Indian Journal of History of Science (2025) 60:221-225 q
https://doi.org/10.1007/s43539-025-00171-6 Check for

updates

PROJECT REPORT

Plant pathological science and plant diseases in colonial India
(1905-1947)

Priyanka Guha Roy' - Maidul Rahaman!

Received: 20 May 2025 / Accepted: 30 May 2025 / Published online: 18 June 2025
© Indian National Science Academy 2025

Abstract

This brief report examines the origin of plant pathological science and plant diseases in India during the colonial period.
Plant pathological science is one of the significant branches of plant science, tracing back to the ancient period. The phase
of ecological modernity that adorned the colonial period significantly brought forward an altered plant pathological science.
With the expansion of British rule, the whole scenario of plant science and agricultural practices changed in India. The British
system of collecting taxes in cash monetized the crops. In addition to this, the high taxation system left the farmers hardly
with any resources to fertilize the soil, treat crop diseases, and provide proper nourishment. The crops became disease-prone,
and thus, crop failure became a regular affair. This led to the recurrent occurrence of famine in colonial India, taking a heavy
toll on human lives and agricultural production. The famine commission, appointed in 1880, tried to solve this problem, and
the Imperial Department of Agriculture was established in 1881. Lord Curzon played a crucial role in the development of
agriculture and established an agricultural research institute for scientific inquiry at Pusa, Bihar, in 1905. Sir Edwin John
Butler was appointed as the Imperial Botanist in India, a turning point in the field of plant pathology in India. Butler was
a prominent figure at the Indian Agricultural Research Institute. His legacy can still be seen in the continued growth and

development of plant pathology in India and worldwide.
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1 Introduction

The history of plant science is an innovative phase of the
History of Science that involves the study of the initiation
and development of different branches of plant science
(Smith, 2017). It includes studies on various divisions such
as plant pathology, cryptogams, phanerogams, taxonomy,
anatomy, cytogenetic, plant physiology, biochemistry, paleo-
botany etc. (Brown, 1866). The description of the history
of plant science in India is initiated from the pre-historic
period, much before the emergence of the Rigveda (Borkar,
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2017). But, with the expansion of British rule, the whole sce-
nario of plant science and agricultural practices changed in
India (Mukherjee, 2005). Modern plant pathological science
was developed during the colonial period in India (Gupta,
1988). Indian plants became of interest to the Europeans in
the early Christian era.

The recurrent occurrence of famine in colonial India
took a heavy toll on human lives (Sen, 1980). One of the
prominent reasons for this increased incidence of famine
was repeated crop failure (Burge, 1979). In fact, the famine
of 187678 marked a death toll of about 60 million people
and severely affected agriculture (Davis, 2001). This led to
the establishment of the Imperial Department of Agricul-
ture in 1881. Between 1881 and 1889, various questions
were considered. At that time, the Government of India
appointed Dr. J. A. Voelcker’s as an Agricultural Chemist.
He published a report on the Improvement of Indian Agri-
culture in 1891. The need for an agricultural chemist was
felt as there were large tracts of uncultivated land (Voelcker,
1893). The greatest progress in agriculture took place during
the Viceroy ship of Lord Curzon (1899-1905). He played a
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crucial role in the development of agriculture in 1899-1900
(Mukherjee, 2005). He established the Imperial Agricultural
Research Institute for Scientific Inquiry at Pusa in Bihar in
1905. At that time, Sir Edwin John Butler was appointed
as Imperial Botanist in India. It was the turning point in
the field of plant pathology in India (Butler, 1918). Butler
was a prominent figure at the Indian Agricultural Research
Institute. His legacy can still be seen in the continued growth
and development of plant pathology in India and around the
world (Smith, 2018).

India witnessed devastating famines and drought during
nineteenth century. The famines of 1878, 1889, 1892, 1897,
and 1900 took a heavy toll and affected at least 200 mil-
lion people. Particularly in the famine of 1876—78, about
60 million people were affected. The famine that struck was
devastating, causing significant damage to the country’s
agricultural progress. The first devastating plant epidemic
of 1870 led to severe crop failures. Diseases in plants were
caused by biotic and abiotic factors, which greatly affected
the economy and plant health of the colonial state. In the
1870s, plant diseases were ravaging the countryside on a
wide scale and were responsible for crop failure yearly. The
destruction of food crops as a result of the attack of insects
and pests led to the scarcity of food crops, which led to
famine. This gravely affected the agro-economy of Colonial
India. The major reason, apart from poor economic policy
framing by the colonizers, was the occurrence of several
pathogen-affected plant diseases, particularly nematode-
inflicted paddy or rice, which led to huge destruction of rice
production, leading to a famine situation.

Another important cause of crop destruction during the
colonial period was locust attack. The beginning of the nine-
teenth century witnessed periodic locust activity in India. A
total of fifteen such cycles have been on record in India since
1812. As a result of such attacks, millions of crops perished,
making food crop protection a serious affair. In fact, insect
and pest attacks made food grain scarcity a steady affair,
making famine quite constant in Colonial India and leading
to a famine situation that was quite rampant. This gravely
affected the economy of Colonial India. This prompted the
colonial administrators to undertake grand research activities
that could curb the growth of crop insects and pests. In the
present study, an attempt has been made to understand the
development of plant Pathological science and its gradual
institutionalization in colonial India (Sharma, 2008). The
study tries to understand plant and crop diseases, insects
and pests, Western plant science, policy, and medicine dur-
ing the colonial period. The main objectives of the study are
to (i) explore the causes of plant diseases, (ii) examine the
impact of plant diseases on the Agro-economy, (iii) study
the origin of Western plant science, policy, and medicine,
(iv) explore the Western methods to control plant diseases,
insects and pests.
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The study was carried into the following chapters:

(i) Introduction
(il)) Condition of the plant diseases
(iii)) Plant diseases and agrarian economy
(iv) Institutionalization of plant pathological science in
colonial India
(v) Western methods of plant pathological Science to
control plant diseases, insects, and pests
(vi) Conclusion

2 Condition of the plant diseases

The major findings are discussed in the following paragraphs
according to the objectives of the study. The first objective
was to explore the causes of plant diseases has been dis-
cussed in Chapter II entitled “Causes of the plant diseases”
(Kumar, 1963). Diseases in plants were caused by biotic and
abiotic factors, which greatly affected the plant’s health in
the colonial state. In the 1870s, plant diseases ravaged the
countryside wide and were responsible for yearly crop fail-
ure. This prompted the Colonial administrators to undertake
grand research activities that could curb the growth of crop
plant diseases (Ray, 1999).

The abiotic factors are deficiency diseases caused due to
lack of nutrition. Such diseases did not cause epidemics as
they did not spread over space and time. Apart from these,
there were several diseases caused by abiotic factors, or non-
parasitic diseases, such as lightning injury, diseases caused
by air pollution, heat injury, diseases due to soil toxicity,
and diseases due to unfavourable soil moisture. These attack
the base of the stem or the crown of the roots, rendering the
tissues at the region weak, resulting in the seedlings’ col-
lapse (Mundkar, 1949). Leaf spots were among the more
important and familiar symptoms produced by fungi. Albugo
candida, the white rust of cabbage, caused pustules or spots
that were brownish or orange-red (Forest, 1926).

Diseases caused by biotic elements such as viroids,
viruses, bacteria, algae, and fungi spread over space and
time and caused epidemics (Singh, 2018). Most plants were
affected by Fungi. Major fungal infections that occurred in
plants are Gummosis and exudations. Parasitic fungi affected
the plants’ bark, causing tissue death (Heald, 1926). Pythium
and Rhizoctonia were the most important among such fungi.
Several viruses that resulted in diseases were curled leaf dis-
ease of tobacco, tomato leaf curl disease, mosaic, and little
leaf disease of egg plant (Singh, 2018). The announcement
that bacteria cause diseases in plants was first made in 1878
by Burrill of Illinois, who showed that fire blight of pears
and apples was due to a bacterium (Arther, 1934). Many
plant diseases since then were proved to be due to bacteria.
Bacterial infection was the leading cause of the diseases
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such as angular leaf spot diseases of cotton, black vein dis-
ease of cabbage, black rot of other cruciders, citrus cankers,
brown rot of potato, yellowing rot of wheat, the bacterial
blight of rice, and many more. Pests and insects also served
as plant disease carriers. They served as messengers, bring-
ing the parasites along with them. Waite (1891) was the first
to establish the importance of insects and pests, primarily
as disease vectors.

Fungi mainly cause diseases in plants. Thus, the iden-
tification and collection of fungi affecting plants became
a major task of colonial botanists, leading to the unrave-
ling of a grand research activity centered on the study of
fungi. Linnaeus appears to be the first to publish a definite
record of Indian fungus. Wight collected several fungi in
Nicobar Islands early in the nineteenth century in India (But-
ler, 1997). Hooker and sometimes his co-worker Thomson
during their survey of the Indian Flora, collected hundreds
of specimens of fungi. Economically important plants such
as Tea and some other cash crops were affected by Fungi,
as identified by George (1898). Thus, Government mycolo-
gists or plant pathologists were attached to several provin-
cial departments to study the causes of plant diseases and the
role of other parasites in spreading plant diseases. Applied
Mycology emerged as a promising field with Indians such as
S.R. Bose working significantly on Polyporaceae and other
species of fungi from different parts of India (Mason, 1943).

As pointed out by plant pathologists, besides fungi and
other parasites, several other factors caused plant diseases.
Causes of plant diseases were also categorized as envi-
ronmental or non-parasitic (Chaudhury, 1933). Thus, bad
weather, air pollution, deficits, or excesses of minerals in
the soil also caused plant diseases. The air had drawn the
interest of plant pathologists and biologists, and they rec-
ognized air as a potential vector for the spread of animal
and plant diseases. Nematodes facilitate the pest’s ability to
infect every plant in the fields. Weeds were also recognized
as significant carriers of plant diseases. The pathologists also
researched on soil-dwelling organisms that caused diseases,
including Fusarium species, Rhizoctonia solani, and Scle-
rotium rolfsit. Butler and Bisby listed several examples of
fungi that defoliated economically valuable plants growing
on weeds (Chaubey and Pundhir, 2005).

3 Plant diseases and the agrarian economy

Chapter 111 deals with plant diseases and the agrarian econ-
omy. The spread of plant diseases brought immense devasta-
tion to the agro-economic British India. The spread of epi-
demics led to severe loss of food crop plants, which affected
the colonial economy to a great extent. These diseases were
mainly wheat rust, late blight on potatoes, downy mildew on
grapes, and brown spots on paddy. Diseases in plants were

caused by biotic and abiotic factors, which affected much
of the economy and plant health in British India (Singh,
2018). India being a chiefly agro-economy-based country
was majorly hard hit by crop-plant diseases. Among the
more common diseases were the Helminthosporium leaf
spot, bunt, sclerotial disease, false smut, black kernel dis-
ease, Cercospora leaf spot, rice blast, and many others. The
most important wheat diseases of colonial India were rust
and smuts. The knowledge of these food crop plant diseases
was gathered based on a detailed investigation of Indian
plant resources and their diseases carried out at the Imperial
Agricultural Research Institute, Pusa.

Apart from the food crop diseases, cash crops such as
cotton, sugarcane were also affected by several diseases.
Among the serious diseases on cotton at that time was wilt
caused by Fusarium vasinfectum, Sclerotium bataticola, and
Sclerotium rolfsii; anthracnose, cotton root rot, and Cercos-
pora leaf spot (Earle, 1900).

The major sugarcane diseases were red rot caused by
Colletorichum falcatum, smut diseases, and bacterial rot.
Virus diseases like Macrophomina root and stem rot, col-
lar rot, Curvularia leaf spot, Cytospora disease, and several
minor diseases were reported on sugarcane in the United
Provinces (Saha, 1990).

4 Institutionalization of plant pathological
science in colonial India

The various factors responsible for the growth and devel-
opment of plant pathological science in colonial India and
the establishment of the Agricultural Research Institute
at Pusa, Bihar, are discussed in Chapter IV. Plant science
is one of the significant branches of science dealing with
the anatomy of plants, their breeding, hygienic manage-
ment, pathology, and the mode of treatment of diseases and
injuries. Plant Science has been mentioned in ancient texts
such as Rgveda, Krsiparasra, Arthasastra, Vrksaurveda, and
Visvavallabha. In ancient India, the treatment of plant dis-
eases was well-developed and performed with great care
(Borkar, 2017). Plants, especially flora and fauna, were paid
attention during the medieval period. With the expansion of
British rule, the whole scenario of plant science and agricul-
tural practices changed in India.

The recurrent occurrence of famine, drought, and plant epi-
demic diseases in colonial India took a heavy toll on human
lives, severely affecting agriculture and repeated crop fail-
ure (Arnold, 1993). Crop failure was responsible mainly for
various plant diseases and locust attacks during the colonial
period. A large number of farmers who depended on Agricul-
ture were affected (Hill, 1987). Therefore 1880, the colonial
authority established the Famine Commission to investigate
the matter (Mukherjee, 2005). It can be said that large crop
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destruction due to famine, drought, and plant epidemic dis-
eases like viruses, bacteria, fungi, and others added important
impetus to the aforesaid factors, which forced the Colonial
Government to establish an agriculture department in all
presidencies in 1881. The creation of this department was an
important milestone in India’s agricultural history. Finally, Sir
James Caird, one of the Famine Commissioners, made a hum-
ble attempt to develop the conditions of Indian agriculture.
He appointed Dr. John Augustus Voelcker as the Consultant
Chemist of the research institute. He published a report on the
Improvement of Indian Agriculture in 1891 (Voelcker, 1893).
The greatest progress in agriculture took place during the Vice-
royship of Lord Curzon (1899-1905). He played a crucial role
in the development of agriculture due to famine in 1899—1900.
In 1901, the post of an Imperial Mycologist was created.

Finally, the Agricultural Research Institute was established
in April 1905 at Pusa, Bihar, by the direct initiative of Lord
Curzon. Thus, five sections were introduced: Clumsily, Agri-
culture, Cattle Breeding, Economic Botany, Entomology and
Mycology. Meanwhile, five brilliant British scientists, Albert
Howard, Edwin John Butler, Harold Maxwell Lefroy, Thomas
Lefroy, Thomas Bainbrigge Fletcher, and John Walter Leather,
were involved in this institute. Sir Edwin John Butler was the
most important of them. He stayed 16 years (1905-1921 CE)
at the Agricultural Institute and established a mycology and
plant pathology school. He collected a large number of fungi
from across the country. He published several monograph on
fungal and bacterial diseases. His book “The Fungi of India”
served as a primary source of literature and inspiration to many
aspiring plant pathologists. His contributions remain an essen-
tial part of the history of plant pathology. Butler’s legacy can
still be seen in the continued growth and development of plant
pathology in India and around the world. Munshi Inayat Khan,
Azmatullah Khan, Rohini Ranjan, Abdul Hafiz Khan, Subra-
manium, Manoranjan Mitra, and Mundkur were very closely
associated and work with this institute.

But apart from this fragmented progress, the most promi-
nent constructive work in the field of plant pathology (Fun-
gal Pathology) received momentum with the establishment
of the Imperial Agricultural Research Institute (IARI), at
Pusa, Bihar. In a true sense, E. J. Butler remained the path-
finder of Indian Plant Pathology. For his enormous contribu-
tions, Butler is regarded as the Father of Indian Plant Pathol-
ogy (Raychaudhuri, 1967).

5 Western methods of plant pathological
science to control plant diseases, insects,
and pest

The agricultural practices, immunizing trends control, and

preventive measures adopted by the colonial government
and administration regarding plant diseases have been
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discussed in Chapter V. The policies and measures adopted
by colonial administration for the improvement of plant
health are also discussed. Plants endure disease by being
more vigorous- that is, because their tissues can react in
such a manner that they can withstand attack. The more
vigorous the plant is, the more rapid and complete the pro-
tective reaction. Sometimes, however, successful infection
occurred only on healthy and vigorous plants. It was found
by colonial pathologists that White rust of mustard did not
develop in a severe form unless the host was flourishing
(Singh, 2018). The development of uredia of rusts did not
occur in a host if its vitality was low, so the rapid spread of
the disease was interfered with. The vigour of the rust in
such cases was directly proportional to the vigour of the host
(Arthur et al., 1929). According to Chester (1933), the plants
that were immune from or resistant to disease depend on
morphological and physiological characteristics for immu-
nity or resistance.

Morphological resistance depends on the character of the
epidermis and the cell wall, both of which may offer resist-
ance to penetration of the parasite into the host tissue. It was
observed that physiological resistance seems to depend on
very complicated interactions between the protoplasm of
the host cells and that of the parasite. Very little was known
concerning this type of resistance. There were substances in
the host cells or in the plant juices that made it impossible
for the parasite to grow normally. In the case of seedling
blight of wheat and maize, susceptibility appears to be corre-
lated with the ability to develop hexoses and polysaccharide-
building substances at various temperatures. Juices of onion
varieties resisting attack by Colletotrichum circinans con-
tain protocatechuic acid, which could kill the germinating
spores. In susceptible varieties, this acid was absent (Jones
et al., 1946). Therefore, as researched, such resistance and
susceptibility were stable hereditary characteristics and were
dependent on genetic factors.

Apart from these immunizing trends, colonial plant
pathologists also undertook control and treatment measures
in case plants were being affected by biotic and abiotic fac-
tors (Singh, 2018). The Bordeaux mixture was the best fun-
gicide, as it was not dangerous to crops and foliage. Fumiga-
tion or hydrocyanic acid treatment was also made (Horsfall,
1943). Arsenites, lime, ashes, plaster, and kerosene emulsion
were also recommended (Fletcher, 1891). Bordeaux mixture
and soap were discovered to give good results in certain
cases when they were thoroughly applied.

6 Conclusion
The history of crop destruction in South Asia forms an

integral part of natural history. While it significantly stud-
ies plants and their diseases, it vitally tries to connect the
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development of a germ theory that is responsible for the
repeated occurrence of plant diseases in India. Thus, the
imperial strategy had always been to victimize indigenous
insects and pests which, however, acted freely in an eco-
logical setting, uncontrollable or non-manipulable, and were
not inert to indulge any such state strategies that signified
these minute bodies as being solely responsible for such
wide occurrence of diseases. Being unaware of such a wide
range of parasites, insects, and pests, the foreign state natu-
rally invented a grand research activity called plant patho-
logical science, which appeared as a science of knowledge
gathering on the working of Indian plant parasites, insects,
and pests. The process consciously involved significant
neglect of the indigenous knowledge system, which worked
in steady harmony with the parasitic world and studied plant
diseases for plant survival, which became vital for the indig-
enous people’s survival. The repeated occurrence of crop-
plant diseases was mainly due to the imperial state’s absence
of any pre-ordained healthy agricultural policy, as high land
revenue often robbed the peasants of the basic incentives
needed to develop crop plants. This steady negligence by
state and indigenous farmers led to repeated parasitic attacks
on the malnourished food crops. Thus, as Robert Boyle, the
great English philosopher, rightly observes, ‘the nature of
ferments and fermentations shall probably be much better
able than he that ignores them, to give a fair account of
several diseases which will perhaps be never thoroughly
understood without an insight into the doctrine of fermen-
tation’. Dr. Louis Pasteur’s theory of disease also focuses
on microorganisms as the sole cause of all diseases. These
microorganisms include bacteria, viruses’ fungi, yeasts,
and protozoa. Thus, the study of imperial plant pathology
was significantly concentrated on such theory, and to dimin-
ish such theory, one must ignore the great structure of impe-
rial plant pathology.
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