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Table 1. Proximate composition of ration ingredients

Dry Crude Crude Nitrogen free Crude Crude
matter  Protein fat extract fiber ash
% % of dry matter
Corn silage 26.5 9.8 3.5 56.0 23:8 6.9
Hay ’ 85.4 7.7 2.4 51l 33.9 5.2
Haylage 51.0 9.1 3.5 46. 9 34.7 5.8
Formula feed 85.6 20.6 3.4 60. 5 6.4 9.1
Soybean meal 84.2 49. 1 4.9 34.8 5.1 6.1
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Table 2. Ingredient composition of formula feed

Ingredient Percent, air—dry basis
Barley 25.0
Corn 20.0
Defatted rice bran 6.0
Wheat bran 20.0
Soybean meal 10.0
Linseed 01l meal 10.0
Beet pulp 5.0
Salt 2.0
Calcium carbonate 1.0
Dicalcium phosphate 0.6
Sodium propionate 0.2
Mineral mix?® 0.1
Vitamin mixP 0.1

a: Contains (per gram) 125.4mg Mn, 13.2 mg Co, 4 mg Zn,

80.2 mg Fe, and 8 mg Cu.

b Contains (per gram) 10,0001U vitamin A, and 5,000 1U

vitamin D.
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Table 3. Ingredient and proximate composition of total mixed
ration including either hay or low moisture grass
silage fed to lactating cows.

Supplemental forage

Item Hay Low moisture

grass silage

Ingredient composition (% dry matter basis)

Corn silage 47 47
Hay 24 =
Low moisture grass silage = 24
Formula feed 24 24
Soybean meal 5 5
Proximate composition (%)
Dry matter 42. 4 38.3
(% dry matter basis )
Crude protein 13.6 13.6
Crude fat il 3.1
Nitrogen free extract 54. 4 53.5
Crude fiber 21.8 22.7
Crude ash 7.1 T
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Table 4. Apparent digestibility and nutritive value of total mixed ration inglnding

either hay or low moisture grass silage fed to lactating cows.

Supplemental forage

Item Low moisture
Hay :
grass silage
Apparent digestibility (%) '
Dry matter 64.8 64. 3
Organic matter 67.1 66. 7
Crude protein 63.6 * 60. 8
Crude fat 78.7 #* 4.7
Nitrogen free extract 70.6 69. 9
Crude fiber 59.0 61. 6
Nutritive value (% dry matter basis )
Digestible crude protein 8.7 * 8.3
Total digestible nutrients 65.4 64. 8

a!Means separated by asterisk were significantly different Gk p<05) .
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Table b. Feed intake in cows fed total mixed ration including either hay or
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low moisture grass silage

Supplemenal forage

Trait 5 Low mF)isture s.e.®
grass silage
Dry matter intake, kg /day 19.8 19.3 .2
Dry matter intake, % Weight 3. 00 >k 2.91 04
Digestible crude protein intake
kg / day 1.73 * 1.60 02
% requirement P 103 =4 95 2
Total digestible nutrients intake
kg / day 13.0 ok 12.5 2
% requirement 92 89 1

4 [ Means separated by asterisk were significantly different (3k: P<.05) .
b : Caluculated from Japanese Feeding Standard for Dairy Cattle (1987) .
¢ ! Standard error of treatment difference.
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Table 6. Lactation performance in cows fed total mixed ration including hay

or low moisture grass silage

Supplemenal forage

Trait

H Low moisture b
ay . s.e.
grass silage
Milk yield, kg / day 27.0 27.0 .4
4% FCMF® yield, kg/day 26.6 26. 6 .6
Fat, % 3.91 3.94 .09
Protein, % 3,26 * 3.23 .01
Lactose, % 4. 63 4.64 .01

a ! Means separated by asterisk were significantly different (3 @ P <06 1.
b ! Standard error of treatment difference,

¢! 4% fat-corrected milk.
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A Comparison of Ration Intake and Milk Production
in Total Mixed Ration Based on Corn Silage with
either Hay or Low Moisture Grass Silage

Kentaro Deoka* , Masahiro OxamoTo*, Satoshi Hara
and Sueharu Iton

Summary

Eight lactating Holstein cows were individually fed ad libitum over three 21 — day period
switchback trials total mixed ration based primarily on corn silage with either hay or low moi-
sture grass silage added in order to compare ration intake and milk production. The first total
mixed ration (hay ration) consisted of corn silage, hay, formula feed and soybean meal in a 47
‘24:24:5 dry matter ratio. The second total mixed ration (silage ration) had the same ratio of
ingredients except that low moisture grass silage was substituted for hay. Both haycrops mostly
consisted of timothy and were harvested from the same fields. Hay was provided in chopped form.
Digestion trials were conducted by the total collection method.

DCP and TDN contents for the hay ration were 8 7and 654 %. The respective values for
the silage ration were 8 3 and 64.8 %.

The intake of day matter as a percentage of body weight was significantly higher with the
hay ration. Also, the intake of DCP and TDN was significantly higher with the hay ration.
However, milk yield and composition were similar with both rations.

The results indicated that low moisture grass silage could replace the hay in total mixed

ration based on corn silage without any adverse effects on milk production.
Key words : Total mixed ration, corn silage, intake, milk production

* Present address | Takikawa Livestock Research Station, ARS Hokkaido.
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Table 1. Chemical quality of silages
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Table 3. Chemical composition and digestible nutrients of feeds

Dry Crudt? Ether N—free Crude Crude DCP TDN
matter protein extract extract fiber ash
(%) {% of dry matter )
First cutting HMGS * 17.3 11.8 5.1 36.6 38.5 8.0 7.8 72.6
First cutting LMGS **  43.1 11. 4 4.1 40. 7 36.0 7.8 73 7.5
Second cutting LMGS** 45.9 12. 4 4.7 39.5 33.6 9.8 7.6 65. 5
Second cutting hay 8T1.2 1.2 3.4 43.5 32. 2 9.7 6.5 64. 7
Corn silage 27.4 91 3.4 61. 6 20. 4 55 5.6 69. 1
Concentrate mixture 87.0 19.5 3.2 61. 5 T2 8.6 15.6 80. 4
Soybean meal 86. 7 53.0 0.3 36. 6 3.9 6.2 48.8 86. 7

Organic acid VBIN***%

Moisture pH

Total Lact. Actt. Prop. i-But. n—But. i-Val. n-Val. "T-N

(%) (% of fresh matter) ——m——— (%)
First cutting HMGS* 82.7 457 1.87 0.32 0.45 0.12 0.02 0.9 0.01 0 14.1
First cutting LMGS** 56. 9 4.74 1.21 0.71 0.23 0.02 0 0.25 0 0 B2
Second cutting =
LMQS * 54, 1 4.46 1.66 1.17 0.37 0.01 0 0. 11 0 0 5.0
Corn silage 72. 6 3.81 2.42 1.91 0.51 0 0 0 0 0 4.9

*# High moisture grass silage.
#*x Low moisture grass silage.

#x% Ratio of volatile basic nitrogen to total nitrogen.

Table 2. Digestibility of feeds

* High moisturs grass silage,
**x Low moisture grass silage.
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Table 4. Mean daily dry matter intake

Supplemental forage

First cutting

Second cutting

Dry Organic Crude Ether N—free Crude
matter matter protein extract extract fiber
(%)

First cutting HMGS * 70. 3 73.8 65.8 74. 3 66. 2 83.5
First cutting LMGS ** 71.0 73.5 63.7 72.8 70. 3 80. 2
Second cutting LMGS**  64.1 68. 1 61. 4 70. 1 62. 8 76. 6
Second cutting hay 64. 9 68.9 57.6 56. 9 66. 7 76. 9
Corn silage 67.8 69. 6 61.3 76. 9 73.0 61.8
Concentrate mixturs 82. 3 84. 6 80.0 80.0 88.7 61.7

* High moisture grass silage.
** Low moisture grass silage.

HMGS* LMGS*#* LMGS** hay
Dry matter intake (kg
Grass silage or hay 5.8 6.3 5.8 6.2
Corn silage 8.9 9.0 9.1 9.4
Concentrate mixture 1.0 1.0 1.0 0.9
Soybean meal 0.9 0.9 0.9 0.9
Forage total 14.7 15.3 14.9 15.6
Total 16.6 ® iz gab 16.8 3P 17.42
Dry matter intake (% of body weight)
Grass silage or hay 0.90 0.98 0. 90 0.95
Corn silage 1.38 1.40 1.42 1.46
Forage total 2.28 2.38 2. 32 2.41
Total 2.56 2. 66 2.59 2. 68

* High moisture grass silage.
** Low moisture grass silage.

Values followed by different letters are significantly different (P<(0.05).
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Table 5. Mean daily DCP and TDN intake

Supplemental forage

First cutting Second cutting

HMGS* LMGS** LMGS** hay

DCP intake (kg)

Grass silage or hay 0. 46 0.46 0.44 Q.40

Corn silage 0.50 051 0.51 0.53

Forage total 0.96 0.97 0.95 0.93

Total 1.53 1.55 1.52 1.49
TDN intake (kg )

Grass silage or hay 4.3 4.5 3.8 4.0

Corn silage 6.1 6.2 6.3 6.5

Forage total 10. 4 10.7 10.1 10.5

Total 19, 07k .52 11.7° 12,0 2P
DCP intake (% of requirement ***) 113 118 115 113
TDN intake (% of requirement ***) 103 be 109 2 101 * 106 2¢

* High moisture grass silage.

** Low moisture grass silage.

*** Calulated from Japanese Feeding Standard for Dairy Cattle (1987) .
Values followed by different letters are significantly different (P<0, 05).
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Table 6 Mean daily milk production, milk composition, and body weight

Supplemental forage
Second cutting

First cutting

HMGS* LMGS** LMGS** hay

Milk production (kg)

Actual 21.2 20.6 21.0 20,7

4 FCM 20.1 19.4 20.1 19.6
Milk composition (%)

Total milk solids 12. 20 12. 24 12. 30 12.33

Fat 3. 67 3.61 3.72 3. 68

SNF 8.53 8. 63 8. 58 8. 65

Protein 3,23 3. 26 3.26 3.29
Body weight (kg) 645 649 648 648

* High moisture grass silage.
** Low moisture grass silage.
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Effects of Grass Silage Supplementation on Feed
Intake and Milk Production of Dairy Cows
Fed Corn Silage—Based Diets

Takeshi Banpo and Kentaro DEeoxa*

Summary

Twelve lactating Holstein cows were used in a 4 % 4 Latin — square design to evaluate the
effects on feed intake and milk production of high moisture grass silage (HMGS),low moisture
grass silage (LMGS) or hay supplementation in corn silage—based diets. The forages used were
{1) corn silage plus first cutting HMGS, (2) corn silage plus first cutting LMGS, (3) corn silage
plus second cutting LMGS, and 4) corn silage plus second cutting hay. Corn silage was har-
vested at the yellow ripe stage. Forages for first cutting HMGS and LMGS were cut at the heading
stage, and second cutting LMGS and hay were cut at the full heading stage in the same field of
timothy. Cows were fed grass silage or hay ad libitum, 36kg of corn silage and 1kg of soybean
meal with additional concentrate mixture being given at the rate of l1kg per 2kg of 4% fat—
corrected milk over 17kg per day.

There were no significant differences (P>>0.05) in dry matter intake, TDN and DCP intake,
4 % fat—corrected milk production, milk composition and body weight between first cutting HM
GS and first cutting LMGS supplementation, or second cutting LMGS and second cutting hay
supplementation. 1t was concluded that grass silage could be used instead of hay as a supplemen-

“1l forage in corn silage—based diets.
Key words ! corn silage, grass silage, feed intake, milk production.

* Present address ! Hokkaido Prefectural Takikawa Animal Husbandry Experiment Station.
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Table 1. Growth stage, botanical composition and yield of forages
Botanical composition
Harvest Growth = e Fresh
e : ite . i ' etald
dates stage Alfalfa lover  Hlivar Timothy Others yie
(%) — (t/10a)
First cutting alfalfa June 26 Early bloom. 71 0 16 13 0 2.1
First cutting red clover June 26 Bloom. 0 50 10 40 0 3.3
Second cutting red clover Sept. 9 TFull bloom. 0 50 7 1ad 16 2.6
First cutting timothy June 26 Full head. 0 0 2 98 0 2.8
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Table 2. Chemical quality of silages

by EoI v L—- SERERICET 57 A BB A L — SO LR

Table 3. Chemical composition of feeds

Dry  Cruder Ether N-free Crude Crude
matter protein extract extract fiber ash

NDF ADF Ca P Mg

(&)

First cutting alfalfa 23 8 19.2 33
silage

First cutting red 2%.1 2.0 3.9
clover silage

Second cutting red 35 g 34
clover silage

First cutting timothy 34 1 15.3 43
silage

Corn silage 26. 7 9.0 28

Concenthrate mixture 85.2 19.7 31

39.1 26.6  10.4
39.3 28.7 10.6
39.2 32.9 8.3

60.8  22.8

(% of dry matter )

39.6 28.0 9.9 521 37.3 1.09 0.36 0.34

49.4 356 0.91 0.35 0.33
53.2 37.3 0.88 0.36 0.35
62.4 38.1 0.31 0.33 0.18

4.8 488 21.7 0.18 0.24 0.17

62. 4 6.9 7.9 229 9.5 0.9 09 034

Table 4. Digestibility and digestible nutrients of feeds

Organic acid VBN*%

AdEie. o Total Lactic Acetic Propionic Butyric Mark*T/
(%) (% of fresh matter ) (%)
First cutting alfalfa silage 71.:2 4. 50 3.23 2. 54 0. 69 0 0 97 10. 3
First cutting red clover silage 73.9 4.19 3.56 2.91 0. 65 0 0 98 7.6
Second cutting red clover silage 71.2 4.14 2.95 2.51 0. 44 0 0 100 8.3
First cutting timothy silage 65. 9 4. 56 2.29 1. 80 0.23 0 0. 26 65 9.4
Corn silage 73.3  3.98 1.74 1.44  0.30 0 0 99 3T

* Estimated by FLIEG’s standard

** Ratio of volatile basic nitrogen to total nitrogen

Digestibility Digestible nutrients
smer  ohEn  exii efes Hhe 7 MO

(%) (% of dry matter)
First cutting alfalfa silage 63.7 74. 3 59. 4 65.0 59.2 14.3 61.0
First cutting red clover silage 65,1 71.0 71.5. 63. 6 64. 9 14.2 62. 7
“pagn cuthng xel dlovar 589 69 W0 5.2 65 1.5 565
First cutting timothy silage 65.3 66.8 66. 4 59,2 75. 5 10. 2 64. 6
Corn silage 66. 2 53.7 75.3 71.6 62. 9 4.8 67.0
Concentrate mixture 82.3 80.0 80.0 88.7 61.7 15.8 81.0
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Table b. Mean daily dry matter intake

Supplemental silage

First cutting .

First cutting Second cutting First cutting

alfalfa red clover red clover timothy
Dry matter intake (kg)
Legume or grass silage 51 4.9 4.7 4.6
Corn silage 10,78 10.1°P 10.1° 10.0°
Concentrate mixture 2.6 2.6 2.6 246
Forage total 15.82 15,0 ab 14.8P 14.6°
Total 18.4°2 17640 1740 g ®
Dry matter intake (% of body weight)
Legume or grass silage 0. 77 0.74 0.72 0.70
Corn silage 1812 1.52P 1. 553b 1.53 2P
Concentrate mixture 0.38 0. 38 0.39 0.39
Forage total 2.382 2.26b 2. 973b 9:25 ®
Total 4.5 2.64° 2. 6690 2.62 °

Values followed by different letters are significantly different (p< 0.05) .

Table 6. Mean daily DCP and TDN intake

Supplemental silage

First cutting

First cutting Second cutting TFirst cutting
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Table 7. Mean daily milk production, milk composition, and body weight

alfalfa red clover red clover timothy
DCP intake (kg)
Legume or grass silage 0.732 0.69% 0.54P 0.47°
Corn silage 0.512 0.48" 0.48% 0.48°
Concentrate mixture 0. 40 0. 40 0. 41 0.40
Forage total 1.242 1.172 1.02® 0.95P
Total 1.642 1.672 1.43° 1350
TDN intake (kg) _
Legume or grass silage 5.1 3.2 Pl 3.02b
Corn silage 7.28 5.8° 6.8° .70
Concentrate mixture 2.1 2.1 2.1 2.1
Forage total 10.32 9.9ab 9.5b 9. 7ab
Total 12.42 12.02b 11.6° 11.84b
DCP intake (% of requirement*) 1192 115° 110°¢ 100 ¢
TDN intake (% of requirement¥) 1032 99 b 100 2P 99 b

Supplemental silage

First cutting

First cutting .Second cutting

First cutting

Values followed by different letters are significantly different (p < 0.05) .
* Calculated from Japanese Feeding Standard for Dairy Cattle (1987 ).

alfalfa red clover red clover timothy
Milk production (kg)
Actual 21.0 @ 20.9 2P 19.6 ¢ 19. g be
4 %FCM 21.12 20.9 2 19.8°® 2,94
Milk composition (%)
Total milk solids 12,99 ab 12.96 © 13.11 2P 13.28 2
Fat 4,08 2P 4.01° 4.10 2P 4.352
SNF 8. 91 8.95 9.01 8. 93
Protein 3.53 3. 52 3:53 3.56
Body weight (kg) 668 663 654 657

Values followed by different letters are significantly different (p <0.05) .
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Effects of Legume Silage Supplementation on Feed

Intake and Milk Production of Dairy Cows
Fed Corn Silage—Based Diets

Takeshi Banpo and Kentaro DEeoka

Summary

Twelve lactating Holstein cows were used in a 4 x 4 Latin—square design to evaluate the
effects on feed intake and milk production of legume silage supplementation in corn gilage —based
diets. The forages used were (A) corn silage plus predominantly first cutting alfalfa silage, (B)
corn silage plus predominantly first cutting red clover silage, (C)coun silage plus predominantly
second cutting red clover silage, and (D) corn silage plus first cutting timothy silage (control).
Corn silage was harvested at the yellow ripe stage. Forages for first cutting alfalfa, red clover
and timothy silage were harvested on June 26, and the forage for second cutting red clover silage
was harvested on September 9. Cows were fed roughage consisting of legume or grass silage and
corn silage (1:2 dry matter ratio) ad libitum, and 1kg of concentrate mixture with additional
concentrate mixture being given at the rate of 1kg per 2kg of 4 % fat—corrected milk over 17 kg
per day.

The results obtained were summarized as follows.

1) Dry matter intake was significantly higher (P<0.05) on A than on C and D.

2) DCP intake was significantly higher (P</0.05) on A and B than on C and D. TDN
intake was significantly higher (P<{0.05) on A than on C.

3) Actual milk production was significantly more (P<0,05) on A than on C and D,and
on B than on C. 4% fat—corrected milk production was significantly higher (P<(0.05) on A.
B and D than on C. The percentages of total milk solids and milk fat were significantly higher

(P<{0.05) on D than on B. The percentages of milk SNF and protein as well as body weight

were not signifcantly different with these four forages.
Key words : corn silage, legume silage, feed intake, milk production.

*Present address : Hokkaido Prefectural Takikawa Animal Husbandry Experiment Station.
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Table 1. Chemical quality of silages.
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Table 3. Digestibility and digestibe nutrients of feeds

Moisture pH

Organic acid

VBN
Propi- Buty Vale- Mark* —

Total Lactic Acetic Grd e o ~T-N ‘
Grass silage (%) (% of fresh matter) ————— (%)
Early cutting and low nitrogen 62.9 4.79 1.16 0.59 0.06 0.04 0.45 0.02 25 7.8
Early cutting and high nitrogen 66.1 4.73 1.56 1.12 0.11 0,02 0.31 0 50 11.4
Late cutting and low nitrogen 73.9 3.94 1.88 1.37 022 0 0.29 0 54 8.0
Late cutting and high nitrogen  73.7 3.97 2.32 1.70 0.30 0.01 0.31 0 63 12.8
Corn silage 70.1 3.90 2.34 1.91 0.43 0 0 0 98 7.8

Digestibility r?étgfizige
N—free Crude .
g;};ter ;C):;;Tfie?n eE):ilre;ct extract fiber bCP T.D N
Grass silage (%) (% of dry matter)

Early cutting and low nitrogen 65.6 64. 2 61. 6 75.8 8.0 65. 8
Early cutting and high nitrogen 65.8 67.6 58.8 74.3 13.8 66. 7
Late cutting and low nitrogen 54.7 58. 2 50. 5 62. 9 5.4 b5. 3
Late cutting and high nitrogen 54. 7 60. 8 48.5 63.4 7.6 55. 4

Corn silage 66.6
Concentrate mixture 82.3

Soybean meal =

8.7 73.2 57.9 4.7 68.8
80.0 88.7 61.7 15.8 81.0
8.0 94.0 74.0 49.5 86. 9

* Estimated by FLIEG’s standard (1966).
+* Ratio of volatile basic nitrogen to total nitrogen.

Table 2. Chemical composition of feeds.

Table 4. Mean daily dry matter intake

Supplemental grass silage

Early cutting

Late cutting

Low nitrogen

High nitrogen

Low nitrogen High nitrogen

Dry Crude

Ether
malter, protein extract extract

N-f Crude Crud 7
rast oo ol NDF ADF Ca P Mg

ash

Grass silage (%)
Early cutting and low nitrogen 37.1 13.7
Early cutting and high nitrogen 33.9 19.1
Late cutting and low nitrogen 26.1 9.4

Late cutting and high nitrogen 26.3 12.2
Corn silage 29.9 8.4
Concentrate mixture 85.7 19.7
Soybean meal 86.0 53.8

4.4
b1
3.5
3.8
25
3.1
1.1

(% of dry matter)
41.4 32.9 7.6 60.9 36.5 0.28 0.34 0.19
36.0 32.2 7.6 57.9 35.4 0.29 0.40 0. 21
42.9 37.5 6.7 66.2 42.1 0.30 0.26 0.18
41.3 356 7.1 63.2 41.4 0.30 0.30 0.20
62.7 20.3 5.1 39.5 250 0.19 0.22 0,12
62.4 6.9 7.9 22.9 9.5 0.90 0.92 0.34
33.2 55 6.4 13.5 7.8 0.27 0.68 0.31

Dry matter intake (kg)

Grass silage 5.9
Corn silage 9.3
Concentrate mixture el
Soybean meal 0.6
Forage total 15.2
Total 18.9
Dry matter intake (% of body weight)
Grass silage 0.89
Corn silage 1.43
Concentrate mixture 0. 47
Soybean meal 0.09
Forage total 2.32
Total 2.88

5.3 4.6 4.6

9.5 9.0 9.0

3.6 2:5 2.9

0.3 1.3 0.9
14.8 13.6 13.6

18.7 17.4 17. 4
0.81 0.72 0.71
1. 46 1.41 1.37
0. 54 0.39 0.45
0.05 0.20 0.14
2.21 2.13 2.08
2.72 2.67

2.86
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Table 5. Mean daily DCP and TDN intake

Supplemental grass silage

Early cutting

Late cutting

Low nitrogen

High nitrogen Low nitrogen High nitrogen

DCP intake (kg)

Grass silage 0.53b
Corn silage 0. 44
Concentrate mixture 0.49
Soybean meal 0. 30
Forage total 0.97b
Total ' 1.76 &k
TDN intake (kg)
Grass silage 3.94
Corn silage 6.4
Concentrate mixture 2.6
Soybean meal 0.5
Forage total 10.32
Total 13.42
DCP intake (% of requirement * ) 108
TDN intake (% of requirement* ) 97

0.732 0.25¢ 0.35¢
0.45 0.42 0. 42
0. 56 0. 40 0. 46
0. 15 0. 64 0.45
1,182 . 0.67°¢ 0.77°¢
1.892 L.7b 1.68°P
3.52 2,60 2,50
8.5 6.2 5.2
2.9 2.1 2.4
0.3 1.4 0.8
10.02 88P g 7P
13.22 12.0° 11.9°
1192 112 2P 109 ®
98 92 92

Values followed by different letters are significantly different (P<0. 05).
* Calculated from Japanese Feeding Standard for Dairy Cattle (1987).

Table 6. Mean daily milk production, milk composition, and body weight

Supplemental grass silage

Early cutting

Late cutting

Low nitrogen

High nitrogen

" Low nitrogen  High nitrogen

Milk production (kg)

Actual 25.62

4 BFCM VAT i
Milk composition (%)

Total milk solids 12.882

Fat 4.072@

SNF 8. 81

Protein 3.47
Body weight (kg) 656

24.92b 24.33b 24,10

25.02b 23.7" 23.9%

12.812 12.520 12, 712P
4.023b 3.84" 3.952b
8.79 8. 68 8.76

3.46 3.39 3.41

653 644 645

Values followed by different letters are significantly different (P<0.05 ).
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Effects of Supplemental Grass Silages Differing in Nitrogen
Fertilization Level and Harvest Date on Lactating
Dairy Cows Fed Corn Silage-Based Diets.

Takeshi Banpo and Kentaro Deoka*

Summary

Eight lactating Holstein cows were used in a 4x4 Latin—square design to evaluate the effects
on feed intake and milk production of supplementing first cutting grass (timothy) silage differing
in their levels of nitrogen fertilization (low, 7.5kg/10a, and high, 15.0kg/10a) and harvest
dates (early cutting, June 20, early heading and late cutting, July 16, and full blooming) in
corn silage-based diets. Cows were fed forage containing grass silage and corn silage (1 2dry
matter ratio) ad libitum and 1.5kg of concentrate (concentrate mixture plus soybean meal) with
additional concentrate mixture being given at the rate of 1kg per 2 kg of 49 fat-corrected milk
over 18kg per day.

The DCP content of grass silage was higher on high level nitrogen fertilization than on low
level nitrogen fertilization and also higher on early cutting than on late cutting. The TDN con-
tent was higher on early cutting than on late cutting. Supplementation with early cutting grass
silage which had had high level nitrogen fertilization significantly (P<(0.05) increased DCP in-
take from forage compared with supplementon with early cutting grass silage which had had
low level nitrogen fertilization. Compared with supplementation with late cutting grass silage,
supplementation with early cutting grass silage significantly (P<(0.05) increased DCP and TDN
intake from forage on low and high levels of nitrogen fertilization, and also significantly (P <
0.05) increased 4% fat-corrected milk production and the percentages of total milk solids and

milk fat on low level of nitrogen fertilization.

Key words : corn silage, grass silage, nitrogen fertilization, harvest date, milk production

* Present address | Hokkaido Prefectural Takikawa Animal Husbandry Experiment Station.
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Table 1.

of tall fesue, Hokuryo in autumn of treatment year

Effects of final cutting dates on dry matter yield and TNC content (%)

TNC content! (%)

29

Final Dry matter yield

cutting at the cutting At the cutting 10 days after Just before
dates treatment (kg/10a) treatment the cutting winter (14 Nov.)
1 Sep. 1904 2 16.6 7.0 52.5

9 Sep. 257 ¢ 17..5 14.7 47.3

20 Sep. 313 b 32.2 16. 9 45. 2

30 Sep. 439 a 36.3 275 28.9

11 Qct. 424 a 52.7 47.7 34.0

20 Oct. 445 a 51.6 = 40.7

1) TNC: total non-—structural carbohydrate of tiller base.

2 ) Figures followed by the same letter do not differ significantly at 5% level

Table 2. Frozen soil depth, snow depth and air temperature

during the winter 1983 — 84,

Frozen soil  Snow depth Air temperature (°C)
depth (cm) (cm) Ave. Mazx. Min
early 12,2 0 - 3.0 0.2 = 5.2
Dec. middle 16.8 3 - 6.6 - 3.0 10. 3
late 17.7 19 - 7.6 =34 12.:1
I 1K HS TS 17 N R 0 R U
Jan. middle 23.4 6 - 89 — 58 - 11.9
late 30.2 12 — 10.4 — 4.2 — 16.6
S early 3.2 10 ~"9.9 -62 -1386
Feb. maddle 36:7 11 i 7 — 56 —17.4
late 39.0 23 - 9.8 =52 — 14.5
T T early 02 24 W8 T =24 132
Mar. maiddle 40. 3 47 — 5.8 o I | —10.4
late 39.8 40 < 6 — 1.5 —10.9

Table 3. Effects of final cutting dates on percentage of tiller number classified by degree
(non, slight ,heavy ) of winter injury and dry matter yield of tall fescue,
Hokuryo in the spring of following year.
Final Tiller % classified 1st dry
cutting mother tiller daughter tiller matter
dates Non Slight Heavy Non Slight Heavy (kg /10a)
1 Sep. 58.6 12.9 28.5 97.3 0.0 2.7 645 a
9 Sep. 55.0 25.0 20.0 100.0 0.0 0.0 503 be
20 Sep. 32.9 24.3 42.8 98.3 0.0 1.7 539 b
30 Sep. 10.0 30.0 60.0 97.8 0.0 Ziuid 479 be
11 Oct. 31.4 44. 3 24.3 99.3 0.0 0.7 453 ¢
20 Oct. 20.0 44.0 36.0 99.0 1.0 0.0 535 b

1) Heavy contained dead tiller.
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Table 4. Effects of final cutting dates on cold hardiness ’of tiller

of tall fesue, Hekuryo

Final Survival Elongationﬂ of
cutting tiller (%) Rooting  tiller length
- dates Mother Doughter tiller (%) for 3 weeks (cm)
1 Sep. 73.4 a 74.3 2 83.3 ab 520 a
9 Sep. 76.7 a 91.6 a 90.0 a 422 ab
20 Sep. 33.3 be 36.6 be 46.7 be 209 cd
30 Sep. 16.7 ¢ 10.8 ¢ 16.7 ¢ 82 d
11 Oct. 33.4 be 20.9 ¢ 26.7 ¢ 118 @
20 Oct. 56.7 ab 63.1 ab 40.0 b 282 be

1) Freezing temperature | — 8°C.
2) Elongation : total of 20 tillers.
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Influence of Final Cutting Dates on the Freezing Hardiness

of Tall fescue ( Festuca arundinacea Schreb.) , Hokuryo

Yoshihiko Takepa* , Masaaki YaMakawa **

Mashuhiro OnmArRa *¥*% | gnd Tsutomu Kawasagp %%

Summary

This experiment was carrried out to determine the effects of final cutting dates (1Sep. to
20 Oct.) on winter injury, especially freezing damage , of tall fescue (Festuca arundinacea Schreb.)
Hokuryo.

In the field test that Sclerotinia snow mold was controlled by sterilization, TNC (total non
— structural carbohydrate) content just before winter was correlated with winter damage of tillers
and cutting treatment of 30 Sep. caused lowest TNC content and most winterkilling. Similarly,
SHIMADA’s crown—([reezing technique for the determination of the cold hardiness of tillers showed
the most freezing damage of 30Sep. cutting treatment.

On the basis of these results, it was suggested that tall fescue, Hokuryo had a critical period
to the final cutting in autumn and there was the possibility that the cutting in this period decre-
ased freezing hardiness and increased Sclerotinia snow mold which was promorted by freezing

damage.

Key words : Cutting, Freezing hardiness, Hokuryo, Tall fescue.
* Present address © Hokkaido prefectural Konsen Agricultural Experiment Station.
#+x  Present address ' Hokkaido prefectural Takikawa Animal Husbandry Experiment Station.
#++ Present address : Hokkaido prefectural Central Agricultural Experiment Station.
**++ Present address : Hokkaide Prefectural Tenpoku Agricultural Experiment Station.
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Bovine rotavirus (BRV) infections are a RNA’, ELISA is a sensitive detection method

Enzyme-Linked Immunosorbent Assay Using Monoclonal

Antibody for Detection of Bovine Rotavirus

Hiroshi Tsunemitsu, Tsunao Hirar, Hiromi Yonemicui , Takuji Kupo,

Kiyokazu Mor: and Sadae Onoe

Hokkaido Prefectural Shintoku Animal Husbandry Experiment Station,
Shintoku, Hokkaido 081, Japan.

Hybridoma cells producing monoclonal antibodies to the NCDV
strain of bovine rotavirus (BRV ) were prepared with spleen cells of
mice and myeloma cells. An enzyme-linked immunosorbent assay
(ELISA) was then developed with the monoclonal antibody that was
considered to recognize common antigens of rotaviruses and anti-BRV
(NCDV) guinea pig serum for detection of BRV. All of the 14 strains
of BRV and each single strain of human, percine, simian, equine and
ovine rotaviruses were positive, but bovine coronavirus was negative in
the ELISA. The ELISA allowed the detection of less than 24 ng puri-
fied single-shelled particles of BRV (NCDV) per ml. The ELISA was
compared with a direct immunofluorescence using MA104 cells in the
detection of BRV in 87 fecal samples from field diarrheic calves and
in 127 fecal samples from 10 colostrum-deprived calves challenged with
BRV. The agreement between these tests was 92 % in feces from the
field calves and 91% 1n those from the challenged calves. Using the
ELISA, BRV was first detected from the challenged calves on 1 to 1.5
days after challenge, and virus shedding was observed until death
occured or for 4 to 6days. These results suggested that the ELISA
using monoclonal antibody is suitable for diagnosis of BRV infection
in calves.

major cause of neonatal calf diarrhea through-
out the world ¥3%81218) Nymerous diagnostic

methods to detect BRV in feces wers reported,
L1216) oo
13,24)

for example, electron microscopy
munofluorescence (IF) using cell cultures
reversed passive haemagglutination%? enzyme-
linked immunosorbent assay (ELISA)'®'and

polyacrylamide gel electrophoresis of viral

Key words:bovine rotavirus, diagnosis, ELISA,

monoclonal antibody.

and advantageous for handling large numbers
of samples. Recently, many workers have
reported that ELISA using monoclonal anti-
body was very specific and useful method for
detection of human rotaviruses™'®*’ However,
there is only one report on ELISA using mono-
clonal antibody to detect BRV®). This paper
describes the application of a ELISA using
monoclonal antibody that has been developed
for detection of BRV from feces and the com-

parison of the ELISA with a direct IF using
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MA104 cells in faces from field diarrheic calves

and calves challenged experimentally with BRV.

MATERIALS AND METHODS

Viruses: The following cultivatable viruses
were used in this study: human rotavirus Wa
(subgroup 2, serotype 1), porcine rotavirus
OSU (subgroup 1, serotype 5), simian rota-
virus SA-11 (subgroup 1, serotype 3 ), equine
rotavirus BI, ovine rotavirus I, which were kind-
ly supplied by Dr. M. Shimizu (National Insti-
tute of Animal Health, Tsukuba), BRV NCDV
(subgroup 1, ;serotype 6, bovine serotype 1),
BRV KK-3 (bovine serotype 2) and bovine
coronavirus NCDC, which were kindy supplied
by Dr. Y. Murakami(National Institute of An-
imal Health, Kodaira) .Additionally, 12 strains
of BRV which had been

laboratory were also used. These viruses were

isolated in our

serotyped by plaque reduction test as described
previo uslyz‘”.

Fecal samples : Ten colostrum-deprived
calves orally challenged with BRV as describad
™ Six of them were infected with
NCDV of BRV and others were with KK-3

of BRV. TFecal samples were collected once

previously

or twice daily for the duration of the ex-
periment.

Field investigations of outbreaks of calf
diarrhea at 3 beef farms in Hokkaido were
conducted. Eighty-seven fecal samples were
collected from diarrheic calves on day 1 of di-
arrhea.

Fecal samples were diluted 1:10 in 10 mM
PBS (pH 7.4), clarified by low-speed centri-
fugation (3000xg for 10 min) and examined
for BRV by the ELISA and the direct IF using
MA104 cells.

Preparation of purified BRV : NCDV of
BRV grown in MA104 cells was purified at
4°C. Infected culture fluid was clarified by
centrifugation at 5000xg for 20min. The super-
natant fluid was pelleted at 57000xg for 2 h

H—-RBL g

and resuspended in TSC buffer (pH 7.5

0.05 M Tris—hydrochloride, 0.1 M NaCl, 1
mM CaClz ) . The virus suspension was then
pelleted through a 30% (w/w) sucrose cushion
by centrifugation at 78000 x g for 2 h. The vir-
us was resuspended in TSC buffer, layered onto
preformed linear cesium chloride density gra-
dients, and centrifuged at 78000 x g for 16 h.
The virus banding at 1.36 and 1.38 g/cn’ was
collected, diluted in TSC buffer, and pelleted
These

pellets were resuspended in TSC buffer and

by centrifugation at 57000x g for 2 h.

used for preparation of antiserum and deter-
mination of sensitivity of the ELISA. Protein
content of the purified virus was determined
by the Lowry method "’

Preparation of antiserum : Antiserum to
NCDV of BRV was prepared from a guinea
pig by immunization with purified double-
shelled particles emulsified with Freund's
aduvant. This antiserum was used as capture
antibody for the ELISA.

Preparation of mouse hybridoma cells :
Six-week-old BALB/c mice were injected in-
traperitoneally with 50 #1 of purified double-
shelled particles of BRV (NCDV) mixed
with an equal volume of Freund’s incomplete
aduvant.

After 2-weeks, 100 a1l of purified

double-shelled particles were
After 3 days,

sacrificed and their spleen cells were mixed

injected in-
traperitoneally. mice were
with Sp 2/0Agl4 myeloma cells and fused with
50% polyethylene glycol 4000(Merck) , follwing
the method described by H. B. Greenberg et
al®. Screening was performed by indirect IF
and cloning was carried out by limiting dilu-
tion with thymocyte feeder layers. The mono-
clonal antibody 3AES8, which reacted with
all of the cultivatable rotaviruses in this test
by indirect IF, was obtained by injecting in-
traperitoneally the 10" hybridoma cells producing
3AES8 into pristane-treated BALB/c mice and

harvesting the ascitic fluid. [gG was prepared

ol
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from the ascitic fluid by ammonium sulfate
precipitation and used as detecting antibody
for the ELISA.

ELISA procedure : Polystylene microtiter
plates (Nunc) were coated with 100 gl of an
optimal dilution of hyperimmune or preim-
mune guinea pig anti-BRV serum diluted in
0.1 M carbonate-bicarbonate buffer (pH9.6)
and kept overnight at 4°C. The plates were
then washed 3 times with PBS containing
0.06% Tween 20 (PBST) and blocked with
1 % bovine serum albumin in PBS for 1h at
room temperature. After washing 3 times
with PBST, fecal suspension which had been

diluted | : 3 in PBS containing 0.1% Tween

20 and 0.01 M EDTA or serial 4-fold dilu-
tions of purified single-shelled particle of BRV
in PBST were added,
cubated for 2 h at 37°C. After 4 washing with
PBST, 100 #1 of an optimal dilution of the
monoclonal antibody 3AES8 diluted in PBST
was added, and the plates were incubated for
1 h at 37°C. After 4 washing with PBST, 100

and plates were in-

#1 of an optimal dilution of peroxidase-con-

jugated rabbit anti-mouse immunoglobulin
(Zymed) diluted in PBST containing 2% fetal
calf serum, and the plates were incubated
for 1 h at 37°C. After 6 washing with PBST,
200 11 of the substrate, 0.4 mg/ml of ortho-

phenylenediamine (Sigma) and 0.2 #1/ml of

L s
IF - - =+ 4 4+ +
Calf No.l ELISA - =4l A B B
‘_———_—‘f_
IF R S
pateiiaiz Gl Tod A T B om o= s e
— —
1F ik 1
Calf Nou3 rro | ST E 3G
—-__7">
1F =i ek b 0 o ok ] +
Calf No.b 5 1cy R I 2 I T 2 T T S
_+
IF R T T S S S S S S S
Calf Ho.5 g 1sa SR D S R A W A
TR B SR L S i SR RS e
IF - —+ + + + + + + + + + - + = = =
Calf No.6 pjga R R R E o T
m‘r
IF Bhe S RO + + + + il - -
Calf No.7  pi1sa B T T
|
IF e I
Galf Wo.8 7o | TIIiITil
T EEErassmseagmEs 0 a0
IF I R S N S S R . T T T -
GREE W5¥ piiton]  cews ang Gy dpd % ¢ 4 3 B & w2
_+
1F e i B ] +
Calf No.10 i1c, R +
1 1 1 1 1 1 1 ] L 1 1 1
4] 1 2 3 5 6 7 a8 9 o 11 12

Days After Challenge

Fig. 1. Comparison of ELISA using monoclonal antibody and direct immunofluorescence (IF)

using MA104 cells for detection of BRV from feces in colostrum—deprived calves after
BRV challenge. Calves (No1-No6) were challenged with BRV- 1 and calves (No.7—No
10) were challenged with BRV-2. ¥, BRV challenge ; B8, Diarrhea; ’i‘, Death ; X,

Euthanasia; —,No virus detectable: + ,Virus detectable.
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30% H2032 in phosphate citrate buffer (pH4. 8)
was added. After 15 min at room temperature,
reactions were stopped by adding 100 xl of 3
N HzS04. The Agez was read with a micro-
ELISA reader (Corona).

the results were expressed as the ratio of the

For each sample,

Ayqez 1n wells coated with hyperimmune serum
to the Asge in wells coated with preimmune
serum (P/N ratio). A P/N ratio of =2 and
Aygge of > 0.1 were considered positive for the
preliminary test with fecal samples lacking
BRV. The wells containing substrate only
were used to adjust the zero value given by
the instrument.

Direct IF in MAIO4 cells: Fecal samples
were examined for BRV by the direct IF in
MA104 cells using Leighton tubes as described

previously 24).
RESULTS

Reactivity of ELISA to viruses ' The specif-
icity of the ELISA for detection of BRV was
initially evaluated with 14 strains of BRV, 5
strains of other rotaviruses and | strain of
bovine coronavirus. Six of BRV isolated in
our laboratory belonged to bovine serotype |
and others of them to bovine serotype 2. All
of the BRV, regardless of bovine serotype,
were positive in the ELISA. All of other rota-
viruses, which are human, porcine, simian ,
equine and ovine rotaviruses, were also pos-

itive in the ELISA. By contrast, bovine corona-

H—-RBLE AH

virus NCDC was negative in the ELISA.
Comparison of ELISA and direct IF: In
fecal samples obtained from calves challenged
with BRV, BRV was first detected by the
ELISA and the direct IF on postinoculation
days 1 or 1.5, which coincided with the onset
of diarrhea except calf No.8 in which BRV was
detected before the onset of diarrhea (Fig.1).
Positive reactions in the ELISA persisted
until death occured or for 4 to 6 days. An
agreement of 91% between the ELISA and the
direct IF 1n 127 fecal samples from these calves
was reached. IDighty seven fecal samples
collected in field investigations were tested
for BRV by the ELISA and the direct IF.
Twenty two sample$ were positive and 58 were
negative for BRV in the both tests (Table 1 ).
The agreement between the ELISA and the
direct IF was 92% in these samples.
Sensitivity of ELISA: The sensitivity of
the ELISA for detection of BRV was evaluated
by testing purified single-shelled particles of
BRV sgerially diluted in PBST.
showed dose-response curve of the ELISA for
shingle-shelld particles. The ELISA allowed
the detection of less than 24 ng/ml of these

Figure 2

paricles.
DISCUSSION

Rotaviruses are divided into 5 groups, ten-
tatively designated as group A,B,C,D and E

based on serological and genome analysis,

Table 1. Comparison of ELISA using monoclonal antibody and direct

immunofluorescence (IF) using MA104 cells for detection of

BRV from fecal samples in field diarrheic calves.

Direct IF
Positive Negative
ELISA Positive 22 4
(25.3 %) (4.6 %)
Negative 3 58
( 3.4%) (66.7 %)
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Fig.2. Dose-response curve for single-shelled
BRV particles in ELISA using mono-
clonal antibody.

and each group of rotaviruses shares its own

B)

common group ant1gensl Group A rota-

viruses are conventional rotaviruses and a
major agent to cause viral diarrhea of young
animals and children. The common group

antigens of group A rotaviruses are situated

in the inner capsid and called as VP6") Recent

studies have indicated that there are at least 2

VM‘ZLZS), and both viruses

have spread widely among cattle in Japan14’24).

serotypes of BR

The monoclonal antibody 3AE8 reacted
with not only both serotypes of BRV but also
human, poreine, simian, equine and ovine rota-
viruses by the indirect IF and the ELISA.
This results suggested that the monoclonal
antibedy 3AES8 is a group specific antibody
The ELISA using the
monoclonal antibody 3AES8 may be able to

and recognizes VP6.

use detect not only BRV but also group A
rotaviruses from other species.

There have been several reports on false-
positive results from ELISA using polyclonal
antibodies for the detection of viruses in feces
S8 Most nonspecific reactivity is probably
due to the specificity of polyclonal antibodies.
There is a possibility that hyperimmune ani-
mals was infected natually with some agents

before immunization. By contrast, Monoclonal

antibodies ara very. useful to detect virusesin
feces because these react only single antigenic
determinants of viruses. The ELISA system
using monoclonal antibody demonstrated highly
specific reactivity because agreement between

the ELISA and the direct [F was very - high

(92% in field samples and 91% in experimental
samples) and the system reacted all of the
cultivatable BRV but bovine coronavirus which
18 one of major wviral agents causing calf
diarrhea. The fecal samples which were neg-
ative in the ELISA and positive in the direct

IF may contain antibodies agglutinating to

BRV because feces containing antibodies some-
times cause false-negative reaction in ELISA
for detection of BRV and bovine coronaviruses

15)_

The purified single-shelled particles of BRV
were detected in less than 24 ng/ml by the
ELISA. This sensitivity was estimated to be
approximately 107 particles per ml, which is
equivalent to that of electron microscopylg).

In experimentally infected calves, first detec-
tion of BRV by the ELISA almost coincided
with onset of diarrhea, and positive reaction
in the ELISA persisted until death occured or
for 4 to 6 days. This result suggests that the
sensitivity of the ELISA 1s adequate to detect
BRYV in etiological survey. The ELISA using
monoclonal antibody is highly specific, sen-
sitive and capable of testing large numbers of

samples to examine BRV infection in calves.
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Table 3. Digestibility and digestible nutients of feeds

12 TR - w5 AH OAE-E RK
1OTHES 3, ZEEL L THARBEES (ORI N4E TDN
BERETHL I CBERKESE4854 2 1K,
HE & F & ~ .
HEEREL 2kgABAEL LT, boxoavdd L
HES G EE T HFEEERRE THEE L 4»A TEIEHTHELL 2 5 UAE TDN BEEESE
O AR 8 4 kB TET S - 7o, DB LHRTHESTAIR, AMER]L Okg 2BES L
19864F10H 2 519885 1 HE TOMIGHARKT, 4 T, boEOI VYA L VERYTEERLS 85
At o 9 AE TAERE, 9»A8H» 51908 LAETDN B2 BEAH IS HTHRE T 2 MX4 3
B TERFERE Ui, 4B, BEHR O»AEDS i, BEHIZ 3K E bE—RAEE (TDNHTH
14 A2 IEHERH, 140 Al 519 R RE % UEOIVEA L=V 46%, BERE 0%,
e L, b %) FHHHAESH/, MHOBRSERC gy
FLIR LAk ST, HEMici, H#ER 1 4ke 2[EfT 27z KB LRI B HIERS $ 72,
Table 1. Experiment design
Treatment Number Expected daily - Feeding method
of gain in the : -
group animals rearing period Rearing period Fattening period
I 9 14 : mixed ration
concentrate mixture and hay Us% of corn elsgs,
5% of h d
corn silage (2 %/kg body weight), 50% f})f csgcjrirate
I 9 1.2 hay and concentrate mixture .
mixture on TDN
basis)
o 9 10 corn silage (b %/kg body weight),
' hay and concentrate mixture
HREMOBRIAHED IR, MERIDAEE  198THEILAH 519885 | IR LA0R [74 3 2
HoTskvto, & 2 it EAHORS %, £ 3 i V1 (BBFH) Thoto, BEBA—Fr— K35
BRI LR X R EMAR L/, 198641085 5 REED 1 BETH 7, BESMEHEORBLE
198TEI0H AL by 0o v+ 4 L — SDER AR LUEFTRESHEREZR O,
B IFA~157 7] (MBRA~E23W) ch -1,
Table 2. Chemical composition of feeds
Dry Crude Ether N—free Crude Crude
matter protein extract extract fiber ash
(%) (% of dry matter)
Corn silage
1986. 10 ~ 1987. 10 * ! 24.0 9.2 4.6 60.8 20. 4 5i0
1987. 11 ~ 1988, 1*2 29.3 8.8 5.4 60. 7 19.8 5.4
Hay*?
1986. 10 ~ 1687. 7 85. 2 7.3 2.6 48.9 35.3 6.6
1987. 8 ~1988. 1 86. 8 11.9 3.5 48.2 29.4 6.9
Concentrate
mixture (for rearing) 88.1 15.3 4.8 65.2 7.2 7.6
mixture (for fattening) 87.9 14.7 3.9 66. 0 6.9 8.5

*1 1 Material corn is [Daiheigen] (mid-dough stage).

*2 1 Material corn is [Waseminori] (early yellow ripe stage).

*3 ! Orchardgrass (first harvest)

Digestibility Digestible nutients
Dry Cruc_le Ether N—free Qrude DCP TDN
matter protein  extract extract fiber
—
(%) (% of dry matter)
Corn silage .
1986, 10 ~ 1987. 10 #il 66. 5 59.1 82.1 2 66. 2 5.4 70.8
1987. 11 ~ 1988, 1*2 59. 7 42.2 846 68.7 43. 6 3.7 64. 3
Hay * 2
1986. 10 ~ 1987. 1 56. 7 56.5 367 55,2 67.5 4.1 57.0
1987. & ~ 1988. 1 50. 2 51.5 44.2 48.17 57.9 6.1 50.2
Concentrate
mixture (for rearing) 153 76. 1 81.5 85. 1 73.6 11.6 81.2
mixture (for fattening) 78.8 74.8 94.0 87.7 78.5 11.0 82.6

«1 : Material corn is [Daiheigen| (mid—dough stage).

%2 Material corn is [Waseminori| (early yellow ripe stage).

+3 : Orchardgrass (first barvest)
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HE-OBREE L THE RELAHELL, BRE+
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BiEl s X CBREENOER*HIE L. 1/,
B 2 HROHE M, S BB 2R L ER ZHIE L
fo. KEBRERSRH, BRI & KO BRIE &
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BEETHS LI RICERLTAIE Lo, HAOEFRA
RE7~8afctiBAL, o—AEEEBLUKRT
PEMEARIE Ui, £z, B9 ~11EEHo - 2%
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(1988)" ZH W, BN RFEED EORTIIER
HERFEIC L -1,

REELUEER

BB E & 4 1OR L1c, BB TFSE HigikE
1X1.33kg, IK 1. 18kg, MKX 1. 05kg T, I Kicxt
LT IEE89%, MER9%¥TH -1, BRETED
skt 10X 328 ke, MX 305 kg, MX 286 kg T 1
X & mkEET TKA23ke, MED42kg TH 72, B
BlifiickoTid, IXo#EREL, EEfHOFES
HisfdEy [XA51. 27 kg, IXAS 1. 21 kg TH - 72D
e LCMKIE 130 kg & A& WEFIER L, IER
BEHIEEOTE, TR 110k, TK 1. 04 kg, MX 1, 19
kg & X & LEIHAO O BERICERTIZ~14%ED
L7zps, MERFIBEHICEOT LY 1. 2 kg & BIFIHEE
A LNz, BERTHOPEERELL KiRORS
¢ 700 kg, W T IMED 687 kg, IXD 657kgTH -7,



|

44 Fn AL A vEBFOBRNICET Aty RO v A L— V5 E
e BE-AE -5 AB-E B

45

Table 4. Performance of dairy steers Table 6. Dry matter, DCP and TDN intake

T AT e e O L S

!

B S0 (SR T B L O BE RN TER
SNt Ry A v EBELBEERSHTES L
R, HENEXTEEEC Rt AEERE
BHEONLEMELTHL. 55, BELY I, BR
PlicrwEoa vy L—UDABE L-4FEEH
KEOEERERL, RIEERESS Shi EBELT
WE, FEBTH, Bty eoavy -
A& L I K CIEEFICERAOBEOENDE
DRL & bBbhzBIFLEELSS Sh,

WA OEEHEARE R 5 IR L, BRI D
Z1HYYORARE I X THE0.8kgh JURE
filfl5.6kg, IRThrEOa V44 L—U4 ke,

kg TH-t, BEMCBEE Y Eoa V9 L —
Y, ¥EBLIUBEESED 1 B4 0RARI T
TEZNTH16.Tkg, 0.7kg, 5 kg, IKTEFHhF
$115.8kg, 0. Tkg, 4.9kg, IXKTEHhFHh 16.3
kg, 0.7kg, 5 0kgTH -1, BERHELEEHAS
e 1ES o ERANEAERI IRy
o3 A L — 5 256 ke, 341 kg, BESE
2,319kg, IKTrYEoa 44 L— 5 583 kg,
WE 341 kg, BELHK 2 08Tkg, IRTroEDa Y
HA L— 6 d06kg, WHE 345 kg, EEHK 1,819
kg ThH -7, KB I Kich~EEGEH 202kg b
m<b@%n:9ﬁ4v—ﬁﬁ3mkg§<,m2@1

1%z DMEBNER, Flllickn i, IK
5.6kg, NX5 4kg, MK 4 6keg TIKiTHLTIK
1196%, MXIEBIBTH 71z, METIE 1K 4kg,
N8 9ke, MK 9.2kg T I Kickf LT IXI295%,
MEBETH -1z, 1 HY-bd DC P ERRE,
ERMicBLTE, TK0.61kg, TKO0. 50ke, IK
0.34kg &7 0, boEoa w4 A L—UAEHBLE
MBS - & bEL -7, EEHICEOTREX S
REFROBERETSH -1, WADY 1, Hvzy 4
vEBEOBRYEIC b0 Vi L— SOBERS
H LR Tl AR EHEEEEDI0% &L 0 TR

= : 1 I 1
! f L Mke (kg)

t‘I 9mon l4mon 19mon Avg. 9mon l4mon 19mon Avg. 9mon l4mon 19mon Avg. Rering period 771 (5.8) 738 (5.4) 628 (4.6)
E? Rearing period ‘ Fattening period 2,960 (9.4) 2,810 (8.9) 2,888 (9.2)
o Initial wt. (kg) 138 136 134 136 132 142 120 134 129 143 134 135
2 : DCP Intake (kg)
| Final wt. (kg) 323 330 328 328 301 309 305 305 279 200 200 289 ) s 83 (.61) 69 (.50) 46 (.34)
z Daily gain (kg/day) 130 1.3¢ 1.3 133 119 115 121 118 106 101 1.07 1.05 Hering perio _ ' ' :
f: Early fattening period Fattening period 232 (.74) 220 (.70) 226 (.72)
E Final wt. (kg) - 502 508 505 - 474 474 474 - 475 478 476 TDN Intake (kg)
F Daily gain (kg/day) - 126 131 127 - 120 124 121 - .35 1.37 1.35 Rering period 616 (4.5) 569 (4.2) 459 (3.4)
£ halefatlening perind ' Fattening period 2,140 (6.8) 2,032 (6.5) 2,088 (6.6)
E Final wt. (ke) B - 700 700 N - 650 657 - N 687 68?‘ Values in the parenthesis refer to daily feed intake.
i Daily gain (kg/day) - - 110 L1 - - 104 L04 - - 119 119
i .
i Total dail kg/d . . 23 -1 : . _ . . ~ . . - 2 ; o
! otal daily gain (kg/day) 1.30 1.30 1 .19 1.18 1.16 .06 1.18 1.21 SIBIOES £ URA OFMEEE 6105 L, KEOREDE ~ 1= & LTV D75, GREic~1 +

a— 7EFHBLDCP ENEA B AEEEEEDTIS
FCEDLLARBSORE~OEEI I h -t L8
ELT05E, AREBTIH, HdioD C PEEEITH
A EE I LT IR 120 %, MK 100 %,
MEXEFB0H L8 > TH Y, B MREOESIC3ALE
KETIR LA EELNA N - T,

1 B/ o TDN #EHEE, FRics0TIX
4.5kg, MX4.2kg, MK3 4kgT, TRiTx LT
IKI92%, MEER 5% TH -7, EEMD TDNE
MR 1[X6.8kg, MX6.5ke, MKX6E6kgTHD,
[ica LT IIX395%, MXIF98% TH -7,

Table 7. TDN for 1kg body weight gain (kg)

HE0 kgB LUEERE4 1kg, IKTroEDD i ~REEED 560 kg D by ' 3 w4 i il
VYA =9 3kg, EE0IkghbLUREEE .8 L — 2551, 160 kg Bh = 720 Rering period 3.33 3.04
Early fattenning period 4. 60 4.27
Table 5. Feed intake in the period Late fattening period 7.04 6. 93
I 1 it
Rering period . 9 " - : . 4 B2,
o —— B 593 ( 4.3) L2718 ( 9.3) EHICHE TS | kglfficE L TDNREZE T 05 ﬂ%ﬁﬂx%ﬁﬂﬁmﬁﬁﬁﬁmﬁiéiammu%
Hay (kg) 109 ¢ 0.8) 121 € 0.9) 119 ¢ 0.9) Lo MO 1 kg#KiCE L TDN R, Eliis BGOSR E2TOHEBEITH L TEELENS
Concentrate (kg) 770 ( 5.6) 559 ( 4.1) 249 ( 1.8) SUREEMIZHOT T KB LU TR AT 5t~ 73, BRAKRODRELTORAICH LTH
Fattening period BHEAEN T, BES'S oRa o i, Hids B (P<0.01) &7,
Corn silage (kg) 5,25 (16.7) 4,990 (15.8) 5,128 (16.3) TRTERS 2O LEBIRLHE LSS, T0%k HRRE L UERSEE AR g OhT, 5
g”(%°t(k) 1$§E21§ 1£gfigj lgjfg;; DEBEMI BT, FHOHARLSER TR LA WHEEHESE KA hTAE 258 ¢ &
e | | | ’ | HELTO B, ARBTH, IROEERCSIE1  ARSNTHY, ARBRIEDT SEROENS S
Corn silage (kg) 5,256 (11.6) 5,583 (12.4) 6,406 (14.2) kg BIFICH L/ TDNEE [ Kick~8 BIEEAD <, Niz, BASEFHC OO TEBELSD b v o3 v 4
Hay (kg) 341 ( 0.8) 341 0.8) 345 ( 0.8) o L EROERL LN, L— SEBREENE VTSPV ERICEH - T BEELS
Concentrate (kg) 2,379 (53) 2,087 ( 4.6) 1,819 ( 4.0) ERGERE i+ 2 G, BRARE LUE ZERRONT, EFRTRICBIZR /NS -1,

Values in the parenthesis refer to daily feed intake.
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M '3, MR TER L BRI LA
A AlnE CTREFMSBCES LER, Ellfic
HEEE 24 Lo T LT & AR~ D83
ELTHY, RHEROERZChic—H L 1=,

9 —10—-110 — 2 &Hgaicxt o 2 BRIt E oM R
REELEE LA, -1, B2ty
TUYA L= IREENEVEETRESHETS,
TEREEl A TR VRS S, BOBSITE

LAEEDBB LN T, FHERABONRLSE
B AP<C0.01) &4b, BRAKIGAS (A BICL
Fotr> THEBFSIAOSERRic KM L, REPIEI& SR |
oo BEGERLT 5 60D F DI EAI AU
Ehrotc, FHBTH N EBRISOTL, +
WER YA vEBEERRLEASY, MR, %
S8 s, LT x— KRR LR LD 0
&=Lt

KR E OB EICH T 2HREN, B
s L OHRBER < BRABO ST OBRE
x9icmLie ERME ROz Rk, HIEHSHE,
RS, BT a* EIC L TRER (P<0.05)
Lot —F, BRAROHNRIFHMEEELER
LTOEBICH LTHE(PC0.01) &8t 12,
sistraRicks L BRI S BR AR L 0RE

CEBECTRET 3 0ENH 5,
fefiommic >0 Tid, —ikic, E—fEERv:
FRICEVTRIEED LT Lich > TE T 31P&
Ebh s, ZRB T ABICES —FOMEmE R
SN -t, £, IEBIKIZENTHEELEGN
BTt h T OFEFEEAETS 2,

FREER T 2BRARMOPRIER LGNS
1ot SOBBRGHEOERIERE & ble A

ERPEELNLY, BRMO a3 vt -
wERICE > TEBRARICHIRLICENSH 5L L%
FLTV B

(75D, TOMKIESREE THR ZEMEESNT

Table 8. Least—squares means for carcass traits L\Z_)m Ui L, B T SER IE S M 5 51

; _ _ ik i * [ TfE-T S, CNLOME L FETAEEER LI,
Effect ﬁiﬁ:i; Carcass Dressing Prcmtlal Cut— L.dorsi ti‘i{{f 9-10-11rib compsition Offa] poBREIcEL T, HEERSLMEIARKICH- —i. z > \
(d.f) weight percentage weil;ht ability area o Muscle Fat Bone fat ETFL, RAHERT SMEIEMT 2E@ICHE D, ~ v wic, BRMICBT by EeavddL—JRS
(kg) (%) kg) (% (B () (#) (B (% (kg 74— FEBFELHRALLFL o OME" L—HL EBOIEEEOBHER s — ViCRZTESIz OV T
Feed (2)  N.S. NS, N8 NS NS NS NS NS NS Ng foo MM KRR YT YERDIDABSULAR RIS sivic, REMICEY SHRISHER, KT
I 9 269 53.0 189 7.2 36.7 9.8 56. 3 24.3 18.0 27.6 BIOWrABICHENTEEREICEVVEAR L, & BERAIE, 9 —10-11e — 2 PEEEOIEHE&E LUK
I 9 254 52.8 183 71.6 35.8 9.3 57.0 23.0 18.3 27.% 3, AR4OREIES 3 7 -4 v OBEMEDE EEHOHMENEEOE LT TR 1, 2
m 9 251 51.6 184 72.1 36.9 8.6 5T ¥ 22.9 18.0 28.1 BEshTH PO sugis o 5 L OBIEF T 3BIURAICELE,
; : Z{biz o DY L D ERE
Age (2] *k *% Aok * % % *k ik *ok *k *k 3¢, %@f&E@E{Iﬂ PLTHEROYIE B
9 9 152 51. 1 105 69. 1 29.5 5.4 61. 7 6.2 20.2 12.0
14 9 250 51.6 176 72. 1 35.9 11. 2 58.1 22.1 18.6 25.6
19 9 372 54,7 275 73.8 43.5 11.0 51.3 32.1 15,4 45.6 12
FeedxAge (4) N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 10 114
Error (18) E 10
*x 0 P<0,01, N.S. . no significant =
3 91
= 2
> g
Table 9. Least-squares means for physical and chemical traits of M. longissimus dorsi. =3 Al =
= 30 = 7 4
bo +
Number Moisture Crude Hematin Hydroxy Melting Meat color Diameter > & 6 -
Effect of steers fat prolin point ~ e .. .. ofmuscle & @ TS
(d.f.) (%) (%) (ppm) (ag/ml) fatCC) L* 2" B* fiper (um) 3 e -
=
Feed (2) ok * N.S. N.S. * N.S. *  N.S. N.S. E 20 o ,‘5 i o
I 9 72.0 5.0 97.8 21.2 43.3  40.8 16.8 10.5 52.3 3 g
I 9 72,1 4.5 99. 8 18.4 445 393 17.3 10.5 49. 1 a3
m 9 73.8 3.3 91.7 19.2 43.6  41.2 15.5 10.1 50. 9 9
Age (2) *k ok *k *k *ok *k * ok % N.S. 10 4 19
9 9 75. 4 1.3 100. 0 16.1 4.2 4.6 131 11.1 50. 8 T T T 0 T T T
14 9 73.0 4.2 7.1 21.6 0.5 387 168 9.1 50.0 9 14 19 9 " L
19 9 70. 1 Tl 112.1 2.2 46.7 380 19.6 10.9 52.5 Slaughter age (month) Slaughter age ( month)
Fig 1. Offal fat changes during fattening period. Fig 2. Subcutaneoas fat thickness changes
FeedxAge (4) N.S. o N.S. N.S. N.S. N.S. N.&. N.§8. N.S. O: I, Group supplied of concentrate and hay in the during fattening period.
Er (18) rearing period. O I, Group supplied of concentrate and hay in the
0 & T, Group supplied of 2 % body weight of corn silage rearing period.
. . ' e ith trat d hay in the rearing period. A 1l, Group supplied of 2 % body weight of corn silage
*x 0 P<0.01, * ¢ P<0.05, N.S. : no significant O 1m, g:zusosz;:e? :f a;% ::clynweig;t Drf corn silage with concentrate and hay in the? rearing peri(?d-
with concentrate and hay in the rearing period. CJ: O, Group supplied of 5 % body weight of corn silage
with concentrate and hay in the rearing period.
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Fat percentage of the 9-10-11 rib composition (%)
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Slaughter age (month)
Fig 3. Fat percentage of the 9 —10-11 rib
compositien changes during fattening
period.

O 1. Group supplied of concentrate and hay in the
rearing period.
I, Group supplied of 2 % body weight of corn silage
with concentrate and hay in the rearing period.
[J; I, Group supplied of 5% body weight of corn silage
with concentrate and hay in the rearing period.

PBIE E R E S TEICB LT IK 16, Tke, 1
K11 2kg, MX10.8kgd, IXKHMIRBLUIK
CHANRTRECERIZ & - 1225, IEEAIEK T
FE & bHIBkg & IZIFFE UEE D72, BEERTEIC
BE SIS A 50, BEE &844kgTH - 12,

BFIEME i, B TH TR IKT. Tm, IR
57m, MKX3 0m&, HRHAO v £ w1 L
—VRSESE I SECEEICHE 5, LnL, T
OEGAENPR TRICRIEI L AL -1, BE
BHNCH B E AL oh S, SEEIE L 725k
TR, KT~OIEHERL 4L AB T Tio—g&i
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BOEWHBMAEZE T ~ 8 HAYIME OK FISiHhoE X
PR TERT T LICHMERS Y, HEFEDEEAR
LR TR D% & OBE R S v icd B FoshiTid,

Crude fat in M. longissimus dorsi (%)
(42}

0 1 i i
9 14 19

Slaughter age (month)
Fig 4. Crude fat in M. longissimus dorsi cha
changes during fattening period.

(O I, Group supplied of concentrate and hay in the
rearing period,
I, Group supplied of 2% body weight of corn silage
‘ with concentrate and hay in the rearing period.
[d: . Group supplied of 5% body weight of corn silage
with concentrate and hay in the rearing period.
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BREICEERE S ERFEOSEMSA LN, PEET
RRICIZRI32% & 78 =70,

CDkSI, Wi, K TFELUBHAR~DIEHERE
HERETHCEBOTRENS LN 00, JEER
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Effect of the level of Corn Silage in the Rearing Period
on the Meat Production of Dairy Steers.

Takanori NisiMura, Yukinobu Sato, Tosiro Salto

and Etsuji Ura
Summary

The experiment was carried out with 27 supplied dairy breed steers to study the after—effects
of varying the supply level of corn silage supplied in the rearing period. The fattening performan-
ce and meat production in the fattening period were observed. The steers were divided into three
groups. In the rearing period from 4to 9months of age, steers in group [ were fed with hay and
concentrate daily, those in group I were fed with 2% body weight of corn silage, hay and conc-
entrate, and those in group Ml were fed with 5 % body weight of corn silage, hay and concentrate.
In the fattening period from 9to 19 months of age, the three groups were fed the same diet, in
which the feed constitution in terms of the TDN ratio of concentrate to hay to carn silage was
50 : 5 :45. Three steers in each group were slaughtered at 9, 14 and 19months of age.

The results obtained were as follows :

1) Average final body weights in the rearing period for groups I, I and I were 328kg, 305
kg and 286 kg, respectively.

2 ) The average daily weight gain of steers in group I was superior to those in group I and
I in the fattening period.

3) The level of corn silage in the rearing period had no significant effect on the carcass traits,
but it did have a significant effect on the moisture and crude fat content in the M. longissimus
dorsi, the melting point of subcutanecus fat and the a* value for the color of the meat.

4) The effects of slaughter age on the carcass traits and chemical traits of the M. longissimus
dorsi were significant.

5) The subcutaneous and intramuscular fat deposition did not differ among the three groups at
the end of fattening period, but steers in group Il tended to have a lower fat conten.t in the M.

longissimus dorsi than those in the other groups at the end of fattening period.

Key words @ Dairy Beef, Rearing, Fattening, Corn Silage.
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s At

> 7 bF 7 FEIK (73 ) @ Theileria
sergenti {Txf 9 5 HLld A R

SEH MHE - TEE 22 - &
Bt HA# - Bk B

INMEo 77 X+ (Theileria sergenti) HRELCOAUFICHDTHBEEINIz~ 17
—FBLUT ST -T2 HADKRFS L P FH420EA 1408 (R4-508, T4 98) ¥©03
Hicad, ABRSBEICEBOSIC S=+ v (KEF 400 mg, F4200mg), 70w xa2.5
mg/kg, 760 mg/kg EHAMICEE L, T. sergenti OFMEKNEER (Hh
HER) BLUA~AT 7 oy MEZRITHEEEE L, BE5EROZSHOFHHEOFLERT
FUH23~3.0%, BHEHLE~43%TH oo 70053 ¥ 5.0 mg/kg REHCHT
b 1 B S 38%ET, RfsES 1E8E>S 4 BRI TEERASTEERHMN0.5 %0
T, fho 2BEE LT T. sergenti {0347 2 ER R HENREREL .

L, 7290s3a 6.0 mg/kg @1 0EETIRS B FA»011ATHE ToLHHEIIR
iChte-T T. sergenti FHEIWCHEIBMAENC T ERTEL o1, T, oo 435

Ik BERMEZEEARRICED SIS T,

b PEDBREICEFET /YD T 7 X0l
@ s L Cid, BRERDENIEC, BWEH & (LR
e —Ti/sF ) yEEIBELLTCHVORTVS
%3, BRI L Bl LB S BE S AT Y,

FHETI}, RE2TEHLT7F v R3ELELNRT
WS, HARETO T. sergenti FREL I HRE I  UHcE
O/ IE 0 75 X RORETFHICENTH S C &8
BHONTHAA, FAMFEY 4 v 2 EDQRADEN
Db H1IcHBEE OB T Lbirhii T,
Toth, &y 4 L) TREREGR RS L TRIER
B AR RENTITHO TV A, fittEkkasigfEL
TOBRBFTEAYREIEHTE L0, TOEI KRR
OETHE L VS 4 v ) THIOBRSBR AT 5,

TORTHEHSN TS ~2hF 7 ¥/ vEEE
T, Theileria parva®®™, T. annulata %X
UT.sergenti %1 et LCHHTH 3 L LS h
TWh, LdL, Bz 5 T. sergenti i34 5
RIS BHEF FIDUE, LT, 704
YHBED | ETH B 79083 D T, sergenti i<
W4 2%hEA T. sergenti A2 L T 285 I8k
Wi dEEAeTBI L,

MEE L UAER

HEE B L - B LT S SR AR O
BT, WIHAEIZ LT T, sergenti ICRH T AHEF

Th b, BB 1983EFKIC T, sergenti 3534 L T
WISWA F I OASHIcAS V7 4 — FBRU T/
T4 = VT N RO 158 K C1BEIZ AL S
19844F 4 Hiths iy TUETHE Nz RIFED F42780
H2BAT & B, HEHESRET Fooay (v
B ) BLUm s+ v (HE2HE) Th 81811
Frpsia s (2 —trans (4 —t—butyleyclohexyl)
methyl—-3 —hydroxy—1, 4 —naphoquinone) @
50 mg/ ml FRHE T, #HEX/ Y7+ (6 —methoxy—8
— (4 —diethylamino—1-methylbutil) —aminog-
uinoline ) O2HBIBEHTH 5,
AERITA2EAO A4 14T (RREgA 5 88, FH49F) &
2 3FICH, | Bficid v F v AR IZ 400 g,
4T 200 mg 2 RIS L P B E Lz, D 2 BHC
E T nsavERRE L, 2055 1 BhldaReE,
FHEBIC2 5m/kg, 9 1BHCIE 5.0 mg/kg &
ARCEE L, zhFhB2.5, BLOBE L,
[FafEnfg 3 38 L &AM (5 ATE) 5B%kic—
HTiTY, A8 ABLIM LR ET 420 T
F3BELBFAIE LT vd v aRE L (—8oT4
iy 7o a v ARES) | EEOEAIRM LT -
fo (F 1) o Bl A1 BENTIT » ok, AR 2B
B o22B®E CHEAL LT 1 EEIiTY, R
1000472 D T. sergenti SHEFRMIREE (R
HHR) BIUO~=F2 )y ME (H) Z8IF L,
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Table 1. The number of cattle treated with pamaquine and

( /1000RBC)
buparvaquone after simultaneous administration

150 | «—-= Group P
39 4 6 7 8 9 13 14 group Eg-g'ﬂgﬁtg
Group P calves 2 3 (U0 (10 1 201 2 D
COWS 3 4 0 Z 0 2 2 0 1
Group B 2.5 calves 1 3 0 0 0 2 4 2 o )
— 1 4 0 | 0 9 2 2 Administration
Group B 5.0 calves 0 1 0 0 0 2 3 4
cows 0 0 0 0 0 4 2 2 50 -
* ) Weeks after simultaneous administration
** ) The number of cattle treated with buparvaquone
(/IOQORBCJ 0. = 1 1 IR (ST | -! "I | RN W P TN [ | I | fiiocf I 1
150 = 2 4 6 8 10 12 14 16 18 20 22 (weeks after grazing)
e—= Group P Fig 3. Changes in parasitemia ( /1000RBC) (cows)
e=-=» Group B2 5mg/kg
Group B5. 0 mg/kg
100
%) ini i
Administration 40 F Adminieieakion
l = Group P
50 - 77 Group B2 5ma/kg
___________ i Group B 5.0 mg/kz
o NS e
0t 1 1 M N [ S TR TN S NN DA N i | 1
=] 2 4 6 8 10 12 14 16 18 20 22 (weeks after grazing)
Fig 1. Changes in parasitemia ( /1000RBC) (calves) 20 |
(%’) 0 0 " L 1 1 1 i i n " N 1 L L i . E " n 1
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Antitheilerial Activity against Theileria sergenti of

Buparvaquone : A Comparison with Pamaquine

Tsunao Hira1, Takuji Kupo, Kiyokazu Morr

Sadaoc Owoe, Hiroshi TsuneMiTsy

Abstract

The antitheilerial activity against Theileria sergenti of buparvaquone and pamaquine was
compared among three groups of beef cattle grazed on a pasture contaminated with T. sergenti
for the first time.

Each group consisted of 5 cows and 9 calves. The first group was treated with a single
dose of 200 and 400 mg of pamaquine in the calves and cows intramucularly (i.m.), respectively.
The second and third groups were treated with a single dose of 2.5and 50 my/kg of buparva-
quone L.m., respectively. The antitheilerial agents were administered to all the cattle in the fifth
week of grazing, when the average parasitemia levels of the three groups were 2.3 -3.0% in the

calves and 3.5 —4.3% in the cows.

The antitheilerial activity against T. sergenti of a single dose of 5.0 mg/kg of buparvaquone
lasted longer than that of the others.

In this experiment, no clinical side effects with the administration of buparvaquone were
chserved.

Key words ! buparvaquone, Theileria sergenti, antitheilerial agents, beef cattle.
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Comparative Digestibility of Total Mixed Ration

Based on Corn Silage with Hay or Low Moisture

Grass Silage by Lactating Cows and Sheep

Kentaro DEeoka*, Masahiro Oxamoro *, Satoshi Hara

and Sueharu Iton
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Table 1. Ingredient and proximate cemposition of total mixed ration including

either hay or low moisture grass silage fed to lactating cows and sheep.

Supplemental forage

61
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Table 3. Apparent digestibility and nutritive value of tolal mixed ration including

either hay or low moisture grass silage by lactating cows and slieep.

Item

Hay

Low moisture
grass silage

Ingredient composition

(%

dry matter basis )

Corn silage 47 47
Hay 24 =
Low moisture grass silage - 24
Formula feed 24 24
Soybean meal 5 5
Proximate composition (%)
Dry matter 42. 4 38. 3
(% dry matter basis)
Crude protein 13.6 13.6
Crude fat 3.1 Skt
Nitrogen free extract 54.4 53.5
Crude fiber 2.8 227
Crude ash Tl Tl

Table 2. Body weight and feed intake of cows and sheep, and milk

B Supplemental forage
Trait Hay 2 Low moistura grass silage 2
Cows Sheep Cows Sheep
Apparent digestibility (%)
Dry matter 64.8 =k 69. 6 64.3 65.6
Organic matter 67.1 % 713 66. 7 67.6
Crude protein 63.6  x 70.1 60. 8 63. 5
Crude fat 78.7 80.2 4.7 72.8
Nitrogen free extract 70.6 >k 74.1 69. 9 1.1
Crude fiber 59.0 *x  63.9 61. 6 61.0
Nutritive value
Digestible crude protein 8.7 =k 9.5 8.3 8.6
Total digestible nutrients 65.4 > 69. 4 64,8 65. 6

a Means separated by asterisk were significantly different (k- P<.05 ).
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yield of cows.

Supplemental forage
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Trait Hay Low moisture grass silage
Cows Sheep Cows Sheep
Body weight (W), kg 638 96 678 95
Dry matter intake, kg /day 18.2 2.1 18.9 2.0
Dry matter intake /W, % 2.9 2.2 2.8 22
Dry matter intake /W %™ o/ko 143 69 133 67
Milk yield , kg /day 26. 2 = 25.1 —
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Production of ‘Foals by Transfer of

Frozen Stored Equine Embryos

Yusuke YamamoTo , Akira Minamiuasa1l and Takuji Kubpo
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Table 1. Development of frozen stored equine embryos after transfer to recipient mares
D =
B Days after ) amage 2 Synchrany I
mbryo I T g Stage of Plunging to zona Recipient .between donor R
No. donor mare embryos temperature pellucida mare No. and recipient caul
or capsule mares (days)
1 6 EB =31'C + 1 -2 Pregnant
2 7 BC —31°C + 2 -1 Not pregnay
3 6 BC =31 =i 3 -2 Not pregnap
4 7 EXB —-31C + — - -
5 6 ER —~33°C — 4 - Pregnant
6 6 BC —~338°C = 5 Not. pregnap;
7 6 BC -33C + - — -~
8 7 EXB —33E + - - -

E B ! early blastocyst, BC : blastocyst, EXB : expanded blastocyst

Table 2. Birth weight, gestation length and sex of foals

Hoditors Birth weight

Gestation *

of foal length sex of foal
iHgES N (kg) (days )
1 35 350 female
4 40 341 female

*Length from the date of ovulation to the date of foaling in the

recipient mare.
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LIRS —3BCOLL—38Cicbb~, @fgomE T
DFRELENRGOC L 2Bk, —RBCTHRIRERIC
BHELIEOBHEARTITY, SSBRELECL S,
E-T, MEEFICERRT HEEIC OV TS EBAK
LTRSS 208 R85 49,

et L 1D RO BEERIORE 2 7 — 23 A1 AR
(2 ) BLUMBRE (36 Th-7r45, 24
T b HREE (BE2, 4) »oBohr,
HI & IRERIIC W e B B BAIT S\ T, FTHIO &
D ETHREIE CARICS 5T LB it anT
VB EOID, EABIC K BER bR AR
Litcs

BT 6 BEOMERIC A5 oEMAEO T
J&IC capsule & FFIXh B IEHIAY: D < BEHLEH
MAlEnBESicin, 1 HEUEEHEESEE L

BELIE L bHINEIHEE TRIFEREL TV 3
YD 2 O EBBOEE & LT BRI L b o
TOIEWVD, TERNTORORITICER fE) 4 8-
LT3 EHEShTH A, KRBT, -
fRiRFERT & 3T capsule D—EARIE L T IR
5 BEFIE LN,

Eil 3
AR L, ZIBAR IR L T vk
MHER BRI R EORRRB A s b - L4,
X i3

1) BETTERIDGE,K. J., M. D.EAGLESOME, D.
MiTcHELL, P.F. FLoob and R. BERIAULT:
Development of horse embryos up to twenty

observations on

135 @ 191 — 209.

two days after ovulation :
fresh specimens. J. Anat.,

(1982).
2) CZLONKOWSKA, M., M.S.BOYLE and W.R.

Fig 1.
recipient mare (No.1) .
i o 2
Fig 3.
recipient mare (No4) .
Fig 4.

ALLEN : Deep freezing of horse embryos.dJ.
Reprod. Fert., 75 485 — 490. (1985).

3) Froop, P.F.,K.J. BETTERIDGE and M.S.
D1ocEE ' Transmission electron microscopy
of horse embryos 3—16 days after ovulation
J. Reprod. Fert., suppl., 32 319—327. (1982) .

4) GINTHER , O.J. ' in Reproductive biology
" basic and applied aspects.

0. L., ed.) 240.

Cross Plains, Wisconsin. (1979) .

of the mare

(GINTHER , Equiservices.
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Fattening of Holstein
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Steers by Feeding Barley

Whole Crop Silage.
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Table 1. Chemical composition and digestible nutrients of feeds
i?iter g;;i}?n E::?:;ct eimf;ii Ef;:je g&f}?de DU TN
(%) % of dry matter
Barley silage 27.8 7.5 1.6 55,7 25.0 10. 2 3.2 56. b
Hay 86. 8 11.9 35 48 .2 29. 4 6.9 6.1 50. 2
Concentrate 88. 1 15.3 4.8 65. 8 7B 7.6 11.6 81.2

Table 2. Performance of dairy steers fed by barley whole crop silage

BS? Control s.e.”

Feed intake (kg)
Barley silage 2,042 = -
Hay 228 336 -
Concentrate 2, 263 2,943 =
DM intake (kg) 2,749 2,885 75.6
TDN intake (kg) 2,033 2, 253 56. 2
Initial wt. (kg) 264 261 3.5
Initial age (month) 8.0 8.0 0.6
Final wt. (kg) 640 652 15.:3
Final age (month) 18. 2 18. 2 0.6
Daily gain (kg/day) 1.22 1.26 0.1

a [ Barley wholecrop silage
b : Standerd error of treatment difference

Table 3. Carcass traits of steers and
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physical and chemical analyses of

M. longissimus dorsi in the experimental animals.
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P BS?® Control ‘ g.e.l
Carcass wt. (kg 354 362 12. 8
Dressing percentage (%) hh: 3 55.5 0.7
No. of steers liver was condemned 3 1 -
Cut meat wt. (kg) 265 269 10.0
Cutability (%) 74.8 74.3 0.5
s orade B3:1,B2:11 B3:5,B2:5,C2:2 -
Marbling score © 2.58 2.75 0.8
Moisture (%) 70.6 69. 2 L.
Crude fat (%) 7.0 8.3 2.0
Total hematin (ppm ) 74.1 77.5 5.3
Meat color L* 40. 6 38. 7 1.5
a* 2.1 21.0 0.5
bhx 10. 4 11.0 0.3
Melting point (°C) 48.8 48.9 0.2
Fat color L* 82.6 84.5 1.4
a* 4.1 4.2 0.5
b>* 11.7 11.6 0.9

a * Barley wholecrop silage :
b * Standerd error of treatment difference
¢ : Average value of Beef Marbling Score 8)
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Protection against Bovine Rotaviruses in Newborn Calves by

Continuous Feeding of Immune Colostrum

Hiroshi Tsunemitsu, Mitsugu SeiMizuY, Tsunao Hirar, Hiromi Yonemichi,

Takuji Kupo, Kiyokazu Mor1, and Sadao OnoE

Jpn. J. Vet. Sci. Vol 51 Na2 300~ 308 (1989)

Three pregnant cows were inoculated intra-
muscularly with inactivated vaccine to bovine
rotavirus (BRV) serotype 1 (BRV-1) and
serotype 2 (BRV—-2) . Serum neutralizing an-
tibody (NA) titers against both serotyes inc-
reased significantly after immunization, NA
titers of colostrum obtained from immunized
cows against BRV—1 and BRV—2 were 29286
and 38109, respctively, which were significantly
higher than those from non-immunized control
cows. Nine and 6 colostrum deprived ‘calves
were orally challenged with BRV-1 and BRV-2
respectively, and monitored for clinical mani-

festation and viral shedding. Five calves of

1) Hokkaido Research Station, National Ins-
titute of Animal Health, Hitsujigaoka 4,
Toyohira, Sapporo, Hokkaido 081,

them, 3 with BRV-1 and 2 with BRV-2, re.
ceived 2! of milk replacer supplemented with
10% immune colostrum 2hr before challenge
and twice daily for the first 5 days after cha-
llenge. Other 10 calves, § with BRV-1 and 4
with BRV-2, were fed only milk replacer ag
controls. All control calves developed severe
diarrhea and shed a large amount BRV in
feces, beginning from 24 to 48 hr after challe-
nge moculation. On the contrary, all calves
but one fed colostrum supplement remained
chinically healthy after challenge, and BRV
was not detected in their feces during feeding
immune colostrum. The possibity that contin-
uous feeding of immune colostrum is capable
of preventing newborn calves from diarrhea
associated with BRV and viral shedding was

suggested.

Effects of Climatic Factors on Heat Loss from a Heat Loss Simulator

for a Young Calf Exposed to a Cold Qutdcor Environment

Masahiro Okamoro”and Akio Sone?

Jap. J. Livest. Management. Vol 25 No 2 47~53 (1989)

The effects of air temperature, air movement,
snowfall and rainfall and direct solar radiation
on heat loss from a heat loss simulator for a
young calf were examined. The heat loss sim-
ulator, a cylindrical in shape was covered with
tanned with tanned calf fur and filled with an
ethylenglycol solution controlled at 39°C. Heat
loss from the simulator exposed to a cold out-

door environment was measured by heat flow

Present address :
1) Takikawa Livestock Research Station,
ARS Hokkaido, Takikawa, 073.
2) Hokkaido Chikusan kai, Sapporo, 001.

transducers. Direct solar radiation reduced
heat loss remarkably. A regression equation
was derived relating heat conductance of the
simulator to wind velocity and was found to
be linear. A multiple regression equation to
predict heat loss from the simulator from air
temperatura and wind velocity was also der-
ived. The coefficient of determination (R%) of
the equation was 0.756. Heat conductance of
the simulator increased during snowifall and
rainfall. The effect of rainfall on conductance
was greater than that of snowfall. Dry pow-

derlike snow had little effect on conductance.
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