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Effect of three grass combinations on the nitrate

reduction in rumen fluid of Hu sheep

Wang Meng-qi, Chen Zhi-yuan, Ma Ting-ting, Lin Miao
(College of Animal Sciences and Technology. Yangzhou University, Yangzhou 225009, China)

Abstract; A 3 X 3 Latin square design was used to investigate the effect of feeding Leymus chinensis or equal
proportion of alfalfa hay (Medicago sativa) and oat grass (Avena sativa) on dynamic changes of nitrate nitro-
gen content and fermentation characteristics of Hu sheep. Rumen fluid was obtained at 0, 1, 2, 3, 4, 5and 6 h
after feeding to determine the concentration of nitrate and nitrite and fermentation parameters. Blood samples
were collected at 2 h after feeding to determine the blood methemoglobin content. The results showed that, 1)
the concentrations of nitrate and nitrite in rumen fluid increased to the maximum level at 1 and 2 h after feed-
ing, respectively, and then decreased rapidly. 2) There was no significant difference in the pH value and per-
centage of nitrate and nitrite among groups (P >>0.05) ; however, ammonia nitrogen (NH;-N) concentration in
group A was significantly lower than that in the other groups (P=0.018). 3) All the groups had a low concen-
tration of blood methemoglobin, and no significant difference was observed among them (P >>0.05). In conclu-
sion, different grass combination in this study had no effect on nitrate reduction process in the rumen of Hu
sheep.
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Table 1 Ingredients(% ) and nutrient levels of the basal diet (DM basis)
Group Group
Ingredient A B ¢ Nutrient levels® A B ¢
Group A Group B Group C Group A Group B Group C
Corn 38 33 37 DE/M]J « kg ! 11.11 11.18 11.16
Soybean meal 7 6 5 CP/% 13.49 13.87 13.36
Soybean oil 1 1 1 EE/% 4.38 5.00 4.44
NaHCO; 1 1 1 NDF/ % 28.85 33.54 30.12
KNO; 3 3 3 ADF/ % 13.65 16.69 16.27
DDGS 7 11 8 NFC/ % 43.65 37.73 41.29
Premix® 5 5 5 NDF/NFC/ % 66.09 88.89 72.95
Leymus chinensis 38 20 20 Ash/% 9.63 9.86 9.79
Madicago sativa 0 0 20
Avena sativa 0 20 0
:D VA 10 000 IU,VD; 3 500 IU,VE 15 ITU, 110 mg, 17.5 mg, 75 mg, 50 mg, 1mg, 0.3 mg, 0.7 mg;
@CP.EE.NDF,ADF  Ash .DE NFC

Note: D The premix provided the following per kg of diets: VA 10 000 IU, VD3 3 500 IU, VE 15 IU, Fe 110 mg, Cu 17.5 mg, Zn 75 mg,Mn 50
mg, I 1 mg,Se 0.3 mg, Co 0.7 mg; @CP, EE, NDF, ADF and Ash were measured value, DE and NFC was calculated value.

2 (%DM)
Table 2 The nutrient content (% DM) of different forages

Forage OM CP NDF ADF
Leymus chinensis 94.29 7.06 78.16 42.18
Avena sativa 95.58 6.85 52.59 27.54
Madicago sativa 83.04 20.14 44.22 28.18
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1.3 PROC MIXED , Tukey
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1.4 (P<<0.05)C 5, 3
Excel . SAS 9.0 0.39%6.0.31%  0.32%, (P>0.05),
3 (mg- L™")
Table 3 Effects of grass combination on the nitrate concentration (mg « L™") in rumen fluid
Group
SEM P
Sample collecting time/h A Group A B Group B C  Group C
0 1.41 1.31 1.16 0.255 0.712
1 3.20 2.55 2.96 0.984 0.887
2 1.66 1.90 1.92 0.168 0.259
3 0.95 1.38 1.37 0.437 0.676
4 1.08 0.89 0.98 0.190 0.813
5 0.64 0.52 0.44 0.371 0.858
6 1.02 0.79 0.56 0.238 0.441
4 (mg+L7")
Table 4 Effects of grass combination on the nitrite concentration(mg + L™') in rumen fluid
Group
SEM P
Sample collecting time/h A Group A B Group B C  Group C
0 0.002 0.001 0.002 0.001 0.797
1 0.265 0.335 0.297 0.046 0.641
2 0.269 0.406 0.404 0.107 0.311
3 0.115 0.136 0.236 0.039 0.351
4 0.078 0.144 0.224 0.081 0.544
5 0.085 0.021 0.003 0.049 0.636
6 0.082 0.001 0.001 0.047 0.635
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5 (mg+ L7")

Table 5 Effects of grass combination on the NH,-Nconcentration (mg « L™"') in rumen fluid

Group
SEM P
Sample collecting time/h A Group A B Group B C  Group C
0 40.48 19.66 40.90 5.864 0.538
1 59.29 57.03 81.49 12.692 0.559
2 56.34 64.07 63.24 12.561 0.756
3 79.70b 99.03a 107.56a 0.514 0.018
4 61.82 68.83 78.97 1.987 0.081
5 46.51 59.52 49.26 6.327 0.725
6 26.09 49.17 39.17 6.526 0.230
(P<C0.05),

Note: Different lower case letters within the same row show significant difference among different treatments at 0.05 level.

2.4 pH (A ), (B (C )
2.4 3h . 3 pH
pH . (P=>0.05)C 6),
6 pH
Table 6 Effects of grass combination on the pH value in rumen fluid
Group
. . SEM P
Sample collecting time/h A Group A B Group B C  Group C
0 6.81 6.92 6.75 0.044 0.264
1 6.54 6.66 6.57 0.055 0.083
2 6.26 6.36 6.38 0.013 0.073
3 6.29 6.29 6.18 0.026 0.069
4 6.55 6.16 6.34 0.139 0.546
5 6.57 6.52 6.60 0.138 0.880
6 6.61 6.86 6.51 0.118 0.800
[16]
3
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[1z . 2 h ’ ° ’
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