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ABSTRACT

The results of the data collected on three different stocks of goat
and four stocks of sheep, farmed at three different localities around
Quetta are presented on the interstock variations in adult weight,
seasonal/pregnancy associated variations in adult weights; the grouwth
pattern, growth rates and reproductive performances including female
fertility rate, once/tuice a year lambing/kidding pattern, single/tuin/
tripple births, and the number of lambs produced/female/year. Limited
data has been presented on sheep wool production, haematological characters
(glucose level, haemogleobin level, RBC/UBC counts and ESR) in sheep/goats
and milk analysis (fat, Non fat solid, Total Solids, pH) in sheep. It
has been suggested that these stocks of sheep/goat are compareable if
the general economic characters with cother breeds_ maintained in Pakistan,
and there is a wide variation in intrastock animals, which can support
the future improvement programmes of the economic potentials of the stocks.
The stocks/ farmers appear to be fully adapted to the general conditions
around, and there appears to be some deqree of improvement of stock
through organized breeding programme is not being followed. Future

research needs have also been suqggesteds



-V—

SUMMARY

In the wake of a limited body of informations available to scientific
quarters on sheep/goat flock maintained in Pakistan in general and in r
Baluchistan in particular, the present preliminary study was instituted
with the aim of developing the basic infrastructure for a wider study

in the area. Three resident stocks were selected at three different
localities, i.e., Agricultural College, Balalli, Urk and Randozai, where
different number of the adults male/females and the neuborn individuals

of sheep/goat uwere selected, number tagged and monthly records on body
weight and other environmental and biological parameters were waintained
throughout the year to draw results on adult weight, grouwth rate, breeding
performance, while a limited informations were collected on wool, -,
haematological and milk. Well defined descritive stocks were not isolated.

The results on sheep suggested that with regard to adult weight the
different stocks were not different from one an other, while the males
were significantly highér than females. These stocks were heavier than Salt
Range, equivalant in weight to Kajli, while lighter than Lohi, Awassi and
Afghan breeds. The seasonal variations in weight was observed to be followed
in all the stocks/sexes, the highest weight appearing in May and lowest in
september. Such fluctuations in weight can be explained on the basis of
the general vegetative cycle exhibited in the area. The females gain some
11 kg weight progressively during the pregancy and losses some 14 kgs at
parturation. The general growth can be divided into three periods, first
4 months with a very rapid growth, a moderate growth period falling betwueen
5-9 months of age and a slow period of grouth persisting till 2 years of
age. The weight gained per day per animal that it gradually rises from
some 30-60 gms to about 200 gms in 4-5 month, whence onwards it decreases
with each of increasing month of age. Though, the growth rates are
equivalant to other breeds maintained in Pakistan; but the fact that our
stocks were maintained on stressful natural grazing, while the other stocks
for which informations are available are maintained under experimental
controlled grazing/supplemented rationing, may suggest that the growth rate
is generally higher in. Quetta stocks than the other stocks. The fertility
of the reproductively active females ranges from 80% in Urk, 757 in
Karakuli, 69.23% in Baluchi and 64.13% in Randozai stocks, Urk stock matchin
with other stocks, whilevthe other three stocks remained below. The
frequency of twice a year lambing pattern was higher in Urk (67.67%),
follued by Baluchi (44.44%), Karakuli (11.11%) and Randozai (0.00%), Urk and

Baluchi breeds better in producing twice a year lambing at normal reaimn.
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The frequency of twining was highest in Baluchi (30.77%) followed by
Urk/Randpzai (15.29/14.29%) and none in Karakuli stocks. The number of
lambs produced per eue per year was 1,31 in.Baluchi, 1.05 in Airky: 1:04
in Randozai and 0.83 in Karakuli stocks. The bieeding activity mainly
- occurs during December-March paeriod with some during May-July. An
average of 1.69 kg wool is estimated to be produced by the sheep flock
on per animal per year basis. The glucose, haemoglobin, WBC count, RBC
count and ESR of blood suggested a normal parameters, while fat (6.30%),73
SNF (9.30%) TS (15.33%) and pH (5.96) has been recorded for the milk

samples collected from the area.

The adult weight fluctuated from 44.35/39.17 (male/females) 5? S
Khurassani, 35.63/30,75 in Urk and 30.93/29.67 in Randozai stocksg generall,
higher than that recorded from the area. The weight was highest during ;
May and lowest during JhneeJuly, explainable on general vegetative cycle.
The females accumulate some 12 kgs during pregancy while she losses some
13-15 kgs on parturation. Different .stocks of goat appear..to.shou some
degree pf variations in growth pattern, though it extends till the age
of some 2 years. It occurs in three phases in Khurassani stock (rapid
1-6 months, moderate 7-11, slow beyond), the initial period of rapid
growth extends till 7th month in Randozai stock, while in Urk stock the ™
 distict grouth periods can not be separated and growth appears to continue

gradually throughout the 2 years of age. The growth rates are suggested

to be high in Khurassani stock (average 84.07/66.42, males/females),
followed by Randozai (78.31/51.63) and lowest in Urk stock (57.47/53.63).
These growth rates are generally higher than that suggested for Teddy

breed. The fer tility of females was high (100% in Randozai, 927 in Urk),

a higher proportion of females kidding twice a year in Randozai (55.56%)
than Urk (0.00), and 66,67% twin, 4,767 tripple births in Randozai and

oniy 7.69% twin births in urk. The Randozai breed appears to be significan
better breeder (2.17 kids/year/female) as compared with Urk (1.08). The
majority of births come during November-April period,ithough some (1212%)

in June. The ﬁaematological studies suggest glucose level of 77.80 mg/100m
haemoglobin 12.17%, WBC count 7.25 thousand/mms, RBC count 4.50 milliong/
mm; and ESR of 2.13 mm after one hour,

The prospectives of potentials of different sheep/goat stocks has
_been discussed. The intrastock variation suggest the chances of genetic
improvements, while the harvesting at the age of 6-9 months for males has
beén suggested. The flock and the farmers appears to be adapted to the
general conditions around. Further research line/needs has been subhgested

for the area in the field.



1. INTRODUCTION

1.1. Scope of Problem:

Pakistan, being basically an agricultural country, places a significant
reliance on livestock, providing food of high nutritional value to fight
malnutrition, muscle power for agricultural exploitation, . bye products
like skins, wool etc. used as raw material for industries/export and
manure for maintenance of soil humus contents, all ensuring the well being
of rural populace as well as development of the country. Sheep/goat
play an important role in the economy of Pakistan, providing annually
400,000 tonnes of meat (43% of total produced in the country), 29 million
skins (earning B 1.4 million in foreign exchange; and providing raw
material for expanding leather industry), 52,000 tonnes of wool (for
carpet industry earning f 2,000 million; 7,000 tonnes exported as raw
wool earning & 100 million in foreign exchange plus providing jobs to
thousands of artisan families) and produce about 400,000 tonnes of milk
(4% of that produced in Pakistan) apart from being major source of
livelihood of over a million livestock farmers, especially in the arid
regions, where crop production is limited thus helping in saving the
country from socio-economic problems though these constitute an important
part of a mixed farming system exercised in 'irrigated tracts by about
4 million farmers (Hasnain, 1985).

Baluchistan is a vast provincs of Pakistan (343,000 km: 43.6% of

total area under Pakistan), with a limited human population (4.3 million:
around 5% of population of Pakistan: 12.39 persons per kmz) predominantly
undér arid conditions with limitations of surface/ground water resources

to support active agriéulture (1.5 million hectares under active/fallowu
land cultivation) leaving about 954 of its fracts available to be exploited
as pastures for:sheep/goat grazing (Hassan, 1982; Mian, 1983). The area
is known for long as pasture land and is famous for wild sheep (Urial,

Ovis orientalis) and goats (Sind Ibex, Capra hircus; Markhor, Capra

falconieri) and domesticated sheep/goats deriving their origin from

wild relatives, the first domestication occuring probhably around

10,000 B.C. Zafaruddin (1981) has rightly suggested that 32.4 million
hectares of the land in Baluchistan (92.7% of the available area: 1.5
million hectares under active cultivation, 1.1 million hectares under
active forest vegetation- Anonymous, 1973) tan be regarded as rangelands.
For the reason of a 1ihited irrigation reserces and scanty rainfall,

augmapted by high summer temperatura, increased surface evaporation and



80il molsture deficlency, erratic rainfall, all going against cultivation

of crops Slqbal, et al., 1982), by far the greatest part of the province

is pasteral, where there is greatest scope for .development/improvement

of sheep/goat industry for improvement of standard of living of its
inhabitants (Babar, 1978) as these animals are best suited to exploit

natural vegetation of the area, which otherwise would remain unutilized
(Igbal, et al., 1982). The industry is the main-stay of more than 90%
population of this province (Babar, 1978). Though, nomadic pattern followed"
in the area, makes the overall estimates of the livestock population of ;
the Baluchistan unreliable and difficult (Igbal, et al., 1982), still the
available records suggest that there are some 14 million of the small
ruminants in the province (Table f? Mian, 1983) and their population is
increasing each year, liable of causing stress on the general vegetation

of the area. This stock of sheep/goat not only meet the needs of the

animal protein in the area, but are exported to other parts of the

country providing economic gains to the local populace, in the area, where
other directly exploitable resources are limited, as also providing .
animal protein and raw industrial products to the other parts of the

country, contributing their share in the national development.

In the wake of importance of the sheep/goat farming in development'
of the province as well as in national uplift as also the fact that the
present availability of protein from animal origin is less than 1/3 of
the recommended quantities (per capita daily availability being 10.7 gms,
as against the minimum international recommended requirements of 45 gms-
Shah, et al., 1980; Tahir and Naquvi, 1987), thus 2/3 of the population
being facing malnutrition, ill health and reduced work stamina, and
socio-economic backwardness, it appears justifiable to place sheep/goat
farming on sound scientific footings, so that optimal benefits could be
drawn. Despite the paramount importance of the basic research data on the
flock of sheep/goat maintained in different parts of Baluchistan, to be
exploited in future breeding/management programmes to extract optimal
benefits, very little information is available from the area, which has
remained relatively scientifically virgin for want of communication links,c

demanding some early action of workers in the tract.

The available records suggest that out of some 28 breeds of sheep
distributed within different parts of Pakistan, 4 (Baluchi: Quetta, Sibi,

Kalét, Makran, Chagai, Kharan; Bibrik: Quetta, Loralai, Zhob; Harnai:

quetta, Loralai, Sibi and Zhob; Rakhshani: Kharan, Makran; ? Karakul:

an exotic breed being introduced into the area especially in northern

tracts) are distributed in Baluchistan. similarly, out of some 23 breeds
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Table I: Total population of different types:.of livestock in Baluchistan

(adapted from Mian, 1983).

/

Kinds of Numbers
Livestock 1972% 1976%%  ° 198 2%
Census (Projected)

Sheep 3,858,000 5,074,496 8,810,000
Goat 3,238,000 4,441,513 7,720,000
Cattle 483,000 684,230 714,000
Baffaloes 22,000 33,229 38,000
Camels 185,000 211191
Asses 171,000 243,814 630,000
Horse 20,000 22,930
Mule - 1,586
Poultry - 1,958,062 6,000,000

Source; * Committee, 1973, p. 58.

* %
Figures supplied by Baluchistan Livestock Department

of goat 3 (Kajli: Loralai, Dera Ghazi Khan; Khurasani: Quetta, Loralai,
Zhob, Chagai; Lehri: Lehri, Kacchi) have been reported from Baluchistan.
These breeds appears to have been adapted to respectives areas of the
province, with a mastery developed by the breeders for their successful
farming under natural systems. Apart from these reqularly maintained
breeds of sheep/goat there is a tendency of imcorporation of certain
exqfic blood into £he livestock flocks being maintained in different areas,
the exotic breeds coming from adjacent areas of Iran, Afghanistan and

the other three provinces pf Pakistan. ODifferent breeds are generally
being maintained as a mixed flock without fellowing definite breeding
programme to select better traits for future generations, The genetic
potentials of these breeds as well as the new mixed flocks are not known
in the scientific literature. The present project, thus, anticipate
working on knowing the genetic potentials of different breeds/flocks
maifntained in the province, with the present study on Quetta, working as

a model for some more elaborate studies on provincial basis, so that these
potentials could be exploited in the educational programmes developed
in‘organizing the future planned breeding, so that farming is managed

on optimal level, causing minimum damage to the ecosystem, with greater

economic returns to the farmers.
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1.2« Revieuw of Litérature:

Hasnain (1985) has rightly suggested that livestock research in
Pakistan is weak but that of sheep and goats is weaker, despite-the fact
that these are urgantly required to place their farming on sounder footings.
These studies have mainly remained limited to Livestock Hesearch Institute,
Bahadurnagar (Okara: Punjab), alonguith some thesgs produced by the
students of Agricultural University, Faisalabad. All such studies have L

remained limited to breeds of sheep distributed in Punjab alonguwith some
of the exotic breeds, with a limited work on goats.

16241 SheeE:
Ahmad and Saleem (1981) recorded the birth weight of lambs of Lohi,

Kacchi and Awassi breeds as 4.55, 3.31 and 3.93 kg, respectively, and
selected the rams producing a higher birth weight progeny. Sharif, et al.
(1981) reported birth weight of general flock of Lohi sheep, averaging
3.73%#0.67 in males and 3.48%0.58 kg in females. Similar results were
presented by Ahmad and Zafar (1980+81) in an allied study of Lohi sheep.
phmad (1985) and Ahmad and Ahmad (1987) suggested birth weight of lamds

of Afghan sheep, maintained at Livestock Research Institute, Bahadurnagar
as 4,78 0.78 (males) and 4.50 0.85 (females). Keeping the pracrical
difficulties of collecting the birth weight in view, Ahmad and Khan (1985) .
reported the average weight of lamds recorded with in 15 days of age in :
Lohi breed as 4.14 kg (males: 4.72 1.29; females 4.15 1.67 kg). These
studies suggest that apart from difference of breed contributing in the
birth weight, the sex of the new born lamb also proves as a significant
factors in birth weight, the males being heavier than .females. A substatial
number of studies conducted in Pakistan and outside Pakistan suggest that
single born lambs are heavier than twin/tripple born ones (Ahmad and

zafar, 1983; Ghheim, et al., 1959, Phillips and Domson, 1937; Shelton and
Campbell, 1962; Gumlivske, 1979). Similarly, Saleem and Shah (1981, 1983)
have concluded from their studies that spring born lambs are heavier than
the autumn born ones, while a number of studies suggest that ewes aging’ :
between 2 and 6 years'produce lamds with higher birth weight than those
weighifhg less than 2 years and more than 6 years (Hazel and Tanil, 1945; %
sriyanov, 1982; Ahmad and Zafar, 1983).

The weaning weight has been recorded at the age of 120 days, in most
of éhe studies €onducted in Pakistan, and appears to vary with the race,
and type of the study material. Thus, weaning weight in Lahi sheep has
been recorded as 32.08 (Ahmati and Saleem, 1981); males 24.59%5.46, females
20:6214.40 (Sharif, et al., 1981); males 19.31+4.41, females 17.87%3.15,



averall 18.65 kg (Ahmad and Khan, 1985). Some insignificant variations

in the weaning weight of Afghan sheep has been reported in two studies,
showing the recorded weight as 34;37f4.81 and 29.00£5.02 kg (males and
femaies, respectively, Ahmad, 1985),and 33.32 4.67 and 29.04 4.76 (males and
femaies, Ahmad and Ahmad, 1987). Ahmad and Saleem (loc cit) reported the
weaning weight of Kacchi and Awassi breeds as 23.34 and 25.86 kgs,
respectively, while phmad (1985) recorded that Buchi males and females

are heavier than Thalli and éapli breeds, in all age groups. A number of
studies consistantly suggest that weaning weight is more in males as
compared with female lambs in all the breeds (Ahmad and Zafar, 1983;
Ghoneim, et al., 1959; Sriyanov, 1982). Akram (1973) suggested that

there is a decrese in the weaning weight of the lambs, if the carrying
capacity of the pasture is less than the flock maintenance and the .. 2
pasture does not provide full nutritional requirements in Lohi sheep.
Bendicho, et al., (1979), Teeza and Szewezk (1981) suggested that sex, type
of birth, rearing and age of the dam has a significant effect upon the
weaning weight of lambs., while Ahmad (1983), Golodov and Tleuov (1975)

and Kdyrniyazov and Nurgaliev (1976) suggested that the weaning weight is
heavier in the lambs produced by heavier mothers.

Variations have also been reported in the adult weight in different
studies. Mason (1967) reported that Awassi males and females range
between 60-90 and 30-50 kg, respectively. The adult weight has been
recorded in Lohi breed as 23.08-49.92 (Ahmad, 1982); males 55.00Q females
32.41 6.25, overall 32.64 6.81 (Ahmad and Khan, 1985); Afghan sheep as
male 85.00, females 46.29 kg (Ahmad, 1985), male 88.82, females 48.74
(Ahmad and Ahmad, 1987); Kajli 31.67-47.81 (Ahmad, 1982); Salt Range
20.10-40.00 (Ahmad, loc cit). "Ahmad and Zafar (1980) and  'Hazél.add Térril
(1945) suggested that Labi .. breeds attains maturity after two years of i

age, when these are heavier than those of less than two years age group.

Growth rate represented as weight gained per day, exhibit variations
in tesponse to breed under consideration and pther associated factors.
The data collected by Ahmad (1983) " +.. . suggested that Kajli lambs are
havier than Laehi and Salt Range breeds at all ages, however, Salt Range
lambs are though lighter than Lohi at less than 30 days of age, but are
heavier at 31-60, 61-90 and 90-120 days of age, suggestimf that different
breeds has a different growth patterns at different ages. The growth
rates calculated from different breed suggested figure: Lohi 0.17 (Akram
and Ali, 1972), 0.125 kg per day (males 0.128, females 0.120, Ahmad and
Khan, 1984); Awassi 0,20 (Akram and Ali, lOCNCit), males 0.22 and females
0.18 kg/day (Wardeh, 1969); Kacchi 0.15 kg/day (Akram and Ali, loc cit);



Afghan male 0.247%0.030, female 0.21010.033 (Ahmad, 1985) and male 0.235%
0.036, female 0.210%0.035 kg/day; and general nomadic flock in lebanon
0.191 kg/day. (Bhathacharya and Harb, 1973). Ahmad and Ahmad (1975)
suggested that different composition of the food has a significant bearing
on the grouwth rate of flock of sheep, while observations of Saleem and
Shah (1983) indicated that the grouwth rate was suppressed under the

stress of early weaning as also twice a year lambing pattern in Lohi breed.

*

Little studies are available on the potentials of milk production
in breeds of sheep farmed in Pakistan. Mason (1967), Find (1957) and
Khoury (1965) recorded that Awassi breed produces about 125 kg of milk
during 150 days of the lactation period, while Bhattacharya and Harb
(1973) suggested an average for Labanon nomadic stock of 2.25 lbs/day.
The later studies also suggested that milk production was low soon after
partufation and its quantity increased gradually with a maximum after
3=-4 months, when pastures are green with natural vegetation, whence
oﬁhard it decreased gradually. Some of the studies are available on
the analysis of samples of milk collected from sheep flock farmed in
Pakistan. Jabbar (1982) suggested that fat contents is higher in Lohi
and Kajli than Salt Range; protein being higher in Kajli than Lohi and
Salt Range and lactose contents are higher in Lohi breedea Another
similar study by Jabbar, et al (1983) suggested that composition of

milk is effected by breed, stage of lactation, season and age.

Direct economic gains and its exploitation in rapidly expanding
carpet-industry as alsp its increasing valué in the export market has
attracted the worker to allow a larger allocation of time to studies on
wool. Different studies indicate s slight difference in the total annual
production of wool by Lohi sheep averaging to 1.58%0.23 (Ahmad and
Saleem, 1981), 0.619+0.257 (Ahmad, 1983), 2.2440.26 kg (Ahmad and Khan,
1985) with a. range Of 0.676 - 1.507 kg (Ahmad, 1982). Similar figures
fdr other breeds suggest slight variation between breed so that Afghan
breed produces 1.29 (male » gates; 1 1.66 (female}; Ahmad,
1985) and 1.%15 kg (Ahmad and Ahmad, 1987), Kacchi yielding 1.58+0.23

(Ahmad and Saleem, 1981), Awassi 1.45*0.22 (Ahmad and Saleem, loc cit),
Hissardale 4.18 0.62 (Ahmad and Saleem, loc cit), Kajli 0.750-~1.736
(Ahmad, 1982), Salt Range 0.919-1.443 (Ahmad, loc cit) with mean 0.619%
0.257 (Ahmad, 1983). Jabbar and Ashraf (1975) worked on effect of 12,
4,"2, and 1 time shearing per year in Lohi and Hissardale breeds on
different parameters of wool and suggested that though 12, 4 and 2 time
per year shearing yields more wool, but the staple length remains below

the standards set by tha marketing committee in Pakistan, recommending



¢

annual pattern of shearing for Hissardale breed and at the maximum tuwice
a year shearing for Lahi breed. Bashir and Jabbar (1981) confirmed these
findings and suggested that no seasonal variations occurs in growth of
fleece/fleece weight produced, however, Ahmad and Ahmad (1982), Haq
(1964) Ahmad (1977) suggested that Lohi and Hissardale breeds produce
less woBl during winters thanrgdamers. Khan, et al., (1971) suggested
that fine wool grows slower tAan the coarse wool, indirectly suggesting
that there is a possibility oﬂ\finding interbreed variations in the total
wool produced, but as majority of breeds farmed in Pakistan are of coarse
wool type, therefore a significant difference is not expected as is
exhibited by the available studies. Some studies have also been directed
on qualitative analysis of the wool produced by different breeds. Ahmad
(1983, 1985) undertook study on fibre diameter, percentage of the true
wool, percentage of the heteritrophic fibres and degree of medullation
present in wools of Sapli and Buchi, while found the effect of different .
interval of shearing on raw/secured wool, greese contents, staple length,
average fibre diameter and other related factors in Lohi and Hissardale
breeds. A more detailed study by Igbal, et al., (1985) yielded that

Salt Range breed produced highest yield of clean wool (83.92%) as
compared with Lohi (60.01) and Kajli (57-89%). The data gathered by them
suggested that though there is some variation in vegetative mattery greese
contents, ash and fibre diameter, but these difference are not Very
significantly different. Ahmad and Ahmad (1987) has studied similar
parameters in Afghan suggesting that the breeds produces a mixture of
white and coldured wool, with 76.1% being true, 4.6 hetertypical and
19.3% medullated one with an average fibre diameter of 32.2 um. Haq (1964)
has found a positive correlation betueen the fibre diameter and the

staple length in his studies on Merino and different Pakistani breeds.

The main aim of the sheep breeders being to obtain more live weight
for mutton production through production of a larger number of lambs,
therefore the breeding performance of a breeds is important deciding
factor to support its farming. This would suggest the importance of
studies on the reproductive performance of different breeds with an aim
of finding potentials of evolving stocks with higher reprodugtive performanc
and hence a larger body of researches are available in the area. Sheep
has been regarded as short day animal with reproductive activities
doﬁinating in autumn (general lebanon flock late June and July,
Bhattacharya and Harb, 1978; Lohi mid September to mid October in
low lands of Punjab, Ahmad, 1983; Afghan in autumn, Ahmad, 1985) with an

average gestation period of around 150 days, thus lambing in late winters,



(general Lebanon flock; Bhattacharya and Harb, loc cit), spring and even
till early summers. The fertility of ewes under normal breeding regmin
has been recorded to be 96.1% in Lohi (Sharif, et al., 1981), 97.1% in
Afghan (Ahmad and Ahmad, 1987) and 90% in general Lebanon flock
(Bhattacharya and Harb, 1978). The number of lambs produced per ewe per
year are variable (Lohi 1.18, Sharif et al., 1981, 1.89, Saleem, 1978,
1.04, Ahmad and Khan, 1985, 1.89, Saleem and Shah, 1983; Afghan 1xB7%

Ahmad and hhmad, 1987) betueen breed as well as general conditions of the

A

farm. Post-lambing estrus has also been freguently observed in Lohi

and Afghan breeds in various proportions after parturation, suggesting :
their potehtials for tuwice a year lambing. Ahmad and Khan suggested that in
Lohi breeds 55.9% ewes lamb once, while 20.2% lamb twice a year, while
Saleem and Shah suggested that 81.5% of the ewes show estrus in autumn,
while 55.4% show estrus in spring. Twice a year lambing regimn can be
effectively introduced in sheep exploiting photoperiodism and progesteron
thus increasing the number of lambs produced per year per lamb and

studies show that such a pattern has no adverse effect on mother and/or

lamb born, if suitable substitute rationing can be arranged for the

lambs and/or ewes and through early removal of the lactating lambs

(saleem and Shah, 1983, Ishag, 1975, Land and MeClelland, 1971; Land, 1978;
Robinson, et al., 1975; Goot and Maijala, 1977; Sahani and Tiwari, 1977; '
Gunn and Maxwell, 1978). Ahmad (1983) suggested that in Lohi sheep the
heavier weight groups are superior for ewe bred, alive lambs born and
weaning weight of the lambs; while Ahmad (1981) provided data to suggest
that in Lohi sheep rate of ewe lambed, alive lambs born, lambs weaned,

birth weight etc. is significantly higher in 52-59 kg weight group,

than those falling in higher and/or lower age groups. - The proportion of
single, twin and/or tripple births recorded in different studies are quite
variable between and within breed (Sharif, et al., 1981, Ahmad and Khan,
1985, Ahmad, 1985; Ahmad and Ahmad, 1987). Quite a few studies are
available from Punjab Livestock Production "“esearch lnstitute, Uahadurnagar;
showing heretability of different traits and hence the potentials has
been exploited to select ram for increasing economic gains of the stock
(Zaman and Shah, 1981; Ahmad, et al., 1985; Ahmad, et al., 1983, 1983-a;
Ahmad and Naz, 1987).

r

Jabbar, et al. (1985) has undertaken haematological studies of
various parameters in Lohi and Afghan breeds, with the view of finding
the adatability of Afghan sheep to conditions of Punjab.

1aZv2s Goat:
Relatively few studies have been directed to the study of goat in
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Paklstan (Hasnain, 1985), the Teddy breed being relatively better studled.
Shah, et al., (1981) reperted that the birth weight in Teddy goat avergaes
to 1.68 (males) and 1.47/(females); while the studies of Khan and Ahmad '
(1985) suggested that Beetal goat has a significantly higher‘birth |
weight (males 4.92 1.28; female 4.76 kg; weighed within 15 cays of birth)
as compared with Teddy goat. Both these studies indicated that (eddy

goat has a lower weaning weight (11.78 males, 9.98 kg females; Teddy:
male 17.98 3.84, female 15.10 kg; Beetal) and adult weight (male 37.95,
female 21.81 kg; Teddy: 53.52 kg; females 29.92; Beetal). An indirect
conclusion of these studies would suggest that like various breeds of

sheep, males are havier in goats also at all age groups.

Shah, et al., (1981) suggested én average of different growth rates,
as judged by gms weight gained per day, during different age and sex.
Thus male teddy goats gain Ba.gms/daQ.during first 4 months aof age, 69
during 6 months, and 44 during 12 months; while in females tie gained
weight varied from 68 doring 4 months, 65 during 6 and 38 during 12 months;
suggesting that weight gained slows down with age. Khan (1981/ suggested
that normal growth rate in teddy goat averages around 6.5 gms/day,
which is increased to 87.6 gms/day when fed with Dhaincha. A similar
study the growth rate of the teddy goat was studied under different
nutritional conditions (Khan, et al., 1984). Knhan and Naz (1983) suggested
that though the live weight is higher in caterated teddy goats, yet the
difference is not significant; while Khan (1980) suggested that the grouwth
rate in teddy males ranges between 55 and 67 gms/day and the casterated
animals were not different from uncasterated ones. Khan (1981) coencluded
that teddy breed consumed 17.85 kbs of Dhaincha for production of 1 kg
of body weight.

Shah, et al., (1981, 1975) worked on the avarage yield of milk in
Taddy goat and suggested that it produces 105.8 kg milk per seasan.
Beetal breed produces 0.66 kg/day for 210.62 days with an average of
139.19 kg per year with dry periocd of 120.25 days per annum.

Shah, et al. (1981, 1975) undertook study on reproductive performance
of teddy goat. The study suggested a fertility rate of 145.07% per year,
single births constitute 43.6%, twin birth 46.3%, tripple birth 10.1%,
with an overall kidding rate of 1.65 kids/eue/year. The multiple births
are suggested to be common after the first kidding, with maximum kidding

occuring in June. The gestation periocd has been worked out to be 146 days.
1.2.3. General:

The general review of the researches carried out on sheep/goat in
Pakistan suggest a general paucity of researches in the area and YTimi+~d
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to % few breeds. Some of the scattered publications are available,
genérally recording the casual aobservations and/or experiences in the
fie}d on different aspects of sheep/goat in Pakistan, including: prominantly
Atkinson (1979), Alvi (1984), Abdi (1964, 1970), Akhtar and Heider (1976),
Eckner (1981), Haq and Masud (1966), Hasnain (1983), Hasnain and Wir
(1985), Khan and Sajjad (1978), Khan, et al., (1982), Khan (1969), gureshi,
et al., (1981), Sajjad and Azhar (1979), Salauddin (1984), Siddiqui (1983),
Uahid (1975), Ishaq (1983) produced a useful compilation on describing -
different breds of goat farmed in different parts of Pakistan. Hasnain
(1965) undertook a useful work to bring out a comprehensive status
repart on shbep and goats of Pakistan, mainly relaying upon verious
scattered regional reports, attempting at describing different breeds of
she?p/goat in Pakistan, and their potentials of development.

i
{

Throughout the available spectrum of studies, Baluchistan appears

to have remained unattended: by the workers. Babar (1975, 1978) presented
repérts emphasizing the importance of the area for sheep production.

Arid Zone Research Institute (Pakistan Agricultural Research Council)
baséd at Quetta has tried to collect some basic informations on general
practice and potentials of sheep and goat production in different areas

of Baluchistan (Pishin: Iqbal, et al., 1981; Sibi: Igbal, et al., 1982;
Zhob: Igbal, et al., 1983; Chagai and Kharan: Rafique and Munir, 1983;
uooi production/marketing in Baluchistan; Igbal, et al., 1982-a ), however
none of these attempted studies on biological potentlals of the races
and/or general stock maintained in the area.

1.3§ Objectives:
i

The project was designed to work as initial pilot project with a
1imitad financial implications for acclaimitization of the staff and
evoiution of centre for elaborate studies on this important aspect. The
project thus had a limited study area (around Quetta) and a limited
scobe of study and project proposal outlined the following parameters
to be analysed in different breeds of sheep/goat:

L. @ Reproductive biology and reproductive efficiency

é b, Yrowth rate and turn over rate
E c. Quantity and qualitative analysis of milk and wool
é‘ de Mortality and general health

i A critical useful appraisal of the project proposal by our worthy
ref#ea provided us with thought provoking guidline, needed for persaons,
relatively new to the fields. He also provided thus with a list of useful

literature, which proved helpful in execution of the project. He rightly
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suggested to contain our study to two breeds of sheep generally farmed in
the areas around Quetta, leaving the goat to be dealt with in some other
future project. However, Technical Committe of PSF approved to conduct

the study on goat. Considering both the approaches we decided to institute
the study on general flock of goat, though additional data was tried to be
collected on sheep, which did not cost the project extra financial burdon.

14+ Period of Study:
The project was initiated in June 1987. After a brief initial period

of acclaimitization of the staff and selection of the areas having
sedentary flocks with consultation of the Baluchistan Livestock Department,
research activities started towards the end of June, 1987 and continued
tili May 1988, with the termination of the grant period.

Project Staff:
The project had a limited staff to conduct the research activities,

which comprised:

1. Principal Investigator: Part Time, Mr. Afsar Mian.
2. Co-Principal Investigator: Part Time, Mr. Tassawar H. Khan.
3. Research Assistant: Full Time, Mr. Vagar Azeem.

The project mainly pivoted around Co-Principal Investigator, the
Principal Investigator, moving to Multan towards the middle of the
project, handicapping the direct suppervision of the project for some

time.

‘The study period has been an unfavourable year for the vegetation in
parti&ular and the general life in general. The area was under a prolonged
spell of drought persisting for the last four years, thus limiting the
only source of water in the area which is generally dry and where the
surface evaporation is high. The total number of the animal flock
maintained in the area dropped to certain minimum levels, some of it

facing eminant starvation.

1.5, Area Under Study:
Quetta is the centrally located capital of Baluchistan, located at

an altitude of some 1,800 me The area represent a series of relatively
narrow valleys ramifying between Murdar, Zarghun, Takatu, Chiltan and
Muslakh ranges of mountains, some of the peaks touching heights around
3,500 m and falling the administrative district of Quetta with some
parts falling in Kalat and Pishin. The northern parts of these valleys
are under the influence of Pathan tribes, while the southern and

southeastern parts are under increasing Baluch influence. ‘he area has
generally been regarded as highland arid tract with limitations of
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rainfall averaging around 200-250 mm per year. Tpe available data
suggests .that the major part of the rain is received during uwinters,

with a limited showers during summers, and hence vegetation is greener
with spring ephemerals sprouting between February to May/June in different
parts in response to variations in altitudes. The rainfall generally
exhibits a cyclic variation, with 3-4 years of relatively better rainfall,
followed ' by an equal number of years with decreased precipitation
(Roberts, 1973) and there is a gradual decrease in the overall rainfall/
snowfall received in the area. TVe area being the provincial capital/
business centre has a higher human population to depend upon the general
biotic resources present around and hence the arid land vegetation is
generally on a stress showing a rapid deforestation (Mian, 1983). The
human population of Quetta valleys has been estimated to be around

150,000 (Multi-purpose Cooperative Research Project, 1971). The area
faces a general severe below freezing temperatures, even in the valleys
during winters, when the vegetation is very limited around. Such a
pattern forces the majority of the livestock breeders to adapt a nomadic
pattern of 1life, so that very limited flock of sheep/goats are maintained
as sedentary, such a pattern provides a natural relief to the general
vegetation to rejuvinate during favourable season to be exploited by

the sheep/goat flock. ~

Farming a small ruminants appears to have been successfully adapted
by the local populace, which place a heavier relayance on it for deriving
their livelyhood. Areas around Quetta are expected to bear some 60,000
heabs of sheep and 138,000 heads of goat (Hasnain, 1985). The indigenaus
breeds of sheep/goat appear to be admirably adapted to the extremes of
the unfavourable conditions (Iqbal, et al., 1981). General literature
suggests that 3 (Baluchi, Bibrik, Harnai; Hasnain, 1985) or 4 (Shanuari,
Kakri, Bibrik and Harnai; Igbal, et al., 1981) breeds of sheep are
are present in these areas. However, the area being the business centre/
provincial meteropolitan, has always received some scattered individuals
of other breeds found in Baluchistan and/or adjacent parts of Sind,

Punjab, as also from Iran and Afghanistan, some of these being reqular

G

nomgdic visitaears. With the recent extension of communication links and
movement of men and material, such an influx is on gradual increase. As
practically no selection of breeding stock is being exercised in the
area, these deecriptive types of the individuals are rare, and the
majority of- the stock is the out come of complex crossbreeding to produce

non descriptive animals (Iqbal, et al., 1981).

The story of goat farming is not much different than sheep farming.
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The available literature suggests that Khurasani breed of goat is
maintained in the areas around Quetta (Ishaq, 1983; Husnain, 1985).

Under the influence of gradual crossbreeding with the scattered individuals

‘coming from different areas of Baluchistan and adjacent areas, the goat

breeds being developed in the area are gradually becoming non-descriptive

type; yet the basic Kharasani characters dominate.

The flocks in general are being maintained under natural feeding
regimn on the general vegetation. The males are usually sold out
while the females are maintained for breeding purposes. The young lambs
are maintained exclussively on mother's milk, which they are allowed to
suckle in the morning and evening, when the flock returns to barn after
grazing in the field. Youngs are allowed natural grazing after one month
of age as flock grazing separately from the adult lot, yet these are
allowed to suckle their mothers in the morning and evening till the age
of 4-5 months. No supplemetary rationing is being exercised for the
major part of the flock. Government maintained flocks of sheep/goat are
limited, only one being maintained around Quetta in Maslakh range for
development of the Karakul breed, an exotic breed coming from Afghanistan.
A mixed flock of sheep/goats (mainly sheep) are being maintained with
the Agricultural College.

The vegetation of the area can be described as xerophytic, mostly
consistang of shrub cover, the herb/small grasses emerging socon after
rainfall; while the tree layer is completely absent, except for certain
patches of favourable habitat conditions héving generally very scattered
trees. The general tract is sometimes considered as waste lands pastures,
under a heavy grazing and wood cutting stress. The vegetation is
limited to patches of favourable tracts, more vegetation occuring in
depressions representing dried water courses, leaving the dominant part
as bare tracts. For most part of the year a few dominant hardy desert
adapted species of shrubs persist, predominantly includénc Artemisia

maritima, Haloxylon griffithi, Hordium murinum, Peganum harmala, Salso

baryosaa, Alhagi maurorum, Gaillonia sp., Hertia sp., Saccharum griffithii,

Bromus japonicus, Polygonum aviculare, Prunus sp., Sophora sp.,

Stocksia brahaui, Desmostachya sp, and Elymus hispidus.

1.6« Acknowledgements:

The authors are indebted to:
i. The Pakistan Science fFoundation for affording the grant, which

made these studies possible.



- 14~ ‘ 24t |

iit Dr. M.D.Shami, Chairman, and Dr. Azra Sultana Ahmad, Principal
scientific O0fficer of Pakistan Science Foundation, Islamabad,
for taking personal interest in stream lining the official
vagaries, whenever required.

iii. The unidentified refree for taking pains in guiding us in
developmeny of the research project, suggesting some important

~ <, literature, all ensuring the successful execution of this research.

iv. Syed Muhammad Ishaq, Director (Retd.), Livestock Farms, Punjab;
for his kind elderly guidance in procurement of the relevant
literature., Mian Naseer Ahmad Saleem, Director, Livestock
Production Research Institute, Bahadurnagar (Okara) for arranging
the relevant literature. Dr. S.| Karam Shah, Directer, Pakistan
Agricultural Research Council fof'guidance. We are sorry for
not able to extract the full benefit out of the guidance available
with these senior researchers due to our handicaps; yet we believe
that the present shap of the research was not possible without
their whole hearted support, uhich we received.

Ve Dr. Faqir Muhammad, Director Research, Livestock Department,
Government of Baluchistan, Quetta, proved pivot for execution of

the project activities, apart frpm managing guidance/literature. 5

'vi. Ch. Mumtaz Ali Khan, Principal, Agricultural College, Quetta,

Dr. Abdul Wahab, Assistant Direcﬁor (vet), Quetta, Df. Attaullah,
Vet. Officer, Slaughter House, Quetta, Dr. M. Mascod Bajua,

Vet. Officer, Milk Plant, Quetta and Mr. M. Siddique, Vet.
Dispenser, Killi Randozai, Quetté, for providing all possible
facilities for field studies. UWe believe that this research uwas
impossible without their whole hearted support.

vii. Mr. Vagas Nadeem, Laboratory Assistant of the Project for efficient
field and' laboratory support. The infrasupport provided by the
staff of Department of Zoblogy, University of Baluchistan also

f proved helpful. ' ;

uii&. Mr. Muhammad Hassan Baluch, Uicd Chancellor, University of

(14

Baluchistan, Dr. M. Nazir Roomaﬁi, Vice Chancellor, Bahauddin

. Zakariya University; Dr. Zahir Ahmad, Chairman, Zoology, Queeta,
; Dr. Mumtaz H. Bookhari, Dean Sciences & Director,Insitute of

| Biology, Bahauddin University, quuire special thanks for

i providing suitable working atmoéphere réquired for research.



L ]

f

2. METHODS AND MATERIALS

2.1. Stock Selection:

Three different sites were selected for the purpose of sampling the
flocks of sheep/goat maintained around Quetta. The Agricultural College
maintains a flock, mainly sheep, representing a mixed breed flock,
originating from collection of the animals coming from different parts
of Baluchistan, alongwith some of the genetic material éoming\from other
parts of Pakistan, Afghanistan as well as wild counterparts (i.e., Gad,
Ovis orientalis blandfordi). This flock is being maintained under

controlled conditions of the administration of the College, with some
degree of relevant education. Urk is the orchard bearing area, with
sufficient water resources, located in basically Pathan dominated part,
with social affinities with northern Pathan tract of the Baluchistan and
associated Afghan areas. The area is believed to have more of the
influence of breeds maintained in the northern parts as also that of the
Afghan breeds. Randozai has a limited orchards, with vast areas under
nofmal vegetatien. The area has the affinities with the southern Brahuii
(Baluchi) tribes, and hence the flock being maintained in the area is
believed to have more of the influx of the genetic material coming from
southern Baluchistan and the adjacent parts of the Sind. Though syrflace
water resources are limited in the area, yet the ground water resources

appears to be sufficient to support active tube well/karaz supported

irrigation.

The stocks selected for the purpose of sampling is basically sedentary
in nature, and hence available for recording throughout the year, most
pért being maintained as nomadic shifting to lower altitudes during winter.
All the three stocks are under natural grazing with no supplemented
rationing/active feeding from cultivations. The newborn kids are maintained
on mother milk exclussively for the first month of the 1life, while from

~second month through' 4-5 months of age these are grazed as separate flock

from adult on natural vegetation, allowing them to suckle the mother in

the morning, noon and in the evening till the weaning age.
! ‘
No organized breeding programme is being followed in these stocks and

otHer present in the area under study. It was tried to collected
informations on origin of each of the sampled ' individual, both through
tracing their history from the farmers as well as through analysis of

thé physical characters, recorded previously in literature. However, the

informations in this regards proved sketchy; and it was believed that
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thefe stocks have evolved as mixed genétlc stocks of the basic original
stocks, and hence have been de51gnated‘ in the present study, on the
basis of the general sampling locallty. In Agricultural College, howver,

|
Karakuli sheep appears to have a recent introduction, and herce still
maintain some of the basic characters.

!

2‘The stocks under study are being haintained in Kaccha barn, with a

limitation of space, specially in winters. Support health service is
‘ ‘

'\
£h

| 1
provided with vaccinations, as per schedule of the local Veterinary

schédule, through the despensers.

2, 2, Adult Weight:

. varying number of the adult males and females (sheep: males; Randozai
13,?U;k, 11, Baluchi, 14, Karakuli, 6: females; Randozai, 17; Urk, 19;
Balhchi, 12; Karakuli, 14; Goat: male} Randozai, 113 Urk, {13; Agricultural
College, 4; females, Randozai, 17; Urk 19; Agricultural rollege,11) uwere
selécted from each of the regional stocks of sheep/goat, depending upon
the availability of the research material, the time at disposal and
sedentary nature of the flock. Some of the animals initially selected for
studies were dead/sold out/slaughtered within the period of study were
excluded from the final analysis. These animals were given a field number
and maintained with the animal through a metallic disc with the neck. X
The informations on sex, breed, age, twin/single birth was recorded for
each of the animal separately, however the effects of type of the birth,
time of birth was not considered for the final analysis, as per limitations
of the available data. The breeds being maintained as nonselective, hence

the differently breeding stocks were considered in the final analysis.

Each of the animal was weighted on approximately same date during
different calender months of the year under study, and records maintained.
The general informations on pregnancy status of each of the females was
maintained, through direct observations and through the informations
carried by the farmers. The general vegetation conditions in the pastures
uefe recorded in each of the general area and these informations were
corraroborated with the general weather/vegetational data available for
the general area. PMonthly mean. weights were subsequently calculated ﬁor"t
different categories of the animal flocks adopting the general statistical

techniques, for the pupose of analysis of different factors.

| ;
2,3. Growth Studies:

|

Different number of the neuborm lambs/kids of different sexes uwere

seiected oQt of each of the regional stocks (sheep: males: Randozai, 16;

Urk, 13, Baluchi, 18; Karakuli, 14; Females: Randozai, 15; Urk, 17;
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Baluchi, 12; Karakuli, 12:; Goat: Males: Khurassani, 9; Randozai, 18;

Urk, 15: . Females: Khurassani, 7; Randozai, 15; Urk, 17) depending upon the
cooperation of the farmers and availablility of the desired individuals/
time. Each of the individual was given a number and taggec through mettalic
disc in the neck. The informations on the time of the birth were collected
from the respective farmer/ through indirect informations available to the
workers, and the-related informations on sex, type of the birth and probable
breed-were maintained regarding each of the individual separately, though
the informations aon type of the birth/breed were not regarded to be
sufficient for a more elaborate analysis and hence uwere excluded from the
final analysis of the data.

Each of the individual was weighted on monthly basis on approximately
same date during the calender month. Some of the informations on the
preyiously born individuals were also collected to elaborate the scope
of the growth curve. Since the growth pattern were similar to reasuonable
exténd,in different individuals, but ..same. stocks and hence no
difficulty was encountered in pooling the data for different age groups.
Limited data could be collected on the birth weight, as per difficulties
of approaching the nomadically maintained stocks/our limitations. Thus
the data on the birth weights were supported with that available in

literature regarding the general breeds being maintained in the area.

The average weights for each stock were calculated fram the pooléd
data available for different months of age using normal statistical
techniques (Sokal and Rohlf, 1969), the first weight recorded being
regarded as ist month of age. Segrzgated data on growth being occuring in
individuals born during different parts of the calender year as well as
those having single/tuin births were considered to be insufficient for
reaching at definite conclusion, and hence excluded from final analysis.

The data such available was exploited for development of the yrowth curves.

The growth rates, were calculated on the assumption that each month
was of 30 days duration, and was judged by the weight gained by each
animal per day. This was calculated by using a normal mathematical
conversion of dividing the total gain in the average weight during the
different months of age by 30. Though the growth rates were believed to
be effected through different calender months ‘as per seasonal variations
expected under vegetational cycle, yet these  could not be worked out under
the limitations of the present data.

To cater the problem of recording the daily intake of the food by the

respective animal as may be available directly uoder controlled teeding
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conditions/direct weighting of the animal during morning pregrazing and
evening post grazing periods, the body uéight of the individual uwas
'considered was considered as suitable relative index for the quantity of

the food in take. Such a relative parameter can be justified on the

basis of the faet that the flock is being maintained aon the general
vegetation and it is giving satisfactory growth rate, sugyesting adaptation
of the stock to natural grazing conditions. The increase in the body weight
on per day per animal per unit body weight thus was exploited as suitable "
option to the direct studies on turn over~ rate, with the belief that

it works as relative index for turn over rate/efficiency. This relative
index on turn over rate was thus calculated by dividing the average

grouth rate (average increase in monthly weight of the growing kids/lambs

per day per animal) by the average MEight?for the relative month.

2.4, Breeding Performance:

The breeding efficiency of the general stock maintained in different
areas was worked out through a comparision of the total potentially
reproductively active females maintained in different flocks with the
total number of the females lambing/kidding within the year under our
study. These parameters regarding the total flock available for the
study were exploited to work out the percent fertility of the females of

the respective regional stock.

A selected number of the females from different stocks were exploited
to maintain elaborate record on the birth of the young ones. This record
was used to arrive at results on once a year/twice a year lambing/kidding
pattern of each of the female under study. The data was used to arrive at
conclusions an the proportion of females showing different patterns of

lambing/kidding.

The records were also maintained on the selected females regarding
the number of the offsprings produced by each female at each parturation. %
The data thus yielded used fruitful for calculation of the proportion of
the single/twin/tripple births through a direct comparison with the total
number of the parturations examined under the total study in different &
stocks. Simple mathematical conversions were exploited to reach at the

percentages of the different types of the births.

The data on the number of lamds/kids produced during the total year
of the study was divided by the total number of the females kept under
observations to calculate the number of the lambs/kids produced per year

per female, through regular mathematical conversions.
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The elaborate data maintained on the time of the birth of each of
the individual lambs/kids was exploited to be treated in suitable manner
so as to reach at our results on the proportion of the births coming
during different months of the year. These informations uere also pooled
so as to suggest the proportion of the births coming during winter and/or
summeL. The general informations available regarding the vegetational
cycle in the area were exploited to correlated the time of the lambing
with the general environmental conditions available. The information
available through the detailed records on the growing lamb/kids were
used in arriving at conclusion regarding the surviual rate of each of the

stocke

The informations on age of the females/males extracted from the farmers
and those available with us with regard to the fate of each of the new born
lamb/kids were used for reaching at our cbnclusions on reproductive .age
of the females. Limited body of the data could be collected on reproductive
age of the males as these are usually sold out early in age and a feu
selected males are being maintained in the general flocks for 2-3 years

only.

2.5. Wool:

A limited body of data could be collected on the fleece weight of
28 individuals sheared on annual basis. AS per limitations of the facilities
the sexing of these fleece weight could not be unfortunately dome. The
same resulted in our inability to study fleece weight in Randozai and Urk
stocks. The qualitative characterization of the wool could not be undertaken

due to problems of collecting wool samples.

2.6. Haematological Studies:

A total of 15 samples esach of goat and sheep were collected from
bﬁtchers shop , Quetta, taking due care that the animal sampled comes fraom
the éreas within Quetta valley. The blood was collected from jugular vein
at the time of slaughter in sterilised test tubes and was added EDTA and
Heparin in different tubes as anticoagulants for different types of analysis.
The methods of Sood (1987) were used for analysis of different haematlogical
parameters, while glucose contents were analysed through simpler colorimeric

techniques using spectranic 20.

" The Sahli's metheod was adopted fon determination of the haemoglobin
estimations. The haemoglobin tube was filled till 20 mark with N/10 HC1.
To. this was added blood till specific mark on the tube (20 m1). Kept the

tubé‘stirring for15 minutes and added distilled water until it matched with
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brown glass standard. The haemoglobin contents were calculated on mg/ml
basis. . :

The WBC count was achieved through diluting the bloof with Turke's
fluid (Glacial acetic acid 1.5 ml; 1% aqueous solution of Gentian voilet,
1.0 ml, distilled water 96.0 ml) and WBC were counted on counting chamber.
The RBC count was achieved in normal saline solution on the countlng #9
chamber, The total count of RBC/UBC was calculated as;

No. . of icellsicounted X . Dilution factor. X Depth.facher

Area counted

The erythrocyte sedimentation rate was worked out with Uestergren's

pipette, and fall recorded after {1 hour.

2.7. Milk Analysis:

10 milk samples of sheep were collected from Agriculture College,

to represent the general flock of the area. The pH was recorded directly
with the help of pH meter, after bringing the milk in Laboratory at
University, Queeta. The other papameters were analysed by exploiting
suitable methods memtioned by Melbourne (1966).

For determination of fat contents, the milk samples were mixed gently
at 25°C. The milk was heated slowly upto 4ODC, and reduced the temperature
quickly to ZDOC, and was maintained at room temperature for 3-4 minutes
to allow air bubbles to rise. The fat was then separated froom other
constituents by treating the milk with sulphuric acid and amyl alcchol

while the volume of the fat was measured in Gerber butyrometer tube.

The total solid-not~fat contents of milk was determined by gravimetric
method, involving the evaporation of water from a weighed sample under
standard conditions. The weight of the dry residue being expressed as
a percentage of the milk taken. The total solid contents of the milk
sample were then calculated by directly adding the respective fat and 3
not- fat solid contents. The hydrometric method was also used for addltlonal
rellanca of results, where the hydrometric reading recorded on each sample
were converted into density flgure(ﬁwydrmetrlc redding - 1] x 1000)

and the total snf contents calculated as:

snf = 0.25 Density + 0.22 Fat contents (% of total weight) 4 0.72.
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3y SHEEP

3.1. Adult Weight:

A limited body of the data available on the adult ueight of different
stocks is presented in Table I. The data suggests that with regard to
the adult weight of the individuals of more than 2 years of age, the males
are significantly heavier than the females, confirming many of the :
previous reports coming from both within and outside the country. The
weight of the females fluctuates around 32-34 kg, the Randozai and the
Baluchi stocks appear to be lighter (33.67 and 32.65 kg) than Hanna
and Karakuli stocks (34.08 and 34.08). The weight of the females in the

Table I: Adult weights of different stocks of sheeps, being maintained
around Quetta, during 1987-88.

Stock » Weight (kg)

Male Female
Randozai 45,23 ¥ 0.63 33,074£0.91
urk 46.56% 0.84 34.084+0.74
Baluchi (Agri. C) 44.47%0.79 32:65% 0.79
Karakuli (Agri.) 42.51+0.82 34,08 +.0.48

different stocks is not significantly different from one ancther, when
judged by methods of maximum approximation. The males of the different

stocks though exhibits a wider variation, with the adult weights ranging

from 42.51 in-karakuli, to 44,47 in Baluchi, 45.73 in Randizai and

46.56 kg in Urk stock, thus the Urk stock being the heaviest, followed

by Randozai, Baluchi and Karakuli stocks with a gradually decreasing

adult weights. Comparing with our present results with the previous

ones recorded for different descriptive breeds found around Quetta suggest
that the adult weights of both males and females under present study

bear a higher body weight. The available informations reported on three
breeds frequently found around (Quetta, suggest that the male and female
adult uweight is 37 and 33 in Baluchij 40 and 30fin Bibrik and 34 and 31 kgs
in Harnai breeds (Hasnain, 1985). Comparaing our present results with

the previously recorded ones, it appears that the present flocks have
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heaviey ' _
a general{body weight as compared with the previous recorded for defined

breeds present in the area. A direct comparison of the two body of
informations does not appear to be valid, as the mode of collection of

the data, the area of survey and type of the animal flocks used for such '
data has not been recorded in the reference under discussion. Thus the .
present results have to be taken with caution, so that these does not
directly suggest an improvement of the flock or genetic potentials throudﬁ,
selection and/or introduction of alleles from other breeds. The results
of Hazel and Terril (1945) and Ahmad and Zafar (1983) tend to suggest that.
ewes above two years of age are heavier than those of less than tuwo years,
and there are possibility that the Hasnain (loc cit) included all the
mature individuals in the data, while our data represent individual

aging between 2 and 7 years. Variations in the adult weight in studies -
conducted at different times on the same basic stock has been reported
previously, as the studies on the Afghan sheep flock maintained at
Bahadurnagar Research Farm suggested and average male and females weight
of 85.00 and 46.29 kg {(Ahmad, 1985), and 88.82 and 48.74 kg (Ahmad and
Ahmad, 1987).

1
) sugres
Qur results when compared with others reported for different breeds A

that these stocks of sheep are heavier thah Salt Range sheep (20.10- ¥

40,00 kg), while this flock falls within the weight range described

for Kajli breed (31.67 - 47.81), and this is lighter in adult weights

as compared with Lohi (males 55.00; females 32.4146.25: Ahmad and Khan,
1985; range 23.08 - 49.92 kg: Ahmad, 1982), Awassi (males 60-90,
females 30 - 50 kg; Mason, 1967), and Afghan sheep ( B88.82 and 48.74 in
males and females: Ahmad, 1985). However, all these stocks have been
maintained in controlled conditions of government sponseored farms, while
our flocks are being maintained on the normal grazing in the basically
arid land natural pastures, without supplemented rationing. Further,
our results have been obtained from averaging the year long data, which

exhibits seasonal variations as per vegetative conditions around.

Table II and Fig. I present the available data on the average e
adult weights of the different stocks during different months of the yea;.
A look at the data suggests that adult weight exhibits a regular cyclic
variation during different parts of the year. This variation appears to
be remarkably persistent in the two sexes, as also in different breeding
stocks of the sheep maintained in the area under study. The average
body weights are minimum during July through Uctober, whence onward

the weights start increasing with a minor peak achieved during December.

The baody wedght shou- s .slioht deoresse "OuUring lanart Rhserat Sieome b s
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Table II: Annual variations in the adult weight of different stocks of

,sheep maintained around Quetta during 1987-88.

Weight (kg)z# s.&

Month
Randozai Urk Baluchi Karakuli
g’ Q o Q & o d 9
June, 87 42.15% 35,29  43.45% . 36,302 41.002 33.95% 40 ot 89 H0e
2418 8.0 4e23 207 4V te 904 3.18 1.35
July 41,922 33,32  43,29% 35,723t 40,750 31.42%  G8.67F S0 88
29 At 2434 1580 . A0 e 145 179
t 405678 34928 0 42:15% 32.09% 39,751 29.80% Fi.6000 3% U0t
il B.37 1,89 3,36 2,87 3.09  3.80 1.33 2.09
September 39165$ 2n.a8T | A0.91F 31.82¢ JB.75%t .29,90% 3p,33¢ D60
s 2.39 2.86 #0972 . 2,66 4,55 3.92 2.19
October 39,592 30.672 | 40.43% 231.50% 38.50% 29.60% 38,672 30.79%
20371 8. 74 142 2,89  2/15 " 888 2.40 2.46
November 41,922 32.82¢% 42,93¢ 33.50% 40.75% 31.60¢ 41.,50% .32.33+
T.53. 12,68 4,39 1487 2:66 8018 1:76 1.76
December 44.56% 35.38%  45.56% 36.37% 43.38¢ 34,42+ 44,17+ 34.25%
4.3 N6 3.19 gL00 T 2.85 8 89 1.59 2ol
January, 88 45.07% 33.17%  46.26% 34.37% 44.00% 32.08+ 45.33t 32.29%
Te 45 2.78 4.32 3:46 02,58 .. 7,48 187 1.87
February 43,02% 32.54%  44.56%  F3.82% 42.75% 34.602% 44.50% -2, 5%
2.0 1.82 1.84 2e 51 2.39 2.05 1.50 4,30
March 43,52¢ 33,85t 44.28% 35.15% 42,002 32.96%  44.00f 37.41%
B.78 2,48 3.34 G067 SR8 100 150 1382
April 45.92+ 37.43%t  46.92% 38.25% 44,88+ 36.3%34 47.33+ %5 7%
328 1M 2.52 TWB? 240 1,88 1520 1.06
May 48.31% 38,212 49,05%) 40.34% 47.13% 38.17%  49.33% 37 712
B:26 [ 4o 3.29 YNSRI

1307 0 58
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the average body weight starts increasing once again so that a.pfominant
peak appears during the month of May, from where onuard the weight starts
decreasing to the lowest levels in July. Such a pattern of fluctuation
in the body weights of the sheep flock can be explained on the basis of
the vegetational cyclic changes expected to occur in response to the
pattern of rainfall received in the area. Under the normal pattern of
rainfall, the area receives a mild shower in July, so-that some of the
-vegetation sprouts in the area uhich can.be regarded as Monsoon ephemerals
and under the effect of these better grazing conditions in the natural
‘pastures an early wintering rise in the body ueightuacpurs. The winter
rains are heavier and more reliable and these showers/snowfall persists
from Late December till late March or even upto early April. The effects
of these rains appears on the vegetation after the 'winter low temperature
subsides, and a spring ephemerals alonguith greenéf shrub veyetation
appears in March through May, with the maximum green cover of the vegation
appearing in this part of the year. Upder the/influences of best grazing
conditions in the pastures during this,bart of .the year, a corresponding
increase in the adult weight is expected. No other identical analysis
is in hand for h direct comparison of the dgta, and further studies would
be required to provide support to the present pattern in cyclic changes
in the adult ueﬁght. A detailed study in the area and other areas, may
help in evolvin@ a pattern uherebyithe conditions in the natural pastures
can be optimally exploited for the best possible fimancial returns to
the farmers; as also bearable pressure on the general arid land vegetation
which is already under stress of limited availability of water and increasing
stress.pf its o&er exploitation. The present results appear to be
supported to certain degree by the general observations made by
Bhattacharya and Harb (1973) on the general nomadic flock of sheep
maintained 4in Lébenon suggesting that the adult female weight decreases
during December;aanuary perio&;_uhile it increases during April-May
periods under the influence of‘ﬁutter grazing condition in the wake of

winter rains in the deserts.

Changes in the adult weights of the females are also expected under
the pregnancy cycle, which have been presented in Table III, Fig IT.
It appears that there is a slight increase in the weight of the females
at stage the females are preparing to conceive pregnancy, which may be
an adaptation of the sheep to prepare itself for the oncoming pregnancy
stress. The body weight starts increasing from ¥st month of pregnancy,
and gradually keep on increasing till fifth month, though a slighly

more increase occurs in the later months, and the females gain on the
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average some 9 kg of weight till the last pregnancy month. 0On parturation
the females losses on the average some 14 kg of weight, so that the
fémale'ueight after parturation. is less than its uweight at the time
it conceived pregnancy. Thus females loss some 4-5 kgs of weight during
pregancy, probably consuming the reserve fats present in the adult females,
while norishing the foetus. Comparcable data is not available; yet
decrease in the weight may suggest that the females in the area remain
undernorished during pregancy, so that they have to consume ‘their own
stored food during this pe;iod. This can be expected under the absence
of supplement rationing to the pregnant females, and the stressful
conditions may prove harmful to under weight females or those conceiving

earlier in age.

Table II1: Changes in the weight of the females in sheep under the
influence of pregnancy, recorded during 1987-88 - in the areas
around Quetta.

Stock PEPINEEEYoponEhz{ sweightsORa) | gg:turation
0 1 2 3 4 5
Baluchi 4¥:87 K25 83.5 r36.1 39510 42P2S  28.4
Karakuli 364610+063646 P9UFVo tdY.4  4318-U s 9’ 39.1
urk 35.6 136.8 30 Y08  aF'd St £ d " 29.6
Randozai 3809, 384 30.8 . A3.0 46T E/CWELES) 34,1

3.2. Growth Curve:
A synopsis of the weight of lambs recorded at different ages has

been presented in Table IV as also in the form of grouwth curves in

Fig I11. A general look on the data presented in the table and the
growth curve would suggest that the general grouth curve can be divided
into three different phases. An initial relatively rapid inecrease in

the live weight occurs during the first four months of the age of the
newborn lamb, increasing the average body weight from 6.05% 0.20 kg, with
within one month of birth, to 18.16% 0.22-kg, at the'age of 4 months.

A moderate degree of increase in the live weight occurs in the lambs
during: the second grouth phase, spreading over month 5 to 9 of the age.
During this phase the body weight increases from 18.16%t0.22 to
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Table IV:

at different months"

agéé.

Average weight of different stocks of sheep maihtaiﬁéd'ardﬁnd
Quetta, during 1987-88,

“The figures

appearlng in _parenthesis represent the ‘overall’ u81ghts for the

respectlue stock.,

U 13

Weight (Kg)#*S.E.

Age ——
(months) Ranto zai urk Baluchi Karékuli
g 2 & 2 ¢ - i ra
|1 eD58re GLT1S 6.52% g 132 5Le72 8l57¢ .71 s.00t
0.29 0.34 0.19 0.21 0433 0420 1.19 0.37
(6.8220.31) (6.3020.19) (5.6020.16) - (6.50¢0.47)
2 11,59 j0.75¢ D.00% || 9.02¢ 8.33% 68,14t B sk p oes
0.41 0.37 0.59 0.43 0.88 Vell 0.51 0.63
(11.1620.25) (9.352120.34) (Ba2UtU. 42 (Ba1821.82)
3 18.13%. 17.15% 11,0720 120342 120132 12,132 11.29%t 11.00%
0.46 0.48 0.52 0.62 1.68 1030 9164 0.58
(17.61%0.36) (11.7420.43) (12.08tuU.84) (11.1820.42)
4 . 21.33% 18.20% 141512706029 °17.00t 16.43F 15.83#"°98S33¢2
0.67 0.93 0.72 0.84 1.48 0.65 0.87 0.88
(19.3820.89) (15.26%0.71) (16.7120.78) (16.0020.62)
§23.76¢  19.932 16,272 18.67% 20.20% 19.50% 20.00%.-21:00%
2.85 0.74 1.34 0.88 1.50 % 1.00 1.00
(19.93%0.91) (18.67t0.88)  (119.8920:84) (20.40%0.68)
6: 25.8%7¢ 22.72% 1800t 20425t 22.67F 20.38+ 22.50+ 23X+
2.85 0.83 1.00 0.35 Ze 73 1.67 1.50 0.86
(22.71+0.83) (19.50%20.56) (21.00%1.39) \22 b?fﬂ_?b)
7 27.00% 23.914 21.28% 23,602 24.67% 23.89t 23.04% 24.87%
2.65 0.69 L 1.36 2.33 0.9@VIuh MHOTC ¢ g
(24.5720.80) (2242521.46)! (24'.08£0.88'Y -4, 02+0 93)
B 28.67¢ ) 24.B0% 22.67¢ 25.50% ' 25.%5¢ 93.09%  24.1734 25, 95
(25.6920.79) (23.80¢+ %11 )00 (24.02+a-85)-"(25 nzr 0 61)
9 29.67¢ 26.30% 24.75% 26,002 27. bﬂ* '27 13+"25 00+ 26 aa+
(27.0810.69), (25.44:11.10) »(2711610;?8} g (25;57&hi32)'
10. 30.002 27.60% 23,502 " 26.00% 7290 25¢" 29733% 197004 " 28.15¢
4,00 0491 0.67 i 0.63 1adb1 t1187s §i 89J 59987
(.28129'2:1.0&) (2&-75.-!-0.58) '(27.921_?0.87)!‘ -27133?.["'23‘)

w1 £ Tu(
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14
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16

17

‘31.67t. 28.43%1
2.13 0.81

(28.8840.83)

33.87 31.00%
2.03 0.68

(31.38%0.74)

35.67% 32.33%
2.02 0.68
(33.0020.74)

37.00t 34.002
3.00 1.03

(34.75%1.06)

33.50%
1.50

Table IVieeeseo continued

28.33t 26.50t
1.69 1,19

(27.60¢1.%1) !

28.88+ 31.33t
2.06 1,20

(29.50t1.05)

28.67+ 29.83%
0.95 1.68

(29.25t0.94)

33,00t 30.67t
1.70 1.74
(29.2510.94)

34.802  32.17¢
1.85 1.82

(33.36%1.30)
39.692 32.00%

128 2.08

(53,83%2.02)

42.00%
2.00

30.00t 28.671

1348 1.30
(29.0810.97)
29.50¢ S0.11¢
1.15 1.7

(30:53%1.15)
29.75% 30.892
193 1.48
(30.5381%15)
J2.75 L3 .11t
0.76 1.07
(31.5020.50)
33.07t 3811
122 1.29
(31.60£1.03)

35002
1.86

35,674

1.89

-

- g

30.00t 28.96%
0.50 1

(29.67+0.35)
1008 32.42%¢
1.00 2.13
(31.33%1.98)
31.50% 30.87%
0.50 0.93
(30.6720.47)
30.50¢ 29.87%
0.25 0.98
(30.33#0.46)
33.86¢ 33.15%
T8 2: %8
(34.00%1.13)

35.50¢ 36.80%
e 1420 1 .31
', (36.0520.75)
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26.97+£0.49 kg. In the third phase extending from the age of 9 months
upto 17 mbnths, though exhibits a progressive slou increase in the weight
of the iamb uith a corresponding increase in age, so that the body

weight increases from 26.97+0.49 to 34.36 +1.17 kg; yet this incréase
occurs in the uake of fluctuations, with the weight qspillating between
different months. This general trend appeared to be 'shared equally by
the two sexes, as also betueen diffsgent breediné studks, sepuréted for
the purpose of our present study. Little parallel studies are ééailable
on the general growth curve being/followed by the growing lambs in the ;
area or in the studies available firom the adjacent areas, though-emphasis
has been frequently placed on b1r1h UPlghE, weaning uelght at the age of
120 days of age and the adult ue;gn;s, indirectly suggestlng the importance
of these land marks on the grouth-of the lambs. QOur data suggesting the
fact that the weight of the sheep“continues increasing till'17th month

of age, may give an 1nd1rect suppnrt to earlier findings suggestlng that
the weight in sheep continue’ 1ncrua31ng till the age of 2 years, so that
the mature females are heau1er,than the females of less thanm two years

in age (Ahmad and zafar, 1983).

The analysis of the grbnth curves at different ages;_as exhibited by
t.o sexes, suggest that thbugh,the males and female lambs-are not
significantly different :in weight at comparative ages,| @s judged by methods
of maximum approximatioh/likéiyhood; yet the males are heavier than the
females at all ages. This tfand appears to be followed equally in all
the different breeding stocks, under our present consideration. This goes
in conformity with the earlier findings of Ahmad and zafar (ﬁ?SS),
Ghoneim, et al.,'(1§59)’énd Sriyanov 1(1982), alénguith a numbetr of studies
on different breeds of sheep in different areds, all suggesting that

males are heauié}'than females at birth weaning as well as at'adult stage.

Though a remarkably similar general pattern is belng followed in
the growth curve by all the different stocks; yet therexsome degree of
variation in the weights of different breeds at different ages, so that
some degree of variation exists in the interstock growth curves (Fig
III b and c). 1In females such a pattern appears to be rather mixed one,
so that all the different stocks appears to ostillate around a central
growth line, none of the stocks emerging as significantly separate yith
remarkably different growth line. The female lamb weights of different
stocks runs above o below one another at different stages in age. 1In males
however, different stocks appear to follow different curves, e

remarkably different from other, The male lamb- of Randozai ock appears
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to be remarkably heavier than the other three stocks at all the ages. The
Karakuli and Baluchi stocks being maintained with the Agriculture College,
are thoygh not significantly different from ane another with regard to
lamb weight at different ages; yet in general the Baluchi stock is heavier
than the Karakuli. The Karakuli males have a higher birth weight than the
Baluchi stocks. The uUrk stock though bear a lighter live wveight of the
male lambs till 13th month of age, whence onuward its weight starts increasing
rather more rapidly, and it attains a higher weights at month14 through 16,
as compared with the Baluchi and Karakuli stocks of Agriculture College,
-though still it remains below that of the Randozai stock. 'No previous
study is available in the area for a direct comparison of our results.
The variations in the weights of the lambs at different ages, as also
adult age can be attributed to the interstock genetic variations, some of
_the stocks having the potentials of adding comparatively more body weight
than others., These variations can also be attributeble to the rearing
conditions available under different regimns, including the availability
of pasture, additional rationing provided and the expertise of the breeders,
to provide suitable conditions. The effects of better pasture conditions
on the general weight of the individuals has been proved by our present
study suggesting that in the favourable pasture conditions, the individuals
gain weight, while it is lost under unfavourable conditions. Houever,
the general vegetation conditions and cover remains remarkable same in
the three different tracts under study, mainly sharing the general
physical conditions. 1In the wake of the availability of water in the
Hanna-Urk, valley one would expect a geater availability of pastures, if
at all these are worker as potent controlling factor, but our result
suggest that the stocks reared in the area has a general low body weights.
Similarly, the protected area available with the Agriculture College, may
also suggest a comparatively better pasture conditions; but still the
stocks maintained in the area generally bear a low weight than Randozai
‘'stock. Though, further research would be required to negate the effect
of the available pasture conditions, yet at present the effect of the
.available vegetation conditions appears to be limited to produce the
interstock differences in the growth curve, exhibited under our present
study. No additional rationing has been provided to any of these stécks,
thus shuning the possibility of such an effect on the growth curve of
different stocks. The fact that a general grazing of the sheep is
exercised in different areas, lambs being reared exclussively on
mother's milk for the first month and flocks are maintained in Kaccha

barns in all the different area, may also negate the effect of expertise
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of the breeder, especially_uheh believing that the,areé_hgsutmaditianal i
habit of maintenance of sheep/goat stocks; thus develeoping fadrdamount::
of expértise for general flock m?intenance. This;willileave-usitoca
possible explanation of the interstock differences.in the/growth esurve;
to a considerable degree attributeable to ﬁhe interstogk differences, due
to variations present at genetic leuél; e AFED [[i3 edmsl alsm
The birth weights recorded for the different breeds”6f sheep, being -
generally maintained in the area apprars to fluctuate’around”an average
range of 2.4-2.6 kg, in:male and 2:0-=2.4 for female lambl ‘The' data on
the actual birth weight appear to-be limited withus, as!per practical’”’
problems of reaching a partirating female.  The data available with”us,
however, tends to suggest that the general birth weight of- all the stodks
is more than that suggested in the above compilation of Hasnain"CTQBS).
It remain between a range of 4.0 to 4.75 kg-in'males and bfiteen 3.5 &nd
4,5 in females, with Randozai, being heaviest, followed by'Kérakﬁli
Baluchi and the Urk stock having the.lbowest birth uelghts. The "iHcrédse
in the birth weight in the present study can'be partially attributed to -
to a gradual selection of the stocks by ‘the breeders, which 'i'd Béing
exercised in the area generally. The studies of Atmad dnd 'saleem (1981)
on Lohi, Kacchi and Awassi breeds has sufficiently indicatéd tHat Y "
selection of rams is liable of producing the progeny with hldher blrth

weights.

With regard to birth weight, different stocks under our present study
appear to be heavier than Kacchi and Auassi breeds (Ahmad and Saleem,
1981)+ ‘These 'stocks 'also appear to be heavier when compared with the
birth weights suggested for general flock of Luh1 breed as suggested by
Sharif, ‘et al. (1981) and Sdleem and Shah (1981), huuever,'these stocku
have a compareable birth weights with the selected stock of_the Loh1 hreed
as reported by Ahmad and Saleem (]981) These birth uelght also fall .
within a permissible limits of the birth uelghta described for the Afghan
sheep (Ahmad, 1985; Ahmad and Ahmad, 1987), a generdl nondescrlptlue TRy
sheep stock coming from Afghanlstan. e

The weaning weights, as recorded .at the age of 120 days (4 months)
of age can also be derived from the general,growth; curve suggested for:
different stocks, és also for the general poopled breeding. stock for the
area. The data suggests thét the ovg:?il weaning, weight, of;: the: stock:
fluctuates around 18.16%0.22; with the weaning weight in males being:
18.50i0.98 and in females 17.48i0.567kg,. The weaning, weight ranges:
from 16.0040.62 kg (males: 15.83; females 16.33) in Karakuli. to 16.71*0.78

LI
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(males.17.00; females 16.43) in Baluchi stock, to 19.3820.91 in the
Randozai stock (male: 21.33; females: 18.20). In Urk stock the data
is limited on the weaning weight at the age of 120 days with a feuw
females weighing around 19 kg. R considerable variations
exist in the weaning weight of Lohi sheep as reported in different
studies; with a range from 18.65 kg (Ahmad and Khan, 1985) to gayerage

weight of some 22 kg (Sharif, et al., 1981) and 32.08 (Ahmad and S,leem,

1981), suggesting that certain growth conditions are liable of having

a significant effect on the weaning weight, and the studies of Akram
(1973) provides support to the fact, suggesting that there is a significant
decrease in the weaning weight, if the flock is being maintained in the
ppstures with a crrying capacity lower than required for the total
grazing animals. The weaning weights of different stocks under our
present study generally fallsconsiderably less than reported for
different breeding stocks, except for some matching of Randozai stock

with the Lohi stock under study of Ahmad and Khan, (1985). The lou
weaning weight of all the stocks can be attributed to the fact, that
uhereas the stocks used in the other studies were maintained under control
conditions with supplemented rationing and optimal grazing conditions, the
stocks under our present study are being maintained on the normal grazing
on the general vegetation, which is dry in character under the generally
prevailing arid conditions, thus mostly surviving under sub-optimal
conditions. The flocks of sheep maintained in the area appear to have
adopted to the general available conditions, as despite the low weaning
weight, which appears to be most adversely effected under the rearing
conditions available, the adult weight is maintained, which remains
higher and/or almost normal to the other breeds recorded in different
areas. This observation, however, caution the farmers that the flocks

of sheep are being maintained at sub-normal conditions, probably with a

- higher number of the grazing flock than the general carrying capacity

of the area. Such a process is liable to have effects on the future life

*in the area, liable to face deforestation, erosion and desertification.

3.3. Growth Rates/Turn Dver Rate:

A summary of the available cata omn growth rates, at different ages

in different stocks being maintained around Quetta has been presented

in Table V, and expressed graphically in Fig. IV. The variation in growth
rate at different months of age show an interesting pattern. The general
grouth rate appears to gradually increase persistantly during the first

four months of age. It inceases from some 60 gms of weight gained per
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Table V: The grouth rates, calculated on the basis of ‘the weight galned
‘per day per animal (gms) in different stocks of' sheép maintained
around Quetta, during 1987-88. . | : 1idptsw

: L
Rge Average growth rate ’(gms/lday/'..anlima;i) _l : e

(months) :
General Randozai ~  Urk | b‘a‘luc:hei = _K‘ararguulrl‘di
- A - & onifoppue S @ Bioue Bovivesd (2@

1 60 58 93 ~ 90 84 79 estpseu iyl al apsagyy
2 S 149 135 101 . 96 ah " 85 0 4% Cge
3 128 1312 221 213 52 1ﬁ1 ko 128 10433 vbu 8058 ns 92
4 194 201 111 40 198 Jqo3e (AqEE REPe1d 3091954

5 103 67 2T T8 a8 107, 102 :f{sgl_ 156
6 24 65 63 97 BBis. Slas 82, =290tz 9iB3e55166
7 #9805 6B 44" 67 109 7112 onghaqyqAdiv. SqERinag
! 48 54 567 30 47" 63 19 g
9 71 66 33 50 46, 17 75,108 | B3 isv33
10 }61asqAk 11 43i53168" O58 3817 94T egplisang
goifaoyqgel ¢y Bhe e e B 47 iang
12 107 43 67 86 : 13 58 . e 33177100
13

7 43 67 44 el o
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day per animal during 1st month to 70 during 2nd, 120 during 3rd and

the maximum growth rate of some 197 gm/day is recorded during 4th month,
The grodth rate then decreases slouy in month. 5 to 9, with an average
gain of some 59 gms/day/animal. The growth rate further slows down in
older ages which averages around some 49 gms/day/animal. Similar general

pattern is followed in all the different stocks, with some variations.

"1’

No compareable study is available suggesting the growth rates at different
ages, and hence further data may be required to support this pattern for
this area and other areas. Such a variation in the giowth rate at different
ages can be explained on the general feeding patterns. Uuring the first
month the lambs survive on the mothers milk only. At this stage, the
limited food available and required for establishing the initial survival
of the newborn lambs, may-.allow a restricted growth rate as expressed by
the weight gained.  Tpe flock starts to be maintained on the general
grazing plus the mothers milk, till the age of !4 mﬁnths, and during this
period the lamb gets better nutrition, deriuind from two sources. The
amount of the uegetation’consumed increases with an:increase in the
weight/size of the growing lamb, so that there is a corresponding increase
in the grouwth rate. Houwever, after the 4th month, the lambs arz generally
weaned, maintaining their survival on the general vegetation. Some degree -
of growth rate initiated during\the preweaning thrust is maintained for
month 5-6, and even upto 8th month and its drops down Lo lower levels al
higher ages. Tphe weight gainéd/daymduring the post weaning ages, may

also fluctuate with the seasonal vuriations in the availability of the
food in different months of the year, as has beeh suggested by our present
study; and this may to some degree explain some erratic fluctdéations
occuring at post weaning periods. Further studies would be required on
the individual growing lambs of differént ages, so as to record the effect

of vagetational changes on the gromth rate.

The growth rates suggested for different stocks in our study generally
fall below the ones reported in different studies. In our stodies a
peak growth rate occuring in fourth month though rises to figures falling
above 150 gm/day/animal rising to some 200 in some stocks and sexes; yet
for the major part of the grouwth peﬁﬁod,it remains much below these levels,
generally remaining around 100 during more active growth periods and around
80 Hn test of the yrowing periocds. A grouwth rate of 172 gms/day/animal
(pAkram and Ali, 1972) and 125 (Ahmad and Khan, 1984) for Lohi; 200
(Akram and Ali, loc cit) and 217/177 (male/iemales; Wardeh, 1969) for

Awassi, 154 for Kacchi; 195 for crossbr: i between "usassi, Lohi id. Kacchi

stocks (Akram and Ali, loc cit) and 247 . ... 235 ! fnhan male:n amd
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210 for Afghan females (A h m a d, .1985 ° ; and Ahmad and Ahmad, 1987).
A growth rate of 191 gms/day/animal has been suggested for the general
nomadic sheep flock studied in Lebanon by Bhuttacharya and Herb (1973).

A direct comparison between our results and those obtained in the other
studies quoted is not very useful in the wake of the fact that most of
these stocks are being maintained under suitable breeding/farming conditions
and mostly represent the preweaning growth rates. However, this might

_ partially indicate some degree of genetic difference existing between the
different breeds and stocks; but it appears to be mainly attributeable to
. the grazing conditions/availability of the nutrient conditions. Such a
difference in the growth rate has been suggested in onz of the study
(Ahmad and Ahmad, 1975), where the same stock when maintaned on different
rationing pattern gave different grouth rates. The growth rate in this
study exhibited a significant change from 68 gms/day/animal when the
normal grazing was supplemented with barseem leaf residue (68%) and 77
when supplementation occurred with Urea (1.5%), wheat bhossa (467%) plus
cotton seed cakes (20.5%) to 113 when additional ration of baseem leaf
residue (50%) plus urea (1.5%) and wheat bhoosa (16%) was provided and to
159 gms/day/animal when food was supplemented with wheat bhoosa (187)

plus cotton seed cake (50%). Similar results has suggested Saleem and Shah
(1983) to propose that growth rate in Lohi sheep is suppressed under the
stress of early weaning and twice a year lambing pattern. The general
conditions of the pastures in the study area can be regarded as poor,
under a consistantly increasing grazing stress. .0The area was also
under the influence of persistant drought effecting the general vegetation
adversely. Thus the stocks undef the present study was under the abnormal
stress conditions on available nutrition, whiéch may be responsible for
largely lowering the growth rate. Further studies would be required in
the area to know the grouwuth rates of different stocks in different years
as also during the favourable pasture conditions, which may give an idea
about the actual genetic potentials of the local stocks as compared with
other breeds/stocks.

The data on the computed turn over rate as judged by the weight gained
per day per unit body weight has been presented in Table VI. A general
consideration of the available figures suggest that a relatively higher
turn over rate is exhibited till fourth month pf age, dropping significantly
till the month 9, when onward the turn over rate can be regarded as very
low. The present parameter on the turn over rate appears to be valid on
the grouhds that the increasing body weight of the individual results in

an increased intake of food, and hence yield comparative figure for the
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Table VI: The turn over rates, calculated on the basis of the weight

,gained per day per unit body weight (gms) in different stocks
of sheep maintained around Quetta, during 1987-88.

Turn over rate (gms/day/unit body weight)

Age
(mogths) General Randozai Urk Baluchi Karakuli
Ry - gY of £ ittud locie jns SHRERE TR
1 12.96 14.50 . 13.38 1.13441 12.88; 1289 ;. 9a?b s13.00 stGadd 1675
2 8.78 1096 11 21:95 8.37 &J81 ° 0B & \THH 2 15,44 7.00 TQ.bﬂ
3 19537 T3.60 " 72,19 [12.42 4.70 9.00 14565 15.548 1290 1195
4 15.94 B AT 6.17 2.0 71092 Al tdieB 3 14 R s et TEMBYM B
5 5.72 3483 3.80 1.48 363 Te83 ©s2dB Beld By 80 9,595
6 1.14 S 35 2.65 5.10 3.22 2.83 4,06 3,74 b o35 ; o8pd 4
Y} 2.32 3.08 1.71 S 6 5.06 558 nPLP6lsBIEE O\ERE - 2587
8 2.06 2.06 2.07 1426 221 20T ¢ QLT 2a26 1.43 1:83
9 2.87 2.67 2.48 2.16 2,03 0,867 _3.04.. 2.26 1e3B.51»26
10 0.60 0,56 121 1.63 2.98 R.2310959% S 0L 26° =22G645°4522
11 0.61 0.46 1.20 1.01 2.89 2,23 0.95 1.72 5«70 '1.18
12 3.98 1.63 113 3.02 0.64 2.19 53810 Badd

¥
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general quantum of the food consumed. No comparative analysis of the
data is available regarding the turn over efficiency of sheep stocks
present in the adjascent areas, therefore the implications of the present
findings are hard to be concluded. However, with the present body of
the informations at hand it can be suggested that at least the males
lambs, being generally exploited for meat production can be beneficially
exploited, if these are sold at the age of around 6 months. With the
increasing age, these lambs would have adverse effects on the general
pasture conditions than the actual gains. Such a pattern can help in
leaving the available pastures for the breeding male and female stocks,
thus saving them from malnutrition and thence increasing their reproductive
efficiency. The turn over rates, are also likely to vary with a variation
in the type of the food available, which actually can not be judged
under our presently evolved constant. Further studies would be required
on controlled stocks, so as to estimate turn over rates with the actual
quantity of the food consumed, giving due thought to different type of
the food/condition of the food materials.

3.4, Breeding Performance:

A comparative account of the different pargmeters relating to
reproductive efficiency of different stocks, under our present study has
been presented in Table VII. The percentage of the reproductively actlue
adult females, actually conceiu1ng/reprnduc1ng, as represented by the
fertility of the stock, suggest that Urk stock is reproductively more
active with some 907 fertility, followed by Karakuli stock with 757
fertility, and Baluchi stock exhibiting 69.23% fertility. The Randozai
stock appears to be least fertile with a fertility of 64.13% (column I,
Table VII). No previous report presents data on fertility of the females
in the sheep stocks maintained in this area or that in the adjascent
areas. Different studies available on stocks/breeds maintained in
Pakistan suggest a wide variation in the fertility of the female sheep.
The studies on Lohi breed suggest a fertility of 96.1% (Sharif, at al.,
1981), while fertility figures of 85.7% (Ahmad, 1985) and 97.1% (Ahmad
and Ahmad, 1987) has been suggested for Afghan stock. Comparing these
figures it appears that the fertility in all the stocks under our
present study is lower than that suggested for two other breeds/stocks
studied in Pakistan. This fact does not necessarily indicate a low
reproductive efficiency of the stocks maintained around Quetta, and such
a difference can be safely attributed to the available nutrition conditions

for the different stocks under discussion. The stocks around Quetta
being maintained on natural grazing, without organized breeding regimn
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Table VII: A summary of the data on different parameters af breeding

performance of different stocks of female sheep maintained

around Quetta during 198%-88.

Randozai Urk Baluchi Karakuli
Fertlity (%) ar B e 90.00 69,23 75400
Lambing
Pattern (%)
once/year 100.00 53 53 55w b 88.99
twice/year 0.00 67.67 44,44 o
Tuining (?)
Pattern
singles 85."™ B4.71 e Zs 100.00
twins 14.29 15.29 ST 0.00
tripple 0.00 0,00 0.00 0.00
No of lambs
born/year/ewe 1.04 1.05 1.31% 0.83
Breeding (2)
Season
summer 0.00 40.00 38.46 10.00
winter 100.00 60.00 6/1.i5(3 90.00

(r
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facing grazing.stress and low nutrition conditions, especially during the
years under extreme drought conditions, are at obvious disadvantage as
compared with the stocks farmed under expert management with sypplemetation
of rationing. Further, the present data is limited to one season only,

and with limited observations, demanding further more elaborate studies

to know the exact reproductive fertility of the stocks maintained in

quetta/Baluchistan,

A look on column 2 and 3 of the Table VII would suggest that
variations also exist in once a year or tuwice a year lambing pattern in
different stocks. The Randozai stock all the females exhibit once a year
breeding pattern, and none of the females, under our present study showed
twice a year lambing. The majority of the females in Karakuli stock
(88.99%) reproduce once a year, with a very minor proportion (11.11%)
reproducing twice a year. 1In Baluchi stock, though the proportion of
the ewes showing once a year and those shouwing twice a year breeding
pattern is almost equal, yet once a year breeding ewes dominate in
proportion (55.56%) over twice a yea: breeding ones (44.44%). 1In Urk
stock, however, twice a year lambing ewes (66.67%) dominate in proportion
over once a year breeding ones (33.33%). It may be kept in mind that in
none of the area/stoeck orgainzed breeding is managed and the eues
remain exposed to the rams throughout the year, and the females mating/
conceiving whenever these are physiologically ready/have a chance. The
present study appears to be the first one in the area, and can be regarded
as preliminary initial study, with a limited bearing, demanding some
future detailed studies on this aspects, and in finding the effects of
once/twice a year lambing pattern on mother/stock/ecomonic gains/general
health of the lambs. Qur present findings go in line with some of the
preliminary data available on other stocks studied in Pakistan, with the
fact that different stocks appears to have different potentials of breeding
.once/tuwice a year, the major part breeding once a year Lohi (Ahmad and
zafar, 1983), Afghan (Ahmad, 1985) under normal breeding regimn.
Bhattacharya and Herb (1978) reported that once a year breeding pattern
is allowed in the sheep stocks maintained by nomades in Lebanon. Houwever,
the studies of Ahmad and Khan (1935) suggested that in Lghi breed under
the farming conditions available with Bahadurnagar Farm, allows 55.97% of
the females to breed once a year and 20.2% breeding on twice a year
pattern. Tpe studies of Saleem and Shah suggested that while 81.57% of the

reproductively active females show autumn estrus, some 55.4% do exhibit

spring éstrus, thus availability of potentials of twice a year breeding

pattern in a part of the stock. upder special rich diet, early weaning



o bl

and injections of estradiol can help in commiting the eues to tuice '‘a

year lambing pattern.

Thb available data on twining pattern also exhibit variation beﬁuean
different stocks; yet all the stocks are unifirm in the fact that the rate
of tripple births is very low, as suggested by appearing of none, of the
ewes showing tripple birth in the animals under our present study during
the study period. The frequency of appearance of tuwins is loueét in
Karakuli stock, maintained at the Agricultural College (0.007%), the
Randozai and the Urk stocks having almost rate of appearance of tuin births
with twining frequency of 14.29% and 15.29%, respectively. The Baluchi |
stock, however, appears to have a significantly higher proportion of
twin births (30.77%), as compared with other ‘'stocks, under' 'study. Some
widely different results has been quoted for Lohi breed in the tuo
studies conducted on the same basic stock/similar farming conditions, uith
tuining proportion varying from 28% (Sharif, et al., 1981) 'to '9.3%7
(1.6% tripple birth: Ahmad and Khan, 1985)., - In Afghan stock the proportion
of twins has been reported to be around 8.53% (Ahmad, 1985). Though,
environmental variations are expected to effect the proportion of tuin/
tripple births, for the analysis of which our present data has a limited
bearing; yet it appears to have some degree of influence of genetic
potentials of the stock under consideration. In the wake of the fact,
that our stocks are surviving under stress conditions in the presence of
persistant drought in the area, it appears that in general, the stocks
maintained around Quetta under traditional sheep farming conditions have
better potentials of twin births. Further studies would be required
to substatiate the hypothesis, especially with elaboraté data collected
under different nutrional conditions and in different years. The fact
that both Baluchi and Karakuli stocks are being maintained at identical
farming conditions available with the Agriculture College; yet Baluchi
stock exhibiting appreciable higher proportion of tuwining as compared
with Karakuli; may suggest a greater genetic influence on the proportion
of twin births, and the interstock variations can be attributed ‘to the
génetic hereditable variations within' stocks. This may also suggest that
swlecting breeding programme can help in development of the stocks having
a higher tendency of twin births, thus increasing the economic returns

to sheep farmers.

The number of lambs born per ewe per year can work as useful
cﬁmprehensive parameter regarding reproductive efficiency of a flock in
terms of direct economic returns, it is liable to fetch. With fegard to
this parameter, the Baluchi stock maintained at Agricul ) Cullége,
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appears to bear higher potentials with an average of 1.31 lambs produced
per female per year. Two locally maintained stocks have almost equal
potentials, i.e., 1.05 Urk and 1.04 Randozai stocks, of production of
lambs; while Karakuli stock maintained at Agricultural College has the
minimum potentials (0.83 lamts/ewe/year). T,e present study appears to
be the first one to work out this reproductive parameter for the breeds/
stocks being maintained in this area and also in the province of
Baluchistan, and hence the comparative data is lacking from the area to
know the validity of the presently -ollected informations, as also knowing
the general trends in the area. With regard to the breeding potenticzls
as judged by lambs produced/ewe/year are in general our stocks runs close
to the Lohi breed, though a widely different figure has been quoted in
different studies, ranging from l.HQ (saleem, 1978; Saleem and Shah, 1983) ,,
to 1.18 (Sharif, et-al., 1981)ﬂh.04 (Ahmad and Khan, 1985). These stocks
also appear to be similar to Afghan stock (1.07; Ahmad and Ahmad, 1987).
Wide variations in the number of the lambs produced per ewe per year,
reported from a basically same stock by workers during different years
might suggest the influence of a number of environmental factors, apart
from the genetic ones, which collectively contribute in the overall
potentials of a breeding stock o produce the number of lambs. Houwever,
as our stocks were facing some extreme conditions of stress factors,
attributpable to a general effects of the over grazing of the pastures,
alongwith its augmented effects through the persistence of drought in
the area, may suggest that the results presented under the present study
suggest some minimum potentials of these stocks, and under the better
conditions of the available pastures these breeding potentials are liable
to improve. Such an improvement of the potentials has K been suggested
whereby the heavier mothers (Ahmad, 1983), and better breeding conditions
supported by supplemented rationing (Saleem and Shah, 1983; Land and '
MeClelland, 1971). Saleem and Shah (1983) reported an increase from
1.06 lambs broduced per ewe per year to 1.89 in Lohi sheep, under such
an arrrangement, while Robinson, et al., (1975) increased lamb production
from 2.3 to 3.3 lambs/ewe/year, using progesteron/photoperiodism controls.
1€ ' these factors are considered together, it can be suggested that
the stocks under our present study have good potentials of production of
lambs, and this reproductive efficiency is specially high in case of
Baluchi stock and further that the stocks are ecologically adapted to
arid conditions of the area and to survive effectively under stress

grazihg conditions.

Different stocks appears to have different potentials of breeding
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during summer and/or winters. 1In Randozai stock, virtually no parturation
occurs in summer, suggesting that no winter/spring matting occyrs and.all
the offsprings are a result of late summer or autumn breeding activity.

In Karakuli stock, however, some 10% of the lambing.occurs in summer, while
lambing episode is restricted to winters. Urk and Baluchi, appears to have
tuo reproductive seasons, and a good proportion of the fleck lambing

during summers and also in winters, though the major lambing episode

occurs during winters.

Table YIII summarises the available data oun annual uériations in the
lambing activities, as represented by percentage od the births coming 3
during different months. Each stock appears to have a distict pattern
of production of lambs. In Randozai stock, the lambing episode occurs
during February and March, with some births coming during January and also
in December. The Urk stock the major lambing occurs during June and also
in December-January periods, though some limited lambing activity also
appears in May and also in february. In Baluchi stock, a high level of
lambing occurs during June and in January, though some significant lambing
occurs in February and December. A low proportion of lambs are also
produced in March, May and July. The lambing occurs in peak during
February in Karakuli stock, with a low level of lambing activity during
March and Degcember. A low level of lambing activity also appears in
January and June. All the different stocks appears to be remarkably
similar to one another with regard to the fact that no lambing occurs
in April and in the months Auguest through November. The direct information
collected on the breeding activities during diffefent parts of the year
are limited; but when the informations available on the lambing pattern
are combined with the fact that sheep in general has a gestation period
of 150-160 days, it appears that the breeding activities starts in July
extending upto Auguest to varying degrees in different areas/sto;ks, as
per physico-biotic conditions available around. Fthe second round of
the reproductive activity occurs in Novefber- December, some parts
extending upto early January. Tp,ese informations fits the general
belief that sheep are short day animals. This pattern also appears to .
fit in the general vegetative cycle being followed in the area, so that
new born youngs are being produced during the periods, when the vegetation

conditions are favourable, under the winter/summer rains received in the

area. Few studies are in hand suggesting monthly variation in the
reproductive activity in sheep to support our present findings, though
Bhattacharya and Harb (1978) suggested that in Lebanon, the general

nomadically maintain stock breed in late June and July, yith lambs appearing
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Table VIII: A summary of the data representing cyclic annual variations

- in reproductive perormance of the females in the stocks

4

maintained around Quetta, during 1987-88.

o

Manth

of Randozai Urk Baluchi Karakuli
year

January EL23 31.80 23,08 9.21
February 45.17 6.67 15.38 40.46
March 32+.93 - 7.69 929
April - = = -
May - 15.13 7.69 -
June - 262145 23.08 9.688
July - - 7.69 -
August - - - -+
September ; - - - -
Dctober - - - a0
November = - - -

December 6.67 24525 15138 0097
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in December-January periods, which goes in line with the pattern exhibited
for winter lambing in the area.

The available body of the limited available data suggests that the
sheep flocks maintained in the area under study remains reproductively
active between the age of 2 and 7 years. Limited fertility has been
exhibited in the ewes of more than 7 years of age, and those of less than
2 years of age. Houever, euwes aging 11 and 14 months have been recorded
in Randozai and Urk stocks, respectively, which successfully lambed,

suggesting that the females are sexually active and capable of successful:

mating at the age of some 6-8 months. OQOur present study go in conformity

with the studies of Ahmad and Khan (1985), Hanzel and Tenil (1945), Ahmad
and zafar (1983), suggesting that though the optimal reproductive activity
in Lohi sheep falls in age groups 6f 2 to 6 years of aye, yet the

females of less than 2 years and above 6 years are also reproductively
active.

A general survival of lambs upto weaning age has been calculated to
be around 93.75%, with slight interstock variations, explanable on the
basis of chance deviations. This survival rate appears to be slightly
higher than that suggested for Lohi (86.54%: phmad and Khan, 1985) -
Afghan shepp (81.01: Ahmad and Ahmad, 1987) and general nomade maintained =
flock of Lebanon (91%: Bhattacharya and Harb, 1978). A relatively high
lamb rearing rate would suggest the adaptability of general farmers to
sheep breeding, so that sufficient care can be provided to young lambs,
to ensure their survival. This may also suggest the adgtability of the
general stock to the general natural conditions of the area. The present
data is meagre to arrive at such a conclusion, demanding some more
extenssive study extending over a longer period on the survival potentials

of the new born lambs in the area.

3:5. lnol:

A limited body of data availsble on 28 fleece weight obtained from the
flock maintained at the Agricultural College, suggested a computed
average of 1.6920.09 kg per animal per year of wool produced on the basis
of one a year shearing pattern, with a range of 1.0 - 2.5 kg. Comparing
the present data with that presented in the review of Hasnain (1985)
regarding the breeds being maintained around Quetta, suggest that the
stock under consideration remains within permissible limits, and its range
includes the limits suggested for different breeds (Baluchi: 2.4 kg/year;
Bibrik: 1.54; Harnai: 1.37; Rakshani: 0.92). A wide variation in the
fleece weight suggest withstock variations, and can be partially

-
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to the interbreed variation, contributed by the basic stock out of which
the animals of the present stock have been derived. The overall wool
producttion potentials of our present stack appears to be significantly
less than that suggested for imported breed, i.e., Hissardale (4.18%0.62
kg/year; Ahmad and Saleem, 1981). Though, variations has been reported
in the potentials of wool production in different studies conducted on
local Lohi breed, ranging from 2.24%0.26 kg/year (Ahmad and Khan, 1985) to
1.5840.23 (Ahmad and Saleem, 1981), 1.07820.425 (Ahmad, 1983), range of
0.676 - 1.507 (Ahmad, 1982); yet in general the stock under our present
study in general has the equivalant potentials of wool production uhen
compared’ with Lohi breed. This stock appears to resemble with many
other local breeds including Kacchi (1.3020.29; Ahmad and Saleem, 1981);
Auassi (imported breed, 1.4520.22; Ahmad and Saleem, loc cit), and Kajli
(1.34220.051; Ahmad, 1983; range 0.750-1.736; Ahmad, 1982). However,
this stock appears to be superior with regards to its potentials of
fleece weight production, over the Salt Range breed with a reported range
of 0.919 - 1.443 kg/year (Ahmad, 1982) and average of 0.619#0.257 (Ahmad,
1983). The present stock is to a large extent similar to Afghan breed
(male; 1.29, female: 1.66; Ahmad, 1985; 1.515/year, clipped on half yearly
basis; Ahmad and Ahmad, 1987). Further studies would be required for
a detailed analysis of potentials of wool production, though it appears
that selective breeding gan help in increasing the overall potentials

present within stock/breeds present in the area.

FreiDs Haematological Studies:

The available informations on different haematlogical parameters of

the stock of sheep maintained around Quetta is presented in Table VIII-a.

Table VIII-a: A synopsis of the data on different haematological
 parameters in stock of sheep, being maintained around Quetta
during 1987-88.

Parameter Average# S.E. Range

} P

Glucose (mg/mnl) : 88831£2.35 70-95

Haemoglobin (%) 11:7420.27 10.2-12.6

WBC count (X 1,000)/mm3 6.48%0.17 4.6-8.1

RBC count (millions)/mm  4.97%0,.23 3.44-6.98
,ESR (mm) after Ist hr. 1.69%20.41 0-4

The results thus presented shouw that the glucose contents of the serum

o
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fluctuates between a range of 70 - 95 mgAﬁT with a computed average of
8B5.31+ 2.35. The glucose levels has been suggested to shouw variations

in Lohi (57.53%) and Afghan (64.82%) breeds, and with these standards
our stock appears to have a higher glucese contents. The haemoglobin
contents of the blood of our stock is calculated to fluctuate around an
average of 11.74 1 0.27 within a range of 10.2 - 12.6%. The haemoglobin
contents of our stocks are thus relatively higher than that suggested for
Lohi (9.81%) and Afghan (9.79%) breeds maintained at Bahadurnagar Farm
(Jabbar, et a}., 1985). The average of the WBC count is calculated as
6.4820.17 thousands/mmS. No comparative data is tn hand for different
breeds maintained in Pakistan. Tpje RBC count suggests an average of
4,974+0.23 million/mrn3 fluctuating within a range of 3.44 - 6.98. The
comaparative data on RBC count is also not available on the breeds of
sheep being maintained in adjacent areas of Pakistan. The observations
collected on the erythrocyte sedimentation rate has allowed us to compute
an average of 1.692 0.417 mm, after the first hour with calculated range
of 0 - 4 mms Tpe comoparative figure quotated by Jabbar, et al. (1985)
for Lohi and Afghan breeds suggest an average of 0.77 mm and 0.00 mm,
respectively, suggesting that the average yielded by our stock is relatively

higher than the other two stocks for which the data is in hand.

3.7. Milk Analysis:

The pooled data on 10 samples of milk collected from sheep stocks

farmed around Quetta, regarding dififferent biochemical/physical parameters

is presented in Table VIII-b. The results show that the milk has an average

Table VIII-b. The pooled data on different parameters of milk samples
collected from the sheep stocks, being maintained around Quetta
during 1987-88.

Parameter Average +5.E. Range

Fat (%) 6,30 0.17 g.e il Lt
SN FLER) 8:ip87F 0.21 8.1 = 10.1
T.5.| (%) 18183+ 0.7% 4.0~ 1.
pH 5.96+ 0.08 a. | BLBAliasen o9

0.17
fat contents of 6.3§:uith a range of 5.6 - 7.3%. The total solid non-fat

==
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solid (S.N.F.) components of the milk has been calculated to range
between 8.1 and 10.1%, averaging to 9.0370.21%. The results on total
solid (T.S.) components of the sheep milk has been computed to average
15.334 0.19% which fluctuate within a range of 14.0 and 17.4% . The pH
of the milk samples has exhibited a variation between tne samples and the

different samples range betuween 5.5 and 6.7, suggesting an average of

'5.,96+0.08 for the total sample.

The sole study available on the analysis of the milk of three breeds
of Punjab, maintained at Bahadurnagar Research Farm (Jabbar, 1982), sujgest
some minor variations in fat (Lohi: 5.98%; Kajli: 5.96; Salt Range:5.53%),
SNF (Lohi 10.72%; Kajli: 10.80%; Salt Range: 11.16%) and TS (Léhi: 16.66%;
Kajli: 16.44%; Salt Range: 16.69%). (Qur stock appears to have a
comparatively higher fat contents, while relatively less SNF and T.S.
contents, though the fat contents fall within the range suggested by our
sample. Variations are expected in the fat and non-fat contents of the
milk with the stage of lactation, and hence it is difficult to conclude
from the present data as to whether the higher fat contents are due to
the genetic potentials of the sheep stock of Quetta or it is just a
chance sampling variation and/or it is being induced through the
environmental conditions caused by the type of food plants available.:

Further studies in the area may yield rewarding results in this regards.
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4., GOAT

4.1. Adult Weight: : . .
The available data on the adult weight of the different stocks of

goat, under our present study has been presented in Table IX. The table
suggests that the stock of goat, maintained at Agricultural College,
has an average male adult weight of 44.35t2.31, while that of the

female averages to 39.17#2.97 kg. The stock has been said to have

_been basically derived from the Kharasani breed, maintained around

maintained around nuetta, with some genetic mix up with Sind Desi and

some non-descriptive goats of Sind origin. The average weight of

Urk stock of goat has been calculated to be 35.63%1.98 and 30.75%2.05 kg,
for males and females respectively. The Randozai stock exhibits the

lowest average adult weight with computed figures of 30.93%2.67 and
29.67¢+2.71, for males and females, respectively. The adult weight recorded
under the present study are higher than than recorded for most of the stocks
suggested to be present in Baluchistan (Hasnain, 1985). Except for the
Randozai stock, which falls in resonable approximation with Lehri breed
(males: 32.7; females 30.4), Khurasani stock is significantly higher than
that suggested by any local breeds, even the Urk stock generally appears to
be havier than the descritive stocks mentioned by Husnain (loc cit). The
Khurassani stock of the Agricultural College appears to be similar to

Dera Din Panah breed, which is being mainly maintained in Muzaffargarh

and Multan Districts; uhile'Urkjstock appear to approach Kaghani breed
being mainly farmed in Kaghan valleys of N.W.F.P. The present data does

Table IX: Adult weight of different stocks of goat, being maintained
around Quetta, during 1987-88.

stock ' © Weight (kg)
Male Female
Agric. College 44,35+ 2,31 : 29.77¢ 2.97
(Khurassani) :
urk 35.63% 1.98 30.75+ 2.05

Randozai 30,93 ¢ 2567 29v67 22, 71




"y

not conclussively suggest that there is some improvement in the adult weight
of the stocks of the goat maintained presently in Baluchistan. This may

be attributeable to tuo factors. Firstly, our present stocks appear to

be non descriptive type, with the result that different parental breeds

are generally crossbred in the area and are maintained as mixed flock
without organized breeding programme. With the extension of the
communication links in the area in the recent past there appears to be

a greater influx of the genes from different adjacent parts into the
genetic pool of domesticated goats of the area, with an obvious effects

of the different genetic characters. Secondly, the origin of the informatian
exploited by Hasnain (loc cit) has not been fully documented, and hence

the type of the flocks exploited for the purpose of the yielding average
adult weight is not know, as also the physico-biotic conditions persisting
around the study flock. Further studies would be required to arrive at

some definite conclusion towards the hypothesis suggesting that the

there is some definite improvement of the adult weight. Some degree of
variations can also be found in the average adult weight suggested by
H@snain (loc cit) regarding Beetal breeds of Punjab (male 36.3; female:

29.5 kg) and that suggested for the same breed by Khan and Ahmad (1988)
suggesting the average adult weight of 53.52 kg for males and 29.92 kg

for females, which can be attributed to the better farming condition
available to the stock at Bahadur-Nagar Ipstititute. It appears that

the farming conditions available to the stocks under our consideration

are sufficiently good to yield better adult weight, as per acclaimitization
of the local farmers to goat breeding. This is despite the fact that the
period under our present study was stress years for general vegetation
under persistent drought. The acclaimitization of the farmers and the
rearing conditions available gets further support from the fact that a
limited data on Teddy goats, maintained in Randozai exhibited adult weight
more in approximation with that of the flock maintained at Bahadurnagar -
(shah, et al., 1981) than that reported by Hasnain.

Generally the males are hﬁuier than the females, though this differencé
is not significant in Randozai stock, suggesting that the males produce
more dressed weight as compared with females. This sexual dimorphism in
adult weight appears to be the universal character in different breeds of
goat, as has been suggested by all the different studies. Different degree
of sexual dimorphism in different stocks, as has been suggested under our
present study, may suggest inter breed differences, the data presented by
H@snain (1985) suggested a different degree of variation in adult weight of

the two sexes in differemt breeds of goats.

(g
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Fig. V presents the summary of a limited data on the variations in the
adult weight during different months of the year, in the pooled stock
maintained around Quetta. It would be apparent from a yeneral consideration
of the figure that the adult weight fluctuates in the different maonths,
so that the highest weights are achieved during the month of May and the

lowest during June-July. The adult weight appears to gradually increase

O

from 21.5#1.2 in July through January, so that a minor peak appears

in January. The adult weight decreases during February-March period,
touching the minimum of the winters to 25.841.5 kg in March, when the
adult weight increases rapidly reaching 28.5%#1.9 kg in April and 30.7%1.1
in May. At this stage there is a steep decline in the weight of the adult
goat, so that the minimum adult weight appear in June-July period. No
previous study is avaialble to support or otheruise to the present
results, though such a pattern can be expected under the natural grazing
regimn, adopted in the area. Tpe pattern can be explained on the basis
of the general pattern of the rainfall and development of the greener
vegetation for the general grazing flock, as has been discussed in an
identical cyclic variations recorded during the present study in sheep.
Tne data may suggest that improving pasture conditions and supply of the
suitable supplementary feeding/rationiwg may help in improvement of the
adult weight. This may also support the fact that better feeding co
conditions available with Bahadurnagar Eyperimental Farm, has generally
produced higher adult weight than that reocrded for the general flock

under Hasnain (1985) analysis.

An expected variation in the adult weight of the female is also
caused by the pregnancy. The fluctuation of weight with the progress of
the pregnancy has been presented in Fig. V. It appears that there is
an initial build up in the weight of the female, whereby the females
prepares to conceive pregnancy. The weight of the females gradually
increases with each of the increasing month of pregnancy, so that it
increases from 34 kg to some 46 kg with the fifth month of pregnancy.
0n parturation the females loose some 13-15 kgs of weight, and the
post parturatibn weight is always less than the pre-pregnancy weight of
the females. A similar pattern has been observed in sheep, under the

present study.

4.2. Growth Curve:
Table X and Fig. VUl presents, present that available data on the

body weight of different stocks of goat at different wonths of age. Tt

appears from the consideration of the available data that different stock
has some degree of variation in the general growth pattern, though in all
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Table X: Average wéight of different stocks of goat maintained around
Quetta,.during 1987-88, at different months of ages.
('mof,%ﬁs) weight (kg)#%S.E.
Khurassani Randozai Urk
-
T 9 ‘4 Q 4 $
b 8.10 0.43  B8.03 0.34 5.69 0,67 2.25 0.13  4.19 0.32 2.51 0.12
2 11.69 0.79 9.91 0.54 7.87 UfS? 3.96 0.34 5.71 0.54 2495 0.25
3 14.13 1.24 14.12 2.26 11.00 2;3& 6.00 1.34 8.91 3.56 5.12 1.28
4 19.62 3.85 117,00 3.53 [11.50 2:17 T+98 . 2.32 {10.56 2.76 7.23 2.11
9 2285 3.62 [20:B7 2.43 | 13.55 1416 P9 2,62 12:.40 2313 11496 31.39
6 26.50 1.96 124733 3.56 [16.23 2463 TP20 2,86 '15:.28 2.75 12,50 2.94
7 28433 4,52 25,07 3.48 [18.06/2495 | 11,40 2.59 17.15 1.73 15.75 3,42
8 294331175 25,67 2.57 [[20.90/3:71/| 12.05 3.17 (18.50 2.60 17.943.16
r 9 304000329 :127.35 4,12| :22.87 2:6%/|/14.10 2.94 20.51 2.12 18.40 .93
10 JZMIC1$83 P2 931 2417125609 2348 | 15.6012.68 22.33% '3.27 14.00 2.43
11 35438°2:53 32,04 2.65.25.53/%564 | 18.4D n.96 22.75 2.64 19.54 3.19
1é 35493 3a17 32482 1:97/:128.,03/3:12 20.2D B.B4 22.52 4.13 20.67 1.81
13 I6448: 2017 3467 5.27 /) 182 2,46 ‘221312285 24.75 1,93 28.10 2.36
14 36,94 1.05 37.33 2.18 34.50 1.64 23.80.1.94 ©25.89 2.63 25.50 1.57
15 38.33 2.52 38.00:0.47 - 26,08 7°3:05 T27. A3 3.2 26:53 12,16
16 4136 37 - 27205 1,24 128,96 2.16 28.00 1.27
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F the different stocks are similar to one another with regard to the fact
| that there is a consistent increase in the body weight till 16th month
of age. In Kharasani breed, maintained as Agricultural College stock,
the grthh can be anticipated to have been occuring in three phases.
There is a rapid increase in the body weight from some 2.5 kg, birth weight
to 25-28 kgs in the first 6 months of age. T,e rate of growth, i.e.,
increase in the body weight appears to be slow down so that this yeight
™ increases to 32-36 kgs at some 11 months of age. During the age periods
-falling beyond 11th month the increase in the weight further slows douwn.
.In Randozai stock, a similar pattern of growth curve appears to be generally
fddowed, with the exception that the initial rapid increase in the body
weight continues till 7th month of age. 1In Urk stock houever, the three
growth periods can not be very vividly separated, so that the gouth agpears
to continue gradually throughout the first 16 months of age, with some
minor varitationss .ND previous study 'is available from the area/stocks
under our consideration; and similar data is also lacking from this genecral
region, so a direct comparision of our results is not possible, at this
stage. The interstock variation in the growth curve pattern, caen be
partially attributed to the genetic variations possibly existing betuwesen
the stocks. However, the major part of these variatiens are attributeable
= to the environmental variations, which are mainly responsible the general
vegetational cycle/grazing conditions of the pastures, alonguith the
time/season of the birth of the kids. Qur studies have shown that there
is significant increase in the adult weight at different parts of the
year, associable with development of vegetation/rainfall pattern. Such
changes are also liable of influencing the growth rate at different
parts of the year and hence at different ages, as may be determined by the
time of birth of the kid.

T,,e analysis of the data alsc suggests that the males are generally
heavier than the females at all the stages of the growth curve. This
’SExual difference appears to be more prohounced at lower ages than at
FudulL age. This appears to be in general conformity with the data
quoted by different workers, suggesting the average weight of male and
females at different ages; where the males are generally heavier than
females (Hasnain, 1985, 1lshag, 1963; Shah, et al., 1981; Khan and Ahmad,
1985). The present data appears to be meagre te suggest significance/
pattern of the growth curves being adopted by different stocks/sexes;
and analysis of the variance attributeable to different inherent and/or
environmental factors, suggesting the need for collection of more

elaborate data, keeping in view the time of the birth of the kids and
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associated enviro?mental conditions at different stages of the growth of
the newly born kids. The fact that there is a rapid increase in the
body weight of the kids during the first six months of age in goat,
indirectly supports the previous reports suggesting the importance

of the 6th month in recordinh the weight of different breeds by Ha@snain
(1985) and Ishaq (1983).

4,3. Growth/Turn Qver Rate:
The summary of the computed growth rates, as judged by the weight

gained per day per animal, at different ages has been presented in 5
Table XI. The table suggests that different stocks and sexes exhibit
different growth rates. The grouth rate is generally more in the males
(78.31; 57.47; 84.07 gm/day/animal, in Randozai, Urk and Khurassani

stocks) as compared with those appearing in females (51.63; 53.07;

6b.42, appearing in same sequence). Now previous study is in hand to
provide support or otherwise to our present conclusion, but the general
feeling that the males are heavier than the females at all ages, and that
the different in live weight increases with the age, indirectly support

of findings.

The interstock variations in grouth rate suggest that the Khurassani
stock, being maintained at the Agricultural College appears to have a
higher grouth rate (male B84.07 gm/day/animal; females 66.42) followed by
Randozai stock (male 78.31; females 51.63) while the Urk stock has the
least growth rate (males 57.47; females 53.07), though the growth rate
of females of Randozai and Urk stock are not very significantly different.
The studies have been conducted on the analysis of the growth rate in
Taddy breed in Punjab (Bahadurnagar Research Institute) suggesting a growth
rate of 55-67 gm/day in both casterated and uncasterated stocks (Khan,
1980), while in another study the rormal growth rate of 61.5 gms/day has
been increased to 87.6 gms/day, when fed on Dhaincha (Khan, 1981). This .
may suggest that our Khurassani stock .s has a higher grouwth rate than
Teddy breed, while the other two stocks have growth rates compareable with=
Teddy breed. It may be kept in mind that the stocks under our study are
being maintained on normal grazing under the stressful vegetation
conditions in the year/area with very significant effects of drought.

T,,e diet of the grouing kids, appears to have significant effect on the
general growth rates (kKhan, 1981), therefore it appears that the grouth
rate is expected to increase significantly in the years under better

vegetation conditions. It the light of these facts it can be suggested

that the stocks under our study have a significantly ‘higher growth rate

>
Y
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Table XI: The grouth rates, calculated on the basis of the weight gained

: (gms) per day per animal, in different stocks of goat maintained
around Quetta, during 1987-88.

nge Average growth rate (ygms/day/animal)
* (months)
Randozai Urk Khurassani
g 2 o 2 g ?

1 106 8 65 23 170 184
2 73 o 51 15 120 63
3 105 68 107 68 81 140
4 17 67 53 67 183 96
5 67 9 67 150 108 122
6 83 40 82 33 122 122
7 67 1 58 108 : 61 Vi
8 83 20 50 13 33 22
9 67 67 67 18 22 55
10 50 53 61 18 67 67
11 100 93 14 39 111 89
12 100 60 75 o 22 17
13 100 60 42 50 17 79
14 - 60 33 33 44 3
18 - 79 MBE & : 50 100 22
16 £ 33 ' . - 5 2

Overall 78.31 51.63 57.47 53.07 84.07 66.42
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than that of the normally maintained leddy goat stock. Further studies on
different other breeds maintain in this area and the adjacent areas can
further ‘help us in evaluation of the grouth potentials of these stocks/

allied stocks.

The analysis of the growth rates at different ages yield different
patterns in different stocks. The growth rates appears to be very high
in the first six months (males 130.67 gm/day; females 121.22) in the 2
Khurassani stock of the Agricultural College, where an:almost steady
growth rate is maintained at low lsvels (52.67, 53.67 pbetueen 6 month to

year and above one years of age, respectively, in males; females, 45.33

'] 2

32.33 during two corresponding periods). In other two stocks a constant
growth rate appears to be maintained throughout the period under our

study, though the males in Urk stock have significantly higher growth

rate during the first 6 months of age. The pattern of growth rate
fluctuations with the increasing age exhibited by the presently designated
Khurassani breed appears to be compareable with that suggested for the

Teddy breed (Shah, et al., 1981), suggesting a decrease in the overall
grouwth rate with the increasing age; however, it does not resembles with

the pattern exhibited in Randozai and Urk #tocks. It may be suggested that \
the grazing conditions, being better in the protected areas present around ;
the Agricultural College, may yield better grazing conditions to the
Khurassani stock and hence a normal compareable growth pattern. In

Randozai and Urk stocks, which are under the stressful grazing conditions
under grazing competition as also under the stressful years of drought,

the normal growth patterns are not being exhibited, thus resulting in

slowed and delayed growth persisting for a longer duration in the age.

It is expected that further studies in the better grazing conditions in
these stocks may yield the characteristic grouwth pattern, as has been
partially observed in the Agricultural College stock.

Table XII .presents a synopsis of the computed data on the turn over
rate, being derived from the weight gained per day per unit body weight.
This parameter of the turn over rate appears to be a suitable relative
parameter, as it is generally presumed that the individuals having a higher
body weight are expected to consumed more of the food. The available data
on the turn over rate, appears to yield‘some degree of incnnsistent results,
so that significant variations have been rucdrded at different months of
the growing kid. No regular sexual dimorphism is exhibited, and turn over
rate fluctuates between males and females in different months of age.

However, generally it appears that the turn over rate is higher in the
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Table XII: The turn over rate, calculated on the basis of the weight

+ gained per day per unit body weight (gms) in different stocks
of goat maintained around Quetta during 1987-88.

Turn over rate (gms/day/unit body weight)

% Age
- _ (months) Randozai urk Khurassani
| g ? g Biso' v g
1 18.63 Js00 19:91 9,16 20.99 YR
2 9.28 15.45 8.93 5.08 10.27 6435
3 9,55 Trend 2.01 13.60 Do 9,92
4 1.48 8.38 5.05 997 9.33 5.64
5 4,96 6.70 5.34 13.04 4.73 5095
6 5.19 K 6.03 2.87 4.60 S.01
T " P 4 0.00 3.41 8.64 215 0.88
8 4,05 1«67 2.70 0.83 P31 3 0.80
9 2.98 4.79 27 1.00 2.23 L1
10 2.08 3.40 2yt 0.98 2.09 2.28
1 3.92 4,23 0.62 2.17 3.14 2.78
T2 Aanl 2.97 3.29 5.69 0.61 052
5% JJU? 2.72 1.70 2.42 0.47 2.08
14 - 2.0 1.27 1.38 B 0.08
1o - ; 2.81 2.48 1.96 2.61 0.60
16 - 122 dl : u . -

UUErall 5.57 4.60 4.96 5.23 4-72 4.52




g A LR e

—&4- | _ '

trimester, persisting uptill the first six months. The turn over rate

appears to be low in the higher ages. Though, &« general identical pattern

of turn over and growth is being followed in the different stocks of sheep,
studies in this area under oﬁr present study, yet it appears to be more
consistent in sheep as compared with that exhibited by goat. No directly
compareable data is available on the turn over rates for providing support

or otherwise to our present results. The data appears to be limited on 7o
a very broad analysis and further cdata is required. The present incunsistént
pattern, suggested by our results can be partially attributed to the 3
limitations of the data and hence the amplified effect of the chance error;
but these can be partially these can be attributed to the seasonal
variations of the veyetational conditions, thus effecting the quality of
the food. The higher turn over rate in the first six months of age can

be attributed to the nutritions coming from two sources, i.e., mother's
milk and the vegetation; the reliance on milk decreasing with the age,

and hence the turn over rate. Controlled studies on the flocks maintained
under controlled rationing/feeding can help in further elaborating the
effect of different independently acting factors, and can also help in
further evaluation of the local breeding stocks. These informations, if
collected under suitably designed controlled conditions, can also help in
isolation of stocks with better genetic potentials of growth and/or turn

over rate.

The turn over rates exhibited in goat appears to generally fall in
permissible range of that exhibited by sheep flocks, in the area. Thus
these turn over rates can be suggested for the general domesticated
ungulated stocks, which can be decided by the general quality and quantity
of the food material available in the area. Etach type of the available
food has a different grouwth potentials, depending upon the digestability
of the food and/or assimilation, depending upon the genelic potentials of
the livestocks variety and/or the available quality/quantity of the food

in the respective plant species.

There appears to be some degree of interstock variations in the turn &
over rate. The Khurassani stock of the agricultural College, appears to
have a general higher turn over rate, while the other two stocks, i.e.,
Randozai and Urk, have almost compareable low rates, during the first
month of the age. However, theaverage turn over tates are higher in the

Randozai/urk stocks.

4.4, Breeding Performance:

Table XIII summarises the avamblable data on the breeding performance
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Table XIII: _A“summary of the data on different parameters of breedirg

‘ performance of different stocks of female goat maintained

around Quetta during 1987-88.

Rendozai Urk
Fertlity (%) 100 92
Kidding Pattern (%)
iivde. Oncefyear 44,44 100.00
edess tuice/year 55.56 0.00
Twining Pattern (%)
amesss . 9inglebirths 28:657 g 24131
. os o wabWlAghirth 66.67 7.69
L I ) Tripple 4I76 DCDU
No. lambs/year/eue r L 1.08
Breeding season
v eisis v 0 ASUMMEr blnths 141 15
® o o0 0 s Uinter births ; 88‘89 86087
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on two stocks, i.e., Randozai and Urk, of goat, limited adult females
available for Agricultural College stock: for analysis. The available
data suggests a fertility rate of 1004 for Randozai stock and the
fertility rate of | 92% for the Urk stock. These stocks thus have high
fertlity rate, which can be partially attributed to the adaptability of
these stocks to the nataral conditions of the area, and partially to the
acclaimitization of the farmers to the normal breeding exercise. These -
stocks are being selected for centuries for high reproductive performance:
though unconciously, therefore a high fertidlity is expected to be present
as genetic potentials of the stocks. This fertlity rate is almost E
equivalant to the Teddy goats, which are sometimes believed to have a
strong genetic potentials of high fertility (Shah, et al., 1975). \Very
few other studies are available on allied breeds/stocks of goat in the
areas under our present study and/or adjacent areas, therefore the
comparative informations are generally lacking for a general assessment

of the breeding potentials of our stocks. Further studies/analysis of
the elaborate data in this regard may help in evaluations of these

potentials in local breeds of Baluchistan, as well as that of Pakistan.

The informations collected on the kidding pattern followed by
different stocks suggest that Randozai stock is the most potent breeding _E
stock with some 55.56% of the females breeding tuice a year, as compared
to none of the females exhibiting twice a year lambing pattern in the
Urk stock, wher 100% of the potentially breeding females kid only once
a year. Compareable data on these astocks/ather stocks in the area, are
not at hand, so as to evaluate the kidding pattern of these stocks. :
Further studies in this regard could be helpful in analysis of the total
economic gains provided by different breeds. Uith sheep standards, the
tuice a year kidding potentials are high in the Randozai ghats, and lou
in the Urk goats.

The tuining pattern exhibited by the two stocks of goat, suggest
that in Randozai stock a high proportion of the tuwins appear (66.67%),
as compared with 28.57% of single birds and sone 4.76% of the tripple
births. Comparatively, the Urk stock has a limited potentials of twin
births (7.69%), the major part of the births (92.31%) being coming as
single births; while no tripple birth has been reported to be present
in the females of the stock under our present study. The revieuw of
Heasnain (1985) suggests that the twin births are rare in Kajli and
Khurassani breeds; while these are common in Lehri breed, after the
first birth. Thus, with regard to twing pattern, our Randozai goat stock

is more similar to Lehri while Urk stocks resembles more with Kajli and
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Khurassani breed;, of this area, The :Randozai stock also resembles
Lehri breed to the fact that breeding is reported to occur at an average
interval of 7-8 months, thus greater chances of tuwice a year lambing in
both Lehri and Randozai stocks. 0Our Rgndozai stock appears to be better
than Taddy goat in respect to the production of twin births, while the
proportion of the tripple births ie lesser than that exhibited by the
Teddy breed (10.1%; Shah, et al., 1981).

The potentials of number of the lambs produced per year has a direct
impact on the overall breeding potentials of a breed/stock. The available
" data on this parameter suggests tnac Randozai has a very high potentials,
where a&an average of 2,17 kids are born per year per. ew2. Such potentials
appears to be significantly louw in Urk stock, with an estimated potentials
of 1.08 kids/ewe/year. No information is in hand about the kidding
potentials of the three breeds being generadly maintained in Baluchistan,
as also tor those maintained under natural grazing in different other
parts of Pakistan. The sole study, suggesting séame data on this aspect
is the one conducted by Shah, ot al. (1975; 1981) is on the Teddy flock,
being maintained at the Bahadurnagar Experimental Farm, under controlled
grazing. Comparing our results with that of Shah, et al. (loc cit), it
appears that the Randozai stock under our present study has a significantly
higher potentials of producing kids than that of the Teddy Goat (1.65
kids/eue/year). However, such potentials appears to be significantly
below Teddy breed in our Urk stock. The present data is limited in
nature with a limited degree of implication, sJggesting that more detailed
informations, on a larger flock, Doth with natural and controlled grazing
conditions are eminantly required to provide further support to our

present preliminary fact finding study, in this regard.

The data on the reproductive activities occuring during different
months of the year in Randozai and Urk stocks has been presented in the
~ form of proportion of the kids.appearing, in Table XIV. A look on the
~table will 5uégest that the kidding in the general goat stock under our
" present study appears in major tlux in January-March, and during this
period some 69.69% of the total kidding occurs. A limited kidding activity
also occurs in April (15.15%) and June (12.12%) and some very limited
kidding occurs during November (3.03%) and December (3.03%). No kidding
occured during the month of May and in the months between July and
October. This pattern of kidding appears to suit the general phenological
cycle of the vegetation in the arca, as also the general character of tihe
goats-béing generally regarded as short day animals, with breeding activitie

coming in the months between June and December. Under the short day
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nature of the goats, the kids are expected to appear between November and
may, soms part of” it extending into the month of June; with the anticipated
gestation period of 150-170 days. Under the suuwmer rains some part of

the vegetation in the area persists till Novembzr-Decemser period, while
under'. winter rains a rich grouwth of the vegetation starts in February
which extends uptill June-August period, thus providing food for the

mother and more importantly to the young kids for normal grazing. This o
pattern is generally followed in the sheep tocks under our present study,
which like goats are also short day animals, and probably adapted to the
general phenological sycle of the same area. Qur stocks appears to be
different from the Teddy goat stock under the study of Shah, et al., (loc
cit), where the maximum kidding is reported to be occuring in Jyne. The
two stocks are different from one another, apart from the basic interbroeed
genetic variations, in the fact that these are being maintained in
different areas and under different grazing arrangement. The stock under
our present study is on natural grazing in the highlands, where the

major part of the rain is received in winters, with scatttered rainfall
occuring during June/July. The Teddy stock under our discussion is
however, maintained on organized controlled grazing with supplemented'
rationing and farmed in the area where the major spell of rainfall occurs 1
during July-Auguest and the growth of the ephemerals occuring during
Auguest-September period, with limited rainfall during winters associated
with spring sprouting.

There appears to be some degree of interstock variations in the
kidding pattern. In Urk stock, the major part of the kidding occurs
during January-February period (60.00%), while some kidding also occurs
during April (20.00%) and June (13.13%) and a limited kidding occuring
during March (6.67%), with no kiding occuring during the period June and
January and also during May. IN Rendozai stock, the kidding activity
appears to be extended over a larger part, with some limited kidding
occuring during November and D cember (5.56% during each month). Maximum .
kidding in Randozai stock appears in March (38.87%), with some kidding : .
also occuring during January (16.67%), Fenbruary (16.67%) and also during -
April (11.11%) and June (11.11%). No very valid explaination can be
aforded with the informations at hand and further research may be required
to provided data to separate genetic/environmental influence on
the interstock variations in kidding patterns. Interbreed variations
in the annual pattern of kidding in Teddy, Beetal, Nachi, Dera Din Panah

and Beetal-Hissar crossbred has been reported for different areas of

Punjab (1Ishaq, 1983), suggesting the influence of genetic potentials
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Table XIV: A summary of the data representing cyclic variations in
in reproductive performance of the females in the stocks
maintained around Quetta during dif“erent months of 1987-88,

;.

rgnth Randozai Urlk | Overall
Year

January 16567 26.067 29599
February 16.27 33+33 24,24
March ] | 38.87 6467 , 24,24
April 11.11 20.00 16415
May .‘ - —~ -
June 1111 13.13 ;e s
July - - -
August - - -
September - - =
October - - -
November 5.56 o 3.03

December 5e 56 - J03
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on the cyclic variations in breeding potentials of stocks of goat. Such
an interstock genetic variations appears to be of larger importance in

determining the presently reported variations, as the general environmental

conditions around both these stocks remain essentially same.

The goats remain sexually active between the age of 2 and 7 years,
though one of the females kidded at the age of 14 months suggesting that
it attained maturity at the age of B8-9 months and some of the females

V

aging above 7 years have been recorded to show reproductive activity. )
This data appears to be consistent with the general observations of
Husnain (1985) on three different breeds recorded for Baluchistan,
suggesting that breeding activity starts at 14-18 months of age, with
some small interbreed variations, and the females generally remain sexually
active till 4-7 years in different breeds. The minimum age recorded

in one of the goat appears to be exception and intrastock variations can
explain such a phenomenon. Ffurther elaborate data is required to know

the impact of genetic or environmental influence on the onset of breeding

during the life of the females.

The survival of the kids to adult age has been calculated to be 87.5%,
averaging to 95.0% in Urk stock and 83.9% in Randozai stock. This survival
rate appears to be good, but no comparative data is in hand from this &
area or other areas of Pakistan, whereby the parameter can be used in
assessment of the survival potentials of the stocks under our present
study. The survival rate is, however, slightly lower than that recorded
for sheep in the area. The major part of the deads in the early age,
appears to be contributed by twin births, where some 557 survival rate
has been suggested by eour data. Tpe proportion of the twins birth ,
being higher in the Randozai stocks as compared with the Urk stock, which
partialiy suggests a lower survivel rate in Randozai. There is a very
high survival rate (96.3%) of the single birth. The data on the birth
weight of the single/twin births is not available, which might suggest 3
as to whether weaker born kids under twins births are more liable to
a low survival., This might indirectly suggest that improvement of the ;
nutritional conditions and supplementary rationing of kids/mothers can -

improve the survival rate of the kids.

4.5. Haematolagical Studies:

The available informations on different haematological parameters
of the general stock of goats, maintained around Quetta has been
presentéd in Table XV. The avarage glucose contents of the blood serum
has bheen calculated to be 77.80%3.63 mgéﬁ% with a range of 45 to 94
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mg/ml.
to be 12.17%U.36%, distributed with a range of

The average contents of haemcglobin in

P

the goat blood is calculated

10.6 and 14.1%. The WBC

Table XV: Average and range of distriburion of

different haematlogical

= 3 parameters in combined stock of goat, being maintained around
¥ Quetta, during 1987-BE.
Parameter Average S.E. Range
Glucose (mg/ml) 77.807% 3.63 45 - 94
Haemoglobin 12.1740.36 106 -~ 14.1
; (%)
: wscC count/mmj 1«25 3108 4.0 - 12.0
(x 1,000) ,
RUC count (milliunuémﬁ 4.50%0,27 S¢20% 5,40
ESR (after one 2.13% 0.40 88 < &zl
hour) mm
R

count per mm3 has been calculated to be averag

a range of 4,000 -12,000.
millions. The Erythrocyte Sedimenatation Rate
be exhibiting a range of 0.0 - 0.4 mm with the
mm, after the termination of the first hour.
hand to suggest the pignificant of the present
comparative studies on Teddy goat (Jabbar, 198
12.42 million/c.c. while the haemoglobin conte
-which are significantly altered when the anima
copper sulphate given in the dose of 1 gm/goat
‘directly compareable.

A similar caleulaticn of the RBC c:ount/mm3
suggested an average of 4.50%0.27 millions with a range of 3.20 -

ing around 7,250 1,040 with
has
5.840

has been calculated to
computed average of 2.13t0.40
No comparative data is in

results. gsgme of the

2) suggest RBC count of
nts of 9.15 mg/100 ml,
ls are treated with 5%

These results are not
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5.1. Stock Potentials:

The valid conclusion on the potentials of different stocks require

their maintenance at some degree of identical conditions, so that diffzrent
parameters can be judged through a direct comparisan. In the wake of this
fact it would appear that some very valid conclusions can not be ideally
draun through a direct comparison of our results with other available for
different breeds, as our stock is being maintained on natural grazing
without supplemented rationing, while the others being maintained at
organized institutions with additional fooder and ratioing available.
However, this preliminary study can lead us towards some preliminary
results on the genetic potentials of this stock of sheep/goat in

comparison with some of the others for which some body of data is available.

Sheep: The general flock under our study appears to be havier than
those reported for this province. This might not actually suggest an
improvement of the stock during the course of “ime as mode of callection
of the comparative data are not known, yet it may indicate some influx of
genetic material from the breeds being maintained in the adjacent areas,
as also some degree of organized selection of rams for breeding exercised

by the farmers.

The fact that our results suggest that our stocks are heavier than Salt
Rangeé, compareable in weight to Kajli and lighter in weight to Awassi and
Afghani breeds. This is despbte the fact that the stock under our study
has been facing harsh drought concitions persisting in the area for 4
consecutive years., The available vegetation has a known direct effect
upon the Body weight. The results birth weight suggest that the Quetta
stock has a heavier birth weight, which might indirectly suggest a higher
survival rate of the stock. A low weaning weight and growth rate can
*possibly be explained on the basis of the limited nutrition conditions
available in the overgrazed natural pastures, effect the general grouth
ctoming through the vegetational resources as well as potentials of the
mother to produce milk 9qualitatively/quantitatively). The overall
synthesis on the reproductive performance suggests that these breeds
are generally equivalant to the others maintained at Bahadurnagar Institute
with regards to the number of the lambs produced per female per year.

The general consideration of all these parameters suggest that our stock

has a comparative genetic potentials to other breeds of sheep maintained

in the area. This is despite the persi$tant conditions of drought and
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the limited nutrition expected to be available under normal grazing regimn.
Under better conditions of nutrition this stock can prove to probably have

better genetic potentials than the comparative stocks.,

Goat: Our results suggest theat the gesneral goat stock maintained
around Quetta, and considered for the purpose cof the present study has a
heavier adult weight as conpared to the three knouwn descriptive breeds
from @ifferent areas of Baluchistan. This significantly higher adult =
weight may suggest an increase in the general genetic potentials of this 2
stock, attributeable to the general influx of the genetic material from ;
other goat stocks maintained in the adjacent areas as also the passive
selection of the stock through ages to obtain higher live weight. It
appears that our Randozai stock is compareable to Lehri stock, Khurassani
to Dera Din Panah while Urk stock is compareable to Kaghani breeds. Thz
general growth rates has been estimated to be compareable with the Teddy
breed, maintained at controlled conditions, and in fact our Khurassani
stock has a general higher growth rates compared to Teddy flock. The
Teddy has been general regarded as an economical breeds with regards to
growth/reproductively parameters, hence suggesting that the Quetta stock
has equivailant economic potehtials, with sufificient genetic back up.

The information that this stock has compareable fertility and a general el
potentials of number of kids produced per year per female, to Teddy breed

is also encouraging for the goat breeding in this area, given the

conditions that our present study pertains to a period of adverse grouwth
conditions with the hope that all the parameters are expected to improve
with fhe improvement in the growth conditions, as may be expected with
normal rainfalls and with supplemented rationing.

§5.2. Intrastocic Variations:

Different stocks on sheep and goat analysed under present study
suggest a wide vatiation in all the different parameters. These variationrs
pertain to variations existing betueen the different stocks as well as &
those within each of the stock. The wider variations recorded in all the
economically exploitable characters within the same stock suggest a wider o
genetic base still existing in the area. This wide base can be exploited
in future organized breeding programmes so as to certain better breeds
of sheep/goat to be farmed in the area with greater economic returns to

the farmers and out of the limited vagetation available in the area.

The genetic improvement of the basic siocks can be expected to
be occuring passively under the present breeding arrangements., The genetdc

improvement can be anticipated under nomadic movements and thus a passive
= , i - E
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influx of the genetic material from the stocks present in the range of

the nomadic movement. 1In the recent years this influx is expected to have
increased with the development of the communication links, especially in

the areas falling around the Provincial cosmopolitan. Sheep/goat farming
being exercised in the area for a long time and its contribution in the

main stay of the economy of the general masses in the area is expected to
develop a general desire in the farmer to improve the stock for better
economic returns., A passive type of the selection of the stock is exercised
though the tendency of selling out all the males at an earlier age,
haiﬁ%eining 2-3 in the stock for breeding purposes. Generally little
selection of the stock is done through females except for a higher
reproduction potentials of some of the females of the stock and hence their
greater contribution in the total genetic pool of the individual stocks.
Such a selective passive breeding nas probably resulted in different

stock having some degree of interstock variations, sucgested under our
present study.

Different stocks of nondescristive breeds of sheep/goat maintained in
different areas appears to have different trends with regard to différent
parameters., Such a variation existing between the regional stocks is
a healthy sugn for the future developmnent of stocks and for evolution of
economically beneficial strains through organizsd breeding programme.

At present different interacting factors appears to work in such a way
that the net gains remain almost same. The chances of breeding of these
stocks with wild ones may further provide further basis feor providing a

vider genetic base to be exploitzed in future breeding programmes.

5.3. Harvesting:

Organized harvesting of the flock has on the one hand potentials of
increasing the economic gain of the farmers, while on the other hand it
is useful in causing optimal exploitation of the limited vegetation
~conditions available in the area, and which is already under an ever
increasing stress of over grazing. A different harvesting pattern is
followed for the two sexes. The major part of the male flock is generally
sold out at an early age, while the major part of the female stock is
retained by the farmers to be usad in the production of new individuals
of the flock. The present préliminary studies can be used to give an
idea on the haruesting strategy, though elaborate studies would be
required to base the harvesting pattern on sound scientific footings,

yielding optimal benefits for the farmers and ecosystem.

In males the harvesting pattern can be suggested by the analysis
of the grouth pattern studies. 0Our results suggest that in sheep there
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an initial rapid growth period spreading over the first four months of .
Iife. “Thigis followed by a moderate growth spreading between 5-9 months.
The grouwth in male sheep though persists till 2 years of aje, yet it

is slow in the periods beyond 9 months of age. This may suggest that

an age of some 8-9 months would be optimal age for the harbest of the

male sheep flock, and maintenance of these in the later periods would

be an overall.disadvantage for the farmer and/or ecosystem, 1 goat,'
though'it appears that a slow but continued over a longer spell of age, A
yet there is a rapid period of grouth during the first 6 months of age,”
followed by a relatively slow growth rate till the age of 10 months.w’The:
growth rate is very slow in the age beypnd 10 months though it has a
tendency of increase till 2 years of age. This may suggest that the

male goat flock can be optimally harvested at the age of 9-10 months.

The females are reproductively active between the age of 2-7 years
in both the sheep and the goat. The reproductive performance is low in
lover age groups as also in higher age groups. This may suggest that
the females may be culled at the age arourd 5-7 years and their maintenance

beyond this age is not in the benefit of the farmer and/or ecosystem.

5.4. Flock Adaptation:
There are all the indications that suggest that the flock of sheep/

goat are fully adapted to the general conditions around and the farming
conditions available. A high reproductive rate, high fer$ility of the
female, an average growth/turn over rates, the favourable adult weight,
the number of lambs produced by the female all suggest that the flock

is fully adapted to the area. The normal haematological parameters

also provide further support teo the adaptability of the flock to rather
harsh conditions persisting in the area. A genzral high survival rate,

a reasonably good health of the flock, a low mortality of adults also

go in favour af adaptability of the flock. Further, the activities of ¥
the flocks has'also adjusted to the general cyclic changes exhibited by
the area. Thus production of thz lambs/kids at the time when sufficient
support is provided by the vegetation in the area, as also gaining the
body weight at the time of better vegetation and its loss during the
unfavourable vegetation conditions also suggest adaptive changes to
support a better survival of the flock. Such a adaptation appears to be
caused by a long term selection of the flock in the area through natural
as well as artificial selection afforded by the general environmental
conditions as also be the farmers. This suggest that there is sufficient

genetic backring present in the flock which help in maintenance of the

&
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sheep/goat flock in the otheruise very harsh looking conditions of the
highland deserts distributed around Quetta. 7The presence of sufficiert

genetic backing to adjust the normal rearing of the sheep/goat flocks,

‘may provide sufficient raw material for futurc selection of the stock.

The maintenance of the normal sheep/goat flock in the area with
compareable growth rates/survival in the area indicate that the farmers
are fully adapted to the maintenance @f the fliocks under normal conditions.
The mastery achieved by the farmers in the farming of sheep/goat is
understandable on the fact that the area is exploited for sheep/goat

farming for centuries, with success.

5.5. Research Frontiers:

The present research had a limited scope and a limited facilities,
and hence can be truely regarded as a basic fact finding study, to work
out the feasiabilty of sych a future study. The present report generelly
suggests that there is very limited study available in the area on both
sheep and goat, though there are tremendous potentials present for such
a future study so that the future sheep/goat farming could be placed at
sounder footings fetching more economic gains to the farmers as also
some sustainable pressure on the general ecosystem, which requires to
be judiciously exploited for the general life in the area. A more
detailed study can provide some basis for future more organized breeding
programme to trape the genetic potentials present in the present stock.
Some of the future lines of the action for a basic adaptive research
can be outlined as:

a. Studies on growth gattern under different conditions, including:
> e Single/tuin births
«es Births occuring at different tize of the year, so as to see
the effect of the vegetational cycles.
... Under once/tuice a year birth conditions
«es Effect of quantity and quality of the mother's milk on growth
as also effects of electrolytes. present in mother's milk
The overall benefits of such series of research would be a better
understanding of the genetic potentials present in different stocks and
also helping in separating out the environmental impacts on the grouth
of the newborn. This woyld also help in developing some basis for
organizing the future breeding schedule to suit the general environmental

conditions, thus fetches optimal benefits,

b. Studies on the controlledc conditions of farming for a better
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understanding of effects of different factors.

«.., Effects of different food/grazing conditioms of general grouth

rate/pattern _
Effects of different grazing/food conditions on reproductive

parameters.

+e+ Genetic improvement of the stock through controlled breeding

Ce

e

g.

programme. These studies can be exploited for singling out the;'\
different inter/intrastock variations and their influence in “
stock improvements,

Studies on deworming/disease control to fight some future

epidemic break up.

A detailed studies on the haematology including the sex, age,
breed and seasonal variationa. This would help in developing
normal standards for the flocks so that these are used in future
studies in selection of the stock to the conditions ‘in the aresa,

and to analyse the general health conditions of the flock.

A detailed studies on milk compsition and its effects on lamb/kid
health and its value for human consumption. The studies on
inter/intrastock variations may also be studies, alonguith the

effect of lactation period.

A detailed studies on wool, including qualitative and qualitative

ONEeSe.

A detailed studies on reproductive parameters.

The scope of the future studies is required to be expanded to

cater the total area under the Baluchistan. This will help in developing

a meaningful research so that furture farming activities in the area

are developed on scientific footing at an early date.
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