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Table. 1 Ingredients and chemical composition of experimental diets

L M H
Ingredients (% DM)
Italianrygrass roll bale silage 30.2 30.5 30.9
Alfalfa haycube 18.8 16.5 14.2
Concentrate mixture*! 23.9 25.8 278
Steam flacked corn 27 20 12.9
Soybean meal = 7.1 14.3
Total 100 100 100
Chemical composition
Dry matter (DM) % 60.2 60.1 60.4
Organic matter 92.3 92.0 92.0
Crude protein (CP) | 14.4 15.7 194
Ether extracts % DM 3.0 2.9 26
Neutral detergent fiber 36.8 36.2 319
Non-fiborus carbohydrate ’ 38.0 37.1 38.2
Total digestible nutrients*? 74.6 74.7 74.9
Degradability*? % CP 63.3 66.1 67.7

*1; corn 30%, barley 25%, wheat bran 9%, defatted rice bran 7%, soy bean
meal 12%, molasses 3.7%, alfalfa meal 7%, beat pulp 5%, CaCO0, 1.3%
* 2} calculated from Japanese feeding standard for dairy cattle (1999)

* 3 ; each cow was supplemented 30g NaCl/day.
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Table. 2 Performance of lactating cows

L M H
Mean SE Mean SE Mean SE

Body weight kg 5049 + 36 505.7 + 36 5019 + 34
Dry matter intake kg/day 17.11 + 091 1686 + 091 17.36 £ 0.87
Milk Production

Milk yield kg/day 2996 + 1.19 3045 + 1.19 3064 + 1.13

Fat corrected milk yield kg/day 2722 + 159 2841 + 159 2946 + 151

Fat % 339 + 0.3 355 + 0.13 371 + 012

Protein % 285 + 0.03 293 + 0.03 290 + 0.03

Lactose % 4.76 + 0.02 474 + 0.02 4.72 + 0.02

Milk Urea Nitrogen* mg/dL 106 =+ 0.7 136 + 0.7 170 & 0.6
Amount of Excreta

Feces kg/day 4236 + 3.26 3763 *+ 3.26 4221 + 3.50

Dry matter ccontent % 124 + 0.7 134 + 0.7 125 £ 0.7

Urine kg/day 16.80 + 1.80 2191 + 1.80 2164 + 1.71

Total kg/day 59.16 + 3.09 59.54 + 3.09 63.80 + 2.94
Digestibility

Dry matter % 698 + 1.7 701 + 1.7 700 + 1.6

Organic matter (OM) % L6 == 17 716 £ 1.7 722 + 1.7

Nitrogen % 598 + 1.8 65.0 £ 1.8 672 £ 17

Neutral detergent fiber % 586 + 3.1 576 £ 3.1 534 * 129
Microbial Nitrogen / g/kg 183 £ 57 246 *+ 5.7 264 + 54

Digestible OM Intake

Blood Urea Nitrogen** mg/dL 86 + 1.1=7 14.0 £ 1.1° 21.0 £ 1B

*; p<0.05, **; p<0.01

a, b, ¢ ; Means in the same row with different superscripts differ significantly (p<0.05).
A, B ; Means in the same row with different superscripts differ significantly (p<0.01).
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Table 3. Results of nitrogen balance trials and the estimation of ammonia emission

L, M H
Mean SE Mean SE Mean SE
Nitrogen balance (g/day)
Intake* 79 &+ 25+ 413 £ 254 541 + 24°
Feces 156 + 14 145 + 14 177 £ 13
Urine** 95 + 84 156 + &b 212 £ 7B
Milk 13 + 6 140 + 6 140 + 6
Retention -7 & 21 -28 + 21 14 + 20
Feces+ Urine* 251 + 13 301 + 13+ 388 + 120
Estimation of ammonia loss from slurry
(%) 1.7 + 40 3.7 £ 40 7.7 + 38
(gN/day) * 29 + 126 98 + 126 292 + 12

*; p<0.05, **; p<0.01

*; Calculated from amount of nitrogen excretion (gN/day) X ammonia loss (%).

a, b ; Means in the same row with different superscripts differ significantly (p<0.05).
A, B ; Means in the same row with different superscripts differ significantly (p<0.01).
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Fig. 1 The relationship between nitrogen excretion and dietary crude protein contents(a),
blood urea nitrogen (b), and milk urea nitrogen(c)
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Summary

In order to clarify the effect of dietary crude protein (CP) contents on lactation performance, nitrogen |
balances, and nitrogen emission from manure, nine balance trials were conducted using four primiparous Holstein cov
Experimental design was followed L9-orthogonal table method, which treated animals and CP contents as factors. *

results obtained were as follows; 1) There was no effect of CP contents on lactation performance. However

excretion in urine (UN) , milk urea nitrogen (MUN) and plasma urea nitrogen (BUN) increased as dietary ur
contents increased. 2) The relationship between UN (g /day) and CP contents (%) , MUN (mg/d¢) or BUN (mg/
d¢) was UN=22.0 CP—208.9 (r?2=0.84) , UN=16.2 MUN—77.5 (r2=0.78) , UN=8.8 BUN+18.6 (r?=0.77) ,

respectively. 3 ) Nitrogen emission from manure tended to increase as CP content increased. In conclusion, the

reducing dietary CP content in cows is a way to reduce nitrogen excretion and nitrogen emission without the

suppression of productivities of lactating cows.
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