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Table 1- Ingredients and chemical compositions of the diet

(K 03b) dao s Lo o (S 03b) Ao s b i o Sy g5
Lambs diet (% DM) Ewes diet (% DM) Feed ingredient

28.00 14.98 Alfalfa g4

19.00 18.73 Barley grain s «ls

25.00 18.73 Corn grain o3 «ls
- 33.71 Barley straw s> ols

3.00 - Wheat bran .’ . g

22.00 4.49 Soybean meal § g dlous

0.20 0.75 Salt K

1.00 0.75 Sodium Bicarbonate g aw <ty S
- 4.49 Ca-salt of FA LewdS o r 53

0.30 1.87 Dicalcium phosphate s pelS 52
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1- Mineral and vitamin supplement contains vitamin A (500,000 IU) of, vitamin D3 (100,000 1U), vitamin E
(300 1U), Ca (180 gr), P (30 gr), Mg (19 gr), Na (60 gr), zinc (3000 mg), Fe (3000 mg), Mn (2000 mg), Cu
(300 mg), Co (100 mg), (100 mg), Se (12 mg), antioxidants (1,000 mg), and chlorite (1,000 mg).

ME (MJ/kg DM) = 2.20 + (0.136xGp) + (0.0057XCP) + ) VAM ozl 5 Kin dlslre polusl py gomd slis (5551 =¥

((0.00029%EE2

2- Metabolic energy based on the equation of Menk and Stingas 1988 (ME (MJ/kg DM) = 2.20 + (0.136xGp)
+ (0.0057xCP) + (0.00029%EE2)
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Table 2- Comparison of production performance of ewes in two experimental groups (percentage)

Traits e
Romanov-Sanjabi Sanjabi-Sanjabi
100 100 Number of treated EWeS sis jlad ine sl
88 81 Number of ewes that gave birth o 5 215 Jiwe sliss
154 114 Number of lambs born ez W g slas 5 sliax
46 33 Number of twin births g3 55 i3 slass
143 109 Number of lambs weaned s (5,8 ;s o 5 sl
11 5 Number of lambs lost sus i o » slix
86 53 Number of male lambs ;i stas » sluss

68 61 Number of female lambs esbe slas  sluss
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Table 3- Comparison of growth of suckling lambs in two pure and mixed groups

bl ey S
o> e gl ke e ol Experimental groups o s Sl
P-Value SEM lw— by slowe Traits under investigation
Romanov-Sanjabi Sanjabi
0.64 0.07 3.87 394  Birth weight (kg) (¢ SS) U 035
0.0001 021 6.09" 759" Two-week weight (kg) — (p S5hs) Ko 53 035
0.006 0.34 9.37° 11.19°  Four-week weight (k) (o 5 shs) (Siba slex 055
0.18 0.45 12.26 1348 Six-week weight (kg) (o 55ks) Sain 22 035
0.68 057 15.44 15.92  Eight-week weight (kg) (p 8 5k8) [Kaia et 055
0.67 0.71 18.32 18.47 Ten-week weight (kg) (p S hS) Saim o5 035
20.00 /
15.00
10.00
5.00
0.00
0 1 2 3 ! 5 6 7
—— o prey )

(r;jl.:s)4.‘.'7'3.&1)UA“}a);jajbjl‘}}j:‘i6L&a)._z.)\.;).)d_5))‘>}».§—\ Jg.&
Figure 1- Growth trend chart of suckling lambs in two pure and mixed groups (kg)
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Table 4- Performance of pre-weaning lambs in two pure and mixed groups

‘;:'l‘-‘ji LSL‘“JJE

s e e SSbe e ezl Experimental groups o s Slaw
P-Value SEM e Sk, P Traits under investigation
Romanov-Sanjabi  Sanjabi
0.64 0.07 3.87 3.94 Birth weight (kg) (AAS)N5 035
Ten-week weight* g AV RN

0.67 0.71 18.32 18.47 en-weekwel (05459 alesl Okt 03

(kg)
0.86 8.69 206.53 207.47  Daily weight gain (gr/day) Gs/e ) 1555 035 2!
0.90 0.75 14.45 14.53 Total weight gain (kg) (o S55) Js 055 215

ing gl S5 ey W g ghigs ey ¥ ol 058 53 5 S5 S ey 4 s gl el £ caiael 058 53 ae (58 b 055
1- Weaning weight of lambs. In the mixed group, there were 4 twins and 9 singletons, and in the squirrel group, there were 2 twins and 13
singletons.
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Table 5- Comparison of blood parameters in purebred and crossbred Sanjabi lambs
bl glaey £

Gals e gl il e ol Experimental groups (R 2 20 8 o) G55 gl b
P-Value SEM b Dby, e Blood parameters (mg/dL)
Romanov-Sanjabi Sanjabi
0.71 1.29 57.08 56.06 Glucose ;548
0.24 1.39 28.38 31.80 Urea o,
0.73 0.136 6.20 6.10 Total protein  Js' ;55

0.60 0.054 3.02 3.08 Albumin e 57
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Table 6- Comparison of enzymatic activity and malondialdehyde in pre-weaning lambs
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Comparison of reproductive performance of Sanjani ewes crossed with Sanjani and
Romanov, growth traits and biochemical blood parameters of their lambs

Abstract
Background and objectives: This study aimed to compare reproductive performance, pre-weaning growth traits,

and blood biochemical parameters between purebred Sanjabi lambs and RomanovxSanjabi crossbred lambs.
Sanjabi sheep are one of the indigenous meat-wool breeds in the region of Kermanshah province, and their
population is decreasing due to recent droughts and problems with pasture loss and livestock exports. Romanov
sheep are characterized by high prolificacy, and their use in crossbreeding programs may improve flock
productivity; however, information regarding physiological status and early growth performance of Sanjabi
crossbred lambs remains limited. Therefore, simultaneous evaluation of growth indices and metabolic responses
in crosses of these two groups was considered.

Materials and methods: The experiment was conducted in 2023 at the Mehrgan Animal Husbandry Research
Station, Kermanshah, Iran. A total of 200 Sanjabi ewes were randomly assigned into two groups. The first group
was naturally mated with Sanjabi rams, while the second group underwent estrus synchronization followed by
laparoscopic artificial insemination using Romanov semen. After lambing, 15 lambs per group were selected and
reared under identical feeding and management conditions for 77 days. Body weights were recorded every 15
days, and growth traits including birth weight, periodic weights, average daily gain, and total weight gain were
calculated. At 77 days of age, blood samples were collected from five lambs per group before feeding.
Biochemical parameters including glucose, urea, total protein, albumin, cholesterol, triglycerides, HDL, LDL,
and VLDL were measured along with liver enzyme activities (alkaline phosphatase and aspartate
aminotransferase) and malondialdehyde concentration. Data were analyzed using the GLM procedure of SAS
software, and means were compared using Student’s t-test (P<0.05).

Results: Crossbred ewes showed improved reproductive performance, with higher lambing rate (88 vs. 81 ewes
lambed) and greater number of lambs born (154 vs. 114) compared with purebred Sanjabi ewes. Birth weight did
not differ significantly between groups (P>0.5). Purebred lambs had significantly higher body weight at weeks 2

and 4 (P<0.05), whereas no significant differences were observed at weeks 6, 8, and 10. Weaning weight and



average daily gain were similar between treatments (P>0.05). Blood biochemical metabolites and lipid profiles
showed no significant differences between groups (P>0.05). Liver enzyme activity and malondialdehyde
concentration also showed no difference between treatments (P>0.05).

Conclusion: showed that crossbreeding of Sanjabi sheep with Romanov breed improves reproductive indices and
prolificacy, however, it had no significant effect on pre-weaning growth performance or the metabolic status of
lambs. The average daily weight gain did not differ significantly between purebred Sanjabi suckling lambs and
RomanovxSanjabi crossbred lambs. Likewise, blood biochemical parameters, certain liver enzyme activities,
and malondialdehyde levels showed no significant differences during the rearing period. Accordingly, the use of
RomanovxSanjabi crossbreeding can be considered as an effective strategy to improve reproductive performance
without negative effects on lamb health and growth.

Keywords: Blood parameters, Growth performance, Malondialdehyde, Suckling lambs.



