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Table 1. Ingredients and chemical composition of the experimental diets (% of dry matter)

Treatment 3- Treatment 2- Treatment 1- ) |
Wheat grain Corn grain Barley grain Sl sl sl
S il Y e 3 als =Y les b=\ les Feedstuff Ingredients
10 10 10 (Wheat straw) oS ols
25 25 25 (Alfalfa hay) w s < 4o
8.5 8.5 85 (Wheat bran) oS . s...
45 0 0 (Wheat grain) o8 «is
45 (Barley grain) - 4l
45 0 (Corn grain) <3 «ls
10 10 10 (Corn steep liquor) =3 sl st
0.5 0.5 0.5 (Salt) <
n 1 1 T s el oS
(Vitamin and mineral premix)
(Chemical composition) ,le.: .S 5
$ 3l e oI5 ke b g3,
2.4 25 2.4 (0545 2 il S ) il JiB 555
Metabolisable energy (Mcal/kg)
14.8 14.1 145 Crude protein (%) e+ 55
34.1 332 34.8 Neutral detergent fiber (%) . o)l 5>
0.6 0.6 0.6 Ca (%) pois
0.4 0.4 0.4 P %) i
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* Treatments 1, 2 and 3, indicating diets contained barley (T1) corn (treatment 2) and wheat (treatment 3) grains,
respectively.

Contained per kilogram of supplement: 250,000 IU vitamin A, 40,000 IU vitamin D, 1,000 IU vitamin E, 110 g Ca,,
45 g P, 20 g Mg, 15 g Nna, 1000 mg Fe, 2000 mg Zn, 500 mg Cu, 750 mg Mn, 20 mg |, 10 mg Se and 8 mg Co.
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Table 2. Effects of experimental diets on the performance of fattening lambs

Treatments*Ls ,les

P- L84l =5 &l | bl
value SEM - pooen —o o e Parameter
Wheat Corn Barley
grain grain grain
0.89 240 3395 33.98 33.71  Initial body weight (kg) o555 Jsl O3
069 254 4218 45.20 4436  Final body weight (kg) SYFRELINEP
005 0.82 823" 11.212 10.65® Body weight change (kg) o2 ;5 035 Sl e
0.05 0.016 0.160° 0.2252 0.2112>  Daily weight gain(kg) sy O3s Sl
001 0015 141¢  165° 1520 _ 53003 ran S esle
Dry matter intake (kg day™?)
025 0.85 8.82 7.49 7.44 Feed conversion ratio ks o

Lo (7 led) f”\f Wby 5 (7 5led) @3 dls () Hled) s &ils (ol Sl sdasOLE Y 5 Y ) slajleg™

L e '/'0j1f§)ﬁ}6}uda“/}3 Sl edas Ol A 53 s e g —
* Treatments 1, 2 and 3, indicating diets contained barley (T1) corn (treatment 2) and wheat (treatment 3) grains,
respectively.
a-b Least squares means within same row with different superscripts differ (P < 0.05).
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Table 3. Effects of experimental diet on blood metabolites of fattening lambs

P-value ol
Treatments =y
5 SEM LS4l Sy als &l :
7o ol b ‘ ) ” Parameter
ol RO Wheat Corn Barley
’ grain grain grain
0.84 0.27 009 284 7114 79.87 77.60  Glucose (mg/dL) O S8
0.94 0.74 046 0.19 4.35 4.09 441 Albumin (mg/dL) sl
044 061 060 020 7.32 7.33 7.58 &5 ofan
Total protein (mg/dL)
5 sl eysl O35,
080 030 001 096 1088  10.96° 1452 O shesl e

Blood urea nitrogen(mg/dL)
el G 5 1 oS sl
Beta-hydroxy butyric acid (mmol/l)

0.11 0.28 0.03 005 0.35° 0.37° 0.582

L g (Y Hle) ¢_x;§ als 5 (7 Hled) @3 als () Hled) s &ils (ol Sl s dasOLE Y 5 Y ) slajles™
Lk e '/'Ojlﬁ)f}é}uchﬁﬂjlojw odkas OLES Jlaw (o y5 iy jme Uiy > —
*Treatments 1, 2 and 3, indicating diets contained barley (T1) corn (treatment 2) and wheat (treatment 3) grains,

respectively.
a—b Least squares means within same row with different superscripts differ (P < 0.05).
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Table 4. Effects of experimental diets on ruminal pH, NHs-N and ruminal enzyme activities in
fattening lambs

Treatments®la Los
F;' SEM (s.,\.f <l Q)S 4l Ee 4l )':"“-)L;
vajue Wheat Corn Barley Parameter
grain grain grain
0.008 0.10 6.25° 6.542 6.06° pH
0.07 068 10.21 10.82 12.36 (Ruminal NH3-N) «.s U sl 035 2
(carboxymethyl-cellulase) (aiss ,a ;5 od 5151 S48 e 50) 5Vskos Lo S 50 S
088 316 2942 35.91 38.93 (Intercellulan . j=1s
0.69 244  28.09 38.40 34.96 (Extracellular) Jsb. -
(4235 pa 53 0t al31 S8 J g 50) 5V sl S5 Sn
('microcrystalline-cellulase)
059 161 1521 14.45 10.43 (Intercellular) J . j=1s
027 249 1579 20.58 34.96 (Extracellular) J,b. - 1=

g (7 led) fAS als 5 (Y Hlad) 3 dls d() Slad) s by ol lre o odins QLY 5 Y ) glajlas *

Lk e '/'Ojlﬁ)f}é}uchﬁﬂjlojw sdkaslis o oa s gl e by > -
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Abstract

Background and objectives: Corn steep liquor (CSL) contains high amount of
protein (42% DM basis) which is high in soluble protein ratio. This feedstuff is
derived from the corn processing and has contain relatively high concentration of
soluble protein. Despite previous studies evaluated the inclusion of CSL as protein
source in diets, but synchronized inclusion of this feedstuff with different energy
sources (starch) need more research. The effects of synchronization of CSL with
different starch containing sources (barley, corn and wheat) on performance, blood
metabolites and ruminal enzymes in Farahani fattening lambs was evaluated.

Materials and methods: Eighteen Farahani lambs averaging BW 32 + 3 kg (SD)
were allocated in three different experimental treatments (6 lambs/each) in
completely randomized design in a 9 weeks fattening trial. The basal diet has
contained similar amount of CSL (10% DM basis) and different starch source was
offered in different experimental treatments as follow; 1) barley grain (BG); 2)
corn grain (CG); and 3) wheat grain (WG). Other dietary ingredients were constant
among treatments.

Results: The results showed that the feed intake (P = 0.01) as well as daily gain (P
= 0.05) differed among treatments with the greatest amounts of both intake and
gain for corn grain fed lambs. Conversely wheat grain fed lambs showed the lowest
intake and gain in the current study. The feed conversion ratio was constant among
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treatments. The corn fed lambs had the greatest ruminating time in the current
study. The CG fed lambs had tended to have greater glucose (P = 0.09), however
lower BHBA (P = 0.03) concentration in blood. Feeding barley grain with CS
resulted the greatest urea nitrogen concentration in blood (P = 0.01). The rumen pH
was reduced in barley fed lambs and the greatest ruminal pH value was obtained in
lambs fed corn grain. No one of the measured ruminal fluid enzymes (CMCase,
MCCas) were differed among treatments.

Conclusion: In conclusion, results revealed that inclusion of CSL as high soluble
protein source is more efficient if synchronized with corn grain in comparison with
barley or wheat grains in fattening lamb production.

Keywords: Fattening lamb, Starch source, Corn steep liquor, Performance, Blood
metabolites
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