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Table 1 Ingredients and nutrient composition of diets in experiments 1 and 2.
Exp. 1 Exp. 2
Preexperi- Preexperi-
mental diet mental diet TMR
— 9 of dietary DM —
Ingredients
Alfalfa silage 24.2 19.8 17.1 13.9
Timothy silage 23.6 19.5 26.0 15.9
Corn silage 14 .4 15.1 15.5 15.9
Concentrate mixture 33.1 40.7 36.3 43.7
Beet pulp 4.5 4.7 4.9 10.4
Mineral supplement? 0.07 0.07 0.08 0.08
Vitamin supplement® 0.07 0.07 0.08 0.08
Salt supllement® 0.07 0.07 0.08 0.08
Nutrient composition
Dry matter, % 64.6 64.3 59.0 58.0
Crude protein, %DM 15.8 15.6 14.1 14.5
Neutral detergent fiber 43.2 40.7 37.3 46.5
Acid detergent fiber 30.8 25.4 28.2 25.8
Total digestible nutrients® 69.8 72.0 64.5 73.8

D Contains 589% grains, 21% oil meals, 179 brans and 4% other.
» Contains 220 g and 110 g/kg of Ca and P, respectively.
» Contains 10,000 IU and 2,000 IU/g of vitamins A and Ds, respectively

4 Contains 84.8% NaCl and 13.29% CaCOs.
® Calculated from JFS for dairy cattle!?
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Table 2 Chemical composition of forages.

Alfalfa Timothy  Corn
silage silage silage
Exp. 1
Dry matter, % 68.9 67.1 34.9
Crude protein, %DM 17.8 12.6 9.4
Neutral detergent fiber 50.8 64.6 44.0
Acid detergent fiber 39.8 39.1 26.7
Total digestible nutrients 58.2Y 57.7% 69.8%
Exp. 2
Dry matter, % 44.6 67.6 34.3
Crude protein, %DM 17.7 12.0 9.3
Neutral detergent fiber 45.9 65.0 37.5
Acid detergent fiber 36.7 41.2 23.2
Total digestible nutrients 59.5 56.1 69.7

D Calculated as 87.57-0.7372 X ADF (%DM)»
2 Calculated as 87.09-0.752 X ADF (%DM)®
3 Calculated as 89.89-0.752 X ADF (%DM)®
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Table 3 Voluntary intake by the 2 cows.

No. 43

No. 44

Preexperi-
mental diet

Preexperi-
mental diet

Exp. 1
Intake
Dry matter, kg/d
Neutral detergent fiber
Dry matter, 9% of Body weight
Neutral detergent fiber

Body weight, kg

Exp. 2
Intake
Dry matter, kg/d
Neutral detergent fiber
Dry matter, % of Body weight
Neutral detergent fiber

Body weight, kg

H
I =

NDV

19.2
7.0

ND

17.8 14.7 17.1
6.0 4.8 5.7
4.0 - 4.1
1.3 - 1.4
445 ND 416

23.8 19.9 21.9
8.8 7.4 7.4
4.3 - 4.3
1.6 — 1.5
550 ND 505

» Not determined
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Table 4 Daily requirements and supply of nutrients and their sufficiency for each cow.

Requirement Supply S/R, % Intake Sufficiency
(R) (S) $ e (I /R, %)
Exp. 1
No. 43
Dry matter, kg 15.9 27.7 174.4 17.8 111.9
Crude protein 2.34 4.37 186.3 2.93 125.2
Total digestible nutrients 11.9 20.0 167.3 12.8 107.4
No. 44
Dry matter, kg 15.0 27.7 184.8 17.1 113.9
Crude protein 2.23 4.37 196.2 2.8 125.3
Total digestible nutrients 11.3 20.0 177.0 12.3 109.1
Exp. 2
No. 43
Dry matter, kg 18.0 25.7 143.1 23.8 132.4
Crude protein 2.63 3.99 151.8 3.5 133.4
Total digestible nutrients 13.5 19.0 140.3 17.6 129.8
No. 44
Dry matter, kg 16.3 25.7 157.5 21.9 133.8
Crude protein 2.43 3.99 163.7 3.2 131.2
Total digestible nutrients 12 .4 19.0 152.5 16.1 129.6
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Table 5 Production and composition of the milk for 2 cows.

No. 43 No. 44
Preexpel.q- Preexpefl- TMR
mental diet mental diet
Exp. 1
Production, kg/d
Milk 26.9 24.9 23.3 23.9
495 FCMDV 25.7 21.9 — 19.6
Milk composition
Fat, % 3.7 3.2 — 2.8
Protein 3.1 2.9 — 3.0
Solids-not-fat 9.0 8.7 — 8.9
MUN?, mg/dl 11.8 14.9 — 13.8
Exp. 2
Production, kg/d
Milk 25.6 24.9 26.3 25.9
49% FCM 22.9 23.8 21.2 20.8
Milk composition, %
Fat 3.3 3.7 2.7 2.7
Protein 3.2 3.5 3.1 3.2
Solids-not-fat 8.9 9.4 9.0 9.3
MUN, mg/dl 15.2 13.2 15.2 14.5

D Fat corrected milk=0.4 X Milk (kg/d)+15XFat (kg/d)

2 Milk urine nitrogen
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Figure 1. Diurnal changes in pH, NH;-N concentration and VFA molar parcentages in rumen fluid from 2 cows.
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Table 6 Number of rumen protozoa (X 10°/ml) from
rumen fluid of the 2 cows.

Exp. 1 Exp. 2
No. 43 No. 44 No. 43 No. 44

6:00 7.3 2.9 6:00 7.0 3.3
9:00 7.1 1.9 8:00 8.4 2.2
10 : 30 3.7 2.1 9:30 10.4 3.6
12130 5.9 1.8 11:00 7.9 2.4
14 230 6.0 2.8 12 230 8.5 2.1
16 - 30 2.2 3.6 14 2 30 6.7 2.4
18 1 30 3.8 3.1 16 : 30 7.1 3.0
20 : 30 3.7 2.2 18 - 30 4.7 2.4
22 730 1.9 2.4 20 130 5.5 2.7
1:30 3.4 2.2 22130 5.2 1.9
1:30 4.2 2.1

Average 4.5 2.5 6.9 2.6
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Summary

Two primiparous, low-yielding cows were fed high nutrient total mixed ration (TMR) in a study to
determine the feed intake, milking performance and rumen fermentation. Alfalfa and timothy round-baled
silage chopped coarsely and corn silage were used as the forage for TMR. The feeding level was equivalent
to the recommended daily requirement of 143~185% dry matter (DM), 152~1969 crude protein (CP) and 140
~1779% total digestible nutrients (TDN). In the cows studied, the DM intake was 112~13495, CP intake was
125~1339%, and TDN intake was 107~13095. Milk yield in the experimental period was no higher than that
during the pretreatment period. Milk fat percentage was almost lower than 3.395. Rumen pH and the
ratio of acetate/propionate were consistently lower than the optimal value. The number of protozoa in the
rumen was within a reasonable range. These results suggest to the loss of energy because of excessive CP
intake and that the cows tend to select the diet rich in concentrate but low in fiber, thus resulting in a
fermentation imbalance in the rumen. In concluding, we should note that the primiparous cows must be
separated from the multiparous cows in the group feeding.



