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CHAPTER - T,

THNETERE0. DU 6T T a0 N

The buffalo has amply démonstrated its
value in India and féw othér tropical countries
as a milk producer and as a draught animal. In
India, particularly, the buffalo is one of the
three chief milk producing animals and play a vital
role in our country's economy. In a predominantly
agricultural country 1ike India, the buffalo among
the three chief milk producing speeies viz. cattle,
buffaloes and goats, is gaining importance increas-
ingly for the last three decades, and has proved
to be more efficient producer under the existing

conditions of management and feeding.

Numerically, India possess 51.1 million
buffaloes versus 175.7 million cattle, still a
1ittle over 50 per cent of the total milk produced
in our country 1s coming from this small sector of

dairy animals, namely buffaloes.

Among the buffaloes, Murrah breed of



buffaloes are noted for their high productivity
with a higher fat percentage, and these are kept
in both Government and Private Dairy Farms in and
around big cities and towns, on commercial lines

and also in rural areas by farmers.

Such an importance of these Murrah buffa-
loes is quite convincing for taking up a study
on the trends in production characters and on some
of their important economic characters. 1In a
dairy industry the first and prime aspect 1is the
economy of milk production, thus all the traits
that have direct or indirect bearing on production
have to be considered for drawing plans for further

improvement of the stock.

In the present piece of work it has,
therefore, been the aim to study the milk yield
pattern in different lactations of Murrah buffaloes
(Lactation curves between lactations) and also to
study the trend of milk production within particular
lactation.(Lactation curves within lactation)
viz. to study the duration of the rising segment

and the trend of declining segment in different

lactations.



The lactation yield for a particular.
animal depends on the peak yield, persistency and
the length of lactation.p Persigtency can be
defined as the capacity or ability of a milch
animal to retain the level of production as high
as possible, to its maximum capacity. In the
present investigation an attempt has been made to
measure the persistency of milk production in
Murrah buffaloes, and to study its possible associa-
tion with other economiec traits, so that early
seiection of buffaloes for higher persistency

can be made possible.

TIn addition to these aspects, the important
economic traits like age at first ealving, lacta-
tion period, peak yield, milk yield and their
interrelationship with each other have also been
studied. The association between actual age and
production traits has also been investigated.
Pursuing the same topic, the effeet of season of
calving on persistency and other production traits

have also been undertaken.
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CHAPTER - II

R B VoI EW 0 F L el S R AN SRR

The economy of a dairy industry depends
mostly on how far the milch animals are productive.
Maximum yiéld and persistency of milk prcduction are
the two important traits that determine the total
lactation yield of a dairy animal. The influence of
the former on the total yield is evidently greater
than the latter. To measure persistency on a
quantitative form is somewhat difficult. Most of
the research work on this subject has been reported
from Western countries on mileh cattle, and work
done on Indian milch cattle and on other tropical

cattle is scanty.

As the existance of buffaloes is limited
to India and few other tropical countries, the
1iterature on lactation curves (including persistency)
of buffaloes is limited; a comprehensive account
on dairy cows has also been presented in the review

The review of literature has been clasgified



as under:
1. Shape and Nature of the Lactation Curves.
2. Methods of Measuring Persistency.

3. Interrelationship of Persistency with other

Production Traits.

4, Interrelationship between Various Economic
Traits like Milk Yield, Peak Yield, Lactation

Period, Age at First Calving.

5. Repeatability of Persistency, Lactation Period,

Milk Yield and Peak Yield.
6. ©Study of Season of Calving in Buffaloes.

7. BEffect of Season of Calving on Persistency,

Milk Yield, Peak Yield and Lactation Period.

1. SHAPE AND NATURE OF LACTATION CURVES:

Lactation curves are those that describe

the rate of milk or fat secretion with advance in

lactation.

These lactation curves which can be drawn



either for a particular lactation or for different
lactations, depict the exact trend of milk secretion
by the milch animal. The most important factors that

affect the shape of the lactation curve are:
(i) Initial maximum production.

(ii) Persistency with which yield levels are

maintained over time.

Both these faectors are extremely important
in view of the economy of milk production. It is
doubtless that these things attach great importance

on the shape of the lactation curve.

ganders (1923) working on English milk records
reported the shape of the lactation curve in a
quantitative form and called it as "Shape figure"

(SF), which in fact is a measure of production itself.

Turner (1926) reported that the milk or
fat secretion rises during the course of the lactation
period for some time, and reaches a maximum and then
gradually declines. Further, he pointed out that

the rise in milk secretion becomes less and less as

it approaches the maximum.



Kartha (1934) working on 812 lactations of
the cross-bred cows, pedigree Sahiwal, the ordinary
Sahiwal and buffaloes, found that the rate of decline
to be 9.2%, 8.6%, 11.7% and 9.7% respectively.

The rate of decline was found to increase with the

rise in the level of production.

Arnold and Becker (1935) working on Jersey
cows observed that there is a uniform rate of decline
in monthly milk yield from the second through the
seventh month. After seventh month the rate of

decline is increased and was not uniform.

Copeland (1937) observed that cows with a low
total producti on seem to reach their maximum rate of
yield earlier, in the lactation than do cows with a

high total production.

Jordas and Assis (1948-49) working on 524,
300-day lactation records of Holstein, Friesian,
Guerensey, Normandy, Red Poll, Ayrshire and Brown
Swiss breeds found that the highest fortnightly
yields were obtained in the first fortnight after
calving. The rate of decline was found to be

0.0375 Kg. per Kg. of milk produced per fortnight.




Bunger (1949) studied 121 lactations of 61
cows and found that_on the average the peak occurred
in the first month. The decline in production from
the first to second month was, however, only 4 per cent
as compared with a fall of 10 per cent between second

and third months.

Mahadevan (1951) drew lactation curves based
on 536 first lactations and 527 mature lactations
(3rd., 4th. and 5th.) and showed that maximum yield
is attained in second month, while initial yield was

low as compared to later lactations.

Delage et al (1953) analysed 146 records of
Dutch Friesian cows in Seine-et-Marne for the phases
of decreasing lactation. Maximum production was
reached on 60th. day of lactation in 96 per cent of
the cows. There were two periods during which

production decreased from 60-250 and more rapidly from

250-300 days-

Branton and Miller (1259) observed with the
990 lactation records of Holstein-Friesian cows, that
the maximum daily and monthly milk yields were obtained

in the second month of lactation for the majority of



cows, regardless of the season and year of calving.

Atabani (1961) in his studies on Kenana
cattle of Sudan drew lactation curves for 38 cows
with lactations persistency for 305 days. He observed
that the production was maximum about the fifth month,

thereafter declining gradually.

Balif (1961) working on 532 lactations
reckoned on 300-day basis of officially recorded cows
(belonging to Black pied low land, Red pied low land
and Spotted mountain breeds) constructed normal
(optimum environment) lactation curves for the different
levels of initial production. He observed that lower

the initial production the flatter was the -curve.

Maymone and Malossini (1961) estimated the
daily milk yield for 533 normal lactations of water
buffaloes. The average duration of the ascending
phase of the lactation curve was 37.3 days, and it
was significantly larger in first lactation.
Maximum daily production was reached within 60 days
in 90 per cent of buffaloes and in 90 days in 99 per

cent of the animals.

Rognoni and Vismara (1962) attempted to
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study the influence of number of milkings on lactation
curve and observed that thrice daily milking versus
twice and four times milking resulted in earlier
attainment of peak daily yield, higher mean daily
yield in the first 70 days of lactation, and a less

marked fall in the yield.

Johansson (1962) reported that the maximum
yield is reached in second month independent of the
number of lactation, but the initial vield is lowest
in first lactation and increases in later (second and

third) lactations. .

Rakes et al (1963) studied data on 878
lactation records belonging to Holstein-Friesian,
Jersey, Guernsey and Brown Swiss breeds maintained
at Arkansas Agri. Exptl. Station. They observed in
Holsteins, and Jerseys that the correlation between

adjacent segments of the curve were highest.

McNab (1966) analysed the data on 5182 Friesland
cows in Rhodesia and Zambia. He reported that season
of calving has affected the shape of the lactation
curve, and the rate of decline appeared characteristic

of time of year rather than on the stage of lactation.
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o, METHODS OF MEASURING PERSISTENCY :

Pergistency of production is difficult to
be defined but may be said as the capacity or ability
of a milch animal to retain the level of production

as high as possible to its maximum capacity.

It can be expressed or measured as the
rate of decline in milk and fat yields from the
maximum production after parturition untill milk
secretion ceases, (Copeland, 1937; Kartha, 19343
Arnold and Becker, 1935 and Singh and Desai, 1965).
Gaines (1927), Ludwick and Petersen (1943), Mahadevan
(1952) and several others, defined persistency to
be a measure of shape of the lactation curve and
that it determines the degree to which the milk
yield (or fat yield) in early lactation is maintained
by a cow during the rest of her lactation. Saxena
and Kumar (1960) defined persistency "P" as the ratio
of the milk yield following the attainment of the

maximum to the initial milk yield.

The measurement of persistency in a quanti-
+tative form is rather difficult. Beginning, perhapswit

sturtevant in 18386 a large number of formulae for






