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Effect of Herd-mix Feeding System formulated by Energy

Requirement Levels on the Performance of Lactating Cows
H. G. Sung, D. K. Kim

Department of Animal Science and Technology, Sangji University

ABSTRACT

The objective of this work was to establish an approaching method for TMR feeding system in the farm sit-
uation by testing the effects of herd-mix feeding system on the performance of lactating cows. Fifty six
Holstein cows were fed for the experimental period of 16 months. Prior to test the herd-mix feeding system,
animals were kept on conventional feeding system for 4 months, separate feeding of forage with concentrate,
then provided 3 types of herd-mix rations formulated by mean level of energy concentration requirement of
higher 1/2 ranker in each herd for remaining 12 months to compare the effect on milk yield performance of
animals with conventional feeding system by using a switch-over method.

The herd-mix feeding system influenced substantially upon the improvements of milk yield(P < 0.01) and
milk fat percentage(P < 0.05). In all of lactational ages, milk yield and milk fat were enhanced by the
herd-mix feeding system. Especially, actual milk yield(AMY) and milk fat in the 1st lactating cows, and AMY
and 4.0% fat corrected milk yield(FCM) in the 2nd lactating cows were increased significantly by the herd-mix
feeding system(P < 0.05). In the early and mid-stage of lactation, the herd-mix feeding system showed higher
AMY and FCM compared with the conventional feeding system although the milk fat was not different. AMY,
milk fat and FCM in the late-stage of lactation were increased generally by the herd-mix feeding system.
Especially, milk fat and FCM obtained by the herd-mix feeding system were significantly higher than those by
the conventional feeding system(P < 0.01). The herd-mix feeding system showed a good type of milking curve
with a higher persistency of FCM(93.24 %) than in conventional one(92.69 %). The income over feed cost
with the herd-mix feeding system was 1.4-fold higher than that with the conventional feeding method. In con-
clusion, the results of this work suggest that the herd-mix feeding system based on a correct level of energy
concentration of TMR and well-determined feed ingredients increases not only milk yield of dairy herd by en-
hancing the performance of cows in early to mid stage of lactation with improved milk persistency but also
gross income of dairy farm.

(Key words : Herd-mix feeding system, Conventional feeding system, TMR)
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Table 1. The accumulated records of milk
production in the two feeding sys-

tems
Item Conventional ~ Herd-mix
Total records 256 256
Distribution of lactational
ages
1st lactation 19 29
2nd lactation 21 21
more than 3rd lactation 86 81
Sub-total records 126 131
Distribution of lactation
stages
Early lactation (1-10 wk) 27 31
Mid lactation (11-20 wk) 38 29
Late lactation (21wk-dry) 65 65
Sub-total records 130 125
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Table 2. Formulating targets of herd-mix ra-
tion(on dry matter basis)

Item Ration-A  Ration-B  Ration-C
NEI (Mcal/kg) 1.67 1.60 151
CP (%) 17.00 16.00 15.00
CF (%) 15.00 17.00 17.00
Ca (%) 0.70 0.60 0.50
P (%) 0.45 0.40 0.35
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Table 3. Formula of experimental diets(kg/ton, as fed basis)

Herd-mix ration

Ingredient
Ration A Ration B Ration C

Cracked corn 335 335 300
Cotton seeds, w lint 50 - -

Soybean meal 145 100 55
Coconut meal 100 120 70
Soy souse cake - 40 45
Barley malt sprouts - - 90
Beet pulp 100 95 80
Alfalfa pellet 180 150 150
Rice straw 80 150 200
Limestone 2 5 5
Calcium phosphate 6 - -

Vit.-mineral supplements® 2 5 5
Total 1,000 1,000 1,000

# Contains vitamin(2,000,000 1.U.), vitamin Ds(400,000 1.U.), vitamin E(1,000 I.U.), Fe(6,000mg), Mn(6,000mg), Zn
(12,000mg), Cu(12,000mg), 1(120mg), Co(120mg), Mg(6,000mg) per kg, respectively.

Table 4. Chemical composition of experimental feeds (%, on dry matter basis)

ltem HMG A  HMGB  HMGC Rice straw Com silage (égrr:;r:netf;'tae'
Dry Matter 89.96 89.71 88.57 90.03 29.51 88.00
Ash 537 5.48 6.15 10.24 5.13 723
cp 19.51 16.88 18.97 3.68 8.34 20.14
EE 5.60 236 350 112 403 248
NFE 57.25 62.69 57.55 52,02 56.91 66.50
CF 12.27 12.60 13.84 32.94 25,59 3.65
ADF 16.62 16.96 18.25 39.17 20.37 456
NE®(Mcal/kg) 1752 1743 1711 1.06 150 187
TDN"(%) 76.40 76.06 74.73 48.12 66.28 81.17

® Herd-mix grains(HMG) without rice straw.
® Predicted from Moe & Tyrrell(1976).
¢ Predicted from Alderman(1985).
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Table 5. Effect of herd-mix feeding system
on the general performance of lac-

tating cows
Item Conventional Herd-mix
BW (kg) 573.95+1.65 579.14 + 2.66
DMI (kg/day)  17.27+1.23 18.42+1.16
AMY (kg/day) 20.50+0.68 23.64 +0.85**
FAT (%) 389+0.05 4.07+0.05*
FCM (kg/day) 20.12+0.68 23.81+0.85**

Values are means + SE, *P <0.05, **P <0.01.
BW :body weight, AMY :actual milk yield, FAT:
milk fat percentage, FCM : 4.0% fat milk yield.
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Table 6. Effect of herd-mix feeding system
on the lactating ages of milking cows

Item Conventional Herd-mix

1st lactation

AMY (kg/day) ~ 17.49+0.90 20.63 +0.94*
FAT (%) 360+009  4.21+0.14*
FCM (kg/day)  16.64+0.83 2124 +1.05%*

2nd lactation

AMY (kg/day)  19.13+0.99 2559 +2.24*
FAT (%) 374010 3.98+0.12
FCM (kg/day) 18.39+0.93 2557 +2.36%*
More than 3rd lactation
AMY (kg/iday)  21.50+0.93 23.56 +1.10
FAT (%) 3.97 £0.06 4.05+0.07
FCM (kg/day) 21.30+£0.92 23.65+ 1.0

Values are means +SE, * P <0.05, **P <0.01.
BW : body weight, AMY : actual milk yield, FAT : milk
fat percentage, FCM : 4.0% fat milk yield.
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Table 7. Effect of herd-mix feeding system
on the lactational stages of milking

cows
Item Conventional Herd-mix
Early (010 wk)
AMY (kg/day) 29.25+145  34.77 +1.90*
FAT (%) 404+0.10 4.02+0.08
FCM (kg/day) 29.43+151  34.79 +1.91*
FCM index 100.0 118.2
Mid (11 - 20 wk)
AMY (kg/day) 20.84+0.94  25.79 + 1.90**
FAT (%) 3.83+0.08 3.82+0.10
FCM (kg/day)  20.05+0.79  24.94+1.08**
FCM index 100.0 124.4
Late (21 wk - dry)
AMY (kg/day) 16.25+056  17.30+0.52
FAT (%) 3.88+0.07 4.16 +0.07**
FCM (kg/day)  15.89+0.54  17.74+0.57**
FCM index 100.0 1116

Values are means +SE, *P <0.05, **P <0.01.
BW : body weight, AMY : actual milk yield, FAT : milk
fat percentage, FCM : 4.0% fat milk yield.
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systems.
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Table 8. Prediction of economic value in herd-
mix feeding system on the lacta-
tional stages of milking cows

Item Conventional Herd-mix
Milk cash/d/hd (3#) 13,788 16,265
Daily yield (kg) 20.50 23.64
Milk fat (%) 3.90 4.10
kg milk? 672.59 688.04
Feed consumption
DMI (kg/d/hd) 17.27 18.42
Commercial mix. (kg) 8.90 -
Corn silage (kg) 20.00 -
Rice straw (kg) 5.00 -
Herd-mix ration (kg) - 20.52
Daily feed cost ()" 5,510 4,658
Feed cost/kg milk () 268.78 197.06
P sen  uar
Ve (rovend wory  26% 3821
Index 100.00 140.22

®adapted from 2002 Dairy Statistics(KDC), based on
1-1A grade
> applied the current unit prices of commercial concen-
trate, ¥#282; corn silage, #100; rice straw 337200;
cracked corn, ¥ 220; cotton seed w. lint 3 350; soy-
bean meal, 34350; coconut meal, 3% 300; soysouse
cake ¥ 50; barley malt sprouts, ¥ 160; beet pulp, ¥
230; alfalfa pellet, %#200; limestone, %#40; vit.-min-
eral supplements, 3 1,200; calcium phosphate, ¥ 350;
herd-mix processing cost, 3 22/kg, respectively.
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cheE®E BE AbabollA 3= ATHP < 0.05).
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