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Animal Science Researches
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L. Phenol Hypochlorite Assay
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Table 1- Ingredients and chemical composition of experimental diets

50:50 B& 100%G 5050 100% 50'50 100%

100% B!

GC? (o Pc?

B& 5 6

SECH SFC B & PC
= 40.00 20.00 - 20.00 - 20.00 -
Barley
sadiobi] &yd - 20.00 40 - - - -
Grinded corn
DAL L saadi, g oyl - - - 20.00 40 - -
Steam flaked corn
sadaly o) - - - - - 20.00 40
Pelleted corn
aadg 20.00 20.00 20.00 20.00 20.00 20.00 20.00
Alfalfa
Al o s 13.50 11.50 9.50 11.50 9.50 11.50 9.50
Wheat bran
Lses dlax 8.00 10.00 12.00 10.00 12.00 10.00 12.00
Soybean meal
aaf S 10.00 10.00 10.00 10.00 10.00 10.00 10.00
Wheat straw
a5 yuian JS 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Sugar beet pulp
a3 0.75 0.75 0.75 0.75 0.75 0.75 0.75
Anzimit
<o 0.50 0.50 0.50 0.50 0.50 0.50 0.50
NaCl
sialin g 5 Sare JoSo 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Vitamin and mineral premix*
Sliid w50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Dicalcium phosphate
€ ol S 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Caco3
PORVIRICH LV 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Sodium bicarbonate
bk LS 3

Chemical composition:

sadal 0,3V wadaly @53 5 sa ol baaddi,y 030 Gl b ssddiss oud g s eadobal o3 ¥ wasobiel S03 5 s Y )
1: Barley, 2: Barley & Grinded corn, 3: grinded corn, 4: Barley & Steam flaked corn, 5: Steam flaked corn, 6: Barley &
Pelleted corn and 7: Pelleted corn
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Table 2- Nutrients of experimental diets

50:50 B& 100%G 50:50 100% 50:50 100%

100% B!

GC? cs Pc?

B& 5 6

SFEC4 SFC B &PC
(/) Sza sole 88.64 88.64 88.64 88.64 88.64 88.64 88.64
Dry matter (%)
el gsio s (53,530 2.59 2.58 2.59 2.58 2.59 2.58 2.59
Metaboliable Energy
(M.Cal/Kg)
INEGRPR 14.53 14.49 14.45 14.49 14.45 14.49 14.45
Crude protein (%)
B s ek Lo Jslaal yud 33.16 30.35 27.54 30.35 2754 30.51 27.86
NDF(%)
s gt 5 Jslasls jus 18.43 17.56 16.69 17.56 16.69 17.60 16.77
(/) g asesd
ADF(%)
() oS 3.70 3.46 3.21 3.46 321 3.46 3.21
lingnin(%)
(%) s s lac 2.70 3.04 3.39 3.04 3.39 3.06 3.43
EE(%)
(7) g 5o 318 05 5 4.63 4.53 4.53 4.53 4.53 4.53 4.53
MP(%)
() AT sale 90.64 90.91 91.18 90.91 91.18 90.91 91.18
OM(%)
(Saa sulo a S5 S 8) il 378.75 393.75 408.75 393.75 408.75 393.75 408.75
Starch(gr/kgDM)
(£) Goé e Sl pusa s S 24.16 25.10 26.03 25.10 26.03 25.11 26.06
NFC(%)
aaa L8 sdie ol ge JS 68.52 69.60 70.68 69.00 69.48 69.00 69.48
TDN(%)
H5e B ey sd 59 Jslasls s 47.18 47.56 47.94 48.76 50.34 47.56 47.94
ENDF(%)
(/) paealS 0.98 0.93 0.98 0.93 0.98 0.93 0.98
Calcium (%)
() Saeud 0.38 0.42 0.38 0.42 0.38 0.42 0.38
Phosphorus (%)
(7)o sl 0.70 0.69 0.69 0.69 0.69 0.69 0.69
Concentrate (%)
(7) 485l 0.30 0.30 0.30 0.30 0.30 0.30 0.30

Forage (%)
Sllllon aaly Yoo o p gl o S lie /Y s aS(gheo o/ Vo cue a8 i 2 /80 Si&e a S ae £500 w555 pSehee E/8 H(SLA SIS 58 51 4 ) S8
E Gaeliny Ml sl Yo Diopaling o Solio €0+ A sl
sadaly o3V wadaly &3 5 g Ve olhn Lsadds g ande Glas bsadds, g oyl 5 gt waiobaw] @i ¥ eadobnl @3 5 e ¥ s
*Composition (per kg feed): 4.9 mg of Zn, 4.05 mg of Mn, 0.45 mg of Cu, 0.075 mg of I, 0.1 mg of Se, 2500 1U Vitamin A,
400 mg of Vitamin D, 2.5 IU Vitamin E

1: Barley, 2: Barley & Grinded corn, 3: grinded corn, 4: Barley & Steam flaked corn, 5: Steam flaked corn, 6: Barley &
Pelleted corn and 7: Pelleted corn
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Table 3- Effects of replacing barley with different processed corn on body weight and average daily gain of fattening lambs

(tales)
Treatments
2 3 4
(28055 slasss) Bl e SFC PC
Weighting days 50% 100% 50% 100% 50%  100% P_value®
(o “’_’) SEM Anova Bvs. GC,SFC,PC GCvs.SFC GCvs.PC SFCvs.PC  50% vs 100%¢
Body weight
(Kg)ed s o 35.60 34.90 37.40 37.15 38.37 34.05 35.00 0.904 0.906 0.847 0.580 0.590 0.294 0.522
Initialweight (kg)
(KQ)So05 V8 38.00 38.40 39.63 42.25 42.40 38.50 38.90 0.794 0.219 0.088 0.037 0.342 0.236 0.451
14-days(kg)
(KQ) 555 YA 41400 4305 4350 4590 4503* 43.35%  41.90° 0.803 0.020 0.008 0.187 0.275 0.851 0.004
28-days(kg)
(KQ) 555 Y 4227 4205 4537% 4800° 46.50%  45abc  45.10%  0.829 0.026 0.010 0.022 0.016 0.780 0.4597
42-days(kg)
(Kg) L35 01 44.00 44.30 48.20 50.25 49.60 47.40 46.90 0.943 0.207 0.037 0.120 0.170 0.880 0.804
56-days(kg)
() ESYRE 44.00 44.30 48.20 50.25 49.60 47.40 46.90 0.883 0.388 0.328 0.528 0.758 0.440 0.100
70-days(kg)
(Kg) S35, At 49.53 49.05 54.93 54.55 55.07 52.15 52.25 0.924 0.388 0.105 0.327 0.524 0.761 0.440
84-days(kg)
duration Average daily gain
(Kg)L355 V¢ 0.15 0.22 0.18 0.27 0.26 0.32 0.31 0.021 0.116 0.017 0.137 0.056 0.633 0.831
14-days(kg)
(KQ) 555 YA 0.23 0.32 0.35 0.25 0.23 0.28 0.24 0.018 0.423 0.629 0.210 0.856 0.856 0.063
28-days(kg)
(KQ) 555 £Y 0.06 0.24 0.15 0.19 0.13 0.24 0.19 0.020 0.240 0.030 0.051 0.014 0.014 0.720
42-days(kg)
(k)55 01 0.17 0.33 0.27 0.19 0.21 0.21 0.2 0.023 0.437 0.480 0.653 0.695 0.695 0.756
56-days(kg)
(KG)S555 V- 0.24 0.19 0.27 0.29 0.27 0.29 0.24 0.022 0.859 0.706 0.744 0.336 0.336 0.108
70-days(kg)
(KQ)S5s5 At 0.15 0.16 0.17 0.16 0.17 0.16 0.17 0.002 0.232 0.209 0.984 0.571 0.571 0.371
84-days(kg)
o9 JS 0.17 0.25 0.25 0.22 0.20 0.24 0.21 0.008 0.060 0.006 0.083 0.116 0.878 0.426

total period
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aMeans with different superscripts in each row are significantly different (P < 0.05). 1: Barley, 2:Grinding corn; 3: Steam flaking corn; 4: Pelleting corn, 5: Contrast, mean of B vs. GC,
SFC, PC; Contrast, mean of GC vs. SFC; Contrast, mean of GC vs. PC ; Contrast, mean of SFC vs. PC. 6: Contrast, mean of the Levels of 50% Corn vs. 100% Corn.\
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Table 4- Effects of replacing barley with different processed corn on pH, volatile fatty acid and ammonia of fattening lambs rumen

(LaLes)
Treatments
GC? SFC3 pC*
Bl
50% 100% 50% 100% 50% 100% P_value®
B vs.
GC vs. GC vs. SFC 50% vs
SEM  Anova GC, o6
SFC, PC SFC PC vs. PC  100%
(03 5o Jsecslie) Sollg wacl 5.86 5.90 5.91 5.77 5.70 5.76 5.92 0.044 0.8192 0.8253 0.1974 0.5933 0.4333 0.7546
pH
valeric acid(Mmol/lit) 2.33 2.20 2.17 2.97 3.53 4.50 2.97 0.264 0.7562 0.3009 0.1086 0.026  0.4504 0.5225
(5 5o Jsecshio) Sl g3l el 1.70 2.00 2.37 1.83 1.87 1.67 1.77 0.113 0.7562 0.5414 0.3159 0.1674 0.6837 0.5344
Isovaleric acid(Mmol/lit)
(03 5o Jsecslis) Sy gn e 23.03 26.50 33.47 27.53 30.03 28.90 3510 1512 0.4152 0.1125 0.7657 0.6175 0.429 0.1276

Butiric acid(Mmol/lit)

(o] 5o Jsoslie) S gy g s+ S 53 gaacl 29.63 24.17 24.30 29.77 34.27 31.93 29.87 1715 0.7317 0.9128 0.1304 0.1904 0.821 0.8319
Butiric+Propionic acid(Mmol/lit)

(sl Lo Jsogslie) Sl wal 54.77 55.17 60.57 55.43 64.53 61.87 62.80 1.616 0.5318 0.279 0.6342 0.3221 0.5977 0.1697
Acetic acid(Mmol/lit)

(i 5o Jseislia) 518 oo slanual K 111.47 110.03 122.87 11753 134.23 128.87 13250 4.224 0.6504 0.3259 0.4337 0.2441 0.6879 0.2667
Total volatile fatty acid

pole Sl pens 50 a8 i) (S sel 3508 341b 5.83ab 8.47ab 5.60ab 2.80b 4.86ab 10.76a 0.745 0.0223 0.0833 0.0653 0.6598 0.0281 0.1341
(el
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a_c¢Means with different superscripts in each row are significantly different (P < 0.05). 1: Barley, 2:Grinding corn; 3: Steam flaking corn; 4: Pelleting corn, 5: Contrast,
mean of B vs. GC, SFC, PC; Contrast, mean of GC vs. SFC; Contrast, mean of GC vs. PC ; Contrast, mean of SFC vs. PC. 6: Contrast, mean of the Levels of 50% Corn

vs. 100% Corn.
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Table 5: Effects of replacing barley with different processed corn on feed conversion ratio and dry matter intake in fattening lambs

(La,Lless)
Treatments
GC? SFC? pC*
I P_value®
Weighting days B! 50% 100% 50% 100% 50% 100% -
. . B vs. GC, GC vs. GC vs. SFC vs.
Feed conservation ratio SEM Anova SFC, PC SEC pC pC 50% vs 100%°

(K9) S5, V¢ 8.75% 7.53® 5.56° 4,420 5.01° 4.91° 5.13° 0.499 0.041 0.007 0.028 0.171 0.293 0.485
14-days(kq)
(K9) 555 YA 7.99 5.58 6.15 6.57 7.688 5.61 8.058 0.362 0.274 0.188 0.184 0.341 0.717 0.084
28-days(kg)
(Kg) S50 £Y 15.73¢2 5,520 10.26% 8.19% 11.16% 7.10° 7.85%  0.810 0.024 0.002 0.218 0.836 0.261 0.053
42-days(kg)
(Kg) S5, 01 8.45 6.79 7.54 8.01 7.88 7.63 6.81 0.566 0.984 0.500 0.622 0.811 0.825 0.947
56-days(kg)
(Kg) S5, V- 9.25 8.50 6.22 6.25 8.48 6.52 10.04  0.461 0.120 0.199 0.829 0.385 0.261 0.320
70-days(kg)
() ESTIYNS 5.842b 5.35P 5.65% 5.672 5.75% 6.392 6.06%®  0.079 0.014 0.897 0.205 0.000 0.010 0.740
84-days(kg)

o8 S 8.622 6.50° 6.78% 6.32° 7.47% 6.21° 7.24®%  0.203 0.003 0.000 0.565 0.560 0.989 0.044
total period

Dry matter intake(kg/day)

(K9) S5, V¢ 0.99 1.14 1.05 1.05 1.14 111 1.20 0.023 0.059 0.066 0.918 0.050 0.041 0.817
14-days(kg)
(K9) 555 YA 1.36 1.46 1.47 1.44 1.52 1.49 1.52 0.022 0.513 0.110 0.803 0.253 0.368 0.561

28-days(kg)



(Kg)Sosu Y 1.45° 1.562 1.578 1.548 1.562 1.572 1.55% 0.012 0.050 0.002 0.547 0.716 0.341 0.814
42-days(kg)
(Kg) S5, 0 1.50°¢ 1.64% 1.6180%¢ 1.54% 1.6180%¢ 1.682 1732 0.021 0.013 0.032 0.215 0.027 0.001 0.683
56-days(kg)
(Kg) S5, V- 1.64° 1.71° 1.63° 1.66° 1.75% 1.79% 1.902 0.025 0.011 0.172 0.522 0.001 0.006 0.510
70-days(kg)
(Kg) S35 AL 1.57¢ 1.624¢ 1.64% 1.634¢ 1.70b¢ 1.74%® 1.812 0.018 0.000 0.006 0.357 <.0001 0.001 0.116
84-days(kg)

oy IS 1.524 1.62b¢ 1.60b 1.57« 1.652¢ 1.67% 1.792 0.016 0.001 0.004 0.952 0.001 0.001 0.398
total period

Sad sole puiaa sl DM 0.58 0.68 0.59 0.61 0.58 0.70 0.72 0.027 0.690 0.598 0.162 0.346 0.602 0.403
digestibility
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a°Means with different superscripts in each row are significantly different (P < 0.05). 1: Barley, 2:Grinding corn; 3: Steam flaking corn; 4: Pelleting corn, 5: Contrast, mean of B vs. GC,
SFC, PC; Contrast, mean of GC vs. SFC; Contrast, mean of GC vs. PC ; Contrast, mean of SFC vs. PC. 6: Contrast, mean of the Levels of 50% Corn vs. 100% Corn.
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Table 6-Effects of replacing barley with different processed corn on carcass quality and dry matter digestibility in
fattening lambs

(a,las)
Treatments
B! GC? SFC3 pC* P_value®
50% 100 50% 100 50 100 SE Ano B vs. GC, GCvs. GCvs. SFCuvs. 50% vs
% % % % M  va SFC, PC SFC PC PC 100%8
(p S LS)aY &35 175 18.7 18.7 196 188 19.0 18.7 0.26 0.67 0.441 0.798 0.690 0.509 0.125

Carcassweigt ° 0 0 0 0O 0O 0 8 6

(kg)
4w oo 418 4.10 6.00 5.30 4.10° 4.00 5.302 0.20 0.02 0.111 0.957 0.478 0.441 0.291
) b b b
fat tail weight b b ) ’ 2 6
(kg)
0 A0 () e O.bZ4 0.22° 0.32 O.b27 0.22b O.b21 0%9a 0.01 0.04 0.058 0.867 0.407 0.315 0.631
a
AN ! S
fat tail ; carcass
awsteay wa,s  48.0 450 47.0 490 440 480 046 0.00 0.77 0.566 0.946 0.790 0.736 0.795
%Carcass+Fat 0 0 0 0 0 0 9 7
tail
€Y dea 0.39 0.37 0.36 0.39 0.36 0.39 0.36 0.00 0.69 0.178 0.856 0.642 0.514 0.677
%Carcass 7 3

sadady ookt Ll b osadiadyg oud Y sad bl auion 8 (P<e /0 0)mab o s ine olel Blad 31 e 5o Lo Gl ué Ggon b LagSibs °
=03 b slagSile dunlie L b sadd,y &)d poben b sadiobinl &) £ laSile dunlis dajles 4l 5l 5o 9ald Hlad (ke 4unlis 0
08 S,d ds e 00 glols slas jua GLAU;J:\.A dewlio fbé.ic.u\._.a &yd CJ‘\':"'“ Loolas suddd g C\’.‘a.a.u 6uu§4lfa dewlis fa..\.&c;],u: Syd C}]ﬁ.a.u L a_\.&;_;L“\.uT

BUBKIXVESWE R gv
a_cMeans with different superscripts in each row are significantly different (P < 0.05). 1: Barley, 2:Grinding corn; 3: Steam

flaking corn; 4: Pelleting corn, 5: Contrast, mean of B vs. GC, SFC, PC; Contrast, mean of GC vs. SFC; Contrast, mean of
GC vs. PC ; Contrast, mean of SFC vs. PC. 6: Contrast, mean of the Levels of 50% Corn vs. 100% Corn.

553 95A (51 Jils (aed 4 o pdige sosTo e (RalS XTI
EY-Ye sae JBs Glaieds ol seay (goue wall alaisl JalaS ol ) sjleds K& 5V aslad Jgas S0
o3 e 0010 Hlal LES(5s 598 (e & b e 99 e Syt wul s Jean (nl @l ol sa &)
spaa Cpl 3 saliia) «S el T saiasglas sad ol 09 aa e olas Gleden Hsba 1) Lasel s 5 Ladiu)a
Slasi US sl aald spua 51 sids Jb, £7-YE s3lula soen 5o 5 soliieul oS sau e oL Jsua opl b s

s a B s ulead Caea s i€ e ol (55510 5 L oil3dl @ sade Gliae dp B wald s s 4 oo



VYo

Jlisl 5 slaeys j 6)9139“’ 9 SlaeS oz 0 )Sles p o.\.ﬁd)ﬁi)é Sy &|9J\ Lo ‘_f;)i,b el 3l

Jf]isu‘_)f.nuf_):\alfééﬁu‘:u.ui&_)dm_)d\'“ &y g
&@m&muflﬁﬁ‘m‘JbL;)JTJwywu

Jwé&ao‘)ﬁﬁydﬁuguaﬁgt@&y

6L&°JJ’A _)J:):\ZIJJJ.A u;" B R b..\.ai‘)éao\ é_)Lmi
oalla S RS 5 ptdes Sl slas s (dlia

‘a‘,yJSglxjtw_,Julfmémebwa

&‘F@)m_)u_jl_jbmuij&).lm‘)J\“ YN

(Jloy @ pB,1) usTsms Ol e g3 oaesds ;31 31 Gulead s Lao s (sisass ) =V J g
Table 7- Rations ranking based on the absolute and relative effect on profit

W s oalld S o> w55 Sy s>
rank  net effect on profit ration rank profit Ration
1 1940890 sad obiad oyl wm ;0100 1 2383630 sud Slend @53 wm ;0100
100% Grinding Corn 100% Grinding Corn
2 1115940 sad bl @i 5 4250/50 2 1693290 sad Gl o3 5 5250/50
50/50 Barley & Grinding Corn 50/50 Barley & Grinding Corn
3 1250540 sad ol o043 wa 40100 3 1558680 sad ol o043 ws ;0100
100% Peleting Corn 100% Peleting Corn
4 795300 s ey &,3 5 5250/50 4 1238050 sad ey &,3 5 5250/50
50/50 Barley & Peleting Corn 50/50 Barley & Peleting Corn
5 617670 S bsads (Sl o,3 5 5250/50 5 1060410 DA bosad (Slgy o,3 5 5250/50
50/50 Barley & Steam Flaking Corn 50/50 Barley & Steam Flaking Corn
6 66160 Do b (Sl oyl ws 50100 6 508910 Do Lead (Sl o)) s 50100
Steam Flaking Corn 100% Steam Flaking Corn 100%
7 442740 s e ;9100

100% Barley




WAV Jlo /Y oylos YA sl / old pole (sla yimgy 4yl

9 Ls.’>)53 c‘_;o.lols \VF

3000000

2500000

2000000

2> 1500000

Profit
1000000
500000 I
O T T T T T T l

Grinding
Corn Corn

100% 50/50 Barley 100%
& Grinding Peleting Corn & Peleting

inbesT sla sy
Experimental diets

50/50 Barley 50/50 Barley ~ Steam
& Steam  Flaking Corn
Corn Flaking Corn 100%

100% Barley

Alids sLa 0 paa (59 98 geu () Jae—) JSib
Figure 1- profitability of different diets

oo Wb € olp daa)l dbide Jelse «S oty
olaBsl g (gloaas o Slae 5wl o dilaie Lol
Sl OlSna sl 5 oafiae b 4 JA) sl 35
BEIN) LAJ‘;Q ‘)ﬂl.a.u uuLu.l‘ > 6@_‘\.4.'&» CAG:\;AS «< JJ;U-O

S 5 Saaais
a3 e b el Sl sl e dallias ol ol
2 Sl €S (et g als plas 1, S (0l
o Slae U gags el CJ‘).:\JJ.ALﬁl:\S‘): soldial b =,d b
sola slasles G 5o (piaed sl solon o0
s soSlee ol Laslas € 4 s (SI Ak A
S b 4Kl ak s de goliaBil Blad 5 (piaas s
ole) 5o sa @l B 3018 wayu Ve ggas sad Sl
il goloo oM S (lie ssum 5o s sl elie
Shosa ssbe g5 oul 5l soliind 5 Sila (ol

Al ek olgidny Glade S guilasy Lo WS e



Wy a8l 5 (glmoys )3 (5 )glogms 5 (SlaseSid yrass 0,Slas pr oddisygl B 03 Elgil b g Sl gl

oaldicyl v,y g0 c.gl.'m

Danesh-Mesgaran M, Tahmasbi AM and Vakili AR, 2009. Digestion and Metabolism in ruminant. Ferdowsi
university of Mashhad.(in persian)

Ghoorchi T and Asadi Y, 2011. Voluntary food intake and diet selection in farm animals. Ferdowsi Uuniversity
of Mashhad. (in persian).

AOAC, 2005. International official methods of analysis. 15° Association of Official Analytical Chemists,
Arlington, USA.

Barajas R and Zinn RA, 1998. The feeding value of dry-rolled and steam-flaked corn in finishing diets for
feedlot cattle: Influence of protein supplementation. Journal of Animal Science. 76:1744.

Boss DL and Bowman JG, 1996. Barley varieties for finishing steers: Il. Ruminal characteristics and rate, site,
and extent of digestion. Journal of Animal Science,74:1973-1981.

Brake AC, Goetsch AL., Forster JRLA and Landis KM, 1989. Feed intake, digestion and digesta characteristics
of cattle fed bermudagrass or orchardgrass alone or with ground barley or corn. Journal of Animal Science
67:3425.

Broderick GA and Kang JH, 1980. Automated simultaneous determination of ammonia and total amino acids in
ruminal fluid and in vitro media. Journal of Dairy Science 63:64-75.

Chen G and Russell JB, 1988. Fermentation of peptides and amino acids by a monensin-sensitive ruminal
Peptostreptococcus. Applied and Environmental Microbiology 54:2742-2749.

Chen G and Russell JB, 1989. More monensin-sensitive, ammonia-producing bacteria from the rumen. Applied
and Environmental Microbiology 55:1052-1057.

Claassen PDe Vrije T, Budde M, Koukios E, Glynos A and Rczey K, 2004 Biological hydrogen production
from sweet sorghum by thermophilic bacteria. In ‘Proceedings of the 2nd world conference on biomass for
energy, industry and climate protection’, Rome, pp. 1522-1525.

Cooper RJ, Milton CT, Klopfenstein TJ and Jordon DJ, 2002. Effect of corn processing on degradable intake
protein requirement of finishing cattle. Journal of Animal Science 80:242-247.

Emami A, Ganjkhanlou M, Abolfazl z, Akbari-Afjani A, and Amini M, 2014. Effect of chromium-methionine
supplementation on hematologic characteristics and meat quality parameters in goat kids. Journal of
veterinary research 2: 291-292

Gorocica-Buenfil MA and Loerch SC, 2005. Effect of cattle age, forage level, and corn processing on diet
digestibility and feedlot performance. Journal of Animal Science 83:705-714

Haddad S and Nasr R, 2007. Partial replacement of barley grain for corn grain: associative effects on lambs’
growth performance. Small Ruminant 72, 92-95.

Petit HV, 2000. Effect of whole and rolled corn or barley on growth and carcass quality of lambs. Small
Ruminant Research 37: 293-297.

Horadagoda A, Fulkerson W, Barchia I, Dobos R and Nandra K, 2008. The effect of grain species, processing
and time of feeding on the efficiency of feed utilization and microbial protein synthesis in sheep. Journal of
livestock Science.114, 117-126.

Huntington GB, 1997. Starch utilization by ruminants: From basics to the bunk. Journal of Animal
Science,75:852.

Joy MT-DE Peters EJ, Fadel JG and Zinn RA, 1997. Effects of corn processing on the site and extent of
digestion in lactating cows. Journal of Dairy Science 80:2087—-2097.

Kennington LR, Szasz JI, Hunt CW , Hinman DD and Sorensen SJ, 2009. Effect of Degradable Intake Protein
Level on Performance of Feedlot Steers Fed Dry-Rolled Corn- or Barley-Based Finishing Diets. The
Professional Animal Scientist 25:762—767



WAY o /Y o5leis YA als /ol pole (sla yimgly s i g 290 (B VA

Khorasani G, Okine E and Kennelly J, 2001. Effects of substituting barley grain with corn on ruminal
fermentation characteristics, milk yield, and milk composition of Holstein cows. Journal of Dairy Science 12:
2760-2769.

Lehmann M and Meeske R, 2007. Substituting maize grain with barley grain in concentrates fed to Jersey cows
grazing kikuyu-ryegrass pasture. South African Journal of Animal Science 36: 175-180.

Leibovich J, Vasconcelos J and Galyean R, 2009. Effects of corn processing method in diets containing sorghum
wet distillers grain plus solubles on performance and carcass characteristics of finishing beef cattle and on in
vitro fermentation of diets. Journal of Animal Science 6:2124-2132.

McAllister T, Phillippe A, Rode RC and Cheng K. J, 1993. Effect of the protein matrix on the digestion of
cereal grains by ruminal microorganisms. Journal of Animal Science 71:205-215.

Mendoza G, Britton R and Stock R, 1999. Effect of feeding mixtures of high moisture corn and dry-rolled grain
sorghum on ruminal fermentation and starch digestion. Small Ruminant Research 2:113-118.

Nikkhah A, 2012. Barley grain for ruminants: A global treasure or tragedy. Journal of Animal Science and
Biotechnology. 3:22-30.

Nikkhah A, Alikhani M and Amanlou H, 2004. Effects of feeding ground or steam-flaked broom sorghum and
ground barley on performance of dairy cows in midlactation. Journal of Dairy Science 1: 122-130.

O’Hara A, Tanner A, McAllister T, Gibb D, van Herk F and Chaves A, 2011. Effect of low and high oil corn
distillers” grain on rumen fermentation, growth performance and carcass characteristics of lambs. Animal
Production Science 8:708-716.

Owens F N, Secrist DS, Hill WJ, and Gill DR, 1997. The effect of grain source and grain processing on
performance of feedlot cattle: A review. Journal of Animal Science 75:868.

Ottenstein DM. and Bartley DA, 1971. Analytical Chemistry 43: 952-955.

Owens FR. and Zinn A, 2005. Corn grain for cattle: influence of processing on site and extent of digestion. In
‘Proceedings of the 20th Annual Southwest Nutrition Conference. Phoenix, Z: 86-112.

Owens FN, 2005. Impact of grain processing and quality on Holstein steer performance. Managing and
Marketing Quality Holstein Steers. University of Minnesota, Rochester.

Owens FN. and Zinn RA, 2005. Corn Grain for Cattle: Influence of Processing on Site and Extent of Digestion.
Proc. Southwest Nutrition Conference. pp. 86-112. University of Arizona,

Reis RB and Combs DK, 2000. Effects of corn processing and supplemental hay on rumen environment and
lactation performance of dairy cows grazing grass-legume pasture. Journal of Dairy Science 83:2529-2538.
Spicer LA, Theurer CB and Noon TH, 1986. Ruminal and post-ruminal utilization of nitrogen and starch from

sorghum grain-, corn-, and barley-based diets by beef steers. Journal of Animal Science. 62:521-532.

Stock RA, Brink DR, Brandt RT, Merrill JK and Smith KK, 1987. Feeding combinations of high moisture corn
and dry corn to finishing cattle. Journal of Animal Science. 65(1): 282—-299.

Tripathi MK, Karim SA, Chaturvedi OH and Verma DL, 2007. Nutritional value of animal feed grade wheat as
replacement for maize in lamb feeding for mutton production. Journal of the Science of Food and Agriculture
87 (13): 2447-2455.

Van Soest PJ, Robertson J B and Lewis BA, 1991. Methods for dietary fiber, neutral detergent fiber, and non
starch polysaccharides in relation to animal nutrition. Journal of Dairy Science 74:3583-3597.

Vander Pol KJ, Erickson GE and Klopfenstein TJ, 2004. Effect of corn processing in finishing diets containing
wet distillers grains on feedlot performance and carcass characteristics of finishing steers. The Professional
Animal Scientist 24:439-444

Yahaghi MJB, Liang J, Balcells R, Valizadeh A, and Alimon R, 2012. Effect of replacing barley with corn or
sorghum grain on rumen Fermentation characteristics and performance of Iranian Baluchi lamb fed high
concentrate rations. Animal Production Science 52: 263-268.

Yu P, Huber 1JT, Santos FAP, Simas JM and Therurer CB, 1998. Effects of ground, steam-flaked, and steam-
rolled corn grains on pPerformance of lactating cows. Journal of Dairy Science 81:777-783.



wa a8l 5 (glmoys )3 (5 )glogms 5 (SlaseSid yrass 0,Slas pr oddisygl B 03 Elgil b g Sl gl

Effects of replacing barley with different processed corn on performance, carcass
quality, rumen parameters and profitability of Afshar feedlot lambs

F Kazemi'", T Ghoorchi? B Dastar? F Eshraghi®

Received: September 9, 2017 Accepted: November 25, 2017

!PhD Student, Department of Animal and Poultry Nutrition, Faculty of Animal Sciences, Gorgan University
of Agricultural Sciences and Natural Resources

2Professor, Department of Animal and Poultry Nutrition, Faculty of Animal Sciences, Gorgan University of
Agricultural Sciences and Natural Resources, Gorgan, Iran

3Assistant Prof., Department of Agricultural Economics, Gorgan University of Agricultural Sciences and
Natural Resources

“Corresponding author: fatima.kazemi@yahoo.com

Introduction: Barley as native cereal is the main source of carbohydrates in fattening sheep in Iran.
However, since the starch in barley has higher degradation rate than corn starch, it may cause metabolic
disorders such as acidosis and decrease growth performance. Furthermore, the feeding value of a cereal
grain is a function of several factors: its nutrient content, different physical and chemical characteristics
that influence on digestibility, palatability as it changes feed intake, and associative interactions with
the digestive process. In this study, the effect of replacing barley with different processed corn on
performance, dry matter digestibility, rumen metabolites and carcass characteristics in Afshari fattening
lamb were investigated. On the other hand, change in ration composition has economic and financial
effects in addition to the nutritional effect. Decision making about ration composition or changing it
ignoring these financial and economic effects, could result in negative consequences. Different ration
compositions could simultaneously have different cost and revenue effects and eventually different
profitability consequences. So, this study has also tried to investigate all positive and negative
economic consequences of replacement barley with different processed corn in fattening lambs.
Material and methods: The protocol used in this study was approved by the Animal Ethical
Committee at Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran with
respect to animal experimentation and care of animals under study. The feeds were formulated
according to NRC (1985) recommendations for fattening sheep with equal quantity of energy and
protein as 7 treatments including 1) 40% Barley (control) , 2) 20% Grinding Corn, 3) 40% Grinding
Corn, 4) 20% Steam Flaking Corn, 5) 40% Steam Flaking Corn, 6) 20% Pelleting Corn and 7) 40%
Pelleting Corn (Table 1). Five Afshari ram lambs were allocated to each treatment. The animals kept in
a separate pen individually for 84 days (May to July, 2015) in animal research farm of Gorgan
University of Agricultural Sciences and Natural Resources, Gorgan, Iran. Growth performance data
were analyzed as a completely randomized design using the general linear model (GLM) procedure of
SAS software (SAS 2003). The significant differences between treatment means were detected by
Tukey-Kramer test at p<0.05. Many studies have revealed that the lighter initial weight could result in
the higher fattening efficiency. Therefore, in this study initial weight was included in ANOVA analysis
as covariate factor.

Results and discussion: Animals had a daily body weight gain from 167 to 225 gr/day and mean FCR
about 8.46. There was no significant difference between dietary treatments for final body weight, daily
weight gain, FCR and gross profit (P<0.05). Also, DMI for the rations include Pelleting Corn was
higher (p < 0.05) than the control ration (40% Barley). The independent comparisons showed that all
treatments had more weights rather than control treatment in periods 14, 28, 42 and 56-days (p<0.05).
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In the whole period of fattening highest and the lowest feed conversion ratio were related to control and
50% grinded corn respectively (p<0.05). 100% Pelleted corn and control treatment had the highest and
lowest daily feed intake respectively (p<0.05). Although, the treatments had no effects on carcass
weight and digestibility, but 100% grinded corn had the highest fat tail weight (p<0.05). Also, The
results of economic analysis indicated that the rations control treatment and 100% steam flaking corn
respectively have the least and the most cost increase for all periods. Also, the rations control treatment
and 100% pelleting corn respectively have the least and the most revenue increase for all periods.
Totally, and based on the partial budgeting results the rations 100% steam flaking corn and 100%
pelleting corn respectively have the least and the most effects on relative profitability for all periods.
Conclusion: Replacing barley with processed corn in feed composition of fattening lambs could have
some positive consequences. It could improve body gain, feed conversion ratio and dry matter intake
that means improve of growth performance. But, its net effect on the profitability depends on the
relative price of barley to corn. In this study, in spite of greater market price of corn than barley and
then more feed costs, this replacing could improve profitability. Among the corn based rations, the 40%
pelleting corn ration created better growth rate compared to the other processed corn.

Keywords: barley, fattening performance, processed corn, profitability, sheep.



