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Abstract

The objective was to evaluate the effect of the ratio of degradable intake protein (DIP) to
non-structural carbohydrate (NSC) on the nitrogen flows to duodenum of steers by replacement
alfalfa silage with corn silage. Six Holstein steers fitted with ruminal and duodenal cannulae were
divided into two 3 x 3 Latin squares with 20d periods. In the first Latin square, the steers were fed
three diets contained (dry matter basis): 1) 1009 alfalfa silage (AS100), 2) 80% alfalfa silage, 209 corn
silage (AS80), or 3) 60% alfalfa silage, 409 corn silage {(AS60). In the another Latin square, the steers
were fed three diets contained (dry matter basis): 1) 409 alfalfa silage, 609 corn silage (AS40), 2) 209%
alfalfa silage, 809 corn silage (AS20) or 1009 corn silage (AS0). The ratio of DIP to NSC in the diet
was ranged from 0.49 of AS100 to 0.16 of AS). There were linear decreases of CP and DIP intake
with the increase of the proportion of corn silage in the diet, but NSC intake was not affected by the
replacement with corn silage. The decrease of the ratio of DIP intake to NSC intake by the
replacement with corn silage caused the decrease of nitrogen absorption from the rumen and the
improvement on the efficiency of microbial nitrogen synthesis from DIP. However, the total
nitrogen flow to duodenum tended to be decreased and the microbial nitrogen flow to the duodenum
was not improved by the replacement with corn silage. The ammonium nitrogen concentration in the
ruminal fluid was lower than 5.0 mg/dl and the NDF digestibility in the rumen decreased when the
steers fed AS20 and AS0O. These results indicated that the replacement alfalfa silage with corn silage
improved the efficiency of nitrogen utilization in the rumen, however, higher proportion of corn silage
caused nitrogen deficiency for ruminal digestion.
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Table 1 Chemical composition of experimantal feed (%4).

Latin square 1

AS100 ASB0 ASE0

Latin square 2 Difference between

DM 41.0° 39.2° 37.4¢
oM 86.3¢ 88.00 89.8"
N 3.5% 3.1% 2.7
DIP (in vitro) 19.2» 16.90 14.7¢
NDF 25.3¢ 26.6° 27.9°
NSC 39.1¢ 41.5° 44.0°
DIP (in witro)/NSC (.49% ¢.41° 0.33¢

9%FM

%DM

%/ %

AS40 AS20 ASO squares
35.1% 33.2% 31.22 P<0.05
91.7¢ 93.5v 9547 P<0.05
2.3 1.9v 1.5 P<0.05
12.5% 10.2v 7.9 P<0.05
29.72 31.0° 32 5% P<0.05
46.0° 48 .4¥ 50.8* P<0.05
0.27% 0.21¥ 0.162 P<0.05

DIP (in vitro)=CP—NDIP

a, b, c: Means on the same line with different superscripts are significantly different (P<0.05)
X, V. z,: Means on the same line with different superscripts are significantly different (P<0.05)
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Table 2 DM, OM, N, DIP, NDF, NSC intake (g/MBS/d) and the ratio of DIF intake to NSC intake.

Latin square 1

Latin square 2

Difference hetween

AS100  ASB0 AS60 AS40 AS20 ASQ Squares
g/MBS/d
DM 75.2 72.6 70.1 65.7 64.9 61.6 P<0.05
oM 64.8 63.9 62.9 60.2 60.7 58.7 P<0.05
N 2.7 2.3 1.9° 1.5¢ 1.2% 0.9 P<0.05
DIP (in vitro) 14.4° 12.3% 103 8.2 6.6% 4.9 P<0.05
NDF 1.0 19.3 19.6 19.5 20.2 20.0 NS
NSC 29.4 30.2 30.9 30.2 31.4 31.3 NS
g/

DIP (in vitro)/NSC 0.49¢ 0.41° 0.33¢ 0.27¢ 0.21% 0.16 P<0.05

DIP (in vitre)—CP— NDIP

a, b, ¢: Means on the same line with different superscripts are significantly different (P<0.05)
X, ¥, Z,- Means on the same line with different superscripts are significantly different (P <{0.05)

NS: no significance (P> 0.05)

Table 3 DIP (in vivo) intake, the ratio of DIP {in vivo) intake to NSC intake and doudenal total nitrogen,

non-ammonium nitrogen, microbial nitrogen flows.

Latin square 1

Latin square 2 Difference between

AS100 AS80 ASS0 AS40  AS20  ASO squares
) g/MBS/d
DIP (in vive) 10.4 9.2 7.0 5.6 3.0 2.8 P<0.05
glg
DIP (in wvivo)/NSC . 0.3 0.31 0.23 0.19*  0.10v  0.09 P<0.05
g/ MBS/d
Doudenal flows total N 1.78 1.46 1.37 1.33 1.29 1.17 NS
NAN 1.57 1,26 1.24 1.24  1.23  1.13 NS
microbial N 0.58  0.46  0.45 0.63  0.48 0,67 NS

DIP (in wivo)=nitrogen intake-(doudenal non-ammonium nitrogen flow-doudenal microbial nitrogen flow)
X, y: Means on the same line with different superscripts are significantly different{P <0.05)

NS: no significance (P>0.05)
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Figure. 1 Relatoinship between the ratio of DIP
intake to NSC ‘intake and the effi-
ciency of microbial nitrogen synthesis
from DIP (in vivo)-N.
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Figure. 2 Relatoinship between the ratio of DIP
(in vivo) intake to NSC intake and
ammonium nitrogen concentration in
the rumen fluid.
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