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PREFACE

The Report of the National Commission on Agri-
culture comprises 69 chapters in 15 parts. A complete list
of thapters and parts is given in pages (iii) to (vi). The
Terms of Reference of the Commission and its composi-
tion are given in Part I—Chapter 1—Introduction.

This volume, entitled ‘Animal Husbandry’, 1s Part
VII of the Report and is divided into the following nine

chapters :
28. Cattle and Buffaloes
29. Dairy Development
30. Sheep and Goats}
31. Poultry
32. Other Livestock

33. Mixed Farming
34. Livestock Feeding
35. Animal Health

36. Meat Production and Animal Byproducts

Fodder crops have been dealt with in Chapter 25 in
Part VI and some aspects of grassland development have
been included in Chapter 42 of Part IX. Education and
training in animal science form a separate section in Chap-
ter 53 on Education and animal husbandry research has
been discussed in Chapter 52 on Research of Part XI.
Some aspects of animal husbandry administration and
livestock statistics are dealt with in Part XIV. Certain
other aspects of animal husbandry find mention in
relevant portions of different chapters.
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CATTLE AND BUFFALOES

1 INTRODUCTION

28.1.1 India has the largest cattle and buffalo population. There
are about 179 million cattle and 58 million buffaloes in the country
(1972). About one-sixth of the cattle and about half of the buffalo
population of the world are in India.

28.1.2 Cattle and buffaloes occupy a pivotal position in the
national life. In many ways cultural life in India, especially in the
countryside, is intimately connected with these animals. This is parti-
cularly so with the cattle. The contribution of the cattle and buffalo
to the national economy is indeed vast. They are the main source
of drought power in agricultural operations and rural transportation.
They provide essential foods of animal origin like milk and meat.
Large quantities of animal byproducts such as hides, bones, blood,
guts, etc. and valuable organic manure are also provided by these
animals. For many years to come the bullock and buffalo will con-
tinue to be the mainstay of agricultural operations, particularly for
the small and marginal farmers. Even in future, despite the impact
of modernisation, a large proportion of motive power for rural trans..
portation will be bullock based. As cattle and buffalo raising involves
intensive use of labour usually on the part of the members of the
family, more than many other enterprises, it offers very significant
employment and income opportunities to small and marginal farmers
and agricultural labourers. A very large proportion of the female
labour force finds scope for fuller utilisation in several operations
connected with cattle and buffalo rearing.

28.1.3 The diet of an average Indian comprises 51 g of protein
per day, In the case of vegetarians milk is the only source of animal
protein while meat-eating people obtain about 4 per cent of the total
protein content of the diet from milk and milk products. Against this
in almost all developed countries 62 per cent of protein in the diet
comes from animal source and about half of this from milk and
milk products. Proteins of high biological value are derived mainly
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from animal sources, and these are essential for growing children,
expectant and nursing mothers, old and the infirm, and heavy manual
workers. The Nutrition Expert Group of the Indian Council of Medi-
cal Research has recommended 300 g of milk for pre-school children,
250 g for school children in the age group of 7—12 years and for
boys and girls from 13—18 years of age, and 200 g for adult men and
women and an additional 125 g for expectant mothers. These recom-
mendations are for vegetarian population. For meat-eating population
the recommended requirements range from 200 g for children to
160 g for adults. The minimum nutritional requirement recommended
per head/day is about 201 g' of milk against the availability of only
110 g in 1973-74.

28.1.4 Although India possesses an enormous cattle and buffalo
population, the annual milk production is at present (1973-74) only
23.2 million tonnes—a very low figure indeed. The average annual
milk yield per cow is only of the order of 157 kg and of buffalo
504 kg. In many countries where dairy development has made sig-
nificant progress such as Denmark, UK, New Zealand and USA, the
average annual milk production per cow is 3000-4000 kg. The low
milk production in India is due to extremely low production potential
of the animals and lack of adequate nutrition and health coverage.
Only two-thirds of the fodder and one-fourth of the concentrates re~
quired for providing adequate nutrition to the present animal popula-
tion are produced in the country. Consequently, most cows and she-
buffaloes, dry as well as wet and youngstock are underfed in most of
the States of India. The large gap between requirements and avail-
ability of milk and milk products can be bridged by an aggressive
cattle and buffalo development programme, comprehensively orga-
nised and efficiently implemented.

28.1.5 In the past, cattle and buffalo rearing was a way of life
and did not receive any special attention. The current inadequacy in
the quality of stock, feeds and fodder and health protection facilities
are the result of past neglect. It is a paradox that while cow is
treated with reverence, she is not properly cared for.

28.1.6 Our examination indicates tremendous potentiality for
cattle development in India in the overall plans for rapid economic
growth and desirable social changes. If cattle and buffalo develop-
ment programmes are pursued with vigour, the commodities available
from these animals will in future meet not only the increasing domestic
demand but promote possibilities for export and import substitutes.

This will greatly enhance the scope for income and employment in

1 Sukhatme P.V. 1970. Nature of Protein Problem and its implications for Policy measures—Paper
presented at National Food Congress, New Delhi.



CATTLE AND BUFFALOES 3

rural economy. This chapter furnishes a review of the development
in the past, assesses the current position and discusses the future

possibilities in this respect.

2 TREND IN CATTLE POPULATION

28.2.1 The trend in cattle population has been studied on the
basis of livestock census data which we have considered separately for
the periods prior to and after Independence. This was necessary as
direct comparison of the pre-Independence with post-Independence
period would be misleading. Large areas that went to Pakistan differed
not only in agricultural practices and climatic conditions but also in
cultural traditions. For the census period 1919-20 to 1945 figures
in respect of only the British Provinces have been taken into considera-
tion as participation of the then Princely States in census enumeration
was not regular.

28.2.2 Pre-Independence period : The number of cattle and buffa-
foes under different broad classifications enumerated from the first to
sixth Livestock Censuses are given in Appendix 28.1. It would be
observed that there had been a small but progressive increase in
the number of male and female cattle from the year 1919-20 to
1929-30. The number of animals in each of the categories as well
as of total cattle showed a progressive decrease between 1934-35
and 1944-45. There was a small but steady increase in the total
buffalo population upto the year 1934-35. Thereafter there was a
slight decline. The number of she-buffaloes, however, maintained a
steady rise right upto 1945, registering an increase of about 4.5 million
over 1919-20 population.

28.2.3 Post-Independence period : The number of cattle and
buffaloes under different classifications as enumerated in the Seventh
to Eleventh Livestock Censuses is given in Appendix 28.2. The
following trends in the population of different categories of cattle and

buffaloes were observed during the period 1951—72.
(i) Working animals: There was an increase of 14.26
million (24.4 per cent) in the number of bullocks and

1.61 million (26.7 per cent) in the number of male

buffaloes used for work.

(ii) Breedable cows and she-buffaloes : There was an in-

crease of 7.35 million (15.8 per cent) in the number of

cows and an increase of 7.9 million (37.6 per cent) in

the number of she-buffaloes.
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(iii) Youngstock : There was an increase of 3.89 million
(8.9 per cent) in the number of youngstock of cattle
and 5.52 million (37.5 per cent) in the number of young-
stock of buffaloes. The increase was both in the male and
the female youngstock.

28.2.4 It becomes evident from the above data that there has
been a progressive increase in all classes of cattle and buffaloes since
1951 onwards. While this increasing trend in cattle and buffalo
numbers may be attributed to increased agricultural requirements,
demand for milk and milk products and other economic rcasons, we
consider it necessary to examine whether it was advisable that this
increasing requirement should be allowed to be met primarily by
increase in the number of animals rather than through effecting im-
provement in the productivity and better utilisation of stock. As a
matter of fact, the stagnancy in the quality and productivity of the
bovine stock in the country during the last two decades, in spite of
developmental efforts undertaken has been noted with great concern
by all engaged in this field of development. There is a view held by
almost all who had examined this problem of livestock numbers in
the country that deterioration in the quality of livestock in general
and of cattle in particular is attributable to the presence of large num-
bers compared to the available resources of feeds and fodder. We
have discussed the inadequacy of feeds and fodder in the country and
measures to augment their supply in Chapter 34 on Livestock Feeding
and Chapter 25 on Fodder Crops. :

28.2.5 The Royal Commission on Agriculture (RCA) studied the
quality and number of livestock in the country and their relationship
with the land utilisation pattern and the availability of feeds and
fodder. The RCA concluded that the large number of cattle and
bullocks in the country was the result of operation of a
vicious circle in which low working efficiency in bullocks
was being compensated by attempts at increasing their num-
ber. In areas, where the conditions for rearing efficient cattle were
poor, there was a tendency to keep greater number of animals. The
RCA was of the view that it might be possible in India to reduce the
number of working bullocks without necessarily reducing the existing
standard of cultivation provided an improvement in the working effici-
ency of cattle was effected through better feeding and breeding.

28.2.6 The position in respect of working animals (both male
and female) among cattle and buffaloes, total cropped area and num-
ber of operational households over the period 1951—72 are given in
Table 28.1.

It will be seen from Table 28.1 that the number of working animals
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has increased over the years along with an increase in the gross
cropped area. The gross cropped area works out to 3.91 ha per pair
of bullocks in 1951 and 1961 and 4.16 ha in 1972. The increase
in the number of bullocks could be attributed to the increase in the
area under cultivation, intensity of cropping and perhaps to some
extent to adoption of intensive agricultura] practices for augmenting
yield per acre. The eighth round (1954-55) and the sixteenth round
(1960-61) of the National Sample Survey showed that the average
size of household operational holdings was 5.43 acres in 1954-55 and
5.12 acres in 1960-61 indicating that the size of holdings continued
to remain small. As the agro-institutional situation has remained the
same over the years there had been little scope for reduction in the
number of bullocks in the country. According to the All-India Agri-
cultural Census, 1970-71, the number of operational holdings was
about 70 million.

TABLE 28.1

Working Animals, Total Cropped Area and Number of Operational

Households
Year Work- Work- Work- Work- Total Total Area No. of
ing bul- ing ing he- ing she- work- gross per. opera-
locks  cows buffa- buffa- ing cropped pair of tional
(000) (000) loes loes animals area bullo-  hold-
X (000) (000) (000) (000 ha) cks (ha) ings
1 2 3 4 5 6 7 8 9
1951 . 58,475 2,315 6,028 550 67,366 131,898 3.91
1961 . 68,704 2,150 6,645 487 Z(‘)/,?gg }2_27,;/}(25* Z?é 49,1%‘3&1-
1972 . 70,656 101 6,999 381 A g .
% (*1970-71)

Source : (i) Columas 2—6 : Livestock Censuses 1956, 1961, 1966 and 1972,
(ii) Indian Agriculture in Brief—T hirteenth Edition March 1974.

28.2.7 The maximum area of land which can be cultivated by a
pair of bullocks will not only depend on the work efficiency of the
bullocks and size of holdings but also on such factors as the period
available for cultivation, nature of soil, crops grown and timely handl-
ing of each stage of operation. Conversely, for any assessx.nent of ‘the
actual requirements of bullocks, it will be necessary to have information
on the number and size of holdings, number of work cattle owned
by different sized farms and draught efficiency of bullocks. No specific
studies have so far been conducted for this type of assessment. How-
ever, some broad inferences could be drawn from the Farm Manage-
ment Studies! carried out in selected districts in different States at

1 Farm Management Studies under the auspices of the Directorate of Economics & Statistics, Union
Ministry of Agriculture & Irrigation. Studies carried out during the years 1954 to 1959,
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various points of time. These studies show that the average arca
covered by a pair of bullocks is less in smaller holdings. As such
a larger number of bullocks are maintained per unit area in States
where small sized holdings are the rule.

28.2.8 Another important consideration is in regard to the extent
of utilisation of bullock power. The data obtained from studies on
Economics of Farm Management have been presented in Appendix
28.2A which show the extent of under-utilisation of bullock power in
general in the country. The conditions in regard to utilisation of bul-
locks in different States are different ; the utilisation of bullock power,
on an average, is 15.9 per cent in West Bengal, 16.95 per cent in
Orissa, 23 per cent in Madhya Pradesh, 37.3 per cent in Punjab
and 44.7 per cent in Uttar Pradesh. It will thus be seen that the
vicious circle as pointed out by the RCA operating in regard to
number and efficiency of bullocks still continues to be a drag on the
economy of the farmers, particularly of the small holders. If the
potential productivity of animals could be fully exploited, India could
meet her draft power needs with a far less number of bullocks.” Con-
sequently, less number of cows would be needed to be raised for pro-
ducing the required number of bullocks. With better breeding and
better feeding the same quantity of milk would continue to be produc-
ed with reduced number of cows. Massive efforts for improvement
of cattle in all parts of the country both for milk production and
work efficiency are, therefore, called for. This could be attempted
either by grading up nondescript cattle with the improved indigenous
breeds or through crossbreeding with exotic dairy breeds. Bullocks
thus produced would invariably be larger in size and more efficient in
work. With an improvement in efficiency, lesser number of bullocks
will be required. These are, however, long term measures and may
not make any immediate impact on the number of bullocks in the
country. Under the existing farming conditions, we feel that the
existing stock of working animals is actually required at present. On
this assumption the number of cows that will be necessary to produce
the working animals for replacement every year will depend on two
parameters, namely, the breeding efficiency of cows and the mortality
among the youngstock. .

28.2.9 The percentages of cows and buffaloes giving birth to a
calf in a year, in the country as a whole on the basis of the Livestock
Census 1972, work out to about 40 and 50 respectively. These per-

centages have more or less remained constant since 1951. In our
opinion, there is a large scope for improving the breeding efficiency
of the cows and buffaloes through better feeding and management
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practices and by providing an efficient health cover.

Mortality among Youngstock

28.2.10 The figures relating to youngstock of different age groups
and the number of cows/buffaloes in milk in a year as enumerated
in the Livestock Censuses carried out in 1951 to 1972 have been ana-
lysed to obtain some broad indications regarding calf mortality. The
figures for cattle youngstock below one year (male and female) com-
pared with the number of cows in milk show that there is not much
loss due to mortality and other causes in this age group. However,
a comparison of the youngstock below one year with youngstock
between one to three years indicates that there is heavy loss of
youngstock after they attain the age of one year. This may be due
to neglect in feeding youngstock once they are weaned. There is
little difference observed between mortality amongst male and female
youngstock. In the case of buffalo calves there is, however, very
heavy mortality both during their first year of life and later. The
loss is comparatively higher in the males reflecting wilful neglect of
these animals. The heavy loss in youngstock can be mainly due to
poor feeding conditions because of inadequate resources with the
farmers to produce sufficient quantities of fodder to feed a large num-
ber of youngstock. Therefore, if mortality in the male youngstock
could be brought down the number available for replacing bullocks

would be almost double every year.

Problem of Excessive Cattle and Buffalo Population

28.2.11 We have referred earlier to the progressive increase in
the number of cattle and buffaloes since 1951 onwards without a
corresponding increase in the feeds and fodder availability. The fore-
going analysis also shows that there has been a large increase in the
number of bullocks in particular and corresponding increase in COWws
to produce more bullocks. In short, the vicious circle causing the
degeneration in the quality of cattle identified by the RCA has been
perpetuated. We feel that it is worthwhile to draw attention to this
problem at this stage and indicate the possible measures that could be
taken to remedy this situation.

28.2.12 Assuming that a period of 10 years is the average working
life for bullocks from age of maturity which may be between three
to four years, about 10 per cent of the working bullocks in the country
will have to be replaced every year. On the assumption that the
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breeding efficiency of cows is only 45 per cent (which is a weighted
average of the ratios of cows in milk to total number of breeding
cows for different States and Union Territories) and the annual
replacement of bullocks required is 10 per cent, it may be estimated
that there were 33 per cent surplus cows in 1972. Even if the loss in
male calves between 1 to 3 years of age could be reduced by about
25 per cent and the breeding efficiency in cows improved only by
about 10 per cent through better feeding, animal health cover and
management practices, the surplus cows would further be raised by
another 30 per cent. The above position has been brought out mainly
to show that at present there are in the country more cows than needed
to meet the requirements of bullocks and that there is heavy demand
on the available feeds and fodders which are in short supply.

28.2.13 The approach to cattle development in the successive Five
Year Plans, briefly reviewed later in this chapter and recommended
by us for the future, envisages massive programmes for better breeding
of cattle and buffaloes to improve their reproductive and productive
efficiency. These programmes would help in the production of pro-
gressively larger number of improved cows and she-buffaloes. In the
case of cows, extensive crossbreeding with exotic dairy breeds is en-
visaged in order to produce crossbred cows with increased milk pro-
duction potential in order to rapidly bridge the gap between the
demand and availability of milk by the turn of the century. We have
discussed later in Section 17 that by 2000 AD about 30 million
improved cows and about 18 million improved buffaloes would become
available through intensive cattle development programmes. It may
be estimated that on an average about 2.5 million improved cows
and she-buffaloes would be produced annually upto 1985 and about
3.5 million later on. If these high producing animals are to be pro-
perly fed and reared to obtain satisfactory level of production, it
would be necessary to ensure that low producing stock is eliminated.
Otherwise, it would be well-nigh impossible to provide adequate feeds
and fodder for the high producers. In other words, increase in the
number of high producing cows and buffaloes should not add to the
population but replace at least equal number of inferior stock, if
not more. We have already mentioned that milk production in the
country even at present could be maintained by a smaller number of
cows provided adequate feeds and fodders are ensured. This will
become all the more relevant in the future when we anticipate a larger
number of improved cows and she-buffaloes with higher production
potential. Unless adequate feeding levels are ensured, these animals
cannot be expected to produce upto their genetic potential and the
gap between the milk demand and its production cannot be narrowed
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down.

28.2.14 We have considered the ways and means of not only pre-
venting the problem of enormous numbers of cattle and butfaloes getting
accentuated but also of reducing their number to the extent possible.
In any effort in stock improvement, the primary attempt should be to
select animals taking into consideration the facilities available for
providing adequate feeding, proper management and animal health
cover. Selection of animals naturally implies simultancous culling of
below standard animals. If full benefits are to be obtained through
selection, it should be ensured that culled stock are not allowed to
compete with the better stock in respect of feeding, housing and man-
agement facilities and are eliminated. The farmers helped to produce
high yielding cattle and buffaloes have already begun to appreciate
the importance and economic benefits of reserving available feeds and
fodders for improved stock and eliminating the low producing animals.
Such a replacement of low producing stock by high producers is
noticeable to a limited extent in some milkshed areas. Intensive
measures taken up for assisting farmers to produce more and more
good quality stock backed with technical advice and economic incen-
tives may increasingly induce farmers in other areas also to retain
improved livestock and cull and eliminate uneconomic producers. The
conventional method of elimination of culled stock in other countries
is through slaughter. In India, disposal of cows and she-buffaloes
through slaughter might be possible only in some of the States but

there are certain legislative restrictions in others.

28.2.15 Taking into consideration the various constraints in adopt-
ing rigorous culling and disposal of cows and she-buffaloes, we have
tried to project figures in respect of the various categories of cattle
and buffaloes in time perspectives upto 2000 AD vide Appendix 28.3.
While arriving at these figures we have taken into consideration the
level upto which the production of livestock feeds and fodders could
be augmented as detailed in Chapters 25 and 34 on Fodder Crops
and Livestock Feeding respectively. We have taken into consideration
the requirement of bullock power as discussed in Chapter 50 on Farm
Power as well as the projected demands for milk and milk products.
It is anticipated that although the caitle and buffalo population has
almost reached a point of saturation at present it will continue to
increase at a slow rate upto 1980. If various measures for increasing
quality stock and disposal of surplus low quality animals are taken
on hand earlier, the trend in increase of cattle and buffalo population
may be expected at the most to be contained by the year 1985.
This is on the assumption that there would be some time lag during
which the various development programmes including measures for
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reduction in stock would start making impact. It would be necessary
to ensure that the trend of future cattle and buffalo population in
the country should show increase in the proportion of improved types
with overall reduction in the total numbers. We have discussed in
Section 17 the future programmes and policies for rapid development
in the quality and productivity of cattle and buffaloes. If the pace of
replacement of low producing stock by improved cows and she-
buffaloes as recommended by us is maintained, it would be possible to
effectively bridge the gap between demand and production of milk
during the years 1985 to 2000 AD even with the reduced number
of total milch stock.

28.2.16 The matter concerning deterioration in the quality and
productivity of cattle has received the attention at expert, adminis-
trative and political levels with varying degrees of emphasis on policies
as well as programmes. Since the advent of planning, a number of
cattle development projects have been launched. Before discussing
future action, we consider it worthwhile to briefly review the changes
in policies on cattle development and the progress made under a few

of the major cattle development projects since the submission of the
Report by the RCA.

3 ESTIMATES OF MILK PRODUCTION AND THE DEMAND PROJECTIONS

28.3.1 Estimates of milk production have been made by various
agencies 123 at different times based on the number of livestock
obtained through the livestock census and data on average calving
interval, lactation period and lactation yield per animal based on
random sample surveys and other market surveys. The first attempt
at estimation of milk production was made by the Directorate of
Marketing and Inspection in 1940. Since no objective procedures were
adopted the estimates were not representative and did not, therefore,
reflect the real picture. The procedures adopted by various agencies
and the deficiencies therein have been discussed in Section 8 of Chap-
ter 61 on Statistics,

28.3.2 The Central Statistical Organisation (CSO) prepared the
estimates of milk production in connection with the estimation of
national income which were accepted for official purposes. These
are given in Table 28.2.

1 Report on the Marketing of Milk of Directorate of Marketi i i
forthe yeamionar TousE oLy zlmdol i 6lreC or: arketing and Inspection, Government of India

2 Chowdhary, R K. and N 9 ! i chnil i i
tural Sitaation 15 100d l_;ui:g.gh.l(.L. 1962, Mulk Production, Lts Technique of Estimation, Agricul-~

3 Stausucal Abstract India 1970 New Series 18, CSO,

Department of Statistics, Cabinet Secretanat.
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28.3.3 Estimates of milk production based on objective methods
have not been available in the past as the recording of milk was not
practised by even the progressive farmers. However, limited data on
milk production are available in Government farms, some organised
private farms, dairy research institutes, university farms and others
where milk yield of each animal is recorded. Since these data relate to
comparatively better type of animals kept under improved conditions
of feeding and management, these cannot be used as indicators for
evaluating productivity of cows and buffaloes maintained by an average

farmer.

TABLE 28.2

production of Milk in India!
(in ’000 tonnes)

Year Cow milk Buffalo Goat milk Total
milk

1 2 3 4 5
1940 . . . . 7,517 9,090 502 17,109
1945 . . . . 7,698 9,778 498 17,974
1951 . . . . 7,743 9,184 479 17,406
1956 . . . . 8,180 10,976 561 19,717
1961 . . . . 8,753 11,087 531 20,375
1966 . . . . 6,918 11,879 571 19,368

28.3.4 The need for obtaining reliable estimates of production of
milk for assessing the contribution of Iivestock products to the national
income and the progress being made under the development pro-
grammes has been realised. We understand that integrated surveys for
estimation of milk and other livestock products are proposed to be
carried out simultaneously in all the States under the Fifth Plan and
that the all India estimate of milk production will be built up on the
basis of State estimates. It is essential that all the States should carry
out the integrated surveys simultaneously.

28.3.5 It was anticipated that production of milk would reach
a level of 25.86 million tonnes by the end of Fourth Plan period i.e.
1973-74. However, in the draft Fifth Plan it has been indicated that
the estimated milk production was only 23.20 million tonnes in
1973-74 which worked out to 110 g per capita per day. According
to the nutritional needs of milk as given in paragraph 28.1.3 it will be
observed that there is a wide gap between the availability and the

requirements.
28.3.6 Projections of gross demand of milk for the years 1985 and

1 Statistical Abstract India 1970 New Series 18, CSO, Department of Statistics, Cabinet Secretarat.
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2000 AD have been given in Chapter 10 on Demand Projections. The
projections of daily per capita and gross demand for milk on the basis
of low and high estimates and in respect of rural and urban areas
for 1985 and 2000 AD are reproduced below :

1971 1985 2000 AD

Rural Urban Total Rural Urban Total Rural Urban Total
Indices* of
per capita 100.0 100.0 100.0 Low 113,27 124,23 — 125.38 146.34 —
demand High 151.98 158.72 — 167,11 183,53 —
Projections
of gross 16.87 4.84 21.71 Low 23.97 9.40 33,37 31.81 17.55 49.36
demand High 32.16 12.01 44.17 42.39 22.01 64.40

(million tonnes)

It will be secen from the above that milk yield is required to be in-
creased from the present level of about 21.70 million tonnes to
about 44.17 million tonnes by 1985 and 64.40 million tonnes by
2000 AD to meet the huge demand of fast increasing human popu-
lation. It may appear that it will be well-nigh impossible to achieve
this much increase in milk production. We would, however, like to
say that the increase in milk production as proposed by us is techni-
cally attainable as discussed in Chapter 29 on Dairy Development.
We would, however, like to emphasise that for achieving the target
of milk production, it would be absolutely essential to expeditiously
implement the programmes proposed by us for bringing about an all
round improvement in the genetic quality of the indigenous stock,
their maintenance in sound health and provision for proper feeding to
enable them to portray their genetic potentiality. Proper incentives
will also have to be given to the milk producers to encourage them to
enhance milk production. These programmes have been outlined in
this chapter as well as in Chapters 25, 29, 34 and 35 on Fodder

Crops, Dairy Development, Livestock Feeding and Animal Health
respectively. ’

4 CATTLE DEVELOPMENT

Review

28.4.1 There are a number of fine breeds of cattle available in
the country that could provide good foundation stock for initiating
ca:ttle development programmes. The RCA drew special attention to
this fact in its report. The RCA was of the opinion that rearing of

* Base : 1971=-=100.
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bulls would not be remunerative for the farmers. The Government
should, therefore, undertake the expensive but essential work of build-
ing up herds of pedigree cattle for production of superior bulls in large
numbers. The establishment of cattle breeding farms for cattle
development thus, formed an important part of the earlier activi~
ties of the Animal Husbandry Departments. In 1938-39, there were
53 cattle breeding farms which were mostly concentrated in the
northern Provinces. Taking note of some success in the formation
and functioning of cooperative cattle breeding societies in Punjab,
and similar prospects in Bombay, the RCA recommended that where
cultivators evinced keen interest in their livestock, organisation of
cooperative breeding societies should be encouraged. This could be
done by loan or gift of a bull and/or by the provision of grazing
grounds on favourable terms. As a consequence of this recommen-
dation, some State Animal Husbandry Departments made efforts to
organise such societies. Another important and major contribution
during the late thirties and early forties in the field of cattle develop-
ment was the laying down of description and definition of character-
istics of different breeds of cattle and buffaloes by the then Imperial
Council of Agricultural Research.

28.4.2 In degling with the problems involved in cattle breeding
in rural areas, the RCA felt that even though cattle breeding was
being given some attention, little progress was evident judging from
the small number of bulls supplied. It emphasised that available bulls
from the Government farms should be used to raise superior quality
stock in selected areas where improved strains could be multiplied for
distribution. As the number of pedigreed bulls produced at the Govern-
ment farms was very small as compared to the requirements, the State
Governments adopted the system of distribution of approved bulls
from sources other than Government farms. Purchase of bulls from
breeding tracts was effected and that gave some stimulus to improved
breeding by progressive cattle breeders. This method was the cheapest
and a large number of bulls could be obtained particularly for grading
cattle. As a result of this policy, the number of

oved bulls increased in rural areas. Little impact
and production of stock

was not practised.
ensured. Another

up of nondescript
pedigreed and appr
could, however, be made in changing the type
excepting in limited pockets as controlled breeding
Moreover, timely replacement of bulls was not

serious obstacle to cattle development in rural areas was the presence
of a large number of scrub bulls. Farmers were reluctant to get their
youngstock castrated as it was feared that such a practice would
adversely affect the growth of male calves into good bullocks. Cast-
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ration of scrub bulls was carried out by the State Veterinary Depart-
ments but regular periodical castration campaigns were not properly
organised. Thus, lack of continuity in replacement of bulls and failure
to eliminate nondescript young bulls from the areas where high quality
bulls were introduced largely nullified cattle development programmes.

Approach under Five Year Plans

28.4.3 During the First Five Year Plan the Key Village Scheme
was the main plank for cattle development. Gosadan Scheme was also
initiated during this Plan period for removal of useless cattle to areas
of natural grazing or to tracts where available fodder was remaining
unutilised. Another important project that was ijnitiated was the
Gaushala Development Scheme for developing gaushalas into centres
of economic milk production. It was, however, observed that animal
husbandry developmental plans suffered from several limitations, such
as a larger population of livestock then the land could properly
support, an enormous number of unproductive cattle, ‘acute shortage of
feeds and fodders and great paucity of superior quality breeding bulls.
The breeding policy during the First and the Second Plans was to
develop dual purpose breeds which could provide good bullocks and
increased quantities of milk. As an experimental breeding programme,
it was also decided to undertake crossbreeding in high altitude and/or
heavy rainfall areas using bulls of exotic breeds. A farm with a herd
of Jersey cattle was set up in Kataula, Himachal Pradesh to meet
the requirement of Jersey bulls for the crossbreeding projects. The
need for registration of cattle conforming to certain prescribed stan-
dards in the main breeding tracts was recognised as an important
means for development of cattle breeds. Accordingly, a scheme to
organise breeders’ societies for registration of cattle, milk recording
and supply of breeding stock of Hariana, Gir and Ongole breeds
of cattle and Murrah breed of buffalo was initiated. In the Third
Plan a scheme for progeny testing was started with Hariana cattle
and Murrah buffalo at Hissar. During the later half of the Third
Plan period it was realised that cattle development programmes started
in the earlier Plans could not make much impact on improvement of
stock due to lack of sufficient inputs and absence of tie up of the
production programmes with proper marketing systems. An area
development approach for cattle developmént popularly known as
Intensive Cattle Development Project (ICDP) was, therefore, formu-
lated as a part of the Special Development Programme. A new cattle
preeding policy was evolved according to which crossbreeding was
ntroduced in areas covered by ICDP and Key Village blocks that lay
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in the milksheds of dairy projects.
28.4.4 On the eve of the Fourth Plan, it was decided to set up

six large cattle breeding farms for some selected milk breeds of
cattle and buffaloes for undertaking selective breeding and progeny
testing of bulls. Each of these farms was to have a foundation stock
of 300 cows/heifers. Three large Central Cattle Breeding Farms at
Suratgarh (Rajasthan) for Tharparkar breed, Chiplima (Orissa) for
Sindhi breed and Ankaleswar (Gujarat) for Surti buffaloes were set
up. Work on two more Central Farms at Koraput (Orissa) for
Jersey breed and Alamadhi (Tamil Nadu) for Murrah buffaloes was
initiated. During the Fourth Plan period, a coordinated cattle breeding
programme based on selection and progeny testing of bulls was also
started in nine Government Farms in the States.

28.4.5 Another scheme was started in 1963 by the Indian Council
of Agricultural Research (ICAR) at Haringhata, West Bengal for evol-
ving a new breed of dairy cattle by crossing grade Hariana cows
with Jersey bulls. This scheme was merged in 1968 with a more
comprehensive project supported by United Nations Development
Programme, PL 480, Central Government and Food and Agriculture
Organization of the United Nations. This programme included three
exotic breeds, Holstein Friesian, Brown Swiss and Jersey with 1,500
grade Hariana type cows.

28.4.6 A Coordinated Research Project on Cattle Breeding was
also started with the objective of evolving a breed of dairy cattle by
crossing indigenous cows with bulls of exotic superior dairy breeds
that would have reasonable adaptability to local environments and high
breeding efficiency. A central frozen semen bank was set up at Hessar-
ghata (Karnataka) for collection, processing, storage and transport
of frozen semen. With a view to intensifying crossbreeding work in
selected ICDPs, four more frozen semen stations were set up at
Amristar, Gurgaon, Indore and Bangalore with assistance from Danish
Government. Considering the contribution of buffaloes to milk produc-
tion, an All India Coordinated Research Project on Buffaloes was also
started by the ICAR.

28.4.7 The approach to cattle and dairy development projects in
the Fifth Plan emphasized the need for extending the facilities to the
farmers for improved breeding of their stock and to provide adequate
fair price for their produce through organised marketing system. As
recommended in our Interim Report on Milk Production Through
Small and Marginal Farmers and Agricultural Labourers (hereinafter
referred to as the Interim Report on Milk Production), dairy cattle
rearing was recognised as an instrument to bring about social change to
improve the economy of small and marginal farmers and agricultural

6 A&I/76—3
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labourers. An aggressive crossbreeding programme aiming at a
target of 5.7 million inseminations per year was laid down. For achiev-
ing this objective, imports of frozen semen, breeding bulls and foundation
female stock of exotic breeds were proposed. It was decided that the
number of exotic cattle breeding farms should be increased from
25 to 35, and 50 more ICDPs should be established in the milk-
sheds of the existing and new dairy projects. In addition, large sized
integrated cattle-cum-dairy development projects were proposed to be
taken up around milk supply schemes in cities like Kanpur, Bangalore,
Bhopal, Nagpur, Hyderabad and Jaipur, on the lines of milk pro-
duction enhancement and marketing programmes taken up under the
Operation Flood Project described in Chapter 29 on Dairy Develop-
ment. The programmes and the progress made under some of the
major cattle development projects initiated during the Five Year
Plans are briefly reviewed in the following paragraphs bringing out the

salient achievements as well as constraints under which they had to
function.

All India Key Village Scheme

28.4.8 The basic objective under the Key Village Scheme was the
multiplication of superior germplasm from the established farms in
selected compact areas in breeding tracts. The scheme envisaged a
multifaceted approach to cattle development by giving simultancous
attention to better breeding, improved feeding, effective disease con-
trol measures, scientific management practices and organised market-
ing facilities. By the time the Key Village Scheme was finalised for
implementation on all India basis under the First Plan, the utility and
feasibility of adopting AT technique in cattle breeding had been establish-
ed. It was, therefore, decided to include AI as an integral part of the
technical programme. The original intention was that Key Village centres
should be established only in breeding tracts so that the pedigree bulls
from the farms might be used intensively for breeding and that the
progeny should be distributed in other areas for extensive grading up to
improve quality and production of the stock there. But as the scheme
progressed, centres were also set up in the States which had no recog-
nised breeds, and even in areas of nondescript cattle in the States
which had tracts of purebred and improved cattle, Thus, this scheme
which was in essence conceived mainly for stud bull production
started functioning as a programme for general development of cattle
both in the breeding tracts and in areas of nondescript cattle. During
the First Plan 146 Key Village blocks were established. Under the
Second, Plan the scope and the functions of the scheme were expanded
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and 197 new Key Village blocks and 64 urban AI centres were
started.
) 28.4.9 An Expert Committee was set up in December, 1959 by
the Government of India to review and evaluate the work done under
the Key Village Scheme and to make suitable recommendation for
formulating the future programme!. The Committee suggested that
the State Governments should examine the functioning of the Key
Village blocks with a view to improving their work and close down
such of the blocks as had not produced satisfactory results despite
being in existence for a number of years. To overcome the shortage
of superior bulls the Committee recommended that the State Gov-
ernments should formulate in advance bull purchase programmes in
coordination with the States having extensive breeding tracts. It was
also suggested that the programme for rearing of bull calves in the
Key Village areas should be expanded, and to achieve satisfactory
breeding control in the Key Villages castration programme should be
intensified. Special attention was drawn to the fact that feed and
fodder development programmes had not made satisfactory progress.
The Committee suggested ways and means for better utilisation of the
existing fodder resources and improvement in village pasture lands.
The need to organise marketing of livestock and livestock products
through cooperative societies of cattle owners was also stressed. The
Committee also made a number of proposals for improvements in
the organisation of artificial insemination (AI) centres.

28.4.10 On the basis of the findings and recommendations made
by the Committee establishment of centralised semen collection
centres and cxpansion of area under Key Village blocks in specific
breeding tracts, in-service training of staff, subsidised rearing of
calves, establishment of marketing cells to promote marketing facilities
were included in the Third Plan. Under the Fourth Plan it was
emphasised that all inputs for integrated cattle development pro-
gramme should be provided under Key Village Scheme and that
the scheme be implemented on the same lines as the intensive
Cattle Development Projects though on a small scale.

28.4.11 By the end of the Fourth Plan 583 Key Village blocks
were functioning. During the Fifth Plan period, some of the Key
Village blocks are proposed to be merged with the new ICDPs and
with the milk production enhancement programmes of the Operation
Flood Project (OFP) and additional 100 Key Village blocks would
be set up in the areas which would not be brought under the ICDP

or OFP.

1 Report of the Committee on Key Villages. 1961. Ministry of Food & Agriculture, Government
of India, New Delhi.
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28.4.12 As stated in paragraph 28.4.8 the Key Village Scheme
which was at first conceived as a programme to meet the shortage of
breeding bulls gradually transformed into a basic programme for general
cattle development in rural areas. The scheme was considerably ex-
panded during the first two Plan periods when the Government of
India was sharing expenditure with the States. During the Third
Plan, the scheme was transferred to the State sector and direct finan-
cial assistance to this scheme from Government of India was discon-
tinued. This change in the financial allocation pattern affected to z
large extent the provision of adequate inputs and services. The
various reviews made on this scheme in recent years showed that
important items of work such as feed and fodder development and
cooperative marketing of milk were not being attended to and for
want of sufficient budget provision even the equipment and other
requirements for Al were not made available adequately.

28.4.13 Considering the fact that about 600 Key Village blocks
are functioning at present catering to progressive development in pro-
ductivity of nearly six million breedable cow and she-buffalo popula-
tion and quite sizeable investments have been made in this project,
this scheme deserves much more importance and attenticn than what
it receives currently at the hands of both the Central and State Govern-
ments. As stated in paragraph 28.4.8, the Key Village centres in
the areas that come under the ICDPs or OFP or the proposed inte-
grated cattle-cum-dairy development projects would automatically merge
with those projects. Still there would be a large number of Key
Village blocks functioning in other areas. These would fall breadly
under two categories namely those falling under the milksheds of
smaller dairy projects and those located in breeding tracts of indi-
genous breeds. In our opinion the general objective of the Key Village
blocks falling under the former category should be one of development
of cattle and buffaloes with particular emphasis on production and
marketing of milk. The breeding policy in these blocks should be
grading up of cattle with improved indigenous breeds or crossbreeding
with cxotic dairy breeds, depending upon the level of husbandry, hcalth
cover, market for milk and other conditions prevailing in these areas.
In the case of key village blocks lying in the breeding tracts, a few
selected indigenous breeds which have potentialities for high milk
yield or draught quality should be given greater attention. These
Key Village blocks should be developed into nucleus cattle breeding
centres as originally envisaged under all India Key Village Scheme and
should continue as compact units covering about 10,000 breedable
animals to enable complete breeding control including large coverage
under milk marketing and herd registration programmes. These centres.
can be best utilised for progeny testing of bulls at field level. This
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will naturally demand continued provision of all infrastructural facilities
and financial support over a long time. We, therefore, recommend
that the working of the Key Village Scheme should again be quickly
reappraised by a team of experts on the lines indicated above.

Intensive Cattle Development Project

28.4.14 Experience with the Key Village project showed that by
and large these had failed to produce the desired impact and that the
large number of dairy plants set up during the Second and Third
Plans were not able to collect sufficient quantities of milk. These
considerations led to the formulation of the ICDP as a part of the
Special Development Programmes started during the later half of
Third Plan. It was envisaged that these projects would be located in
breeding tracts of indigenous breeds of cattle and buffaloes and in
the milksheds of large dairy projects with a view to enabling the dairy
plants to collect and process milk upto their installed capacities. Tt
was emphasised that all the ICDPs should be linked up either with
the fluid milk marketing schemes or milk products manufacturing
projects. This was considered necessary as cattle improvement for
milk production and marketing of milk had to function as comple-
mentary to each other.

28.4.15 It was envisaged that each project would cover one lakh
breedable cow and she-buffalo population with a view to making a
significant impact and increase in milk production in the area. These
projects were to be located in areas where good potential and condi-
tions existed to ensure satisfactory response to cattle development and
milk production enhancement efforts. The scheme cnvisaged provision
of all necessary inputs and services simultaneously as otherwise the
programme might suffer for want of one input or the other. The
programme was expected to achieve a breeding coverage of about 70
per cent of the cattle population of each project and an increase in
milk production by about 30 per cent over a period of 5 years.

28.4.16 At the end of the Fourth Plan there were 62 ICDPs and
under the Fifth Plan it is envisaged that the existing projects would
ensure that all the requisite inputs were made available and 51 new
projects would be started. Because of the emphasis given under this
project to increase milk production through improvement in the quality
and productivity of cattle and buffaloes, the Government of India and
the State Governments gave a fairly high priority ror this scheme
during the earlier years. The Government of India 2xtended 100 per
cent central assistance for the projects during the Third Plan. A'fter
two years, these projects were transferred to the State scctor and since
then these projects are being continued as State Plan scheme. This
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change meant lesser direct financial assistance from the Government
of India. In most of the States, this project did not receive sufficient
allocation of funds because of which adequate provision of inputs and
services could not be made.

28.4.17 The Indian Institute of Management, Ahmedabad made
a study on the working of ICDPs in 1967 by which time these projects
had been in operation for a period of about 3 years. These studies
were not undertaken for evaluation purposes but only as an attempt
to examine the tasks in planning and implementation of the programmes
for modernising the process of cattle and dairy development in the
couniry. This study acknowledged that the ICDP was onc of the
most determined efforts on the part of Government of India to increase
milk production and productivity in cows and she-buffaloes and that
the ICDP concept represented an effective method whereby a powerful
tool for cattle and dairy development could be put into the field with
great speed. These projects had three advantages viz., (a) an effective
pool of animal husbandry personnel; (b) organisatinnal resources to
make this field force effective rapidly over a wide area: and (c) the
ability of this field force to focus for the milk producers’ active desire
to make productive changes in their technology. In this report it
was cmphasised that if the ICDPs were implemented successfully with
regard to all aspects of the programme, each Project would in fact
become & part of self-supporting system of milk production, procure-
ment, processing and distribution at which point the project would
not require any financial support from the States. On the contrary, it
would be earning more than what had been put into it.

28.4.18 The Programme Evaluation Organisation of the Planning
Commission undertook an evaluation study of the ICDPs in 1970-71.
According to this study there was a considerable time lag m providing
organisational structure, contents of the programme and varijous inPuts
upto the level as detailed in the model plan. The programme received
a setback cven in its earlier stages of implementation when these pro-
jects were transferred to the State sector with consequential financial
cuts in central assistance. This resulted in dilution of inputs in the
later years when there was greater need to provide the full c'omplement
of expert staff, physical facilities for breeding and financial support
for exiension activities for promoting activities like fodder production
and milk marketing. The study revealed that 30-40 per cent of the
semen produced was not utilised in most of the projects. '1.“h-e need
for giving adequate inservice training to stockmen and providing the
necessary equipment and ancillary facilities for increasing the coverage
through Al as envisaged under the project was recommended. One
significant recommendation made was that fodder development pro-
grammes should be integrated with the general agricultural programme
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and in that respect the State Agriculture Departments should be inti-
mately involved in devising and recommending an approach for crop
rotation and cropping patterns. It was pointed out that the progress
made under organisation of rural milk cooperative societies was poor.
Further, it was recommended that the programme like ICDP needed
periodical review for the assessment of the progress and to take suitable
corrective action wherever necessary.

28.4.19 The programme and the progress made under the ICDPs
were discussed at the Symposium held on Statistical Assessment of
ICDP by the Indian Society of Agricultural Statistics in December,
1972. They recommended that proper sample surveys for assessment
and evaluation should be evolved and carried out. Apart from study-
ing the various indicators of progress of the scheme, it was recom-
mended at the Symposium that ancillary studies should cover the cost
of production of milk, cost of cultivation of fodder crops, operational
research studies on breeding methods and determination of efficiency of
Al technique. Some sampling procedures were suggested for organising
assessment and evaluation surveys of the ICDPs in a continuous and
systematic manner. We recommend that early action should be taken
to implement the suggestions made in the above mentioned three studies
and particular emphasis should be laid on the involvement of State
Agriculture Departments in fodder development programme, organisa-
tion of rural milk cooperative societies, periodical surveys and reviews
for assessment and evaluation work.

S CATTLE BREEDING POLICIES

28.5.1 According to the Royal Commission on Agriculture role

- of cattle in India was mainly as the supplier of bulleck power for
cultivation. In their opinion, the type of cow most suitable for the
average cultivator would be the one capable of producing a strong calf
and yielding in addition 1,000 to 1,500 1b* of milk per lactation for
houschold use. Further, the Commission was of the vicw that under
the conditions commonly found in villages, it was unlikely that selling
of dairy produce would be more remuncrative to cultivators than
raising of crops. The RCA concluded that in the breeding of draught
cattle milking qualities should be acquired only insofar as these were
consistent with the maintenance of essential qualities which gopd
draught cattle must possess. While discussing the pro'duction of milk
for cities, it was pointed cut by them that owners of dairy cattle should

[
*« 1 lb=0.453 kg.
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aim at producing high yielding cows with a production level of 8,000
Ib of milk per annum and not at the level of the dual purpose animal
giving 2,000 to 3,000 Ib of milk. The RCA anticipated that com-
mercial dairy farms for supplying milk to the cities were likely to
resort to crossbreeding in the future. However, in its opinion, the
government agricultural departments should not take up experiments
on crossbreeding and that departmental endeavours should centre
round the improvement in milking qualities of indigencus breeds like
Sahiwal and Sindhi or specially selected strains of breeds like Hariana.

28.5.2 Colonel Olver, Animal Husbandry Expert!, Imperial Coun-
cil of Agricultural Research®* was of the view that it was unsound
to introduce European breeds of cattle in India and that it would be
a sounder policy to effect systematic improvement in the indigenous
stock by means of selective breeding, better feeding and improved
management. He concluded that profit from the sale of bullocks was
small as compared to the income derived from the sale of milk and
other dairy products. Olver suggested that in order to derive full
benefit from agriculture, it would be necessary to give greater attention
to increase in milk production in cows under a system of mixed farming.

28.5.3 While emphasising the importance of improving milk yield
in Indian cattle, Wright? pointed out that in deciding the breeding policy
it was necessary to take into account the diverse needs of the different
branches of dairy industry. According to him only high yielding milch
cows could prove economical for city milk supply while in rural areas
draught breeds were needed to produce good working bullocks. He
was of the opinion that even in draught breeds it was desirable to obtain
as much milk as possible without causing any deterioration in the
draught quality. He strongly opposed adoption of large scale cross-
breeding to improve the milk yield of local cattle under the prevailing
conditions of animal husbandry and recommended that immediate steps
should be taken in selecting and improving milk strains of indigenous
cattle. He, however, added that such efforts should not be limited
only to those breeds recognised as milk types, as improvements in
milking capacity could also be looked for in most of the other breeds.
He recognised that even draught breeds like Amritmahal and Hissar
possessed strains of special milking potentialities. Another important
point referred to by Wright was that the breeding policy must take into
account the environment under which animals had to live and produce.
Referring to the attempts that were gencrally made to improve the
size and productive quality of small countrybred stock by supplying
large sized and high production potential sires, he warned that such

1 elver. A.1938. The systematic improvement of livestock in India——Agriculture & Livestock in India
ol. No. 9.

* Now designated as Indian Council of Agricultural Research.
2 Wright Norman C. 1937. Report on the development of the cattle and dairy industries in India.
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attempts might do more harm than good unless they were accompanied
by measures to improve the environment of the stock including their
feeding.

28.5.4 The Animal Husbandry Wing of the Board of Agriculture
and Animal Husbandry of India at its Fourth (1940) and Sixth (1945)
Meetings discussed the question of mass improvement of inferior indi-
genous cattle and recommended that grading up of cottle should be
taken up in a systematic way in selected areas. In these areas com-
pulsory castration, proper feeding of the graded progeny and continuous
supply of purebred bulls should be ensured.

28.5.5 In 1944 the Government of India invited Pepperall for
making a rapid survey of the problems facing the dairy industry in
the country. While recognising that the Indian buffalo was a pro-
ducer of high quality milk and had good economic value, Pepperall?
emphasised that while buffalo would always retain an important place
as a dairy animal, it should be considered only complementary and
not as a substitute for the cow upon which rests the dual responsibility
of supplying a reasonable quantity of milk and draught power. He
believed that under the existing conditions of farming it was not pos-
sible for the farmers to maintain separate types of animals for milk
and for draught. According to Pepperall there was urgent necessity
for increasing milk production but he warned against embarking on
a policy of crossbreeding with European bulls. He emphasised that
milk yield of indigenous breeds of cattle should be improved rather
than attempting large scale crossbreeding with imported bulls.

28.5.6 In 1949 the Goseva Sangh, Wardha advised the Govern-
ment of India that the ultimate aim in the development of cattle should
be the production of dual purpose animals and that the buffalo might

also be treated as a dual purpose animal in those areas where male
buffaloes were used for cultivation purposes. The ICAR considered
the above suggestion of the Goseva Sangh and recommended adoption
of the following course for the improvement of cattle in the country :

“(i) In view of the fact that a large percentage of our cattle
population comprises non-descript animals, it is essential
in the interest of producing a general utility animal that
it should combine in itself, draught and milk qualities to
the optimum extent; in other words, if in non-descript
cattle, these two qualities are combined to an average
degree to start with, the purpose will be served.

(ii) In areas where specific types (as distinct from. well-defined
breeds) exist the policy should be to eﬁectvlmproveme.nt
by selective breeding with a view to improving both milk

t on an investigation with recommenda-

1 Pepperall, R.A. 1945, The Dairy Industry of India : Repo
tions.
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and work qualities.

(iii) In the case of well-defined breeds, the objectivc should be
to put in as much milk in them as possible without mate-
rially impairing the work quality.

(iv) In the case of well-defined milch breeds, the number of
animals of which has considerably decreased after parti-
tion, the Committee is of the considered view that it will
be in the larger interests of the country as a whole to
develop their milking capacity to the maximum, by selec-
tive breeding and to utilise them principaily for the deve-
lopment of cattle in under-developed areas.”

28.5.7 The Twelfth and Thirteenth meetings of the Apimal Hus-
bandry Wing of the Board of Agriculture and Animal Husbandry
recommended that breeding programmes for the cows must place
maximum emphasis on milk production and that the breeding of milch
animals should be encouraged in rural areas adjoining towns. Re-
garding buffaloes it recommended that every effort should be made to
improve their milking qualities by judicious breeding, and popularising
improved practices of feeding and management.

28.5.8 An Expert Committee was set up by the Government of
India in 1959 to review and evaluate the work done under the All
India Key Village Scheme. The Committee recommended that while
draught quality in cattle was important, every effort should be made
to increase milk production as quickly as possible. For achieving
this objective, the Committee suggested that improvement of buffa-
loes should be undertaken wherever they have been found suitable
and in the case of non-descript cattle even crossbreeding with exotic
breeds might be resorted to where climatic and other conditions were
favourable. In the case of well-defined breeds or specific types it
was considered essential that their milking quality should be improved
through selective breeding. The Committee was of the view that in
areas where specialised breeds already existed, no cross-breeding
should be permitted.

28.5.9 The future approach to the problem of cattle develop-
ment was discussed by the Gosamvardhana Council in 1960, and
particular attention was drawn to the fact that due to years of
neglect the cow in India had lost its due place in the integrated
agricultural pattern in the country. The Council pointed out that
there was an urgent nced for giving immediate attention to the im-
provement of the cow under developmental programmes.

28.5.10 There has thus been a gradual shift in the approach to
cattle development policy subsequeni to the Report of the RCA.
It was emphasised in the Third Plan that the breeding policy should
generally be to develop dual purpose breeds of cattle for milk and
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draught and that the dairy programmes should be effectively inter-
woven with the economy of the surrounding villages. In the case
of large city milk supply schemes, it was stressed that every effort
should be made to link the dairy plants with the countryside to help
enriching the rural economy through development of cattle with the
twin objectives of increasing milk production and supplying good
animals for draught purposes. For the hill areas a policy of cross-
breeding with Jersey breed was advocated.

28.5.11 The Animal Husbandry Wing at its Fourtesnth mecting
(1961) considered the need for effecting a rapid increase in milk,
production in cattle and suggested certain changes in the existing
cattle breeding policy so as to permit crossbreeding of nondescript
cattle with exotic breeds. It was recommended that the existing
breeds might be reclassified and animals of those breeds considered
unimportant in the context of the present day needs might be graded
up with other improved indigenous breeds. In order to supplement
the work of the government cattle breeding farms in the production
of superior bulls, it was proposed that private cattle breeders should
be encouraged to undertake -breeding work on scientific lines and
be given financial assistance for this purpose. It was further recom-
mended that crossbreeding should be taken up in areas having non-
descript cattle, if these areas were otherwise suitable for maintenance
of crossbred animals and were connected to large milk consuming
centres. It was suggested that a limited number of exotic breeds
should be selected on the basis of experience gained from work
already done in India and in other tropical countries and that not
more than one exotic breed should be introduced in any one
area.

28.5.12 The cattle breeding policy in general and the policy to
be adopted concerning crossbreeding with exotic breeds were exa-
mined in 1961 by a Committee set up by the Central Council of
Gosamvardhana. The Committee recommended that crossbreeding
programmes should be taken up in an intensive manner using two
or more exotic breeds in three selected areas one each in the plateau,
the plains and the hills. It was also suggested by the Committee
that while taking up crossbreeding on a large scale, in new areas
the places should be carefully selected so that crossbreeding might
not conflict with the needs and preferences of the local farmers.
It was further proposed that in the plains crossbreeding should .be
started in areas where the holdings were small, agriculture was in-
tensive, cattle were stall-fed and where farmers are interested in

breeding cows for milk production.

28.5.13 The Scientists Panel on Animal Husbandry set up by
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the Union Ministry of Agriculture & Irrigation reviewed the cattle
breeding policy in 1965 and suggested that selection among the
indigenous purebreds, grading up of nondescript cattle with established
indigenous breeds and crossbreeding with exotic dairy breeds should
be undertaken in an intensive and coordinated manner, ensuring simul-
taneously provision of switable environmental conditions. The Panel
emphasised that bulk of the exotic inheritance should be obtained
through Jersey breed and that crossbreeding with Brown Swiss and
Holstein Friesian might also be tried to a limited extent. It was
suggested that for sometime to come crossbreeding programme should
be limited to obtaining halfbreds and to follow inter se breeding
among these halfbreds. However, in areas where feed and fodder
availability was satisfactory and farmers were progressive there could
be scope for producing crossbreds with higher level of exotic
inheritance,

28.5.14 The Fourth Five Year Plan laid great emphasis on
crossbreeding of cattle for milk production. It was rightly stressed
that the success of crossbreeding programme would depend on the
quality of crossbred bulls used for inter se breeding and that cross-
breeding should be implemented in a planned and controlled manner.
We have also emphasised in our Interim Report on Milk Pro-
duction that the first pre-requisite for the success of any such dairy
development programme will be the supply of animals which are
economic producers. We have further recommended that clear-cut
objectives should be laid down while taking up crossbreeding schemes
in the rural areas particularly in regard to the level at which the
cxotic inheritance has to be stabilised in order to ensure the best
possible combination of the high milk yielding potential of the exotic
breeds and the stamina and the hardiness of the indigenous cows.
We have pointed out that the draught capacity of bullocks particularly
with the small farmers will not be adversely affected through the
adoption of crossbreeding of indigenous cattle with exotic breeds as
the crossbred bullocks would be stronger than the ordinary bullocks
owned by majority of the small farmers.

28.5.15 In recent years it has been rightly realized that unless
crossbreeding of indigenous cattle with exotic dairy breeds is under-
taken in a big way, it will be well-nigh impossible to bridge or even
narrow the gap between the availability of and demand for milk in
the country. In our opinion the emphasis on future cattle as also buffalo
development should be on (a) increasing milk production with a view
to improving the dietary of the people in general and to meet the ever
increasing demand for milk and milk products of the urban population
and the growing industrial complexes; and (b) on improving the
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working efficiency of bullocks in the rural areas. Breeding for milk
production should be concentrated in milkshed areas that could be
conveniently linked up with the existing dairy projects and those to
be taken up in the near future, Production of milk should be on a
commercial basis and it should be sufficiently remunerative to attract
the farmers to milk production enterprise. This should be attempted
through a system of planned crossbreeding; selective breeding and
grading up of indigenous cattle; and selective breeding and grading
up of buffaloes depending upon the suitability of each system under
the prevailing local conditions. We have dealt with these aspects of
cattle and buffalo breeding in Sections 6, 7, 11 and 12.

6 CATTLE BREEDING FARMS

28.6.1 Production of breeding bulls is not undertaken in a large
way by private breeders because it is not remunerative to them. It
was, therefore, found necessary for the Government to set up cattle
breeding farms to develop improved herds of various breeds. With
the introduction of All India Key Village Scheme for cattle develop-
ment in the First Plan, the requirements of superior pedigree bulls
of various breeds of regional and national importance increased
considerably and the inadequacy of the existing farms to meet the
demand was realised. The establishment of new farms and streng-
thening of the existing ones were, therefore, taken up.

28.6.2 We have collected information from the State Directo-
rates of Animal Husbandry regarding the position, objectives and
progress made in the cattle breeding farms run by the State Govern-
ments. We find that by and large these farms have been able to
raise purebred herds for supply of bulls and to serve as demonstra-
tion centres on cattle management and fodder production. However,
the efficiency of working ancd the contribution made by these farms
should be judged from the extent of genetic improvement achieved
in the herds from generation to generation. The IARS! had carried
out critical examination of the data on some of the leading herds at
livestock farms of the Central and State Governments as well as
some private institutions. The bulk of the data examined pertained
to the period 1930 to 1956 and consisted of records of nearly
2,000 cows and 230 bulls. The results of these studies showed that
there was ample scope for improvement in these herds through genetic

1 Amble, V.N., Krishnan, K.S. and Soni, P.N. 1967, Analysis of breeding date of some important
Indian berds ofcattle. ICAR Tech. Bull. (AH). No.6.
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selection which had not been exploited for lack of adoption of
scientific breeding programmes. Bulls had been selected mostly on
the basis of their appearance, outwards characters and milk yield
of their dams. Hardly any attempts had been made for evaluating
their breeding worth on the basis of the performance of their progeny.
It was concluded from this study thét (a) there had been fluctuations
in the performance from generation to generation, (b) in some
herds even deterioration had occurred, (c) wherever the herds at
Government Farms exhibited superiority over the stock in the field it
was due to better feeding and management and (d) there was little
or no genetic improvement effected in the stock. The urgency of
adopting scientific breeding programmes base¢ on progeny testing of
bulls to bring about systematic and progressive improvement in the
production potential of the stock thus became apparent. The IARS
had estimated that for the satisfactory evaluation of a sire it had to
be mated to at least 30 cows and that on an average only one out
of 10 sires would have an index of 20 per cent above the herd
average. It was, therefore, recommended by the IARS that a stock of
300 breeding cows in ore or more herds would be required for a
successful progeny testing programme in order to have reasonable
chance of discovering one or two outstanding bulls from a set of 8
to 10 bulls tested at a time.

28.6.3 In the light of the above requirements we examined the
size of herds of some important indigenous breeds of cattle at the
Government farms. Relevant information is given in Table 28.3.

TABLE 28.3

Breedwise Frequency Distribution of Herds According to Herd Size
of Cows and She-buffaloes

Breed Number of Adult Cows and She-buffaloes Total
—_ Herds
Below 30 30-60 61-150 Above 150

Hariana . 2 6 5 8 21
Tharparkar 3 3 4 2 12
Sindhi 8 2 5 1 16
Gir . 2 1 5 2 10
Ongole . 4 1 .. 1 6
Kankrej . 1 1 2 .. 4
Murrah . 9 22 10 4 45

total . . . 29 36 31 18 114

It would be seen from Table 28.3 that one major constraint in taking
up progeny testing programme is the small size of herds. As nearly
§0 per cent of the farms have herds of less than 60 animals each
it would be difficult to adopt a coordinated breeding programme even
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by linking up two or more farms located in the same agroclimatic
area. We, therefore, recommend that either increase in the size of
these herds should be attempted or only one breed of cattle and/or
buffaloes should be maintained on each farm.

28.6.4 Most of the cattle breeding farms need reorganisation and
strengthening so that a planned breeding programme could be under-
taken for effecting progressive genetic improvement. We recommend
that each State Government should set up a team of animal breeding
and farm management specialists to stwdy the working of
the existing cattle/buffalo breeding farms and to make comprehen-
sive suggestions for their working on scientific and economical basis.
Such of the small forms which do not offer scope for maintaining a
herd of sufficient size to take up a breeding programme e¢ither alone
or in conjunction with other farms should be closed down or utili-
sed for maintaining other livestock.

28.6.5 The Union Ministry of Agriculture and Irrigation while
formulating cattle development programmes for the Fourth Plan,
viewed with concern the lack of necessary resources with most of the
existing livestock farms for attaining progressive genetic improvement
methods. As a result these farms were functioning at best as multi-
plication farms for purebred stock. Even though certain measures
for improvement of the farms had been taken up under the scheme
of expansion/organisation of livestock farms under the Second and
Third Plans, they could not put the breeding work on scientific lines.
The Ministry, therefore, decided to set up 6 large cattle breeding
farms on its own and to select a few suitable cattle breeding farms in
the States to implement a coordinated breeding project for genetic
improvement in these herds through scientific breeding based mainly
on progeny testing of bulls. Accordingly, the establishment of four
cattle breeding farms one each for Sindhi, Tharparkar, Jersey and
Holstein breeds and two buffalo breeding farms one each for Murrah
and Surti was taken up.

28.6.6 It was envisaged that each of these farms would develop
a herd of atleast 300 cows/mature heifers so that 10 bulls at a time
could be progeny tested. Each farm was expected to have about 750
animals when fully established. The requirements of lan¢ for fodder
cultivation at an intensity of cultivation of 125 per cent were esti-
mated around 750 acres. The establishment of five of these farms was

sanctioned during the Fourth Plan period as detailed below :

Name of Farm and Location Area in acres Breed Year of starting

Central Cattle Breeding Farm, Suratgarh . 1,128 Tharparkar 1967
Central Cattle Breeding Farm, Chiplima . 1,400 Sindhi 1968
Central Cattle Breeding Farm, Dhamrod . 1,362 Surti 1968

. 1,014 Jersey 1972

Central Cattle Breeding Farm, Koraput

Central Cattle Breeding Farm, Alamadhi . 1,133 Murrah 1973
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The progress made so far wunder these farms has been below the
original expectations as none of the farms could develop the requi-
site herd size to start progeny testing programmes. The slow pace of
progress may be attributed to difficulties in locating and acquiring
suitable land of adequate size with irrigation facilities, delay in con-
struction of buildings recruitment of staff, nonavailability of animals
satisfying specifications etc. We view with concern such a long delay
in stocking these farms with sufficient number of cows and bulls. We
suggest that setting up of large farms in new locations should be
avoided in future unless it is assured that all facilities and finances
woluld become available to set up the farms within a reasonable period
of time.

28.6.7 The Union Ministry of Agriculture and Irrigation spon-
sored a scheme in the Fourth Plan for assisting the State Governments
to build up facilities at selected suitable farms for undertaking planned

progeny testing programmes. Nine such farms are at present getting
financial assistance and the details of these are as under :

(Rs. in lakhs)

Location Breed Year of Total cen-

Starting  tral assis-
tance
1 2 3 4
Chakganjaria (Uttar Pradesh) . . . Sahiwal 1971 4-25
Durg (Madhya Pradesh) . . . Murrah 1971 17.06
Bharatpur (Rajasthan) Hariana 1972 13.00
Gaurikarma (Bihar) . . Jersey 1972 12.33
Hosur (Tamil Nadu) . . . . Red Sindhi 1972 13.37
Banavasi (Andhra Pradesh) . . . Murrah 1972 14.00
Junagarh (Gujarat) . . . . Gir 1972 10.08
Barpeta (Assam) . . . . . Jersey 1972 6.95
Hosonghatta (Karnataka) . . Red Dane 1973 10.55

We recommend that the Central Government should identify more
farms and extend financial assistance to them for such a programme.
The State Governments should be discouraged from spending funds on
smaller farms or on establishment of farms with small herds. Farms
for draught breeds should be set up where the breeds are of excellent
quality as in the area of Nagore breed.

Exotic Cattle Breeding Farms

28.6.8 The State and Central Governments have established herds
of purebred Holstein-Friesian, Jersey and Red Dane. The stock was
imported either through foreign assistance programmes or direct pur-
chase. As the number of animals imported was limited most of these
farms have very small herds. Out of 39 herds only 13 have 60 cows
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or more where some planned crossbreeding programmes could be
adopted (Appendix 28.4). The other herds are smaller and as such
may merely help in making available a few bulls. We recommend that
wherever possible the small herds may be combined to form a large
herd at the most convenient farm. When more imports are made,
new herds of small sizes should not be set up, rather the States should
build up the existing herds to adequate size. In our opinion, there
should be at least 150 cows/mature heifers at each of these farms to
enable them to take up a proper breeding programme.

7 MILITARY DAIRY FARMS

28.7.1 The Military Farms Corps of the Union Ministry of Defence
maintains large herds of cattle and buffaloes for milk production.
These farms function on the lines of quasi-commercial departments.
The origin and history of the military farms is interesting. In the latter
half of the nineteenth century a large number of British troops and
their families were inducted in India. The responsibility of providing
rations to these people was vested with the Master General of Supplies.
Milk and milk products were important articles of diet for them and
these were being arranged from local sources. The incidence of diseases
among the British troops and their families was found to be high and
this was attributed to poor quality milk supplied to them. This situation
forced the military establishment to start a dairy of its own in 1889 at
Allahabad. The successful functioning of this farm led to the establish-
ment of more farms in many other cantonments. On Ist April, 1975
there were 24 military farms with a total of 9,835 animals comprising
7,231 cows and 2,604 buffaloes.

28.7.2 Breeding policy : Military farms were the first to take up
organised crossbreeding of indigenous cattle with European breeds on
a large scale. This was found necessary because of poor milk yield of
indigenous cattle as well as their late maturity and long calving inter-
vals. The first importation of Ayr shire stock was made in 1907. The
RCA referred to the useful crossbreeding work being done at the military
dairy farms in testing the merits of different imported breeds. It was of
the view that the military farms had effected great improvement in
the milk yield of their herds chiefly through crossbreeding and selec-
tion although feeding and management of cattle had also contributed
to this,

28.7.3 The crossbreeding work with European breeds was conti-
nued till 1952 when a Committee of Experts recommended that in view
of dependence on foreign countries for exotic bulls the crossbreeding

6 A&lI/76—4
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work should be discontinued and that the crossbred stock at the mili-
tary farms should be back-crossed with bulls of indigenous breeds. It
was also recommended that herds of Indian zebu breeds of cattle should
be introduced in these farms and improved by selective breeding.
Crossbreeding was, therefore, discontinued and iridigenous breeds of
cows like Sahiwal, Sindhi, Hariana, Gir and Tharparkar were introduced.
The ban on crossbreeding in military farms was removed in 1958 on
the recommendation of the Reorganisation Committee! which was of
the view that the crossbred herds should be enlarged and that cross-
breeding work should be undertaken with Friesian bulls. Maintenance of
cxotic inheritance at SO per cent level in crossbreds was suggested by
this Committee.

28.7.4 The Military Farms Directorate imported 15 Friesian bulls
from Holland in 1960 and restarted crossbreeding work. Additional
bulls of exotic diary breeds were supplied by the Union Ministry
of Agriculture from stock obtained from Ceylon (Sri Lanka), Australia
and New Zealand. During 1972-73, 12 more bulls were obtained from
USA. The total number and composition of crossbred cows in the
military farms as on 1st April 1969 and 1st April 1973 are given
below :

Level of exotic inheritance tst April 1969 1st April 1973
7/8 and above . . . . . 36 ) 111
3/4 . . . . . . . 340 465
5/8 . . . . . . 434 992
1/2 . . . . . . . . 334 757

1,144 2,355
3/8 . . . . . . . 44 160
1/4 . . . . . . 997 849
1/8 and below . . . . . 948 817

3,133 4,151

It can be seen from above that in about 4 years time the military farms
have made a substantial increase in the size of the crossbred berd and
are having a large proportion of animals with higher level of exotic
inheritance. The following cattle breeding policy has recently been in-
troduced in the military dairy farms :

“(i) Purebreeding of Sahiwal and Sindhi cows yielding or ex-
pected to yield 2,000 kg or more of milk in a single lacta-
tion of 300 days.

(ii) Crossbreeding of Sahiwal and Sindhi cows which yield or
are expected to yield less than 2,000 kg of milk in a single
lactation of 300 days and that of Tharparkar, Gir and

e
1 Personal communication: Director of Military Dairy Farms, New Delhi,
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Hariana cows with Friesian breed to get crossbreds.

(ili) Forward crossing of crossbred cows with 62.5 per cent or
less exotic inheritance with Friesian breed.

(iv) Backcrossing of crossbred cows with over 62.5 per cent
exotic inheritance with Sahiwal breed.

(v) Development of the small herd of purebred Friesian cows
at Meerut through use of superior Friesian bulls.”

28.7.5 As far as crossbreeding is concerned, a crisscross system
of breeding is thus being followed at the military farms. Such a system
of breeding is adopted in foreign countries in commercial herds of
livestock maintained chiefly for production and not for producing ani-
mals for breeding purposes. As the present stock of crossbreds in the
military dairy farms which has to be used as foundation stock for
breeding comprises a large number of animals with different levels of
exotic inheritance, the resultant progenies in the coming years would
be of a wider assortment of crossbred animals. In this system of
breeding, apart from production level going up and down it would
also be a difficult task to keep track of the parentage of each animal
and determine the proportion of the exotic inheritance in each one of
them. Even though milk production is expected to be maintained at
a satisfactorily high level in the herds through this system, these will
not be of any use for production and supply of genetically superior
breeding animals for development of cattle in the rest of the country.
Animals of these herds will also not be of much use in the organised
breeding programmes.

28.7.6 We recommend that the Military Farms Directorate should
examine their present crossbreeding policy in consultation with the lead-
ing animal breeding specialists in the country and lay down a definite
long-range crossbreeding programme. This will enable them to develop
genetically uniform and stable crossbred populations. This will also
supplement the efforts being made under large scale crossbreeding prog-
rammes in the rest of the country for increasing milk production. It is
not our intention to suggest; that the crossbred cattle at all the military
farms should have the same level of exotic inheritance. The military
farms are located in different agroclimatic conditions, and have varying
feeds and fodder resources. On the basis of these considerations, the
military farms can be categorised into groups that can maintain stocks
of different levels of exotic inheritance at a satisfactory level of produc-
tion and general health. In military farms where stock could be raised
with better feeding and management regimes the crossbred stock could
be of higher grades, say having 75 per cent exotic inheritance. The

farms having such facilities at medium levels might maintain stock at
62.5 per cent level and the remaining farms at 50 per cent of exotic
inheritance. The present stock of crossbred animals could be grouped
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accordingly and shifted to the farms which are to multiply crossbreds
of that type. In this manner the value of stock would get considerably
enhanced as herds of stabilised crossbred population would get deve-
loped. After achieving this objective in a satisfactory manner, the mili-
tary farms should take up studies on comparative performance of the
different types of crossbreds and their adaptability in different agrocli-
matic regions by transferring and maintaining small herds of adequate
size.

28.7.7 The above suggestion does not envisage any intricate re-
search investigation but only systematic collection of data on production,
reproduction, performance, growth rate, mortality etc. Such studies will
furnish useful information which can help in laying down a suitable
crossbreeding policy for general use in different regions of the country.
The RCA was of the view that experimental work should not aitogether
be ruled out of the programmes of military farms which, due to large
sizes of their herds, had good opportunity for advancing Indian ex-
perience in cattle breeding. In our opinion the suggestion of the RCA
continues to remain valid and has added significance as military farms
have done considerable crossbreeding work in recent years and their
experience can add useful information to the crossbreeding programmes
being undertaken on a countrywide scale. The RCA had recommended
that any additional expenditure which these experiments might in-
volve should form a proper charge on the funds allocated for promotion
of research. We endorse this recommendation as the military farms
department may find it difficult to incur any extra expenditure on ex-
perimental work because these farms are primarily intended for econo-
mic milk production and are to run on commercial lines. The Union
Ministry of Agriculture and Irrigation and ICAR should, therefore,
actively collaborate with the working of the crossbreeding programmes

in the military dairy farms and should extend both expert advice and
financial support for these experiments.

Progress and Achievements

28.7.8 Military farms have achieved a good measure of success in
their attempts to improve the productivity and the reproductive efficiency
of both cows and buffaloes in their herds through better feeding and
management practices. At these farms, it has become possible to
inseminate heifers at an average age 15 months or when they attain a
bodyweight of 260 kg through giving special attention to feeding of
youngstock. The age of maturity in crossbreds has been reduced by 6 to
7 months and the average age of calving is at present around 2 years

and 4 months. The military dairy farms adopt a strict culling policy
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under which she-buffaloes yielding less than 1,800 kg of milk, crossbred
cows with less than 50 per cent exotic inheritance giving less than
1,600 kg milk and crossbred cows with 50 per cent or more of exotic
inheritance having lactational yields less than 2,500 kg of milk are
culled out from the herds. These measures have helped military farms
to improve the breeding efficiency and to economise on the cost of
milk production.

28.7.9 The experience and good results obtained in the adoption
of Improved dairy management practices in the military dairy farms
should be made use of in production of purebred exotic bulls. The
Military Farms Directorate should earmark one of its farms like the
one at Meerut which has got adequate facilities for housing and fodder
production, for developing a purebred exotic cattle breeding farm. The
Union Ministry of Agriculture and Irmgation should provide a large
foundation herd of about 300 Holstein-Friesian cows. Such a step
would overcome the long time lag that is experienced in starting a
new farm with adequate facilities such as land, building, irrigation
etc. :

28.7.10 The military farms are at present producing nearly 5,000
crossbred calves and 1,500 buffalo calves every year. We are informed
that the military farms need only 1,500 crossbred and 200 buffalo
heifer calves for replacement of stock and strengthening the herds.
The remaining calves become surplus to their requirements every year.
As the military farms are not in a position to rear them up to maturity/
production because of non-availability of required facilities and econo-
mic considerations, the farm authorities usually offer surplus calves up
to the age of 15 days free of cost to any individual or organisation.
In view of the difficulties in rearing such young calves no demands are
forthcoming for such calves. A few years ago the Union Ministry of
Agriculture formulated a project under which the Military Farms
Directorate agreed to rear calves up to 1 or 2 years of age provided
firm demands were made by the State Departments of Animal Husbandry
or other institutions like gaushalas. However, this scheme did not make
any headway. The demand for high yielding cows is on the increase
and a large number of dairy projects have come into operation. Superior
calves/cows are also needed for distribution to small and marginal
farmers and agricultural labourers. In our opinion, the military farms
could be one good source for making available superior heifers for
distribution in the milksheds of dairy plants and in areas covered by
Small and Marginal Farmers Development Agencies (SMFDA). The

military farms have recently started on their own six youngstock farms
where a limited number of superior cow calves and buffalo calves are
reared up to maturity. Most of these may be required for the replace-
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ment of their herds. As the costs are high the demand from public
for purchase of these calves has been negligible. A large number of
calves from the military farms thus go waste. It is necessary to find a
way out as to how best this annual loss of potentially high yielders of
milk could be avoided. One suggestion could be that the military
farms should take up rearing of large number of superior heifer calves
at their youngstock farms. It has been estimated by the Military
Farms Directorate that the cost of rearing a calf up to 12 months
of age under the existing conditions of management would amount
to about Rs. 1,500. This will make calf rearing very uneconomical.
We sluggest that the State Governments should convert some of their
existing farms located in areas of surplus grass production into young-
stock rearing farms, so that growing heifer calves could be maintained
economically on grass and hay alone.

8 GAUSHALAS

28.8.1 Gaushalas are in existence for the last two centuries. These
are being maintained on account of religio-economic considerations.
These institutions are mostly concentrated in the northern parts of the
country and till recently had ample financial resources. Considering
the resources available and the scope offered by them in supplementing
governmental efforts for improvement of cattle for milk production the
Animal Husbandry Wing of the Board of Agriculture and Animal
Husbandry suggested the need for their reorganisation and development.
In pursuance of the recommendations of the Animal Husbandry Wing
a meeting of the representatives of a few important gaushalas was held
in 1944 under the auspices of the ICAR. The general view at this
meeting was that these institutions could be organised on a coordinated
basis to enable them to function as effective agencies for cattle
development.

28.8.2 The reorganisation and development of gaushalas as centres
for cattle breeding and milk production started with the setting up of a
Central Gaushalas Development Board by the Government of India in
1949. Later, the Central Council of Gosamvardhana (CCG) was esta-
blished in 1952 by the Government of India to act as the central coor-
dinating and advisory body on cattle development. The CCG undertook
a detailed countrywide survey! with a view to assessing the resources
of the gaushalas and to evolve a suitable scheme for their development.

1 ;vq[akhli)ia::'}{ Y, 1956. Gaushalas and Pinjrapoles in India. Central Counctl of Gosamvardhana,
W e, ’
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The survey showed that there were 1,020 organised gaushalas in
21 States which maintained about 130,000 cattle, produced about
300,000 maunds of milk and about 1,400 breeding bulls. It was
estimated by the CCG that about 11,000 persons were regularly
employed by these institutions and that on an average, a gaushala
possessed 151 acres of grazing arca and about 63 acres of cultivable
land. This worked out to an average of about 1 acre of grazing area
and 0.5 acre of cultivable area per head of cattle.

28.8.3 The CCG sponsored an ad hoc scheme for the development
of gaushalas and extended financial assistance for establishment of fede-
rations of gaushalas and Pinjrapoles in the States and their smooth
functioning. Some of the States appointed Gaushala Development Offi-
cers for extending technical assistance and guidance to the gaushala
managements. A comprehensive Gaushala Development Scheme was in-
cluded under the Second Plan for the development of 346 gaushalas. In
all 242 gaushalas were assisted for development during the Plan period.
The scheme was continued under the Third Plan for developing 168
more gaushalas. From the Fourth Plan the scheme was transferred to
the State sector and this programme received very low priority in the
allocation of funds.

28.8.4 The CCG after reviewing the progress of the Gaushala De-
velopment Scheme decided that it would be desirable to concentrate
attention on harnessing the facilities and activities of selected progres-
sive gaushalas! for developing pedigree herds of cattle and for initiating
cattle development and milk production activities, in the rural areas
around them. The Council accordingly drew up a programme to study
100 well managed gaushalas with special reference to their working
plans with a view to extending their activities and the scope which they
offered for further development. Such a study was made by the Council
il respect of 10 gaushalas in Bihar, Rajasthan, Maharashtra and Uttar
Pradesh. Later the Council obtained detailed plans for development of
progressive gaushalas and extended loan assistance to 25 gaushalas for
the purchase of cows and bulls and for the development of resources
for the production of feed and fodder. However, with the closure of
the CCG in 1969, the incentive provided by a central non-official orga-
nisation to coordinate and improve the functioning of gaushalas was
Jost.

28.8.5 By and large the programme for development of gaushalas
received little attention from the Central and State Governments as
the impact made by these institutions on cattle development and milk
production was not considered significant. The financial assistance ex-

1 Makhijani H.J 1963. Gaushalas and Puyrapoles. Central Council of Gosamvardhana, New

Delhi.
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tended to gaushalas was inadequate in most cases for meeting their re-
quirements in respect of stock, housing, irrigation etc. Hence the gausha-
las did not get sufficient incentive to follow the advice and guidance
from the State Departments of Animal Husbandry. In the case of
smaller institutions the assistance was inadequate to build up herds of
adequate size for taking up any development and extension work.

28.8.6 Instances are, however, there where gaushalas have made
remarkable progress in recent years. Gaushalas at Nasik,
Urlikanchan, Amritsar, Indore and Ahmednagar are a few among
them. These examples show that the resources and facilities available
with the gaushalas if suitably harnessed could enable these institutions
to play an effective role in cattle development. We are of the opinion
that in pursuance of the policy initiated by the CCG, available facilities,
with selected gaushalas should be studied for developing sizeable herds
of superior purebred cattle or for undertaking a crossbreeding prog-
ramme for increased milk production. The Government of India should
provide financial assistance for creating adequate facilities like land,
buildings, stock, irrigation, equipment, machinery etc. for mecting opera-
tional costs so as to enable these institutions to undertake breeding prog-
rammes for herd improvement on scientific lines. Such a scheme for
coordinated development of gaushalas should be formulated on the
lines of the coordinated cattle breeding scheme of the Government of
India under which State Government farms have been supplemented to
undertake progeny testing programmes. In this way some selected
gaushalas could be utilised to build up purebred herds of cattle of all
India and regional importance and herds of crossbred cattle with a
definite level of exotic inheritance. It would be necessary for the Gov-
ernment of India to assist in the formulation of projects in respect of
those gaushalas whose management undertakes to abide by the speci-
fied conditions for implementing the breeding programme, maintenance
of production and other records, proper feeding, animal health care
etc. Gaushalas, interested mainly in augmenting milk production, should
be given a planned programme of crossbreeding. The Government of
India should ensure periodic supervision of working of the scheme
and extension of technical advice so that the funds provided are utilised
for the specified purposes. The gaushalas which have smaller
herds but otherwise have sound and progressive management should
be assisted by the State Governments to strengthen their purebred
indigenous herds for production of superior bulls and for increased
milk production. The superior bulls produced could be taken over
by the Government on payment for use in their cattle improvement
programmes.

28.8.7 Besides gaushalas, there are a number of other non-official
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institutions such as educational societies, trusts, and other private orga-
nisations which maintain dairy herds. These organisations can provide
efficient management but are in many cases in need of technical advice
and financial support for increasing the size of their herds and to run
those on scientific and economical lines. These institutions should be
included in the development projects recommended for gaushalas. The
successful implementation of these programmes would obviate the
need for setting up a large number of farms by the Government involv-
ing huge outlays.

9 ROLE OF INDIGENOUS BREEDS OF CATTLE

28.9.1 A large majority of the indigenous cattle are nondescript
and are low and inefficient producers. However, some well developed
indigenous breeds/types of cattle exist in different parts of the country
which have been evolved over generations by the professional cattle
breeders. The RCA drew particular attention to the remarkable powers
of endurance of the Indian cattle and their resistance to tropical animal
diseases, especially the tick borne protozoan infections. In view of
these qualities of the indigenous cattle, the RCA recommended that
cattle breeding endeavours should aim at bringing about improvement
in the milking qualities of the indigenous breeds like Sahiwal and
Sindhi and selected strains of breeds like Hariana.

28.9.2 While deciding upon the type of cattle to be introduced into
an area, it should be ensured that the particular type would be able
to adapt to the new environmental factors. Several parts of the country
do not offer favourable environment for production of highly specialised
dairy animals. In such areas, improvement of cattle should be brought
about either by selective breeding among local types/breeds or through
grading up using improved breeds from other regions of the country
which have similar environmental conditions. Zebu cattle are considered
as the most productive types found in the tropics. These havc been
introduced in a number of countries colonised by the Europeans where
cattle from temperate regions could not be introduced successfully.

28.9.3 There are about 26 breeds of cattle and 7 breeds of
buffaloes in the country which have been recognised and classified into

milch, dual purpose and draught types. However, breed characteristics
have so far been laid down by the ICAR in respect of only 12 breeds
of cattle and 4 breeds of buffaloes. Investigations! carried out in the

1 Olver, A. 1938. The systematic improvement of livestock in India. Agriculture and Livestock in
India. 8(9).
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late thirties by the Animal Husbandry Bureau of the then Imperial
Council of Agricultural Research had shown that in some areas selected
milch breeds of pure Indian origin could be raised to high levels of
efficiency by scientific feeding and management combined with syste-
matic breeding and disease control.

28.9.4 The role of cattle as the main source of motive power for
agriculture and certain allied operations would continue to be almost
as important as meeting the requirements of milk in the country. It
has been estimated in Chapter 50 on Farm Power that about 80 million
bullocks would be needed. There is a need to improve the working effi-
ciency of the bullocks through improved breeding and feeding practices.

28.9.5 We have suggested in paragraph 28.5.15 that breeding for
milk production should be concentrated in milkshed areas that could
be conveniently linked up with the existing dairy projects and those to
be taken up in the near future. Production of milk should be on a
commercial basis and it should be sufficiently remunerative to attract
the farmers to milk production enterprise. This should be attempted
through a system of planned crossbreeding; selective breeding and
grading up of indigenous cattle; and selective breeding and grading up
of buffaloes. The areas and cattle population that have so far been
covered under the programmes of crossbreeding are very limited. We,
however, expect that the programme would get progressively enlarged
as marketing of milk covers more areas and the requisite inputs and
services are extended to ensure successful breeding and rearing of cross-
bred cattle. Even then the cattle population that would be left un-
covered by the programmes of crossbreeding will be quite large in each
State.

28.9.6 Cattle population under crossbreeding programmes at present
is about 2 million. This figure has been worked out on the basis that
there are nearly 1,000 exotic/crossbred bulls for breeding at the AI
centres and that each bull could take care of the breeding of about
2,000 cows per annum. This is of course an optimum anticipated
coverage. According to information collected by us, however, the
actual number of inseminations per bull in the country as a whole is
only around 300 in a year at present. We have recommended intensive
steps to be taken to increase the breeding coverage through AI centres.
Extensive programmes will have to be taken to expand coverage under

Al Even if about 19 million, i.e., about 40 per cent of the total breed-
able cows in the milksheds and the potential milk producing areas are
brought under the crossbreeding programme by 2000 AD, this would
still leave out nearly 32 million cows that would have to be improved
in rural areas not covered by crossbreeding or organised milk marketing
programmes. About one-third of these may be of improved types
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belonging to distinct indigenous breeds. If the benefits of cattle develop-
ment programmes are to percolate to a larger section of the rural popu-
lation, simultaneous efforts will have to be made to effect some improve-
ment in the milk production as well as draught capacity among improv-
ed indigenous and nondescript cattle with the farmers in these areas.
Planned programmes should be undertaken for improving purebred
cattle in breeding tracts through selective breeding and nondescript
type of cattle in other areas through the Key Village Scheme. In a
number of Key Village blocks lying in the milksheds of dairy plants,
crossbreeding with exotic dairy breeds has been accepted as the breeding
policy to augment milk production. Assuming that crossbreeding is
adopted in about one fourth of the Key Village blocks, the scheme
would be covering only about 3 million breedable cows for improve-
ment through selective breeding or grading up. This indicates that
massive efforts are needed to improve the quality of cattle in regard to
both milk production and draught over large areas of the country
through the use of some of the distinct indigenous breeds of cattle.

28.9.7 The breeds that show promise for ecither selective breeding
in the breeding tracts or grading up cattle in other areas are Hariana
for large tracts of Haryana, Punjab, Uttar Pradesh, Madhya Pradesh,
Rajasthan and Bihar; Tharparkar in Rajasthan, Madhya Pradesh
and Uttar Pradesh; Sindhi in Kerala, Tamil Nadu, Orissa, Assam and
hill areas; Kankrej in Rajasthan and Gujarat; and Gir in parts of
Gujarat, Maharashtra, Rajasthan and Madhya Pradesh. These breeds
can play a useful role in improving the low producing stock of vast
arcas of the country.

28.9.8 The IARS had studied data on some important herds
maintained at a few selected Central and State Government farms as
well as private institutions. These studies! pertained to the Red Sindhi
and the Kankrej herds of Hosur Cattle Farm, the Red Sindhi and the
Gir herds of Southern Regional Station of NDRI, Bangalore, the
Tharparkar herd at Government Cattle Farm, Patna and the Kankrej
herd at the Agricultural Institute, Anand. The averages in respect of
lactation yield, lactation length and yield per day which are based on
first lactation records are given in Table 28.4.

TABLE 28.4
Milk Records of Some Tmportant Cattle Herds
Breed Name & Lo- Lactation Lactation Yield per day
cation of the yield (Ib.) length (days) of calving
herd interval (Ib.)
indhi . . . Hosur 3,666 (290) 317 (290) 7.07 (261
gzgdhil . . . Bangalore 2,684 (256) 264 (256) 6.26 (237)

N ishnan, K.S., and Soni, P.N. 1967. Analysis of breeding data of some Indian herds
! oAt!n gtet’l;, I;In?diﬁlsczzﬁcil of jgricuhulml Research Technical Bulletin (Animal Husbandry). No .6.
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Breed Name & Lo- Lactation Lactation Yield per day
cation of the yield (Ib.) length (days) of calving
herd interval (1b.)

Tharparkar (calves  Patna 2,863 (229) 311 (229) 6.13 (223)
not weaned)

Tharparkar (calves  Patna 2,818 (206) 279 (206) 7.16 (192)
weaned)

Kangayam . . Hosur 1,416 (379) 264 (399) 3.19 (317)

Gir . . . NDRI 2,866 (76) 286 (76) 6.33 (69)

Bangalore
Kankrej . . Anand 4,070 (76) 351 (76) 9.44 (73)

Note : Figures within parentheses indicate the number of records on which the averages are
based. Data in respect of all the generations in each farm since its inception were
pooled and analysed for arriving atthese averages.

It would be seen from Table 28.4 that by careful selection and under
improved management conditions, herds of indigenous cattle with a
high level of milk production could be built up. We, therefore, recom-
mend that in parts of the breeding tracts of Rathi, Tharparkar,
Kankrej, Hariana and Gir cattle where crossbreeding with exotic breeds
is not likely to be introduced, intensive selective breeding either through
Al or natural breeding should be undertaken. This will preserve,
improve and mhultiply animals of these breeds. Bulls used for breeding
through AI in such programmes should preferably be progeny tested
and the bulls for natural breeding should be of superior pedigree.
Similarly, in pockets with graded animals the stock should be further
improved through the use of high pedigreed bulls. In large areas of
nondescript cattle which do not offer scope for marketing of milk and
where the inputs and services for successful introduction of cross-
breeding with exotic cattle cannot be extended, grading up of local
cattle with superior bulls of breeds like Hariana, Sahiwal, Sindhi,
Tharparkar, Kankrej etc, should be attempted with a view to helping
farmers to replace progressively their low producing cattle by general
utility type animals.

28.9.9 In tracts where there are specialised drought breeds of
cattle like Nagori in Rajasthan, Amritmahal and Halikar in Karnataka,
Deoni in Maharashtra, selective breeding for draught quality should be
promoted on a large scale as the cattle breeders in these areas derive
a large income by sale of good quality bullocks. Planned efforts should
be made for improving the draught capacity as well as ensuring uni-
formity in the cattle population in these breeding tracts. We would
like to reiterate the recommendations made in our Interim Report on
Desert Development that the ICAR and agricultural universities in
the concerned States should intensify investigations to develop yard-
sticks for objective assessment of draught capacity in bullocks.
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10 ARTIFICIAL INSEMINATION

28.10.1 Isolated attempts to try artificial insemination (AI) in
cattle were made in India since 1939. However, planned and compre-
hensive studies on AI with special reference to the Indian conditions
were initiated in 1942 at the IVRI under a scheme sponsored by the
ICAR. Under this scheme various aspects of Al such as collection and
preservation of semen, techniques of insemination, transport of semen
to rural arecas were studied. These studies indicated that the method
could be introduced in the country without much difficulty. It was,
however, deemed essential to use it extensively under representative
field conditions before recommending the technique for general adop-
tion. With this in view, four regional centres were established by the
IVRI at Montegomery, Calcutta, Patna and Bangalore. The results of
work indicated that AI could prove an important and effective tool
for bringing a rapid improvement in cattle. Consequently, the Animal
Husbandry Wing of the Board of Agriculture and Animal Husbandry
in India at its Seventh (1946) and Eighth (1949) meetings recom-
mended that extensive use of Al for genetic improvement should
be attempted and that State Government should open Al centres in
selected areas having high density of cattle population and satisfactory
transport facilities. It was further recommended that in order to make
Al effective it would be desirable tc ally sterility service with it and
that practical instructions in Al should form part of the college curri-
cula in all the institutions where training in animal husbandry was
imparted. In response to these recommendations the technique of Al
was introduced in majority of the States, Under the All India Key
Village Scheme, setting up of AI centres formed an integral part of
the technical programme of each block. Al centres were gradually star-
ted under the Community Development and National Extension Service
blocks, in veterinary hospitals in urban areas, veterinary colleges etc.

28.10.2 In the initial stages, the following main difficulties were
experienced in the application of Al on a field scale.

(i) People were hesitant to get their animals artificially insemi-
nated and preferred natural service;

(ii) Due to lack of knowledge regarding the reproductive func-
tions in animals most of the animals were not brought for
insemination at the proper stage of oestrus; and

(iii) Farmers were reluctant to take their animals over long
distances to get them inseminated.

In view of the above mentioned factors, the number of inseminations
done and the rate of success achieved varied considerably in the



44 CATTLE AND BUFFALOES

different Key Village blocks functioning in the various States. In some
States like Andhra Pradesh, Maharashtra, Karnataka and West Bengal
the advantages of Al were better appreciated and the States started
large Al centres, while the tendency to have small Al centres continue
in Uttar Pradesh, Tamil Nadu, Punjab, Rajasthan, Madhya Pradesh
etc. However, with the experience gained in the adoption of AI in
the last two decades or so and improved communication facilities now
available even in the rural areas, we consider it advisable that large
size Al centres should be organised on district or regional basis. This
would result in economy in the maintenance of bulls and ensure their
fuller utilisation. Each of these centres should have a well-equipped
laboratory manned by adequately trained specialists, staff and have
facilities to undertake quick and efficient collection, examination and
storage of large number of semen samples. Further, we recommend
that each district should have one large semen collection centre cater-
ing to the entire needs of Al in the district. In such of those districts
where communication facilities may not be satisfactory, two or more
semen collection centres, each to cater to about 50 to 100 sub-centres,
may be set up. )

28.10.3 A questionnaire on the AI programme was sent by us to
all the States asking for information on the technique adopted, training
of personnel and suggestions for improvement (Appendix 28.5). The
information received from the State Animal Husbandry Departments,
Veterinary Colleges, IVRI, NDRI and other institutes participating in
the AI programme has been broadly reviewed in the following para-
graphs and suggestions are given to make the programme a better
success,

28.10.4 Dilutors : For extending semen a large number of dilutors
are being used at present. Different dilutors are being used in different
«centres. Even within a State different types of dilutors are being used
at different AT centres as the responsibility of preparation of dilutors
has been generally left to the officers in charge of the individual centres.
The facilities existing for proper preparation of dilutors vary and the
constituent chemicals are obtained from different sources. There has
been a tendency on the part of the officers in charge of the centres to
try different dilutors on experimental basis on their own. Through
these trials it is the farmer who stands to suffer if these extenders prove
less successful than the conventional dilutors of proven value. We,
therefore, recommend that new dilutors should not be used on field
scale without proper trials under controlled conditions at a research
institu?ion. In countries where AI technique is being adopted on an
©xtensive scale even large AT centres obtain standard semen extenders
from reputed commercial firms which produce these extenders with
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great care. Until such time when preparation of extenders is taken up
on a large commercial basis, we consider it advisable that the State
Departments of Animal Husbandry should arrange for centralised manu-
facture of approved dilutors in well-equipped laboratories. The desir-
ability of designating one of the centralised semen laboratories in a
region and entrusting the responsibility of manufacturing and supplying
extenders to different AI centres should be explored. Such a procedure
would enable preparation and supply of a standard type of dilutor.
This would stop the officers in charge of the individual Al centres from
making dilutors on their own and also from trying new ones. Each
State Department of Animal Husbandry should advocate the use of
only one type of dilutor in a region and the same should be continued
till such time the research workers in the State recommend a better
substitute after controlled experiments both under laboratory and field
conditions. Replies received from the States in response to our ques-
tionnaire indicate general acceptance of these principles.

28.10.5 Semen evaluation : The tests and procedures adopted for
evaluation of semen at AI centres not only vary from State to State
but differ even within a State. We recommend that uniformity of pro-
cedure both for routine and periodical testing should be laid down
by each State Department of Animal Husbandry so that it may be
possible to evaluate and compare the results achieved in different
centres/States.

28.10.6 Transport of semen : In most of the States the semen is
despatched to the insemination units on every alternate day. In Uttar
Pradesh, Delhi and in some AI centres of a few other States, semen
is despatched to the insemination centres only twice a weck or even
at longer intervals. It is quite likely that the quality of semen used at
village level in such places may not be good enough for obtaining a
satisfactory conception rate. This may be particularly so in respect of
extended buffalo semen. In the western countries even when diluted
chilled secmen was being used, efforts were made to despatch semen
to the AI technicians almost every day. In our opinion, it is necessary
that in order to maintain a satisfactory level of conception rate semen
from AI centres should be despatched daily or at the most on alternate
days. However, in areas which are not easily accessible and semen
cannot be supplied even on alternate days, the sub-centres should be
provided with small sized refrigerators.

28.10.7 In the earlier years when the coverage under AI pro-
grammes was limited, distance over which semen was to be transported
from the collection centres was comparatively short. As such, transport
of semen could be arranged through messengers who carried the semen
shippers/flasks either on bicycle or on foot. As the area covered under
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Al centres is being extended progressively and the centralised semen
collection through the establishment of regional AI stations is being
taken up, the need for long distance transportation of semen has arisen.
Means of transport such as aeroplane, bus, jeep, motorcycle, train etc.
are now being used. In a few centres, milk collection motor vehicles of
the dairy projects are being utilised for this purpose. As improved
breeding of dairy cattle would be mostly concentrated in the milksheds
of dairy projects and the functions of milk production, its enhancement
and milk marketing would be brought under a single organisational
control as recommended by us in Section 7 of Chapter 29 on Dairy
Development, it should be possible to make use of the transport facili-
ties of the dairy projects for regular and timely transport of semen from
the central semen stations to the village sub-centres. Such a system is
already being practised very successfully and with advantage under the
Kaira District Cooperative Milk Producers’ Union in Gujarat where
semen from the Al station is carried in time to a large number of
village units by the milk vans almost daily. We recommend that wher-
ever possible facilities of milk collection and transport of the dairy
schemes should be availed of for transport of semen. This would not

only economise on cost of transport but also help in transport of
semen daily and at fixed time.

28.10.8 Training of lay inseminators : With the taking up of in-
tensive projects like ICDP, OFP, crossbreeding schemes and other
programmes which envisage breeding of a large number of cattle in
selected pockets in the country, the need for extending Al service to
cover a large number of villages and cattle population is becoming
more and more important. Experience in some of the existing projects
has shown that dependence only on Government employed field assis-
tants alone would not be sufficient to achieve this objective. A beginning
has already been made under the Kaira District Cooperative Milk
Producers’ Union in Gujarat and the Indo-Swiss Cattle Development
Project in Kerala to train persons with some educational background
as lay inseminators. The experience gained so far has indicated that
Al work could be entrusted to such lay inseminators without any dete-
rioration in the efficiency of the service. In our opinion the insemination
work in the rural areas could be entrusted to properly trained lay in-
seminators as is done in most of the developed countries. Such a system
of entrusting insemination work to village educated youths would enable
increased coverage and economy in the provision of AI services.

28.10.9 Fec for insemination service : AI service is at present
extended free of cost in most of the States. In Bihar and Uttar Pradesh
a nominal fee of 25 and 20 paise per insemination respectively is
charged. AI has been provided free of cost with a view to encourage
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cattle owners to bring their animals for insemination with the semen
from improved bulls. Since this technique has now been in vogue for
nearly three decades and the value of the service has been realised by the
cattle owners, particularly in the milksheds of large dairy projects, the
time is now opportune for levying a reasonable fee for insemination
services. Apart from the fact that collection of fees would to a large
extent help meeting the cost of running of Al centres, it would also
instil in the minds of cattle owners the usefulness and the value of the
service. Payment of fee would also induce the farmers to expect and
demand a more efficient Al service from the projects.

28.10.10 A graded system of levying fees for Al should be adopted
in the beginning. A higher fee may be charged in the urban areas while
a nominal fee may be charged for inseminations of animals brought
to the rural Al centres. For providing insemination service at the door
of the cattle owners in the rural areas, special fees should be charged.
Insemination fee should be charged for the first insemination only and
subsequent two repeat inseminations should be free.

28.10.11 Even though AI has been in operation under a number
of schemes and the farmers have by and large come to appreciate the
efficiency ad usefulness of this technique in cattle and buffalo breeding,
it cannot be said that this system of breeding has received wide accep-
tance by the farmers in all the places or that the insemination services
provided are fully utilised under the schemes. The number of Al
centres, bulls maintained and the inseminations performed as on
April 1, 1973 are given in Appendix 28.6. It will be seen therefrom
that only in five States namely, Bihar, Karnataka, Tamil Nadu, Punjab
and West Bengal annual inseminations done per bull exceeded 1,000.
In Assam, Madhya Pradesh, Himachal Pradesh, Nagaland, Rajasthan,
Andaman and Nicobar Islands and Delhi the number of inseminations
was less than 500 per bull. The number of inseminations per unit/sub-
centre exceeded 500 only in Tamil Nadu and Chandigarh. In most of
the other States this was less than 250. In our opinion, the minimum
number of inseminations per bull and the number of inseminations per
AI centre should be 2,000 and 1,000 respectively. The low breeding
coverage under the AI centres has been engaging the attention of the
State Animal Husbandry Departments which have been trying to
improve the facilities regarding transport, equipment, etc. with a view
to ensuring larger breeding coverage. In all the cattle and buffalo
development programmes under the successive Five Year Plans, Al
formed an integral part of the technical programmes for improvement
of quality and productivity of these animals. It was brought to our
notice that farmers in some areas had a grievance that bulls were
withdrawn in areas served by Al centres but the facilities for providing

6 A&IL/76—5
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timely and effective artificial breeding service were mnot adequate.
Under these circumstances, we recommend that the Animal Husbandry
Division of the Union Ministry of Agriculture and Irrigation should
arrange for investigation by the States of the causes for poor response
to AI and suggest on the basis of such a study, measures for increasing
breeding coverage through the Al centres.

28.10.12 Improvement of breeding coverage : Ome factor which
stands in the way of increasing the number of artificial inseminations
in the rural areas is the large number of scrub bulls. Even though most
of the State Governments have enforced the Livestock Improvement
Act which empowers mandatory castration of all unapproved bulls in
the area covered by different cattle development schemes, scrub bulls
are still being maintained by the farmers. It will require a massive
effort on the part of the extension staff to convince the farmers on
the need and importance of removal of scrub bulls from villages. We
recommend that the Al centres should maintain superior quality bulls,
preferably proven sires where available, with a view to convincing the
farmers of the advantages they will derive by breeding their cows and
buffaloes with such bulls. Adequate number of bulls should be maintain-
ed at each Al centre to ensure regular despatch of high quality semen.
As recommended earlier in paragraph 28.10.6 the semen should be
despatched, if possible, every day or every alternate day to the insemi-
nation units/sub-centres. At present each AI unit/sub-centre in the
rural areas is expected to cover 1,000 breedable cow and/or she-
buffalo population which in certain areas may be spread in one or more
villages within a radius of three to four kilometres or even more. In
such cases the farmers are reluctant to take their animals over long
distances, and even if they want to do so, they are very often not able
to bring their animals at the proper stage of oestrus for insemination.
In some States the stockmen are expected to do inseminations in more
than one location with a view to reducing the distance over which
animals are to be brought. Even if this practice is followed, a stockman
can arrange for daily insemination in only two or three places at the
most while it is necessary that AI service is available daily in all the
villages with high concentrations of cows and buffaloes. It should be
ensured that insemination services are available from morning till even-
ing and on all the days in the week so that no owner who brings his
cows for service goes back without getting his animals inseminated. In
our opinion, wherever possible, arrangements should be made to provide

Al service at the farmers’ door in villages coversd by ICDPs and
milksheds of dairy projects.

28.10.13 As the inseminator in the village is the key man on
whom the success of the insemination services depends, it is essential
that selection of personnel for this work should be made carefully



CATTLE AND BUFFALOES 49

Only those who have an aptitude for this type of work should be
appointed. With a view to keeping up their interest in the profession,
sufficient incentives should be provided in the form of awards, prizes
and suitable avenues of promotions. It is also necessary to ensure
that in the areas where Al is to be introduced, there is concentration
of good cattle and the farmers are willing to take to improved techni-
ques of cattle breeding and management. These areas should also be
served adequately by dairy extension work under development pro-
grammes. Linking up of centres of artificial breeding with projects
for milk marketing will provide necessary incentive and interest for
breeding better cattle.

28.10.14 In some States the Departments of Animal Husbandry
have laid down definite targets regarding the number of inseminations
and castrations to be performed by the stockmen/inseminators in their
respective areas. Laying of minimum targets of work would indeed
be advantageous particularly in areas where Al is introduced for the
first time and in areas where work continues to be poor. However,
care should be taken to fix reasonable levels of targets taking into
consideration the type of animals, feeding conditions and status of their
health. Targets should be progressively increased so that the staff
appointed is induced to do sufficient extension work and increase the
breeding coverage. Incentives may be provided for those who show
evidence of special interest and efforts made in exceeding the pres-
cribed targets. Outstanding performance should be suitably rewarded.

28.10.15 Evaluation of conception rate : The valuz of adoption
of AI technique for cattle development on a field scale will depend
upon the conception rate obtained. The common system on which
the fertility percentage is assessed is based on the information obtained
on the non-returns of inseminated animals for re-insemination within 60
to 90 days. From the inception of AI in the country the Al centres
were expected to adopt a system of follow up of insemination in a
systematic and planned manner. Even as early as 1957 while review-
ing the work of AI, the Animal Husbandry Wing of the Board of
Agriculture and Animal Husbandry observed that there were great
variations in the conception rates as reported by the different Al centres
and in some cases the figures were unusually high. The main reason

" for these variations appeared to be that the method of working out
the estimates was not uniform. It was recommended by the Wing
that a uniform method for working out the conception rate following
Al should be laid down and followed by all the centres. Accordingly,
the ICAR circulated such a method to the State Governments for
adoption. However, the methods adopted for evaluating the breeding
efficiency continued to vary widely not only from State to State but
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also from centre to centre within a State. The information received in
response to our questionnaire showed that the conception rate was
being worked out on the basis of different criteria, such as non-returns,
oral enquiry regarding pregnancy, actual physical verification of preg-
nancy or actual calvings reported. No fixed proportion of inseminated
animals was being verified by enquiry or actual examination for pur-
poses cf estimating the breeding efficiency. The procedure for record-
ing of inseminations was also found to vary from place to place.
In some centres first insemination only was recorded while repeats
were not given numbers and repeat inseminations were not taken into
consideration while working out the efficiency of insemination. In
other centres all the first and repeat inseminations were numbered and
included in the calculations for estimating percentage of conception.
With such variations in the methods of estimating results of insemina-
tions and in the procedure adopted in estimating percentage of con-
ception, it is not possible to compare the work done at different AI
centres nor to compile and analyse data on an All India basis. We,
therefore, recommend that a uniform method of recording insemina-
tions, estimation of results of insemination and calculation of percentage
of conception should be evolved by the Animal Husbandry Division
of the Union Ministry of Agriculture and Irrigation in consultation
with the States for adoption.

28.10.16 Training of personnel : A regular training of personnel
in Al was first initiated at the IVRI in 1946. A short course extending
over a period of 15 days for persons holding qualifications in veteri-
nary science, agriculture or dairying was organised. The duration
of the course was extended to three months in 1948. Later a combined
course of training in Al and physiopathology of reproduction covering
a period of six months was introduced. With the progressive increase
in the introduction of Al on a field scale the demand for training of
a large number of technical personnel increased and the States also
started imparting training in this technique. .

28.10.17 The information received from the States in response to
our questionnaire indicates that the period of training and the content
of training course in Al varies from State to State. Veterinarians are
given training for a period of 15 days in Andhra Pradesh, Tamil Nadu
and Punjab, one month in Gujarat, Rajasthan and Madhya Pradesh,
6 weeks in Uttar Pradesh and for three months in most of the other
States.  Similarly, the period of fraining for stock assistants varies.
For example, it is for 15 days in Delhi, Tamil Nadu and Uttar Pradesh,
one month in Gujarat, Punjab, Tripura and Manipur, six months in
Karnataka and three months in some other States. The NDRI has
also specialised training for veterinary assistant surgeons for a period
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of one and half months. The curriculum for graduate course in
veterinary science/animal husbandry has been revised to include prac-
tical and theoretical training in AI and physiopathology of reproduction.
Some colleges/universities offer post-graduate diploma and post-
graduate degree training in gynaecology and obstetrics, AI and physio-
pathology of reproduction. As control of sexual health in animals has
to be attended to by the same personnel providing AI services, we
consider it necessary that veterinary graduates who work as officers in
charge of A centres should have thorough practical and theoretical
training in the subjects of AI and physiopathology of reproduction.
We consider that intensive. training is an important pre-requisite to
ensure successful results from field application of AI. A course of
training for at least three months as imparted at the IVRI is considered
the minimum requirement. Similarly with a view to ensuring sufficient
practical knowledge for the stock assistants and field inseminators the
training course should be at least for a period of three months.

Frozen Semen

28.10.18 The successful application of deep freezing of bovine
semien in the year 1951 brought about a phenomenal change in the
field application of AI and for intensive testing, selection and use of
sires for breed improvement. In the initial years, dry ice (solid carbon
dioxide) was being used as a refrigerant for quickly freezing and keep-
ing semen at —79°C. After the introduction of liquid nitrogen as
an effective and safe refrigerant it has almost completely rcplaced the
use of dry ice in the freezing and storing of semen in the western
countries.

28.10.19 Organised field use of frozen semen was introduced in
India in 1965 under the Indo-Swiss Project, Kerala which was equip-
ped with a frozen semen station. The second frozen semen station
was set vp under the Indo-Swiss Project at Patiala (Punjab). Small
quantities of frozen semen were also obtained by the different State
Governments, agricultural universities and research stations for experi-
mental purposes and for undertaking limited crossbreeding trials in
cattle at the farms and in the field. A central frozen semen bank was
cstablished at Hessarghatta (Kernataka) in 1969 for processing and
distribution of frozen semen from bulls of exotic breeds to different
States/stations/centres. Danish assistance was obtained to instal a
liquid nitrogen plant and to get all accessories such as liquid nitrogen
containers etc. Large scale field application of frozen semen was
extended by the Bharatiya Agro Industries Foundation, Urlikanchan
which organised a frozen semen bank for large scale field use in
Maharashtra and with the establishment of four frozen semen stations
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with Danish assistance in Bangalore, Bhopal, Gurgaon and Amritsar.
Nine more such stations are proposed to be established during the Fifth
Plan. The Indian Dairy Corporation (IDC) is contemplating to set
up frozen semen stations at a number of places in milksheds covered
by OFP. Frozen semen stations are also being set up under the
Indo-Australian Project at Gauhati and a New Zealand assisted project
at Palampur (Himachal Pradesh). One more frozen semen station is
proposed to be started at Visakhapatnam (Aandhra Pradesh) under the
Indo-Swiss Project. From the foregoing developments, we conclude
that the interest in use of frozen semen is gaining popularity. Large
scale usc of frozen semen may help in the successful adoption of
crossbrecding programmes, particularly in the context of shortage of
purcbred bulls of exotic breeds. The IDC has decided to progressively
increase the use of frozen semen technique in their project areas.
Introduciion of this new technique in AI should be planned in a care-
ful manner. As the technique is highly sophisticated the frozen
semen stations should be operated through fully trained technical
personnel and should be provided with the requisite facilities in terms
of buildings, equipment and livestock. We would, however, like to
sound a word of caution that use of liquid semen should not be dis-
carded in a hurry before the practicability of using frozen semen has
undergons the test of time under the varied field conditions in the
country. It is advisabie for each State Government to depute 3 or 4
experienced Al officers for practical training in the organisation and
management of frozen semen stations and in the field use of this tech-
nique. These trained officers should be entrusted with the responsibility
of developing one or two frozen semen stations in their respective
States as centres of training. For some years to come, we will have
to depend entirely on foreign countries for the supply of equipment,
such as liquid nitrogen containers, straws, marking and filling equip-
ment etc. It should, therefore, be ensured that as far as possible
standard procedures and equipment are used in freezing and field use
of frozen semen. Such a procedure would help in stocking sufficient
quantities of spare parts of required types. This would also help in
the development of capacities to produce required equipment indi-
genously or through suitable collaboration arrangements with reco-
gnised foreign manufacturers. Such an approach would be feasible
only if uniform procedure for freezing and use of semen is adopted
throughout the country so that manufacture of large quantities of
equipment and stocking of spare parts could be ensured. Apart from
the various advantages of the use of frozen semen such as longer
storage, need for lesser number of bulls, larger utilisation of available
high quality bulls, the technique would prove of special value in ex-
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tending Al in remote and interior hill areas where transport of liquid
semen cannot be arranged as frequently as required. In such villages
the supply of liquid nitrogen container with frozen semen and train-
ing of a local person in its use could eliminate such a difficulty as a
visit to the village will be necessary only once in 10 days or so to
replenish the liquid nitrogen in the container. This has become evi-
dent through the success achieved in the use of frozen semen in the
high ranges of Kerala under the Indo-Swiss Project and in Almora
under the Indo-German Project. We recommend that the feasibility
of introducing frozen semen technique in other hill regions of the
country should also be explored.

11 CROSSBREEDING WITH EXOTIC DAIRY BREEDS

Review

28.11.1 A few organised attempts at crossbreeding with exotic
dairy breeds were made in Government cattle breeding farms during
the beginning of the present century. However, these attempts were
slowly discontinued probably because crossbreeding with exotic
breeds was not recommended by the RCA. We have given in Section
3, a brief history of the gradual shift in the approach to cattle deve-
lopment subsequent to the publication of the Report of the RCA. As
more emphasis was laid on enhancing milk production, necessity for
taking up crossbreeding with exotic dairy breeds was keenly felt.
Consequently, a field trial on crossbreeding was initiated in the late
fifties by the ICAR on an experimental basis in the hilly and heavy
rainfall areas where the cattle were non-descript and had low pro-
duction capacity. The work was started in 12 units in different parts
of the country with the main objective of determining the optimum
proportion of exotic inheritance in the crossbred progeny to attain
high level of production under the existing environmental conditions.
The resulis of these trials showed that halfbred Jersey crosses pro-
duced between 1200 to 1800 kg of milk in their first lactation under
village conditions and as such these could prove recasonably good
dairy cows. Another scheme was started in 1963 by the ICAR at
Harringhata, West Bengal for evolving a new breed of dairy cat.tle
by crossing grade Hariana cows with Jersey bulls. The foundation
stock under this project comprised 400 grade Hariana cows and 10
Jersey bulls. Data in respect of 1045 F, and 125 F: animals were
studied which showed that the milk production level and reproductive
efficiency in the crossbreds were superior to the grade Hariana stock.
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This scheme was merged in 1968 with a more comprehensive
project supported by UNDP, PL 480, Government of India and
FAO. This programme included three exotic breeds, viz., Holstein-
Friesian, Brown Swiss and Jersey and 1500 grade Hariana cows. In
1972, the whole project was brought under the All India Coordinated
Research Project on Cattle. At present the programme is under im-
plementation in seven centres using 3 exotic breeds, viz., Holstein-
Friesian, Brown Swiss and Jersey and three indigenous breeds, viz.,
Hariana, Gir and Ongole. From the limited information available so
far, it appears that Holstein halfbreds would be better milk producers
and probably more economical.

28.11.2 The other crossbreeding programmes taken up on a field
scale included the Indo-Swiss Project, Madupetty (XKerala), and
Patiala, (Punjab), Indo-Danish Dairy Project, Hcsserghatta (Karna-
taka) and the Indo-German Agricultural Development Project, Mandi
(Himachal! Pradesh) and Almora (Uttar Pradesh). The Indo-Swiss
Project, Kerala was started in 1963 with a definite and clearcut
objective of creating a uniform and stable crossbred cattle population
in large numbers with high production potential. The local cattle of
the project area and the Brown Swiss breed from Switzerland were
selected as parental stock. The breeding programme was bascd on the
assumption that the exotic inheritance which would give satisfactory
performance under prevailing environmental conditions would be some-
where between 50 and 75 per cent. In order to achieve this, two groups
of male and female crossbreds having 50 per centand 75 per cent
Brown Swiss inheritance respectively were built up and the foundation
stock having 62.5 per cent Brown Swiss inheritance was produced by
crossing of the halfbred and 3/4th Brown Swiss crosses. In the rural ex-
tension areas, it was not considered advisable to produce crossbreds
with 75 per cent exotic inheritance. Therefore, a large number of ani-
mals having 50 per cent Brown Swiss inheritance were produced and
they were inseminated with frozen semen obtained from crossbred bulls
having 75 per cent Brown Swiss inheritance which had been produced
at the breeding centre. Thus one generation could be skipped in the
field programme in obtaining animal with 62.5 per cent Brown Swiss
inheritance.

28.11.3 The performance of the various grades of purebreds was
analysed by Ramachandran Nair.! He observed that the “first
lactation 305-or-less-day lactation milk yield averaged 716 4+ 760,
1958 + 534, 2499 4 729 and 2121+ 670 kg for animals
having O per cent Brown Swiss, 50 per cent Brown Swiss, 75 per cent

1 Ramachandran ‘Nair, P.N..l973. Evaluationary crossbreeding as a basis for catile development in
lz(erqt% State (India). Thesis presented to the Faculty of Veterinary Medicine of the University of
urich.
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Brown Swiss and 100 per cent Brown Swiss inheritance respectively.
The corresponding average lactation lengths were 167, 293., 305, and
296 days.” He concluded that “replacement of indigenous genes with
Bos taurus genes resulted in an increase of average milk yield to a
certain level.”

28.11.4 Indo-Swiss Project, Patiala : Another Indo-Swiss Pro-
ject somewhat on similar lines as the omne at Kerala
was started in Patiala (Punjab) in 1971. This project aims
at production of a new type of dual purpose crossbred animal having
satisfactory adaptability to local environmental conditions. When the
project was started, it was envisaged that a straightforward crossing of
Brown Swiss breed and Hariana/Hissar type of animals, which are
predominant in the district, would be adopted. @ However, after a
careful reconsideration it was decide¢ to make use of the Sahiwal
herd, which was already available in one of the departmental farms
of the State, as a third parental population. This was done with a
view to adding the potentials of one of the best Indian milch breeds
to the new breed of crossbred cattle proposed to be evolved. In the
first phase, the breeding programme envisaged production of crossbred
animals in the rural areas with 50 per cent Brown Swiss and 50
per cent Hariana/Hissar inheritance, and production of crossbred paren-
tal stock at the project farm with 50 per cent Brown Swiss and 50
per cent Sahiwal blood. In the second phase the crossbreds in the
rural areas were to be mated with Brown Swiss-Sahiwal crossbred
bulls from the farm to produce animals in the villages with 50 per
cent Brown Swiss, 25 per cent Sahiwal and 25 per cent Hariana in-
heritance. In subsequent generations Hariana inheritance was to be
progressively reduced and replaced by Sahiwal inheritance. In the
farm, a systematic continuous infer se breeding was to be followed
for producing a genetically stable crossbred herd from which rigorous
selection of 50 per cent Brown Swiss and 50 per cent Sahiwal bulls
was to be made at each generation. The experience of the Indo-Swiss
Project should be gainfully utilised for planning crossbreeding program-
mes with clearcut objectives. Otherwise the crossbreeding efforts would

result in the production of a heterogenous cattle population on which

future evaluation, selection and improvement would be difficult, if

not impossible.

Indo-Danish Dairy Project

28.11.5 A model dairy cattle farm was established in Hesserghatta
(Karnataka) under the Indo-Danish Project for purposes c')f demons-
tration, training and extension. The foundation stock consisted of 90
high quality Red Dane cows and 17 bulls imported from Denmark
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in 1961. The strength of the herd was raised to 150 Red Dane cows
in 1972. The data obtained from the studies on this herd have shown
that superior purebred exotic cattle could be successfully managed in
the country in organised farms under skilful management. Under this
project, three more breeding centres have been started at Munirabad,
Koudike and Dharwar in Karnataka State with a foundation herd of
60 cows each of Red Dane, Jersey and Holstein breeds respectively
for demonstration, training and extension purposes.

Indo-German Agricultural Development Project at Mandi (Himachal
Pradesh) and Almora (Uttar Pradesh)

28.11.6 These projects though primarily intended for development
of crop production in the districts of Mandi and Almora also included
small scale programmes for improvement in the quality of cattle through
crossbreeding with breeds of cattle from Germany. In Mandi a nucleus
herd of 25 heifers and 8 bulls of German Highland Spotted breed was
imported. Crossbreeding of cattle with bulls of this breed is being
undertaken using liquid semen at a number of AI centres in Mandi
district. In Almora, the project provided assistance for importation
and use of frozen semen from Brown Swiss bulls for crossbreeding of
cattle. A number of crossbred cows have come into production in

Mandi district showing considerably higher milk production than local
COWwsS.

ICDPs and other Projects

28.11.7 The Fourth Plan laid great emphasis on crossbreeding of
cattle as an important plank for rapid increase in milk production.
It was stressed that extensive crossbreeding should be undertaken par-
ticularly in the ICDP, Key Village blocks around urban centres and
milkshed areas of large dairy projects. Accordingly the State Gov-
ernments decided that in all the ICDPs excepting those located in
the breeding tracts of the improved indigenous breeds, crossbreeding
with exotic dairy breeds would be progressively introduced. In the
beginning of the Plan difficulties were faced regarding the availability
of purebred exotic bulls. These were to some extent obviated through
importation of exotic cattle of milch breeds through the assistance of

international agencies and through bilateral inter-

governmental agrec-
ments.

28.11.8 The information collected from the States on breeding
coverage has shown that about 1000 purebred exotic/crossbred bulls
are being used for Al in the different States. Most of these bulls are
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stationed under the ICDPs. Considering the large breedable cow popu-
Iation in the ICDPs, the number of exotic and crossbred bulls used
for AI is too small. We have made a general assessment of the work-
ing of the ICDPs on the basis of the replies received from the States
and find that although crossbreeding has been accepted as a policy
in the ICDPs, it has not been possible in most of the projects to
undertake a planned programme envisaging creation of a large popula-
tion of uniform and genetically stable types of crossbred cows. A
large proportion of the cattle under many of the ICDPs still continues
to be bred with improved bulls of indigenous breeds with the result
that the project areas have more of a mixed population of nondescript
cows, graded indigenous cows and crossbred cows with different levels
of exotic inheritance. We recommend that in all cattle and dairy deve-
lopment projects and other areas where crossbreeding in cattle has
already been started or is proposed to be starte¢ in the near future,
a clearcut breeding policy should be chalked out. The policy should
inter alia lay down in advance the exotic breeds to be used, level of
exotic inheritance to be reached in the crossbred population and the
type of crossbred bulls to be used for infer se mating etc. Further,
when it is decided to undertake crossbreeding in a project it should
be ensured that all facilities are provided simultaneously for breeding
coverage to almost all the cows in the area. Otherwise, the project
would ultimately be left with a medley crowd of heterogeneous cattle
population differing widely in conformity, discase resistance and pro-
duction. :

Choice of Suitable Exotic Breeds

28.11.9 The Scientists Panel on Animal Husbandry appointed by
the Union Ministry of Agriculture and Irrigation in 1965 had recom-
mended that bulk of the exotic inheritance should be obtained through
Jersey breed and that other exotic breeds like Holstein-Friesian, Brown
Swiss and Red Dane should be used to a limited extent in areas where
improved feeding and management could be provided. We generally
endorse this policy. Jersey breed has been considered more suitable
for breeding because of its comparatively smaller size and higher fat
content in milk. Where heavier exotic breeds are chosen for cross-
breeding greater attention will have to be paid to ensure adequate feed-
ing and management regimes. During the past decade it has been
observed that in many tropical countries Holstein-Friesian have pro-
gressively replaced Jersey due to large quantum of milk produced in
crosses with indigenous tropical breeds. We, therefore, feel that along
with Jersey, Holstein-Friesian should also be used where efficient
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animal health coverage and adequate supply of feed and fodders could
be ensured.

28.11.10 We have studied the measures to be taken for improving
the cattle in the hilly regions of the North-Eastern States. In this
region we consider, as recommended by us in our Interim Report
on ‘Some Important Aspects of Livestock Production in the North
Eastern States’ that the choice of the exotic breed for crossbreeding
need not be restricted to the Jersey. Breeds like Browh Swiss and
Red Dane which are also good for beef should be used for cross-
breeding in these areas. Brown Swiss breed has the additional qua-
lity of being a good draught animal in the hills. We recommend that
in the hilly areas where beef consumption is popular, heavier exotic
breeds should be used for crossbreeding provided grassland develop-
ment and fodder procuction could also be augmented in these areas.

I evel of Exotic Inheritance

28.11.11 As already suggested in paragraph 28.11.8, clearcut
objectives should be laid down while taking up crossbreeding in cattle
regarding the level at which the exotic inheritance is to be stabilised
in order to ensure the best possible combination of the high milk yield-
ing potential of the exotic breeds and the stamina and hardiness of
the indigenous cattle. The experience under the crossbreeding pro-
jects in India and other tropical countries has shown that haifbred
cattle could be raised successfully and that halfbreds are capable of
producing at least 2 or 3 times more milk than their indigenous dams.
The mode of inheritance in regard to milk production has been found
to be largely due to additive gene action. .In some crossbreeding
experimenis! there were indications of heterosis in regard to milk
production but the extent of its exhibition is not very large. At the
Allahabad Agricultural Institute where crossbreds were back crossed
to the indigenous stock, namely, Red Sindhi, it was found that the
milk procuction dropped almost in proportion to the reduction in
exotic inheritance. An analysis of the large amount of data obtained
from the military dairy farms showed that 5/8 to 3/4 Friesian
inheritance would be ideal for milk production under the _conditions
of management obtained in those farms. In our oplmon, the cross-
breeding policy to be implemented in the rural areas should broadly aim
at procucing crossbred stock with 50 to 70 per cent exotic inheritance.
Further improvement in milk production in the crossbred cattle should
be brought about through the use of selected crossbred bulls and
later progeny tested crossbred bulls. In the Himalayan region even

1 Mc Dowcll, R.E. Fertility of commercial dairying with cattle indigenous to the tropics. Bulletin
of the Internal Agriculture Develop t Progr ,» Cornell University, Ithaca, New York 14850.
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purebred exotic cattle can be successfully raised provided adequate
nutrition and health cover are ensured.

Establishment of Herds of Exotic Dairy Breeds

28.11.12 The primary requirement of the projects undertaking
crossbreeding programme is the continued availability of high quality
purebred bulls of exotic dairy breeds in sufficient numbers for
the AI centres of the projects. To meet this requirement Govern-
ment of India has been arranging for the importation of purebred
exotic dairy cattle. The information obtained from the Animal
Husbandry Division of Union Ministry of Agriculture ané Irrigation
has shown that 4301 exotic cattle were imported from 1961 to 1974.
The bulls were generally stationed at the AI centres and breeding
farms and the heifers were used to build up foundation herds in
different States.  Some exotic animals were also received by pri-
vate individuals and ipstitutions from organisations abroad.

28.11.13 Under the Fifth Plan it has been proposed to establishr
10 to 12 large exotic cattle breeding farms with a foundation herd
of 300 cows/mature heifers. For genetic improvement in the exist-
ing herds and those to be established in future, frozen semen from
high index bulls would be obtained from abroad in the initial years.
Later on a programme of progeny testing of selected bulls at the
farm and in the field would be undertaken. We recommend that
the proposed new farms should be established in the States where
there are no large exotic herds and where progressively more and
more areas would be brought under crossbreeding programmes. When
all these farms are fully established we expect that the annual pro-
duction of bulls of exotic breeds would be of the order of nearly
1000. This should be sufficient to meet the requirement of new
crossbreeding programmes and replacements in the existing projects.
Purebred exotic bulls would be required in a project area only for
six to eight years, by which time all the indigenous cows would have
received two or three rounds of breeding through AI and sufficient
number of crossbred progeny would have been produced to replace

the parental stock. Thereafter the projects would need only suitable
crossbred bulls for inter se breeding for stabilising the exotic inheri-
tance at the required level. When such a stage is reached in a
crossbreeding project area, a large proportion of the purebred bulls
from there could be easily transferred to new project areas where -
crossbreeding is to be commenced. Further, we anticipate that
frozen semen techmique, if properly practised, would progressively
replace liquid semen use. This would help in increasing the breeding
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coverage from each bull, thereby reducing the requirement of pure-
bred exotic bulls.

Crossbred Bulls for inter se Breeding

28.11.14 The objective of each crossbreeding project should be
to ensure that the exotic inheritance in the crossbreds is stabilised
and maintained at the desired level. This could be possible only
if the breeding centres of the project are able to obtain the required
number of crossbred bulls of the desired quality. If the policy in
a State is to use crossbred bulls having exotic inheritance from a
particular exotic breed and an indigenous breed, it would be neces-
sary for that State to have a planned breeding programme implemen-
ted in one of their large farms for producing crossbred foundation
stock with the required level and type of exotic and indigenous
inheritance. A stabilised crossbred herd should then be developed
through selection of cows and bulls for infer se mating. The Indo-
Swiss projects in Kerala and Punjab and the one proposed for
Andhra Pradesh have this approach built in the project’s technical
programme with a view to developing an improved and uniform
herd of crossbreds. These projects could produce and supply a
number of crossbred bulls for inter se mating of crossbred cow popu-
lation in the project area and to grade up cattle in the periphery and
adjacent areas. Till the States are able to develop and implement
a programme as detailed above for producing the required type of
crossbred bulls from within the State, maximum use of
crossbred bulls that are available from the experimental crossbreeding
projects in operation at the National Institutes like NDRI, IVRI and
the Centres of the ICAR Coordinated Cattle Breeding Projects and
various agricultural universities should be made. Under these pro-
jects bulls or frozen semen from exotic bulls with high index for
milk procuction are being used on high yielding cows of indigenous
breeds. As such crossbred bulls produced at these centres are
expected to possess superior genetic constitution for milk production
and they would be better genetically than the crossbred bulls that
are produced in rural areas out of low yielding nondescript dams.
Since military dairy farms have got good herds of crossbred animals
with various exotic inheritance, it should be possible to select a
large number of crossbred bulls of the desired quality from these
farms also.

28.11.15 After obtaining fairly large number of crossbred cows
having a definite level of exotic inheritance, it would be necessary to
maintain that level over generations to obtain a genetically  stable
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crossbred cattle population. Efforts should also be made to improve
upon their milk yield. This could be achieved if progeny tested
sires with the same genetic constitution are continuously used for
breeding. Hence programmes will have to be evolved to undertake
progeny testing of such bulls at the farms as well as at field level.
It would be necessary for a small group of animal geneticists to define
the mechanics of undertaking a systematic testing of bulls used in
the crossbreeding areas. Specialists may not be available to super-
vise the implementation of the programme. It would, therefore, be
advisable to associate the experts available in the national institutes
like NDRI, IVRI, IARS and the agricultural universities and the
National Dairy Development Board.

Import of Exotic Cattle by Individuals/Private Institutions

28.11.16 One major constraint in the importation of livestock had
been the high rate of customs duty levied on them. This had proved
a disincentive in the acceptance of ‘even gift supplies of breeding stock
by local institutions from donor parties abroad.  Realising the need
for liberalising importation of exotic livestock in large numbers for
breeding purposes the Government of India exempted import of live-
stock for breeding purposes, frozen semen ancd equipment for handl-
ing frozen semen from payment of customs duty. There has still
not been any perceptible rise in the import of cattle by individual
breeders in recent years. We have been informed that there are a
number of Indian settlers abroad belonging to farmers’ families who
can be induced to buy and send good dairy cattle to their relatives
at home. The Punjab Government has been considering incentives
for such importation but no firm proposals have yet been finalised.
We are of the opinion that two incentives should be given to
encourage importation of dairy cattle through individuals of Indian
origin who have settled abroad.  Firstly, the Government of India
may provide the foreign exchange to meet the cost on transport of
animals from abroad which could be recovered on ‘rupee payment’
basis from the recipients. Secondly coordination of work relating to
collection of animals in foreign countries, their transportation and
distribution to their respective recipients in India after inspection,
quarantine and prophylactic vaccination may be undertaken by the
Government. The first concession would encourage such of those
settlers abroad who would like to utilise their foreign exchange to
meet the cost price of animals but may not be willing to spare foreign
exchange to meet the transportation charges.  The second facility
will minimise the cost on tramsport and thus encourage the import
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of exotic animals. The coordinating agency of the Government of
India could collect the animals at one point and arrange for their
transport in full plane loads through chartered flights.  Receipts of
animals at the port of disembarkation, quarantine and prophylactic
vaccinations and internal transport should be arranged by the Gov-
ernment on behalf of the recipient parties.

Crossbred Bullocks for Draught Purposes

28.11.17 Crossbreeding of cattle with exotic dairy breeds does not
find favour with some sections of people on the plea that while the
crossbred females are good milkers, the crossbred males are not suit-
able as work animals. While making this assertion they usually com-
pare crossbred bullocks with those of the pure indigenous draught
breeds which have been specially bred for generations for improved
draught quality. Such comparisons though valid cannot be used
for generalisation. Study of the composition of cattle in India would
indicate that the number of animals belonging to superior draught
breeds is very small while the nondescript cattle are about 75 per
cent. Crossbred bullocks are certainly better in their work capacity
than the nondescript type of bullocks maintained by the bulk of far-
mers. Our enquiries have shown that in a number of States like
Kerala, Andhra Pradesh, Tamil Nadu, West Bengal, Assam etc. the
crossbred bullocks have been found to work much better than the
nondescript type of bullocks which predominate over large areas
in these States. .

28.11.18 The NDRI, Karnal has been using crossbred bullocks for
a number of years for pulling heavy carts and for cultivation.
Experiments conducted at the Institute showed that the crossbred bul-
locks were as good as the Sahiwal bullocks during the cooler months
for various farm operations. However, during hotter months the
crossbreds required more frequent rest as the atmospheric tempera-
ture had a marked effect on the working capacity of these bullocks.
These studies also indicated that the crossbred bullocks as compared
to the Hariana bullocks performed 17, 10 and 7 per cent less work
in humid summer, summer and winter months respectively. However,
the studies carried out recently at Haringhata by the Animal Hus-
bandry Department, West Bengal have indicated that during cooler
hours of the day the crossbred bullocks are as efficient as the Hariana
bullocks, have a higher speed and plough deeper and wider. Cross-
bred bullocks could, therefore, be used for draught purposes in the
rural areas without much difficulty except during the hot periods of
the day in summer. Keeping in view the small size and the poor
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draught capacity of the large majority of local cattle, which are mostly
nondescript over wide areas of the country, we are of the opinion
that there will not be any danger of losing work efficiency in bullocks
as a result of introducing crossbreeding in cattle with exotic dairy
breeds in the rural areas. In fact this should result in enhancement
of the total draught power in the country from this source.

12 THE BUFFALO

28.12.1 The buffalo is found in the wild, semi-wild and domesti-
cated types. In all the countries where domesticated buffaloes are
found, they are valued as triple purpose animals for milk, work and
meat. The relative importance attached to these qualities of the
buffalo differs considerably in different countries. For example, in the
vast paddy growing areas in South East Asia, the buffalo is prized
most for paddy cultivation as it is the mainstay for agricultural
operations. In some of the countries in Middle East the buflalo is
valued almost equally for all the three qualities. However, because the
necessity of using the buffalo for work or milk production is more
pressing, the meat is usually obtained when the useful life of the ani-
mal for other two purposes has ended. In some European countries
like Bulgaria and Italy, the buffalo is valued more for milk and meat
and less for work. Besides being the principal dairy animal, the
buffalo is the main source of meat in Nepal. In India, the bulk of milk
produced comes from the buffalo. The importance of the animal for
work is also considerable though it is not to the extent as that of
bullocks. The meat potentiality of the buffalo remains virtually un-
exploited so far.

28.12.2 In spite of the fact that the contribution of the buffalo
to the agrarian economy is quite substantial, the animal had remained
neglected till very recently. Rescarch and developmental efforts for
improving the productivity of the buffalo have been meagre as com- «»
pared to those for cattle. Much more research studies remain to be
made to acquire fuller knowledge about the buffalo concerning its
genetics, reproduction, nutrition, adaptability, management and the
husbandry practices most suitable for locations varying in agroclimatic
conditions. But all the same, it is now realised that the dairy buffalo
possesses many characteristics similar to the dairy cow. Hence the
methods of breeding, feeding and general husbandry for milk pro-
duction and milk recording that have proved uscful for dairy cattle
could be applied with equal advantage for development of the

6 M of A&I/T6—5
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buffalo as a dairy animal.

28.12.3 There are certain aspects of reproduction, nutrition or
physiological adaptation which differ in the buffalo from cattle. These
may pose peculiar husbanding problems that would require a different
approach than that followed in cattle for finding suitable solutions.
With more studies on the buffalo it would no doubt be possible to
develop more efficient buffalo husbandry.

Breeds and Types of Buffaloes

* 28.12.4 Till recently it was customary to classify the buffalo in
two broad groups, the swamp and the river buffalo. The buffaloes
in India are of the river type and a publication by the Council of
Scientific and Industrial Research makes a mention of seven breeds
of Indian buffaloes.! Breed classification of Indian Livestock is not
satisfactory and it is very much so in case of the buffalo. Proper
information on various aspects including body weights, body measure-
ments etc. and general description is either not available or when
available, there is considerable discrepancy. It is recommended that
a fresh review and a study in greater depth is made on breed classi-
fication of Indian buffaloes for a more satisfactory reclassification of
the buffalo stock. The number of buffaloes that conform to any of
the breed type is very small in the buffalo population in the country.
Vast majority of the buffaloes are unimproved, nondescript animals
varying greatly in size, body weight, body conformation and general
features as also in milk production.

28.12.5 All the buffalo breeds in the country have been evolved
with consideration of milk production characteristics and thus consti-
tute only milk breeds. We are of the view that it would be in the
best interest of the country to develop the buffalo not only for milk
production but also as a meat animal. The objective of planning for
development of the buffalo for the future should, therefore, be not
only the enhancement of milk production which is at present its

* primary function but also the development of the animal for produc-

tion of quality meat. Attempts at improving the milk quality of all
the buffalo breeds seem unnecessary.

28.12.6 Murrah is the highest milk yielding breed. Surti has also
good milk qualities. We are of the opinion that for improving the
milk quality of the buffalo major emphasis may be laid on the im-
provement of only the two breeds, viz., the Murrah which would

1 The Wealth of India. Volaume VI, pp. 19—21, Publication and Information Directorate, Council
of Scientific and Industrial Research, New Delbi.
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include Nili, Ravi and Kundi and the Surti. These breeds have attained
not only all India importance but also international recognition as two
important milk buffalo breeds. It is not unlikely that the Murrah
and Surti which have been recommended for development as milk
breeds would prove suitable as dual purpose breeds for both milk
and meat production. Under the present prevailing conditions,
attempts at development of two distinctly separate ‘breeds’ or ‘types’
of buffaloes one for milk and the other for meat do not seem to be
advisable.

Buffalo Population and Trends

28.12.7 In 1974, the buffalo population in the world was estimated
to be nearly 140 million.! During the last quarter of a century
the buffalo population has grown over 300 per cent though a declining
trend can be noticed in European countries. Nearly 50 per cent of
the world’s buffalo population is found in India. In Appendix 28.7
world distribution of buffaloes and their contribution to milk produc-
tion have been shown. It will be seen from the appendix that in
19 countries, buffaloes contribute a share in milk production in
varying measures but in six of these, viz., India, Pakistan, Thailand,
the Philippines, Nepal and Egypt the major share in milk production
is contributed by the buffalo.

28.12.8 Some comparative studies of cattle and buffalo population
in India clearly bring out the importance of the buffalo as a dairy
animal and its increasing popularity with the increased drive for
enhancement of milk production. The population of cattle and
buffaloes as enumerated in the livestock census quinquennially is shown
below beginning from 1940.

Category 1940 1945 1951 1956 1961 1966 1972  Percentage increase
col. 4 col. 6 col. 7 col. 8
over over over over
col.2 col. 4 col. 6 col. 7 .

1 2 3 4 5 6 7 8 9 10 11 12

cattle 115.5 111.5 155.2 158.7 175.6 176.2 178 9 34.4 1 0.
buffalo 32.1 32.0 43.4 44.9 51.2 53.0 57.9 35.2 1 3

3.1 3 1.5
80 35 9.4

It will be seen from above that during the period 1940 to 1951
while there was no organised effort at dairy development, rate of

growth in population was higher in cattle than in the buffalo, though

1 Nagarcenkar, R. 1975. Buffalo as a dairy animal. Paper presented at the All India Conference of
Animal Scientists and Livestock Breeders, held at Punjab Agricultural Umversity, Ludhiana,
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there was considerable growth in the population of the latter species
as well. In 1951, the First Five Year Plan was launched and pro-
gressively greater attention was given for dairy development. During
the course of the decade between 1951 and 1961, the rate of
growth in buffalo population which was earlier lower than that in
cattle, far exceeded it at the end of the decade. The buffalo con-
tinued to have a lead on cattle in growth rate in the subsequent
quinquennia as well. Of the total bovine population enumerated in
1972, cattle population constituted 75.5 per cent whereas the buffalo
formed only 24.5 per cent. Even with this lower population ratio,
the buffalo contributed over fifty per cent in the milk output in the
country.

28.12.9 Some of the States like Andhra Pradesh, Gujarat, Haryana
and Punjab are important milk producing States. In all these States
the proportion of buffalo in the total bovine population is considerably
higher than the all-India ratio. Among the leading States in milk
production, Haryana and Punjab contain buffalo population exceeding
that of cattle (Appendix 28.8). The relative importance of the
buffalo as a dairy animal in the country also becomes obvious when
the number of lactating animals in relation to the total female popu-

lation in this species and in cattle, as shown in Table 28.5, is
examined.

TABLE 28.5

Number of Lactating Animals in Cattle and Buffalo in Relation to Total
Female Stock

Census Total In milk Percentage
year fermales (’000) of milk
1951 C 49,873 18,960 38.00
B 21,850 10,217 46.75
1956 C 49,903 20,099 40.27
B 22,352 11,819 52.87
1961 C 54,204 20,667 38.12
B 25,023 12,463 49.80
1966 C 54,720 20,974 38.33
B 26,160 12,924 49 .43
1972 C 56,773 22,180 39.06
B 29,553 15,224 51.51
C=Cattle B=RBuffalo

Source : All India Livestock Census of 1956, 1961, 1966 and 1972,
It will be observed that in case of cattle, out of the total female stock,
the number of animals that were in milk in different years was
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around 40 per cent whereas in buffaloes it was about 10 per cent
higher, indicating its superiority as the dairy animal.

28.12.10 Examination of the proportion of over 3 year female
stock of cattle and buffalo in the respective total population of the
two species in different quinquennia and in different States shows that
it is consistently higher in the buffaloes than in cattle (Appendix
28.9). This implies the greater dependence on the buffalo as the

source of milk supply.
Buffalo and Dairy Development

28.12.11 The importance of the buffalo as the major source of
milk in India was recognised as early as 1928 by the RCA. In
the Report of the Commission it was stated that buffalo milk with
higher fat content had a good market and that “wherever an important
market for butter and ghee exists, it is the she-buffalo which mainly
supplies it.” The RCA further pointed out that while seeking an
index of milk production of a province it is the number of she-buffaloes
and not the number of cows that should be taken into consideration.
The Commission observed that compared to the cow the she-buffalo
was tended with greater care by the farmer’s family and quite fre-
quently careful selection was exercised in breeding the buffalo. In
their recommendation the RCA emphasised that there should be no
relaxation in the efforts to improve the buffalo.

28.12.12 The average annual milk production per buffalo in India
is estimated at 504 kg as against 157 kg in the case of cows.® There
are a number of reports indicating the high milk yielding potential
of buffaloes in India. In well managed herds average yields ranging
from 1,450 litres to 2,340 litres per lactation have been reported.
Average lactation yield of over 1,820 litres is obtained from the
15,000 Murrah buffaloes in the Aarey Milk Colony in Bombay. In-
dividual yields of 4,500 litres or more are known.? According to a
recent analysis of milk production data on buffaloes, 0.18 per cent
of buffaloes in India have a daily milk production of over 12 kg. An »
earlier estimate had indicated that 0.10 per cent of buffaloes were
producing 12.6 to 14.4 kg milk per day.?

28.12.13 Crossbreeding of indigenous cattle with high milk yielding
exotic breeds offers possibilities of getting spectacular improvement in
the lactation yield of the cow. In consideration of the urgency in

1 Daroga Singh, Murty, V.V.R., and Goel, B.B.P.S. 1970. Monograph on estimation of Milk Pro-
duction. Indian Agricultural Research Statistics (Indian Council of Agricultural Research).
2 Kay, H.D. 1974, Chapter 13 on Milk and Mtk Production in the FAQ publication entitled the

husbandry and health of the domestic buffalo. p. 336
3 Cited by W. Ross Cockrill in the paper presented at the XIXth International Dairy Congress.
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achieving a rapid increase in milk production, it has, therefore, been
accepted as a national policy that this breeding procedure would
receive the main emphasis for milk production enhancement in the
country. At the same time there is now a growing realisation of the
necessity of giving greater attention to the development of milk pro-
duction in the buffalo than has hitherto been given. With success of
crossbreeding in cattle, if the objectives as envisaged are fully achieved,
the milk production in the cow can be expected to excel that of the
buffalo in the future. Even then, for a long time, if not for all
times in the future, the buffalo will continue to have an important
place as a useful domestic stock in the country for milk production
and other purposes.

28.12.14 Over the years through investigation and research the
fund of knowledge and expertise that have been accumulated in the
country in fodder crop production, livestock management, feeding
and animal disease control are quite substantial. With well planned
and sustained application of the available fund of knowledge and
technology on a wide scale it should not be difficult to obtain remark-
able increase in milk production from the buffalo without increasing
the number and even without improving the quality of the existing
stock. It is, however, not possible to attain that success in milk
production enhancement within a short period of time in a vast
country like India only through improvement of husbandry practices.
But it is possible to telescope considerably the time scale to achicve
the objective if along with improvement of husbandry, an effective
breeding programme is undertaken. Large scale use of semen from
top quality buffalo bulls on ordinary farms and small holdings would
greatly assist in bringing about widespread improvement in the milking
characteristics of the buffalo stock with resulting higher
milk within a relatively short period of time.

28.12.15 The best milk breeds of buffaloes are located in India.
Hence there is no possibility of introduction of superior exotic inheri-
tance for milk production enhancement of the buffaloes in the country.
With the existing range of individual variation from a few hundred
to 4,500 litres or more of milk production it is obvious that there is
great scope for bringing about genetic improvement of the buffalo
stock. The success of the breeding programme is dependent on the
skill of the animal breeder in identifying the superior bulls and on
organisation of an efficient artificial insemination service.

28.12.16 Provided the available knowledge in the country is suit-
ably applied and the farmers are encouraged by proper incentives, the
national average milk yield of the buffalo could reasonably be expected

output of
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to exceed 2,000 litres in a lactation within a span of fifteen to twenty
years. We feel that both the official and non-official organisations
concerned with dairy development should put in all possible efforts to
achieve such a target of milk production in the buffalo, which is a
distinct possibility, with a time bound programme.

28.12.17 The programme for development of milk production in
the cow and simultaneous organised large scale drive for milk pro-
duction enhancement in the buffalo are not conflicting. The necessity
for milk production enhancement is so great that all production
potentials should be actively exploited for obtaining the maximum
possible yield. We, therefore, recommend that considerably greater
attention than what has been given so far should be directed to the
buffalo without delay for milk production enhancement. This
would require enlargement and strengthening of the existing pro-
grammes as also initiation of additional programmes. The action to
be taken in this direction should include establishment of select buffalo
herds of adequate size with a concerted drive to collect superior
quality animals from various scattered sources. <Carefully planned
systematic breeding programmes including that of progeny testing of
selected bulls should be undertaken in these farms for progressive
genetic improvement of the stock. The efficiency of the existing arti-
ficial insemination service needs to be improved to a considerable
extent. The service also needs to be made easily available on a more
extensive scale. Milk recording system is at present far from satis-
factory. For success in milk production enhancement programme
creation of a dependable milk recording system is an inescapable

necessity.

Reproduction in the Buffalo

28.12.18 Opinion is divided on the relative reproductive efficiency
of the buffalo and the cattle. There are conflicting reports concerning
the superiority of one species over the other. Some are of the opinion
that given proper nutrition and management, there are no significant
differences of any practical importance in the breeding efficiency of
the two species. Late maturity and long intercalving periods are not
problems peculiar to the buffalo. These are common phenomena for
both cattle and the buffalo in the country. Considerable amount of
well-planned research studies are necessary to establish to what extent
these phenomena are due to faulty husbandry practices or to the
genetic characteristics of the respective species. There is, however,
almost near unanimity concerning the difference in the oestrus pheno-
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menon of the buffalo and the cow and more marked seasonality in
breeding in the buffalo.

28.12.19 Oestrus symptoms are less pronounced in the buffalo and
many onsetting of heat may go unnoticed unless great care is exercised
in detection. 'The incidence of silent heat is also more common in
the buffalo than in the cow.! Problem of detection of heat varies
from species to species and with studies on animal behaviour suitable
husbandry practices have been developed for different species for de-
tection of oestrus. For obtaining satisfactory results in artificial in-
semination timely detection of oestrus is essential. In view of the
great importance of the subject in relation to the breeding of buffaloes,
we recommend that in research studies on reproduction of
the she-buffalo, study of animal behaviour during oestrus and oestrous
characteristics should be included, wherever possible. This should be
done with the particular objective of developing practical husbandry
methods for accurate and early detection of the phenomenon.

28.12.20 Marked seasonality in the breeding of the buffalo has
been reported by many workers from many countries. The pheno-
menon was first reported in India? in 1932 and since then many such
reports have been obtained. A series of studies initiated in early
sixties by a team of research workers at the Veterinary College at
Mathura have yielded very valuable results. These findings can be
used with advantage in evolving practical husbandry methods to obtain
satisfactory conception rate during the period earlier considered as
the off season for breeding of buffaloes. The research team was
conscious of the fact that there still remained a great deal more to
be known concerning the problem of seasonal breeding of the buffalo
and had recommended pursuit of research in several areas of repro-
ductive physiology of both the female and the male buffalo.?

28.12.21 We are of the view that in consideration of importance
of research in reproduction and production physiology of the buffalo
for development of the species, agricultural universities should draw
up detailed research programmes both of short term and long term
nature and pursue the same in a sustained and systematic manner.
For study on some of the problems a coordinated research programme

would be more suitable. At present the ICAR is supporting a co-
ordinated research project for investigation on certain aspects of
buffalo breeding. Several other problems need such coordinated re-

1 Luktuke, S.N,, and Ahuja, L.D. 1961. Studies on ovulation in buffaloes. J. Reproduct & Fert
2 ¢ 200-201.

2 Ramanathan, O. 1932, Light and sexual periodicity in Indian buffaloes, Nature, Lond. 130 3274
169,

3 Roy, A. 1974, Observations on the physiology of reproduction. The Husbandry and Health of
the Domestic Buffalo. pp. 159—166. Food and Agriculture Organisation, Rome.
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search. Depending on facilities available, different sets of selected
problems may be undertaken for investigation by different agricultural
universities. There need not be duplication of studies in different
universities unless that is considered essential for investigation on a

particular problem.
Artificial Insemination

28.12.22 As mentioned earlier in paragraphs 28.12.17 and 28.12.18,
there is more marked seasonal variation in breeding efficiency of the
buffalo than in cattle and that in buffaloes there is high incidence
of silent heat. These pose problems peculiar to the buffalo in the
application of artificial insemination. From investigations on repro-
duction in the buffalo conducted so far, valuable results have been
obtained that offer prospects of minimising the seasonality of breeding
in the buffalo and of obtaining better results with artificial insemi-
nation.?

28.12.23 There is a general feeling that the extenders that are com-
monly used for extending bull semen do not yield as good results
when used for buffalo ejaculate. No critical studies have so far been
made to study the comparative efficiency of different diluents judged
on conception results. The feeling has grown very possibly on the
basis of comparative assessment of motility and longevity of life of
spermatozoa in extended stored semen. Active research is continuing
for evolving a more satisfactory diluent for buffalo semen.

28.12.24 Recent studies at the National Dairy Research Institute
have led to the formulation of an extender called ‘Citric Acid Whey’
which is reported to be very satisfactory for preservation of semen in
the liquid state at 5°C as well as in the frozen state. Insemination trials
with liquid and frozen semen have given conception rates comparable
with natural service.? We recommend that semen preserved in liquid
or frozen state in this extender may be tried initially in controlled
herds in several other centres in different parts of the country and
if found uniformly satisfactory, steps should be taken to extend its

large scale use in the field.
Paucity of Superior Quality Stud Bulls

28.12.25 Maintenance of no records is in general the rule rather

ogy of reproduction. The Husbandry and Health
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than exception in buffalo husbandry practices in the country. Hence
it is extremely difficult to identify superior stud bulls for use in arti-
ficial insemination programme or for natural service. Milk recording
is done in Government farms and the farms of agricultural universities.
Most of these farms have small herds. The number of bulls produced
is, therefore, small and this is wholly inadequate for meeting the pre-
sent requirements. In military dairy farms with large size buffalo
berds, the male calves are disposed of at a very early age.

28.12.26 According to the information that we had collected from
different States, there were in all about 2000 buffalo bulls for use
in artificial insemination and about 11,500 buffalo bulls for natural
service, maintained under the Key Village Scheme, ICDP projects
and in AI centres established by the State Departments of Animal
Husbandry in urban areas. Almost: all these bulls have been selected
on the basis of their physical appearance or at the most on the basis
of their dam’s milk production. On the assumption that one bull would
cover about 1500 female buffaloes by Al and 75 female buffaloes
through natural service during the course of one year, it can be ex-
pected that organised breeding coverage existing at present would take
care of improved breeding of 3.85 million buffaloes. The estimated
breedable female buffalo stock in the country is around 25 million.
Thus, improved breeding can cover only 15.4 per cent of the breedable
stock. This shows the massive gap that exists between the requirement
and available number of superior bulls. It is only through identifica-
tion at the earliest of a considerably larger number of superior stud
buffalo bulls and their much wider use through an efficient organisa-
tion of artificial insemination that there is a possibility of closing the
gap to a large extent if not fully. We feel that this can be possible
only through a determined and energetic drive and this should be

initiated without delay in consideration of the pressing need for milk
production enhancement.

Seed Stock Farms : Progeny Testing

28.12.27 As an aid to selection, progeny testing of bulls and in-
tensive use of the selected bulls through AI is now accepted as the
most satisfactory method to bring about rapid genetic improvement
in a dairy stock. All these can be achieved only with the existence of
a reliable recording system. There is no dependable system of milk
recording of buffaloes existing at present in the villages which should
form the basis for assessing the improvement achieved as a result of
implementation of developmental programmes. If such a system were
available that could have served the purpose of progeny testing of
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buffalo bulls on a wide scale and identification of superior bulls. As
no such system is existing, we recommend that selected Seed Stock
Farms should be established for buffaloes in order to assess the genetic
potentialities of the breeding bulls with fair degree of accuracy.

28.12.28 In 1966, Ministry of Agriculture & Irrigation initiated a
programme for progeny testing of buffaloes with establishment of two
buffalo farms in the Central sector ; one for Murrah buffaloes at
Alamadhi near Madras and the other for Surti buffaloes at Dhamrod
in Gujarat. But these farms that have been established have not as yet
come to a stage when progeny testing programme could be undertaken.
State Governments of Andhra Pradesh and Madhya Pradesh have also
established buffalo farms with the same objective in view. Here also
progeny testing programme is lagging behind the schedule. This is
a matter of much concern since with delay in establishing a sound
uninterrupted programme of progeny testing, it would be futile to
expect any rapid appreciable genetic gain for milk production enhance-
ment. In view of the importance of the matter, we recommend that
the Union Ministry of Agriculture and Irrigation and the concerned
State Governments should make a fresh critical examination of the
whole situation with a view to identifying the constraint that are im-
peding the early implementation of the programmes and take suitable
remedial measures. In view of the enormous shortage of superior
stud bulls as indicated in paragraph 28.12.25 and the urgency for
getting them in large numbers, we further recommend that Seed
Stock Buffalo Farms should be created in the States with large buffalo
stock and in the Central sector. It would be of advantage to establish
Seed Stock Buffalo Farms in the existing military dairy farms where
there are a good number of better quality buffaloes.

28.12.29 A number of Seed Stock Farms are necessary also be-
cause there must be adequate selection intensity if faster genetic im-
provement is to be attained in the buffalo. Among the progeny tested
bulls the final selection of males will have to be 20 per cent or
even lower for use in the Seed Stock Farms. These farms besides mak-
ing regular, periodic progeny testing of a specified number of bulls will
also be producing a number of bulls that could be used with advantage in
the lesser developed areas. The semen of the selected bulls located at the
Seed Stock Farms, besides being used for contemporary comparison
of the performance of the progeny for assessment of their genetic
merit, can also be used for improving the production status of the
buffaloes in the villages where milk recording must be introduced.
Without establishing a system of milk recording in the villages, no
reliable assessment of the results of the development programmes can
possibly be made. The milk recording programme can profitably be
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linked up with a programme of identification of the dams proving
superior even when maintained under present husbandry conditions.
Male progeny from such dams should be purchased at the age of 6 to
8 months for rearing at the Seed Stock Farms so that these in turn
could serve as future young bulls for undertaking progeny tests. A
premium price should be paid to the farmers agreeing to sell these
animals to the Seed Stock Farms as that would provide adequate in-
centive to them to cooperate in the milk recording programme.

28.12.30 Because of the limitations of area of cultivable land, irri-
gation facilities, financial resources etc. as at present found in most
of the State and Central Government livestock farms we recommend
that the minimum size of the female breeding stock on the Seed Stock
Farms should be 150 animals. This was also the recommendation of
the panel of scientists constituted for advice in animal husbandry
matters for formulation of ihe Fourth Five Year Plan.

28.12.31 In countries with developed agriculture and livestock smal-
ler size herds can serve the purpose of a progeny testing programme.
For example, we are informed that in New York State (USA), a herd
size of 60 breedable cows is considered adequate for getting sufficient
number of contemporary daughters of different bulls for opera-
tion of a reasonably satisfactory progeny testing programme. Beside,
the reasons mentioned carlier in the paragraph, the appreciably bigger
herd size that we have recommended is based on the consideration
of the late maturity, long intercalving period and much lower ferti-
lity rate of the buffalo stock as generally observed at present in the
country. °

Buffalo for Meat

28.12.32 In paragraph 28.12.1, it has been mentioned that the
buffalo is a triple purpose animal valued for milk, work and meat.
The consumption of buffalo meat had remained confined so far almost
exclusively to the buffalo rearing countries that are now striving for
development. The buffalo meat consumed in these countries was
obtained mostly from animals that had ceased to be useful for work
or milk production. The butchering and handling of meat are also
unsatisfactory in most of these countries. The meat sold in the market
is not chilled and aged properly. Consequently, buffalo meat had
carned a stigma of being much inferior in quality than beef or other
meats. The unsatiable demand of the meat-hungry world necessitated
search for alternative sources of meat and as a result interest in the
buffalo began to grow as a possible source of good quality meat.
Moreover, the buffalo rearing developing  countries have also in
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recent years been taking active interest in developing the meat and
milk qualities of the buffalo. Some of the developed countries have
also started exploring the possibilities of utilising the potentialities of
the buffalo as a meat animal. Because of these developments the
buffalo has now achieved international recognition as an animal
with good potentialities for development for meat production.
28.12.33 In reviewing the research findings on buffalo meat Cockrill*
stated that “When buffaloes are treated as beef animals and are bred,
reared, managed and fed with the objective of slaughter at 12-14
months of age, a quality beef product is obtained. The buffalo is a
bovine animal and there is nothing peculiar about its flesh. It does not
have a ‘buffalo flavour’. It is not a second best to cattle beef, it can
stand on its own merits and deserves recognition as meat fit to rank
with the best of beef by a meat-hungry but discriminating public. It
differs from cattle meat only in having less fat and being more tender.”
Buffalo meat and beef are closely similar in physical and chemical pro-
perties and that in organoleptic properties the buffalo meat is the same
as beef.? Palatability tests conducted in Trinidad,® Yugoslaviat and
elsewhere, have shown no differences in palatability between the meat
of cattle and buffaloes regardless of the method of cooking. Buffalo
meat has frequently been preferred to other samples in the tests. The
results of an investigation at the IVRI on meat production characteris-
tics of weaned male Murrah buffalo calves have established that if the
buffalo is reared as a meat producing animal with proper feeding and
management and is slaughtered at an age around 16 to 20 months
excellent quality meat can be obtained. The meat from the buffalo would
equal choice beef from the ox both in quality as also in quantity.?
28.12.34 In Australia, only about two decades ago, the buffalo was
considered useless animal and many people held the view that for
development of the land of the buffalo territory for pastoral or agri-
cultural purposes it would be necessary to exterminate the buffalo or
1o reduce their number to the minimum. A beginning of a small buffalo
meat industry was made in that country in 1959 and in the year 1959-60
approximately 2500 buffaloes were slaughtered. It is reported
that “in the first part of the 1971-72 season 19,000 buffaloes were
slaughtered giving a return of approximately 1,120,000 Australian dol-
lars. The final totals will considerably exceed these figures.” “Between

i Cockrill, W. Ross, 1974. Paper presented at the XIXth International Dairy Science Congress,

India.
2 Joksimovie, J. 1969. Physical, chemical and structural characteristics of buffalo meat. J. Scient
Agric. Res., Belgrade, 22(78), 110-151. Cited by W. Ross Cockrill. .
7J. agric. Soc. Trin, 61:457, 459-460. Cited

3 Wilson, P.N. 1961. Palatability of water buffalo meat.

by W. Ross Cockrill.
4 Ognjanovic, A. 1974, Cited by W. Ross Cockril. | . .
5 Ranjhan, S.K., formerly Head Div. of Ammal Nutrition, Indian Veterinary Research  Institute

—personal communication.
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1958 and 1962, a total of 361 buffaloes were shipped live to Hong
Kong for slaughter”. Buffalo abattoirs have been established in the six-
ties and two of the buffalo meat works have acquired limited export
licence.

28.12.35 Tt is unfortunate that in India even though it possesses the
best buffalo resources in the world the animals had remained neglect-
ed for milk production and almost completely for production of meat.
The prospects of exploiting the potentialities of the buffalo for pro-
duction of meat are yet not fully appreciated. This is strikingly reflect-
ed in the small calf crop that is saved in the buffalo, particularly that
of the male one. Table 28.6 shows the number of animals in milk as

also the youngstock in different age groups in different livestock
enumeration years.

TABLE 28 .6

Population of Youngstock (Buffalo)and Animals in Milk

(thousand)
1951 1956 1961 1966
1. male

(i) below 1 year . . 2,863 3,551 4,037 3,966
(ii) between 1 to 3 years 2,380 2,013 2,479 2,437

2. female
(i) below 1 year . . 4,172 5,237 5,803 5,893
(i1) between 1 to 3 years 5,262 5,287 6,029 6,286
3. inmilk . . . . 10,217 11,819 12,463 12,924
Source : All India Livestock Census 1956, 1961 and 1966. Breakdown of figures for 1972 not

available.

28.12.36 It can be seen from the table that in comparison with the
number of animals in milk, the calf crop as represented by animals
below one year is very much lower to indicate high calf mortality. It
can also be noticed that compared to the number of female calves the
number of male calves is much smaller. It is not necessary to
analyse here the various reasons why such a small buffalo calf crop is
raised in the country at present. It is well known that the main reason
is the economic compulsion of the existing circumstances that makes
the buffalo owner find the elimination of the calf more profitable than
raising it on mother’s milk and expensive feed stuff.

28.12.37 The feasibility of early weaning of buffalo calves and their
rearing on cheaper reconstituted milk has been demonstrated in
studics in Italy.! Limited research studies have been made so far in India
on early weaning of buffalo calves and their rearing on low cost calf

1 De Francisas, G. 1971, Early weaning trial wn buffalo calves.

casorta, Associazione Provinciale
Allevatori, p. 67 (in halian) cited by W. Ross Cocknll,
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starters. We recommend that much greater attention and investigation
on a much wider scale should be undertaken in research institutes and
buffalo farms to study these problems. The main objectives should be
to develop suitable husbandry practices for early weaning of calves
and to formulate cheap calf starters with locally available materials
that would ensure as good growth as with mother’s milk. For promo-
tion of buffalo meat industry considerable research studies are requir-
ed on fattening of calves for meat and the effect of feed and husbandry
on meat quality. Promotional activity for consumption of buffalo meat
in the country in larger quantity and consumer educational programme
should be undertaken on a countrywide scale. A concerted and ener-
getic drive should also be made to develop export trade in buffalo
meat.

28.12.38 The potentialities for development of market for buffalo
meat both within the country and abroad are really immense and no
other country is in a more favourable position than India for establish-
ing a prosperous buffalo meat industry. World’s best buffalo resources
are in India. As indicated earlier a number of countries are now taking
a very active interest in developing the buffalo for meat with an eye
on export trade. We would lose the race in capturing the foreign
markets if we cannot utilise the advantage that we possess.

13 MILK RECORDING AND HERD BOOKS

28.13.1 The Royal Commission on Agriculture referred to the suc-
cessful formation and contribution made by the milk recording societies
in other countries and pointed out that even in those countries the cost
of inspection and recording was considerable unless the work was car-
ried out over a large number of herds in limited areas. In its opinion
such milk recording societies, useful as they may be, would prove too
expensive to run under Indian conditions. Some attempts were made
to introduce the system of milk recording in selected rural areas dur-
ing the period preceding the Plans. However, these efforts were limited
and did not succeed in popularising the practices even among the
owners of purebred cattle in the breeding tracts. Milk recording re-
mained confined only to Government farms and a few organised pri-
vate herds.

28.13.2 The technical programme envisaged under the All-India
Key Village Scheme included recording of milk production in random-
ly selected samples of the foundation stock as well as their progeny
to serve as a yardstick for estimating the progress effected from one
generation to another as a result of operation of this scheme. Such a
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practice was also anticipated to help the farmers in identifying better
animals in their herds for retention and culling out uneconomical and
inferior stock.

28.13.3 The Committee on Key Village Scheme considered the pro-
gress made on milk recording and found it to be far from satisfactory.!
It appeared that milk yield information obtained by the staff on many
occasions had been written down without verification on actual record-
ing of milk. Several factors were found to be responsible for collection
of unverified data on milk yields. For example, it was difficult for the
recorder to be present at the time of milking in the very early hours
of the morning and the recorders were reluctant to be out of headquar-
ters continuously for six days in a week throughout the year. The plan
for selection of animals was also complicated.

28.13.4 Under the ICDPs recording of milk was proposed on the
same lines as for Key Village Scheme. As a large number of milk re-
corders could not be appointed on financial grounds, it was stipulated
that the stockmen would undertake milk recording in addition to their
normal duties. It is understood that systematic recording of milk is not
being practised in most of the projects. In some ICDPs like those at
Vijayawada and Hyderabad, milk recording information is collected by
stockmen only in respect of the animals located at their headquarters.
It is reported that large coverage and reliable data on milk yields are
obtained under ICDPs in Gujarat wherc the projects are being run by
cooperative unions. We recommend that the position in regard to milk
recording work under the ICDP, Key Village Scheme and other cattle
development projects should be studied by a Committee of experts to
suggest suitable measures to improve the system as to provide reliable
information.

28.13.5 A scheme for ‘extension of herd registration to the impor-
tant breeding tracts and formation of breed societies’ was taken up dur-
ing the Third Plan. The objectives of the scheme were : (@) to locate

superior germplasm in the breeding tract through registration and to
effect general improvement of the breed through formation of bree-
ders’ societies; and (b) to study the production records collected
through the organisations set up in the breeding tracts and lay down
standards for selection.

28.13.6 Actual registration work started in 1963-64 under a unit
established in Rohtak to cover Hariana breed of cattle and Murrah
breed of buffalo in the districts of Rohtak, Hissar and Jind in Haryana,
Meerut, Muzaffarnagar and Bulandshahar districts in Uttar Pradesh
and Sriganganagar district in Rajasthan and the Union Territory of

1 Report of the Commuttee on Key Villages. 1961.

t Ministry of Food and Agriculture, Government
of India, New Delhi.



CATTLE AND BUFFALOES 79

Delhi. Under the Fourth Plan it was proposed to open additional
units in Gujarat for registration of Gir and Kankrej breeds, in Tamil
Nadu for Sindhi breed and in Andhra Pradesh for Ongole breed.
Against these targets, only Gujarat Unit (Ahmedabad) could be start-
ed by the end of the Fourth Plan. The Rohtak and the Ahmedabad

Units had 54 and 30 milk recording centres respectively. Information
collected for the year 1973-74 showed that the number of animals
registered per milk recorder was 11 for the Rohtak Unit and 25 for
the Ahmedabad Unit. This indicates that the progress of work at both

the units has been rather slow and most of the objectives originally

contemplated under the scheme have not yet been achieved. However,

there has been a progressive increase in the number of animals taken

up under milk recording which shows that the breeders have come to

appreciate the usefulness and economic benefits of this scheme. This

should give encouragement for introducing milk recording practices in

more areas in the breeding tracts and the milksheds of the dairy pro-

jects. It would, however, be appropriate for the milk recording pro-

grammes to be implemented as an integral part of the ICDPs, milk

enhancement programme under the OFP and similar cattle develop-

ment projects. The present arrangement of dual control for milk record-

ing is not working satisfactorily and there is lack of coordination and

duplication of efforts. We, therefore, recommend that the milk record-
ing scheme should be administered by a single agency.

28.13.7 The milk recording system should be so designed as to
bring under the programme as large a number of milch animals as
possible. It would be necessary to adopt owner-sampler systems to
cover a large number of owners under the milk recording programmes
within the project area. The owners of comparatively larger herds, say
having five or more milch animals and institutions like gaushalas and
private dairies should be organised on the lines of dairy herd improve-
ment associations in the West. Their animals should be recorded by
milk recorders designated by the project according to the approved
systems, and on payment of a nominal fee by the owners. The cost on
renumeration of the milk recorders, compilation of data and supply
of periodical records to the owners may come from the project funds.
In villages or groups of villages lying within a radius of one or two
miles where sizeable number of milch animals are enrolled for record-
ing, the projects may appoint wholetime recorders. In respect of other
villages it would be more economical to utilise on part-time basis the
services of educated youth from farm families, school teachers, village
level workers, staff of the Panchayat or rural cooperatives. This would
help them to supplement their income. Owners of smaller number of ani-
mals may be encouraged to adopt the system somewhat similar to the

6 A&L/T6—7
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‘owner sampler system’ adopted in USA. The supervisory staff of the
project should conduct test check on random basis periodically. Milk
yield record forms should be supplied gratis to the farmers adopting the
‘owner sampler system’ during the initial period of three to five years
and afterwards on payment of a nominal charge. A programme of
organising participant farmers in contiguous groups of villages intc
herd improvement associations and associating their representatives in
the implementation of milk recording programmes and registration of
eligible animals in herd books should also be progressively introduced.
28.13.8 Herd Books : Registration of animals in the Central Herd
Books was started in 1941 in respect of Sindhi and Sahiwal breeds. By
1949, herd books had been opened for nine breeds of cattle and
buffaloes- The rules and regulations laid down were on the lines decided
upon at the International Convention of Herd Books held in Rome in
1936. We find that the herd book programme has ot been successful in
making any significant contribution to the improvement of breeds and in
benefiting the herds participating in the programme. A number of States
have not registered even a single animal in the herd books. In the
case of a few other States which are participating in the programme,
the number of animals registered is very small and has been dwindling.
It is doubtful if the Central Herd Book Organisation (CHBO) as con-
stituted and functioning at present could be expected to induce indj-
vidual owners of superior cattle to participate in large numbers. We re-
commend that the State Governments should promote registration of
animals on their own at the State level utilising the facilities created
under various cattle development and milk-production projects. The
CHBO may take up the responsibility of compiling the data obtained
from the States not only in respect of breeds of all-India importance
but also of breeds found and registered in more than one State.
28.13.9 Central and State level herd books: In recent years a fairly
large number of cattle of exotic dairy breeds have been obtained to
raise purebred herds in different States. Such stock has also been
imported and multiplied by a few private institutions and individuals. It
is anticipated that a sizeable number of exotic cattle would be import-
ed in future either throueh direct purchase or bilateral /multilateral
foreign collaboration proiects to strengthen the exotic cattle breeding
farms for undertaking scientific breeding for herd improvement. In our
opinion a stage has already reached to initiate action for opening herd
books for breeds like Jersey and Holsten-Friesian. A procedure may
be evolved to register all the imported purebred cattle and adopt restric-
tive registration in respect of their Progeny based on their dams’ yield
or on their own production when records become available. Herd books
of exotic dairy breeds should be maintained for the country as a
whole by the CHBO. Maintenance of the herd books in respect of
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breeds like Sahiwal, Sindhi and Tharparkar whose breeding tracts have
gore to Pakistan but small herds are available in the country, and of
Murrah breed of buffalo may also remain the sole responsibility of the
central organisation. For breeds whose breeding tracts are confined to
a single State, the concerned State Governments should undertake the
work relating to registration and maintenance of herd books. However,
to ensure adoption of uniform procedures of inspection, recording and
registration, the CHBO may act as the coordinating agency. The regis-
tration data should be obtained and compiled at the Centre for the
information of national and international agencies.

28.13.10 The crossbreeding programmes would create uniform and
genetically stable populations of crossbred cattle in different areas with
a definite percentage of exotic inheritance. The CHBO should lay
down procedures for milk recording and rules and regulations for
registration of such crossbred cattle. Herd books may be maintained
by the Centre for an initial period of five years or so. Thercafter these
functions should be transferred to the States and the CHBO may keep
to iself the responsibility of compilation of data on an all-India basis.

28.13.11 The present organisation in the Union Ministry of Agricul-
ture and Irrigation looking after milk recording and herd book regis-
tration of animals is poorly equipped. The programme of work suggest-
ed by us will involve detailed work in formulating schemes, working out
procedures and details of operations, finalisation of format of records
ar d registers, and laying down rules and regulations. We recommend
that the CHBO in the Animal Husbandry Division of the Union Minis-
try of Agriculture and Irrigation should be headed by a wholetime
Registrar of Herd Books who should be assisted by Deputy/Assistant
Registrars to look after milk recording schemes, maintenance of herd
books and for coordination and supervision of State Herd Book Cells.
There would be need to provide access to electronic data processing
unit which should be arranged with the cooperation of the IARS/NDDB.
Simi'arly, herd books and milk recording cells should be organised
under the State Animal Husbandry Departments to initiate work at the
State level under the guidance of the CHBO.

14 PROBLEMS OF CITY MILCH CATTLE

21.14.1 There has been rapid urbanisation, industrialisation and
growth of cities during the last two or three decades. The popula-
tion in cities like Bombay, Calcutia and Delhi has increased consi-
derably and with the high growth rate in urban income, the demand
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for milk and milk products in urban and industrial arcas has been steadily
rising. No organised system for collection of milk from the rurat
areas and its transport, processing and marketing to meet the con-
sumer needs in the cities existed till the thirties. As such, there
has been a regular inflow of milch animals from rural areas to big
cities. The city milk supply schemes which were started and deve-
loped under the Plans had also not been able to cope up with the
ever increasing consumer demand for milk and milk products.  As
the costs on feeding and management of milch animals in the cities
are on the high side, milk suppliers always tried to buy and keep
high yielding cows and buffaloes as only such animals could pay
for their upkeep and also provide for some margin of profit. The
husbandry conditions under which the milch animals were raised in
the cities were unhygienic and positively detrimental to breed imp-
rovement. This position was brought ouwt in no uncertain terms by
Pepperall’ who pointed out that the city gawalas were interested only
in getting as much milk as possible from their animals and so they
" adopted all types of unscientific and cruel practices which would
help them in getting more milk during a lactation. When these ani-
mals go dry, a large number of them while still at their prime pro-
ductive stage of life, are disposed of for slaughter. This continuous
exodus of good quality milch cattle and buffaloes from the breeding
tracts result in the depletion of high quality breeding stock.  This
problem has been engaging the attention of animal husbandry work-
ers and the general public since a long time. The Government of
India appointed a Cattle Preservation and Development Committee?
in 1947 for making recommendations to salvage dry cattle from cities
and towns. The Committee found that the basic cause for the pre-
mature wastage of good quality breeding stock was the high cost of
maintenance of cattle and buffaloes in the city stables and that the
only satisfactory solution was to remove them out of the urban areas.
Another Committee of experts was set up in 1954 to consider inter
alia the steps to be taken (a) to prevent killin
cularly in the cities of Calcutta and Bombay when they go temporarily
dry and (b) to impose some effective control on inter-State move-
ment of cattle. The Committee was of the view that the ultimate
solution to the problem will be the wholesale removal of milch cattle
from the citics and to meet the city milk requirements from rural
milk production. The Committee recommended the setting up of a
comprehensive organisation in each State for handling the numerous

g of milch cows parti-

1 Pepperall, R.A. 1946, T/ie dairy windustry of India.

Report on an investigation with recommenda-
tons.  Government of India Press, Simia.
2 Report of the Cattle Preservation and Development Committee. 1948,

Ministry of Agriculture,
Government of India, New Dethi.
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aspects of cattle development and milk production in its rural areas.
Some action was taken on these recommendations by the States dur-
ing the Second and Third Plans bwt the programmes did not produce
any perceptible impact on this problem. On the contrary, the exodus
of superior milch cattle from breeding tracts continued at an accele-
rated rate. The CCG?! came to the conclusion in 1961 that the
problem was a colossal one and called for a detailed examination
by a special high power committee. Accordingly a committee under
the chairmanship of the then Member of Agriculture, Planning Com-
mission was constituted by the CCG. The Committee examined in
depth the reasons for depletion of high yielding cattle from the breed-
ing tracts in Punjab, Uttar Pradesh, Bihar and Gujarat and gave
numerous suggestions for the preservation and development of milch
cattle in the cities of Calcutta and Bombay. The Committee esti-
mated that as many as 55,000 milch animals mainly buffaloes were
being maintained in private stables within Greater Bombay alone.
Since then the number has increased to nearly 89,000® (1972-73).
Milch animals for Bombay are mainly obtained from Punjab, Haryana
and parts of Rajasthan and Gujarat.

28.14.2 Another distressing factor observed by the Committee
was that against about 50,000 milch buffaloes maintained out-
side the milk colony in Bombay, the number of calves in those sta-
bles did not exceed 6,000. Most of the calves which accompanied
their dams died due to neglect and starvation soon after their arrival
in the city stables and even if they survived they were not in a fit
condition to be reared for breeding and production. The position
does not appear to have changed since then and the wastage of pro-
geny of high yielding milch animals still continues. In Greater Cal-
cutta there were about 80,000 milch animals in 1962 against 49,000
milch animals maintained in 1949-50. Milch animals for Calcutta
are received mainly from Punjab, Haryana, Uttar Pradesh and Bihar.
It was estimated by the Committee that about 60 per cent of the
actual arrivals remained within the city and the rest in the peripheral
areas. Among those retained in the city, about half of the animals
found their place into commercial stables and the other half remained
with the semi-commercial owners or individual householders. The
Committee also estimated that about 10,000 dry animals were sent out
for salvage and only about 3,000 cows were reported to have been
bred within the city. The need for registering good quality milch
animals in breeding areas and restricting their export in a manner that

1 Report of the Special Commiittee on Preservanuon of High Yielding Cattle, 1962. Central Council
of Gosamvardhana, New Declhi.

2 Data o;nained from the Office of the Dairy Development Commissioner, Maharashtra for the year
1972-73.
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at least one or two calves of the exported animals are left behind
was emphasised by the Committee.  The urgency for taking up
intensive cattle development programmes in the breeding areas was
also stressed by the Committee.

28.14.3 The NDDB made a study of the problem of city milch
cattle and came to the conclusion that the keeping and slaughter of
milch animals in cities could not be prevented as long as keeping
of cattle in the cities and sale of adulterated milk where profitable and
a properly organised milk marketing system based on rural produc-
tion of milk was not developed. The NDDB drafted proposals for
making use of donated milk products from abroad in order to
obtain a commanding share of the city milk markets in four major
cities of Bumbay, Calcutta, Delhi and Madras. The plan was to
bring about economic pressure on the city milch cattle owners by
supplying reconstituted milk to the public at a comparatively cheap
price and to utilise the funds thus generated for resettling city milch
animals in the rural areas and to increase organised milk production,
procurement and processing. The ‘proposals envisaged resettlement
of about 1 lakh milch cattle from the four metropolitan cities. We
have recently been informed that to some extent the city milch cattle
owners have started feeling the economic pressure as some of them
have approached the OFP authorities for assistance on construction
of sheds, provision of land and marketing of milk in selected
areas.

28.14.4 We observe with deep concern that the serious problem
of destruction of high yielding milch animals as well as their pro-
genies has been allowed to continue for so long. The deleterious
effect of this situation on the country’s milk production potentiat
was discussed by us in our Interim Report on Milk Production. We
had recommended that the IDC in consultation with the Maharashtra
and West Bengal Governments should carry out an intensive survey
of the present position of disposal of buffaloes when they ‘go dry’
in the cities of Bombay and Calcutta. We had further recommend-
ed that suitable programmes for timely artificial breeding of she-
buffaloes and their purchase when they go dry for transfer to the
milksheds of dairy projects should be drawn up. We would like to
reiterate these recommendations for an carly action. We realise that
the measures suggested above will take a long time before the city
milch cattle could be channelised in the rural areas. Since this
matter is of a very urgent nature, we would like to suggest as an
interim measure that a network of insemination centres should be
set up within the cities in areas of concentration of milch animals. The

programme should have a strong extension service to work in the
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stables to educate the owners of city stables and:assist them in. early
detection of heat in animals and timely insemination. Records of
pregnant stocks should also be maintained. Such a procedure would
in a large measure help to locate and purchase the pregnant animals
in large numbers for distribution to milk producers’ cooperatives sup-
plying milk to the city milk plants. With progressive increase’ of
milk production in the milkshed areas of the city milk schemes, the
annual ingress of milch animals into cities will also get progressively
reduced. Funds for establishing insemination centres and for fin-
ancing the extension surveys should be provided by the IDC out of
the OFP funds on a priority basis.

15 CATTLE INSURANCE

28.15.1 The Royal Commission on Agriculture referred to the
tendency on the part of the farmers to keep more cattle than they
could feed properly. They attributed the uncertainty of animal life
as one among the many reasons for such a situation. The only in-
surance to cover the risk of animal loss available to the farmers was
to have more animals than actually needed by them. Thus the
tendency to maintain more animals of lower efficiency on limited feed
resources has been allowed to continue. This proves as a hindrance
to cattle development through better feeding and breeding. There
are a number of instances where farmers showed reluctance to accept
credit for purchase of good milch animals becawse of the fear of
losing them even before the loan is cleared. Among the many mea-
sures that could be taken to decrease the number of inferior cattle
and increase investment on high quality animals, cattle insurance
merits important consideration. Removal of risk of loss on inves-
ted capital on animals would encourage farmers to go in for more
efficient bullocks for work and superior female stock for breeding and
milk production.

Problems of Cattle Insurance

28.15.2 The earlier attempts for promoting cattle insurance both
by State Governments and insurance companies did not meet with
any success. The main reasons were general ignorance, poverty and
lack of initiative on the part of the average farmer to appreciate the
usefulness of cattle insurance. However, efforts for promoting in-
surance of milch animals are now being made in some States in dairy
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projects. In Gujarat almost all purebred exotic cattle are being in-
sured. Insurance of cattle has also been introduced under the SFDA
project in Surat. Under the MFAL project in Baroda a system of
raising risk fund is in vogue. The risk fund is created through con-
tribution of one per cent of the cost of the animal by the purchaser,
one per cent by the financial institution and two per cent by the
agency (SFDA/MFAL). In Punjab milch cattle are insured by
the Cooperative General Insurance Society. Similar Schemes are also
in operation on a limited scale in Andhra Pradesh.

28.15.3 In recent years under SFDA and MFAL projects efforts
have been made to obtain credit facilities for the farmers to enable
them to purchase good milch stock. The credit giving agencies natu-
rally demand reasonable safeguards for covering risk of animal loss
which might jeopardise the ability of the loanee to pay back the
credit. We have mentioned in our Interim Report on Milk Pro-
duction the importance of insurance cover both as collateral security
to the financial agencies and as safeguards to the interests of the
small farmers. In other words, we had tried to impress that cattle
insurance should be considered as one of the many important inputs
and services required for success under any cattle development and
milk production programmes. It is understood that some . efforts
are being made by the General Insurance Corporation (GIC) to
transact cattle insurance business on a limited scale in selected areas
providing coverage mainly to milch stock owned by large and well-
managed dairies and progressive farmers. The subsidiaries of the
GIC are at present charging premium for the standard type of in-
surance cover on rates varying from 5 to 6% per cent calculated
on the insurance value of the animals, the actual rate depending upon
the number of animals insured, the standard of management, ade-
quacy of veterinary services, etc. For purposes of insurance the
value is wsually restricted to 80 per cent of the market value, the
balance 20 per cent being left to the risk of the insured. However,
in cases of loans obtained from banks for purchase of animals the
sum insured is the same as the market value or the amount of loan
actually utilised for the purchase whichever is less. As the value of
the milch animals depends on the stage of lactation, it goes down,
as lactation advances and the insurance policies are made subject to
a warranty providing for a reduction in the indemnity payable. The
GIC feels that there is little scope for reduction in the premium rates
presently charged and that any relaxation in the conditions without
providing for alternate safeguards is bound to push up claims cost
which ultimately would be reflected in high premium rates. The
position is to be viewed in the light of the situation that the high rate
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of premium is at present acting as a deterrent in promoting cattle in-
surance. GIC and its subsidiaries cannot at the same time be expected
to undertake cattle insurance as promotional activity and reduce the
premivm rate at the risk of entailing loss to the corporation.

28.15.4 The project authorities implementing cattle development
and milk production enhancement programmes should take up pro-
motion of cattle insurance with the same priority as given to other
inputs and services and create conditions conducive for the GIC to
take up cattle insurance business in a big way in these areas. This
means that the project should organise an efficient veterinary coverage,
promote easy flow of credit, educate and enrol large number of far-
mers and milk producers for insurance of their stock and assist in
settlement of claims etc. We recommend that the insurance agencies
and the project authorities should jointly prepare pilot projects on
cattle insurance in collaboration with the credit giving institutions.
Such a scheme to begin with should be limited to core areas of the
dairy projects and later extended to cover progressively other areas.
As it would be difficult to formulate an insurance scheme for uni-
form application throughout the State or the country, schemes on
areawise basis may be prepared.

Cattle Insurance through Cooperatives

28.15.5 In areas where the GIC would take time to initiate cattle
insurance business, the cooperatives handling milk production and/or
marketing or the project agencies such as ICDP, MFAL. SFDA,
OFP should take up insurance business on their own. Cattle insur-
ance could also be organised by the Milk Producers’ Cooperative
Unions in their respective areas of operation as an additional activity.
So far as cooperatives are concerned, it appears advisable for them
to formulate a workable scheme on their own for providing insurance
of animals owned by their members. The cattle owners will be
familiar with the working of the cooperative institutions and there
would be a regular flow of inputs and services and check on the
maintenance of animals by the members or the staff of the primary
societies. In respect of areas where animals are purchased/raised by
the members of the cooperatives, with the credit obtained from the
cooperative banks, the Producer Cooperative Union may contribute,
say about 1 per cent, of the insured amount as insurance coverage
mainly as one of its services to encourage insurance of large number
of milch animals owned by the members.

28.15.6 In case of areas covered by projects such as SFDA /MFAL,
OFP, where regular cattle insurance has not been undertaken, an
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alternate system of creating a ‘Cattle Mortality Risk Fund’ (CMRF)
should be adopted. This system has been proposed by some of the
SFDA/MFAL agencies to facilitate flow of credit for purchase of
high quality milch animals by providing a cover for mortality among
such stock. The Union Ministry of Agriculture and Irrigation (Cre-
dit Division) has agreed for the creation of CMRF at the district
level under SFDA and MFAL projects either by the District Central
Cooperative Bank or the lead banks of the district in consultation
with the project authorities. The fund should be built up at the
district level as a common fund for all the financial institutions together
if there are more than one financial agencies since a wider coverage
would provide a better basis for operation of this fund. The con-
tribution may be one to two per cent from the beneficiary, two to
three per cent from the SFDA/MFAL or other project agency and
one per cent from the financing institution. It is also considered
necessary to constitute a legal entity either in the form of a regis-
tered society or a trust to administer the fund at the district level.
The above suggestion has been made only in respect of districts
covered by the SFDA/MFAL projects. We recommend that simi-
lar efforts should also be made in districts covered by other cattle
development and milk production projects.

28.15.7 While formulating details of the scheme of cattle insur-
ance by the various authorities mentioned in the preceding paragraphs,
it is considered necessary to make the scope of this scheme wider
in respect of age groups of animals and types of insurance. The
usual practice is to include animals of the ages between 3 to 8 years
only. With the progressive increase in the number of crossbred ani-
mals and improved indigenous milch cattle and buffaloes, it becomes
necessary to bring under cattle insurance younger animals of 1 or
2 years of age as well. The type of insurance at present contemp-
lated is of standard type covering short period of 1 year or 18
months only. The possibility of progressively including Endowment
Assurance Policy should also be considered as such facilities may be
of help to cover medium term loans as well as to help large farmers
and organised dairy owners who will be required to replace the
stock from time to time. The insurance scheme should also cover

working bullocks in the areas where cattle insurance for milch cattle
is taken up.

16 EXPORT TRADE IN CATTLE AND BUFFALOES

28.16.1 In recent years, there has been an increasing interest in
the purchase of cattle and buffaloes from India by countries like
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Yugoslavia, Bulgaria, the Philippines, Sri Lanka, Brazil, Kenya etc.
With the growing realisation of the importance of the buffalo as a
producer of milk and meat, more countrics may look forward for
importation of superior buffaloes from India for grading up their
local stocks. The possibility of demands for superior types of cross-
bred cattle may also be expected when a large population of uniform
and genetically stable types of crossbred cows has been developed.
Demands from abroad will be an important incentive for breeding
better types of animals. There is, therefore, an urgent need for
taking up promotional measures to build up export trade in catile
and buffaloes.  Another item that can be explored for export trade
is frozen semen, particularly of buffaloes. The available informa-
tion on the procductivity of buffaloes indicates that we have the best
types of buffaloes.  Experiments have already shown that buffalo
semen can be deep frozen successfully. Attempts should, therefore,
be made to freeze semen from superior type of buffaloes and in
course of time from progeny tested buffaloes.

28.16.2 In the fifties there was a great demand from a number of
countries for cattle and buffaloes of recognised Indian breeds. The
foreign buying agencies indicated the need for assistance of a central
organisation through which they could make their purchases as it
was almost impossible on their own to identify and contact reliable
sellers.  They also required help in testing animals for certain dis-
cases and for carrying out prophylactic vaccination. On the other
hand, the Government of India was interested to safeguard the in-
terests of the Indian breeders and to keep a watch that very superior
animals were not sold out.  Under these considerations, the Gov-
ernment decided that all exports of livestock should be channelised
through the National Livestock Committee (NLC). This system
functioned satisfactorily for some time. @ NLC was abolished in 1964
and its activities were merged with those of the Department of
Agriculture/Directorate of Extension, Union Ministry of Agriculture and
Irrigation. In our opinion, if export trade in cattle, buffalces and
other livestock is to be built up to any sizeable extent, it will be
necessary to create again a separate agency like the NLC under the
Ministry of Agriculture and Irrigation to which the functions of
promoting export should be entrusted. As an alternative, the Gov-
ernment may consider entrusting this function and providing neces-
sary funds and powers to an existing organisation like the IDC.

28.16.3 One of the main constraints that limits the scope of ex-
port of our livestock in particular to the western countries, which are
otherwise interested in introducing Zebu cattle inheritance in their
beef cattle, is the prevalence of diseases like rinderpest and foot-and-



90 CATTLE AND BUFFALOES

mouth disease. We have discussed the question of establishment of
quarantine stations on off-shore islands under paragraph 35.7.9 of
Chapter 35 on Animal Health.  These islands should have ship berth
facilities as well as facilities for landing for small aircraft for airlift-
ing animals, if necessary.

17 POLICIES AND PROGRAMMES FOR ACHIEVING MILK
PRODUCTION TARGETS

28.17.1 All programmes for development of cows and buffalocs
should lay particular emphasis on increasing their milk production
capacities in order to reach the level of estimated demand of milk
projected in paragraph 28.3.6, which envisages an increase in milk
production from the present level of about 21.70 million tonnes. to
44.17 million tonnes in 1985 and 64.40 million tonnes in 2000 AD.
Milk production has thus to be doubled by 1985 and trebled by the
turn of the century. In our opinion this could only be possible if
a large population of the existing low producing milch stock could
be replaced by crossbred cows and improved indigenous cows and
buffaloes, and the milk yield of the crossbred and improved animals
as well as of the local nondescript ones could be increased. Fur-
ther, cattle development programmes as outlined in Sections 5-13
of this Chapter should be undertaken expeditiously.

28.17.2 The above targets regarding the numbers of improved
animals as well as the milk yield could be obtained if cattle breed-
ing and milk production enhancement programmes are implemented
on the lines indicated in our Interim Report on Milk Production.
We had recommended therein that to start with such a programme
should be taken up in about 113 districts, each district project cover-
ing about 50,000 breedable cows and 25,000 she-buffaloes. These
districts had been identified from among the districts covered by
the SFDA/MFAL projects and those to be served by the OFP. We
further recommend that a similar programme should also be started
in the districts that will be served by the Integrated Cattle Develop-
ment-cum-Milk Marketing Projects and those covered by special area
programmes such as DPAP, Command Area Development etc. The
cattle and buffalo development programmes proposed by us should
be taken up in about 150 selected districts by 1985 and in 200 selec-
ted districts by 2000 AD. Each district project should provide for
breeding coverage for about one lakh breedable cows/she-buffaloes
by the year 1985 and this should be expanded to include 1.5 lakh
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of animals by 2000 AD. Development of cattle and buffaloes should
also be attemptec by other programmes such as Key Village Scheme.
We expect that coverage under such programmes would be of the
‘order of about 30,000 cows/she-buffaloes in each district by 1985
and that it would increase to about 50,000 per district by the year
2000 AD.

28.17.3 It should be possible to set up frozen semen stations in
75 districts by 1985 to provide breeding coverage for about one lakh
breedable cows and she-buffalo population in each district.  This
tempo should be kept up so that by 2000 AD all the 200 districts
could be provided with a Frozen Semen Bank each of which should
be large enough to cover 1.5 lakh breedable cow/buffalo population
by 2000 AD. On an average three inseminations in respect of fro-
zen semen and two inseminations through the use of liquid semen may
be needed per conception. Doses of frozen semen that could be
annually produced from a bull is around 10,000 and from a buffalo
bull about 6,000. Through liquid semen programme, a bull could
be used for about 2,000 inseminations and a buffalo bull for about
1,500 inseminations in a year. On the basis of these calculations, it
is estimated that the programme will need about 4,275 purebred
exotic/crossbred bulls and 3,000 improved buffalo bulls in 1985 and
4,800 purebred exotic bulls and 3,000 improved buffalo bulls by the
year 2000 AD. If the serviceable period of bulls is taken approximately
as 5 years, the annual replacement of purebred/exotic crossbred bulls
would be about 1,000 and about 700 to 750 in the case of buffalo
bulls. Assuming that 4 to 5 foundation cows would produce one good
bull every year, about 4,000 to 5,000 purcbred exotic cows would be
needed.  This can be taken as the upper limit because when once
planned crossbreeding is undertaken progressively over large areas,
there would be simultaneous reduction in the requirements of pure-
bred bulls as later only selected crossbred bulls would be needed for
inter se breeding in crossbred cattle, for stabilising the exotic inherit-
ance in the crossbred¢ population. It will be seen from Appendix
28.4 that about 2,600 purebred cows of different exotic breeds are
already available. It is understood that there are a few herds of exo-
tic cattle with private entreprencurs and a few agricultural university
farms. Efforts are also being made io establish 10 or 12 large
exotic cattle breeding farms with assistance from foreign countries. When
once these farms are established there should be sufficient stock of
exotic cows in well managed farms which could easily take care of
the annual replacement requirements of bulls for the crossbreeding
programmes suggested by us in 150 districts by 1985 and 200 districts by
2000 AD. Since it would take some years to fully establish these farms
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and develop large herds, there would be need for a few years to im-
port purebred bulls as well as frozen <emen from bulls of above
average quality. The Animal Husbandry Division of the Union
Ministry of Agriculture and Irrigation should, therefore, assess in
advance the annual requirements of exotic bulls needed by the differ-
ent States and arrange for sufficient foreign exchange for their im-
portation. Attempts should also be made to obtain large quantities
of frozen semen from bulls of above average quality through foreign
assistance and bilateral collaboration programmes.
28.17.4 The magnitude of the cattle breeding programmes as sug-
gested above is a massive one. This would become evident if we
look at one of the inputs, say the number of inseminations fo be
performed. The programme envisages nearly 37.5 million annual
inseminations by 1985 and 90 million annual iseminations by
2000 AD. For achieving these targets with efficiency and economically,
there would be a need for lot of changes in the structure of the
organisations that are expected to take care of cattle and buffalo
improvement and milk marketing organisations. We are of the
opinion that these two activities should function complementary to
each other.  The best way to ensure a harmonious development of
production and marketing of milk is to entrust the task of cattle deve-
lopment, milk collection, processing and marketing in the shape of
an integrated project to a single agency, be it, Government, coop-
erative or corporate.  Such an approach was successfully made in
the development of dairying in the cooperative sector in Kaira dis-
trict in Gujarat. This approach is being progressively introduced
in a number of areas in diflerent States under the OFP where the
functions have been integrated and entrusted to a single corporation.
While discussing the programmes under ICDPs, we have already in-
dicated that one of the reasons for not achieving the desired success
has been the lack of proper integration with the milk marketing pro-
grammes. We, therefore, recommend that as far as possible, a single
agency should be entrusted with the functions of both these activi-
ties in areas covered by the dairy projects. When such a <ystem is
adopted, the cost of breeding service as well as of other s«:t’\rgces like
health care could be paid for by the beneficiaries through their milk
bills. It would be well-nigh impossible for the Goverr:mem exche-
quer to bear the burden of the cost of breeding and other services
that are to be provided over extensive areas under the livestock deve-
lopment programmes. In our opinion Government should restrict
their funding to provide breeding and other services only in respect
f)f special‘ and backward areas until such time remunerative market-
mng of milk and milk products is arranged in these areas. We have
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dealt with this aspect in detail in Chapter 29 on Dairy Development.
18 SUMMARY OF RECOMMENDATIONS

28.18.1 The following is a summary of the important recommen-
dations made in the text of this chapter.

1. Massive programmes for improving the reproductive and
productive efficiency of cattle and buffaloes should be undertaken.
Low producing stock should be progressively eliminated so that the
limited feed and fodder resources are available for proper feeding of
high producing animals.

(Paragraphs 28.2 13 & 28.2.15)

2. All the States should carry out simultaneously integrated sur-
veys for estimation of milk and other livestock products.

(Paragraph 28.3.4)

3. The working of the Key Village Scheme should be quickly
reappraised by a team of experts so that the scheme could function
on sound lines. The Key Village Blocks should be developed into
nucleus cattle breeding centres as originally envisaged under the

scheme.
(Paragraph 28.4.12)

4. Early action should be taken to implement the suggestions
made by the Indian Institute of Management, Programme Evaluation
Organisation of the Planning Commission and at the Symposium on
Statistical Assessment of ICDPs for improving the working of the
projects.  Particular emphasis should be laid on the involvement of
State Agriculture Departments in fodder development programmes.
Rural milk cooperative societies should be organised and periodical
surveys and reviews for assessment and evaluation work in  areas

covered by ICDPs should be made.
(Paragraph 28.4.15 & 23.4.16)

5. Emphasis on future cattle and buffalo development should
be on increasing milk production and improving the working efliciency

of bullocks through planned breeding system.
(Paragraph 28.5.15)

6. Each State Government should set up a team of animal

breeding and farm management specialists to study the working of the
existing cattle/buffalo breeding farms and to make comprchensive
suggestions for their working on scientific and economical basis. Such
of the small farms which do not offer scope for breeding programmes

should either be closed down or utilised for maintamning other livestock.
(Paragraphs 28.6.2 & 28.6.4)
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7. Setting up of new large farms should be avoided unless
facilities and finances for their establishment within a reasonable period
of time are assured.

(Paragraph 28.6.6)

8. The Central Govcrnment should identify more farms where

planned progeny testing programmes can be undertaken and extend

financial assistance to them. The State Governments should be

discouraged from spending on smaller farms or on establishment of

farms with small herds. Farms for draught breeds should be set up in
areas where the draught breeds are of excellent quality.

(Paragraph 28.6.7)

9. For taking up a proper breeding programme, there should be

at least 150 cows/mature heifers at each of the exotic cattle breeding

farms. Wherever possible small herds should be combined to form
a large herd at the most convenient farm.

(Paragraph 28.6.8)

10. The Military Farms Directorate should examine their present

crossbreeding policy in consultation with the leading animal breeding

specialists in the country and lay down a definite long range programme.

(Paragraph 28.7.5 to 28.7.6)

11. The Military Farms Directorate should group the crossbred

stock in the military farms according to their genetic make-up and

take up studies on their comparative performance and adaptability in
different agro-climatic regions.

(Paragraph 28.7.6)
12. The Union Ministry of Agriculture and Irrigation and ICAR

should actively collaborate with the crossbreeding programmes in the

military dairy farms and extend expert advice and financial support
for their breeding experiments.

(Paragraph 28.7.7)
13. The experience gained in the adoption of improved dairy

management practices at the military farms should be made use of
in the production of purebred exotic bulls. One of the military farms
having facilities for housing and fodder production should be earmarked
for developing a purebred exotic cattle breeding farm.

(Paragraph 28.7.9)

14. Superior female calves born in the military dairy farms should

be reared at their youngstock farms.
(Paragraph 28.7.10)
15. The State Governments should convert some of their existing

farms located in areas of surplus grass production into youngstock
rearing farms so that growing heifers can be maintained economically
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on grass and hay.
(Paragraph 28.7.11)

16. Facilities available with selected gaushalas should be utilised
for developing sizeable herds of purebred cattle and for undertaking
a crossbreeding programme for increased milk production. Government
of India should provide financial assistance for creating adequate
facilities for meeting operational cost on such programmes.

(Paragraph 28.8.6)

17. Gaushalas maintaining small herds but otherwise having
progressive management should be assisted by the State Governments
to strengthen their herds for production of milk and quality bulls.

(Paragraph 28.8.6)

18. Non-official institutions maintaining dairy herds and needing
technical advice and financial support for increasing their herd size and
milk production should be included in the gaushala development

programme.
(Paragraph 28.8.7)

19. Breeding for milk production should be concentrated in
milkshed areas that can be conveniently linked up with the existing

and the proposed dairy projects.
(Paragraph 28.9.5)

20. Milk production should be on commercial and remunerative
basis to attract the farmers and should be attempted through planned
crossbreeding, selective breeding and grading up of indigenous cattle;

selective breeding and grading up of buffaloes.
(Paragraph 28.9.5)

21. In indigenous cattle with high Ievel of milk production,
where crossbreeding with exotic breeds is not likely to be introduced,

intensive selective breeding should be undertaken.
(Paragraph 28.9.8)

22. Bulls used for breeding should be of superior pedigree and

preferably progeny tested.
(Paragraph 28.9.8)

23. Areas which do not offer scope for marketing of milk and
where introduction of crossbreeding is difficult, farmers should be
helped to replace progressively their low producing nondescript cattle

by general utility type animals by grading up local stock.
(Paragraph 28.9.8)

24. Large size artificial insemination centres should be organised

on district/regional basis.
(Paragraph 28.10.2)

25 Each Al centre should have a well equipped laboratory and
arrangements for quick and efficient collection, examination and

6 M of A&L/76—8
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storage of semen samples.

(Paragraph 28.10.2)
26. New dilutors should not be used on field scale without proper
trials under controlled conditions.

(Paragraph 28.10.4)

27. Until preparation of semen extenders is taken up on

commercial basis, the State Departments of Animal Husbandry should
arrange for centralised manufacture of approved dilutors.

(Paragraph 28.10.4)

28. Desirability of designating one of the centralised semen

laboratories in a region for manufacturing and supplying extenders
to different Al centres should be explored.

(Paragraph 28.10.4)

29. Each State Department of Animal Husbandry should advocate

the use of only one type of dilutor and continue the same till

a better one is recommended after controlled experiments both under
laboratory and field conditions.

(Paragraph 28.10.4)
30. Uniformity in procedures for semen evaluation both for
routine and periodical testing should be laid down, so that it may be

possible to evaluate and compare the results achieved in different
States /Centres.

(Paragraph 28.10.5)

31. In order to maintain a satisfactory level of conception rate,

semen from AT centres should be despatched daily or at the most on
alternate days. The AI sub-centres in areas

» which are not easily
accessible and where semen cannot be supplied even on alternate days,

should be provided with small refrigerators.

(Paragraph 28.10.6)
32. Wherever possible, transport facilities of dairy schemes should
be availed of for semen transport.

(Paragraph 28.10.7)
33. For increased coverage and providing Al service economically,

insemination work should be entrusted to properly trained village
educated youths.

(Paragraph 28.10.8)
34. A reasonable fee for insemination services should be levied.

(Paragraph 28.10.9)
35. Special fee should be charged for providing the AI services
at the door of the farmers.

(Paragraph 28.10.10)
36. The Animal Husbandry Division of the Union Ministry of

Agriculture and Irrigation should investigate the causes for poor
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response to Al and suggest measures for increasing breeding coverage
by the AI cenfrés.
(Paragraphs 28.10.11 & 28.10.12)

37. Adequate number of bulls of superior quality preferably
proven sires should be maintained at each Al centre to ensure regular

despatch of high quality semen.
(Paragraph 28.10.12)

38. Insemination services should be ensured from morning tiil

evening on all the days of the week.
(Paragraph 28.10.12)

39. Areas where AI is to be introduced should be adequately

served by dairy extension work.
(Paragraph 28.10.13)

40. Laying of minimum targets of work would be advantageous
in areas where Al is introduced for the first time and in areas where
Al work continues to be poor. Incentives should be provided for
those who show evidence of special interest.

(Paragraph 28.10.14)

41. A uniform method of recording inseminations, estimation of
results and calculation of conception rate should be evolved by the
Animal Husbandry Division of the Union Ministry of Agriculture and
Irrigation in consultation with the States for adoption.

(Paragraph 28.10.15)

42. The officers-in-charge of AI centres should have thorough
practical and theoretical training in AI and physiopathology of
reproduction. A minimum training course of threc months in these
subjects is considered essential.
(Paragraph 28.10.17)

43. For ensuring sufficient practical knowledge for stock
assistants and field inseminators, the training course should be at

least for three months.
(Paragraph 28.10.17)

44. Introduction of frozen semen technique in AI should be
planned carefully. FEach State Government should depute three or
four experienced AI officers for practical training in the organisation
and management of a frozen semen station and in the field use of
this technique. These officers after training should be entrusted with
the responsibility of developing Frozen Semen Stations in their
respective States as training centres. As far as possible standard
procedures and equipment should be practised in freezing and using

the frozen semen.
(Paragraph 28.10.19)

45. The experience of the Indo-Swiss Project should be gainfully
utilised for planning crossbreeding programmes with clearcut



98 CATTLE AND BUFFALOES

objectives.
(Paragraph 28.11.4)
46. In all the cattle and dairy development projects, a clearcut
breeding policy should be laid down in advance about the exotic
breeds to be used, level of exotic inheritance to be reached, the type
of crossbred bulls to be used for infer se mating etc.
(Paragraph 28.11.8)
47. Bulk of exotic inheritance should be obtained through Jersey
breed. When efficient animal health coverage and adequate supply
of feeds and fodder can be ensured Holstein-Friesian breed should
also be used along with Jersey.
(Paragraph 28.11.9)
48. In hilly regions of the North-Eastern States where beef
consumption is popular, heavier exotic breeds like Brown Swiss and
Red Dane should be used for crossbreeding, provided grassland
development and fodder production could be augmented in those
areas.
(Paragraph 28.11.10)
49. Crossbreeding policy should broadly aim at producing cross-
bred stock with 50 to 75 per cent exotic inheritance.
(Paragraph 28.11.11)
50. Under the Fifth Plan there is a proposal to set up 10 to
12 Jarge exotic cattle breeding farms. These should be established
in the States where there are no large exotic herds and where pro-
gressively more and more areas are to be brought under crossbreeding
programmes.

(Paragraph 28.11.13)
51. Each crossbreeding project should ensure that the exotic

inheritance in the crossbreds is stabilised and maintained at the desired
level.

(Paragraph 28.11.14)
52. If policy in a State is to use crossbred bulls having exotic

inheritance from a particular exotic breed and an indigenous breed,
the State should have a planned breeding programme implemented
in one of their large farms for producing crossbred foundation stock
with' the required level and type of exotic and indigenous inheritance.
(Paragraph 28.11.14)

53. A Panel of Animal Geneticists should define the mechanics

of undertaking a systematic progeny testing of bulls used in the cross-
breeding areas.

. (Paragraph 28.11.15)
54. Incentives should be given to encourage importation of dairy

cattle through individuals of Indian origin who have settled abroad.
Government of India may provide foreign exchange to meet the
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cost of transport of animals from abroad which can be recovered
on ‘rupee payment’ basis from the recipients. Coordination of work
relating to collection of animals in foreign countries, their transportation
and distribution to their respective recipients in India after inspection,
quarantine and prophylactic vaccination may also be undertaken by

Government.
(Paragraph 28.11.16)

55. A fresh review and a study in greater depth should be made
for a more satisfactory breed classification of the Indian buffalo

stock.
(Paragraph 28.12.4)

56. The buffalo should be developed not only for enhancement
of milk production but also for making it a source of production of

quality meat.
(Paragraph 28.12.5)

57. Major emphasis should be laid for improvement of only the

Murrah and Surti breed of buffaloes.
(Paragraph 28.12.6)

58. Under the prevailing conditions attempts need not be made
to develop distinctly separate milk and meat breeds or types of

buffaloes.
(Paragraph 28.12.6)

59. Both official and unofficial organisations interested in dairy
development should put in all possible efforts to achieve a high national
level of buffalo milk production with time bound programmes.

(Paragraph 28.12.16)

60. Considerably greater attention than what has been given so

far should be directed to the buffalo for milk production enhancement

without delay.
(Paragraph 28.12.17)

61. Whercver possible, studies on reproduction of the female
buffalo should include study on animal behaviour during oestrum.
This should be done with the particular objective of developing
husbandry for accurate and early detection of oestrum.

(Paragraph 28.12.18)

62. Agricultural universities should draw up short term and long
term research programmes for studying reproduction and production
physiology of the buffalo. Coordinated research programmes should
be undertaken when such a procedure is expected to yield the best

results.
(Paragraph 28.12.19)

63. The Central and State Governments should critically
reexamine the position of progeny testing programmes in buffaloes with
a view to identifying the constraints that are impeding early imple-
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mentation of the programmes and for taking remedial measures.
(Paragraph 28.12.28)
64. Seed stock buffalo farms should be created in the States with
large buffalo population and in the Central Sector. Military dairy
farms with good buffalo stock offer good prospects for establishment
of such farms.
(Paragraph 28.12.28)
65. A number of seed stock farms with at least 150 breeding
she-buffaloes should be established.
(Paragraphs 28.12.29 & 28.12.30)
66. In buffalo farms and research institutes wide scale investiga-
tions and studies should be undertaken on early weaning of buffalo
calves and their rearing on low cost calf starters.
. (Paragraph 28.12.37)
67. Research studies on the effect of feeding and husbandry on
fattening of buffalo calves should be undertaken. Promotional activity
for consumption of buffalo meat in the country and consumer educa-
tional programme should be undertaken on a countrywide scale.
(Paragraph 28.12.37)
68. A deliberate and energetic drive should be made to develop
export trade in buffalo meat.
: (Paragraphs 28.12.34 to 28.12.37)
69. A Committee of Experts should study the position and sug-
gest measures to improve the milk recording system.
(Paragraph 28.13.4)
70. For proper coordination and for avoiding duplication of
efforts, milk recording scheme should be administered by a single
agency.
(Paragraph 28.13.6)
71. Institutions and individual farmers owning five animals or
more should be organised on the lines of dairy herd improvement
associations in the West. The animals should be recorded by the pro-

ject authorities according to the approved system on payment of a
nominal fee by the owners.

(Paragraph 28.13.7)
72. Farmers should be organised into herd improvement associa-

tions for implementation of milk recording programmes. Registration
of eligible animals in herd books should be progressively introduced.
(Paragraph 28.13.7)
73. A procedure for registration of all imported purebred cattle
anc! their progeny should be evolved and their herd books should be
maintained by the Central Herd Book Qrganisation (CHBO).

(Paragraph 28.13.9)
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74. Maintenance of herd books for cattle breeds like Sahiwal,
Sindhi and Tharparkar and Murrah breed of buffaloes which are used
in many States should be the responsibility of the Central Organisa-

tion.
(Paragraph 28.13.9)

75. Registration and maintenance of herd books in respect of
breeds whose breeding tracts are confined to a single State should be

the responsibility of the concerned State.
(Paragraph 28.13.9)

76. To ensure adoption of uniform procedures of inspection,
recording and registration, the CHBO may act as the coordinating
agency.
(Paragraph 28.13.9)
77. The CHBO should lay down procedures for milk recording

and registration of crossbred cattle.
(Paragraph 28.13.10)

78. The CHBO in the Animal Husbandry Division of the Union
Ministry of Agriculture and Irrigation should be suitably strengthened
and headed by a wholetime Registrar. Herd book and milk recording
cells should be organised under the State Animal Husbandry Depart-

ments.
(Paragraph 28.13.11)

79. The Indian Dairy Corporation (IDC) in consultation with
the Maharashtra and West Bengal Governments should carry out an
intensive survey of the present position regarding disposal of cattle
and buffaloes, when they go dry in cities of Bombay and Calcutta.
Suitable programmes for timely artificial breeding of she-buffaloes and
their purchase, when they go dry should be drawn up. As an interim
measure, a network of AI centres should be set up within the cities
and funds for establishment of centres and financing extension surveys

should be provided by the IDC.
(Paragraph 28.14.4)

80. The insurance agencies and the project authorities should
jointly prepare pilot projects on cattle insurance in collaboration with

the credit giving institutions on areawise basis.
(Paragraph 28.15.4)

81. In areas where the General Insurance Corporation would take
time in initiating cattle insurance, the cooperatives handling milk pro-
duction and/or marketing or the project agencies should take up this

ctivity.
activity (Paragraph 28.15.5)

82. Areas covered by projects such as SFDA/MFAL, OFP, where
regular cattle insurance has not been undertaken, an alternate system
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of creating a Cattle Mortality Risk Fund should be adopted. Similar
efforts should also be made in districts covered by other cattle develop-
ment and milk production projects.
(Paragraph 28.15.6)
83. The insurance scheme should also cover working bullocks
in the areas where cattle insurance for milch cattle
is taken up. .
(Paragraph 28.15.7)
84. There is an urgent need for taking up promotional measures
to build up export trade in cattle and buffaloes.
(Paragraph 28.16.1)
85. Possibility of exporting frozen semen from superior buffalo
bulls should be explored.
(Paragraph 28.16.1)
86. A separate agency under the Union Ministry of Agriculture and
Irrigation should be created for promoting export trade in cattle,
buffaloes and other livestock. Alternatively, the Government of India
may consider entrusting this function to an organisation like the IDC.
(Paragraph 28.16.2)
87. Milk production enhancement programmes as recommended
for SFDA/MFAL projects should also be started in districts to be
covered by the Integrated Cattle Development-cum-Milk Marketing
Projects and Special Area Programmes. The proposed cattle and
buffalo development programmes should be taken up in about 150 '
selected districts by 1985 and in 200 selected districts by 2000 AD.
(Paragraph 28.17.2)
88. The Animal Husbandry Division of the Union Ministry of Agri-
culture and Irrigation should assess annual requirements of exotic
bulls and arrange for foreign exchange for their importation. Possi-
bilities of importing large quantities of frozen semen from bulls of
above average quality through foreign assistance and bilateral collabora-
tion programmes should be explored.
(Paragraph 28.17.3)
89. The task of cattle development, milk collection, processing
and marketing in the shape of an integrated project should be entrusted
to a single agency, preferably a cooperative of the producers.

(Paragraph 28.17.4)
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(Paragraph 28.6.8)

CATTLE AND BUFFALOES

APPENDIX 28.4

Location, Breed and Size of Exotic Herds‘

State Location Breed Herd-
size

Andhra Pradesh Mannoor J 50
A.P.D.C,, Hyderabad J 13

1.D.C., Hyderabad F 42

Assam Barpeta J 150
Khanapara J 50

Bihar Patna HF 25
Hotwar J 25

Gaurikarma J 50
B.S.D.C., Patna J 15

Gujarat Anand J 80
Bidaj J 60
Haryana . Hissar J 75
HF 150
Bhivani J 25
Himachal Pradesh Palampur J2 250
Bhagthan J 10
Kothipura J 15
Kamand J 60
Jammu & Kashmir Belicharna J 10
Cheshmashahi J 50
Karnataka Hessarghatta HF 50
RD? 150
Munirabad RD2 30
Kudigi 3 30
Dharwar J3 30

Kerala Mattupatti BS? 50
BSX 250
Peermedu J 50
Madhya Pradesh Bilaspur J 25
Maharashtra Tathewade J 75
Baif J 100
Urli Kanchan HF 150
Manipur . — — —
Meghalaya Shillong B S0
HF 50
Nagaland —_— — —
Orissa — — —
Punjab Patiala BS* 125

Nabha BSS

Mattewara HF 125
upar J 50
P.D.C.C. I 14
Bhatian HF 16
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APPENDIX 28.5

(Paragraph 28.10.3)

Questionnaire asking for Information on Artificial Insemination Services
(Organisational set-up, techniques, §upp1ies and services, training of
personnel etc.) in the States.

Name of the State :

General

1. When was artificial insemination technique first introduced in your
State ?

2. What are the various schemes of cattle development under which
artificial insemination service forms an integral part of the breeding

programme ?
3. What are the different sizes of AI stations in the States (2-bull,

4-bull etc.)?

Semen Extenders

4. What is the periodicity of collection generally adopted in respect of
bulls and buffalo bulls at the centres ?

5. What are the various types of dilutors used for extending zebu/
exotic and buffalo bull semen ? Mentior antibiotic agents used
and also brand and doses. Give reasons for different types of
dilutors being used at different stations.

6. Do you recommend centralised preparation of dilutors for district/
regional /State basis ?

7. Do you recommend one commor type of dilutors for all centres
in the States ?

8. What is the usual dilution rate practised for extending zebu, exotic

and buffalo bulls ?

Transport of Semen

9. How ofter semen is despatched from the Collection Centres
to the AI Units /Sub-centres ? .

10. What are the arrangements made for keeping semen at low
temperature at Sub-centres ? Are there small refrigerators at each
Sub-centre 7 How often ice is despatched to the Sub-centres, to
replace ice in the flasks/containers with diluted semen?

11. What are the different methods/modes of transport of semen largely
used at these centres ? Have you any suggestions to improve semen
transportation and also to economise or costs ?

12. What are the different types of containers used for transport of semen
and the source from which they are obtained ?

13. Suggestions have been made that with a view to facilitate quick

and more frequert transportation of semen to a large number of

insemination centres in the rural areas, advantage could be taken
of the milk collection vans of dairy schemes. What are your views
on this procedure ?

14. What is method of insemination (Rectrovaginal or Speculam) adopted
by the different levels of personrel?

Technique and Evaluation of Insemination

15. What are the various criteria and methods used in evaluating semen
quality at these Centres ?

16. What are the various records maintaired at these centres ?

17. What are the methods/basis adopted for evaluating the breeding
efficiency at ecach of these centres? (e.g. percenlage conception,

¢ M of A& 1,76—9
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18.
19.

CATTLE AND BUFFALOES

Number of inseminations per conception, non-return basis, actval
calves born /rectal palpation etc.)

Are figures relating to insemination given secparately for first
insemination and the repeat inseminations ?

Are evaluations of percentage of fertility obtained made from every
year ? If so what are the results obtained ir different centres ?

Training of Personnel

20.

21.

22.

23.

24.

Field Use
25.

26.

27.

What are the training facilities available for giving special training
in Al technique etc. for the different levels of personnel, such as
veterinary graduates, stock assistants, lay inseminators and others ?
What is the type and duration of the training given to different levels
of personnel such as veterinary graduates, stock assistants, lay
inseminators and others ?
What are the technical organisations at the District, Divisional and
State level for periodical inspection, evaluation and guidance
of artificial insemination work in the different centres in the States ?
Do you recommend certralised semen collection on district /regional
basis ? Please give reasons.
Do you advocate training of lay-inseminators and educated young
fsarme;s from the villages for expanded coverage of breeding in the
tate

Do you recommend artificial inseminaion service on a custom basis
through private practitiorers, trained lay-inseminators and others in
rural areas ?

Do you recommend charging fee for artificial insemination service ?
Give reasons.

Do you recommend a uniform system of recording of data, publication
of information on artificial insemination services etc. ir the State
and in the country as a whole ? .

Suggestions for Improvement

28.
29.

What are your suggestions for improving the breeding coverage and
efficiency through artificial insemination ?

What are the measures taken to prevent possibilities of fictitious
entries relating to inseminations by the staff ?

30. Have you fixed any targets of work for each Artificial Insemination
Station /Insemination Uriy/Sub-centres ?
31. There is a view that the results of artificial insemination in a

number of centres leave much to be desired. If you
subscribe to this opinion, please give your reasons for this alleged
unsatisfactory status. Have you any suggestion to offer to improve
the efficiency of work in all aspects aad also to ensure that Al
data are maintained in an accurate manner ?

Use of Frozen Semen

32. To what extent the use of frozen semen has been introduced in

your State ? What are the results obtaired so.far ?

33. What is the scope for introduction of frozen semen technique on

Place :

Date :

an expanded basis in your State ? !

Name :

Designation :————— -~
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(Paragraph 28.10.11)

Number of Artificial Insemination Centres, Bulls Maintained and the Inseminations
performed (as on 1-4-1973)

number

State/Union Territory Number Number Total Als Avérage
of Al of bulls  done of inseminations
centres/ for Al
sub- Insemi-  Insemi-
centres nation nation
per bull  per Unit
1 2 3 4 5 6
Andhra Pradesh . 1,421 326 216,941 665 153
Assam . 308 131 15,279 180 117
Bihar 1,016 301 385,135 1,280 379
Gujarat . 801 257 157,498 613 197
Haryana . . . 475 162 90,355 558 190
Himachal Pradesh . 120 30 8,191 273 68
Jammu & Kashmir .. Not received . .. ..
Karnataka . 676 138 201,426 1,459 298
Kerala . 443 212 194,222 916 438
Madhya Pradesh 816 180 86,857 483 106
Maharashtra 1,351 306 163,269 533 121
Manipur . Not received
Meghalaya . Not received .. .
Nagaland 18 14 963 69 53
Orissa . . . 791 183 165,842 906 210
Punjab 511 196 202,177 1,031 396
Rajasthan 246 104 38,338 369 156
Tamil Nadu. 1,043 713 715,642 1,004 686
Tripura . . . 67 31 23,621 762 352
Uttar Pradesh 2,220 1,503 1,055,801 702 482
‘West Bengal . 551 122 160,801 1,318 292
Arunachal Pradesh . .. Not received ..
Andaman & Nicobar
{slands . . . 17 3 698 233 41
Delhi . 23 17 2,983 175 130
Goa, Daman & Diu .. Not received .. ..
Mizoram . . 1 4 Not furnished ..
Pondicherry 26 8 1,793 224 69
Chandigarh . 4 4 3,579 895 895
kshadwee al
IISaa dra & Napgar Havlc]lcil }- Al work not yet started.
total : 12,945 4,945 3,891,411 787* 301%+

., SAverages.
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(Paragraph 28.12.7)
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APPENDIX 28.7

World Distribution of Buffaloes and their Contribution to Milk Production?

(thousand tonnes)

Name of the country

Number of Milk production
buffaloes
(thousand) Cows Buffalo  Percentage
of buffalo
milk to
total milk
production
1 2 3 4 5
India 54,500 9,550 11,240 54.3
China 29,400 3,200 (total) ..
Pakistan 12,100 ,100 6,800 52.7
Thailand 6,950 3 4 57.1
Phillippines 4 500 17 118 51.4
Nepal 3,480 190 370 56.0
Indonesia 2 700 35 .. ..
Egypt 2,100 570 990 635
Turkey 1,117 2,650 290 9.9
Burma 1,600 321 29 §.2
Laos 940 29 ..
Khamer Repubhc 910 17 .. ..
Ceylon 720 128 38 22.9
Vietnam 565 . - .
USSR 460 82,100 ..
Bangla Desh 387 .. . ..
Iraq 290 216 24 10.0
Iran 280 925 48 4.9
Malaysia (Western) 223 24 7 22.6
Taiwan 200 15 ..
Portuguese Txmor 124 .. -
Brazil 120 770 ..
Malaysia (Sabah) 78 .. .. ..
Rumania 75 3,500 360 0.93
Italy 55 10,397 36 0.35
Bulgaria 74 1,210 28 23
Yugoslavia 54 2,620 10 0.38
Afghanistan 35 311 4 1.3
Greece 18 560 7 1.2
Brunei 18 . -
Malaysia (Saw aeak) . 8
Trinidad and Tobago . 7 23
Albama 4
Singapore . 3
Syrian Arab Repubhc . 2
Hom. Kong . 1
Hungary 1

1 1971 Amimal Health Year Book.
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DAIRY DEVELOPMENT

1 INTRODUCTION

29.1.1 The value of milk and milk products for physical develop-
ment and well-being of people is now universally recognised. From
time immemorial, in the dietary of Indian people. milk and milk pro-
ducts have been accepted as items of choice. In ancient days the
population was small and life was simple and confined almost exclusive-
ly in rural areas. Cows were maintained in many homes in self-suffi-
cient villages; there was no dearth of milk. The liking that people
had developed for milk and its products continues and these items of
food are equally acceptable to all communities in the country. Fluid
milk and its products were generally not saleable commodities and
there was no long distance movements of these products from one place
to another.

29.1.2 With growth of population and change in pattern of life
with urbanisation, there was rapid increase in demand for milk and
its products particularly in urban areas where these items could not be
and were not produced in any large guantity. And at the same time
the increasing pressure on land, fragmentation of land holdings and
decrease in pasture made it difficult for rural milk production to keep
up with the demands in the growing towns and cities. As a result,
there was an upsctting in the ancient system of production and con-
sumption of milk and milk products and there developed an imbalance
between production in the villages and supply to fast growing demand
centres in congested urban areas. Due to lack of attention to organise
a system of dairying based on commercial rural milk production, bulk
collection, transportation, processing and supply of milk and milk
products as required for the altered situation, it became increasingly
difficult to meet the demands in cities and towns.

29.1.3 The gap between supply and demand of milk in cities con-

tinued to grow and acute shortages became patent in more and more
water and undesirable

areas. Widespread adulteration of milk with :
practice of urban milk production came into existence and becani® a
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part of the general system of dairying in the country. Because of
shortages, prices of milk and milk products continued to soar higher
and higher taking these out of reach of the poorer sections of the com-
munity. Impoverishment of the villages and tempting price in urban
areas funnelled out milk and milk products from many rural areas
leaving little to meet the village needs. Due to low per capita income
of people in rural areas, milk consumption is at a low level even
in those villages where milk does not flow out to the urban areas.

29.1.4 After Independence, with the initiation of Five Year Plan
programmes, dairying has progressively been receiving more and more
emphasis and getting greater allocation of funds. There is a growing
realisation that promotion of dairying not only contributes towards
national health building but also creates substantial employment
opportunities. Properly organised and developed, dairying could be
effectively used as an instrument of social justice.

29.1.5 Organised dairying has three functions. viz (a) production
of milk, (b) collection and processing of fluid milk and milk products,
and (c) marketing of milk and its products. In this chapter we discuss
mainly collection, processing, packaging and sale of milk and milk
products. Milk production and connected subjects of breeding and
management have been discussed in detail in Chapter 28 on Cattle and
Buffaloes. The feeding of cattle and buffaloes has been dealt with in
Chapter 34 on Livestock Feeding and in Chapter 25 on Fodder Crops.
Chapter 35 covers the subject of Animal Health. Dairy Education has
been discussed in Chapter 53 and Research in Chapter-52. Attention is
also invited to Chapter 55 on Credit and Incentives. In order to con-
sider the development of dairying in the country in proper perspective

and its prospects for the future. a brief review of the progress given
below may be of help.

2. REVIEW OF PROGRESS

29.2.1 The first official move for organised dairying in the country
was taken during the British regime when military dairy farms and
creameries were established towards the end of the 19th century to meet
the demands of the forces and their families. Efforts were also made to
encourage private entrepreneurs to manufacture wholesome table
butter, particularly for the British troops. As a result, modern Dairy
plants were founded mainly for the manufacture of table butter at
Aligarh, Bombay, Calcutta, Darjeeling, Kanpur, Poona and some
other towns by Messrs Keventers in the carly part of the 20th century.
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Messrs Polsons started manufacture of table butter in 1915 in Bombay
primarily for use by the British military personnel.

29.2.2 With the establishment of military dairy farms and with
the beginning of commercial manufacture of dairy products in the
country, the necessity arose to organise training courses for the local
people to acquire competence in the operation of modern dairy plants
and in the handling and processing of milk and milk products. In 1916,
the Board of Agriculture of the Government of India reviewed the
position of dairying and recommended the appointment of an Imperial
Dairy Expert. The expert was to organise training programmes,
and advise the Central and Provincial Governments on improvement of
dairying and establishment of commercial dairy industry in the country.
The recommendation of the Board was accepted by the Government of
India and the first Imperial Dairy Expert was appointed in 1920. The
Imperial Institute of animal Husbandry and Dairying was established in
1923 at Bangalore to function under the control of the Imperial Dairy
Expert and a two year diploma course in dairying (IDD) was initiated
at the Institute.

29.2.3 On the question of milk supply, the Royal Commission on
Agriculture (1928) expressed the opinion that in India a cow for
dairy purposes should average 5,000 1b (2,300 kg) of milk during a
lactation period and the aim should be to get an animal with an
average of 8,000 1b (3,600 kg). The Commission recommended im-
provement of indigenous breeds of cows and buffaloes by selection in
preference to crossbreeding of indigenous cows with bulls of
exotic dairy breeds. They further recommended that miuni-
cipal corporations of the larger cities, in addition to organis-
ing cooperative societies for the supply of milk  should
promote the establishment of large dairy farms and devise means by
which capital and business ability may be attracted to large scale milk
production. The Commission was of the view that the cooperative
milk supply societies could not solve the problem of urban milk supply
at cheap rates so long as milk production was based on poor fodder
and low producing cattle.

29.2.4 Dr. N. C. Wright, the Director of Hannah Dairy Research
Institute, UK, was invited by the Government of India in 1936 to
study the then existing dairy situation and to recommend meastres for
further development of dairying in the country. His recommenda-
tions focused on measures to organise milk production, such as the
registration of all cattle and on the need to organise hygienic city milk
supplies. One of the most important recommendations made by him
was establishment of a dairy research institute of high standard in the

country.
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29.2.5 At that time the portent of another World War was loom-
ing large which put new pressure on the Imperial Government to pro-
vide indigenous supplies of milk and milk products for British troops.
Efforts were made to meet the demands of the newly developed situa-
tion through private enterprise. Because of this move, Polsons Dairy,
for example, attempted to manufacture cheese for the troops from
milk procured in Kaira district in Gujarat while stepping up their pro-
curement of cream for production of butter.

29.2.6 The Directorate of Marketing and Inspection of the Gov-
ernment of India published a Report on the Marketing of Milk in
Indial in 1940 and on the Marketing of Ghee and other products in
19502. These reports contained information on production, process-
ing and marketing of these products and recommendations and
schemes for the organisation and improvement of the related industries
and markets. The Directorate also laid down standards for purity and
quality of ghee and creamery butter and initiated their grading under
the Agmark Act in 1938 and 1941 respectively.

29.2.7 In accordance with the recommendations of Wright, the
Imperial Institute of Animal Husbandry and Dairying was reorganised
in 1941 and renamed the Imperial Dairy Institute. In 1944, the
Government of India created the post of Dairy Development Adviser
who was to have substantially the same duties as that of the erstwhile
Imperial Dairy Expert.

29.2.8 In 1945 Mr. R. A. Pepperall, Chief Executive Officer of
the Milk Marketing Board of the United Kingdom was appointed as
the Milk Marketing Adviser to the Government of India for advice
on development of milk marketing on sound lines. Drawing attention
of the Government to the lack of organisation of various functionaries
in the milk business and the low efficiency of the industry, Pepperall®
recommended inter alia the setting up of Milk Commissions in each
State with a Commissioner, paid Director and a nominated Adpvisory
Board.

29.2.9 The Famine Inquiry Commission (1945) emphasised inter
alia the need for developing feed and fodder supply for increasing
milk production and recommended the adoption of mixed farming
with a place for fodder in crop rotations. The Commission recom-
mended a study of the place of milch animals in the farming economy
of small holders in different places and the cost of milk production.
It emphasised the need for increase in the milk production and con-
sumption in villages and the need for a Milk Policy for urban milk

1 Directorate of Marketing and Inspection, 1940. Report on the marketing of milk in India and Burma.

2 Darectorate of Markeung and Inspection, 1950, Report on the marketing of ghee and other products
in the Indian Union. Marketing Series No. 50.

3 Pepperatl, R.A. 1946. The dairy industry in India. Report on an investigation with recommenda-
tions, Government of India Press, Simla.
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supply that should recognise the prior claims of the vulnerable groups.?

29.2.10 In 1945, the Government of India decided to take mea-
sures to safeguard supply of hygienic milk to major cities. A begin-
ning was made in Bombay and for the first time in India, milk pro-
duced in rural areas of Kaira district was collected in bulk, pasteurized
and transported by rail for distribution in Bombay. Regulatory orders
were passed for controlling the movement of milk, milk products and
cattle in the milkshed of Kaira district to protect the scheme for milk
supply to Bombay.

29.2.11 Dr. H. D. Kay, Director, National Institute for Research in
Dairying, England was invited by the Government of India to study
the situation of research in dairying. In his report?, Dr. Kay recommend-
ed inter alia that the central dairy research institute then located at
Bangalore should be shifted to an area more typical of the dairy regions
of the country. He also recommended that for a study of the prob-
lems of individual regions, regional stations might be established.

29.2.12 The Milk Sub-committee of the Policy Committee on Agri-
culture? recommended organising collection of rurally produced milk
through Government agency, private enterprise or producers’ coopera-
tives and its transport to urban areas. The Subcommittee further
recommended replacing numerous agencies concerned with milk distri-
buticn by a few selected agencies (even to the extent of granting a mono-
poly) and constitution of a Milk Control Board in each town with
powers to control purchase and sale prices. The milk supply to cities,
the Subcommittee visualized, should be reorganised zone by zone so that
gradnally the entire milk supply for the cities is drawn wholly from the
rural areas. It was recommended that every organised attempt at deve-
loping the industry through private enterprise should be encouraged
by supplying plant and machinery, interest free loans and an assured
price for milk which may be subsidized. if necessary.

29.2.13 The then Government of Bombay took a number of
measures on the milk front as early as 1943 by starting a subsidised
milk distribution scheme. The scheme was operated by the Bombtay
municipality and the Government of Bombay met all the expenses and
the subsidies. Salvaging dry buffaloes from Bombay stables was also
undertaken and for that purpose Government dry-stock farms were
established. Permits for import of new buffaloes were given strictly
against the number salvaged by a stable owner. To make milk avail-
able for the subsidised scheme, and to conserve the supply generally,

1 Famine loquiry Commussion, 1945, Final Report of the Famine Inquiry Commussion, Govern-
ment Press. Manager of Publications, Dethi

2 Kav, H D. 1946  Report on dairy research, dairy educanion and dairy development in India, Govern-
ment of India Press, Simla

3 Report on the marketing of milk t1n the Indian Umon 1950
154-156. Directorate of Marketing and lnspection, New D

Marketing secries No. 64. pp.
elhe
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hotels and restaurants were banned from using fresh milk for tea,
coffee and ice-cream, under the Defence of India Rules. Instead, they
had to use skim milk powder, imported and supplied exclusively by’
the Government to the hotel trade. The reconstitution into milk was
done by the thousands of users themselves. Thousands of tons of skim
milk powder were sold leaving high profits to the Government—crores
of rupees—which were subsequently spent on the removal of the city
cattle to the milk colony at Aarey.

29.2.14 After spending over Rs. 3 crores, the subsidised milk scheme
was closed down on February 28, 1947, and in its place a nonsubsidised
distribution scheme was started from the next day. The programme for
the removal of 15,000 cattle from the old city limits of Bombay to
the Aarey Milk Colony was approved by the Government and construc-
tion of the colony began in January 1948. The first batch of buffaloes
moved in March 1949. Pasteurised and bottled milk was put up for sale
for the first time in India for use of the common man on December 15,
1950 from the first large dairy set up at Aarey. During this period the
Kaira District Cooperative Milk Producers’ Union was formed and it
started supplying pasteurized milk to Bombay from Anand 400 km
away.

29.2.15 Likewise, in Bengal under the post-war reconstruction pro-
gramme, departmental work began with the planning and setting up of
the Central Livestock Research-cum-Breeding Station at Haringhata.
This station was to be equipped with modern milk processing plants
for supply of the processed milk to Calcutta. Although work on this
project started in 1944, it could not unfortunately be proceeded with
because of the ‘Standstill Agreement’ that was effective on the eve of
Partition of Bengal at the time of attainment of Independence in 1947.
Work was restarted after 1947 and it could be completed only in 1949.
The Greater Calcutta Milk Scheme was initiated and pasteurised
‘bottled milk began to flow from Haringhata to Calcutta.

29.2.16 In the First Five Year Plan (1951-56), the programme for
dairy development was initiated in a relatively small way as funds for
dairy development were made available only out of overall savings
from other sectors. Work on dairy development was undertaken in the
States of Anchra Pradesh, Bihar, Madhya Pradesh, Orissa, Tamil Nadu
and Uttar Pradesh. In 1955, the Indian Dairy Research Institute trans-
formed as the National Dairy Research Institute (NDRI) was shifted
from Bangalore to Karnal. The southern regional station of the newly
created National Institute opened in Bangalore.

29.2.17 In the Second Five Year Plan (1956- -61), dairy development
programme envisaged the establishment of 36 liquid milk plants for
supply of milk to large consuming centres with more than 100,000
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population ; three creameries, three milk products factories and ex-
pansion of some cattle salvage and fodder farms. The Second Plan
included expansion of the NDRI and its southern regional station at
Bangalore and establishment of two more regional stations at
Calcutta and Bombay to meet the requirements of trained personnel
for the industry as well as research. During the Second Plan period,
7 liquid milk plants were completed ; 8 pilot milk schemes as precur-
sors to the establishment of main dairy plants were started along with
establishment of 3 milk creameries and 2 milk products factorics. In
addition, civil works on 31 milk supply schemes were in various
stages of construction during the plan period. Four new cattle salvage
farms were established. Two new regional stations of the NDRI, one at
Calcutta and the other at Bombay came into existence.

29.2.18 The Third Five Year Plan (1961-66) included establishment
of 55 milk supply schemes for cities and industrial townships ; 8 rural
creameries ; 6 milk products factories; 2 cheese factories ; 4 cattle
feed compounding factories ; and completion of spill-over schemes of
the Second Plan. During this Plan period, 23 liquid milk plants and
27 pilot milk schemes were in operation and the daily average through-
put of milk in the organised sector was 1,300,000 litres. Four milk
products factories and three creameries were also commissioned. Work
on the establishment of another 37 liquid milk plants was initiated. In
order to meet the requirements of technical personnel, training pro-
grammes were also intensified.

29.2.19 In 1962 the Government of India constituted a Working
Group to study the prospects of development of dairying and animal
husbandry through cooperative organisations. The Working  Group
recommended that where village service cooperatives were functioning
satisfactorily no separate milk producers’ cooperative need be organised.
The service cooperatives should adopt supplementary bye-laws to
enable them to take up milk business. Where separate primary milk
producers’ societies had been set up they should continue. Where no
village service cooperatives existed or where there was a concentration
of rural milk producers, whether or not they are cultivators, separate
milk producers’ cooperative societies should be organised. The Group
also recommended that to provide coordination, technical assistance
and guidance, State federations of dairy cooperatives should be or-
ganised at the State level and an All-India Federation might be
organised to coordinate the work of the State federations. The Working
Group agreed with the proposal made in the Third Plan that dairy
development should be attempted through cooperatives and recommend-
ed steps for implementing this policy. It was suggested that
dairies with a capacity of 20,000 litres or below and “at least 50 per
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cent of the milk products factories should be in the cooperative sector
and the remainder in the public sector”. The . Group gave model
bye-laws and working plans, identified the capital needs for a
cooperative and indicated the pattern of financial assistance and support
that should be provided by Governments and banking institutions.

29.2.20 The organisational set up best suited to milk production,
procurcment and marketing had been evolved during the first three
Five Year Plans. During the mid-sixties it was clear that the dairy
development programmes of the country could be best served by
effectively linking up milksheds with major urban markets. The Anand
and Bombay linkup provided a good example. The National Dairy
Development Board (NDDB) registered under the Societies Registra-
tion Act of 1860 and the Bombay Public Trust Act of 1950 was set up
by the Government of India in 1965. It was charged with the major
objective of providing, on a non-profit basis, any technical services
which implementing agencies might require in building up their dairy
projects. These services were designed to help build up rural milk
producers’ cooperatives based on the lines of the Kaira District Co-
operative Milk Producers’ Union Limited. In the Annual
Plans between 1966 and 1969 the emphasis was on the consolidation
of the existing dairy projects.

29.2.21 The physical targets under the Fourth Plan (1969-74) en-
visaged setting up of 41 milk supply schemes, 11 milk products factories
and 43 rural dairy centres. Of these, 6 milk supply schemes, 2 milk
products factories and 32 rural dairy centres were commissioned. Many
projects originally included in the earlier Plans spilled over to the Fifth
Plan. The project ‘Operation Flood’ was conceived and formulated
by the NDDB during this period. But as this organisation was not
authorised to transact any financial and commercial activities, the
Central Government set up the Indian Dairy Corporation to execute
this project.

29.2.22 The five year ‘Operation Flood’ project was initiated in
Juty, 1970. This is the world’s biggest milk drive launched in any
country. Some detailed information about the project would, there-
fore, be of interest. This is given below :

“This project aims ultimately at establishing a broad basis of
accelerated development for our national dairy industry. In accordance
with the agreement signed between the World Food Programme (WFP
of the United Nations/FAQ) and the Government of India, the WFP
will arrange to supply during the project period, 1,26,000 Metric
Tonnes of Skim Milk Powder and 42,000 Metric Tonnes of Butter Oil,
which the Corporation will handle on behalf of the Government of
India. Utilisation of these commodities over the project period would
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generate funds estimated at Rs. 954 million. These funds are to be
invested as scheduled in the Plan of Operations mutually agreed to
between the Government of India and the WFP. The Project aims at
the improvement of milk marketing by enabling the organised dairy
sector to obtain a commanding share of the markets in the four major
cities of Bombay, Calcutta, Dethi and Madras and at speeding up dairy
development by increasing milk procurement and production in the
rural areas which supply milk to the four major cities. The rural areas
mainly concerned with supplies of milk or cattle to the four cities
extend over ten States, viz., Punjab, Haryana, Rajasthan, Uttar Pradesh,
Bihar, West Bengal, Tamil Nadu, Andhra Pradesh, Maharashtra and
Gujarat. The entire investments have been broadly grouped into eleven
action items. Six of these, estimated at Rs. 807.9 million are to be
implemented by the implementing agencies designated by the concerned
States. The programmes covering the remaining five items, estimated at
Rs. 146.1 million, are the direct responsibility of the Corporation. In
order to achieve the desired objectives of the project, the following
order of implementation has been adopted : '

Quick expansion of urban handling capacities by expanding the
existing major city dairies in Delhi, Bombay, Calcutta and
Madras and by setting up new liquid milk plants, so that the
total capacity of the organised sector* would be increased from
a pre-project throughput of 1.00 million litres a day to 2.75
million litres a day altogether in the four major cities.

—Supply of WFP commodities—skim milk powder and butter
oil—for production of recombined milk to help speed up full
utilisation of the expanded capacities mentioned above.

—Setting up of rural milk producers’ own cooperatives’ organisa-
tion, to procure, process and market milk on the one hand, and
to market technical inputs for milk production on the other.

—Implementation of the milk production enhancement program-
mes with the longer term objective of achieving self-sufficiency,
in milk.

—_Establishment of rural feeder/balancing dairies to mop up
existing milk available, to replace recombined milk produced
by use of WFP commodities.

—Development of the basic transportation and storage net-work
to facilitate regional and seasonal balancing of milk supply and
demand.

—Resettlement of milch animals from the four cities in the rural
areas as a result of economic pressure created in the urban
areas by large outputs of milk from the city dairies.

* excluding the mulk plants in otber cities than Bombay, Calcutta, Delhi and Madras.

6 A&l/76—10
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As with many large and ambitious projects, it has not been
possible for the time table to be maintained for Operation Flood. There
were initial teething problems such as late arrival of the equipment
needed to expand the existing city dairies, and there were procedural
delays in the execution of programmes by the concerned Governments.
Subsequently, non-receipt of Skim Milk Powder and Butter Oil on
schedule contributed to further delay and also to underutilisation of
expanded capacity of the dairies in the four cities.”?

29.2.23 The Operation Flood Project has now been extended by two
years. By 1975, work on expansion of the capacities of the existing
dairy plants in Bombay, Calcutta, Delhi and Madras had been complet-
ed and two large new plants were commissioned in Delhi and Bombay.
A new large plant for Madras is almost complete and construction of a
similar plant for Calcutta is proceeding rapidly. Besides these large
urban dairy plants, establishment of 13 new and expansion of the
capacity of 7 existing rural (feeder/balancing) dairy plants have been
planned. Out of these, two new plants have already been set up and
work on expansion has been completed in 5 plants. Each rural dairy
complex is equipped with facilities for providing animal health coverage,
breeding service, balanced feeds, fodder development and dairy exten-
sion work.

29.2.24 Including the new dairies under the Operation Flood project,
100 dairy plants and 62 pilot dairy schemes have been set up up to the
end of 1974 under government and cooperative sectors. Of these 100
dairy plants, some 94 are managed by government either departmentally
or through newly created State Dairy Development Corporations. The
dairy plants in government sector and two out of the six dairy plants
in the cooperative sector are concerned only with milk collection, pro-
cessing and sales. These dairies have not taken the responsibility of
distributing inputs for increasing milk production. To develop dairying
on proper lines, the organisation which collects milk should also bear
the responsibility of channelising inputs for milk production enhance-
ment. This situation does not exist except in case of cooperative dairies
of Gujarat. Operation Flood project adopts this approach in all its
project areas on the model of successful Gujarat cooperative dairies. It
is encouraging to note that other States are also gradually adopting this
system.

29.2.25 In the Fifth Five Year Plan (1974-79) it is proposed to set
up 64 liquid milk plants, 11 milk products factories, and 127 rural

dairy centres and complete 36 spill-over schemes and consolidate the
existing liquid milk schemes and milk products factories.

1 1973-74 Fourth Annual Report of the Indian Dairy Corporation. pp. 3-4. Indian Dairy Cor-
poration, Baroda, Gujarat.
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29.2.26 The importance of dairy development in India was recog-
nised internationally in the holding of the 58th Annual Session of the
International Dairy Federation (IDF) and the XIX International Dairy
Congress (IDC) in New Delhi in 1974. This is for the first time that
these meetings of the Dairy World were held in a developing country.
The XIX IDC was of particular significance to India as its main theme
was “Dairying as an instrument of social and economic change”—a
thinking which was portrayed in 1971 in our Interim Report on Milk
Production through Small and Marginal Farmers and Agricultural
Labourers (hereinafter referred to as Interim Report on Milk Produc-
tion).

29.2.27 If dairying is to be developed in the country on proper lines,
then in addition to enhancement of milk production a proper marketing

system has to be developed.

3 MARKETING

29.3.1 Efficient organisation and management of the marketing of
milk require development of suitable systems for procurement, col-
lection, processing, packaging and sale of fluid milk or products. In
order to make proper plans for management in each sphere mentioned,
consideration needs to be given to the supply-demand situation, con-
sumption of milk and its products keeping in view consumer preferences.

Present Supply-Demand Situation

29.3.2 In the Interim Report on Milk Production, we have pointed
out that the present level of production of milk in the country is far
short of requirements. According to an estimate that we have made in
Chapter 10 on Demand Projections, the annual demand for milk and
milk products is expected to range between 33.37 million tonnes (low)
and 44.17 million tonnes (high) by 1985 and 49.36 (low) and 64.40
(high) million tonnes by 2000 AD. Apart from the question of techno-
logical possibility of production of this quantity of milk an important
factor that would determine the level of milk production and demand is
the purchasing power of the people.

29.3.3 Effective demand for milk and milk products is in essence,
a function of dietary habits and food preferences, size of population
and real incomes. Examining these factors we find that (a) the pre-
ference for milk and milk products is strong and is deeply rooted in
the national food habits, (b) the population has been growing faster
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than the rate of increase in milk production, and (c) a major national
objective is economic growth with social justice which calls not only
for an overall increase in real incomes but also for increases especially
in the incomes of the poorest families. Income elasticity for demand of
milk is the highest in this segment of population.

29.3.4 To some extent, milk can be made available to the poorest
families in urban areas by administered prices and selective subsidies.
This is impossible with regard to the rural population. The further the
effective demand outstrips production, the greater will be the price
increase taking milk beyond the reach of the poorest groups of people.
The real solution for milk supply for all lies in increasing milk produc-
tion by improving the yield of dairy animals.

29.3.5 The problem of supply demand imbalance is exacerbated by
regional and seasonal imbalances. We are informed that consumers
in poorly connected demand centres, for example, pay Rs. 3 per litre
of milk at the same time as producers in poorly connected production
centres may be selling at Re. 1 per litrel. Within a region, gross
seasonal imbalances result as procurement in the milksheds declines
during the lean season to nearly one-third of that of the flush-season
with demand remaining almost constant all the year round.

29.3.6 There is greater seasonal fluctuation in milk production in
the buffalo than in the cow2. Under the present system of dairying
in the country, relatively much lesser quantity of cow milk is procured.
This is partly because of irrational pricing policies and partly because
most milk producers have no access to cows with high milk procuction.
The demand for milk and milk products can be expected 10 grow
more rapidly as the national economic and social objectives are pro-
gressively achieved. The supply-demand imbalances would thus be-
come greater unless appropriate corrective measures are taken simul-
tancously. The following measures can be taken to offset the possibilities
of the imbalances becoming greater:

(i) Production of adequate quantity of milk to satisfy  the
market demand;

(i) Development of efficient systems of movement of milk in
fluid or in conserved form, particularly from poorly con-
nected supply centres to the demand centres;

(iii) Adequate facility to conserve surplus milk in the flush-
season for utilisation in the lean season; and

1 Dairy Development Project for Panch Mahal (Guijarat), 1975. WNational Dairy Development
Board, Anand, Gujaraj.
2 Ray Wiley Nitingale. The modermisation decision tn Indian urban flutd oulk markets. Occasional

l;aper No. 17.  Department of Agricultural Economucs, Cornetl Unuversity, USAID Prices Rescarch
roject.
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(iv) Rational pricing policy to encourage production of milk,
particularly of cow milk.

Consumption of Milk and Milk Products

29.3.7 The most economic and nutritionally satisfactory way to
consume milk is in its fresh, liquid form. However, traditionally, the
lack of facilities or techniques to keep liquid milk fresh during transit
from rural production area to 'urban centres of demand has inevitably
led to diversion of a large proportion of milk as sweets and other
products. The pattern of milk utilisation between 1951 and 1966 is
shown in Appendix 29.1.

29.3.8 Prior to the establishment of large sized modern dairy
plants and organisation of dairy industry, approximately 40 per cent
of the milk produced in the country was reported to be consumed in
fresh liquid form. This proportion rose to almost 45 per cent by 1966
as modern facilities for moving fresh liquid milk became available and
as urban demand pressure attracted milk production towards towns
and cities.] With modernisation of dairy industry there has been a
rapid increase in the creation of facilities required for manufacture of
non-traditional milk products as shown below :—

Dairy products 1974 1974..
installed produc-
capacity tion
(tonnes)  (tonnes)

baby food . . . . . . . . 34,128 11,174
milk powder (whole and skim . . . . 33,259 13,900
condensed milk . . . . . . . 17,886 6,000
malted milk food . . . . . . 22,500 15,347
table butter* . . ; . . . . 15,000

Source: Directorate General of Technical Development through the courtesy of Union

Ministry of Agriculture,
*Butter manufacture 1s pot subject to licensing. The production figures of 15,000 tonnes is

therefore an estimate.

29.3.9 As can be seen from the above, milk powder production capa-
cities remain very much underutilised. One possible reason for this may
be that, in the past, urban dairy plants that depended on milk powder to
increase their production of liquid milk, preferred using imported
powder as it was cheaper than the indigenous product. It is also possible
that milk drying capacities have been developed without due attention
to the infrastructure required around such plants for procurement of
milk and for increasing milk production. With the efforts now being

1 Statistical abstract of the Indian Umnion. 1966. Central Staustical Organisation, Department of
Statistics, New Dethi.
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put in for dairy development, indigenous production of milk powder
and butter can be expected to rise significantly. Operation Flood pro-
ject will more than double the milk powder production capacity.

29.3.10 Skim milk powder and white butter are used for reconstitu-
tion of liquid milk. Such conservation of milk and its subsequent use
can be expected to increase considerably its consumption in liquid
form, albeit recombined liquid milk. If annual milk powder produc-
tion capacity is raised to say, 50,000 tonnes and butter capacities to
a proportionate figure, it would provide for conservation of about 2.3
per cent only of estimated milk produced during the year. Considering
that such processing facilities require investment in plant and equip-
ment of approximately Rs. 200 per litre per day, the small percentage
of milk conserved is not surprising. On the other hand, the traditional
methods of making milk products, like ghee, pedas, burfi, rosogulla
and other chhanna based sweets and dahi, represent indigenous methods
of production of milkfoods that make movement of milk over long
cdistances possible without any heavy investment in plant and equip-
ment.  Moreover, dietary patterns and preferences are so deeply
ingrained that consumers who can afford, pay substantial premia for
such traditional products.

29.3.11 There is often a tendency, though unrealistic and unjustified,
to decry the consumption of such popular products, as if it amounts
ta supporting profiteering and antisocial activities. In actual fact tradi-
tional milk products are providing a profitable market for the excess
milk, particularly during the flush-season. Otherwise much of the milk
would perish while consumers would go without delicious and nutri-
tious foods which they value. Judged by the premia the consumers are
ready to pay for such milk products, it is obvious that these are
highly valued.

29.3.12 Development of organised dairy industry should not imply
denial of traditional milk products to the consumers. On the contrary,
organised modern dairy industry must aim at meeting not only the
demands of fluid milk but also those of traditional and non-traditional
milk products. It is obvious that this would be possible only when
there is sufficiency of milk production to meet these demands of fluid
milk as also of various milk products. So long there is insufficiency of
milk production as at present, and as long as adequate supply of con-
served milk solids for reconstitution into fluid milk cannot be ensured,
however much one may dislike it, some restrictions on consumption
of milk during the lean periods seem unavoidable. This is because
there is no alternative to such restrictions if an uninterrupted supply
of fluid milk to vulnerable sections of the population, viz., children,
expectant mothers, babies, the old and the sick is to be maintained.
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29.3.13 The measures that we have indicated in Chapters 28, 34
and 35 if fully implemented, would bring about sufficiency in milk
production to meet the requirements of city milk supply and produc-
tion of traditional and non-traditional milkfoods. At present the
traditional products of ghee and butter are being manufactured in
increasing quantities by the organised dairy sector and these products
have been very well accepted by the consumers. Several non-traditional
milk products like milk powder, baby-food, malted milk, condensed
milk, flavoured milk, ice-cream, chocolate, toffee, cheese, casein etc.
are also being produced in limited quantities in the organised public,
cooperative or private dairy products manufacturing plants. Processed
cheese from buffalo milk has been successfully developed and is now
being produced on a commercial scale by cooperative and public
sectors. The standard and quality attained for manufacture of these
products compare favourably with those attained in countries abroad
with developed dairy industry.

29.3.14 The installed capacity of most of the milk products manu-
facturing plants is at present underutilised. As mentioned in the pre-
vious paragraph, with progressive increase in milk production greater
quantities of milk would be available for production of traditional and
non-traditional milk products. The organised dairy sector should con-
stantly keep these prospects in view so that keeping in step with grow-
ing market demands these products may be manufactured in larger
quantities. Several of these products besides being absorbed in the
local market have the potentiality of export. Keeping in consideration
the market demand for traditional milkfoods delicacies now being pro-
duced exclusively by traditional methods we suggest that techno-econo-
mic feasibility studies should be undertaken, without delay, on large
scale production of traditional milkfood delicacies in manufacturing
plants. Techno-economic studies should determine the optimal balance
required between processing of fluid milk and manufacture of milk
products for a dairy organisation to become profitable commercial
enterprise under different situations.

29.3.15 In course of the preparation of some traditional milk pro-
ducts, there is loss of whey—a valuable by-product. The NDRI has
developed a delicious beverage out of it. We recommend that processes
for utilisation of by-products should be similarly developed and com-
mercially exploited. We further recommend that the NDRI, Central
Food Technological Research Institute and other concerned institutions
should standardise the methods of manufacture of various milkfood
delicacies and find out ways of improving their storage, life. flavour
and taste as also their packaging. Research studies on thesc lines are
likely to yield good dividends for milk producers as such standardised
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products would fetch a better price and have, besides, a good export
potential.

Consumer Preferences

29.3.16 Consumer preferences for milk and milk products differ
within and between regions. These are largely determined by food
habits, cooking customs and level of income. Consumers in the South
prefer milk which goes well with coffee, whereas those in the North
prefer a high fat milk which will enable them to make ghee. Other
consumer preferences relate to convenience of home delivery, assurance
of purity and cleanliness by having milking done in one’s presence.
According to income, consumers readily pay for these preferences.

29.3.17 Twenty to twentyfive per cent of the milk solids consumed
in large cities is reported to be in the form of readymade marketed
products and an equal amount is prepared at home!. As mentioned in
the previous paragraph, various factors like food habits, Ievel of in-
come, cleanliness and purity of the product determine consumer pre-
ferences for milk and milkfoods. In the case of readymade milk pro-
ducts other considerations like taste, flavour, texture etc. materially
influence consumer preferences. Current market prices indicate that
consumers prefer to pay much higher premia on readymade milk pro-
ducts than on liquid milk. This high market price is a legacy of the
past, when these products were made available out of season and
people developed a liking for them.

29.3.18 Customer satisfaction is a cardinal principle of marketing.
We are, therefore, of the opinion that while organised dairy industry
is being developed in the country, there should be a constant endea-
vour, subject to techno-economical feasibility, to satisfy consumer pre-
ferences. Marketing systems, instead of being uniformly the same all

over the country should be developed keeping in view regional and
group preferences of customers.

Pracurement and Transportation

29.3.19 There appear to be no reliable figures on actual proportion
of milk which is marketed by the traditional channels. It is known that
even in villages which are not marketing milk outside there is trading
in milk between producers and non-producers which include producers
whose milk animals have temporarily gone dry. In any milk pocket
where the modern dairy industry tries to organise procurement, it is

1 Nationn_l Dawy Development Board, Anand, Gujarat, 1971-72. Urban milk demand and milk
production studies, Dethi, Calcutta, Madras and Bombay.
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usually found that approximately one-third of the milk currently pro-
duced is already being marketed by traditional methods. The flow-chart
given below depicts the typical traditional channels of milk transporta-
tion from the producer to the consumer through the retailers.
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The traditional channel of milk handling mentioned above does not
require an expensive infrastructure such as a dairy plant or other costly
equipment, chilling station, refrigerated or insulated vans and employ-
ment of technically qualified staff with high salaries. Because of this
all the possible permutations of these systems incorporate two features:
(a) absence of elaborate and expensive facilities and therefore
little capital investment per litre of capacity and (b) absence of direct
link between the producer and the consumers. Even when the demand-
supply situation compels very high selling price, the producers get very
little, the middlemen pocketing the tion’s share. It must, however, be
conceded that the advantages of low capital demands of traditional
systems make the latter hard to replace.

29.3.20 The systems which have grown in the organised secctor of
dairying can be depicted as follows :
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Co-operatives

Dairy

As can be observed from the flow-chart, organised dairies collect
milk through one of the following systems : (a) directly from the pro-
ducers by establishing village procurement centres, (b) from the pro-
ducers and middlemen alike by establishing milk collection and chilling

Co-operative
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centres, and (c) from primary cooperative societies. With the exception
of (c) which directly connects the primary producers through their co-
operatives with the marketing organisation, none of the other offer
much of an improvement over the traditional unorganised dairy sector.
29.3.21 The simplest way of establishing a village procurement
centre is to appoint an agent who runs it on the basis of a commission.
Many a milk organisation has suffered serious loss because of the mis-
chief played by the agent. Not only did he pay as little as possible
to the milk producers, but when an opportunity arose he
also diverted milk to more lucrative channels, The running of vil-
‘lage collection centres by agents is, therefore, an unreliable system.
Operation of village collection centres by paid employees is fraught
with similar problems. These are best operated by the milk producers
themselves by organising primary cooperative societies. These societies
should appoint their own employees, equip the centre with testing,
measuring or weighing facilities and operate the collection centre. The
chances of malpractices by the paid employees of the cooperative
societies are greatly minimised as they work under the constant watch of
the milk producers. The employees remain accountable to the producers
for the quality and quantity of milk supplied to the dairy plant. Since
this system of milk procurement for the dairy plants serves the best
interest of the milk producers, we recommend that energetic steps should

be taken all over the country to establish strong cooperative organisa-
tions of primary milk producers.

Chilling Centres

29.3.22 The most common system of procurement of milk now being
followed by most of the government dairies is through establishment
of milk collection-cum-chilling centres. The simplest form of milk chil-
ling station is where milk can be cooled by ice. Unless the quantity of
milk handled is very small and supply of ice at a reasonable cost is
near at hand, this form of chilling becomes inefficient and uneconomic.
A chilling plant handling about 10,000 litres of milk per day is report-
ed to add about 6 paise per litre to the cost of milk?. A chilling station
handling smaller quantity of milk increases the cost further. In order to
reduce the cost per litre, the chilling plant should be of a size giving
the optimum economic return. Generally speaking the minimum size of
a chilling plant should have a handling capacity of 10,000 litres/day.

29.3.23 The selection of the size of the chilling plant quite often
poses a difficult problem for the dairy organisation. That the opera-

1 Multilevel dairy management programmes, Part I, 1967, Indian Institute of Management (figures
updated). ’
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tional cost per litre of milk is lower with bigger sized plant is welk
known, but while taking a decision on the size of the chilling plant,
though the consideration of cost of operation is a very weighty one.
the extent of availability of milk is also a determining factor. A decision
on the capacity of the chilling station should, therefore, be taken in alt
cases after carefully weighing various factors and keeping in view the
primary consideration of economy. Indiscriminate setting up of small
size milk chilling stations has in several instances only added to the
cost of overheads without improving very much the procurement of
milk. Where for special reasons it may become necessary to chill a small
quantity of milk, that should be done with use of milk cans with ice
cone or the milk temperature should be brought down to below 4°C
by chilling the milk cans with ice.

29.3.24 Besides adding to the cost of milk procurement and proces-
sing there are other disadvantages of chilling centres. Except the
milk producers who are located close to the milk collection-cum-chil-
ling centres, others depend on middlemen to take their milk to the
chilling centres. Thus, the establishment of chilling centres may
encourage entry of middlemen and associated malpractices and
corruption as a consequence of which the small producers are deprived
of the due price of their milk and the dairy organisation also suffers
financial loss. These problems in the chilling plants would be removed
with the elimination of the middlemen by placing the chilling centres
in the hands of producers’ cooperative unions. Such an arrange-
ment is expected to bring about better functioning of the centres and
considerable economy. Chilling centres, however, should be set up
by the dairy organisation only when unavoidable.

29.3.25 With good and reliable transport agencies, it should be
possible to transport milk in fresh condition from village collection
centres to a dairy plant located 50 to 60 km away. Chilling centres
may, however, become unavoidable under certain situations e.g.
where milk is to be procured from far away places and where trans-
port facilities are not satisfactory. Actually it is the time lag bet-
ween milking and its receipt at the dairy plant and the associated
risk of spoilage of milk that would determine the requirement or other-
wise of a chilling centre. While it is necessary to maintain the quality
of milk, it is equally necessary that procurement cost is kept down as

low as possible.

Feeder/Balancing Plants

79326 It has been mentioned in paragraph 29.3.5 that
procurement of milk during the lean season declines to nearly one-third
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of that of the flush season, whereas the year-round demand for milk
in the city remains almost constant. It has been indicated that one
of the measures to meet this demand is to conserve surplus milk
during the flush season in such a way that it can be utilised during
the lean season. The surplus milk may either be converted into pro-
ducts ready for direct marketing or for reconstituting into fluid milk
during the lean season. All interested in dairy development fully agree
that farmers should be provided with a guaranteed market throughout
the year. It is, therefore, necessary to build up processing facllities
that are large enough to process the entire marketable surplus milk
during the flush season. This can be achieved with establishment of
what has come to be known as Feeder/Balancing Plants as an integral
part of a large city milk supply project.

29.3.27 The ‘feeder’ function of the plant is confined to the des-
patch of chilled/pasteurised milk in bulk to the city distribution system,
whercas the ‘balancing’ function of the plant is to balance the year-
round supply of the required quantity of milk to the cities and con-
serve the remaining quantity of milk procured in the form of milk
products. We are informed that for Bombay city milk supply such a
fully integrated system has been developed and is functioning
satisfactorilyl.

29.3.28 The main objective of establishment of a feeder/balan-
cing plant at present is to ensure a year-round steady and uniform
supply of milk for city milk projects. After performing the ‘feeding’
and ‘balancing’ functioning on an elementary level, the feeder/balan-
cing plants may in course of time go in for manufacture of sophis-
ticated products such as baby foods, malted milk, whole milk powder
and other milk products which among other things, call for assured
{arge surplus in the milk supply. If necessary, these plants could also
undertake processing of aseptic milk in cartons that can be marketed
directly without refrigeration. To conserve flush scason surplus milk
for rcconstitution of fluid milk during the lean season, the feeder/
balancing plants should have adequate capacitics for manufacture of
skim milk powder, white butter or butter oil or frozen cream.

29.3.29 With the establishment of a number of fully functional
feeder/balancing plants of adequate size in suitable locations within a
State, it would be desirable to establish a State milk grid that would
ensure steady milk supply all through the year in different parts of
the State. Similar developments in the adjoining States may enable
the creation of a regional milk grid and with progressive development
it should be possible to establish a national milk grid for the whole

1 Kurien, V. 1968. The Anand and Bombay milk projects. Papers presented at the International
Semmar. on Change in Agriculture, held under the auspices of the Faculty of Agrcuiture, University
of Reading, England at the Kaira District Cooperative Mitk Producers’ Union Ltd. Anand Gujarat.
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country.

29.3.30 Creation of the milk grid would require besides establishment
of functional feeder/balancing plants, the building up buffer stocks of
products like skim milk powder, white butter, butter oil and frozen
cream. In order to have a clearer appreciation of problems concerned
with the creation of such a buffer stock it is necessary to recount some
of the recent developments in relation to imports of skim milk powder,
jits production in the country and its use for various purposes.

29.3.31 Up till 1974, the liquid milk plants were getting imported
skim milk powder for reconstitution to meet the seasonal shortfalls.
As the cost of imported skim milk powder was much less than indi-
genous product, there was no urge for the liquid milk plants to buy
the latter. The amount of indigenous production of skim milk powder
was also not large, and large quantities of imported skim milk powder
were coming to the market even from sources not clearly known. With
the Central Government appointing the IDC as the sole canalising
agency for all imported skim milk powder. It has now been possible
to identify the ‘actual users’ and review the use of the product. When
the price of skim milk powder increased in the world market it neces-
sitated earmarking of a large amount of foreign exchange to meet the
requirements in the country. Restrictions were, therefore, imposed by
the Government on the use of skim milk powder. As a result of canalis-
ing import of milk powder and due to restrictions on its use it has been
possible to eliminate use of the product for unauthorised purposes.

29.3.32 Beginning with the winter of 1974 a large volume of market-
able surplus milk is being converted into skim milk powder with asso-
ciated production of butter and ghee. In 1975, large quantities of fresh
milk were available to the liquid milk plants even during the summer
months as a result of which the need for skim milk powder went down.
As a result of this welcome and long awaited development, the milk
product factories and the feeder balancing plants were burcened with

large quantities of milk powder and butter causing problems of storage
and locked up funds. Considering the situation which has developed, the
Central Government decided to buy indigenous skim milk powder at a
fair price in preference to importing the product at a lower price.
Because of this decision by the Government there might not have been
any import of skim milk powder in 1975 by paying price. The increas-
ed production of skim milk powder coupled with establishment of
feeder /balancing plans and proper procurement price of milk promise
self-sufficiency in milk powder for reconstitution of fluid milk. We are
of the view that a clear-cut streamlined policy should be laid down
by the Government for purchase of marketable surplus skim milk
powder in order to maintain and improve this favourable position and
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create an adequate buffer stock.

National Milk Grid

29.3.33 We have already discussed the physical aspects of systems
which use balancing plants to conserve flush-season milk and thereby
stabilise urban supplies of liquid milk. We have also indicated in para-
graph 29.3.29 earlier, that with the establishment of a number of fully
functional feeder/balancing plants of adequate size in different locations
within a State, it would be possible to establish, in course of time, a
State milk grid. With similar developments in the adjoining States, the
basis for formation of regional milk grids would be laid and finally it
would be possible to create a national milk grid for the whole country.
The Operation Flood Project is planning to create State milk grids as a
first step, making the metropolitan city milk supply projects of Bombay,
Calcutta, Delhi and Madras serve as the nucleii around which the milk
grids for the States that cover the milksheds of these plants could be
established. Most of the other States do already have a number of milk
schemes which can form the basis of their own milk grid. For proper
functioning of the State milk grids, technology is needed which will
better enable the modern dairy system to supply the smaller urban com-
munities with fresh liquid milk at less capital cost than the present
systems. It is also necessary to develop the storage and long-distance
transportation facilities which will enable the State milk grids to be
integrated efficiently into a national milk grid. The current phase of
Operation Flood proposes to provide the basis of the national milk grid
by linking four major cities and their hinterland milksheds in ten States;
however, the sooner such linkages are provided on a national scale,
the better will the modern dairy system be able to serve both produ-
cers and consumers on a national basis. The process of building up
the national milk grid should therefore be expedited.

29.3.34 This can best be done by the Central Government charg-
ing Indian Dairy Corporation (IDC) with the responsibility of orga-
nising the orderly evolution of the national milk grid. The IDC should
collaborate with each participating State authority for the organisa-
tional arrangement required to see that each such State gets what it
wants out of the grid and provides what it can to the grid by way of
milk and milk products. As each State evolves its capacity to move
milk and milk products and store these for balancing purposes, the sum
total of the stored products can constitute the national pool. At present
the IDC at the instance of the Central Government is purchasing both
imported and indigenous skim milk powder. This stock of milk powder
with the IDC can rightly be considered as constituting a part of the
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national pool. In future, the national pool can include, besides skim
milk powder, other solids-not-fat as also fat based products. It seems
logical that IDC should handle the storage and transportation facilities
tequired for the national milk grid so as to ensure distribution of
nationally produced milk and milk products in a manner that promotes
the viability of the system as a whole and safeguards interests of the
poor rural producers and urban consumers all over the country.

Bulk Transport of Raw Milk

29.3.35 Milk, after being collected at village collection centres
needs to be promptly transported to the dairy plant or the milk chil-
ling centre so that it can be heat treated or cooled. The only way to do
it is to transport it by road by fast moving vehicles. Depending on the
size of operation, the dairy organisation may decide on owning a fleet
of vehicles or engage trucks on hire. The hiring of vehicles
generally turns out to be more economical in the long run
for small systems. Dairy organisations owning a fleet of vehicles are
unnecessarily burdened with problems of their maintenance and manage-
ment of a large number of operators. Hiring trucks eliminates some
of these problems. Whether vehicles are hired or owned, timing of col-
lection from each village centre should be rigidly maintained by
aportioning clear-cut responsibilities to the village society, truck
operators and the dairy plants.

29.3.36 Road milk tankers have been found economical and satis-
factory for collecting milk from chilling centres provided a tanker
load of milk is available for a single trip. The tanker can collect
chilled milk at predetermined hours. Road conditions permitting,
the milk tanker should be as large as possible to reduce transporta-
tion cost per litre of milk. The biggest size road milk tanker used
for this purpose in the country so far can carry nearly 14,000 litres
whereas a truck can carry about 75 cans of 40 litre capacity each.
The advantage of transportation by tanker is thus obvious.

Milk Processing

29.3.37 There is a view that 50—60 per cent of the milk produced
in the country is processed.by the traditional sector. Out of this
quantity about 40 per cent is reported to be processed into various
milk foods as diagrammed at the next page.

29.3.38 The organised dairy sector has the capacity to process
about 3 million tonnes of fluid milk annually. But this capacity
is probably being utilised at a level not higher than 66 per cent. It
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may, however, be mentioned that rural feeder/balancing plants operate
at much lower levels in lean season even though the throughputs in
flush-season may reach the installed capacity.  Therefore, some
allowance have to be made for the seasonal variations in the pro-
curement of milk while judging the performance of dairies on the
basis of the utilisation of the installed capacities.  The fluid milk
processing plants are mostly in the public sector.  As the manage-
ment of these plants are hamstrung by government rules and regula-
tions and are to a great extent consumer oriented, these plants are
generally not in a position to pay to the milk producers prices that
are competitive with milk product. manufacturing plants. The
management is also unable to build wp direct links with the pro-
ducers. During flush seasons when raw milk prices drop in the
market, mainly due to lack of adequate conservation facilities, the
urban fluid milk plants may get substantial quantity of milk to main-
tain or even build up additional supplies.  During lean seasons, the
plants are able to procure only a small percentage of the total milk
supply and have to depend heavily on imported milk solids. The
average utilisation of 66 per cent of installed capacity of the dairy
plants includes recombined milk from imported milk solids (skim
milk powder) in case of many of the dairies.

29.3.39 There are ways that could improve the utilisation of the
installed capacity of the dairy plants. For example, a higher price
offered for milk by a dairy plant in the lean season could induce
the producers to offer a higher proportion of their milk to the dairy
plant during that period.  Feeder/balancing plants which are con-
nected with the urban centres of demand could, if operated with
the flexible pricing policies as mentioned above, maximise the flow
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of fresh liquid milk to urban consumers while maintaining at the
same time a maximal throughput in the conservation balancing sys-
tem. We are informed that the basis for such a system is being
established among Bombay city dairy plants and the milksheds in
Maharashtra and Gujarat States, that supply milk to these plants?.
The Operation Flood also aims at establishing this system of flexible
pricing in the 18 milksheds covered by it.

City Milk Supply

29.3.40 Over the last two decades, different milk supply schemes
have been initiated in different parts of the country. These include
pilot milk supply schemes handling as little as 2000 litres of milk
and large city dairies with capacities to handle 3-4 hundred thousand
litres of milk a day. In very small dairy plants handling costs per
litre of milk processed are generally exhorbitant and hence these are
not in a position to compete with the traditional milk trade system.

29.3.41 Most of the large city milk supply systems operate with
bottling plants and market various types of milk and milk procucts.
These are rather cumbersome and expensive. In the light of the
experience of these milk schemes, it would be worthwhile to examine
the producer to consumer milk marketing systems with a view to
providing a fair return to the farmers and better value to the consu-
mers. At present quite a few alternatives are available to bottling
of milk for packaging and marketing. @ These include bulk milk
vending, sterilised milk in bottles, aseptic milk in single service con-
tainers, single service pouches etc.  With the growing awareness
that bottling is not the only and possibly not the best method avail-
able for delivery of milk, studies are being made at present in differ-
ent countries on milk packaging and delivery systems. In [ndia,
even the question of pasteurisation of milk for the consumers needs
to be carefully re-examined, as the consumers in the country are
habituated to boil pasteurised milk and are not averse to peculiar
flavour of boiled milk. All the expenses on pasteurisation, bottling,
and capping thus seem to be wasteful. From an examination of
the various alternative methods of milk delivery, it would possibly be
found that to meet the requirements of various socio-economic groups
a part of milk supply would need to be marketed through bulk ven-
ding units, a part in bottles and a part in single service containers.

29.3.42 From the evidence available to us, it appears that it
would not be advisable to set up urban dairy plants to handle less

Part 11, 1967. Indian Institute of Management,

1 Mululevel dairy mana progr
Abhmedabad.
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than 50,000 litres of milk per day. We are, therefore, of the view
that milk processing plants need not be established in towns and
cities with population of less than two hundred thowsand but a well
organised milk delivery system should be developed for supply of
processed milk to cater to the needs of such areas.  Establishment
of such a system may constitute distribution of loose milk through
cans, bulk milk vending units and/or delivery of long-life milk in
single service containers. The delivery of milk to such towns and
cities should be arranged directly from the feeder/balancing plants.
29.3.43 There is also a need to simplify the milk marketing sys-
tems in large cities. At present many of these milk supply schemes
have their own procurement organisations and intermediate chilling
stations.  The functioning of city dairy plants can be considerably
simplified by linking each large city milk supply project with one or
more feeder/balancing plants instead of building up an elaborate milk
procurement organisation. The city milk processing plant should
receive milk in bulk from feeder/balancing plants and market a
part of the milk in bulk through cans or bulk vending wnits. The
city plants should also be capable of recombining milk from conserved
milk products during the lean periods and should receive only the

required quantities of fluid milk from the feeder/balancing plants
during the flush periods.

Methods for Disposing Milk in Retail Sale

29.3.44 In paragraph 29.3.41 it has been mentioned that bottling
is not the only and possibly not the best method for dispensing - fluid
nilk. Various methods that have been developed and used in varying
cegrees in different city milk supply organisations are discussed below
in brief in order to have a better appreciation of the advanta
disadvantages associated with each system.

29.3.45 Bottling system: Operation of dairy plants in India was
organised adopting the conventional processing-cum-packaging-cum-
distribution system followed in developed countries.  This system
requires management of pasteurising plants, bottle washers, bottle
fillers, cold stores and distribution vans. Several difficulties have
been encountered in the functioning of this system under the pre-
vailing conditions in the country. We are informed that in India an
amount of 25 to 60 paise is added to the cost per litre for bottling
and dispensing of milk. Moreover, there is a risk of the quality
of the bottled pasteurised milk deteriorating during summer since
milk has to be taken out of cold stores 8 to 10 hours before it
can be delivered to the consumers. Unsuspecting consumers, think-

ges and
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ing that bottling is a tamper proof packaging, put the blame on dairy
organisation if milk in bottles is found adulterated.  Such adultera-
tion can also take place at any time after milk has left the cold
store till it reaches the consumer. The cost of milk bottles, con-
siderable loss due to breakage of bottles, wastage of aluminium foil,
requirement of a large number of vehicles add to the cost of milk
for consumers. This system is very intensive in its energy require-
ments. Thus it may not be an ideal system of packaging and
delivery of milk under the prevailing conditions in the country. It
must, however, be mentioned that being in packed form distribution
of milk is easier and comparatively less costly if run efficiently.

29.3.46 Can milk distribution: A simple and economical form of
milk distribution is from a milk can, preferably a dispensing can,
into the customers’ own vessel. If sealed cans are supplied to
milk booths and seals are opened in the presence of customers the
chances of adulteration are greatly reduced. By frequent anpalysis
of milk samples taken before despatch and during distribution, adul-
teration can be further checked and responsibility fixed in cases where
adulteration of milk is established. = When milk is taken out by a
dipper for dispensing, the chances of the fat rising to the top and,
therefore, the customers getting milk of varying composition are
eliminated.  Attempts to design tamper proof milk cans with faucets
that can be thoroughly sterilized have been made. Use of such cans
with frequent shaking of the cans can eliminate objection to can
delivery on grounds of sanitation and non-uniform composition of milk
during dispensing. We are informed that a contrivance for deli-
very of measured quantity of milk from milk cans has been developed
indigenously!.  Studies on the subject of milk dispensing from cans
should be intensified.

29.3.47 Sachet packing: In order to get over the difficulties en-
countered in handling of bottled milk, some of the developed coun-
tries have introduced milk packaging in non-returnable containers.
One such non-returnable container is the plastic pouch which is form-
ed from polythene films at the time of milk packaging.  This sys-
tem avoids bottle washing and filling and therefore the space re-
quired for the purpose and the capital costs involved. The cost of
packaging vis a vis bottling is a factor worth examining.  This sys-
tem of milk dispensing has recently been introduced in some places
in the country for small scale trial operations.  The machinery re-
quired for packaging for dispensing milk under this system is not
fabricated in the country at present and needs to be imported. It
should not be difficult to have the machines fabricated in the

1 Ray, S. C. 1975. Search for a system of milk distributton. Indian Dairyman XXVII (11) 41219,
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country.

29.3.48 Aseptic milk packaging: Supply of sterilised milk in asep-
tic paper packaging is gaining ground in many countries. The ad-
vantage of this system is that the consumers can collect at one time
several days’ milk requirement like other grocery items. As the
milk is completely sterilised, refrigeration facilities are not required
for it either at the processing plants or at consumers’ homes. Dis-
tribution of sterilised milk in aseptic containers for retail sale offers
several advantages in a tropical country like India. Milk can be
sterilised and packed in rural dairy plants and transported over long
distances in ordinary trucks or railway wagons to urban consuming
centres.

29.3.49 The main problem in introducing this system of milk dis-
pensing is the present high cost of packaging. There are, however,
customers who can afford and will be willing to pay the higher price
for the convenience it offers. The machines required for such pro-
cessing of milk are not manufactured in the country at present. Lami-
nated paper necessary for packaging is also not available locally. Ac-
cording to the IDC fabrication of the machines and manufacture of
laminate papers in the country would not be much of a problem.
The packaging machines for sterilised milk can be used with advan-
tage also for packing high priced products like ghee, condensed milk,
fruit juice etc.

29.3.50 Bulk milk vending: The system of bulk milk vending has
recently been introduced in the country by the NDDB. Bulk milk
vending is done with use of special tokens which the customers can
buy in advance or at the milk vending booth. When tokens are
inserted, one at a time, measured quantity of milk is dispensed by
the vending machine in consumers’ own containers.  As the milk
remains under chilled condition until it is delivered, the quality is
good. Road milk tankers deliver milk to the vending booths redu-
cing greatly the number of distribution vehicles. As there is no
bottling involved, the requirements of boilers, bottle washing and
filling machines, cold storage space, aluminium cap etc. are all elimina-
ted. A reliable supply of electricity for the operation of this system
is very essential.  Although the capital costs on vending booths are
high, it is reported that it would be more than compensated by reduc-
tion in investment costs on bottling lines, cold stores and insulated
vans. It has been reported to us by the NDDB that the overall
saving compared to bottled milk is about 10 paise per litre. This
system has been introduced recently in Anand and Delhi and
being operated at present on a limited scale.
will soon be extended to other cities like Calc

is
It is expected that it
utta, Madras, Baroda,
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Ahmedabad and Gandhinagar. Bulk milk vending, however, needs
to be tested on a widerscale under different conditions and over a
longer period of time for determining the optimal conditions under
which this may prove to be the most suitable method for retailing
milk in cities.

29.3.51 Milk powder packets: Distribution and consumption of
milk in other than the liquid form can be expected to rise in the
near future. Consumption of both skim milk and whole milk Jpowder
has increased appreciably in towns and cities, in recent years. Packag-
ing of whole milk powder in metal cans adds to the cost of retailing
to a considerable extent. = Whole milk powder reinforced with vita-
mins can conveniently be manufactured and for economy and conveni-
ence of use, packed in different sized packets or polythene bags in
the rural feeder/balancing plants.  The milk powder packets or
bags can be transported over long distances much more economically
than fluid milk and distributed as an item of grocery in departmental
stores from where these can be picked up by consumers at their
convenience.

29.3.52 Shelf life of whole milk powder in packets will be shorter
than in sealed cans, particularly during the summer months. Care-
ful studies are, therefore, necessary before the milk powder in packets
is introduced in the market. Each packet should have the expiry
date, determined on the basis of studies made, clearly printed. Sale
promotion should not be difficult once the consumers get convinced
that nutritionally there is not much difference between milk reconsti-
tuted from powder and fresh fluid milk. Recently the use of anti-
oxidants like Butylated Hydroxy Anesole and Butylated Hydroxy
Toluene have been permitted for whole milk powder. This should
help in packaging milk powder in cheap packs, will reduce cost and
promote increasing use of whole milk powder.

29.3.53 Organised dairy industry is now poised for taking big strides
. for rapid growth and large scale development. From what has been
discussed above it is clear that the past expericnce in the operation
and management of a number of city milk supply schemes has reveal-
ed that some of the systems of milk processing and dispensing that
were adopted following the practice prevailing in many western coun-
tries are not quite suitable under the conditions existing in the coun-
try. Several optional systems of milk processing and dispensing
have developed in the meantime. Some of these would possibly be
more suitable for adoption with or without modification.  But suit-
ability or otherwise of a system can be detcrmincd only through
careful study of the techno-economic aspect of the system worked
under different set of conditions.
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29.3.54 As an alternative to delivery of milk in bottles, can deli-
very suggests itself as a suitable system for adoption under certain
conditions, especially because of simplicity and economy of operation.
Because of this consideration we further recommend that milk deli-
very system with different kinds of milk cans and more particularly
with tamper proof sanitary milk cans with devices for delivery of
measured quantities, should be given trial on a wider scale to deter-
mine the acceptability of the system to the consumers and conveni-
ence and economy of operation of the system. On the basis of the
experience gained further studies on designing and remodelling of the
cans should be undertaken.

29.3.55 In our opinion techno-economic feasibility and consumer
acceptance studies concerning processing, packaging and delivery of
milk should be taken up by large city plants in collaboration with
the NDDB, NDRI and other institutes having well developed dairy
engineering workshop.  Such studies would provide information for
determining which system would be most suitable for adoption under
a given set of conditions and facilitate decision making.

29.3.56 Milk supply to rural areas: What we have discussed so
far primarily concerns supply of milk to the cities and towns. In the
development of dairy organisation in the country, a subject which has
remained much neglected so far is the question of supply of milk and
its products in rural areas. It is estimated that the per capita milk
consumption in a given city is about 50 per cent greater than that in
the hinterland milksheds of the city. The national objective of eco-
nomic growth with social justice implies that urban-rural inequalities
are to be reduced and the development of dairying must, therefore,
be planned in a manner that would assist in the attainment of the
objective. Consistent with this approach, as the development of dairy-
ing would be contributing towards increasing rural income in the
selected milkshed areas, a system should be developed to encourage
consumption of milk in these areas. In the Kaira District Cooperative
Milk Producers’ Union, all the village milk procurement societics are
selling milk to the village consumers at cost price. We are of the view
that while city ‘milk supply scheme is being planned, arrangements
should simultancously be made for sale of milk in the concerned
rural milkshed areas as well by the dairy organisation by adopting a
system similar to that of the Kaira District Cooperative Milk Pro-
ducers’ Union.

29.3.57 Just as development of dairying is expected to increase
productivity and income in selected rural areas where milk production
can be most economical, so will other programmes of modernised
agriculture and industry increase the per capita income in other rural
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areas outside milksheds. With growing prosperity in such areas the
demand for milk also will be on the increase. Dairy development
programmes should keep in view such prospective growth centres in
non-milkshed localities for organising an efficient marketing system
for meeting the milk demands in such areas.

Pricing .of Milk and Milk Products

29.3.58 The problem of pricing can most conveniently be first
divided into problems of purchase prices and problems of selling
prices. Most marketed milk is a “joint product” of mixed farming.
Hence, for successful purchase pricing it is necessary that the purchase
price should be such as to attract the inputs required for production,
such as labour (which, where underutilised, will have a low opportunity
cost) and cultivable land, the use of which generally has a high op-
portunity cost. The more efficient the supply of purchased inputs
(such as concentrates), the less is the impact on purchase
prices of this necessary condition for success. The sufficient conditions
for success include the competitiveness of the purchase price (i.e. its
absolute value vs. other prices offered) and of the timing and reliability
of payment (which are really other aspects of its absolute value to the
producer); the more competitive prices can be reduced, the less of
course is their impact on purchase prices.

29.3.59 The necessary conditions for successful selling prices, on the
other hand, are more diverse : they must be competitive with others’
selling prices, consistent with the objective of social justice—and also
consistent with relative consumer preferences and the techno-economics
of dairying (e.g. a price structure which raises the demand for milk
solids-not-fat to triple the demand for milk fat is not consistent with
the techno-economics of our dairying because, in order to produce
3 kg of milk solids-not-fat, 13-—2 kg of milk fat must also be
produced). Thus, the administered price of many milk schemes in the
sixties, with artificially low prices for toned milk, for example, imputed
a zero value to milk solids-not-fat, whereas consumers, in effect, cus-
tomarily pay for these solids at imputed prices which are equal to
60—70 per cent of the prices they pay for milk fat.

29.3.60 It is thus clear that both the purchase and selling prices
of milk in the organised dairying sector have often not reflected the
intrinsic values of both milk fat and solids-not-fat. The purchase and
selling prices of the organised sector for milk and its products have
also often not been competitive with those of the traditional sector.
Organisation and modernisation of dairying have only added to the
cost of marketing milk rather than increasing milk productivity, and,
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therefore the competitiveness. Where the marketing of inputs for milk
production has not been integrated into the process of modernisation of
dairying, the efficiency with which these inputs are marketed has not
improved. It has, therefore, become necessary to offer even higher
purchase prices for milk in order to attract these inputs for milk pro-
duction. The overall competitiveness of the modernised dairy sector
vis-a-vis the traditional sector continues to be hampered because in
diversification of milk and milk products as well as in their pricing,
the organised dairy sector generally pays scant regard to consumers’
preference.

29.3.61 The generally low quality of service in organised dairy or-
ganisations and the absence of traditional milk products from the list
of items offered for sale by these organisations place the premia paid
for such services and products in the hands of the traditional sector.
This renders the organised dairying sector less able to offer purchase
prices to milk producers which can compete with those offered by the
traditional sector. In short, it can be stated that the pricing problems of
organised dairying sector stem primarily from the fact that its prices
have not stimulated productivity or reflected the relative values placed
on milk solids by consumers. Moreover, the limited items of milk
products, and indifferent services offered by most of the modern dairy
organisations have decreased their ability to compete with the tradi-
tional dairying sector.

29.3.62 We arc informed that only about 10 per cent of the total
milk handled by the organised dairying sector is cow milk? although
cows account for nearly 40 per cent of the milk produced in the country.
This phenomenon can be attributed in part to the existing pricing
systems that often favour the production of buffalo milk. While there
is an advocacy for a common pricing of cow and buffalo milk, as
stated earlier, a very large section of the dairying industry is paying
for milk only on the basis of its fat content. This accounts for the very
little quantity of cow milk being handled by the organised dairying
sector. A common pricing for cow and buffalo milk may not, however,
prove helpful to provide incentives for production of cow milk as there
is a prevailing tendency to dilute buffalo milk and pass it as cow milk.
Determination of a pricing structure for milk in a dairy organisation
has not only to be based on the demand-supply equilibrium but also
on the compositional quality of milk. While market forces will determine
the base price for milk, milk plants are required to use their own
judgment for the price to be paid to the farmers on the basis of the
quality of milk. Most dairy plants have some kind of a purchase pricing

1 Ray Wiley Nitingale. The modernisation decision Indian urban fluid itk 3
l;:gg: ?Io. 17.  Department of Agriculturaf Economics, Cornell Univenitr;: us"X‘{E‘{»’;m? ‘l:(c;s;:;::ﬂ
ject,
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policy, which have some kind of relationship to what the plants get
from the sale of their milk and milk products.

29.3.63 The cost of production of milk cannot be determined in the
absence of relevant data ; any pricing policy not having such a base is
bound to be crroneous. Such data are not available at present. A just
pricing structure should ensure that production of milk is encouraged
and the farmers get a fair return for the milk they supply. The system
should have built-in incentives for the producers to supply better
quality and larger quantity of milk. Further, consistent with demand-
supply situation, the dairy organisation should follow a pricing policy
that would ensure the maintenance of an even supply of milk. A faulty
pricing policy can lead to a combination of the following undesirable
effects : (a) encourage adulteration with water or with fat and solids-
not-fat from non-milk sources ; (b) discourage production of one kind
of milk while encouraging the production of other kind ; (c) encourage
mixing of cow milk with buffalo milk or vice versa ; and (d) encourage
malpractices in payment for milk.

29.3.64 To enable the organised dairying sector to attain a com-

manding control of the share of the market for milk and milk products,
some substantial changes are required in the pricing systems now being
followed for procurement and sale. In the interest of the organised dairy
sector, the pricing system has to be such that it becomes instrumental
in increasing milk production by ensuring lucrative returns to the
farmers for the produce they sell. For a better appreciation of the
different situations under which the pricing systems are functioning in
the country for milk procurement, it will be of advantage to consider
those in some detail.
-»29.3.65 Pricing on only fat content : This procedure of milk pricing
discourages adulteration with water on mixing cow and buffalo milk
with a view to gaining an economic advantage. It, however, encourages
partial skimming of milk and adulteration with cheaper fats. One
advantage of this system is that it involves simple accounting.

20.3.66 A serious disadvantage of pricing by this system is that it
discourages production of cow milk as milk is priced only on the basis
of fat content, completely disregarding the solids-not-fat content. For
example, cow milk containing 4 per cent fat is paid at half the rate
for buffalo milk containing 8 per cent fat, even though the solids-not-
fat content of cow and buffalo milk do not differ greatly.

29.3.67 Pricing on species sourcc : Milk pricing is made on con-
sideration of the species from which the milk is obtained, i.e., cow or the

buffalo. Usually a minimum fat standard for the different types of milk
is adopted for acceptance or rejection of the product. The milk that
meets the minimum fat standard, is usually paid a flat price without
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regard to its other compositional quality. Such a system provides no
incentive for production of richer quality milk. In general, it is known
that, as the production rises, the fat percentage of milk goes down and
as the production goes down the fat percentage goes up. The milk pro-
ducers, therefore, do not get any extra payment for the extra fat in the
milk during the lean season. Pricing on the basis of species source
encourages adulteration of buffalo milk so that it can be passed as
cow milk and thus discouraging the production of cow milk. Under
this system of milk pricing, the accounting procedures are usually
based on volume/weight measurements only and do not take into con~
sideration the total fat and solids-not-fat content in milk. Procurement
of milk following this procedure usually leads to malpractices in pay~-
ment for milk as no effective measures can be enforced to check the
material balances during handling.

. 29.3.68 Pricing on minimum fat percentage plus a premium on
additional fat : Pricing of milk on the basis of a minimum fat per-
centage with a premium on additional quantity of fat requires stipulation
of a minimum fat standard and fixation of a base price for that standard.
Fat content, over and above the minimum standard is paid for
on 2 pro-rata basis. Usually the basic price takes into considera-
tion the solids-not-fat content of milk as well. This system of
pricing is generally applied only to buffalo milk and has the effect of
discouraging cow milk production. Though milk fat is accounted for
under this system, no effective checks can be enforced on the proces-
sing/handling losses of solids-not-fat.

29.3.69 Pricing on total milk solids : The pricing of milk on the
basis of total milk solids is mostly adopted by the traditional milk
traders. Milk is paid on the basis of the yield of mawa or khoa.
Hence, fat and solids-not-fat are priced at the same level and is, to
that extent, not rational. Milk pricing under this system discourages
the production of high-fat milk and encourages partial skimming or
adulteration with cheaper non-milk solids.

29.3.70 Two-axis pricing of milk : Fixation of price of milk on
the basis of its compositional quality can best be made by rationally
evaluating the fat and solids-not-fat contents. A pricing policy based
on such consideration and termed as the two-axis pricing policy was
suggested by the NDDB. In our Interim Report on Milk Production we
have reccommended acceptance of this pricing policy by the dairy in-
dustry. This pricing policy has also been supported by the Committee
on Pricing of milk appointed by the Central Government!. Two dairy
companies in New Zealand have started paying the milk suppliers on
the basis of a formula that takes into account both fat and casein

1 Report of the Committee on Pricing of Milk, 1972, Ministry of Agriculture, Government of 1ndia.
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content of milk!. According to the two-axis pricing policy, the price
of milk is calculated by fixing a pre-determined rate for fat and solids-
not-fat. This system discourages adulteration and also provides a
common pricing approach to cow and buffalo milk. This type of price
structure in effect pays for fat and solids-not-fats, as if they were pur-
chased separately. It is important that milk prices paid to producers
reflect the relative values realised by the dairy for fat and solids-not-fat.
It has been reported by the NDDB that in the past the market valuations
of solids-not-fat ranged around 2/3rd of the value attached to fat. A
ready reckoner for payment of milk has been worked out (Appendix
29.2).

29.3.71 Pricing of commodities for sale : The pricing of commodi-
ties for sale by the organised dairy industry should be made in a way
that would enable the industry to pay remunerative price to the milk
producers, cover the cost of collection, processing and distribution of
milk and milk products, services rendered in connection with channelis-
ing the inputs for milk production and keep a fair margin of profit and
yet make the price of the commodities competitive. In pricing the milk
products, that are marketed mostly by private enterprises, they do not
take into account prices of inputs as they, in general, do not render
any service for the marketing of inputs for milk production enhance-
ment. The private enterprises are generally not concerned whether the
prices paid to the producers are remunerative or not.

29.3.72 In case of fluid milk marketed by traditional vendors and
private dairies, the same is the picture unless they themselves are milk
producers. In case of milk schemes, sponsored by the government, the
consumers’ price is mostly administered so that it is kept as low as
possible and is often much lower than the prevailing market price. As a
result, it is difficult to pay remunerative price to the producers and
thercby induce more production and procurement. As the government
milk schemes suffer financial loss, the deficits are met from the State
exchequers. The losses in cases of government milk schemes is running
in some cases to Rs. 2 to Rs. 3 crores per annum. While there is strength
in the argument that the poor section of consumer should get milk at
a price within their purchasing power, that does not hold good in case
of a fairly large section of urban consumers, whose income is relatively
high. In any case, this system thoroughly vitiates commercial manage-
ment of the plant. Cumulative losses of previous years pile up into
dismal figures which can never be wiped out. The sure prospect of the
annual loss, and the knowledge that exchequer will bear the burden

removes the very healthy check of market economy on the management
which is exposed to strong temptations of being improvident or listless.

e
Indian Dairyman. 1973. 25(9) 383.
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Commercial consideration of profit and loss can be described as the
primary factor for the success of the Kaira District Cooperative Milk
Producers’ Union.

29.3.73 We are of the opinion that it is a sound policy and this
would also help in the development of the dairying industry in the
country to let the organised dairies pursue a policy for pricing of com-
modities that would make them viable and commercially profitable. The
matter of social justice and the rendering of assistance to the weaker
sections of the community should not stand in the way of efficient
commercial management of organised dairy industry. The Government
should take the responsibility for subsidising milk supply to the weaker
section. For this purpose differential milk pricing may be introduced on
the basis of income of the consumer. Another system that may be con-
sidered for adoption is the dual-price policy for milk distributed through
urban milk supply schemes as in the case of sugar. Under this system
every family can get a certain quantity of milk at controlled price, any
additional supplies being at a higher price consonant with the
market price.

29.3.74 The only method for maintenance of the competitiveness of
consumer price while keeping it as low as possible without reducing the
remunerative price for producers is to keep the marketing cost as low
as possible. Lower marketing costs can be achieved through better
management if efficiency is attained in procurement, processing and
distribution of milk and milk products. It is now realised and accepted
that rendering of assistance to the milk producers for procuring the
inputs required for increasing the milk production should be a function
of the dairy organisation as that would be in its own interest. Dairy
organisations should, therefore, aim at achieving efficiency in the per-
formance of this function as well. In Gujarat, it has been demonstrated
that procurement of milk and providing inputs for milk production
enhancement can be achieved most efficiently and at least cost through
farmers’ cooperative organisation.

29.3.75 Pricing as an instrument of supply and demand management.
Milk procurement pricing, can significantly affect the management of
milk supply and dairy-plant utilisation. A pricing policy reflecting the
value of fat and solids-not-fat contents in milk, can achieve, among
other things, parity between cow and buffalo milk, with a consequent
stimulus to cow milk production. If, say, 60 per cent of the milk

animals in a given milkshed were crossbred cows, fluctuations in milk
production could be markedly reduced since seasonal fluctuations of
cow milk and buffalo milk production occur at slightly different times
of the year. A more direct pricing effect can be obtained if a city dairy
plant reconstitutes fluid milk with skim milk powder and frozen cream,
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to maintain lean season supplies. The raw material cost of reconsti-
tuted milk may well exceed the cost of flush season fresh milk by about
30 per cent. This would mean that the dairy organisation can afford
to offer a lean season premium of 30 per cent over the flush season
price for fresh milk. It has also been reported that if such a premium
were offered, the lean season procurement from a cow-buffalo herd
could be expected to fall only to about 77—380 per cent of the flush
season peak supply. In case of supply from all-buffalo herd it could be
expected to fall to not below 60 per cent of the peak procurement as
against the usual procurement of about 30 per cent of the peak supply.

29.3.76 Thus, seasonal price premia can considerably raise
average daily procurement, and therefore, average daily plant utilisation.
This, in turn, would appreciably reduce the quantity of milk solids that
would be required to be conserved for utilisation during the lean season.
By adopting a pricing system that would enable a city dairy plant to
maintain a constant supply of liquid milk fresh and/or recombined all
through the year, it will be possible to reduce considerably the
required conservation capacity for milk solids (Appendix 29.3).

29.3.77 It has been reported that establishment of conservation
facility requires some 50 per cent more investment in plant and equip-
ment per litre of capacity created, as compared with establishment of
capacity simply for pasteurising and chilling in bulk. Therefore, such
a reduction in conservation capacity requirement would appreciably
reduce the capital cost of the system as a whole.

29.3.78 The Committee on Pricing of Milk? set up by the Govern-
ment of India discussed the trends of prices for milk, milk products and
cattle feeds over a decade. They observed that adequate data on cost of
milk production, wholesale and retail prices of milk/milk products,
feeds and labour were not available. These should be collected if a
rational pricing policy is to be evolved and adopted. 1t is also necessary
to make provision for continuous collection of data as an integral
functioning of such dairy plant.

29.3.79 The Committee detailed the criteria for a rational pricing
policy and recommended, inter alia, that a Milk Pricing Committee
should be appointed at (a) each dairy plant, (b) in each State and (c) an
inter-State authority should be set up to coordinate the activities of
the dairy plants that collect milk from more than one State to fix the
producer and consumer prices of milk from time to time. The Milk
Pricing Committees of the States and dairy plants should be sensitive
to the variations in the prices of various inputs for milk production and
the benefits that the farmer can obtain by following competitive types

1 Report of the Commuittee on Pricing of Milk, 1972, Ministry of Agriculture, Government of
India.
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of agriculture so that milk production is not discouraged by the pricing
structure. The Committees should also keep in view the interests of
the consumers and should critically examine the overhead charges for
collection, processing and administration so that the gap between the
producer and the consumer price is kept to the minimum. The Milk
Pricing Committee (Government of India) also was aware of the
possible dangers to an honest milk trade from adulterated milk and
strongly recommended the strict enforcement of the Prevention of Food
Adulteration Act. We endorse the views expressed by the Milk Pricing
Committee appointed by the Government of India that it would also
assist in the evolution of a National Milk Grid as stated in paragraph
29.3.33. The implementation of the recommendations of the Milk
Pricing Committee would assist in the milk production enhancement
particularly from the cow.

4 DAIRY PLANT MANAGEMENT

29.4.1 Most of the dairy plants in the country are located in urban
areas for milk supply to towns and cities. These have been established
and are managed by Government departments. There are some milk
product factories which have been set up under \private ownership.
Attempts to set up modern dairy plants in the cooperative sector have
not made much headway until recently except in Gujarat. Som® progress
in this direction has also been achieved in Uttar Pradesh. In order to
consider which type of management may prove to be most suitable to
promote dairying in the country, it is worthwhile to c¢xamine the func-
tioning of various types of dairy plants that have been established.

Government Owned Dairy Plants

29.4.2 Most of the Government owned dairy plants have been set
up under urban milk supply schemes to meet the demand of wholesome
milk in towns and cities. It was thought that such dairy organisation
would provide remunerative channel for the producers of milk in rural
arcas. But it appears that most of these Government milk schemes
have not been able to promote milk production or satisfy urban demands
of milk, These milk schemes depending heavily on imported milk
solids have become financially losing concerns. A study of these
schemes reveals some inherent weaknesses which are responsible for the
present state of affairs.

29.4.3 The milk schemes are run under rules and regulations that
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are not suitable to run a commercial organisation on sound business
principles. Persons responsible for management of the dairy organisa-
tion do not have the requisite powers while these are vested with others
who have no direct responsibility in the management of the dairy
plants. In the ultimate analysis, there is dilution of responsibilities and,
therefore, of accountability. Professional management, very necessary
for the growth of the business cannot function effectively with such
constraints. Staff in dairy organisations are employed, guided and con-
trolled by general rules of Government service. Because of limitations,
these rules cannot serve as effective instruments for motivation of the
staff for good performance or make them production conscious. Strict
discipline necessary for the growth of a business organisation is absent.
Being guided and remotely controlled, the pricing and purchase policies
do not respond quickly to market changes. Marketing aspect of the
business is thus badly neglected. On top of these serious organisa-
tional weaknesses, administrative and political decisions with regard
to fixation of procurement and selling prices of commodities often
create difficult financial problems for the dairy organisation. Such
decisions act at times as disincentives for milk production and pro-
curement or become instrumental in diversion of milk to other
channels.

29.4.4 Government dairies were set up when the cooperative
organisation had not made a success and performed a useful role
in providing a remunerative market for rural milk and a good city
supply of milk. The Government milk supply schemes have not been
able to build up direct contact with producers of milk. Milk collection
and chilling centres are mostly dominated by middlemen who have no
basic interest in development of dairying.

29.4.5 Investments on milk production enhancement programmes
are done through separate departments which have no responsibility
regarding milk procurement. In spite of decline in procurement of milk,
the Government milk schemes are often forced to take more commit-
ments for supply. There is heavy demand of milk from milk supply
schemes in urban areas mainly because of unrealistically low consumers’
price. Consequently, in Government milk schemes, as stated earlier
there is great dependency on imported milk solids to tide over milk

shortages.
29.4.6 There is a gradual realisation that Government departments

are not designed for running commercial dairy plants. So changes are
now being effected in the organisational structures and autonomous
Dairy Development Corporations are being set up in the States for
operating the dairy plants as business enterprise. We are informed
that the State Dairy Development Corporations are functioning with
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varying degrees of success in different States depending upon the degree
of autonomy and the professional competence available in the or-
ganisations. Where such organisations are strictly controlled by Govern-
ment departments or where the Board of Management is unduly
influenced by political pressures the results have not been satisfactory.
The transfer of management to the Corporation in such cases is
merely nominal. Whereas in the instances where the State Dairy
Development Corporations have attained effective control of manage-
ment, distinct improvements have been observed in the functioning
of the dairy plants following the changes made.

Privately Owned Dairy Plants

29.4.7 Several major citics have a few small privately owned milk
processing plants that market pasteurised liquid milk to the consumers.
Many of these have a good reputation for quality, but they cater large-
ly to the demands of the richer minority in the cities and do not
contribute significantly to the city’s overall milk supply. There are
other privately owned dairy product manufacturing concerns that have
concentrated their activities mainly on production of luxury products
frequently with foreign brand names. Several such concerns working
with foreign collaboration have remained mostly only in the baby-food
market. These concerns, by and large, lack the advantages of coopera-
tive organisation inasmuch as they cannot have the same intimate
relationship with the milk producers. It is sometimes said that ‘privately
owned dairies are suitable for production of “sophisticated” dairy
products, but it is hard to see any evidence to support such a statement.
The most “sophisticated” dairy product made in this country is baby
food and indigenous production of this product was initiated by a co-
operative,

29.4.8 In general, the privately owned dairies remain on the peri-
phery of the country’s dairy development, perhaps because they have
not found ways of undertaking wrban liquid milk marketing which
is the backbone of our dairy marketing and which is characterised by
larger scales of operation, lower profit margins than most privately
owned dairy business have accustomed themselves to bear. It has
been reported that one of the malted milk plants working with foreign
collaboration declared eightytwo per cent dividend in its second year
of operation.

29.4.9 1t has, however, to be admitted that the privately owned
dairy plants have also made some useful contributions towards the
development of dairy industry in the country. Even the privately
owned dairy plants which have been set up under foreign collabora-
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tion taking out large amount outside the country as profit and/or
royalty have indirectly induced other manufacturers entirely under
Indian ownership to come into the field. A few of them have tried
to organise procurement of milk directly from the producers and have
also introduced some dairy extension service in the rural areas covered
by them. These plants, however, do not share the profits with the
producers, Furthermore, the cost of providing inputs and services is
very high and not so effective, rendering the system inefficient and
increasing the overheads, resulting in high consumer price and lower
producers’ price. However, by establishing these plants in India at a
time when ‘sophisticated’ products like baby-food and condensed milk
were not produced in India some foreign exchange was saved as the
country was then entirely depending on imports. The situation is
different now since the entire requirement of these products is being
met indigenously.

29.4.10 Besides the private manufacturers of dairy products men-
tioned above, there are other groups of privately owned indigenous
firms. Some of these deal with fluid milk, and some with products like
butter and cheese. Keeping in consideration the useful role the private
organisation is playing in promoting the growth of the dairy industry,
we are of the view that so long as the private industries do not come
in the way of development of cooperative organisation of milk pro-
ducers, they should be allowed to function subject to their providing
inputs for enhancement of milk production in the milksheds. Should,
however, a private concern attempt to get into unfair competition
with a farmers’ dairy cooperative organisation which is a main plank
of national policy, it has to be restricted in its activities.

29.4.11 Some joint stock companies are working in the field of
dairying. For healthy growth of dairying in the country, it should be
enjoined that the companies keep reserved a stipulated minimum per-
centage of shares for the milk producers in their respective  milk
sheds. It should also be cnsured that the producers have an effective
representation on the Board of Management of the companies so that
the interests of the producers are fully safeguarded. These measures
would encourage the milk producers to participate in the venture of
the joint stock companies.

Dairy Plants under the Cooperative Sector

29.4.12 Attempt to develop dairying through cooperative organisa-
tions was made as early as 1917 when the first cooperative milk
society was formed in Bengal to supply milk to the city of Calcutta.
Several dairy societies were established which federated into the

6 M of A&R/76—12
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Calcutta Milk Union. A pasteurisation plant was set up to supply
pasteurised milk in bottles. Since then several cooperative dairy orga-
nisations have been registered in different parts of the country but in
actual fact none but the dairy cooperatives in Gujarat grew up into
viable dairy complex. Many dairy cooperatives in different States
went into liquidation. As the Government took initiative in register-
ing new cooperative milk societies, the numbers continued to increase
in spite of liquidation of the old ones.

29.4.13 At present milk is produced by a large number of small
and marginal farmers and landless people and the surplus available for
being marketed by each individual producer is very small. Pooling
of the surpluses has many economic advantages and if it is done
through a cooperative society, the benefits of pooling will accrue
directly to the producers. However, as most of the cooperatives failed
to develop properly, doubts have naturally been expressed in the
efficacy of employing the cooperative structure for development of
dairying in the country. This has happened in spite of the fact that
in most of the developed countries in the world dairying is based on
cooperative organisation. It would, therefore, be useful to examine
the causes that led to the success of several cooperatives in Gujarat
and especially that of the Kaira District Cooperative Milk Producers’
Union. The success of the last named cooperative is accepted as out-
standing in the country.

29.4.14 The dairy cooperatives in Gujarat State developed an
organisational structure described below. Village primary societies
have federated directly into a District Milk Producers’ Cooperative
Union, through which they own and operate their dairy plant, market
their milk and milk products produced by the members as also techni-
cal inputs for enhancement of milk production through professional
managers and technical officers employed directly by the Union. As
it is owned by the milk producers, the organisation is responsive to
producers’ needs. At the same time, it imposes no financial burden
on the State exchequer.

29.4.15 After reviewing the role played by private cooperative
institutions and dairy projects, we are of the view that dairy develop-
ment programmes can best be organised by the cooperatives of the
milk producers. A recommendation to this effect has already been
made by us in our Interim Report on Milk Production. We may
recapitulate here some of the salient features of the successful milk
cooperatives. -

29.4.16 The milk producers should be organised into primary/
village level milk cooperative societies. While forming these societies

it should be ensured that each village level cooperative becomes a
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viable economic entity. The primary societies should also provide
the services and inputs such as artificial insemination service, veterin-
ary first aid, sale of cattle feed etc. supplied by the union. The socie-
ties should invariably test milk and pay on the basis of quality. The
union should make available supply of testing equipment and regular
supplies of chemicals for testing. The payment should be made as
far as possible twice a day. This results in favourable cash-flow and
enables the producers to operate the household budgets with the milk
produced. The societies should employ paid secretary and other staff
for testing, keeping of accounts etc. The society’s staff should be
trained by the union for providing services like artificial insemination.
The societies should not involve themselves into direct operation of
cattle loans as that would lead to favouritism and groupism.

29.4.17 The societies should also ensure that the entire demand
of milk in the village is met within the village by offering milk for
sale at collection points, preferably at cost price. Persons not invol-
ved in production of milk or those associated with private milk
business should not be allowed to become members of these societies.

29.4.18 The primary milk societies should be federated into a dis-
trict level milk producers union which should own and operate the
chilling centres, dairy plant, cattle feed plant, artificial insemination
centre and semen bank. The union should also provide facilities for
health service and dairy extension service. The management of the
entire infrastructure owned and operated by the cooperative union
should be left to exceptionally competent persons and there should
be no day to day interference by the directors of the cooperative
union. The general manager of the union should be given full freedom
for conducting day to day operations of the union. The board of
directors of the union should be elected from amongst the chairmen
of the primary societies and the chairman of the union elected by the
members of the board.

29.4.19 Technical services and inputs like supply of semen to the
primary societies, mobile veterinary aid, supply of fodder seeds, supply
of cattle feeds and extension services should be managed by the union.
The cost of these services should be included in the operating cost of
the union and met and charged to the cost of milk price. The union
should also ensure that it realises the best value for the producers’ milk.
The profits made shall be shared with the individual members of the
primary societies. Another key factor associated with the success of
some of the cooperatives is concurrent and continuing audit of both the
union and primary societies. It enables the cooperatives to use audit as
an effective tool of management. The unions should be able to raise
finances required for furtherance of their objectives from banks and
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other financial and promotional institutions.

29.4.20 Many examples of unsuccessful cooperatives have been
mentioned earlier. We recommend that to ensure avoidance of such
failures in cooperative ventures in future, the task of forming primary
societics as well as the district level unions should be entrusted to a
team of specially qualified workers with adequate experience of or-
ganising such cooperatives. It is also recommended that wherever milk
cooperatives are to be formed the producers from that area should
be familiarised with the operation of successful cooperative dairy
societies.

29.4.21 The bye-laws of milk cooperatives should be such as to
ensure successful formation and smooth and effective operation. Since
the objective is to ensure growth with social justice and as about 75
per cent of the producers in the country belong to the weaker sections of
the community, we would like to reiterate strongly the recommendation
made in our Interim Report on Milk Production that in areas
demarcated for dairy development at least 1/3rd of the producers
are drawn from groups of small farmers and 1/3rd from marginal
farmers and agricultural labourers.

29.4.22 While recommending development of dairying on coopera-
tive lines we recognise that in many areas it may not be possible to
introduce complete cooperative structure from the very beginning. In
such a situation we recommend that the State dairy corporations may
take up the functions of the unions while milk collection should be
organised only by primary societies in the villages. The State dairy
corporations should, however, promote formation of cooperative unions

as soon as possible and handover the operations and the facilities to
the unions.

5 MANUFACTURE OF DAIRY EQUIPMENT

29.5.1 With the progress of dairy development in the country, the
demand for dairy equipment for milk collection and processing is
steadily increasing. Only about 15 years ago, practically all equip-
ment and components had to be imported. Government of India en-
couraged progressive local manufacture of machinery of various kinds
required for the processing of milk and manufacture of milk products.
At present, most of the dairy equipment is manufactured in the coun-
try by different small and large industries. The Directorate General
of Technical Development (DGTD) estimated that while the value
of praduction of daity equipment was Rs. 3 crores in 1970 it increased
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to Rs. 10 crores in 1974.

29.5.2 With the tempo of development taking place in the dairy
industry in public, cooperative and private sectors, the demand for
dairy machinery and equipment has rapidly increased. The National
Dairy Development Board and the Indian Dairy Corporation in their
effort to accelerate and harmonize the overall development of dairying,
have materially contributed to the awareness of the potentfial capacity
of the country to manufacture sophisticated dairy equipment. The
response of the manufacturing concerns in the country to meet the
requirements of the growing dairy industry is quite commendable.
There are, however, various complex problems viz., import restric-
tions, high customs duties and problems connected with quality of
local raw materials etc. that are impeding further growth of the
manufacturing industry at present. In order that there may not be
any setback to the dairy equipment manufacturing capacity developed
in the country we recommend that these problems should be examined
by the Government in collaboration with the NDDB/IDC and con-
cerned or interested parties for taking necessary remedial measures.

29.5.3 Although a large variety of dairy equipment is now being
manufactured in the country, there are some sophisticated items
which have not yet been taken up for manufacture locally, e.g., sepa-
rators and clarifiers of high capacity, homogenizers, large ice-cream
freezers, heat exchangers etc. The demand for such equipment at
present is limited but with the expected accelerated growth of the
industry the demand is bound to increase. Moreover, several of these
equipment are used for other processing industries. We, therefore,
recommend that the possibility of having these equipment manufac-
tured indigenously should be encouraged.

29.5.4 At present some items of dairy equipment are being exported
to foreign countries. In the expanding dairy industry of many deve-
loping countries there is scope for expansion of export market for
the local dairy equipment manufacturing firms. We are of the view
that in order to encourage indigenous manufacture of dairy equipment
the Government should negotiate with these countries to explore the
possibilities for the supply and installation of complete dairy plants
on turn-key basis which should include advisory service and training
of personnel. If considered necessary, a consortium of public and
private equipment manufacturing firms may be established for this
purpose.

29.5.5 As it is the policy of the Government of India to attain self-
sufficiency in various industries, it is of importance that the dairy
equipment manufacturing industry further improves its standards and
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design of equipment to suit local conditions and is geared to meet
the equipment requirements of the expanding market for processed
milk and milk products in the country. To attain this objective, it
is necessary to create new additional capacities for production of dairy
equipment in the public/cooperative sector. We are informed that the
1DC intends to enter the field of manufacture of dairy and allied
equipments. The Corporation may be supported in this venture.

6 PROJECTIONS FOR MILK DEMAND, PROCESSING AND MARKETING

29.6.1 The target for milk production by the year 1985 is put
at 44.17 million tonnes, We have recommended in Chapter 28 on Cattle
and Buffaloes that by 1985 150 districts covering 100,000 milch
animals each should concentrate on milk production. It is also anti-
cipated that 4,500,000 milch animals would be covered by cattle
development programmes in other areas. Milk production is expected
to be more than doubled over the coming decade. It is generally agreed
that efficient organisation of procurement, processing and marketing of
rurally produced milk would stimulate the production of additional
milk as planned. A large proportion of the extra milk would, therefore,
need to be processed. This would involve the effective linkage of 150
good milksheds with the urban demand centres.

29.6.2 The present installed capacity of dairy plants in the country
is estimated to be 3.0 million tonnes annually. The current throughput
of these dairies in the organised sector is estimated to be 2.3 million
tonnes. The processing capacity to be achieved by the end of Fifth Five
Year Plan is expected to be 4.0 million tonnes.

29.6.3 The estimated urban demand by 1985 is expected to be
12 million tonnes annually. The urban milk demand for these towns
with a population of over 50,000 is expected to be 8 million tonnes
annually by 1985. The aim should be that the organised sector should
capture and command the milk market in these towns, enabling them
to become price/quality leaders. The organised sector should, therefore,
have an installed capacity to handle about 90 per cent of the urban
demand. Therefore, the capacity of these urban plants should be 7.2
million tonnes annually by 1985. Since the processing capacity at
present is 2.3 million tonnes, additional facilities would be required to
process nearly 5 million tonnes of milk annually or approximately
150 lakh litres of milk per day.

29.6.4 As explained earlier, the production of an additional 22
million tonnes of milk should be concentrated around feeder/balancing
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plants with an installed capacity of 30 million litres/day. It is antici-
pated that by 1976 the installed capacity of feeder/balancing plants
would be nearly 5 million litres/day. The additional installed capacity
required by 1985 would be 25 million litres/day.

29.6.5 Planning, programming, monitoring, implementation and
operation of the 150 dairy complexes, processing of some 14 million
tonnes of milk in feeder/balancing dairies and urban milk plants
would call for the collection and processing of a large amount of
data related to milk production, procurement and enhancement inputs,
organisational efficiency, feasibility studies, critical path analysis, de-
mand analysis and computation of price/product mixes etc. It would
also need the availability of data ‘on real time’ basis for the operation
of the national milk grid. We note that the NDDB has already under-
taken systems development work in these areas and is in the process
of obtaining a computer to serve the needs of the dairy industry.

29.6.6 In Chapter 10 on Demand Projections we have indicated
that in 2000 AD the estimated requirement of milk would be 49.36
million tonnes comprising 31.81 million tonnes for rural areas and
17.55 million tonnes for urban areas according to low estimates and
according to high estimates 64.40 million tonnes covering 42.39
million tonnes for rural areas and 22.01 million tonnes for urban areas.
In Chapter 28 on Cattle and Buffaloes we have indicated that total
milk production by 2000 AD will be 64.40 million tonnes, if the
proposed programmes for livestock development are successfully
undertaken and the infrastructure for the provision of inputs and
marketing of the surplus milk are developed. Of the 64.40 million
tonnes production anticipated in 2000 AD, almost the entire amount
will be produced in rural areas and arrangements will have to be made
for marketing of 22.01 million tonnes of milk from rural areas to
the urban areas. We are not venturing at present, any further estimates
of the facilities required by way of infrastructure for collection,
processing and distribution of this quantity of milk since it is difficult
to visualise the size of demand centres as they will grow at that
distance of time from the present. It is also difficult at this stage to
visualise the future developments in the field of dairy technology.

7 ADMINISTRATIVE AND INSTITUTIONAL STRUCTURE

29.7.1 For implementation of dairy modernisation, on the scale
recommended here, the institutional structure must increase its scope
and effectiveness in anticipation of its mounting tasks. The composi-
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tion of each institution must reflect the interests of those whom it should
serve, with built-in stimuli to ensure social awareness and self-
supportive growth.

Evolution of Institutions at National Level

29.7.2 Considerable advances have been made recently in the
institutional structure of dairy development. However, if modern dairy
industry is to develop as rapidly as required, its institutional structure
must grow in anticipation of future needs. Although dairying, as a
part of agriculture, is a State subject, the Government of India in the
Ministry of Agriculture and Irrigation, plays a pivotal role in dairy
development. We recommend that the dairy wing of the Government
of India should continue to lay down policies, plan and promote dairy
development programmes, monitor their progress and bring around
discipline in the industry. We have also recommended later in para
29.7.14 that the provisions relating to the Milk and Milk Products
Order should be enforced by the Agriculture Ministry. This will entail
additional work. This wing should be strengthened so that it can
increase its contribution to dairy development in securing support and
acting in a liaison capacity for dairy development institutions vis-a-vis
other departments of Government and the Planning Commission,
strengthening the operations of the law in support of dairy develop-
ment, building the channels of communication between dairy projects
and institutions of research and teaching. The Ministry should not
undertake commercial operations and should divest itself of the
responsibility for operating the Delhi Milk Scheme.

State Level Institutions

29.7.3 State Governments : In most of the States, several Depart-
ments/Directorates are looking after the work of milk production,
health coverage, milk procurement and marketing. In some of the
States, there are also 3 or 4 separate functionaries such as Directorate
of Veterinary Services, Directorate of Animal Husbandry and Direc-
torate of Dairy Development and the State Dairy Development Cor-
porations. This multiplicity of departments apart from increasing the
cost and diluting the responsibility has created confusion and inter-
departmental rivalries. In some States, problems have increased further
as scparate Ministers look after these different departments.

29.7.4 The State Governments should set up a unified depart-
ment to deal with milk production, processing and marketing. Its
function should be to assist in the formulation of dairy policies and
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to monitor their implementation. Execution of projects and especially
operation of dairies, should not be attempted by this department. We
have discussed the organised aspects of the department in greater
detail in Chapter 62 on Administration.

29.7.5 State Dairy Development Institutions : Many  State
Governments have already set up State Dairy Development Corpora-
tions for implementation of dairy development plans. We note with
satisfaction that State Dairy Development Corporations have already
been formed in West Bengal, Karnataka, Bihar, Andhra Pradesh,
Haryana, Gujarat, Tamil Nadu, Punjab, Madhya Pradesh and Rajas-
than. This approach to implementation of dairy development pro-
grammes is to be commended. Each such State institution should
build up its capacity for project design and development and for
coordination of its State milk grid. As each of its dairy projects
becomes viable, however, it will be well advised to hive off their
operations to the district level milk producers’ cooperatives. The
district level milk cooperatives could also be federated into a market-
ing federation as has been done in Gujarat. In such a case, the fede-
ration can become the regional link in the national milk grid. On the
basis of the experience gained by the Gujarat Federation, the State
Governments should consider promotion of such Federation in their

States.
The Indian Dairy Corporation/National Dairy Development Board

29.7.6 The formation of the National Dairy Development Board
and the Indian Dairy Corporation has been discussed earlier. At
present the IDC is responsible for implementation of Operation Flood.
The IDC should now be broadened and strengthened so that it can
act as a finance house and promotional institution for speeding up
the reorganisation of the dairy sector as a whole.

29.7.7 The National Dairy Development Board as mentioned
earlier was set up by Government of India in 1965. The NDDB has
now developed significant capacities for project planning, processing
and implementation. It is now in a position to offer complete facade
of services including feasibility studies, execution of dairy projects on
consultation/turn-key basis, organisation of milk producer coopera-
tives, consultancy services in the fields of dairy husbandry, milk pro-
cessing, marketing and management. It also offers facilities for custom
made training programmes for the development of manpower required
to manage the various dairy development programmes. Over the years,
the NDDB has also attracted in its fold high calibre technical personnel
in different disciplines connected with dairy work.
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29.7.8 Originally it was intended that NDDB should implement
Operation Flood Project. However, because of its constitutional limita-
tions, it was found that this responsibility could not be vested in them,
hence the Indian Dairy Corporation was created under the Companies
Act. The NDDB and the IDC have a common chairman, and many of
the Directors of the IDC are also the Members of the National Dairy
Development Board. The Board, in fact, has been working as the
technical and development wing of the IDC. As we visualise the
greater role of IDC in guiding and helping day to day operations in
the country on a large scale, even after the completion of the Opera-
tion Flood Project, it would be desirable for IDC to have a strong
research and development wing of its own. We, therefore, recom-
mend that the NDDB may be merged with the IDC as its research
and development wing. The integration of these two institutions is
necessary as it would lead to integrated approach, better coordination
and economy of the operations. The outstanding success of the NDDB
was due to its operational freedom and the competent technical leader-
ship it has enjoyed throughout. We, therefore, recommend that even
after merger of the Board with IDC, it should have the same freedom
of operation as it has at present. )

29.7.9 The dairy industry in the country is still in its formative
stage and it has got vast potentialities for expansion. It is generally
felt that the success of IDC and the NDDB within this short period
has been to a great measure due to the technical leadership that these
organisations enjoyed. We would, therefore, recommend that the
reorganised IDC should continue to have technically qualified persons
as Chairman and Managing Director. 'The Board of Directors should
also be from amongst professionally qualified persons in the field of
dairying, animal husbandry, management and finance.

Legal Fiscal Measures

29.7.10 The legal and fiscal measures adopted in the country have
considerable effect on development of dairying. The recent imposi-
tion of excise duty on milk products such as skim milk powder and
table butter has resulted in adversely affecting the efficient and econo-
mic year-round supply of milk. We recommend that skim milk
powder, unsalted butter and other dairy products used for preparation
of reconstituted milk for urban milk supplies may be exempted from
imposition of excise duty.

29.7.11 The Factories Act continues to make split-shift working
difficult. Most dairies have two clearly defined 4 hour periods each
day when their requirement of semi and unskilled labour attains a
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peak. If this requirement could be met on a split-shift basis, dairy
plants could operate more efficiently and pay their least paid workers
better.

29.7.12 The Prevention of Food Adulteration Act controls the
quality of milk and products. In practice, it is applied less rigorously
to the liquid milk or products handled by the traditional dairy sector.
It is applied more rigorously to organised dairies which adopt more
stringent quality control procedures. This difference in rigidity in en-
forcement of the Act encourages a market structure which is inimical
to dairy development.

29.7.13 It is recommended that the enforcement of Prevention of
Food Adulteration Act be intensified to ensure that consumer con-
fidence in modern dairy products is not eroded by adulterated/imitation
products. For example, if margarine is allowed to be coloured yellow,
the product may find its way into the market as butter. Such imitation
and also the production of so called “vegetable milks” without

proper control can erode the consumer confidence in dairy

products.

29.7.14 There is no 'unified control over the location and size
of dairy plants, procurement areas are not delineated for dairies nor
is any dairy organisation legally obliged to assist milk production
enhancement in its procurement area. The Industries Development
and Regulation Act originally exempted from licensing projects re-
quiring an investment of up to Rs. 25 lakhs. This exemption level
was recently raised to Rs. 1 crore to encourage an increase in pro-
ductive investment. It was later realised that a dairy factory costing
Rs. 1 crore could handle as much as 1,00,000 litres of milk daily
and the uncontrolled proliferation of such plants could seriously
impinge upon the orderly marketing of milk. The exemption level for
dairy projects was, therefore, reduced again to Rs. 25 lakhs. How-
ever, even now there exists in some areas a jig-saw puzzle of plants
with overlapping procurement requirements. In fact, anarchy still
reigns in many procurement areas. No developed country with a
significant dairy industry has been able to develop it on this free-for-
all basis. A draft Milk and Milk Products Control Order which inter
alia envisages control of dairy plant construction, delineation of milk-
sheds vis-a-vis authority for milk procurement, responsibility for in-
creasing milk production etc. is under the consideration of the Govern-
ment of India in the Ministry of Agriculture and Irrigation. We re-
commend that Government should expedite the examination
of the draft and take steps for ecarly enactment of necessary

measures.
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8 SUMMARY OF RECOMMENDATIONS

29.8.1 The main recommendations made in this chapter are given
below.

1. Corrective measures should be taken to ensure adequate pro-
duction of milk to meet the market demand and development of effi-
cient systems of movement of milk from production to demand centres.
Adequate facilities should be created for conservation of milk during
the flush season for utilisation during the lean season. A rational
milk pricing policy should be adopted to emcourage milk production.

(Paragraph 29.3.6)

2. Techno-economic feasibility studies should be made to explore
the possibilities of large scale production of traditional milk food deli-
cacies in manufacturing plants. Similar studies should be undertaken
to determine the optimal balance that a dairy organisation has to main-
tain between processing of fluid milk and manufacture of milk pro-
ducts to make it a profitable commercial enterprise.

(Paragraph 29.3.14)

3. Processes for utilisation of milk by-products should be deve-
joped for commercial exploitation. Dairy and Food Research and
other Institutes should standardise methods of manufacture of milk
food delicacies and undertake research studies for improving the storage
life, flavour and taste of various traditional milk food delicacies and
their packaging.

(Paragraph 29.3.15)

4. Epergetic steps should be taken in milk producing regions to
establish strong cooperative organisations of milk producers.

(Paragraph 29.3.21)

5. Chilling centres should be installed by the dajry organisation
-only when unavoidable.

(Paragraph 29.3.25)

6. A clear-cut policy should be laid down by the Government

of India for purchase of marketable surplus skim milk powder for
creating an adequate buffer stock of this product.
(Paragraph 29.3.32)
7. Delivery systems with different kinds of milk cans and more
particularly with tamper proof sanitary cans should be given trials
on a wider scale to determine the convenience and economy of opera-
tion of the system and its acceptability to the consumers.
(Paragraph 29.3.54)
8. Detailed techno-economic feasibility studies should be under-
takeq by large city milk plants for processing, packaging and delivery
of milk. This should be done by the plants in collaboration with the
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National Dairy Development Board, National Dairy Research Institute
and other Institutions with good dairy engineering workshops.

(Paragraph 29.3.55)

9. While planning is done for a city milk supply project, steps

should simultancously be taken to ensure sale of milk in the connected

milkshed areas through cooperative organisations.
(Paragraph 29.3.56)

10. Dairy development programmes should keep in view the
prospective growth centres in non-milkshed areas for organising milk

supply to these regions as necessity arises.
(Paragraph 29.3.56)

11. Consistent with demand-supply situation, a dairy organisatiomr
should adopt a pricing policy for milk procurement that would ensure

an even supply of milk throughout the year.
(Paragraph 29.3.63)

12. Dairy industry should accept the two-axis pricing policy for
milk procurement as this is rationally based on evaluation of both the

fat and solids-not-fat content of milk.
(Paragraph 29.3.70)

13. The sale price of milk and its products should be fixed in

a manner that would enable the organised dairy industry to pay remu-

nerative price to the milk producers and meet the cost of collection,

processing and distribution of milk and milk products. The sale

prices should also cover the cost of services rendered in connection

with channelising the inputs for milk production, keep a fair margin
of profit and yet make the price of the commodities competitive.

(Paragraph 29.3.71)

14. The dairy industry should achieve efficiency in organising

service to the milk producers for marketing inputs for milk production

enhancement.
(Paragraph 29.3.74)

15. An efficient milk pricing organisation should be set up in
each dairy plant and in each State to fix the producer and consumer
prices of milk from time to time. An inter-State authority should be
established for the same purpose to coordinate the activities of the
dairy plants that collect milk from more than one State. These and other
recommendations contained in the report of the Milk Pricing Com-
mittee (1972) appointed by the Government of India should soon be

implementéd.
(Paragraph 29.3.79)

16. So long as the private industries do not come in the way
of development of cooperative organisation of milk producers they
should be allowed to function subject to their providing inputs for
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enhancement of milk production in their respective milkshed areas.
(Paragraph 29.4.10)
17. To encourage the milk producers to become shareholders of
joint stock companies working in the field of dairying, the companies
should keep a stipulated minimum percentage of shares reserved for
the milk producers. The companies should also have an effective
representation of the milk producers on the Board of Management so
that the interests of the producers are fully safeguarded.
(Paragraph 29.4.11)
18. As dairy development programmes can best be organised by
the cooperatives of the milk producers, the producers should first be
organised into Primary/Village level cooperative societies. Persons not
involved in milk production or those associated with private milk busi-
ness should not be allowed membership of these societies.
(Paragraphs 29.4.16 and 29.4.17)
19. The primary milk producers’ societies should be federated
into a district level milk producers’ union.
(Paragraphs 29.4.18 and 29.4.19)
20. The responsibility of forming the Primary Societies and the
District Unions should be entrusted to a team of specially trained
persons with experience in the field of cooperative organisation.
(Paragraph 29.4.20)
21. In the States where complete cooperative structure of milk
producers’ unions does not exist but State Dairy Corporations have
been formed, the Corporations should take up the functions of the
Unions that have not yet come into existence strictly as an interim
measure. State Dairy Corporations should promote the formation of
the complete structure of cooperative unions as early as possible and
hax}d over the operations and facilities of the organisation to the
unions as soon as those are established.
(Paragraph 29.4.22)
22. The problems now being encountered by the dairy equip-
ment magufacturing firms should be examined by the Government

in collaboration with the concerned interested parties to find out satis-
factory solutions.

o (Paragraph 29.5.2)
23. The possibility of indigenous manufacture of the dairy equip-

ment now being imported should be explored.
(Paragraph 29.5.3)
24. The Government of India should negotiate with the Govern-
ments of foreign countries to explore the possibilities for the supply
and installation of complete dairy plants on turn-key basis which
should include advisory service and training of personnel.

(Paragraph 29.5.4)
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25. The Indian Dairy Corporation should be encouraged to enter
the field of manufacture of dairy and allied equipment.
(Paragraph 29.5.5)
26. The dairy development wing of the Union Ministry of Agri-
culture and Irrigation should be adequately strengthened to equip
itself properly to meet the needs of increasing dairy development in
the country. The Ministry should not undertake commercial operation
and should absolve itself of the responsibility for the operation of the

Delhi Milk Scheme.
(Paragraph 29.7.2)

27. The State Governments should set up a unified department to
deal with production, processing and marketing of milk. Operation of
dairy plants should not be undertaken by Government departments.

(Paragraph 29.7.4)

28. The State Dairy Development Corporations should build up
the capacity for project designing and development and for coordinat-
ing the functioning of the respective State milk grids.

(Paragraph 29.7.5)

29. The Indian Dairy Corporation should be strengthened so that
it can function as a finance house and a promotional institution for

speeding up modernisation of the organised dairy sector.
(Paragraph 29.7.6)

30. The National Dairy Development Board should be merged
with the Indian Dairy Corporation to form its research and develop-
ment wing. This wing should continue to enjoy the operational
fexibilities and facilities which are being enjoyed by the Board at

present.
(Paragraph 29.7.8)

31. The reorganised Indian Dairy Corporation should continue to
have technically qualified Chairman and Managing Director. The
Board of Directors should also be constituted with persons profes-
sionally qualified in dairying, animal husbandry, management and

finance.
(Paragraph 29.7.9)

32. Enforcement of Prevention of Food Adulteration Act should be
intensified to ensure that consumer confidence in milk and milk pro-
ducts obtained from organised dairy plants is not eroded by adultera-

ted /imitation products.
(Paragraph 29.7.13)

33. A draft of Milk and Milk Products Control Order is under
consideration of the Union Ministry of Agriculture amfl Irrigation. The
draft should be scrutinised expeditiously by the Ministry for early

enactment of necessary measures.
(Paragraph 29.7.14)
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APPENDIX 29.1

(Paragraph 29.3.7)

Pattern of Milk Utilisation in India

Per cent of total used for

Milk Ghee Butter Curd Khoa Cream Ice Others

Year as be- cream
verage

1951 . . . . 393 393 60 88 44 05 0.7 0.4

1956 . . . . 39.1 400 6.1 68 44 0.5 0.7 0.4

1961 . . . . 452 31.8 6.4 8.1 47 19 0.7 1.2

1966 . . . . 4.5 32.7 6.3 7.8 49 1.9 07 1.2
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APPENDIX 29.2
(Paragraph 29.3.70)

Two-Axis Pricing of Milk

Value of fat—Rs. 15.00 per kg.
Value of solids-not-fat—Rs. 10.00 per kg.

Fat Fat SNF
percen- value  percentage : 8.5 8.6 8.7 8.8 8.9 9.0
ta,
8 SNF value: 85.0 86.0 87.0 88.0 89.0 90.0
. 60 145 146 147 148 149 150
63 148 149 150 151 152 153
66 151 152 153 154 155 156
69 154 155 156 157 158 159
72 157 158 159 160 161 162
75 160 161 162 163 164 165
78 163 164 165 166 167 168

81 166 167 168 169 170 17
84 169 170 17 172 173 174
87 172 173 174 175 176 177
175 176 177 178 179 180

Nooc oA LMULUBRRRS
CHXNRANONANDRNDONDNSD

90

93 178 179 180 181 182 183

96 181 182 183 184 185 186

99 184 185 186 187 188 189

102 187 188 189 190 191 192

105 190 191 192 193 194 195
In actual

This is only an example to illustrate the principle of two-axis pricing.
practice, custom made reckoner would need to be worked out for dsfferent seasons and

according 1o local prices for fat and solids-not-fat.

Note :

6 M of A&I/76—13
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APPENDIX 29-3

{PRARAGRADH 25.3.76)
PRICING EFFECTS ON PROCUREMENT AND ’

SEASONAL DAIRY PLANT UTILISATION

A-1: COW & BUFFALO HERD, A-2: COW & BUFFALO HERD,
NORMAL PROCUREMENT PROCUREMENT WiTH SEASONAL
PREMIUM

9

50 | J
i 4
80]
JUNE MAY JUNE MAY
B~1. BUFFALOES ONLY, T < BUFFALOES ONLY,
=] B
NORMAL PROCUREMENT ROCUREMENT WITH SEASONAL

PREMIUM

JUNE May JUNE Mav
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SHEEP AND GOATS

1 sHEEP

Introduction

30.1.1 India possesses 40 million sheep (1972)! and ranks
sixth among the countries of the world in sheep population.? No
reliable data regarding the contribution of sheep to the national
income are available. However, according to a rough estimate, it
may be around Rs. 140 crores per annum. This figure is based on
the annual (1972) production of about 34.5 million kg wool, 101
million kg mutton, 14.6 million pieces of skins and the value of
manure and by-products like casings, offals etc.

30.1.2 Sheep farming provides employment opportunities to a
large section of the population, particularly to the weaker sections
of the community in hilly, drought prone and desert areas. As stated
in paragraph 3.4 of the Interim Report on Poultry, Sheep and Pig
Production through Small and Marginal Farmers and Agricultural
Labourers for Supplementing their Income (hereinafter referred to
as Interim Report on Poultry, Sheep and Pig Production), sheep
rearing can be introduced as a subsidiary occupation on a mixed farm-
ing basis in all agroclimatic regions excepting heavy rainfall areas.
Because of their ability to graze very close to the roots of herbage,
sheep can 'utilise sparse and low set vegetation on which other species
of livestock may not be able to subsist. Sheep droppings improve
the fertility of soil considerably and penning of sheep in harvested
fields (sheep folding) brings in additional income to the flock owners.
Since sheep rearing does not require any large investment in buildings
and equipment, it offers good scope for exploitation by the small and
marginal farmers and agricultural labourers.

30.1.3 The average production of wool and mutton of indigenous
sheep is, however, very low. For instance, a Rajasthani sheep on an
average produces annually about 1.4 kg wool compared to 5 to 6 kg

1 Eleventh All-India Livestock Ceasus—1972 (Provisional),
2 FAO Production Year Book, 1972 Vol. 26, 189—191.
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of fine wool in countries like Australia, New Zealand and United
Kingdom.! The quality of wool from the indigenous sheep is inferior
because of higher average fibre diameter, presence of medullated
especially kempy fibres and a very large heterogencity both in fibre
diameter and staple length. Even some of the fine and combsworthy
Indian wools are harsh to feel, the major portion being of the coarse
carpet quality. The Indian carpet wool also lacks lustre but strong
alkali treatment can provide it. The autumn shorn wool in north
western region, however, gets brittle and stained when so treated.
Brittleness makes these carpets prone to shedding especially when
vacuum cleaned. The canary colouration results in uneven dyeing
and subsequent differential fading leading to skitriness. The carpets
made out of such wool, therefore, fetch 24 to 30 per cent of price
of Iranian, Afghanistani and Chinese carpets in foreign markets.?
Production of mutton of indigenous sheep is also low in comparison
with that of exotic breeds. Rams and ewes of indigenous breeds on
an average weigh between 27 and 36 kg and between 18 and 27 kg
respectively, while purebred rams of many exotic breeds weigh bet-
ween 60 and 113 kg and ewes between 54 and 74 kg.! The dressing
percentage in Indian breeds excepting in Mandya is also lower than
in most exotic mutton breeds. The low production of mutton and
wool from the indigenous sheep is mainly due to the economic back-
wardness of shepherds, nonadoption of scientific methods of breed-
ing, feeding and management and extremely poor grazing resources.

Regional Distribution of Sheep

30.1.4 There is a wide variation in the types of sheep found in
different parts of the country. Taking into conmsideration the varying
agroclimatic conditions and the types of sheep found in different
zones, the following four regions can be distinguished:

(i) The northern temperate region comprising Jammu and
Kashmir, Himachal Pradesh, and hilly parts of Uttar
Pradesh has approximately 3.09 million sheep producing
medium to fine wool. The region carries 7.6 per cent
of the total sheep population and produces 2.06 million
kg or 6 per cent of the total wool produced in the coun-
tcy.  The important breeds in this region are Gurez,
Karnah, Bhakarwal, Gaddi, Kashmir Valley and Rampur
Bushair. Quite a sizeable proportion of the sheep popu-
lation in this region especially in Jammu and Kashmir

1 Daroga Singh, Rajagopalan, M. and Maini, J. S.

Monograph on estimation of wool production,
Indian Council of Agncultural Research, New Delhi.

2 Acharya R. M., 1974. mproving Carpet Wool Production and Quality. Indian Farming 24 : 29.
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consists of crosses between the indigenous amd exotic
fine wool breeds.

(i) The north western region comprising Punjab, Haryana,
plains of Uttar Pradesh, Rajasthan, Gujarat and Madhya
Pradesh has 13.1 million sheep producing mostly coarse
carpet quality wool, except Chokla and Pattanwadi
which produce medium to fine quality carpet/medium
apparel wool. This region is mostly arid and semi-arid
and carries about 32.4 per cent of the sheep population
which contributes 22.1 million kg or 64 per cent of the
total wool. Important sheep breeds of this region are
Chokla, Nali, Magra, Pugal, Marwari, Jaisalmeri, Malpura,
Sonadi, Lohi, Maunjal, Muzzafaranagari, Pattanwadi
(Kutchi) and Jalauni.

(iii) The southern peninsular region comprising Maharashtra,
Andhra Pradesh, Karnataka and Tamil Nadu has 21
million or 52 per cent of the sheep of which 10 to 12
million produce no wool and the rest produce coarse,
hairy and coloured fleeces. This region produces 9.68
million kg or 28 per cent of the total wool and has breeds
like Deccani/Bellary, Nallore, Mandya, Mecheri, Ramnad,
Madras Red, Nilgiri, Coimbatore, Hassan and Trichi
Black. Of these Deccani/Bellary, Mandya and Coimba-
tore produce extremely coarse and hairy fleece. Other
breeds except Nilgiri do not produce any wool and are
primarily used for meat production. The Nilgiri which
has been evolved by crossing indigenous hairy breeds
with exotic breeds (Cape Merino, South Down, Chevoit
etc.) produces fine wool.

(iv) The eastern region comprising Bihar, West Bengal, Orissa,
Assam and other eastern states has 3.2 million sheep
mostly maintained for meat. The region carries 8 per
cent of the total sheep population and produces 0.64
million kg or 2 per cent of the total wool. This region
has no distinct breed of its own except in case of Bihar
where Shahbadi and Chotta Nagpuri breeds are found.
The sheep in this region are of meat type and produce
small quantity of wool which is extremely coarse and
hairy except in Arunachal Pradesh where a small number
of better wool quality sheep are available.

Sheep Husbandry Pgactices

30.1.5 Sheep raising is mainly in the hands of the weaker sections
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of the community which either do not possess land or their landhold-
ings are so small that crop cultivation does not provide remunerative
employment all the year round. Further, in the major sheep rearing
areas especially in north western districts of Rajasthan grazing and
stock watering resources are available only for a few months in a
year, compelling shepherds to lead a nomadic life. As stated in
paragraph 9.10 of the Interim Report on Desert Development, the
system of constant migration is one of the main reasons for the high
percentage of illiteracy among these sections of the people. Even
children of the family have no chances of education because they are
also constantly on the move and are employed by their family for
grazing the sheep flocks. Due to lack of education these sheep owners
are not able to appreciate and adopt improved sheep husbandry prac-
tices brought to them by extension workers.” Sheep husbandry has thus
remained in a neglected state. Migration and grazing practices have
an impact on the present status of sheep husbandry in the country.
30.1.6 Migration of flocks : In the northern hill region, migration
of sheep usually starts in April-May and it takes about a month for
the flocks to reach the alpine pastures. The flocks graze on these
pastures for about 5 to 6 months and then start returning to the foot-
hills by September-October and reach the destination by November.
The time taken to reach the alpine pastures largely depends upon wea-
ther conditions and the vegetation available on the route of migration.
In the hill areas, one or two members of the family go with the flock
during migration but the rest stay behind to look after agricultural
operations. The economic condition of shepherds in this region is
better than that of their counterparts in the plains. As mentioned in
paragraphs 9.7, 9.8 & 9.9 of the Interim Report on Desert Develop-
ment, a fairly large percentage of sheep in Rajasthan is maintained on
migratory basis. According to an estimate about 1.5 million sheep
migrate from the State every year and out of this about 0.6 million sheep
are on migration all the year round®. Sheep migration is a regular prac-
tice with the sheep breeders of the western arid districts of Jaisalmer,
Barmer, Jodhpur, Pali, Jalore, Nagaur and Bikaner. It is understood
that prior to Partition, sheep from Jaisalmer and Barmer districts
used to migrate to the canal areas of Sind during the months of March
to Junc while the sheep from the eastern areas used to migrate towards
further east or southwards to the bordering areas in the States of Uttar
Pradesh, Madhya Pradesh and Gujarat. Sheep breeders from the
districts of Jaisalmer, Barmer and Bikaner and parts of Jodhpur prac-
tise temporary migration extending over periods of 6 to 9 months. The
flock owners usually start migration with their sheep after Diwali festi-

1 Sapre M.V. Migration of Sheep in Rajasthan. (Mimeo) Department of Sheep & Wool, Rajastha
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val in November. Sheep flocks excepting those from Barmer and
Jaisalmer districts tusually migrate towards the south to Madlya Pra-
desh taking different routes and finally reach Nagda which is a central
place for sale of wool. Sheep flocks also move towards east to Uttar
Pradesh along the Chambal and Yamuna river belts. It has been esti-
mated that about 0.2 to 0.3 million sheep from Jaisalmer and Barmer
and parts of Jodhpur and Jalore migrate towards Gujarat and the bree-
ders arrange for the sale of wool at Deesa in Gujarat. As the routes
towards Madhya Pradesh are new and quite unfamiliar to the sheep
breeders of Jaisalmer and Barmer they do not migrate long distances
except under very acute conditions of drought and scarcity of fodder.
This may perhaps be one of the reasons for heavy losses of sheep sus-
tained by the sheep breeders of these districts during continuous
drought periods. Sheep flocks from parts of Bikaner, Churu and Sikar
districts usually migrate towards north to areas in Haryana, Punjab
and Delhi. Sheep owners of Nagaur district practise migration all
the year round because of heavy pressure on land and they depend on
the forest areas in Rajasthan and Madhya Pradesh for the grazing of
their sheep. Maintaining sheep on migration through most part of the
year does not permit the sheep owners to obtain adequate income from
their flocks. With such a system of constant movement of sheep over
long distances with uncertain grazing and stock watering facilities, the
sheep owners are unable to adopt scientific methods of breeding for
genetic improvement of stock. Shearing of sheep in distant places and
sale of wool at far away markets do not give them any chance for
organised collection, processing and marketing of wool and the sheep
breeders are unable to bargain for a remunerative price. These diffi-
culties could be alleviated if the State Animal Husbandry/Sheep and
Wool Departments set up service centres on the migration routes. -
30.1.7 Grazing : In the north temperate region sheep are grazed on
alpine pastures during most of the summer months; in autumn and
winter seasons, they are grazed on harvested fields in the lower ranges
of the hills and reserve forests. Usually 7 to 8 hours of grazing is
practised in a day. However, grazing in winter does not meet the nutri-
tional requirement espccially for the animals in advanced pregnancy.
This reduces lambing percentage and results in poor lamb survival and
growth due to low mothering ability. Serious efforts are, therefore,
called for in improving grazing/fodder resources during the winter.
. This is possible through raising a short term fodder crop after rice. It
is estimated that even at present about 13 per cent of the flocks are
hand fed on some grains, conserved fodder or green leaves during
winter. In the north western region, sheep are grazed on uncultivated
lands during monsoon months. During post-monsoon period when
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kharif crops are harvested, they are grazed on stubbles. In November
and December non-migratory flocks are mostly grazed on uncultivated
lands, whereas migratory flocks are grazed on harvested fields and in
reserve forests on their migration routes. Top feeding by lopping
tree branches and the feeding of pods are common, During
extreme summer months, the flocks are grazed in the cool hours of
the day and rested during the noon hours. In the peninsular region,
there is hardly any migration of flocks. The flock size in this region
is generally small and the sheep are mostly grazed on stubbles
in the harvested fields or in forest or hilly areas. The sheep have
thus to subsist at present mostly on stubble, tree loppings and grasses
in denuded lands all over the country except in northern hill region
where during summer they graze on relatively better pastures in the
alpine region. Almost no attention has so far been paid to improve
grasslands and to make provision for supply of drinking water to
the flocks.

30.1.8 Penning and housing : In the north temperate region after
the flocks return from the alpine pastures, 80 per cent of the flockmen
pen their sheep in the open near the houses, 18 per cent along with
other animals and 2 per cent on the ground floor of their houses. In
Rajasthan, 59 per cent of the flocks are penned in open fields away
from the houses, and the rest in kuicha courtyards near the houses. In
the peninsular region specially in Andhra Pradesh, 41 per cent of the
flocks are penned in enclosures near the houses and the rest in the
open fields!. Sheep normally do not require elaborate housing facilities
but provision of suitable shelter particularly for young lambs, pregnant
ewes and breeding rams will definitely increase productivity and reduce
losses due to mortality. It is, therefore, necessary to provide cheap
houses with thatched roofs made of locally available material and
thorny fences. In areas normally experiencing extreme cold or hot
winds, some protection against the winds should also be provided.

Economics of Sheep Rearing

30.1.9 Sheep rearing is extremely important in the rural economy
of a number of States. But very little information on the economics
of sheep rearing in different agroclimatic regions is available at present.
The Central Sheep and Wool Research Institute (CSWRI) conducted
a limited survey in 1972 on the economics of sheep rearing in Chokla
and Nali tracts of Rajasthan®. These studies indicated an average

1 Sample survey for estimation of wool production, 1959—64. Institute of Agncultural Research
Statistics, ICAR, New Delhi.

2 Acharya, R.M. and Saxena, S.K. 1972, Review of Research in Sheep Production. Mimeo, Central
Sheep and Wool Research Institute, Avikanagar.
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annual income of Rs. 3,881/- for Chokla and Rs. 5,642/- for Nali,
with a flock size of 100 breedable ewes, attendant rams and their
followers. The major difference in the economic returns of the two
breeds was due to differences in wool yield and the number of lambs
born and their survival rate. It was observed at the CSWRI Farm
that the Rambouillet X Chokla halfbreds provided 25 per cent more
economic returns from the sale of wool as compared with the Choklla
breed. We expect that improvement in production and quality of
wool due to crossbreeding, provision of a better health cover and ade-
quate supply of feed and fodder will ensure higher returns. However,
no reliable data are available on the economics of supplemental feed-
ing of sheep during growing stages, breeding seasons, later part of ges-
tation, lactation, etc. In our opinion, it is necessary for the purposes of
planning sheep development programmes to have detailed information
on these aspects. We, therefore, recommend that the Indian Council
of Agricultural Research (ICAR) and agricultural universities should
initiate without delay studies in this direction.

Population Estimates and Trends

30.1.10 The population of sheep according to the quinquennial cen-
suses for 1919-20, 1924-25, 1929-30, 1934-35, 1939-40 and 1945
was 22.60, 23.13, 25.22, 22.13, 25.08 and 19.97 million respectively.
These figures show a steady increase in sheep population during the
period 1919-20 to 1929-30, but a decline during 1934-35 and another
in 1945. These declines were probably due to indiscriminate slaughter
of sheep to meet demands of food during scarcity years preceding 1934-
35 census, and during the second world war preceding 1945 census.

30.1.11 After Independence the distribution of sheep population in
the different States/Union Territories during the period 1951 to 1972

is shown in Table 30.1.

TABLE 30.1

Distribution of Sheep Population in India

(in '000)
SL State 1951 1956 1961 1966 1972
No. -
1 2 3 4 5 6 7
1. Andhra Pradesh . 10,193 7,846 8,363 8,004 8,343
2. Assam . . 33 169 54 49 25
3. Bihar . . 908 1,051 1,156 1,247 983
4. Gujarat 1,481 1,652 1,722
5. Maharashtra } . 3,645 3,715 2,093 2,205 2,128
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1 2 3 4 5 6 7
6. Haryana 516 459
7. Punjab . 846 1,230 925 444 436
8. Himachal Pradesh . 627 697 662 1,049 1,040
9. Jammu & Kashmir . 979 1,465 1,163 1,152 1,072
10. Karnataka . . 4,346 4,060 4,765 4,748 4,827
11. Kerala . . . 432 98 24 12 10
12. Madhya Pradesh . 687 901 1,009 1,016 1,009
13. Manipur . . * 1 4 9 2
14, Meghalaya . . .. . .. 21 18
15. Nagaland . . . .o .. .. * *
16. Orissa . . . 682 1,079 994 1,182 1,369
17. Rajasthan . . 5,393 7,373 7,360 8,806 8,556
18. Tamil Nadu . . 7,926 7,042 7,160 6,621 5,615
19. Tripura . . . 1 7 3 2 2
20. Uttar Pradesh . . 1,636 1,906 2,462 2,623 1,956
21. West Bengal . . 622 611 535 639 808
22. Union Territories . 7 8 10 18 15
all-India . . 38,962 39,259 40,223 42,015 40,395

Source : All India Livestock Census—Eighth to Eieventh.
Populatjon below 500 is indicated by *

It will be observed from Table 30.1 that there has been a progressive
increase in sheep population during the period 1951 to 1966, but the
1972 census shows a small decrease in the all-India figure, the States
contributing most to this decrease are Tamil Nadu, Uttar Pradesh
and Bihar. A much smaller decline was also observed in the important
sheep rearing States of Rajasthan, Jammu & Kashmir and Himachal
Pradesh. It is however, difficult to explain the reasons for this decline.
It is necessary to point out that the censuses do not give breakup of
different categories like ewes, rams and young of the exotic, crossbred
and indigenous stock. Since these data are required for analysing the
trends in sheep population and for determining the progress of the
sheep development programmes, we recommend that from the next
census onwards these breakup figures should be collected on a sample
basis.

Wool Estimates

30.1.12 Reliable estimates on production of wool in the country
are lacking. Those that have been published (Table 30.2) by various
agencies are mainly based on the total sheep population and ad-hoc
estimates of average wool yield.
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TABLE 30.2

Sheep Population and Estimated Wool Production in India

Year Sheep Greasy wool
popula-  production
tion based (million kg)

on live-

stock

census

(millions)
1951 . . . . . . . . 38.96 27 50*
1956 . . . . . 39.25 31.00* (27 S54)**
1961 . . . . . . . . 40.22 32.70*% (28.74)**
1966 . . . . . . . . 42,01 35,.50% (32 72)**
1972 . . . . . . . . 40.39 34.481 (35.45)**

Source: * Wools and Woollens of India—Handbook of Statistics and Government Notifications—
Published by the Indian Woollen Mills® Federation, Churchgate Chambers, Bombay-20.

(1971).
** Figures in parentheses are those reported by the Directorate of Marketing and Inspection

Miaistry of Agriculture and Irrigation.
+ Projected from 1966 figure.

The data given in Table 30.2 show that there was an increase of
about 8 million kg in wool production from 1951 to 1966. This in-
crease may be attributed mainly to the progressive rise in sheep popu-
lation and perhaps only a very small fraction to an increase in wool
yield as a result of sheep development programmes taken up under the
Five Year Plans.

30.1.13 In addition to the two sources mentioned in Table 30.2
attempts have also been made by other agencies to asscss the produc-
tion of wool in the country at different points of time. The IARS con-
ducted sample surveys in 5 States and by projecting the regional esti-
mates for the whole country on certain assumptions, estimated that the
total annual production of greasy wool in 1966 was 28,420 tonnes
(28.42 million kg).! The Commonwealth Secretariat estimated that
production of greasy wool in India during the year 1972-73 was 33
million kg.2 In the draft Fifth Five Year Plan the production of wool
in 1973-74 was estimated at 30.10 million kg and this figure is re-
ported to be based on the information obtained from the various State
Departments of Animal Husbandry/Sheep and Wool.? It is estimated
that 57 per cent of the total wool produced indigenously is of the car-
pet quality and 43 per cent is of the apparel quality. Of the 43 per cent
apparel quality 15 per cent is of the combing type and 28 per cent is
used for woollen apparel.

30.1.14 Information on wool production on a complete enumeration

1 Sample survey for esumates of wool production Reports of the Institute of Agricultural Research
Statistics (ICAR) for the years 1959—63 : New Deiht.

2 The Indian Wool Textile Industry, World Wool Digest. 1973, 23,

3 Deaft Fifth Five Year Plan, Planning Compussion, Governmeat of India, New Delhi.
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basis would of course be the most reliable estimate on the pro-
duction of different categories of wool and the total production in the
country. Such a procedure, however, is not only very costly but also
difticult. The IARS had, therefore, taken recourse to the modern tech-
niques of random sample survey while undertaking studies on sheep
rearing practices and production of wool. The IARS conducted sur-
veys in Gujarat, Rajasthan, Mysore (now Karnataka), Himachal
Pradesh and Andhra Pradesh. We recommend that the sampling design
formulated by the IARS should be used by the States for the estima-
tion of wool production. The Ministry of Agriculture and Irrigation is
contemplating to carry out under the Fifth Plan systematic sample
surveys simultaneously in all the States for estimation of production of
livestock products, such as milk, eggs, meat, wool etc. One particular
product would be chosen for a particular year. This procedure should
be continued on a regular basis and the estimation of wool production
should be taken up in a particular year in all the states.

Progress of Sheep Development

30.1.15 The East India Company initiated programmes for cross-
ing indigenous sheep with exotic fine wool breeds to improve the qua-
lity and quantity of wool for feeding the woollen mills in the United
Kingdom. These were probably the earliest attempts in this direction.
No definite information regarding the crossbreeding programmes, the
exotic breeds used and the number of sheep imported is, however,
available. A few old records indicate that some success was achieved in
crossbreeding work, particularly with Cape Merino, around Poona
where 4,000 to 5,000 crossbred sheep were raised. The crossbred sheep
produced wool superior in quality and more than four times in quan-
tity than the indigenous sheep. However, the good work done faded
away within a period of 10 years as the programme could not be con-
tinued. The Royal Commission on Agriculture (1928) attributed this
to lack of organisational setup. Some trials were undertaken at the
Amrit Mahal Farm in the former Mysore State but they also failed. It
appears that some of these sheep were taken to Nilgiri hills and are
still available there in small numbers producing fine quality wool. A
number of sporadic crossbreeding trials were also undertaken in the
first half of the nineteenth century in Punjab, Bengal and Madras.
Southdown and Cape Merino were the exotic breeds used in these trials.
The experience was that the Cape Merino crosses thrived better than
those from the British breeds.

30.1.16 In the first decade of the twentieth century programmes of
crossbreeding the local and Bikaneri breeds with Merino and Romney
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Marsh rams were undertaken at a number of places in United Provinces,
both in plain and hill areas. Although grading of local and Bika-
neri sheep with exotic rams continued upto the second generation, no
consistent results were achieved and the experimental work was dis-
continued for want of financial provision and lack of organisation.
Simultaneously, breeding of Bikaneri sheep with Merino was under-
taken at the Government Livestock Farm, Hissar and continued over
a number of years resulting in the evolution of a new breed, Hissar-~
dale. Although there is no authentic record regarding the level of
Merino inheritance in the crossbreds interbred to create Hissardale, it
is believed that it was around 75 per cent. A small flock of this
breed is being maintained at the Government Livestock Farm, Hissar
and appears to be well adapted to the extreme heat and severe dry
cold climate of north Indian plains. We are informed that there has
been some deterioration in the performance over the years which
could possibly be due to inbreeding resulting from small effective
population size and little selection. Immediate efforts to improve
this breed through outcrossing this flock with some fine wool breeds,
e.g. Rambouillet/Merino followed by selection for greasy fieece pro-
duction and fleece quality are called for. The superior rams of the
breed should be used for upgrading indigenous breeds in the north-
western arid and semi-arid plains for improving wool quality.

30.1.17 With the constitution of the Imperial (now Indian) Coun-
cil of Agricultural Research (ICAR) a number of pilot experiments
for breeding superior sheep were undertaken from 1938 to 1949 in
different parts of the country. With the experience gained it was deci-
ded that the improvement of indigenous breeds in the plains through
selection should receive priority and that crossbreeding should be res-
tricted to the temperate Himalayan region and to sheep rearing areas
of the western part of Deccan plateau. In 1952 a comprehensive plan
for sheep development on regional basis to deal with the problems of
evolving superior breeds and for studying different aspects of sheep hus-
bandry was prepared by the ICAR. The establishment of a fullfledged
centre for conducting research on sheep and wool in each of the three
regions, viz., the temperate Himalayan region, the dry Northern plains
and the Southern region was also sponsored by the ICAR. Sheep
breeding farms were established at Banihal and Riasi in Kashmir, Gwal-
dom in Uttar Pradesh, Sarhan in Himachal Pradesh. Darjeeling in
West Bengal, Jorbir (Bikaner) in Rajasthan, Pattan in Gujarat, Poona
in Maharashtra, Nilgiris (Ootacamund) in Madras and Gaya in
Bihar. The breeding programmes included selective breeding within
the indigenous breeds or crossing them with exotic fine wool breeds.

30.1.18 During the First Plan, crossbreeding trials on indigenous
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sheep with different exotic breeds were carried out. Regional centres
were set up in Uttar Pradesh hills, Rajasthan and Deccan Plateau.
During the Second Plan three sheep breeding farms were established
for production of stud breeding rams, and sheep and wool extension
centres were started in some States for carrying out improvement in the
rural areas through the supply of superior stud rams. A wool testing
laboratory was set up at each farm to help in the assessment of wool
improvement through the sheep and wool extension activity. During
the Third Plan, the existing sheep breeding farms were strengthened.
A large scale sheep shearing wool grading and marketing programme
was initiated in Rajasthan with the assistance of Food and Agriculture
Organisation of the United Nations. Another significant achievement
was the establishment of the Central Sheep and Wool Research Insti-
tute in 1962. At the beginning of the Fourth Plan there were 84 sheep
breeding farms, 602 sheep and wool extension centres and 52 supple-
mentary sheep breeding centres in operation in the entire country.

30.1.19 The ad hoc Sheep Breeding Policy Committee which was
constituted by the Government of India in 1970 had suggested that in
order to meet the shortage of stud rams, 20,000 exotic sheep of fine
wool breeds for producing breeding rams should be imported. Besides,
an equal number of good quality stud rams of indigenous breeds
should be produced.! For achieving this objective, a Central (Indo-
Australian) Sheep Breeding Farm was set 'up at Hissar during the
Fourth Plan with a foundation stock consisting of 3,000 ewes and
300 rams of Corriedale breed. We have been informed that the Farm
has now a strength of about 8.000 Corriedale sheep. Two large sheep
breeding farms were also set up in the private sector, one in Maha-
rashtra and the other in Gujarat for producing purebred and cross-
bred rams. Further, the Government of India initiated action to set up
large sheep breeding farms one each in Jammu and Kashmir, Rajas-
than, Andhra Pradesh, Karnataka, Madhya Pradesh and Bihar during
the Fourth Plan. We are informed that most of these farms are in
early stages of development as they were started in the later part of
the Fourth Plan. Since these farms are to play a very important role
in sheep development programmes through the supply of superior
germplasm, every effort should be made to fully develop them within
the shortest possible time.

Experience with Exotic Breeds

30.1.20 The importation of exotic sheep started as early as the

1 Report of the 4d hoc Commuttee on the Sheep B ding Policy, Ministry of Food & Agricul-
ture, Community Development and Cooperation (Department of Agriculture), 1970,




SHEEP AND GOATS 189

beginning of the 19th century. A definite record of breeds or number of
sheep imported in early 19th century is not available. However, most
of these imports were extremely small in number and imported animals
were primarily used for crossbreeding with indigenous breeds for
improving their wool yield and quality. There are records of impor-
tation of Southdown and Cape Merinos during this period. In the ear-
lier part of the 20th century, importation of Merino and Romney Marsh
was made in United Provinces. Merinos were also imported for Pun-
jab and maintained at the Government Livestock Farm, Hissar. Spora-
dic importation of Merino sheep was also effected in Mysore (now
Karnataka) State. Five rams and 10 ewes of Merino from South Africa
were imported in 1938 for the Sheep Breeding Research Station,
Poona. These did not survive for more than 5 years apparently for
lack of nutrition. In 1952 a small flock of Merino comprising 5 rams and
10 ewes was imported by Uttar Pradesh Government for their Sheep
Breeding Research Station, Pippalkoti. In 1940, importation of rams
of Cheviot, Border Leicester, Weinsleydale from Britain and Merinos
from Australia was made. The British breeds did not perform well. In
1951 import of one Delaine Merino ram and 10 Rambouillet sheep
was effected. No serious problems in the maintenance of the exotic
breeds were faced in Jammu and Kashmir. Since 1953-54 there has
been continuous importation of exotic breeds like Corriedale, Border
Leicester, Polworth and Rambouillet in Uttar Pradesh. The Corricdales
and Border Leicester were imported only in 1953 whereas Polworth
and Rambouillet were imported over a number of years. We hawe
been informed that the Corriedales and Border Leicester did not fair
well whereas the Polworth and Rambouillet performed satisfactorily.
In 1964, a flock of 300 ewes and 100 rams of Rambouillet breed was
imported for the Central Sheep and Wool Research Institute (CSWRI)
and in 1968 a flock of 26 rams, 90 ewes and 71 lambs of Corriedale
was imported for the CSWRI Substation at Mannavanur. Since 1969
there has been large scale importation of Corriedales from Australia
for Andhra Pradesh, Himachal Pradesh, Jammu & Kashmir and for
the Central Sheep Breeding Farm, Hissar. Some importation of polled
Dorset, Southdown and Dorset Down was also made for Mysore (now
Karnataka). Rambouillet sheep for the States of Jammu and Kashmir,
Himachal Pradesh, Maharashtra, Mysore (now Karnataka), Uttar Pra-
desh and Rajasthan and Russian Merinos for the States of Jammu and
Kashmir, Himachal Pradesh, Rajasthan, Gujarat, Tamil Nadu were also
imported during the last few years.
30.1.21 No critical data on the performance of the exotic breeds
in various agroclimatic conditions of the country have been maintain-
ed. It, however, appears that most of these exotic breeds have done
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fairly well in dry cool climate and their performance has been extre-
mely poor in hot humid and even in hot arid climate. The experience
gained so far in the maintenance of exotic breeds under the Indian
conditions has shown that cool dry climate, assured fodder supply,
adequate grazing land, efficient health cover and suitable housing are
essential for their survival and satisfactory performance. It has also
been found necessary that the sheep to be imported should
come from the regions having more or less the same type of
climate that prevails in the areas where they are to be stationed in the
country. Further, it should be ensured that the sheep for import are
selected from as large a number of flocks as possible to ensure greater
genetic variability.

Requirement of Wool

30.1.22 Fine wool : According to the Textiles Commissioner,
Bombay (Ministry of Foreign Trade), the present annual require-
ments of the worsted sector and the Defence is of the order of 8.90
million kg of scoured wool and this is expected to remain more or less
at the same level in the near future. Considering the total installed
capacity of 2.04 lakh spindles in worsted sector and 1.33 lakh spindles
proposed to be installed in the Fifth Plan period, the requirement of
wool in worsted sector on two-shift basis is around 38 million kg of
scoured or approximately 76 million kg of greasy wool. The present
dailability of combing quality wool from internal sources is only about
3.5 million kg (scoured).! Thus, the estimated gap between the re-
quirement of the Indian Woollen Industry and the availability from
internal sources is 34.5 million kg of fine wool on scoured basis. How-
ever, the estimated gap to meet the internal requirement of scoured
fine wool is only 5.40 million kg.

30.1.23 Carpet wool : Considering the present installed capacity
and the expansion anticipated in the near future, the requirement of
wool for the woollen and carpet sectors is estimated as 21.5 million
kg scoured wool on two-shift basis or 36 million kg greasy wool. The
position with regard to availability of carpet wool is also not satisfac-
tory. Further, there is a great scope for increasing the export of carpet
wool and carpets. The carpet industry is contemplating the installation
of Mackey type tufted carpet plants and when this is done, the re-
quirement of carpet wool would increase considerably. The Khadi In-
dustries and Cottage Industry Sectors would require 8 million kg wool.
Some of the requirements of the Khadi and Cottage Industries are met

1 Pretiminary Report of the Special Sub-Group on Wool Production of National Comimnittee on Sciencek
and Technology, 1974.
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from tops made available from the organised sector.

30.1.24 Breeding for fine wool production : Improvement in fine
wool production can be brought through selection for fleece weight and
fleece quality, the latter as determined by average fibre diameter and
medullation percentage. The fleece weight and fleece quality characters
are moderately to highly heritable and are negatively related
genetically. Consequently, selection within the indigenous breeds
based on an index combining first six monthly greasy fleece weight
and average fibre diameter improves both the characters. Because
the level of performance of indigenous breeds is low, the progress
through selection is necessarily slow. Selective breeding against medul-
lation percentage was undertaken on Deccani sheep at Sheep Breeding
Research Station, Poona and on Bikaneri and Lohi at Government
Livestock Farm, Hissar in 1950s.! There was some decrease in medul-
lation percentage and a correlated decrease in average fibre diameter.
For quicker improvement, it may, however, be desirable to grade up
the inferior wool producing breeds with indigenous superior wool
breeds or crossbreeding them with exotic fine wool breeds.

30.1.25 Grading up with superior indigenous breeds especially
Bikaneri was undertaken in Andhra Pradesh, Karnataka, Tamil Nadu
and Uttar Pradesh. The grading up programme did not do well in
the southern states as the Bikaneri rams did not survive long, presuma-
bly because of their poor adaptation to hot and humid climate. There
was, however, an improvement in wool production and quality as
reflected in an increase in staple length and a decrease in medullati?
percentage and average fibre diameter. The improvement through suc
grading up has been quite successful in Uttar Pradesh as neither the
rams of Rajasthani breeds nor their crosses faced serious problem
of survival as in the southern states. The selection within indigenous
breeds against medullation percentage and grading up with superior
indigenous breeds did not result in reduction in medullation percentage
and average fibre diameter to the standards required for fine apparel
production.®

30.1.26 Sporadic attempts at crossbreeding indigenous breeds with
exotic fine wool breeds like Merino, Rambouillet, Polworth etc. have
been made. The number of exotic sires in almost all the cases had been
small. The results, in general, indicated the superiority of crossbreds
over the indigenous purebreds involved m crosses in body weight,
greasy fleece weight, and fleece quality except in Polworth crosscs
with Rampur Bushair in Uttar Pradesh. Except for the survivability

1 Acharya R.M. (1974). Evaluation of Native Breeds of Sheep for Wool and Mutton and Scope for
Introduction of Exotic Inheritance. Indian Journal of Genetics, 34 945,

2 Recent Efforts at Sheep Improvement : Rescarch in Ammal Husbandry, Review of work done
during 192454, ICAR, New Delhi.
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and lambing percentage, there was no heterosis exhibited by the
crosses as shown by their superiority over their parent breeds. The sur-
vivability of halfbreds was similar to that of the indigenous breeds
involved in the crosses but higher crosses did show higher mortality
compared to the indigenous breeds. There was some improvement
in wool quality with the increase in exotic inheritance over 50 per cent.
Where more than one exotic breeds were used on the same indigenous
breed, Rambouillet performed better in crosses. Similarly where more
than one indigenous breeas were used with the same exotic breed,
the carpet wool breeds, particularly Bikaneri (Magra), showed
superiority. (

30.1.27 The Ad hoc Committee’ on sheep breeding policy had
recommended that in the northern temperate zone, crossbreeding with
Rambouillet and/or Merino should be undertaken