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ABSTRACT: The present study was conducted to evaluate the productive and reproductive performance i.e., age
at maturity, age at first conception, age at first calving, services per conception, service period, gestation period,
calving interval, dry period, lactation length and milk yield of Holstein-Friesian cattle. The data on six lactations of
100 Holstein-Friesian cattle (in each lactation) herd reared under semi-intensive management at Government Dairy
Farm Pishin, Balochistan, Pakistan were collected during 1980-1994. Results of the study showed that overall aver-
ages, age at maturity heifers was 650.10+£5.67 days, age at first conception was 633.82+10.44 days, age at first calv-
ing 912+13.11 days, services per conception 2.89+0.10, service period 133.79 days, gestation period 275.35+0.59
days, calving interval 409.17, dry period 113.19 days and lactation length 320.14+11.14 days. Averages of the milk
yield for 1st, 2nd, 3rd, 4th, 5th and 6th lactations were found as: 3773.42+15.77, 3793.86+14.39, 3948.37+14 91,
4108.31+£15.62, 4304.08+16.42 and 4022.40+11.35 liters, respectively with an overall average of 3992.41+16.20
liters. The results of all traits showed variation however, services per conception, service period, gestation period
parameters were only significantly different (P<0.05). Season of calving affected on milk yield, lactation length,
calving interval and dry period on the performance of the Holstein-Friesian cattle herd.

Results reflected that productive and reproductive traits of Holstein-Friesian cattle in the present study were low
to moderate compared to the findings of previous researchers. Therefore, it is necessary to improve managemental
practices at the farm for better reproductive and productive traits.
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Balochistan, Pishin Siit Sigircilik Ciftliginde Yari-Entansif
Kosullarda Holstayn Irki Siiriilerinin Performans Analizi
Uzerinde Bir Calisma

OZET: Bu calisma, Siyah-alaca sigirlarinin ergin yas, ilk gebe kalma yasi, ilk buzagilama yasi, gebelik bagina
tohumlama sayisi, servis periyodu, gebelik siiresi, buzagilama aralig1, kuruda kalma period, laktasyon uzunlugu
ve siit verimi gibi verim ve lireme performanslarini degerlendirmek i¢in yiiriitiilmiistiir. Balochistan’da (Pakistan)
bulunan Pishin devlet iiretme ¢iftliginde yar1 entansif kosullarda yetistirilen 100 Siyah Alaca sigirinin 6 laktasyo-
nuna ait veriler 1980-1994 yillar1 boyunca toplanmistir. Calismanin sonuglari, diivelerin ergin yagint 650.10+5.67
giin, ilk gebe kalma yaginin 633.82+10.44 giin, ilk buzagilama yaginin 912+13.11 giin, gebelik bagina tohumlama
sayisinin 2.89+0.10, servis periyodunun 133.79 giin, gebelik siiresinin 275.35+0.59, buzagilama araliginin 409.17
giin, kuruda kalma siiresinin 113.19 giin ve laktasyon siiresinin 320.14+11.14 giin oldugunu gostermistir. Genel or-
talamasi 3992.41+16.20 It olan siit veriminin 1.,2.,3.,4.,5., ve 6. laktasyon ortalamalari sirastyla; 3773.42+15.77,
3793.86+14.39, 3948.37+£14.91, 4108.31+£15.62, 4304.08+16.42 ve 4022.40+11.35 1t olarak bulunmustur. Tiim
ozelliklerin sonuglar1 6nemli varyasyon gostermekle birlikte sadece gebelik bagina tohumlama sayisi, servis peri-
yodu ve gebelik siiresi parametreleri bakimindan 6nemli farkliliklar bulunmugtur (P<0.05). Buzagilama mevsimi,
Siyah alaca siit sigirlarinin siit verimi, laktasyon siiresi, buzagilama aralig1 ve kuruda kalma siiresini etkilemistir.
Onceki ¢aligmalarm bulgulan ile karsilastirildiginda, mevcut calismadaki Siyah Alaca sigirlarin verim ve iireme
ozelliklerinin diisiik — orta diizeyde oldugu goriilmiistiir. Bu yiizden, daha iyi verim ve iireme ozellikleri icin ¢ift-
likteki bakim ve idare uygulamalarinin gelistirilmesinin gerekli oldugu sonucuna varilmugtir.

Anahtar kelimeler: Laktasyon siiresi, Siyah Alaca siit verimi, Kuruda kalma stiresi
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INTRODUCTION

Balochistan, which is the largest province of the
Pakistan, has distinct geographical features, climatic
variation, social and cultural milieu. Scattered human
population, vast barren land, scarcity of water for ir-
rigation and human consumption, and low rain fall are
feature of the area which contributes towards low eco-
nomical growth. Migratory nature of sheep flocking is
mainstay of common man (Kakar and Ahmad, 2004).
Nearly 44% of the sheep population of the country is
found in this province. Lesser population of cattle and
buffalo in comparison to sheep and goat coupled with
lesser milk yield has resulted in acute shortage of milk
and other milk product in the province (Pakistan Eco-
nomic Survey, 2008-2009).

The low productivity of our animals is mainly be-
cause of non-descript animals, which are 11752 thou-
sand head all over the country (Khan et. al., 2008). In
recent years, to meet the increasing demand of milk,
the government encouraged the import of exotic breeds
of dairy cattle in the country with the objective of ei-
ther rearing as purebred or upgrading the indigenous
non-descript cattle. Holstein-Friesian was the main
dairy breed imported for this purpose. There are sev-
eral physiological and environmental factors which can
significantly influence the productive potential of these
animals in tropical and sub-tropical environment. These
imported exotic dairy cattle are maintained in order to
get increased milk production.

Milk production is one of the most efficient pro-
cesses in converting plant material into nearly perfect
food “milk” for humans. According to a report (Anon-
ymous, 1996) an allowance of 250 ml of milk covers
a major part of the daily basic nutritional needs for a
child, where as per capita availability of milk has been
reported as 169 kg per annum in Pakistan (Pakistan
Economic Survey, 2008-2009), which is far less than
that of several advanced countries.

To overcome the shortage of milk, Livestock and
Dairy Development Department, Government of Bal-
ochistan decided in 1977-78, to import Holstein-Frie-
sian cattle. For this purpose, 175 pregnant heifers and
2 bulls were imported from Denmark and stationed at
Government dairy farm, Quetta. The project was aimed
at multiplying the breed and raising it under different en-
vironmental/climatic conditions in different parts of the
Balochistan province. The present study was, therefore,
planned to evaluate and to compare the productive and
reproductive performance of Holsteins-Friesian cattle
kept at Government dairy farm Pishin, in Balochistan

54

province. The information obtained in the present study
would further throw light on the adoptability, breed-
ing policy of these cattle under local condition of Bal-
ochistan, Pakistan.

MATERIALS AND METHODS

Productive and Reproductive Traits of Holstein-
Friesian cattle (n=100 cattle for each lactation) reared
(number of lactation = 6) at the Government Dairy
Farm Pishin, Balochistan, Pakistan which is 50 km
away from Quetta have been recorded for the period of
15 years during 1980 to 1994. The traits included age
at maturity; age a first conception, age at first calving,
services per conception, service period, gestation peri-
od, calving interval, lactation length, dry period, lacta-
tion and milk yield. Fixed effect model was fitted. The
data were analyzed using one way ANOVA (Snedecor
and Cochran, 1989) and statistically significant differ-
ences were determined by Duncan’s multiple range test
(DMR) in MSTATC package program.

RESULTS AND DISCUSSION

Age at maturity: The average age at maturity
heifers was 650.10+£5.67 days, ranging from 373 to
1065 days. Almost similar findings were observed by
Chaudhry and Ahmad (1994) who recorded in cross-
bred heifers and Sattar et. al. (2005) also reported the
average age at maturity in 236 Holstein-Friesian heifers
652.10 £ 6.98 days, ranging from 356 to 1077 days in
Pakistan. Higher age at maturity (987.22 &+ 14.77 days)
for Bhagnari heifers in Pakistan was reported by Azam
et al. (2001). On the other hand, lower values (18.3
months) were also reported by Ozbeyaz et al. (1996) in
Swiss Brown heifers. These differences might be due
to environmental and managerial practices that had im-
pact on age of maturity.

Age at first conception: The average age at first
conception of 456 Holstein-Friesian heifers was 633.82
+ 10.44 days, ranging from 339 to 1031 days. Cheema
(1985), Sheikh (1997), Juma et al. (1990), Rafique et.
al. (2000) reported almost similar values (ranged from
618 to 632 days) in crossbred heifers in Pakistan. High-
er age at first conception compared to the present study
was reported by Chaudhry and Ahmad (1994) in cross-
bred heifers and Sattar et. al. (2005) in Holstein-Frie-
sian (828.5 +£233.1 and 714+9.72 days) respectively, in
Pakistan. On the other hand, Haq et al. (1993) recorded
lower age at first conception (502.93 + 11.71 days) in
Holstein-Friesian heifers in Pakistan. These differenc-
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es might be due to location and variable management
practices at different farms. Feeding and breeding deci-
sions might also have affected this trait.

Age at first calving: The average age at first calv-
ing for 445 Holstein-Friesian heifers was 912+13.11
days, ranging between 637 - 1302 days. These find-
ings were in agreement with those recorded by Gual
(1982) who observed (852+ 43.8) days at first calving
in Holstein-Friesian heifers, Njubi et. al. (1992) report-
ed in Jersey heifers in Kenya and Shiekh (1997) also
documented it 907. 77 days. Higher age at first calving
(1237, 1017 £ 43.8 and 987+8.81 days) was found by
Morsy et. al. (1986), Mangeraker et. al.(1995) and Sat-
tar et. al. (2005) in Friesian heifers, respectively. On the
other hand, Juneja et al. (1991) and Haq et. al.(1993) re-
ported lesser age at first calving in Friesian heifers (822
and 787 days, respectively). These differences might be
due to differences in management and herds.

Number of services per conception: The aver-
age number of services per conception for 589 records
for the present study were 2.89 + 0.10, ranging from 1
to 17. Almost similar findings 3.10 services per con-
ception were recorded by Saha and Parekh (1988) in
crossbred cows in India and Sattar et. al. (2005) report-
ed (3.07£0.10) in Friesian cows in Patoiki, Pakistan.
However, Mangurkar et al. (1987) and Garcia and Velez
(1988) reported to be lower (1.50 and 1.80) number of
services per conception in Friesian cows. Variations in
the management, environment and fertility status of the
breeding cows might lead to differences in number of
services per conception.

Service period: The average service period of
Holstein-Friesian cows for the present study was
133.797+5.84 days (Table 1), varying from 36.0 to 404
days. Similarly, Juneja et. al. (1991), Juma et. al. (1990)
and Haq et. al. (1993) reported the service period as
156, 145.5 and 161 days, respectively in Friesian cows.
However, Gogoi et. al. (1993) observed much longer
service period (280 days) in Jersey cows in India. Mus-
tafa et. al. (2003) reported longer (235.87 + 14.05days)
service period in Red Sindhi heifers in Pakistan, and

Sattar et. al. (2005) reported that average service pe-
riod for 508 records in Holstein-Friesian cows was
222.22+6.87 days, ranging from 46 to 828 days. Ser-
vice period differed due to differences in feeding and
breeding management.

Gestation period: The average gestation period
was 275.35 + 0.59 days with ranging from 265 to 305
days. Haq et. al. (1993) reported similar findings for
Holstein-Friesian cows. Sattar et. al. (2004) reported
that the average gestation period was 278.61 + 0.29
days, ranging from 260 to 300 in Friesian cow in Paki-
stan. However, Juneja et. al. (1991) reported shorter
gestation period (266+47.7 days) in Friesian cows in
India. In the present study, higher gestation period
(279.04+0.41 days) was observed in cows carrying male
calves than those carrying female calves (278.19+0.42
days) and this difference was statistically non-signifi-
cant. Similar findings were also observed by Haq et. al.
(1993) and Sattar et. al. (2004) in Friesian and Jersey
cows, respectively. These differences might be due to
inefficient breeding management at these farms.

Calving interval: The average calving interval
was 409.17+7.32 days (Table 1), ranging from 285.8 to
628 days. The maximum calving interval was achieved
in 2™ calving interval (425.8 +6.20 days), followed by
3 (414.35£9.62 days), 4™ (404.14 +5.82 days) and
5% 410.30 £7.32 days), while the least calving inter-
val was found (400.79+6.37 days) in the 1* calving. In
the present study, no significant differences in calving
interval among parities (P>0.05) were found. Juma et.
al. (1990), Juneja et. al. (1991) recorded almost similar
values (418, 414.17 and 417 days, respectively) in Frie-
sian cows. However, Morsy et. al. (1986) and Sattar et.
al. (2005) reported longer (5224+39.9 and 505.02+8.28
days respectively) calving interval in Friesian cows.
These differences might be due differences in herds,
management and feeding regimes.

Dry period: The average dry period for 453 re-
cords on Holstein-Friesian cows was 102.18+15.35
days (Table 1), with a range of 77-359 days in the pres-
ent study. Longer average dry period compared to the

Tablel. Productive and Reproductive Traits of Holstein-Friesian cattle (n=100 cattle each lactation) Farm Pishin (Means+SE)

Lactation Iength

Calving interval Service Period

Lactation # Milk yield (liters) (davs) Dry period (days) (davs) (davs)
1 3773.42+15.77 356.93+12.50 97.24+16.35 400.79+6.37 123.16+4.34
2 3793.86+14.39 302.60+10.30 109.89+10.13 425.8 £6.20 147.574+6.05
3 3948.37+14.91 310.89+11.70 103.06+11.37 414.35+9.62 138.25+4.37
4 4108.31+15.62 310.89+09.27 99.50+13.35 404.14+5.82 129.54+6.16
5 4304.08+16.42 340.03£12.08 97.30+16.08 410.30+7.32 130.45+5.07
6 4022.40+11.35 299.6.£13.64 103.43+12.00 412.41+7.32 125.36+6.23
Overall average 3992.41+16.20 320.14+11.14 102.18+15.35 409.17+7.32 133.797+5.84
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present study was observed by Gogoi et. al. (1993) who
reported 233.5 days dry period in Jersey cows, Juneja
et al. (1991) and Sattar et. al. (2005) reported a dry pe-
riod of 224.99 + 10.00 days in Jersey and Friesian cows
in India and Pakistan, respectively. These differences
might due to herd, feeding and breeding management.
The average dry period in the present study was lower
than other studies because animals were not well fed
and bred earlier.

Milk yield: Means and standard errors of milk
yield for six lactations are given in Table 1. It was ob-
served that the milk yield averaged 3773.42+15.77,
3793.86+14.39, 3948.37+14.91, 4108.31+15.62,
4304.08+16.42 and 4022.40+11.35 liters in 1%, 279, 3%,
4t 5t and 6™ lactations respectively with an overall av-
eraged of 3992.41+16.20 liters while the results were
varying but not significant It was determined that the
highest milk yield was attained in the 5" lactation with
4304.08+16.42 liters while the lowest in the first lacta-
tion was 3773.42+15.77 liters. The milk yield showed
an increasing trend from 1 to 5" lactation. The results
of the present study were consistent with the findings
of some researchers (Sandana and Basu 1981; Cheema,
1985) who reported that the milk yield in Holstein-Frie-
sian cattle ranged from 3911 to 5259 kg. These differ-
ences might be due to differences in parities, length of
lactation, herd and management.

The milk yield for the present study was higher
than those reported by many authors (Oliveria, 1975;
Parmar and Dev, 1978; Osman and Kassim, 1983).
These researchers reported that milk yields of Holstein-
Friesian cows in different part of world averaged 2554
kg in Brazil; 3144.2+45.7 kg in India; 3139.49+56
kg in Pakistan and 1917 kg in Malaysia respectively.
Higher milk yields of Holstein-Friesian cattle were also
informed by Gual (1982), who obtained milk yield av-
erages of 6202; 6576; 6439 and 4328 kg, respective-
ly from Bejco, Northern Mexico, Hidalgo and Publa
farms.

Lactation length: The average lactation length for
600 records in Holstein-Friesian cattle was found as
320.14£11.14 days in the present study (Table 1), with
the range of 299.6.£13.64 to 356.93+£12.50 days. The
highest LL was found in 1* lactation, while the lowest
was found in 6™ lactation. Differences between aver-
ages of lactation numbers in lactation length were in-
significant (P>0.05). The values of the LL of the present
study were in agreement with the findings of the several
authors as Perez and Ronda (1983) reported the aver-
age LL as 315+17.9 days in India. Dabduab and Misra
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(1988) reported an average LL of 303.2 days for pure-
bred Friesians in Iraq, and Juma et. al. (1990) found
that 273 Holstein-Friesian during 1978-1987 recorded
mean LL of 320 days. The higher LL compared to pres-
ent study was documented by Oliveria, (1975) who
found it 392 days for Holstein-Friesian in Brazil, and
Basu (1974) also reported LL 347.42+5.59, whereas
several authors have reported lesser LL than the aver-
aged LL in the present study as Taj (2001) reported 265
days LL at Punjgoor, Pakistan, and Sattar et. al. (2005)
observed 291.86+6.55 days LL in Holstein-Friesian at
Patoki, Pakistan.

CONCLUSION

The results of all traits showed variation however,
services per conception, service period, gestation period
parameters were only significantly different (P<0.05).
The variation in productive and reproductive traits de-
tected during different years reflected the level of feed-
ing and management in addition to some environmental
effects like rainfall, humidity and temperature, etc. on
the cows. Availability of feed and fodder could never
have been the same over the 15 years period due to rain-
fall and several other factors like provision of funds,
quality and quantity of seeds and fertilizer, etc, which
could have affected the productive performance of the
animals in the different years. Season of calving pos-
sessed varying affect on milk yield, lactation length,
calving interval and dry period on the performance of
the animals of the Holstein-Friesian cattle herd. Con-
clusively, results indicated productive and reproductive
traits of Holstein-Friesian cattle were low to moderate
when compared to the findings of previous research-
ers. Therefore, it was necessary to improve managerial
practices at the farm for providing better reproductive
and productive traits of the farm. This study would pro-
vide a guideline for further import, breeding policy and
keeping standards of such exotic breeds in the country.

REFERENCES

Anonymous (Bashir, A. S. Khan, A. Manan and Abdullah), 1996.
Milk: lifeline of a nation. The daily Dawn, March 22, 1996,
Karachi.

Azam, M., Chaudhry, R.A., Ahmad, N., Khan, I.H., 2001. Studies
on the reproductive efficiency of Bhagnari cattle in Baluchis-
tan. Pakistan Vet. J., 21(1): 1-5.

Basu, S.B., Gupta, K., 1974. Milk production in relation to age and
season in Indian dairy cattle. International dairy congress,
National dairy research institute, Karnal, India. Anim. Breed.
Abst. 44:3084,1976.

Igdir Uni. Fen Bilimleri Enst. Der. / Igdur Univ. J. Inst. Sci. & Tech.



A Study on Performance Analysis of Holstein-Friesian Cattle Herd under Semi-Intensive Management at Pishin Dairy Farm Balochistan

Chaudhry, M.Z., Ahmad, M., 1994. Performance of crossbred and
Sahiwal cows under optimum feeding and management con-
ditions. Pakistan Vet. J., 14(3): 155-159.

Cheema, A.A., 1985. Reproductive performance of Holstein-
Friesian cows kept at Quetta, MSc. Thesis Department Animal
Reproduction. Faculty of Vet. Sci. University of Agriculture
Faisalabad, Pakistan

Dabduab, S.K., Misra, N.K., 1988. Milk production in pure bred
Friesian, Sharbi and crossbreds in Northern Iraq. Mesopota-
minia Journal of Agriculture, 20(3): 175-192.

Gogoi, D.N., Goswami, R.N., Das, D., 1993. First lactation perfor-
mance of Jersey, Red Sindhi and their F1 crosses under the
farm conditions of Assam. Indian J. Anim. Sci., 63(5): 569-
572.

Gual, L.F., 1982. Effect of origin and lactation of herd on milk yi-
eld, days open and calving interval in Mexico, Madrid, Spain,
Editrial garsi, 247-250. Anim.Breed. Abst.51:(4784) 1983.

Haq, A.U., Chaudhry, R.A., Rahil, T., Ahmad, N., Jabbar, R.A.,
1993. Reproductive efficiency of Holstein Friesian and Jersey
cows maintained at Livestock Experiment Station, Bhunikey
(Pattoki), Punjab. Annual report, Res. Inst. Physiol. Anim.
Reprod., Bhunikey (Pattoki), Distt. Kasur, Pakistan, pp: 24-
34.

Juma, K.H., Saad T.R., Tikriti, A., 1990. Performance of Brown
Swiss and Friesian cattle in central Iraq. Proceeding of 4th
world congress on genetics applied to Livestock production
Edinburg UK, 23-27 July,.

Juneja, L.J., Sastry, N.S.R., Yadav, B.L., 1991. Performance of pu-
rebred herd of Jersey and Holstein-Friesian cows in the semi-
arid region. Indian J. Anim. Prod. Management, 7: 240-241.

Kakar, M.A., Ahmad, M., 2004. An over-view of livestock in Ba-
lochistan (2003-2004). Livestock and Dairy Development De-
partment Balochistan, Quetta 40-85.

Khan, M.S., Rehman, Z., Khan, M.A., Ahmad, S., 2008. Genetic
resources and diversity in Pakistani Cattle. Pakistan Vet. J.
28(2):95-102.

Mangurkar, B.R., Phandis, Y.P., Pande, A.B., 1987. First lactation
performances of imported Canadian Holstein-Friesian and
Jersey heifers in India. World Rev. Anim. Prod., 23: 27-32.

Morsy, M.A., Nigm, A.A., Sadek, R.R., El-Rawy, A., 1986. Some
production characteristics of Friesian and Jersey cattle in Lib-
ya. Egyptian J. Anim. Prod., 26: 15-34.

Mustafa, M.I., Latif, M., Bashir, M.K., Ahmad, B., 2003. Repro-
ductive performance of Red Sindhi cattle under hot and humid
environment of Balochistan province of Pakistan. Pakistan
Vet. J., 23(2): 66-72.

Njubi, D., Rege, J., Thorpe, W., Collins-Lusweti, E., Nyambaka,
R., 1992. Genetic and environmental variation in reproductive

Cilt/ Volume: 1, Say1/ Issue: 1,2011

and lactational performance of the Jersey cattle in the coastal
lowland semi-humid tropics. Trop. Anim. Health Prod., 24:
231-241

Oliveria, FM.D.E., 1975. Some factors effecting milk production of
Holstein-Friesian herd. Thesis, Universidade Fedral de Minas
garais Brazil.

Osman, A., Kassim, H., 1983. Lactational performance of imported
Australian Friesian in Malaysia under zero grazing Japneese
Socity of Zoo-technical Sci.881-882. Anim. Breed. Abst. 53
(5634), 198s.

Ozbeyaz, C., Kucuk, M., Colakoglu, N., 1996. Fertility of Swiss
Brown cattle at the Malya State farm. Lalahan Hayvancilik
Arastirma Enstitusu Dergisi. 36(2): 1-17.

Pakistan Economic Survey, 2008-2009. Government of Pakistan,
Finance Div. Economic Advisor’s Wing, Islamabad.

Parmar, O.S., Dev, D.S., 1978. Additive and non-additive genetic
effects for some economic traits in Holstein-Friesian x Sahi-
wal crosses. Indian Journal of Dairy Science. 31: 316-320.

Perez, B.O., Ronda, R., 1983. Effect of climatic factors on the ser-
vice period in Holstein-Friesian cattle. Anim. Breed. Abst.
51:808.

Rafique, M., Chohan, K.R., Chaudhry, Q.Z., 2000. Factors affecting
age at maturity and age at first conception in Holstein-Friesian
x Sahiwal crossbreds. Pakistan Vet. J., 20(1): 40-42.

Saha, D.N., Parekh, H.K.B., 1988. Factors affecting reproductive
traits in half and three-fourth crossbred cattle. Indian J. Dairy
Sci., 41: 196-201.

Sandana, K.K., Basu, S.B., 1981. Productive performance of exotic
breeds in India. Ind. J. DairySci. 34 (4):443-47.

Sattar, A., Mirza, R.H., Niazi, A.A K., Latif, M., 2005. Productive
and reproductive performance of Holstein-Friesian cows in
Pakistan. Pakistan Vet. J., 25(2):75-81.

Sattar, A., Mirza, R.H., Ahmad, 1., 2004. Reproductive efficiency of

Jersey cows under subtropical conditions of the Punjab. Pakis-
tan Vet. J., 24(3): 129-133

Sheikh, A.B., 1997. Performance evaluation of Holstein-Friesian
herd under intensive management system (case study of Mas-
tung) Balochistan, Pakistan. MSc. Thesis. Sindh Agriculture
University, Tandojam, Pakistan

Snedecor, G.W., Cochran, W.G., 1989. Statistical Methods, Eighth

Edition, lowa State University Press.

Taj, G.R., 2001. Study on performance analysis of Holstein Friesi-
an cattle under intensive management at Punjgoor cattle farm,
Balochistan Pakistan. MSc thesis. Sindh Agriculture Univ.,
Tandojam Pakistan.

57



