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Table 1. Experimental outline.

Exp. Group No.of calves Feeding regime

Hay Age on digestion trial (wk)

I 1 4 Formula feed-restricted Orchardgrass Ist cut
2 4 Hay-ad lib Orchardgrass 2nd cut 7-25
3 4 Alfalfa cubed
131 4 4 Mixture of formula feed? Orchardgrass Ist cut-A
5 4 and hay-restricted Orchardgrass Ist cut-B 7-25
6 4 mixing ratio Orchardgrass 2nd cut
Age (wk) formula feed hay
3-13 6
14 - 25 4
1 7 8 Mixture of formula feed? Orchardgrass lIst cut 7-13
and hay-restricted (two calves:7-25)
mixing ratio
[ formula feed 6
hay
v 8 6 Hay only-ad lib Orchardgrass lst cut 27
9 6 } Orchardgrass 2nd cut

1) 2-14 wk:calf starter, 15-25 wk:growing mixture
2) 2-25 wk:calf starter
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Table 2. Feeding regime.

Age Exp. I Exp. II Exp. 11
(wk) Milk Formula feed” Hay Milk Mixed diet? Milk Mixed diet®
(kg/day)

1

2 Trace l Trace ] Trace

3 Trace Trace 0.3

3.0 3.0 3.0

4 0.4 0.4 0.5

5 0.6 0.8 } 1.0

6 0.8 1.2 1.2

7 1.0 1.5 1.4

8 1.2 1.8 1.6

9 1.4 2.1 1.6
10 1.6 2.4 2.0
11 1.8 2.6 2.0
12 2.0 s 2.8 2.3
13 1.8 ad lib 3.0 2.3
14 1.6 3.0 2.7
15 3.2 2.7
16 3.4 2.8
17 3.6 2.8
18 3.7 2.8
19 3.9 2.8
20 15 4.0 2.9
21 4.1 2.9
22 4.3 3.0
23 4.4 3.0
24 l 4.5 3.1
25 4.7 3.1

1) 2-14 wks of age:calf starter, 15-25 wks of age: growing mixture

2) 2-14 wks of age: calf starter 6 and chopped hay 4,

15-25 wks of age:growing mixture 4 and chopped hay 6

3) calf starter 6 and chopped hay 4
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Table 3. Chemical composition of experimental feeds.

. n ; -
: Dry Organic Crude Ether Nitrogen Crude Cell wall Acid Acid
Exp. Group Feed . ree . . detergent detergent
matter matter protein extract fiber  constituent . R
extract fiber lignin
(%) (% of DM)
I Orchardgrass
1 83.7 . 92.1 9.1 2.2 42.9 37.9 73.7 45.5 5.8
Ist cut-hay
Orchardgrass
2 85.3 87.8 12.5 3.9 37.8 33.6 66.1 36.6 4.0
2nd cut hay
Cubed
3 - 83.5 87.2 20.3 2.6 39.3 25.0 41.9 32.0 6.4
alfalfa hay
I Orchardgrass -
g TCRATGEIESS g0 912 105 2.4 412 371 710 442 61
1st cut hay-A
Orchardgrass
5 re £ 83.8 89.5 11.2 2.0 40.2 36.1 65.7 43.4 5.2
1st cut hay-B
Orchardgrass
6 renardera 81.8 87.7 12.2 3.7 37.3 34.5 63.3 40.7 5.0
2nd cut hay
it hardgras
g Orchardgrass o o g1 9.8 1.9 422 387 732 479 65
1st cut hay
v hard
8 Orchardgrass 84.4 91.8 8.8 1.9 43.2 37.9 69.1 45.4 6.2
1st cut hay
hardgrass
9 Orchardgra 81.9 90.4 12.7 2.4 42.6 33.1 67.9 41.6 4.5
2nd cut hay
I-M 1.7 Calf starter 84.4 94 .4 19.9 5.4 61.9 7.2 15.6 9.2 1.7
Growing mixture 84.3 93.9 19.4 3.7 66.0 4.8 14.0 6.8 1.8
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Table 4. Live weight, daily gain and feed conversion ratio.

Age (wk) Live weight Daily gain Feed conversion ratio
Exp. Group 7 17 25 7-17 7-25 7-17 7-25
—— (kg) (kg)
I 1 63.0 123.4 172.0 0.87 0.87 2.4 2.9
2 69.2 134.8 182.2 0.93 0.88 2.9 3.8
3 65.2 125.9 178.4 0.87 0.90 3.1 3.7
11 4 65.8 120.9 162.2 0.79 0.76 2.8 3.6
5 65.0 119.0 163.1 0.77 0.78 2.8 3.5
6 60.0 113.6 159.3 0.77 0.79 2.8 3.4
m 7 59.6 102.6 - 0.62 - 2.9 -
Table 5. Intake of hay (Exp. I).
Age (wk)
Group
8 9 10 11 13 17 22 25
(g/day)
1 495 495 625 590 589 779 1408 1849 2304
2 523 791 987 1018 1304 1339 2369 2889 3315
3 569 731 948 1328 1261 1636 2398 2971 3341
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Table 6. Chahges with age in digestibilities of rations for experiment I.

A k
Item Group ge (wk)
8 9 10 11 13 17 21 25
(%)
1 68.7 69.7 69.1 69.0 70.1 70.9 64.2 63.6 62.4
Dry
matter 69.5 64.0 68.3 66.4 71.3 68.5 66.1 66.7 65.3
72.8 72.1 68.0 68.5 67.9 69.5 65.4 62.1 66.4
1 69.7 70.8 70.3 70.0 70.7 72.3 64.5 64.1 62.9
Organic
atter 2 70.9 65.9 70.0 68.4 72.9 70.5 68.4 68.6 67.1
3 74.8 74.2 70.0 71.0 70.2 71.8 68.3 65.3 67.9
1 59.1 64.4 63.6 64.8 65.1 67.0 60.1 61.2 62.5
Crude
orotein 2 63.6 58.3 63.4 61.7 67.2 65.7 61.5 62.5 61.8
3 74.0 73.0 70.3 70.9 68.6 72.3 68.4 69.6 73.0
1 69.8 70.5 65.2 69.0 66.1 68.5 68.0 60.0 53.7
Ether
extract 2 61.6 56.2 66.0 53.9 62.2 54.4 58.0 50.7 50.7
3 68.2 69.7 64.8 68.1 67.7 67.5 63.7 49.8 47.7
Nitrogen 1 76.1 77.9 76.3 76.9 78.3 78.7 67.8 67.8 66.7
free 2 76.5 71.2 75.1 74.2 78.2 75.1 71.0 72.5 67.3
extract 3 81.8 80.9 77.4 76.8 78.5 78.3 76.1 73.4 76.6
1 59.2 55.0 59.4 53.1 53.5 57.7 61.5 60.3 59.7
g;;:ﬁe 2 643 611 635 625 667 666 705 6.7 740
3 56.0 53.8 47.0 48.5 46.0 52.1 47.0 42.7 44.3
: 1 79.9 81.2 81.4 82.4 83.2 83.1 78.2 77.2 77.2
Cell -
o tent 2 80.6 78.1 81.6 79.9 83.4 82.1 77.0 76.2 73.9
3 85.6 85.1 82.8 83.2 83.0 84.1 80.8 80.0 83.0
1 50.0 48.0 48.2 43.3 419 48.5 47.5 49.8 48.8
Cell wall 2 452 421 47.7 4.3 52.8 46.6 54.2 57.3 574
constituent
39.8 37.1 29.6 32.4 28.7 31.2 32.1 25.8 33.8
Acid 1 48.6 43.6 44.0 40.5 38.8 43.1 41.8 4.1 45.5
detergent 2 41.2 32.4 38.6 31.8 454 36.5 414 46.4 49.0
fiber 3 408 367 325 343 313 327 315 26.0  35.0
1 52.1 54.6 54.3 47.4 46.4 56.8 56.2 58.5 53.8
Hemi- 2 49.8 53.0 58.9 57.9 61.1 58.4 68.9 70.3 69.2
cellulose
3 37.1 37.7 24.2 27.6 21.9 34.2 33.5 25.5 30.6
” e V) HEBOREL LI L - T, HibEeNE

LT Lo bbb, EE HHERS
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Table 7. Changes with age in digestibilities of rations for experiment II and III.
Age (wk)
It Gro
em R 7 9 11 13 17 21 25
—(%)
4 68.5 68.7 68.1 68.9 62.1 62.5 65.1
Dry 5 67.5 68.2 68.5 69.7 65.0 64.3 64.8
matter 6 65.3 66.4 69.6 69.0 67.4 62.3 66.0
7 68.4 68.7 — 68.2 67.1 64.4 65.9
4 70.2 70.7 69.6 70.3 63.5 63.9 65.9
Organic 5 69.6 70.2 70.3 712 66.9 66.3 67.7
matter 6 67.9 69.7 70.0 70.5 69.3 63.8 66.6
7 70.2 70.6 — 70.0 68.5 65.9 67.3
4 63.8 65.3 66.3 68.0 62.0 61.2 65.2
Crude 5 64.1 65.2 68.0 69.1 63.8 63.7 65.0
protein 6 55.4 59.2 63.3 63.3 57.1 54.8 60.5
7 63.1 67.2 — 67.9 69.5 67.8 71.9
4 82.5 82.0 82.9 84.2 75.0 75.8 76.6
Cell 5 84.1 84.3 84.7 84.2 77.3 76.6 78.7
content 6 80.7 79.7 81.3 81.3 75.4 72.8 74.1
7 81.7 82.5 - 80.2 81.6 82.6 83.5
4 44.2 45.6 42.6 44.2 47.7 48.1 52.0
Cell wall 5 37.5 38.5 39.3 43.2 50.4 49.5 50.6
constituent 6 34.2 39.0 46.0 43.0 57.1 48.8 53.3
7 44.8 4.5 — 47.7 44.6 37.8 40.1
4 41.0 415 38.8 38.9 40.5 42.8 48.1
Acid 5 39.5 41.7 116 44.9 47.8 47.2 49.6
detergent
fiber 6 26.8 25.1 39.5 37.2 48.7 39.7 43.7
7 47.3 44.8 — 46.3 42.3 37.4 39.8
4 48.8 52.1 48.4 47.2 58.9 56.4 58.3
Hemi- 5 34.2 32.7 35.1 40.3 54.9 53.4 52.4
cellulose 6 46.4 61.9 56.8 52.5 70.6 64.0 69.5
7 40.4 43.9 — 50.1 48.7 38.4 40.7
Table 8. Digestibilities of hays for experiment .
: Cell Acid
Group Dry Organic Crude; Cell wall detergent  Hemicellulose
matter matter protein content constituent fiber
(%)
8 53.2 55.6 44.3 54.4 52.6 46.9 62.2
9 55.6 58.1 54.5 45.9 60.4 51.9 73.9
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The Effect of Sources and Proportions of Hays in the Ration on Digestibility of
Weaned Calves

Masahiko OKUBO, Ryozo OURA, Junjiro SEKINE and Yasushi ASAHIDA
(Faculty of Agriculture, Hokkaido University, Sapporo, Japan)

Summary

1. The effect of sources and proportions of hays in the ration on digestibility was studied on weaned
calves. Calves were fed orchardgrass Ist cut (OG-1), 2nd cut (OG-2) and alfalfa (AL) hay at different
proportions to concentrate.

2. At same concentrate level daily gain was similar on different hay feeding, while the voluntary
intake of OG-1 was lower than OG-2 and AL.

3. As the proportion of hay increased in the ration, digestibilities of dry matter and organic matter
decreased while that of crude protein was not changed. Digestibilities of fiber fractions increased
on OG-1 and OG-2 feeding and decreased on AL feeding as the increase in the proportion of hay.
Increases with age in digestibilities were partially observed in several trials.

4 . Digestibilities of crude protein on AL feeding were higher than others, while those of fiber fraction
were higher on OG-1 and OG-2 feeding than AL feeding. No definite difference was recognized
between OG-1 and OG-2 feeding.

5. It was concluded that orchardgrass hay was superior for developing functions of fiber digestion in
weaned calves and there was no considerable difference in fiber digestion between 1st and 2nd cut
hay.



