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Abstract

There has been an understanding related to the Green Revolution that wheat became a popular crop post-1960s. The paper
aims to study the scientific research and resources dedicated to wheat cultivation by the British Raj and whether its signifi-
cance could be matched with other cash crops like tobacco, indigo, sugarcane, etc. This paper will show that from the late
nineteenth century onwards, wheat became Bihar’s most important food crop due to its export to European countries. This
microcosmic study of Bihar will demonstrate that the significant rise in the production of wheat was a joint effort propelled
by the British Raj, which was well received by the peasants of Bihar, even though wheat was not a staple crop of the Biharis.
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Abbreviations
Mds  Mounds sher
R-a-p Rupees anna paisa

1 Introduction

Wheat in Bihar was mainly a winter crop grown in fourth-
grade quality land needing only three waterings like barley.
Wheat and barley were often grown together, and this mixed
grain was called gujai. Gujai was generally used as flour
and consumed by the poorer classes of Bihar. The stubble
of gujai was trodden by cattle, and its straw (bhusa) was
used as fodder (Sayani, 1911, p. 35). The best quality of
land was reserved for rice, which was more labour-intensive
than wheat. Rice was the preferred crop for the Biharis. In
fact, Peter Robb, too, attests the same in his article Peas-
ants’ Choice. Rice was associated with power in land, and
millets with poverty. Cropping decisions were hardly neu-
tral in Bihar (Robb, 1992, p. 115). Furthermore, the Bihari
migrants preferred going to Burma, as khuraki (daily food
allowance) was paid in rice, who otherwise might have con-
sumed coarse crops like millets, barely, etc.
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Traditionally, wheat cultivation was looked down upon.
Proverbs in Patna and Gaya districts mention wheat cultiva-
tion as an easy job that a widow could undertake, imagery of
helplessness in the countryside (Sharma, 1984, p. 29). Fur-
thermore, the sowing window for wheat in Bihar was hardly
10 days as early sowing was impossible because the soil
would be too hot for the seedlings, and late sowing would
mean a steep slowing down in the growth of wheat due to
rapid fall in temperature, and the crop could not ripen in time
(Howard, 1920, p. 557). Nevertheless, in the nineteenth and
twentieth centuries, wheat saw a steady rise in demand and
price, leading to the Bihari cultivators changing their attitude
towards wheat, which this article will elaborate upon.

Historians who have worked on crop-specific projects in
Bihar, like Prakash Kumar and Kathinka Sinha-Kerkhoff,
have worked on cash crops like indigo, opium, tobacco,
etc., which clearly underlined commercialization of agri-
culture effected by the British Raj (Kumar, 2007, 2012;
Sinha-Kerkhoff, 2014). Nevertheless, this commercializa-
tion was also felt in food crops such as wheat, which was
evidently becoming ‘the’ food crop. This garnered similar
attention from an average Bihari peasant because wheat
was a staple of European countries, including England and
Italy. Wheat started fetching a higher price in the Bihari
market because, in the 1840s, the British wanted to reduce
their dependency on the USA for wheat, and the open-
ing of the Suez Canal in 1869 reduced the travel time of
ships between India and Britain. According to Report on
Indian Wheat published in 1879, India was the world’s
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Table 1 Wheat imports into the UK- five-year averages from India
(Turner, 2006, p. 135)

Table 2 Price of rice and wheat during famine (Hunter & b, 1877a,
1877b, pp. 110-111)

Year Quantity (in 000 s cwt) Percentage Month, Year Rice Wheat
1871-5 827 1.9 Jan, 1874 11 Y2 sers per rupees 13 Y2 sers per rupees
1881-5 9,439 16.0 Jan, 1875 19 ' sers per rupees 19 1/2 sers per rupees
1891-5 9,170 13.2 Feb, 1874 11 Y% sers per rupees 12 % sers per rupees
1901-5 15,509 17.4 Feb, 1875 18 % sers per rupees 16 ' sers per rupees
1911-15 17,795 17.6 March, 1874 11 % sers per rupees 13 % sers per rupees
March, 1875 18 % sers per rupees 17 % sers per rupees
April, 1874 12 % sers per rupees 13 % sers per rupees
April, 1875 16 ' sers per rupees 19 % sers per rupees
second largest wheat-producing country (Watson, 1879, May, 1874 10 Y% sers per rupees 15 sers per rupees
p. 3). Gauging the significance of wheat in European mar-  May, 1875 16 Y sers per rupees 21 sers per rupees
ket, historian Michael Turner designated wheat as ‘cash  June, 1874 10 % sers per rupees 14 Y sers per rupees
crop par excellence’ (Turner, 2006, p. 136). However, this  June, 1875 16 Y4 sers per rupees 18 % sers per rupees
article does not attest to Turner’s claim of wheat being  July, 1874 11 sers per rupees 15 Y4 sers per rupees
cash crop ‘par excellence’ especially in the Indian context. July, 1875 17 V4 sers per rupees 17 V4 sers per rupees
This article claims that there was a significant increase Aug, 1874 10 %2 sers per rupees 15 2 sers per rupees
in the research and resources dedicated to wheat, even  Aug, 1875 16 sers per rupees 17 Y sers per rupees
though rice was the preferred crop of Biharis. The demand ~ Sept, 1874 12 %2 sers per rupees 15 2 sers per rupees
for wheat kept on soaring, unlike other cash crops grown  Sept, 1875 16 %2 sers per rupees 18 % sers per rupees
in Bihar, like opium and indigo, which saw a decline in ~ Oct 1874 13 7 sers per rupees 16 %z sers per rupees
demand after reaching their peak. Oct, 1875 16 Y sers per rupees 18 Y2 sers per rupees
Nov, 1874 21 ' sers per rupees 16 "2 sers per rupees
Nov, 1875 - 18 'z sers per rupees
2 The l'iSillg demand for wheat Dec, 1874 16 'z sers per rupees 17 'z sers per rupees
Dec, 1875 17 Y4 sers per rupees 22 sers per rupees

When we consider that the wheat area in the United King-
dom has decreased by about 25 percent since 1876 and that
the cause of this falling off is chiefly due to the prevailing
low prices, we can understand the writer’s anxiety to enquire
into the matter. America has long since ceased to export her
wheat at a profit at present prices; the area under cultivation
has already been considerably curtailed, and this process
must continue until prices rise. In addition to this, there is
increased home consumption in the United States due to the
increase in population.'

Carl E. Prey, in a conference held for agricultural econo-
mists, mentioned that one of the reasons to initiate research
on food crops, in general was the need of Britain for wheat
(Prey, 1983, p. 254). To delve deeper, Kenneith Pomeranz
in The Great Divergence mentions that mainland Europe
did not have surpluses to sell to Britain, and Britain did not
grow grain in adequate amounts. This led to a steep rise
in wheat price by forty percent between 1760-1790, and
the Napoleonic Wars (1803—-1815) added to the woes of
British (Pomeranz, 2000, p. 217). There was an escalation
in wheat demand because of its saleability in England and

! “Wheat-Growing Competition of The World’, The Indian Agricul-
turist, Vol. 12, No. 22, May 28, 1887, p. 287.
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other countries, which this paper will elaborate on further.
Authoritarian British administrators like Sir Richard Tem-
ple pushed the cultivation of wheat. Since the 1860s, Brit-
ain had also been interested in reducing its dependence on
the United States for supplies of wheat and cotton. Table 1
shows a massive rise in wheat imports from India to the UK
over four decades.

Comparing to Buchanan’s report, W. W. Hunter, an Indian
Civil Servant, noted that there had been a significant rise
in the price of wheat from the early nineteenth century to
the late nineteenth century due to export (Hunter, 1877a,
1877b a, p. 98). The price of rice and wheat stuff during the
famine of 1874 and 1875 in Monghyr in shown in Table 2.
It has to be noted that despite not being the staple crop of
the Biharis, wheat saw an escalation in price even during
the famine years.

As mentioned earlier, during the nineteenth century,
wheat was getting more importance than rice. In this regard,
historian Elizabeth Whitcombe claims that from the 1870s
onwards, wheat became ‘an export staple’ like other cash
crops like sugarcane, cotton, and indigo (Whitcombe, 1972).
C. A. Bayly in Rulers, Townsmen and Bazaars discussing
the wheat trade, remarked that an extra demand from Europe
was met by taking out extra stock of wheat from the market
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or by reducing the local consumption and exporting it abroad
while the wheat prices rose in the Indian market (Bayly,
1983). Not only was wheat supplied to Britain, but Italy was
also the second largest consumer of Indian wheat. Wheat
flour was being sent to distant countries like Mauritius,
Aden, Arabia, Ceylon, and Zanzibar.”

As mentioned earlier, wheat was the staple of the Brit-
ish, and it matched the British’s dietary character, making
it even more desirable. When harvested during the wet sea-
sons, wheat grown in England had too much moisture, bal-
anced by the Indian white wheat variety for its high-water
absorbing capacity. Indian wheat on an average fetched
25 percent more price than the British variety on account
of its lower moisture content (Wilson, 1911, p. 547). The
most valued variety in London market was the pure soft
white wheat varieties like doodhia, maghie, and dawoodia,
which were grown in Gaya, Champaran, Patna, Shahabad
(Watson, 1879, pp. 14-19). Albert Howard, an economic
botanist at IARI, Pusa (from now on Pusa), was in contact
with Sir Albert Humphries, a well-known miller in England
to gauge the quality of wheat that was being bred at Pusa.
Sir E. J. Russell (1937, p. 27), the director of Rothamsted
Experimental Station, commented the following regarding
the reasons behind the usage of Indian wheat in the British
bakery, despite being unclean.

Several factors contributed to the ready saleability of
Indian wheat on the English market. It was certainly dirty,
but it was cheap and contained less moisture than some of its
competitors, so its real price was even lower than its market
price. In pre-war days it made a useful combination with the
Russian wheat, because while Russian wheats yielded rather
soft and runny doughs, Indian wheats gave “short” and clay-
like doughs, and the two together gave satisfactory results.

According to Sir James Wilson, Superintending Inspector
under the Board of Agriculture and Fisheries, maintained
that nearly 90 percent of wheat export from India was con-
sumed by Great Britain alone. He attributes the success of
Indian wheat in the British market, despite 6 percent impu-
rity, to the study done by the experts on the requirements
of the British market (Wilson, 1911, p. 547). Nevertheless,
Bihar also grew hard white wheat varieties like Bogra, Gan-
gajali, Jamalkhani in the Monghyr and Tirhut regions. Hard
white wheat was quintessentially hard and translucent. It
was quite in demand in the Mediterranean region, especially
Italy. It was suited for making macaroni and fetched higher
prices in Italy than quoted in London.

2 Indian Agricultural Exports. The Journal of Board of the Board of
Agriculture, 5, 1899, p. 465.

3 The dawn of systematic research for wheat

The previous subsection has demonstrated the rising impor-
tance and demand for wheat from the nineteenth century
onwards, yet systematic research for wheat in Bihar began
after the opening of the Imperial Agricultural Research Insti-
tute at Pusa in the Tirhut district of north Bihar in 1905. For
the first few years, research was conducted on cash crops
like tobacco, sugarcane, and jute, and the only food crop was
wheat, though rice was staple of Bihar (Preeti, 2023, p.37).
The emphasis was to grow more saleable crops. It was no
coincidence that the Pusa gained much of its reputation from
its world-famous wheat varieties, which were the subject of
some of the earliest research undertaken by its Department
of Economic Botany from 1906. The early twentieth cen-
tury saw a hybridization programme in developing wheat,
followed by disease-resistance traits in wheat by the mid-
twentieth century (Randhawa, 1983, p. 342).

Across India, Pusa wheat already covered over two mil-
lion acres of land within fifteen years, an advance much
quicker than the other main wheat types grown in India.
Pusa 4 (a wheat type) was distributed on a large scale in
eastern Punjab, Sind, the United Provinces, the Shimla Hill
States and the Rajputana. Pusa 4 was well received in north
Bihar as this variety possessed strong straw and good grain,
furthermore it was resistant to yellow rust (Sayer, 1917, p.
698). Wheat, particularly Pusa 4, Pusa 12, and Pusa 52, was
being grown on over six million acres of Indian land by
the 1930s, while some of the Pusa wheat were also being
cultivated in Australia. Pusa 52, a soft white wheat vari-
ety, grew of considerable importance in Bihar and United
Provinces and was introduced by the hybridization between
Punjab 9 and Pusa 6. Moreover, scientists and cultivators
in different parts of the world were showing considerable
interest in Pusa wheat, with seeds being dispatched to South
Africa, Nigeria, Java, Uganda, Sudan, Argentina, Canada,
France, and Australia among others (Howard, 1954). The
Pusa wheats were worth from 8 to 10 annas per maund more
than the ordinary wheats in circulation (Gieryn, 1999, p.
283). By the late 1920s, these early strains (like Pusa 4, 12,
52, 54, and 100) provided the first steps of a green revolution
that ultimately happened in India in the 1960s, which would
combine improved crop varieties with a massive increase in
the use of chemical fertilizers and pesticides (Barton, 2018,
p. 12).

Nevertheless, experiments were done in the field of chem-
ical fertilizers prior to the Green Revolution as well. Along
with wheat, experiments were carried out on chemical fer-
tilisers so that the productivity of wheat could be increased.
Numerous experiments were being done on the Dumraon

3 Report on the Marketing of Wheat in India, 1937, p. 23.

@ Springer



64

Indian Journal of History of Science (2025) 60:61-67

Table 3 Effect of Saltpeter on wheat production (Basu, 1893, p. 695)

Particulars 1885-86 188687 1887-88
Yield of grain ~ Yield of straw  Yield of grain  Yield of straw  Yield of grain  Yield of
per acre per acre per acre per acre per acre straw per
acre
Mds s Mds Mds s Mds s Mds s Mds s
Saltpetre, 3 maunds per acre 27 10 62 18 18 24 8 18 5 21 31
No manure 14 5 17 6 12 6 32 9 17 13 25
Increase on account of saltpetre 13 5 45 12 6 17 16 8 28 8 6
Value of increase R-a-p R-a-p R-a-p
Cost of saltpetre 37-10-0 33-5-6 24-6-5
9-6-0 9-6-0 12-10-6
Net increase in profit due to saltpetre 28-4-0 23-15-6 11-11-11
Particulars 1888-89 1889-90
Yield of grain per acre Yield of straw per acre  Yield of grain per acre Yield of straw
per acre
Mds s Mds s Mds s Mds s
Saltpetre, 3 maunds per acre 17 12 35 25 15 32 25 13
No manure 10 32 16 5 11 4 15 2
Increase on account of saltpetre 6 20 19 20 4 28 10 11
Value of increase R-a-p R-a-p
Cost of saltpetre 27-0-0 15-8-0
9-5-3 11-10-0
Net increase in profit due to saltpetre 17-10-9 3-14-0

Farm in Bihar to test the effect of saltpeter (a crude form
of potassium nitrate readily available in Bihar) on wheat.
It was found that not only is it a good and profitable ferti-
lizer for wheat when used by itself, but that, added to other
manures, especially to ashes, it further stimulates the outturn
of the crop. The results of one series of experiments, which
were commented in 1885-86 and continued till 1889-90,
are shown in Table 3.

Analysing Table 3 on the increase in the outturn, resulting
from the application of saltpetre, the outturn became less
every year gradually. Saltpetre acts best for the first two or
three years and on soil that has been exhausted by continu-
ous cropping without manure for many years. When land
can be manured with ashes, it will be found profitable to use
niter in addition to them.

One of the greatest sources of damage to the wheat crop
in India was rust. Dr Arthur Barclay identified Puccinia
rubigo-vera as Indian rust. This ran like an epidemic among
wheat- the leaves of affected plants became wilted and yel-
low within 24 h (Cunningham & Prain, 1896, p. 100). Within
ten days, the entire wheat field could be rusted. In addition to
Puccinia rubigo-vera, Puccinia graminis was also found in
Bihar among the wheat plants, which attacked the stems and
leaves of the plant. In Bihar’s common parlance, both rust
varieties were called sarda; common people could hardly
differentiate between the two.

@ Springer

Rusts are the most important of the diseases, transcending
in effect all other diseases put together. The only trustworthy
remedy at present known is to grow rust-resisting varieties.
The introduction of such wheat of high repute from abroad
proved to be useless; wheat resistant in Australia succumbed
badly in India and, indeed, were more susceptible than the
indigenous kinds, besides ripening too late. It, therefore,
became necessary to raise new varieties of Indian wheat,
and this work was begun by the authors [Howards] in 1905.*

The breeding of rust-resistant wheat was receiving special
attention. The wheat variety was selected by isolating single
plants and studying their progeny in succeeding generations,
followed by hybridization. Pusa Institute grew rust-resistant
varieties since rust was a major problem in North India,
where wheat was mostly grown. Apart from Pusa Institute,
other parts of the Agricultural Department/research center
(like Nagpur, Sindh, and Niphad in Nashik district) had
significantly developed rust-resistant wheat varieties. Fur-
thermore, investigations were conducted at Pusa Institute to
ascertain the conditions under which rust thrived, apart from
the variety of wheat grown. It was found that the outbreak
of rust depended on how land was prepared before wheat
cultivation. If there was a decrease in the soil aeration and

4 Investigations on Wheat in India, 1920, p. 250.
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physical texture, the damage from rust was more. It was
also found that rust often became epidemic during the long,
cloudy, and wet weather (Howard, 1921, p. 628).

4 Approbation and appropriation of wheat

The distribution of Pusa wheat in the Bhagalpur Division
has met with marked success this year, and it is now impos-
sible to meet the demands of the public from the Sabour
Seed Store and from the centers in the districts of Bhagalpur,
Monghyr, and Purnea.’

The self-explicatory statement above shows the exponen-
tial increase in wheat demand in Bihar. A similar pattern
was witnessed outside Bihar as well. The demand for Pusa
wheat from other parts of India and abroad was so high that
it exceeded the Institute’s supply capacity. One of the fun-
damental reasons behind the success of Pusa wheat in Bihar,
as A. C. Dobbs, Director of Agriculture for Bihar and Orissa,
explained, was that Pusa 12 could grow comparatively unaf-
fected by the vagaries of the soil and the monsoon. Given
the varying conditions, Pusa 12 had the power to retain the
quality and give the dough stability. Pusa 12 proved to be the
most successful of all the early Pusa selections because of its
remarkable adaptability and high-yielding power, especially
in South Bihar. The seven-year average yield of Pusa 12
compared to the local variety showed that its yield was dou-
ble that of the local variety (Burt, 1936, p. 533). Mr. Deviki
Prasad Sinha, M.L.C., Patna, (1928, p. 202), while replying
to a questionnaire for the Royal Commission on Agriculture
report, mentions the immense popularity of Pusa 12 among
the common raiyats of Bihar and the raiyats themselves
started preserving the seeds from year to year and spread-
ing them.® According to an estimate, if Pusa 12 was to be
replaced by other pre-existing varieties, it could fetch almost
Rs 15 per acre to an average wheat grower (Sayer, 1917,
p.700). Pusa wheat fetched a higher price in the market
and gave higher yields, thus amassing huge public demand
(Sharma, 1929, p. 37).

When research on wheat on modern lines was first taken
up at the Pusa Institute, the outstanding personality in charge
of the investigations was Sir Albert Howard, who laid the
foundations of the genetical improvement not only of wheat
but also of a range of other crops. He was assisted by his
wife, Gabrielle L. C. Howard, and by Abdul Rahman Khan.
Sir E. J. Russell (1937, p. 27), called Howards ‘The actual
founders of the modern Indian wheats’ for they had ‘the
artist’s eye for picking out the varieties likely to do well’.

5 Annual Report of the Sabour Farm for season 1913-14, p. 23.

¢ Royal Commission on Agriculture in India: Evidence taken in
Bihar and Orissa, Vol. 13. (1928). The Government Central Press.

Special measures were undertaken by Sir Albert Howard,
who was in contact with Sir Albert Humphries (a well-
known miller in England), in an effort to boost the quality
of Pusa wheats so that they would fetch a higher price on
the British market.

The author also refers to the efforts made to improve
wheat’s milling and baking qualities. He specially directs
attention to such results obtained in India, where Mr. and
Mrs. Howard, using as parents varieties indigenous to the
country by hybridizing, produced new ones of greatly supe-
rior quality, which are likely on European markets to realize
relatively higher prices, fully equal to those obtained for the
best Canadian and American kinds.’

The quality of wheat was to be decided by the market.
The imperial economic botany shouldered the task of align-
ing the interests of Indian cultivators with scientific botany.
Albert and Gabrielle Howard handed over the task of judg-
ing Pusa 12 (which gained popularity among the peasants
of Bihar) to Humphries, adjudicating in mills and bakeries
rather than laboratories and fields. All this happened in the
name of imperial economic botany (Gieryn, 1999, p. 281).
Pusa wheat was considered the most outstanding achieve-
ment of the Howards. They focused on the adaptability of
wheat, since the growing window for wheat, as previously
discussed, was short in Bihar. Albert Howard (1920, p. 556)
believed that new varieties of wheat ‘add every year more
than £1 an acre to the profits of the cultivators’.

Research in wheat was carried forward in the 1930s by
Ram Dhan Singh and Dr B. P. Pal, who was probably the
successor of Albert Howard, and Dr Pal was the Second
Economic Botanist at the Imperial Agricultural Research
Institute, Pusa. Singh developed ‘C 518°, ‘C 228°, ‘C 217’
and ‘C 591’ variety of wheat. ‘C 591’ fetched a premium
price up to Rs 4 per maund (approximately Rs 10.80 per
quintal) in the 1930s on account of the pearly appearance of
its grain. While specializing in plant breeding and genetics
from the Cambridge University, Dr Pal found its application
in developing new wheat varieties. ‘NP 710°, ‘NP 718’ and
‘NP770’ were the few famous wheat varieties developed by
Dr Pal, extensively grown in India (Randhawa, 1983, pp.
345-354).

Wheat was researched in a more systematic way. The
raiyats also participated in this drive as they invested their
time and money in buying and preserving a better variety
of wheat seeds. Furthermore, the raiyats also used artificial
fertilizers and pesticides for wheat, which were not very
easily available and also expensive; previously reserved for
cash crops only (Pouchepadass, 2000, p. 202). A series of
experiments were conducted to guide the peasants regarding

7 Proceedings of the Third International Congress of Tropical Agri-
culture. London: John Bale, 1914, p. 117.
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the type and amount of synthetic fertilizers to be used while
cultivating wheat. For instance, experiments were conducted
on Sipaya farm to determine the profitable nitrogen phos-
phate ratios to be used for the cultivation of wheat (Murray,
1930, p. 94).

This article discussed in detail various experiments con-
ducted throughout Bihar to improve the variety of wheat and
fertilizers that could boost wheat production and counter
common diseases. Yet, Bihar could not become a harbinger
of the Green Revolution in India despite many experimen-
tations in wheat in the early twentieth century. There were
multiple reasons behind it. The most prominent being IARI;
Pusa shifted from Bihar to Delhi in 1936 after the earth-
quake of 1934 (Preeti, 2023, 45). Though wheat breeding
could be traced back to early twentieth century, by the mid-
twentieth century, one can easily discern a decline in wheat
yield due to the narrowing of the genetic base of wheat. To
add to the woes of wheat research, after the independence
of India in 1947, during the first ten years, imperial farms/
demonstration farms were broken up and distributed among
agricultural labourers to foster social equality (Shubinski,
2022). The new landowners in general and Bihar in par-
ticular lacked the resources because of Bihar’s pervasive
poverty to invest in ‘modern’ agriculture.

5 Conclusion

Increasing agrarian research, including selective crop breed-
ing and synthetic fertilizers, among other technological
interventions, became the tools and methods of colonial
agricultural ‘improvement’. In retrospect, while focusing on
wheat, this paper tried to demonstrate the impact of interna-
tional market on the farming choices of the Bihari peasants.
Furthermore, the rampant application of Western scientific
innovation in a third world colony like India to boost the
saleability of the crop was also discussed. It has tried to
add a new dimension to agrarian history, which in detail
discusses the use of ‘modern’ science for the commerciali-
zation of food crops through the hybrid varieties of wheat
predating the Indian Green Revolution (1960s) to maximize
revenue generation. In a way, this paper, while focussing on
Bihar and taking into account the Indian and international
markets, has focussed on the regional and the national while
also being transnational and global in its scope and perspec-
tive. This is writing a ‘connected history’, but one that is not
obsessed merely with the movement of wheat, the flow of
trade, or the global migration of scientists. It focuses on the
granular changes taking place in rural Bihar and how they
were linked to global patterns and developments, thus inte-
grating them into the capitalistic world economy. Through
wheat, this paper also looks at the transnational flow of ideas

@ Springer

and commodities and their reception in various parts of the
world.
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