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Studies on the Correlation between Germination Index and
CO, Emission for Evaluation of the Maturity of Compost
Products

Paik Chang-Hyun, Lee Myung-Gyu* and Kim Chang-Han**

Graduate School of Agriculture and Animal Science, Kon-Kuk University

Summary

This study was carried out to elucidate the correlation between Germination Index(G.l) and CO,

emission for evaluation of the maturity of compost products. 13 compost samples was used for this
experiment. The G.1. test was carried out on the basis of T-N 200ppm. As a result of this research, we
found that CO, emission method was good simple indicator for evaluation of maturity of compost

materials, in spite of G.1. The obtain results are summarized as follows;

I.

The correlation value between the G.I. and the CO, emission was R? = (.776.

2. The correlation value between EC(Electric Conductivity) and G.I was R? = 0.7.
3.
4. From these results, we found the possibility of estimation for the value of G.I(T-N 200ppm) from CO,

The equation calculated from G.1. and CO, emission was G.I. = —16.7(InCO,) — 6.87.

emission volume under specific condition.

(Key words : Germination Index(G.1.), CO, Emission, Compost maturity)

eyt 7049 ol F nE Y Aol b =

N o= stol #7128 A7t A4 e ASEAL o) FH
Aok, w4 #7123 AGRES AAs T

T4 #7189 ALy, A4 =@

g 22y A A7 dAE ANEAG
HAn, Al 2A #7189 A4S S

Zglolx & o gusate] FAAC T
o] A EAY F71FAde] F5E =

* ALz o) 8k 74 3 5 3 (Dept. of Environment Engineering, Sang Ji university)
s+ A28+ p A8k (Dept. of Animal Science, Kon Kuk University)

- 183 -



ZAAEEAEEA H4 2%

2720 A A HAY 5 AE
Aoz AAHI QP #7714 viEE F
o] FUFL w) EFEAY, EFAAAEE E
A E FRANY T @2 Aol gl B
Fata g AHEEA g ol =, 7714 A
EAEFoZMY HF Ty 7t FEvlsR
o} ®&7] g o|thr. £3], n|isd Hug
AES EY Anj3tgE& 4o SAELY
#7135k AAv|ol, £ olagde] g
29 A8AE T FAE AL F YL
2 A3 P s #gste] Algsjol E A
o}q,mq

#14 vlgg AAE 4% gnjg F3=2Y
= F5g, o3 55 8 HFY gl
#, Alg T F3% BHE 9077 @go,
B&ZH 24, #HEA A2HLT M5,
A2 FAE T84 4E T EUGH FAE
tisto] FAS =S FFojof FdHIM
olg) gk 21 gl oy Pz -ON
v, §5 &, Add 37, 25, pH, 335 T%
= - FEAAL AYE g vE7 ALl
F QEd, ofz AAtol o B d7AE]
BHAG FYxA AAF FFE MLsRA
T F714 #HI1EQ FF7F oS Bot AR
23 9 3L 25 NEer = g4A @1, §
AFEZ E9s8te] st x gl Aotk

T3 #4714 BEE B ALE gt
Baw BrLE 6 AHEshe Aol "3 0)x
g A ZAA Y BeE e Hulo A4
vk, Bujs 349 dold FoE JH A
Fst8 Hobhygyo]) e ol HE HF VY A
of B Aujatn dA AFee S &
gRoz HAST.

olo] ¥ ATE EHulE AAF 2zt @AY
AEE AHg3lte] golHAEY AT A
nfAdE 8L FRT & U CO, BAFOY
o] ARAAAE £, Tol FE5EF 7
Mg d& 71zAR2 A0 do

HE H AY

1. A B2 & &

A7o] AR EHolA ABE AVEY 52
BAZ M aTFdN AYTPE2 AHD 13
zow

A By SRS BN agn AN
12 45 9oH, C,D 181 E: B8
AT AxEUn. F, 6= =89 5
H1a8inJe AES §3% K LMS A2
FoltiTable 1). Z} Alax FHEZ 4o A
Holx Z dAEE, FA AHE Aoz A
27h BEA T HE gad

N
i

Table 1. The characterization of samples

used
Animal Samples Component
A Cow manure + Saw dust +
Cow Paper sludge
(CSP) B Cow manure + Saw dust +
Paper sludge
C Swine manure + Grinded
rice hull
Swine D Swine manure + Grinded
(8G) rice hull
E Swine manure + Grinded
rice huil
Swine F Swine manure + Saw dust
(§S) G Swine manure + Saw dust
H Poultry manure + Saw dust
P?;xist;'y I Poultry manure + Saw dust
J Poultry manure + Saw dust
K Dried Poultry manure
Pz)ll)iflll)'y L Dried Poultry manure
M Dried Poultry manure
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60°C shaking water-bathol] 100rpm, 3A17F 2%
HHKb)E Fof 10,000pm 1027 A412 e
o 5 A Lol @) o] Fat3ic.

-~ 184 —



BIE T A5k F7) S0 Cosl derH £ 9] By

Table 2. Methods for physico-chemical an-
alysis of samples
Item Methods

pH pH electrode
EC EC electrode

Equipment

Orion Mode! 420A
TOA Model CM-7B

NO;-N Brucine Shimadzu UV-160A

NO;N Diazoa Shimadzu UV-160A

NH,-N Indophenol-Blue Shimadzu UV-160A

TKN  Kjeldzhl

PO-P Ascorbic acid  Shimadzu UV-160A

K Standard Perkin elmer 5100 PC
Method 4110

Ca Standard Perkin elmer 5100 PC
Method 4110

Mg Standard Perkin elmer 5100 PC
Method 4110

Na Stanclard Perkin elmer 5100 PC
Method 4110
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Fig. 1. Anaerobic Jar apparatus for analysis
of CO, emission.
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Table 3. Physico-Chemical properties of raw materials

(unit : ppm, D.M.)

Item H EC Mois-
f (1:10) twe T-N NO-NNO-NNH/NPO/P Mg Ca Na K

Sample (1:10) (ms/cm) (%)
cp A 832 65 47 1212 07 25 29 S0 1805 80502903 10988
B 79 55 27 13581 08 21 159 103 2175 9,687 3484 14203
C 892 31 26 1998 05 13 154 86 257 15482 3044 13818
SG D 878 335 23 20379 06 18 160 96 2591 15326 3,041 14,494
E 875 33 23 20,103 07 16 18 93 252 14555 2998 14,038
« F 925 355 41 1733 41 37 91 11l 3107 129093 2868 1L164
G 975 33 47 17730 02 34 196 97 1720 19408 2098 7,548
H 908 435 37 18007 02 26 281 59 2736 51,840 2477 13537
PS 1 895 53 46 19219 09 18 400 56 2711 41003 2,720 14329
] 88 34 45 26958 07 13 244 44 2571 $5335 2276 12,035
K 964 45 40 26003 05 14 288 49 2967 77,516 3918 18,120
DP L 965 45 18 2435 07 23 132 89 4369 92204 5230 30,630
M 963 415 28 25160 05 16 143 66 3908 77932 4807 25907

CSP : Cow manure + Saw dust + Papper slhadge.
SG : Swine manure + Grinded rice hull.

8§ : Swine manure + Saw dust.
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PS : Poultry manure + Saw dust.
DP : Dried poultry manure.
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Table 4. Effect of the water extract of compost materials on seed germination and root

elongation of Brassica campestris L.

Cont- CSsp SG

S8 BS Dp

Sample
rol A B C D E

F G H I J K L M

GR (%) 1000 33 47 67 69 57
Root (cm) 1 0 035 054 056 051
Gl (%) 100 0 17 36 39 29

78 76 32 62 52 57T 53 78

041 113 027 0.17 035 014 04 03

32 8 85 11 18 7.7 21 23

CSP : Cow manure + Saw dust + Paper sludge.
SG : Swine manure + Grinded rice hull.
SS . Swine manure + Saw dust.

PS : Poultry manure + Saw dust.
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DP : Dried poultry manure.
GR : Germination Ratio.
GI : Germination Index.

BE TEFO A% CO, HAFH & F5E
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Table 5. The evolution of carbon dioxide at each sample in 607

{(unit : 10?mol/kg/2hr)
CSp SG S8 PS DP
Sample : - -
A B C D E F G H I J K L M
Measure 410 140 1006 38 55 70 1.3 53.1 583 350 200 200 330

CSP : Cow manure + Saw dust + Paper sludge.
SG : Swine manure + Grinded rice hull,
SS  : Swine manure + Saw dust.

PS : Poultry manure + Saw dust.
DP : Dried poultry manure.
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Fig. 2. Comelation between G.. and CO, Fig. 3. Comparison the measured G.I. with
evolution. the expected Gl by equation 1.
Table 6. Expection value of G.1. by equation 1 using CO, concentration evolved
CSP SG SS PS DP
Sample
A B C D E F G H I J K L M
Co, 041 0.4 0.1 0.0383 0.055 007 0013 0531 0583 035 02 02 033
(mol/kg/2hr)
GlL 0 17 36 39 29 32 866 85 11 18 77 21 23

G.L by Equation I 80 26

316 476 416 375 657 37 21 107 20 2 116

CSP : Cow manure + Saw dust + Paper sludge.
SG : Swine manure + Grinded rice hull.
SS : Swine manure + Saw dust.

PS : Poultry manure + Saw dust.
DP : Dried poultry manure evolution.
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