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Effects on Fermentation of Corn-Broiler Excreta
Silage by Addition of Corn Meal

Yung-Du Ko, Jae-Hwang Kim, Du-Hwan Kim and Yong-Gi Lim

Summary

This experiment was conducted to enhance nutritional value of whole crop corn silage and increase
mixture levels of broiler excreta by adding of corn meal.

Treatments were included non mixture(control), adding 10, 20, 30% of broiler excreta and adding 10,
20, 30% of broiler excreta and corn meal as a fresh matter basis, respectively. One liter laboratory silos
were prepared. The characteristics of fermentation and micro-organisms during the silage process were
assessed.

The results obtained are summarized as follows:

1. The crude fiber, NDF and ADF contents were high in whole crop corn(P{0.01), crude protein and
crude ash contents were high in the broiler excreta(P<0.05), and NFE content was high in corn meal
(P<0.05).

2. Crude protein content of silage was increased(P<0.01) with increasing levels of broiler excreta and
corn meal, while contents of crude fiber(P<0.01) and ADF(P<0.05) were decreased.

3. Total NH3-N contents of silage were markedly increased with increasing levels of broiler excreta and
corn meal, and was the highest in the 30% broiler excreta treatment(P<0.01).

4. The pH of the silage with mixture of broiler excreta and corn meal was higher than that of the cont-
rol(P<0.05). Lactic acid content was increased in the silage with mixture of broiler excreta and corn
meal, especially lactic acid fermentation was very favorable in the silage with mixture of corn meal(P
<0.05), and Flieg's value gains “very good” by showing organic acids.

5. Numbers of total bacteria and lactobacilli were 10° to 107 and 10° to 10° respectively, and were similar
in all treatment. Colliform was all but annihilated in the treatment with mixture of broiler excreta
and corn meal.

(Key words : whole crop corn, broiler excreta, corn meal, lactic acid fermentation, total bacteria, lac-

tobacilli)
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Table 1. Experimental design for silage prepera-
tion

¢C T1 T2 T3 T4 T5 T§

Whole crop 100* 100 100 100 100 100 100
corn

Broiler - 100 20 30 10 2 30
excreta

Corn meal - - - B 020 30
No. 'of ‘ 3 3 3 3 3 3
replication

*Whole crop corn, broiler excreta and corn meal applica-
tion: g/100g fresh material of silage.

W49 7 SFete] oAk fide) osted gy
EHHBHIL] £559 cageoll M fET broiler?) B2
TAlste] e 2 HEg) BES S 6}°ﬂ°v4
SFF FEL AlFAAM dsls 34 249 AL

T4 dke] AE-3hsdTh & HEgel A H*M B
GHE I RS Table 13 o) HBE ) 65 H
3R & 3heich

2. AtelX| g

Whole crop corng® ¢F 1—2cm Zo)& ¢ #
FBEIN ST FEL S HERUYE A BEsted 1
HE &3] RBER Ald 2 fliEste] 607t A
2ol A Ry spgdom, a9e] Al KAE FE
fkHE BHRE By Fstod AAlstedct

3. 9 A&

Abed 2] =] ] A —BES 52 AO.
AC.H%(1984) o &3+ 2w, NDF®} ADFE Goering
3} Van Soesti#:(1970), Atd2]x o] A S8
Flieg'sikoll 3ol =% NH-Nv & AEE(1971) 2
2 oth staden, wAd S el X9 colony
BEHE 54 3929, pour plate methods$} i 2
BEREG- &2 2o

o ¥4 971% 4

FL* ¥ silage 10g+ 27 E 08% A2 d< 90ml

Homogenize

Settling

A A4 pour plate(120'—10')

*Plate counter method for the microbial organism.

*The selective media and culturing for the enume-
ration of microbial organisms

Microorganisms . Culturin
& Used media s

selected condition

Total plate

Total bacteria 37C for 24 hrs.

counter agar
MRS agar 27°C for 24 hrs.
MacConkey agar  35C for 24 hrs.

Lactobacilli

Coliform
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Table 2. Chemical composition of whole crop corn forage, broiler excreta and corn meal (DM basis, Mean

+S.E)

Item Whole crop corn Broiler excreta Corn meal
Moisture (%) 77.09+1.71 28.28+0.85 13.3340.19
Nutrients
(DM basis, %)

Crude protein 8.78+0. 30° 29.38+0.72° 8.63+0.33°
Ether extract 2.5910. 41 2.74+0.32 3.63+0.37

Crude fiber 21.31+0. 36* 11.88+1.25° 2.71%£0.07¢
NFE 61.43+2. 45° 31.27+1.87° 70.21+3.81°
Crude ash 4.30+0.09° 20.41+1.91° 5.38+0. 82°
NDF 55. 63+2. 80* 38.93+1.83° 18. 3010, 41°
ADF 28.67+2. 08" 19.47+1. 14° 2.05+0. 72°¢

There are no significant differences between the means with the same capital letters(P< .01) and the same small letters

(P> .05) in the same line.
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Q=] Aolztw HEE ) rial urease activityell 9]&]l4 dis Aolelxw #
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Table 3. Effects on levels of broiler excreta and corn meal on chemical composition of whole crop corn si-
lage {(Mean+S.E)

Treatments Moisure Nutrients(DM basis, %)

B BECS* BECMS** Crude protein Crude ash Crude fiber NFE NDF ADF
¢ - - 77.08°+4.32 6.98"40.43 4114015 26.93*+1.06 58.43°11.3%5 6403163  38.23°10.%5
TT 10 - L4237 16.40%40.21 763°40.42 19031102 S.4°10.9% 53441 213842
T2 2 - 65.0242.73  19.83*+1.42 9.83°40.30 17541230 B.01H4 12 50577142 2.0+
T3 X - 64.83 14,17 22.45'%1.10 L2804  16.83°42.41 W5°42.8 8874205 BUFELLY
T4 10 10 69. 114540  14.64°£1.86 6.84°40.52 15644131 58.96°H0.73 4513253 23.8042.3
Ts 2 2 65.784528 141114 6.87°4114  13.29°138 6163%2.03  46.98°£1.09  21.66°40.02
T6 30 0 6.27°42.5%  17.23%+1% 7.59°40.27  1L76°+145 59.48°H0.98  48.44%42.06  17.83t1.42
*BECS . Broiler excreta corn silage.

**BECMS : Broiler excreta corn and corn meal silage.
There are no significant differences between the means with the same capital letters(P> .01) and the same small letters
(P> .05) in the same column.
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Table 4. Effects of broiler excreta and corn meal on the nitrogen contents of whole crop corn silage (mg/

100g fresh silage, Mean+S.E)

Treatments Total nitrogen (A) Ammonia nitrogen (B) B/AX100(%)
BECS* BECMS**

C - - 237.50°4+17. 80 18. 73£3. 00 7.89°+1.69
T1 10 - 739.00°+19. 03 73.06°°+7.73 9.21%°+0. 41
T2 20 - 1185. 70°+41. 51 118.64°%12. 46 10. 01**+0. 30
T3 30 ~ 1295. 30" £58. 06 141.01°%+12. 93 10. 89*°+0. 24
T4 10 10 701. 00°°+58. 06 66. 45°+8. 86 9.48%7°+1.53
T5 20 20 864. 00"°+48. 89 84.62°+10. 27 9.79%%°+2.10
T6 30 30 964. 30°+20.01 11.83+2.54

114. 10°+10. 48

*BECS : Broiler excreta corn silage.
**BECMS : Broiler excreta corn and corn meal silage.

There are significant differents (P< .01) between the means with the different letters in the same column.
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Table 5. Effects of levels of broiler excreta and corn meal on pH values and organic acids of broiler excreta

corn silage (% of fresh silage, Mean+S.E)

Treatments
pH Acetic acid Lactic acid Flieg's score
BECS* BECM S**

C - - 3.82°4+0.03 0.03%0. 06 1.37°°£0.08 98
T1 10 - 4.23°+0.01 0.38+0.08 1. 84%+0. 05 100
T2 20 - 4.39°+0.02 0.38%0. 04 1.71°°4+0. 03 100
T3 30 - 4.49°+0.01 0.35+0.09 1. 68°°+0. 30 98
T4 10 10 4.03°°+0. 03 0.40%0.09 2.17°%0.23 100
T5 20 20 4.18°°40. 04 0.39%0.07 2.35%40. 17 100
T6 30 30 4.26%°40.03 0.32+0.08 2.36°+0. 33 100
*BECS ! Broiler excreta corn silage.

**BECMS : Broiler excreta corn and corn meal silage.

There are significant differents (P< ,05) between the means with the different letters in the same column.
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Table 6. Effects of broiler excreta and corn meal
on the mumber of total bacteria,
lactobacilli and coliform of whole crop
corn silage (log cells/g fresh silage)

Treatments Total i
BECS® BECMS™ bacteria Lactobacilli Coliform

C - - 7.34 6.23 1.0
T 10 - 7.00 5.59 -
T2 20 - 6.20 6.40 -
T3 30 - 6.51 6.92 <10
T4 10 10 6.23 5.90 -
Ts 20 20 5.85 5.95 <10
T6 30 30 6 04 6.26 -
*BECS : Broiler excreta corn silage.

**BECMS : Broiler excreta corn and corn meal silage.

24 EREh miEely pH, 27) ABE S % 2 ca-
lory protein HE 2] Hfol 27 oF A9 silage BB
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Bhe 7%7# 10, 20, 30% ¥ R &3 F 12/8 47]4
fststd, WSS silageo] BB HtEt M4
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