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ABSTRACT

Dajal breed of cattle will continue to be the main
draft animal in West Pakistan until farming is mechanized
with tractors. At present, there is a shortage of draft
cattle in Pakistan as compared to the total requirements
for work animals. The Govermment Dajal Cattle Breeding Farm
at Qadirabad, along with two other farms, was established
by the govermnment to increase the availability of draft |
breeds of cattle and foster their propagation by supplyiﬁg
breeding bulls to interested farmers and local bodies in
the country-side.

A research study was conducted at the Qadirabad
Farm from 1958 to 1961 to work out the cost of production
of Dajal breeding bulls and heifers and to see if this
cost could be reduced. In the report on this study wvarious
cost items have been discussed in detail.

The cost of production of a breeding bull from
birth to maturity at 2.5 years of age was found to be
Rs. T24.70 and Rs. 644.72 for the two groups included in
the study. The cost of raising a heifer up to the age of
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960 days, the average age at first service for one of the
experimental group, was Rs. 752.37 and the computed cost
for the average farm heifer at maturity at 1,035 days of
age was Rs. T799.72.

The main cost items were cost of the calf at birth
(33 to 37 percent), cost of feed (37 to 41 percent), cost
due to mortality (14 percent), labour (4 to 4.4 percent),
and interest on invested capital (6.6 to 6.8 percent)
aggregating 98 percent of the total cost.

It was concluded from the study that the cost of
a calf at birth, the major cost item forming a very high
proportion of the total cost, can be reduced substantially
by following improved management practices. Costs due to
mortality, labour and interest on invested capital can
also be reduced along with reducing the cost of calf by
better care of the cows and the calves.

The cost of a calf represented the differences
between the expenditures for maintaining a cow from one
calving to the next and the value of milk and manure she
produced during that period. This difference was large due
mainly to the high cost of maintaining the cow during the
long intervals between calves and low value of the small
amount of milk yield per lactation (1,742 pounds). Related
factors causing the maintenance cost to be high were

found to be:



1. Older age at first calving (1,346 days).

2. Longer calving interval (493 days).

3. Longer dry period (257 days).

4. Small number of calves produced during produc-

tive 1life by a cow (average 4.15 calves).

These different factors and their implications have
been dealt with in detail in the study and it was concluded
that cost of a calf at birth can be reduced substantially
by improving feeding, housing and better management
practices.

Through study of records of milk production of
dams and their daughters, it was found that due to failure
to check the milk production records of the dams of the
bulls used in the breeding herd, the milk yield of the
progeny of various bulls had gone down as compared to the
mothers of the females. Milk yield could be increased by
selective breeding based on progeny testing of bulls bred
to cows from high producing family lines, as indicated by
the higher production of the daughters of one of the bulls.

The most important management factors responsible
for low productivity of cows and high cost of raising a
calf were found to be improper feeding, breeding, housing
and disease control practices.

Various recommendations for increasing the produc-
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tivity of the Dajal cow and reducing the cost of a calf
at birth based upon the coneclusions derived from this

study and results obtained from research at other places

have been included in the thesis.
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CHAPTER I
INTRODUCTION

Since time immemorial, the bullock has been the main
draft animal in West Pakistan. It has been used for tilling
the land, for transport of commodities from one place to
another in carts, in pre-rail and pre-motor days for the
transport of amies and war material in times of war, etc.
This is also confimmed by the archeological findings at
Mohinjo-daro, the old Indus civilization which dates back
to 2,500 to 5,000 B.C. where oven baked clay models of oxen
and carts have been found. Hindu mythology called the cow
'mata', meaning mother, due to two reasons; the milk of the
cow, and the oxen being the main source of draft power for
all practical purposes.

| The situation has not changed much since Mohinjo=-
daro days. The bullock is still the pricipal draft animal.
Other animals have also been used but only when and where
bullocks are not available, particularly due to inability
of the user to purchase, poverty being the reason.
il
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Difficulties in Mechanization

Bullocks still far exceed all of the other kinds

of work animals available in Pakistan, even though in many

other countries of the world draft jobs are performed

with the help of automatic machines. Many factors have

contributed to this dependence on bullock as the principal

draft power. The same factors can be held responsible for

preventing expansion of tractor cultivation on a large

scale in Pakistan. The National Planning Board enumerated

a few of them in the following paragraphs:

1.

2.

28

4.

1

Pakistan has a large labour force, the greater part
of which is under-employed. There is also unem-
ployment. The rate of population growth is high
and there is a pressing and continuing need to find
employment for those not now fully employed, and
for young people who join the labour force each

year.

Existing individual holdings are small and often
fragnented and possibilities of large scale fam
management are limited.

Foreign exchange involved in the import of tractors
is considerable. The use of foreign exchange,
already scarce, can be justified on import of ,
tractors only if it can be established that the
addition to national income brought about by the
use of tractors thus imported is at least as great
as could be brought about by any altermate use of
the same amount of foreign exchange.

When losses resulting from delayed work on account
of frequent breaking down of the machinery are
added to the direct expanses, the maintenance and
upkeep of tractors becomes extremely costly.

lpakistan, National Planning Board, The First Five
exr o

Pl - cember, 1 Karachi:
Eﬁﬁcaﬁons, E§§gs, p.BE.
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Besides these other reasons which retard mechani-

zation are:

1.

High Initial Cost The financial position of the
famer is very weak and the initial cost of a
tractor is very high. The majority of farmers are
carrying on farming on the bare subsistance level;
they have no means to procure and invest the sum
to pay for a tractor.

No Mechanically Minded Farmers Farmers are not

mechanically minded and the use and upkeep of
machinery requires that the user to be such so
that proper care of the machines can be taken.
This is also a cost factor since in the absence of
technical knowledge the appointment of a full-time
driver-mechanic is needed which is a constant cost
factor, though the machine may or may not be in
use.

Lack of Repairing Facilities Tack of repairing
facilities and of spare parts is another factor
which prevents introduction of tractor cultivation
to a large scale. Once a part is broken or some-
thing goes wrong with the machine, it may take
months to put the machine in use again. If such a
breakdown happens during the sowing season, it may
cost the farmer the loss of his whole crop. This
necessitates keeping of bullocks side by side with
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tractors, where such machines have been introduced,

o that in case of breakdown of the machine animal

draft power can be used for the different farming

operations.

It can be safely concluded that for a long time to
come, cattle will be the main draft power available to the
farmer in Pakistan, although some of the farms may be
mechanized to a2 varying extent. Even after farm mechaniza-
tion, famers will keep cattle to supply food in the fomrm
of milk and beef to the country where the consumption of
both the items is far below the nomal nutritional level.

Estimated Requirements of Work Animals in West Pakistan
It will be evident from Table 1 that the total

area under cultivation in West Pakistan is 38,272,000 acres.
Oout of this total the estimated area under irrigated
cultivation is 23,551,000 acres.

It is estimated by the Department of Agriculture,
West Pakistan, that a pair of good bullocks can cultivate
about 12.5 acres of irrigated or 25 acres of unirrigated
land. But keeping in mind the existing condition of work
animals and the availability of land area per cultivator,
a pair of bullocks can work but 10 acres of irrigated or
2b acres of unirrigated land. This gives the required
number of bullocks for working the present irrigated and
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unirrigated land to be 6,182,000.2

TABLE 1
BULLOCK REQUIREMENTS OF WEST PAKISTAN

Area Number of Number of
Type of Work (Thousand Acres per Bullocks
Acres) Pair of° Required

Bullocks (Thousand)

Cultivation
Irrigated land 25,551 10 4,710
Unirrigated land 14,721 20 1,472

Wew area to be
put under culti-

vation 10,000 15 1,500
Carts, country-

oil presses, etc. 64
Total Number of bullocks needed 7,746
Existing number of work animals 4,424
Deficiency 3,322

Source: West Pakistan, Department of Animal Husbandry,
"Objective Planning in Animal Husbandry" (TLahore: undated
and mimeographed), pp.2-3.

By the end of the Second Five Year Plan, another
10,000,000 acres of land is expected to be supplied with
water. This land includes part of the existing unirrigated

farming area and also new additions to the cultivated

2yest Pakistan, Depertment of Animal Husbandry,
"Objective Planning in Animal Husbandry" (Lahore: undated
and mimeographed), pp. 2-3.
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area out of cultivable waste land. Work animals required
for this additional land are calculated to be 1,500,000
bullocks, in addition to the number required for presently
cultivated area.

Bullocks are also required for pulling carts to
transport goods and commodities from place to place in
urban as well as rural areas. In fact, thousands of
families, particularly in urban centres, live on the
earnings from these animals by transporting goods to and
from the railway station to the market centres and within
the towns and cities. Additional requirements are for the
country oil presses, for working of persian wheels for
well irrigated lands, for working country grain crushers
and flour mills. The Animal Husbandry Department of West
Pakistan has estimated that a total of 64,000 bullocks is
required for these plurposeaa.3

When summed up, these figures give the overall
requirements of bullocks for West Pakistan to be approxi-
mately 7,746,000, after the completion of existing
irrigation projects. Even without including the require-
ments of current irrigation projects under execution, the
total demand far exceeds the total supply, as is evident
from a comparison of the totals in Table 1 and 2.

3Ivid., p.3
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The present mumber of work animals (4,424,000
including 295,000 female buffaloes and cows used for work)
falls even short of total number needed for working the
present irrigated land, not to speak of unirrigated
area, land to be irrigated in the future, or other

purposes.
TABLE 2

NUMBER OF WORK ANIMAIS AVAILABLE IN WEST PAKISTAN
(Thousands)

Sex Cattle Buffaloes Total

Males 3,876 253 4,129

Females 176 119 295

Total 4,052 372 4,424

Source: West Pakistan, Department of Animal Husbandry,
"Objective Planning in Animal Husbandry," (Lahore: undated
and mimeographed), p.%.

This deficiency is being met, at present, by
working dry cows or buffaloes, camels, donkeys, etc. If
these animals are replaced by bullocks, it will benefit the
farmmers in two ways:

1. Dry cows and buffaloes, when spared from work or

plowing, will be available for breeding and milking
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purposes, thereby increasing the quantity of milk
and meat available and, last but not the least,
the future number of work animals as well.

2. It will increase the productivity of land because
with bullocks, better plowing and cultivation
will result in increased per acre yield. Bullocks
will also plow and cultivate a larger area per day.

Importance of Dajal Cattle

There are eight breeds of cattle in West Pakistan.
Sahiwal and Red Sindhi are milk breeds, their males being
lethargic and slow workers.4 Dhanni and Rohjan are medium
to light breeds with short stamina for work. They are
mainly found in sub-hilly to hilly tracts of Rawalpindi
and Dera Ismail Khan regions. Lohani is a small sized
breed with adult males weighing from 500 to 700 pounds
only. This breed is found in the hilly areas of Toralai
Agency of Baluchistan and Dera Ismail Khan regions and
Kohat district. Thari or Tharparkar is a dual purpose
breed mainly available in Tharparkar and Hyderabad districts
of West Pakistan. Animals of this breed are not available
to the farmers in the fomer province of Punjab and
Baluchistan. Bhagnari is the breed of cattle bred in the

4Pakistan, Cooperation and Marketing Advisor,

vestock We of Pakistan, Marketing Series C. & M.A.2
%%Imacﬁf: E:ﬁééer of Publications, 1954), p.3.
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regions known as Bhag, along the banks of river Nari in
Baluchistan region, Sibi area of the Kalat Division and
Jacobabad district. Males are white to grey in colour with
compact body and powerful neck supported by a large muscu-
lar hump, hardy, powerful and very suitable for plow and
heavy draft work. The male animals weigh 1,000 to 1,800
pounds.5

Dajal is an offshoot of the Bhagnari breed, a well
established strain which has been established in the Dajal
tract of Dera Ghazi Khan district due to continued
breeding. It is a bit smaller in size as compared to
Bhagnari, other characters remaining the same.

The breed received attention by the Animal Husband-
ry Department of the then Province of Punjab, when, after
the establishment of Pakistan, the main source of stud
bulls of the Hariana breed, the Hissar Farm was cut off.
The only breedtp chose for heavy draft work was Bhagnari
or Dajal. A farm was opened at Qadirabad in Montgomery
district on 1,011 acres of irrigated land in 1949 and
another simultaneously at Dadu on about 600 acres of land
by the provincial government of Sind.

The present stock was purchased from the home
tract of the breed in three instalments from 1950 to 1952.

5&. Masud and S. Hussain, vestock Breeds of West
Pakistan (Tahore: Published by the Authors, 1960), p.I!.
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Young bulls, after attaimment of 2.5 years of age are
so0ld to the local bodies and municipal committees at a

subsidised price of Rs. 170.00 and to the private
breeders for Rs. 425.00 each.



CHAPTER 1I
PURPOSE OF THE STUDY AND PROCEDURE

ose
The present study was undertaken at the Government
Dajal Cattle Breeding Famm at Qadirabad, West Pakistan,
gtarting in June 1958 and continued there until September
1961. Its purpose was:
1. To determine the cost of production of breeding
stock of Dajal cattle at Qadirabad Farm.
2. To ascertain whether the cost of production could
be reduced, and, if so, how.
The data on 445 animals collected at the farmm were
brought to Beirut and their analysis was made the basis of
this report.

Procedure of the Study
The first part of the study was conducted on two

groups of calves. In the first group 21 calves, 14 males
and 7 females, were taken in June-July, 1958, at birth.
They were maintained at the fam under conditions similar

T



to those of other calves. Data of all expenditure, which
included the items of feed, viz; milk consumed, concentrates,
green and dry roughages, common salt, were recorded as to
gquantity and value. Data for other cost items, which
included expenditures for ropes and chains, housing, la-
bour, medicines, etc., were also maintained. Study on

Group II was started in January-March, 1959, except two
calves one male and one female which were born in the first
week of April and included in the experiment. Similar data
were recorded for Group II as for the previous group.

During the course of the experiment, one female
and two male calves from the Group I and two females and
three males from Group II died of wvarious causes. They
were dropped from the study as overall mortality of the
calves on the farm was considered to be more representative
of mortality in arriving at the increase in cost of produc-
tion due to this factor.

In the second part of the study, breeding data
covering 1165 complete lactations were taken from the farm
records and analysed to arrive at the average number of
days a cow remained in milk, and for other averages which
included calving interval between two successive calvings;
dry period between two calvings; service period, that is
the number of days a cow took for the first and final
service, when there was any additional, after giving birth
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to a calf; and quantity of milk produced during a
lactation.

The average age at which a heifer was first gserved
by a bull and the average age of first calving was also
recorded for the 222 heifers which were added to the herd
during the period and included in the study.

The data were analysed further to compare the
yield of milk, calving interval and the number of days a
cow remained in milk for the first four lactations, for
the foundation stock and for their daughters. These
figures were analysed to see the effect of the breeding
of the cattle at the famm.

Effects of breeding and production differences due
to various bulls were also analysed for dams and their
daughters when their milk yield, calving intervals, and
number of days a cow remained in milk were compared.

Cost of the calf at birth was arrived at by calcu-
lating the difference between total expenditure on a cow
and income from it during the period of a lactation. For
arriving at this difference, data for all receipts and
cost items were maintained for 20 cows from one lactation
to the next. Out of these 20 cows one cow was sold and
the above data were averaged over the remaining 19 cows.
These averages were used in the present study.

Effects of different variables, such as calving



interval, dry period, days in milk, age at first calving,
etc., were studied in detail in relation to the production
efficiency of cattle. They were incorporated in the cost
of production studies and discussed at appropriate places

in the chapters that follow.



CHAPTER III
COST OF RAISING DAJAY. CALVES UP TO MATURITY

The cost of raising Dajal calves up to maturity was
calculated separately for Group I and Group II and presen-
ted in Table 3. Group I received more feed than Group II
so that their growth was much better. The animals in
Group I were taken from the June-July calvings. Due to the
monsoon season their mothers had better feed available and
yielded more milk. They also had better feed to eat from
the time they started eating roughages. The calves in
Group II, on the other hand, were selected from January to
March calvings. From October onward until the middle of
February there is generally a shortage of roughages which
recurrs again in late April and May. This had an influence
on the milk yield of the cows, finally affecting the
calves, through less milk flow. Influence of winter season
also reduced the quantity and quality of feed for the
calves. The result was that the calves in Group II had a
retarded growth throughout their life up to 2.5 years. None
of the heifers in Group II came in heat up to the end of

-15-



TABLE 3

COST OF PRODUCTION OF DAJAL, CALVES UP TO
2.5 YEARS OF AGE AT GOVERNMENT DAJAYL CATTLE BREEDING FARM
QADIRABAD, PAKISTAN FOR 1958 TO 1961

%
Group I Group II

Items of Cost Cost Percent Cost Percent
(Rupees) of . (Rupees) of
Total Total

l. Cost of ecalf at
birth iis - 247.31 32.77 247.31 36.64

2. Peed oo .+« 306.38 40.58 247.50 36,67
3. Labour .o o 29.95 3.97 29.96 4.44
4. Housing .. i 5.96 0.79 5.67 0.84
5. Equipment .. .o 12.00 1.59 6.00 0.89
6. Miscellaneous .. 0.63 0.08 0.62 0.09

T. Mortality .. oo 102.90 13.63 91.95 13.62
8. Interest on

investment .o 49.75 6.59 45.9% 6.81
Total cost 754.92 100.00 674.94 100.00
Receipts from
manure (Approx. 30.22 30.22

9914 pounds)

Net Cost T724.70 644.72

Source: Experimental data from the Government Dajal
Cattle Breeding Famm, Qadirabad, West Pakistan.

~-16-
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2.5 years although in Group I two heifers out of six came
in estrus before reaching this age. This indicates that
inadequate feeding retards sexual maturity of female
cattle of the Dajal breed.

The average cost of raising calves from birth to
2.5 years of age was Rs. 724.70 and Rs. 644.72 in the two
groups under experiment, as shown in Table 3. Major items
of cost were the cost of calf, feed, costs due to mortality,
and interest on investment. Taken together all the above
items formed about 94 percent of the total cost.

For the sake of analysis, various cost items have
been grouped together under 8 major headings, viz; cost of
calf, feed, labour, housing, equipment, miscellaneous,
costs due to mortality, and interest on invested capital.

On the income side, the total credit on account of
manure was Rs. 50.22. Receipts due to sale of skins of
dead calves have not been taken into consideration as it
formms a very small fraction. Skins of calves which died of
contagious diseases were not sold while those of young
calves brought a very small price. Nearly 33 percent of
total mortality in calves is in the first calendar quarter
of life. Nearly 69 percent of the total mortality of
calves up to 2.5 years occurs during the first year of
life. So at this early age the sale value of a skin is

a minor item.
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Factors Affecting the Cost of a Mature Calf

Cost of Calf

The initial investment in raising an animal from
birth to maturity is the cost of the animal itself to be
raised. Dajal cattle are not good producers of milk. The
milk yield is very small and the cow has to be maintained
for having calves. The cost of the calf at birth is taken
to be the difference between total cost of maintaining a
cow from one calf to the next and the total receipts from
the cow on account of milk and manure. The average
calving interval over all lactations in Dajal cattle at
the Qadirabad Farm for the period 1950 to 1961 was 393.3%4
days. The costs and receipts from a cow over this period
are presented in Table 4.

The cost of producing a calf at the Govermment
Dajal Cattle Breeding Famm, Qadirabad during the years
1958-61 was Rs. 247.3%1. Next to feed, it constitute the
largest element in the cost of a mature calf. Cost of a
calf at birth was 32.77 and 36.64 percent of the total
costs of a 2.5 year old animal in Group I and Group II
respectively, as shown in Table 3. The cost of a calf
formed 2 bit higher percentage in Group II because of
comparatively less cost of feeding the animals in that
group, thereby resulting in an increased portion of cost
of calf in the total cost.



TABLE 4

COST OF PRODUCING A CALF BY A DAJAL COW AT
GOVERNMENT DAJAL CATTLE BREEDING FARM, QADIRABAD,

1958-1961
%
Items Quantit Value Total

(Poundsg (Rs.) (Rs.)

1. Feed for a cow during
calving interval

Green fodder 33,485.0 198.20
Dry roughages 936.0 30.78
Concentrates 352.0 54.49
Common salt 5e D 0.36 283.83
2. Labour .. .e .e aie 91.63
3. Housing . oo .o .o 16.38
4. Depreciation of
equipment .s v .. 1.33
5. Bull service charge e .o 23.12
6. Depreciation of cow . v o 53.90
7. Interest on capital
invested .o e .e 22.53
Total costs oo .o 492,72
8. Receipts:
Manure 19,828 pounds 32.91
Milk 1,742 pounds 212.50 245.41
Cost of producing a calf 247.31

Source: Unpublished data from the records of the
Director, Livestock Famms, West Pakistan, TLahore.

«l9-



Total amount of feed consumed by the two groups
of calves and its wvalue is presented in Table 5. Feed
costs on the whole amounted to Rs. 306.38 and Rs. 247.50,
respectively in the two groups and constituted the lar-
gest single element of cost, namely 36.67 and 40.58 per-
cent. Feed cost in Group II was less than in Group I
because the former group received less quantity of feed,
viz., nearly 100 pounds less milk, 75 pounds less concen-
trates, 7,500 pounds less green fodder. Some of the
factors responsible for this smaller quantity of feed
given the animals have been discussed earlier, seasonal
fluctuation of the availability of fodder being the major
one. Feeding of concentrates depended upon the availabi-

lity in the fam stores.

Labour

Cost on account of labour is nearly equal in the
two groups, amounting to Rs. 29.95 per calf for the 2.5
years as shown in Table 3. This is worked out on the
average of 200 man-work hours per calf and accounts for
3.60 and 4.01 percent of the total cost, respectively, in
the two groups.

Housing
Charges for housing the calves in the two groups



TABLE 5

Group I Group II
tity Value Percent Quentity Value Percent
Items of feed (Pounds (Rs.) of (Pounds) (Rs.) of
Total Total
Feed Feed
Cost Cost
Milk 798 97.28 31.75 695 84.72 34.23
Concentrates 237 30.13 9.84 162 20.39 8.24

Green fodder 18,659 107.58 35.11 11,164 68.07 27.50
Dry fodder 2,814 70.91 23,14 2,831 T3.89 29.86
Common salt 8.3 0.48 0.16 7.1 0.43 00.17

Total 306.38 100.00 247.50 100.00

Source: Unpublished experimental data from the
records of Director, Livestock Famms, West Pakistan,
Lahore.

-2]-
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were Rs. 5.96 and 5. 67 for the period of 2.5 years. The
calves were housed in straw huts for winter and trees
shade was used during summer. Housing charges include
only rent of land and construction cost of the straw hut.
The housing cost amounted to less than one percent of the
total net costs for the two groups.

Equipment

Items under this head included only ropes used for
tying the calves. Cost of ropes for Group I was Rs. 12.00
as compared to Rs. 6.00 for group II. The smaller charge

for the latter group was due to using fewer ropes.

Miscellaneous Charges

Items under this head include cost of medicines,
vaccines etc. The calves were protected against Rinderpest,
Haemorrhagic Septicaemia, Black Quarter and Anthrax and so
cost of these vaccines have been included here. On the

whole, it is a minor item in the total cost.

ost to Mortali
The total deaths of calves at the Qadirabad Famm
during the first 2.5 years of life, for the period 1950
to 1960 were 218 out of 1,273 calves born during this
period. This gives an overall mortality figure of 17.12
percent. Accordingly, the total cost of producing a calf
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to maturity had to be increased by this percent in order
to recover from the sale of surviving calves the cost of
the calves that died and the costs of rearing them until
they died. The increase in cost due to mortality was

Rs. 102.90 and Rs. 91.95 in the two groups, respectively.
Mortality cost was about Rs. 11.00 less in Group II than
in Group I due to the lower overall cost in the former
group. The loss due to mortality constituted about 13%.63
percent of the total cost and was the third largest item

in the total cost.

Interest on Investment

Interest was the fourth largest item in the cost
of raising calves. It amounted to Rs. 49.75 and Rs. 45.93
in Group I and II, respectively. The interest was calcu-
lated at 4 percent per annum for 2.5 years on the basic
coat of a calf at birth plus 17.12 percent of this basic
cost for the same period representing the interest on dead
calves, and on half of the total of other costs, includ-
ing additional costs due to mortality, for the same period.
Interest was charged on but half of the wvariable costs
because this amount represents the average of the amount
spent on other items through out the period of 2.5 years,
beginming from zero on the first day and ending in full
investment on the last day.
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Costs of Raising Heifers up to Breeding Age

Prom 1950 until June 1961, out of the total heifers
added to the breeding stock at the Qadirabad Farm 222
were included in the present study due to their records
being complete. The average age at first service for all
these heifers was 1,035 days. This is 123 days over the
2.5 years of age at which the male calves are sold and the
cost for which period has been worked out in the earlier
part of this chapter and summarized in Table 3. To arrive
at the cost of production of average heifers up to age of
first service, it was necessary to detemmine the cost of
feeding and caring for the animals during the 123 days
between 2.5 years and 1,035 days of age. This has been
calculated from the costs for raising the heifers in the
experimental Group I until breeding age at 960 days. The
costs for rearing the heifers in Group II beyond 2.5 years
and up to breeding age could not be used for calculation
because none of the heifers in this group came in heat by
the time at which the experiment was terminated when the
writer left the farm to take up graduate study at the
American University of Beirut, in Lebanon.

Cost of Raising Heifers in the Experimental Group I

The average age at first service of the heifers in
Group I in the experiment was 960 days, that is 48 extra
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days after the male calves reach saleable age. The addi-
tional cost for these heifers for this period came to

Rs. 30.32 per animal and the credit on account of manure
was Rs. 2.65. This brought the net additional cost to

Rs. 27.67. The itemization of these costs is given in
Table 6. Total net cost of raising heifers to breeding

age in the experimental group was thus Rs. 752.37, obtained
by adding the additional cost of Rs. 27.67 to the cost up
to 2.5 years of Rs. T24.70, as given in Table 3.

Average Cost of Raising Heifers for 1,035 Days
Average age at first breeding of a Dajal heifer on

the Qadirabad Farm based on records for 222 heifers during
the years 1950 to 1961 was 1,035 days. Accordingly, the
ordinary heifer on the farm has to be fed and cared for
123 additional days after 2.5 years of age to be ready

for breeding. The calculated additional cost for these

123 days has been worked out on the basis of the feed data
for the experimental group given in Table 6. It is presen-
ted in Table 7. The net additional cost for 125 days
maintenance of a heifer was found to be Rs. T4.52. The
gross cost was Rs. 81.31 and the credit from manure
amognted to Rs. 6.79. The overall net cost of raising
heifers from birth to the average breeding age of 1,035
days in the herd, on the basis of quantities for the



TABLE 6

COST OF RAISING HEIFERS IN GROUP I FOR AN ADDITIONAL
48 DAYS AND FINAL COST UP TO 960 DAYS AT GOVERNMENT
DAJAL CATTLE BREEDING FARM QADIRABAD,1958-61

S S s e e aae————————————————— -

Cost for Cost up to

Particulars 48 Days 960 Days
(Rs. (Rs.)
Cost of calf up to 2.5 years
of age o 4 4 @ & & & & @ e T24.70
Additional costs:
Feed
Green fodder 3,025 pounds 17.46
Dry fodder 73 pounds 3420
Concentrates 2 pounds 0.24
Salt + pound 0.04
Labour « « + ¢ o s o o o o o @ 1.57
Housing .« « « ¢« o« « o o« o o« & 1.62

Equipment . . . . ¢« ¢« ¢ ¢ o . 0.13%

Costs due to mortality (one
heifer died out of %46
during additional 48 days)
= 0.29 % of the cost of calf

and cost of feed etc. 2.17
Interest on capital invested 3.89 %0.32
TO'tB.l . - . - - . . . . 30. 32 755.02
Returns from manure
(Approx. 2,607 pounds) 2.65 2.65
Net Cost 27.67 T52.37

Source: Unpublished experimental data from the
;:gorda of Director, Idivestock Farms, West Pakistan,
ore.
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TABLE 7

COST OF RAISING 273 HEIFERS FOR THE ADDITIONAL
123 DAYS TO BREEDING AGE AND FINAL COST UP TO 1,035 DAYS
AT GOVERNMENT DAJAL GATTLEGBEEEDING FARM, QADIRABAD
1950-1961

___w
Cost for Cost up to

Particulars 123 Days. 1,035 Days
(Rs.) (Rs.)
Cost of calf up to 2.5 years of age .. T24.70
Additional costs
Feeds
Green fodder 7,752 pounds 44.T74
Dry fodder 188 pounds 8.21
Concentrates 5 pounds 0.62
Salt 1.3 pounds 0.09
TADOUT ¢ o o o ¢ o o o o o o 4.0%
Housing . « + « ¢« o ¢ o« o o = 4.15
Equipment .+ « + ¢ ¢ & ¢ o o 0.33
Mortality (4 heifers died out
of 346) = 1.12 % «.% 6 o e 8.82
Interest on capital invested . 10.32 81.31
Total costs * .o 8. % 8 8 ® 81.31 806. 01
Returns from manure
(Approx. 6,681 pounds) . . . . 6.79 6.79
Net cost . . ¢« ¢« ¢ ¢ ¢ o & T4.52 799.22

, 8costed at quantities for experimental Group I
heifers and at 1958 to 1961 prices.

Source: Unpublished data from the records of
Director, Livestock Farmms, West Pakistan, Lahore and
Government Dajal Cattle Breeding Farmm, Qadirabad, West
Pakistan.

wfe



experimental Group I and at 1958 to 1961 prices was

Rs. T799.22, as compared to Rs. 752.37 for a period of

960 days for the experimental group. The extra cost for
the later maturity of average heifers was Rs. 46.85. This
indicates the economic loss which results from inadequate

care and feeding of heifers being raised for breeding

purposes.



CHAPTER IV

FACTORS WHICH CAN CONTRIBUTE TO REDUCING
THE COST OF PRODUCTION OF A CALF

Factors which can contribute to reducing the cost
of production of a mature calf can be divided into two
major groupings: (1) those relating to the original cost
of the calf, and, (2) those relating to the costs of
raising the calf up to maturity, which include all other

costs.

Original Cost of the Calf

This is the largest single item in the cost of
raising a calf up to maturity. The cost of a calf at birth,
as already discussed, is the net cost of maintaining a cow
from one calving to the next. The following factors contri-
bute to this expense and are discussed in detail in the
following pages:

1. Age of the cow at first service and calving.
2. célving interval in between two successive calvings.
3. Length of lactation period.

-29-
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4. Amount of milk produced during a lactation.
5. Selection and breeding of animals.
6. Management.

Age of the Cow at First Service and Calving

The average age at first service in Dajal cattle at
Qadirabad Farm for the 222 heifers considered in this study
was 1,035 days (148 weeks). Average age at first calving
for the same group of animals was 1,346 days (192.% weeks).

The average gestation period for the 1,065 calvings
covering first to tenth lactations of cows in the herd
under study was 286.97 days. This leaves the difference of
24 days between first service and conception which is due
to repeat services in some heifers in order to produce
conception.

Average age at first calving of Dajal cattle is
compared with other cattle breeds in India and Pakistan in
Table 8. |

Dajal breed, when compared with other local breeds
of cattle, appears to be at a par in the age a$ first
calving but when this breed is compared with Western breeds,
there is a great difference in the age at first service,
resulting in a corresponding variation trend of age at
first calving. Age at first service of the Dajal cattle is
compared with some of the western breeds of cattle in
Table 9.



TABLE 8

AGE AT FIRST CALVING IN DAJAL CATTLE® AS COMPARED
WITH OTHER BREEDS OF CATTLE IN INDIA AND

PAKISTAND
Number of Cows Age ;;_;irst o
Breeds of Cattle in the Study (ggizig
Dajal 222 44.%
Red Sindhi 639 41.7
Kangayam 477 44.1
Gir 88 47.0
Kankre j 98 47.4
Tharparkar 422 49.4
Sahiwal 18 45.8
Hariana 558 46.7
Non-descript 302 AT.4

#npublished data from the records of Government
Dajal Cattle Breeding Famm, Qadirabad, West Pakistan.

°V,N.Amble, K.S.Krishnan and P.N.Soni,"Age at
First Calving and Calving Interval for some Indian Herds

of Cattle,” %Edian Journal of vste§1gg£x Science and
Animal mban ’ TO . HVII ’ Ppo - 2-
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TABLE 9

COMPARISON OF DAJAL CATTLE® WITH WESTERN BREEDSD
FOR AGE AT FIRST SERVICE

——— e— ——
———— e —

Breeds of Cattle Age at First Service
(Months)
Daj al . - - - . . - - L] . . L . - - - 3‘4 - 00

JeTrBEY « ¢ ¢ o « o o o » o o o o o o o 15-18
Guernsey « « « ¢« ¢ o ¢ 4 v 4 e 0 4. . 16-20
RYPERLT® 5 o o o v s 8 5 & 5% 5 o & 17-21
Holstein . . . . . . . .. . . . ... 18-22
Brown Swiss .« . ¢ v ¢ 4 4 4 4 4 0.0 . 19-23

aUhpublished data from the records of Govermment
Dajal Cattle Breeding Famm, Qadirabad, West Pakistan.

“P.T.Dix Amold, R.B.Becker, and A.H.Spurlock,

Cattle and Their Care, Agr. Exp. Sta. Bul.599
Gainesville: versity of Florida, 1958), p.36.
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The age at first service in Dajal cattle is nearly
twice as great as in some of the western breeds. The
shortest age at first service was recorded to be 18.1
months which compared favourably with the western breeds.
The lowest age in the experimental group under study was
25.5 months, average age in the same group for six heifers
being 960 days (31.6 months).

In fact, age at first service varies with the size
and maturity of individual animals in the different
breeds.l The maturity of a heifer depends to a great extent
on the nutritional level on which it was raised. This was
confirmed in an experiment conducted at the Cornell Univer-
sity Agricultural Experiment Station in 1958-59 to study
the effect of different mutritional levels (under feeding
and over feeding) on growth and development of Holstein
heifers. It was found that age at first estrus was stri-
kingly different in the three groups maintained under
experiment on high, medium and low levels of feeding.2
Heifers on high level of feeding ceme in heat at 57.4 weeks

1p.1.Dix Amnold, R.B.Becker and AN, Spurlock, Dai§x
e:

Cattle and Their Care, Agr. Exp. Sta. Bul. 599 (Gaines
ﬁﬁiversify of Florida, 1958), p.36.

2A.M.Sorenaen, et al., Caus
o‘&uctive F lures in Dairy

_ - Univ. Agr. .Exp Sta, Bnl 936
State College of Agriculture, 1959),p.15.
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of age, the earliest age being 29 weeks, those on medium
level averaged 49.1 weeks. Out of the five heifers under
experiment on low level of nmutrition, three came in estrus
while the remaining two did not come in heat up to 80 weeks
of age. It was concluded that there was a tendency for
heifers to come in estrus for the first time at a given
stage of skeletal growth? and that there is no hamm if the
heifers raised on high nutritional level are bred at 37 to
40 weeks of age, when they are expected to bear calves at
79 to 80 weeks of age.4 Histological examinations, after
slaughter, of the reproductive tract of those heifers
confimed the above findings and normal conception was
expected when bred at this age.

Other workers, including Turk and Burke5 also
recommend to breed heifers any time after they have attain-
ed a particular weight, which of course depends upon the
nutritional level at which the animal had been raised.

Data for the Dajal cattle from the Qadirabad Farm
were analysed and the results are presented in Table 10
to show the production of milk during a lactation, calving

3Ibid., p.16.
41pid., p.35.

’K.L.Turk and J.D.Burke, Raising Dairy Calves and
Heifers, Cornell Extension Bul. 761 ZI%haca: New York State
College of Agriculture at Cornell University, 1962), p.26.




TABLE 10
PRODUCTION OF MITK DURING A LACTATION, CALVING

INTERVAL, DRY PERIOD, DAYS IN MILK AND OTHER
PARTICULARS OF DAJAL COWS FOR THE FIRST FOUR

LACTATIONS ACCORDING TO THE AGE AT FIRST
CALVING AT GOVERNMENT DAJAL CATTLE

BREEDING FARM, QADIRABAD,
1950 - 1961
Age at Age at First Age at First Calving Interval
First Service Calving
Calving
(Days) No. of Average No. of Average No. of Average
Animals Age Animals Age Animals No.Days
(Days) (Days)

Tp-to 900 5 569.8 5 854.0 19 482.5
901-1000 1 687.0 1 977.0 3 416.7
1001-1100 11 789.8 11 1076.4 14 514.3%
1101-1200 44 856.8 44 1150.9 96 512.1
1201-1300 45 939.5 45 1250.3 99 520.8
1301-1400 25 1053.4 25 1367.9 64 477.2
1501 and

over 35 1303.2 35 1677.4 40 523.1
Herd average
1 to 10 222 1035.8 222 1346.4 898 493.4
lactations

Source: Unpublished data

from the records of

Government Dajal Cattle Breeding Fam, Qadirabad, West

Pakistan.
~35-

TABLE 10--Continued

—— — —— — — — — —— —  ————————————————————— s

Dry Period Days in Milk Milk Yield Average Average
Yield Yield

No. of Average No. of Average No. of Average fﬁ?ufﬁi §§§vine(

Animals No.Days Animals No.Days Animals (Pounds) (1bs.) Interval

(1bs.)
19 240.6 19  241.9 19 1857.8 T7.68  3.85
3 162.7 3 254.0 3 1499.3 5.90  3.60
14 314.1 24  201.5 24 1244.0 6.18  2.42
96 278.2 112  229.7 112 1640.4 T7.14  3.20
99 284.0 118  235.1 118 1824.0 7.76  3.50
64 254.5 76  220.8 76 1835.8 8.31  3.85
103 263.3 124  242.2 124 1941.0 8.01  3.86
40 265.5 63  252.3 63 1841.7 17.30  3.52

898 257.3 1165 234.6 1165 1742.1 T.42 3.53
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interval and other particulars for the first four lacta-
tions according to age at first calving.

In the group having the ages at first calving up
to 900 days, five heifers calved at an average age of
854 days. In this group milk yield per dax of lactation
averaged for the first four lactations was 7.68 pounds
per day for 242 days in milk. Overall average output
throughout the calving interval of 482.5 days for the
first four lactations was 3.85 pounds per day.

Maximum quantity of milk during a lactation, ave-
raged over the first four calvings, was 1941 pounds in
242 days of milking and a per day of lactation average of
8.01 pounds. Overall average milk per day of 502 days
calving interval was 3.86 pounds. This was in the group
whose age at first calving was 1,401 to 1,500 days, average
age being 1448 days and average age at first service of
1,142 days. This was followed by the age group whose age
at first calving was up to 900 days. In this group average
milk yield in a lactation was 1858 pounds in 242 days of
milking. This group had an overall milk yield of 3.85
pounds per day of calving interval.

To see the actual difference of milk yield during
the life-time of a cow, the 1ife-time milk yield was
worked out for different age-at-first-calving groups. This
was obtained by the following method:
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To the over all average age at first calving of
1342.42 days, was added 2,047.53% days, the average days a
cow remained in herd. This figure was obtained by multi-
plying average calving interval of all lactations of
493.38 days by 4.15 (assuming that the cows on the average
were culled 493.38 days after the last calving), the
average number of calvings a cow remained in herd.This
gave the total herd life of a cow before it was culled
or died to be 3,%9%3.85 days. On this cow herd-life and
total-life base the average calvings and milk yield was
weighted. To obtain the herd-life of a cow in each group,
the average age at first calving of each group was subtrac-
ted (assuming that the average age at time of culling was
the same for all groups) from 3,393.95 days, the total
life of a cow. This average herd-life of each group was
divided by the calving interval of the respective group.
This gave the average mumber of calves borne by that
group of cows.

Life-time milk yield of a group was obtained by
multiplying the average milk yield of the group in a
lactation (Table 10) by the number of calves bornme by
that group, as computed above. An example for the age
groﬁp having age at first calving up to 900 days has been
worked out and presented in Appendix A.

Data analysed for various age-at-first-calving
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groups is presented in Table 11.

It will be seen from the Table 11 that the maximum
nunber of calves and milk was obtained when the age at
first calving was the minimum of up to 900 days. Iifetime
milk yield in this group worked out to be 3,772 pounds
with 5.32 calves borne by each cow as compared to 7,229.6
pounds over 4.15 lactations of all cows. This also
compared favourably with the age-at-first-calving group
with 1,401 to 1,500 days which otherwise gave maximum
‘average yield in a lactation (Table 10). Calculated accor-
ding to this weighted method this age group produced
7,511.8 pounds of milk and 3.87 calves in its life with an
overall average of 2.21 pounds per day of life.

This increased milk yield over the herd life of a
cow and 1.17 additional calves gives an absolute advantage
to early maturing heifers over late maturing ones. This
finding is in confomity with other workers, namely
Venkayya and Anantakrishman (1956° and 19577) who found
with Red Sindhi, Gir and Ayrshire x Sindhi crosses that
age at first calving had a positive correlation with the

6D.Venkayya and C.P.Anantkrishnan,"Influence of Age
at First Calving on Milk Yield, Lactation Length and

Calving Interval," Indian Journal of Dairy Science, Vol.IX

(1956), pp.l64-172.
7D.Venkayya and C.P.Anantkrishnan,"Influence of Age

on Milk Production in Dairy Cattle,n Indian Journal of Dairy

Science,Vol. X (1957), pp.l100-105.
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first lactation yield but that it had no relation with the
subsequent lactations. In their study they found that
early breeding heifers completed their fourth lactation
16 months earlier than the late breeding heifers. Thus,
early breeding heifers have an absolute advantage over
late breeding, since this leads to saving in the feed and
maintenance costs for one year and a longer productive
life with almost as much production of milk per lactation
as late calvers.

Misner and Dalr'ymple,8 working on Holstein cows
found that as the age at first fresheming increased,
absolute quantity of milk produced during the productive
life, number of calves produced and milk produced per day
of life decreased. They concluded that longer production
per day of life can be obtained by having heifers freshen
at two years of age rather than later in 1life.

Age at first calving has another influence on the
life-time production of a cow. It is that fertility of a
cow increases up to a certain age, then levels off and
then declines. Use of this increased fertility period can
be made by breeding heifers at a young age. If the heifers

BE.G.Hisner and D.B.H.Dalrymple, "Ages, Production
Rates and Reasons for Disposal of Cows in Seven State
Institution Herds," Department of Agricultural Economics
A.E.1000 (Ithaca: New York State College of Agriculture,
1955), p.30 (Mimeographed).
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are bred at a later age, then they move towards the declin-
ing fertility phase of life after producing only a few
calves, thereby decreasing the total number of calves
obtained from a cow and also the total quantity of milk
obtained during the productive life.9 This was confimmed
by Tenable and Salisbury, as quoted by Salisbury and

Van Demark}o who conducted a study on 12,621 cows ranging
in age from 1 to 12 years. Hemman, as quoted by the same
authore}l also confirmed this in his survey of cattle
bred by artificial insemination. In his study, 198,555
virgin heifers had a 70.11 percent non-return rate
(apparently 70.11 percent conceived of first insemination
as they were not brought again for re-insemination with in
the period mentioned) at 60 to 90 days after insemination
whereas 476,333 cows under eight years of age had a non-
return rate of 73.22 percent for the same period and

cows over eight years of age had a non-return rate of

€8.70 percent.

9Cauae and effect may be confounded, e.g. the
heifers are bred or conceive late because they are of low
fertility, and not of low fertility because they are bred
late.

1OG.W.Salisbury and N.L.Van Demark, P%xsiolo%g of
Reproduction and Artificial Insemination of Cattle an
Francisco: W.H. Freeman and Co., 1), p. .

11via., p.526.
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This loss of calves and milk due to lower fertility
from those cows which gave birth to their first calf at a
later age can be a contributing factor to the high cost of
the calf. Breeding data for Dajal cattle maintained at
Qadirabad Farm was not analysed to confirm the above state-

ment due to lack of all relavent records here in Beirut.

Factors Influencing the Age at First Service and Calving

In Group I, the average age at first service for
the six heifers under experiment was 960 days while none
of the heifers in Group II came in heat by the time the
study was discontinued.

As discussed earlier, various factors influence age
at first service and thereby the calving age. Some of these,
in addition to varying management and animal husbandry
practices for which no correct estimate can be made, are
envircnmental factors such as season of the year and the
nutritional level upon which the heifers have been raised.
Some of these factors, such as effect of winter season on
the young calves as compared to older, affect one age
group more than the other. All these factors and their
effects canmnot be separated from one another and analysed
indi%idually.

According to Salisbury and Van Demark'2 the

21bia., p. 524.
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nutritional level on which the heifers are raised is the
main factor of greater or shorter age at first calving.
This is in confomity with the findings of Sorensen et al!'3
at Cornell University where heifers maintained on a higher
nutritional level came in estrus much earlier than those
kept on low nutritional level. The writer élso reached the
same conclusion from his study at Qadirabad Fam. Heifers
in Group I got somewhat better nutrition than those in
Group II, as indicated in Table 5, and so came in estrus

at a comparatively earlier age.

Other factors responsible for later or shorter age
at first calving can be management decisions and responsi-
bility, physiological or pathological. A few of them are:

Management factor:

1. No service at all.

Physiological factors:

l. Failure of conception, may be due to later
service and short time of heat, or infertile
bull.

2. Failure of implantation of fertilized ovum.

3. Anatomical abnomalities of the reproductive

tract.

13Sorensen, et al., op cit., p.15.
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Pathological factors:
1. Infections of the genital tract.
2. BEarly embryonic mortality.
These factors, although important, are beyond the
scope of the present study.

Heritability of Fertility

Available literature was reviewed and incorporated
in the study to see if inheritance of fertility has any-
thing to do with the age at first service and calving,
conception rate and other allied factors.

Much work has been done on the study of fertility
as an inherited character. Dunbar and Hendersoni? analysed
data for artificially inseminated females and found the
heritability rate of non-return after artificial insemina-
tion to be .004 and that of calving interval to be zero.

Pou et all? analysed the data of a large herd and

found the heritability of estrous-cycle length regularity
to be 0.05, of service per conception 0.07 and of days

145, p. Dunbar, Jr., and C.R.Henderson, "Heritability
of Fertility in Cattle," Jourmal of Dair Science,
Vol. XXXVI (1953), pp.losg‘ﬁ_“_y_—- .
155.W.Pou, et. al., "A Study of Breeding Bfficiency

in the Beltsville Dairy Herd," Journal of Dairy Science,
Vol. XXXVI (1953), pp. 909-15.
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from first service to conception to be also 0.07.

Canman16 found the heritability of days to first
estrus after calving, days to conception and number of
services per conception, to be zero.

17 while working on the

Rottensten and Touchberry
data of Danish Progeny Testing Stations found the heri-
tability of high conception rate to be zero, although,
the heritability of expression of heat symptoms was as
high as .21.

It can be concluded from the 2bove discussion that
age at first calving can be reduced only by better feeding
and management since the available evidence indicates that
genetic factors influencing fertility are overshadowed by
environmental factors.

I can safely say from my experience at the Qadir-
abad Farm from which the data for this study came that the
animals there were not getting the required level of
nutrition. This was because of a large number of animals
with a limited area available for fodder cultivation and

a limited quantity of concentrates available. These

lGG.M.Canman, "Interrelations of Milk Production
and Breeding Efficiency in Dairy Cows," Journal of Animal
Science, Vol. XIV (1955), pp. 753-59.

17K. Rottensten and R.W.Touchberry, "Observations
on the Degree of Expression of Estrus in Cattle," Journal

of Dairy Science, Vol. XI (1957), pp. 1457-65.
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management factors appear to be important reasons for the
late age of first calving of the great majority of the
heifers.

A lot can be done in this direction and this will
definitely reduce the age at first service. The Dajal
female has the character of early maturity frovided the
right quantity as well as quality of feed is provided to
it. Many calves under the research study had a growth rate
of a pound a day for a considerable period of time until
either their ration was reduced due to non-availability of
feed, or a management decision was made, or the influence
of adverse season such as winter in combination of one or
both the above factors. The effect of winter season on
growth will be discussed in one of the later chapters.

These checks on growth could have been avoided by
better management, thereby lowering the maturity age of
heifers, and, finally the cost of calf at birth.

Calving Interval Between Two Successive
Calvings

Following age at first calving, the other factor

which influences the milk yield of a cow during a lacta-~
tion and her productive life and thereby affects the cost
of tﬁe calf, is the calving interval.

It was found by Salisbury and Van Demark through
the analysis of breeding records that cows calving every
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twelve months have a higher milk yield per day of the
interval between calvinge.l8

Amble and coworkers19 while analysing the data
for various breeds of Indian cattle, found the calving
interval to be non-heritable. Singh?° on the other hand
found that age at first calving has no influence on the
length of interval between the first and second calf of a
cow. He also found his findings to be in agreement with
other workers.

Data for the Dajal cattle on Qadiravad Farm was
analysed for the first four calvings according to the
various lengths of calving interval groups. The results
are reported in Table 12. It will be apparent from this
table that when all the four lactations are considered,
the maximum amount of 7.69 pounds of milk per day of
lactation was obtained from the group whose calving inter-
val was 350-399 days, the average being 375 days. This was
followed by 7.61 pounds per day of lactation in the group

185a1i8bury and Van Demark, op cit., p.573.

19v.N. Amble, K.S.Krishnan and P.N.Soni,"Age at
First Calving and Calving Intervals for Some Indian Herds
of Cattle," i 0 of Vety. Science and Animal
Husbandry, Vol. XXVII (1958), pp.83-92.

200, N.Singh,"Age at First Calving and its Relation
to Calving Interval in Dai Cattle," %ndian dournal of
Dairy Secience, Vol. X (1957), pp. 63-66.
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with 400 to 449 days calving interval. The overall average
milk yield of 4.56 and 4.15 pounds per day of calving
interval was next highest in the two respective groups
after 4.58 pounds in the group of calving interval up

to 349 days.

Apparently, the average milk yield of a lactation
increases as the calving interval increases up to the
calving interval group of 400 to 449 days, then starts
declining as the calving interval increases. This increase
in milk yield seems to be due to delayed conception and
longer lactation period. Earlier conception results in a
double pressure on the cow, one for the prenatal develop-
ment of the calf and the other for milk production, which
pressure delayed conception reduces.

Maximum yield of 1,959 pounds in a lactation is in
the calving intervel group of 550 to 599 days. This may be
due to the reason that most of the high milking cows having
a long calving interval fall in this group. However,
average milk yield of 7.46 pounds per day of milking and
overall average of 3.42 pounds per day of calving interval
in this group was relatively less as compared to other
smaller calving intervals where it was comparatively more.
Thislgives an indication that apparently there is an
increase in the milk yield in a lactation due to an
increase in calving interval (due to late conception and
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longer lactation period)