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Fig. 1. Changes in the body weight of dams (ratio to the
weight at parturition).
C : Not fed supplementary concentrate to dams but calves,
NC: Fed supplementary concentrate to dams, not to calves.

Table 1. Changes in suckled milk (kg) per one calf

Age of calf (week)
Trait
2=4 4-8 12-16 16-21 21-26
s 62+08 6409 63+10 60+09 58+16 58+ 20 ke/head/day
(n=20) (n=20) (n=10) (n=10) (n=10)
NC 67+09 72x15 66%+12 70+11 69+05 52410
(n=14) (n=14) (n=4) (n=4) (n=4)

Values are mean = standard deviation (SD)

C : Fed supplementary concentrate to calves, NC: Not fed supplementary concentrate to calves.



BHASL BB X AW FITRES) & RIFERRR 3

IS, (REZALICHL L 2 EmZ2 R L2 (X2).
THOFHREIL, BIRIOXAVERT 28.2kg, 342°H
finlF 94.7kg, 6 A H finh¥ 148.8kg. #4 L fil v > [X 0 A= e A
1% 26.9kg, 3 FfibhE91.5kg, 624 il 139.7kg & |
LTI E D TEMNENTH -7 (£2).,
FAOFHRIREE, 0-4 TR LAV XD
TR (p<0.05) IZ@h-7=4%, ZTOHRIZHEHILZE T,
BEINX DS A HEFE L2 (%3),
FAOERENE, ERONEE 3 2 MO A& »HEE
[FRETdH - 7248, 62 AT HEN X 0 A A3 L il
BX LD R kEWEAIZH D, TR 6 2 Aol T
MEIWX DS DB (p<0.05) IZKkEh -7 (F4d).

[2 3 i30T (6:00 ~ 18 :00) 0 5l fi v > fil o 25
HOM AR L8 DTh 5, MifE& $12, PIndERE
FEE ORI i IS BORT 2 diira 23 s > 7228, Hilis

10 10
—8—BCS(C)
—O- BCS(NC)
8 FAT(C)
— O~ FATINC!

Body condition score (point)
o - ~N w da o - -~ o w
6 = N B & e e o~ w w
Thickness of subcutansous fat (mm)

Months postpartum

Fig. 2. Changes in the Body Condition Score and thickness
of subcutaneous fat at the back of dams.

BCS: Body condition score, FAT: Thickness of subcutaneous fat.
C (n=10), NC (n=7): See footnotes of Fig. 1.

Table 2. Changes in mean body weight of calves

, Age of Calf
ASMERN 2D AU T RO A G L, BSR4 50 U T L At birth 90 day 180 day
g 2 g 23 A 6tz Aol T o 14 5 fal o slkE C 282+39 947+106 1488+ 19.3ke
feiTlhid, 1996 4, 1997 -0 2 MOJsE L & O AW @=20) | (0=20) (n=10)
PiAS L A Nt b o I Q|7 AR (171D & X708 138 A (X1~ G e S 0N NC 269+41 915+99  139.7 =226
2 2 * o = . =14 =14 -4
MR B A5 L, FHE 3 50 B C LA RUR i ) i
" . - Values are mean = SD
WA B2 A L7z (% 5). C, NC : See footnotes of table 1.
Table 3. Mean daily gain of the calves with or without supplementary concentrate
Group/Age of calves 0-4 4-8 8-12 12-16 16-21 21-26  (week)
G DG (kg/day) 0.80™ 0.65 0.73 0.75" 0.73 0.73 kg/day
SD =+ 0.09 +0.19 +0.16 01 +0.13 +0.23
(n=20) (n=20) (n=20) (n=10) (n=10) (n=10)
NC DG (kg/day)  0.94% 0.56 0.61 0.45" 0.57 0.72
SD + 0.22 +0.21 +0.20 +0.26 +0.24 + 0.22
(n=14) (n=14) (n=14) (n=4) (n=4) (n=4)
Values are mean + SD
C, NC : See footnotes of table 1.
abMeans in a column with different superscripts differ (P<0.05).
% Corrected by sex adjustment
Table 4. Mean body measurements of the calves at birth and 3 and 6 months after parturition
Part Wither hight Body length Chest width Chest depth  Thuri width  Rump length Hert girth
Trait G NC G NC (0 NC C NC C NC C NC C NC
Avbioth 66.1 65.0 572 603 136 136 249 250 170 168 198 198 69.0 68.2“"
csiesiaseo b o0, E23 L89 £50 k16 14 +16 L14 412 £10 +10 14 £28 £44
3 months 85.5 86.4 86.1 855 215 205 391 387 262 258 299 296 105.0 1029
e £29 k25 50 £43 £19 £21 +19 £12 +£16 £13 +13 £16 £52 £40
— 97.3 96.6 102.7 1005 284 274 466 450 311 306 346 343 1268 1203
=32 15 56 £51 E£21 H£28 *14 14 £271 +£13 £10 +=13 £38 =*61

Values are mean + SD
C, NC : See footnotes of table 1.
b Values with different superscripts in the same row differ significantly (P<0.05).

At birth and 3 month, n=20 (C) and n=14 (NC) and at 6 month, n=10 (C) and n=4 (NC)
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Fig. 3. The number of calves eating concentrate during observation time.
Table 5. Mean frequency and duration of concentrate intake of calves in treatment C
1996 1997
Year 9 T 5
Date of observation (month/day) 9/30 10/23 11/ /9 10/16
(n=10) (n=10) (n=10) (n=10) (n=8)
Age of calf (day) 55.6 78.6 100.6 109.0 136.0
S s i 133 . _"__‘_1_3_3 _____ i_ 33 +350 o o 306
Eating frequency (times/calf) 5.2 7.4 6.9 7.6 174
SD 3 2.8 £ 5 + 47 + 48 + 42
Eating duration (min. /calf/one time) 2.8 32 5.5 6.0 4.6
SD _i 09 + 0.7 = L5 + 19 + 05
Total eating duration (min./calf) 15.F 24.1 35.7 41.3 79.8
SD X 93 o= YA | 2215 257 221
Amount of concentrate eaten (kg/calf) * 0.15 0.47 0.99 2.00 3.83

Values are mean == SD
*Total amount of concentrate eaten (kg) + Numbers of calves
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Nursing ability of crossbred (Japanese Black X Holstein)
cows on pasture and the effect of supplemental nutrition
upon the twin calves and their dams

Mari Aokl1, Koji KIMURA, Osamu Suzuki” and Makoto HIRAKO

Department of Animal Breeding and Reproduction

" National Agricultural Research Organization
Summary

The aims of this study were to evaluate the nursing ability of crossbred (Japanese Black X Holstein) cows for
twin production and the effect of supplemental nutrition on grazing calves or their dams. Seventeen pairs of twin
calves (34 calves) grazed with their dams were divided in two groups. Ten pairs of calves were given concentrate diets
ad libitum whereas their dams were not supplemented with concentrate (group C). The other seven pairs of calves
were not given concentrate while their dams were supplemented with 1 to 2 kg concentrate daily (group NC). Mean of
suckled milk yield was 6.1(C) and 6.6kg(NC) per one calf. Body weight and body condition score point of dams were
decreased during the study period. Concentrate intake of calves in group C increased as they grew, especially after 3
months age. During 0 to 4 weeks age, significant difference (P<0.05) was observed between two groups in the weight
gain of calves, 0.80 (C) and 0.94 (NC) kg/day. However, during 4 to 26 weeks age, the mean daily gain was higher in
group C than in the group NC, whereas no significant deference was found in suckled milk yields. In the body
measurements of calves, both groups were similar at birth, but group C were rather bigger at 3 and 6 months age than
the group NC. These results suggest that supplementary concentrate for twin calves with their dams under grazing was
effective from the first month after parturition. And, it is suggested that the supply of the concentrate are needed for
the dams in the pasture where supply of grass is inadequate.

Key words: Crossbred, Twin calves, Grazing, Daily gain, Supplementary feed
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