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Effect of Restriction of Dry Matter and Nutrient Intakes on Productivity

of Holstein Lactating Cows Offered High Levels of Concentrate
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ABSTRACT

Effects of dry matter intake restriction to the level of recommend by NRC (2001) on intake balance of dry matter and
nutrients in Holstein lactating cow were evaluated. 24 lactating cows were divided into two groups and individually fed
one of the TMR offered as ad [libitum (control) and restricted amount (treatment) as recommended by NRC (2001). Milk
yield including 4% FCM and FPCM were showed higher tendency in treatment group then those of control group. Also,
intakes of dry matter, net energy and metabolizable protein were tended to be higher in treatment group then control
group. Actual dry matter and net energy intakes in control group were higher (p<0.001) then those of recommended
amount by NRC (2001), whereas no significant differences in treatment group. The estimated NE_ allowable milk yield
were lower (p<0.001) in both control and treatment group than those of recommended by NRC (2001). It was concluded
that to allow ad libitum feeding of diet containing high levels of concentrate to the lactating cows might decrease the
efficiency of feed nutrients and hence result in no positive effect on productivity of milk.
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Table 1. Descriptions of experimental Holstein
lactating cows and recommended dry
matter and nutrient intake by NRC (2001)

in this study
Items Control” Treatment”
Number of cows 12 12

Animal descriptions

Body weight, kg 626.0 £90.2” 650.0 +95.2

Parity 26+ 1.3 26 £ 14
Body condition score 28 £ 05 27 £ 0.6
Days in milk, d 172.3 £86.2 1783 +79.3
Days pregnant, d 105.8 £20.9 120.5 +33.9
Milk yield, kg/d 290 + 6.1 304 + 74
Milk fat, % 3.57+ 0.70  3.73+ 0.83
Milk protein, % 337+ 034 333+ 0.22
Recommended dry matter and nutrients intake
Dry matter intake, kg/d 21.4+2.8 22.542.5
Net energy for lactation. - 309,48 323446
Metabolizable protein, g/d 2350+362 24114396

Y Control : Lactating cows fed ad libitum TMR.
? Treatment : Lactating cows fed restricted TMR.
% Mean + standard error.
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Table 2. A formula and chemical composition of
experimental diet

Concen- Basal

ftems trate  TMR
Ingredients
Corn cracked, % 37.0 13.5
Wheat, % 8.7 1.5
Molasses, % 4.0 0.7
Lupin seed, % 14.8 2.6
Soybean meal, % 9.0 1.6
Corn gluten meal, % 3.0 0.5
Coconut meal, % 5.0 09
Palm meal, % 3.0 0.5
Cotton seed, % — 7.7
Wheat bran, % 11.0 10.3
Alfalfa hay, % — 10.5
Rye straw, % - 6.9
Rye grass silage, % - 41.9
Limestone, % 2.9 0.5
Dicalcuim phosphate, % 0.5 0.1
Salt, % 0.5 0.1
Vitamin mixture, % 0.6 0.1
Chemical compositions

Dry matter, % 88.4 60.3
Crude protein, %DM 20.8 15.1
Ether extract, %DM 32 4.2
Nonfibrous carbohydrate, %DM 479 32.1
Neutral detergent fiber, %DM 253 44.0
Forage neutral detergent fiber, %DM - 243
Acid detergent fiber, %DM 9.5 25.4
Acid detergent lignin, %DM 39 7.3

Net energy for lactation”, Mcal/kgDM 2.0 1.6

U The values were estimated by NRC nutrients requirement
of dairy cattle program(version 1.0), 2001.
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Table 3. Milk production of Holstein lactating cows fed ad libitum or restricted TMR

6)

Items Control" Treatment” (contsrioglnivf:lc.cagngment)
Milk yield, kg/d 276 + 2.0 28.1 + 23 NS
4%FCM” yield, kg/d 26,1 + 2.0 280 + 23 NS
FPCM® yield, kg/d 264 + 1.9 278 + 22 NS
Fat yield, kg/d 1.0 £ 0.1 1.1 £ 0.1 NS
Protein yield, kg/d 09 = 0.1 09 + 0.1 NS
Y Control : Lactating cows fed ad libitum TMR.

? Treatment : Lactating cows fed restricted TMR.
* Meandstandard error.

Y4% fat corrected milk(4%FCM) was calculated from 4%FCM, kg/d =

1928).

2 Fat-protein corrected milk(FPCM) was calculated from FPCM, kg/d =

0.06xmilk protein, %) (CVB, 1990).
% Significances were analyzed by t-test(NS, not significant).

0.4xmilk yield, kg/d + 15xmilk fat, kg/d(Gaines,

(milk yield, kg/d) x (0337 + 0.116xmilk fat, % +
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Table 4. Evaluation of dry matter and nutrient intakes of Holstein lactating cows fed ad libitum or

restricted TMR through NRC (2001)

Item Control" Treatment” (coni‘l()glnl\g.ca;gi:r)lent)

Dry matter intake(DMI), kg/d

Actual 23.8 + 127 227 + 0.9 NS

Recommended 213 £+ 0.8 222 + 0.9 NS
Net energy for lactation(NELI), Mcal/d

Actual 362 + 1.6 349 + 14 NS

Recommended 300 £ 1.5 312 £ 1.6 NS
Metabolizable protein intake(MPI), g/d

Actual 2,308 + 118 2,224 £+ 104 NS

Recommended 2,191 = 111 2,136 + 120 NS
Significances”

Actual vs. recommended in DMI *k NS

Actual vs. recommended in NELI HkE NS

Actual vs. recommended in MPI NS NS

Y Control : Lactating cows fed ad libitum TMR.

? Treatment : Lactating cows fed restricted TMR.

? Mean = standard error.

¥ Significances were analyzed by t-test (NS, not significant).

%) Significances were analyzed by paired t-test (NS, not significant; *** p<0.001).
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Table 5. Evaluation of milk yield of Holstein lactating cows fed ad libitum or restricted basal TMR through

NRC (2001)
. 4)
Item Control” Treatment” (contfcl)%n\lffsi.cilrlg:tment)
Actual milk yield, kg/d 276 + 2.0° 28.1 + 23 NS
NE. allowable milk yield, kg/d 36.1 £ 1.9 332 £ 1.9 NS
MP allowable milk yield, kg/d 299 £+ 1.8 290 £ 1.8 NS
Significance in milk yields)
Actual vs. NEL allowable ook oAk
Actual vs. MP allowable NS NS
" Control : Lactating cows fed ad libitum TMR.
? Treatment : Lactating cows fed restricted TMR.
* Meantstandard error.
¥ Significances were analyzed by t-test(NS, not significant).
2 Significances were analyzed by paired t-test(NS, not significant; *** p<0.001).
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