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KSHITISH
CHANDRA
SEN was born on September 5,1899, in Khulna in the former
Bengal Presidency. His father, Shri Ambica Charan Sen and his mother, Srimati
Saramala Sen, hzd four sons, Kshitish being the third. His second brother, Dr
Satish Chandra Sen, w2s a distinguished radiologist and Past-President of the Indian
Medical Association. Dr K. C. Sen was a bachelor. He passed away in the early
hours of February 27, 1977.

EARLYLIFEAND EDUCATION
Dr Sen had his primary and secondary education in the Government High School,
Jessore (now in Bangladesh). He matriculated from the Calcutta University in
1915 and was placed in the First Division. He then joined the Bangabasi College
at Calcutta and passed Intermediate in Science in 1917. At this stage, fate played a
part which was responsible in shaping his ultimate career. He was admitted to
the Medical College, Calcutta, but could not join the classes as he was interned for a
year for alleged revolutionary activities. His internship was lifted in 1918, but then
it was not possible for him to rejoin the Medical College. He was thus forced togo
back to the Bangabasi College, from where he passed the Bachelor of Science examination in 1920 with distinction. He then, joined the Allahabad University and took
the Master of Science degree in Chemistry in 1922. He continued post-graduate
research in physical chemistry in the same university under the guidance of Professor
N. R. Dhar and obtained the D.Sc. degree in 1925.

Dr Sen started his career as a Demonstrator in Chemistry at the University of
Allahabad in 1924. In 1929, he was appointed to the newly created post of Biochemist
in the Imperial Veterinary Research Institute, Mukteshwar-Kumaun (Govenunent
of India). In 1931, he did research in the Biochemistry Laboratory, Cambridge
and Rowett Research Institute, Aberdeen. In 1936, after the reorganisation of the
Imperial Veterinary Research Institute, when a new Section (later Division) of Animal
Nutrition Research was formed, Dr Sen was selected to become its first Head.
Under his leadership, animal nutrition research flourished and this centre received
international recognition. He and his coworkers made important studies on the

Kshitish Chandra Sen
role of nutrition and the quality of milk and milk products. These received recognition by his appointment in 1944 as the Director of Dairy Researchin theIndian
Dairy Research Institute at Bangalore. Later, through his efforts, the National
Dairy Research Institute w2s established in, Karnal, Haryana, which became one of
the premier research institutions under the Indian Council of Agricultural Research.
Dr Sen retired from Government service in September, 1957.

At the University of Allahabad, Dr Sen worked mainly in the field of colloid
chemistry. On the basis of his studies on adsorption, he put forward a new interpretation of Schulze-Hardy Law. This paper, published in the Journal of Physical
Chemistry in 1924, was acclaimed widely. Later, on the basis of his work on the
stability of different colloidal solutions, he developed a general theory of ion antagonism. From 1928, he became interested in the problem of haemolysis, and published
many papers in this field.
He joined the Imperial Veterinary Research Institute in 1929 and directed his
activity to nutritional problems of Indian livestock. He drew attention to the part
played by malnutrition, particularly to mineral deficiencies and imbalance, on the
incidence of several diseases and unthriftiness among Indian farm animals. Later
on, at the Animal Nutrition Division, Izatnagar, he and his coworkers found that the
negative balance in calcium in cattle, caused by feeding them rice straw, was mainly
due to the alkalosis produced through ingestion of large quantities of oxalates present in that roughage. Washing with water and treatment with dilute alkali were
found effective in removing most of the oxalates. Alkali-treatment thus became an
accepted procedure to improve the nutritive value of straws in general and paddy
straw in particular. The methods developed by Sen for analysis of mineral constituents and oxalates in biological materials are presently being used by research
workers.
While the above study was in progress, Dr Sen initiated work on tlze carotene
content of feeding stuffs. A simple technique for the estimation of kcarotene in
biological materials was developed and used to study the developement, distribution
and stability of @-carotenein feeding stuffs. He also investigated the effect of
feeding different levels of carotene on the vitamin A potency of milk. This work
was continued by him later at Bangalore, where he initiated studies on the stability
of vitamin A in milk and its destruction through various milk processing procedures.
At Izatnagar, he became interested in the curious phenomenon of degeneration
of draught cattle in certain parts of India. Cattle brought to the epizootic areas
developed lameness after a few months and became unfit for working. After sifting
all local information, Dr Sen and coworkers presumed that the synd.romes were
caused by fluorine intoxication. Analyses of soil and water from the affilicted areas
and of the bones of the affected animals revealed abnormally high quantities of
Ruorine thus supporting the hypothesis of fluorosis being the cause of the pathological
symptoms. Later, feeding experiments on animals given sub-toxic doses of sodium
fluoride resulted in reproduction of the symptoms encountered under field conditions, only when the ration wa8 deficient in calcium or phosphorus. As the fodders
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in the epizootic areas were also found to contain sub-normal quantities of phosphorus,
the field cases were diagnosed as aphosphorisis cum fluorosis. It was also found that
the productive life of the animals could be prolonged by several years, when aluminium sulphate was given as a supplement.
As a pioneer animal nutrition research worker in India, Dr Sen was very keen on
establishing the nutritional requirements of cattle under tropical conditions. At
Izatnagar, he initiated work on the protein requirement of Indian cattle. This
remained his main concern, even after retirement. At the First Animal Nutrition
Research Workers Conference held in Trichur (Kerala) in 1966, he with the
present author initiated a group discussion on suitable standards for the requirement
of protein and energy for our livestock. On the basis of these discussions, it was
recommended that in comparison with western standards, the protein intake of
Indian cattle could safely be lowered by 10 per cent, without affecting their health
and productivity. Later in 1970, at the Second Animal Nutrition Research
Workers Conference at Bangalore, Dr Sen reviewed the work carried out in the
energy cvaluatioa of feeding stuffs. He expressed the view that the conventional
method of expressing the energy content of feeds on the basis of Total Digestible
Nutrients (TDN) overestimated the available energy values and suggested that the
available energy content should be denotated in heat-units as digestible or
metabolisable energy. His recommendations, with minor changes, were later
adopted by the conference.
At Bangalore, Dr Sen also guided research on the effect of feeding iodinated
casein on the yield and composition of milk as well as on the growth of calves.
This work showed that such supplementary feeding had very little practical value.
Dr Sen and his colleagues, have published over 100 research papers. His book
on Animal Nutrition Research in India, published by the MacMiZZan & Co. in
1953, gave an exhaustive critical review of animal nutrition work done in this country.
He was also the author of a Technical Bulletin entitled Nutritive Value of Indian
Feeding stuffs and Feeding of Animals, published by the Indian Council of
Agricultural Research. The popularity of the bulletin can be gauged by the fact
that since its publication in 1938, it has gone through five editions and several
reprints.

Dr Sen was involved with several committees, whose deliberations helped greatly in
initiating and consolidating research investigations in many fields of animal
nutrition and dairy science. He was Chairman of the Animal Nutrition Committee
of the Indian Council of Agricultural Research for a number of years and later
became Chairman of the Dairy Science Committee of that Council. Even after
his retirement, he served as a member of both these committees. In these positions,
he helped in initiating a number of research projects in different centres of the

country.
Dr Sen was also a member of the Advisory Board and Chairman of the Nutrition
Advisory Committee of the Indian Council of Medical Research. During his
Chairmanship, he was instrwnental in compiling a memorandum entitled Humrm

Nutrition vis-a-vis Animal Nutrition in India. This booklet focussed attention on
the unbalanced nature of most human dietaries of this country. For the first
time, the quantitative shortages of foods of vlimal origin like milk, egg and meat
were calculated. Side by side, it was shown that undernutrition of Indian livestock
was the main cause for deficiency in the supply of these protective foods for human
consumption. It was calculated that the conventional feeding stuffs, as available
under the agricultural system of this country, could supply only 40 per cent of the
energy and 25 per cent of the protein requirement, if our domestic animals were to
be maintained on balanced rations in order to optimize their production of protective
foods for human beings. It was also pointed out in quantitative terms that given
adequate inputs, the total cultivable area could be intensively exploited not only for
producing s a c i e n t food for maintaining both human and farm animal populations,
but also for producing the necessary cash crops.
Dr Sen was Chairman of the Dairy Industrial Sectional Committee (AFDC 12)
and member of the Animal Feeds Sectional Committee (AFDC 15) of the Indian
Standards Institution from 1956 to 1967. After 1967, he continued, until his
death, to be member of the newly constituted Agricultural and Food Products
Committee (AFDC 15). During his service 011 these committees, he took a leading
part in establishing the specifications of a number of animal feeds and dairy
products, and also in recommending various analytical, microbiological and other
related tests for various feeds and food products.
Dr Sen was the loader of tho Indian delegation to the International Dairy Congress
held in Rome in 1956. In 1961, ho led the Indian delegation to the International
Standards Organisation (Milk Products) held in West Berlin. During these trips,
he took the opportunity to visit several scientific organisations and institutions in
the U.S.S.R., France, Denmark, Sweden, West Germzmy, Holl~nd,U.K. and U.S.A.
During 1967-68, Dr Sen acted as Chairman of the committee to evaluate the
work of the Gosamvardhana Council of the Ministry of Food & Agriculture,
Government of India. The report of this Council was helpful in adopting various
measures for cattle development in India. In 1959, at the request of the Indian
Council of Agricultural Research, he took up the Chairmanship of the council to
evaluate the achievements of the Animal Nutrition Research Division of theIndian
Veterinary Research Institute as well as the work being carried out at the Regional
Animal Nutrition Research Centres ~t Bangalore, Haringhata (West Bengal) and
A n a d (Gujarat).
Dr Sen was a member of the Governing Body of the Kalyani University,
(1969-70) and was the President of the Governing Body of the BengalVeterinary
College, Calcutta (1969-75).
Dr Sen was elected a Fellow of the Indian National Science Academy in 1949.
He served on the Council af the Academy from 1967 to 1968. He was aFellow of
the Indian Chemical Society and also a member of the Editorial Board of the
Journal of Dairy Research, U.K.

Dr Sen's organising abilities were remarkable. He not only built up from
srtjtch the Animal Nutritiw Division of
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Izatnagar but he was also the guiding spirit behind the development of the small
Imperial Dairy Institute to the level of a National Institute. However, he will be
best remembered for the part played by him in founding the Indian Dairy Science
Association. In September 1947, he organised in Bangalore a meeting of a few
persons interested in different aspects of dairying, viz. research, teaching, extension
and administration as well as those who practised dairying as a pursuit. At that
meeting, he proposed the formation of an Association with the object of bringing
together all persons interested in dairying and thus the Indian Dairy Science
Association was inaugurated with Dr Sen as the Founder-President. From this
small beginning, thanks mainly to the vigorous start given by Dr Sen, the Association
has today become one of the premier scientific associations in India. Soon after
the inception of the Association, a j o u d entitled Indian Journal of Dairy
Science was brought out. Dr Sen as the first editor took personal care t o
scrutinise meticulously all articles before they were accepted for publication. From
the first issue of the journal in 1945, this patient nurturing given by Dr Sen helped to
train other coworkers and future editors, under whose guidance the journal has rendered valuable service in the publication of scientific papers embodying work carried
out in India and abroad. The high standard maintained by the journal for over 30
years of its existence has gained for it 2n international repute.
In 1947, again under the guidance of Dr Sen, another journal entitled Indian
Dairyman was published by the Indian Dairy Science Association. This semipopular journal received the same attention by Dr Sen. The objective of this new
journal was to provide ihfomation, in non-tech~w.1 l~ngw.go, on the results of
research a d oil technological developments, so that they could be understood by
field technicians and dairy farmers and could be gainfully applied by such persons
in making dairying successful. Needless to say, the start given by Dr Sen has been
ably kept up and the Indian Dairyman finds a place on the desk of every person
in India interested in dairying.

The writer had the privilege of corning into intimate contact with Dr K. C. Sen
and not only he was impressed with Dr Sen's scholarship and methodical approach
to all work, but also with his vision of the future of animal sciences in India. Dr
Sen fought for a rightful place for animal husbandry and dairying under the overall
planning of agriculture in India. The gentle, but firm and erudite way with which
he conducted all discussions left no bitter feelings. His personal magnetism drew
round him a band of devoted workers, through whom he managed to leave his mark
not only in the scientific field, but also in other public and private interests. Thus,
after his retirement he greatly helped in the development of an area in South
Calcutta known as Jodhpur Park. He took a leading part in the establishment of a
Higher Secondary Girls School in that locality and was for a number of years the
Chairman of its Managing Board.
In temperament, Dr Sen was urbane and courteous. He had a large stock of
personal experiences which he used to narrate humourously to those who kept
contact with him. In fact, in the words of poet Tagore, he had the aptitude of making
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a casual acquitrtance his close friend. His death has left a void not only among GOworkers, associates and friends, but also among Dairy Scientists in India.

The author is grateful to his former student and colleague, Dr V. D. Mudgal, Professor of Animal Nutrition, National Dr?iry Research Institute, Karnal, for his help
in gathering material for this biographical sketch.
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