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Table 1. The ingredients of experimental diets ammg post-harvest bean by-product replaced whbat
straw or corn silage (DM %)

Experimental diefs

Feed ingredients 1 2 3 4 5 6 7 8 9
Alfalfa hay 6 6 6 6 6 6 6 6 6
Wheat straw 12 9 6 3 - 12 12 12 12
Corn silage 12 12 12 12 12 9 6 3 0
Bean residues - 3 6 9 12 3 6 9 12
Rice barn 4 4 4 4 4 4 4 4 4
Wheat barn 10 10 10 10 10 10 10 10 10
Barley grain 20 20 20 20 20 20 20 20 20
Corn grain 20 20 20 20 20 20 20 20 20
Soybean meal 12 12 12 12 12 12 12 12 12
Urea 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Limestone 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Sodium bicarbonate 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
Mineral and vitamin 1 1 1 1 1 1 1 1 1
supplement

Salt 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

IDiet 1: Control (without replacement); Diet 2: 25&placement of wheat straw with bean residues; Bi60% replacement of
wheat straw with bean residues; Diet 4: 75% repieret of wheat straw with bean residues; Diet 594 08placement of wheat
straw with bean residues; Diet 6: 25% replacemémbm silage with bean residues; Diet 7: 50% reg@haent of corn silage
with bean residues; Diet 8: 75% replacement of cilage with bean residues; and Diet 9: 100% regtemnt of corn silage
with bean residuesviineral and vitamin premix provided (mg/kg of supmlent): vitamin A, 600,000 IU; vitamin D3, 200,000
IU; vitamin E, 200 mg; antioxidant, 2500 mg; Ca, @96 mg; P, 80000 mg; magnesium, 21000 mg; manga®26e mg; iron,
3000 mg; copper, 300 mg; zinc, 100 mg; Co, 100 my2Img; Se, 1.1 mg.
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Table 2. The chemical composition of experimeniaisicontaining post-harvest bean by-prodeptaced with
wheat straw or corn silage
Experimental diets

Item 1 2 3 4 5 6 7 8 9

Dry matter (%) 82.70 82.60 82.00 82.60 82.10 79.90 78.20 78.00 77.50
Crude Protein (%) 16.50 16.60 16.70 16.80 16.90 16.45 16.41 16.36 16.32
EE (%) 320 341 363 385 4.06 3.38 3.56 3.74 3.92
Neutral detergent fiber (%) 29.6 29.51 29.42 29.33 29.24 30.26 30.92 31.58 32.24
Acid detergent fiber (%) 16.1 1595 15.80 15.65 1550 16.67 17.24 17.81 18.38
Acid detergent lignin (%) 520 5.03 4.86 4.69 4.2 5.30 5.40 5.50 5.60
Ash (%) 890 882 875 867 859 8.84 8.79 8.73 8.67
ME (Mcal/kg) 222 223 223 224 2725 2.20 2.19 2.17 2.15

Diet 1: Control (without replacement); Diet 2: 25&placement of wheat straw with bean residues; Bi60% replacement of
wheat straw with bean residues; Diet 4: 75% repieret of wheat straw with bean residues; Diet 59408placement of wheat
straw with bean residues; Diet 6: 25% replacemémbm silage with bean residues; Diet 7: 50% reg@haent of corn silage
with bean residues; Diet 8: 75% replacement of cilage with bean residues; and Diet 9: 100% regtent of corn silage
with bean residues.
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Table 3. Chemical composition of bean residuesaivbieaw and corn silage used in the experiment

Chemical compaosition Corn silage Wheat straw Bean residues
Dry matter (%) 29.0 89.0 86.0
Ash (%) 7.2 7.8 5.3
Crude Protein (%) 7.4 3.6 6.9
Ether extract (%) 3.0 1.8 9.0
Neutral detergent fiber (%) 47.0 72.0 69.0
Acid detergent fiber (%) 30.0 54.0 49.0
Acid detergent lignin (%) 5.0 14.0 8.3
ME (Mcal/Kg) 2.31 151 1.76

ME=2.2+ 0.1375 GP+ 0.0057CP + 0.000285% EE



8% (YF-Y ) VWAV Lol sl o lotlptin Jlo (cals ladss Sl

ialojl sloo > 55 0 ol o -F Sy
Table 4. Gas production coefficients of the expernital diets

Diets' b (ml/500 mg DM) c (ml/h)
1- Control 129.5 0.098
2- 25 WS-BR 141.7¢ 0.097
3- 50 WS-BR 140.76° 0.097
4- 75 WS-BR 165.6 0.09G"
5- 100 WS-BR 169.8F 0.092*
6- 25 CS-BR 175.43 0.093*
7- 50 CS-BR 164.92* 0.089"
8- 75 CS-BR 156.69° 0.087
9- 100 CS-BR 150.69° 0.089
SEM 4.18 0.0041
P value 0.001 0.0045

Tone control diet and 8 diets built by replacindediént levels of post-harvest bean by-product witteat straw (WS) or corn silage (CS) in
the control diet. Diet 1: Control (without replacemnt); Diet 2: 25% replacement of wheat straw wigar residues; Diet 3: 50% replacement
of wheat straw with bean residues; Diet 4: 75%aepinent of wheat straw with bean residues; Di#bB% replacement of wheat straw with
bean residues; Diet 6: 25% replacement of corgeil@ith bean residues; Diet 7: 50% replacemenbof silage with bean residues; Diet 8:
75% replacement of corn silage with bean residaied;Diet 9: 100% replacement of corn silage withrbesidues.

2SEM: Standard error of means; mean within samenuolwith different letters differ significantly?&0.05).
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Table 5. Gas production parameters of the expetahdiets

Diets PF Biomass Biomass production Truly degradable
(mg/ml)  production (mg) efficiency organic matter (mg)

1- Control 5.59" 261.55 0.603° 429.3"

2- 25 WS-BR 5,72 267.80 0.615™ 435"

3- 50 WS-BR 5.95" 281.80 0.630"™ 446.80"

4- 75 WS-BR 5.90"™ 292.70 0.630"™ 453.2%"

5- 100 WS-BR 6.23 294.05 0.650 466.5

6- 25 CS-BR 6.10" 284.30 0.640" 444 96"

7- 50 CS-BR 5.75 267.45 0.615™ 425.9%"

8- 75 CS-BR 5.38 262.85 0.590 443.3%"

9- 100 CS-BR 5.37 262.60 0.590 416

SEM 0.176 12.68 0.011 31.74

P value 0.043 0.32 0.045 0.10

Tone control diet and 8 diets built by replacindetiént levels of post-harvest bean by-product witteat straw (WS) or corn silage (CS) in
the control diet. Diet 1: Control (without replacemt); Diet 2: 25% replacement of wheat straw wigam residues; Diet 3: 50% replacement
of wheat straw with bean residues; Diet 4: 75%aepinent of wheat straw with bean residues; Di#DB% replacement of wheat straw with
bean residues; Diet 6: 25% replacement of corgeil@ith bean residues; Diet 7: 50% replacemenbofi silage with bean residues; Diet 8:
75% replacement of corn silage with bean residared;Diet 9: 100% replacement of corn silage withrbeesidues.

2SEM: Standard error of means; mean within samenuolwith different letters differ significantlyP&0.05).
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Table 6. Digestibility of the experimental diets

Diets" Dry Matter (%) NDF (%)
1- Control 74.91 65.84
2- 25 WS-BR 71.90 66.93
3- 50 WS-BR 71.80 65.27
4- 75 WS-BR 75.12 72.12
5- 100 WS-BR 76.06 69.80
6- 25 CS-BR 76.33 68.17
7- 50 CS-BR 72.01 66.70
8- 75 CS-BR 70.63 62.49
9- 100 CS-BR 70 62.52
SEM? 2.58 3.27
P value 0.083 0.096

Tone control diet and 8 diets built by replacindetiént levels of post-harvest bean by-product witteat straw (WS) or corn silage (CS) in
the control diet. Diet 1: Control (without replacemt); Diet 2: 25% replacement of wheat straw wigam residues; Diet 3: 50% replacement
of wheat straw with bean residues; Diet 4: 75%aepinent of wheat straw with bean residues; Di#DB% replacement of wheat straw with
bean residues; Diet 6: 25% replacement of corgeil@ith bean residues; Diet 7: 50% replacemenbofi silage with bean residues; Diet 8:
75% replacement of corn silage with bean residared;Diet 9: 100% replacement of corn silage withrbesidues.

2SEM: Standard error of means; mean within samenuolwith different letters differ significantlyP&0.05).
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Abstract

The aim of present experiment was to find the appate amount of post-harvested bean by-produaanb
residues) in diet of finishing lambs, when was aept with corn silage or wheat straw in the diettHis
experiment, to determine the nutritional value el residues, its chemical composition was measyed
standard methods. Then, nine experimental ratiogr® \welected as treatment, in which 0, 25, 50,ntb100
percent residues of beans were replaced with vdteat or corn silage. The method of gas produdiosh two-
stage digestion was used to determine digestibdityl fermentation of these diets. The protein asd f
concentrations of bean residues, wheat straw amd silage used in the present experiment were3d®and
7.4, and 0.9, 1.8 and 0.3 percent, respectivelpldReng 75 and 100 percent residues of beans witmatstraw
and all replacement levels with corn silage, resulh a significant increase in gas production. fdte of gas
production during the replacement of 75% and 100%® bean residues with corn silage or 25 and 5096
wheat straws were increased compared to the corith@ microbial biomass production efficiency was t
highest and significantly different with controletli(65vs. 60.5%, respectively) when replacement of 100%
bean residues with wheat straw was done. The remplect of bean residues did not affect the digdisyilmf

dry matter and neutral detergent fiber. Thereftre,75 and 100% replacement of the bean residubswhieat
straw or 25 and 50% with corn silage showed the kesult and could be recommended for use in lambs
finishing feeding.
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