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Table 1 Chemical composition and GE value of feeds (DM basis)
Ether .
DM NFE C.Fiber C.Ash GE
extract
% % % % % % MJ/kg
Milk replacer 91.7 33.6 13.7 44.0 0.7 8.0 21.2
Starter, pelleted 87.6 23.1 3.1 62.8 4.4 6.6 18.3
Starter, steam flaked 87.4 24.5 3.1 60.7 4.9 6.8 18.4
Orchardgrass hay 86.8 12.1 3.4 46.8 29.9 7.8 19.1
CA-2R) Ik NBIEL:, BBRPZENLT— WL7z, 1 H%EY) O8RS BRI EITR A A RERE

BIFEICEBEA L L T —XBEERY, H
WL CHIE L 72, IERERIE, HMERBRNOR
%2 A, wAZ#EICE > TEBLL, BRY
Z3REU3 1 B 9@, 1593 24T, LPG 7+ 74
H— (ARS8 GCG-55CRY) % H v Oy,

CO;, N, CHZ B2 BIEL 72, BARAERIIHAR 1
Tl IEE B IIFE % B vy, Zuntz-Schumberg &%
P LEH L, RE 2 T3 Brouwer?oy X % VW&

NBFEEEDFEMEL» LBE L7z,
S—BHERORELRET 20, AB1 TR
2:HER LD 2 8MMEI, RE2 TIX4BE N 4
BRECE—-BNFREHERL, pH, VFA, NH,
N 2#lEL 72, B—BARFRIIHPOKENE 4 K
Micg—8 A —F 2 HWTHRRL, pH #lE,
o FH E CHERTEL 72, VFABREIZKER
B, VFAMBRB A7 et 77 75K

Table 2. Live weight, daily gain, feed intake and feed conversion

ratio of calves

Experiment Exp. 1 Exp. 2
Group?® P SF P SF
No. of calves 6 6 4 4
Live wt. (kg), 1 wk 50.1 48.9 48.9 48.7
6 wk 61.2 59.2 61.9 62.8
16 wk 142.3 135.7 126.3 129.9
Daily gain (kg), 1- 6 wk 0.32 0.29 0.37 0.40
6-16 wk 1.16 1.09 0.92 0.96
1-16 wk 0.83 0.83 0.74 0.78
Feed intake (kg DM)
Milk replacer 15.3 15.7 14.7 16.2
L 6 wk Starter 7.2 7.3 7.9 7.6
Hay 1.9 2.7 3.1 3.7
Total 24.4 25.7 25.7 27.5
Starter 207.2 205.6 148.8 148.5
6-16 wk Hay 30.4 26.4 50.2 56.6
Total 237.6 232.0 199.0 205.1
Milk replacer 15.3 15.7 14.7 16.2
Starter 214 .4 212.9 156.7 156.1
1-16 wk Hay 32.2 29.1 53.3 60.3
Total 262.0 257.7 224.7 232.5
Feed conversion ratio, 1- 6wk 2.30 2.76 2.03 1.97
6-16wk 2.94 3.05 3.09 3.07
1-16wk 2.85 2.98 2.91 2.87

a) P:Pelleted, SF:steam flaked
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Table 3. Total ration digestibility (%)

Experiment Exp. 1 Exp. 2
Group P SF P SF
No. of calves 2 2 4 4
Organic matter 2wk 80.4 82.6 ~ -
4 84.8 84.4 90.5 88.8
6 76.8 79.9 — —
8 71.2 76.6 75.2 77.0
12 80.7 84.6 75.5 75.1
16 78.0 84.9 74.4 73.5
Crude protein 2 66.2 69.4 — -
4 78.1 78.6 91.6 90.9
6 71.2 75.9 — -
8 63.2 70.5 72.2 77.5
12 77.9 82.8 73.5 71.1
16 74.0 82.0 72.6 71.1
Ether extract 2 75.9 76.5 — —
4 80.7 82.4 92.6 89.5
6 80.6 79.7 - -
8 68.6 74.7 65.7 67.9
12 81.7 83.7 70.0 67.6
16 70.7 81.0 71.1 70.1
NFE 2 92.1 95.6 — -
4 92.9 91.6 91.1 89.4
6 82.9 85.1 — —
8 79.7 82.9 81.0 82.0
12 85.5 88.3 82.6 82.3
16 83.4 88.6 81.6 79.7
Crude fiber 2 37.1 14.8 - —
4 36.0 53.1 67.6 68.2
6 49.6 55.7 - —
8 33.4 48.7 45.6 47.9
12 52.4 63.7 42.3 50.3
16 61.9 72.2 42.3 50.8
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Table 4. Nitrogen balance (g/day)
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Group P - - SF - -
Intake Fecal Urine  Retained Intake Fecal Urine  Retained
Exp. 1
2 wk 21.3 7.2 5.5 3.6 18.6 5.7 7.9 5.0
4 23.7 5.2 1.7 13.8 24.3 5.2 7.1 12.0
6 53.2 15.3 8.1 29.8 51.5 12.4 5.9 33.2
8 58.5 21.5 4.0 33.0 64.5 19.0 6.2 39.3
12 118.2 26.1 23.5 68.6 127 .4 21.9 19.8 85.7
16 123.3 32.1 - — 114.2 20.5 - —
Exp. 2
4 30.8 2.6 7.4 20.8 30.9 2.8 8.3 19.8
8 56.8 15.8 7.2 33.8 61.2 13.8 11.2 36.2
12 85.0 22.5 14.4 48.1 91.6 26.5 13.4 51.7
16 105.0 28.8 19.2 57.0 112.9 32.6 16.8 63.5
Table 5. Energy balance (M]/day)
Group P SF
Intake Fecal  Urine CH, Hep« ER® Intake Fecal Urine CH, HP ER
Exp. 1
2 wk 8.84 2.01 0.20 — 7.12 —0.49 7.70 1.59 0.18 - 7.03 — 1.10
4 10.14 1.80 0.08 — 6.86 1.40 10.66 1.93 0.20 — 7.17 1.36
6 26.63 6.86 0.33 0.41 12.84 6.19 24.92 5.82 0.31 0.31 12.56 5.92
8 30.74 10.10 0.53 0.33 16.74 3.04 32.17 8.75 0.51 0.33 16.76 5.82
Exp. 2
4 13.06 1.45 0.32 0.06 6.94 4.29 13.07 1.73 0.32 0.07 7.30 3.65
8 30.62 8.47 0.64 0.60 14.06 6.85 31.58 §.01 0.86 0.51 14.75 7.45
12 46.90 12.82 1.20 1.36 21.00  10.532 49.40 13.80 1.35 2.31 21.00  10.94
16 58.25 16.02 2.00 2.05 26.94 11.24 60.71 17.55 1.68 2.57 27.63  11.28

a) Heat production b) Energy retention
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T ble 6. GE, DE, ME, intake, heat production and energy retention per metabolic body size

(MJ/kg"™ /day)
Group P SF
GE DE ME HP ER GE DE ME HP ER
Exp. 1
2 wk 0.444 0.333 0.325 0.385  —0.060 0.417 0.331 0.321 0.379 —0.058
4 0.544 0.448 0.444 0.369 0.075 0.576 0.471 0.461 0.387 0.074
6 1.199 0.905 0.855 0.580 0.275 1.172 0.898 0.869 0.588 0.281
8 1.260 0.844 0.810 0.686 0.124 1.348 0.965 0.946 0.703 0.243
Exp. 2
4 0.700 0.622 0.602 0.372 0.230 0.693 0.602 0.581 0.387 0.194
8 1.240 0.897 0.847 0.570 0.277 1.263 0.944 0.888 0.589 0.299
12 1.513 1.100 1.017 0.677 0.340 1.576 1.136 1.021 0.681 0.340
16 1.556 1.128 1.020 0.770 0.250 1.588 1.129 1.018 0.723 0.295
Table 7. Energy value of experimental rations for calves
Group P SF
GE DE MEn® DE/GE MEn/GE MEn/DE GE DE MEn DE/GE MEn/GE MEn/DE
— MJ/kgDM —— % MJ/kgDM —— %
Exp. 1
2 wk 21.18 16.37 14.86 77.3  70.2  90.8 21.18 16.82 15.88 79.4 75.0  94.4
4 20.97 17.24 16.16 82.2  77.1  93.7 20.88 17.10 15.91 81.9 76.2  93.0
6 19.59 14.54 13.29 74.2 7.8 91.4 19.67 15.07 13.79 76.6 70.1  91.5
8 18.83  12.63 11.45 67.1  60.8  90.7 18.87 13.74 12.60 72.8 6.8 91.7
Exp. 2
4 20.93 18.61 16.53 88.9  79.0  88.8 20.88 18.12 16.96 86.8 81.2  93.6
8 18.25 13.19 11.82 72.3 64.8 8.6 18.25 13.61 12.18 74.6 66.7 89.5
12 17.95 13,05 11.48 72.7 64.0 83.0 18.04 13.01 11.07 72.1 61.4 8.1
16 18.46 13.38 11.54 72.5 62.5 86.2 18.33 13.03  10.95 71.1 59.7 84.0

a) N-corrected ME
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Fig.2 Changes in total VFA concentration in rumen fluid with age
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Fig.3 Changes in molar percentage of VFAs in rumen fluid with age.
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Effect of Steam-flaking of Grain on Ration Utilization
and Performances of Young Calves

Masahiko OKUBO, Hiroshi SATO, Junjiro SEKINE,
Yasushi ASAHIDA and Yoshitsune HIROSE

(Faculty of Agriculture, Hokkaido University)
Summary

1. Two experiments were conducted with twenty new born calves to determine the effect of steam-
flaking of grain on the utilization of rations and performances of calves. Calves were divided into two
groups in each experiment and were fed two kinds of calf starter and orchardgrass hay from weaning
at 6 weeks of age until 16 weeks of age. Grains formulated in two kinds of starter were (1) ground
and pelleted (Group P), and (2) steam-flaked (Group SF). Feeding level of starter in Exp. 1 was
higher than in Exp. 2.

2. No differences in daily gain and feed conversion ratio were noted between treatments, but
intake of hay was slightly higher in Group SF in Exp. 2.

3. Digestibilities of rations, especially crude fiber, in Group SF were higher than in Group P in
Exp.1. In Exp. 2, no differences in digestibilities were observed, except for higher digestibilities of
crude protein at 8 weeks of age and crude fiber at 12 and 16 weeks of age in Group SF.

4, Amounts of nitrogen retained as percentage of nitrogen intake of Group SF were slightly
greater than those of Group P in Exp. 1, but there were no differences in Exp. 2. There were no
significant differences in GE, DE and ME intakes between treatments. Energy losses as methane of
Group SF at 12 and 16 weeks of age in Exp. 2 tended to be slightly greater than those of Group P. The
DE and ME concentrations of the rations after weaning in Exp. 2 were 13.0-13.6 and 11.0-12.2 MJ per
kg dry matter, respectively, and there were no differences between treatments.

5. The pH, total VFA and the molar proportions of VFAs in the rumen were not affected by
treatment.

6. It was concluded that in young calves after weaning, steam-flaking of grain did not always
improve their performances, but was able to develop the rumen function.
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