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ABSTRACT

Two experiments were used to determine the effects of environment-friendly diets on growth performance,
fecal excretion, nitrogen excretion and emission gases in manure for growing pigs. In experiment 1, ninety
six crossed pigs (Landrace x Yorkshire x Duroc) were allocated into four treatments. Treatments were AME
(adequate ME diet, 3,265 kcal/kg), LME (lower ME diet, 3,100 kcal/kg), LME 0.05 (lower ME diet+a-
galactosidase & [3-mannanase 0.05%) and LME 0.10 (lower ME diet+a-galactosidase & [3-mannanase
0.10%). Pigs fed AME diet had lower ADFI (Average Daily Feed Intake) than pigs fed other diets
(p<0.05). DM (Dry Matter) digestibility in pigs fed AME and LME 0.10 diets had greater than pigs fed
LME diet (p<0.05). Energy digestibility is higher in pigs fed AME and LME 0.10 diets than other
treatments (p<0.05). In experiment 2, twenty four crossbred pigs (33.71 kg average BW) were used in a 14-d
metabolism experiment. The pigs were housed in individual cages equipped with plastic bed flooring.
Treatments were CP (Crude protein) 18% without Bacillus sp., CP 18% diet+Bacillus sp. 0.05%, CP 14%
without Bacillus sp. and CP 14% diet+Bacillus sp. 0.05%. Nitrogen intake was higher for CP 18% diets
than CP 14% diets (p<0.05). DM, N (Nitrogen) and energy digestibility were affected by probiotics (p<0.05).
With the high CP in diets, Energy and N digestibility, urine N percent, urine N excretion and total N
excretion were increased significantly compared to low CP in diets (p<0.05). Among the treatments, DM
and N digestibilities, feces N excretion, N absorption were decreased significantly (p<0.05), however, feces
excretion, feces N, urine N percent, urine N excretion and total N excretion were increased significantly
(p<0.05) when pigs fed without probiotics diets compare to pigs fed with probiotics diets. DM and N
digestibility, feces excretion, feces N excretion, urine N percent, urine N excretion, total N excretion, N
absorption and N adsorption ratio were CP x probiotic interactions in p<0.05. Ammonia (p<0.01) and H,S
(p<0.05) in manure were lower in CP 14% diets than CP 18% diets. Also, ammonia and H.S in manure
were CP x probiotic interactions in p<0.05. In conclusion, low energy and reduction of CP dietary added
enzyme and probiotics improved nutrient digestibility and reduced odors emission in manure for growing pigs.
(Key words : Environment-friendly diets, Carbohydrase, Probiotics, Growth performance)
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Table 1. Diets composition(as-fed basis)-Exp. 1Y

Ingredients, % AME LME LME 0.05 LME 0.1
Corn 62.71 53.15 53.10 53.05
Wheat bran 3.42 12.79 12.79 12.79
SBM 30.76 30.99 30.99 30.99
Limestone 1.04 1.10 1.10 1.10
DCP 1.38 1.24 1.24 1.24
Salt 0.30 0.30 0.30 0.30
DL-Methionine (98%) 0.03 0.05 0.05 0.05
L-LysineHCI (98%) 0.02 0.06 0.06 0.06
Threonine (98%) 0.00 0.02 0.02 0.02
Mineral Premix? 0.10 0.10 0.10 0.10
Vitamin Premix” 0.10 0.10 0.10 0.10
Choline-50 (Liq) 0.04 0.02 0.02 0.02
C.T.C (160ppm) 0.07 0.07 0.07 0.07
Saccha Mix 0.02 0.02 0.02 0.02
Endopower - — 0.05 0.10
Chemical composition
ME (kcal/kg) 3,265 3,100 3,100 3,100
Crude protein (%) 19.50 19.50 19.50 19.50
Lysine (%) 1.07 1.08 1.08 1.08
Calcium (%) 0.80 0.80 0.80 0.80
Phosphorus (%) 0.60 0.66 0.66 0.66

Y Abbreviated AME, ME 3,265kcal; LME, ME 3,100kcal; LME0.05 LME+ carbohydase 0.05%; LMEO.1,
LME-+carbohydase 0.10%.

2 Provided the following per kilogram of diet: Mn 8 mg, Cu 20 mg, Zn 60 mg, Fe 80 mg, | 0.36 mg, Co
0.4 mg, Se 0.16 mg.

? Provided the following per kilogram of diet: Vitamin A 7,800 IU, Vitamin D3 1,560 IU, Vitamin E 26 IU,
Vitamin K 1.95 mg, Thiamin 1.95 mg, Riboflavin 4 mg, Vitamin B6 1.95 mg, Vitamin B12 26 ug, Niacin
19.5 mg, Pantothenic acid 13 mg, Folic acid 0.65 mg, Biotin 0.13 mg
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Table 2. Diets composition(as-fed basis)-Exp. 2

. CP 18% CP 14%
Ingredients, % — — — —
probiotics — probiotics+ probiotics — probiotics+
Corn 69.32 69.32 79.02 79.02
Soybean MI (Dehull) 25.85 25.85 14.63 14.63
Animal Fat 1.38 1.38 1.38 1.38
Limestone (M) 1.03 1.03 0.98 0.98
DCP 1.55 1.50 1.93 1.88
Salt 0.30 0.30 0.30 0.30
DL-Met (98%) 0.07 0.07 0.18 0.18
L-Lysine (98%) 0.17 0.17 0.52 0.52
Threonine 0.06 0.06 0.22 0.22
L-Tryptophan (10%) - - 0.53 0.53
Mineral Premix” 0.10 0.10 0.10 0.10
Vitamin Premix” 0.12 0.12 0.12 0.12
Choline-50 (Liqg) 0.07 0.07 0.11 0.11
Bioplus 2B - 0.05 - 0.05
Chemical composition
ME (kcal/kg) 3,449.96 3,449.96 3,390.48 3,390.48
Crude protein (%) 18.00 18.00 14.00 14.00
Lysine (%) 1.06 1.06 1.03 1.03
Calcium (%) 0.82 0.82 0.83 0.83
Phosphorus (%) 0.61 0.60 0.63 0.62

Y Abbreviated 1) CP 18% without Bacillus sp., 2) CP 18% diet + Bacillus sp. 3) CP 14% without Bacillus sp.

and 4) CP 14% diet + Bacillus sp.

2 Provided the following per kilogram of diet: Mn 8 mg, Cu 20 mg, Zn 60 mg, Fe 80 mg, | 0.36 mg, Co 0.4

mg, Se 0.16 mg.

9 Provided the following per kilogram of diet: Vitamin A 7,800 IU, Vitamin D3 1,560 1U, Vitamin E 26 U,
Vitamin K 1.95 mg, Thiamin 1.95 mg, Riboflavin 4 mg, Vitamin B6 1.95 mg, Vitamin B12 26 ug, Niacin
19.5 mg, Pantothenic acid 13 mg, Folic acid 0.65 mg, Biotin 0.13 mg.
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Table 3. Effects of low energy density diet with enzymes on growth performance in growing

pigs(Exp. 1)
Item AME" LME" LME 0.05" LME 0.1" SE?
Initial BW (kg) 19.37 19.37 19.45 19.49 1.34
Finish BW (kg) 46.58 45.64 46.32 46.73 3.45
ADG (kg) 0.681 0.657 0.672 0.681 0.021
ADFI (kg) 1.287° 1.358° 1.383° 1.381° 0.024
Gain/feed 0.529 0.484 0.475 0.478 0.012

D Abbreviated AME, ME 3,265kcal; LME, ME 3100kcal; LME0.05 LME+ carbohydase 0.05%; LMEO.1,
LME-+carbohydase 0.10%.

2 pooled standard error.

 Means in the same row with difference superscripts differ (P<0.05).

Table 4. Effects of low energy density diet with enzymes on nutrients digestibility in growing

pigs(Exp. 1)
Item, % AME" LME" LME 0.05” LME 0.1 SE?
Dry matter 81.50° 79.71° 80.00" 81.18° 0.61
Nitrogen 78.65 80.23 81.09 77.50 1.66
Digestible Energy 72.96° 69.19" 69.43" 71.37° 0.98

Y Abbreviated AME, ME 3,265kcal; LME, ME 3,100kcal; LMEQ0.05 LME+ carbohydase 0.05%; LMEQ.1,
LME-+carbohydase 0.10%.

2 Pooled standard error.

* Means in the same row with different superscripts differ (P<0.05).
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Table 5. Effects of different crude protein with probiotics on nutrient digestibility and apparent
N balance in growing pig (Exp. 2)

CP 18%" CP 14%" ) Contrast”

Item SE

probiotics- probiotics+ probiotics- probiotics+ 1 2 3
DM (%) 76.17 78.85 78.00 7980 096 NS *>*> =*
Energy (%) 85.57 86.70 79.25 8165 098 ** NS *
N (%) 89.30 91.56 89.30 8953 045 * ** NS
DM intake (g/d) 758 782 791 793 1853 NS NS NS
N intake (g/d) 215 22.5 18.7 19.1 051 ** NS NS
Feces excretion (g/d) 181 165 174 160 474 NS * *
Feces DM (%) 3253 32.55 3214 3421 082 NS NS NS
Feces DM excretion (g/d) 58.71 53.75 55.69 5446 159 NS NS NS
Feces N (%) 3.45 3.05 3.19 331 007 NS * NS
Feces N excretion (g/d) 2.03 1.64 1.78 180 010 Ns * **
Urine excretion (g/d) 1,578 1,538 1,493 1,457 69.55 NS NS NS
Urine N (%) 0.85 0.68 0.67 068 011 ** ** %
Urine N excretion (g/d) 134 105 10.0 9.9 010 ** * *
Total excretion (g/d) 1,759 1,703 1,667 1,617 7052 NS NS NS
Total N excretion (g/d) 15.43 12.14 11.78 11.70 060 ** **  *
N absorption (g/d) 6.07 10.36 6.92 740 170 NS ** *
N absorption ratio (%) 28.25 46.05 37.02 3873 3.08 NS **  *

U Abbreviated 1) CP 18% without Bacillus sp., 2) CP 18% diet + Bacillus sp. 3) CP 14% without Bacillus sp.
and 4) CP 14% diet + Bacillus sp.

) Pooled standard error.

® Contrast: 1) CP 18 vs CP 14; 2) probiotics- vs probiotics+; 3) CP + probiotics interaction.

% NS: Not significant (p>0.05)

* p<0.05.

** p<0.01.

2

A
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Table 6. Effect of different crude protein with probiotics on gas emission in growing pig (Exp. 2)

CP 18%" CP 14%" , Contrast”
Items SE?
probiotics- probiotics+ probiotics- probiotics+ 1 2 3
NHz (ppm) 15.0 11.7 9.2 11.0 1.05  ** NS *
H2S (ppb) 60.0 58.3 76.7 85.0 4.98 * NS *
Acetic acid (ppm) 2.8 1.2 25 15 090 NS NS NS
Mercaptan (-SH) (ppm) 11 11 2.0 1.0 053 NS NS NS

Y Abbreviated 1) CP 18% without Bacillus sp., 2) CP 18% diet + Bacillus sp. 3) CP 14% without Bacillus sp.

and 4) CP 14% diet + Bacillus sp.
2 pooled standard error.

% Contrast: 1) CP 18 vs CP 14; 2) probiotics- vs probiotics+; 3) CP + probiotics interaction.

% NS: Not significant (p>0.05)
* p<0.05.
sox 90,01,
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