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Abstract. The objective of this study was to calculate productivity indexes of
Sumatera Cross Sheep (SC) ewes based on performances of birth weight, weaning
weight, and daily weight gain. Study used 45 ewes that were naturally bred with a
female to male of 7:1, mating three times in two years. Lambs were observed from
birth to weaning until 2 mo. divided based on single litter size (LS1) and twins
(LS2). Productivity indexes of the ewes were calculated from data of lambing
interval, average birth weight and average weaning weight. Birth weight, weaning
weight and daily weight gain from birth to weaning between LS1 and LS2 were
also compared. The productivity index of SC ewes resulted for 7.99 kg. Lambs at
LS 1 to LS 2 were significant differences (P< 0.05) on birth weight (3.0± 0.2 kg
vs 2.2± 0.3 kg), weaning weight (9.4± 1.9 kg vs 6.6± 1.9 kg) and daily weight
gain (6.4 ± 1.9 g vs. 4.4 ± 2.0 g). It was concluded that the productivity indexes
of the SC ewes were moderate while the single lambs had higher performances
than the twin lambs.
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1 Introduction

Sheep in Indonesia have high productivity because they have a reproductive cycle that
is not influenced by seasons so they can give birth throughout the year. Sumatera Cross
ewe is a crossbreed from Sumatera ewe and St. Croix ewe (50%:50%).

Sumateran ewe have resistance to worms [1] while St. Croix ewe have a good growth
and easily adapt to various climates. In coldweather, St,Croix ewe cangrowa thickwinter
coat which is then shed during warm weather. It’s coat hair has a hollow which allows
to shed water and able to tolerate heat and humidity as well as cold weather. They have
superior resistance to parasites, good health but have a few nail problems. Considered
by many as ‘Parasitic Pasture Vacuums’, St. Croix helps to eliminate parasites from
pastures thereby reducing the need for frequent worming [2].

© The Author(s) 2023
E. Widodo et al. (Eds.): ICESAI 2022, ABSR 28, pp. 169–174, 2023.
https://doi.org/10.2991/978-94-6463-116-6_22

http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-116-6_22&domain=pdf
http://orcid.org/0000-0003-1647-5855
http://orcid.org/0000-0001-9268-0338
http://orcid.org/0000-0003-0317-9942
http://orcid.org/0000-0003-2509-8625
http://orcid.org/0000-0002-1586-2960
http://orcid.org/0000-0002-9604-4491
https://doi.org/10.2991/978-94-6463-116-6_22


170 A. Hafid et al.

Selection to select prospective ewe to be maintained in breeding area is carried
out to improve performance that has economic value, including weaning weight. The
productivity of ewe can be measured based on the weaning weight offspring produced
at each parity and calving distance. Weaning weight per parity and calving distance are
used to calculate the EweProductivity Index (EPI)which able to indicate the productivity
of ewe.

Productivity indexes has been calculated on PO cow [3], etawa crossbread goat [4],
thin tail lamb [5], Komposit Sumatera and Barbados Cross sheep [6] but no studies have
been conducted on Sumatera Cross Sheep. The objective of this study was to calculate
productivity indexes of Sumatera Cross Sheep (SC) based on performances of birth
weight, weaning weight, and daily weight gain.

2 Materials and Method

2.1 Animals

The research was conducted by survey method. Research material in the form of record-
ing of birth, weaning, and weaning weights of Sumatera Cross Sheep (SC) ewes. Study
used 45 ewes that were naturally bred with a female to male of 7:1, mating three times
in two years. Lambs were observed from birth to weaning until 2 mo. divided based on
single litter size (LS1) and twins (LS2). Productivity indexes of the ewes were calculated
from data of lambing interval, average birth weight and average weaning weight. Birth
weight, weaning weight and daily weight gain from birth to weaning between litter size
(LS) 1 and LS 2 were also compared.

2.2 Methods

Sampling method using purposive sampling with ewe restriction which has a recording
at first and second parity, a number of 45 heads of Sumatran Cross ewes. The research
method was done by looking and observing the recording data that has been collected.
The observed variables include litter size, lambing interval, and weaning weight of lamb.
Data obtained from research results tabulated, corrected and calculated the EPI value.
Data weaning weight correction for sex, ewe age and 60 days of weaning weight, using
formula according to recommendation of [7] as follows:

CWW =
{[

WW - BW

WA
(60)

]
+ BW

}
{SCF}{EACF} (1)

Description:
CWW: Corrected Weaning Weight
WW: Weaning Weight
BW: Birth Weight
WA: Weaning Age
SCF: Sex Correction Factors
EACF: Ewe Age Correction Factors
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The corrected weaning weights were used for calculate the EPI value of each ewe
with formula according to recommendation of Hardjosubroto [7] as follows:

EPI = 12(CWW)

LI
(2)

Description:
EPI: Ewe Productivity Indexes
LI: Lambing Interval
CWW: Corrected Weaning Weight

2.3 Statistical Analysis

The birth weight, weaning weight, and daily weight gain was analyzed using one-way
analysis of variance (ANOVA). The model used was as follows:

Yij = μ + Ti + εi

Differences were considered significant at P < 0.05.

3 Results and Discussion

3.1 Trend of the Birth Weight to Weaning Weight

Based on the results of the study, it was found that there was a significant difference (P
< 0.05) in birth weight, weaning weight and daily weight gain between single lambs
and twin lambs (Table 1).

3.2 Corrected Weaning Weight

The results show that the corrected weaning weight (CWW) for single lambs was higher
(9.4 kg ± 1.9) than twin lambs (6.6 kg ± 1.9) (P < 0.05) (Fig. 1).

The tendency of higher weaning weights in single lambs compared to twin lambs
could be due to the lack of competence to obtain food. The single lambs get more food
while still in the fetal state compared to twin one. So that the birth weight of the single
lambs is tend to be higher. The birth weight will affect to weaning weight. Hafid et al.
[8] also reported that birth weight and weaning weight in goat would decrease when
litter size was higher (Fig. 2).

Table 1. Comparation of birth weight, weaning weight and daily weight gain between single
lambs and twin lambs.

Birth Type Birth Weight
(Average ± SD)

Weaning Weight
(Average ± SD)

Daily Weight Gain
(Average ± SD)

Single 3.0 ± 0.2a 9.4 ± 1.9a 6.4 ± 1.9a

Twin 2.2 ± 0.3b 6.6 ± 1.9b 4.4 ± 2.0b

a,bDifferent letter in the same coloumn show significantly different (P < 0,05).
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Fig. 1. A comparation of birth weight, weaning weight and daily weight gain between single and
twin lamb.

Fig. 2. Weaning weight trend of lambs

3.3 Ewe Productivity Indexes

Based on the results of the study, the productivity index of Sumatera Cross Ewe is 7.99±
2.41. This means that Sumatera Cross Ewes can produce lambs with a weaning weight of
7.99 kg for one year. Productivity indexes can be affected by litter size, lambing interval
and birth weight which will affect to weaning weight.

The differences in genetic conditions and age differences can affect litter size. The
difference in age determines the litter size value. The increasing of age will increase
the number of litter size [5]. Weaning weight also affects to productivity indexes and
the weaning weight can be affected by milk consumption. Previous study reported that
the days open are affected to milk production in ongoing lactation, and also affect the
success of breeding and lambing intervals [9]. Furthermore Najmuddin and Nasich [5]
also reported the highest productivity index is found in ewe with low lambing interval.
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The doe which has first parity usually has the kid birth weight lower, this is because the
first parity of the doe has yet the average body weight for first mating. So that the feed
consumed is not only used for fetus but also for the growth of the doe [10].

4 Conclusion

The productivity indexes of the SC sheep were moderate while the single lambs had
higher performances than the twin lambs.
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