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Effects of Crude Protein Levels in Total Mixed Rations on Dry
Matter Intake, Digestibility and Nitrogen Balance in Early

Pregnant Korean Black Goats
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Byung Don Sang and |k Hwan Jo**

ABSTRACT

This study was conducted to determine the effects of different levels (10, 12 and 15%) of crude protein
(CP) in total mixed ration (TMR) on dry matter intake, digestibility and nitrogen balance of Korean black
goats in the stage of early pregnancy and to obtain information on their optimal dietary levels of CP. In
the present study, 12 Does of Korean black goats in the early pregnancy were aliotted to four unreplicated
groups by dietary level of CP and then they were housed in individual metabolism cages with completely
randomized design throughout 30 days with 20 days adaptation and 10 days collection periods. Does in
Control were fed a conventional diet and does in TMR10, TMR12 and TMRI5 were fed a diet adjusted
to about 10, 12 and 15% CP, respectively.

Dry matter(DM) contents ranged from 89 to 91% in treatments. There were no differences for fiber
contents among three CP levels of TMR, showing that ADF and NDF had 18.87 to 19.85, and 53.41 to
54.80, rtespectively. Crude protein contents for three TMR treatments had 10.61, 12.15 and 14.97%,
respectively. However, non-fibrous carbohydrate (NFC) contents decreased with increasing CP levels in
treatments.

Meanwhile, Intakes of DM, nutrents and digestible nutrients were significantly (p<0.05) higher in
TMR15 and control than in TMRI10 and TMRI12. Moreover, DM intake per metabolic body weight and
their ratio per body weight was significantly (p<0.05) higher for control and TMRI15 than other treatments.
DM digestibility was not significantly different among treatments, but ether extract digestibility of
treatments was significantly (p<0.05) higher than that of control, but there was no significant difference
among treatments. Nitrogen retention significantly (p<0.05) increased with increasing CP levels in TMR,
and TMR15 was highest among trecatments.

Our results showed that the increasing CP levels in TMR increased DM intake and nitrogen retention
and suggested that the optimal dietary CP levels under TMR feeding system in early pregnant Korean
black goats could be estimated for at least 15%.
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Table 1. Ingredients and chemical composition of experimental diets

Treatments Control
tems TMRI10 TMR12 TMRIS Hay Concentrates,
commercial
Ingredients
Corn cracked 46.58 46.39 42.62
Soybean meal 5.00 6.20 10.80
Sesame meal 1.5 5.0 _ 5.0
Corn husk 8.0 8.0 8.0
Com bran 4.0 0 0
Molasses 6.0 6.0 6.0
Tall fescue 20.00 20.00 20.00
Alfalfa hay 4.00 4.00 3.17
Sunflower seed 35 3.0 3.0
Ground limestone 0.9 0.9 0.9
NaCl 0.37 0.36 036
Vitamin mixture 0.05 0.05 0.05
Mineral mixture 0.1 0.1 0.1
Total 100 100 100
Chemical composition
Dry matter, % 89.00 90.80 91.00 94.00 90.00
Crude protein, % 10.61 12.15 14.97 10.62 15.43
ADF?, % 18.87 19.85 19.38 40.95 17.53
NDF Y, % 54.80 54.17 5341 76.23 4137
Ether extracts, % 3.64 3.75 394 2.52 2.94
Crude ash, % 5.53 5.10 5.80 5.33 5.04
NFC?, % 2542 2483 21.88 530 LR

D TMR10 : Total mixed ration containing 10% of crude protein, TMR12 : Total mixed ration containing 12% of
crude protein, TMR15 : Total mixed ration containing 15% of crude protein
? ADF = Acid detergent fiber, » NDF = Neutral detergent fiber, “ NFC = Non-fibrous carbohydrate.
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Table 2. The effect of crude protein levels in total mixed rations on nutrient intake and
digestible nutrient intake in Korean native goats

Items Treatments SEM?
Control TMR10 TMRI12 TMRI15

Intake(g/d)

Dry matter 609.4° 514.1° 543.4° 624.8* 56.32
Crude protein 81.73° 54.54° 66.03 93.54* 8.40
NDF 341.1* 281.7° 294.4° 333.7° 33.03
Digestible nutrient Intake(g/d)

Dry matter 420.5° 361.6° 380.3"° 433.2° 39.73
Crude protein 55.06 3937 47.46° 64.74* 447
NDF 218.8° 187.5° 195.0° 218.7° 23.88
DM Intake, g/kg of BW” 4028 32.03° 34.06" 44,58 248
DM Intake/BW(%) 1.63° 1.29° 1.38" 1.79° 0.09

Y Standard error of the mean.

% % ¢ Means in a row with different superscripts are significantly different(p<0.05).
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Table 3. The effects of crude protein levels in total mixed rations on nutrients digestibilities

in Korean native goats

Treatments
Digestibility SEM "
Control TMR10 TMR12 TMRI15
Dry matter 69.01 70.33 69.99 69.33 3.66
Organic matter 71.16 72.37 72.09 71.49 3.50
Crude protein 67.36 72.19 71.87 69.21 497
ADF 55.59 57.56 57.66 56.32 374
NDF 64.14 66.55 66.23 65.53 3.94
Ether extracts 72.93° 83.41° 82.98* 82.39° 4.61
NFC 86.18 85.67 84.53 83.67 4.06

! Standard error of the mean.

> Means in a row with different superscripts are significantly different(p<0.05).
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Table 4. Nitrogen retention(%) of Korean native goats fed different crude protein levels

of total mixed rations

Treatments )

Items SEM "
Control TMRI10 TMR12 TMRI15

Total N Intake (g/day) 13.08* 8.73° 10.56° 14.97° 1.62
Fecal N Loss (g/day) 427 243" 297" 4.61° 0.44
Urinary N Loss (g/day) 485 4.45 4.97 5.38 0.55
Nitrogen retention (g/day) 3.96% 1.85° 2.62° 4.98° 0.63
Nitrogen retention (%) 30.27° 21.19° 24.82° 33.26° 3.12

" Standard error of the mean.
a b c

Means in a row with different superscripts are significantly different(p<0.05).
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