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—Development of TMR Fooding System for the Retrenchment of Livestock Production Cost—
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Abstract

The experiment was carried out to develop the feeding system based on the manipulation of rumen fer-
mentation on use of domestic feed resources and to evaluate the home-made total mixed ration(TM.R)
mixer for the complete mixing of concentrate and roughage. To determine effects of TMR. feeding system
on the milk production in dairy cow, feed intake, milk yield and milk composition were analyzed.

The results obtained from this study are as follows :

1. There were no significant differences in the feed intake of complete and single-component feed be-

tween control-TMR | and protein supplement-TMR 1.

2. Dairy milk yield was slightly higher in control —TMR 1 (18.60kg) than protein supplement—TMR Il (18.
18kg) but did not show significant differences.

3. Milk composition of milk fat, protein, and carbohydrate on experimental diets were slightly higher in
control-TMR [ than protein supplement— [l but did not show significant differences.

The overall results indicate that the TMR. feeding system with concentrate and roughage mixing
together improved productivity of dairy cattle by optimization of rumen fermentation without supplemen-
tal nutrients.
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Table 1. Experimental design

Experimental diets

Items
T™R [ TMR I
Animals per treatment (head) 18 18
Number of calving (No.) 229 233

Average milk yieldkg) 19.44 19.94
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Table 2. Ingredient composttion of complete feed (As fded

basis, %)
Experimental diets
Ingredients
T™R I T™R I
Corn 27.5 315
Wheat 15 115
Lupin 8 8
Tapioca 4 4
Wheat flour 08 0.8
Wheat bram 10 5
Cluten feed 5 5
Alfalfa 5 5
Rapeseed meal 45 45
Cottonseed meal 12 12
Soybean meal 34 0.4
Molasses 4 4
Protein supplements 0 L
Urea 0.5 0.5
Limestone 22 22
Calcium Phosphate 0.3 0.3
Common salt 1.0 10
Magnesium oxide 0.1 0.1
Premix 0.2 0.2
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Table 3. Experimental feeding system for total mixed ration (head/day)

: Supply DM DM supply Content in diet
t
ems kg (%) (kg) (DM, %)
Complete feed 13 89.0 11.57 62.2
Full-fat soybean 1 90.0 0.90 48
Full-fat cottonseed 1 88.0 0.88 47
Brewers grain 4 200 0.80 43
Corn silage 14 25.2 353 19.0
Hay(meal) 1 91.6 0.92 5.0

Total 34 18.60 100.0

Table 4. Chemical composition of complete feed (DM basis)

Experimental diets

Items

™R MR
%
Dry matter 89.20 88.80
Crude protein 20.20 20.32
Ether extract 269 260
Crude fiber 8.53 8.01
Crude ash 8.64 8.13
Minerals
Ca 1.25 1.26
0.62 0.56
K 1.01 0.90
TDN 78.00 78.44

TAZY AgRE s B9 BgApEel o) 24
At TAZ FAE FHEFARE FHSAZF
600kg AHR-2F 25kg, A& 3.6%)9] AFF71ZE (NRC1989)9]]
REF SN2 Table 33 2& FFAESY 24E dujAlg
S A A% AR ER7] TMR mixer, Fig. 1914 Fig. 29}
22 ERA I Fig 37} 22 T4 o5 B3
(Fig. 4 $HEF AL (total mixed ration, TMRIE 3120l 23]
(06:00, 18:00) TMR mixer 9] % ALE 42T Fig 5.9 o3 2o
Sted Fig 6, Fig. 70] FHEFAIR Y FEFEE 4539
Ak (Lahr 5, 1983). 2281 Y 23)(05:00, 17:002H-§-5+4
RS AAEE 2590

Table 5. Chemical composition of single-component feed and total mixed ration

Single-component feed

Items Total mixed ration
Full-fat soybean  Full-fat cottonseed Brewers grain  Corn silage Hay

Dry matter 90.00 88.00 20.00 2520 91.60 5470
Crude protein 4220 26.00 20.05 9.72 8.51 19.00
Ether extract 20.00 28.00 4.80 357 340 490
Crude fiber 7.00 27.00 16.00 3202 35.00 15.00
Crude ash 5.10 4.80 8.96 6.23 6.49 7.56
Minerals

Ca 0.34 0.21 0.44 0.08 0.39 0.85
P 073 0.64 0.45 0.16 0.27 0.49
K 1.89 1.00 0.83 0.90 240 1.03
TDN 91.00 97.00 62.41 65.52 58.76 75.70
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Fig. 1. TMR mixer o Fig. 5. An outside opening of mixer for the direct feeding of

total mixed ration.

Fig. 3. TMR. mixer with coupling device for operating
power

Fig. 6. Direct feeding system by outside opening of mixer

L] LA
Fig. 4. A process of mixing with TM.R. mixer and

mini-loader
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Fig. 7. Freechoice feeding system of TM.R.
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Table 6. Feed intake of complete feed, other single component feed and total feed.

Experimental diets

™R ™R
Experimental Period : g
Complete feed diErdige Total feed ~ Complete feed e s Total feed
component feed component feed
2+ Kg (DN basis) ++++sevseeessessnssesusnnnnnsenscnnnes
6.1 ~6.5 10.83 6.58 17.42 9.81 5.96 1578
66 ~6.10 10.45 6.35 16.80 9.96 6.06 16.02
6.11~6.15 11.19 6.80 17.99 10.69 6.50 17.19
6.16~6.20 11.00 6.68 17.68 10.42 6.33 16.75
6.21~6.25 10.17 6.18 16.35 9.34 5.67 15.01
6.26~6.30 10.77 6.54 17.31 10.28 6.25 16.52
71 ~75 1043 6.34 16.76 10.14 6.16 16.30
7.5 ~7.10 10.74 6.53 17.27 10.12 6.15 16.27
Mean 10.70 6.50 17.20 10.09 6.14 16.23

Table 7. Average milk yield on before experiment and ex-

perimental period
Experimental
period- =
T™R I TMR I
— kgday
Befor experiment
513~5.17 19.44 19.94
Experimental period
6.1 ~6.5 19.38 18.50
66 ~6.10 17.50 17.80
6.11~6.15 18.70 18.30
6.16~6.20 1870 18.80
6.21~6.25 18.90 17.90
6.26~6.30 17.80 17.60
71 ~75 19.10 18.44
75 ~7.10 18.90 18.10
Average milk yield 18.60 18.18
4% FCM 16.50 1593

Table 8. Milk composition of experimental dairy cow.

Milk composition

Experimental diets

T™MR I T™MR I
............... 0/0
Milk fat 348 3.40
Milk protein 314 3.10
Milk carbohydrate 493 479
Solid-not-fat 8.79 8.62
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