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Abstract

Four 4 month-old wethers fitted withileal cannulas werefed a constant concentrate and a hay in baled (BH) ,

long chopped (4 6cm, LCH) , short chopped (1 3cm, SCH) and fine ground (0.5cm, FGH) formin a 4 x4 Latin

square design to evaluate the effects of forage particle size on nutrient digestionin the hindgut and total tract of sheep.

Averaged nutrients digestionin the hindgut as a percentage o total tract digestion were as following: DM from 28. 50 %
to 32. 64 %, CPfrom 14.63 % to 19. 76 %, NDF from 24. 31 % to 28. 00 %, and ADFfrom 21. 76 % to 25. 08 % for the
diets containing different particle size of hay. DM, CP, and NDF digestion in the the hindgut as a percentage of total
tract digestion of the diet containing FGH was significantly higher ( P<0.05) than that of other diets and that of ADF of
this diet was significantly higher ( P<0.01) than that of other diets. Digestion of DM, OM, CP and ADF in total tract
were unaffected by diets, but digestion of NDF in total tract was significantly lower ( P<0.05) in FGHdiet. Forage

with much small particle size could decrease nutrient digestion in the rumen and the small intestine and increase nutrient

digestion in the hindgut o sheep.
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, Hoover!®! 2 , ,
, 1
18% 27% 30% 40%, Table1 Ingredient and chemica compostion of diet
[:/] FA - 82.06;/0 16.8% Ulyatt / (kg (100 kg) ) / (g (100gDM) 1)
6 3% 50.00 ME (MJ-kg'})  8.92
’ CP 33% 36% 27.90 cP 13. 96
*l DM 12. 00 oM 92.03
29 % 7.00 NDF 39.80
2.00 ADF 23.76
0. 60 22.87
0. 30 Ca 0.34
(sl 0.20 p 0.34
: 100. 00
\ : (g kg) : CoCl,- 6H,0 0.20 CuSO,- 5 H0
11.72 KI 0.34 FeSO4- 7H,0 19.86 MnSO4- HyO 18.44 ZnSO4-
[9711] 7H0 37.16 Na;Se030. 04
: Tag M 1.5
12 13 )
) , 10% - 20 14
) 6:00 1 2
, h 1 ; 15 7:00 1 2h
) 1 500mL, -20
50
1 , (2 mm)
1.1 1.6
4 ((20.8 +0.4) kg) 4 DM OM CP
x F1 : : NDF ADF*! (141 HA 4 mol/L
( 5 mm) (AIA) [5]
1.2 1.7
4 , 50 50, HA 4 mol/L AIA ,
(DM CP8. 70 % ,NDF68. 80 %) ,
(4 6cm, ) (%) =100 - 100 x [
(L 3cm, ) (0.5¢cm , ) AlA I AlA 1% [
4%x4 . 4 , 15d, / ]
11d , 12 13 , 14 15 (%) =100- 100 x [
AlA / AlA 1 x [
1.3 / ]
400 g (%) =
400 g NRC!*?! . (%) - (%)
50¢g , 1.8
1 GAS (The SAS System for Win-
1.4 dows V8) ANOVA ,  Dunr
, 6:00 18:00 can
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) , ,
2.1 DM , 1o ,
( 2 . DM [16]
DM , CP , DM
DM (P<0.05), 16.29 % 27.68 %:; (5]
DM (P<0.05) , ,
32.64 % DM 29. 02 %
2 DM
Table 2 Apparent DM digestion of sheep fed diets containing different hay particle sze
/(g d 1) 512.60+3.85 512.29+3.10 508. 46 £ 4. 19 510.71+£3.77
! % 71.31£0.54 71.30£0.43 70.74£0.52 71.05%0.58
/(g-d 1) 363.94+6.71 a 366.30+4.81 a 361.30+9.84 a 344.03+6.76 b
! % 50.63+£0.93 a 50.96+£0.67 a 50.26+1.37 a 47.86+0.94 b
! % 70.99%+0.87 a 71.50£1.02 a 71.05x1.48 a 67.36+1.05b
/(g d h 148.66+3.69 b 145.99+5.64 b 147.16+6.65 b 166.69+4.95 a
! % 20.68+0.51 b 20.31£0.79b 20.47+0.93 b 23.19+0.69 a
I % 29.01+0.87 b 28.50+1.02 b 28.95+1.48 b 32.64%£1.05a
(P<0.05)
2.2 OM ( )
, , N Hs , N
oM 74.10% 73.61% , , 3]
73.38%  73.21%, OM 2.4 NDF
58.69 % 57.98 % 57.88% 55.78 %, NDF ,
20.78% 21.23% 21.13% NDF
23.82 %, , (P<0.01) ,
OM NDF (P<
Tdg : 0. 05) 3 (4 Tdg M
, ,OM ,
(4.50% 14.00 %) NDF 9.00% Lewis®
2.3 CP ,
CP NDF 13.00% 19.00 %
, CP 5] , NDF
(P<0.01) , (P< 31.22 % :
0. 05) , CP ,NDF ,
(P<0.095) 3 NDF NDF
( 3 [18) CP , NDF
, CP
35.34% 38.73% Beever [V 2.5 ADF
ADF ( 5

ADF
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Table 3 Influence of hay particle Sze on apparent CP digestion of sheep
[(g-d Y 73.83+1.33 74.95+0.74 74.39+0.67 73.78£1.09
! % 73.14+£1.32 74.25+0.73 73.69 0. 67 73.09+1.08
/(g-d b 62.83+0.39 A 63.73+1.12 A 63.50+0.63 A 59.19+0.58 B
! % 62.25+0.38 A 62.58+1.11 A 62.91+0.62 A 58.64+0.57 B
| % 85.13+1.59 a 84.28+1.71a 85.37+1.36 a 80.24+1.38 b
/(g-d b 10.99+1.35b 11.78+1.34 b 10.89+1.09 b 14.59+1.20 a
! % 10.89+1.34 b 11.67+1.33 b 10.78+1.08 b 14.45+1.19 a
| % 14.89+1.59 b 15.72+1.71 b 14.63+1.36 b 19.76 +1.38 a
(P<0.05) ; (P<0.01)
4 NDF
Table 4 Influence of hay particle 9ze on goparent NDF digestion of sheep
/(g-d ) 154.22+3.45ab 157.33+2.38 a 150.54 +3.08 ac 148.96+3.47 c
| % 53.60+1.20 ab 54.68+0.83 a 52.33+1.07 bc 51.78+1.21c
/(g-d b 115.67+0.78 abA 118.52+3.56 aA 113.94+3.50 bA  107.27+4.11 B
! % 40.21 0. 27 abA 41.19+1.34 aA 39.60+1.22 bA 37.29+1.43 B
| % 75.03+1.56 a 75.36+2.99 a 75.69+2.02 a 72.00+1.66 b
/(g-d b 38.55+3.19 38.81+5.14 36. 60 +3.23 41.69+2.34
! % 13.40+1.11 13.49+1.79 12.72+1.21 14.49+0.81
| % 24.97+1.56 b 24.64+2.99 b 24.31+2.02 b 28.00+1.66 a
5 ADF
Table 5 Influence of hay particle 9ze on gpparent ADF digestion of sheep
/(g-d b 89.38+0.79 88.25+2.31 86.62+1.35 87.30+1.98
| % 52.03 +0. 46 51.38+1.34 50.43+0.79 50.82+1.15
/(g-d b 69.94+1.68 a 68.37+£2.52 ab 67.37+1.21 bc 65.39+1.20c
! % 40.71+£0.98 a 39.80+1.47 ab 39.22+0.70 hc 38.07+£0.70c
| % 78.24+1.40 A 77.47+1.64 A 77.77+0.78 A 74.92+1.65B
/(g-d b 19.44+1.16 b 19.88+1.40 b 19.25+1.76 b 21.91+1.81a
! % 11.32+0.68 b 11.57+£0.81 b 11.21£0.44 b 12.76 £1.06 a
| % 21.76+1.40B 22.53+1.64B 22.23+0.78B 25.08+1.65 A
(P<0.01) 7.06% 12.74% Rode [
ADF , ADF
(P<0.05) 3 , 55.00% 54.49%,
(P<0.01) 3 , ADF
(5] , ADF 34.60% 39.55%
30.00% Tag M , , , ADF

ADF
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