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Changes of Physico-Chmical Properties and Microbial Activity
During the Early Stage of Composting with Pig and
Chicken Manure
Shin, Wan-Sik and Lee, Kyu-Seung
Dept. of Agricultural Chemistry, Chungnam National University Tagjon, Korea 305-764

Summary

This study was carmried out to investigate changes of physico-chemical properties and microbial
activity during the early stage of composting with pig and chicken manure.
The results were as follows;

1. The temperature was rapidly increased from the 3rd to the 7th day, and especially the pig manure
compost preparing with enzyme was maintained 56°C~69C

2. The pH range was shown 7.7~9.3, and the pH level increased from the 3rd day to 25th day. Also after
the 25th day the pH level decreased gradually.

3. The O/N ratio in the pig manure compost decreased 16.8 at the 30th day, while the compost containing
enzymes decreased 19.2 at the 30th day. Chicken manure compost showed similar results as the 28 of
C/N ratio at the 30th day with enzyme treatment.

4. The total ammount of sugar in pig manure compost was 6,000~7,000mg/kg, while the chicken manure
compost was 2,000~4,000mg/kg. However, there was no significant difference in view point of
enzyme treatment.

5. Cellulase, phosphatase and xylanase activity were continually increased, however amylase and urease
activity were not changed during composting.

(Key wards : Pig manure, Chicken manure, Microbial activity, Cellulase, Amylase, Urease, Phosphatase,

Xylanase)
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Table 1. Chemical composition of raw materials used

H Total-N Total-C .
x10) %) ) ON rato
Pig manure 72 27 40.0 14.8

Chicken manure 6.7 42 26.8 6.38

Saw dust 6.0 02 456 2.28
2. ElH|5Hd # fA04kg) HE T, @ AlLG5kg)+ FH(35ke)
e+, ® AR(65ke)+ F3(35kg) + FHAI04
Eulsl H#8Fe O EEE@kg)+FY kg) A T2 44 N7 Az o H

(20kg) A& T, @ EE(80kg)+ FH(20kg)+ %

Hl 3t 3093t 1Y 18] Wt o EHujd
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Fig. 1. Temperature recorded during com-
posting.
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Table 2. Change of chemical propertie; dunng compost: ng"‘afub—iéﬂrr‘{é;\-ﬁﬁr'ej

(unit : %)

Item Days 5::)) TN TC ON NH/N NO, "N Total-P Potassium
3 77 16 359 24 015 015 2.1 0.05
78 15 358 238 013 013 23 0.05
Pig manure 10 79 1.4 68 263 011 013 17 0.05
N 15 89 13 255 196 012 012 1.7 0.06
Saw dust 20 93 1.1 256 233 010 008 20 0.05
25 9.4 1.1 247 225 006 006 12 0.05
30 93 13 209 168 008 006 0.7 0.06
3 77 16 350 218 009 013 24 0.05
Pig manure 7 7.8 20 46 173 010 013 27 0.06
+ 10 8.5 13 41 262 009 012 14 0.05
Saw dust 15 8.8 13 366 282 001 012 18 0.06
+ 20 9.3 1.1 274 249 008 008 13 0.06
Enzyme 25 93 13 257 198 008 008 15 0.05
30 9.2 13 250 192 005 007 1.0 0.05

Table 3. Change of chemical properties during composting of chicken manure

(unit : %)

Item Days :10) TN TC ON NH'N NO, N TotalP Potassium
3 79 09 284 315 008 013 18 0.04
' 7 83 11 269 245 007  ol1 16 0.05
Chicken manure 10 8.9 1.0 19.7 197 007 o011 12 0.05
+ 15 8.9 09 180 200 007 008 12 0.05
Saw dust 20 9.3 08 235 29.3 0.09 0.06 09 0.05
25 94 038 204 255 012 005 09 0.04
30 92 0.7 196 280 011 005 0.7 0.05
3 79 09 277 307 008 013 12 0.04
Chicken manure 7 8.1 12 19.0 158 009 013 15 0.05
. 10 8.7 1.1 202 183 008 0.0 13 0.06
Saw dust 15 90 13 19.0 146 007 008 13 0.05
+ 20 93 10 26 26 010 006 08 0.05
Enzyme 25 93 038 217 271 011 005 07 004
30 93 0.7 199 284 011 005 0.7 0.05
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Fig. 2-1. Changes of hot water soluble reduc-
ing sugar during the composting

process.
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Fig. 2-2. Changes of hot water soluble total
sugar during the composting
process.
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Table 4. Changes of microbial counts during composting process of pig manure

Days A:Zs:t;'fze Th:ml:le Actinomycetes Fungi
3 2x1¢ 13x10° - -
7 1x 107 285 x 10° - 4x 10
Pig manure 10 8x 107 199 x 10° —~ -
+ 15 2% 107 41 10° - -
Saw dust 20 7% 10° 508 x 10° 2% 10° 2% 10°
25 14X 107 268 X 10° 2% 10° 2% 10°
3 6x10° 42x10° - 2% 10°

Pig manure 7 1% 107 50 % 10° - -

+ 10 8x 107 199 x 10° - -
Saw dust 15 2% 10° 3% 10° - -
En:yme 20 10x 10 10x 10° 2x10° 2x10°

25 2107 4x10° 2% 10° 2% 10°

Table 5. Changes of microbial counts during composting process of chicken manure

Days A:ezzﬁ::e Th;:;:de Actinomycetes Fungi
3 3x 107 1% 10° ~ -
7 1% 107 1%10° - -
Chicken manure 10 4x10° 1% 10° - -

* 15 23107 1% 10° = 2% 10°

Saw dust 20 8x 107 2% 10° 2% 10° 4% 10°
25 2% 107 1x10° 7x10° 2X 1P

3 1107 2x10° - -

Chicken manure 7 2x10° 100% 10° - -

+ 10 2% 107 2% 10° - -
Saw dust 15 10x 107 7% 10° - -
En:yme 20 2x 107 1x10° 2x10° 5x10°

25 2x10° 3% 10° 5x10° 2% 10°
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B3} AP cellulase activity:s x7] 287}
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Z7)de ¥ 848 Jehioy 249 o &%
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Fig. 3. Changes in activities of phosphatase

and cellulase during composting
process of pig manure.
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Fig. 4. Changes in activities of phosphatase

and celiulase during composting
process of chicken manure.
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Fig. 5. Changes in activities of amylase and

urease during composting process of
pig manure.
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Fig. 6. Changes in activittes of amylase and
urease during composting process of
chkcken manure.
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Fig. 7. Changes in activity of xylanase during
composting process of pig manure.
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Fig. 8. Changes in activity of xylanase during
composting process of chicken
manure.
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