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Abstract: The aim of the study is to determine the effects of different plane of nutrition during late pregnancy to lactation on 
the performances of ewes and their offspring to weaning. About 36 native Bengal ewes of last 7 weeks gestation were 
randomly assigned to four different groups (T0, T1, T2, T3). The T0, T1, T2 and T3 groups were supplemented a concentrate 
mixture at 0.0, 1.0, 1.5 and 2.0% of their body weight, respectively. Chopped German grass (Echinochloa polystachya) was 
provided as basal forages to ewes and a creep mixture (20 g/lamb/day) to the lambs from 2 weeks of age with a weakly 
increase of 10 g/lamb. The results shown that ewes dry matter intake (p < 0.01), milk yield (p < 0.05), days open (p < 0.01), 
live weight gain before lambing (p < 0.01) and at weaning (p < 0.01) and weight recovery from late gestation to weaning (p < 
0.05) improved with high plane of nutrition. Higher weight recovery found in T2 group. Litter size had an effect on (p < 0.01) 
all weight traits of lambs and ewes milk yield. Sex of lamb also affects (p < 0.05) the weaning weight and daily gain of lambs. 

Keywords: Native Bengal Ewes, Lambs, Pre and Post-natal Nutrition 

 

1. Introduction 

Currently, the livestock sector in Bangladesh produced 
only 30.18% total requirement of meat and the per capita 
meat consumption is still very low (only 8.6 kg) compared to 
developing countries (42.1 kg) and world (32.2 kg) [1]. To 
meet this huge gap, the meat production of the country must 
be increased in many folds with emphasizing different non-
popular species including sheep as a meat animal. 
Bangladesh has 3.16 million sheep which secure 3rd position 
in number among the ruminant species of the country [2]. 
Though the number of animals is satisfactory but their 
performance is very poor. Nutrition is one of the major 
limiting factors in livestock production in Bangladesh and 
more than 90% of the feed consumed by the ruminants in our 
country are rice straw [3]. During pregnancy, nutrition is one 
of the very important factors that determine many productive 

and reproductive qualities after birth. In the late gestation, the 
last six to eight weeks of pregnancy, 80% of fetal growth 
occurs, leading to a significant increase in nutrient 
requirements of the ewe [4]. Inadequate feed intake during 
late gestation might lead to a reduction in birth weight (BW), 
mammary development and milk production [5, 6, 7 and 8]. 
Besides that, when multiple bearing ewes offered additional 
feed in late pregnancy, lamb mortality was reduced for single 
and twin lambs [9]. Research also revealed that body weight 
(BW) of lambs were higher when the ewes were fed higher 
levels of protein compared to the one that fed on low levels 
(14.9 vs. 11.3% CP) during late gestation and early lactation 
[10]. Therefore, it is necessary to find out a suitable nutrition 
level for native Bengal ewes during late pregnancy to 
lactation in view of effective lamb production in Bangladesh. 
Thus, the research was undertaken to know the effect of 
different level of nutrition during late pregnancy and 
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lactation on the performances of native ewes and their lambs 
until weaning. 

2. Materials and Methods 

2.1. Experimental Site and Duration 

The experiment was carried out at the Goat and Sheep 
Production Research Farm, Bangladesh Livestock Research 
Institute (BLRI), Savar, Dhaka-1341, Bangladesh during 
November 2014 to April 2015. 

2.2. Experimental Animals and Feeding Management 

A total of thirty-six native Bengal ewes between 2 to 5 
parity were randomly allocated to four different treatment 
groups (T0, T1, T2, T3) at the stage of last 7 weeks pregnancy. 
Ewes were housed in individual cage and lambs remained with 
their dams until weaning except for the days of milk 
measurement. Ewes of all the treatment groups were supplied 
ad libitum German grass (Echinochloa polystachya) by 
chopping into the size of 1 to 1.5 inch. The ewes of T1, T2 and 
T3 group were supplemented with a concentrate mixture 
(Crushed Maize 40%, Soybean meal 26%, Wheat bran 22%, 
Rice polish 10%, Salt 1%, Vitamin-mineral premix 0.5% and 
DCP 0.5%), at the rate of 1.0, 1.5 and 2.0% of their body 
weight, respectively and maintaining T0 as control. After 
parturition, a creep mixture (Crushed maize 68%, Soybean 
meal 30%, Vitamin-mineral premix 1% and Salt 1%) was 
supplied to lambs at the age of 2 weeks @ 20g/lamb/day and a 
weekly increment of 10g/lamb/week was done. Beside this, a 
small amount of German grass was freely offered to the lambs 
in ad libitum basis from 04 weeks and onward. The required 
amount of grass and concentrates were divided into two equal 
parts and supplied twice daily (morning and evening). 

2.3. Parameter Studied 

Dry matter intake (DMI), weight changes during the 
period of pregnancy to lactation, milk yield (MY), rectal 
temperature, litter size and days open (DO) of ewes with 
birth weight (BW), sex, daily gain (DG) and weaning weight 

(WW) of lambs were recorded. Weight of individual animal 
was measured at the onset of the trial and subsequently on 
weekly basis. Besides weekly weight, ewes were also 
weighted daily from 05 days before of their expected 
lambing date until lambing to identify the weight before 
lambing. The weights of the new natal lambs were taken 
immediate after parturition and before suckling milk and then 
weekly basis. Weight of the ewes was also taken at 06 hours 
after parturition i.e. after expelling placenta. 

2.4. Milk Yield Measurement 

Milk yield (MY) of ewes were estimated by using the 
Peart method [11] that is, weighing of the lambs before and 
after suckling and removal of residual milk by hand. Briefly, 
MY of ewes were measured over a total of 24 hrs period and 
repeated over the lactation period. On the day of 
measurement lambs were removed at 20.00 hrs, and weighted 
(M1) at 7.00 h next morning and allowed lambs for 45 min to 
obtain milk, weighted again (M2) and the differences between 
M2 and M1 assume to be amount of milk consumed. There 
was no residual milk after suckling of lambs. The procedure 
repeated on the same day at 20.00 hrs to measured MY for 
the other half of the day. The sums of two suckling yields 
measurements were assumed to be milk yield over 24 hr 
periods. The single weekly estimate of MY was assumed to 
be representing the average MY for the week in which it was 
measured. 

2.5. Chemical Analysis of Experimental Diets 

Chemical compositions of the experimental diets are 
presented in the Table 1. Dry matter content of the feed was 
determined by drying the samples at 105oC overnight, while 
ash was measured by burning further at 600oC for 4 hours 
[12]. Dried samples were ground and passed through a 1 mm 
sieve before analysis. The CP content was determined using 
the Kjeldahl method [13]. The neutral detergent fibre (NDF) 
and acid detergent fibre (ADF) composition were analyzed 
using the method described by Goering and Van Soest [14]. 

Table 1. Chemical composition of the experimental diets. 

Diets DM (% Fresh) 
Chemical composition (%DM) Estimated ME 

(MJ/kg DM) 

Estimated TDN 

(%) Ash OM CP ADF NDF 

German grass 15.85 11.70 88.30 10.61 46.31 74.67 6.41 43.27 
Concentrate mixture (ewe) 87.65 9.56 90.45 18.27 12.71 19.97 12.39 81.92 
Creep mixture (lamb) 88.29 6.18 93.82 17.86 11.56 15.88 12.56 83.24 

 

2.6. Experimental Design and Statistical Analysis 

The experiment was arranged in a completely randomized 
design (CRD). The collected data were subjected to analysis 
of variance (ANOVA) using the general linear model (GLM) 
procedure of SAS 9.0 (2004). Significant differences among 
means were separated using the Duncan’s multiple Range 
Test (DMRT). 

3. Results and Discussion 

3.1. Performances of Ewes 

3.1.1. Ewes Live Weight Changes 

The effect of different level of concentrate 
supplementation from last 06 weeks pregnancy to lactation 
stage on ewes live weight changes are presented in Table 2. 
Maternal nutrition during last stage of pregnancy plays an 
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essential role in proper foetal and placental development that 
affects the health and productivity of the offspring. The 
results indicate that feeding concentrate had significant 
(p<0.01) effect on LWG during last 06 weeks of pregnancy. 
Similarly, ewes live weight recovery from last 06 weeks 
pregnancy stage to lamb’s weaning stage also significantly 
increased (p<0.05) in supplemented groups compare to 
control group (T0). Higher body weight recovery rate was 
found in T2 group (96.00%). On the other hand, the type of 

birth had only significant effect (p<0.05) on weight gain of 
ewes during last 06 weeks of pregnancy but not in WW and 
WR after lambing compare to initial weight. On this regard, 
it is also found that during late pregnancy, ewes with high 
plane of feeding made significantly higher live weight gain 
than those on low plane [7, 8]. The higher body weight 
recovery of supplemented groups during lactation would be 
expected to improve subsequent reproductive performances 
in ewes [11]. 

Table 2. Effect of different level of nutrition during late pregnancy to lactation and type of birth on weight (kg) changes of native Bengal ewes. 

Factors 
Initial weight 

(kg) 

LW day before 

lambing (kg) 

LW gain before 

lambing (kg) 

LW after 

lambing (kg) 

LW at weaning 

(kg) 

WR (%) from initial 

weight to lambing 

T0 (8) 25.84 27.42 1.58a 23.23a 20.95a 81.70a 
T1 (9) 26.42 30.81 4.39b 26.81ab 23.30ab 88.55ab 
T2 (9) 27.29 33.09 5.80b 28.50b 26.03b 96.00b 
T3 (7) 21.80 27.84 6.04b 22.57a 20.31a 94.11b 
Overall mean 25.54 29.98 4.44 25.50 22.84 90.10 
SEM 0.900 0.947 0.407 0.885 0.775 1.764 
Sig. Level NS NS ** * * * 
Type of Birth NS NS * NS NS NS 
Single (17) 25.74 29.24 3.50a 25.55 22.94 89.98 
Twin (15) 25.41 30.68 5.27a 25.48 22.80 90.20 
Triplet (1) 23.90 32.00 8.10b 25.00 21.70 90.79 
Overall mean 25.54 29.98 4.44 25.50 22.84 90.10 
SEM 0.900 0.947 0.407 0.885 0.775 1.764 

NS= Non significant; *P<0.05;** P<0.01; ab values within the same column with different superscripts differ significantly; LW= live weight; To= no 
concentrate supplementation, T1= Supplementation of concentrate at 1% of LW, T2= Supplementation of concentrate at 1.5% of LW; T3= Supplementation of 
concentrate at 2% of LW. 

3.1.2. Ewes Feed Intake 

The effects of different amount of concentrate offered 
during pre and post-natal period on DM intake of native ewes 
are shown in Table 3. There was a significant (p<0.01) effect 
on the overall DM intake of ewes (DMI during pregnancy + 
lactation stage) compare to control group (T0). Although DM 
intake among the groups T1, T2 and T3 were not differ 
significantly. Likewise, DM intake during pregnancy and 
lactation stage also differ significantly (p<0.01) among the 

different treatment groups compare to control group (T0). 
Ewes DMI from late pregnancy to lactation on their per cent 
body weight ware 3.05, 3.79, 3.38 and 4.06% for T0, T1, T2, 
T3, respectively and also differ significantly (P<0.01) among 
the groups. Other research also found a non-significant effect 
on total DM intake by level of concentrate from 110 days 
pregnancy to lambing when fed two types of hays (lucern and 
pasture) as basal feed [15]. They also observed intake 
decreased with increasing level of concentrates. 

Table 3. Effect of different level of nutrition during late pregnancy to lactation on the performances of native Bengal ewes. 

Parameters T0 T1 T2 T3 Overall mean SEM Lev. Sig. 

DMI of ewes (kg) 0.66a 0.94b 0.93b 0.89b 0.86 0.025 ** 
DMI during pregnancy (kg/day) 0.51a 0.94b 0.86b 0.90b 0.80 0.035 ** 
DMI during lactation (kg/day) 0.74a 0.95b 0.96b 0.88b 0.89 0.023 ** 
DMI on% LW of ewes 3.05a 3.79bc 3.38ab 4.06c 3.56 0.095 ** 
DMI on% LW of ewes during pregnancy 2.00a 3.36c 2.87b 3.64c 2.96 0.129 ** 
DMI on% LW of ewes during lactation 3.60a 4.03ab 3.66a 4.31b 3.88 0.092 * 
Litter Size (no.) 1.38 1.44 1.44 1.86 1.52 0.098 NS 
Daily Milk Yield (g) 339.28a 450.87ab 525.2b 561.07b 467.49 30.711 * 
Days Open (day) 79.75b 55.67a 54.78a 50.71a 60.21 3.070 ** 

NS= Non significant, *P<0.05, ** P<0.01, abc values within the same raw with different superscripts differ significantly. DMI= Dry matter intake; To= no 
concentrate supplementation, T1= Supplementation of concentrate at 1% of LW, T2= Supplementation of concentrate at 1.5% of LW; T3= Supplementation of 
concentrate at 2% of LW. 

Since 80% of the foetal growth takes place in the last 
trimester of the pregnancy [4], nutritional requirements of the 
ewe increase to a great extent during this period. During the 
last six weeks of pregnancy energy requirements of twin 
bearing ewe are raised by more than 80% and protein 
requirements by 100% [16]. At the same time, pregnancy can 

reduce eating capacity but increase passage rate through the 
digestive tract [17]. Those combined changes in late 
pregnancy make it difficult to fill energy requirements of the 
pregnant and lactating ewe without using significant amounts 
of concentrates along with high quality roughage [18]. 
However, during the last 2 weeks of pregnancy, particularly 
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in twin- or triple-bearing ewes; voluntary feed intake declines 
[19] although the demand for nutrients are higher at that 
stage. [20]. The above discussions suggest a concentrate 
supplementation along with green grass to meet increasing 
nutrient requirement during late pregnancy to lactation in 
ewes. In this study, DMI of all treated groups (T1, T2 and T3) 
significantly increased (p<0.01) compare to control group 
(T0) both pregnancy and lactation stage to maintain the 
nutrient requirements. 

3.1.3. Daily Milk Yield 

The daily MY (g) of different treatment group were 
resulted significant differences (p<0.05) compare to control 
group (T0) (Table-3). Ewes with higher level of concentrate 
groups (T3) produced more milk during entire lactation 
period compare to control group (T0) but not differ among 
the different supplemented groups (T1, T2 and T3). The 
results showed that MY increased with increasing the level of 
concentrate supplement [21, 6]. MY was affected by the 
nutritional plane of before and after lambing. 

Type of birth i.e. litter size significantly (p<0.01) affected 

daily MY of ewes. Highest MY found in the triplet bearing 
ewes (915.35 g/days) followed by twin (514.87 g/day) and 
single birth ewes (399.34 g /day) (Table 5). More MY also 
found in ewes which give birth to twins and reared twins 
compare to single birth ewes [6]. This may be associated 
with the simulation effect on the secretion cell of the udder 
which resulted from more frequent suckling by the lamb [22] 
or may be due to the sample size and genetics because in our 
study we got only one triplet birth. 

3.1.4. Days Open 

Days open (DO) also decreased significantly (p<0.01) with 
increasing concentrate supplementation during last 6 weeks 
of pregnancy to lactation (Table-3). The results indicate that 
supplementation improves the reproductive efficiency of 
ewes to reduce lambing interval. The overall DO of this 
study was 60.21 days however a lower value (42.73 days) 
reported for native Bengal ewes by other authors [23]. This 
variation may be due to the differences of parity of ewes, 
lambing season, level of nutrition, litter size and lambs sex. 

Table 4. Effect of different level of nutrition during late pregnancy to lactation on the performances of native Bengal lambs. 

Parameters T0 T1 T2 T3 Overall mean SEM Lev. Sig. 

Birth weight (kg) 1.92 2.13 2.31 1.70 2.04 0.091 NS 
Birth weight of male (kg) 1.96 2.16 2.24 1.75 2.01 0.115 NS 
Birth weight of female (kg) 1.68 2.01 2.29 1.62 1.91 0.109 NS 
Weaning weight (kg) 8.96 9.31 12.31 9.44 10.07 0.536 NS 
Weaning weight of male (kg) 8.77a 10.91ab 13.23b 9.90a 10.83 0.598 * 
Weaning weight of female (kg) 8.43 8.78 10.57 8.26 8.96 0.511 NS 
Daily live weight gain (g) 78.22 79.75 111.20 86.04 89.29 5.303 NS 
Daily live weight gain of male (g) 75.68a 97.18ab 122.13b 90.60a 98.02 5.726 * 
Daily live weight gain of female (g) 74.94 75.22 92.10 73.83 78.38 4.808 NS 

NS= Non significant, *P<0.05,** P<0.01, ab values within the same raw with different superscripts differ significantly; To= no concentrate supplementation, 
T1= Supplementation of concentrate at 1% of LW, T2= Supplementation of concentrate at 1.5% of LW; T3= Supplementation of concentrate at 2% of LW. 

3.2. Performances of Lambs 

The highest BW and WW were observed in T2 
supplemented group (Table 4). Similarly, the highest WW 
also observed in T2 treatment group. The results showed a 
non-significant effect of pre-natal nutrition on post-natal 
weight traits of lambs. But, WW and DG of male lambs until 
weaning differ significantly among the treatment groups. 

Nevertheless, BW, WW and DG not differ significantly 
among the treatment groups but numerically higher values 
for all these traits found in T2 treatment group that may affect 
lambs slaughter weight and profitability. In Hamandi ewes a 
non-significant effect also found on post-natal weight traits 
of lambs for different plane of nutrition in late pregnant ewes 
[6]. 

Table 5. Effect of type of lamb birth and lamb’s sex on the performances of native Bengal lambs and ewes providing different levels of nutrition in ewes during 

late pregnancy to lactation. 

Factors Birth weight of lambs (Kg) Weaning weight of Lambs (kg) Daily weight gain of lambs (kg) Daily milk yield of ewes (g) 

Litter size (no.) ** ** ** ** 

Single (17) 2.36b 11.75b 104.38b 399.34a 

Twin (15) 1.69a 8.28a 73.16a 514.87a 

Triplate (1) 1.72a 8.45a 74.80a 915.35b 

Overall mean 2.04 10.07 89.29 467.49 

SEM 0.091 0.537 5.303 30.711 

Sex of lamb NS * * - 

Male (21) 2.01 10.83b 98.02b - 

Female(24) 1.92 8.96a 78.38a - 

Overall mean 1.96 9.83 87.54 - 

SEM 0.080 3.948 0.410 - 

NS= Non significant, *P<0.05, ** P<0.01, abc values within the same column with different superscripts differ significantly. 
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It has been generally shown that BW of lambs not only 

depends on the nutrition of ewes during late stage of 
pregnancy but also correlated with litter size and sex of 
lambs. Similarly, growth and WW also depends on ewes’ 
MY. So, the results of this experiment also compared 
according to litter size and sex of lambs (Table 5). Though 
lambs BW, WW and DG not differ significantly among 
treatment groups (Table 4) but litter size (single, twin and 
triplet) has significant effects (p<0.01) on these weight traits 
(Table 5). Single lambs were significantly heavier for all 
weight traits. This could be due to the quantities of milk 
available for them. With increasing litter size MY also 
increases, may be due to the simulation effect on the milk 
secretary cells of the udder which resulted from more 
frequent suckling by the lambs [22]. This result agrees with 
the findings in Hamandi ewes [6]. 

Although, overall BW of male lambs higher than female 
lambs but not differ significantly whereas, DG and WW 
differ significantly (p<0.05). Thus, the effects of ewe’s 
nutrition during late stage of pregnancy to lactation on lamb’s 
BW, WW and DG and ewes MY were interact with type of 
birth and sex of lambs. 

4. Conclusions 

The pre and post-natal nutrition of significantly affect all 
the weight traits of ewes from late pregnancy to lactation. 
Litter size not affect any weight traits of ewes expect weight 
gain before lambing. The LWR significantly increases in T2 
treatment group. DM intake also significantly improved in 
treatment groups compare to control group. MY significantly 
increases with increasing level of nutrition. Although, the 
BW, WW and DG of lambs not differ significantly among 
the treatment groups but numerically higher values observed 
in T2 treatment group for all these traits that would be 
expected to improve subsequent weight at slaughter age and 
profitability. Thus, it can be concluded that ad libitum green 
grass and a concentrate mixture at 1.5% of their live weight 
containing 18% CP and 12 MJ ME/kg DM would be a 
suitable feeding regime during last stage of pregnancy to 
lactation to obtain optimum production from native Bengal 
ewes and their lambs. 
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