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Abstract  

This experiment was conducted in breeding  field of sheep that belong to Department of Animal 

Production / College of Agriculture and Forestry, University of Mosul. The aim of this study was to find 

out effect of oral dosing of selenium and zinc, and interaction between them on productive performance 

and some of carcass characteristics of fattening Awassi lambs that lasted for 90 days period. Twenty-four 

heads of Awassi lambs (males), were selected for this study with close ages ranging between 5.5-6 

months, and their initial weights were similar at beginning of experiment, Where average of initial weight 

ranged between 21.00 - 22.56 kg.The lambs were randomly distributed into four treatments with rate of 

six lambs per treatment, the first treatment was called a control treatment, and second treatment of lambs 

was dosed by using oral dosing method, at a dose of 0.5 mg of selenium per head, and the dose was 

repeated three times a week, the third treatment  of lambs was dosed by mouth with 50 mg of zinc/head, 

and this dose was repeated three times per week, and fourth treatment was dosed by mouth with 

combination of selenium and zinc in the same previous doses, and dosing process was repeated three 

times per week for each head.All lambs consumed a standardized, concentrated diet consisting of 55% 

crushed black barley, 37.5% wheat bran, 5% wheat straw, 0.5% urea, 1% salts and limestone, with a 

protein level of 13.65% and metabolize energy level of 2619 Kcal of this concentrated diet. The results of 

current study indicated that there were high significant differences (P≤0.01) in rates of final weight, 

empty body weight, daily and total weight increases between control  than  for lambs treated with 

selenium, zinc and interaction between them. The rates of initial weight of  lambs were 22.273, 22.776, 

22.423, 22.686 Kg and final weight 37.656, 38.493, 41.346, 43.250 kg and empty body weight 34.353, 

35.156, 37.997, 39.533 kg ,daily weight gain 170, 174, 210, 228 gm /day and total weight gain 15.383, 

15.717, 18.923, 20.563 kg/lamb for four transactions.As for carcass characteristics, the results showed 

high significant differences (P≤0.01) in rates of hot and cold carcass weights between control treatment 

than for experimental treatments of lambs with dosed of selenium and zinc and interaction between them. 

The average of  hot  carcass weight was 18,606, 19,846, 20,733, 21,406 kg, and cold carcass weights 

were 18,326, 19,548, 20,422, and 20,811 kg of four treatments  according to the order. On the other hand, 

results indicated that there was a significant effect (P≤0.05) of cross-dose on rates of ocular muscle area, 

subcutaneous fat layer, and dressing percentage  relative to live weight of lambs between selenium and 

zinc than for control treatment.  Also, results showed significant effect(P≤0.05) of dosing with selenium 

and zinc and overlap between them than for first treatment without dosing (control) in rates of weights of 

thighs, ribs, shoulders and back (major cuts) and forearm weight of secondary cuts of Awassi lambs for 

four treatments according to sequence. We conclude from this study that dosing of lambs with selenium 

and zinc and interaction between them led to emergence of a significant superiority on lambs growth and 

daily weight gains, total weight gains. The significant improvement was reflected in weight gain of the 

lambs that treated with selenium and zinc and interaction between them showed a significant 

improvement on weights of the hot and cold carcass weights of major cuts , area of  ocular muscle, and a 

significant decrease in two characteristics of thickness of the subcutaneous fat layer and proportion of the 

dressing attributed to the live weight compared to the control treatment. 

Keywords: selenium, zinc, oral dosage, growth of lambs, carcass traits. 
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Introduction 
Some studies (Solaiman et al., 2006) indicated that mineral elements are necessary, albeit in very small 

proportions for ruminants.Because most forage plants contain different ratios of trace elements 

necessary for health and growth and to maintain the highest productivity of animals in processes of 

metabolism, growth and reproduction. Moreover, they stimulate to work of enzymes in processes of 

digestion, absorption and metabolism (Princewill et al., 2015). While other studies (Hassan et al., 2017 

and Palani et al., 2018) indicated that it is necessary to add mineral elements to the feed or by oral 

dosing of sheep for their role in protecting body cells from free radical damage due to their role as an 

inhibitor of fatty acid oxidation as well as to maintain the health of animals and improve their 

production performance. Among the mineral elements necessary for the growth that require provision 

for animals is selenium, which is an essential and necessary component for growth and maintenance of 

production and reproduction of ruminant animals.Also, it participates in metabolism and stimulates 

activity of immune system of the body (Zurczynska et al., 2013) and it has a great association with zinc 

and copper in blood serum, it is a trace element that affects the metabolism and health status of animals 

(Palani et al., 2018). Also, selenium stimulates growth and activates the work of enzymes of the 

animal's body, as it is included as part of the enzyme glutathione peroxidase (GPX) glutathione 

peroxidase in processes of oxidation and reduction, as it works as an antioxidant defense system if it 

maintains animal and human health (Fayiz and Hatem, 2017) which indicates that it is associated with 

glutathione in blood (Belstein and Whanger, 1986) and is involved in many enzymatic reactions in 

metabolism of body tissues. Therefore, selenium is considered to be a required factor for protein 

synthesis (Pavlata et al., 2009). Its lack of feeds for ewes and their lambs causes great losses of sheep 

industry, difficulty in feeding and inactivity, and a high level of fragility of red blood cells of lambs 

(Abood et al., 2012). It was found that an injection in the last months of pregnancy for ewes led to a 

significant increase in number of white blood cells, enhanced the activity of the body's immune system 

and the elimination of some types of cancer, which was reflected in the improvement of the productive 

performance and health status of the animal (Soliman et al., 2012). 

As for zinc, it is the minor largest trace mineral element, as it promotes growth and participates in 

reproduction of animal's body and is distinguished by that it cannot be stored in animal's body (Swain 

et al., 2016). Therefore, it is necessary to administer to the animal, either in addition to feed or via oral 

dosing, due to its role as an antioxidant, as it acts as a cofactor for many enzymes and participates in 

many biological reactions (Peter et al., 2003). It was also found that zinc is necessary for growth 

hormone, as it plays an important role in metabolism process and activates work of enzymes that 

contribute to creation of new red blood cells instead of ones that are lost (McDowell,2013).At the same 

time, zinc is one of the essential elements that ruminants need in performing their vital functions in 

growth and reproduction, enhancing activity of the immune system and causing genetic mutations 

(Underwood and Suttle, 1999). Zinc also participates in cell defense system against oxidative stress and 

therefore animals need it because of its effectiveness in activating work of enzymes and proteins that 

contribute to the synthesis of vitamin A and the excretion of carbon dioxide out of the body. It also 

destroys free radicals and maintains stability of the red blood cells (RBC) membranes. As Baltaci et al. 

(2004) showed that zinc is essential for growth and moreover, it improves daily feed intake, feed 

conversion efficiency and weight gain for lambs treated with zinc.Also, Kundu et al.,(2014) was found 

that adding zinc in sheep's diet which leads to a significant improvement in productive and reproductive 

performance and food conversion efficiency of sheep. In another study, Al-Joulaq (2020) was found 

significant differences between lambs groups treated with zinc compared to the control group in rates of 

final weight, empty body weight, daily and total weight gain and some of carcass characteristics. 
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Moreover, zinc has other vital functions which are very necessary. It stimulates growth and cell 

division processes and the perpetuation of reproductive epithelial cells necessary for development of 

the fetus (Hostetler et al. 2003 and Robinson, 2006). In another study, Palani et al. (2018) found 

significant improvement in daily and total weight  and feed conversion efficiency for zinc, selenium 

and mixed supplementation  compared to the control group.The research problem relates to fact that 

zinc and selenium are among the most deficient minerals in the diets of farm animals, and because they 

are of great importance through their essential role in a significant improvement in growth, productive 

and reproductive performance, and food conversion efficiency of sheep (Page et al., 2016). Therefore, it 

is necessary to administer the two elements (zinc and selenium) to sheep, as their deficiency causes 

changes in animal behavior and growth (Ebrahim et al., 2016). 

Therefore, this study aimed to know effects of selenium and zinc dosing and synergy between them on 

productive performance of lambs and some of the carcass characteristics of the Awassi lambs. 

Materials and work Methods 

This experiment was implicated on 24 of Awassi lambs (males) were selected with very close ages 

between 5.5-6 months, as well as same in rates of initial weight with ranged between 21.00-22.56 kg at 

beginning of the experiment. All lambs were placed in a large semi-enclosed hall in animal field, which 

administratively and technically follows for Animal Production Department, College of Agriculture and 

Forestry/ University of Mosul and this hall contains from inside on many small compartments of which 

four of them were exploited, and these compartments are equipped with metal feeds and manholes for 

drinking water, and floor of the barn was made of cement and slightly sloping to drain old water. This 

experiment included oral dosing of Awassi lambs with doses of selenium, zinc, and a mixture of two 

mineral elements, to study effects of selenium and zinc on production characteristics, some carcass 

characteristics, and some blood characteristics. During the experiment, all lambs consumed a standard 

concentrated diet with identical levels of crude protein and energy represented (table 1), to get used to 

eating concentrated feed, and then an increase in daily food intake was performed and I follow in 

feeding lambs is method of group feeding in form of free feeding ad lib for groups of these lambs, 

where concentrated feed is presented daily in two meals, the first at eight in morning and the second at 

four in evening, and next morning and before morning meal for the lambs is presented, the remaining 

feed is collected of animal feeders and weighed with a scale for feed to calculate amount of daily feed 

intake for each group separately, and this process continued throughout the duration of experiment. 

Moreover, all the lambs went out daily to graze for four hours to eat short grasses as coarse green 

fodder and to obtain vitamin A found in green fodder in the pastures. The lambs were randomly 

distributed into four weight groups, which were similar in live weight. Then these weighted totals were 

distributed randomly into four parameters as follows: 

First treatment (control diet): without dosses of selenium and zinc.  

The second treatment: The lambs was dosed with selenium at 0.50 mg /head for three times per week. 

The third treatment: The lambs was dosed with 50 mg/lamb of zinc for three times per week. 

 Fourth treatment: It was dosed with combined with selenium and zinc at the same doses for three times 

a week.Each group has its own treatment. A statistical analysis of initial weights was performed to 

ensure that there were no significant differences between the mean of the initial weights and that there 

were no individual differences between lambs groups at the beginning of the experiment.  
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Table 1.The components of concentrated diet and its chemical analysis in fattening experiment of 

Awassi lambs.  

Items Percentage  

1. Black barley .     55 

2. Wheat bran .     37.50 

3. Wheat straw .     5 

4.Urea .   0.05 

5. limestone .    1 

6. Salts .    1 

Total   100%  

              Chemical composition   

1.Dry matter (%).    98.04 

2.Crude protein (%).     13.65  

3. Ether Extract (%).    2.54 

4.Crude  Fiber (%).   10.17 

5.Ash (%).     4.82 

6.Nitrogen Free Extract (%).    66.86 

7.Metabollize Energy (%).    2619 
Chemical analysis of concentrated suspensions according to Al-Khawaja et al., (1978). 

* The percentage of dry matter in concentrated diet was estimated according to Perry et al., (2004). 

At the end of experiment period, The lambs was fasting for 12 hours before slaughter of all lambs, and 

on next day the slaughtering process was conducted for lambs.Then carcasses were cut into major 

pieces (thigh, loin, ribs and shoulders) and secondary pieces (neck, chest, loin and forearm) according 

to cutting shown by ABDUL RAHMAN et al.,(2013).Also, the dressing percentage was calculated by 

two methods, the first was on basis of percentage of  cold carcass weight, and second method was 

related to weight of empty body (Al Jalili et al.,1985, Gardner et al.,2015). The area of ocular muscle 

on cuts between twelfth and thirteenth ribs according to reported of Rouse et al., (1970) and Jaqoub et 

al.,(1987) and Al-Joulaq, (2020).Also was measured by means of translucent drawing with several 

small and sequential squares and the area of each of them is 1 cm by matching this translucency along 

the boundaries of the ocular muscle, the area of ocular muscle was calculated, and thickness of fat layer 

over twelfth rib was measured by taking an average of three readings with a small transparent ruler. 

Statistical analysis of the data was performed by method of complete randomized design (C.R.D.), 

Completed Randomized Design according to stated of AL-Zubaidy and AL-Falahy, (2016), in order to 

find out effect of doses of selenium and zinc and overlap between them on the studied traits. The 

statistical analysis and comparison of the significant differences was carried out using the Duncan test 

(1955) polynomial method between means of the studied traits through application of the statistical 

program (SAS, 2012) by using an electronic computer.   

Results and Discussion 

The results of this study included studied traits which were some it was before the slaughter and others 

what was after slaughtering of the lambs, and its results can be explained as follows: 
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1.Productive performance of Awassi lambs: 

The results of this study indicated in table (2) that Awassi lambs used at the beginning of this 

experiment were highly homogeneous in live weight, size and age. For this reason, the statistical 

analysis did not showed significant differences in rates of initial weight between four groups of lambs. 

The initial weight of lambs at beginning of the experiment was 22,273, 22,776, 22,423, and 22,686 kg 

for four treatments respectively.As for final weight of lambs, the results reported a high significant 

effect (P≤0.01) between first, second,third treatments than for the fourth treatment.The result was in 

favor of second, third and fourth experimental treatments, compared to the first group (control). The 

final weight averages were 37,656, 38,493, 41,436 and 43,250 kg for four treatments, respectively. The 

empty body weight of the lambs was calculated by knowing weight of the rumen contents minus of the 

final weight of lambs before slaughtering in this experiment (Al-Jalili et al.,1985). Among the results 

presented in table (2), it indicated existence of highly significant differences (P≤0.01) on empty body 

weight between the first and second treatments than for the third and fourth treatments.The rates of 

empty body weight reached 34,353, 35,156, 37.997 and 39,533 kg for four treatments respectively. As 

for daily and total weight increase of lambs, the results shown in table (2) high significant (P≤0.01) 

superiority in favor of the second (selenium) and third treatments (zinc) and the fourth (synergism of 

selenium and zinc) as measured by first treatment free of selenium and zinc. The daily weight increase 

was 170, 174, 210, 228 g / day, and total weight increase was 15.383, 15.717, 18.923, 20.563 kg/head 

for four treatments, respectively. It was noted from the performance and growth results of lambs in 

table (2) a highly significant superiority (P≤0.01) in final weights and empty body weights , and daily 

and total cumulative weight increase in favor of lambs treated with selenium and zinc and mixing 

between them compared to the control group. The reason for this is due to selenium and zinc, which to 

work in breaking down the celleloselic bonds in e food intake, and this leads to activation of the 

activity of microorganisms in the rumen of lambs and thus they work to maintain the microbial balance 

within the rumen environment and thus lead to improving the efficiency of nutritional conversion and 

thus improving response of the lambs to deposition of muscle tissue in different tissues of lambs body 

during development, thus improving daily and total weight gain of Awassi lambs (Hilal et al., 2016 and 

Ballantine et al., 2002). In terms of effect dosing lambs with selenium in improving overall weight gain 

of lambs, the reason may be due to role of selenium in protecting immune cells and increasing their 

efficiency, which leads to production of large quantities of immune bodies (Ig) of lambs and thus 

increase their weight, which in turn leads to an increase in animal's health level (Al-Tamimi; 2001). 

These results are consistent with results of Radostits (1999), Abdel-Ghany et al. (2008), Rodinova et al. 

(2008) who found significant differences in rates of weight gain between the lambs groups treated with 

selenium and zinc than the control group. The results agreed with Abrahem et al. (2019) who found 

significant differences in final weight and weight gain in favor of Awassi lambs groups that were dosed 

with different proportions of selenium - vitamin E compared to comparison group without dosing with 

selenium-vitamin E.Also,the results were consistent with results of Dhari and  Kassim, (2019) who 

observed a significant increase in rates of weight gain of Awassi lambs in favor of Awassi lambs 

groups to which selenium and vitamin E were added in fattening diets compared to control group 

without addition of selenium and vitamin E in an experiment that lasted for 90 days. These results are 

inconsistent with the results of Hernandez-Calva (2013) and Sushma et al. (2015) and Abdou (2019) 

who did not notice any significant effect of selenium by dosing in mouth of lambs on weight gain rates 

among groups of lambs treated with selenium over the control group. With regard to amount of daily 

feed intake and efficiency of the feed conversion of Awassi lambs, the analysis of the two 

characteristics was not performed due to the grouping feeding of groups of lambs in this experiment 
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(table 2). The daily feed intake was 1,250, 1,360, 1,380, and 1.467 kg of feed/day, and efficiency of 

feed conversion was 7.31, 7.78, 6.56, and 6.42 kg of feed / kg of weight gain, respectively.The results 

of this study were identical with what was reported by Mallaki et. al., (2015), Towaje et al., (2018), 

Ramadan et. al., (2018) who found a significant increase in rates of daily and total weight gain of 

animals when dosed with zinc compared to the control group. These results differed with results of the 

Turnera et al., (2005), Mei et al. (2009), Tameem Eldar (2012), Olivia et al. (2018), Budde et. al., 

(2019) who observed an insignificant arithmetic improvement in rates of daily weight gain when 

adding zinc in animal diets used in their scientific experiments. .  

Table2.Effects of doses of selenium, zinc and combination between them on productive performance 

of Awassi lambs.  

The studied traits 1
st
  treatment 

  (control ) 

2
nd

  treatment 

     (Selenium) 

3
rd

 treatment 

      (zinc)  

4
th

 treatment  

Combination 

(selenium + zinc)  

1. Number of lambs:        6        6         6         6 

2. Initial weight
NS

 (kg).  22.273 ± 0.46A  22.776 ± 0.36 A  22.423 ± 0.55 A  22.686 ± 0.21 A 

3. Final weight (kg). 
**

  37.656 ± 0.31 C  38.493 ± 0.01 C  41.346 ± 0.17 B  43.250 ± 0.90 A 

4.Empty body weight (kg) 
**

  34.353 ± 0.91 B  35.156 ± 0.41 B 37.997 ± 0.41 A  39.533 ± 1.25 A 

5.Daily weight gain 

 (gm/day)
**

 

170 ± 7.66 B  174 ± 3.84 B  210 ± 8.08 A  228 ± 11.34 A 

6.Total weight gain (kg)
**

 15.383 ± 0.68 B  15.717 ± 0.35 B  18.923 ± 0.72 A  20.563 ± 1.02 A 

7.Amount of feed intake: 

   (Kg/day).     

    1.250     1.360    1.380      1.467 

8.Feed conversion : 

  (kg feed/ kg overweight) 

    7.31     7.78     6.56      6.42 

An adjective whose mean carries different letters within horizontally indicates significant differences at probability 

level of 0.05 or 0.01.        NS: The differences are not significant. * The differences are significant at probability level 

of 0.05.                             ** The differences are high significant at a probability level of 0.01.    

2. Carcass characteristics :  

From a careful review of results in table (3),it was found that there were high significant differences 

(P≤0.01) in rates of hot and cold carcass weights for Awassi lamb between the first (control) and 

second (selenium) treatments than for third (zinc) and fourth treatments (selenium + zinc).While there 

were no significant differences between the third and fourth treatments in above two traits in (table 

3).The average weight of the hot carcass was 18.606, 19.846, 20.733, 21.406 kg, and the cold carcass 

weight was 18,326, 19,548, 20,422 and 20,811 kg for four treatments according to sequence. The 

observed results in table (3) emergence of a highly significant improvement (P≤0.01) in averages of the 

two characteristics of hot and cold carcass weight in favor of treatments with selenium and zinc and 

mixing between them. Perhaps the reason for this is significant superiority in final weights of lambs 

treated with the method of oral selenium and zinc dosing and interfering between them in results of this 

study (table 2), this significant increase in weight of the animal before slaughtering the lambs was 

reflected in appearance of significant increases in rates of the weight of the hot and cold carcass.The 

second reason may be due to the fact that dosing the lambs with zinc has led to the activation of 

bacteria in the rumen, which contributed to the improvement of the digestibility factor of the food 

compounds and thus played an important role in activating the processes of absorption and metabolism 



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 2506 – 2520 

Received 05 March 2021; Accepted 01 April 2021.  

 

2512 http://annalsofrscb.ro 

in the tissues of the lambs' body and thus this was reflected in the weights of hot and cold carcasses 

(Towaje et al., 2018). There is another reason that explains the significant increase in the weights of hot 

and cold carcasses, due to the presence of a highly significant positive correlation coefficient (P≤0.01) 

between the final weight of the lambs and the weights of hot and cold carcasses (0.93, 0.93) (table 

4).Mahmood et al.,(2018) was supported the results of this study, who found significant superiority in 

the rates of hot and cold carcass weights in favor of groups of Awassi lambs that were dosed with 

different levels of selenium (low, medium and high) compared to control lambs (barley).Also,the 

results of current study came in agreement with the results of Al-Joulaq, (2020) who noticed a 

significant improvement in rates of the weights of hot and cold carcasses in favor of lambs that were 

dosed with selenium and zinc compared to the control group.In terms of zinc, the results came from 

Mahmood et al.,(2018) and Budde et al.,(2019) who found significant differences in two characteristics 

of hot and cold carcass weight between  animals groups treated with zinc compared to the group not 

treated with zinc (control).The results of this study did not agree with results of some studies (Salman 

and Yildiz 2009, Gabryszuk et al., 2009, Hernandez-Calva et al.,2013, Netto et al.,2013, Olivia et 

al.,2018) who observed the disappearance of the significant differences in mean hot and cold carcass 

weights between groups of treated lambs  and change the treatment with selenium and zinc. As for the 

averages of ocular muscle area and thickness of the subcutaneous fat layer deposited in lamb carcasses 

mentioned in table (3), the results of the current study confirmed the existence of a significant 

superiority (P≤0.05) in averages of the ocular muscle area between the first treatment without dosing 

with selenium than for last treatment. On the one hand, the results showed a significant decrease in the 

thickness of the subcutaneous fat layer deposited in the lambs' carcasses in treatments in which the 

lambs were dosed with selenium and zinc from the treatment without dosing.The average of ocular 

muscle area was 10.00 12.25, 13.45, 15.30 cm
2
 and thickness of the subcutaneous fat layer were 6.70, 

6.32, 6.25, and 5.77 mm for four treatments according to the sequence. The results of this experiment 

indicate a significant superiority (P≤0.05) on the ocular muscle area characteristic of experimental 

lambs treated with selenium and zinc, compared to control group. The significant increase in the area of 

the ocular muscle is due to the significant increase in the ratios of muscle and bone marrow in 

components of the physical inventory of carcasses at the expense of the proportion of fat (Al-

Joulaq,2020). In the other direction, a significant decrease (P≤0.05) in thickness of the subcutaneous fat 

layer in the carcasses of lambs that were dosed with selenium and zinc compared to the group of lambs 

that were not dosed with selenium and zinc was attributed to this inverse relationship between the 

ocular muscle area and the thickness of the fat layer in the result of this study (Turner and colleagues, 

2002, Maict and colleagues, 2003, Mairorao and colleagues, 2007 and Zhao et al., 2013).The results of 

this study are in agreement with the findings of some studies (Gabryszuk et al. 2014 and Al-Joulaq 

2020) who reported a significant effect of selenium and zinc in lambs on averages of the ocular muscle 

area. Also,The results coincide with results of Bottger et al.,(2018) and Zhao et al. (2013) and 

Mahmood et al.,(2018) who confirmed in their results that dosing lambs with zinc showed a significant 

effect on the rates of subcutaneous fatty layer thickness. As for the dressing percentage, calculated in 

two methods, the first was calculated on basis of the live body weight of the lambs, and the second was 

on basis of the empty body weight (Al-Joulaq, 2020). The results presented in table (3) indicated that 

there were significant differences (P≤0.05) between the second treatment (selenium) and the last 

treatment (combined synergies between selenium and zinc) in mean dressing percentage calculated on 

the basis of live body weight. The dressing percentage calculated by the first method of Awassi lambs 

was 48.66, 50.78, 49.39 and 48.16% for four transactions, respectively. The emergence of the 

significant differences in rates of dressing percentage that calculated in the first method may be 
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attributed to significant differences in rates of final weight of lambs in the result of this study 

mentioned as a result of this study (table 2). 

Table 3.Effect of doses of selenium, zinc and combination between them on some of carcass 

characteristics of Awassi lambs.   

The studied traits 1
st
  treatment 

  (control ) 

2
nd

  treatment 

     (Selenium) 

3
rd

 treatment 

      (zinc)  

4
th

 treatment  

Combination 

(selenium + zinc)  

1.Hot carcass weight (kg)
**

  18.606 ± 0.16 C    

  

19.846 ± 0.16 B  20.733 ± 0.07 A 21.406 ± 0.48 A  

2.Cold carcass weight(kg)
**

  18.326 ± 0.15 C  19.548 ± 0.16 B  20.422 ± 0.07 A  20.811 ± 0.36 A 
  

3.Ocular muscle area(cm
2
)
*
  10.00 ± 1.60 B  12.25 ± 0.45AB  13.45 ± 0.60 AB  

 
15.30 ± 0.60 A 

4.Subcutaneous fat under 

layer skin* 

6.70 ± 0.90 A   6.32 ± 0.10 AB  6.25 ± 0.85AB  5.77 ± 0.05 B 

5.Redemption  percentage  

 on basis of  live weight(%)* 

    

48.66 ± 0.23 AB  
 

50.78 ± 0.42A  49.39 ± 0.15AB  48.16 ± 1.41B 

6.Redemption  percentage  

on basis of empty body 

 weight (%)
NS

  

53.40 ± 1.01 A  55.61 ± 0.86 A  53.75 ± 0.48 A  52.75 ± 1.8 9 A 

An adjective whose mean carries different letters within horizontally indicates significant differences at probability 

level of 0.05 or 0.01.        NS: The differences are not significant. * The differences are significant at probability level 

of 0.05.                             ** The differences are high significant at a probability level of 0.01.  

 

3. Carcass cuts 

The results of this experiment indicated a significant improvement (P≤0.05) in weights of main cuts in 

favor of lambs that were dosed with selenium and zinc and the overlap between them (table 4), as 

significant differences were observed (P≤0.05) in mean thigh weights between control lambs treatment 

than over zinc treatment in third treatment, and on the other hand, between the first treatment without 

the doses of selenium and zinc compared to the last treatment (selenium + zinc) in average of ribs 

weights. As for averages weights of back and shoulder, the results of current study presented in table 

(4) showed high significant differences (P≤0.01) in average of back weights between the first (control) 

treatments, second (selenium)  than for third (zinc) and fourth treatments (selenium + zinc). Also,It was 

observed that there were high differences in mean shoulders weights between  control treatment than 

for second, third and fourth treatments in which lambs were dosed with selenium and zinc and overlap 

between them . As for rates of ribs and forearm weights, the results of statistical analysis indicated that 

there was a significant effect of  dosing of selenium and zinc between the first treatment and the last 

treatment. 

With regard to effect of dosing on selenium and zinc, and the interaction between them on weights of 

the minor cuts presented in table (4), where the results of statistical analysis indicated the emergence of 

significant differences (P≤0.05) in weight of the forearm between the first treatment (control) compared 
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to the last treatment. As for the other parts of the minor cuts of Awassi lamb carcasses, the statistical 

analysis did not show any significant effect of  dosing of selenium and zinc and joint synergies between 

them on average weights of the neck, chest and flank (table 4).The average of legs weights were 4.124, 

4.583, 4.825, 4.408 kg, back 2.703, 2.081, 3.071, 3.289 kg, shoulders 2.227, 2.663, 2.743, 3.422 kg, 

ribs 3.149, 3.497, 3.476, 3.571 kg, neck 1.285, 1.518, 1.402, 1.503 kg and chest. 0.991, 1.161, 1.063, 

1.378 kg, forearm 512.67, 564.00, 539.35, 583.32 gm and loin 0.924, 1.007, 1.084, and 1.051 kg for 

four transactions respectively.The above results indicate significant superiority and mathematical 

improvement in most of weights of major and minor cuts carcass in favor of the selenium and zinc 

treatments and overlap between them compared to the control treatment. The reason is perhaps that 

selenium is an active antioxidant substance and contributes to formation of protein tissues in the 

animal’s body and this leads to an improvement in weight gain of lambs treated with selenium 

compared to a group of control lambs (Mahmood et al. 2018 and Al-Joulaq, 2020), in addition, another 

reason may be due to the significant positive correlation coefficients between the weights of the major 

cuts carcass (thighs, back, shoulders and ribs) and the final weight of lambs in the result of this study, 

which amounted to (0.32, 0.69, 0.53, 0.81) shown in table (5). The significant differences in weight of 

the forearm, which is a secondary cut of the carcasses, were attributed to significant positive correlation 

coefficients between the final weight of the lambs and weight of the forearm (table 5), which amounted 

to (0.57). In terms of the role of zinc in significant improvement of the main and secondary cuts 

weights in Awassi lambs, the reason is due to the role of zinc as a stimulant agent in muscle building in 

deposition of protein tissues in the body of animals treated with zinc compared with the control 

treatment (Towaje et al. 2018). As for the reason for the non-appearance of significant differences in 

some weights of the minor cuts such as neck, chest, loin in slaughtered lambs treated with selenium, 

zinc and the mixture between them (table 5), the reason is due to the presence of a non-significant 

mathematical correlation coefficient between the final live weight of the lambs and the weights of the 

neck,chest and loin in the slaughtered of Awassi lambs which it  was (0.44, 029, 0.57) respectively.The 

results were consistent with the results of some studies (Gabryszuk et al. 2014, Mahmood et al. 2018, 

Al-Joulaq, 2020) who found significant differences in mean  of weights of thighs, back, shoulders, ribs 

and forearm in the treatments in which the animals were dosed with selenium compared to the control 

treatment without dose. The results was agreed with the results of Elokil et al., (2019) who observed 

significant differences in rates of major and minor cuts weights between groups of lambs treated with 

zinc compared to the control group.  

Table 4.Effect of doses of selenium, zinc and combination between them on major and minor of cuts 

carcass of Awassi lambs.    

The studied traits 1
st
  treatment 

  (control ) 

2
nd

 treatment 

     (Selenium) 

3
rd

 treatment 

      (zinc)  

4
th

 treatment  

Combination 

(selenium + 

zinc)  

1.Weight of thighs (kg)
*
.   4.124  ± 0.04 B  4.583 ±  0.21 AB  4.825 ± 0.22  A 4.408 ± 0.05 AB 

2.Weight of loin (kg)
**

. 2.703 ± 0.03 B  2.081 ± 0.12 C   3.071± 0.06  A 3.289 ± 0.16 A 

3.Weight of shoulders (kg)
**

 2.227 ± 0.03 B 2.663 ± 0.32 B 2.743 ± 0.17 B  3.422 ± 0.13 A 

4.Weight of ribs (kg)
* 
. 3.149 ± 0.09 B 3.497 ± 0.21 AB 3.476 ± 0.04 AB 3.571 ± 0.04 A 

5.Weight of neck (kg)
NS 

.  1.285 ± 0.06 B  1.518 ± 0.12 A 1.402 ± 0.06 A 1.503 ± 0.11 A 

6. Weight of chest (kg)
NS 

.  0.991 ± 0.11 A 1.161 ± 0.06 A 1.063 ± 0.03  1.378 ± 0.22 A 

7. Weight of forearm (gm)
*
.
 
 512.67 ± 6.74 B 564.00 ± 21.28 A 539.35 ± 8.21 AB 583.32 ± 18.00 A 
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8. Weight of flank (kg)
NS 

.  0.924 ± 0.04 A 1.007 ± 0.23 A 1.084 ± 0.05 A 1.051 ± 0.09 A 
An adjective whose mean carries different letters within horizontally indicates significant differences at probability 

level of 0.05 or 0.01.        NS: The differences are not significant. * The differences are significant at probability level 

of 0.05.                           ** The differences are high significant at a probability level of 0.01.  

Table 5. Correlation coefficients between final weight and major , minor  carcass cuts of Awassi lambs.  

The studied traits   Correlation coefficients  

1.final weight × final weight
NS

  1.00 

2.final weight × hot carcass
**

  0.93 

3.final weight × cold carcass
**

  0.93 

4.final weight × thighs
**

  0.32 

5.final weight × loin
**

  0.69 

6.final weight × ribs
*
  0.53 

7.final weight × shoulders
**

  0.81 

8.final weight × neck
NS

  0.44 

9.final weight × chest 0.29 

10.final weight × forearm
*
 0.57 

10.final weight × flank
NS

  0.29  
 NS: The differences are not significant. * The differences are significant at a probability level of 0.05. 

  ** The differences are high significant at a probability level of 0.01. 

We conclude from the results of the current study that administration of selenium and zinc, or both 

together, by oral dose for lambs, was higher significantly on rates of daily and total weight gain, hot and 

cold carcass weights, and ocular muscle area in experimental groups of lambs compared to non-treated 

control lambs. 
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