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Fig. 1. Effects of container sizes on temperature changes
in the composting process.
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150 N FHEEE  BELURBRAERIRR , BETHRRR , BE2/M
2 Fim. BAR=BERE 24 MR TESKSBE 65~68°C , iRE Tl
BMERBE , RAERESRAR , HEFPBRE 500C L EMKEDBIRE 18~24
X, BN 150 A ABBEURATHARER  HARRSEREREHSCERE
R, BREAREMERREREREE,

Temperature( )
888538838

6 11 16 21 26 31 36
Days after composting

B2, EISONFARENMERET , TRARAFREEEVEE CRE
Fig. 2. Effects of organic N sources on temperature changes during the process of
composting in 150L plastic container wrapped with woolen rug.
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ENERMEEREN 1/50 , LEKER  EREEZEBME , UHMRE
BEMAE.
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Days after composting
E3. xREHHECEELZE

Fig 3. Effects of air flowing volume on temperature changes
in the process of composting.

TEEEEMHERE  LENERBAZR , IR 1 Fin. TEREE , AR
REE 6 ARRELIENSBK CO, , URMMEAKKEY , BER pH E
RIE, MRKTERENDBEYR NHy, Bt NH4-N EEFETE ppm X
Lo Rz, CREEXREEM , #E pH ER NO;EREE , 1 NHs S EE
e It HEMEME K TEREENRRABE K HBMEER k928
HEMERB NS 61% ; MERREZETREL , EHOEERRERR
BRERA, FRERA, BFREKISEEE, M TN, TK NHe-N SEES ,

BROBITE,

1. HERERY Mo AT
Table 1. Chemical properties of composts.

pH(L5) EC(L5) NH4-N  NOs-N

Treatment (mS/cm)  (ug/g) (ug/g)
OL/min 7.20 1.30 1649 39
3L/min 7.99 0.91 398 45
6L/min 8.03 0.92 252 60
12L/min  8.10 0.93 213 76

TEEREHE  HIENYELEFTHERE K 2 fir. BRTER
RERBEERMEE K HYBELETHEREEAEIE.
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®2. FE Ny EIPEEE (FR/4K) (FBRER40X)
Table 2. Ground fresh weight of muskmelon seedlings

(40 days after planting).
mixed ratio of compost and peat-moss
treatment pure 1:1 1:3 1:5

-------------------- g/plant--------------------
OL/min 0.00 3.74c 10.14 b 13.40a
3L/min 0.05 8.54a 12.15a 11.09b
6 L/min 0.09 8.21a 11.76ab 11.63b
12 L/min 0.00 5.62b 10.73b 11.80b

pure soil : 5.41(g/plant)

=, REZERAHEEER
(—)EEERL MR
BRIE8EER. ME. RAESWHEY  ANRERESYA , B
BEBEAE SR, WE 4R, BN EREENRE , 500C L ENEBRNE
0K, FERMREAS X M ZERESRNE X, FERME14 X,
BEEZR ; LTRETRERKBRBEREESY  BRAERTR , AEE
MR MEECHR , HEPERUYEHENER,

~8 0

\‘

»

Temperature(

N W b Ol

] ] ]
1 8 15222936435057647 178

Days after composting

B4, HERRLIHHEBREAE &
Fig. 4. Effects of microbial inoculants on temperature changes
in the process of composting.

EEREHEENECEERE IR 3T, BREERE , MEY
DERERN , MERKBERLD 29% , LT EEREEN 6%, HIh, #E
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BRI NHs-N 2B, pHELA , X NOs-N EERE , BRHEEFRS ,
AREABICEERAEAE , ME(LEATRLIFEN. S5, BERDHNE
MERFE , TARE(REEHAE EC. TN, TP, TKEESSERS,

®3. BERFRIHHE(LEHECZE

Table 3. Effects of inoculant on chemical properties of composts

[tems\treatments CK1 CK2 Inoculation
pH(L:5) 7.77 7.87 7.93
EC(1:5)ms/cm 454 491 5.69
NH4-N(ug/g) 25.7 50.0 84.3
NOs-N(ug/g) 584 534 406
TN(%)* 1.12 1.33 1.42
TP(%)* 0.50 0.57 0.80
TK(%)* 0.33 0.49 0.54
loss%o(v/V) 16 23 29

*CK 1:Peanut hull + shrimp shell.
*CK2:Peanut hull + shrimp shell + rice bran.
*|noculation:CK 2 with inocul ation.
*TN:Total Nitrogen.

*TP:Total Phosphous.

*TK:Total Potassium.

EEREHBEERARERE,SE , EEEARRETHIEENAHNELE
RERETNEE ik 4 Fin , RETH , BFE—THH. —BKmMS ,
DRRERNMEE  ARERSERS A MAMRSESRTIMENES , F
ERNERER , FeeEHEXRSDEH. 35, &k 4 TERHFEHEESTE

EEENER  BHRNT4AR  BAERENU 1B ESHHIMERL.
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®4 BERRIHEEEFENERERCFEFEER2LX)
Table 4. Effects of composts on seedling growth of muskmelon.

(21 days after planting).
mixed ratio of compost and peat-moss
Composts pure 1.1 1.3 1.5
------------- Plant height(cm) ---------------
CK1 124 155 17.7 17.3
CK2 13.9 175 17.2 17.3
Inocu. 9.1 11.1 15.8 15.1
------------ Total fresh weight(g/p)----------
CK1 1.87 3.50 5.46 5.35
CK2 2.21 354 5.54 4.66
I nocu. 0.96 1.65 4.45 3.24
EEREME  KIEBETHESA=ZE , LB 0~45 N EhE% , B

B, 8KEK 62% , HE 45~60 N EHEF K EHE , EKkZE 59% , KfE
60~84 N EiEL , BEE , SKE 24%, FEHEHMBHGEERL, {tES
. REERZR), WE 5. R5RX6 AR, KEBREK, BES , k28
B K EYWEBHE K 7HBERATES  ERBECER , YESK , ARMDT
PRI OMEIRE  HEERRRE, MEBKPEERSHBREKEREE ,
BKER , #F 62% , WEIHEBTS K HACEAREE  EiHE, &
EERHREMR  HEERETERERNE, ERZEFAEREARER
HE, TRHEEEEENERETM,

80

)

60

Temperature(

00—

O 10 20 30 40 50 60 70 80
Days after composting

B>, EERREEMHIEIEEERE 221

Fig. 5 Effects of microbial inoculants on temperature changesin
different depth of compost.
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R5. MNERTHEESEBLED T

Table 5. Chemical properties of composts manufactured with soil

inoculant.
Depth pH(1:5) EC(1:5) NH4+-N NO3-N N p k H.O
(cm) (mSlem) (ug/g) (ug/g) (%) (%) (%) (%)
0~45 7.8 29 150 536 14 0.77 0.15 62
45~60 8.0 8.8 51 411 1.7 0.87 0.88 59
60~84 8.0 54 52 270 1.8 0.97 0.66 24

x6. EEEHEREFENYELERCKE
Table 6. Effects of compost at different depth on seedling
growth of muskmelon.

Depth Germination Plant height Plant fresh wt.
(cm) (%) (cm) (9/p)
0~45 100 18.2 4,78
45~60 78 12.5 1.73
60~84 71 9.6 1.08

(=) kEFMELLE

ERENAMEE  TRAERTLER , FERYETEERE, EHRPER
BERK , RERK , ERVEBERIBEITE. MREBERE , TER
i EDARREE, HIUERCBERTTEMHEMK , BB MR,

ARYERECREMREIKEER K BRRAESUEE , 0B 6 Fix , B
EREHR  BEYRMLEE  HSRAREETE  SETEMHETINKE
EhE(E5) , TREMETSRYBEEE, 55, R7EMET , BHERH
R, SLERAER , NO-NHER)SBRS , M TNGRE), TINERER).
NH:-N(EEEH), OC(EHIR)ZEERIE. BEUARELIBMNRE , BSHBMHE
REZRRCERAFEAER , SEERER , DIt R , TRERE
REREDESE. B/, FERELR , 01X 8 AR , EREBERERS &
PTEERE  WEREEANWKBELAS 1:1~2, Rz , TEBETIMKE , BB
BRE , REENESLHA 1:3~4 , HItBREABMERUSELEEN.
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Days after composting
6, EE. ik, BHEBREE CTE
Fig. 6. Effects of turning times on temperature changes
in the composting process.

R7. BHERXBEEEEI SECHE

Table 7. Effects of turn over on nutrient content of composts.

o.C TKN CIN NH 4-N NO3-N
NO. Turn over (%) (%) (ug/g) (ug/g)
0 479 1.63 29 1223 62
1 47.6 1.24 38 1054 123
7 43.0 1.13 38 43 336

OC:Organic Carbon
TKN:Total Kjeldahl Nitrogen

®/8. HEBMHABE FENEKE LB LE
Table 8. Effects of turn over in the process of composting on fresh
weight of curcubit seedlings (g/plant).

Turn over mixed ratio of compost and peat-moss(w/w)
NO. pure 11 1:2 1:3 14 15
0 0.92 2.69 4.13 5.76 4.45 3.85
1 124 3.45 4.75 5.61 391 3.49
7 1.70 4.98 5.09 4.05 3.34 3.20

(E)TRBRZEE

HERFEMEEAREFHBRE_E , —ENESEI BN EREHE
mAKibeY , RESRE  1~2 R2RBETMLAZE65C AL, B 7 Fi~ ,
HAFE#HIRRRE EABMR  B#SHNEBEERE,
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HERZSEZE K HEXEOBRARERE  Bit , #ECBRPE
ZEERLEMIER. ARENBIER  TERARCRHELER , MEAW
BAARAEARSEZRSFA , EMARERNFR 2B MBNRECLRED B
BR —EARSRBENREBE(CHEENEY, ORI, BRAMMER TN,
NHs-N, TP(#8%). TK(##), EC(EEBE)SEWSPIRZMHRE , ™ NOs-N,
pH & B AME BB

RIBEIEERSERS  BRPHRBMERE K SRRAFTENE , REZE
AFEER, IR 10 iR, ERRBHRERELHER 1.5, Rz , BROHIEE
BESER A BERRAKKFENE K FAEREME  TERESE BHEHE
MRERYE , BERERKERSLEHR 1:3,

L607:7

Temperature
8888

1 6 11 16 21 26 31 36
Days after composting
E7. TREARSHERCRECEZE

Fig. 7. Effects of organic N sources on temperature changes
in the process of composting.

®9. BR. AMMBEHEEERKD 2T
Table 9. Properties of the raw materials and composts, on w/w basis.

C N P K H.O pH EC NHs-N  NOs-N
Tre. () () () () () @5 @5 (ugg) (ug/g)_

SH 29 4.6 083 0.63 78
FS 45 7.8 086 0.83 10

--------------------------------------- COMPOSLS-----========m=mmmmmmm oo
SH 142 080 054 48 793 569 84 406
FS 282 091 080 32 637 917 2294 103
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* SH:Fresh shrimp-shell.
* FS:Fish-scrap powder.

®10. TEAFHIEFARREENEEFENERE LR ECLE
Table 10. Effects of composts on fresh weight of curcubit seedlings
(40 days after sowing).

Ratio of comost and peat-moss

Composts Pure 11 1:3 15
--------------------------------- (Gfp)-—=-rmrmmrmemmeemm s
SH 6.34 11.99 19.97 14.79
FS 0.02 241 15.81 16.73

Pure peat-moss : 6.22(g/p).
* SH:Fresh shrimp-shell.
* FS:Fish-scrap powder.
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Composting and Utilization of Organic Wastes"
l1I. The Effect of Operation System on Composting Process

Yuong-how Tsai?
Abstract

The composting process is affected by these factors such as microbes, raw
materials, and operation system (tank size, air supply, water maintenance, etc.). All of
these factors combined will result to various composts with different quality.

The aim of these studies was to evaluate the effect of operation system on
compost quality. Results showed that three was good relationship between tank size
and temperature induced. Small plastic tank could not maintained the heat produced
during composting to perform themo-fermentation, however the heat in large tank
often exceeds 70°C that was too high for the growth of thermo-fungi. The height of
container had better not higher than two meters. The air supply of 0.02vvm was
helpful for aerobic fermentation in tank with blowing facilities. Intensive air supply
induced the composting material stuck together and resulted to bad compost quality.
The sticking property could be reduced by increasing the water content of the
composting material and overturning the composting material with shovel 2~5 times
during the composting process. Nutrient, especially N, lost significantly when the
turning operation was conducted too many times. There was no relationship between
temperature and compost quality, although it is apparent to increase temperature with
inoculating microbes to the composting materials. Compost with shrimp was suitable
for the seedling growing media owing to the low nutrient content and more complete
fermentation, however compost with fish powder was suitable for field crop because
of high nutrient content, especially N.

Key word: Organic wastes, Composting, Operation system, Air supply.
! This project was supported by a grant from the Council of Agriculture, Executive

Yuan, R.O.C.
2Associate researcher, Chinan Branch, Kaohsiung Agricultural Improvement Station.
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