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( )
( ) 1/3
10%( 2000)
(D)
0.65-0.75% (2)
( )
(total mixed ration)
() (soybean hulls)
Y
6
44 (6 *1.46/2.01=44 )
( 1/3)
4.4
44%
3.5
8
( 1/4-1/3)
1/2
() (citrus pulp)
( D
Ha et al. (1996)
(  2) Ammerman and Henry (1993)
43% ( 3
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CaO  Ca(OH),

16:1(Ca= 1.92% DM, P=0.12% DM)

(Eastridge, 1998)

1.3-9.1%  5.0-93%  6.4-16.8%
54.2-71.6%(Ammerman and Henry, 1993)
Eastridge (1998)
1998 (dioxins)
1.
3X(Mcal/kg) 146 1.76| 147 2.01 145
(% DM) 13.9 6.9 | 10.0 9.4 8.8
(%CP) 45 32 76 47 35
(% DM) 60 24 46 9 45
(%) 90.7 68.9
(% DM) 44 22 23 3 28
(% DM) | 18 65 39
(% DM) 5 8.5 49 |75 22
(min/kg DM) 84 | 30.8
(% 10-25 | 15-25 | 20-30 | 40
DM)
Belyea, 2001; Burns, 1999; Chase, 1998; Harris, 1992; NRC, 2001;
Hinders, 2000; Rayburn, 1999.

() (beet pulp)
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( D

15-25% (Schroeder, 1999) ( 3%)
35%
7:1(Ca= 0.69% DM, P= 0.10% DM)
(Arana et al., 1999)
2.
(kg)
8.39 8.22
5.03
4.93
3.35 3.29
(kg/day) 17.9 16.9
(%) 3.62 3.58
3.
8% 43%
(kg/day) 18.7 18.7
(kg/day) 16.4 17.8%
(%) 3.54 4.22%*
*P<0.05; **P<0.01.
1.
/ 46:54
10.2 kg/day 33% 30 kg/day
20 kg/day 46% 9.2
kg/day /kg 8.5 /kg
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204

26

(4% FCM; kg/day)

/

63:37 46:54 29:71
37.8 39.6 39.1
314 35.1 35.1
28.4 294 29.4
25.2 31.6 31.6
(Staples, 1992)
CP(%) | ADF(%)
Prime 21.7 28 117 100
1(Good) 17.2 34 103 85
2(Fair) 16.0 38 79 75
3 15.0 40 68

'Montana Hay Report (Apr. 6, 2001).

(Lacefield, 1988)

2. (Lykos et al., 1997)
5.
%

23.17 19.72 15.66
27.03 30.89 35.86

24.58 12.08
10.69 20.50
2.30 3.00 1.97
11.98 11.87 14.27
48% CP 3.20 3.80 3.93
4.10 4.10 4.17
0.80 0.80 0.80
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2.80 3.07 2.84
Mcal/kg 1.57 1.60 1.64
(%) 17.19 16.68 16.63
11.45 11.52 11.75
(%DM)
5.57 5.46 5.41
(%/h)
32.44 32.05 33.66
(%)
6.04 6.98 7.94
(%/h)
(%) 30.16 31.05 29.76
(%) 19.90 20.05 18.86
6.
(kg/d) 25.81 25.86 25.93
4% FCM(kg/d) 39.33 39.16 41.25
(%) 2.83 2.86 2.89%
6.69 6.61 7.01
(kg/d)
0.45 0.75 1.17%
(kg/d)
pH 6.43 6.30 6.19%
(g/d) 536.3 510.8 471.6*
(g/d) 331.9 323.2 417.6
(mg/dL) 14.6 14.2 12.8%
(neq/L) 128.2 115.8 103.4*
* (P<0.05)
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7. (Chen et al., 1994)

Nel(Mcal/kg) 1.72 1.62 1.64 1.62
(%) 19.1 20.3 21.0 21.7
(%) 30.3 30.8 29.6 30.4
NDF(%) 29.9 31.1 30.6 28.8
ADEF(%) 24.3 23.8 23.8 23.2
(kg/d) 25.2 25.5 23.5 24.5
FCM(kg/d) 31.8" 32.7° 29.8" 29.1°
(%) 3.01 3.15 3.06 3.11
(%) 2.93% 3.01° 2.89% 2.80°
30-45 min 16-20% 46-61 cm
300-360 g/L
10-15 min 500 g/L
3. (Wohlt et al., 1998)
8.
%k
(kg/d) 24.1° 25.4°
3.5% FCM(kg/d) 38.8° 42.6°
(%) 3.24 3.64
(%) 3.01 2.99
* 5-18 10g
ab (P<0.05)
4.

Yang et al. (1999)
(Pro-Mote; Biovance Technologies Inc.,
Omaha, NE) 2g /kg )
(P<0.05) 4% (24.6 vs 22.4 kg/d)
(43.6 vs 38.8%)
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Lewis et al. (1999) (23000 TU/mL)

(5800 IU/mL) (cellobiase; 57
IU/mL) (glucose oxidase; 83 IU/mL)
(Cornzyme; FinnFeeds Int., Marlborough, Wiltshire, UK) 2.5 mL
/ kg (26.2 vs
244 kg/d) 3.5% (49.4 vs 43.1 kg/d)
(Hutjens, 1992) (West,
1998)
1. <45%
2.
3. <l.5 cm
4. <2.25kg
5. <19%
6. <50%
7.
8.
9. <3.0%
10.
1. E Weiss et al. (1997)
E C 9
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9. E (Weiss et al., 1997)
(%) (%)
60 30 37.4° 17.9* | 56.2° | 17.9°
100 mg E
60 1000 mg 14.2° 17.9* | 57.2° | 14.9°
E 30 500 mg
E
60 14 0° 3.8" | 20.9° | 10.0°
1000 mg E
14 4000 mg
E 30 2000
mg E
2. E Nockels(1996)
60 21U Vit E/kg 2 ng  (sodium selenite)
/kg 21 100 pg  /kg kg
88IUVitE 0.3 mg 42.4%
32.1% Jukola et al. (1996)
10% (Lacetera et al., 1996)
E

3.

(zinc methionine)

Zn+ 360 mg met
Zn+ 720 mg met

4. A
A

(1992)
1000 mg

4%
6.0%

Jukola et al. (1996)
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Kellogg (1990)
22%
50%

Hutjens (1992)
10

(

180 mg
360 mg

Hutjens




10. E A
E 1000 TU/day 400-600 IU/day
3 mg/day 6 mg/day
A 100000-150000 [U/day [100000-20000 IU/day
300 mg/day 300 mg/day

(Erdman, 1992; Hutjens, 1992; Nickerson, 1992)

2000
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