of commercialisation of agri-
culture at this level of disaggregation. Our study will
be limited t& the relationship between fluctuations in

relative prices and the supply of farm produce.

CONSTRAINTS ON PROFIT MAXIMISING PEASANT RATIONALITY

We have already observed that some scholars have
been able to show that the peasantry in India does take
advantage of rela’tive price fluctuations. However, the
evidence is some times contradictory especially when non-
price factors play an important role, This has often led
to a situation where scholars argue opposed positions

_7

without reaching a consensus, However, a careful study

27.° Dharm Narain, op.cit., 1965 and Raj Krishna, op.cit.
1963 have présen e e%idence to show that-tﬁe pea- ’
santry in India does behave rationally., The scholars

contd....



18

of the work of these scholars shows that there is only

a small margin of difference in their positions. Raj
Krishna, for example, who has empirically demonstrated

the rationality of peasant behaviour shows that the price
elagticity of acreage brought undéf cultivation is posi-
tive but fhese magnitudes are small.28 On the other hand,
Neale who argues a case diametrically opposed to that of

Raj Krishna admits that ".... it is not intended to imply

that there are no market oriented reactions among the

contd.sas

who have argued opposed positions are Walter C.
Neale "BEconomic Accounting and Family Farming in
India", Economic Development and Cultural Change,
Part I, April 1959, pp. 297-938 and Michael Lipton
"The Theory of the Optimising Peasant", The

Journal of ° Development Studies, April, 1968,

28. Raj Krishna, op.cit., 1963, p..486. Barley and Gram
Acreage shows a negative price elasticity while all
other crops studied showed a positive relationship,
All other crops studied showed small positive short
run price elasticity of acreage ranged from
O.1 in the case of wheat and bajra to medium figurcs
of 0.2 t0 0.4 in the case of maize and sugarcane
and 0.6 for rice, while for cotton the figure was
0.7. The corresponding long run elasticity ranged
from 0.15 to 1.6 and it was only for cotton that
price elasticity of acreage is more than unity.
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Indian peasantry or that they pay no attention to prices.
They do when the pricés are meaningful or when the opportu-
nities are clear. These are areas where adjustment to the

129

)
money economy is great.

Scholars, on both sides, do notice the paradox that
the peasantry can behave both rationally or irrationally
but they do not make an attempt to understand this pheno-
mena, It is indeed a curious paradox that these two groups
of scholars argue contradictory positions even though the
area of differences between them is very small. When one
looks at economic reality in an "either/or" dichotomy,
one will notice either rational or irrational behaviour
among the peasantry. We expect that our comparisons
between India and major wheat producing countries would
show similar mix of rational/irrational behaviour in all
countries. The point that wé are making is not entirely

30

original and has been made by Kula, He writes: "The

29. W.C. Neale, op.cit.,, 1959, p. 293.

30, Witold Kula, "An Economic Theory of the Feudal
System", New Left Books, .1976, London, pp. 105-75.
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question of the possibility or impossibility of rétional
economic activity is a matter of degree, not of absolute
alternatives, Every economic activity is traditional to

a certain extent and rational to a certain extent., In

the course of economic development, we observe an increase |
in rationality".B1 Kula adds that "the disagreements among,
scholars often come down to the fact that some placed their

emphasis on one line of argument, others on the othert, 32

A review of the existing studies on peasant ratio-
‘nality shows that there is an implicit acceptance of the
fact that the profit maximising impulse of farmeré is
limited by non-price constraints. When these non-price
congtraints are removed, the peasantry does show more
rational behaviour. Dharm Narain, for example, observes
in the case of wheat cultivation in United Provinces,
"Phis stimulus to expansion (of wheat cultivation) lay in
the profitable character of the wheat crop. But the

asgertion of its profitability waited on the emergence of

31.  Witold Kula, op.cit., p. 167.
32. Witold Kula, op.cit., p. 167.
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forces (such as foreign trade, development of transport
etc,) that led to the monetisation and commercialisation
of agriculture., They brought, as it were, latent possibi-

lities within the reach of the farmer and egged him to

their realisation"BB(emphaSis added).

McAlpin makes an explicit recognition of the
influence of non-price factors especially the expansion

of railways in India.BLP

She explains the divergent resg-
ponse to fluctuations of relative prices in terms of a
commodity's market structure i.e. the extent of trade
(national and international) which was low in the case of
LiﬁQﬁ% ggg gg%%og?d Q%ﬁ?ei%hghﬁeﬁigﬁt?§ had a wider choice
of marketsin wheat and more so in cotton, it was able to
respond positively to market incentives while the opposite
was true for jowar and rice., A related aspect was the

influence of railway expansion in India. As long as the

spread of railways was limited in India, the range of

33. Dharm Narain, op.cit., p. 150,
34.  McAlpin, op.cit., pp. 884-885.
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choices that the peasantry had to sell its product was
limited. Furthermore, in the absence of railways, farmers
had to produce and store grain to provide for bad harvests
: 80 thaﬁtb?irability to grow more profitable crops was
limited. When it became possible ta obtain grain from a
wider range of merkets with the expansion of railways,

the peasantry could grow more of profitable crops. 1In

other words, the rational behaviour of the peasantry was

restiricted by the extent of development of railways.

Logically, it is possible to argue that the extent
of development of railways is not the only possible cons-
traint on the rational behaviour of the pessantry. It is
also possible that the technical means available with
farmers can limit the rational behaviour among the peasants
in an under-developed economy. Kula agrees with us when he
says "Economic activity is more rational, the broader the
range of theoretically known and actually practicable alter-
natives among which a choice can be made, The relative
range of alternatives depends on social phenomena, on inter-

dependent factors such as the development of scientific
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knowledge and society's elasticity (its capacity to absorb
innovations). Neither of these factors is ever equal to
35

zéro, nor are they ever limited",

In fact, it can be logically shown that technological
development and rationality are two inseparable concepts.
The rational behaviour of the peasantry can be looked at

in terms of the following schema:

. S a
GI - (ME + WC) ,% C. To0-
Where GI = Gross Incomé or Gross

Product X Price

ME = Expenditure on Materials'used

WC) = Wage Costs

c = Constant and circulating
capital

a = Total amount of interest paid

The level of technical development will determine
the productivity and the gross product when the availability
of inputs is constant, If the availability of inputs is

restricted, the ability of the peasantry to respond rationally

35. Kula, op.cit., 1976, p. 167. .
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would depend on productivity or the level of developmént
of the relevant technology. Technical change can improve
the quality of the output produced by fermers and this
would allow them to sell their commodities at a premium.

If the market desires products of a certain type or‘of a'
certain qualityvonly, theh farmers who are not able to
grow that product would not be in a position to take adva-
ntage of market opportunities. Where farmers are able to
sell a commodity of a relatively poorer quality, they can
do 80 at prices lower than the average in the market and

- this can limit their rational behaviour. The prices that
farmers receive for their produce dependSon the time when
they sell. Where storage capacity is limited, farmers can
sell only when prices aré low in a season., Technical deve-
lopment, in the form of bulk handling facilities for storage
and movement of grains, can increase the prices received by
farmers. Finally, profitability of farm production can
increase if the costs of production are reduced by technical
change. We can already see that low productivity, poor
quality of.output and high costs of production can act as

a constraint on a farmer's ability to respond rationally

to market opportunities,
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Schultz has also posed the problem of peasant ratio-

nality in a way that is similar to our formulation.36
]

him, the question of the rationality of the peasantry is

For

not limited to the choices farmers can make in response

to relative price changés. Rationality also involves a
choice between different levels of permanent incomes.
Increase in income requires the use of new factors of pro-
duction which are more productive i.,e. technically superior
and profitable.37 To the extent that the use of new factors
of production involve costs, a rational choice in favour of
new factors of production would require an evaluation of

- costs and expected benefits, Schuitz finds that the pea-

santry in under-developed countries does use existing

36. Theodore W. Schultz, 'Transforming Traditional
Agriculture , Yele University Press, New Haven and
LCondon, 196

37. Schultz writes "Suppose there were some reproducible
factors of production in other communities that
differ from the traditional factors on which a parti-
cular community is dependent and that these differences
make them both more productive and profitable. why
is it that farm people now dépendent upon traditional
agriculture do not take advantage of these more pro-
ductive and more profitable factors?", op.cit., p. 34.
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factors of production efficiently-but it remains poor.38 '
The peasantfy continues to use pr}mitive technology which
yields low incomes and profits. To this extent, farmers
in under-developed countries do seem to show irrational
behaviour. 1If peasants show &@n irrational behaviour,
this is because they are not able to bear the high costs

of development of new technology.

In our thesis, we make a distinction between incre-
mental technical change which improves the functioning of
existing factors of production and new techniques

of production.39

For example, ploughing methods can be
improved either by replacement of a wooden plough by a
tractor or by substitution of a wooden plough by an iron
plough. Insofar as increased productivity depends both

on technical advences and on their absorption by a society,

both incremental change and new technical developments

are important. It can be readily imagined that progress

38. Schultz, op.cit., 1964, pp. 36-52.

39. For a lucid discussion on types of technical changes
see Nathan Rosenberg "Inside the Black Box: Techno-
logy and Bconcmics", Cambridge University Press,
Cambridge, 1982, Chapter I. .
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from the use of wooden plough to an iron plough will be
more eagily absorbed in traditional agriculture than an
advance from a wooden plough to a tractor. We will,
therefore, consider both these types of technical changes

in our thesis.,

In the case of the wheat economy, we will consider
three different types of technical changes. In the area
of utilisation of wheat, we will consider the influence of
changes in milling and baking technology on the acreage
brought under cultivation in major wheat producing coun-
tries of the world. Milling technology changed in this
period wherein roller milling replaced étone milling.
Baking technology changed as a result of the use of ele-
ctrical motors for mixing of water in flour. Secondly,
we will investigate the influence improved wheat seeds,
developed by agricultural experimental stations, had on
prices received by farmers and acreage brought under
cultivation, Finally, we will study the influence bulk
handling facilities in the form of elevators had on the
prices received by farmers and the seasonal supply of

wheat,
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We héve compared, wherever it has been possible,
the peasant economic behaviour in différent countries for
we feel that international comparisons can yield an
insight which an exclusive emphasis on a particular
country will not. When we make international comparisons,
we Degin with the assumption that specificity is a relative
notion which can be defined only when we compare, When
specificity of a country is defined without making inter-

national comparisons, it is probably assumed,

The period, we have chosen for our study, is one in
which an integrated world wheat economy was formed with its
centre in Great Britain, We will see later that the prices
in Great Britain in this period, exerted a powerful influence
on the supply decisions of wheat farmers all over the world,
By the late 1890s, ocean freight rates fell to their lowest
level, Thus, the cost of transporting a ton of wheat from
Calcutta to London from £ 2-7-6 to £ 3 in 1873 to £ 0-7-6
to & 0-12-6 in 1897.40 Low transport costs made wheat,
supplied from distant sources, attractive to European
countries, However, by the early 30s the world wheat econoiy
had disintegrated. Our study covers the period from the
initial formation of the world wheat egonomy to the fime wgég%»

it disintegrated
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40, McAlpin, Op.cit., 1982, p 889




CHAPTER - IX

THE IMPACT OF TECHNICAL CHANGE IN MILLING AND BAKING
ON REGIONAL DISTRIBUTION OF WORID WHEAT ACREAGE
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In this chapter, we Qill explore the influence
technical change in the milling of wheat and in bread
making had on the demand for:wheat and the sources of
its supply from differént’regions of the world, In
Section I, we will describe the technical changes which
took place in the metﬁods of milling of wheat and in
baking in the last decades of the nineteenth century
and in the early twentieth century, We will also
discuss the impact these technical changes had
on the demand for wheat. In Section II, we will-
discuss the kind of ideal climatic conditions under
which the varieties of wheat in greater demand in the
-world market, could be grown., In Section III, we will
analyse the impact changes in milling and baking
technology had on the regional distribution of world
acreage., In Section IV, we will explain why India
could not increase its share of world wheat acreage
and take advantage of trade opportunities available

in the world wheat market. .

I. TECHNICAL CHANGES IN MILLING AND BAKING

Milling of wheat essentially involves the
sepaiation of flour cont ined inside the kernel of the

grain in the endosperm and the skin or bran that covers
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it. In the first stage, the skin on the berry of the

grain is removed so that the endosperm is separated.
Thereafter,the endosperm inside the berry is reduced to
extract flour, Vhile the endosperm contains the white
flour, the protein content of the wheat, which determines
its strength and capacity to absorb water, lies close

to the skin, In the process of milling, the protein

that lies close to the skin can be lost as the bran

is removed, Improvements in milling technology have sought
to separate the skin from the inner germ in such a way

that the loss of protein is reduced,

Beginning from the 1880s, the process of milling
of wheat improved with d@ncreasing use of roller milling.
In stone milling, which was widely used till 18751, only
two staées were involved in the milling of wheat. In
the first stage, wheat was reduced to flour by passing
it between two stones, Thereafter, the milled pro-uct
was bolted i.e, shaken inside a bag by a machine so
that the flour was separated from undesirable material
like bran. 'In the process of passing wheat through a
group of stones, some bran was invariably pulverised so
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1, Peter Tracy Dondlinger:"The Book of Wheat - An
Ecohomic History and Practical Manual of the
Wheat Industiry™ Kegan Pauil, Trench, lrubner and
Co., Ltd, London, 1988, pgy. 208,
For a discussion on changes in milling and baking
technalogy, also see Alfred Mark Carleton'Hard
Wheats Winning Their UaX§U5DA Year Book, 1914,
pp 391-340 and also Carl, L. Alsberg The Objectives
of Wheat Breeding in Wheat Studies, Vol., 1IV,No,7,
June, 1928,
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that it could not be separated from flour. Moreover,
protein rich content of wheat could not be retained in
the flour because it was lost as the bran was removed,
Roller milling introduced a larger number of stages in
the process of extraction of flour. In the first major
process involved in this process of millinc, wheat was
cleahed to that it was free from all dust ana for=ign
matter mixed'with it, In the second stage, the grain
was tempered i.e, the berry was toughened so that the
skin could flake out easily in‘one large piece when
grinding took place and a large portion of flour inside
could be extracted, In the third stagye, wheat was
milled by passing the berrv through steel rolls and not
stones, These rolls did not crush the berry but
ruptured and flattened it so that the portion inside the
stin called 'middlings' could be drawn out in large
pieces, The 'midilings' were passed through a purifier
to remove bran or any other cellulose material pre.ent
in the interior of the berry. Thereufic:, the middlings
were again crushed and purified several times to
extract flour, Since wheat was ara Jually reduced to
flour in several stages by the process of roller
milling, less protein was lost in the process of sepa-

ration of the skin from the flour inside,
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The first roller mill was erected in Budapest,
-around 1870s, and for yéars the mills of this city
produced a large proportion of world's flour, In
Great Britain, the first roller mill was installed in
1878. It was only by the middle 80s that a respectable
number of roller mills were installed, These types of
mills numbered 400 to 500 in 1391, 664 in 1393 and In
1908, they were 900 in number.2

Technical changes in baking seek to increase
the water absorbed by flour. The size of the bread,
a baker can produce, depends on the quantity of water
absorbed by flour, Bakers, in this period, began using
more of mechanical high speed mixers for kneadiny dough
which absorbed more water than was-ﬁossible with earlier
methods of baking. This was facilitated by an increasing
use of electrical motors in the mixing of water in flour.
The new mechanical method of kneading exerted a more
severe strain upon the elastic properties of dough
than hand kneadihg° The stronger hard varieties of
wheat could withstand greater stress than what the soft
varieties of wheat could,3
2, Dondlinger, op.-cit., p . 28,

3. Discussion on baking is based on Alsberg, op.cit.,
1928, pg. 275.
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The changes in both milling and baking technology
increased the demand for protein rich hard varieties‘
of wheat, The protein content of flour determines 1its
strength and its ability to absorb water. The capacity
of protein to absorb water is high because it contains
a substance called gluten which has a very high capacity
to absorb water.4 Since flour from hard varieties had
a higher protein content, these varieties became jore
popular with bakers in this period.5 Because roller

milling reduced the loss of protein, greater use of

harder varieties became possible,

Since harder varieties were preferred by halkers,
the value of these varieties of wheat in the chief
wheat market of the world, Great Britain, also increased,
A survey of price spreads of wheats in the London
marcet, received from different regions of the world,
showed that Canadian wheats, which were richest in
protein content, obtained the highest price, European

wheats, which were soft, were the lowest priced in the
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4. Carl L, Alsberg, "3tarch and Hour Quality™
Wheat Studies, Vol, XI, No. %, Feb, 1935, ., 23?2~
235,

5, Carl L, Alsberg, “Protein Content: A Neglected

Factor in Wheat Grades™, Wheat Studies, Vol.II
No. 4, Feb, 1926, :
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London Market, From among the Canadian varieties of whesat
the No, 1 Manitobo wheat, known for its high protein
content, was consistently the highest priced wheat

variety for nearly ten years.6

While harder varieties of wheal were preferced
for making bread, this was not true for other uses of
wheat, \Wheat, in this period, could also be used for
making cakes, crackers, biscuits and alimentary pastes
of the macaroni and spaghetti types as well as of
noodle types, For such uses of wheat, soft varinsties
of wheat were more suitable, Changes in milling and

baking technolology affected only the demand for wheat

required for making bread,

IT, THE INFLUENCE OF CLIMATIC FACTORS ON THE

CULT IVATION OF HARD VAR IETIES OF WHEAT

The regions which had short growing seasons
were ideally suited for the cultivationﬂof hard varie-
ties of wheat., Shorter growing seasons encouraged the
growth of wheat which had high protein content and
lower yields while longer growing seasnns could yield
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6. Alozo E. Taylor: "Spreads Between Wheat Prices
in England®, Wheat Studies, Vol. XI, No. 8, pg.
315-317. '
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higher quantity of wheat per acre cultivated while the
quality of wheat was poorer, Scientific experiments
carried out by Lawes and Gilbert (1984)7 with wheat had
shown the increase in the weight of wheat is accounted
for by an increase in starch content which is deposited
in the grain later in the season. On the other hand,
increase in protein content of wheat plant takes place
only in the early stages of the formation of the

wheat plant. The data on the inverse relationship
between the protein content and starch or carbohydrates
at various stages of the development of a wheat plant
in a season is given in Appendix I, In the same series
of experiments, it was shown that the yield of wheat
decreases as the nitrogen or protein content increases,
The data on the inverse relationship between yield and
the quality of wheat is given in Appendix II, Therefore,
the re@idns which had short growing seasons grew wheat
of a high quality while the per acre yield was
relatively less compared to countries where growing

seasons were longer,

Climatic factors such as moisture and temperature
influence the length of the growing season particularly

i = T ——— ot - -t "hh 0k o ot O gy S =

7. Quoted in C.O0, Swanson: . Wheat and Flour Quality
Burgess Publishing Co,, Minneapolis, 1936, pg.33-84.
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at a time when the kernel is developing., A moderately
cool season with a liberal supply of moisture has the
effect of prolonging the period during which the kernal
is developing. On the otlier hand, a hot dry season
shortens the period of kernel development., Climatic
factors especially in Canada favoured short growing
éeasons and the cultivation of wheat with high protein

content.8

The length of the growing seasons were
especially short in Canada followed by United States,
Russia, Australia, and Argentina and India. On the

other hand, seasons were longer in Europe,

The optimum range of precipitation, to get high
yields of wheataalthough poorer in quality was .. imated
at 20-35 inches pef annun and the corresponding pre-
harvest rain-fall was 4-6 inches. Bettier quality of
wheat could be grown in regions where rain-fall was
less than this optimum, The optimum annual temperature
was generally estimated at 12-16°F below the pre-
harvest average, The optimum pre-harvest temperatures

were estimated to be 58°F-60°F .7

8. W.P,Rutter: Wheat Crowiny in Canada, the United
States and the Arqenting , Adam and Charles Black
1911, London.,

9, ML Benett and Helene C. Farnsworth: Yiorld heat
Acreages, Yields and Climates", .heat Stulies
Vol, XILL, No,®6, Farch, 1937,
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Better auality of wheat could Le crovin in rtegiont
where the temperatures were above the optimum. Conada,
U.S.A., Argentina, Russia, Australia and India grew wheat
in conditions where either the rainfall was less than
optimum or temperatures weve more than optimum or both,

On the other hand, wheat in Lurope was grown in cowlltions
where rainfall was more than optimum while the tewpera-

ture was less than optimum (Table 2),

Climatic conditions, therefore, favoured the
cultivation of hard varieties of wheat in Canada, U.S.A.,
Russia, Australia, Argentina and India while 1in Europe

only soft varieties of wheat could be grown,

I1I, REGIONAL DISTR IBUTION OF WORID WHEAT ACREAGE

In the period between 1896-1933, British wheut
import price were "world prices™ and Great Britain
served as the largest distributional centre for inter-
national wheat trade., The demand for wheat in the
British market and the mévement of prices in this market
exertea a powerful influence on the production decisions

of wheat cultivators of the entire wo:rld.lO VTo this
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10, Wilfred Malenbaum: ' The VWorld Wheat Economy-
1885-19039 Harvard Universtty Press, Cambridge,
Massachusetts, 1953. »ng. 104,
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extent, the producers of wheat in- this period were

inf luenced by a singie “world price"ll determined in
the British wheat market, However, we do recognise
that markets are fragmented and the perception of the
boundaries of markets depend on information available
with individuals, For a farmer, whio sells in a
village or nearest town and in familiar with prices
in these markets, the market is the village or the
town market. A trader, who buys from a local town
and sells in a port city or elsewhere in a couniry and
knows the prices in these markets, the market is a
national market., Finally, a London grain broker, who,
is familiar with prices all over the world, . the

market is a world market.

Malenbaum has already shown that both the short
run and long run price movements in the British wheat
market were positively correlated with acrecage brought
under the cultivation of wheat in various parts of the

world. Moreover, in the entire period from 1896 to
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11, "World Price" is a concept rather an actuality,
There are many different wheat prices simultane-
ously throughout the world, each approximate
to the particular location, Because of importance
of British trade in wheat, the average parcel
price for any period is probably the nearest
actual approximation to the world price concept
(See M,K.,Bennett: “"British Parcel Prices"

Wheat Studies, Vol, IV, No. 8, July, 1928,
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1933, the exporting countries i.e., Canada, Australia,
United States, Argentina, India and Russia increased
their acreage under cultivation at the rate of 1.8
million acres per annum while the importing countries
in Europe saw a decline in the acreage brought unler
wheat cul‘tivation.12 The expansion of wheat acrcuge

in Canada and other places, Malenbaum explains, was

due to the availability of new lands which could be
cultivated at low cost, llowever, he admits that
comparable cost data across countries is more often
than not inadeguate, unrelicLle und incomplete, ihe
data he does cite refer to individual years and tl.ose
show that the cost of production in importing countries
was higher than in exporting countries.13 The data
cited does not compare the prices of individual varie-
ties of wheat and the corresponding cost of production.
Malenbaum also does not attempt to explain why the
increased mechanisation of European agriculture and
the protectionist measures taken in the period after
the war were not able to stop the inflow the imports,
especially Canadian imports, throughout this period.
Finally, cost comparisons would be relevant if European
12, Malenbaum, Op.,cit, Chapters 7 and 8,

13, falenbaum, Op.cit, Pg. 1955,
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countries and the exporting countries produced wheat
which was technically ecually desirable for baking
purposes. We will see later that the varieties of wheat
produced by exporting countries were qualitatively

different from those produced ly importing countries,

We will now méke a detatiled review of the p.coti-
cipation of major producers of wheat in the world wheat
economy, We have calculated the shares of acreage of
individual countries in the total wheat acreage.l4
(See Table I). Data shows that Russia, Canada, Argen-
tina, Australia increased their share of acreage in the
total world wheat acreage while France, Italy and
Germany witnessed a decline in their share of world
wheat acreage. The share of U.5.A., was irregular; it
declined till 1912, increased to its previous level
by 1922 and declined again, lowever, USA's share in world
whest acreage was very high, India's share in wor b
wheat acreage was constant throughout this period,
British Isles and other North-lestern European countgries
had very low shares which remained more or less constant

B it A i o by T i T . T W s i T i o ot S

14, The shares of acreages of various countries
have been calculated from the data collected
and published by M.K.henntti, World Yheat Crops
1885-1931, Wheat Studies, Vol, XI, No, 7, Aprdl
1933, )
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The share of "all other countries" was small and shows an
irregular trend which declined for a short period between
1912 and 1920 and was restorved to its original level by

-

the late 1920s and early 1930s. Russia's share-in the

total world wheat screage increased repidly from 22,64%
to 30,09 between 1895 and 1914, Thereafter,,the porti-
cipation of Russia in the world's wheat economy declined
as a result of the war and economic dislocation caused
by civil war, " Participation of Canada in the world's
wheat economy did not show significant increases till
1905 after which its share increased from 1.98/4% in 1905
to 8,4¢ in 1922 after which it declined somewhat,
Increase ' of Argentina's wheat acrecage was also signifi-
cant and it increased from 2,634 in 1895 to a peak of
7.37% in 1928, Australia's share in the world's sheat
acreage increased only in the posti-war period when it
rose from 2,305 in 1919 to ©,56% in 1930, By contrist,
France's share in world's acreage cdeclined from 8,235

in 1895 to 4,04% in 1930, 1In the same period, Italy's
share declined from ,405 in 1896 to 3,65, in 1930 ind
Germany's share declined from 2,266 in 1895 to 1,25, in
1929, British and other North-Western European countries
had very low shares which did not change much in this
period, The share of acreage brought under wheat culti-

vation in USA showed 4n irregular behaviour wherein



it declined from 24,124 of total world wheat acreage
in 1897 to 16.83, in 1912 after winich its shor ro-e
24,475 in 1922 and fell again to 13,71 by 1930,

India was the only major wheat producer in this

period whose share in world's wheat acreage remained
constant. It s share declined from 13,77, in 100

to 11,324 in 1896 and remained at more or less at vthis
level throughout this period except for periodic fluc-
tuations. These fluctuations in acreage under wheat
cultivation were small and-reqular which suggests that

these variations were not rooted in lona term causes,

Some characteristic festures distinquished the
regions where wheat acreage increased as well as others
where it did not. Acreaqge uniler wheat cultivation
increased in regions where the per acre yield of wheat

the share of wheat

was lower compared to areas where/acreage was either
staghant or declined, Thus, 59,0 of the world's acreaqe
was in regions where the yield rate was in the rance

of 10-12 bushels per acre, 240 in regions where tlhe

per acre yield was in the range of 16-18 bushels per
acre, 3% in regions where yield rates were less than
10 bushels per acre, 7% in regions where yields were
bétween 13-15 bhushels per acre and only 7% in areas

where yield was 19 bushels per ‘acre or'more.'15
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15, M.K.Bennett and Helene C, Farnsworth: “World Wheat
Acreage, Yields and Climates", “Wheat Studies,Vol,
XIII, No, 6, March 1937, pa. 270-272.  °°
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Moreover, the regions where the share of wheat acreage
increased were also the areas where rainfall was meagre
as compared to those areas where the share of acreage
declined, More than half the world's wheat acreage
increased in regions where annual rainfall averaged het-
ween 1U-25 inches of which only 10 of the acreage u:s
in the regions where annual precipidtation was less than
15 inches and these regions were supplied water by
artificial irrigation, Nearly three fourths of the

area under wheat cultivation was in regions where annual
rainfall was within the range of 10-35 inches, 15 was
in zones where rainfall was more than 35 inches and

. . . 1
10% where rainfall was lower than 15 inches. 6

It is indeed a curious paradox that expansion
of wheal acreage, in this period, took place in dry
regions where férmers could get.only lower vields
as compared to European countries which imported wheit,
why did the expansion of wheat acreage take place in
regions where the conditions of cultivation werce

difficult?

We have already seen thet changes in milling and
baking technology shifted the demand from soft varieties

of wheat to hard varieties of wheat. These types of

16. Beneett and Farnsworth, Op.cit,, 1937, pp 272-273.
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wheat contained more protein a higher capacity to
y

absorb water and to produce larger size leaves of bhread.
That better quality of wheat could be grown in climatic
conditions where the per acre yield was low, In this
perspective, it can be seen why acreage expansion took
place in regions where rainfell was meagre and per acre
yield of wheat was low, These regions, where eupansion
of wheat acreage took place, could cultivate better
~quality of wheat which was favoured in the British wheat
market, Data on the quality of wheat supplied from
various wheat producing countries of the world is

indicated in Table 3.17

The only exception to this pattern of, acrecaae
expansion in dry regions was India where acreage under
wheat cultivation remained constant, In India, the
seasons were short an? the climate in wheat growina areas
was dry. In spite of the fact that India was endowed
with climatic conditions to qrow hard varieties of wheat
and to take advantages of trade opportunities in Great
Britain, this country was unable to increcse its share
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17. Data on milling and baking cuality, of world's
wheat has been obtained from D.A.Coleman:" 1lling
and Bakino Qualities of Vorld Wheat", United States
Department of Agriculture, Technical 3ulletin No,
197, 1928, The table provides information on the
protein content of wheat, from various countries,
and the size of bread produced from the flour
extracted from them,




45

of wheat acreage in the total world wheat acreage. Ve
will see, in the next chapter, that the share of acreage
under the cultivation of hard varieties of wheat in

India was very small,

IV, INDIA AWND THE WORLD VIEAT ECONOMY

The main reason why India could not take advan-
tage of opportunities for trade created in the Grear 3ritain
market was that it was not able to change over to the
cultivation of hard varieties of wheat, India continued
to supply soft varieties of wheat. In the (Groeat dritain
market, Indian wheat was found useful to mix with the
more moist varieties of wheat supplied by English farwus
or by Russia., Moreover, Indian wheats could be use#
for biscuit making in which soft varieties of wheat were
more useful,lB Soft varieties of wheat were grown
in India in spite of the fact that climatic conditions
were suited for cultivation of hard varieties. In
fact, Marquis (the variety which played a major role
in expansion of wheat gujtivation in Canady)

was discovered in India and taken for cultivation to
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18, C.P.Wright: "India as Producer and Exporter of wheat",
Wlheat Studies, Vol, I[I, No. 8, July 1927,

19, C.P.Wright: Op.cit,, 1927,
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It has often asserted that the widespread culti-
vation of soft varieties of wheat in India in this period
was due to the recommendations of a British flour milling
firm, the McDougall Brother§.2o This firm was entrusted
with the responsibility of finding out the quality of
Indianwheat, On the basis of tests carried out by this
firm, thé cultivation of soft varieties was recomended
in India. Heward , the botanicsl specialist in the Pwa
Institute had the view that the Indian climatic condi-
tions were ideal for cultivation of hard varieties and

_ of wheat
in some parts of India very high quality fvas grown, He,
therefore, felt that the recommendations of Mcooughll

Brothers were wrong,

While it is true that the early milling and
baking tests of Indian wheats held a poor view of the
guality of Indian wheats, this was not true of the
later tests undertaken of especially Pusa varieties of
wheat, Tests undertaken by Mr A,E., H mphries in 1008
for example found that the Pusa 6 variety of wheat was
of a good quality.2l Still later, in 1911, Pussa 12
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20, For the most influential exponent of this view
oint, Albert Howard, "The Irilling and Baking
valities of Indian Wheats"™, Agricultural Hesearch
Institute, Pusa, Bulletin No. 14,17 & 22,

21, Albert Howard and G.L,C. Howard: 'The varietal cha-
racters of Indian wheats, liemoirs of the Depart-
ment of Agriculture in India (Botanical Scries)

VoI, 1I, No. 7, May 1909, pg.45.
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was @lso found to be a satisfactory variety of wheat,
Hence, we cannot .cuncludethat the English millers had
consistently made- a mistake in Trecommending the culti-

vation of any particular variety of wheat,

The availability of a particular seed waricly
and the existence of suitable climatic conditions for
its cultivation does not guarantec that it will be grown
in a country, A variety of wheat must be grown on a large
scale before it becomes ccmmarcially acceptable, If
soft varieties of wheat were preferred by éXporters in
India, this may be beaause wheat produced from thede
varieties was available in larger quantities, Explaining
his reason for preference for soft varieties, a trader
said in 1906: "The reason why we pay a better price for
soft white wheat is that Great Britain and the Norih-t i1 o
continent which take the bullk of Karachi wheat, generally
prefer soft wheats. However, if purely hard wheat were
produced in the Punjab in sufficiently large quantities
to make it a merchantable description, and if the quali-
ty kept its characteristics from year to year and could
be relied on to be matched at any time, an outlet for
it could readily be found and possibly such wheat
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22, Albert Howard and H.iM,Leake and G,L.C. Howard
*The TInfluence nf the environment on the mil ing
and pakinn QUal]tWOS of wheat in India' Remoirs
of Dept. ot Agriculture in India (Botanlﬁéjf”""'
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could command a premium, At present, purely hard wheat
without an admixture of soft grain, reaches the Punjab
markets in such small quantities that we are precluded
from buying it on its own merits, and it has to be mixed

. s 23
in the so called soft description®,

The large scale cultivation of wheat in a
country requires a seed variety which can be grown in
varying climatic conditions of a country. In India,
the enviromment especially the duration of the period
of cultivation and availabilily of moisture varierd a
lot and a large number of wheat variefies were grown,
Furthermore, the quality of wheat produced hy a parti-
cular variety of wheal could chaonge us a result of

. e s . . 24
change in the environment in which it was grown,
Only some varictics had some inherent hereditary
strength  which allowed them to be grown under wide
range of environmental conditions, However, these

C s . the .
varieties had to be discovered by selection process
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23, A.E.Anastasiades, Esqg. i#lanager of M/s, Ralli
Bros, Agency, Lyallpur, to the Inperial Economic
Botanist, Pusa, dated Lyallpur, 12 May 1906
quoted in Howard and lloward Op,cit, 1909, See
also Sir John Russell: Reovort on the work of the
TImperial Council of Agricultural Research, in
applving science to Crop production in India"
Government of India Press, Simla, 1939,

24, Albert Howard, H.M. Leake, G,L.C, Howard, Op.,cit,
1912, pp. 57 & 85,
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undertaken by agricultural experiment stations. In the
second chapter; we will discuss the limitations of

the work done by agricultural experiment stations

in India in this period. Ve will see that, in Indian
conditions, there were several barriers to finding

a variety of wheat which could be grown over large

tracts of land,

CONC LUS ION

In this chapter, we made an att8mpt to find
the reason for the disparate rates of acrecage to a
common price signal in the British wheat market, \ie
have shown that changés in milling and baking techinology
encouraged the cultivation of hard varieties of wheat.
That thesé varieties were ideally grown in dry regions
of the world where the growing seasons were short, The
high protein content of hard varieties of wheat grown
in these regions brought them relatively higher prices
compared to soft varieties grown in Europe, It is for
this reason that acreage under wheat cultivation
increased in dry regions while it declined in Europe

where the climate was cooler and wet,
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India was unable to take advantage of the frade
opportunities created in theBritisi market because it
was not able to produce wheat of good quality on a
large scaie. The cultivation of hard varieties of
wheat over large tracts of land would have required
the identification of a variety of wheat, by agricul-

tural experiment stations, which could be grown under

varying climatic conditions.
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‘Table 1: Share of Production and Acreage of Individual theat

1895

1896

1887

1898
1899
1900
190i
1902
1903
1904
1905
1906
19067
1908
1909
1910

1911

1912

1913

1914

Producing Countries in Total world ttheat Acreage

,4895-1930. (Percentage)
Russia : UeSeho Canada
Production Acreage = Production Acreage Production Acreage -
17.08 22.64 24,49 22,88 1.50 1465
17.52 24,22 23,21 23423 1.25 1,70
15,96 24.54 28467 24,12 1.97 1477
164243 23,37 26417 22,62 1499 1473
1735 23.94 23,29 24426 1,93 1475
17427 25470 23,39 24,07 2,03 1.86
15.84 25,98 27459 23,79 2.84 1.73
20497 26475 22490 22,04 2,90 1.72
20 449 26,86 20,25 '22.33 2,33 1.86
22,97 27,33 18.07 19 .37 2414 1.84
20.80 27,55 21.53 19.85 3.14 1.98
16,07 28414 21,77 19.28 3 .59 2,44
1795 27.34 20,03 18,53 2,92 2,50
19479 28.05 20.64 19.19 3.54 2,71
23,32 28,76 19 .64 18.09 4,59 3410
23,32 29 .44 18,40 17.68 3,68 3434
15.83 29,02 17 .46 17.93 6448 4,02
20,89 28,60 19,04 16.83 5,84 4,04
25,25 29,62 18475 18400 5469 3.95
23,04 30.05 24,62 19416 4,45 3.68

Contdeee.
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Tablg 1 (Contdoo '0)

Russia UeSeAo ) Cenada

Production Acreage Production Acreags Production  Acreage
1915 19,32 26,40 23,97 20,69 9.19 516
1916 19 .56 26.30 19.31 19.21 7497 5.64
1917 18,69 27.06 19 .56 1719 7.18 5462
1918 18,79 . 24,67 25,73 - 20.86 5.28 6,18
1919 18.49 24,42 27 .54 26,47 5467 6487
192p 14.o§ 24,07 | 25.06 22,76 7482 6465
1921 | . BJ44 19,46 24,419 24,17 | 8.88 8470
1922 11.49 13455 24,03 24,47 11434 8493
1923 10.85 16,69 1975 21,89 12,33 | 8443
1924 13.23 19.94 23,46 19 .49 7.32 8419
1925 19,19 22,40 16.41 18,60 9,70 7438
1926 C21441 24,60 19,53 18,91 9,53 7 062
1927 18,03 24,98 20.09 19,23 11.02 7424
1928 ' 17.13 22,16 19.65 19.19 12,02 7.80
1929 16,33 23,37 19.83 19.94 7443 8.03

1931 21.25 24,65 18,42 18.71 9.04 7462
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Table 1 (Contdees)

Argenting Australia Indie

Production Acreage Production Acreage Production Acreage
1895 1.69 2463 0.67 T 1467 9.56 13.52
1596 1.19 2.90 0.79 2.1 761 11,32
1897 2423 3.01 1.18 2,04 8437 9,63
1898 3,30 3.50 130 2442 Be47 10.86
1899 3.47 A 3.45 1430 2.4 8471 10,92
1500 2,73 3.68 ‘ 1.77 2.50 T 632 B.24
1901 1.87 3,50 1.28 Z.20 8.81 10426
1902 3,22 3,98 0.38 2,25 7.05 10,23
1903 3.85 4.51 2020 2,35 B.84 9,.69
1904 4,68 5.05 1.Gé 2.01 1119 11..83
1905 3.99 5.62 2,02 _ 2445 8.38 11441
1906 4,47 5.64 1490 2435 917 10,56
1907 6,05 5«83 1.40 © 2620 9487 11.97
1508 4,92 6e14 1.97 2415 74219 9,39
1909 3.61 5478 2.49 2,64 7 .86 10452
1910 4,07 5.83 2,65 2.78 10.03 10,62
1911 4,67 6417 2,01 2469 10455 11.07
1912 4,88 6,28 2439 2,69 9,65 11.44
1912 2.57 5.89 2453 333 9 .04 10,78
1914 4,67 5.54 0.68 3,45 8463 10.20

Contdsae
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Table 1 (Contdeees)

Argantina Australia India

Production  Acreane Production fereage Production Acregge
1915 3.94 5,061 4.18 4,26 8,80 11410
1916 2,54 5.91 4,62 4423 2.80 11.93
1917 7422 6.81 3452 5,72 11,74 12455
1918 5,.02 5.98 2411 2,81 10.34 12,50
1919 _ 6,36 - 625 1035 2,30 B.22 8454
1920 4,64 5447 4,33 3630 11423 10,92
1921 5464 5,32 | 3.681 3.63 739 9,64
1922 - 5,55 }6.47 3410 3.88 10,41 11.24
1923 6,44 6,61 3.25 3.ﬁ7 9,68 11.86
1924 5433 6460 4,58 4,04 10.07 11657
1925 4,63 6.81 2.80 3,62 Be12 11.28
1926 5.39 ’ 6.4 3.76 3,89 7.60 10.14
1927 . fi,48 6.67 2,71 3,96 7446 1010
1928 7440 7 .37 3,38 ) 4480 G,17 1044
1929 3.96 6.19 . 3.09 4,76 T 82 1016




1895
1896
1897
16893
1699
1900
1901
1002
1303
1904

.1905
1306
1907
1908
1309
1910
1911
1912
1913

1914

France
Prodsction Acreags
12.43 §e23
12,88 7.58
10.13 7.62
11.48 7.61%
12,48 7.38
11.92 7447
10,35 7422
10,17 707
10.79 6,77
9,31 6.72
5,91 6,45
9,42 6,45
11.99 5,66
9,98 6,65
9,90 6.53
7.05 6412
9.05 5.76
8.71 5487
7.84 5.79
7425 5436

Table 1 (Contdesss)

L.

Italy

Production

S e 31
6.78
4,48

532

5,29
5.24
4.27
5440
4,32
5427

4,35

Acreags

5.39

4489
4471
4,71
4431
4481
4,66
4,64
4,25
4431
4.20

4,27

55

Germany
Production Acreggs

A ‘26

4,76

3474

Contdeess

1,97
1.90
1,91

1.77

5.
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Table 1 (Contdesee)

France Italy Germany

Production Acreasge Production Acrsage Production Acreage
1915 5420 4,62 3.98 4,27 3434 1469
1916 | 6421 4,56 5.38 4,29 3.44 1452
1947 4.14 3.94 4430 4,00 2457 1042
1918 6,30 3,84 5e11 3.80 2460 1031
1919 5.49 4417 4,98 - 3.80 2431 115
1920 7.04 4,59 4,20 4411 2,45 1424
1921 9,55 4497 5.69 4.40 3.18 1433
1922 6.90 5420 4,58 4457 2,04 1435
1923 7416 525 5.84 444 2,76 1440
1924 7499 5,05 4,83 4,18 2,53 1,34
1925 8410 4492 5.90 4414 2,90 1036
1926 5443 4,31 5.16 4,04 2,23 1031
1927 6.34 4,24 4449 397 2476 1439
1928 5,96 4419 4.85 3,96 3.00 1.38
1939 8423 4,24 6.34 3.75 3.00 1625

1930 4,90 4,04 4,51 1,65 2,99 1034
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Table 1 (CUntd.oQO )

N |5}
Other North Western All other countriss

British Isles EHWAC | oreqv

Production Acreage Production Acreags Production Acreage
189% 1.44 0.68 1.23 0.49 18.85 1790
1896 2427 .81 1.32 0.48 18,10 17«65
1897 2,42 0.90 131 0,47 15.79 18,20
1898 2.42 0.96 1.04 .46 18.06 19 .40
1899 2,36 0.88 1.10 0,45 17.28 17427
1900 2,04 0.83 1.19 045 "19.73 17472
1901 1.84 0,74 0.9 0441 19 .51 17,430
1302 " 1486 0,77 1.02 0645 20435 17 449
1903 1.49 0.68 0492 041 18.87 17«33
1904 121 0.58 g0.98 D.41 17 .60 17,35
1905 1.83 0473 0,90 0.41 18,19 16.87
1906 1.82 0.72 .91 0.37 23,01 17435
1907 1.82 0.68 1.08 0439 16.54 17 .27
1908‘ 175 0.68 1405 0439 19.44 17 .67
‘1909 1.76 0.75 0.93 ' 0,38" 16,80 16,92
1810 191 0470 0,96 0,37 19.95 16481
1911 1491 0670 109 0.36 214,29 16,22
1912 1.49 072 1.04 0.38 17 459 16,13
1913 1.44 0464 0499 0438 16,37 15.68
1914 1.67 0.68 1.07 0,39 14.45 15447

Contdeces
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Tabla 1 (Contde..s)

Other North Yestern All oth .
British Ieles g Ciiiqu‘& other counuriesg

Production Acreaqe Production Acreage Production Acr age

1915 2.64 0,79 085 01435 15.42 14.98
1916 185 0.75 0.92 0,306 18,36 164,04
1917 2.01 O.Bb 076 037 16,25 16,42
1918 2.68 0.98 0.68 0.38 15.40 16,63
1919 2,09 0485 1.07 O0e41 15.97 14,71
1920 1.72 0.72 1414 0.42 16,23 15469
1921 2427 0,77 151 0,47 19,37 17.07
1922 1.88 0.82 1.09 ' 0.47 17 .52 18499
1923 1457 0.70 1.14 0.46 19.17 18455
1924 1.53 0.60 0.96 . 0439 16497 18465
1925 132 0.55 1.16 0.42 19.65 22,13
1526 1.22 0,55 103 0.42 17 «65 17472
1927 1431 0,56 1419 0,49 17 .82 17.14
1928 1.08 0.48 1427 04,49 18.03 17472
1929 1.24 0,44 1433 1446 20,73 17432
1930 093 VU.AS 1.22 0.50 18472 17 .60

Source: M,K, Bennett: "World Wheat CrOpSQ 1885-1932%
Wheat Studjes, Vol, IX, No, 7, April, 1933,



TABIE 2

CLIMATIC COND ITIONS

IN WHEAT PRCOUC IING COUNTRIES OF

Lot

«ORLD

S.No. Country Precipitation (Inches) Temperature (°F)
Annual Prenzrvest Annual Prenharvest
1. Canada 22 .7 =.% 36,7 61.9
(.1,2.;—:“"{‘ ‘P.Q) (40'_:?-"7'2) (.3").“:—4‘/;00) (57.7_65.2)
2, U.3L.A, 24,7 3,7 46,2 62.2
( 8,0-50,0) (0,7-9.6) (37.,0-66,0) (57-70.0)
3. Argenting 26.3 3.5 63.2 66,5
(19,7-37.4) (4,7-6,5) (60,1-68,0) (62.8-%53,3)
4, India 40,8 1.3 89, 71,2
(31.0-70,0) (0.,5-2,4) (76.0-82.5) (73,4-79.7)
5. Australia 22,1 3,2 62,1 63,5
(16,0-29,5) (2,4-5,0) (54.0-67.5) (28.6-67.0)
6. Russia 21.3 4,85 41,1 64,5
(7.9-24,4) (1.8-56,7) (32,9-60,8) (60,8-77.0)
7. Italy 30,1 5,4 58,7 61,7
(23,0-39.4) (2,9-9,4) (54,5-63,5) (61,5-62e2)
8, Germany 25.6 - £.0 47,5 62.2
(22,2-29,5) (4.9-8.,3) (44,6-49,15 (59.4-64,9)

continued...

6§



3,NG. Country Precinitation( Inches) Temperature (°F)
Annual Preharvest Annual Preharvest
g. Sreat Zritain 30,3 5.1 £7,.5 53.9
(26,0-34,0) (4,6-2.5) (46,0-48,3) (27.8-62.,5)
13, France 31.0 5.6 52,8 0,7 \
(27,2-34,0) (4.6~7.9) (20.,0=27,2) (88,3-64,4)
11, Hiorwviay 23,6 5,2 42,8 61,5
12, Sweden 22 .6 4.5 44,2 6C,4
13. Denmmark 24 .6 4.8 45,3 59,0

~

Source - M,XK. Bennett and Helen C, Farnsworth, %world Wheat acreage, Yields and
Climates, Wheat Studies, Vol, XIII, No. 6, Marcnh 1937,

Notes; Fiqures in brackets indicate thevariations in the climate in different
regions of a country,

09
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MILLING AND BAKING PROPERTIES Or wORLD'S WHEAT

Country/ Mumber of Crude protein Volume of loaf
Milling property varieties in wheat(f.) Cubic centi-
grown meters

&) ) (3) )

Canada :

1, Very hard 2 13,29 to 19,59 1,910 to 2,060

2. Hard 5 12,19 to 15,59 1,880 to 2,220

3. Semi hard 1 8.14 1,710

4, Soft 2 7.87 to 13,04 1,640 to 1,970

United States pf

America

1. Very hard (Durum) 5 14,21 to 16,31 1,890 to 2,000

2. Hard 21 13,41 to 17.96 1,870 to 2,840

3. Semi hard 3 10.65 to 16,27 1,910 to 2,350

4, Soft 25 9,69 to 19,91 1,850 to 2,330

Russia |

1, Very haxd (burup) 5 12,01 to 17,98 1,990 to 2,470

2. Hard ' 16 11.12 to 19,45 1,73 to 2,430

3. Semi hard 3 10,49 to 16.36 1,970 to 2,900

4, soft | 9 9,21 to 16,04 1,73, Lo 7,480

contdd,....
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(1) (g) (3) ()
Argentina
1, Very hard (Durum) None - -
2, Hard 3 L5,59 to 17,74 1,680 to 7,060
3. Semi hard 1 11,82 1,870
4, Soft 9 8,30 to 17,95 1,600 to 2,480
Australia |
1. Very hard (Durum) 1 16.21 1,840
2, Hard 2 11,33 to 13,05 1,880 to 1,300
3. Semi hard 4 7.34% to 13,44 1,820 to 2,000
4, 5o0ft 24 6.47 to 13,54 1,610 to 2,890
India
1. Very hard 3 ©9.6L to 14,10 1,550 to 2,070
2. Hard 22 7.56 to 13,97 1,630 to 2,390
Semihard 4 7.40 to 11,31 1,450 to 1,740
Soft None - -
England
1, Verly hard None - -
2. Huard - None - -
3. Semi hard 2 9.77 to 11.28 1,580 to 1,600
4, Soft 14 7.64 tp 10,52 1,460 to 1,810
Germany
1. Véry hard None - -
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(T~ @ B E)) @)

2. Hard 2 13,13 to 11.45 1,790 to 1,960
3., Semi hard None - -

4, Soft . 4 7,79 to 10,62 1,690 to 1,820
Italy

L. Very hard 5 8.39 to 11,93 1,370 to 1,830
R. Hard 1 8.50 1,310

3, Semi hard 1 10,19 1,890

4, Soft 25 9,27 to 14,02 1,610 to 1,940

Source -~ D,A. Coleman, 'Milling and Baking Gualities of
World wheats, United 3tates Department of Agfi—

culture Technical Bulletin No, 197,

Noteg: (1) Basis 340 grams of flour at a moisture content of
13,5 per cent,

(2) The wheats surveyed for India were chosen from
agricultural experiment stations and from
improved varieties in Punjab.

(3) Durum wheat is not used for mwalking bread,
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THE TWPACT OF SELECTION AND HYBR ID IZATION OF TPitOVED
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Beginning from especially the early twentieth
century, efforts were made by agricultural experiment
stetions.to develop improved quality of wheat by means

o S . . agricultural
of selection and hybridization., These/experiment

stations developed a small nunber of seed varieti: -
which could be grown on large tracts of lund under
varying climatic conditions of a couniry, In this
chapter, we will study the influence improved varieties
of wheat had on the earnings of farmers and the expan-
-sion of acreage brought under wheat cultivation., 1In
Section I, we will describe the nature of work done

by agricultuBal experiment stations and trace the
significant stages in their development. In Section
I, we will describe the exberience of Canada where
agricultural experiment stations could suécessfully
develop a new variety of which could be arown over
large tracts of land under varving climatic conditions,
In Section III, we will discuss the problems and
experience in the developmeni of Puss wheat vorieties
in India, In section IV, we will discuss the trends

in the expansion of acreage under the cultivation of
Pusa varieties of wheat and the influence of these varijetics

on the returns received by farmers,
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I, SELECTION AND HYBRID IZATION OF TMPROVED \HEST

VARIETIES BY AGRICULTIRAL EXPER IVENT

STAT IONS

In the valuation of wheat, an important conside-
ration is the size and the uniformity of the «uali:y of
the crop grown. Thus, Alsberg writes: "The more perfec-
tly é wheat region can standordise its wheat, the more
uniform and invariable it is, the greater the sense of
security of the buyer. Anything that lessens this
uniformity lessens the sense of security of the buyer
and induces a correSpondingly unfavourable reaction in
regard to the price he is willZling to pay."l Grading
of wheat according to its quality and the determination
of of its price is also facilitated by the size and the
uniformity &f the quality of crop grown. Finally,
economies of bulk handlina can be realised when the

size of crop is large and is of uniform quality.

Variations in the cuality of wheat grown ave a
result of the influence of the environmental conditions
on the cultivation of wheat, Iest varieties of whoat

1. Carl C, Alsberg: "The objectives of wheat brecding"
Wheat Studies, Vol., IV, Ho. 7, June 1928, pq. 23%,
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can be grown only under specific climatic and soil
conditions, If they are grown under conditions not
ideally suited to them, they vield wheat of. a poorer
quality., However, some varieties have some heredita y
strengths which allow them to be grown under varyino
climatic copditions without any change in the cualily
of tﬁeir output, Sowe of these vaorietlics of wheat oo
availasble in nature mixed with many other varictics of
wheat while others c¢an be developerd by the process of
cross fertilization in artificial conditions. The
process of isolation of a variety of wheat from amon,

a myriad others available in nature, for widespread
cultivation, is cslled selection, The process of ¢ross
fertilization of two different breeds of wheat sclected

to form a new variety, is called hybridization,

Brfore the extensive use of seeds developed in
agricultural experiment stations began, a typical neat
field consisted of a large ﬁumber of varieties ot uheat,
The‘different varieties of wheat could be distingtished
by their botanical and agricultural characteristics,

The botanical distinctions céuld be made by an exonina-

tion of the colour of ripe ears of a plant., Furtheriore,

a botanical variety could consist of a number of distinct



67

agricultural types, These agricultural types differed
in field characters such as the length and the strength
of straw, earliness or lateness of maturity, tone of
the colour of chaffi and straw, ereciness of ihe ear and
susceptibility to rust, Each agricultural type, in
turn, is formed of & group of individual »lants with
minor distinctions, The process of sélection involies,
in the initial stages, the e¢hoice of an agricultural
type which is ideally suited for cultivation in a
particular country., To the extenl that the everage
yield, quality, elc. can vary between individial units
of an agricultural type, the selection process can qo
further and those individual units or “pure lincs"
which have bettef brecding characteristics con be chosen
for wider propagation. Cross fertilization or hybridi-
zation of two or more “pure lines™ for the production

. - 2
of a new variety came later,

Before the establishment of agricultural experi-
ment stations, the improvement of wheat took pluce
largely by a natural process. If by sowe accident the

pollen of two different varieties of wheat crossed each

2. The discussion on selection and hybridization
is based on G.L,C, Howard and Albert Howard,
"itheat in India®, Government of India Press,
Calcutta, 1909, Ch.3,
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other, annew hybrid was formed with better cualities,
These hybrids, it can be deduced, must hgve been widely
cultivated if they were also adaptable in a given

environment.

At a later stage of development of iluproved
wheat varieties, the method of mass selection or the
isolation of agricultural types was uéed. The process
of selection of wheat varieties was improved when single
individual plants or “pure lines™ were selected for
wider propagation. These were the methods used for
wheat improvement in early efforts ai plant breeding
which began in Europe in the lattef part of the 18th
century and soon thereafter in América. The success
of the method of selection was limited because only
those plants which happened to be accidental hybrids or

mutants could be selected for wider propagation.

Scientific plant breedinag came of age only in
the early 19th century when artificial hybridization
was undertaken in agricultural expmeriment stations,
Initial efforts at hybridization vere not very success-
ful because notl enough was known about the laws of in-
heritance,Wheat breeders sought to understand inhcritance

by means of correlations i,e. finding out by empirical
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observations which two or more characters were inherited
in a variety of wheat, This empirical method of study-
ing plant behaviour was not alw§y5~able to anticipate

the outcome of hybridization so that considerable time
used for this work was wasted, However, the empirical
‘method of studying inheritance did result in the develop-
ment of wheat varieties like Federatidn and comeb ¢k in

Australia and Marquis and Preston in Canada.

It was only later when Mendel's laws of inheri-
tance were rediscovered and verified in 1900 that the
scientific basis of plant genetic;wfgid. It wagwggssi-
ble to test many hundreds of progeny of hybrids each
year and to choose some for propagation., The choice
of a variety of wheat was made only after extensive
testing of the breeding characteristics of a large
number of wheat varieties., The work of testing a large
number of hybrids involved much greater expense and
effort beyond the means of an individual farmer. Foxr
this reason, the work of plant breeding was passed on
to agricultural experiment stations, With the esta-
blishment of agricultural experiment stations, it was
possible to develop a single variety which could be
érown over large tracts of land, Once wheat varieties

which could be grown over large’tracts of land were
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chosen, the standardisation of the wheat crop became

possible.4

II, THE DEVELOPMENT OF NEw VARIETIES OF VHEAT

IN CANADA

A remarkable feature of the boom in wheaotl (nlti-
vation in-Canada, in the early twentiety century was
fhét it was accomparnied by the cultivation of a sinqgle
variety, Marcuis, in almost the entire farm belt of
this country. The cultivation of & single variecty
over large tracts of land helped in the standardisation
of wheat output, and fof this reason, it could be ecasily
graded and priced according to its quality, If Conadian
farmers obtained a relatively higher price for their
wheat in the world markets, this was certainly one of
the reasons for this. Thus, Alsberg writes: "No doubt,
one of the factobs responsible for the good prices
paid for the wheat of western Conada ic its unifocmhity
for it consists prodominonl!y of a few varietics oaly,
indeed largely one“.5 Most other countiries grew a

4, Discussion on the evolution of agricultural
' experiment stations is based on Carl C,Alsberqg:
Op.cit., 1928,

.

5. Alsberg, Op.cit,, 1928, p.289,
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mixture of varieties of whest so that grading and
pricing of wheat could not easily be based on cuality,
A large number of experiments, with a wide range of
varieties, carried out hwggricultural exporiment
stations allowed the identification of a single
varicty which could be grown under different climetic
conditions of vheat growinn zones and yield good

guality output,

One of the major repu{reuents for the succ-ss
of a variety of wheat in Canadian conditions was iliat
it should have a shiort grovin, nerioed, Tihils wvas
because Canadian wheat was exnosed to the ravancg
of frost and rust at the enu of the season, Yarieties
of wheat which could maturve cuicly coult al.o aveid
the danger of irost and rusi woich wlffecten he oy
only at the end of the seuson, 7Tvo varietic . of
wheat - Red Fife anc ilarquis - met these recuireicnts
and could also give satisfactory yields of good

gualitly,

0f these two varictics of whert, hed Fife ' as
less suitable for the recuirenenty of Canadian vhest
cultivation, Red Fife Jdid not mature early enoud.. so

that it was exposed to dangers of frost later in lne
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season, On the other hand, led Fife had a hand grain

and was noted for the high cuality of its flour,

In the early twentieth century, the Dominion
experimental farms undertook the task of developing a
more suitable variety of wheot which  di . not face
the prdblems Red Fife did., o 1993, a salistactior,

result wasre reached when the [laruuis wneat was

discovered, By 1911, the new varliely was widely

accepted and it yielded nearly nine-tenths of the total

. o]
crop in Canada,

I{I. SCIENTIFIC WHEAT BREEDING IN INDIA

India was not unaffected by ihe developments
in scientific breeding that vere taking place else-
where in the world., The impetus to provide better
aguality of wheat came as a result of the demands
imposed by the export market, Indian wheat was
usualiy a mix of various varieties; further il had
other admixtures, i,e., dirt and grains of the crops,
as well, For willing purposes, wheat of unifoim

o v o w - an e o "8 S S e b T oo = o e i e nm = e

6. This part of the discussion on the development
of Marquis is based on C.P.uright: "Canada as
a Producer and Exportcr of wheat.™ ‘heat Studies

July, 1925,
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auality was recuired, Moreover, Tndia needed hard
varieties of wheat to cater to the increasing demand
for high protein flour required for the makinc of

bread,

Initial efforts at impoove wheat bHreeaing
were made in the last qﬁarter of the 19th century wien
some choice wheat variclies were imported from Ausivalisn,
England and U.S5.A. and grown in India.7 Yithout anv
excéption, all the imported wheat vérietiss proved Lo
be a failure, The imported varieties took longer
time to mature than was possibhle in India, they
some times did not form ears st all or dried up
when they were exposed to hot winds or were prone to
rust attacks.B From Australig, India impbfted rust
resistant hybrids, Mr. Farrer, a plent breeder in
Australia, had succeeded in producing rus?—resistant
hybrids and this inspired the idea that these cross-
bred wheats could be used in India, Indian varirties
of wheat were crossed with Conandian and Australian
wheat varieties in Australian agricultural experiment
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7. Albert Howard and G.L.C, Howard: "heat in
India®, Govermment of - India Press, Calcutta
1909, p.1ll6,

8. Howard and lloward, Op.cLLl, 1909, p 117,
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stations and were sent for trial in Cawnpore and
Hagpur experimental farms and to the Lahove botanical
gardens., Vlhen grown in India, the Australian hybrids
suffered from e more damaging rust attacks than the
indigenous varieties and ripaned too late for Indiun
conditions, Furthermore, the Australiasn hybrids wvere
not stable and took new forms when grown in India.,9
English wheats, which were grown in ladras, Punjab,
Bombay, United Provinces and Central Prgvinceu, of ten
did not germinate at all or they yielded very small
quantities of_grain.lo American varieties grown at
Cawnpore in 1879—80 dried up when exposed to "ot winds,
suf fered from rust attacks and demanded twice the
amount of water Indian whests rocaired while they

could give very poor yields,ll

The policy of importing wheat varicties 1in
India for experimental trials in locol farws @as
abandoned in the early twentieth century. Beginning
from 1906, efforts were made to study already available
Indian wheat varicties and sclect the best among them
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9. Howard and Howard, Op.cit., 1909, pp 113-110,
19, Howard and Howard, Op.cit., 1909, p.Ll5

11, Howard and Howard, Opocit;, p. L1l6,
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for wider propagation. At a loter stage, it was felt
that hybrids could be developed by cross fertilization
of the best whealt varieties ihat were selected in
India, It was then that & really Indian efforts wés

made in scientific wheat brecding.

At thervery outset, plant breeders had to i.ce
the problem of identification an’d testing of a larqe
number of wheat varieties grown in India. As many as
40 different botanical varicties were identified in
India.12 Each of these botanical varieties had a
number of agricultural groups distinguished by the
period of their growh, cuality of straw etc., So
many varieties of wheat were grown in India because
the conditions of cultivation encourased natural
hybfidization on a much larger scale in India than
in Europe., This was mainly because of the dryness of
wheat growing regions and tne irreqular supply of
moisture to the wheat plants. .‘hen the supply of
water to the plant is limited, the glumes of the
ears of the wheat plant open and the stigmas are

I T e I S e

12, Alhert iHoward and G.L.C. Howard., "The Improve-
’ ment of Indian wheat", Agricultural Research
Institute Bulletin.do, 171, 1928, p.l.
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exposed to the sir. Under such circumstances,

crops fertilization of plants can easily take place.lq

Furthermore, varying climatic conditions in the
country required a large number of wheat varieties
suited for these conditions. If a wheat variety sulited
for a particular zone was grown in anéther area, itso
guality deteriorated, The principal factors which
influenced the choice of a wheat variely were the
duration of growth period of a plant and Lthe moictue
available during that periodl! The duration of tle
growth period of the wheat plunt was limited by the
onset of hot weather later in the season, The wheat
plant ripened guickly or dried up once the tenprrature
rose beyond a point., Wheat wias hervested earliest in
Bombay and the Central Provinces in February, in
Bihar and Oudh in kiarch an' in Punjab from the last

e n s : S - L4
weel of April ana beginnin: orf [ay.

A more important clim. cic factor resnonsible
for differences in wheat varictiec wis the supply ol
moisture, Wheat in India was qrovn in regions supplied
13, floward anc lloward,Op.cit,, 1o, p, L1,
14, Albert Howard and C.L.C. Howard, The Varietal
Characters of Indian ‘lheats. liemoirsof the

Department of Agricullure in India (Botanical
Series) vol, II, No,7, May, 1929, p.b.
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with water from natural rainfall alone., from canal
ifrigation, by well irrigetion or by a combination of
these, Furthermore, the capacity of soils to retain
water also varied between reqgions. Both these factors
wefe responsible for the differences in the wheat
crop in terms of its external characters such as the
lengih and strength of straw and the Guality of wheat
produced,15
Finally, accidental variations in weather
conditions were also responsible for differences
in wheat varieties, These seasonal accidents could he
excessively wet and cloudy weather before harvest or
extremnely dry weather., These changes in the weather
were responsible for variations in agricultural types

to a much greater extent than in EurOpe.16

The task of the plant breeders in India was to
find a variety of wheat which had an inherent herédi-

tary strength to be grown under all these climatic
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15, Howard and Howard, 1909: "Varietal characters
of Indian Wheats®, Op,.,cit,, 1909, p.6. Al.o
see Albert Howard and .k, Leake "VYield and
Quality in Wheat", The Aqgricultural Journal of
India, April, 1913, .

16, Howard and Howard: “VWarietal Characters of
Indian Wheat", Op.cit, 1909, p.7.
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conditions, After a full investigation was made of
the wheat varieties ~in India, it was found that

some of these were of high quality,

Initial success in plant breeding was achieved.
with the development of the Muzéffarnaqar white variety
of wheat. However, this variety of wheat was suitable
for cultivation in a few districts of United Provinces
only, When this variety was grown ih other provinces,
the quality of the output was poorer, Thus, the commer-
cial value of Muzaffarnagar was the ranked the hig est
in Cawnpore and the lowest in Orai.l7 In United
Provinces, the Muzaffarnagar yielded 284 pounds pexr
acre more than the local variecties of whest which
brought a farmer R, 1O more for every acre., Apart from
the increased returns due to higher vyield, Muzaffarnagar
also fetched Rs 2 to 3 more per acre for its qualityalB
However, the Muzaffarnagar wheat variety had a sofi
grain which was not the variety best suited to the
requirements of changing milling technology,
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17, Albert Howard and G.L.C. Howard: "The Influence
of the Environment on the Milling and Bakinag
Qualities of Wheat in India", Kemoirs of thre
Department of Agriculture in India (Botanlcal
Series), 1912, p 52.

18, Howard and Howard, “Wheat in India®™, Op.cit., 1909,
p 121,



79

Thereafter, new voriecties &f wheat were developed
at Pusa agricultural experimental station and fifty new
wheat varieties were developed in this station.19 The
most noteworthy achievement of the work dohe at this
station was the developmen£ of two varieties called

Pusa 12 and Pusa 4,

Pusa 12 was the major breakthrough that early

plant breeding in India achieved, This was one

variety which could be grown in most wheat growin¢g zones
of India. In eaeh of these zones, Pusa 12 could yield
wheat of equally good quality, Milling and baking
“tests undertaken op this varietly undertaken by

Mr. A.E.Humphries showed that Pusa 12 yielded ecually
good quality wheat in Aligarh, Bankipur, Cawppore, Lyall-
pur and Pusa.20 The data on the commercial ranking of
the quality of wheat grown in different regions is given
in table below:
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19, L.E.,Howard: Sir Albert Howard in India
Faber and Faber Ltd, London, 1953, p 67.

20, Howard and Howard and Leake: "The influence
of the enviromment on the milling and baking
gualities of wheat in India"%, Op.cit. 1912,
p. 85
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TARLE - 4
RANKING QF SEIECTED WHEAT VARIETES IN INDLAZl
Pusa 12 Pusa 22 Pusa 8 Muzafior-

nagar

Aligarh L L 3 “

Bankiopur 1 1 3 4

Cawnpore 1 3 2 4

Lyallpur 1 2 3 4

Pusa : 1 3 1 4

5 10 12 20

- — s ——

The progress made by Pusa 1?2 over buzaffarnagaer
in terms of its commercial value, is clearly shown In
the table above, ‘e can also notice the invariable
ranking of Pusa 12 in differect regions, The under-
lying reasons for the ability of Pusa 12 Lo grow
well in all regions lay in its inherent horeditary
strength, Furthermore, Pusa L7 was 150 capable o
givin; higher yielus, While the average yield of
traditional wheot varietic. wis only 3 to 10 nounds

21. Report of Wr A,E.Humphries on 24 samples of
Indian whest grown in 191lL wuoted in Howard
and Howard and Leake: "The inf iuence of the
environment on the milling and baking cuali-
ties of wheat in India, Op.cit., 1912, p. 85,
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an acre,22 Pusa 12 could yield as much as 37,5 meunds

an acre.23 When both the increased yield and improved
quality of wheat were taken into consideration, Pusa

12 could increase the earnings of a farmer by ks 15

per acre.24 Not only did éusa 12 yield better, it

céuld also stand up better to adverse weather conditions,
In regions where there was a shortage of water, Pusa 12
could grow more casily with less watler, Also, tai,
variety had better standing strengthe on account of

its stronger straw and grester rust resistance. Finally,
the Pusa 12 had a bright red chaff which allowed an
easier identification of this variety which was

necessary for an adecuate price determination.

Pusa 4 was another popular voriety although it
did not have as many qualities as Pusa 12 had, Il wever,
it was useful in tracts where the period of growth of
the wheat plant was short, In climatic conditions
where only short growing periods were possible, the
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22, Albert Howard and G,L.C. ioward: "The Improvo-
ment of Indian Wheat™, Agricultural Journal of
India, June, 1913, p.27,

23, Howard and Howard: " Improvement of Indian
Wheat", Op.cit., 1928, p.7,
24, Report of the Agricultural Research Institute

and College, 1915-16, p, 23,
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wheat plant had a tendency to dry pp loose 1its standing
power and to yield a poor grain, Pusa 4 solved this
problem because it could arow in a short period. It
was for this recason that tiis variety was popular in

. . } . . o . 2D
Bihar, Bundelkhand, Punjeb and Sind and Gujarat,
This varicty hao also a strong otrav, could resist
yellow rust and it could vyield as much as 37.5 maunds

26

to an acre,

Plant breeders in India had to also develop
bearded wheats for those regions which suffered from
the attacks of birds and other animals, Beardless
wheats had thelr grain open $0 that they could be
easily damaged by birds and animals, Bearded wheats
covered the grain and prevénted these attacks. The
demand for bearded wheats was also strong in those

regions like the Canal colonies in Punjab where

harvesting of wheat took time due to shortage of labour.2/

25, L,E, Howard, Op,cit., 1953, p.71,
26. Albert Howard and G.L.C, Howard: "The Seed

Supply of the New Pusa ilheats™, The Agricul-
tural Journal of India, July 1914, p. 250,

27. Howard and Howard: “Varietal Characters of
Indian Wheats™, Op.cit,, 1909, p.9.
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If a wheat variety was bearded. it would not be
damaged by insects, birds etc, while the plant lay

in the field, The Cawnpur 13 was popular in United
Provinces for this‘reason,28 For the same reason,
Punjab 11 was popular in the canal colonies, Finally,
Pusa 50 and Pusa 52 were adopted for widespread

in some regions 29
CUlthdthﬂZfOT the same reason,

In the first phase of plant breeding done with
Indian varieties, the work was essentially that of
selection of high quality seeds from among those
already available in India. Till 1924, this method
yielded adequate results and some varieties like Pusa
12 and Pusa 4 proved succesgful Thereaf ter, the
pdssibilities of the method of selection were
exhausted and the attention of plant breeders turned
to hybridization of wheat vaorieties, 30 One of the
major prggfg;svii%§2£§§ g;fgnggsdmgzhod was that they
did not have straws strong enough to carry the weight
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28. Report of the Progress of Agriculture in India
for 192122, p 8,

29, L.E., Howard, Op.cit., 1953, p. 73,

30, Report on the Marketing of wheat in India,
1937, p. 337.
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of moge than forty bushels per acre.3l Apart from
good quality of seed, it was also necessary to Eave
seed varieties which could give high yields in order
to be popular with farmers, Moreover, these new
Pusa varieties had limited capacily to resist rust
aftacks.32 HYbridization work was necessary to

find solutions to these problems,

However, success in hybridization was daunted
by several problems, To start with, hybridization
required sufficient knowledge of breeding characteris-
tics of wheat varieties in their pure form, i.e. in the
form they were available before any natural cross.
breed;gg?Zd%hiﬁabrmore, it was usually difficult to
anti€ipate the likely outcome of cross fertilization
of two varieties so that repeated trials had to be
undertaken before any success was achieved, The
'develOpment of a new variety of wheat by the process
of cross fertilization required long periods of experi-
ments which extended to an average period of five years,
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31, Albert Howard and G.L.C. Howard: “The iilling and
Baking Qualities of Indian Wheats"™: Agricultural
Research Institute Bullétin No. 17, 1910, Ch.4,pp25-30,

32, Scientific Report of the Agricultural Research
Institute, Pusa, 1927-28,,

33, Howard: "Wheat in India"™, 1909, p 1383.
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Two major types of hybrids were developed in Pusa:
one for strengthening the straw and the other to
. . . . 3
improve their capacity to resist rust attacks,

. also

Another hybrid was/developed to prodace a bearded
variety of wheat, None of these varieties could
achieve the success that Pusa 4 and Pusa 12 did,
In fact, none of them were found suitable for wide-

spread cultivation in India,

Two sets of hybrids were developed by the
process of cross fertilization with the Muzaffarnagar
seed mainly'for developing strong straws, Pusa 22
and Pusa 6 were crossed with Muzaffarnagar to yield
Pusa 100 and Pusa 101, Pusa 101 was, for some time,
grown extensively in North Bihar. lowever, the straw
was not found to be strong enough to support heavy
cBops and its use was abandoned, Pusa 100 achieved
partial success and it was grown extensively in
Central Provinces, Later, Pusa 6 was cross with
Muzaffaraagar and Pusa 104, Pusa 105, Pusa 106, Pusa
107, Pusa 108 and Pusa 110 were developed, All these
varieties were unsuccessful when used in the field and

prolitable

the farmers found it more to use Pusa 12 and Pusa 4,

34, Discussion on hybrid seeds is based on L.E,
Howard, Op.cit., 1953, pp. 11.15."
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For the develeopment of rust resistant wheat
varieties, some Indian wheatls were crossed with
English varieties, None of these wheat varieties
were successful when trials were taken in India,
Hybrids developed, in ihe wet climate of England,were
not able to provide thé same rust resistance in the

dry climate of India as in England,

Thus, we sec that the work of plant breeding
in India could achieve oqu a limited success, The
climatic conditions in Indi< had given rise to a
very large nunber of wheat varieties which had to
be studied carefully before any new seeds could be
developed, This was a lime consuming process which
required an immense effort before any success was
achieved, Although some success was achieved in
the selection of a few varisties, the hybridization
of new seeds did not meet vith any success. The
impact of scientific wheat breeding in India was,

thereforec, limited in this period,
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IPACT OF SCIENTIFIC WHEAT BREEDING ON WHBAT CULTIVA-

TION IN IiDIA

Insofaras the Pusa whea'lt varieties imﬁrOVCdA
on the quality of flour produced ami could yield more
output per acre, we would expect that the acreage under wheat
cultivation would increase independent of the incentive
provided by the average price of wheat., That the
share of acreage brought under the cultivation of
improved varieties would increase over time. If the
share of the acreage brouaght under the cultivation of
imPLUJ“LwarioLies increases, we can also conclude that
average price of wheat is not the only factor which
affects the decision of a turmer to bheing land under

cultivation,

Statistical data on the extent of acreage
under the cultivation of improved varieties of wheat
refer to the period between 1920-21 to 1933-34,
Similar infofmation for the earlier period is not
available, However, this should not affect the vali-
dity of our copclisions, This is beéause the new
Pusa varieties li.e Pusa 12 passed beyond their

. . 3 WA
experimental stage only after 1916-17, ° HOU§ver,

3

33, Report on tie prograss of agriculture in India,
191617, p 17.



the figures of acreage under cultivation of Pusa

4 . . 36
varieties is an under-estimate, The source of
information that we have used refers to the acreage
under the cultivation of Pusa varieties supplied by
government farms, Pusa varieties were also supplied
by privete seed farms and infommation .on acreage
brought under the cultivation of these wheat varieties

supplied by these farms is not available,>’

In Table 5, we have calculated the share of

- acreage under the cultivation of Pusa varieties between
1920-2)1 and 1933-34, It can be seen that the share

of acfeage under improved varieties increased from
6,03% in 1920-21 to 17,28 in 1933-34, This is |
indeed a very sharp increase in the acreage under the
cultivation of a few varieties which is clearly not

accounted for by price fluctuations,

The increase in the acreage, under the cultiva-
tion of Pusa varieties, however, was clearly due to
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36. Scientific Reports of the Agriculture Research
Institute, Pusa, 1921-22,

37, Repbrt of the Progress of Agriculture in India,
. various years,
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the premiums farmers receivec from the output.produced

from them. The average premium of red varieties of

wheat (hard or soft) over the white {hard or softi), in

northern India was in the renge of one anna to two annas
38 - v . . .

pexr maund, Hard varieties wele co'led the sogTbati

and the soft varieties were called the Dara types,

The difference in the pricés of these hord white

varieties over soft white varieties could ranoc from

an anna and three paisa per maund in proJducing zones like

Punjab and six annas a maund for the distant consuming

iones.39 Furthermore, harcd vorieties of wheat,

interestingly, were less suspeptible to the depressions

of prices and they gained more when prices rose, In

a large consuming market like Velhi, in 1930 and 1934,

prices of ordinary white fell by 30, red wheats fell

by 295 but hard verieties Shsrabati fell only 84.

When prices rosc in 1931 and 1933, red wheats gained

only 7% over the previous price level while sharabati

increased by 17%.40
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33, Report on the Marketing of wheat in India,
Government of India Press, Simla, 1937, p. 93.

39, Report on the Marketing of Wheat in India,
Op.cit,, p. 97,

40, Report on the Marketing of Wheat in India,
Dpo Cit., pp 97"980
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Indeed, the notion of the rationality of
farmers becomes more complex when we look at the
entire range of wheat varieties produced, Priees

‘and the fluctuations of specific varieties go,

through varied courses of movement and farmer’s res-
ponse differs in each case, Thé.breeding of new varie-
ties of wheat facilitated 5 kedner response by

farmers to opportunities created by the market,
However, the overall influence of this work of

plant breeding was limited due to the problems created
by specific limitations of development of these

" varieties in India.
CONC LUS ION

We have seen that the success of wheat farming
in Canada and its ability to supply increasing quanti-
ties of wheat to theBritiish market was due to the
successful cultivation of Marquis varielies on large
tracts of that country. That the development of
improved quality of wheat was facilitated by the
process of selection and hybridization of wheat
varieties undertaken in agricultural experiment station.

Plant brecding work was also done in India beginning
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from 1906. However, only limited success was
achieved in the development of new varieties by the
process of selection, The work of hybridization of

new varieties was almost entirely unsuccessful, The
new varieties which were brought under cultivation

did lead to an expansion of wheat azcreage independent
of the price effect, These varietics brought higher
earnings to farmers, they were also less susceptible to
price depressions and this lesad to the expansion of

acreage under the cultivation of these varieties,
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1920-21 192122 -wzz.é: T 1923.24 1924-28 192526 1926-27  1927-28 1028429 | | o_","gg.,o‘ - 1933,;;_{;‘é !-.;*zgl-,;s“ea? »” %93%:; 1533.24
1. Bengel 199 256 - a7 221 . 1 M1 w e o t omL s B m ha
2. Biher and Orisma 2000 508 - 38 . a4 28 2483 1998 158 w6z 23206 A8 e 45484
3. United Provinces 400000 241000 272346 114626 . TrA623 ra4238 1300000 1415000 1390000 * 1600000 4800000 1940000 2096000 2260000
& Punjes 01384 1382870 993509 1008768 4183066 1470087 1440289 " 1839310 2099830 516600 2440000 2779880 251300 2833500
S, Centzal Provinces 801453 40899 60222 6247? 1 $04232 123138 133148 15917y 165901 ‘ _Assosy 371372 427992 438932 4771913
6. Sind ' ni w1 N1 NgL uu' N1 oy N1 Y ‘84328, 86082 107247 173937 38565
7. Butma 2123 210 #11 "o LT3} 1 nM1 o T8 | m’ - a4y 15726 135M 13691
8. Worth west Provinces Wil 150008 - 200000 202000 . :- :202008 - 300000 - 330000 s30s00 . 330000 " 330000 200000 Y NiL 4523
S. Bombay " 500 2005 11600% i 47O 13084 18943 16073 29684 " 209 1289 20ssi 20526 36894
10. Totel India 1807169 2015640 1449175 1390943 . 2282120 2635092 2893858 Spivssz 4124819 " 4894728 3034378 sz 531647 5704575
"o Total West 29950000 25780000 28210006  3085CODG 39180060 . 31780008 30470000 31300000 _ 32490800 3is70000 30470000 _»azu,o_oiin 33730000 33000000

Vazrietise : ' '
"'2":‘;5'“::55;55"::5;;;‘:33 6.03 T8 5.13 us,f 1.3 o3 9.49 wa 12,91 18,91 3 :‘..Sg' 16,54 1.7 17.20
— ~ S -

Source: Roviow of agricultural operations in Indio, various Issuos,



CHAPTER __IV

THE IMPACT OF INNOVATIONS IN MARKETING METHODS ON THE
SUPPLY OF WHEAT
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In our thesis, so far, we assumed that the price
a farmer obtgins for his produce is equivalent to the
average annual price of thé output in the market minus
- a nominal discount for carriage charges and an average
profit for traders. This is not necessarily true. A
farmer can receive a price lower than the annual average
minus the nominal discount for carriage charges and
traders' profit for his product because he does not have
adequate finance and storage facilities to allow him to
withhold his supplies when prices are léw early in the
seagon 80 that he can sell to his advantage when prices
rise later in the season. Inadequate availability of
storage facilities can also lead to the damage of the
product due to insect attacks. Finally, a peasant will
not get a price commensurate with the quality of his
produce if a proper grading-system is not available,
The: returns to the farmers are, in short, affected by
the efficiency of marketing methods available at a peint

of time,
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In this chapter, we will analyse the effect of
some importaht changes in marketing methods on the supply
of wheat. In Section I, we will describe the nature of
changes in marketing methods, which took place in the
period, mainly wheat elevators and related facilities like
the futures merket, financing of wheat storage and the
grading of the output. In Section II, we will look at
the influencevof thege marketing innovationg on the sea-
sonal supply of wheat by farmers in United States of America
and Russia in response to price fluctuations in Great
Britain. United States of America had a well organised
marketing system while the opposite was true in the case
of Russia, A comparative study of the market arrivals of
wheat in these two countries, we expect, would draw out
the significance of @ well developed marketing systems.
In Section IIT, we will analyse some aspects of the marke-
ting behaviour of farmers in India, Finally, in Section
IV, we look at the experience with the development of the

then current marketing innovations in India,
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SECTION ~ T

INNOVATTIONS TN KARKETING METHODS

One of the major developments in the marketing of
wheat in the lete nineteenth century and the early twen-
tieth century was a gystem of elevators for the storage
-and movement of wheat, The physical facilities of an
elevator system consgisted of a combination of a conveying
and a storage system, The means of storage were vertical
bins constructed of steel, reinforced concrete, brick or
timber. The bin or a series of bins could be circular,
gquare, hexagonal or trapezoidal in shape, Whatever may
have been the specific shape of the bing, they werc sé
designed that they could storage wheat in quantities
larger than the floor space occupied. Wheat was unloaded /*
"~ from there it was reised by an elevator gear to the top
of the bin in which it was stored. The base of each bin
wag kept at an elevation to provide room for railway wagons,
carts or conveyors. The bins had hovoper bottoms which allowed
grain to flow down, by the force of gravitation, when the
value was opened into wagons or bags or into a conveyor belt
that moved the wheat to a point where it would be cleaned,

/* from carts, wagons or whatever onto a common point and
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‘ 1
dried, graded, bagged and then moved out.

Blevators were already in common use at the beginn-
ing of the twentieth century in United States., The capa-
city of elevators in the principal cities of United States
itgelf was equivalent to one third of her procduction and
more than four times her equrts in 1912.2 The preciée
figures of the capacity of country elevators arcec not known
but ;t was estimated at about another one third of the
production in 1912.3 The capacity of elevators in Canada
increased rapidly from 31,088 thousand bushels in 1901 to
LL5,687 thousand bushels in 1929.h In other countries,
the spread of the elevator system was much slower, |
Australia adopted the elevator system only after the
first world war and the percentage of crop handled in bulk
increased from 3.5% of the total in 1920-21 to 47.3% of

1. F. Noel Paton, Indian Wheat and Grain blevators,
Calcutta, 1913, p. 67,

2. F. Noel Paton, op.cit., p. 57.
3. F. Noel Paton, op.cit., 1913, p. 56.

b o C.P. Wright, "Canada as & Producer and Exporter
" of Wheat", Wheat Studies, July, 1925,
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the total in its principal wheat growing region of New
South Wales.5 In Russia, elevators had been developed
only in some important cities &nd their number was only

84 in 1913.'6 However, in pre-war Russia, a system of

&,
interior grain elevators did not exist.7 In Argentina,
bulk handling of grain by elevators was available in
séaports but a system of interior elevators was hon-
existent.8 In India, only one elevator was constructed
in Lyallpur and this operated only. between 1920-26 after

which it was closed.

The growth of a system of wheat elevators, or bulk
handling, encouraged the growth of a complex of grain
futures market which were first developed in United States
of America and later in Canada in the early twentieth

century. In these futures markets, "the function of

5. J.S. Davis, "Bulk Handling in Australia", Wheat
Studies, April, 1940.

6. Indian Trade Journal, Vol. XXIV, No. 370, 1st May,
1913, p. 185. :

7. J.5. Davis, op.cit., 1940,

8. J.S. Davis, op.cit., 1940.
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carrying wheat was taken over by speculators, through
whose operations the grain merchants and millers were
placed in a position to securc insuraznce agsinst risks.

by hedging their commodity operations. The North American
development of the grain trade was associated with bdulk
handling and the transportation facilitieg adopted to it?g
The development of the futures markets 32%5 largely absent
in India and Russia throughout this period while these
markets developed to an extent in Argentina and Australia

in the 19208, 10

The main utility of the grain futures market for
farmers was that it gaurded them againstQSGasonal fluctu~
ations of prices. They could sell a certain quantity of
wheat and receive a transférrable title called "Wheat
Futures' for the delivery of‘the wheat at a future date
and ét a stated price.11 The seller of wheat could be a

farmer or merely a speculator while the buyer was generally

9. Alonzo E, Taylor, "Variations in Wheat Prices",
Wheat Studies, Vol. V, No. 7, June, 1929.

10,  Alonzo E. Taylor, op.cit., 1929,

11. F. Noel Paton, op.cit., 1913, p. 58.
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an elevator operator. In order to guard against losses
from seasonzl price fluctuations, buyers and sellers nor-
mally had an agreemenf among eaéh other whereby every rise
in price was attended by a compensebion by the seller to
the buyer while a fali in price was accompanicd by a com-

pensation by the buyer to the seller,

The growth of the futures market also encouraged the
-standardisation and gradation of wheat bought by speculators
although this was not always true. In North America, where
the futures market was fully developed, no middleman ever
bought wheat before it was certified that it was of a certain
grade, The certification for a certain lot of wheat was
provided by assessors under the Railroad and Warchouse
Board.12 However, grading and bulk handling werc not closely
associated in Australis where the same system developed in

the 19208.13

Once a system of organised storapge was established,

banks werc also prepared to advance louns zguingt wheat

12.  F. Noel Paton, op.cit., p. 57.
13. J.5. Daris, op.cit., 1940.
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stored in elevetors. The farmers, who took advances
against the stored grain, could use the money for meeting
their immediate cash requirements and avoid any distress

selling.

It is in the context of these well orgenised markets
that we find that the return a merchant earns is normal i,e,
a pa&ment‘for his services., Tn such a situation, the diff-
erence between the price received by the Farmer snd the
price paid by the consumer is the charge for the use of
physical facilities of storage und those connected with
capitsal utilised to store grain itself in the elevator as
well as the profit of the merchant, A merchant could also
earn a profit from speculation in the futures murket., 4
trader in such conditions, however, doe¢s not profit from
seasonsl fluctuations ol prices. Commenting on the source
of profits of merchants, Working wrote: "Host large grain
dealers in the United States systematically hedge their
purchases ol wheat, To the holder of hedged wheat, it
makes little difference whether wheat prices in genceral
rise or fall (in the season) after he hos made his purchase,

He hopes to see the prices of the purticular classes and
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grades of wheat which he holds mo¥e into a more favourable
relatiopship to futures prices. I grain dealers exercise
any’concerﬁed influence on wheuat prices in order %o increase
their profits from carrying the grain that influence must
‘be directed toward affecting the future spread".1h Under
these WGll deiéloped market conditions, traders could earn
only a modest profit if at all. The costs of storage in.
United States, for 15 pre-war vears and 7 past-war years,
were estimated at 0.8 cents per bushel per month for some
dealers and as high as 1.7 cents per bushel per month for
some other dealers. For the owners of large elevators, the
costs were estimated in the neighbourhood of 1.1t to 1.41
cents per bushel per month., The gains of merchants from
storage of wheat were estimated &t 1.10 cents per bushel
per moﬁth for the storage of No. 2 Hard winter wheat at
Kansas City, 1.21 cents per bushel per month on the No. 2
Red Winter wheat znd 0.88 cents per bushel for No. 1 North-

1
ern Spring wheat, > Thus, it can be seen thattraders in

\

154, Holbrook Working, "The Post-Harvest Depression of
Wheat Prices"”, Wheat Studies, Vol., VI, No. 1, Nov.
1929, po 90

15,  Working, op.cit., 1929, p. 15.
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United States of America could carn only 2 modest profit

if &t 4ll in this period,

SECTION - IIT

THE INFLUENCE OF MARKETING ORGANISATION ON SUPPLY OF

WHEAT FROM RUSSIA AND UNTTED STATES TO GRUAT BRITAIN

The avéilability of modérn storage systems and the
associated institutions in a country allowed fermers to
withhold stocks when necessary. 4 profit maximising rati-
onal beasant_could then dispose of his stocks when prices
rose to a level where expected gains were equal to storage
costs. In such a condition, market arrivals of wheat did
not depend on the size of the crop but on fluctuations in
seasonal prices, On the other hand, in a country where
marketing orgahisation was poorly,develOped,mérket arrivals
were a function of the size of the crop and not of by the

fluctuations in seasonal prices.

A comparison of the selling behaviour of Russian
wheat farmers and American farmers in response to prices

in Greut Britain draws out the significance of marketing
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organisations for the supply of wheat, A noteworthy
feature of Russian wheat supply behaviour was that Russian
wheat exports and wheat production between 1890 and 1913

had a high co-effiicient df corrclation of r = 0,771 while
American exports were less affected by the size of the

crops and the co-cefficient was r = 0.488. By contrast,

the correlation between Russian wheat exports and the prices
in the Liverpool market was as low as r = -0,007 while wheat
exports from the United States were more responsive to Livef~
pool prices and the coefficient of correlation was as much

as r = +O.133.16

The Rugsian wheat selling behaviour in Greast Britain
was not rational in the sense that its exports of wheat did
not respond td price fluctuations &s much as they did to
the sheer volume of wheat production. The highe} correla-
tion of wheat exports_to production of wheut in Russia
points to the fact that Rusgsian pecasants were under some

compulsion to sell their product whatever the returns they

16. V.P, Timoshenko, "Wheat Prices and the World Wheat
Market", Cornell University Agricultural kxperiment
Station Memoir No. 118, Dec. 1948, pp. 47 and 55,
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obﬁained. The Russian peasaznt was compelled to seil soon
after the harvest becéuse, "The Russian farmer had less
capital than the American farmer and was obliged to sell
immediately after the harvest in order to pay taxes and to
meet necessary4expcnses".17 & more importani reason for
dumping of wheat was the "absence of grain elevators on

18

the local and interior terminal markets" where grain

could be stored and without these elsvators, "financing of
stocks of grains on the interior markefs was more difficult"j9
In the absence of organised methods of storage.and finan-

cing of movement of grain, the sale of wheat was in the

hands of a large number of sméll traders who entered the
grain‘trade without much capital, These traders relied a
great deal'on finance of banks which they obtained as soon

as the grain was loaded on the railroad cars. It was in

the interest of these traders to dispose of the wheat as

soon as it reached its destination so as to be sble to renew

17. V.P. Timoshenko, op.cit., p. 54.
18.  V.P. Timoshenko, op.cit., p. 5k.
19. ° V.P. Timoshenko, op.cit., p. 54.
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their credit with the banks. These traders, therefore,

>
were to a large extent, responsible for the rush of wheat

arrivals soon after hnarvest.

The keener supply response of American farmers to
price fluctuations was due to its well developed storage
methods provided by elevators along with associsted futures
market. With a well organised markets in United States,
it was feasible "to.export wheat in accordance with foreign
demand rather than with the pressure of surplus in the
country. American exporters took advantage of his prices
abroad, whereas Russian exporters sold regurdless of these

prices".zo

SECTION - TITIT

MARKETING BEHAVIOUR OF WHEAT FARMERS IN INDIA

A recurring theme in economic. literature on the
marketing of village produce is the choice that a pcasant

makes between selling his product within his village or

20. V.P. Timoshenko, op.cit., p. 55.
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in a market outside in a town. A profit maximising pea-
sant is expected to sell his product outside his village
where he can get a better return than ﬁhut he gets in his
own village, On the other hand, a farmer may sell within
his village under the pressure to meet his cash require-
ments for the payment of land revenue, debt obligations and
rent payments, When the product is sold under pressure,
the price that the farmer receives is dietated by the buyer
and is lower than what can be obtained in the town market.
Since most of the product is sold soon after the harvest,
the farmer has to take a consumption loan and buy goods for.
his own requirements when prices rise later in the season.
Both distress selling and buying then ensure that farmers
remain indebted and are rorced to sell their product soon

after the harvest at prices dictated Ly the buyer.?'1

Amit Bhaduri, who argues that small producers cengage
in distress selling snd buying, has admitted that the rati-

onal rich peasantry can also sell soon after the harvest

21, Amit Bhaduri, The Economic Structure of Backward
" Agriculture, Macmillan India Ltd., Delhi, 198L,
Chapter 2, pp. 17-40. »
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: 22 .
as much as the indebted small producers. We will see
later that inadequate development of sgtorage facilities
and the associated institutions can compel even the rich

peasantry to sell at a disadvantage soon after the harvest,

Actual empirical evidence does show that, in this
period, the farmefs were begimning to sell their produce
outside their village even though the datae do not show a
consistent pettern in different regions. In one of the
major enquiries conducted on the marketing of wheat in the
mid-thirties, it was found that in some districts, of Punjab,
- like Jullundar, Ludhians and Montgomery, as much as four-
fifths of the wheat crop was sold outsiue the villuge in the
assembling murkets while in a district like Attock the same
proportion was insignificant. In Western United Provinces
and in rural Delhi, about one-thirt of the crop was esti-
mated to be taken to the assembling markets, and two thirds

23

in Centrel Provinces. The decision te sell directly in

R2. Amit Bhaduri, op.cit., Chapter 2.

23+ . Report on the Marketing of Wheat in Indis, Govern-
ment of India Press, Simla, 1937, pp. 127-28.
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in the central market, the abovementioned survey sugpests,
was affected by the level of development of merkets and the
selling cherges thst the cultivztors had to pay in central
markets, In better developud murkets like Hapur @nd Ghazia-
bad, where charges were peia in cash, cultivators paid half
as much &8 what larger merchants pald &s selling charges.

On the other hand, in some less developed merkets in United
Provinces and Bihar, the selling charges paid by farmers
were one and a halfl times to twice of what merchunts paid

2l

as selling charges,

More detailed surveys were undertaken in Punjab, at
thevvillage level, in the late twenties and thirties.25
These surveys show both the diversity of selling behaviour
of peasante at the village level and the factors which
affected the choice to sell either in the village or out-
side the village in the town market. Tn one of these
surveys, covering eight villages e«ch in Lyallpur, Feroze-

pore and Attock, it was found thut 51.76 per cent of the

24. . Report on the lMarketing of Whest in India,
Op.Cit., ppo1jo‘T32.

25. Finance & Markating of Cultivators! wheat in the
Punjeb, Publication No. 338, Board of Economic
knquiry, Pun’ab, 1934,
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pfoduce in Lyallpur was sold in the villzge while 48.2L
per cent was sold in the merket. On the other hand, 83.8
per cent of the prcduce in Ferozepore wss sold in the
market while the rest was sold within the village., 1In
Attock, a@s noted earlier, only-aﬁ insignilicent portion
was sold in the market.26 The districts which sold a high
proportion of the wheat in the central mirket Qere also the
ones in which the need to repay debt was less compelling
than in those districts where this need was stronger. Thus,
88.63 per cent of wheut sold was for repayment of debt in
Attock while the corresvonding figures for ferozepore and

Lyallpur were 7,74 per cent and 13.61 per cent,

The need to repay debts connot fully account for
the tendency of farmers to gell their produce within the
village. Even those farmers who were free from debt uand
the obligation to supply their products to their creditors,

chose to sell within the village. Detailed interviews

26,  Finsnce and Marketing of Cultivators! Wheat in
the Punjab, op.cit., 1934, p. 16,
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of farmers were conducted in the early thirties in
Lyéllpur and Ferozepore to find out the constraints to
marketing wheat directly in the centrel market, The
resulté of these interviews arc inailcated in the table
below:

TABLE -

PROBLEMS OF MARKETING WHLAT TN CENTRAL MARKETS

A e e D P R e e W M ey W WG s e MR T e e v e W e ne T S he e e N e m e e U G M am W ey A T o i M A R T v M M e S m e WM

No. Nature of Difficulties Percentage of the Total
in Marketing Complaints
: ‘ Lyallpur Ferozepore
1. Heavy Deductions 69.14 3.7
2. Low rates for good quulity 6.3 2.9

wheat and the system on
suctioning more than one
heap at a time

3. Defective weighing ' 11.3 L.6
L. Rates fixed under covur 1.8 30.0
5. No voice in lL.andi 8.1 1.7
6. No.shady place for the 3.1 -

bullocks to stand in the
market compound

7. Roads lezding to Mandi bad - 13.9

8. kachcha trenssctions unjust - 2.3
" to the sellers _

contd....
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9. Rulai charge in addition to - 1.2
karta
10. ~Chhanai charge incurred even - ' 2.3

where there was no dirt or
dust in gruin

1. Mehra (Hindu water carrier) - 3¢5
deduction
12. Pacca weight in maund not - 2.9

understood

e - - W S Sha M5 e T e G M b B S B s o D M G G G e e B SN R e e G G e W M S ey e e e G e e

Source: Finance and Marketing of Cultivatorst
Wheat in the Punjeb; Publication No. 38,
Board of kconomic knquiry, Punjab, 1934,

p. 37.

The most important constraints to séle of wheat in
central markets in Lyallpur werc heavy deductions followed
by defective weighing. 1In Ferozepore, the most important
constreints to sule of wheat in central murkets in Feroze-
pore were also heavy deductions followed by the fixation
of prices under cover and poor quality of roads. All
these factors mentioned above constituted costs which
farmers had to pay when they sold their produce in the
central merkets, If farmers chose to sell within the
village because they found it cheaper, this cannot be

construed as an irrational choice.
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When wheat wag sold by farmers through traders,
gome deductions were made for their services. Thesge
deductions included arit which was charged for the servi-
ces of a trader, tolai charpes bhad to be paid for weiph-
ing of the produce, chungi which wss a customary payment
to traders, Dhermao was 8 chsrge for cow protection and
other chariteble purposes and kaurta wuas o charge to cover

27

dust, dirt, moisture, etc. These deductions varied
from 8 annas 6 paisa to three rupees four annas and six
paisa for every hundred rupees of output sold in Feroze-
pore.28 vIn three of the four markets surveyed, in
Feroiepore district market deductions were less then a
rupee for every hundred rupces of output sold while only
in one merket, the deductions were in the ronge of two
rupees seven annas and six paisa to three rupces four

29

annas and six ptisu for every hundred rupces of output.

-

27. Finance and Marketing of Wheat in Punjab, op.cit.,

p. 66.

28, Finance and lorketing of Wheat in Punjob, op.cit,,
p' 87-

29.  The four msrkets under consideration are Moga,
' Fagzilka and Muktsar on the one hsnd und Ferozepore
Centonment on the othur,
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In Lyallpur distfict, market deductions were alwrys more
than a rupee and they could runge {rom & rupee [ive annas
and three poiss to two rupee six snnss #nd three paisa
for every hundred rupeces valuQ of cutput sol&.BO Farmers
had to make kind payments also bub these have not been

congidered here because the units vary in different

markets and are not comparable.

Farmers could also incur losses by sélling in
central markets due to other [actors 1liké sale under the
cover system, defective weighing and high transportation
costs. Two systems of sale existed in Punjsb and these
were the auction system and under the cover system., The
auction system wes generslly to tﬁe adventage of gellers
becéuse there was greater competition among buyers. On
the other hand, sale of produce under the cover system
involved only a small number of buyers which #égé often

1 .
to the disadvantage of the se]]er.3 Competition wes

30,  Finance and Marketing ol Wheut in Punjab, op.cit,
p. 67. The markets surveyed were Lyallpur, Chak
Jhumra, Toba Tek Singh and Taranwala,

31, Finance &nd Marketing of Whe&at in Punjab, op.cit.,
p. 60. In this document, the author adds & note
of caution and says that the auction system was not
always to the advantage of & seller because wheat
was rushed to the markets and of ten exceeded the demand,
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limited because the transaction was carried out in a
closed situstion which limited the access to information
about the terms to a few"buyers. Figures on the compara-
tive returns to farmers by the auction system and the
closed system are not avsilable. The Farmer could also
loose as a result of the use of defective’weighing of
high produce. The figures on the loss to farmers due to
under-valuation are not available, Since he was less

a darmt”
familiar with marketing methods than a trader,x @ould
loose more. Finally, the quality of roads affected the
costs of marketing. The costs of transportation could
vary from 2.25 pies per maund per mile in a cart to 3.08
pies per maund per mile on a donkey and 3.01 pies per maund
per mile on a camel along a metalled road, The correspon-
ding figures for unmetalled roads were estimated at 3.31
pies, 3.75 pies @nd 2,9 pies per maund per mile for cart,
32

donkey and camel, Poor roads were a greater constraint

in Ferozepore than in'Lyallpur becsuse in this town un-

33

metalled roads were more predominant than in Lyallpur,

32, Finance and Marketing of Wheat in Punjab, op.cit.,
' po 560 !

33. Finance and Marketing of Wheat in Punjab, op.cit.,
p. 3.
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Interesti?g variations in the motives governing
peasant sellingibehaviour were noticed when the Punjab
Board of BEconomic Enquify condu;ted surveys at the village
1evel.' Instances of direct sales in the centralvmarkets
were some times obsgerved in these surveys. Gaddi Thamman 34
was one of thé few places where wheat was sold in the
nearest central market - Lyallpur. I the farmers in
this village sometimes chose to sell their wheat to the
local buyers, the price obtained was close to that in
{the centrsl market because the farmers were in daily
communication with this market. Direct séle in the central
market was encouraged by the fact that Gaddi Thamman was
connected to Lyallpur by é road which was metsalled for
nine miles out of the eleven miles distunce. However, it
was also true that farmers did not have cash resources to
store wheat in anticipation of better prices and were compe-
l1led, under the pressure of demands of government revenue,

35

to sell soon after harvest. knother interesting case

34. An Economic Survey of Kala Gaddi Thamman, Board
of kconomic Enquiry, Punjab, 1932, pp. 87-91.

35. ' Gaddi Thammen, op.cit., p. 91.
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study of a village where direct sales in the central

36 1 this

markets were common was Durréna Langana.
village, cultivators sold their wheat in the nearest
central market at Multan., The difference in prices in

the central market and the village was equal to the cost
of carriage, octroi and other selling charges and was
about 4 annas a maund., Farmers in this village as oppo-
sed to peasants in Gaddi Thamman were also capable of
storing grain in order to realise higher prices in the
future. However, the survey mentions that it is doubt-
ful whefher the farmers gained from this insofar as there
was a loss due to insect attacks and storage costs., TIn
Tehong,37 farmers some times chose to sell in the nearest
market of Phagwéré or Ludhiana when he had to also buy
goods in these markets, Tn other cases, cultivators pre-
ferred selling in the local village at rates which were

lower by one fourth to three fourths of a seer per rupce

—

36.  An Economic Survey of Durrana Langana, The Board
: of Economic Enquiry, Punjab, 1938, pp. 160-162.

37. An Bconomic Survey of Tehong, The Board of
. Economic Enquiry, Punjab, 1931, pp. 166~169.
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less than in the central market, .In most other cases,
the cultivators in Tehong were reluctant to sell in the
central markets becaﬁse the village was partly connccted
by unmetalled rozds to the locul central markét, the
produce in the market weighed less than what it did in
the village and the producer had to pay selling charges
which could vary from a rupee &@and one anna six paisa for
a hundred rupees of prodﬁce in Ludhiana to one rupee and
nine annas in Phagwara., In Tehong also, producers stored
graih in anticipation of a rise of prices in the future
but this did not seem to bring them much gain. Another
village where direct sales of wheat in the central market

38 The produce was mostly sold

were observed was Naggal,
in the nearby Ambala city unless the prices were fayourable
in the villaée itself. An intereéting feature of this

village was that the burden of debt, land revenue payments
etc. was rather low. Land revenue payments were about 276

maunds of wheat which was about nineteen per cent of the

38. An Economic Survey of Naggal, The Board of

Tconomic Bnquiry, Punjab, 1933, pp. 94-95.
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total of 1,452 maunds produced in a year, Culﬁivators
were also not bound to sell to thelr creditors and paid
their debts in cash after the prcduct-was sold. Under
these circumstances, the farmers had the choice to seek

the highest returns for their produce.

While the sale of wheat directly in centrsl markets
appears to be significant in this period, this does not
mean that farmers in all villages were in a position to
obtain favourable terms by selling in the central markets,

39

The survey of Bhadas showed that creditors seized most
of the produce soon after it was hurvested, Payments
were made in kind and were undervalued by the creditors,
The indebted peasénts remained in debt because the entire
credit was never fully repaid., 'An interesting feature of
this village was that the central markets were locuted in

distant places about twelve to thirty miles away., DBut

these markets could be reached by metalled roads. Another

39. An Economic Survey of Bhadas, The Board of
BconomIc Enquiry, Punjab, 1936, pp. 101-105.




119

village where s imilar conditions prevsiled was Bhambus

Sandila. 0

Most of the wheat produced was seized soon
afterlthe harvest at ﬁrices dictated by moneylenders of
the village. The product wés not sold in a centrsl merket
because none exlsted. The nearest rsilway station was
located as far as 35 miles away. An interesting case study
of a village where farmers sold their produce at unfavour-
able terms without being under the compulsion to do so by
theif creditors was Gajju Chak.M The producers did not
gell in the central market becasuge they did not have carts
or other means of transportation, the traders could take
advantage of the farmers because there was no open bidding
system and selling charges were as high as three rupees
and three annas in comparison to a rupee and eight annas
paid by farmers in Kala Gaddi I‘hammz-m.h2 When sold in

the village, the farmers of Gajju Chak had to get their

L0O. An Economic Survey of Bhambus Sandila, The Board
of hoonomlc‘Enquiry, Punjab, 1935, pp 98-100.

L1. An Bconomic Survey of Gajju Chak, The Board of
Bconomic¢ Enquiry, Punjab, 1934,

L2, ~ An Econom1c Survey of Kala Gaddl Thamman, op.cit.,

1837, 89, This wés a village where Tariers sold
their wheat in the central markets,
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produce weighed by shop-keepers who undervalued the

wheat supplied. Moreover, indebted peasants had to sell

at a rete which was fbur fifths to a seer cheaper than

the market rate, These surveys, therefore, suggest that
the villages in which farmers sold their whezt in the
villages-at prices for below those in central markets

were either at a long distance from these markets, suffered
from poor quality of mafket services and or had inadequate

means of transportation.

However, it was not always true that farmers sold
to their disadvantage within the village, An interesting
case study of a village where the produce was sold locally
at fair prices was Gaggar Bhenz,>  Tn this village, the
job of fixing a fair price and to welgh grain fairly was
given to the village dharwai, He negotiated the price
with the agents of merchants in central markets, The
farmers, when in debt, were not under any compulsion to

sell to their creditors and could pay in cash after the

L3. An Economic Survey of Gaggar Bhan&, Board of
Economic Enquiry, Punjeb, 1928, pp. 115-120.
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produce was sold. Farmers were not under any compulsion

to sell soon after the harvest because they‘ﬁould pay land
revenue and water rates soon after the rabi harvest out

of the earnings of kharif hsarvest of cotton and sugar.
Sometimes, cultivators helped each.other by lending money
without charging any interest. The village produce was
taken by a local trader to the central markets énd sold

at prices fixed by the dharwai. Tt is interesting to note
that Gaggar Bhana was aﬁ'a distance of 31 miles from the
nearest central market in Amritsar and was very poorly
served by roeds. It appears that, In this village! the
institution of & dharwail was necessary to obtaiﬁ:p?ices

in a village which was far away from the nearest central
market. Another villege where producers obtained favourable
prices without selling in the centrazl markets was Gijhi.hh
Here the buyers were generally from other villages of the
same district, The prices received from these buyers were

cloge to the prices in the nearest central market except

L. An Economic Survey of Gijhi, Bourd of Economic
bnquiry, Punjab, 1932, pp. 145-147.
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for a small difference. Indebtedness did not compel
the farmers to sell at a disadvantage to their creditors,
Some zamindars even stored their wheat to realise higher

prices later in the season,

The village surveys uddertaken in Punjab in the late
twenties and eerly thirties did show wp that farmers were
capable of selling their produce in the nearest central
markets to realise higher prices than those in their villa-
ges., That the sale of the produce within the village did
not necessarily bring unfavourable prices to farmers.

The villages where producers sold their product within

the village %;gﬁgenerally those which gggieither far

away from well developed central markets or these markets
éa not exist at all near such villages. These villages
;ﬁg)also ones which sufferg{from an inadequate or poor
availlability of means of transportation. On the other
hand, the villages in which producers seld in central
markets ggﬁ‘ones which.hade well developed markets nearby
‘and ggé'served by proper means of transportation. Finally,
the villages in which producers sold their produce within

the village at favourable prices had some peculiar fea-
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tures which allowed farmers to obtain a fair pricé.
However, the evidence available is of a quslitative nature
and our conclusions can be only tentetive. Only more
detailed regional studies can draw out the full signifi-

cance of market orgaénisations on the supprly of wheat.

SBECTTON - TV

INNOVATIONS IN MARKETING METHODS IN INDIA

We have seen that farmers in India could sell_wheét
in a market at a time which brought them the maximum gains,
However, the quality of marketing methods available could
limit the ability of farmers to realise the maximum price
from the sale of their produce, We will now look at the
Indian experience with the development of modern marketing
methods which were commonly used in United States of

America and Canada in the early twentieth century.

The methods used for storasge of wheat in Tndia,
in the early twentieth century, were primitive so that

the  stored wheat was damaged by insect attacks and deterio-
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ration caused by natural factors, Modern facilities for
storage of grain in elevators were not used in India at-

all,

Wheat in India, in this period, was stored in poorly
constructed warehouses, in pits, gransrieg, maintained by
exporting firms and the army supply departments. The
best means available for storage of wheat were granarics
of solid construction muinta{nud by the exporting [irms.,
However, these granaries were used mainly as transit
points for export to the British market and did not serve:
really as storage bins, The army supply department also
had storage bins covered by cement from inside. All open-
ings were properly closed so &s to block the entry of
moisture which caused demage to grain, However, even the
granaries maintained by the army supply dépertment could
not prevent insect attacks znd the damage recorded was as

L5

much as twenty per cent,

The more popular means used for storége of wheat

in India were warehouses of poor construction and pits.

L5, F. Noel Paton, op.cit., 1913, p. 2.
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Both thesge means of storage could not prevent the cntry
of moisture and the growth of weevils. Wheat stored in

warehouses and pits was invariably damaged.

A number of estimetes of demage caused by weevil,
the common scourge of Inaian wheat, in this pericd are
available, One of the eXporters of wheat in India esti-
mated the daﬁage ceused by wecvils at two @#nd a hall

46

per cent of the crop. A merchant in the Lyallpur

market estimated the demage caused by weevils at "two
seers in the maund" or five per cent of the crop.47
Lyallpur had a dry climate so that the damage caused

by weevils was less in this market, Laboratory experi-
ments were also conducted in this period to observe the
rate at which wheat wss destroyed by wecevils, 1In one |
of these experiments conducted in 1907, it was found that

nearly 26 per cent of the weight of wheat was lost by the

end of three months and altogether 65% of the wheat was

L6. F. Noel Paton, op.cit., 1913, p. 23,
L7 F. Noel Paton, op.cit., 1913, p. 23.



126

L8
affected. .~ The estimates of damage that was caused to
wheat when it was stored in pits by farmers are not

available but they could be more.

In a situation wheyfenormous damage was caused to
wheat by weevil attacks, the farmers had a tendency to
sell their produce soon after harvest to prevent‘losses.
As railway trensportation facilities developed in the
country, the tendency to sell wheat soon after harvest
increaged, Thus, in the early.19008, disposal}of wheat
after harvest was 142% per cent of the annual mean rea-
ching upto 180 in the month of June. Later, in 1910s,
the corresponding figures were estimated at 163% per cent
of the mean which increased to 228 per cent of the annual

L9

mean in June, Railway mileage in this period increased

from 23,628 miles in 1900 to 35,199 miles in 1920.50

Although there was a need to establish a system of

48. F. Noel Paton, op.cit., p. 70.
L9, F. Noel Paton, op.cit., p. 12.
50.  HMchlpin, op.cit., 1982, p. 886.
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storage in order to prevent dumage éf wheat from weevils
and to reduce seasonzl price fluctuations, India could
‘never install elevators. It was only in 1920 that the
first elevaztor was constructed in Lyallpur at the behest
of the Indian government. However, this clevator was
shut down because it suffered losseés due to its under-

utilisation,

The construction of elevators for bulk handling of
wheat necessarily requires a concentrétion of wheat traffic
in some places, 1In three years between 1909 and 1911, it
was found that there were twelve railway stations in Tndia
from which more than 20,000 tons of wheat was handlel in
a yeér and the average traffic was 35,659 tons. There
were ten stations which despatched more than 10,000 tons
and less than 20,000 tons with an average of 12,916 tons.
Another 31 stations handied between 5,000 and 10,000 tons
in a year. Considering the fact that the average capacity

of elevators was 750 tons in Canada,s1 theye were sufficient

51, . F. Noel Paton, op.cit., 1913, p. 108.
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number of stations where there was enough wheat traffic
to justify the construction of at least one elevator.
The lack of concentration of wheat traffic in some areas
of India did not, therefore, secem to be a constraint on

the construction and operation of elevators.

'Howe§er, the figures on the quantity of wheat traffic
are meaningful only when the quality of the output is more
or less uniform. As late as 1928, it was felt that eight
different grades would be required for the type of wheat
produced in India.52 Since cach elevator could store only
a particular grade of wheat, it was the gize of a parti-
cular type of wheat which was relevant for the construc-
tion of an elevator, Moreover, the cost of construction
of elevators would go up if bins for éach variety were
erected., The Royal Commission on Agriculture in India

egstimated that the costs of construction of 78 elevators

52, Royal Commission on Agriculture in India,
Agricole Publishing Academy, New Delhi, Secheim,
1983, p. LO6.
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1

in India, each of a capacity of 3,500 tons, would be

over a million pounds.53

Another problem in India was that of dealing with
a large number of qultivators whio could sell 6nly small
quantities of wheat. The problems of initisting such a
large number of small cultivators to methods of modern

marketing could be formidable,

Apart from modern storage methods, the growth of
the futures market was also limited in this period. 1In
the period before the first world war, large volumes of
surplus wheat was bought by Buropean firms in cash dire-
ctly from the farmers, The firm located in the port towns
could easily communicate directly with up-country traders
by means of telegrsms and this helped to stabilise the
seagonal fluctuations in prices. Since a regular outlet
existed for marketing of wheat in this period, no need
was felt for an institution which could allow hedging of

. 51
stocks as a form of insurance.’ '

53. Royal Commission, op.cit., 1983, p. LO7.

54. Report on the Marketing of Wheat in India, op.cit.,
pp . 267-269 .
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After the war, however, trading conditions were
unsettled and the séasonal fluctuations of prices were
erratic. In these cohditions, an incipient development
of the futures merket aid take place. The first attempt
- at organised trading came with the formation of the Sugar
and Grain Merchants Association in ‘5920.'51+ However, this
association did not, in the beginning, take the responsi-
bility of nfutures" transactions. It was only later in
1932 that the "Sugar and Grain Merchants Association®
was converted into "The Amritsar Produce Exchange Ltd,"

55

where futures transactions could be undertaken,

Between 1929 and 1933, nineteen more associations
were formed in Punjab. However, in the period 1934-35,
half of these associations were either liquidated or
existed in a moribund form.56 In other parts of India,
even this limited deﬁelopment of futures market did not

take place,

Sh. Report on the Marketing of Wheat, Ibid,
55. Report on the Marketing of Wheat in India, Ibid,

56.  Report on the Marketing of Wheust in India, Ibid,
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Where a limited development of futures market did
take place, prices of wheat stabilised., When "spot"
prices were iow as in 1931 and in 1934-35, the "futures™
price quotations were generally higher. On the other
hand, when "spoti érices were relatively higher as in
1932 and 1933, the "futures" quotations were generally
57

below those for "spot" wheat.

Moremover, the development of future markét en-
couraged the standardisation of the quality of wheat.
Futures contracts specified the maximum percentage of
dirt and other admixtures which could be tolerated in
wheat. Thus, the tolersnce for dirt in wheat varied
from "nothing'" to as much as 3%.58 The tolerance limit
for barley and other admixtures varied from 2% to 6% in

°9

Punjab's futures markets,

- . -

57. Report on the Marketing of Wheat in'India,
op.cit., p. 106.

58. Report on Marketing of Wheat in India, op.cit.,
p. 188,

59.  Report on Mafketing of Wheat in India, Ibid,,

p. 188,



In the abgence of the futures market; grading of
wheat was done by some crude traditional methods., Culti-
vators, who grew superior varieties of wheat, secparated
the output of these seeds from the wheat that wes produced
from inferior varieties. A retaller could separate prain
on the basgis of its cleanlinesé. In Punjab and Northern
India, wheat of varying quality was mixed and sold as
wheat of "fair average quality". There were other cont-
racts such as the mills' contracts which specified the
type of bags, terms of delivery, repacking and terms of
payment, Exporters insisted on the supply Qf wheat by
the standards specified by what were called the nKarachi

60

Pasggn,

T%e ability of banks to advance loans to farmers
was also limited by the inadequate development of storage
capacity. Banks could advance money agéinst the security
of wheat in storage. To the‘extent that wheat was damaged

when stored in traditional ways, it was difficult for a

60. Discussion on Traditional Methods of Grading is
baged on Report on the Marketing of Wheat in Tndia,
Op.Cit’, ppo 183"188.



133

banker to advance money., A banker, at this time, asse-
ssed the situation as follows: "We do some times advance
money on wheat, People coms to us with this business,
but as they store their wheat in kothas (ordinary rooms),
we have to run the risk of the grain being weevilled and
the quality and quantity is never certain, but if there
are largé granaries under proper msnagement, certainly
we will have more confidence than at present, and they
would save us the present trouble we have in managing

4
this business".01

CONCLUSTON

We have seen that the centre piece of the develop-
ment of new marketing methods in the early twenticth
century was the elevator system. That a complex network
of elevators also encouraged the development of futures
markets, grading of wheat & wisem% and finencing of stocks

by banks, With the development of this entire system of

61. . Report of the Wheat Blevator Committee? 1909,
Appendix No. IX, Evidence oI Lala HarKishan Lal,
Bar-at-Law, Lahore.
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marketing in especially USA and Canada, farmers were
protected from losses they could incur from seasonal
price fluctuations, from improper grading of quality ete.
That, under these conditions, farmcrs could afford to
stock their goods and sell them at the maximum price
available in the season. Traders, under these condi-
tions, could earn only a nominal rate of return., Where
these marketing methods were absent, the quantity of
goods farmers brought to the market was governcd more by
the queantity of wheat produced than by the available

price.

In India, farmers! decision to sell in his product
was not necessarily governed by the compulsions of debt
and other obligations, 1Indian farmers were capable of
gelling their wheat in the nearest central markets where
they could get higher prices or within the village itself
if the prevailing prices broyght them the desired return.
If Indian farmers chose tc sell their market within the
village, this was often because selling charges in central
markets were prohibitive or the means of communicetion

were inadequate., In short, the lack of development of an



o N
D
(%2

efficient marketing system acted as a constraint on a
farmer's ability to sell his product at the maximum price

possible,

In India, the modern elevator system did not develop
in this period. This was, it seems,‘dué to the lack of
uniformity in the quality of the wheat supplied and the
problems involved in dealing with a large number of small
cultivators., . Other modern marketing methods such as the
futures market, grading of wheat and financing of stocks

could pe used

wees alsoﬂnot pesstbie because of the inadequate develop-

ment of storage methods,



CHAPTER _V

CONCLUS IONS



CONCLUSION

n our thesis, we began by observing the paradox
that farmers in Indie, in the late nineteenth century and
early twentieth century, could show both rational and
drrational economié behaviour. The datz on the variations
of farm supply to fluctustionsg in relative prices shows
that peasants gometimes do take advantage of market oppor-
tunities while in other cases this is not true. Our study
attempts to explain this contradictory economic behaviour

of peasants.

In our thesis, we have argued that filted farmers
operate under constraints which limit their choices and
their cepacity to teke full advantage of the opportunities
created by a market economy for making economic gains.,
That the peasantry does show an increasingly rational
economic behaviour when some of the constraints are
removed, The expansion of railways, for example, increased
the number of mérkets for the purchase of foodgrains and
reduced the need to produce them for self-consumption.
Once the necessity to produce foodgrains for self-consump-
tion was reduced, farmers could more, freely decidé to grow

the most profitable crops.
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In our study, we have shown the limitations imposed
by available technology on the rationality of peasant
economic behaviour, Technical change can increase farmers!
returns by improving the quality of.farm production,
incrgase productivity, reduce costs of production and
provide better means to store produced output. In our
thesis; we dealt with mainly the impact of technical
change on quality of wheat produced and on the means used

for storage of wheat,

In the case of wheat economy, changes in milling
and baking technology increased the demand for better
quality hard varieties of wheats, Those countries, which
could produce these types of wheat, were the ones who
increased their supply in the world market for wheat in
Great Britain., Secondly, we have shown that the success
achieved in selection and hybridization of improved varie-
ties in agricultural experiment.stqtions was an important
factor which influenced the capacity of & farmer to resg-
pond rationally to murket opportunities, Finally, the
extent of development of modermmethods of bulk handling of
wheat and associated institutions affected the efriciency
of marketing of wheat and thereby the ability of a farmer

to regpond rationally to commercial opportunities,
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The capacity of Indian wheat farmers to take full
advantage of economic opportunitiecs, in the world wheat
market in Great Britain, was limiﬁed by their inability to
grow hard varieties of wheat on a large scale. While
climatic conditions existed in India for cultivation of
hard vafieties, farmers in India did not have a specific
breed of wheat which could be grown on large tracts of
land under varying climatic conditions. Under these cir-
cumstances, Indian farmers could produce only soft varie-
ties of wheat and cater to the limited demand for these

types of wheat in the market in Great Britain.

The Pusa varieties of wheat were one of the (irst
hard varieties of wheat developed in India by means of
selection which had an inherent strength to allow thém to
be grown over large tracts of land under varying climatic
conditions. The use of Pusa varieties of wheuat began only
in 1916-17 and the share of acreage brought under the
cultivation of these varietics in the total wheat acreage
increased over time, Apart from bringing better returns
to farmers, the Pusa varieties of wheat also protected
farmers from price depressions. The increase in acreage

under the Pusa varieties of wheat indicates the role
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technical change plays in increasing the capacity for
rational behaviour among farmers. However, the efforts

to develop new varieties of wheat by means of hybridisa-
tion did not mcet with any success in India and Pusa
varieties of wheat had a limited impact on wheat cultiva-
tion in India. The increased valuation which could have
come from a large standardised output could not, therefore,

be realised,

In the case~of marketing of wheat, we find that Indian
farmers were capable of selling their wheat in markets which
brought them the highest returns. However, high selling
costs often prevented farmers from seeking the highest
prices in central markets, Furthermore, Indian farmers
sold their output soon ufter the harvest to prevent any
damage of their crop by insect attacks. The modern meuans
of storage did not develop in India bLecause the wheat
supplied varied a lot in its quality and would have required
very high capital costs for the construction of bins to
store each of these varieties of wheat. Furthermore, it
.would have been difficult to receive sufficiently large

quantities of wheat of each grade of wheat,
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APPENDIX I

THE LENGTH OF THE GROWING SEASON AN THE QUALITY OF WHEAT

Interval -Condition of Protein Carbohydrate
Number sampling Yo 7o
1. Grain set 35.6 52,4
2 | 29,5 59.9
3. | 26.8 63.2
4, Grain in mill 21,3 69.1
5 18,4 73,1
6 14.9 77,5
7. 14,5 78,5
8. 12,2 80.3
9. | Grain doughy 12,2 81,8
10. 12,7 80,7
1. 11.8 81,8
12, 11,8 82,0
13, 11,7 82,0
14, Getting hard 11.3 81.9
15 11,2 81,8
16 ‘ 12.4 81.6

Source - C,0,5wanson, Wheat and Flour Cuality, 1936, p83.

Notes: (1) Interval numbers indicate the number of viecks
in the growing season, »

(2) Carbohydrates indicates the starch content.
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APPENDIX II

QUALITY AMD YIEID OF A WHEAT PLANT

Yield/grams per plant N%Erogen
_ o
5.81 1,35
2,74 1,80
8.95 N
7.34 2,39
8.03 2,63
5,91 2.85
4,45 3,11
4,68 3.37
3.65 3.68
4,54 4.72

Source - C,0,3wanson, Mheat and Flour Wuality, 1936,

Notes: (1) Nitrogen indicates the protein content
(?) The table shows the inuerse relationship

between protein content and the yield of wheat,
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