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Abstract

Al-Lataifeh, F. A., Obeidat, B. S., Awawdeh, M. S. & Ata, M. A. (2024). Selenium supplementation to Awassi 
Lambs did not improve their growth performance. Bulg. J. Agric. Sci., 30(5), 870–874

This study was conducted to evaluate the effects of selenium (Se) supplementation on growth performance of growing 
Awassi lambs. Twenty-five lambs were divided randomly into three groups. Lambs received the basal diet plus: no Se (CON; 
n = 8), 0.15 mg/lambs/day of supplemental Se to the diet as Se selenite (DSE; n = 8), or 0.5 mg/lamb of Se injection as Se sele-
nite (ISE; n = 9). At the end of the study that lasted for 50 day, 3 lambs from each treatment randomly selected and individually 
housed in metabolism crates to evaluate nutrient digestibility. Nutrients (DM, OM, CP, NDF, ADF, and EE) intake of lambs 
and nutrient digestibility were not affected by Se supplementation. Growth performance (final body weight, average daily gain, 
and feed conversion ratio) of lambs were similar among treatment groups. Selenium supplementation (dietary or injection) 
failed to improve the performance of growing Awassi lambs fed high-concentrate diets containing 0.13 mg Se /kg of dry matter.
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Introduction

Selenium (Se) is a trace mineral that is essential for 
optimum health and, subsequently, production of lambs 
(Fairweather-Tait et al., 2010; Sushma et al., 2015). As an 
essential component of the glutathione peroxidase, Se is an 
important antioxidant (Awadeh et al., 1998). Selenium is 
also important in thyroid activity and the conversion of T4 to 
biological active T3 (Gartner et al., 2007; Schauberger et al., 
2017). Selenium deficiency, by impacting immune system 
and thyroid functions (by which the general metabolism is 
controlled), can affect the health (i.e., immunity) and pro-
duction efficiency (i.e., growth rate) of lambs (Hefnawy & 
Tórtora-Pérez, 2010). Thus, Se supplementation to growing 

lambs might indirectly improve their productive perfor-
mance (Yue et al., 2009).

In late stage of pregnancy, supplementation ewes with 
0.3 mg Se yeast/kg of feed significantly improved daily 
weight gain and total gain of body weight (Saba et al., 2019). 
In addition, providing grazing ewes with Se as sodium sele-
nite injection along with vitamin E throughout the breeding 
season increased the viability of the offspring (Farahavar et 
al., 2020). Selenium supplementation along with vitamin E 
also enhanced growth performance and immune response, 
since they work as antioxidants (Soliman, 2015). In a study 
conducted on Tibetan sheep, intake and absorption of nitro-
gen (N), as well as their apparent ability to digest neutral 
detergent fiber (NDF), acid detergent fiber (ADF), and ether 
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extract (EE), were all improved by adding 0.4 mg Se/kg of 
DM (Wang et al., 2019).

Effects of Se supplementation on growth performance of 
sheep have been variable (Kumar et al., 2009; Vignola et al., 
2009). Effects of Se supplementation on growth performance 
of Awassi lambs are not available.

The aim of this study was to evaluate the effects of Se sup-
plementation (dietary or injection) on nutrients intake, digest-
ibility, and growth performance of growing Awassi lambs. 

Materials and Methods

This experiment was conducted in 2019, at the Agricul-
ture Center for Research and Production, at Jordan Universi-
ty of Science and Technology (JUST). All procedures used in 
this study were approved by JUST Institutional Animal Care 
and Use Committee. 

Growing and digestibility study procedures
Twenty-five Awassi lambs (average age 65 days of age 

and average body weight 20.8 kg) were randomly allocated 
into one of three groups in completely randomized design. 
Lambs received the basal diet plus: no Se (CON; n = 8),  
0.15 mg/lambs/day of supplemental Se to the diet as Se sele-
nite (DSE; n = 8), or 0.5 mg/lamb of Se injection as Se sele-
nite (ISE; n = 9). Selenium in the DSE group was daily top-
dressed (after mixing with 10 g of soybean meal) on the basal 
diet to ensure complete consumption of the allocated amount. 
Also, 10 grams of soybean meal were top-dressed on the diet 
for other groups. In ISE group, intramuscular injections of Se 
were given biweekly as recommended by manufacturer. 

The basal diet (Table 1) was formulated to meet nutrient 
requirements of growing lambs (NRC, 2007) and Selenium 

content of the basal diet was 0.13 mg/kg of dry matter. Di-
ets were mixed biweekly during the study and were sampled 
upon mixing. Diet was offered at ad libitum intake as a total 
mixed ration with free access to water. Feed refusals were 
weighed daily throughout the study and stored (-20°C) for 
future analysis.

Lambs were individually housed in shaded pens (1.5 m 
× 0.75 m) and fed once daily at 0900. An adaptation period 
of one-week was allowed prior to the experimental period. 
The study lasted for 50 days. Lambs were weighed at the 
beginning of the experiment and subsequent weights were 
measured bi-weekly. On day 50 of the feeding trial, 3 lambs 
from each group were randomly selected and individually 
housed in metabolism crates (1.05 m × 0.80 m) to evalu-
ate nutrient digestibility. Animals were allowed a period of 
5 days to adapt the crates followed by a collection period 
of 4 days; where feed intake and refusals were recorded 
and sampled for further analysis. Daily fecal output was 
collected, weighed, recorded, and 10% sample was stored 
(-20°C) for analysis. Fecal, offered, and refused feed sam-
ples were dried at 55°C in a forced-air oven to reach a con-
stant weight, air equilibrated, ground to pass through 1 mm 
sieve (Brabender, Duisdurg, Germany) and stored (-20°C) 
for further analysis.

Laboratory analysis 
Fecal, offered, and refused feed samples were analyzed 

following (A.O.A.C., 1990) procedures for DM (100°C in 
air-forced oven for 24 h; method 967.03), OM (550°C in ash-
ing furnace for 6 hours; method 942.05), CP (Kjeldahl pro-
cedure; method 976.06) and EE (Soxtec procedure, Soxtec 
System HT 1043 Extraction Unit, Tecator, Box 70, Hoganäs, 
Sweden; method 920.29). Also, samples were analyzed for 
neutral detergent fiber (NDF) and acid detergent fiber (ADF) 
according to the procedure described by (Van-Soest et al., 
1991) with modifications for use in the Ankom2000 fiber ana-
lyzer (Ankom Technology Cooperation, Fairport, NY, USA). 
Neutral detergent fiber analysis was performed using sodium 
sulfite and alpha amylase (heat stable) and expressed with 
residual ash content. 

Statistical analysis
All data were analyzed using the MIXED procedure 

of SAS (S.A.S., 2002), where lamb was the random vari-
able. Initial body weight was used as a covariate for an-
alyzing differences in body weight gain. Least square 
means were used to further identify significant differences 
among means. Significant differences were considered at 
(P < 0.05).

Table 1. Basal diet composition of fattening Awassi lambs 
fed diet supplemented with selenium
Item

Ingredients (%, DM basis)
Barley grain 62.5
Soybean meal 15
Wheat hay 20
Salt 1.5
Limestone 1

Nutrients (%, DM basis)
Dry matter (DM) 89.8
Organic matter (OM) 91.9
Crude protein (CP) 17.0
Neutral detergent fiber (NDF) 31.8
Acid detergent fiber (ADF) 14.4
Ether extract (EE) 5.2
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Results and Discussion

The effects of Se supplementation on nutrient intake of 
growing Awassi lambs are presented in Table 2. No signif-
icant differences were observed in nutrient intake of DM, 
OM, CP, NDF, ADF, and EE among treatment groups. Same 
results were reported from many researches, dietary sup-
plementation of Se had not effects on feed intake of lambs 
(Abdullah et al., 2019; Al-Taie & Almahdawi, 2021), steers 
(Lawler et al., 2004) or goats (Yue et al., 2009). In addition, 
(Vignola et al., 2009) suggested that neither the source nor 
the amount of supplemental Se affected feed intake and feed 
to gain ratio of lambs. In contrast, (Hernandez-Calva et al., 
2013) found that DM intake improved by 13% when finish-
ing lambs were dietary supplemented with Se selenite. 

Growth performance (initial weight, final weight, average 
daily gain; ADG, and feed conversion ratio; FCR) of lambs 
was not affected by Se supplementation (Table 3). This is in 
agreement with previous studies on cattle and sheep ( Dork 
& Loerch, 1989; Vignola et al., 2009; Al-Taie & Almahdawi, 
2021). In contrast, ADG and FCR goats were improved by 
organic Se supplementation to the basal diet of 0.05 mg Se/
kg of DM with no effects on feed intake (Yue et al., 2009; 
Abdullah et al., 2019). 

In a study conducted by (Kumar et al., 2009) the results 
showed that supplementation of 0.15 mg Se/kg DM as in-
organic or organic form did not affect FCR of lambs. This 
is consistent with no effect of Se supplementation on DM 
intake and ADG observed in the current study. Furthermore, 
(Alimohamady et al., 2013) reported that FCR, ADG, and 
feed intake were not affected by different amount and sourc-
es (organic and inorganic) of Se offered to lambs fed a basal 
diet of 0.06 mg Se/kg DM. In addition, (Asadi et al., 2018) 
reported no effects on Dalagh Lambs performance when 
supplemented with Se orally nor injection. However, in a 
study on Tan sheep supplemented with Selenium yeast and 
published by Jia et al. (2022) FCR increased with the level 
of Se at 0.25 mg/kg and decreased as Se level increased to  
2 mg/kg.

Effects of Se supplementation on nutrient digestibility are 
shown in Table 4. Digestibility coefficients of DM, OM, CP, 
NDF, ADF, and EE were similar among treatment groups. 
Similar results were reported by (Serra et al., 1994; Kumar 
et al., 2008 Asadi et al., 2018) in sheep. On the other hand, 
intramuscular injection of Se decreased the digestibility of 
DM, OM, CP, and NFE as the Se level increased in pregnant 
Does (Abdou, 2021). However, (Liu et al., 2007; C. Wang et 
al., 2009) demonstrated that organic Se supplementation im-
proved nutrients digestibility in cattle in dose-dependent by 
improving ruminal fermentation. Moreover, (Alimohamady 
et al., 2013) reported that nutrient digestibility’s were im-
proved in lambs supplemented with Se. Improved nutrient 
digestibility in response to Se supplementation was probably 
achieved by improving ruminal ecosystem and fermentation. 
In the current study, Se supplementation in the DSE did not 
affect nutrients digestibility and probably did not affect ru-
men ecology. It is not expected that Se injection would affect 
rumen environment. 

Table 2. Nutrient intakes of fattening Awassi lambs fed diet supplemented with selenium
Diets SEM P-valueItem CON DSE ISE

Nutrient intake, g/d
Dry matter 761.0 652.8 689.3 38.75  0.127
Organic matter 700.4 603.9 632.4 34.79 0.128
Crude protein 123.2 104.2 114.7 7.04 0.140
Neutral detergent fiber 244.6  213.2 226.4 12.10 0.204
Acid detergent fiber 108.3   94.8 100.9 5.69 0.244
  Ether extract 39.9   34.3 36.0 2.03 0.124

Table 4. Nutrient digestibility of fattening Awassi lambs 
fed diet supplemented with selenium

Diets SEM P-valueItem CON DSE ISE
Dry matter 81.7 82.1 85.6 1.84 0.302
Organic matter 83.5 84.4 87.4 1.54 0.233
Crude protein 77.7 76.6 81.5 2.95 0.259
Neutral detergent fiber 71.9 71.0 77.7 3.48 0.387
Acid detergent fiber 69.6 70.0 74.7 5.04 0.352
Ether extract 82.9 82.2 90.1 1.72 0.081

Table 3. Growth performance of fattening Awassi 
lambs fed diet supplemented with selenium

Diets SEM P-valueItem CON DSE ISE
Initial body weight (Kg) 20.9 20.5 21.1 0.82 0.861
Final body weight (Kg) 30.7 29.7 30.1 1.38 0.808
Average daily gain (g/day) 197.8 184.0 180.0 27.67 0.808
Feed conversion ratio 4.5 4.2 4.2 0.56 0.874
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The current dietary recommendation for growing lambs 
is 0.2–0.3 mg Se/kg of DM of feed (N.R.C., 2007) which 
is higher than earlier recommendation of 0.1–0.2 mg /kg 
(N.R.C., 1985). Our data suggest that supplemental Se to a 
basal diet of 0.1 mg/kg did not improve growth performance 
of growing lambs. This does not simply imply that 0.13 mg 
Se/kg DM was the optimal level. (Alimohamady et al., 2013) 
demonstrated that Se (organic or inorganic) supplementation 
to lambs fed a diet with 0.06 mg /kg had no effect on growth 
performance (ADG, DM intake, or FCR) but improved glu-
tathione peroxidase activity and T3 levels. Thus, dietary Se 
level might be different for optimal performance vs. opti-
mal physiological (thyroid functions and antioxidant status) 
performance. Indeed, improved physiological performance 
might not be always translated into improved production 
performance and this might be true in the current study that 
deserves further investigation. 

 
Conclusion

Under condition of the current study, Se supplementation 
(dietary or injection) failed to improve the performance of 
growing Awassi lambs fed high-concentrate diet. This indi-
cates that diets with 0.13 mg Se/kg DM are enough to sup-
port productivity of growing lambs. 
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