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Introduction. The main factors limiting the consumption of low-quality fodder is their low nitrogen. Therefore, it
is often difficult to provide sufficient nutrients, especially energy and protein for ruminants, which use these resources.
Deficiency of nutrients in low quality forage also affects the supply of nutrients for growth of ruminal microorganisms
and leads to a decrease in the ruminal digestion rate of these forages; this in turn reduces the feed intake and
performance of the animal. Providing the sufficient nitrogen to ruminal microorganisms is important to increase
carbohydrate digestibility and microbial protein production. Therefore, to achieve optimal performance, it is important
to provide appropriate nitrogen supplements in areas where a significant portion of the ruminant diet consists of low-
quality forage. One of the characteristics of ruminants is the ability to use non-protein nitrogen sources to synthesis
of microbial protein in the rumen. Non-protein nitrogen, mainly urea, has been considered as a substitute for part of
true protein due to its low price per unit of nitrogen compared to other true protein sources. The problem with using
common urea is its rapid hydrolysis in the rumen and its conversion to ammonia. Most ruminal ammonia enters the
bloodstream and causes destructive effects, from reduced feed intake and animal function to death from ammonia
poisoning. The various slow-release urea compounds are made with the aim of continuously supplying nitrogen in the
rumen. However, a part of the slow-release urea compounds may leave rumen without being converted to ammonia,
reducing their performance for microbial protein production. Therefore, different sources of slow-release urea may
have different effects. Processed or slow-release urea reduces ammonia poisoning and nitrogen wastage by reducing
the rate of nitrogen release and improving feed costs. Therefore, the aim of this study was to investigate the effects of
two sources of slow-release urea and compare them with diets without urea or containing common urea in the fattening
lambs fed with low quality forage, to ultimately reduce production costs.

Materials and Methods The present experiment was conducted at Agricultural Sciences and Natural Resources
University of Khuzestan. Four experimental treatments were including 1- control treatment (without urea) and three
treatments containing three different sources of non-protein nitrogen including 2- 1.8% slow-releasing urea-slowgen
3- 1.69% slow-release urea-optigene 4- 1.6% common urea. Twenty-four male Arabic lambs with (a mean weight of
25.65 £ 0.6 kg and 5+ 1.0 months old were assigned to four experimental treatments with six replications. The nutrients
digestibility was measured during seven days. The feed orts and feces were daily weighted and about 10% of them
were kept in the plastic bags at -20°C. At the end of this short period, the orts and feces samples were mixed and one
representative sample obtained. The samples were oven-dried and grounded using 1 mm mesh screen. The chemical
composition of rations, feed orts and feces, including dry matter, neutral detergent fiber, acid detergent fiber, organic
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matter, and crude protein were measured with standard methods. The dry matter intake, initial weight, every two
weeks weight, final weight was recorded and feed conversion ratio and feed efficiency were calculated. Protozoa
population, ammonia nitrogen, and pH of the rumen liquor were measured with standard procedure. The blood
glucose, cholesterol, triglyceride, high density lipoprotein (HDL), low density lipoprotein (LDL), and BUN, were
measured by spectrophotometric procedure. The data was analyzed using the GLM procedure of SAS (version 9.4).
The differences among treatments were evaluated using Duncan’s adjustment (P < 0.05).

Results and Discussion Compared to the control group, the use of slow-release urea sources had no effect on feed
intake and digestibility of dry matter, NDF, ADF, and organic matter. Crude protein digestibility was highest in the
control treatment and lowest in common urea treatment (P <0.05) and the control was not different from the slowgen
treatment. Feed intake tended to increase in treatments containing urea (P = 0.07). Due to urea malnutrition, the use
of urea sources may reduce feed intake, but in the present experiment this did not occur and even a slight increase was
observed. This may be due to the presence of more molasses in urea-containing treatments; because molasses, due to
its palatability, can increase the dry matter consumption of livestock. The growth performance of lambs in the whole
period including final weight, average daily weight gain, total gain, feed conversion ratio, and feed efficiency were
not affected by experimental treatments. The experimental treatments had no significant effect on the concentration
of ruminal ammonia nitrogen, volatile fatty acids, protozoa population, pH, and blood parameters such as glucose and
urea nitrogen. The diets containing common urea and slowgen had better benefits than control diets. In general, the
findings of the present experiment showed that the results of treatments containing non-protein nitrogen sources were
competitive with protein sources (control diet). In addition, there was no obvious difference between two sources of
slow-release urea with each other, control, and common urea diets; but the slowgen worked better.

Conclusion Finally, according to the results of the present experiment, related to the concentration of ruminal
parameters in the present experiment, it can be concluded that the use of non-protein nitrogen compounds such as
normal urea or slow-release as a substitute for conventional protein sources such as soybean meal did not have negative
effects on ruminal fermentation. so, due to the lower price of urea compounds compared to soybean meal and other
real nitrogen sources, although no difference was observed between slow-release urea sources and common urea; it
can be stated that production productivity has also improved economically, therefore, the use of urea sources for
fattening periods is recommended.
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1 1-Control (diet without urea), 2- Diet containing 1.8% slow-release urea-slowgene, 3- Diet containing 1.69% slow-release urea-
optigene, 4- Diet containing 1.60% common urea.

2Mineral and vitamin premix provided (mg/kg of supplement): vitamin A, 600,000 1U; vitamin D3, 200,000 IU; Vitamin E, 200
mg; antioxidant, 2500 mg; Ca,195000 mg; p,80000 mg; magnesium,21000mg; manganese,2200mg; iron, 300mg; copper,300mg;
zinc,100mg; Co0,100mg; 1,12 mg; Se,1.1mg
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Table 2- Apparent digestibility (%) of nutrients in fattening lambs fed experimental diets

(029 £59) " ialo] slolos

i CelS Experimental treatments! (Type of urea)
AR xperimental treatments® (Type of urea
Digestibility (%) 1 2 3 4 SEM P-value
Ddr“";'r;;;e 67.14 65.60 66.23 65.47 1.077 0.686
Yy r
uJ’l odlo
o er 64.23 64.29 63.83 63.32 0.941 0.879
gani
(N*‘e”lﬁzafd: te*:g’e“;] ;’ﬁi{:““ < 58.62 60.28 5050 6157  1.384 0.500
f:’(;i’; ) d‘::grée"::?birﬁ’“ b 45.62 4351 44.99 44.73 1.149 0.627
P oo 62.96° 61.14% 5846 57.92¢ 0.031 0.008

Crud protein

s ‘Oj@;j i ydwd] 059l o )3 VER (gol> 0pun =V Lo ) gl u;m)m'l 0)sl Lo )3 VA (gol> 0y =Y uSgppf (55 aute 1B cals -Vl

L;w b)sl oy \Vig ‘595 0 yu> -¥

(P <elo0) 1yl yls me M3 (glal a5l aliie pé By (gl dluel Cinsy

oy Sile 5,5kl gllas :SEM

1 1-Control (diet without urea), 2- Diet containing 1.8% slow-release urea-slowgene, 3- Diet containing 1.69% slow-release

urea-optigene, 4- Diet containing 1.60% common urea.

Means within same row with different suberscripts statisticaly differe. (P<0.05).

SEM: Standard Error of Means.
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PH o8 Gy slasw! cdale (6,306 (Alipour et al., 2020.
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Table 3- Feed intake and growth performance of fattening lambs fed experimental diets

(029 £59) " oialo] sloslows
Experimental treatments! (Type of urea)

1 2 3 4 SEM P-value

gl ojg oSibe 26.27 25.23 26.04 25.07 1.479 0.922
Average initial weight (kg)
@l s oo 37.05 35.68 35.74 35.50 1.396 0.853
Average final weight (kg)
209 s ol IS 10.78 10.45 9.70 1043 0.964 0.878
Total weight gain (kg)
&lgy 5 iolidl 1 Sile

) 0ig GRS O 0.14 0.14 0.13 0.14 0.013 0.889
average daily gain (kg)
e o . ) 7.22 7.32 7.84 7.32 0.764 0.909
Feed conversion ratio
She ot 0.14 0.14 0.13 0.14 0.013 0.858
Feed efficiency
gy Brae Shyt oSl 1011.53 1025.47 1020.12 1024.97 3.975 0.077

Average daily feed intake (kg/day)

e ‘u);r‘;" M)W’I 0y9l oy MEA (ggls oy =Y Hlas (55l M)MT 0y0l Mo 3 VA (gol 0y =Y gy (595 auie JBB cals —) )l*::\

L;‘gw 0)91 oy \Vig L59l> o> -¥
Lo Sl 3yl (slbes :SEM

11-Control (diet without urea), 2- Diet containing 1.8% slow-release urea-slowgene, 3- Diet containing 1.69% slow-release urea-

optigene, 4- Diet containing 1.60% common urea.
SEM: Standard error of means.
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Table 4- Rumen fermentation parameters and protozoa population of fattening lambs fed experimental diets

(039) £5) " oialel (slalos
Experimental treatments® (Type of urea)

1 2 3 4 SEM P-value
a5 Sligel (g5 36.26 36.28 38.11 40.82 3.680 0.834
Ammonia-N (mg/100 ml)
pH 6.82 6.68 6.83 6.87 0.075 0.358
lo3959 JS Cumex
Total popu|ation protozoa 27.00 23.33 24.83 25.00 0.876 0.057
(x105/ml)
I e gl
Volatile fatty acids (mmol/I)
Sl 41.00 4475 39.70 38.27 4.621 0.421
Acetate
Seigetgn el 10.93 14.34 12.10 12.23 1.469 0.0504
Propionate
Sy gl 8.80 11.87 8.62 8.14 1.815 0.525
Butyrate
Soppgil el 0.32 0.41 0.39 0.30 0.071 0.658
Iso butyrate
S llggsl dpl 0.37 0.58 0.59 0.36 0.097 0.309
Iso valerate

|
Solly e 0.72 0.57 0.53 0.41 0.060 0.083
Valerate
Sigmg ol &2 Sl dpd Lo 3.75 3.12 3.28 313 0.390 0.812
Acetate/Propionate
e ol IS 62.14 72,52 61.93 59.72 7.896 0.333

Total volatile fatty acids

o sl i yaiadl oyl 1o )3 VSR (g9l 0 =Y o ool iyl oyl 8o yd VA (g5l 0y =Y gt (1595 aate A8 waals -) log’

cJoome 0y9l Mo ) VIE (gol> 0y —F
Sl 5 lisbl glad :SEM

1 1-Control (diet without urea), 2- Diet containing 1.8% slow-release urea-slowgene, 3- Diet containing 1.69% slow-release

urea-optigene, 4- Diet containing 1.60% common urea.
SEM: Standard error of means,
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Table 5- Blood parameters (mg/dl) in fattening lambs fed experimental diets

(o29) £59) " ialo] slolows
Experimental treatments! (Type of urea)

o5 snilp SEM P-val
Blood parameter (mg/dl) ! 2 8 4 vaiue
555 79.20 79.40 78.80 82.60 2.903 0.78
Glucose

2yl 22.00 20.80 23.00 24.00 2.416 0.81
Triglycerides

Js 2l 60.80 59.00 62.20 59.40 3.207 0.89
Cholesterol

[St ol L 009292 20.20 18.00 21.80 21.80 2.158 0.57
:"Bdl“'_'*-“"" b e 2914 3150 30.10 26.04 1.274 0.051
05> Sloxgl O3 2578 2738  2884% 30167 1.262 0.030

Blood urea nitrogen

o el il ojgl aoyd VER (gl 0 =Y ot skl i jsianl 0y9) 8oy> VA (gl 0y =V (g é (5955 e 85 cmls =\ o’

J?‘“’“’ 0)9\ Lo yd \/;’ ‘595 0 y> -¥

(P <<e140) 35l jlo sime M3 (glol Jlas 5l apliie i g sl dlael cudy ya

by 355 ke 3 )Lkl sl :SEM

1 1-Control (diet without urea), 2- Diet containing 1.8% slow-release urea-slowgene, 3- Diet containing 1.69% slow-release urea-
optigene, 4- Diet containing 1.60% common urea.

Means within same row with different superscripts differ (P<0.05).
SEM: Standard error of means
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Table 6- Calculation of economic value of production in fattening lambs fed experimental diets

. oy9l £95) \ Lotnlojl (sl los

solasdl b)) dplce  (eles :
Calculation of economic value E)iperlmental treatrr;ents (Type of urga) 7
Shgs i

. . 19303 16814 18444 15146
Feed price (Rials/kg)
2old 4 Comd oinloj] (lmo e cuasd ialS oy
Reducing the price of experimental rations - 12.9 9.6 215
compared to the control (%)
(0192 S 080k s s 7.22 7.32 7.84 7.32
Average feed conversion ratio
Qi L] 2l 2 4 130367.66 12307848  136760.96 110549.83
Cost of Weight gain Unit (Rials/kg) ' ' ' '
S 10.78 10.45 9.70 10.43
Total weight gain (kg) ' ' ' '
oig B sm S 1502383.37  1286170.12  1326581.31 1153034.69
Cost of total Weight gain (Rials)
0ig BN S Jalb el 4851000 4702500 4365000 4693500
Income from total weight gain (Rials)
0ig IR 2l gn Sl Jol aaly 450000 450000 450000 450000
Income of weight gain unit (Rials/kg)
039 A.BLA S5l Jobs f?“’ . . 3348616.63 3416329.88 3038418.69 3540465.31
Profit from total weight gain (Rials)
0i9 I 2y ja | Juol> 1 39 31063234 32602152  313239.04 339450.17

Profit of weight gain unit (Rials/kg)

sl ‘dju“éj i ydan] 09l 1o )3 V/EA gol> oy =Y Jlos ¢y okl i yatannl o9l o yd VA (ggls 0y =Y g ppé 5955 &eo A8 wals -) Hlog

Joone 0y9l Moy VIF (ggl> 0> —F
1 1-Control (diet without urea), 2- Diet containing 1.8% slow-release urea-slowgene, 3- Diet containing 1.69% slow-release
urea-optigene, 4- Diet containing 1.60% common urea.
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