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Effects of protein levels in total mixed rations on growth performance of
wool sheep in Royal Agricultural Station Inthanon
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ABSTRACT: The objective of this research was to measure growth performance of wool sheep that were fed by
different levels of crude protein in the Royal Agricultural Station Inthanon. The experiment was designed
according to a completely randomized design (CRD). The experimental diets were 14% crude protein total mixed
rations (14 %CP TMR), 16% crude protein total mixed rations (16 %CP TMR) and 18% crude protein total mixed
rations (18 %CP TMR). The total mixed rations samples were collected and analyzed for chemical composition by
proximate analysis and detergent method. Twenty-four wool sheep, averaging 264 + 9 days old and 26.22 + 3.24 kg
body weight were arrangement to receive 3 dietary treatments in growth performance study. Feed intake (FI),
average daily gain (ADG), body weight gain (BWG), feed conversion ratio (FCR), protein efficiency ratio (PER) and
feed cost per gain (FCG) were recorded for 3 months. The results revealed that the BWG ADG and FCR of wool
sheep fed 14, 16 and 18% CP TMR were not significant (P>0.05). However, wool sheep fed 14% CP TMR had the
lowest feed cost and FCG. It is concluded that 14% CP TMR was optimal level for wool sheep.
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Table 1 Ingredients of total mixed rations (TMR) and chemical composition with different level of protein

Cost Level of crude protein
Ingredients
(baht/ke) 14% CP 16% CP 18% CP

Rice barn 9.60 3.33 2.00 3.33
Corn 10.00 10.00 10.00 6.67
Soybean meal 16.70 5.47 12.13 15.93
Oil palm meal 6.10 10.27 5.13 3.33
Urea 11.20 0.53 0.33 0.33
Di-calcium phosphate 11.00 0.20 0.20 0.20
Premix 35.00 0.20 0.20 0.20
Maize husk 2.00 3.33 3.33 3.33
Napier Pakchong 1 silage 1.00 66.67 66.67 66.67
Total (kg) 100 100 100
Cost (baht/kg) 3.74 4.39 4.71
Dry matter (%) 41.92 41.95 41.95
Chemical composition (%DM basis)

Organic matter 93.06 93.02 92.79

Crude protein 14.44 16.59 18.44

Ether extract 4.45 4.51 4.55

Crude fiber 19.60 19.90 19.98

Nitrogen free extract 54.57 52.02 49.90

Neutral detergent fiber 61.86 58.62 54.66

Acid detergent fiber 33.96 31.72 29.54

Acid detergent lignin 6.21 6.88 4.60

Hemicellulose 27.89 26.89 25.01

Cellulose 27.74 24.84 24.83

Non fiber carbohydrate 12.34 13.31 13.31

Source : Wunjan et al. (2019)
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Table 2 Nutrient intake (g/day) of wool sheep fed total mixed rations with different level of protein
Level of crude protein Effect
ltem P-value
14% CP 169% CP 18% CP L Q

Dry matter intake

(g/d) 1,387.8 £ 108.0 1,388.1 £ 122.3 1,432.0 + 140.2 0.598 0.391 0.663

(9%BW) 3.0+02 2.8 +0.2 293+03 0.528 0.620 0.534

(¢/BW7) 778 +52 752 £ 4.9 774 +£78 0.624 0.878 0.653
Organic matter intake 1,283.7 £ 100.6 1,291.3 £ 1138 1,334.6 + 130.6 0.643 0.377 0.470
Crude protein intake 199.2° + 15.6 230.3° + 20.3 265.3% £ 26.0 <0.001 <0.001 <0.001
Ether extract intake 61.4+48 62.6 +55 65.4 + 6.4 0.349 0.154 0.262
Crude fiber intake 2703 £ 21.2 2724 +24.3 286.2 + 28.1 0.392 0.173 0.286
Neutral detergent fiber intake 853.0 + 66.9 813.7+71.7 782.8 £77.0 0.172 0.070 0.197
Acid detergent fiber intake 468.2 + 36.7 440.4 + 38.8 4231 +41.6 0.089 0.033 0.100
Number of animals 8 8 8
Body weight, kg

Initial 259+ 39 263 £ 3.1 265+ 3.1 0.932 0.709 0.932

21-d 335+£3.6 351+36 355+31 0.501 0.263 0.501

42-d 46.4 + 3.9 489 + 3.3 49.1 + 3.1 0.366 0.201 0.366

2b.¢ Mean in the same row with different superscript in the same factor differ significantly (P<0.05)
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Table 3 The productive performance of wool sheep fed TMR with different level of protein
ltem Level of crude protein P-value Effect
14% CP 16% CP 18% CP L Q
ADG, g/d
1to21d 363.7 + 46.1 4179 +47.1 426.2 £ 77.5 0.093 0.044 0.093
21tod2d 258.0 £ 110.3 263.1 £49.1 254.6 + 90.9 0.979 0.934 0.979
42to 63d 178.8 + 137.4 201.7 £ 20.7 191.5 + 76.0 0.705 0.687 0.705
63 to 84 d 202.3 + 58.5 161.9 + 49.0 172.2 + 61.5 0.319 0.278 0.319
ltod2d 488.4 + 22.8 537.2 + 40.6 536.9 + 51.3 0.388 0.232 0.388
1to63d 255.0 £ 58.3 301.6 + 28.6 297.8 £ 38.1 0.072 0.060 0.072
l1to84d 244.2 + 50.0 268.6 + 23.7 2685 + 41.4 0.388 0.232 0.388
FCR
1to21d 3.8+0.6 33+03 35+0.7 0.230 0.363 0.230
21tod2d 6.0+22 52+ 1.1 63+22 0.529 0.702 0.529
42to 63d 88+213 74+11 9.2+54 0.576 0.747 0.576
63to84d 72+19 93+33 9.1+36 0.318 0.217 0.318
1tod2d 29+ 0.7 25+03 2.8 +£0.7 0.487 0.816 0.487
1to63d 57+15 4.6 +0.4 5.0+£09 0.137 0.186 0.137
l1to84d 59+13 52+06 55+12 0.457 0.493 0.457
FCG 220+ 49 228 + 2.4 258 +55 0.205 0.096 0.222
PER 102.7 £ 19.1 98.5 + 10.3 86.1 +17.2 0.121 0.046 0.121
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