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Ingredients (% DM)
Roughage
Italian ryegrass wafer
Concentrate
Flaked corn
Barley grain
Beet pulp
Alfalfa meal
Soybean meal
Fish meal
Brewers grains
Soybean hulls
Calcium salts of fatty acids”
Molasses
CaHPO,
Mineral and vitamin supplements?

Ingredients and chemical composition of diets

Chemical composition (% DM or MJ/kgDM)

DM
CP

UIP (% CP)?
EE
NDF
GE

LD ; low degradable protein, HD ; high degradable

R H — {11

Treatment
LD HD
34.6 34.2
14.8 11.6
13.5 0.2
9.8 LB
9.0 8.1
4.0 i2.6
5.0 —
4.1
2.4 1.2
0.6 1.5
2.0 1.9
= 0.9
0.1 0.1
86.9 86.8
18.3 18.2
42.9 32.3
4.9 4.7
38.8 39.1
18.7 18.5
protein, DM ; dry matter, CP ; crude

protein, UIP ; undegraded intake protein, EE ; ether extracts, NDF ; neutral detergent fiber,

GE ; gross energy.
¥, Megalac, Volac Ltd.

2 ; Trace minerals (contained 6.0% Zn, 5.0% Mn, 5.0% Fe, 1.0% Cu and 0.1% 1), vitamin A, D,
E mixture (contained 10,000 IU/g vitaminA, 2,000 1U/g vitaminD; and DL-« tocopherol acetate

10mg/g).

3. Calculated from Japanese Feeding Standard for Dairy Cattle (1994).
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Table 2. Effects of dietary protein degradability on
milk production and composition
Treatment
Item SE
LD HD
Body weight (kg) 539 593 3. 14
DM intake (kg/day) 19.3 19.3 0.49
Roughage 6.6 6.7 C.05
Concentrate 12.7 126 0.03
Milk yield (kg/day) 34.9 34.8 0.19
4% FCM yield (kg/day)  31.2  33.2 0.38%
Milk
Fat (%) 3.32 3.70 0.0e*
Fat (kg/day) 1.15 1.28 0.02°
Protein (%) 3.09 2.97 0C.02*
Protein (kg/day) 1.08 1.04 0 003**
SNF (%) 8.67 8.55 0.02*
FCM ; fat-corrected milk, SNF ; Solids-not-fat.
TS P<0l *; P<0.05 *¢; P<0.01.
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Table 3. Effects of protein degradability on
nitrogen utlhzatlon
Treatment
Item - — - SE
LD HD
Intake nitrogen (g/day) 566.1 562.3 2.44
Feces 196.4 192.3 0.77°
Urine 159.8 175.5 3.36"
Milk 171.2 162.4 1.61°%
Retention 38.7 32.1 1.25%
Milk ~ Retention 209.9 194.5 2 31*
Ratio for intake nitrogen (%)
Feces 34.7 34.2 0.06*
Urine 28.3  31.2 0.497
Milk 30.2 28.9 0.30*%
Retention 6.8 5.7 0.22¢
tLP<0.1 *; P<0.05.
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Table 4. Effects of dietary protem degradablllty on energy utilization
Treatment
Item — SE
LD HD

Intake energy (MJ/day)

GE 361.7 357.7 1.51

DE 261.3 260.6 0.69

ME - 233.2 230.6 0.99
Energy loss (kJ/kg®”/day)

Feces 832.8 812.3 4.71"

Urine 68.0 723:3 2.30

Methane _ 165.0 178.3 5. 46

Heat production 948.0 948.0 2.46
Energy of production (kJ/kg®”*/day)

Milk 805.5 840. 8 223"

Energy retention 180.8 141.5 5. 64*
Ratio for intake GE (%)

Feces 27.8 27.1 0.13*

Urine 2.3 2.4 0.07

Methane 5.5 6.0 0.17

Heat production 31.6 31.7 0.05

Milk 26.8 28.1 0.30*

Retention 6.0 4.7 0. 16*
DE/GE (%) 72.2 72.9 0.13
ME/GE (%) 64.6 64.5 0.20
EB/ME intake (%) 50.9 50. 8 0.16
Efﬁcxency of ME utilization for production (kp) 0. 679 0.681 0. 008

GE ; gross energy, DE dlgesuble energy, ME ; metabolizable energy, EB ; LE+RE : mxlk energy+
retaind energy, MEm ; 0.4866 MJ/metabolic body size, kp ; Efficiency of utilization of ME was
derived from equation of kp=EB/(ME intake—MEm).

£.P<0.1 *;P<0.05.
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Effects of Dietary Protein Degradability on Nitrogen
and Energy Utilization of Lactating Cows
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To determine the effects of undegraded intake protein (UIP) on the energy and nitrogen (N} utilization,balance
trials were carried out with four early-lactating cows. The trials were conducted using an open circuit respiration
apparatus at 18°C and 60% relative humidity. The cows were fed on diet containing fishmeal and brewer's grain (LD,
439% UIP in CP) or soybean meal (HD. 32% UIP) according to cross over design. 1) The resuits showed no difference
(P >0.05) in milk yield between the diets. The diet containing fishmeal and brewer’s grain increased the milk protein,
but decreased milk fat percentage compared to the diet containing soybean meal. 2) There was no difference in N intake
between the diets, however, LD increased the N excretion in feces, N in milk and retained N of cows, and decreased the
N excretion in urine compared to the HD. 3) Energy loss in feces of the cows fed LD was higher than that of HD.
Energy loss in urine, methane production and energy metabolizability values were ahnost similar between the diets.
Energy retained in the body increased (P<{0.05) when cows consumed LD. 4) The efficiency of utilization of
metabolizable energy (ME) for milk energy and retention energy (LE+RE) was 68% and no difference was observed
between the diets.  The results of this study showed that the milk protein content and N balance was influenced by UIP,
but not the energy metabolizability and efficiency of utilization of ME for LE+RE.
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