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ABSTRACT

' -.1._ ; objecmre pf this experiment was to study levels of crude protein (CP) in total mixed

. ; (TMR.) in lactatmg dairy cows. Four crossbred Holstein Friesian (50-62.5 %) cows with
;w weight of 421.3 £ 44.3 kg and 62 * 4.2 days in milk were randomly allotted according to a
4X4 Latin Square Design (21 days/period). The cows were fed TMR in which corn cobs and rice straw
were used as roughage sources supplemented with concentrate at 40:60 ratio containing 12, 14, 16
and 18 % of CP, respectively. It was found that higher level of CP in TMR resulted in linearly increasing
voluntary dry matter intake, protein intake and organic matter intake, but there was no significant (p>0.05)
deference between 14 and 18 9% of CP. Digestion coefficients, ammonia-nitrogen and total volatile fatty
acids were not different (p>0.05) among dietary treatments. However, daily milk yield, milk protein and
solids—not-fat were increased as levels of CP in TMR were increased. In.addition, increasing levels of CP
in TMR resulted in significantly increased blood-urea nitrogen and milk-urea nitrogen (p<0.05). 1t is,

therefore, concluded that TMR containing 14 % of CP meets the protein requirement for lactating cows

producing 10-15 kg milk/hd/d.
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ﬂ"l'.i‘iw"lﬁ 1 Ingredients in total mixed ration
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Levels of CP in TMR, %

Ingredients
12 14 16 18

Rice straw 20.0 20.0 20.0 20.0
Com cobs 20.0 20.0 20.0 20.0
Molasses 4.7 4.7 4.7 4.7
Rice bran 5.5 5.0 4.5 4.0
Corn meal 2.8 2.5 2.2 2.0
Soybean meal 9.0 13.0 17.0 21.0
Dicalcium phosphate 0.4 0.4 0.4 0.4
Salt 0.2 0.2 0.2 0.2
Cassava chip 22.0 20.0 18.0 16.0
Mineral/Vitamin 0.4 0.4 0.4 0.4
Lime 0.4 0.4 0.4 0.4
Palm kernel cake 5.5 5.0 4.5 4.0
Cotton seed 8.0 7.5 6.5 6.0
Urea 0.9 0.9 0.9 0.9
Sulfur 0.2 0.2 0.2 0.2
Chemical composition, % (DM basis)

CP 11.2 13.9 15.7 17.8

NDF 53.9 50.4 50.7 49.7

Ash 8.0 8.1 8.3 8.6

EE 3.2 2.8 2.9 3.2
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ﬂ‘ittﬂ'l::jlnu
ﬁl’li‘l\‘lﬁ 2 Effect of levels of crude protein of total mixedration on nutrient intake
Levels of CP in TMR, % Contrast °
SEM
12 14 16 18 L Q C
CP 1.4° 187 2.0° 2,54 0.13 ** ns ns
OM 2 nt 11.6° 13.0° 0.51 * ns ns
NDF 6.6 6.4 6.4 7.1 0.27 ns ns ns
ADF 0.5 0.5 0.5 0.5 0.04 ns ns ns
EE 0.4 0.4 0.4 0.5 0.03 ns ns ns
ME', 33.2 32.3 34.3 33.6 2.11 ns ns ns
MCP? 1.1 1.1 1.2 1.1 0.07 ns ns ns

' 1 Kg DOMI = 3.8 Mcal ME/ KgDM (Kearl, 1982)
# MCP (Microbial crude protein) kg/d = 0.130 X kg DOMI

®  Contrast effect of levels of crude protein in total mixed ration;

L = linear, Q = quadratic, C = cubic; * =P<0.05, ** = P<0.01

"¢ Means in the same row with different superscript differ (p<0.05)

ABC Means in the same row with different superscript differ (p<0.01)
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m‘i‘N‘fl 3 Effect of levels of crude protein on dry matter intake, digestion coefficient, ruminal pH,
ammonia-nitrogen, volatile fatty acid, milk yield and composition, milk-urea nitrogen

and blood—urea nitrogen

Levels of CP in TMR, % Contrast '
SEM
12 14 16 18 L Q C

Voluntary dry matter intake

Kgsd 12.2°  12.7° 12.6" 14.3° 0.54 * ns ns

BW, % 2.8" 2.9 29" 3.3° 0.13 ns ns ns

g/BWO0.75 128.9° 134.6™ 133.3" 149.0"° 5.92 ns ns ns
Digestion coefficient, %

DM 73.1 72.8 72.8 64.7 3.32 ns ns ns

CP 76.6 75.9 178.9 77.6  3.02 ns ns ns

NDF 69.2 67.5 67.6 56.7 4.81 ns ns ns
Ruminal pH 6.9 6.9 6.8 6.8 0.06 ns ns ns
Ammonia-nitrogen, mg% 4.6 6.0 8.3 9.6 1.30 ns ns ns
Volatile fatty acid, mM 140.0 145.0 146.0 146.0 4.63 ns ns ns
Volatile fatty acid, %

Acetic acid, A 66.7 67.5 67.2 65.3 1.43 ns ns ns

Propionic acid, P 25.5 24.6 25.0 26.4 1.22 ns ns ns

Butyric acid 7.8 7.9 7.8 8.3 0.28 ns ns ns

A: P ratio 2.6 2.8 2.7 2.5 0.16 ns i ns
Milk yield, kg/d 11,8° 121* 12.3* 13.1° 043 * ns ns
4%FCM, kg/d 11.9° 12.8° 13.5° 14.2° 1.24 . ns ns
Feed efficiency

kg Milk/kg feed (DM) 1.0 1.0 1.0 0.9 0.04 ns ns ns

kg 49%FCM/kg feed 1.0 1.0 1.1 1.0 0.55 ns ns ns
Milk composition, %

Protein 3.2b 3.2b 3.4ab 3.6a 0.08 * ns ns

Fat 4.4 4.4 4.6 a 4.6 0.10 ns ns ns

Lactose 4.8 4.8 4.8 4.7 0.04 ns ns ns

Solids-not-fat 87" 87° 88" 89" 0.05 o ns ns

Total solids 13.1° 13.0° 13.5® 13.6° 0.15 * ns ns
Milk urea nitrogen, mg% 79° 13.3° 24.1° 28.3" 0.13 ns ns o
Blood-urea nitrogen, mg% 10.9° 14.2° 19.9° 19.4" 1.50 ¥ ns ns

! Contrast effect of levels of crude protein in total mixed ration; L = linear, Q = quadratic, C = cubic; *=p<0.05, **=p<0.01

%< Means in the same row with different superscript differ (p<0.05)

ABC Means in the same row with different superscript differ (p<0.01)




