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ABSTRACT 

This study aims to determine the effect of litter size of ewes and lamb performances under an intensive care management 

system. The material used was 20 ewes consisting of single and twin litter sizes given the same rations. Ewes were kept 

in individual cages from four months of gestation to one month postpartum. The variables observed were ewe’s 

consumption, body weight, Body Condition Score (BCS), birth weight, and Average Daily Gain (ADG). Data were 

analyzed using one-way ANOVA (SPSS ver. 22). The results showed that the consumption of DM, CP was significantly 

different (P<0.05). The bodyweight of gestation, parturition, and one month after lambing ewes between litter sizes were 

not significantly different (P>0.05). Ewes BCS significantly affected the performances of single and twin litter sizes 

(gestation; 3.12±0.24 vs. 2.83±0.29 and one month after lambing; 2.82±0.25 vs. 2.50±0.00). The total birth weight of 

twins was higher than that of single twins (2.15±0.42 vs. 2.79±0.22 kg/ewe), while body weight after lambing and ADG 

of lambs was not significantly different (P>0.05). This study concluded that the litter size affects the BCS of ewes and 

the birth weight of the lambs, so it was a suitable parameter for ewe selection. 
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1. INTRODUCTION 

Sheep are one of the small ruminant livestock 

commodities generally kept by smallholder farmers, 

sheep can be maintenance easily and prolific in lambing. 

The sheep management level of success can be measured 

from productivity, such as the fertility level of ewes in 

the prolific ability to lambing. The number of offspring 

or litter size is influenced by the interaction of genetic 

and environmental factors. Litter size can be limited by 

ovulation rate, uterine capacity, age at first lambing, 

parity, mortality of pre-weaning lamb and ewe's body 

condition. Environmental factors which include feed and 

maintenance management can support the ewe’s 

productivity. The quality and quantity of feed affect the 

ewe’s reproduction [1]. 

The requirement for lactating ewes is higher to fulfil 

the basic needs and milk production. Nutrient intake 

during lactation can maintain ewe’s body weight and 

BCS 2.5-3.0 which affect the growth rate of lamb until 

weaning [2,3]. The growth of pre-weaned lamb is mostly 

from milk consumption. In the terms of ewe’s milk 

production is less than optimal, it will have an impact on 

the lamb's growth rate. According to [4] a single litter size 

type has a greater chance of achieving weaning weights 

than twin litter sizes, in that there is no competition in 

consuming milk according to the lamb's needs. This 

study was conducted to determine the effect of litter size 

on the performance of lactating ewes. 

2. MATERIAL AND METHODS 

The study was carried out from August 2020 to March 

2021, the rearing was located at Mendo Galak Farm, 

Yogyakarta. Using 20 DET-Garut composite sheep, 2-3 

years old and 4 months gestation. The ewes were divided 

into two groups at parturition based on single and twin 

litter sizes. Sheep were kept in individual cages with a 
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size of (1x1.1 m2), equipped with feeders and drinking 

place. The feed had been given each day the same feed 

for 1 month postpartum. Ewes were fed 3% of body 

weight (dry matter) with a proportion of 50% dry water 

spinach (Ipomea reptans) and 50% concentrate KJUB 

Puspetasari F31, the nutrient content of the feed was 

shown in Table 1. Feeding was carried out twice a day at 

07.00 and 15.00 in another way the drinking water was 

provided ad-libitum. Measurement of feed consumption 

was carried out by weighing the feed given and the rest 

for one month, adjusted to exactly one month after 

lambing. Samples of feed and feed residues were 

analyzed in the Forage Animal Feed laboratory, UGM. 

Table 1. Nutrient content of feed (%) 

Nutrient contents Value  

Dry matter 86.94 

Crude protein* 12.47 

Crude fiber 19.88 

Crude fat 3.55 

Ash 11.49 

Organic matter  88.51 

Total digestible nutrient** 60.00 

Analysis at forage and pasture science laboratory, 

Animal Science UGM 

*Analysis at BPMSP, Agriculture Ministry 

**Result based on Hartadi et al. (1980) formulation 

BCS was rated on ewes at 4 months gestation, 

parturition, and 1 month postpartum. The score scale was 

1 (thin) - 5 (obese) through observation and palpation of 

the spinous processes and transverse processes to assess 

body condition [5]. The following was how to assess 

ewe's BCS through palpation as shown in Figure 1.  

The data observed included feed consumption and 

ewe’s performance such as body weight, BCS and ADG 

of lambs. Feed consumption is calculated from the 

amount of feed given minus the remaining feed. Nutrient 

consumption measured was dry matter (DM), crude 

protein (CP), and Total Digestible Nutrients (TDN). 

ADG is obtained from weighing which is carried out once 

a month, in the morning before fed, then the final weight 

is reduced by the initial weight divided by the 

maintenance time. 

 

Figure 1. BCS assessment by palpation 

Description: Prosessus spinosus (1) 

Fat (2) 

Muscle (3) 

Prosessus transversus (4) 

The research data obtained were analysed by one-way 

analysis of variance (one-way ANOVA), if the results 

were significant (P<0.05) followed by Duncan's New 

Multiple Range Test (DMRT) with the help of Statistical 

Product and Service Solution (SPSS ver. 22). Data were 

analysed to see differences between single and twin litter 

size groups. 

Table 2. Nutrient balance of ewes with different litter size 

Variable 
Litter size 

Single Twin 

Body weight (kg)ns 22.50±5.10 20.21±2.88 

Nutrient intake (g/BW0.75)   

Dry Matter 122.38±23.28a 158.14±28.48b 

Crude Protein 18.34±3.96a 23.94±3.55b 

TDNns 86.95±18.53 110.29±21.77 

Nutrient requirement (g/BW0.75)   

Dry Matterns 308.71±50.60 285.57±30.59 

Crude Proteinns 33.03±5.41 38.27±4.10 

TDNns 182.14±39.85 185.62±19.88 

Nutrient Balance (g/BW0.75)   

Dry Matterns -186.32±63.61 -127.44±40.82 

Crude Proteinns -14.69±7.78 -14.32±5.28 

TDNns -95.18±39.88 -75.33±26.12 

ns Non-significant; a,b Different superscript in the same row shows significant result (P<0.05) 
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3. RESULTS AND DISCUSSION 

3.1. Ewe’s Nutrient Intake 

Nutrient consumption, nutrient requirements and nutrient 

balance were shown in Table 2. Nutrient requirements of 

lactating ewes are 3% dry matter of body weight, for 

ewe’s single litter size required 10.7% CP and 59% TDN. 

While the need for twin litter size lactating ewe required 

13.4% CP and 65% TDN from dry matter [6]. The 

consumption of dry matter and protein was significantly 

different between groups (P<0.05). This was a balance of 

protein levels as a stimulant for microbial growth in the 

rumen. [7] Synchronizing the availability of glucose from 

carbohydrates as energy and peptides in the form of 

protein nitrogen in the rumen increases microbial activity 

and rumen microbial protein synthesis. The results of this 

study were higher than [8] with the average consumption 

of local lactating ewe was DM 66.77-70.56 g/BW0.75 and 

CP 10.82-17.61 g/BW0.75. 

Consumption of ewe’s twin litter size was higher than 

single litter size, however entire ewe’s nutrient balances 

showed negative results. Increased nutrient requirements 

of ewe with single and twin litter sizes trigger a negative 

energy balance that occured during the final third of 

gestation (75% foetus growth) and 30 days of early 

lactation. Metabolic development and use of the energy 

of ewe’s body reserves followed a pattern that matches 

litter size [9]. The higher litter size then it would be 

higher ewe’s nutrient requirements to get energy balance. 

3.2. Ewe’s Performance 

The reproductive performance of ewe at different 

litter sizes was presented in Table 3. Ewe body weight, 

lamb body weight and ADG of lamb were not 

significantly different between litter sizes (P>0.05). 

According to [10] ewe’s body weight and BCS there were 

not related with weaning weight. [3] stated that the 

achievement of individual weaning weight and ADG 

from nutrient intakes. However, according to [11] ewe’s 

body weight, ADG of lamb, milk production and quality 

of milk composition were influenced by heavier ewe. 

The results of the study on BCS of gestation ewes, 

one month lactation and birth weight of lamb on litter size 

differences were significantly different (P <0.05). BCS 

was a reflection of the nutritional status of livestock 

which indicate changes in the thickness of adipose tissue 

and subcutaneous fat as body reserves. As the 

mobilization of ewe’s energy reserves during early 

lactation was associated with a decrease in BCS, but had 

no effect on body weight. The use of body reserves was 

associated as an adaptation of ewe to support the 

nutritional intake needs of lamb in the form of milk. 

Increased NEFA mobilized from adipose tissue responds 

to compensatory mechanisms, to balance energy deficit 

to support milk production [9].

Table 3. Reproductive performance of ewes in different litter size. 

Variable 
Litter size 

Single Twin 

Ewes body weight (kg) 

Gestationns 24.65±4.60 23.35±2.07 

Parturitionns 22.51±4.48 19.92±1.01 

1 month of lactationns 21.76±4.53 20.49±4.82 

Ewes body condition score 

Gestation 3.12±0.24b 2.83±0.29a 

Parturitionns 2.75±0.26 2.50±0.0 

1 month lactation 2.82±0.25b 2.50±0.00a 

Body weight and ADG of lamb 

Birth weight (kg/ewe) 2.15±0.42a 2.79±0.22b 

1 month (kg/ewe)ns 6.18±1.12 6.83±0.54 

ADG (g/ewe)ns 137.31±29.67 135.33±13.78 
ns non-significant 
a,b Different superscript in the same row shows significant result (P<0,05) 
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Insulin played a key role in the homeostatic mechanism 

of energy status which was negatively correlated with 

negative energy balance [12]. 

Birth weight was an important trait in the survival and 

growth of lamb during pre-weaning [13]. According to 

[14] there was an effect of ewe's BCS with lamb's birth 

weight, BCS 2.0 had lower birth weight and weaning 

weight of lambs compared to BCS 2.5-3.0 ewes.  

4. CONCLUSSION 

The concludes that the differences in litter size affect 

the performance of ewe, especially the decrease in BCS 

in the same feed and birth weight of lamb. It is necessary 

to improve the quality of feed for low BCS ewe and twin 

litter size in order to optimize ewe’s reproduction. 
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