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Effects of Supplemental Levels of Fermented Compost on the

Early Stage Composting Process of Pig Manure
Jeong, K. H., Heo, M. Y., Kim, J. H., Kwag, J. H., Jeong, M. S. and Kang, H. S.

National Institute of Animal Science, R.D.A., Suwon, Korea

Summary

The best way to treat livestock manure is to recycle as much as possible. The composting of
livestock manure is a safe and economical treatment process. This study was carried out to
investigate decomposition effect of pig manure by adding fermented compost. The fermented
compost was added in pig manure mixed with sawdust as an inoculator, and the mixture was fed
to composting reactor. Supplemental levels of fermented compost on the pig manure mixed with
sawdust were regulated at 5, 10, 15 and 20% (V/V) respectively.

The results were as follows ;

L. In all cases, pH range was between 7.6~9.05 during composting period.
2. The highest temperature and the long duration of thermophilic stage were observed in control
treatment.

3. The number of microorganism reached at maximum on day 4, which recorded the highest
temperature

4. Compost pile mixed with 10% of inoculator (fermented compost) showed the highest C/N ratio
reduction.

(Key words : Composting, Fermented compost, Pig manure)
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Table 1 Chemical characteristics of raw material used in this study

Classification pH N (%) P (%) C/N

Pig manure 7.98 3.31 1.52 18
Sawdust (Bulking agent) 5.39 0.09 0.01 693
Compost (Inoculator) 9.06 1.64 0.62 23

—273 —



AR A 15 A3 E

MAFe] §718 PelRA DE A

o 27}

22 NH:¢ CO, 2383 H,07} A

45w o] HANN o we wlAge] T4
stA =k 2 AfsAelA Hug Az
RN #59 Huige] LxAHE Fig 20

= A5geh

ezt A 24 A} Feo 7 AeE &
EE 67~71C YR AEsigich ta sy
£ A7kl 4L dxts) 2aEHw 5% A

ez 5

A el A 71C 7kA A

3l on wasu 15% Hrl5eFdA 67
TE 7153le &= HuAo| AL st
gz Fo| e Z/|LELEE Table 204
Bz %o] g Aol vl AFAA AAH
o] o 1A uk MA 29R ] ¥ AT}
3 HAn xo =@ HnexE
7153 29 Ao 7+ AT 2= FAA
2.2 Ao)E Ho|x& dstch HENA 3
4 olF2E Hulde] 2x7} sRsiglen

o},'., —1°|'
I
o
o

= A
£ 15~19T AtelE 2Rk dizTolA 19
T A5EL el sac7bA] Asstgd
o0 10% HEF7F 47CE JEFeEH &
5 AsZo] 7 Al yHal AT
25 HIEL 1721TEA HAR 2732
29 23 HAVNE AN F st
2 %**o s Yehiig d27e 2= A
Zo] 9TE 7+ Huld FolA 7 Aoy
2= sPrEET) P =9 AgE BYeR
A 3x A7 Aele A M 22 2=
F A3k =zt AA 1Y Fo
g 33 FR7] o2 dR2TE T Z
Ael7e &5 AgEe] sT ez w93}
gt daEy EgFAAE FA SIS
9 227 HAY 24 Fo A spFsle
9712 vd LEUHE F43g 29
Y diztes et x5} 30°c o]+

r?
lo

Jd

o

a

il
- m}.‘
J

o

3 )
&

E
&=L BAS] AU wE AY FAFH Jr)2x 10T o 2 AHE
<= Bglen dx7rt JPg gk sP3EAl ASstn e a3 AA7E a»\]t‘; 15
£ deldlch =uist 3 49 Ao Hude] dA o]Fex o E AT v L
57} 35C He7bA] shdek dAZ 13 € FAlske A%e EQh o] ARE o
80
70
& 60+
3
2 50 -
s ,
[y 40 PR AP J— .
i 30 R/ 8\, _
0 ,,,,,, ¥ Y
23 45678 9 1011121314151617181920
Composting period (days)

Fig. 2. Temperature variations of experimental compost piles during composting period.
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Table 2. Temperature variation of compost piles during early stage of composting

Classification | Initiation | 1st day | 2nd day | 3rd day | 4th day | 5th day | 6th day | 7th day
Control 21.5° 43.5° 71.0° 46.0° 34.5° 53.5° 38.0° 28.0°
Tl 215 | 455™ | 705° | 43.0% | 34.0™ | 500® | 40.0° | 33.0°

T2 220" | 480" | 67.5° 32.5° | 315%™ | 4657 | 405 | 31.0™

T3 220° | 47.0® | 67.0° 30.0° 31.5% | 440" | 450° 32.0%

T4 21.5° | 49.0° 69.0° 33.5° 31.0° 41.0° 39.0° 28.0°
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Fig. 3. Variations of ammonia emission from compost piles during composting period.
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Table 3. Variations of ammonia emission from compost piles during early stage of

composting
(Unit : ppm)
Classification | Initiation | Ist day | 2nd day | 3rd day | 4th day | 5th day | 6th day | 7th day
Control 295 | 53.5° | 170.0° | 130.0° | 30.0° | 70.0° | 40.0° | 30.0°
Tl 30.0° | 47.5° | 1495 | 66.0° | 23.5° | 495" | 340" | 200°
T2 26.5° | 285% | 160.0°| 40.0°| 195" | 500° | 26.0° | 235°
T3 24.5° | 48.0° | 2000° | 59.5®| 200" | 350° | 27.0% | 13.5°
T4 25.0° | 64.0° | 190.0° | 50.0¢| 350* | 500° | 335 | 15.0°
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Table 4. Variations of moisture content of compost piles during composting process

(Unit : %)
Classification Initiation 4th day 7th day 11th day 15th day 20th day
Control 67.64* 64.65" 63.76° 63.40" 61.12* 59.17°
Tl 65.80™ 64.47° 63.81° 61.50° 59.95° 56.00°
T2 65.65" 62.64° 62.63 60.00° 58.38° 55.32°
T3 63.70° 61.94° 60.01° 58.60° 57.37° 54.38"
T4 65.02™ 62.21° 61.00° 60.00° 58.02° 55.20
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Table 5. C/N variations of compost piles during composting period

Classification Initiation 7th day 11th day Finish
Control 26.8° 21.3° 19.5™ 19.0°
T1 (mixing ratio 5%) 28.4™ 24.8° 20.3* 18.9°
T2 (mixing ratio 10%) 28.8° 24.3° 19.2° 18.5°
T3 (mixing ratio 15%) 28.1% 24.6° 19.4™ 18.4°
T4 (mixing ratio 20%) 26.9° 23.5° 20.1* 18.2°
Table 6 Changes of Acinotomyces counts during composting period
(Unit : cfu/mL)
Classification Ist day 4th day 7th day 11th day
Control 3.0x107 9.9x10 7.5%10° 3.8x10°
T1 (mixing ratio 5%) 2.5x10 43x107 1.8x10 5.8x10°
T1 (mixing ratio 10%) 1.3x10’ 4.1x10’ 2.3x10 8.4x10°
T1 (mixing ratio 15%) 1.3x10’ 2.2x10° 3.5x10 2.6x10
Tl (mixing ratio 20%) 8.4x10 3.4x10° 1.8x10° 2.2x10°
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Table 7. Changes of Fungi counts during composting period

(Unit : cfu/mL)
Classification st day 4th day 7th day 11th day
Control 2.2x10° 3.9x10° 2.8x10° 2.9x10°
T1 (mixing ratio 5%) 3.1x10° 1.4x10° 2.0x10° 9.4x10*
T1 (mixing ratio 10%) 2.4x10° 5.4x10° 2.5x10° 7.2x10*
T1 (mixing ratio 15%) 2.3x10° 6.2x10° 3.9x10° 2.8x10°
T1 (mixing ratio 20%) 1.2x10° 9.2x10° 8.5%10° 1.2x10°
Table 8 Changes of Total bacteria counts during composting period
(Unit : cfu/mL)
Classification Ist day 4th day 7th day 11th day
Control 7.0x10° 6.8x10° 1.7x10° 3.2x10
T1 (mixing ratio 5%) 1.8x10° 1.2x10° 9.5x10° 1.6x10°
T1 (mixing ratio 10%) 1.2x10° 4.0x10° 5.2x10° 1.1x10°
T1 (mixing ratio 15%) 1.1x10 4.0x10° 1.1x10° 2.5x10
Tl (mixing ratio 20%) 3.4x10 8.6x10° 2.3x10° 7.9x10
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