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Evaluation of Compost Maturity by Physico-chemical Properties and
Germination Index of Livestock Manure Compost
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This study was conducted to evaluate the humification grade of compost, based on physico-chemical
property and phyto-toxicity during the composting with three kinds of livestock manures and saw dust.
The ratios of the compost, which was mixed with pig manure(P) and sawdust(S) were 4 : 6(PS-1), 5 : 5(PS-
2) and 6 : 4(PS-3); poultry manure(PO) and sawdust(S) were 4 : 6(POS-1), 5 : 5(POS-2) and 6 : 4(POS-3);
cow manure(C) and sawdust(S) were 4 : 6(CS-1), 5 : 5(CS-2) and 6 : 4(CS-3) by volume to volume, and
they were decomposed for 60 days. In the result, the temperature in all treatments during composting
rapidly increased above 65.4°C, and then gradually decreased to around 40°C. At 60 day, after the
treatment, pH 5.9~8.0 at the incipient stage increased to 7.6 ~ 8.5, and the C/N ratio was 13.8~21.1 at the
final composting stage. Germination Index(G.I.) showed in the range of 75.1~94.6 in all treatments at day
60. Therefore, it is likely recommended to take the best humification grade when the temperature
maintains above 65°C longer than a day at minimum, in the range of pH 6.5~8.5 for the final compost,
under 20 of C/N ratio, and G.I. above 80. The level of G.I. above 80 should be the mature compost which

could be used in the field without gas demage to crops.
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Table 1. Chemical properties of raw materials used in experiment.

Xqﬁ‘ﬂﬂ °F 30 cm 9] 33LelA

ICP(PE-Optima 3300DV)¢8} YA ETFEZE

(SHIMADZU AA-6800)2 ZAatdth &3t

59 A BEAHES pH % ECe 1:109 (Jackson,

1958), £ &4 (T-C)E dry-ash® (Karam, 1986), &4
£ Kieldahl (&% 53, 2000) < ©]-£3F5th

AMESMHAIE  HYAIEE F 70CAA 2A17F <t
THRITE FRIYL FE3d AT F, A7
(Watman No, 42, @ 9 cm)7} 23 petri dishol] of =}
A 7 mlE 7FSATE A7) AN wiFEAE HE
&ted w2k 7] (growth chamber; AHNEE 50%, &%
28C)ollA 547 AKHAA oty FAe| Wolg It
el dolg XASIY Gl #He F3tS tH(Zucconi et
al, 1981).

s erWst Fig 1o YE vl o)
27 AEWE F HuEne) SEL of 31-42CE

e it tih =4 YUelgon, 7] o]F RE
Aol A =7t F438] AdSsidh Yl 394
CT=Z HIHE YepW o, CS-3 A+

#E5 BRYg. HAAPE A
o AgS HJon, HuE 15
A o} 20U Ao HH7Z 23 AA T L7} ok7h
Asstanh Hu83 609A s BE ATt 40C
WeolZ kA g JelE FAsHAT

Materials pH EC Total N Total C w.C' C/N ratio CEC
1:10 dSm* % cmol” kg
Pig manure 6.7 27.5 1.59 49.2 68.8 30.9 322
Poultry manure 6.2 87.5 4.69 43.7 76.5 93 264
Cow manure 94 31.1 226 50.5 75.7 223 44.6
Sawdust 55 3.04 0.32 54.5 50.3 174.7 19.2
" W.C.: Water content
Table 2. Content of heavy metals of raw materials used in experiment. (unit : mg kg™)

Materials As Cd Pb Cr Cu Ni Zn Hg
Pig manure ND' ND 7 9 43 ND 128 ND
Poultry manure ND 1 12 145 47 ND 260 ND
Cow manure ND 1 7 14 35 ND 119 ND
Sawdust ND ND 3 9 29 ND 12 ND

' ND : Not detcted
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Fig. 1. Changes of temperature during composting.
(PS : Pig manure+Sawdust, POS : Poultry manure+Sawdust, CS :
Cow manure+Sawdust)
pH tH3} Hulst A4 F HU|HW e Ak

(acidity) ¢} &2 & (alkalinity) & =4 3} tH(Fig. 2).
Hujsl 27|19 pHE & 59~79 AEHGAE, o= ¢
59 =% A 2 59 pHIE 67, 62, 94E A0]
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F2HE A7]9 60UAR o RE A7t 75~85 AE
o
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A3 Bt

Fig. 2. Changes of pH during composting.
(PS : Pig manure+Sawdust, POS : Poultry manure+Sawdust, CS :
Cow manure+Sawdust)
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Fig. 3. Changes of the total nitrogen during composting.
(PS : Pig manure+Sawdust, POS : Poultry manure+Sawdust, CS :
Cow manure+Sawdust)
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Total carbon (%)

Fig. 4. Changes of the total carbon during composting.
(PS : Pig manure+Sawdust, POS : Poultry manure+Sawdust, CS :
Cow manure+Sawdust)

A ESM(LoLRIF)AIH AESYAES HH 9
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3 7+e A AETH FAWHolt Chang et
al.(1995, 1996) 2 w21 E22¥7] EH|g} A FH
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i 35245 o] &3 AESJAIE AFE Fig 60 o
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Germination index

Fig. 6 Changes of the germination index during composting.
(PS : Pig manure+Sawdust, POS : Poultry manure+Sawdust, CS :
Cow manure+Sawdust)
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Fig. 5. Changes of C/N ratio during composting.
(PS : Pig manure+Sawdust, POS : Poultry manure+Sawdust, CS :
Cow manure+Sawdust)
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Table 3. The comparison among analysis items during composting.
Items CorZiiztmg 1day 3day Tday 15day 20day 40day 60day
PS-3(6:4) 389 72.7 58.5 49.7 39.1 433 40.2
Temperature ~ POS-3(6:4) 333 69.5 50.2 54.3 329 2.1 40.7
CS-3(6:4) 307 71.6 44.1 49.1 343 2.5 40.7
PS-3(6:4) 6.6 73 76 78 8.1 8.0 82
pH POS-3(6:4) 65 6.7 6.8 72 72 74 79
CS-3(6:4) 8.0 8.1 8.4 8.5 85 85 84
PS-3(6:4) 29.8 287 26.6 248 234 21.8 189
C/N ratio POS-3(6:4) 18.1 177 172 145 15.0 145 132
CS-3(6:4) 24.8 235 233 220 20.8 19.0 186
Germination PS04 12 15 34 46 62 76 90
index POS-3(6:4) 7 13 31 43 54 68 81
CS-3(6:4) 13 27 43 61 77 86 95
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