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Table 1. Composition of experimental diets used in this study 

Compounds Control Fish Meal 5% Soybean Meal 5% Fish Meal 2.5% + 
Soybean Meal 2.5% 

Barley  33 35 33 38 
Alfalfa 45 38 40 35 
Soybean Meal 0 0 5 2.5 
Fish Meal  0 5 0 2.5 
Wheat bran 20 20 20 20 
Minerals and 
vitamins  

1.5 1.5 1.5 1.5 

Salt  0.5 0.5 0.5 0.5 
Chemical compounds 
Crud Protein % 16.1 16.6 16.3 16.4 
ME (Kcal/kg DM) 2.3 2.3 2.3 2.3 
RDP (% CP) 66.35 60.28 62.50 61.57 
RUP (% CP) 32.91 39.72 37.50 38.32 
ADF (%) 23.3 19.7 22 21 
NDF (%) 38.3 34.2 36.8 36.1 
Ca (%) 0.6 0.7 0.5 0.6 
P (%) 0.5 0.6 0.5 0.6 
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Table 2. Colostrum chemical composition in Lori-Bakhtiari ewes 
Treatments  Dry matter % Crude protein % Crude fat % Lactose % 
Control  25.6 8.4a 11.2 5.2 
Fish Meal 5% 24.4 9.3a 11.2 5.5 
Soybean Meal 5% 25.4 7.6b 11.6 5.6 
Fish Meal 2.5% + 
Soybean Meal 2.5% 

25.8 9.2a 12.4 5.9 

SEM 0.6 0.6 1.6 0.1 
a-b Means within the same column with different superscripts differ significantly (P<0.05) 
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Fig.1. Effect of experimental treatments on colostrum volume in pregnant ewes

Con: basal diet,    T1: basal diet + 5% fish meal, T2: basal diet + 5% soybean meal,  
T3: basal diet + 2.5% soybean meal+2.5% fish meal
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Fig. 2. Effect of experimental treatments on IgG in colostrum of pregnant ewes

Con: basal diet, T1:basal diet + 5% fish meal, T2: basal diet + 5% soybean meal,  T3: basal diet + 
2.5% soybean meal+2.5% fish meal
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Table 3. Milk chemical compositions in Lori-Bakhtiari ewes 

Treatments  Dry matter 
% 

Crude protein 
% 

Crude fat 
% 

Lactose 
% 

Milk urea nitrogen 
% 

Control  10.1 4.80 6.92 5.12 8.14b 

Fish Meal 5% 10.2 4.98 5.85 5.08 9.21ab 
Soybean Meal 5% 11.0 4.79 5.83 5.02 10.05a 

Fish Meal 2.5% + Soybean Meal 
2.5% 

11.8 4.93 5.05 5.21 9.46ab 

SEM 0.96 0.06 0.08 0.12 0.46 
a-b Means within the same column with different superscripts differ significantly (P<0.05) 
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Table 4. Effect of experimental treatments on blood parameters in sheep before lambing 

Treatments  Glucose  NEFA BHBA Protein Urea IgG (mg/mL) 
Control  152.7a 0.171 0.47 3.23 16.11a 22.51 
Fish Meal 5% 115.7b 0.116 0.52 3.73 14.45a 23.54 
Soybean Meal 5% 87.05b 0.065 0.57 3.81 10.22b 22.82 
Fish Meal 2.5% + Soybean Meal 2.5% 91.93b 0.113 0.47 3.63 16.19a 21.79 
SEM 25.40 0.11 0.14 0.59 2.83 1.70 
a-b Means within the same column with different superscripts differ significantly (P<0.05) 
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Table 5. Effect of experimental treatments on blood parameters in sheep after lambing 

Treatments  Glucose  NEFA BHBA Protein Urea IgG (mg/mL) 
Control  185.2a 0.206b 0.55a 3.53 18.79 37.57c 

Fish Meal 5% 173.7a 0.450a 0.30c 3.94 18.63 55.34a 

Soybean Meal 5% 110.6b 0.441a 0.44b 3.60 22.11 43.68bc 

Fish Meal 2.5% + Soybean Meal 2.5% 151.5a 0.450a 0.33c 3.79 22.48 47.56b 

SEM 18.40 0.19 0.06 0.76 6.25 4.20 
a-c Means within the same column with different superscripts differ significantly (P<0.05) 
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Abstract 

In this study effect of fish meal and soybean meal supplementation was investigated on quantity and quality of 
colostrum and blood parameters in pregnant ewes. A total of 40 multiparous ewes (average body weight of 68 ± 6.3 
kg) during last month of gestation were fed with one of the four experimental diets including basal diet (CON), basal 
diet + 5% fish meal (T1), basal diet + 5% soybean meal (T2) and basal diet + 2.5% soybean meal + 2.5% fish meal 
(T3). The quantity of colostrum production was determined at six h post-partum using oxytocin injection method. 
The quantity of colostrum in T1, T2 and T3 was higher (P<0.05) than that in CON and the highest amount of 
colostrum production was obtained from group receiving basal diet + 2.5% soybean meal+2.5% fish meal (T3). 
Ewes in 5% fish meal group (T1) had higher (P<0.05) colostrum IgG concentration than ewes in other groups. The 
experimental treatments reduced the glucose concentration of the blood in pre-partum ewes (P<0.05). The addition 
of undegradable protein sources decreased the BHBA concentration and increased IgG concentration in the post- 
partum ewes (P<0.05). The lowest concentrations of glucose and NEFA in post-partum ewes were in the 5% 
soybean group (P <0.05). In conclusion, undegradable protein supplementation during late gestation increased 
serum IgG concentrations and improved colostrum quantity and quality in pregnant ewes. 
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