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Effect of soil and compost amendment on plant growth of green roof

Student: Yen-Chun Liu Adviser: Dr. Jih-Gaw Lin

Institute of Environmental Engineering

National Chiao Tung University

Abstract

The application of compost could be an effective method in reducing
the organic waste by the "process of composting, unstable organics
convert to stable humus components and-that can help to improve the
soil properties and, thereby,-increase the yield of crops. This research
was an application of the compost utilization in green roof. Compost was
used as an organic input to the growing medium, and the optimal correct

ratio of compost was determined by the performance of plant growth.

In this research, the ratio of compost was-controlled to 0%, 5%, 10%,
15%, 20%, 40%, 60%,80% and-100% (w/w). Factors including pH, EC,
organic matter, dissolved N, P, total K, Ca, and Mg contents in the
medium were determined in the beginning and at the end of experiment,
and the results were compared with the plant growth. Sedum plant,
which is normally used in green roof, was used in the experiment, and
plant growth index was recorded by plant weight to compare the plant

growth.

The results showed that only a small amount of plant in 20% of

compost had no inhibition in plant growth; plant growth in all the



experiment was inhibited when the compost ratio was more than 20%.
On the other hand, there was no inhibition response when the compost
ratio was less than 20%. From the result of growth medium property
analysis, it is inferred that the plant growth inhibition was mainly
effected by EC value. Therefore, this study suggests that the amendment

of soil by compost should not be more than 15%.

Keywords: composting, compost, green roof, EC, sedum, growth index
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FR-HREBXZLF 0 FFALED IEY 2 FRETRE S LF
-0 %?@G‘ﬁ’ﬁ%-%ﬁﬁ”bgié$§if§@’%i’zﬁ%i%%m’i%%@ﬁ
BEES ERFFHES LA D N o gl Ry F R 2R
ol e fE F O (NOg-N) frdefi § (NH,-N)» f£ 5 5 2§ > 42 § & &
CEAMBEF N AR BAEF AP g 90%
PRI WA CRAZHELFIRENY > FIMIPFPFCLEER S R B
B g A8 A e 5P FIHF o

Rl B A iriEd s £ A o £ 4o ATP- NADP % 34
it AP BRSPS PRy 2B TS A R L
B E g R FEF BT T L R g X TP
F] o BE2 wofo il = RechEkft & 12 (HPORY) 42 - % ehpife - & R3S
(HoPOy) 5 2 > Ba 3 3& P > Fk s fedB 2 4r A 33 v &% > & 12
oEp b AR watde A3 R b o4l AEA 4 Tk 0 - IS
BizoF orxit ) pH 6.5 & & (# 0 1997) o

2 F B ERESRRE KR R ZRELT RS
B2 % 5 V& > ¥ F WaE R EARHE L FE G A Fed F g & o b 4
WE R B i W R e LR L XA o 492 B4
g (KY) Al i 5 25 Bed g Rodme M A & v g 4 K E R A
i 4 R A2 R

M ime EE SRS P AF e B L ¢
Plimre o2 i F M o 33 EY S LT L AR 2 I HEEHEHRF 2 - 5T
TAE R 2 A o b R e (NHY) & 5 A2 hid

ToRPFEA ez o RBP4
EaE T (AIPY) s A2 F T gl P 4T
ez F T o e - e dENTFFIRT AL
PP AR R A K Z R oo
ELESFerd s B H2 £L0F
CAE N ESR TR U IEIETLY -3 SRS R
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o B E R R RS S DR AAH A kA TR
i (T ¥ 5 % e RS 24 & LR R

#
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P
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2.3.1 3w i

LEE T T gd B A B P T Rk 4
FRAR > FRILW LFELARLE - BRBR - sk ki 3
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Ao+ 35 9% s NEFHFIGEd T2 ZH K- P BFYT
R R 2 R LTI AR R D2
TG FEA L FFAERAgARY BRI AFNE

e et HApdR i R o Fp > B A R Lk P2 4 KR

EEE S 2 FERE N FRFEZFEVES KL FOEREEF R
Foo ¥ by e dpm o d mg v (CIN) B2 FEht s o

&+ ¥ 24 F e pople _gj\-ﬁ - T2 B F v ,i’gw—g‘fa-ﬁ ¥ 4 B i3
E F i 25~35 1 PRI A F AR S B R S MY g R
P imha g BRha @42 E X Prd s andgwd - i 2 10~20:

1z pa o

2.3.2 ik 4e 350

32 sl gk et SV - R W 4 5 LR g if e °£’\W7§~7fﬁ4fﬁ4fﬁi;’ﬁ »
W Al B - RHEE I NG A - B 2R LR
BAK Y A4

Ao A fE

;E’—;f;é_;%&éi%@w"‘v

N
ETIS

3
K- kAL LR mge R 5 A AL G
B A R B 2 KSR B ST i
Bs Rl EE T E DS 4l 2L &7 RAHEE

EA B R BB Tl &

o
[

R AN R

|
bl

i

o BRE R AP N o 2 R

Poodoi et REE B REEEE S A3 BRSO i
FiEahw i g4 REhEsaipldog o 5 175 3w pE
Pgokfbehit g pd R H XL FEF R HE AR
LR BT o d At Admaw P L ML g ok § AT L iE Y H R L ¥ or
Mg > F @3 i3 P HAT A I EFFED o O T

2 sRE sl AR

i
Py
l4=
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233 s £

FWERGE Y EE I B R o RIERTYAERE S
2R3 O RER T ) Tl v E A x £
R Y RS BEEE > H AR 2 F w2 g
FREIFEFERISRCMA TR 23w B g B e 2
ERFF R IR ABER ORERY DI TRIIFLEN L
BB ERAF IR REEZAARF 2T RFFE R A N
ATLE R R KRR TR R R B S T AeBm At AR
R g3 A fEde A e Frdl 4 P2 o (Grigatti et al., 2007) o
T A B AR AL SR E T FE A AT
KRS AL B A e, R Y Ll osfA E o R F LN LY
23 g (3% 01993) e A FARIFH TR LEET

\

m/‘%"ft‘ R B

m
Ik
=

Cch i B AR R E B
§ 7l

IR AT 4R TR TP S 2 a8 4 % (Friedrich,
2005)c ¥ b o 3R g BV R I BA LRSI BRT 2
AFZEL k2§ HBEFRARER @ FTRE DA -

2.3.4 3w gt Brac ¥

FWRT Y A RHRDEHRE ITEM R - # B
FFEFTRE S FRLL AR FAR I LEL R DE A RER
B AR EFTREJ DZER 2 A2 EY G BEIPFREDE R

*@i—°ﬁﬁ’%%éﬁﬁi%uﬁWﬂﬁﬁ’ﬁﬁgg%@@ﬁ

SN A S TR R R I I 2

e iAo PR A RIS IRALFBEFT AL o5 F
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LR A 0 FRYFRI R 2L
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S
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A gRY A2 4 F Y WAS o KD HEoean (3 2008) -

oW 3p A ¥ 4 ’%‘r:{%{. P F - BRI L B e W ois o By o0 O34 oM
PR E B EZ FRESCFEALMT S RS 2R K
B { & - 1295 Aggelides and Londra (2000) =t i * & % »h3f 1 &) 4
2 E o BRI L R B A ke
kA B E G FoRka Y S HMABARAECBRICHAESEAG S RDT
EI‘.EL#‘EJ‘M%itﬁl_ﬁ]a‘:iﬁﬂ%i%ﬁ%i‘-l'li%?°ﬁ’-‘°’i“§‘3i‘9’»i‘é?ia‘%ﬁﬁ%
R ‘e £ 1 > 134 Kowalijow and Mazzarino (2007) 2z #= % » H % %
ey Wi 120 0 6o 22 pHEEC B2 § £ F A
¥ ~FEz B #Bﬁ%‘/\fi’/fj‘4ti_i§ﬂg%§'ﬁ?i\‘g$ ,ﬁg‘ﬁ&w}}:ﬂﬁq;’;j&%tpt

oo BT R Ede g nd R RES e L2 PR A
g e A 1 ;A P
s 2 DR H A B A A WA

T
PERNE LT P T E S S O T I R
v

M 271 2 Be(Lee et.al 2004) ; H & & B v R B4

7 AR R T Y g e
EWRE o L RAR AR LS REFR o LA RS Y
RERY P E - TG RR s HEF DL Lok PE A
P ERE AW N E T AR o 0k AL § ot 4 % A (5]

2007);;1_3%%_:;:5%{;% v B Mkl b ) s B F T T S Hp s 2F R B}ré&iﬁ;w
2. A B Bt 1L§?awﬁ:ﬂ;@_,ig}g{ﬂg4},ﬁ§wﬂuaﬁ—;?ﬁ&@;ﬁgj‘a»ﬁ
BT R o Tr &2 g a4 5y gl

CE= i G- A LI S e AR LA SSEET S c AR S ) B R LI R L S e e

T F gl B K A 0 frE bR Rt o AR %5 pH

BB EN kP @& oo
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2.4 2 & g% (growth index)

SR REYWES LR LS TREPRE CREE

B RESEAGHE NS RL AR DL £ %

B2 ERRSERELAT  EY 2 EREBCFL BEF kS g
22 EFY > AhEN AL SRS ERY LT o 2
2.5 BT % éll?é“ HiEPr 2 Ll s g 22 &gtk o A7
Barbara Karst # > d gt fdfg 4 B~ F i B K 2 d v H 4 £ B

7~ R

=g
=
by
W
=
g

HARERE TG FLL i Pt BRmmi R g
F 156 2701 Ziaf 2 & ok y A NA T Y E 4R ES
FEERF R NS E DL A EF R E S RES ST A
oA v ey AP ERE R Dl R A & F B R
il B e BREA DA 0w Y ER DT R kY
A2 L g a ol il P22 54 (H) 2 5h
FARAE W rn) 38 SdAFEHmETER AT HERFGEE R
ERES O VERBE GRS RN Ll 7 kY R R
Fo2EREV X AR ek s R BER T BT
= ¥

G R BB B AT LT RERGEr o R FEME

-

PHTHREEZEHF 4 E > FFERERTFIRFFEENAEE 0 &
ﬂ.b—%;\’#?%“;ﬁ%\%?iﬁéiga olj*ﬁ#i{’%;\&*ﬁ,—ﬁ;r—g

ﬁﬁ%%ﬁgui%%§\%iﬁ§%%’ﬁi¥ﬁﬁQL#E@i

ENMREFEE o RPIAFEEREY > BARBUEHE FALEKE
P R RV AR RS ) A F oo 3 e FE o &R
BARNfEF L LEE PEYTEREHERESFAEMEE S N W
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2025 pepkY A d R R B

20 R 4 £ ohbx ERRAE

$4 0
Barbara Karst ToBRB AR AR {H+[(W1+W,)/2]/2}? James et al.
(1996)
P N i~ 4 £ £R (H+W+W,)/3 Kessler and Keever
(1997)
BN AR ®E 2B 2L ER A GF (H+W+W,)/3 Wilson et al.
(2006)
¢ ¥ TokECEE 4 E AR m-r? - HP Sloan et al.
(2003)
F o= e s REZT AL AR (H+W . +W,)/3 Gibbs et al.
(2006)

® H = height » W, = widest width--W, = width perpendicular to widest width - b2 = (W,

+ W,)/2)/2)?
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F=23F e
3.1 R HHA AR
(1) BT 282 L%

LHETRE - BAFESGT LMYEL W2
S

MEeEE 7 =& %3 £ 2%

N

ez -2 EETHEAN2 252 P BB 3.1 T e

AP GRBA EPFEROR AR O FAFT AP L HEE T T 2
“4># § % (Sedum mexicanum Britt.)s R A3 & & B 2 5 E 2 g FE
AfEd F LIRS N EEERE iAo E R
LR R B AL HER P ERRE G A RS 4 R

BOERF A ACHETR F e m 3.2 Al

Br AL RS LEBEY L2 I E - BEETR Y AR
AFBTHEF  AFLALRP HLERMTZ TP R 2R
SAFY BT A A il RS As g 2 B L P
(R IR A I SR | SR NPCRP I I T A

(4) 3u 9

BTG RE R B LA g MR A RE o
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Bl 31 fE 4 4 KA 2

M 3.2 ERX
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3.2 R %A%

A2 R %A R 3.3 T o FERMAL S S - 22
o P g o KER FHREFHBES B ST E G R
BB EF LT AR ABBRED AN RRRET RS EBT %
ZHBEIN I IS UEFAIAET AN E RS BT FF
B {0 #-3 ot 5] (0~100%) 2 32 dawiR & > T RIEREANF2A
e R
- ER AR F
60~ 80~ 100%) £ 72 @& 7 2 » & BAGRL 2 5 kX (25 %
35%) a2 2 B F Y kA Bl F R RS 4 L
i i

ﬂ%t%ﬁ&a@ﬁé%iipfﬂﬁw%

- fR R @-“‘?f:‘%ﬁz‘ll{%%‘f?ﬁ;?:%i %%’K#'Jiﬁ_wﬁ@
L2 R GRS LA R LIt 2 Rk

&%iﬁw?ﬂ*$°?$”*%%—F&1m@ﬁ’%£$?1§9
e w2 LBy LArfgql 98 2 31 3 B 2445
AEY S AT HREE

HTEYF
A b
AT 5 g _ :,uutb?ifx‘rki > ﬁiiggﬁ
Bt —~
A Rl :
B oRR BT
PR e A A0 Foa

B 3.3 F % i A% R
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334 AP 2 B
ARG AR FIEBRE KA FORF AT F T RIE
pH @ ~EC &~ 3 #F ~§ B~ 4~ g2 fEHh2 4 Edpik e

HBEAs B~ AP RBE 31 7 oo

% 3.1 A4 P ~ 32 RE

& 35 38 B i % ® %OE A
pH NIEA S410.62C pH meter SUNTEX SP2200
EC NIEA W447.20C EC meter WTW tetra con 325
kA NIEA $280.61C % 55 (105°C) CHANNEL DV620
FOWE NIEAR212.01C Y 45 (550°C) Nabertherm
NO;3;™-N NTEA W419.51A Ak kR HITICHI U-3010
PO, -P NIEA W427.52B 2O HITICHI U-3010
K~ Ca-~ Mg NIEA M111,00C L R s S P B A
Weight T+ R E Sartorius BP-221S
3.3.1 ¥ %

WREEES T EIE R RS RRAMNET AT B

B R LIBRBIREE P REIEA S FRRELRE S EB L
P3P oY Bz 3 2o REEEFPR YT ER 35 o
B2 E R AT e
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3.3.2 39T 3F 4e X

I E R LN -

A

AFEE RT3 Rk oo K E R

[N
gt

B bR paag ens Rl 2 o R R A Rl

S Nded 3.2 o o0 RS HA AR 3.4 AT oo
3.3.3 # % % ¥ #l# (Seed germination test)

Pt oe P 10 mEGF o~ poAR T WHATMAN#L 2 32 % o
P 100 HEFHE I T 0B N RA L 25T 2 BER B B A
48 ] FF o BB SR A0 ¥ B 10 mlgE ek 4p e 2R TR

* 0T L% BB b R e

2 8.2 s mEeE -

Ratio of compost (w/w)
Content per pot

0% 5% 10% 15% 20% 40% 60% 80% 100%
Soil (kg) 0.60 0.57 0.54 0.51 0.40 0.27 0.16 0.07 0.00
Compost (kg) 0.00 0.03 0.06 0.09 0.10 0.18 0.24 0.28 0.29

Total weight (kg) 0.60 0.60 0.60 0.60 0.50 0.45 0.40 0.35 0.29
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compost

334 mEnz S kEFEBIE

AR BRF AR 35 w0 UHIE S S M 6 LR 42
B (0204060~ 80 100%) » i~ 4:fif » B4 & 5 24 o £ »
2Tl AN FEAUERPAEE kS o R
WA w4 25 2 35% 2§ k%o & 1

NEIFRFRRFRES L L F

IR
T
[t
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m Moisture 25% m Moisture 35%
0% %
mix i?l\/ w\
)' ) )@ WUV /& ontr
ol am|\ o @
UDAPED D DU D
C OC O _sentrey apapiap.

e (O \ Al O O ety |
‘\/k/k@ DD,

Ble3.5 % & v 2 3 RFEHR 7 &

3.3.5 3 & pH & B €

2Ok ER) R H BRI 86 Fr S s Rk B - v 101 2k
Rl T e @ Iokiz 11 (w/vdry weight basis) 6t R &
gd RT A 2 RS OVRLE T EIRIR ke R e

B~ 20g 4 155 50 ml g F ¢
v
sex 20ml 2 33 oK o
MR RT -
v
12 2000 rpm 2. 10 A 45
Bt iR 045 pmip B iR

!

12 pH meter Bl #_pH &

Bl 3.6 4 M fitdk R LN B
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336 LT HEAR R T

s % 2 o (2007) > 2 4 foip 2 Rl H FAcoB 3.7 A o

B~if % 4 3% (200~5000) *+ 445 ¢
feok D RN R (TR R 2 I )
,/,ﬁ?%:&é\: %:k » 3 4 ;@:g\\,@ B K I *5'.‘@7);5:
P RIFOLEAGaRR o Rmpd ndok
FE - ] PRIS SDRL A 045 um A F

) R R K 02

YU B 2-(EC meter) R £ e fr 5Bk T R R

Bl 3.7 2 M 4r ok 2 Bl LH A

JHEFRFZFWF REB T 2E IR 3.8 AT

B 502 4 4 (S) > * 105C $ic- = >
FHIFLPER (a) T E N B2 5ok
4ok % (%) = a/S x 100

vy

o rifple 2o 3 $ % 3 550°C Y 8 B

BOGsmEY FL i HAATALEER (D)
4 5 £ (%) =bIS x 100

FTRWETZE W=1-7kF (%)-4s» 72 (%)

B 3.8 2 Z kF2 3 BFZERTHRN
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338 IR ARZIHKA

P32 BO(2007) 2 f % R 2 SV H R R FE R LN A T o W

3.9 #ro1 ¢

4o~ ARk 10ml s f25- 40 g

Bl Y Bogo 4 R R

g s e 10ml

#RFE LN L R

DR SEAE £ R
E Ao~ JIE DR o

2 g HRECEFP
IPE R A PN
MEpr R 2 2 FE 1044 -

!

BERLEHEA (V) 2R
PD. (g/em®) = 40/(V-50)

4

i M & (%) = 1= (BD/PD)] x 100

B 3.9 JBARZIHAER TSR

Bragg and Chambers (1988) = ;2 &
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EE- g F B2 RIARE N 2N Rk 2R
BoRe B2 LRI e ABREE ) BRTE2 P AR

SN

Bk 10 248 EAF S H M3 -

4
s»plfmwak,%ﬁ@ﬁm’ﬁﬁso
A Hop APk BRI H k2 84 (V)

4
Wk (52 3 HEE ()0 B2 1057
Wgh P g 24 ) B > Bl (5 4R E (D)

4

EE k2 CC (%) =(@b)/(ywaer x v) x 100%

Ywater - ¥ 4 T KZ W E

Bl 3107 B 3ok Bl A
3.3.10 2 & 3z &

AP HERLA LR R E R LR R 2

R R R R ¢ SN N VT S

R B o S o . T T Rray
A

o

ek

e
@

BRERZPBPEMNEFLFMIBE L AN

-

A BREF M Image J. 3 H S A2
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Frd REEHH

41 1 RZAMREIBA A

4113 AP

P AV G R LI HERAARE TR 41 TF - BEBAE
(2005) ;4 s 43— 4 eon s B F Mt g 3R S A BT
S AEMME Y T T3 pH45~65 d SEREA L > B A F R T
TR AR A s B 2-3% 4 ] 20 mg/kg 0 F %
o 7 &) 35'mglkg o 1T £ 2.4 - B Eed L 4r R L T e -
i &4 4 B2 2% pH(1:1) 5 55~6.8- ® E B (1:5) | > 0.6
mS/ecm: 3 ¥ F 2 &+ 8% d XA T4 ENTESDRE I
RATF A RERE o RIpE 41 5581 0 AP T EY 21 E pH
5.9 LM R @A 0.5mSicm-F ¥4 3 £ 4% k3L F 16
mg/kg ~ -k 3 gk 0.09 mg/kge.2dng & 1,879 mg/kg ~ > 45 2 > 4% 7

v

£ 4 8 5 741 mg/kg %2 651 ‘mg/kg o £ - it st g FRE T
Fod s g B A j o BRI FUBR 23 L4403 FRE
BT 2

WA BT ek Nt 2 R § 4T R 42 I PR
NHE gL E RS L
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2 041 22 L pm RS 2 FRAAPBT (n=3)
Ratio of compost to soil
Content
0% (soil) 5% 10% 15% 20% 40% 60% 80% 100% (compost)

pH (1:1) 5.9 7.2 7.3 7.3 7.5 7.5 7.6 7.7 7.7
EC (mS/cm) 0.5 1.8 3.1 3.9 6.3 11.0 12.5 16.4 17.5
OM (%) 4.2 5.7 7.3 8.8 10.4 16.5 22.6 28.8 35
Density (g/cm®) 1.06 0.98 0.95 0.92 0.89 0180 0.69 0.60 0.52
Porosity (%) 19 24 28 28 38 45 53 58 61
CC (%) 33 33 32 32 31 29 26 24 23
NO; -N (mg/kg) 16 27 37 50 59 101 146 190 233
PO,%-P (mg/kg) 0.09 0.09 0.10 0.10 0.10 0.11 0.13 0.14 0.15
K (mg/kg) 1,189 1,475 1,756 1,848 1,909 2,220 2,677 3,016 3,606
Ca (mg/kg) 541 866 1,220 1,580 1,929 2,722 3,700 4,772 7,700
Mg (mg/kg) 651 683 711 749 780 910 1,028 1,170 1,395
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4.1.2 3% A AP F

Bgtm 2 pH - it BodeigEwa pH 72 9.00 4
Ry Er 2 3mw i &8s il ArEFiot 4.2 975 > 35 pH
77 % opckk o B B 35%- k3§ 235 mg/kgs -k ik B 0.15
mg/kg ~ > 47 3 £ 3,606 mg/kg -~ 2452 242 3 £ 4 B 5 7,700 2
1,395 mg/kg > 1395 — 42 AT 4 R PlERT oo LI F TR AT B
2 EATF o HE (2002) 4p > A v @ g e d
F AL ERB LR FREIREBTEAEAMEY 4 £ 2
PR APy awirfog B R L 17.5mSlem: 42 - kg ¥ 4 £
2Tk R EAR 4.mS/Cmo B WA % A Z 3 HE A W L 052 glem® z
61% > d FRIGER T EIT R A 2L Ik <@ 7@
fg%ﬁﬁi%?é&i’;’@ié;»%ﬁ EOR RS SRR SRR R L
ML R B AE S T LR R o

iﬁ.ﬂwr‘%’??%ﬁﬁ MEFRE BT R T RS FRAER A
Bl 34 v uwed @y 2hd o By k@ Dotk o B 41 52
B HF T I %REE R PRGTFEIRAME 2] 0 FAS o IR (T
BRI F T FRE B E (e 1010 FB0R) 23 F T
Fau i 93 2 97T% > mHREe (FH LK) 28387 54w 5 91
% 95% > 12 ¥5 @ & (2005) A B Y F R wE K| ¥ 5OF erat o
PRGREAIF T FEHRBEF T F 90% M > P R2ZEET R
Flo R BEEHmT L E LR o d FREST T AL HEY S
F RO 2 e oo
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30042 LN A AR

pH EC oM N P K Ca Mg
(1:1) (1:5) (%) g/kg
e 7.7 17.5 35 233 0.15 3,606 7,700 1,395
gt 8~9 11~13 36 195 630 330 2,100 160
4 gt - 3.5 56 220 230 160 91 130
i - 4.0~4.5 62 250 290 100 830 90
AT - <1 - 190 22 67 - -
skt - - 54 240 1,510 84 1,250 183
e S 1
5.5~6.8 90~300 570~4,000 50~400
w4k 2R

YH % (2002)
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Bl 41 655 73 %%
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413 REIBAIRY

hE (2002) hAE fh D A HZES A FFL G Sk B
g A2 -4 d ~pH P T HEAR 0.2~1.1 mS/cm~ B ¥ B A
0.3~0.6 g/cm®~ 3t B & 10~50% ™ % % B % -k £ 20% b 2 e
2 41 Bt REIRZAIMET D BET v AP L 23w LK
g 4 igifltﬁ"»‘;%i&w%é’?fé pH ¥ M &7 2 2 24 2 pH
AEA - I ELIFRLERIEFBSFZE 3% 0o d BE
BrREANTZLET
Y RpvE- B LiE2q@mh @ dmSlem> B B3 faB B R EANF
EEF AR > LA @ET i e d & Lud s drd] 0 - e g g

G H z

+
RABR T EAGFABE S FirD I E O FHAHEFE S RT
>

B EE s A E > et 15% B & e

Ny

%%ﬁ%ia"'ﬁéxﬁa%@m?,ﬂ% E IR LR R SRR
BERF Ao G FE LT EPRHES I EE S BRI REAT

B %A A 0.52-1.060/cm’r wEe A T AA TR L FE 2
B d B R MONIREW R R 2 R E
2B HAE o R A ER G RA 22 BREETEAFHET
o R eI pH BT HAZFEFLERIVERFF > AR L
o 15% b2 2k EC E g iE 3.5 mS/cm: R £

Tl HEP AR RSN EHE 08 glcm®y B MR EE 2

IEFEPRE LN REET e S JAede oo R RN A
SN R S AR E RS S AR A

(Aggelides and Londra, 2000; Ros et al., 2003; Kowalijow and
Mazzarino, 2007) -
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%
BERET G AF LR LG 40% o g2 2

T A R 42 2

g -~

Eqrdl 0 NI BB ERE 0 AR At L 20% B S fk2

%Wﬂ’@—ﬁgﬁiﬁQ%’%ﬁﬁﬁwﬁd%?%

4 E AR H AR ZAFTHRESEEES AL 43

7
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A ERE (4,11) a3 20% ¢ WA 2P F 2 E

H AR P 2
B 4.6

Z Fr #:IJ o

n2_ & § %

EOR PR 2% e £

wa W

4.5 #17

(3, 5)

o g E R R ETAME 2 TN E ST R R
wEz iz aMAs iy kiR RS AL dNEET LR
AafEr 2 AR oA ESFLIE PR IE N EEHH o4 & 45
GEELITEE P . 20% P> 5 PRz A gl 2 7T 2P
2 45 H P2 L
Weight, g (Length, cm) Ratio of compost
No. 0% 5% 10% 15% 20%
1 13.8-(94)- - 15.6° (76) . 32.1 (142) 43.1 (251) 1.6% (8)
2 14.4(75). | 39.3 (120)  49.3 (238)" 30.5 (180) -1
3 8.02 (21) 25.9 (161) 4.92 (14) 9.1%2 (32) 36.3 (281)
4 7.6% (27) 29:2 (149) 54.1 (312) - 6.2% (21)
5 18.5 (89)  40.5 (265) . 46.2 (256) 52.3 (291)  20.4 (64)
6 20.0 (72)  31.4 (182) 44.9 (257) 43 (261) -
7 37.2.(230)+...39.7 (206) " 66.6 (297) 50.4 (335) -1
8 21.2 (97) © "41.9°(266) 48.6 (231) 53.9 (355) -1
9 17.1 (95)  34.1 (261) 27.8 (105) 37.3 (189) -
10 28.2 (76) 41.3 (220  48.1 (192) 50.5 (241) -
11 21.4 (87) 13.7° (66) 22.3 (79) 0.92 (5) .
Avg. 1° 18.9 (88)  32.1 (179) 40.4 (193) 33.7 (195) 5.9 (34)
Avg. 2* 18.9 (88)  32.1 (179) 40.4 (193) 41.1 (214)  16.1 (94)
Avg. 3° 21.3 (102) 35.9 (203) 44.0 (211) 45.5 (263) 28.4 (173)

'dead, “growth inhibition, *the average weight of all plants, and the dead plant was

regarded as 0, “the average weight of viable plants, *the average weight of viable plants,

but not including the inhibited one
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2046 AE G A TE - BE LA T

pH EC Density Porosity CcC
Component

(1:1) (mS/em) (g/cm?) (%) (%)

15% compost? 5.9 3.9 0.92 33.0 32
Peat moss’ 5.3 0.9 0.10 15.4 74.6
Rice husk! 9.3 2.3 0.09 27.6 53.7
Bark compost! 5.8 4.9 0.54 5.98 65.6
Bagasse®! 5.2 0.4 0.10 15.6 32.2
Coconut fiber (coarse)’ 5.3 0.8 0:08 44.0 34.5
Coconut fiber (fine)* 4.9 3.9 0.09 14.7 51.5
Sludge compost? 5.7 1070 0.34 16.1 57.3
Green roof? 5.5~7.0 <3.5 0.1~0.8 15~20 30~50

Yo $  (2003) > 2 2 4z (2008)

-
¥

Fodg 2 2w R B G HE T ARE AT YR
AT MARKGLRENTAMF S A PR ES B 410
Fod BETVI BRGAFTL BB LA AR AEE (KiE

B) Rl (REFBHE) 2 BB E%EE 0 J8H7 0 Sk

)

45



B VR RIS KE X HERER ) A e R BT S E
B4 A R R4 o

4

2047 FHisRE RER

Ratio of compost to soil

Content
0% 5% 10% 15% 20%
ct 5.9 7.1 7.3 7.5 7.5

pH

T? 6.3 7.4 7.5 7.5 7.5
C 0.3 1.6 2.6 4.1 6.3

EC (mS/cm)
T 0.6 0.9 1.2 3.2 4.3
C 4.2 5.7 7.2 8.5 10.1

OM (%)
T 4.1 5.4 7.0 8.1 9.5
C 0.050 0.121 0.121 0.130 0.160
NH,"-N (mg/kg)
T 0.043 0.066 0.073 0.095 0.142
C 13.0 20.5 48.8 62.9 85.8
NO;3; -N (mg/kg)

T 6.0 13.0 119 19.5 36.0
C 0.065 0.078 0.074 0.083 0.095

P (mg/kg)
T 0.053 0.040 0.038 0.056 0.073
C 1221 1430 1526 1650 1822

K (mg/kg)
T 1145 1337 1421 1610 1727
C 412 740 1154 1137 1488

Ca (mg/kg)
T 310 553 1016 763 1256
C 434 590 672 530 502

Mg (mg/kg)
T 378 383 441 217 407

'control (n=1), *treatment (n=3)
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a

ARG EIA O P REHEIRER IS REAG VF AP R
LB BRI T ALKV ETZRER AN EFREFBRG EF
T % ¢4 w4 ¥ (FFL Guideline, 2002) 2%k % & 8 1 T *1 3 2 % f2
BERF A 359/L T o RB-BFBRETEARAMGHELE R
R EYgL 55mS/icm-e
8 T T T T T T
7F _
6 _
=l '
°
m4— _
E 5l ]
@)
Ll 2k i
—=— jnitial
1r T —e control |-
—A— treatment]|
0% 5% 10% 15% 20%
Ratio
Bl 4.11 2 k7 E R B
4.3.6 7% 49‘9?%1'-

A2 3 BEF 2R 4B 412 %17 > 2% BT 2
BHEF RS2 BH L RTIEIE? FRFNPRRELE T LA
B RGBT o E G RE A G P A B Mg R
Wi N PERBE T FE 3 2B 10~20% (Friedrich, 2005) » 12
AR R e A ERFES €223k (FLL, 2003) ¥ B8 4 F ¢ 5

FOER G A%
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B 4712 2 #7 ae

437 %0 F bbbz i R

GOF 23 ERE B W 43R E 414 T 0 B % B R A
B PR F P %45 (13~85 mg/kg) #& F & A 4> % (16~59 mg/kg)
BoEBAIERFGIRE IR G 5] AR A

AN
=

B F 2N o0 B 413 2 F 414 BEVER BT RN DS

B ooH R FIA I EY R RS A B E s
a2 28 (A4 01-05 mg/kg): m W@ F # &< > 54
FRB kA A A N RBZRERBFERSH L (01991 m 0 1999 ;

M 2000) -

49



0.5

04 E
=
'©
%)
o> 03F E
4
S~
(@)]
E o2f 1
Pz
+ Iﬁ_
0.1F B
% = initial
—e— control
0.0 ) ) ) | | —a—treatment
0% 5% 10% 15% 20%
Ratio
R 2
Blo4.13 2 % NH,-N z & % it
100 T T T T T T T T T
80 |- E
~
(@)]
é 60 | B
[@))
S
N
ZI 40 B
"o
@)
Z 20F E
—a&— jnitial
J | —e— control
i ) ) | |—A—treatment
0% 5% 10% 15% 20%
Ratio

B 4.14 2 # NO;-N 3 & %

N dR2pz ER V4B 415 ax > B 5T K3 EHEE

Moo A4 PF 2 kR 0.09~0.10 mg/kg 5 E R %) > 43 0.03~0.06

I E-E e

Ma
|

mg/kg > & 2 R Fl i E e EY B L L %

KRR A ELARIEILSBZ 7 E (M 2000) -

50



0.12 T T T T T T T T T

0.10 i
0.08 | E
~
(@)]
= 0.6 i
(@]
E
o 0.04 E
J —&— initial
0.02 - —e— control i
I —A— treatment]
000 1 1 1 1 1
0% 5% 10% 15% 20%
Ratio

B 4.15 B 7 Bo%

Az 2dng &% 4B 416 73 0d Sk BT o BlIEA A E
REIR AR R AL AT R TR RS
mok A g 5 BB E M AN F B2
d & 5T a0 ez €% (1189~1909 mg/kg) »
i A HRE AR TR RHMXE -
Tz 2402 X4 5 B8 oo B-4.07 % B 4.18 #r7 » 2 ¥
T~ AR S kv AL LR 417 Bor oo A F Y 4 R R
b 15% 2 20% PEF o R VAR R A< o B 418 Bom 4 A F P
MEE Ed EPF R TP 0 1R FE 2 Rt bR AEE g R

R oo
Ll

I
il

. R T R
Fs ’1\?711\:—5:_-_1%/6”,{7&’1

=3
2
:
)

\

=

ul
™

W

NS

51



2000 T y T y T g T y T

1800 |- -
~~ 1600 g
(@)
X
~
(@)]
E 1400 | .
N—r
A4
—&— initial
1200 - —e— control 7
—A— treatment]
1000 1 1 1 1 1
0% 5% 10% 15% 20%

Ratio

—&— initial

—e— control
l —A— treatment
1 1 1 1 1
0% 5% 10% 15% 20%

Ratio

B 417 3 405 £ %0

52



1000 T T T T T T T T T
800 E
= 600 i
X
~~
[@))
E o} ]
(@)
=
200 Cainitial
—e— control
—4A— freatment]
0 1 1 1 1 1
0% 5% 10% 15% 20%
Ratio

B 418 : s ERn

2048 oAl A AR B A S d T o ho 2
5P 10%~15% 0 45 % A R FiERA T A 4 £ 53
KA LA P g AR A R T T 2
o P HEA A LR CRAEG S EERNE WAL AL 1R
FrHET > i@ R 27X rfl 2 FRT PN RASTRE AL
2P L REFEZAAR SRR AR E 2 EA RS 2
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348 A A ERE S

Ratio of compost to soil

Item
0% 5% 10% 15% 20%
OM (%) 0.1 (2)! 0.3 (5) 0.3 (4) 0.7 (8) 0.9 (9)
NH;-N (mg/kg) 0.04 (46) 0.11 (63) 0.19 (72) 0.24 (71) 0.29 (67)
NO;-N (mg/kg) 10.0 (63) 13.8 (52) 25.6 (68) 30.9 (61) 22.6 (39)
P (mg/kg) 0.04 (41) 0.05 (57) 0.06 (61) 0.04 (43) 0.03 (28)
K (mg/kg) 44 (4) 138 (9) 335 (19) 238 (13) 180 (9)
Ca (mg/kg) 431 (58) 313 (36) 204 (17) 917 (55) 573 (31)
Mg (mg/kg) 273 (42) 300 (44) 270 (38) 532 (71) 373 (48)
ik (%) = = B B
249 %A ] g2 1] e
Ratio of compost to soil
Item
0% 5% 10% 15% 20%
OM (%) 0:1 (2.4)" 0.3 (5.3) 0.2 (2.8) 0.5 (5.8) 0.6 (5.9)
NH;-N (mg/kg) 0.007 (13.5) 0.055 (45.1) 0.048 (39.8) 0.035 (27) 0.018 (11)
NO;-N (mg/kg)  7.01 (53:9).  7.46:(36.5)~36:96 (75.8) 43.36 (69.0) 49.73 (58.0)
P (mg/kg) 0.012 (18.5) 0.038°(49.1) 0.036 (49.1) 0.027 (32.1) 0.022 (22.8)
K (mg/kg) 76.3 (6.2) 93.3 (6.5)  104.7 (6.8)  40.0 (2.4) 93.3 (5.1)
Ca (mg/kg) 102 (25) 187 (25) 138 (12) 374 (33) 232 (16)
Mg (mg/kg) 56 (13) 207 (35) 231 (34) 313 (59) 95 (19)

T E (W)= Al B4R
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