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Summary

The influence of age at first calving on the milk production of crosskred dairy cows produced under
major dairy cattle crcssbreeding projects in Pakistan was studied frem the year 1974 to 1980. These
animals were kred and raised at the Livestoek Producticn Research Institute, Rahadarnagar (I.PRI),
Iivestack Experiment Station, Karachi (LES] and the University of Apriculture, Faisalabad (UAF).
l.acal Sahiwal (SWT1)) cattle were crassed with the Furapean breeds, Holstein Friesian(HT) and Jersey
(J) at LFRI and UAF. At LES, native Red Sindhi (RS) were crossed with the HF and J breeds. At LES
and UAF, the crossbred progeny, thus, praduced comprised cf haltbicds only while at LPRI 374 HF,
3/4 1, 1/4 HF and 1/4 ) groups were also available for this sludy. The average age at first calving was
cunsiderably higher amang the native kreeds At LES, the RS calved for the first time at an age of
approximately 56 maonths. Carrespending values for SWLs at LLPR1 and UAF were 44 and €4 months,
respectively. The 1/2 HF and 1/2 ¥ crossbreds calved first at the ape of approximately 25, 26, 34, 3£, 37
and 38 months a1 T.PRI, [LES and UAF respectively. For 3/4 HE, 3/4 ), 1/4 HF and 1/4 ) gronps of
[.FRI the average age at first calving was 29, 26, 34 and 33 maonths. Cansiderable differences in age at
first calving hetween the crassbreds and native breeds were ohserved. Due to early maturity, the former
attained the peak level of milk production in rthird lactaticn whereas the latter groups, hecause of late
maturity, reached this Jevel in their fourth lactation. This study suggested that early maturity in Zebu

cattle {(Bax indicusg) could be induced through crosskreeding with European cattle (Bos tauras)
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Intreduction

Apart frem varicus cther factors, delayed first
calving in dairy cattle makes the milk production
nnecenomical. Farly maturity is considered as a
character of great economic impaortance as from
birth tc the date of first calving, the animal pro-
duces nothing except dung and urine, the value of
whiclh is negligible as campared to the cost of
mainienance. The age at first calving in the indigen-
ous cattle is higher by abcut 12 months versos
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Baha-

the improved Europcan breeds The latter are
reported te fresh at the age of about 24-28
months.

Previous studies on  Sahiwal, Red Sindhi,
Tharparkar and Hariana cattle revealed that age
at first calving and first lactaticn yield were in-
dependent of cach other and reduction in age at
first ecalving (within physialogical limits) would
no deleterious effect on  Theifer yield
(Sundarcsan et al., 1954; Mahadevan, 1955;
Singh and Choudhary, 1961; Singh and Acharya,
1969) On the other hand, Venkayya and
Anantakrishnan (1856) and Kushwaha and Misra
{1969) observed that the two traits werce signifi-
cantly carrelated and first lactaticn yield tended
to increase with reduced age at first calving amaong
the Red Sindhi and Sahiwal cows.

This work was carried out to study the in
fluence cf age at first calving on the wmilk pro-
duction of major indigenous dairy cattle and their
crosshreeds.

have

Materials and Methaods
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The data were obtained from the following
projects:

1. Breeding adapted strains of dairy cattle through
crossing Sahiwal, Jersey and Holstein Friesian.
This project was implemented at the Unijversity
of Agriculture, Faisalabad (UAF) in July,
1973.

. Study on the production performance and
adaptability of cows under the
subtropical environment of the Punjab. This
project was implemented at the Livestock
Production Research Institute (LPRI), Baha-
darnagar, District Okara in November, 1974,

. Studies on evolving well-adapted synthetic
strains of dairy cattle with superior praduction
by crossing indigenous milk breeds with sui-
table improved exotic breeds. This project was
implenmented in Sind province at Livestock
Experiment Station (LES), Karachi in July,
1975,

Local Sahiwal (SWL) cattle were crossed with
frozen semen of two European breeds, Holstein
Friesian (HF) and Jersey (J) at the LPRI and UAF.
At LES, native Red Sindhi (RS) were crossed with
scmen of HE and ) breeds. At the LES and UAF,
the crossbred progeny, thus produced comprised
of halfbreds only while at LPRI, 3/4 HIF, 3/4 ],
1/4 HF and 1/4 ] groups were also available for
this study. The crossbreds produced al the 3
stations were compared with respective native
breed {SWL or RS) to determine the influence of
age at first calving on milk production, There
were 40 RS and 110 SWL native catile available as
controt against 274 crossbreds in ten different
genctic groups during the seven years {1973-80)
of the study period.

Following linear or its appropriate
derivation were used for the statistical analyses:

crosshred

model

¥k = K+ B+ DB, + Yy +(SD) +(SY), +
2
by (DIM)jjpeq + byDIMY 45 5

Where,

Y — Character measured on the ijklth
individual;

I = The population mean common ta all
records;

SBi = The effect of the ith sire breed,
i=l, - —,3;

DB; = The effect of the jth dam breed;
=1, — 4
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Y}c = The effect of the kth year group of
calving; K =1, ———, 6;

(SD)ij = The interaction between ith sire
breed and jth dam breed;

(SY)ik = The interaction between ith sire
breed and kth year of calving;

{DIM) = Days in milk {Jactation length);

(DIM)?= Quadratic effect of lactation length

b,andb, = Partial regression coefficients of the
character;

eijk] = Random error associated with the

Yijk] th observation.

The phenoctypic correlations (rp), uscd as a
measure of association between the traits were
computed as described by Harvey (1977).

Results and Discussion

The average age at first calving for various
penetic groups is presented in figure 1. It is evident
that F, crosses with Holstein Friesian and either
of (wo native breeds (Sahiwal or Red Sindhi)
initiated their lactations at a relatively younger
age. It is also clear from figure 1 that an increase
with Zebu or European inheritance resuited in an
increase in the age at first calving. The average age
at first calving in Sahiwal (44.33 *£.22 mo.)
was less thian that reported by Atimad and Ahaiad
(1974) apparently due to sclection practiced at
LPRI over the years. However the average age at
first calving in Red Sindhi (56.07 + 8.06 mo.)
found in this study was higher than that reported
in literature (Amble et al., 1967, Wahid, 1975;
Khan, 1977, Manickam et al., 1978), probably
because of smaller number of animals maintained
at 1ES.

1t is believed that thcre is a high correlation
between age at calving and rtespective lactation
number. This phenomenon is biologically accep-
tahle. However, a large variability in age at first
calving needs further attention. The phenotypic
correlations between age at first calving and other
traits are presented in table 1. From these results
no specific trend of association is cvident and
more data would be needed for future studies.
Likewise the relationship between age at first calv-
ing and milk yield in first lactation was found
statistically nonsignificant, with a few exceptions.
A significant or nonsignificant cosrelation tetween
these two traits can readily be located in the
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Group 1, 9 and 14 represent 1/2 HF at LPRI,LES and UAT respectively
Group 2, 10 and 15 represent 1/2 J at LPRI, LES and UAF

Group 3 and 4 represent 3/4 HF and 3/4 J at LPRI

Group 5 and 6 represent 1/4 HY and 1/4 1 at LPR1

Groug 8 and 19 represent SWL at LPRI and UAF

Group 13 represents RS at LES.

Figure 1. Avarage age at first calving.

literature, for instance Venkayya and Anantakri-
shnan (1957) and Puri and Sharma (1965) found
a significant correlation while Singh 2nd Sinha
(1960), Singh and Choudhury (1951), Mahadevan
and Hutchinson (1964), Sidhu (1964) and Patil
et al{1980) are among thosc who reported a
ncnsignificant correlation between age at first
calving and first lactation milk prcduction. How-
ever, it is worth mentioning that correlations and
regressions for age at calving and milk production
will only explain the linear part of the relation-
ship.

Let Y1, Y2, , Yn be the milk production in
subsequent lactations and A1, A2, .., An age at
calving for respective lactation, then the relation-
ship betwcen milk production, age at first calving
and age at subsequent calving can be expressed
as follows:

rrem 2 rxY 4 st 6 (SSISSS 8
S nlE 77 14 2222 | § ozza ' g
Y1l — = Al ——
Y2 A2 TA1A2
| 271
Y|3 :?3 A2A3 'A1An
I ! An-1, An
: y
Yn An

567

The influence of ape at first calving on milk
production in nth lactation is through the correla-
tion hetween ages at first and nth lactation, which
ranged from 059 to G.87 in this study. Such a
high relationship has a biological hearing. It is well
known to animal breeders that animals calving at
a younger age are most likely to have a shorter
calving interval in their subsequent panty. Among
the various causes of late age at first calving and
subsequent calvings two factors seem most im-
portant, that is a defective overall management
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TABLE 1. PHFNOTYP:C CORHRELATIONS BETWEEN AGE AT FIRST CALVING AKND TRAITS ASSO-
CIATFD WITH FIRST PARITY

Locaticn/Genetic Days in Milk Days Days Calving Gestation
group mik yield dry cpen interval length
A. LPRI:
1/2 HF-1/2 SW1. .nd 1" -.05 -.01 -.01 48%*
1/23-1/2 SWL 07 29 =11 -02 -.05 ~ 43k
3/4 HE-1/4 SWL —-.34% {1 .02 08 -.09 08
3/4 1-1/4 SWL. 28 A9 .69 R2® 80~ -.30
1/4 HF-3/4 SWL 26 S6* 42 61* 41 -.29
1/4 3-3/4 SWL —-.16 09 -06 - 86 --86 21
Sahiwal (SWL) -.03 - —.04 -.04 A1 01
B. LES:
1/2 HF-1/2 RS -.29 -.11 -.39 —.54 -.51 04
1/2 J-1/2 RS - .31 -.08 61 Q2%* 95H* 62*
Red Sindhi (RS) 19 32 S4x¢ H2#* SQx* .10
C. UAR:
1/2 HF-1/2 SW1. 03 -.29 05 .06 28 ~.29
1/2 1-1/2 SWL 57 74* -.36 68 A2 14
Sahiwal (SWL) .19 .19 40 88 66 48
*p< 08
*+ p<.01

TABLE 2. PAR TY, LACTATION LENGTH AND MILK PRODUCTION AT LPRI

Genetic group Lactation [‘Ellgrt\;tlil?n Ac;l‘:tat!::;“k Pit??j‘rt:tgﬁ
numter (davs) Meun + SD lactation
1/2 HF-1/2 SWI. 1 317 272529 £ 972135 100.00
2 335 2534.34 + 840.71 92.99
3 257 3177.38 £ 954.37 11€.59
4 261 3075.52 = 786.71 112.85
5 253 2791.15 £ 767.18 102.42
172 J-1/2 SWL 1 30 236325 % 62243 10000
2 330 2054.92 £ 481.95 87.95
3 286 2625.26 * 1137.24 111.09
4 242 2039.95 * 969.44 86.32
§ 232 1742.43 * 546 .05 73.73
Sahiwal (SWL) I 266 1426.87 * 514.3% 100.00
2 249 1385.90 + 632.38 97.12
3 251 1564 .81 * 571.30 109.67
4 243 1595.90 *+ 56€.45 11185
5 222 1405.67 + 656.33 98.51

HF : Hoistein Friesian
] : Jersey
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or the inability of a particular animal to grow and
develop fast enough to attain early sexual ma-
furity.

The milk production of F,’s and native cattle
in different lactations as a percentage of produc-
tion in the first lactation is presented in table 2
through table 4_ [t was interesting to nate that the
milk yields in the second lactaticn were invariably
lower than that of the other lactations. Appar-

ently, the young heifers being the experimental
animals had received an extra attention and care
from birth through first lactalion. By the time
these animals reached in third or fourth parity,
they attained full maturity and produced more
milk. In facl the peak level of milk production
was attained in the third lactation in F, cross-
breds while native breeds waited until fourth lacta-
tion to reach the peak level of production. Lobo

TABLF 3. PARITY, LACTATION | ENGTH AND MILK PRODUCTION AT LES

. Lactation Actual milk Peiceniage

Genetic graup Lanta;:on length (liters) of first
BUMEEY (days) Mean £ SD lactation

1/2 HF-1/2 RS 1 272 2176.35 + 729.08 1€0.00

2 277 1696.00 £ 865 .44 78.25

3 227 2318.30 *936.13 106.96

1/23-1/2 RS 1 218 233140 * 1129.99 100.00

2 208 1774.50 £ 369.80 76.11

3 257 2328.50 £ 1530.89 99.88

4 217 2482.00 + 1681.33 106.50

Red Sindhi (RS) 1 227 1317.56 £ 392.32 100.00

2 205 1135.33 £ 493.39 86.17

3 193 1306.28 + 538.60 99.14

4 231 1970.00 * 664 88 149.52

HF : Holstein Friesian
I . Jersey
TABLE 4. PARITY, LACTATION LENGTH AND MILK PRODUCTION AT UAF

g Lactation Acinal milk Perceniage

Genetic group L:f::g';“ length (liters) of first
1 {days) Mean +SD lactation

1/2 HF-1/2 SWL i 446 3950.87 * 1269.05 100.00

2 365 3230.53 £ 959.19 81.77

3 404 442509 £ 1718.50 112.00

4 325 3493.67 * 1362.53 BB.43

S 384 40123.00 + 531.74 101,57

1/2J-1{2 SWL 1 357 2594.28 * 1598.79 100.00

2 288 2456.67 £ 1146.21 94.69

3 309 3]171.80 * 142143 122.26

4 315 3062.33 £ 613.93 118.04

HF : Holstein Friesian
] ¢ Jersey
SWL : Sahiwal
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et al. (1983) also observed highest inilk yield in
fourth lactation in Gir cattle of India. This may
partly be due to late age at first calving in native
breeds. The lactation records available to study the
Jactation curves beyond the peak levels werc
insufficient in the present investigation. However,
a decline in production at 2 later stage could be
expected based on the previous studies.

A definite relationship between age at first
calving and milk yield in subsequent lactations was
established in the present study. It was also
evident that the crosshreds attained
matu'rit}' at a considerakbly younger age as coni-
parcd to the native breeds. Conscguently, the
crosshred cows reached the peak level of milk
production in third lactaticn whereas the native

sexual

cattle reached this level in their fourth lactatian.
These results suggest superiority of crosshreds in
terms of growth and develcpment ta attain sexual
maturity. These results also snggest that early
malurity in Zebu cattle could be induced through

crosshreeding with European brecds.
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