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Research article
Ερευνητικό άρθρο

ABSTRACT: Eighteen male Rahmani lambs with 4 months old and weighed 25.47±0.17 kg live body weight were 
divided into three identical groups and used in a 150-day growing experiment. In the first group, the lambs were fed 
on R1, which contained 60% concentrate feed mixture (CFM) and 40% corn stover silage (CSS) and considered as a 
control. Whereas, lambs in the second group were fed (R2) 50% CFM and 50% CSS supplemented with 0.5% opti-
gen® (slow-release urea) and the third group fed (R3) 50% CFM and 50% CSS supplemented with 3% soybean meal. 
Results indicated that the dry matter (DM) and crude protein (CP) contents increased with soybean meal supplement, 
but nitrogen free extract (NFE) content in silage tended to decrease with optigen and soybean meal supplementation. 
Content of DM reduced in R2 with optigen supplementation. Higher CF, NDF, ADF and ADL contents and lower NFE 
content in R2 and R3 than those of R1content and lower NFE content in R2 and R3 than R1. The R2 and R3 had sub-
stantially higher digestion of all nutrients (OM, DM, CP, CF, NFE, and ether extract (EE)) as well feeding values (DCP 
and TDN) than R1. Lambs in various groups had almost equal ruminal pH values. Concentrations of ammonia-N and 
total VFA’s in rumen fluid were significantly higher (P<0.05) in R2 and R3 compared to R1. Blood plasma biochemical 
profiles of the various groups were almost identical, with only minor variations. Intake of DM and CP were slightly 
higher in R2 and R3 than those of R1. The TDN and DCP intake were significantly (P<0.05) higher in R2 and R3 than 
R1. The final live body weight, total weight gain, and average daily gain (ADG) were significantly greater (P<0.05) 
in R2 and R3 than those of R1. DM and CP conversion improved significantly in R2 and R3 than R1. The addition of 
corn stover silage supplemented with 3% soybean meal or 0.5 % optigen was improving feed intake, digestion, feed 
conversion, rumen function, and body weight gain of fattening Rahmani lambs.
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INTRODUCTION

As the use of animal proteins rises, so does the 
demand for feed containing plant proteins for 

livestock. If environmental issues and resource rival-
ry are adequately addressed, livestock production is 
predicted to surpass agriculture as the most valuable 
agricultural field in terms of added value (Henchion et 
al., 2017; Kim et al., 2019; Pulina et al., 2018). Due 
to the environmental implications in industrialized 
nations and the price volatility in international mar-
kets, the European Union is becoming more and more 
concerned about the lack of plant protein in animal 
feed and emphasises the effect of reducing a heavy 
reliance on protein crop imports (Beever and Cot-
trill, 1994; Ferraretto and Shaver, 2015). The study of 
urea’s usage in ruminant feeding was expedited due 
to the significant shortage of animal protein supple-
ments generated from plants during the interwar pe-
riod. Utilizing urea as much as feasible while feeding 
ruminants has drawn attention due to the growing re-
quirement for plant protein in animal feed worldwide 
(Miranda et al., 2019; Olafadehan et al., 2014).

Silage production is to conserve as much fodder as 
possible for eventual use in livestock feed (Wilkinson 
and Rinne, 2018). Fermentation of silage is a compli-
cated process which is influenced by several variables. 
Researchers have been studying silage and its addi-
tions for some years to improve its nutritional con-
tent and decrease some of the dangers involved with 
the silage process (González-Alcántara et al., 2020; 
Henderson, 1993). The silage supplement should be 
simple to implement, efficient in the reduction of DM 
losses, and eco-friendly. Silage additives are used in 
the post-processing of feed or crops to enhance the 
subsequent fermentation process, decrease the waste, 
lower the aerobic retrogradation at feed, improve 
the sanitary efficiency of silage, inhibit fermentation 
process, increase aerobic stability, and maximize the 
nutritional benefits of silage, leading to an increase 
in anisotropy (Merensalmi and Virkki, 1991; Supa-
pong et al., 2022). Unavoidable losses, such as those 
caused by plant enzymes and microbes, as well as 
field losses, can be reduced with several silage addi-
tions (Charmley, 2001). The major five classes of si-
lage supplements (propionic acid, lactic acid bacteria, 
etc.) including fermentation boosters (carbohydrate 
sources and bacterial culture), inhibitors of fermenta-
tion (formaldehyde, acids, etc.), and inhibitors of aer-
obic decomposition (acids, formaldehyde, etc) (Harri-
son et al., 1994; McDonald et al., 1991; Yitbarek and 
Tamir, 2014).

When compared to protein feed sources like soy-
bean meal (SBM), non-protein nitrogen compounds 
offer a cost-effective alternative to natural and afford-
able plant protein sources per unit nitrogen (Ghizzi 
et al., 2020). Urea is the most widely used non-pro-
tein nitrogen molecule in ruminant feeds (Mentz et 
al., 2015; Varlyakov et al., 2015). In the diet of ru-
minants, the utilization of urea as a source of NPN 
is limited because urea’s quick conversion to am-
monia occasionally exceeds rumen bacteria’s ability 
to utilize NH3-N, resulting in the loss of N for the 
synthesis of microbial protein (Galo et al., 2003). 
Over the years, numerous approaches have been in-
vestigated for addressing this issue and lowering the 
risk of urea toxicity in ruminants, including the cre-
ation of slow-release nitrogen sources (Mentz et al., 
2015). The purpose of employing a delayed-release N 
source when rumen NH3-N levels are expected to be 
decreased after urea ingestion that is to give a slow re-
lease of nitrogen during the day and meet the nitrogen 
demand of rumen bacteria. The performance of mi-
crobial protein production and utilization is improved 
by providing a consistent source of nitrogen (Harrison 
and Karnezos, 2005). Also, give a delayed hydrolysis 
of these chemicals, which results in a steady release 
of ammonia at the front of the stomach and optimal 
conditions for photolytic microbial communities to 
thrive (Varlyakov et al., 2015).

The aim of this research was to see corn stover 
silage supplemented with soybean meal or optigen on 
feed intake, digestion, rumen fermentation, blood bio-
chemistry, growth performance, and feed conversion 
of fattening lambs.

MATERIALS AND METHODS

Animals used in research
Eighteen male Rahmani lambs at 4 months of age 

had 25.47 ± 0.17 kg mean initial live body weight 
(LBW). Three similar groups of lambs were formed 
with six lambs for each and used in a 150-day grow-
ing experiment.

Experimental rations
Each group of lambs was allocated to one of three 

experimental rations. The first group, the lambs were 
fed on R1, which contained 60% concentrate feed 
mixture (CFM) and 40% corn stover silage (CSS) and 
considered as a control. Whereas lambs in the second 
group were fed (R2) 50% CFM and 50% CSS supple-
mented with 0.5% optigen® (slow-release urea) and 



J HELLENIC VET MED SOC 2024, 75 (2)
ΠΕΚΕ 2024, 75 (2)

M.A. ABU EL-HAMED, M.K. MOHSEN, E.M. ABDEL-RAOUF, H.M. GAAFAR, N.I.M. HASSAN 7327

the third group fed (R3) 50% CFM and 50% CSS sup-
plemented with 3% soybean meal. The formulation of 
experimental rations is illustrated in Table (1).

Management procedure
All experimental lambs were fed on the tested ra-

tions sufficient to meet their suggested needs, follow-
ing the NRC (2007). CFM was administered two times 
per day (8 am and 4 pm), whereas CSS was given 
once daily at 10 am, and water was readily available 
all day. Lambs are weighed every two weeks before 
the morning feeding after fasting night. The amounts 
of CFM and CSS were changed every 2 weeks in re-
sponse to changes in live body weight.

Digestibility trials
Three digestibility trials were conducted on three 

lambs from each experimental group during the feed-
ing experiment to determine the digestibility coeffi-
cients and feeding values of the experimental meals. 
The preparatory period of each digestion experiment 
lasted 15 days, while the collection period lasted 7 
days using acid-insoluble ash as a standardized mark-
er (Van Keulen and Young, 1977). Throughout the 
collection period, faeces specimens  were collected 
twice daily at 12-hour intervals from each animal’s 
rectum. Feed samples were obtained at the start, 
middle, and the termination of the collection period. 
Chemical analysis of CFM, corn forage, rice straw, 
and feces samples was performed using methods of 
(AOAC, 1990). The following equations were used 
by Schneider and Flatt (1975) to measure the digest-
ibility of nutrients:

DM digestibility % =

 




−

fecesin  %
feedin  AIA% x 100100

AIA

Nutrient digestibility % =



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





−

feedin  %Nutrient 
fecesin  %Nutrient  x 
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feedin  AIA% x 100100
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Where, AIA is acid insoluble ash.

The contents of TDN and DCP were measured us-
ing the equations provided by McDonald et al. (1995).

Rumen fluid samples
Three lambs in each group had rumen fluid sam-

ples collected three hours after morning feeding using 
a rubber gastric tube connected to an electric suction 
pump and inserted through the esophagus into the ru-
men. Before giving the preservative, the rumen fluid 
was filtered through two cheesecloth layers and the 
pH was determined by using pH meter (Orian digital). 
The AOAC method of determining ammonia nitrogen 
(NH3-N) was used (AOAC, 1990). TVFAs were mea-
sured using Warner’s steam distillation method (War-
ner, 1964).

Blood samples collection
Blood samples were collected three hours after the 

morning meal with a clean sterile needle from each 
lamb’s jugular vein into clean dry plastic tubes con-
taining two drops of heparin as an anticoagulant after 
three months of the feeding trial. Plasma was obtained 
by samples centrifugation at 4000 rpm for 15 hours 
and then storing them at -20 °C until the chemical 
analysis. Total protein, urea nitrogen, albumin, creat-
inine, alanine aminotransferase (ALT), aspartate ami-
notransferase (AST), and levels in blood plasma were 
calorimetrically measured using commercial diagnos-
tic instruments (Pasteur Lab Test-Mix-Test).

Feed conversion efficiency
Feed conversion of DM, TDN, CP and DCP were 

Table 1. Formulation of experimental rations.
Item R1 R2 R3
Concentrate feed mixture (CFM) 60 50 50
Corn stover silage (CSS) 40 - -
Corn stover silage (CSS1) - 50 -
Corn stover silage (CSS2) - - 50
Total 100 100 100

Where, CSS was supplemented with 3% molasses + 1 ml effective microbes (EM1)/kg wet silage, CSS1 was CSS supplemented with 0.5% 
Optigen and CSS2 was CSS supplemented with 3% soybean meal (44% protein). Optigen® (Alltech, Nicholasville, KY) is urea encapsulated in a 
biodegradable polymer and fibrolytic enzyme technology are combined in this cattle feed additive. It contains 99% DM, 256% CP, 41% nitrogen, 
and 12% lipids. Effective microorganisms (EM1) contained photosynthetics bacteria (Rhadopseudomonas plustris and Rhodobacters phacrodes), 
lactic acid bacteria (Lactobacillus plantarum, Lactobacillus casei and Streptococcus lactis), yeasts (Saccharomyces cerevisiae) and Actinomycetes 
(Microhiza). Concentrate feed mixture (CFM) was composited from 51% yellow corn grains, 25% wheat bran, 17.7% soybean meal, 3% molasses, 
2% limestone, 1% common salt and 0.3% premix.
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calculated as follows:

DM (kg/kg weight gain) = DMI/ADG
TDN (kg/kg weight gain) = TDNI/ ADG
CP (g/kg weight gain) = CPI/ ADG
DCP (g/kg weight gain) = DCPI/ ADG

Statistical analysis
The data for the user’s guide were analyzed sta-

tistically using one-way analysis of variance (totally 
randomized design) following IBM SPSS Statistics 
(2020) General Linear Models (GLM) procedures 
with one-way ANOVA in accordance with the follow-
ing equation: Yij = µ +xi+ eij

Where: Yij = observation. µ = mean, xi = treat-
ment effect, eij = experimental error.

Duncan test inside the SPSS program was used to 
evaluate the degree of statistical significance between 
the means of treatments, and a level of alpha was used 
to declare statistical significance between the means.

RESULTS

Composition of tested feedstuffs and rations
The composition of several silages and tested diets 

is shown in Table (2). The silage supplemented with 
soybean meal had more DM than the other silages. 
Moreover, CP content in R2 and R3 than in R1. How-
ever, NFE content tended to decrease in R3. There 
were minor differences in the concentrations of OM, 
CF, EE, ash, NDF, ADF, and ADL across various si-
lages. Moreover, DM content was lower in R2 than 
those of R1 and R3. Higher CF and fiber fractions 
(NDF, ADF and ADL) content and lower NFE con-
tent in R2 and R3 than those of R1, which might be 
attributed to increase the percentage of silage in R2 
and R3 (50%) than that of R1 (40%). While the con-
tents of OM, CP, EE, and ash slightly differ among the 

different experimental rations.  

Nutrients digestibility
Table 3 shows the nutrient digestibility of DM, 

EE, OM, CP, NFE, and CF were significantly higher 
(P<0.05) in R2 and R3 than in R1. When feeding val-
ues of experimental meals as presented in Table (3), 
R2 and R3 had significantly greater TDN and DCP 
values (P<0.05) than R1.

Rumen fermentation parameters
Table 4 shows the rumen fermentation parameters 

of lambs fed experimental rations. The ruminal pH 
values of lambs in all groups were nearly identical. 
The TVFA and NH3-N concentrations in the rumens 
of R2 and R3 were significantly higher (P<0.05) com-
pared to R1.

Biochemical analysis of blood plasma
Table 5 shows the blood plasma biochemical re-

sults of lambs fed various types of corn stover silage. 
Total protein, albumin, globulin, urea, and creatinine 
concentrations, as well as AST and ALT enzyme ac-
tivity, were not statistical.

Feed intake
Table 6 shows the daily feed intake of lambs fed 

a variety of experimental diets. Lambs fed R1 con-
sumed more concentrate feed mixture than R2 and 
R3, but R1 had a lower intake of corn stover silage 
and a lower overall intake on a fed basis than R2 and 
R3. The differences in concentrate feed mixture to 
corn stover ratio between R (60:40) and both R2 and 
R3 is due to these findings (50:50). Moreover, the in-
take of DM and CP were slightly higher with feeding 
R2 and R3 than R1. On the other hand, TDN and DCP 
intake were considerably higher (P<0.05) in R2 and 
R3 than in R1.

 Table 2. Composition of tested feedstuffs and rations.

Item DM % DM Composition%
OM CP CF EE NFE Ash NDF ADF ADL

Feedstuffs
CFM 91.74 91.40 14.36 9.88 3.57 63.59 8.60 16.47 5.92 1.60
CSS 33.35 91.45 7.92 28.65 2.46 52.42 8.55 62.54 34.95 5.82
CSS1 33.63 91.28 9.24 28.43 2.43 51.18 8.72 62.06 34.68 5.78
CSS2 35.48 91.72 9.35 28.15 2.54 51.68 8.28 61.45 34.35 5.72
Experimental rations
R1 48.91 91.42 11.78 17.39 3.13 59.12 8.58 34.90 17.53 3.29
R2 45.60 91.34 11.80 19.16 3.00 57.38 8.66 39.27 20.30 3.69
R3 47.23 91.56 11.86 19.02 3.06 57.62 8.44 38.96 20.14 3.66
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Growth performance
The growth performance of lambs given various 

experimental meals is shown in Table 7. With small 
changes, the average initial live body weight of lambs 
fed the varied meals was essentially identical for all 
groups. Lambs fed on R2 and R3 gained significantly 
more total body weight, average daily increase, and 
final live body weight than lambs fed R1. When com-
pared to R1, the ADG of R2 and R3 increased by 5.62 
and 8.84 percent, respectively. Table 7 shows the feed 
conversion efficiency of lambs fed various rations. 
When, feeding R2 and R3 diets compared to feed in 
R1 diet. The DM and CP conversion improved signifi-
cantly (P<0.05) in R2 and R3 compared with R1. The 
TDN and DCP conversion were essentially same in 
all groups, with very minor variances.

DISCUSSION
Corn stover silage supplemented with soybean 

meal or optigen can promote anaerobic fermenta-
tion of dry matter, which improves nutrient utiliza-
tion efficiency and plays a guided role in improving 
digestion in abomasums, resulting in improved R2 
and R3 digestibility coefficients. The current results 
were validated by Galina et al. (2003), who found that 
feeding a diet containing slow-release urea (SRU) en-
hanced nutrient digestibility in children. Moreover, 
they proposed that this was due to an increase in ru-
men pH and increased fiber fermentation by rumen 
bacteria as a result of providing nonprotein nitrogen 
(NPN), additional Sulphur essential amino acids, and 
phosphorus, as well as a consistent source of phos-
phorus. According to Obeidat et al. (2020), soybean 

Table 3. Digestion of nutrients and feeding values of experimental rations.

Item Experimental rations ±SE p-valueR1 R2 R3
Digestion coefficients %
DM 64.76b 67.13a 67.02a 0.58 0.045
OM 66.34b 69.30a 68.82a 0.63 0.025
CP 67.49b 69.66a 69.45a 0.56 0.048
CF 62.19b 65.04a 64.67a 0.61 0.021
EE 70.48b 72.06a 72.47a 0.55 0.049
NFE 64.81b 67.66a 67.56a 0.56 0.021
Feeding values %
TDN 62.04b 64.37a 64.40a 0.56 0.037
DCP 7.95b 8.22a 8.24a 0.07 0.048

a, b: Values in the same row with different letters significantly differ at 5% level.

Table 4. Rumen fermentation parameters of lambs fed tested rations.

Item Experimental rations ±SE p-valueR1 R2 R3
Rumen fermentation parameters
pH 6.26 6.37 6.30 0.04 0.184
TVFA’s (meq/100 ml) 12.41b 13.92a 14.05a 0.27 0.041
NH3-N (mg/100 ml) 17.50b 19.25a 18.76a 0.29 0.039

a, b: Values in the same row with different letters are significantly different at 5% level.

Table 5. Biochemical analysis of lambs fed tested rations.

Item Experimental rations ±SE p-valueR1 R2 R3
Total protein (g/dL) 6.45 6.46 6.57 0.05 0.654
Albumin (g/dL) 3.13 3.13 3.17 0.03 0.817
Globulin (g/dL) 3.32 3.33 3.40 0.03 0.783
Albumin: globulin ratio 0.94 0.94 0.93 0.01 0.915
Urea (mg/dL) 62.28 64.67 63.33 0.54 0.826
Creatinine (mg/dL) 1.09 1.10 1.07 0.01 0.792
AST (U/L) 57.67 59.57 58.00 0.50 0.756
ALT (U/L) 21.33 21.00 20.30 0.21 0.734

a, b: Values in the same row with different letters are significantly different at 5% level.
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meal supplementation improved nutrient digestibility 
in Awassi lambs fed on a low-quality pasture (65% 
wheat straw and 35% Alfalfa hay mixture) diet. Ac-
cording to Taylor-Edwards et al. (2009), the apparent 
total tract digestibility of DM, ADF, NDF, and OM 
were equal in diets supplemented with soybean meal 
and slow-release urea. Furthermore, Santiago et al. 
(2015) discovered that slow-release urea in place of 
soybean meal had no significant effect on the digest-
ibility of DM, CP, or NDF.

The fact that soybean meal and optigen supple-
mentation extend microbial consumption during ru-
men fermentation may explain the improvement in 
R2 and R3 feeding parameters. Srour (2017) also dis-
covered that partially substituting Optigen as slow-re-
lease urea for soybean meal increased the nutritional 
content of lamb diets. Without reducing nutritional 
value, soybean meal can be partially replaced with a 
slow-release urea, according to Sinclair et al. (2012) 
and Eweedah et al. (2016).

The rumen pH of Awassi lambs fed different diets 
was similar, and soybean meal supplementation had 

no impact (Obeidat et al., 2020). The VFS are pro-
duced in the rumen as a result of anaerobic fermen-
tation. They are absorbed through the rumen wall, 
used by rumen bacteria, and a trace quantity of which 
is excreted in the lower intestine. The rumen TVFA 
concentration is constrained by a variety of factors, 
such as rate of absorption, digestibility, rumen pH and 
transit of the digest from the rumen to other regions 
of the digestive system, and the rumen microbial 
population and its activity (Wanapat et al., 2014). By 
modifying its pattern over time, one or more of these 
factors can influence the total concentration of TVFA 
detected in the rumen medium. Because the ammo-
nia level of the rumen is determined by the balance 
of production (proteolysis) and absorption, all efforts 
to maximize nitrogen use in the rumen should aim to 
achieve an optimal balance between metabolic activ-
ities (De Visser et al., 1997). Mehrez (1992) the ru-
men’s dietary type and amount of fermented energy 
also controlled the ideal ammonia-N concentration 
for maximum rumen fermentation rate. According to 
Eweedah et al. (2016), while no significant changes 
in pH were observed across experimental groups (P 

Table 6. Feed intake by lambs fed different tested rations.

Item Experimental rations ±SE p-valueR1 R2 R3
As fed (g/head/day)
Concentrate feed mixture 792.15 672.33 682.80
Corn stover silage 1452.70 1834.10 1765.50
Total intake 2244.85 2506.43 2448.30
As DM (g/head/day)
DM 1211.20 1233.60 1252.80 9.32 0.199
TDN 751.48b 797.42a 806.77a 9.67 0.021
CP 142.68 145.56 148.58 1.20 0.120
DCP 96.29b 101.40a 103.19a 1.18 0.034

a, b: Values in the same row with different letters are significantly different at 5% level.

Table 7. Growth performance and feed efficiency of lambs fed tested rations.

Item Experimental rations ±SE p-value
R1 R2 R3

Period (day) 150 150 150
Initial body weight (kg) 25.40 25.40 25.60 0.17 0.347
Final body weight (kg) 50.30b 51.70a 52.70a 0.49 0.032
Total weight gain (kg) 24.90b 26.30a 27.10a 0.36 0.029
Average daily gain (g) 166.00b 175.33a 180.67a 2.43 0.021
ADG improvement % 0.00c 5.62b 8.84a 1.30 0.025
DM (kg/kg gain) 7.30a 7.04b 6.93b 0.07 0.031
TDN (kg/kg gain) 4.53 4.55 4.47 0.03 0.253
CP (g/kg gain) 859.52a 830.21b 822.38b 4.71 0.042
DCP (g/kg gain) 580.09 578.33 571.16 3.60 0.316

a, b, c: Values in the same row with different letters vary significantly at 5% level.
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>0.05), significant differences in ruminal ammonia-N 
and total VFA concentrations were observed (P 0.05).

Protein catabolism and anabolism in the body 
must be in balance is shown by plasma protein con-
centration (Abdel Hameed et al., 2013). Antibodies 
for a general immune response are carried by globins, 
which hold the lipid fraction of proteins (Rastogi, 
2008). As renal exertion is reduced, non-protein nitro-
gen such as urea accumulates in plasma. A high-pro-
tein meal, intestinal hemorrhage, dehydration, shock, 
severe hemorrhage, and other factors all contributed 
to the increase in its blood concentration. Urea lev-
els in the blood can be decreased as a result of liver 
failure, a low-protein diet, and anabolic steroids, for 
example, diabetes insipidus (Bush, 1991). Creatinine 
is one of the metabolites that are formed in the muscle 
when water is removed from creatine phosphate. Ad-
ditionally, its origins are in cellular metabolism. Due 
to the fact that creatinine is produced daily and con-
stantly excreted per kilogram of muscle mass, it is the 
most commonly utilized marker for estimating daily 
urine excretion. Furthermore, its efficacy is indepen-
dent by food intake or diet composition (Valadares 
Filho et al., 2007). Dietary consumption of soybean 
meal or urea had no influence on blood protein, urea, 
ALT, or AST levels (P>0.05) (Saro et al., 2019). Be-
sides other biochemical indicators, SRU showed no 
effect on serum glucose, total protein, albumin, glob-
ulin, urea, creatinine, ALT, or AST (Ravi Kanth Red-
dy et al., 2019).

Low-quality forages and protein supplementation 
had a favorable interaction impact on nutritional qual-
ity and consumption, which was consistent with pre-
vious research. However, favorable response to pro-
tein supplement consumption was not uniform across 
different protein supplement sources (Obeidat et al., 
2020). SBM supplementation enhanced forage con-
sumption in the current research, which was consis-
tent with Paulino et al. (2008). McDonald et al. (1995) 

discovered that protein intake and feed digestibility 
have a beneficial relationship. Maintaining a healthy 
protein-to-energy ratio in the diet might assist in in-
creasing forage consumption according to Figueiras et 
al. (2016). On the other hand, protein supplements can 
help to maintain nutritional balance. This can help to 
alleviate metabolic discomfort in the animal and boost 
forage consumption. Saro et al. (2019) revealed that In 
Assaf male lambs fed diets supplemented with soybean 
meal or urea, feed consumption was nearly same.

Obeidat et al. (2020) reported that lambs fed the 
SBM had significantly larger final BW and ADG 
(P0.008) than lambs fed the control diet. According 
to other researches, such as Chegini et al. (2019) and 
Manera et al. (2014), protein supplementation in-
creased the ADG and BW benefit of various sheep 
breeds that received greater doses of protein supple-
ments. Saro et al. (2019) observed that Assaf male 
lambs fed diets supplemented with soybean meal or 
urea acquired roughly the same final body weight and 
average daily growth whether fed diets supplemented 
with soybean meal or urea. These findings are backed 
up by Eweedah et al. (2016), who found that Hol-
stein steers fed a ration containing optigen had higher 
feed conversion values than those fed a control ration 
without optigen. Saro et al. (2019) revealed that the 
feed efficiency of Assaf male lambs fed diets supple-
mented with soybean meal or urea was approximately 
comparable.

CONCLUSION
The addition of corn stover silage supplemented 

with 3% soybean meal or 0.5% optigen, improved 
feed intake, digestion, feed conversion, rumen func-
tion, and body weight gain of fattening Rahmani 
lambs.
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