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Introduction: Moghani sheep, one of the dominant meat breeds among Iranian sheep, is known for its good
body size, resistance to changes in weather conditions, and capacity to produce heavy-weight lambs. The
Romanov breed is known worldwide for its early sexual maturity, long breeding season, and high productivity.
Among high-yielding breeds, the Romanov breed achieves higher twinning and fertility, higher weight of ewes,
optimal shelf life of lambs, and heavier final weight of lambs. During past years, increasing productivity of
Iranian native sheep breeds, including the Moghani breed, has been implemented through cross-breeding with
high-yielding foreign breeds such as the Romanov breed to improve growth and twining rates and reduce size of
the fat-tail. Crossbreeding is a way to improve poor production and reproductive characteristics of livestock. Due
to the lack of information regarding the fattening performance and carcass characteristics of the Romanov-
Moghani crossbreeds, the aim of this study was to investigate the fattening performance carcass characteristics,
blood parameters, feed intake and digestibility of Moghani and Romanov-Moghani crossbreed fattening lambs
under diets with different energy levels.

Materials and Methods: This research was conducted using 24 male lambs (10 Moghani lambs and 10
Romanov-Moghani cross-bred lambs) as a factorial design with 4 experimental groups and 6 replications (lambs)
in each group. The duration of the experiment was 75 days. The experimental groups in this research include: 1)
Moghani lambs fed low energy diet, 2) Moghani lambs fed high energy diet, 3) Romanov-Moghani lambs fed
low energy diet, 4) Romanov-Moghani lambs fed high energy diet. A rumen-protected energy powder (Energizer
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RP-10, IFFCO, Johor, Malaysia) was used to increase the energy level in high-energy diets. Fattening
performance was measured by weighing the lambs every two weeks. At the end of the experiment, all the lambs
were slaughtered and the carcass characteristics, including hot carcass percentage, cold carcass percentage, tail
percentage, and back fat thickness were measured. After 24 hours of storage in 4°C, back-fat thickness between
the 14th and 13th vertebras were measured with a digital caliper. Blood samples were drawn from the jugular
vein of all lambs 3 hours after feed consumption, and the samples were immediately centrifuged at 3500 rpm for
15 minutes then the plasma samples were frozen at -20 °C till analysis day determining concentrations of blood
parameters including glucose, blood urea nitrogen, cholesterol, triglyceride, total protein, albumin, and globulin
were determined using commercial Kits and spectrophotometer. All the data were analyzed in the form of a
completely random design and factorial experiment using the GLM method for statistical analysis.

Results and Discussion: The results showed that Moghani lambs had significantly more tail percentage and
lower tailless carcass percentage than Romanov-Moghani mixed lambs. Feeding a diet with a higher level of
energy by feeding protected rumen fat decreased the percentage of the tail and increased the percentage of the
carcass without the tail. Moghani lambs fed with high-energy diet had the highest back fat thickness compared
to all groups. On the other hand, the average daily weight gain was only influenced by the energy level of the
diet. Based on the results, Romanov-Moghani crossbred lambs had a higher weight gain than Moghani lambs,
and feeding fat supplement improved livestock performance. Due to the fact that no significant difference was
observed in the feed consumption of lambs due to fat supplement feeding, therefore, the better fattening
performance of lambs in the groups fed with fat supplement can be attributed to the increase in energy intake in
these animals as well as the higher efficiency of the metabolic energy conversion of fats compared to
carbohydrates (McDonald et al., 2012). Based on the obtained results, Romanov-Moghani cross-bred lambs had
a higher weight gain than pure lambs, and also fat supplement feeding improved the performance of livestock.
Therefore, crossbreeding fat-tailed Moghani breed with a tailless breed such as Romanov can be considered as
an efficient method to reduce carcass tail percentage and improve carcass yield. On the other hand, providing
energy in the form of fat may also result in a relative decrease in the tail percentage.

Conclusion: In general, the results of this experiment indicated that crossbreeding fat-tailed Moghani breed
with a tailless breed like Romanov can be considered as an efficient method to reduce tail percentage and
improve carcass yield. On the other hand, providing energy in the form of fat may also lead to a relative
decrease in tail percentage.
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Table 2- Fattening performance, dry matter intake and feed conversion ratio of Moghani and Romanov-Moghani crossbred lambs
under diets with different energy levels

350 ' ialofl sl los sl 5:Sike Sl sime 1
Items Experimental treatments® 5 skl P-value

1 2 3 4 SEM G F |
(pS5LS) o i
Body weight (kg)
oz o Ll 33.0 306 28.72 30.78 1.361 ns ns ns
Initial weight
oz 2 i 44.18 43.68 4161 44.64 1.988 ns ns ns
Final weight

(395 2 £55) 4lisy Lijs o2l
Daily weight gain (g/d)

fég)g"‘ 0.155 0.189 0.198 0.217 0.015 * ns ns

;gjg)oz—\“. 0.188 0.222 0.196 0.224 0.016 ns # ns

fé‘g ; ) 0.171 0.205 0.197 0.222 0.110 * * ns

(59 22 PSS kS) (B pan Suid o3le
Dry matter intake (kg/day)

fég(;_‘“' 1.463 1.346 1.340 1.383 0.051 ns ns ns

gg 52’0‘;_; ’ 1.505 1.449 1.450 1.458 0.076 ns ns ns

fé(’; ; ) 1.484 1.397 1.395 1.420 0.045 ns ns s

e b s
Feed conversion ratio

fég}(}‘“' 10.480 12.202 7.289 6.421 0.562 xox ns s
;’3 52)0‘“(; - 8.534 7.955 7.495 6.610 0.639 ns NS ons
féé)(;_; ' 8.721 7.4 7.167 6.465 0.310 w % g

(¥ commb (65531 gaw sol> 0y b osd 4335 asuel (slaoy (¥ YU (655 oo (9l o b o i lie (glioy (¥ (ol (655 pdaw (59l o> b ok 43i5 Jlie (glmoy (V'
YU (65! daw (g9l 0pe b odd 435 &iSeel oy
ol 2oy N Jlois ] e 53 5 gine st < 0o )0 O Jlois ] g 50 5 gixe 1 ¢ gixe ps NS
oxr 5 gy Jlize S (15 e 550 31 (F iy 511G
1 1) Moghani lambs fed with diet containing low energy level, 2) Moghani lambs fed with diet containing high energy level, 3)
cross-bred lambs fed diets containing low energy level, 4) cross-bred lambs fed diets containing high energy level
ns: non-significant, *: significant at the 5% probability level, **: significant at the 1% probability level.

G) Effect of genotype, F) Effect of diet energy content, 1) Interaction effect
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Table 3- Carcass characteristics of Moghani and Romanov-Moghani crossbred lambs under diets with different energy levels

3l9 N stalol slales slbs (Sl Sz Sl
Items Experimental treatments! 3, l85ku! P value
1 2 3 4 SEM G F |
sy
P54 Loy 48.27 47.48 47.11 47.34 0.944 ns ns ns

Hot carcass (%)
3 g 4B duopd

49.40 49.05 47.83 47.18 1.023 ns ns ns
Cold carcass (%)
49 opr 4V dopy 39.63 41.99 4456 4587 0.728 o * ns
Carcass without tail (%)
409 420 18.78 13.82 5.38 312 0.510 o ok *
Tail (%)
7S oy s 4.59 5.70 4.72 4.28 0.316 ns ns *

Back fat thickness (mm)

0l 555 daw sl 0y b odd 415 el slooyy (7 YL (5 oo (g5l oy b o 435 Jlie (sl (¥ ol (555 o (5l 002 L o3 435 Jlio (slaoyy (1
YU (6500 e (g9l 0y b ol 438 &Sl slooy (¥
sl 2oyd Vo] o 50 Iy gixe st ¢« 2o yd O Jleis ] o )0 Hl5 gixe 13 > xe s NS
op2 5 s iz 5 (g 00 531 3 (F o 51(G
1 1) Moghani lambs fed with diet containing low energy level, 2) Moghani lambs fed with diet containing high energy level, 3)
cross-bred lambs fed diets containing low energy level, 4) cross-bred lambs fed diets containing high energy level
ns: non-significant, *: significant at the 5% probability level, **: significant at the 1% probability level.

G) Effect of genotype, F) Effect of diet energy content, I) Interaction effect
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Table 4- Blood parameters of Moghani and Romanov-Moghani crossbred lambs under diets with different energy levels

5,lge ' etalojl slajlogs uslas (S5l S ime il il
Items Experimental treatments! 5 el P value

1 2 3 4 SEM G F |
B (5 3 2 p 5 k) 8447 7565 8070  87.65 2465 ns ns o
Glucose (mg/dL)
09 slosgl 03928 (3 o> 2 5 ko) 3861 3816 3580  34.80 1.301 * ns ns
Blood urea nitrogen (mg/dL)
Joyds () o3 2 5 ko) 47.10 47.20 41.20 50.80 2.316 ns * *
Cholesterol (mg/dL)
CglS () o3 2 29) 1.63 1.68 1.28 1.98 0.240 ns ns ns
Globulin (g/dL)
Someels S (A o2 22 p5 ko) 69.89 8321 7068 7236 2390 e
Triglycerides (mg/dL)
o (5 o 2 ) 5.51 5.47 5.44 6.07 0.162 ns ns *
Total protein ( g/dL)
ool (2 (o2 2 £.5) 3.88 3.78 4.16 4.29 0.163 * ns ns

Albumin (g/dL)

(¥ eomb 5! oo (g9l 0y b odd 4y iss &iSee] oy (Y YU (655l rdaw (gol> 0 b osds i Slo slaoy (Y ol 655! adaw (g9l 0 b ot 4385 Jlie (slroy () !
YU (65! daw (g9l 0pe b odd 435 &iSeel oy
Wl uoyd VLol s 53 5 gixe st ¢ o yd O Jloin] s 50 5 gixe 1 ¢l iz s NS
o3> 5 gy iz 3l (1 g 03 550 3 (F iy 51(G
1 1) Moghani lambs fed with diet containing low energy level, 2) Moghani lambs fed with diet containing high energy level, 3)
cross-bred lambs fed diets containing low energy level, 4) cross-bred lambs fed diets containing high energy level
ns: non-significant, *: significant at the 5% probability level, **: significant at the 1% probability level.

G) Effect of genotype, F) Effect of diet energy content, 1) Interaction effect
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Table 5- Nutrients digestibility of diets fed to Moghani and Romanov-Moghani cross-bred lambs under diets with different energy

levels
.))190 \‘swl.o)-l dbb)lo.ﬁ}' dlk& wi;hn Lﬁ)“)L;:M C)l)i'l
Items Experimental treatments! 3, l85ku! P value
1 2 3 4 SEM G F |
Seis oibo (7) 62.28 61.89 60.41 61.44 2.221 ns ns ns

Dry matter (%)

ook (7) 65.34 64.77 63.72 64.63 2.272 ns ns ns
Organic matter (%)

P w2 (7) 77.62 78.21 76.00 85.50 2.720 ns ns ns
Ether extract (%)

P oo (A)_ 65.27 63.39 64.66 63.00 2.551 ns ns ns
Crude protein (%)

S oxzgd > Jobnels SUI(7) 43.01 4755 4246 43.69 2.331 ns ns ns
NDF (%)

(\: ‘u.ub d))ﬂ CJ““’ d9l> oy bodd FRe WT oy (\“ N d)fl cla‘u dﬁb oy b o PRe @Lw slroy (V ‘u..:\.: ;55)41 élaw d5l> oy b ond PRey @Lw slroy (\ X

YU (6550 rdaw (ol op b odd ayis w'! sleoy
sl oyd N Jleis ] o 50 I3 gixe st ¢« 2o yd O Jleis] o )0 Hl5 gixe 13 > xe s NS
op 55 s Jise 5 (g o0 391 51 (F oy 51(G

1 1) Moghani lambs fed with diet containing low energy level, 2) Moghani lambs fed with diet containing high energy level, 3)
cross-bred lambs fed diets containing low energy level, 4) cross-bred lambs fed diets containing high energy level
ns: non-significant, *: significant at the 5% probability level, **: significant at the 1% probability level.

G) Effect of genotype, F) Effect of diet energy content, I) Interaction effect
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