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ABSTRACT

The objective of this research was to grasp the present
situation for use of fermented total mixed ration {TMR)
prepared in  Tokachi district and to consider the
significance in preparing of the fermented TMR and the
future directions for better use of the TMR in Hokkaido.
The feed materials, formulation and fermentative quality of
fermented TMR were investigated on § dairy farms in
Tokachi area in late July, 2008. Grass silage was used for
preparation of the TMR on all farms and corn silage was
also used except on one farm. A few farms used
agricultural by-products such as soy sauce cake, sweet
corn cake and potato pulp as TMR materials. Proportion of
roughage in fermented TMR were 64~91% on fresh matter
basis and 40~78% on dry matter basis. The moisture, crude
protein and neutral detergent fiber contents of fermented
TMR ranged 49~64%, 11~17%DM and 35~49%DM,
respectively, thus the differences of chemical compositions
depending on the formulation of TMR were relatively

_47_



e EA- R - BE

large. The pH of the fermented TMR ranged from 3.77 to
4.21, and concentrations of lactic acid and volatile basic
nitrogen ranged 3.6 to 7.2%DM and 3.8 to 8.0% of total
nitrogen, respectively. The concentration of total volatile
fatty acid ranged from 0.5 to 1.7%DM and butyric acid
was not detected except on one farm. The Flieg point was
80 or over and V-score was 90 or above, consequently the
fermentative qualities of fermented TMR prepared on
dairy farms in Tokachi area were entirely very high
irrespective of the fonmulation of feed, proportion of

roughage or chemical compositions.
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Table 1. The date of preparation and materials for fermented total mixed ration on each dairy farm in Tokachi area

A

Farm —W B o} D E F G H

Date of preparation Middle June'08  Middle June'08 Middle Nov.'07 Eary Apr'09 Late Feb.'08 Early Apr’08 Middle Nov.'07 Middle May'08
Length of storage (month) 1.5 15 8 3.5 5 35 8 2.5
Target of cow herd Milking Dry Milking Milking Dry Milking Milking Milking Milking
Feed materials

Grass silage O O O O O QO O O O

Corn silage @] O O @] C O O G

Alialfa hay O O O

Grass hay O

Formula feed O O O O O O O O

Best pulp O O O O O O

Rolling corn O O O Q

Soybean meal O O

Corn gluten meal O

Wheat bran O

Rolling wheat O

Soy sauce cake Q O O

Sweet corn cake O O

Unrefined soy sauce O

Potato pulp O
Total number of materials 10 4 7 5} 6 5 5 4 4

Table 2. The formulation of fermented total mixed ration on each dairy farm in Tokachi area

A

Farm Q) @ B c D E G H
Fresh matter basis
Grass silage 225 34.4 66.4 52.3 259 411 58.9 41.9
Corn silage 40.0 47.3 - 26.2 43.1 24,7 29.4 41.9
Hay 1.3 - - 8.6 3.3 2.9 -
Formulz feed 13.1 - 10.8 12.7 151 14.4 8.8 13.1
Low moisture concentrats® 12.5 - 8.2 88 7.3 16.5 341
_High moisture by-products™___ 106 183 ______. 1B __ S, e e T
Proportion of roughage 63.8 B81.7 66.4 78.5 778 69.1 g1.2 83.8
Dry matter basis
Grass silage 15.0 33.7 46.9 38.3 171 25.7 50.2 33.8
Corn silage 222 387 - 16.0 23.7 12.8 209 28.2
Hay 24 - - 16.1 5.8 7.1 -
Formula feed 25.2 - 22.2 27.0 28.9 26.1 21.8 30.7
Low moisture concentrats 24.3 - 18.2 18.7 14.2 29.6 7.3
_ High moisture by-products _____ 109 _____ 276 _____ 127 el R, S, N
Proportion of roughage 39.6 72.4 46.8 54.3 56.9 44.3 78.2 62.0

*Beet pulp, Relling corn, Soybsan meal, Comn gluten meal, Wheat bran, Rolling wheat

“*Soy sauce cake, Sweel corn cake, Unrefined soy sauce, Petato pulp
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Table 3. Chemical composition of fermented iotal mixed ration on each dairy farm in Tokachi area

Farm T‘L—@—M B c D E F G H
Moisture(%) 49.3 82,7 497 57.6 57.2 64.2 58.6 62.8 62.8
OM(eDM) 942 935 92.4 94.4 93.2 918 92.5 92.4 94.0
CFP (%DM} 16.8 11.3 15.1 16.3 14.6 15.5 14.9 4.0 13.7
EE{%DM} 4.6 4.4 58 3.8 4.2 5.3 3.4 3.6 4.6
NDF(0M) 72 a7 432 353 40.0 36.0 35.5 39.5 40.0
ADF(%DM) 19.0 27.0 24.2 171 20.0 20.0 20.7 20.6 20.4

OM:Organic matter, CP:Crude protein, EE:Ether extracts, NDF:Neutral detergent fiber, ADF:Acid detergent fiber
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Table 4. Fermentative quality of fermented total mixed ration on each dairy farm in Tokachi area

A
Farm @ @ B c ] E F G H

pH 4.21 3.77 3.93 4.12 3.95 4.04 4.01 3.90 4.20
Lactic acid{%DM} 4.147 5.29 6.77 5.04 3.74 747 5.92 5.03 3.57
Total VFA(%DM) 0.52 0.60 0.86 1.27 1.55 1.07 1.07 0.75 1.65

Acetic acid 0.51 0.56 0.78 117 1.54 0.85 0.97 0.73 1.51

Propionic acid 0.00 0.03 0.07 0.10 0.00 0.08 0.10 0.00 0.14

Butyric acid 0.01 0.01 0.01 - 0.01 0.14 - 0.02 -
NHs-N(% of Total N) 4.04 8.00 3.79 4.77 4.09 5.97 6.58 4.97 4.45
Flieg point 100 100 100 97 87 80 99 100 83
V-score 99 93 98 97 96 94 94 99 97
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