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Table 1: Ingredient and chemical composition of experimental diets

Treatments (experimental diets)’

UMO | SMO | UM20 | SM20 | CT
Ingredient (% of DM basis)
Sugar cane tops 30 30 30 30 30
Corn grain 44 44 24 24 30
Wheat bran 174 17.2 15.0 14.8 21.3
Soybean meal 5 5 7.4 7.4 17
Molasses 0 0 20 20 0
Urea 1.6 0 1.6 0 0
Slow Release Urea (Nitroza)? 0 1.8 0 1.8 0
Ca carbonate 0.94 0.94 0.94 0.94 0.94
Sodium sulfate 0.26 0.26 0.26 0.26 0
Salt 0.2 0.2 0.2 0.2 0.2
Suplemen3ts (Vitamins and 06 06 06 06 06
Minerals)
Chemical composition (% DM)
gﬁ;‘?"hzable energy (Mcalkg 245 | 245 | 243 | 243 | 251
Crude protein 15.1 15.1 15.1 15.1 15.1
Degradable protein (% of DM) * 9.1 9.1 9.5 9.5 6.7
Degradable protein (% of CP)* 60.3 60.3 62.9 62.9 44.4
Neutral detergent fiber 38.13 | 38.03 35.38 35.28 | 40.78
Acid detergent fiber 18.77 | 18.74 17.90 17.87 | 20.23
Non-fiber carbohydrate’ 43.2 43.2 44.1 44.1 40.8
Hemicellulose 19.36 | 19.29 17.48 17.42 | 20.55
Ether extract 3.95 3.94 3.02 3.01 3.78
Ca 0.7 0.7 0.9 0.9 0.8
P 0.5 0.5 0.4 0.4 0.5

1- CT-Control, UMO- Urea without Molasses, UM20- Urea with 20% Molasses, SMO0- Slow Release Urea without Molasses,

SM20- Slow Release Urea with 20% Molasses.

2- Slow release urea, contained 40% nitrogen and 250% equivalent crude protein, manufactured by Danesh Bahavar Shaya

Co. www.parsa78.ir.

3- Manufactured by Science Livestock Supplement, Tehran, Iran. The premix contained (per kg): 60 g Na,90 g P, 180g Ca,
20 gMg, 3 gFe, 3 gZn, 2 g Mn, 1 mg Se, 300 mg Cu, 100 mg Co, 100 mg L, 100 mg vitamin E, 500000 IU vitamin A,

100000 IU vitamin D3
4- Nutrient requirements of small ruminants 2007.
5- NFC= 100-(NDF+CP+EE+Ash)
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Table 2: Effects of experimental diets on rumen fermentation parameters

Experimental diets' Contrast?
2
ltem sM20 | smo | um20 | umo | cr | SEMT | ¢ 2 c3 c4 cs

Acetate (%) | 62.3° | 62.7° | 63.3° | 683® | 71.9° | 1.00 | 0.043 | <0.001 | 0411 | <0.001 | 0.966

Propiopnate (%) | 17.5° | 19.8* | 18.8® | 17.7% | 14.3° | 0.66 | 0.067 | 0.115 | 0.082 | 0.024 | 0.286

Butyrate (%) | 18.9° | 156 | 16.6® | 12.3° | 12.3° | 0.70 | 0.644 | <0.001 | 0.327 | 0.029 | 0.149

TVFA (mmol/l) | 73.3* | 70.6° | 68.6® | 58.2® | 52.1° | 233 | 0.102 | <0.001 | 0.855 | 0.005 | 0.945

Acetate/ 3.600 | 3.28° | 3.43° | 3.91% | 520° | 021 | 0.063 | 0.006 | 0.039 | 0.006 | 0.598
Propionate

Rumen pH 6.08° | 6.84" | 6.57° | 6.72° | 5.8%° | 0.08 | <0.001 | 0.864 | <0.001 | 0.001 | 0.002

Means in the same row with different letters (a, b, ¢) differ (P<0.05).
1- CT-Control, UMO0- Common Urea (1.6% DM basis) without Molasses, UM20- Common Urea (1.6% DM basis) with 20%
Molasses, SMO- Slow Release Urea (1.8% DM basis) without Molasses, SM20- Slow Release Urea (1.8% DM basis) with 20%

Molasses.
2- SEM-standard error of the means.

3-Probability for the contrast used to test the effect of C1- Control vs. NPN sources, C2- urea vs. Slow Release Urea (Nitroza),
C3- without Molasses vs. with 20% Molasses, C4- Control vs. Slow Release Urea (Nitroza), C5- Control vs. Urea.
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Figure 1-The natural structure of the rumen walls and layers of the lambs fed the control diet (A), increase of mucosal
epithelial fat vacuoles in lambs fed diets containing 20% molasses and slow release urea (B), as well as cell necrosis
and cell nucleation, and increased density of adipose mucosal epithelium vacuoles in lambs fed diets containing 20%
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Figure 2-The natural structure of chief cell and parietal cell of abomasal wall of lambs fed control diets (A), cell
damaging and nucleation (arrow) in lambs fed diets containing 20% molasses and common urea (B) and hyperemia in
lambs fed diets containing 20% molasses and slow release urea (C) is significant in comparison with lambs fed the
control diet (A).

Table 3: Effects of experimental diets on Histomorphometric changes of rumen tissue

Experimental diets! ) Contrast®
Ttem (pm) SM20 ] sMo | UuM20 | oMo | ¢ | SM Fer T @2 | @3 | & | G5
Papillac height | 2510.9 | 2229.7 | 2953.0 | 2164.0 | 2574.5 | 180.1 | 0.667 | 0.415 | 0.031 | 0.429 | 0.954
Papillac width | 525.7 | 4565 | 491.0 | 4822 | 4292 | 21.86 | 0.192 | 0.337 | 0.905 | 0.101 | 0.363
Epithelium 2247 | 1772 | 195.0 | 219.0 | 190.0 | 622 | 0316 | 0.623 | 0.348 | 0.429 | 0.267
thickness
Sub-mucosa 362.1 | 4042 | 361.8 | 4534 | 3486 | 1591 | 0.427 | 0.475 | 0.063 | 0.409 | 0.168
layer thickness
Muscularlayer | 075 7 | 14182 | 9816 | 11134 | 1123.6 | 5936 | 0.866 | 0.129 | 0.073 | 0.426 | 0.621
thickness
tslfircf;el;yer 770 | 829 70.6 77.1 | 87.0 | 3.47 | 0284 | 0429 | 0.458 | 0.488 | 0.207
Wall thickness | 4000.4 | 4340.5 | 4316.0 | 3836.0 | 4220.6 | 116.18 | 0.751 | 0.731 | 0.799 | 0.882 | 0.668

Means in the same row with different letters (a, b, c) differ (P<0.05).

1- CT-Control, UMO0- Common Urea (1.6% DM basis) without Molasses, UM20- Common Urea (1.6% DM basis) with 20%
Molasses, SMO- Slow Release Urea (1.8% DM basis) without Molasses, SM20- Slow Release Urea (1.8% DM basis) with 20%
Molasses.

2- SEM-standard error of the means.

3- Probability for the contrast used to test the effect of C1- Control vs. NPN sources, C2- urea vs. Slow Release Urea (Nitroza),
C3- without Molasses vs. with 20% Molasses, C4- Control vs. Slow Release Urea (Nitroza), C5- Control vs. Urea.
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Table 4: Effects of experimental diets on Histomorphometric changes of abomasal tissue

Abomasal Experimental diets' Contrast?
: 2
tissue SM20  SMO  UM20  UMO SEM™ | () 2 3 | ¢4 | cs
parameters
Epithelial cell |7 zoe | 760 | 2250 | 1860 | 18.9° | 0974 | 0.069 | 0.099 | <% | 0.024 | 0.301
height (um) 1
Parietal cell 47.9% | 5912 | 54.0b | 57.1% | 75.6* | 3.316 | 0.002 | 0.664 | 0.055 | 0.006 | 0.003
number
Chief cell 37.5% | 55.0% | 51.5% | 529% | 61.2¢ | 2.550 | 0.033 | 0.209 | 0.056 | 0.017 | 0.128
number
Lamina propria | - yce 4 | 2733 | 4054 | 4639 | 398.1 | 15460 | 0.424 | 0.674 | 0579 | 0.574 | 0.370
thickness (um)
Stomach gland | 5 31.3 3.6 26.2 255 | 1.495 | 0.243 | 0.494 | 0.442 | 0.173 | 0.424
depth (um)

b
Stomach gland | e | 2319% 1104 10 | 15570 | 127.00 | 14.029 | 0.046 | <0.001 | 0.127 | 0.002 | 0.915
thickness (um)
Mucosa layer 5235 | 4197 | 4742 | 5232 | 4675 | 16.133 | 0.648 | 0.435 | 0.431 | 0.923 | 0.463
thickness (um)
Sub-mucosa
layer thickness | 214.8 | 168.12 | 270.6* | 217.9% | 180.2* | 10.191 | 0.043 | 0.003 | 0.005 | 0.556 | 0.004
(um)
Muscularlayer | 5055 | 5505 | 6889 | 7255 | 557.9 | 32702 | 0349 | 0.047 | 0.784 | 0.998 | 0.097
thickness (um)

Means in the same row with different letters (a, b, ¢) differ (P<0.05).
1- CT-Control, UMO0- Common Urea (1.6% DM basis) without Molasses, UM20- Common Urea (1.6% DM basis) with 20%
Molasses, SMO- Slow Release Urea (1.8% DM basis) without Molasses, SM20- Slow Release Urea (1.8% DM basis) with 20%

Molasses.
2- SEM-standard error of the means.

3- Probability for the contrast used to test the effect of C1- Control vs. NPN sources, C2- urea vs. Slow Release Urea (Nitroza),
C3- without Molasses vs. with 20% Molasses, C4- Control vs. Slow Release Urea (Nitroza), C5- Control vs. Urea.
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Abstract

This study aimed to investigate the effects of slow-release urea in comparison with
conventional urea, with or without the addition of molasses, on rumen fermentation,
histomorphometrically and cellular parameters of rumen and abomasum of growing lambs. The
experiment was conducted in a completely randomized design with 5 treatments including
control, two sources of non-protein nitrogen (1.6% conventional urea and 1.8% slow-release
urea) with or without molasses (0% and 20%) and 7 replicates with using of 35 Arabian lambs
during 105 days. The diets included 70% concentrate and 30% forage. Using slow-release urea
reduced the concentration of acetate. Adding molasses to the ration increased the concentration
of butyrate and total rumen volatile fatty acids relative to the control diet. In control, rumen pH
was lower than non-protein nitrogen sources. Compared to conventional urea, using slow-
release urea with or without molasses in the diet increased stomach glands depth and decreased
thickness of tunica submucosa, and also tunica vascularizes. The addition of molasses was
increased epithelial cell height and decreased numbers of parietal cells and chief cells in the
abomasum. At the cellular level, the addition of molasses had damaging effects on epithelial
cells, and increased diffuse lymphatic tissue was observed. In general, there was no significant
difference between non-protein nitrogen sources on gastrointestinal tissue. Because of the
undesirable effects of using a high level of molasses on the tissue structure of the digestive tract,
the inclusion of 20% ration dry matter molasses in a high concentrate diet is not recommended.

Key words: Slow Release Urea, Molasses, Volatile Fatty Acid, Histomorphometry, Rumen
and Abomasum
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