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Buffaloes maintain an important place in
the rural economy because they provide higher and
richer milk as compared to cows. Though the
buffaloes constitute only about 30 per cent of the
milch cattle (including buffaloes) in India, more
than 50 per cent of the milk is produced by them
alone. Dastur (1956) and Mohan (1961) indicated
that buffaloes contributed 50-70 per cent of total
milk resources. A sample survey of milk production
in India (Amble et al, 1965) has indicated that cows
in rural and urban areas produce 8.40 and 0.47 million
metric tons of milk per annum, whereas buf faloes
produce 10.06 and 0.69 million metric tong under the
same conditions. Practically the entire trade in

'ghee' depends upon the buffaloes.

Knowledge of genetic and phenotypic
parameters is necessary for the utilization of

modern Animal Breeding procedures in selection



programmes for the improvement of the milk production
in Indian buffaloes. The ability to predict the
succeeding records of a buffalo determine the success
of herd culling programme. Usually in such programmes
the production is based on the animal's complete
lactation record. In actual practice it could be
useful to predict the succeeding records prior to
the completion of the current lactation records.

The animal could then be culled or selected at an
earlier period and future planning could be done

at an earlier time. The breeding and selection
procedure to be followed would be fruitful if the
various genetic parameters of the part records are

also in conformity with the completed records.

Keeping these facts in view the present
investigation was taken up to study the association
of part lactation yields with complete lactation
yields. Since age at first calving is an important
economic trait, the association of part lactation
yield with completec lactation yield was considered,
with and without inclusion of age at first calving.
The prediction procedures were developed to predict
the complete records. The heritability and the

genetic correlation of part records as well as the



total lactation records were estimated to know
the extent of genetic variability and the genetiec
association between them so as to assess the
desirability of utilizing as selection criteria
the part lactation records in place of total

lactation records.
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CHAPTER - II

R-E VI BRW OF LITBRATURR

The review of the literature has been taken

up into two sub-headings:-

(A) Age at First Calving and its Relationship

with Milk Yield,
(B) Part yield and its Relationship with

Cumulative Lactation Yields.

(A) AGE AT FIRST CALVING AND ITS RELATIONSHIP
WITH MILK YIELD:

Age at first calving is one of the important
economic characters. Barly first calving can give

the following advantages:-

1. Reduction of the non-productive period of
an animal's life will reduce the cost of production

of first calvers.

2., A large number of calves and lactations

can be obtained from an animal within its breeding

life.




3. Reduction of age at first calving will
reduce the generation interval and thus (a) will
increase the rate of genetic gain per unit of time,
(b) sires can be progeny tested at an earlier age
thus increasing the breeding life of the proven

bulls.

Nutrition plays a very important role
in increasing or decreasing age at first calving
through its effect on the rate of growth of an
animal. Therefore, the plane of nutrition should be
high for the growing heifers. Because of different
nutritional plane,climate, managemental practices
and also of differences in the genetic constitution
of the different herds, a lot of variations in the

age at first calving even for the same breed have

been reported.

Sayer (1936) mentioned that it should be
possible to lower the age at first calving of Indian
cattle by good husbandry in early life.

Dickerson et al (1940), Hansson (1941)
reported that age at first calving 1s also a potent
non-genetic factor which influences the milk yield

in the first lactation.



In Shahiwal cattle Lecky (1951) observed
a low correlation between the age at first calving

and milk yield of first lactation.

Larson et al (1951) found significant
correlation (r = 0.27) between age at first calving
and production upto 84 months. They also found the
coefficient of correlation between age at first
calving and 305-day production in the first lactation
to0 be 0.06 indicating relative independence of these
two variables. They reported that a multiple regre-
ssion equation combining age at first calving and
first lactation production (305 days) for predicting
production upto 84 months of age accounted for
41% of the variance of this estimate of life time
production. They pointed out, however, that the
addition of age at first calving increased only
slightly the accuracy of prediction than from first

lactation alone.

Mahadevan (1953) concluded that the age
at first calving could be lowered by better feeding

and management practices in the early life.

Ragab et al (1953) in a study of 923
lactation periods of buffaloes observed that the



age at first calving has a highly significant effect
on total milk yield. Buffaloes were reaching their
maximum milk yield in the third lactation when they
were about 6.5 years of age. The average age af

first calving was found to be 40.2 months.

Sundaresan et al (1954) from a study of
data of Red Sindhi 1/4 Jersey, 3/4 Jersey, 1/4
Brown Swiss and 3/4 Sindhi found a significant
negative correlation between first 6 years milk
production and age ak firsf calving, but the first
lactation production is independent of, or only
weokly associated with it. They have also developed
multiple regression equations for prediction of
life time production by using the following three

variables:-

a) Age at first calving,
b) First lactation production,

¢) Production upto 10 years of age.

They also emphasized the desirability of early

breeding of Indian cattle.

Venkayya and Anant akrishnan (1956) observed
the age at first calving of Red Sindhi, Gir and
Ayrshire X Red Sindhi to be 42,9, 47.3 and 35.1



months respectively. The coefficient of correlation
between age at first calving and first lactation
milk yield were +0.44, +0.34, +0.19 in Red Sindhi,
Gir, Ayreshire X Singhi cows and all these were
statistically significant. The regression coeffi-
cient s were also positive and significant. The
coefficient of correlation between age at first
calving and first lactation length of all breeds

were positive and statistically significant.

Alim (1957) in a study of 294 buffaloes
at Alexandria reported that early first calving
of buffalo heifers did not affect their productive
herd life and that the very early bred heifers
tend to have lower yields and shorter calving
intervals. However, the differences between the
productivity and calving intervals of early and
late bred animals show too high a standard error
to allow any general conclusion to be drawn.
The average age at first calving was reported to

be 38.5+0.34 months.

Venkayya and Anant akrishnan (1957)
reported the age at first calving of Murrah buffaloes
to be 44.3 months. These workers also found signi-

ficant correlation between the age at first calving



and the first lactation yield (r = 0.39). They

also observed a significant regression.of the first
lactation yield on the age at first calving. Further
these workers reported that the correlation and
regression coefficients between the age at first
calving and the first calving interval were not

significant.

Amble et al (1958) reported the variation
in age at first calving from 42 to 49 months for
dairy herds and from 47 to over 50 months for village

cows and buffaleoces in Punjab.

The same workers also reported that there
was scope to reduce the age at first calving.
Herd and breed differences were also found in the

age at first calving and first lactation milk yield.

Zorin and Kocenov (1958) analysed data
on age at first calving and the milk yields of
Schwyz (Swiss-brown) cows at the studs of two
collective farms in the Tula province. They reported
that heifers calving for the first time at 22 months
of age yielded an average 2671 Kg. of milk in a
300-day lactation, while 3761 Kg. of milk was

obtained from heifers whose agé at first calving



was 48 months. The second lactation yields of
late calvers was greater than early calvers, but

at the same age the total production of the early

calvers was greater.

Rife (1959) studied the data of buffaloes
from Indian farms and reported that the average

age at first calving was 45.7 months.

Dhinsa (1960) studied the records of 165
Murrah buffaloes and reported the age at first
calving as 49.03 months. A not-significant correla-
tion value of 0.06 between age at first calving

and milk yield was reported by the author.

Lahousse (1960) in a study with Friesians
reported significant coefficient of correlation
(+0.297) between age at first calving and first
lactation yield. No significant relationship
between age at first calving and subsequent calving
intervals was found. Age at first calving and
average monthly milk yield upto 4th. calving were

reported to be negatively correlated.

Menge and Mares et al (1960) has shown
that earlier attainment of puberty in Holstein
heifers were associsted with higher 90-day milk
yields and higher butter fat contents.
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Agarwala.(lQSl) using data of 27 water
puffaloes of India 6btained a coefficient of correla-
tion between age at first calving and first, second
and third lactation yields of 0.68, 0,12 and 0.03
respectively. The first lactation yield was found
to be a reasonable guide to selection for higher

yields.

Erb and Ashworth (1961) compared the
relative effects of age and weight on yield by
standard partial regression coefficient technique.
The relationship between yield and age was more
than two times as important as between yield and

weight.

Singh and Choudhry (1961) estimated
correlations of age at f;l.rst: calving with lactation
yield and calving interval. Both the estimates
were reported to be positive but not significant.
The correlation between age at flrst calving and
lactatlon length was significantly positive for
Sahiwal cows.

Danasoury and Bayoumi (1962) reported highly
gignificant correlation (r = 0.402) between age at

first calving and first lactation milk yield.
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The age at first calving was not significantly
affected by month or season of birth, nor was it
significantly correlated with length of first
lactation, length of first dry period and first

calving interval,

Singh and Desai (1962) mentioned the
average age at first calving as 50.7 months in a
study with Bhadawari buffaloes. They found no
significant effect of age at first calving on 305-day
milk yield, lactation period, calving interval and

dry period.

Belic (1963) working on data from 233
Red pied low land heifers showed that age at first
calving was positively correlated with lactation
length (r = 0.04) and with first lactation yield
(r = 0.22). The average first lactation yield was
4018‘Kg., increasing from 3796 Kg. 6o 4533 Kg. as
age at first calving increased from 635 to
1176 day.

Horn and Dunay' et al (1963) reported that

age at first calving was highly significantly correla-

ted with milk yield (r = 0.222).
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Tomar (1963) in his studies‘of 477 buffalo
heifers at the six milita:y farms located in Northern
Hot Dry Region has found average age at first calving
to be 40.6+0.223 months with a coefficient of
variation of 12.01 per cent and correlation between
age at first calving and 300-day yield as well as

first lactation yield were found to be notsignificant.

Nardone (1964)_mentioned that production
tended to increase upto a calving age of 36 months
but there did not appear to be any advantage in
delaying calving further. Within provinces and
seasons there were significant differences in milk
yield due to calving age. Differences in method
of husbandry on the various farms were considered

t o have a marked effect on result.

_ Singh et gl.(1964) reported that in Hariana
cattle age at first calving was significantly
correlated with milk yield upto 6, 8 and 10 years
of age but not with milk yield in the first or
first plus second lactations. They have also given
multiple regression equations for predicting
longevity and milk yield upto various ages from

first lactation yield and age at first calving.

Sidhu (1964) while working with data of
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489 cows over a per‘iod of 26 years found negative
correlation between age at first calving and life
time production. The correlation coefficient between
age at first calving and subsequent production

was -0.27 which was significant at one per cent level

of probability.

Dutt et al (1965) mentioned average age
at first calving for Murrah buffaloes 42.8+0.65
months. They further found that age at first calving
was significantly negatively correlated with milk
yield upto 6, 8 and 10 years of age. On the other
hand age at first calving was reported to be
significantly positively correlated with the milk
yield upto age at actual culling. The first
lactation production was not affected by age at
first calving. They developed five prediction
equations for predicting milk yield upto 6, 8 and
10 years of age and upto the age at culling and
longevity and reached to the conclusion that along
with milk production of first lactation age at first
calving should also be given due weightage for

improving life time production.

Gaut am and Agrawal (1965) reported that

age at first calving in Murrah buffaloes is
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42,31+1,05 months and age at first calving and
producing (milk) ability are not correlated to each

other and are influenced much by the individuality.

£k Montemurro and Cianci (1965) reported
mean age at first calving of 28.28 months based on
rgcprds for 324 Friesian cows in a close herd in
Taranto. They also found no significant correlation
between age at first calving and milk production
but reported that the delayed first mating prolonged

the reproductive life.

~ Montemurro et al (1965) reported not-
significant correlation between age at first calving

and milk production.

Puri and Sharma (1965) reported that age
at first calving had more influence on the estimation
of yield upto a certain sge than on yield upto a
certain numbers of lactations, the first lactation
yield being of equal importance in both cases.
The first lactation yield accounted for 70 per cent
of the variation in total yield upto five lactations
in Tharparker and Sahiwal breeds and about 42 per cent
in Red Sindhi and crossbred cows. Multiple regression
equations to predict yield upto ten years of age

on the basis of the first lactation yield and age
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at first calving explained more than 75 per cent
veriation in pure breed cows and only 40 per cent
in crossbreed cows. The partial regression coeffi-
cient s indicated that an increase of 73 Kg. milk

in the first lactation yield was equivalent to a
reduction of one month in age at first calving in
the Tharparkar breed. Similar figures in the
Sahiwal, fed Sindhi and crossbreed cows were 57, 92

and 126 Kg. milk, respectively.

Gehlon and Sekhon (l966)_reported.that
age at first calving is_insignificantly negatively
correlated with first lactation milk yield and

first dry pericd in Hariana cows.

Gautam et al (1966) mentioned that producing
ability and breeding efficieﬁcy were significantly
superior in Heriana cows calving at an age of
36 months to less than 39 months as compared to

those calving at an age of more than 39 months.

Singh and Sundaresan (1966) on the basis
of 345 daughter dam pairs (22 sires) records found
not significant phenotypic correlation (r = 0.038)
of age at first calving with first lactation yield,

but there was significant genetic correlation
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(B) PART YIRLD AND ITS ASSOCIATION WITH CUMULATIVE
LACTATION YIELDS:

To find out a criterion of selecting an
individual at the earliest possible opportunity
without losing efficiency has always been an aim
of a successful breeder. In ot her words the answer
lies in the fact that how accurately the life time
performance or a full lactation's yileld etc. can
be predicted on the basis of the part time performance
of an animal. For selecting better buffaloes a
lot of attempt s have been done to enable the breeders

to attain the above objective.

Cennon et al (1942) ment ioned that predic-
tion of yield is most accurately made from a tost
mmm1mmngthefﬂ%hmmﬁhoflaﬁﬂim1mﬁteﬂ
made in sixth month comes next followed in turn by
those made in seventh and fourth months. There His
less accuracy in predicting yield when based on
tests made in the first or last months and reported
the correlation of first, third and fifth month
with lactation yield as 0.74, 0.86 and 0.91

respectively.

Kennedy and Seath (1942) reported that
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production of first calf heifers during the first
four months was a good index of what the complete
first lactation would be and also the relative
production for the second lactation. The correlation
between short time records and the complete first
lactation increased from an average of 0.62.far one
month to 0.78 for four months. According to them
short records were only slightly less valuable

than were complete records in predicting production

for following lactations.

Mahadevan (1951) has mentioned the relative
usefulness of the 180-day record for genetical
purposes based on data of 326 cows. The repeatability
was found to be slightly higher for the 180-day
record than for the total lactation record. 180-day
record can be used for measuring cow's milking
ability because the number of uncontrolled physiolo-
gical and environmental factor that enters into

the latter part of the lactation is great.

Roth (1951) found that the yield during
the first 200 days of the first lactation accounted
for 46 per cent of the variation in production

during the first five to six years after freshening.
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Kliesch and Bankwitz (1952) studied two
herds of Buropean cattle in which the first 180 days
production in the first lactation accounted for
29 and 52 per cent respectively of the variation

in the total yield during the first four lactations.

Alim (1953) in a study with Egyptian
buffaloes observed the average production herd

life of these animals as five calvings.

Maule (1953) reported that the average
milk yield of Indian farm buffaloes ranged from
3150 pounds to 4580 pounds in one lactation.

The heritability estimate of milk yield
in Bgyptian buffaloes was reported by Asker et al (1953)
as 0.24. The same authors in 1955 in a study of
BEgyptian buffaloes reported the average milk yield
for first lactation as 3844 pounds. Maximum yield
5267 pounds was reported to have reached in fourth

lactation.

Madden et al (1955) while working with
599 records mentioned average intrasire daughter
dam regression which is half of the heritability,
for single month milk and fat production and for
cumulative month milk and fat production as 0. 15,
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0.09, 0.25 and 0.19 respectively. Genetic correlations
between cumulative part and whole milk and fat produc-
tion were over 0.9, thus selecting on the cumulative
part record would improve production nearly as much

as selecting on the complete record itself in Holstein
cows, The efficiency values ranging from 0.74 to

above unity.

Hofmann (1957) analysed the data using
part yields (60 & 100-day yields) of dams and daughters
instead of first lactations of heifers and life time
yield to find out the breeding worth of bulls and
found that when bulls were placed in rank order
according to butter fat per-centage on the basis of
part yields their position were almost the same as

when life time yield were used.

Rendel, et al (1957) while studying the
inheritance of milk production characteristics
found that 70-day yield was an excellent guide to
the total lactation (r = 0.80 and that it could be

used as a guide to early selection.

Bogner et al (1958) made a comparison
of yields in the first 180-daysof lactation with
yields in the first 90-110 days and found the
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correlation between the two periods both for milk
yield and butter fat percentage were sufficiently
high to justify the use of data obtained from three
recording s only as preliminary evidence for bull

evaluation.

O'connor and Stewart (1958) found a
good agreement in the relative breeding values
of the 12 A.I. bulls calculated on 180 and 305-day

yields.

Bilfort (1959) has studied various part
records of heifer using data from 333 Wurttemberg
spotted cows in 263 herds and found yields of
less than 200 days were not -sufficiently accurate
for assessment of life time yield. Environmental
factors had a considerable effect on this relation-
ship but it was not worthwhile making corrections
for age at first calving, calving interval and

month of calving.

Jost (1959) discussed the value of various
part lactation records critically and mentioned that
for individual animals the estimation of 305-day
yields from part lactation yield is inaccurate.

For bull evaluation purposes the use of thirty,



100-day records or ten 200-day records is considered
to be accurate for assessment of average 305-day
milk yields., He also mentioned that the positive
correlation obtained between the 305-day yield and
part yield were not influenced by the following
factors: i) heifer's age at first calving, ii) first
calving interval, iii) differences in feeding and
management . Length of lactation influenced only

fat content for a 200-day period. The environmental
influences are not very important in preliminary

selection of bulls for breeding.

Johnson (1959) found no significant
difference between the heritability estimafes for
100, 200 or 305-day lactations except for that
between 100 and 305-day estimates for the butter

fat content.

Madden al (1959) while studying with
the data based on 3930 Michigan D.H.I.A.-I.B.M.
Holstein cows reported that adjacent months are
more closely correlated than non adjacent one.

The lowest correlation exists between first and
second adjacent months. Correlation between single
test day milk production and the sum of milk
production for fifth month were highest but the
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correlations were also sufficiently high for the
fourth, sixth and seventh months. The milk yield
during 4 to 7 months had the lowest variability and
therefore, more closely correlated with the total

production.

Dhinsa (1960) reported the average milk
yield of Murrah buffaloes to be 3873 pounds. As
regards the heritability estimates of milk yield,

it was found to be 0.324.

Salerno (1960) made a study of 200
lactations of buffaloes., He indicated that the
average daily yield to the 20th. day after parturi-
tion showed a high positive correlation with 240
days production and could be used as a basis for

culling low yielding animals - buffaloes.

Fritz et al (1960) reported that analysis
of regression coefficient for the first, third and
seventh cumulative months of the Holstein data
indicated that season was not an important influence
on the part to whole relationship and also found that
the correlation between cumulative part and 305-day
production ignoring herd differences were not lass

than 0.7 for the first month, increased steadily
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as the lactation progressed and were 0.9 by the

fifth test day for all breeds.

Lamb and McGilliard (1960) advised that
in practice breed, age and season of freshening
should be considered in extending partial records
to 305 days. Two methods are reported for extending
part records. The simplest one is by ratio factor,
the other method is by regression of total production
on partial production, both linear and quadratic
regression equations have been used but Harvey (1956)
found the ccurvi-linearity of accumulated production
and stage of lactation to be small enough that
the linear regression equation will provide a
satisfactory means of extending part production
and total production estimated by this method is

less variable than actual production.

Kovat s (1960) reported on the basis of
700 lactation of Hungarian spotted cows of different
ages and levels of production and obtained factors
for predicting the 300-day yield from 60, 90, 120,
150, 180, 210, 240 or 270-day yields in 5 successive
years and they have claimed that using these factors
estimation of 300-day yield even from a 60-day
yield gives reliable results.,
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Hickman (1960) while working from 510
records of 202 Holstein-Friesian and 279 records
of 105 Ayrshire cows found simple correlation (pheno-
typic) coefficient between 180 and 300-day yields
were 0.912 and 0.957 for Ayrshires and Holstein-Friesians
respactively, regression coefficients wére 0.676 and
0.699 respectively. Genetic correlation among
successive 60-day periods of lactation, 180-day
yield and 300-day yield were all close to 1.00.

Voelker et al (1960) reported that there
were no significant differences in slope of the
Tegression lines between complete and incomplete
lactations but there was a significant difference
in the elevation of the regression lines of production,
the incomplete lactations being considerably lower.
This suggests that the use of incomplete with
complete records for sire evaluation would tend to
ad just the production records downwards and give
a more accurate picture of the sire's true breeding

potential.

Vanvleck et al (1961) explained (on the
basis of data collected from November, 1957 to
December, 1959) that estimates of cumulative mont hly

records and of linear functions for extending monthly

J
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records increased with the stage of lactation.
Genetic correlation of individual monthly yield
with total yield were 1.01 in the fifth month,
0.79 in the second month and 0.71 in the tenth
month and those for cumulative monthly increased
with stage of lactation. The amount of genet ic
progress in total yield by selection based on
single third or fifth month was estimated as 923
95 and 97 per cent of that based on total yield.

Vanvleck and Henderson (1961) reported
the single best months for estimating a complete
lactation are the fourth, fifth and sixth, as they
account individually for 72 per cent of the variation

in total records.

Johnson and Corley (1961) while analysing
8413 HIR records from 38 Brwon Swiss herds in
Wisconsin reported the heritability of 0.3 for
100 and 0.34 for 200 days yields of first lactation
and reported that partial first lactation records
of 100 or 200 days in length will be almost as
effective in improving milk as salectioﬁ based on

305-day first lactation record.

Vanvleck et al (1961) on the basis of
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9036 Holstein cow data reported that a single test
day record from the fourth, fifth or sixth month

of a lactation had a correlation of 0.50 with the
succeeding complete lactation, while the correla-
tion between two successive complete lactation
yields was 0.55. A linear function of the first
five monthly test record predicts complete second
record as accurately as the total yield of the first
lactation. They concluded that part lactation
records are very valuable for predicting total

milk production during succeeding lactation and

one can cull cows on the basis of a single monthly
test as early as the third or fourth month of
lactation. The same authors have also suggested
that only slightly more seven or eight month records
than 10 months records are needed for equal accuracy
in sire evaluation and moreover, time advantage
overbalance the slight increase of accuracy.

They have also recommended a 3-stage programme

for evaluating sires used in A.I., the first

stage consists of acceptance or rejection of

sires based on the part lactation (5 month) records
of their daughters, 2nd. stage utilizes both part

and complete recards of other daughters while third
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and final stage provides for evaluation dependent

on complete records alone.

Vachal (1961) explored the possibility
of using part lactation records for the evaluation
of bulls based on their studies with 34 heifers
from 9 bulls and found highly significant coarreletion
coefficient between the milk yield obtained during
the adjusted lactation period of 300 days and part
lactations of 60, 90, 120, 150 and 180 days.
The agreement was closest for the 180-day periocd
and this was considered to be the most reliable

basis for the ev_aluation of bull.

Searle (1961) has indicated that monthly
records of artificially bred cows under New Zealand
condition, records accumulated upto a specified
test day early in lactation are suitable for
progeny testing. Heritability is slightly more
for lactation yield than the heritability of part
record and the genetic carrelation between the part
record and lactation yield exceeds 0.90. The rate
of progress using records upto 6 month in length
may even lead to slightly faster progress than
on complete lactation yield., The rate of genetic

progress based on part records as compared with
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the rate of progress from selection based on
completed records was estimated by the genetic
correlation between part record and lactation yield
multiplied by the squareroot of the ratio of their
heritabilities.

Vanvleck (1962) has also recommended the
use of 150-day age corrected records of daughters
for estimating the breeding value of sires. Later
he reported the heritability of 150-day record and
genetic correlation between 150 days and first
lactation as 0.4 and 0.953 0.03 and 0.663 0.27
and 0.963 0.20 and 0.883 0.52 and 0.91 in Ayrshire,
Guernsey, Holstein-Friesian, Jersey, and Brown

Swiss breeds respectively.

Tomar (1963) reported the heritability of
300-day milk yield to be 0.1773+0.1259.

Zavertjaev (1963) found correlation
between milk yield in the first 30, €60, SO and 120
days and in the complete lactation increased
progressively from 0.48 to 0.86. It is concluded
that production in the first 90 to 120 days of

heifer lactations could be used in progeny testing.

Dutt et al (1964) have calculated
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coefficient of correlation of the milk yield in
first 15, 75 and 135 days with 305-day lactation
yield in Hariana cattle as 0.501, 0.737, 0.859 and
the regression of milk yield in pounds on the
production upto 15, 75 and 135 days in the same
lactation as 7.63, 2.54 and 1.68, all these correla-
tions and regressions were significant at P/ 0.01.
The coefficient of variation for the first 15 days
was comparatively high. They have also evolved
three regression prediction equations for predicting

the lactation yield:

ra)
1. Y = 1284+7.63%;
.. Th= l7AvE 50X
3., Y = -142+1.68%,

Where Y is predicted lactation yield;
X1, ¥o and Xq are yields in first 15, 75 and

135 days respectively.

Decking (1964) reported the heritability
of 100, 200 and 305-day yields over 0.2 in all cases
and did not differ significantly. There was a
phenotypic correlation of 0.87 between 100 and 200-day
yields and of 0.82 between 100 and 305-day yields,

corresponding genetic correlations were 0.96 and 0.92.
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The figures indicate that the same genes are operat-

ing for the different part performances.

Venkat aratnam et al (1964) found lactatibon
yield to be highly significantly caorrelated with
maximum initial yield (0.81) in Murrah buffaloes
and developed equation for predicting lactation

yield from initial yield and lactation length.

Nagarcenkar (1964) reported that lower
repeatability of part lactation yield is attributed
t o environmental influences having more effect on
the latter months of lactation. The correlation
betwean 120-day yield in the first lactation and
the average yield over the first three lactations
was 0.739+0.036. The genetic correlation between
the two variables was 0.777+0.365. Almost 55% of
the variation in average production over the first
three lactation was due to variation in 120-day
yields in the first lactation. The efficiency of
selection on 120-day yields was estimated to be

52.4, 87.1% of that on completed lactation yields.

Guba (1964) mentioned that there were close
correlation between milk yield in 100-day calculated
from a 24, 48 and 72 hours test and actual 300-day
yield.
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Dutt et al (1965) reported on the basis
of 96 farmbred Murrah buffaloes of District Dairy
Demonstration Farm, Mathura that age at first calving
was found to have negative significant correlation
with milk yield upto 6, 8 and 10 years (-0.736, =0.551,
-0.460 respectively) and also found the corresponding
negatively significant regressions (-240.50, -248,72
and -251.34 respectively). On the other hand they
have also reported that age at first calving has
significant positive correlation with the milk yield
upto age at actual culling, Ilongevity and useful
life (0.448, 0.546, 0.467 raspaectively), thé corres-
pondiﬁg regression coefficients are 517.41, 2.73
and 1.73 respectively. They also evolved five
prediction equations for predicting milk yield upto
6, 8 and 10 years of age, upto the age at culling
and longevity, on the basis of age at first calving
in months and milk production during 305-day first
lactation in pounds. They concluded that age at
first calving should also be given due weightage
along with milk production of first lactation for

improving the life time production.

The same authors also calculated coefficient

of correlation and regression of 305-day first




34

lactation production on part production of 15, 75

and 135 days, all the estimates were highly significant,
and noted that with rise of one Kg. of milk either

in first 15 days, 75 days or 135 days yield, there
would be an increase of 11.65, 2.4 and 1.5 Kg. of
milk respectively in 305-day yield. They further
compared the correlation and observed that the simple
relationship of 0.453 between 15-day and 305-day
yield reduced to 0.215, a partial correlation
(significant at P/ 0.5) between them when peak yiéld
is held constant,whereas it increases to 0.482

(at P/ 0.01) when the 305-day lactation period is
kept constant. The negative relations of -0.18 and
-0.205 between 15 days and lactation period when
ﬁeak yield and 305-day yield were held constant
respectively. In fact lactation yield and lactation
period are closely associalied as indicated by
partial correlation of - r = 0.628. Therefore, in
predicting lactation yield, they found that lactation
period can be ignored. They concluded that even

15 days yleld are reliable indications of first

305 days yield. The reliability of this relationship
increases with the increased duration of part

production.in Murrah buffaloes.




Krempa (1966) concluded that multiple

regression equations for 200 and 160-day lactations
and simple regression equations for 140 and 120-day
lactation offered a satisfactory basis for the
calculation of 300-day yield. .100, 80 and 60-day
part lactations are insufficient for full evaluation
of sires but satisfactory for preliminary evaluation

provided they are based on at least 3 test milkings.

Singh et al (1967) while working with 186
first lactation milk production records suggested
that selection on the basis of 135 days milk record
may be sufficiently accurate and may increase

genetic progress by permitting early evaluations,

Ithaca (1967) while studying physiological
and environmental effects on first and second
lactation monthly milk and butter fat yields
reported that heritability ranged from 0.06 to 0.21
and 0,20 to 0.23 for monthly and cumulative milk
yields respectively (735 dam daughter pairs).
Genetic correlation between cumulative parts of

the lactation and total yields were essentially one.

Lamb et al (1967) reported that the

genetic correlations between monthly yields and




36

total production were generally 0.9 or larger.
Phenotypic correlation of monthly yields with total
production in the same or subsequent lactations were
largest in 4 to 6 months. Adding a second month

to the first contribute the largest increase in
accuracy of predicting that complete lactation and
correlation exceed 0.9 by the time the fifth month
was added. A succeeding lactation could be predicted
nearly as accurately by a part of the first lactation
as by the whole first. They further concluded that
selection on production for a single month will
provide less genetic progress than selecting on

the complete record, but cumulating parts should
increase relative efficiency with each added month.
The same authors have also suggested that breed,

‘age and season of freshening influenced the relation-
ship between total and part production sufficiently
to require adjustment in extending records in

progress.

e
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CHAPTER - III

MATERIAL AND METHODPDS

I. MATERIAL:

(a) Source of Data;-

The data used under study were collected

from the two farms of U.P.

i) ©State Livest ock-cum-Agricultural Farm,
Babugarh, Meerut.
ii) State Livestock-cum-Agricultural Farm,

Madhurikund, Mathura.

The records kept at these farms are systematic
and consisted of the name/or brand mark of the animal,
her date of birth, date of service, brand number of
the bull used for service, date of calving, date of
drying, per day milk yield in pounds (after 1963 in Kg.)
during the lactation and complete lactation yield.

The brand number of the sire and dam of individual
animal is also available. The records also mention
about other things like abortion, dystokia, sickness

etc, during the lactation.
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(b) Managemental Practices:-

The farms are situated in plains of U.P.
and more or less similar climatic condition prevails
at both the places. Since they are managed by the
State, Animsl Husbandry Department , the housing,
mana.geﬁent and feeding practices are on scientific
lines. Adequate protection from extireme weather
conditions is provided by proper housing facilities.
The supply of green fodder is ensured nearly all
the year round, either in the form of green fodder
or as silage, when green fodder or pasture is not
available. Weaning is not practised at these farms,
therefore amount of milk suckled by the calf is
not known. However, test milking is done every
fortnight to find closer estimate of the milk
producing capacity of animals. The calves are
allowed to suckle their prescribed share according
to the stage of lactabtion and it is presumed that
all calves get more or less the same amount of milk
during the entire suckling period. Milking is done
twice a day.

(¢) The Data:-

Both farmbred as well as purchased animals

formed the foundation stock of these two farms.
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All the available data of Murrah buffaloes were
assemblad for the present study. The records of

both farms were examined and lactation records of
less than 250 days and first month yield of first
lactation were excluded. The records which were
considered abnormal on account of systematic disorders,
abortions, death of calf during lactation etc.

ware also omitted from the present study. Berry

and Lush (1939) and Lush et al (1941) discussed the
question of omission of records known to be made
under abnormal circumstances for which adequate
correction cannot be made. The criteria for omisshon
according to them must be simple and impersonal.

The records of the purchased animals were not used
for all the studies, because the necessary information
about sire, date of birth and details of lactations
made before purchase could not be ascertained.

As far as possible inbreeding has been avoided at

the farms under study. The registers containing the
daily milk yield and history sheets were consulted
for monthly yields of first lactation, complete

first lactation and subsequent lactation yields,

date of birth and date of first calving. |

Milk yields are taken into kilograms,

whereas date of birth into months, under the present
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investigation. Some of the animals were born and
maint ained at one farm but were transferred to
another farm. The records of such animals have been
included under the farm where they had completed
their first lactation.

II. METHODS:

Depending on the availability of the type
of data and their suitability, the following methods
were used for calculating various statistical estimates

in this investigation.

(a) Averages and Measures of Dispersion:-

They were calculated by the simple formulae:

Xl = Z: Xl
3
= = X
Xg = 2 2
np
z = Zxm + 2DXonp

ny + ng

Where Xq and Xo are two variables used for two

different farms and x represents both the farms.
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2
SeRalx g )= ee s //Z'x:L
: vV ny-1

Formula for Xo 1is exactly the same as used for x;

S.E.(x7) = S:D: _ S1 and S.E.(X2) = S2

'/nl \/nl yno

S.RB. (X) =sv/l/nl + 1/ng

_ =2 =7
Where s = // Z’ Colmeny Z (x5 = %5)

Where 's' is the S.D. for both the farms.

e S.D.
GleiVia s Bo= e ¥ 100 (in percentage)
X |

(b) Interrelationships between Characters:-

Relationship between traits have been
estimated by finding out phenotypic correlations and
regressions. The correlation and regression

coaefficient s have been calculated as described by
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Spnedecor (1956). The formulae used are:-

Correlation Coefficients = T = 2. Xy
Regression Coefficients = b = 2 Xy
! =3

Where 'x! is independent variable and 'y' is
dependent variable and X,y dencte their deviations

from their respective means.

The significance of correlation coefficient
was seen directly from the Table given by Fisher
and Yates. The significance of regression coefficients
waere tested by analysis of variance method as

given below:-

ANALYSIS OF VARIANCE FOR TESTING THE SIGNIFICANCE
OF REGRESSION

g d. .I : l I ngpn
T ot al RSy 2
Due to regression 1 Bl 2 X, bisi o XTae = A A
. B
Deviation from n-2 Eyz-(b.ﬂxy)Z'yz-(b.ny)
regression : = B

n-2

Where n is number of paired observation.
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Multiple regressions were calculated by
the methods as given by Snedecor (1956).

(2 25%) (2 277)- (2 2 %) (T 2oY)

1.2

D

5 <Zx12)(2xzz)-;lexz)(Z:le)

D

b
Yo.1

Where D = (lez)(zxzz)-(lexz)z

They were tested by analysis of variance

method as described earlisr.

To study simultaneously the effects of
four independent variables on dependent variable,
partial regression coefficients were calculsated
by finding out the elements of an inverse matrix.

The medel and procedure used are as follows:-

I = }1"}3 1%14PoxotPox P x o+ 15

Where Y is the first five cumulative lactation
yields (life time production).

U is average of the lifetime production.

By, Bg, Bg and By are the partial regression
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coefficients of first month yield, first three
months cumulative yield, first five months cumulative
yield of first lactation and age at first calving

respectively.

Let m, by, bg, b3z and by be the least

square estimates, then expected value becomes:

A —
Yi = Y+b1xl+b2x2+b3:c3+b4)c4

By minimising the error sum of squares the

normal equationsobtained are given below in matrix

notation:-
A SRS
):Xlz leXZ s0s00 a0 ZX1X4 X bl =2: le
B, X2X12X22 ..... o0 Z, 32X4: b2 = Z: X2Y
— 2 1
LX4X7  cenees O O x42 by | =2 %,Y

B T TS S T
/RDRTE =S BAS S XY T

(c) Prediction Equations:-

Prediction equations based on part yields
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of first lactation have been developed to predict

first lactation and upto subsequent five lactations
cumulative yields with and without considering the
age at first calving. Without age the model of the

prediction equation used will be:
e S =i +,P(X -Xx) + e

Where "a" is the average of the parameter to be

estimated.

“P” is regression coefficient of total yields
(first lactation and subsequent upto five lactation

cumulative yield) on part lactation yields of first

lactation.

ne! ig the random error which is independent of x

and normally distributed with O mean, & variance.

When age at first calving is also congidered
along with the part yields of the first lactation to
predict the total yields then the model will be:

= L7 X )Y —% )T
L g PY1.2(X1 x) P xR e

Where "a" alpha is the average of the parameter

to be estimated.

‘ﬁ are partial regression coefficients.
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X1, Xo and Y are part yield or first lactation,
age at first calving and the total yield to be
predicted, respectively.

e 1is N(O,o- )

In the present investigation for the
purpose of life time production first five lactation

cumulative yields have been considered.

Simultaneous equations have been formed
by taking into consideration four variables i.s.
first month, first three months cumulative, first
five months cumulative yields of first lactation
and age at first calving, to predict life time

production. The model being:
Y = }l+}31x1+}32x2+J33x;3 S Rl e aiele ot o ce=Sik
Where e is N(O - o ).

For testing the prediction value of these
prediction equations R have been calculatad which
is equal to:-

R2ii= Corrected S.S. due to regression
Corrected S5.S5. of total

Where "R" is the multiple correlation coefficient.
The multiple correlation is the correlation between

observed and expected values. Thus it gives the
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information about the suitability of prediction

equation.

(d) Heritability:-

The heritability of monthly yields of
first lactation have been calculated by paternal
half sib correlation method. This method has been
described in detail by Hazel and Terril (1945).
The total variance and covariance in each sample
were separated into components as described by

Snedecor (1956) and given below:-

COMPOSITION OF MEAN SQUARES

{ ] ]
Source of ¥ AL Mean } Bxpectation of
Variation | J Square } Mean Square
¥ i i '
= 25 e o
Between Sire n-1 B+KA o B+ Ko A
2
Within Sire n(kK-1) B o B

Heritability by half-sib correlation is L X 4

Estimates of heritability if unbiased must be
equivalent to the ratio of genetic variance to the

t otal variance.
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The standard error of the half-sib corre-

lation is:-

B(B+KA)

(A+B)2 / 1/2 (X-1)Fn

Where B = Variance within sires; .

A = Variance between sires;

X = Average number of progeny under each sire
groups
n = Number of sires considered.

As the sires did not have the same number
of daughters so the value of K would be slightly
smaller than the average number of daughter per sire.
The formula used for determining K has been given by

Hazel and Terril (1945).

T o= eeRyEs SR
K(n-1)

Where K is the series of observations made by
daught ers under each sire, and

n is the number of groups or sires.

(e) Genetic Correlation:-

The genetic correlations have been estimated

by the procedure described by Hazel et al (1943),
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Genetic variance and covariance can be obtained
by dividing sire variance and covariances by

halfsib correlationship from the Table of Analysis

of Variance. Symbolically:-

Cov.GiGj

Pam. =
ivj /
pras( 0-2 Gi) ( 0-2 Gj)

Where "i" and "j" represent two characters.
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CHAPTER - IV

RES Y LIES AND “BTSCEUS S T 0N

I. AGE AT FIRST CALVING:

(a) Averages:-

The average age at first calving of 182
buffalo heifers at the two State Livest ock-cum-
Agricultural Farms, located in the Western U.P.
was found to be 49.60+1.27 months with a coefficient
of variability 16.21 per cent. The range of age
at first calving was frém 32.2 months to 76.9 months.
The averages for age at first calving for buffaloes

maintained at each farm have been presented in Table 1.

TABIE 1. AVBRAGE AGE AT FIRST CALVING IN MONTHS

] No.of J ¥ 1 1
Neme of The yopserval Mean J S.D. ] S.E. | C..
¥ -tions} i ¥ e 0 D)
Babugarh 122 = 48.38  7.32  0.66  15.13
Madhurikund 60  52.07 © 9.35  1.21  17.96




51

The average age at first calving at
Babugarh and Madhurikund farms was 48.38 and 52.07
mont hs with a coefficient of variation of 15.13
and 17.96 per cent respectively. The average age
at first calving reported in the present study
is fairly similar to the ones reported in literature
by Amble et al (1958), Dhinsa (1960), Singh and
Desai (1962). However, the esﬁimates given by
Ragab et al (1953), Venkayya and Anantakrishnan
(1957), Tomar (1963), Gautam and Agrawal (1965)
and Dutt et al (1965) are lower than the ones

obtained in the present investigation.

The coefficient of variation indicates
that the variability present in the population
for this trait could be utilized to reduce the
age at first calving. Sayer (1936), Mahedevan (1953)
and Amble et al (1958) have also reported that
it could be possible to lower the age at first

calving of Indian cattle by good husbandry in

garly life.

(b) Relationship between age at first calving
and milk yield:

i) Correlation coefficients:- phenctypic

correlations of the age at first calving with milk




s d i s e R TN e

o2

yield in first lactation, first two cumulative,
first three, first four and first five cumulative
lactations have been presented in Table 2.

TABLE 2. PHENOTYPIC CORRELATIONS OF AGE AT FIRST
' CALVING WITH MILK YIELDS.

] First jFirst 2§First 3§First 4First 5
N I lacta-jcumula-jcumula-jcunula-jcunula -
ome Of The ¥ “tion Jtive lajtive lajtive lajtive la-
J yield j-ctatiojf-ctatiof-ctatiojctation
] J-n yield j-n yieldf-n yieldf yield

Babugarh 0.0360 -0.0401 0.0767 0.1390 0,1782
Madhurikund 0.1932 0.3353* 0.3569 0.3129 -
Overall 0.0867 0.0429 0.1303 0.1544 -

* - Significant at 5% level of probability.

The correlation between age at first
calving and milk yield in first two cumulative
lactation was significant at Madhurikund farm.

All other estimates of correlation coefficients
were not significant. The estimates when pooled
over farms were not significant. These estimates
indicate that in general age at first calving had
no significant effect on milk yield. Dhinsa (1960),
Singh and Desai (1962), Tomar (1963), Gautam and
Agrawal (1965), Singh and Sundaresan (1966), Singh
(1966) have also reported that age at first calving
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had no effect on milk yield. On the other hand,
Ragab et al (1953) observed that the age at first
calving has a highly significant effect on total
milk yield; Venkayya and Anant akrishnan (1957) found
significant correlation between the age at first
calving and the first lactation yield. Agrawala
(1961) obtained significant correlation between age
at first calving and first lactation yields only.
Dutt et al (1965) reported thab first lactation
production was not affected by age at first calving,
but age at first calving was significantly negatively
correlated with milk yield upto 6, 8 and 10 years
of age in Murrah buffaloes, on the other hand age

at first calving was reported by the same authors
to be positively correlated with the milk yield

upt o the age at actual culling.

ii) Regression Coefficients:- The estimates

of regressioh coefficients on age at first calving
of milk yields of first lactation and subsequent 1y
cumulative lactations upto first five lact ationgs
have been calculated and reproduced in Table 3.
The regression estimates followed the pattern of
correlation coefficient estimates discussed earlier.
Robert son (1950) and Lecky (1951) found that the

effect of age at first calving on yield in the first
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lactation in Fulani cattle in Nigeria was very

small, and the regression was not significant.

TABLE 3. REGRESSION COEFFICIENTS OF MILK YIELDS
ON AGE AT FIRST CALVING.

¥ pipe; JPAiISt 2]First 3]JFirst 4JFirst 5
Name of the ILac:St jCumul a- [Cunul a~ jCunula-jCunula-
¥ 5 “jtive lajtive laftive lajtive la
g i ‘.mm j-ctatiojctationj-ctatioj-ctatio.
y Yi€+8 ¥_n yieldf yield J-n yieldj-n yield

Babugarh 2.0281 -3.7214 9.8121 22.3779 31.6206
Madhurikund 6.9161 16.4448% 209928 35.3238 =
Overall 4,1918 3.4362 13.9926 24 0348 %

* - Significant at 5% level of probability.

Sundaresan et al (1954) have reported
not significant effect of age at first calving on
milk production upto 10 years of age in Kansas
State College Jersey breeds whereas significant
negative effects are reported by the same authors
in Red Sindhi and 1/4 Jersey X 3/4 Red Sindhi
breeds, though these results are based on only
sevent een observations. Venkayya et al (1956)
reported significant positive effect of age at
first calving on first lactation milk yield in
Red Sindhi, Gir, Ayrshire X Sindhi cows. Dutt et al
(1965) reported that regression of first lactation
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production on age at first calving was not signifi-
cant, but its regression was significantly negative
on milk yield upto 6, 8 and 10 years. On the other
hand regression of the milk yield upto the age at
actual culling on age at first calving was signi-

ficantly positive in Murrah buffaloes.

It is evident from the above study that
in the selection of Murrah buffaloes of these two
farms for milk yields, considenstilonicnyaronet
first calving may not be of any importance, but
on the other hand animals of high yields but of
low age at first calving may be preferred to those
maturing late, as age at first calving will not
be having any adverse effect on milk yield, though
it will certainly reduce the unproductive period
of 1life by minimizing the cost of raising the
heifers to their productive life. It will also
shorten the generation interval which will improve j

the rate of progress per unit of time.

II. PART LACTATION YIELDS OF FIRST LACTATION:

it

(a) Averages:- The averages for milk yield
in part lactation, total lactation and cumulative

lactation milk yields are given in Table 4-1A,’ and




4-B of the animals maintained at Babugarh and
Madhurikund farms. Weighted average for milk yield
of varying duration is also given in Table 4-C
of the two farms combined. The coefficient of
variability within first lactation has decreased
with the increase in period of lactation. Similarly
the coefficient of veriation in cumulative milk
yield records of longer duration was lower than for
cumulative milk yield records of lesser period.
The coefficient of variation of milk yield obtained
in this study was lower than the ones reported
for tropical breeds of cattle by Sikka (1931),
Lecky (1951) and Robert son (1950), but are slightly
higher to these reported by Mahadevan (1958) feor
Buropean cattle. Maule (1953) reported the average
milk yield of Indian farm buffaloes ranged between
3150 pounds to 4580 pounds, Venkayya et al (1957),
Tomar (1963) have also reported the aversge milk
yield during the first lactation in buffaloes )
which agree well with the ones obtained in the
present investigation. However, Dhinsa (1960) ‘¢
reported the average milk yield of Murrah buffaloes
to be 3873 pounds which was higher than the presen?
value. Singh and Desai (1962) obtained lower values
p

in Bhadawri buffaloes than in the present fihdings.
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TABLE 4-B, AVERAGES OF MILK YIELDS OF DIFFERENT
DURATIONS IN Kg.
fes °£% e )
® riad ts B Mean % 8. D.} S.R. lc.v.

j-vati-} ] i ¢ 2

§ ons |} | ] I

7 MADHURIKUND FARM _/
Ist., month: of Igt. lactation 60 135.74 3i1..23 4.03 23.01
Ist. three months cumulative 60 451.94 86.81 11.22 19.21
of Ist. lactation

Ist. five n n 60 769.02 142,21 18.37 18.49
Ist. saevan " " 60 1058.85 184,90 23.89 17.46
Ist, lactation 60 1442,79 334.73 43.25 23.20
IInd. " 35 1563.77 287.05 48.57 18.36
TI X " 25 1603.,16 355.20 71.04 22.16
IVEh. " 14 1612.47 326.37 87.26 20.24
Ist. two lactation cumulative 35 2921.76 464.71 78.63 15,91
Ist. three " g 25 4475.16 599.19 119.84 13.39
Ist. A 14 5970.47 711.55 190.25 11.92

four "
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TABLE 4-C., AVERAGES OF MILK YIELDS OF DIFFERENT
DURATIONS IN Kg.
| i0bser] % il
LR e L S8r'{ Mean 5. D, 2 S.EBH2C. V.

j-vat -} 1 1 1'%

fions § i i ]

/ OVERALL /
Ist. month of Ist. lactation 182 138,63 37 .30 567 27591
Ist. three months cumulative 182 432,93 106.70 16.84 24.65
of Ist. lactation

Ist.' fiva n " 182 787+98 170.94 . 26.97 235
Ist. seven n 2 182  1024.34 - '227.05 35.84 22.:1%7
Ist. lactation 182 1470.19 888.72 61.34 23.64
IInd. " 130 1603.64 402.87 79.66 25.12
IIIrd. " 99 1616.76 456.93 105.69 28.26
Tst. two lactation cumulative 130 3101.79 655.70 129.66 21.14
Ist. three " " ; 99 4753.81 889.36 205.70 18.71
6520.23 1149.33 339.97 17.63

Ist. four v

" 76
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(b) Reletionship between Part and Complete
Cumulative Lactation Yields:

i) Correlation Coefficients:-

For the purpose of part yields, first,
first three, first five and first seven months cumulative
yields of first lactation have been considered, whereas
complete lactation yields were first lactation and
upto the subsequent first five cumulative lactationsg,
The correlstion estimates have been presented in
Table 5. All the estimates of correlation between
the- part and cumulative lactation records at Babugarh
Farm and overall were statistically significant.
However at Madhurikund farm a very low positive
correlation was observed between first, first three
and first five months cumulative yields of first

lactation and first four lactation cumulstive yields.

In general, the estimated values of
correlation of first month have declined with the
cumulative lactation records. Similar trend was observed
for correlation of part lactation records of third,
fifth and seventh months with cumulative lactatiop
yields upto five lactations., With the increase in
cumulative part lactation yields, the correlatiop

coefficients with a particular total lactation yield
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LACTATION CUMULATIVE YIELDS,

rs ’irs

TABLE 5. PHENOTYPIC CORRELATIONS OF PART YIRLDS OF FIRST
LACTATION WITH
rir ot JFITSE | FiTs
F e S L ) lacta

D Pt e e et

2 lact 3 lactj4 lact}s lact

tionl-ationﬁ-at ionj-ationf-ation
5 Jeumulajcumulajcumulajcumula
§ -tivej-tive J -tive)l-tive

/ _BABUGARH FARM /

Ist .month yield of Ist.
lactation

Ist.three months

cumulative

yield of Ist.lacta-

tion

7

Ist, five

L

Ist. seven

n

0.7148 0.6065

0.7535 0.6801

0.8022 0.7520
0.8436 0.7985

0.4559

0.5518

0.6357
0.6797

/~ MADHURIKUND FARM

/-

Ist .month yield of Ist.,
lactation

Ist .three month c

unulative

yield of Ist.lacta-

tion

Ist.five "
Ist.seven "

Ist, month yield
lactat

Ist .three month c
yield
tation

Ist.five -
Ist.seven !

0.5216 0.,4784

0.6207 0.4531

0.7184 0.5239
0.8134 0.5831

OVERALL /

Of ISt °
ion

unmulative
of Ist. lac-

1

n

0.6691 0.5858

0.7227 0.6433

0.7824 0.7175
0.8362 00,7661

0.4217

0.4294

0.5553
0.5478

0.4468

0.5254

0.6189
0.6716

0.3776 0.3070

0.4956 0.4138

0.5637 0.4613
0.6017 0.5405

0.1699 NS

0.2028 NS

0.4615 NS
0.5874

0.3634

0.4732

0.5563
0.6007

NS - Not significant

Figures with no suffix ar

at 5% or 1% lavel,

8 either significant
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have increased. The results obtained in the present
investigation are approaching to those reported earlier
by Madden et al (1955); Jost (1959); Salerno (1960);
Fritz et al (1960); Hickman (1960); Vachal (1961);
Pirchner (1961); Zavert jaev (1963); Dutt et al (1964)
and Dutt et al (1965), except Salerno (1960) and

Dutt et al (1965) who utilized buffalo data while

the rest of the workers used cattle data. Generally
all of them have considered only first lactation yield
for the purpose of cumulative yields. Lamb and
McGilliard (1967) have reported a little higher
correlations between cumulative months and total
production for the same lactation in Holstein cows

than those found in the present study.

Phenotypic correlations between segment s
of lactation indicate the accuracy with which the
complete records can be estimated from a part.
The correlations of cumulative monthly yields with
complete cumulative lactation yields were found to be
increasing rapidly with added months. A correlation
value of around 0.6 was obtained between first month
yield and first lactation yield. In order to obtain
the same degree of relationship in first two, first

three and first four cumulative lactation yilelds,
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the part yields of first three, first five and first
saven months cumulative of first lactation respectively,

have to be considered.

From the correlation estimates it appears
that the reliability of prediction on part yield
basis will increase by incorporating several months
cumulative milk yield records. Madden et al (1955)
had also mentioned somewhat the same trend. Lamb
and McGilliard (1967) reported that the accuracy of
predicting the total yields continued to increase
rapidly with added months. Correlation reached 0.90
by the fourth month for first lactation, by the fifth
month for second lactation and 0.97 or more by the

eighth month for all records.

ii) Regression Coefficients:-

Regression coefficients of complete first
lactation and subsequent upto first five cumulative
lactation yields on part yields of first lactation
have been calculated and presented in Table 6. All the
estimates were statistically significant either af 5%
or 1% level of probability at Babugarh Farm. In the
case of Madhurikund Farm first month, first three

cumulative months and first five cumulative months
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TABIE 6., REGRESSION COEFFICIENTS OF LACTATION CUMULATIVE
YIELDS ON PART YIRLDS OF FIRST LACTATION

S e

s

] { First] First) First] First
) First 2 lact}3 lact}4 lact 5 lact
jlacta-}-ation)-ationj-ationj-ation
J tion Jjcumulajcumulajcumulajcumula
| j-tive J-tive j-tive J-tive

FPirst

First

First

First
First
First
First
First
First
First

First

First

month of Ist.

three months

of Ist.

five "

seven "

month of Ist.

t hree months

of Ist.

five §t

seven o

month of Ist.

three months

of Ist.

five #

saven "

lactation

cumulative
lactation

1

n

/ BABUGARH FARM /

7.3855 112160 11.8167 12.5256 12.2371
2.6990 4.4574 5.4786 6.3423 6.3164

1.8052 3.1245 4.0443 4.6716 4.5777
1.4203 2.4997 3.2307 3.8128 3.9920

/

MADHURIKUND FARM /

lactation

cumulative
lactation

mn

"

lactation

cumulative
lactation

5.5909 7.5064 7.6022 5.5232 NS
2,3934 2,4730 2.7840 2.2955 NS

16911 19263 2.5115" 35392 NS
1.4726 1.6266 2.3037 3.5899

/__OVEBRALL /

6.9730 10.5624 10.9428 12.0359
2.6327 4.0968 4.8620 6.0002

1.7793 2.9276 3.7375 4.5907
1.4317 2.3580 3.0598 3.7967

NS = Not significant.

Figures with no suffix are either significant
at 5% or 1% level.
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yields of first lactation were having practically no
effect on first four cumulative lactation yields.

This might be either due to the fact that very small
number of buffaloes had been kept at Madhurikund Farm
who had completed their first four lactations completely
or the animals at this farm were relatively more
affaected by environment in their latter part of life

as compared to those at Babugarh Farm.

The regression estimates explain that with
the rise of one Kilogram of milk either in first month,
first three cumulative months, first five cumulative
mont hs and first seven cumulative months of first
lactation yields there would be a corresponding increase
of 7.39, 2,70, 1.81 and 1.42 Kgs. of milk in first
lactation, 11.22, 4.46, 3.12 and 2.50 Kgs. of milk
in first two cumulative lactations, 11.82, 5.48, 4.04
and 3.23 Kgs. of milk in first three cumulative lactations,
12.53, 6.34, 4.67 and 3.81 Kgs. of milk in first four
cumulative lactations and 12.24, 6.32, 4.58 and 3.99
Kgs. of milk in first five cumulative lactation yields
respectively in the case of Babugarh Farm. The corres-
ponding increase of milk yields at Madhurikund Farm
were 5.59, 2.39, 1l.69, 1.47 Kgs. of milk for first
lactation, 7.51, 2.47, 1.93, 1.63 Kgs. of milk in
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first two cumulative lactations, 7.60, 2.78, 2.51,

2.30 Kgs. of milk in first three cumulative lactations
and 5.52, 2.30, 3.60 and 3.59 Kgs. of milk in first
four cumulative lactation yields respectively. So also

it could be explained for overall estimates.

The present findings are in close approxima-
tion to those reported earlier by Sundaresan et al (1954),
Madden et al (1959), Frifz et al (1960), Vanvleck and
Henderson (1961), Dutt et al (1964), Dutt et al (1965),
Puri and Sharma (1965) and Krempa (1966). However,
Sundaresan et al (1954) and Puri et al (1965) found
a significant regression of production upto ten years
of age (in Red Sindhi and Kansas State Collage Jersey
breeds) and total yield upto five lactations (in
Tharparkar, Sahiwal and Red Sindhi breeds) on first
lactation yield respectively, whereas Madden et al
(1959), Fritz et al (1960), Vanvleck and Henderson
(1961), Dutt et al (1964) and Krempa (19686) reported
the same relationship between part yields and complete
lactation yields (in Holstein and Hariana cows).
There was no such report available for Murrah buffaloes
except one by Dutt et al (1965). They reported a
significant relationship between part yields and 305-day

yield of the first lactation and also between 305-day
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first lactation yield and milk yield upto 6, 8 and

10 years of age.

ITI. HERITABILITY AND GENETIC CORRELATIONS:

(a) Heritability:-

The heritability was estimated from paternal
half-sib correlation method based om 137 half-sibs
from 13 sires. The estimates for monthly and first
300-day records of first lactation yield have been
given in Table 7.

TABLE 7., HERITABILITY BESTIMATES OF THE PART FIRST
LACTATION MILK YIELDS,.

Part Yields of % ! Herita- I

First Lactabion 11? d.f. g bility % S.E.
First month 136 0.764 0.360
Third month 136 0.824 0.378
Fifth month 136 0.608 0.328
Seventh month 136 0.524 0.308
Ninth month 127 0.388 0.308
300-day 136 0.468 0.280

Dhinsa (1960) and Tomar (1963) had also
reported the heritabilify of 300-day milk yield in
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buffaloes. The estimates were 0.1773 and 0.324
respectively. The heritability of part yields of
first lactation had shown a declining trend as the
lactation progressed. This may be due to higher
environment al variance with the increase in lactation
length. Since the estimates were not significantly
different from each other, no definite conclusion to
this effect could be drawn. It might be desirable

t o analyse large amount of data to establish such

a trend as observed in the present study.

The findings 'gre in accordance with those
reported earlier by Madden et al (1955) from a
daughter-dam analysis, in which their estimates were
approximately equal for all months except for the
last two which were lower ﬁhan the others. The esti-
mates for the various months were not significantly
different. Johnson and Corley (1961) and Decking
(1964) had also reported that the heritability of
100, 200 and 305-day yields were all over 0.2 and
did not differ significantly. However, these
results are somewhat contrary to those reported by
Pirchner (1961), Searle (1961), Vanvleck and
Henderson (1961), Singh et al (1967) and Lamb et al
(1967). Pirchner (1961) mentioned that heritability
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coefficients for 2, 3 and 4 months yields were slightly
lower than heritability of 305-day yield, whereas
those of 6 and 8 months were approximately equal to
it, while Searle (1961) showed that heritability of
part yields were more than total yields. But Vanvleck
and Henderson (1961) found that heritability estimates
of milk increased to 0.19 at 5 months after which

decreases in the estimates occurred, whereas Singh

et al (1967) had shown a gradual increase in heritability
estimates of part yields, they reported the heritability
of 15, 76 and 135-day production to be 0.22+0.19,
0.39+0.22 and 0.63+0.27 respectively. The heritability
of monthly production of milk increases steadily

with each successive month during the first lactation
reaching 0.25 by the tenth month and heritability of
cumulative production of milk increases gradually

with each added month of the first lactation to 0.22
for the lactation total, but the trend is rever sed

for lactation after the 2nd. whicﬁ remained somewhat
constant around 0.25, had been reported by Lamb et al
(1967). All these estimates, however, pertain %o
cattle.

(b) Genetic Correlation:-

Variance and covariance components from the
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paternal half-sib analysis were used to estimate
genetic correlations. The genetic correlations
between first month and 300-day, first three cumula-
tive months yield and 300-day of first lactation
were 1.0291 and 1.0245 respectively. The estimate
of genetic correlations between part yields and
complete lactation yield above unity had also been
reported by Madden et al (1955), Vanvleck and
Henderson (1961) and Lamb et al (1967). The estimates
of genetic correlation between part yield and total
lactation yield, not different from unity had been
reported by Robertson (1954) and Hickman (1960),
Vanvleck and Henderson (1961), Searle (1961), Singh
et al (1967) and Lamb et al (1967). However, the
sampling error might also be a cause of very high

correlation (above unity) in the present investigation.

High genetic correlation between part and
whole lactation might be interpreted as the genes
which affect production in the early parts of the
lactation also affect other parts of the lactation
gimilarly (Decking, 1964). A somewhat coantrary view
had been expressed by Vanvleck and Henderson (1961).
He reported that "some genes which influence early and

late production do not also influence total yield,
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although most of the genes for production influence

monthly yield as well as total yield." Because of

high genetic correlation between part yield and total
lactation yield, selection on the basis of part
records may be accurate enough and may even increase
genetic progress by permitting earlier evaluation of
buffaloes. The reduction in generation interval

would permit greater improvement per unit of time.

IV. PREDICTION EQUATIONS:

Various simple and multiple regression
equations to predict.production upt o complete first
lactation and subsequently upto five cumulative
lactation yields were calculated on the basis of
part yields (first month, first three, first five
and first seven cumulative months) of first lactation,
with and without considering the age at first calving
as a second independent variable and presented farmwise
in Table 8 to 12. The significance of regression
estimates had been tested by "F" test. The fit of
prediction equations had been tested by calculating
the R and R?2 values for each equation and had also
been given in the above Tables (8 to 12). It measures

the relationship between the actual and estimated
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TABIE 8., PREDICTION EQUATIONS FOR FIRST LACTATION MILK YIRLD

WITHOUT AGE AT FIRST CALVING%

WITH AGE AT FIRST CALVING

Prediction -} g ! g2 } Prediction Equation I'r 1g2
Bquation X | i 1 |
" ; : / BABUGARE FARM /
504.39+7.3855X7  0.71 0.51 467.42+7.3811X1+0.7770%, 0.71 0.51
340.40+2.6990X3  0.74 0.57 428.11+2.7104Xg+(-1.9210X,) 0.74 0.57
179.00+1,8052X3  0.80 0.64 293.60+1.8153Xg+(-2.5213K,) 0.81 0.65
52.90+1,4203Xg1 0,84 0.71 153.86+1.4262%5l+(~2.2103%,) 0.85 0.72
/__ MADHURIKUND FARM /
683.89+5.5909%]  0.52 0.27 585.73+5.4133K;+2.3479%, 0.53 0.28
361.12+2.3934Xp  0.62 0.39 278.05+2,3444%5+2.0206X, 0.62 0.39
142.30+1.6911X3  0.72 0.52  98.72+1.6750X5+1+0748X, 0472 0.52
~116.46+1.4726Xgl  0.81 0.66 -290.46+1.4687X5 +3.4208%,  0.82 0.88
/~_OVERALL 7

538.39+6.9730K]  0.67 0.45 494.60+6.9526X,+0.9378%, 0467 0.45

157.09+1.7793%3  0.78

3.85+1.4317X31 0.84

0.52 347.92+2 .6366X2+ (""O 03868K4) 0072

0.51 204.62+l.7862xs+(-1.060734) 0.78

0.70  50.09+1.4364%31+ (-1.0335%,) 0.84

0.52
0.61
0.70

Xl, XB’ KS, X3l and X4 - first month yield, first three, first five,

(

NS

- Not significant

first seven months cumulative yields of

first lactation and age at first calving

respectively.

).

N.B. The above symbols stand for subsequent Tables also,
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PREDICTION EQUATIONS FOR FIRST TWO LACTAT ION

CUMULATIVE MILK YIELD

WITHOUT AGE AT FIRST CALVING

WITH AGE AT FIRST CALVING

Prediction EquationQ R % R Prediction Equation g R g R2
/_ BABUGARH FARM _/
1588.15+11.2160%3  0.61 0.37 1604.03+11.2122X;+(-0.3105%4) 0.81 0.37
1177.93+4.4574%p 0.68 0.46 1395.43+4.4611X2+(—4.4587X4) 0.68 0.46
797.71+3.1245Xg Q7550 5&T 1063.38+3.1808K3+(—5.5024X4) 0.77 0.60
522.66+2.4997X31 0.80 0.64 298.73+2.5014Xgl +4..5194%y 0.80 0.64
/ MADHURIKUND FARM /
1937.77+7.5064Xy 0.48 0,23 1638.45+6.4296X1+8.2112X4 Q508085
1841.42+2.473CK2 0.46 0.21 1626.58+2.0752X2+7.2451}§4 047 022
1495.17+1.9263X3 D527 @27 1379.21+1.7525X3+4.5612X4 05380028
1256.14+1.6266X31 0.58 0.34 1122.29+1.5O69X31+4.7803}§4 05980325
/__OVERALL /
1641,71+10.5624X4 0.58 0.34 1607.37+10.5531X7+0.7105X4 0.58 0.34
1283.24+4,0268Xo 0.64 0.41 1443.38+4.1843X2+(-3.5097X4) 0.65 0.42
895,00+2.9276Xg 0.72 0.52 1109.62+2.9622X3+(—4.7801X4) Q728052
791.24+2.374OX31+(—3.5737X4) 0.76 0.58

628.09+2.3580%X31

0.77 0.59
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TABLE 10, PREDICTION EBQUATIONS FOR FIRST THREE LACTATIONS
CUMULATIVE MILK YIELD.

WITHOUT AGE AT FIRST CALVING

X
|

WITH AGE AT FIRST CALVING

Prediction J g I
EBquation | i

57}
B3

Prediction Equation

1 1 2
R I_R

3174.28+11.8167X7 0.46
2375.96+5.4786%3 0.55
1728.18+4.,0443X3 0,63
1360.52+3.2307%31 0.68

3864.96+7.6022%] 0.42
3232.75+2.7840%p 0.42
2592.91+2.5115%3 0.56
2124.33+2.3037%31 0.65

3228.,11+10.9428%; 0.45
2566.11+4.8620% 0.53
1891.43+3.7375X3 0.82
1496 .46+3.0598%3L 0.67

/  BABUGARH FARM /

0.21
0.30
0.40
0.46

2322 .31+12,1695X7+16 .2398%,
1783.82+5.5037Xo+11.7609%,
1195 .49+4 .0501X3+10 .6958%y,
862.33+3.2356X31+10.8652¥%,

L

MADHURIKUND FARM /

0.18
0.18
0.31
0.42

0.20
0.28
0.38
0.45

2964 .10+5.9658X71+12.9885¥%,
2937.18+2.166Xp +10.3182%,
2576 .44+2 .4702%3+0 .8577¥y
2213,70+2.,5206X3 1+ (~5.6186%,)

/  OVERALL /

2625 .54+10 .8347%7+12.1402%,
2282.75+4.7869%5+6 . 2342%,
1751.28+3,7081%4+3 . 1980X,
1413.40+3.0423%31+2.6028%,

0.47
0.56
0.64

0.69

0.47
0.46
0.56
0.66

0.46
0.54
0.62
0.67

0.22
0.31
0.41
0.47

0.22
0.21
0.31
0.43

0,21
0.29
0.38
0.45
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CUMULATIVE MILK YIELD,

PREDICTION EQUATIONS FOR FIRST FOUR LACTATIONS

WITH AGE AT FIRST CALVING

WITHOUT AGE £F FIST CALVING }
X
]

Prediction = J | BT e . X 1 -2
Equation j R ¥ R Prediction Equation ¥ R 1 R
/— BABUGARH FARM /
4822.00+12.5256%; 0.37 0.14 3651.39+12.6277X,+23.6598X, 0.40 0.16
3706.59+6.3423%, 0.50 0.25 2860.02+6.2638%,+18.0750X,  0.51 0.26
2944.72+4.6716%3 0.57 0,32 2247.10+4.6092X3+15.2932X,  0.57 0.83
2416.33+3.8128%,1 0.60 0.36 1806.02+3.7637X51+13.6078%,  0.61 0.37
/~—_VADHURIKUND FARM __/
N.S | N.S.
5233.03+5.5232X1 0.17 0.03 4029.53+0.1403X1+35.0640%,  0.32 0.10
N.S N.S.
4921.10+2.2955%2 0.20 0.04 3883.40+0.7737X2+31.6193%,  0.32 0.10
_ N.S. N.S.
3212.49+3.5992X3 0.46 0.21 2779.42+3.1428X3+14.2792%4  0.48 0.23
2254.57+3.5899%3T 0.59 0.35 2126.47+3.4711X3%+4.5779%;  0.59 0.35
/___OVERALL __/
4795.66+12.0359%; 0.36 0.13 3705.03+11.8861X1+22.2699X,  0.39 0.15
3747.62+6.0002%y 0.47 0.22 2965.14+5.8641%,+16.9285%,  0.49 0.24
2906.36+4.56907X3 0.56 0.31 2268.99+4.5034X3+14.1393%,  0.57 0.32
2361.65+3.7967%31 0.60 0.36 1821.29+3.7330%31+12.2176X,  0.61 0,37
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TABLE 12, PREDICTION EQUATIONS FOR FIRST FIVE LACTATIONS
: CUMULATIVE MILK YIELD,

WITHOUT AGR AT FIRST CALVING% WITH AGE AT FIRST CALVING
Prediction J g I R2 } Prediction Equation § R %RZ

_Bquation ¥

/ BABUGARH FARM /

6608.28+12.2371%&7 0.30 0.09 5240.39+ll.9289KI+29.1187X4 0.35 0.12
5446.10+6.3164%5 0.41 0.17 4397.5l+6.0902X2+23.7959X4 0.44 0.19
4740.81+4.5777&3 0.46 0.21 3724.lO+4.440825+23.2203X4 0.48 0.23

3931.13+3.9920&31 0.54 0.29 2879.54+3.9082X'31+23.602'7X4 0.56 0.31
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values and thus explains the fit of prediction

equations.

From prediction equations for predicting
first lactation yield at Babugarh Farm, it is
avident (Table 8) that the R2 values had increased
with the added records for predicting total lactation
yields and it ranged from 0.51 to 0.71. VIt means
that even the first month yield accounted for 51
per cent variation in the complete lactation yield of
first lactation. The increase in 2 values were gradual
with the added records. With the inclusion of age at
first calving, there had been very little increase
in R® values for the prediction equation as compared

to the one without considering it.

The prediction equations to predict first
lactation yield developed for Madhurikund Farm were
also followed the same pattern i.s. P‘.2 values
gradually increased with the added part records
and was very little affected with the inclusion of
age at first calving. So also was the case with
the overall estimates with one exception that there
were no changes at all in the R2 values with the

inclusion of age at first calving in the prediction

equations.
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It would be inferred that even first month
yield could be a reliable indication of first lactation
yield. The reliability of this relationship increases
with the increased duration of part production.
Somewhat the same type of findings had also been
reported earlier by various authors. Cannon et al (1942)
obtained most accurate results from a test taken
during fifth month of lactation though Madden et al
(1959) concluded that the fourth to seventh months
had the lowest variability and therefore, were better
for predicting the total production. They had
developed factors from the ratio of total to cumulative
part production and from the regression of total on
part production and found that regression method was
better. Fritz et al (1960) reported that age at
first calving had no effect on relationship between
part and whole yields, and developed regression
factors to estimate 305 or 365-day lactation yield.
They reported that first few cumulative months were
good to predict complete lactation yield. Kovats G ok
(1960) working with 700 lactations of different ages
and level of production (like in the present investiga-
tion) reported that 300-day yield could be predicted

even from 60-day yield, Vanvleck and Henderson (1961)
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had also explained that the best single months for esti-
mating a complete lactation were fourth, fifth and
sixth, as the correlation between the predicted record
and the complete record was 0.35, however, all these
findings pertain to cattle. The only available

report in Murrah buffaloes was that of Dutt et al
(1965) , they developed prediction equations to estimate
milk yield in first lactation from part yields, which
were in close agreement with that found in the

present study.

It is evident from other prediction equations
developed to estimate first two, first three, first
four and first five cumulative lactation yields for
Babugarh Farm that correlation between the predicted
record and the observed complete record of a particular
total lactation yield to be predicted was gradually
increasing with the increase in cumulative part
lactation yields. But the correlation was decreasing
with the increase in the number of complete lactations
cunulated to be estimated with respect to a particular

part yield.

In these prediction equations alsc with the

inclusion of age at first calving there had been very



little increase in R2 values as compared to the one
without considering the age at first calving. The RZ
values were ranging from 0.37 to 0.64, 0.21 to 0.47,
0.14 to 0.37, and 0.09 to 0.31 in first two, first
three, first four and first five cumulative lactation
yields to be predicted respectively. All the estimates

were statistically significant.

The prediction equations developed for
Madhurikund farm also followed, in general, the same
pattern with the exception that regression estimates
used in prediction equations for predicting first
four cumulative lactation yields on the basis of
only part yields upto first five cumulative months
and while considering age at first calving even upto
first seven cumulative months part yields of first
lactations were statistically not significant.
Although the Rz values were generally found to be
increasing with the increase in the cumulative part
yield. The overall estimates showed the same trent

as was found at Babugarh Farm,

To obtain the estimated value from the
prediction equations, the cumulative part production

was multiplied by the corresponding regression
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coefficient of the whole yield to be predicted on part
yield, in case where only part yields were considered,
whereas part yields and age at first calving were
considered, both were multiplied by their respective
partial regression coefficients, and subsequently in
both the cases the given constant was to be added.
The value thus obtained would give the predicted or

estimated value of whole yield under consideration.

Life time milk production - yields of first
five cumulative lactations (Alim, 1953; and Eilfort,
1959) had also been tried to predict on the basis of
simult aneous effect of first month, first three and
first five cumulative months yield of first lactation
and age at first calving. For this purpose partial
regression coefficients had been calculated. The
partial regression of life time production on fir st
month yield was 12.53+5.47, while rest three independent
variables were kept constant. Accordingly -4.49+6.60,
7.24+4,18 and 21.28+25.38 were partial regression
coefficients of first three and first five cumulative
months yleld of first lactation and age at firgst
calving respectively. From these partial regression

estimates prediction equation had been formed to predict
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life time production. The equation is given below:-

T = 1826.02+12.53%+(-4.48%,)+7.23%5+21.27%,

The regression estimate of this equation

was significant as revealed from analysis of variance

(F value = 5.61%*), The square of multiple carrelation

coefficient that is R® value of this prediction

equation was 0.33.

The practical use of the prediction equations
can be explained by taking a specific example.
The buffalo at Babugarh farm branded 58/32 had produced
155.47,, 483.90 and 796.03 Kgs. of milk in her first
month, first three and first five cumulative months
of first lactation, her age at first calving was 35.5
months. Now on the basis of these information, suppose

one wanted to know as to how much milk was expected

from this buffalo in her life time. The answer to
this could easily be given by solving the already
given prediction equation by substituting these
informations. By substituting the values of variables
in the equation we got the expected value to be
8106.90 Kgs., which was not much different from that
of the actual production (difference between the

predicted and actual values being only about 7%).
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By the study of all the prediction equations
we might reach the conclusion that the accuracy of
predicting the total yields continued to increase
with added months of part yield, but the same was
decreasing as the number of complete yields to be
predicted were increasing with respect to a particular

part yield.

Various authors had also concluded earlier
somewhat in the same directions. Krempa (1966)
concluded that multiple regression .. equations for
200 and 160-day lactations afforded a satisfactory
basis for predicting milk yield, Kennedy et al (1942)
mentioned that short time records had a definite value
in culling or in progeny performance testing and such
records were only slightly less valuable than
complete records in predicting the following lacta-
tions. Madden et al (1955), Johnson et al (1961),
Searle (1961), Vachal (1961), Zavert jaev (1963),
Singh et al (1967) and Lamb et 2l (1967) had also
concluded that selection on the basis of part yields
would be sufficiently accurate and would increase

genetic progress by permitting early evaluations.

Roth (1951) found that the yield during the

first 200-days of the first lactation accounted for
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46 per cent of the variation in production during

the first five to six years after freshening, while
Kliesch and Bankwitz (1952) mentioned in two Eur opean
herds that first 180-day production in the first
lactation accounted for 29 and 52 per cent Tespectively
of the variation in the total yield during the first
four lactations and Nagarcenkar (1964) raeported

that almost 55 per cent of variation in average
production over the first three lactations was due

to veriation in 120-day yield in first lactation.
These findings were fairly in accordance with those
reported in the present investigation. However,

the 52 per cent of variation in the total yield during
the first four lactations was accounted by the first
180-day production in the first lactation as reported
by Kliesch and Bankwitz (1952) in one Buropean herd

was higher with those réported in this study.

On the other hand we could also arrive at
the conclusion that in general, age at first calving
imparts almost nothing in predicting complete lactation
yields along with the part yields of the first
lactation, as is indicated by the R2 values which
increased little due to the inclusion of age at

first calving as second independent vafiable in the
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prediction equations. This finding further supports
the inference already drawn from correlation and

regression studies of age at first calving.

Various workers had also developed multiple
regression equations with age at first calving and
either first lactation or part yields of the first
lactation to predict various estimates of life time
production. Larson et al (1951) reported that the
addition of age at first calving increased only
slightly the accuracy of prediction than from first
lactation production alone. However, Sundaresan
et al (1954) in Kansas State College Jersey breeds,
Eilfort (1959) in Wurttem Berg spotted cows and Dutt
et al (1965) in Murrah buffaloes (for first lactation
only) mentioned that the addition of age at first :
calving in the regression equations would not arffect
the accuracy of prediction. These findings were
supporting that what we had also inferred in the
present study. Although Sundaresan EE EE (1954)
found that addition of the second variable age at
first calving in Red Sindhi and 1/4 Jersey X 3/4
Red Sindhi increased the accuracy of prediction,

Dutt et al (1965) had also reported that inclusion

of age at first calving as second variable along
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with the first lactation yield to prediet milk yield
upto 6, 8 and 10 years of age had a definite effect

as the respective regression estimates were negatively
significant in Murrah buffaloes. Puri and Sharma
(1965) developed multiple regression equations

and concluded that age at first calving along with

the first lactation yield in cattle had more

influence on the estimation of yield upto a certain
age than on certain number of lactations. However,
these findings were contrary to those reported

in the present investigation.
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CHAPTER - V
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The present study was conducted to find
out the earliest part time milk yield whieh could
predict the total yield of the first lactation,
first two, first three, first four cumulative
lactations or even the lifetime production (first
five cumulative lactations) of Murrah buffaloes,
so that selection can be exercised at an earlier
stage to avoid unnecessary delay in the evaluation

of the animal. Age at first calving being an

important economic character has also been studied
to find out any possible association of this
important character with the milk yield. Attempts
have also been made to include the age at first
calving in the prediction equations as a second

independent variable.

For this purpose, data of the two farms
viz. State Livestock-cum-Agricultural Farm,
Babugarh and State Livestock-cum-Agricultural Farm,

Madhurikund have been analysed. 122 buffaloes
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for first lactation, 95 for second, 74 for third,
62 for fourth and 50 for fifth lactation from
Babugarh Farm and 60, 35, 25 and 14 upto first
four lactations from Madhurikund Farm respectively
have been observed for their performances in the
character under study. The whole study has been
divided into the following four parts: I - Age at
first calving, II - Part lactation yields of first
lactation, III - Heritability and genetic correla-

tion and IV - Prediction equations.

I. Age at First Calving:

Average age at first calving at Babugarh
Farm based on data of 122 buffaloes was 48.38+0.66
months and that of Madhurikund Farm based at 60
buffaloes was 52.07+1.21 months. Overall average
age at first calving was 49.60+1.27 months.
The coefficients of variation have been found to
be 15.13, 17.96 and 16.21 per ceant respectively

for the two farmg and their overall estimates.

Attempts have been made to find out
the phenotypic correlations of age at first
calving with the first lactation and subsequent

lactations (upto first five cumulative lactation
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yields). Estimates for the two farms separately
and their overall combined figures indicated that
milk yield is not affected by the age at first
calving in these populations. FEven then it is
desirable to include age at first calving in the
gselection programme so that along with the iancrease
in milk yield the unproductive period of the 1life
of an animal could also be reduced. In addition
to this, the reduction of the generation interval
will enhance the rate of genetic gain per unit

of time and t he period of proving of a sire
will reduce, thus increasing the opportunity of
utilizing the proven bulls extensively before

they become either old or die.

II. Part Lactation Yields of First Lactation:

Average complete first lactation yield
'at Babugarh farm based on 122 observations was
1483.66+37.36 Kgs., whereas that of Madhurikund
farm based on 60 observations was 1442.79+43.25 Kgs.
The corresponding overall average was 1470.19+61.34
Kgs. The coefficient of variation for the two
farms and for overall combined figures was 27.80,

23.20 and 23.04 per cent respectively.



20

Phenotypic correlations and regressions
of part yields of first lactation and complete
first and various complete subseguent cumulative
lactation yields have been calculated. These
figures indicate that the correlation of part
yield with complete cumulative lactation yield
increases progressively with the increase in the
duration of part yields showing thereby that the
reliability of prediction of lifetime production
and other future yields of an animal will increase

by incorporating several months cumulative part

yield records.

III. Heritability and Genetic Correlation:

Heritability of monthly yields of first
lactation and of first 300-day yield has been
estimated for these two farms from paternal half-sib
correlation method. The estimates based on 137
half-sibs from 13 sires. Heritability estimates
have shown a declining trend with the increage in
the duration of the lactation, but these estimates
are not significantly different from each other.
However, no definite conclusion to this effect

could be drawn as it might be desirable to analyse

large amount of data.
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Genetic correlations between first month
and 300-day yield, first three cumulative months
and 300-day yield of first lactation have been
found to be 1.0291 and 1.0245 respectively.

These genetic correlations appear to be high enough
to predict 300-day yields efficiently and therefore,
animal can be selected or rejected even after the
completion of first month of lactation and thus
advantage can be drawn by rejecting uneconomical

or undesirable animals at such an early stage of

production.

1y. Prediction Equations:

Various simple and multiple regression
equations to predict complete first lactation
yield and subsequent cumulative lactation yields
(upto first five cumulative lactations) on the
basis of part yields of first lactation, with
and without considering the age at first calving
have been calculated. The significance of
regression estimates and fit of prediction eguations

have also been tegted by "F'" test and R2 values

respectively.

Tt is evident from prediction equations
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that correlation between the predicted record

and the observed complete record of a particular
total lactation yield was gradually increasing
with the inerease in cumulative part lactation
duration. But the effieciency of prediction was
decreasing with the increase in the number of
complete lactations cumulated with respect to a
particular part yield. On the other hand with
the inclusion of age at first calving as a second
independent variable there hassbeen very little
inerease in Rz values for the prediction egquations

when compared to the one without considering akie)

Lifetime milk production has also been
predicted on the basis of simultaneous effect of
first month, first three and first five cumulative
months yield of first lactation and age at first

calving. The equation being:

¥ = 1826.02+12.53x + (-4.48x, )+7.23%;+21.27x,
with a R value of 0.57
These equations clearly show that the

accuracy of prediction of the complete cumulative

lactation yields increases with the increase in
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the duration of the part yield. Inclusion of
age at first calving in the prediction equations
as a second independent variable has not been
of any extra advantage, probably because of its

low correlations with the milk yield.

* k ok Kk % Kk K X
X % ok k K ok ok k *
% ok %k k ok Kk * k
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TABIE (a) PARTIAL REGRESSION COEFFICIENTS OF CUMULATIVE
LACTATION YIELDS ON PART YIRLDS OF FIRST LACTATION
KEEPING AGE AT FIRST CALVING CONSTANT.

fFirst JFirst 2)}First 3}First 4jFirst 5

] _ JCumula~-}JCumulatyCumulatfCumulat-
JRrmerLs s 1Iﬁ9ta Jtive lajive lacjive lacjive lac
p ¥10n Y ctatiaf-tation)}-tation]-tation

/ BADUGARE VARM 7/

First month of Ist.lactation 2..88171 31,2122 12.1695 12.6277 11,9289

First 3 cumulative months of 2.7104  4.4611 . 5.5037 6.2638 6.09602
: first lactation

First 5 n n 1.8153 3.1308 4.0501 46092 4.4403
First 7 " " 1.4262 2.5014 3.2356 3.7637 3.9082

/ _MADHURIKUND FARM /

wirst month of Ist.lactation 5.4133 6.4296 5.9658 0.1403 NS

First 3 cumulative months of 2.3444 2.,0752 2.1663 0.7737 NS
first lactation

First 5 % o 1.6750 1.7525 2.4702 3.1428 NS
First 7 L X 1.4687 1.5069 2.5206 3.4711

/  OVERALL /

First month of first lactation 6.9526 10.5531 10.8347 11.8861

First 3 cumulative months of 2.6366 4.1343 4,7869 5.8641
first lactation

First 5 n " 1.7862 2.9622 3.7081 4.5034
First 7 " " 1.4364 243740 3.0423 3.7330

NS - Not significant.

Figures with no suffix are either significant at
5% or 1% level.
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PARTTAL REGRESSION COEFFICIENTS OF CUMULATIVE

LACTATION YIELDS ON AGE AT FIRST CALVING,
KEEPING PART YIELDS OF FIRST LACTATION CONSTANT.

TABLE (b)

Plarntile wl gipss

( Regression i ) 3

] Traits Kept Constant

J1st .mon-}Tst.3 cujflst.7 cudIst .7 cu-
ith yield)-mulativgmulativemulative
jof firstjmonths ) months ) months
lacta }yield ofjyield of}yield of
§ -tion IIst.lac-}Ist .lac-}TIst.lac-
] } tation ¥ tation § tation

/_BABUGARH FARM /

First lactation yield on age 0.7770 =1.9210 =2.5213 -2.2103
: at first calving
First 2 cumulative lactation -0.3105 -4.4587 -5.5024 44,5194
yield on age at Ist.cal-
ving.
First 3 Ui = 16.2398 11.7609 10.6958 10,8652
First 4 L " 23.6598 18.0750 15.2932 13.6078
First 5 2 n 29.1187 23.7959 23.2203 23.5027
/. MADHURIKUND FARM 2
First lactation yield on age 2.3479 2.0206 1.0748 3.4208

at first calving

First 2 cumulative lactation yi- 8.2112 7.2451 4.5612 4,7803

First 3
First 4

elds on age at Ist .calving

n " 12,9885 10.3182 0.8577 ~5.6186
" " 35,0640 31.6193 14,2792  4,5779
[/ OVERALL 7

First lactation yield on age at 0.9378 -0.3868 -1.0607 -1.0335

first calving

First 2 cumulative lactation yield 0,7105 -3.5097 -4.,7801 =3.,5737

First 3

First 4

on age at first calving
S “ 12.1402  6.2342  3.198¢ 2.6028

n n 22,2699 16.9285 14,1393 12,2176

s — =L

—
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TABLE (c) PARTIAL REGRESSION CORFFICIENTS OF LIFETIME
PRODUCTION ON PART YIELDS OF FIRST LACTATION
AND AGE AT FIRST CALVING

3 X
T roa i e I Life time I S.E,
I production |
A - i .
First month yield of first 12,5255 5.47
lactation
First three cumulative month -4 ,4875 6 .60
yield of first lactation

First five " o 7 .2368 4.18

Age at first calving 21.2777 25.38







