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Abstract. The objective of the current study was to find out the litter size and lamb survivability of Batur
sheep, and also to identify the effects of ewe parities on litter size and lamb survivability; and the effects of
birth type on lamb survivability of Batur sheep. The study was conducted at the Batur sheep Farming Group in
the upland areas of Banjarnegara regency, Central Java province of Indonesia. Data from 311 records of
lambing of Batur sheep at the village breeding centre for Batur sheep were analyzed. Least squares procedure
by the General Linear Model was used to identify the effect of parity on litter size at birth and at weaning.
Preweaning survivability was analyzed using the Chi-squares. Results showed that average litter size at birth
and at weaning, and lambs survivability till weaning were 1.55+0.03 and 1.36+0.03 lambs; and 88.42%,
respectively. Litter size at weaning and lambs survivability was significantly different among ewe parities, and
increased by advancing ewes parities. Its indicating that age of ewe was important factor for the success in
early stage for producing lamb. Survivability of single lamb (93.62%) was significantly higher that twins
(84.11%). Increased care for twins by providing proper management might lead to a recognizable increase in
lamb survival and flock productivity of Batur sheep.
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Introduction Batur sheep are the predominant breed in

Small ruminants such as sheep and goats the upland areas of Banjarnegara where they

help to provide extra income and support are well adapted to the local cold humid

survival for many farmers in the tropics and environment. Those breed are developed by

sub-tropics (Mukasa-Mugerwa et al., 2000; crossing between local breeds (Fat and Thin
Sodig and Tawfik, 2004). An important attribute

of the sheep is that it can live and produce on

Tailed Sheep, Garut sheep) and imported breed
(Merino) (Prayitno, 2010). Population of Batur

land unfavorable for other forms of agriculture sheep has increased by nine percent over the

(Morris, 2009) and also have the ability to pas one year (Dinas Pertanian, Perikanan dan

forage and survive in areas, where cattle would Peternakan Kab. Banjarnegara, 2010) with the

perform poorly. Indigenous and local sheep are population dynamic in terms of net rate of
numerical growth ranged from -75 up to 400%
(Sodiqg, 2011). Those figure indicating the vital

roles of Batur sheep to the livelihood of rural

important for subsistence and socio-economic
livelihoods of rural communities (Kunenea et

al., 2009). In Banjarnegara regency, Batur sheep

has been taking place on upland areas and has communities  particularly in  Batur and

made a major contribution to environmental Pejawaran subdistrics.

and social development in those areas. They The greatest part of the income in sheep
production system is supplied through lamb
production (Mokhtari, 2010; Ekiz et al., 2005).

Efficiency of lamb production is controlled by

are reared as a vital component of integrated
farming activities, especially by small holders of

horticulture farming. Commonly, raising sheep

for producing meat and lamb, and also reproduction, mothering ability and milk

producing dung for providing compost production of the ewe, as well as growth rate
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and survival of the lamb (Bromley et al., 2001;
Rao and Notter, 2000). Important component
in term of economic trait of sheep production
are litter size (Casellas et al.,, 2007), lamb
survival (Conington et al., 2004; Southey, 2003;
Southey et al., 2001; Lopez-Villalobos and
Garrick, 1999; Amer et al., 999), and seasonal
nature of ewe fertility (Casas et al., 2005;
Notter, 2002). For this reason, litter size and
lamb survival has been the objective of many
studies (Baneh et al., 2009; Riggio et al., 2008;
Duguma et al.,, 2002), especially in countries
where traditional husbandry systems
predominate. Therefore, the objective of the
current study was to find out the litter size and
pre-weaning lamb survivability of Batur sheep,
and also to identify the effects of ewe parities
on litter size and lamb survivability, and the
effects of birth type on lamb survivability of

Batur sheep

Materials and Methods

The study was conducted at the Batur
sheep Farming Group in the upland areas of
Banjarnegara regency, Central Java province of
Indonesia. The altitude of regions around 800-
1200 m above sea level with the annual rainfall
average 2867 mm. Batur sheep are housed at
night in elevated pens with slatted floors, and
are provided with feed cut and carried from
roadsides, fallow land, and also from special
land for growing forages. Some family flocks are
permanently housed, while in others they graze
under supervision and tethering during part of
the day. They are maintained in family flocks of
ranged from 2 to 70 head and average 9 head
(Sodig, 2011).

Litter size at birth and at weaning, and pre-
weaning lamb survivability were recorded from
311 lambing at the village breeding centre for
Batur sheep. Least squares procedure by the
(GLM) was used to
identify the effect of parity on litter size at birth

General Linear Model

and at weaning. Preweaning survivability was
analyzed using the Chi-squares.
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Results and Discussion

Litter sizes at birth and at weaning
The overall letter size at birth and at
weaning of Batur sheep were presented in
Table 1. Average litter sizes at birth was
1.55+0.03 lambs and litter size at weaning was
1.36+0.03 lambs. This finding are close to those
obtained by Sutama (1991), which litter size at
birth of Indonesian Fat Tailed Sheep was 1.57.
Litter size at birth on Local sheep was 1.61+0.14
lambs (Astuti et al. 1984). Litter size of Sumatra
Thin Tailed sheep averaged 1.52+0.04 lambs at
birth 1.23+0.04
(Doloksaribu et al.,

and lambs at weaning
2000) which have a
relatively low frequency of the prolificacy gene
(Roberts, 2000). Subandriyo et al. (1996) and
Gatenby et al. (1997) reported the litter size of
Sumatra sheep and crosses with imported
breeds St.Croix, Barbados Blackbelly were 1.5,
1.49, and 1.46 lambs, respectively.

Prayitno (2010) reported that Batur sheep
resulted from crossing between local breeds
(Fat Tailed Sheep, Thin Tailed Sheep, Garut
Sheep) breed (Merino).
Molecular analysis reveled that Batur sheep

and imported
were close to Merino breed in term of very
Ekiz et al., 2005
reported litter size at birth and at weaning of
Turkish Merino were 1.42 and 1.36 lambs,
respectively. Other researchers report the litter

close in genetic distance.

size at born was 1.36-1.62 for Karacabey
Merino ewes (.zcan et al., 2002; Y&lmaz et al.,
2003; Altonel et al.,, 2000). The litter size at
weaning for Konya Merino ewes ranged from
1.10 to 1.39 (Thieme et al., 1999). The litter size
at birth and at weaning obtained in the current
study of Batur ewes were higher than the
reports summarized above for Turkish Merino
ewes.

Litter size of Batur ewes was affected by
ewes age (parity) and litter size at weaning
increase with increasing parity (Tabel 1). This
analysis revealed that litter size at weaning
differed (P<0.001) among ewes parities. These
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results agree with those obtained by Afolayan
et al. (2008), Ekiz et al. (2005), and Maria and
Ascaso (1999). It is well documented that litter
size improves with advance in age through
increased ovulation rate, uterine capacity and
other maternal traits affecting the reproductive
efficiency of the ewe (Fahmy, 1990). Lower
prolificacy of primiparous ewes may be
associated with an underdeveloped state of the
reproductive features required for successive
litter of

multiparous reached

compared with those

that

bearing
does have
physiological maturity.

In this current study, the lowest litter
found in the first parity and the largest litters
were observed in ewes in their third and fourth
parities (Table 1). There was a tendency for the
productivity of ewes to improve with age (Ekiz
et al.,, 2005) generally reaching a maximum
between four and seven years of age for ewes.
Litter size of Turkish Merino at 2, 3, 4, 5, 6, and
7 years old of age were 1.18, 1.38, 1.49, 1.51,
1,49 and 1.48 lambs (litter size at birth); and
1.01, 1.33, 1.42,1.43, 1.47 and 1.43 (litter size
at weaning), respectively. In other breeds,
prolificacy was affected by age of the ewe and
was highest for ewes lambing between 4 and
either 7 (Polypay) or 8 (Targhee and Suffolk)
years of age. Peak prolificacy was generally
achieved between 4 and 8 years of age. Ewes
that were more than 8-year-old at lambing had
0.17+0.20 fewer lambs per ewe lambing than

the 3- to 6-year-old ewes (Notter, 2000).

Preweaning lamb survivability

Overall preweaning survivability of Batur
lambs was 88 percent (Table 2). Survival rates
observed for Batur lambs were better than
those observed by other researchers for various
Indonesian breeds (Sodig, 2000; Sodiq and
Tawfik, 2004; Anggraeni et al., 1995). The
average lamb survivability of local sheep under
traditional and improved management were 64
and 91 percent (Sodig, 2000), 80 and 97
percent (Anggareni et al., 1995), respectively.
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Inounu et al. (1993) observed of Javanese ewe

found that stillbirths constituted 52% of
mortality to weaning.
The result of the Chi-square test on

preweaning survivability rate is presented in
Table 2. Single Batur lamb survivability (94%)
was significantly higher (P<0.05) than in twins
(84%). In general, this finding agrees with
results other researchers that lambs in larger
litters have lower survival rates (Southey, 2003;
Southey et al.,, 2001; Maria and Ascaso,1999).
Single and twin lambs had 70 and 53% lower
hazard of mortality than multiple-born lambs,
respectively (Southey, 2003). On the other
hand, single and twin lambs had 29 to 43% and
47 to 55%, respectively, of the hazard of
multiple lambs (Southey et al., 2001) and higher
litter sizes have reduced birth weight and hence
the survival of lambs (Turkson and Sualisu,
2005; Susi¢ et al.,, 2005). The causes of lamb
mortality were largely linked to management
since they mainly related to low birth weights
(Mukasa-Mugerwa et al., 2000). Survival from
birth to weaning is directly related to the
weights of individual lambs at birth, and there
is a strong inverse relationship between survival
to weaning, and litter size.

Doloksaribu et al. (2000) working on
Indonesian Thin Tailed ewes in Sumatra found
that mortality increased substantially with litter
size; it was 3.1% for single lambs, 19.6% for
twins and 54.7% for triplets and quadruplets.
Mortality in the first and second litters was 12.4
and 26.1%, respectively. Larger litters comprise
a larger proportion of ewe weight gain during
gestation than do singles (Inounu et al., 1993),
so after parturition ewes with larger litters have
lower body reserves and are less able to
provide colostrum and milk for the small lambs
in those litters. This leads to lower survival
2000).
Moreover, the low survival rates in larger litters

rates of lambs to weaning (Roberts,

are exacerbated when the level of nutrition is
low. Survival of lambs, particularly those in
larger litters, is dependent on the levels of
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nutrition and management in a flock. The
survival rates of lambs in larger litters, would
increase from the commencement of better
husbandry in a flock, and continue to improve
over a full reproductive cycle. Survival of lambs
is inversely related to litter size regardless of
the level of husbandry.

The result of the Chi-square (Table 2)
revealed that Batur lambs survivability was
significantly different (P<0.001) among parities.
Batur lambs survivability increased by
advancing parities and indicating that age of
ewe was important. These results agree with
finding of Roberts (2000), Doloksaribu et al
(2000), and Gatenby et al. (1997). Maria and
Ascaso. (1999) revealed that lamb mortality in
ewes in first parity ewes was higher than that

observed in adult ewes. Sierra (1990) working

with cross-bred RA and RO ewes found an
increasing lamb mortality across parities. Litter
size increased progressively with advance in
parity (Maria and Ascaso. 1999). It is well
documented that litter size improves with
advance in age through increased ovulation
rate, uterine capacity and other maternal traits
affecting the reproductive efficiency of the ewe
1990). The
observed in ewes in their fourth parity). This

(Fahmy, largest litters were
may be attributed to the physiological maturity
of older Batur ewe and their ability to provide
enough milk for producing high weight lambs.
Birth weight is a risk factor for lamb survival
(Mukasa-Mugerwa et al., 1994) and influenced
by ewe prenatal nutrition, litter size, placental
size and foetal genotype (Haughey, 1991).

Factors which contribute to low birth

Table 1. Least squares means (LSM) and standard error (SE) for litter size at birth and weaning by

parity of Batur ewes

Litter size at bith

Litter size at weaning

Variable (head) (head)
n LSM SE n LSM SE
Overall 311 1.55 0.03 275 1.36 0.03
Parity ns *E
Parity 1 156 1.53 0.04 136 1.24° 0.05
Parity 2 92 1.56 0.05 80 1.45° 0.05
Parity 3 47 1.57 0.07 44 1.51° 0.07
Parity 4 16 1.56 0.12 15 1.50° 0.13

Values bearing different superscript at the same column differ significantly (P<0.05); ns P> 0.05, * P<0.05, ** P<0.01

Table 2. Preweaning lamb survivability by type of birth and parity of Batur ewes

Sources Number of born Preweaning lamb survivability
(n, %) (n, %)
Overall 311 (100) 275 (88.42)
Type of birth
Single 141 (45.3) 132 (93.62)
Double 170 (54.7) 143 (84.11)
x> =3.93, P<0.05
Parity
Parity 1 156 (50) 136 (87.18)
Parity 2 92 (30) 81 (88.02)
Parity 3 47 (15) 43 (91.49)
Parity 4 16 (5) 15 (93.75)

x> =306.72, P <0.001
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weight also tend to reduce foetal lipid reserves,

limit neonatal vigour, impair colostrum
production and restrict ewe milk production
(Mellor and Murray, 1985). As a consequence,
lambs born light are also more susceptible to
the SME syndrome (Davis et al., 1981).

Roberts (2000) reviewed on Indonesian
sheep found that about 40% of the total deaths
were attributed to lambs being small, weak or
immature, and 11% to mis-mothering. For
increasing lamb survivability, Mukasa-Mugerwa
et al. (2000) has recommend regarding farm
practices tropical sheep

production. In particular, since the relationship

management of
between birth weight and survival is causative,
it would be advisable to introduce farm
(animal) management routines which can help
to increase birth weight. One option is to
supplement ewes in the last trimester (Mukasa-
Mugerwa et al., 1994), especially animals in
poor body condition carrying twins since both
the udder rapid

development during this period. After birth,

foetus and undergo
steps need to be taken to reduce losses in low
weight lambs. One option is to cross-foster or
graft light, weak, orphan or abandoned lambs
shortly after parturition. The rotation of twins
during nursing can also help to ensure that each
gets enough milk. Increased care for twins,
which are more likely to suffer from the SME
syndrome, might lead to a recognisable
increase in lamb survival and flock productivity.
Ensuring strong ewe-lamb bonding within 12-24
h

production by dams and increased intake by

of delivery also enhances colostrum

lambs.

Conclusions

Average litter size at birth and at weaning,
and lambs survivability till weaning of Batur
ewe were 1.55+0.03 and 1.36+0.03 lambs; and
88.42 percent, Litter
weaning survivability

respectively. size at

and lambs were

significantly different among parities and

increased by advancing parities. Its indicating
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that age of ewe was important factor in early
period for the successful program for producing
lambs. Survivability of single lamb (93.62%) was
that (84.11%).
Increased care for twins by providing proper

significantly  higher twins

management might lead to a recognizable
increase in lamb survival and flock productivity
of Batur sheep.

Acknowledgement

Sincere thanks are addressed to the Batur
sheep farmer group at the upland areas of

Banjarnegara regency for their help and

cooperation in this study.

References

Afolayan R A, NM Fogarty, AR Gilmour, VM Ingham,
GM Gaunt and LJ Cummins. 2008. Reproductive
performance and genetic parameters in first
cross ewes from different maternal genotypes. J.
Anim. Sci. 86:804-814.

Altdnel A, H GneR, A Ydlmaz, T K&rmd&zdbayrak, V
Akg.nd.z. 2000. Comparison of the important
production traits of Turkish Merino and
indigenous K&v&rcék sheep breeds. Ustanbul
Univ. Vet. Fak. Derg. 26: 527-542.

Amer PR, JC McEwan, KG Dodds and GH Davis. 1999.
Economic values for ewe prolificacy and lamb
survival in New Zealand sheep. Livest. Prod. Sci.
58:75-90.

Anggraeni D, RSG Sianturi, E Handiwirawan and B
Setiadi. 1995. Dampak perbaikan tatalaksana

pemeliharaan terhadap produktivitas induk
kambing dan domba di pedesaan. Prosiding
Seminar  Nasional Sains dan  Teknologi

Peternakan. Ciawi-Bogor, 25-26 Januari 1995.

Astuti M. 1984. Production parameters of goat and
sheep in tretep upland area, district of
Temanggung. Proceedings of Scientific Meeting
on Small Ruminant Reserach, Bogor, 22-23
Nopember 1983. Pp: 114-121.

Baneh H and SH Hafezian. 2009. Effects of
environmental factors on growth traits in Ghezel
sheep. African J. Biotech. Vol. 8(12): 2903-2907.

Ekiz B, M Ozcan and A Yilmaz. 2005. Estimates of
phenotypic and genetic parameters for ewe
productivity traits of Turkish Merino (Karacabey
Merino) sheep. Turk J. Vet. Anim. Sci. 29:557-
564.

Bromley CM, LD Van Vleck and GD Snowder. 2001.
Genetic correlations for litter weight weaned
with growth, prolificacy, and wool traits in



A Sodiq et al/Animal Production 13(3):166-172

Columbia, Polypay, Rambouillet, and Targhee
sheep. J. Anim. Sci. 79:339-346.

Casas E, BA Freking and KA Leymaster. 2005.
Evaluation of Dorset, Finnsheep, Romanov,
Texel, and Montadale breeds of sheep: V.
Reproduction of F1 ewes in spring mating
seasonsl. J. Anim. Sci. 83:2743-2751.

Casellas J, G Caja, A Ferret and J Piedrafita. 2007.
Analysis of litter size and days to lambing in the
Ripollesa ewe. Il. Estimation of variance
components and response to phenotypic
selection on litter size. J. Anim. Sci. 85:625-631.

Conington J, SC Bishop, AW Waterhouse and G
Simm. 2004. A bioeconomic approach to derive
economic values for pasturebased sheep genetic
improvement programs. J. Anim. Sci. 82:1290-
1304.

Davis SR, PV Rattray, ME Petch and DM Duganzich.
1981. Inter-relationships of placental
development with nutrition in pregnancy and
lamb birth weight. Proc. NZ. Soc. Anim. Prod.
41:218-223.

Dinas Pertanian, Perikanan dan Peternakan Kab.

Banjarnegara.  2010. Statistik  Peternakan
Kabupaten Banjarnegara Tahun 2010.
Banjarnegara.

Doloksaribu M, RM Gatenby, Subandriyo and GE
Bradford. 2000. Comparison of Sumatra sheep
and hair sheep crossbreds. Ill. Reproductive
performance of F2 ewes and weights of lambs.
Small Rum. Res. 38:115-121.

Duguma G, SJ Schoeman, SWP Cloete and GF
Jordaan. 2002. Genetic and environmental
parameters for ewe productivity in Merinos.
African J. Anim. Sci. 32: 154-159.

Ekiz B, M Ozcan, A Yilmaz and A Ceyhan. 2005.
Estimates of phenotypic and genetic parameters
for ewe productivity traits of Turkish Merino
(Karacabey Merino) sheep. Turk. J. Vet. Anim.
Sci. 29:557-564.

Fahmy MH. 1990. Development of DLS breed of
sheep: Genetic and phenotypic parameters of
date of lambing and litter size. Can. J. Anim. Sci.
70:771-778.

Gatenby RM, GE Bradford, M Doloksaribu, E Romjali,
AD Pitono, H Sakul. 1997. Comparison of
Sumatra sheep and three hair sheep
crossbreeds. |. Growth, mortality and wool cover
of F1 lambs. Small Rum. Res. 25:1-7.

Gatenby RM, M Doloksaribu, GE Bradford, E Romjali,
A Batubara and | Mirza. 1997. Comparison of
hairsheep and their crossbreeds Il. Reproductive
performance of F; ewes. Small Rum. Res.
25(2):161-167.

Haughey KG. 1991. Perinatal lamb mortality: its
investigation, causes and control. J. Afri. Vet.

171

Assoc. 62:78-91.

Inounu |, L Iniguez, GEBradford, Subandriyo and B
Tiesnamurti. 1993. Production performance of
prolific Javanese ewes. Small Rum. Res. 12: 243-
257.

Kunenea NW, CC Bezuidenhout and IV Nsahlai.
2009. Genetic and phenotypic diversity in Zulu
sheep populations: Implications for exploitation
and conservation. Small Rum. Res. 84:100-107.

Lopez-Villalobos N and DJ Garrick. 1999. Genetic
parameter estimates for lamb survival in Romney
sheep. Proc. NZ. Soc. Anim. Prod. 59:121-124.

Maria GA and MS Ascaso. 1999. Litter size, lambing
interval and lamb mortality of Salz, Rasa
Aragonesa, Romanov and Fl1 ewes on
accelerated lambing management. Small Rum.
Res. 32:67-172.

Mellor DJ and L Murray. 1985. Effect of maternal
nutrition on udder development during late
pregnancy and colostrum production in Scottish
Blackface ewes with twin lambs. Res. Vet. Sci.
39:230-234.

Mokhtari MS, A Rashidib and AK Esmailizadeh. 2010.
Estimates of phenotypic and genetic parameters
for reproductive traits in Kermani sheep. Small
Rum. Res. 88:27-31.

Morris ST. 2009. Economics of sheep production.
Small Rum. Res. 86:59—-62.

Mukasa-Mugerwa E, A Lahlou-Kassi, D Anindo, JEO
Rege, S Tembely, M Tibbo and RL Baker. 2000.
Between and within breed variation in lamb
survival and the risk factors associated with
major causes of mortality in indigenous Horro
and Menz sheep in Ethiopia. Small Rum. Res. 37:
1-12.

Mukasa-Mugerwa E, AN Said, A Lahlou-Kassi, J
Sherington and ER Mutiga. 1994. Birth weight as
a risk factor for perinatal lamb mortality and the
effects of  stage of  pregnant ewe
supplementation and gestation weight gain in
Ethiopian Menz sheep. Prev. Vet. Med. 19(1):45-
56.

Notter DR. 2002. Opportunities to reduce
seasonality of breeding in sheep by selection.
Sheep Goat Res. J. 17:20-32.

Notter DR. 2000. Effects of ewe age and season of
lambing on prolificacy in US Targhee, Suffolk and
Polypay sheep. Small Rum. Res. 38:1-7

Prayitno. 2010. Analisis Genetik dan Kekerabatan
Domba Batur dengan Domba Lokal dan Merino
Menggunakan Marker RAP-DNA. Laporan
Penelitian Hibah Doktor. Universitas Gadjah
Mada, Yogyakarta.

Rao S and D R Notter. 2000. Genetic analysis of litter
size in Targhee, Suffolk, and Polypay sheep. J.
Anim. Sci. 78:2113-2120.



A Sodiq et al/Animal Production 13(3):166-172

Rosati A, E Mousa, LD Van Vleck and LD Young.
2002. Genetic parameters of reproductive traits
in sheep. Small Rum. Res. 43:65-74.

Riggio V, R Finocchiaro and SC Bishop. 2008. Genetic
parameters for early lamb survival and growth in
Scottish Blackface sheep. J. Anim. Sci. 86:1758-
1764.

Roberts JA. 2000. Frequency of the prolificacy gene
in flocks of Indonesian thin tail sheep: a review.
Small Rum. Res. 36:215-226.

Shahroudi EF, MM Bahrini, D Ven Doulk, MM
Danesh. 2002. The factor affecting some
economical traits in Kermani sheep. J. Agric. Sci.
33:395-402.

Sodig A. 2011. Model pengembangan sumberdaya
genetik domba batur berbasis sumberdaya lokal
di dataran tinggi kabupaten Banjarnegara.
Prosiding Seminar Pemuliaan Berbasis Potensi
dan Kearifan Lokal Menghadapi Tantangan
Globalisasi. Purwokerto, 8-9 Juni 2011.

Sodig A. 2000. Ewe and doe productivity under
village and improved management system.
Proceedings of International Symposium Cum
Workshop Sustainable Development in the
Context Globalization and Locality. Bogor, Sept.
18-22, 2000. Pp:119-124.

Sodig A and ES Tawfik. 2004. Productivity and
breeding strategies of sheep in Indonesia. J.
Agric. and Rural Dev. in the Tropics and
Subtropics. 105(1):71-82

Southey BR, SL Rodriguez-Zas and KA Leymaster.
2003. Discrete time survival analysis of lamb
mortality in a terminal sire composite
population. J. Anim. Sci. 81:1399-1405.

Southey BR, SL Rodriguez-Zas and KA Leymaster.
2001. Survival analysis of lamb mortality in a

172

terminal sire composite population. J. Anim. Sci.
79:2298-2306.

Subandriyo, B Setyadi, M Rangkuti, K Dwiyanto and
LP Batubara. 1996. Breeding synthetic sheep
crossing between Local Sumatra Sheep and Hair
Sheep. Centre of Research and Development of
Livestock, Bogor.

Susi¢ V, V Pavié, B Mio¢, | Stokovié¢, and AE Kabalin.
2005. Seasonal variations in lamb birth weight
and mortality. Vet. Arhiv. 75(5):375-381.

Sutama IK. 1991. Production and reproductive
performance of Javanese Fat-Tail Sheep.
Proceeding of a Workshop Production Aspects
of Javanese Fat-Tail Sheep in Indonesia. Surabaya
10-11 August . Pp:69-77.

Thieme O, M Karazeybek, HU Zbayat and RS Zmen.
1999. Performance of village sheep flocks in
Central Anatolia, Il. Fertility and productivity of
ewes. Turk. J. Vet. Anim. Sci. 23:175-181.

Turkson PK and M Sualisu. 2005. Risk factors for
lamb mortality in Sahelian sheep on breeding
station in Ghana. Trop. Anim. Health and Prod.
37:49-64.

Y6lmaz A and A Altdnel. 2003. The fertility and milk
production traits of Chios X Kdvdrcok (F1) ewes
mated with German Black-Headed Mutton rams
to produce crossbred slaughter lambs, in
comparison with Kdvorcdk and Turkish Merino
ewes. Ustanbul .niv. Vet. Fak. Derg. 29:221-227.

Zcan M, MA Ydlmaz and Akg.nd.z. 2002.
Investigation on improving the meat production
of slaughter lambs by crossbreeding studies
between Turkish Merino, Chios and Kovorcok
sheep breeds. 1. Fertility, lamb survival and
growth of lambs. Turk. J. Vet. Anim. Sci.26:517-
523.



