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ABSTRACT

The affzcts of seasen of calving on economic traits of crossbred
dairycattleproduced under va i us projects spensored by the Pakistan
Agricultural Research Counci! were studied during the years 1974 to
1980, These animals were stationed at the Livestock Production
Research Institute, Bahadurnagar (LPRI), Livestock Experiment
Station, KarachitLES) and the University of Agriculture, Faisalahad
(UAF) Local Sahiwal (SWL) cattle were crossed with two Europ-
ean breeds, Holstein Friesian {HF) and Jersey (I} at LPEI and
UAF. At LES, the native Red Sindhi (R$) was crossed with the
HF and ] hreeds. At LES and UAF, ihe crosshred progeny,
thus produced comprised of halfbreds enly, while at LPRI 3/4 HF
and 3/4 J groups were also available for this study. A highly signi-
ficant influence of season of calving on milk production was obser-
ved among the LPRI1 groups, whereas this effect was non-significant
at LES and UAF. The sire-breed by season interaction was non-
significant at all stations For milk production. Heowever, for days
dry the season and sire-brecd by season were significant in LPRI
and highly significantin FAF groups. Thess effects were significant
for days open at LFRI and highbly significant for calving interval
at UAF and LPRI. Generally, the milk prod uction was the highestin
the spring calvers and lowest for the summer calvers, Also, the
animals calving in winter produced more than those calved either

in gummer or fall season.
INTRODUTION

Previous studies on tropical cattle indicated that milk production varied
significantly among the cows calving in different seasons of the year, The winter



calvers were considered superior in lactaticn perfurmasce (Dutt and Singh, 1961,
Bhatnagar and Chaudhary, 1962; Sundaresan et of., 1965 and Ahmad ¢ a!,,
1978). It is believed that high milk praoduction tequires a high metabolic rate
and to a certain degree milk preduction and heat tolerance are, therefore,
inversely correlated, The adverse effects of seaspnal variztion on the perfurme-
nce of caitle might be caused through clirratic stress on animal body andindirect
iy by impairing the availability of suitable pastures, The latier situation could
be modilied through suitable breeding plans, It should, however, be realized
that there is quite a variation in the adaptability of livestock for a given set of
environmental conditiors. The present work was carried out to study the efectsof
season of calving on the economic traits of crossbred dairy cows produced
under major dairy catile crassbhresding proprammes sponsored by the Pakistan
Agricultural Research Council.

MATERIAL AND METHODS

Source af data : The data werz ob'ained from the following projects:

1. Breeding adapted strains of dairy catite through crossing Sahiwal,
Tersey and Holstein Friesian. This project was initinted at the University of
Agriculture, Faisalabad (UAF;) in July, 1973.

2, Study on the production perfermance and adaptability of crosskred
cows under the subtropical environment of the Ponjab.  This preject was imple-
mented at the Livestock PBroduction Research Institute (LERI), Bahadurpagar,
District Okara in November, 1974,

3. Studies on evolving well adapted synthetic strains of dairy cattle with
supetior production by crossing indigencus milch breeds with suitable improved

exotic breeds. This project was implemented in Sind province at the Livestock
Experiment Station (LES), Karachi.

Local Sehiwal {SWL}) cattle were crossed with two European breads,
Hulstein Friesian {HF) and Jersey (J) &t the LPRI and UAF, At LES, pative
Red Sindhi (RS) cattle were crossed with the HF and J breeds. At LES and UAF,
the crosshred progeny, thus produced, comprised of halfbreds only, while at
LPRI, 3/4 HF and 3{4 J groups were also available For this stud ¥.

Statistical procedures : The Following linear mode] or its appropriate derivations
were used ;
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where,
= character measured on the ijklmnoth individual ;

u == the population mean to all records ;
SBi = the effect of the ith sire-breed ; i=1,...,3;
DBj = theelfect of thejth dam-breed ; j=1,...,4;
Yx = the cffect of the kth year group of calving; k=1,..., 06
5 the effcct of the Ith season of calving ; 1=1,...,4;
Lm the ¢ffect of the mth parily ; m=1,...,35;
Almn = the effect of the nth age of calving in mth parity;n =1, .., §
{$D); = the interaction between ith sire-breed ard jth dam-breed.
{8Y}ik = the interaction between ith sire-hreed and kth year of calving ;
{880 ="the interaction between ith sire-breed and Ith season of calving;
{YS) = the inleraction between Ith season and kth year of calving;
(DIM) = days in milk (lactation length);
(DIMJ? = quadratic effect of lactation length;
by and b, = partial regression coefficients of the character;

(¥ijkm ) on (DIM) and (DIM}2, respectively;
ejkmne = random error associated with the Y kimnoth ¢bservation,

=
=

The above model was developed after conducting a series of preliminery
analyses to determine which fixed efiects were unimportant and vl.'hat covariates
were suitable for these data. All effects were assumed to be fixed except the
arror term Which was assumed to be normally distributed with & mean of zero
and homogeneous variance. Interactions such as 3-way (or of higher order) were

asenmed to be non-existent,

Considering the overall climate of the plains (Sind and Funjab province)
of Pakistan, the years were divided into the fellowing four seasons |
a, SPRING - mid February through end of April,
t. SUMMER - beginning of May through mid September,
¢, FALL - mid September through mid November, and
d. WINTER - mid November through mid February.
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RESULTS AND DHSCUSSION

The effects of season of calving on milk production and Jactation length
were Studied in various genetic groups. The milk production for spring calvers
was generally the highest and for summer calvers the lowest with only one exce-
ption i, ¢., the Sshiwals at LERI, where the milk yield was almost equal far the
two seasons.  Alse, the animals calving in winter generally produced more mitk
than thass calved either in summer or fall. These results are tn agreement with those
reporied by Chaondhary and Chaudhary (1977) and several other workers. The
exceptions to this trend were the 172 HF - 1/2 SWL of LPRI and 1;2 HF - 1;2 RS
of LES. The hiological reasons for these trends in the amount of milk produced
are evident, For example, 8 cow calving in spring or winter seasen has a betier
environment generally in her initial period of lactation because of relatively low
environmental temperature and abundance of green fodder., There are also
considerations such as band miiking; the effectiveness of milkmen i geiting the
animals completely milked during hot weather could have been affected to a
certain extent, However, most managemental influences should cancel aut over
time because average values have been used in ihis study. The main causes of
reduced milk production in svmmer and fall seasons were primarily attributed
to the nutritional status of the animals and their ability 1o dissipate heat fast
enough, Das and Balaine (1980) also reperted higher milk yield and lopger
lactations for the cows calving in spring and winter seasons  There was a high
phenotypic correlation of the erder of 0.51 - 0,98 between lactation length and
milk production in different genetic groups. This justified the similarity of infly.
ence of freshening season on milk production and lactativn length.

The influence of season was studied through analysis of variance technique.
At LPRI, a highly significant influence of season of freshening on milk produc-
iton was observed (Table 1), Howewver, the seasonal effect at LES (Table 23
and UAF (Table 3) station wis: non-significant. Lalli {1979) also reported a
non-significant influence of calving on milk yield and lactation length for Red
Sindhi and its crosses with Jersey, using 62 and 97 lactation records, respectively.
There could be twa underlying causes fur & non-significant seasonal inflesnce
as suggested by the analyses. In the case of LES groups, the station is situated at
the coast and weather dees not follow extremes of summer and winter season
while for the UAF groups the records were nat well distributed across the season.
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Table 1.  Analpsis of variance for lactatfon yizld of LER]

Table 2. Adualysis of varfance for lactation yield at LES

Source af M.5.
Sire-breed 2 4494824, TAR0**
Dam-breed ) 462924330
Year 5 S2ETRI0.BI407"
Seazon 3 4052820 TTI0**
Pariiy 4 353792.9823
Age (parily) 5 1767407, 6640w
Sire-breed X dam-breed 2 12576804 B30
Sire-breed X vear 10 1520559,2 1254+
Sire-hresd X season i} 2221312725
Season X year 15 LT14870.6410%*
Days in milk 1 9107555,4053%+
{Days in milk)? | BIERG3.7114
Error 53 2821955007

Tuotal 708

*ﬂP = Iﬂ]_

Source daf M.5,
Sire-hreed 8 1EA330 B2 50me
Yeaar 3 Q52006 F00 T
Season 3 144341, 5958
Parity 2 28516.7767
Age {parity) 3 263871056
Days in milk 1 14917518, 79 2%+
Error 63 195188.1267

Total 77
*op - 01,
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Table 3.  Analysis of variance for lactation vield at UAF

Source df M.S.
“Sire.breed 5 1904388.7600%
Year b 425342, 5100
Season 3 GO028.6214
Pacity 4 T73046 7390
Age (parity) b 971859.2272
Sire-breed X year 7 B07882,.7949
Site-breed X season 5 T4788.0199
Drays in miik 1 3864457.6337"
{Days in milk)? 1 759738681
Error 56 TO06%4.0648
Total 89
*P oo 05

The sire-breed x season interactions were non-significant at all stations
for milk production and days in milk, Ruvuna (1981} and Ruvuna ef af, (1984)
reporied similar results in 2 crossbreeding experiment in lndia using thres native
breeds (Sahiwal, Red Sindhi and Tharparkar) and three crosshreds with Brown
Swiss (F, crosses between Brown Swiss and 1hree natise hreeds, inler s& ¢Tosses
and 3/4 Brown Swiss).

The effect of season of calving was studied on ether traits of econcmic
importunce as well. For days dry, theseason and sire-breed x season were
significant in LPRI groups and highly significant in UAF groups but the seascnal
influence on days dry, if any, was oot importaat for LES growps. Buragohain
and Sharma (1982} also réported a non-significant effect of season of calving
on subsequent dry peried inlocal [ndian breeds and their crosses with Holstein
Friesian. The effect of season of calving and sire-breed x season interaction was
found significant for days open in LPRI groups only. The findings of Misra e
al. {1980) suppert a non-significant effect of scason on days open as seen in this
study for LES and UAF groups.

The calving interval was significantly affected by season of calving in
LPRI and UAF prougs. Also, the sire-breed x season interaction was significant
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at these stations. The length of gestation did not appear to be inlluenced by
season of calving in LES and UAF groups. Chandramohan and Bhat {1981}
observed in Sahiwal cattle thet gestation length was significantly affected by farmn,
period of years and sex of calf but not by season of calving or weight ofd am at
calving.

The observed variations in the lactation yields oblained in different seasoné
were atiributed to nutrition, minagement and eavironmentai ¢ «nditians. Geoera
Illy, the cows calving in spring szason produced the maximum smount of milk,
appareniy, due tv low ecvironmental temperatures and availability of grod quali
tv fodder. The animals that caliod in Wwinter season were next in the order of
merit. The summer calvers were considered the poorest duoe to severe hot ¢li-
mate and aiso due to the non-availability of good guality fodcer. These resulis
suggest that breeding may be synchronized in a way that most calvings should
sccur in late winter or early spring season. This may eliminate seasonal/nutrition-
al stress in the ¢rosshred cows.
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