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Table 1. Experimental design, numbers of heifer group and balance trials

in each feeding type
Feeding type
S SH SHC p PH Total
Number of heifer groups * :
4-10 months of age 1 1 2 1 2 7
11-15 months of age 1 1 3 1 1 7
Pooled 2 2 5 2 3 14
Number of balance trials**
4-10 months of age 1 2 2 0 4 9
11-15 months of age 1 2 3 2 2 10
Pooled 2 4 5 2 6 19

* Four or five animals constituted one group.
**Three or four animals were used in each trial.
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Table 2. Ingredient and chemical composition of each feeding type

Feeding type
S SH SHC P PH
Ingredient (% DM basis)
Silage 100 59 28 - -
Hay - 41 52 - 26
Pasturage - - - 100 74
Concentrate - - 20 - -
Chemical composition
Dry matter (% FM) 421 51.4 61.8 212 26.2
Organic matter (% DM) 92.6 90.7 91.1 91.5 89.2
Crude protein (% DM) 9.9 9.4 11.2 17.0 13.3
Cell wall content (% DM) 72.7 62.9 58.1 50.5 61.7
Gross energy (Md/kg DM) 17.1 18.0 18.3 19.0 18.3

Table 3. Dry matter intake and growth rate in each feeding type

Feeding type

S SH SHC P PH

Dry matter intake (z/MBS)
4-10 months of age 96 92 100 105 99
11-15 months of age 104 107 106 110 108
Pooled 100 99 104 107 104

Growth rate (kg/d)

4-10 months of age 0.44 0.33 0.74 0.55 0.82
11-15 months of age 0.26 0.65 0.57 0.72 0.96
Pooled 0.35 0.49 0.63 0.64 0.91
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Table 4. Digestibilities of each component in each feeding type

Feeding type
S SH SHC P PH
Dry matter (%) 49.6 61.1 66.7 75.1 69.4
Organic matter (% ) 52.2 62.9 68.5 77.2 71.2
Crude protein (% ) 440 495 61.9 72.8 67.2
Cell wall content (% ) 485 58.3 61.5 70.2 68.4
Gross ener]g_y_(%) 49.8 58.5 65.8 73.6 67.6

Table 5. Nitrogen balance in each feeding type

Feeding type
S SH SHC p PH
Nitrogen intake (g/MBS/d) 1.24(100) 1.32(100) 1.70(100) 2.86(100) 2.05(100)
Fecal nitrogen (g/MBS/d) 0.71 (67) 0.67 (51) 0.63(38) 0.78 (27) 0.63 (33)

Urinary nitrogen (g/MBS/d) 0.43 (35) 036 (28) 0.49(29) 1.29 (45 0.77 (39)
Nitrogen retention (g/MBS/d) 0.11 (9) 0.29(22) 058(32) 0.79 (28) 0.64 (28)

Retention per N intake (%) 8.9 220 34.1 276 31.2
Retention per digestible N (%) 20.8 446 542 38.0 451
Urinary N per digestible N (%) 81.1 554 458 62.0 54.2
Fecal & urinary N per retained N 104 3.6 1.9 2.6 2.2
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Figure 1. Relationship between digestibility and crude protein content of feed
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Figure 2. Changes in nitrogen retention and growth rate related with crude protein content of feed
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Effects of feed type in annual high - roughage feeding
system on feed intake, growth rate, digestibility
and nitrogen balance in dairy heifers

H.HATA " K. OGAWA" , Y. TAKAHASHI" , T. HANAWA ",
H. NAKATUJI ¥, S. KONDO® and M. OKUBO *

Y Livestock Farm, Faculty of Agriculture, Hokkaido University, Shizunai, 056 - 0141, Japan
» Experiment Farm, Faculty of Agriculture, Hokkaido University, Sapporo, 060 - 0811, Japan
® Graduate School of Agriculture, Hokkaido University, Sapporo, 060 - 8589, Japan

*> Present address: Tenshi College, Sapporo, 065-0013, Japan

Effects of feed type in high storage feeding (Silage without supplement: S, Silage and
hay: SH, Silage, hay and concentrate: SHC) and high pasturage feeding (Pasturage
without supplement: P, Pasturage and hay: PH) on feed intake, growth rate, di-
gestibility and nitrogen balance in dairy heifers were determined in 14 feeding trials
and 19 material balance trials using with total 58 Holstein heifers.

1) Whereas dry matter intake per metabolic body size was not changed by feed type
as average 100 g/MBS/d, growth rate was deferent with feed type as 0.91, 0.64, 0.63, 0.49
and 0.35 kg/d in the heifers fed with PH, P, SHC, SH and S, respectively. 2) Di-
gestibilities of dry matter, organic matter, crude protein, cell wall content and energy
were highest in P, middle in PH, SHC and SH, and lowest in S. 3) Ratio of nitrogen re-
tention per nitrogen intake tended to increase by supplementation of hay or concentrate
into silage or pasturage. 4) There were significant quadratic regulations between crude
protein content in the feeds and digestibility, nitrogen retention and growth rate in the
heifers. Those regulations showed that digestibility, nitrogen retention and growth rate
decreased with decreasing crude protein content of the feed in range of crude protein
content under 15 % DM.

Above results indicate that heifers fed with only storage are easy to decrease di-
gestibility, nitrogen retention and growth rate, and supplementation of protein sources

is important in high storage feeding.
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