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ABSTRACT

This study was conducted to investigate indices affecting composts maturity for swine manure compost
produced in a commercial composting facility with air-forced from the bottom. The composting was made of
swine manure mixed with puffing rice hull(6:4) and turned by escalating agitator twice a day. Composting
samples were collected periodically during a 45-d composting cycle at that system, showing that indices of
Ammonium-N to Nitrate-N ratio were sensitive indicators of composting quality. Pile temperature maintained
more than 627 nd water contents decreased about 20% for 25days of composting. A great variety and high
numbers of aerobic thermophilic heterotropic microbes playing critical roles in stability of composts have been
examined in the final composts, showing that they were detected 10° to 10" CFUg ™ in mesophilic bacteria,
10° - 10" in fungi and 10° - 10° in actinomycetes, respectively.

The results of this study for determining a factor affecting compost stability evaluations based on
composting steps were as follows;

1. Ammonium-N concentrations were highest at the beginning of composting, reaching approximately
421mg/kg. However Ammonium-N concentrations were lower during curing, reaching approximately 104mg/kg
just after 45 day. The ratio between NHs-N and NOs;-N was above 11 at the beginning of composting and
less than 2 at the final step(45 day).

2. Seed germination Index was dependent upon the compost phytotoxicity and its nutrition. The phytotocity
caused the Gl to low during the period of active composting(till 25 days of composting time) depending on
the value of the undiluted. After 25 days of composting time, the Gl was dependent upon compost nutrition.
The Germination index of the final step was calculated at over 80 without regard to treatments.

3. E4:E6 ratio in humic acid of composts was correlatively decreased from 8.86 to 6.76 during the period

of active composting. After 25 days of composting time, the E4:E6 was consistently decreased from 6.76 to
4.67(r" of total composting period was 0.95).
4. Water soluble carbon had a tendency to increase from 0.54% to 0.78% during the period of active
composting. After 25 days of composting time, it was consistently decreased from 0.78% to 0.42%. Water
soluble nitrogen increased from 0.22% to 0.32% during the period of 15 days after initial composting while
decreased from 0.32% to 0.21% after 15days of composting. In consequence, the correlation coefficient(r’)
between water soluble carbon and water soluble nitrogen was 0.12 during the period of active composting
while was 0.50 after 25 days of composting time

(Key words : Water soluble C: N ratio, Compost maturity, Ammonium-N concentrations, E4:E6 ratio,

Aerobic thermophilic heterotropic microbes)
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Table 1. The composition of the raw materials used in this study

A Factor Affecting Composts Maturity

Unit (%)
MOiStUre .............. DM base(%) ..............
Parameters
content(%) OM* T-C* T-N* WS-C* WS-N*  NHsN NOs-N
Raw  Puffing rice hull  11.04 8281 4803 031 019 006 0.21 1.67
material  pig slurry 7541 8037 4682 305 100 0.8 168.25 8.88

* OM : Organic Matter, T-C:Total Carbon, T-N:Total Nitrogen, WS-C: Water Soluble Carbon, WS-N : Water

Soluble Nitrogen
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A Factor Affecting Composts Maturity

Table 2. Physicochemical properties during composting process

Composting time

Item Active composting Maturation & Products
1 day 5 days 15 days 25 days Maturity Final
Temperature(C 18 40 76 62 41 20
Moisture content(%6) 66.73 66.66 63.24 47.53 36.70 37.89
- DM base
Total C(%) Joar soxp s oo o s
12 12 1.67 1.64 171 1.87
Total N(%) J_ro.sg" J_ro.oib J_ro.gsa J_ro.gsa +0.04° J_ro.g?a
C:N ratio 39.48a 37.67a 27.90b 27.77b 25.55b 22.53b
+3.42 +1.48 +1.31 +0.53 +0.53 +0.80
— Fresh base
NH4-N(mg/kg) 421.87 366.99 294.80 198.88 132.16 104.89
NOz-N(mg/kg) 20.98 23.08 25.18 27.27 31.47 53.92
NHz-N : NOs-N ratio 20.11 15.90 11.71 7.30 4.20 1.95

eabed
Values are means £ SD.
o mA EH|strt kA
i EE HAFAH HAY
gl Ha 76T A
JgelA] 2wt
A =20k Raymond(1975)= M]3t & A A
2] |t FolA EATr] 2271 55T 2]
ol 39 o]} FAHoloF A A3 Ul
B mAEe] AMEs =g 5 dvkal st
Ak FHlst 7I3bEe 2k Sk gt 3
4 T F=2 ol&dld =l ug nAd=e]
tiatell 7]191% A o|w(Fogarty®}t Tuovinen, 1991)
st $7] o]Fel ko] §&e AR 3
dEo A= AL HH|st L] YA
71E el FHole Zlow AtREw A=

Saelo] SolAduA £w7h 20T ALl
AR ozA Bl kgEh ol Fofd

UFs HolFk
2. ElH|3t Y E o|d=o2 Hat

gn)st AT HAEv e edsey 54
W3l= BAg o] AEsE nAE

Mean with different superscripts in same row are significantly different at P <0.05.

g BAZE sl & Aol Ems dAE
B2 AR PAE A Table 30 AIAH AT
o= e nAdEe] s ol B
Okoﬂ AlEA BEGH A= ¢ S7F R EGU
e T E"ohﬁ feshke! ﬁlﬂr

TI’—J—L

2] 28 SHHEPA,
Y] ghAlEe] HS- A
19 = Axdetel fgae 247 35x10°
CFUg'# 6.7 x10°CFUg o] A=At 7]
Anjze] vy SWelA Strauch(1987)=
-t 7F 5x 10°CFUg ! ©]87} wojok sttt
3 AAg AdEoE w4 HAEHA o=
EH|s} ©A] 2597 o]Fol uigate] 22ke.¢d
T A o] U Aoz ALRH 1
ub 2 A o] 8% EHIE AEA TS
Table 29| EH|3} TAE 229] ®igloA &
T Axol EHHd] BYA vAEe] AMES ¢
A FEEHSE 34 5 51T £ 1L o]
SEo A HA 3URE Aok drh= EPA
(1989)¢] M|t FA FAN= A3k

— 265 —



Kim et al. ;

Table 3. Changes in Microbial counts of swine manure composting steps

A Factor Affecting Composts Maturity

(Unit : CFU/g)
Parameters Salmonella E. Coli Actinomyces Fungi Me'sophllhc Ther_mophllllc

microbes microbes
1 day 22x10°  265x10° 876x10° 9.36x10°  1.01x10° 86 x10°
5 day 20x10° 55 x10° 277x10° 473x10° 12 x10° 6.63 x 10°
15 day 18x10" 23 x10° 461x10° 85 x10° 50 x10' 9.65 x 10°
25 day 03x10" 12 x10° 7.35x10° 447x10° 55 x10' 45 x10°
Maturity 78x10° 35 x10" 119x10" 195x10°  152x10" 1.07 x 10°
Final 35x10" 67 x10° 333x10° 567x10° 57 x10° 1.9 x10°
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Table 4. Correlation coefficient among the factors affecting compost maturity in finished product

Item OM T-C TN WSC WSN OM/T-N T-C/T-N WS-C/T-N WS-C/WS-N NHs;-N NOs-N
T-C 1.00

T-N -0.78 -0.78

WSs-C 048 047 040

WS-N 011 010 -033 084

OM/T-N 080 080 -099 034 025
T-C/T-N 080 080 -099 034 024 100
WS-C/T-N 070 074 -084 082 073 080 0.80

WS-C/WS-

N 079 078 032 062 009 034 0.34 0.49

NH4-N 062 062 -059 058 059 054 0.53 0.70 031

NO;-N -0.80 -0.80 058 -0.38 -0.04 -055 -055 -0.52 -0.72 0.15

E4/E6 091 091 -046 038 -012 051 0.51 0.44 0.91 040 -0.73
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