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Introduction: Meat, as the most important source of animal protein, plays a significant role in

meeting human needs for amino acids (Orman et al., 2008) and is the most important product of sheep
(Kianzad, 2013). Given that the highest income from sheep farming is through lamb production
(Snyman et al. 1997), increasing the reproduction rate by reducing the lambing interval and properly
raising the lambs produced is the most important measure to increase the economic efficiency of
livestock farming (Emsen et al., 2004). In natural pastures and rangelands (especially in arid and
semi-arid regions), the nutritional needs of growing lambs are not met through available feed, so the
use of supplementary diets during lactation will be effective in stimulating rumen growth, increasing
nutrient absorption, and increasing growth (Santra and Karim 1999). Starter diets are generally given
to lambs after the first week of life to develop rumen and provide feed for rapid growth (Haddad,
2006). Lambs require high-quality protein source during the first weeks of their life, because their
rumen is not completely developed (Herath et al., 2021). Legumes are one of the most important
sources of food in human, livestock and poultry nutrition, (Bayourthe et al., 1998). One of the
products of the legume family that can be considered as a protein source is bitter vetch seed (Vicia
ervilia) (Haddad, 2006). Cultivation of this plant has been common in the West and North-West of
Iran for many years (Haddad, 2006). In recent years, attention has been paid to leguminous plants due
to their high nutritional value and short growth period, and the need for little care by farmers, livestock
breeders and feed factories. Livestock population has increased in most countries of the world (Rotger
et al., 2006). Moreover, one of the important features of bitter vetch seed is its high crude protein
content, which can be used as a protein supplement (Arabi, 1996). So that the amount of protein is 2
to 3 times that of cereal grains, and they can be included in livestock diets, as a protein supplement
especially the starter diets of suckling lambs (Arabi, 1996; Hadjipanayiotou and Economides 2001).
Therefore, the aim of this study was to investigate the effect of starter diets containing different levels
of bitter vetch seed on milk consumption feed intake, performance and growth characteristics in
Mughani suckling lambs.

Materials and methods: Fifty Mughani suckling male lambs (average 5 + 1 days of age and average
initial body weight 4.56 £ 0.77 kg) were grouped based on live weight and randomly assigned to one
of 5 experimental groups (one control group and 4 groups receiving the starter diets containing
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different levels of 0, 9, 18 and 27% bitter vetch seed) in a completely randomized design. Milk
consumption, feed intake and growth performance of lambs were recorded until the age of 90 days.
Conventional methods (AOAC, 2000) were used to determine dry matter, crude protein, crude fat,
ash and the method of Van Suest et al. (1991) to measure neutral detergent insoluble fiber (NDF) and
acid detergent insoluble fiber (ADF). On the 90th day of the experiment, blood was collected from
the jugular vein three hours after feeding the meal. Glucose, urea, total protein, albumin, cholesterol,
and triglyceride were measured. Data obtained from each treatment were analyzed using software
(SAS, 2003) and the GLM procedure. Comparison of means was done using LSMEANS and 0.05
level was considered as significant level. The initial weight of the animals at the beginning of the
experiment was included as a covariate and was removed from the model if it was not significant.
Results and discussion: The results showed that the experimental diets had a significant effect on
the daily weight gain of the suckling lambs, so that the average daily weight gain was the highest in
the lambs fed starter diet containing 18% bitter vetch seed. The starter diets containing protein
supplements significantly increased the average daily weight gain of suckling lambs compared to the
control group. Haddad (2006) investigated the effect of replacing soybean meal with bitter vetch seed
in growing Awasi lambs and concluded that the partial or complete replacement of bitter vetch seed
with soybean meal does not affect the feed intake and growth performance of lambs. The effective
degradability ratio of crude protein of bitter vetch seed is higher than the effective degradability ratio
of crude protein of soybean meal (Haddad, 2006). Therefore, if its amount is high in the diet, it is
likely that the balance between dietary protein degraded in the rumen and microbial protein produced
in the rumen is changed, causing an increase in ammonia concentration in the rumen. A high effective
degradability ratio provides the required energy in the form of volatile fatty acids for the livestock
and rumen microbes (Yalcin and Enol 1994). Synchronizing the rumen digestion of protein and
carbohydrates, in order to create rapid fermentations by means of sources of starch and rapidly
degradable protein, stimulates the synthesis of more microbial crude protein or increases the
efficiency of its synthesis (National Research Council, 2001). The experimental diets had a significant
effect on the structural characteristics of suckling lambs (P<0.01) and lambs fed diet containing 18%
bitter vetch seed had the highest body length, height growth, hip, pin, and testicular circumference.
Whereas lambs fed starter diet containing 9% bitter vetch seed had the highest breast circumference
growth. Reisi et al. (2011) reported that replacing 25% of cotton meal with bitter vetch seed improves
the growth and carcass characteristics of Lori-Bakhtiari lambs. Average daily milk intake and the
total milk intake was higher in the control group (P<0.01). Overall, the study of blood parameters of
suckling lambs fed with supplementary diets in reports by other researchers show consistency with
the present study, as Toghdari et al. (2022) reported similar results regarding blood parameters.
Conclusion: It was concluded that bitter vetch seed inclusion starter diet of suckling lambs improved
growth performance and it is recommended up to 18% of the starter diet.
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Table 1- The ingredients and chemical composition of experimental diets (% DM)

Feed components

Diets containing bitter vetch seed

0 9 18 27
Barley grain 50 48 46 44
Corn grain 15 13 11 9
Wheat bran 5 5 5 5
Soybean meal 26 21 16 11
Bitter vetch seed 0 9 18 27
Min-Vit premix 15 15 15 15
Ca carbonate 15 15 15 15
Sodium bicarbonate 0.5 0.5 0.5 0.5
Salt 0.5 0.5 0.5 0.5
Chemical composition
Metabolizable energy (Mcal/Kg) 2.67 2.64 2.64 2.63
Crude protein (% DM) 18.1 18 18.1 18
Ether extract (% DM) 2.9 3.2 3.4 3.6
NDF 14.4 15.3 16.5 17.6
ADF 6.2 7 8 8.9
Ca (% DM) 0.8 0.8 0.9 0.9
P (% DM) 0.5 0.5 0.5 0.5

* Vitamin Supplement: Vitamin A, 500,000 1U/ kg; Vitamin E, 100 mg/ kg; Vitamin D3
100,000 1U/ kg; Mineral Supplements: Calcium 195,000 mg; Phosphorus 90,000 mg;
Magnesium 90,000 mg¢ Sodium 55000 mg ¢ Zinc 3000 mg Iron 300 mg, ¢ Manganese 2000
mg ¢ Cobalt 100 mg ¢ Selenium 1 mg ¢ Antioxidant 400 mg.
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Table 2- Feed intake, milk consumption, daily weight gain, and feed conversion ratio in lambs fed different

levels of bitter vetch seed

Parameters Experimental groups! SEM  P-value
Cotrol Dietl Diet2 Diet3 Diet4
Birth weight (Kg) 4,52 4.58 4.61 4.61 443 0.254 NS
Weaning weight (Kg) 22.11° 24.89 26.42°> 28.74* 26.49° 1.159 **
Daily weight gain in the first month (Kg) 0.250 0.271 0308 0.321 0.306 0.024 NS
Daily weight gain in the second month (Kg) 0.276° 0.330* 0.366® 0.355% 0.344% 0.022 **
Daily weight gain in the third month (Kg) 0.072° 0.121®® 0.106° 0.139* 0.138* 0.008 **
Total daily weight gain (Kg) 0.208°> 0.241° 0.260®® 0.286* 0.262* 0.013 **
Daily feed intake (g) 364.91 378.19 398.41 409.85 393.38 30.79 NS
Feed conversion ratio 1.80* 1.58*® 157° 146> 152° 0.070 **
Daily milk consumption (Kg) 0.930*° 0.725° 0.695° 0.710° 0.760° 0.047 **
Total milk consumption (Kg) 78.12% 58.38" 60.90° 59.64° 63.84° 4.010 **

NS: Not significant. **: Significance at the level of 1% (P<0.01). Different letters in each line indicate a significant difference: a

and b

!Experimental group (a control group and 4 groups receiving the starter diet containing 0, 9, 18 and 27% levels of bitter vetch

seed).
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Table 3- The effect of different levels of bitter vetch seed in starter on the growth characteristics of
Mughani suckling lambs

Parameters Experimental groups! SEM P-value
Cotrol Dietl Diet2 Diet3 Diet4
Body length (Cm) 0.162° 0.180° 0.182° 0.254* 0.223* 0.013 **
Height (Cm) 0.102° 0.132° 0.151® 0.174* 0.147® 1.159 **
Chest circumference (Cm) 0.200¢ 0.237%9 0.290* 0.284%® 0.248 0.014 **
Hips (Cm) 0.017¢ 0.021° 0.028* 0.036® 0.025 0.003 **
Pin (Cm) 0.063> 0.072° 0.082*% 0.081* 0.138* 0.003 **
Testicular circumference (Cm) 0.019° 0.038 0.060* 0.082% 0.044> 0.008 **

NS: Not significant. **: Significance at the level of 1% (P<0.01). Different letters in each line indicate a significant

difference: aand b

!Experimental group (a control group and 4 groups receiving the starter diet containing 0, 9, 18 and 27% levels of bitter

vetch seed).
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Table 4- The effect of different levels of bitter vetch seed in starter on blood parameters of Mughani
suckling lambs

Parameters Experimental groups! SEM P-value
Cotrol Dietl Diet2 Diet3 Diet4
Glucose (mg/dL) 8183 9594 8338 87.75 8522 450 NS
Total protein (g/dL) 6.73 7.02 7.00 7.52 7.01 0.29 NS
Albumin (g/dL) 3.52 3.22 3.67 3.90 3.64 021 **
Triglyceride (mg/dL) 1048 1342 16.07 16.71 1452 275 NS
Cholesterol (mg/dL) 39.44 4312 4474 5562 5570 491 **
Urea (mg/dL) 3880 51.00 4530 49.00 49.00 3.05 **

NS: Not significant. **: Significance at the level of 1% (P<0.01). Different letters in each line indicate a significant

difference: aand b

!Experimental group (a control group and 4 groups receiving the starter containing 0, 9, 18 and 27% levels of bitter vetch

seed).
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