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Table 1. Means of chemical composition and fibrous components of different barley grain cultivars (% of DM)��

P value SEM 
Barley variants 

Chemical composition Native Mahur Khorram Sahra Yusef 

0.03 0.34 92.5
a

91.56 91.86
b

91.60
b

92.13
ab

Dry matter 

0.27 0.31 96.66 96.77 97.02 97.11 96.44 Organic matter 

0.38 0.47 3.33 3.22 3.01 2.89 3.55 Ash 

0.02 0.79 15.72
ab

16.37
a

14.96
abc

13.80
c

14.61
bc

Crude protein 

0.03 1.33 3.40
b

7.03
a

4.58
ab

4.60
ab

5.12
ab

Crude fat 

0.04 1.91 28.92
a

29.66
a

30.04
a

29.00
b

22.91
b

Starch 

0.44 3.11 30.19 27.00 32.64 28.18 28.85 Neutral detergent fiber  

0.48 1.26 11.82 11.08 11.16 13.10 11.02 Acid detergent fiber 

0.44 3.68 18.37 15.92 21.48 15.08 17.83 Hemicellulose 

0.26 3.01 67.36 69.09 71.85 73.00 71.15 Neutral detergent-soluble 

3.71 45.90 41.93 48.89 51.30 48.32 Neutral detergent-soluble carbohydrates 

Means within a row without common letter are significantly different (P<0.05).
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Table 2. Means of gas production parameters and estimated parameters of various barley grain cultivars

Volatile 

fatty 

acids 

(mmol)�

Organic 

matter 

Digestibility 

(%) 

Net 

energy 

lactation 

(MJ)�

Metabolizable 

energy (MJ)�

Gas 

production 

rate (ml/h/g 

DM)�

Total gas 

production 

(ml/g DM)�
Variables 

0.98
b

53.42
a�4.75

b�8.04
b�0.0791�281.7

b�Yusef�

Barley 

variants 

1.03
ab�55.62

ab�5.00
ab�8.38

ab�0.0802�295.0
a�Sahra�

1.02
ab�55.10

ab�4.94
ab�8.30

ab�0.0784�291.1
a�Khorram�

1.01
ab�55.07

ab�4.94
ab�8.30

ab�0.0707�295.8
a�Mahur�

1.07
a�57.67

b�5.24
a�8.71

a�0.0808�300.1
a�Native�

0.02�0.91�0.10�0.14�0.0046�4.81�SEM�

0.04 0.045�0.04�0.048�0.19�0.17�P value�

Means within a column without common letter are significantly different (P<0.05).
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Fig. 1. Gas production volume of various barley grain cultivars during the different times of incubation
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Table 3. Degradability coefficients and potential, and effective degradability of dry matter in various barley grain 

cultivars

Effective 

degradability (%) 

Potential 

degradability (%) 

Degradability coefficients�(%)
†

Barley variants 
C  B A  

72.89 88.86 0.05±0.02 47.27±5.76
ab

41.38±3.05
a

Yusef 

71.93 85.66 0.09±0.01 51.22±2.80
ab

33.44±1.91
bc

Sahra 

74.97 85.97 0.09±0.01 46.38±3.09
b

39.58±2.28
ab

Khorram 

73.12 86.88 0.08±-0.01 53.97±2.36
a

32.89±1.67
c

Mahur 

70.95 81.44 0.10±0.02 47.28±3.71
ab

34.15±2.82
bc

Native 
†
A: Rapidly degraded fraction (%); B: Slowly degraded fraction (%); C: Rate of degradation (fraction/h)�

Means within a column without common letter are significantly different (P<0.05).
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Fig. 2. Dry matter degradation of various barley grain cultivars during the different times of incubation 
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Abstract 

To evaluate the chemical composition, degradability parameters and gas production parameters of barley grain, 

four latest-introduced linebred cultivars including Khoram, Mahur, Yusef and Sahra as well as a native one were 

used. Gas production parameters were determined by gas production technique, and dry matter degradability 

parameters by nylon bags. Gas production parameters were measured by four replicates at 2 until 96 h after 

incubation, and degradability parameters were measured by four replicates per fistulated sheep. There were 

significant differences in terms of dry matter, crude protein and crude fat contents between linebred and native 

barley grains (P<0.05). Furthermore, significant differences were observed among linebred grains in terms of 

crude protein and fat (P<0.05). There were no significant differences in gas production parameters among groups 

except of Yusef cultivar, where the lowest and highest potentials were in native and Yusef cultivar (300.1 vs. 

281.7 ml/kg DM, respectively). The native cultivar has the highest metabolizable energy (8.71 MJ/kg), net 

lactation energy (5.24 MJ/kg), organic matter digestibility (57.67%) and short chain fatty acid (1.07 mmol) as 

compared to linebred cultivars. Degradability parameters showed the highest and lowest potential in Yusef and 

native cultivars (88.86 vs. 81.44 percent/h). Generally, results indicated that there were some differences among 

examined barley grain cultivars in terms of chemical composition and some degradability and gas production 

parameters. 
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