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Introduction: Barley grain is the main feed for lamb fattening in Iran; However, its rapid starch degradation in
the rumen can lead to digestive problems, such as ruminal acidosis and bloat, which adversely affect livestock
performance. To address this, corn grain is often used as an alternative because it has a slower degradation rate and
reduces digestive problems. However, there is limited research on the effects of processing methods on the
performance and degradability of corn and barley when fed at high-level diets to fattening animals. Additionally,
studies comparing the performance and economic efficiency of these grains in ruminants under Iranian conditions
are scarce. This study aims to assess the effects of corn processing and high-level barley grain feeding on the
performance and economic outcomes for Baluchi lambs in vivo.

Materials and Methods: This study was conducted to evaluate and compare ruminal parameters, blood
metabolites, and economic efficiency in fattening lambs fed high-concentrate diets based on corn and barley. A total
of 20 male Baluchi lambs were randomly assigned to four experimental diets in a completely randomized design.
The dietary groups consisted of similar forage proportions and concentrate mixtures containing: (1) whole corn, (2)
wet corn, (3) ground corn, and (4) whole barley. The lambs were fed these completely mixed diets for 70 days, with
a concentrate-to-forage ratio of 75:25 maintained across all groups.

Results and Discussion: The average daily weight gain did not differ significantly among the groups; however,
lambs receiving the whole corn diet demonstrated the highest numerical average daily weight gain. In contrast,
lambs fed the wet corn diet exhibited significantly lower feed intake, along with improved feed conversion ratio and
feed efficiency, compared to the other dietary groups, especially whole barley and ground corn. The feed efficiency
for the wet corn group was notably higher than that of the other groups. Furthermore, experimental diets did not
significantly influence ruminal pH or ammonia nitrogen concentrations. There was also no significant effect of the
diets on total volatile fatty acid concentrations, the acetate-to-propionate ratio, or individual concentrations of
acetate, butyrate, isobutyrate, and isovalerate. However, the concentration of propionate was significantly elevated
in the ground corn group. Blood parameters remained largely unaffected by dietary groups. The highest net income
was recorded in the whole corn group, which showed no significant difference from the wet corn group.
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Additionally, the wet corn diet was associated with the highest economic efficiency and the lowest cost per unit of
production when compared to the ground corn group.

Conclusion: These findings suggest that incorporating wet corn into the diets of Baluchi lamb can be an
effective strategy to improve animal performance and enhance economic returns under intensive fattening systems.
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Table 1- Feed ingredients and chemical compositions of the experimental diets (% of DM)
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15>
oy Sl . :
e Experimental diets

Diet ingredients

1 2 3 4

Alfalfa hay
FAS blf
Wheat straw
Jels @3 6
Whole corn

c.\w”:l) u).) 64
Coarsely ground corn

gbye @) 64
Moisturized corn

Pes alby 64
Barley grain
g oS
Soybean meal
LS el 05 05 05 05
Calcium carbonate

J'“"L-’5 9 L_?""“’ J‘s“’ 1 1 1 1
Mineral and vitamin premix

[EON]

Salt

LS o 0.25 0.25 0.25 0.25
Sodium bicarbonate

20 20 20 18

0.25 0.25 0.25 0.25

adsle w0 il 25:75 25175 25175 26:74
Forage: concentrate

Chemical composition
S odle Lo yd
Dry matter

Sl osle 94.30 94.30 94.20 94.45
Organlc matter

92.96 80.08 93.06 92.96

PE oon 13.50 13.50 13.61 14.10
Crude protein

i 3.60 3.60 3.50 2.80
Ether extract

(S ol PSS 3 S JE) pud e JE (5551 274 274 274 263
Metabolizable energy

sl b S 55.70 55.80 55.69 55.95
Non-fiber carbohydrates

S odgd > Jylonels SU 21.50 21.40 21.40 21.60
Neutral detergent fiber ' ' ' '

sl 0z 53 Jolorols SUI 11.40 11.65 11.50 11.80
Acid detergent fiber ' ' ' '

e 0.55 0.55 0.56 0.53
Calcium

St 0.31 031 0.30 0.34
Phosphorus

(ols) 9> aily (g9l 0 F 5 0ddyoals > Wby (gol> 0y Woddigh yo )3 by (gol> oy IV JolS )5 dils (ggl> 0y 2
1: Diet containing whole corn grain 2: diet containing wetted whole corn grain, 3: diet containing coarsely ground corn grain 4: diet containing barley
grain (the control).
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Experimental diets oSbe

Lamb performance P-value
1 2 3 4 SEM

(p)S5kS) 0390 JS &ilig; STyss GBrao (2:S0Lo

Average daily feed intake over the entire 1.39% 1.25° 1.49° 1.35 0.050 0.036

period (kg)

(35, £5) 0353 IS 0135 ol eSlee

Average weight gain over the entire period 287 286 223 236 0.019 0.119

(g/day)

(p55%S) 0393 IS it o pd (0o

Average conversion rate over the entire 4.84° 4.37° 6.68° 5.722 0.205 0.041

period (kg)

(2253) 0353 IS pleily (5:50ke

Average efficiency over the entire period 0.20% 0.232 0.18° 0.17° 0.013 0.009

%)(

(P<e720) 303 5929 I cime M) wglitie g b (slopwSSlo Cp Cindy y2 3
(..\.Q;Li‘)) P d31> o):;jL..S duLv » ddlaio J9|J.Lo (s LS)IB):I oy ¥ 9 o..\Af)”ilg C_v):} &l 691> SV W) 5;9]9).4 C;):B aily L591> oy Y Jalf C_»)S &l 695 o> 1)
In each row, there is a significant difference between the means with different letters (P<0.05).
Diet containing whole corn grain, 2: Diet containing wetted whole corn grain, 3: Diet containing coarsely ground corn grain, 4: 1:
Diet containing barley grain (the control).
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Table 3- Effect of experimental diets on ruminal fermentation parameters
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Ruminal parameters Experimental diets Sibe P-value
1 2 3 4 SEM

4aSipH 6.35 6.45 6.13 6.27 0.167 0.610
Rumen pH

; s ool e i 13.30
(g 2 5 ) S igel 0392 1256 14.15 14.04 1.492 0.862
Ammonia nitrogen (mg/dl)
(2 > Jyecshe) )18 o slosel JS 83.22 85.34 86.40 83.85 0.832 0.158
Total volatile fatty acids (mMol/L)
(3 5 Jgoishe) bl 54.04 56.02 53.07 53.95 0.746 0.174
Acetate (mmol/L)
(= » Jsecsle) SUsag 23.24b 25,042 26.86° 25.32% 0.781 0.134
Propionate (mmol/L)
Sligmgn & Sl Cnd 2.31 2.24 1.97 2.13 0.083 0.177
Acetate to proplonate ration
(33 Jsele) lyigy 14.77 12.81 14.62 14.09 0.761 0.370
Butyrate (mmol/L)
(2 > Jyecse) i 53 2.09 0.93 1.74 1.59 0.459 0.439
Isobutyrate (mmol/L)
(2 2 Jgeishe) ol lg 3.04 1.96 1.88 1.94 0.435 0.247
Valerate (mmol/L)
(2 5> Jyecshe) Sl 3] 2.81 3.47 2.28 3.59 0.803 0.659

Isovalerate (mmol/L)
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In each row, there is a significant difference between the means with different letters (P<0.05).
Diet containing whole corn grain, 2: Diet containing wetted whole corn grain, 3: Diet containing coarsely ground corn grain, 4: 1:
Diet containing barley grain (the control).
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Table 4- Effect of experimental diet on blood metabolites of fattening lambs
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Blood metabolites Experimental diets Sile Jomol oo
P-value
1 2 3 4 SEM

(i 2 5 ko) 3515 65.60 69.20 67.80 68 1.238 0.261
Glucose (mg/dl)
(=g 2 p5 he) J3oudd 40 37.66 45.80 38 3.412 0.335
Cholesterol (mg/dl)
(i 2 5 ) el 55 32.20 33.80 30.20 26.40 2.801 0.308
Triglyceride (mg/dl)
(e 12 p S ske) gl 000 18.40 14.80 18% 21.80° 1.461 0.030

Blood urea nitrogen (mg/dl)
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In each row, there is a significant difference between the means with different letters (P<0.05).
Diet containing whole corn grain, 2: Diet containing wetted whole corn grain, 3: Diet containing coarsely ground corn grain, 4: Diet 1:
containing barley grain (the control).
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Table 5- The effect of experimental diets on economic indicators throughout the entire period (Rial)

d:ba.:::é\ e u‘“’l“’)l dlﬁﬁ)ﬁ% ))JJ[LJ dUa$ Jlo.b\ L
Economic variable Experimental diets OSke P-val)ue
1 2 3 4 SEM

i | |
(Jbo) ol o2 sl ool > _ 6400000 6384000 5012000 5296000 1.413 0.119
Incomes for each head (Rial)
(W) ol o2 sl 092 IS 4o 1619044  1458031°  1739850° 1654009 0.632 0.041
Total costs per head (Rials)
(J) palls 290 4780956 4775969 3272150 3641991 1.354 0.052
Net incomes (Rial)
ol “fm).l" 3.06% 4.252 2.88¢ 3.19 0.262 0.006
Economic return
g doly o diyse Sl 0.253b 0.241b 0.369? 0.318% 0.031 0.037

Minimum cost per unit of production
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In each row, there is a significant difference between the means with different letters (P<0.05).
Diet containing whole corn grain, 2: Diet containing wetted whole corn grain, 3: Diet containing coarsely ground corn grain, 4: 1:
Diet containing barley grain (the control).

Net incomes (Income -cost),

Economicreturn (Income/cost),

Minimum cost per unit of production (Cost/income)
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