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Table 2- Feed ingredients of the experimental treatments and their chemical composition (based on DM)

Ingredients of the ration

Experimental treatments

Treatment  Treatment 2 Treatment 3 Treatment 4
1

Alfalfa stem 40 40 40 40
Whole barley grain 56.91 52.45 - -
Cracked barley grain - 56.72 52.11
Urea 0.74 - 0.74 -
Soybean meal - 5.37 - 5.50
Mineral and vitamin premix” 2.35 2.18 2.52 2.39
Chemical composition of experimental treatments

Dry matter (%) 93.77 93.69 94.78 94.65
Organic matter (based on DM) 93.16 93.87 92.51 93.23
Crude protein (based on DM) 12.14 11.51 11.70 11.13
Crude fiber (based on DM) 20.96 21.04 20.83 20.92
Ether extract (based on DM) 1.48 1.79 1.53 1.84
Nitrogen free extract (based on DM) 60.70 59.84 60.58 59.67
Metabolizable energy! (Mcal/kg DM) 2.40 2.44 241 2.38

*: Premix composition per kg: vitamin A, 500,000 [U; vitamin D, 300,000 IU; vitamin E, 100 IU; Ca, 190,000; P, 90,000; Na,
50,000; Cu, 300; Fe, 3000; Mn, 2000; I, 100; Co, 100; Se, 1; Mg and Zn 3000 mg/ kg
2- Metabolizable Energy (Mcal/kg) was calculated based on NRC (1989).
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Table 2- Chemical composition of the feed stuffs used in the experiment (based on DM)

Chemical composition Alfalfa Whole barley Cracked barley Urea Soybean
stem grain meal
Dry matter (%) 95.80 92.00 93.80 100 92.00
Organic matter (based on DM) 94.25 97.45 96.63 - 94.10
Crude protein (based on DM) 9.22 11.12 10.37 287.5 37.09
0
Crude fiber (based on DM) 43.28 6.20 - 6.84
Ether extract (based on DM) 1.42 1.70 - 7.01
Nitrogen free extract (based on DM) 40.33 78.31 78.36 - 49.10
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Table 3- Total tract nutrient digestibility (%) in sheep fed diet with cracked or whole barley grain and
containing different source of dietary nitrogen

Dry matter Organic matter Crude protein  Crude fiber Nitrogen free extract

Processing

Whole barley grain 73.82% £230 74.94*+241 65.08+5.60 30.42+2.50 82.54 +2.00
Cracked barley grain 71.58%+£234 72.84°+£231 64.42+589 29.02+2.11 80.90 +2.91
P-value 0.0202 0.5634 0.8108 0.2131
Nitrogen source

Urea 72.51+£2.30 73.64+230 64.19+£3.79 29.97*+3.10 81.39%+2.30
Soybean meal 72.88+£2.89 74.16£2.82  6533+5.23 32.48°+2.72 82.133+2.41
P -value 0.5732 0.5723 0.0311 0.0412
Treatments

Whole barley grain + urea 72.17+£2.40 7416+2.41 62.26°+451 28.13%*+3.03 82.36 + 1.88
Whole barley graint+ Soybean meal ~ 73.47+2.20 75.71+£2.28 67.91*+£534 32.71*+5.62 82.71 +2.33
Cracked barley grain + urea 71.86+£2.18  73.12+2.33 62.76°+424 2624%+3.92 80.06 + 2.96
Cracked barley grain + Soybean 73.30£2.50 74.61£2.49 66.12*+1.50 31.80°*+4.98 81.90 +2.78
meal

P -value 0.6200 0.0052 0.0132 0.3708

*bMeans with different superscript letters in columns are significantly different (P<0.05).
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Table 4- Nitrogen balance in sheep fed diet with cracked or whole barley and containing different source of
dietary nitrogen

Nitrogen (% of N intake)

Nitrogen intake (g/d) Fecal Urinary Retention
Processing
Whole barley grain 15.09 +1.98 3492+2.61 40.70+2.83 24,38 £2.48
Cracked barley grain 14.35+1.47 3555+£1.98  41.25+£2.00 23.20+2.49
P -value 0.2922 0.5636 0.3902 0.3859
Nitrogen source
Urea 14.86 +£2.13 3580+£2.81 44.562+2.20 19.64°+1.90
Soybean meal 14.58 +£1.34 34.67+221 37.41°+3.10 37922 +£2.18
P -value 0.8704 0.5787 0.0404 0.0482
Treatments
Whole barley grain + urea 15.40 £2.33 3473 £2.51 42.662+2.88 22.59b+1.51
Whole barley grain+ Soybean meal 14.77 £ 1.65 35.08+2.34 39.74>+2.66 25.172£2.58
Cracked barley grain + urea 14.33 £1.90 3487+£1.50 43.42°+2.63 21.69°+1.27
Cracked barley grain + Soybean meal 14.38 +£1.02 35.23+£224 38.08°+2.83 26.683+2.94
P -value 0.5125 0.3056 0.0352 0.0218

*bMeans with different superscript letters in columns are significantly different (P<0.05).
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Table 5- Microbial nitrogen synthesis and urea nitrogen urinary excretion, in sheep fed diet with cracked or
whole barley and containing different source of dietary nitrogen

Allantoin Microbial N Microbial N/ DOMI* Urinary urea N
(g/dD) (g/day) (g/kg) (g/day)
Processing
Whole barley grain 0.27+£0.03 5.28 +0.09 9.50+0.93 3.20+0.25
Cracked barley grain 0.29+£0.02 5.69+0.13 10.90+0.91 2.63+£0.11
P-value 0.4418 0.1379 0.2231 0.1051
Nitrogen source
Urea 0.28 £0.05 5.28+0.14 10.14+0.27 3.202£0. 40
Soybean meal 0.27+£0.03 5.69+0.32 10.27+0.85 2.64°+0.17
P -value 0.6898 0.1542 0.7175 0.0380
Treatments
Whole barley grain + urea 0.27+0.03 5.16+0.30 9.54+0.90 3.472+£0.50
Whole barley graint+ Soybean meal 0.27 £0.07 5.39+0.42 9.46 + 0.60 2,933 +(.32
Cracked barley grain + urea 0.30+0.02 5.40+0.34 10.17+0.33 2.94%®+0.20
Cracked barley grain + Soybean meal (.28 + 0.03 5.98 +£0.37 10.27+0.92 2.332+£0.19
P -value 0.7211 0.7833 0.4996 0.0453

# DOMI : Digestible organic matter intake

*bMeans with different superscript letters in columns are significantly different (P<0.05).
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Table 6- Glucose and urea concentration in plasma at various hours after the morning feeding in sheep fed diet
with cracked or whole barley and containing different source of dietary nitrogen

Glucose (mg/dl) Urea (mg/dl)
Hour 1 Hour 7 Hour 1 Hour 7

Processing
Whole barley grain 59.75+£3.69 68.87 £3.89 18.30+0.97 14.45+0.96
Cracked barley grain 62.22+3.90 70.73 £4.02 17.00+1.24 14.15+1.36
P -value 0.1990 0.5192 0.6379 0.7866
Nitrogen source
Urea 59.34+4.18 69.64 +4.76 18.51+1.27 13.81+0.72
Soybean meal 62.63 +4.32 69.66 + 4.65 16.78 + 1.08 14.08 +1.52
P -value 0.1382 0.8065 0.1178 0.6922
Treatments
Whole barley grain + urea 58.49+5.37 70.08 + 5.47 18.31+1.02 13.96 +0.73
Whole barley graint+ Soybean meal 61.02 £4.36 67.66 £5.04 18.29+0.97 14.94+1.39
Cracked barley grain + urea 60.20 £5.58 68.21 £5.00 18.72+0.76 13.65+0.97
Cracked barley grain + Soybean meal 64.24 £4.71 70.26 £5.01 17.28+0.93 14.65+0.94

P -value 0.2581 0.2921 0.1636 0.6674

* Treatments included: 1) Whole barley grain+ urea, 2) Whole barley grain + Soybean meal, 3) Cracked barley grain +

urea and 4) Cracked barley graint+ Soybean meal.

Means with different superscript letters in columns are significantly different (£<0.05).
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Abstract

In order to evaluate the effect of barley grain processing and dietary nitrogen source on digestibility, microbial
protein synthesis and nitrogen retention in sheep, an experiment was conducted as 2x2 factorial under a
completely randomized design. The experimental diets included 1) whole barley grain + urea, 2) whole barley
grain + soybean meal, 3) cracked barley grain + urea and 4) cracked barley grain + soybean meal. During the
digestibility experiment, total urine of sheep was collected, and blood samples were taken at 1 and 7 hours after
morning feeding at the last day. Results showed that barley grain processing decreased dry matter digestibility
(from 73.82 to 71.58 percent) and organic matter digestibility (from 74.94 to 72.84 percent) of diet (P<0.05).
Soybean meal intake compared to urea, increased crude fiber digestibility (from 29.97 to 32.84 percent) and
nitrogen free extract digestibility (from 81.39 to 82.13 percent) of diet (P<0.05). Soybean meal compared to
urea, increased nitrogen retention percentage from 19.64 to 37.92 percent of nitrogen intake (P<0.05). But
barley grain processing had no effect. Also, concentration of plasma glucose and urea were not affected by
barley grain processing and nitrogen source. Generally, barley grain cracking did not increase nutrient
digestibility, nitrogen retention and microbial protein synthesis. But soybean meal intake compared to urea
improved nutrient digestion (included crude fiber and nitrogen free extract) and nitrogen retention.
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