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Abstract An in vitro study was conducted to investigate the effect of combination of coated urea and steam-flaked
corn grains on ruminal ammonia release and fermentation traits in a 2 x 3 factorial experiment. Regular urea (negative
contral) , isolated soybean protein (ISP; positive control) and coated urea were used as nitrogen sources, and typical
corn (control) and steamrflaked corn grains were used as carbon sources. The results showed that NH-N concentra-
tions of coated urea during 1 - 8 h of fermentation were much lower (by 11.1%- 17.1%) than those of regular urea ( P
<0.001) , irrespective of carbon source. Steanr-flaked corn grains also had lower (3. 3%- 13.7 %) concentrations of
NHs-N than typical corn grains ( P<0.001) and there was a significant ( P<0. 05) interaction between nitrogen and
carbon sources during the first 4 h of fermentation. The rate of gas production of steam-flaked corn grains was faster
(0.1104h° 1, 0.1226h°'; P<0.001) than typica corn grains and ISP nitrogen source had the greatest DM digesti bil-
ity (73.13%, P<0.05). Typical corn grains had higher total VFA production (101. 33 mmoal/L ,96. 69 mmol/L) and
butyrate molar proportion (13.58 %,12. 69 %) and lower propionate molar proportion (22.11%,21.68%; P <0.05)
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than steamrflaked corn grains after 24 h ruminal fermentation. The interaction effect of nitrogen and carbon sources on
total ruminal VFA production was significant ( P <0.05). It was concluded that the combination of coated urea and
steanrflaked corn grains could slow ruminal ammonia release but would not affect 72 h gas production and other ruminal
fermentation traits.
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Table2 Changesin concentrationsof NHs-N in different combination diets in vitro ater 24 h fermentation
mg/ 100 mL
p
/h SEM SEM
X
0 12.14a 11.32b 11.17b 0.1333 11. 42 11.66 0.1088 <0.001 0. 144 0. 021
1 12.87a 12.26b 10.97c 0.1181 12.58a 11.48b 0.0964 <0.001 <0.001 <0.001
2 12.31a 11.40b 10.94c 0.0683 11.74a 11.35b 0.0557 <0.001 <0.001 0. 003
4 11.27a 10.35b 9.34c 0.0951 11.08 a 9.56b 0.0777 <0.001 <0.001 <0.001
6 10.35a 9.68b 9.18¢c 0.1512 10.21a 9.27b 0.1234 0.001 <0.001 0.634
8 10.65a 9.32b 8.95c 0.1042 10.21a 9.07b 0.0850 <0.001 <0.001 0.319
12 12.36a 11.76b 11.26c¢c 0.1087 12.02a 11.57b 0.0887 <0.001 0. 004 0. 400
18 13.67a 13.63a 13.48b 0.0374 13. 56 13.63 0.0305 0. 009 0. 150 0. 367
24 13.80a 13.79a 13.76b 0.0070 13.79 13.78 0.0057 0.012 0.709 0. 318
(P<0.05) ,
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Table 3 Hfect of different combination dietson the kineticsof in vitro gas production and fermentation traits
P
SEM SEM
X
72h /mL 80.0 79.6 79.8 1.099 79.0 80.6 0.8981 0.9634 0.2352 0.5734
/ mL 78.8 78.4 78.6 1.0901 78.2 79.0 0.8901 0.9720 0.5092 0.6423
/ht 0.1174 0.1162 0.11590.0016 0.1104b 0.1226a0.0013 0.7886 <0.001 0.5489
| % 71.10b 73.13a 71.15b 0.3848 71.78 71.80 0.3142 0.0039 0.9564 0.6779
pH 6.40 6.37 6.37 0.0134 6.38 6.38 0.0110 0.2138 0.8335 0.8721
! (mmal/ L) 94.68b 100.79a 101.55a 1.5173 101.33a 96.69b 1.2388 0.0352 0.0380 0.0470
| % 59.35 59.36 59.23 0.1625 59.11 59.52 0.1327 0.8133 0.0704 0.9553
| % 21.71 21.84 22,13 0.1210 21.68b 22.11a 0.0988 0.1171 0.0214 0.3825
| % 1.50 1.41 1.40 0.0905 1.39 1.49 0.0739 0.6892 0.3777 0.4930
| % 13.33 12.99 13.08 0.0855 13.58a 12.69b 0.0698 0.0701 0.0001 0.8113
! % 2.66 2.96 2.80 0.1153 2.80 2.82 0.0942 0.2596 0.8861 0.5579
| % 1.43 1.44 1.36 0.0325 1.44 1.38 0.0265 0.2107 0.1194 0.6377
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