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5- Hydrolysis
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2- Nitroza
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1- Slow Release Urea
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Tablel- Ingredients and chemical composition of experimental diets

1

Sl
Treatment'

(223)2)90 P p
Item(%) Jyus oMo g Jgeme ojgl oMo gy ik, atwdl oygl 00y 20 eMe b Jgame 0)gl 20> 20 oMo b iy sl 0]

CT UMO SMO0 UM20 SM20
Suts oole duoyd ol ool (sloo e (s
Ingredients of experimental diets, % DM
Sk 8L
Sugar cane tops 30 30 30 30 30
@y wlb
Corn grain 30 44 44 24 24
S g
Wheat bran 213 174 172 15 14.8
Lguw allos’
Soybean meal 17 5 5 7.4 74
S oM
Cane molasses 0 0 0 20 20
ol
Urea 0 1.6 0 1.6 0
2 .
(59525) (i il o)l
Slow Release urea (Nitroza)* 0 0 1.8 0 18
oS’ SliyS
Ca carbonate 0.94 0.94 0.94 0.94 0.94
ot Slilgu
Sodium sulfate 0 0.26 0.26 0.26 0.26
Sas
Salt 0.2 0.2 0.2 0.2 0.2
3
oty g (Fixe dlga JoSo
Mineral and vitamin permix® 0.6 0.6 0.6 0.6 0.6
(Sezs o3lo bl ) ooy (s3ka Slgo oS 5
Nutrient composition of diets (DM)
4 P
(PS54 2 G JSKs) pud il JB (5550
Metabolizable Energy (Mcal/kg)* 2.51 2.45 2.45 243 2.43
(22)3) pB 9
Crude Protein (%) 15.1 151 151 15.1 15.1
03l Sy oS byl
UFP® (g/kg) 1.93 7.00 6.69 5.40 5.35
(10y2) 4 )3 2525 BB (s
Rumen Degradable Protein (%) 6.7 9.1 9.1 9.5 95
(P6 oig e 240)3) 4seSs 53 2325 BB g
Rumen Degradable Protein (% CP) 444 60.3 60.3 62.9 62.9
(12y5) (gl 0003945 5> Joloxal COLJI
Neutral Detergent Fiber (%) 40.78 38.13 38.03 35.38 35.28
(u0y3) (25 oty gab 4> Joloeal COLJI
Acid Detergent Fiber (%) 20.23 18.77 18.74 17.90 17.87
(12y3) BUI e hysngyS
Non Fiber Carbohydrate® (%) 40.8 432 432 441 441
(22)3) Hoko o
Hemicellulose (%) 20.55 19.36 19.29 17.48 17.42
(223) sl o)l
Ether Extract (%) 3.78 3.95 3.94 3.02 3.01
(323) S
Calcium (%) 0.8 0.7 0.7 0.9 0.9
(103)
Phosphor (%) 0.5 0.5 0.5 0.4 04

20320 (oMo b iy dtan] 091 = SM20 ¢ oMo 94 ity atdl 0,91 = SMO crio)3 20 oMo b Jgexe 0,91 = UM20 (joda 395 Jgaze 091 = UMO (8 = cT!

LS psleg ol 5 1 Lausss 005 4l ol cyadig oyd 250 Uskeo g o305 o> 40 (ol iy it o517
555 25 sy 5 Bi0nl 5 B sonin 25 20 onnlS )5 180 bty 25 90 st £5°60 (55l (2,554 10 3) Ko ol olytd s sl 855 g as sl ®
5o D3 peling a5y 100000 A potisg 2515 500000 < E (ysling o5 oo 100y p,8 o 100 «cdlS p)5 o 100 o 2,5 oo 300 qouibes )5 o 1
1 CT-Control, UMO- Urea Without Molasses, UM20- Urea With 20% Molasses, SMO- Slow Release Urea Without Molasses, SM20- Slow Release Urea With20%
Molasses, SEM-standard error of the means.
2 5low release urea, contained 40% nitrogen and 250% equivalent crude protein, manufactured by Danesh Bahavar Shaya Co. www.parsa78.ir.
8 Manufactured by Science Supplement, Tehran, Iran. The premix contained (per kg): 60 g Na,90 g P, 180g Ca, 20 g Mg, 3 g Fe, 3 g Zn, 2 g Mn, 1 mg Se, 300 mg Cu, 100
mg Co, 100 mg I, 100 mg vitamin E, 500000 IU vitamin A, 100000 IU vitamin Ds_
* Nutrient requirements of small ruminants 2007.
®Urea fermentation potential (Burroughs et al, 1975).
SNon fiber carbohydrate (NFC)= 100-(NDF+CP+EE+Ash).



1398 3l 3 oylects A1 wlor 3l ol pole glesiimols aspii 270

Konica ) giw S5, olSiwd jl esliwl b 10 46 oxs oy 4,
=So3lsl L 3L (ol 98 <l CR 400 Jae Minolta
A ealawl BT g polio Lwgio b ploul diges yb (gl
oo sl 5 (224 0212 Jpn 5 32 0 5 (log9) 55, 503 el
(13) w13 asle Arctag(a’ b) Jge,d o,k 5

2 S93 slaaxiuld o pSojlil cua 9 5l S Bge
Sloslawl Ly 0,5 Syalw a sl 5l (siylgy 090 slgl
b bl o (23 Shg | e Colo dw ES 95 (Sl
=25 slod ;> LT loj B gl s 5l s 093 (sladiged pyws
WS 6yl 018 Bl ds

PH 5 )2 o slased ((Slogel (395 s pSejll cen
5 S ignd g (23 S | oy el o tsaS5 o
A ool M5 ay g SLmd Bgus 5l oolitl | 4eSs gl
a5 3500 595 b g ors Gl 4Y Lo Jlite ax )b lawgs ladiges
ol Blo 4l wlo jl dges S5 005 Soiy 5l aids 15 ke
bgce JLoi 712 S ppilg sl oo 0L (2 Lo 10)
a3 =25 clod 1,5 Gy oladnl ¢ So5lul plKin U g o
O35 S So Il e izpan (B) Wb 5 )agSS ol il
o 10) 0 Bl 4eSis polo jl diges o caneSs @lo (SLigal
L5 g oad bydsee Jloy 02 oyl anasl 1) (Lo 10 'L (2
L5 ()15 o), F ke 4 )3 =25 (cles 3 Liulejl ool plKia

(Ash) S5 (CP) pLs g ys (DM) SetiSosle

9 ) 405 gy L {OM) (N esle ( EE) pls e
el 03izgh 3 Jolomals b 5 (NDF) s o,lgs (6 S0kl
b plosl psSUl )9l b 5 g 019 B Lt Weaiges (ADF)
slp sl oagb )3 Jolomels pud g ok o)l 3lie ronias
ok 0)l923 o JOUS Sl sl o e 285 g0 S
sl Sligel clale i anulone (gauml 035595 ;3 Jolowol yud o
St 2 e (16) o lSgeem = Jid g 5l oolisal b 4aS
(41) oo aog yboy i aeSi mlo Y O slasgl puns
LS oKy 3l ool b jlyd Oy (sladwl (6 pSe il o oolal
st b (o a] 58 5L Philips PUSIO o) 31,5 gleg S
5 e e 45 5 059 o) 10 © 505 ol b ot

4- Measure of colour vividness
5- Van Soest
6- PEG
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1- Compound symmetry
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Table 5- Effect of experimental diets on carcass composition lambs

1o
csielejl slaoye> L SEM? Contrasts®

Experimental diets
390
|{em CT UMo UmM20 SMO  SM20 C1 C2 C3 C4 C5
(p55k5) o5 s
Live weight (kg) 325 33.1 335 32.7 32.9 0.70 0866 0.823 0.716 0.950 0.806
(p55hS) JB w55 0355 (s
Empty body weight (kg) 280 288 29.1 289 288 065 0445 0059 0058 0142 0.905
(p55kS) p)5 &Y s
Hot carcass weight (kg) 15.7 154 154 15.8 15.6 044 0525 0.888 0433 0.600 0.524
(ps555) 390 4Y 555
Cold carcass weight (kg) 15.1 14.8 14.9 15.3 15.0 0.45 0293 0.831 0545 0.380 0.296
3y 45 e
Cold carcass efficiency 46.6 46.7 47.2 48.2 47.1 0.49 0.209 0.578 0944 0.174 0.352
(o) aY b
Carcass length (cm) 68.3 68.9 70.7 68.3 68.5 050 0478 0.364 0201 0.786 0.312
(acsils) 43Y os
Carcass depth (cm) 29.3 28.7 29.0 27.9 29.0 0.29 0.085 0.987 0.588 0.114 0.112
(@ sio sl) a2Y glade adaw
Loin eye area (cm®) 17.2 14.3 12.7 14.9 15.5 0.93 0.976 0.407 0.168 0.709  0.750
(Foisde) s 2j (2 e
Subcutaneous fat (mm) 5.38 6.07 411 5.36 7.77 0.60 0.756 0.873 0.289 0.828 0.728
(psS9kS) 05
Neck (kg) 0.65 0.58 0.57 0.58 0.65 0.02 0536 0.929 0.072 0.548 0.597
(p55hS) cowdyos
Shoulder (kg) 1.16 1.15 1.17 1.18 1.17 0.03 0.639 0.744 0984 0575 0.769
(ps55hS) b 053 5 dbus o
Breast and ribs (kg) 1.27 1.27 1.22 1.36 1.33 0.04 0111 0972 0.282 0.147 0.140
(P55 5kS) 4,
Loin (kg) 1.42 1.34 1.39 1.39 1.40 0.04 0999 0.83 0470 0932 00931
(-555) ol
Leg (kg) 2.10 2.06 2.13 2.14 2.22 0.06 0.851 0.160 0.322 0.445 0.669
(ps55kS) 4>
Fat tail (kg) 2.23 2.47 2.06 2.17 1.99 0.19 0.956 0.383 0.677 0.678 0.754
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e gt Sike SEMT
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.JWO)sl o).?bJ)...S o> Ay o -C5 B 3) ey o),lo).:_}ng);:f 0> Aunlio

*CT-Control, UMO- Urea Without Molasses, UM20- Urea With 20% Molasses, SMO- Slow Release Urea Without Molasses, SM20-
Slow Release Urea With20% Molasses. SEM-standard error of the means.
3 Contrasts: C1- (CT vs UMO, UM20, SMO, SM20), C2- (UMO, UM20 vs SMO, SM20), C3- (UMO, SMO vs UM20, SM20), C4- (CT vs

SMO, SM20), C5- (CT vs UMO, UM20).
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Table 6- Effect of experimental diets on meat colour and pH variables of lambs

SEM? Contrast®

C1 C2 C3 C4 C5

350 ilejl slooy>
Item Experimental diets’
CT UMO UM20 SMO0 SM20

pH 6.1 6.2 6.1 5.9 6.2
L 41.6 42.0 41.8 43.4 42.4
a* 18.6 18.0 19.5 18.6 17.7
b* 5.4 5.3 6.2 6.1 5.4
c* 19.4 18.9 20.4 19.6 18.6
H* 15.9 16.6 17.9 17.9 17.0

0.07 0.257 0.848 0.981 0.266 0.336
0.67 0.432 0.844 0.940 0.426 0.522
0.50 0.920 0.806 0.633 0.848 0.993
0.25 0.493 0.426 0.539 0.344 0.763
0.51 0.848 0.783 0.578 0.774 0.951
0.66 0.579 0.462 0.620 0.421 0.840

o 20 oSl b iy i) 25 - SM20 (odle 53 iy 4] )~ SMO e s 20 Lodle b Jgame o751 - UM20 cudle 2z Jgans 2,3 - UMO o, - C T2

oo slas 5, S5le SEM
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1CT-Control, UMO- Urea Without Molasses, UM20- Urea With 20% Molasses, SMO- Slow Release Urea Without Molasses, SM20-
Slow Release Urea With20% Molasses. SEM-standard error of the means.
3 Contrasts: C1- (CT vs UMO, UM20, SMO, SM20), C2- (UMO, UM20 vs SM0, SM20), C3- (UMO, SMO vs UM20, SM20), C4- (CT

vs SMO, SM20), C5- (CT vs UMO, UM20).

“Included L= Lightness, a= Intensity of red colour, b= Intensity of yellow colour, c= Colour saturation (a?+ b2 and H=

Colour tone of the meat Arctag(a/b)
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Introduction One of the limitations of conventional urea usage in ruminant diet is rapid hydrolysis and
increase in ruminal ammonia concentration and its lack of synchrony with carbohydrate degradation and
microbial growth in the rumen. An alternative strategy is continuous supply of nitrogen using slow release urea
(SRU) and gradual release of ammonia in the rumen. Sugar-containing liquid feeds can increase the energy
density of the diet, stimulate dry matter intake (DMI), and serve as carriers for fat, non-protein nitrogen (NPN),
and other ingredients. Sugars can change the ruminal fermentation pattern, typically decreasing ruminal NH3
concentration and increasing ruminal butyrate concentration. The purpose of this study was to investigate the
effects of SRU in comparison with conventional urea, with or without the addition of molasses on the growth
performance and rumen fermentation of fattening lambs.

Materials and Methods The experiment was conducted in a completely randomized design with 5
treatments including control, two sources of non-protein nitrogen (conventional urea and SRU) with or without
molasses (0 and 20 % of ration DM) and 7 replicates using 35 Arabian lambs. Forage to concentrate ratio was 30
to 70. The length of the fattening period was 105 days, including 15 days for adaptation and 90 days of data
collection. At the beginning of the main period of fattening and then once a month, weighing the lambs was
carried out with 14 to 16 hours of starvation. The lambs had free access to water during the test period. The
lambs were fed the total mixed ration ad libitum twice daily at 0800 and 1600 hours. The digestibility
coefficients of dry matter (DM), organic matter (OM), crude protein (CP), neutral detergent fiber, (NDF), acid
detergent fiber (ADF) and ether extract (EE) were determined by the total fecal collection method. Daily feed
intake, daily weight gain, feed conversion ratio, carcass compositions, meat colour, rumen and blood parameters
were recorded. Data were analyzed as a completely randomized design using the General Linear Model (GLM)
procedure of SAS.

Results and Discussion Replacement of urea with SRU and the addition of molasses did not affect dry
matter intake, daily weight gain, feed conversion ratio, final body weight, cold and hot carcass weight, carcass
efficiency and components, meat colorimetric parameters and nutrient digestibility. The lack of difference
between control and treatment groups in the growth performance could be due to sufficient supply of the
microbial protein production in the rumen. Addition of SRU and molasses did not have a significant effect on
dry matter intake and digestibility of nutrients. The hydrolysis rate of SRU may not be reduced to the extent that
it could improve the efficiency of rumen microorganisms in utilizing the available energy source of molasses.
Propionate and NHs-N concentration in the rumen increased in animals provided with NPN in comparison with
the control diet. The concentration of acetate in rumen of animals fed diets containing NPN sources was lower
than those on the control diet. The concentration of total volatile fatty acids in SRU diets and also diets
containing conventional urea was higher than control diet. Molasses addition in diets, increased butyrate and
total volatile fatty acids and decreased blood urea nitrogen concentrations, compared to control diet. Animals fed
NPN diets showed higher rumen pH than the control diet. The ruminal pH decreased in diets containing
molasses. Reducing the saliva secretion, due to the physical and chemical properties of molasses and the high
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amount of fermentable sugars supplied by molasses in the rumen, may possibly explain the decrease in the
rumen pH. Animals that had received urea containing diets showed higher rumen pH presumably due to the
buffering capacity of urea. An increase in ruminal ammonia concentration due to urea hydrolysis can increase
the pH of the rumen by obtaining H* by ammonia and turning it into NH,". However, it is likely that the result
reflects the higher grain content of the control diet relative to NPN containing diets.

Conclusion In general, the results of the present study showed that although replacement of soybean meal
with conventional urea and/or SRU, with or without molasses, in high concentrate diets, influenced some rumen
fermentation and blood metabolites, but these changes were not large enough to improve fattening performance,
carcass characteristics and nutrient digestibility.

Key words: Digestibility, Fattening Performance, Molasses, Rumen Fermentation, Slow Release Urea.



