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Abstract

This study was aimed to determine effects of soil organic amendment as plant growing media component on restoration of
planting ground. The changes of soil physical and chemical properties and germination and growth of kentucky bluegrass (Poa
pratensis L.) were investigated. For treatments, soil was excavated at depth of 0-50 cm (referred as S;) and at depth of 50-100
cm (referred as ;). Then the half amount of S; soil was mixed with the soil organic amendment (coir dust 40% (v/v), bottom
ash 25%, leaf mold 25%, vermiculite 5%, carbonized rice hull 5%) at a rate of 6% (v/v) (referred as S,CC) and also the half
amount of S, soil was mixed with the soil organic amendment at a rate of 6% (v/v) (referred as S;CC) on pot in a 16 cm
diameter and 14 cm height. The experiment was replicated 3 times with 3 pots per replication in randomized block design, and
100 seeds were planted per pot. In results, there was no significant difference in soil pH among the treatments with a dight
decrease in soil hydraulic conductivity. However, in the SSCC treatment, positive increases in soil chemical properties,
including electrica conductivity, organic matter, phosphoric acid, total nitrogen, exchangeable cation, and cation exchange
capacity. Also, the germination rate, plant height, and number of |eaves were higher in the S;CC treatment than those in other
treatments. These results suggest that the addition of organic amendment to the soil at depth of 0-50 cm might be proper for
restoring planting ground.
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(coir dust) 53} 22 4
amendment) 2 tE& 4= )
B Eie 7Hf“*171% HH, 7187 B9
sebde 77 545 7HAAL QleKKim, 2012).
S] 71 BRI Eo, B,
¥ 5= =015 ¥ oh=KCogger, 2005),
AE0] Al Ak, R BEYE, YU 5= sadt
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Eoplel YA A 2 wERA, F0]o] ¢
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712 7 (Koh et a., 2006), T]A3=2dAA](Jeon
and Woo, 2005)5-2] tjgt A7} EhilslA| o]0 #|aL
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87128A £k (organic soil
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of the Korean Institute of Landscape Architecture,
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om Zlo]] #2217k @H510] AMgalirt. 71 &
A== F0]o] B2~E(coir dust) 40%, HEHOH<
(bottom ash) 25%, HHE(leaf mold) 25%, 24
(vermiculte) 5%, 245K carbonized rice hull) 5%
= okl Qe A1 BN (StarGreenSail,
Hansel Green Inc., Korea) & 217} 6%%] EEL} A&
53l3to] AF8 Eoko 2 ARSIt

AEARRE SR AlE & 5P, =2/, v
s Zi‘d#ﬂ EfzplolxE & #-35hH(Kim, 2012), 1
oo} ST = EAS AUl 9)o](Shim, 2015),
714 EOWHEVH—J RS AR WEs
Lo[3t 7HE]7] EF 12X (Poa pratensis L.) 2 X435}
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HE)7] B2~ £2HGreenseed, Korea)E 20134
3] ?‘Q?& ? 7} A2l 100584 ShE EoF 3£
o] Ak}5}0] 24417k AT AAIBHh
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Institute(2014) 0] F9F 9 AR B o] Z3) 4=245}
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ujo]7jo] Fslo] FR74 25 mLE 715}, felEl
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mL 2] S7rE 715}0] 3057 AEeE & No.2 oA
2 oJust thg A7) -EE £47](CON-510, EuTech,
Singapore)E ©-§-513ick
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& FAE AC), offe] A& olgsto] AksiSirt
(Jung and Thornton, 1996).
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FEQV Lancastert o 2 2451901, AL T
e Kjeldehl 27802 Fshich el e
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USA)Z B3k CINEO] FE(T-C)2 F24
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of 72 AV & 2201 10 mm P Ak S 7|

Fo = ShieiKim, 2015). Mok w5 F 19 714
O Ao} 309 B ALHO T Esto] A

ohg BABIGITE 24k 7t Sh g TEA{el 57He]
AES glolz Albislo] ABAl] o) &ol2, Jt
QeI 5715 Algiato] uffe mUiEl) sigic.

7} 2AA R ek SAZ A4 SPSS Ver. 20.0
(SPSSInc., USA)E o]85}0] 5% -S-2)4=0f|4] Duncan's
multiple rage test= 21432 A5314.

3. Zih Y n¥

31 EY

2 A AN 47HA] BEoFe] o] BfsHEASE HAIRE
k= Table 13} 2.

Exgle S 0.38 cmymin, $,CC 0.18 cvmin, S,
0.95 cm/min, S;,CC 0.95 cm/minZ, A&7} ¥EHC}
=okom, f718A ENFAE VIRt #5004 7
W2 kS otk A A ks ey
= AEE YA 999 THAS TSRl Sakehe
THORA, A9 &£=E dsltiKorean Forest
Research Ingtitute, 2014). A/E= 8724 ek
O] Z7to Rl & FokE WA gFov; FE 0] 7 {71
A Bl H7E= Qlal 42217} oF 20] 7r4H
S & = Qe olfgt Aak= 17 1A i) Wi A
7 7 7P =& vlEE AKX 1o | AES] 87184
o] 63-69%2] HY=ZA(Shin et d., 2012), -5 5=+

Table 1. Physical and chemical properties of four soil as affected by addition of organic amendment to surface soil or subsail

Hydraulic Ex. Cation
Treament - Condutivty (EHS) (di,(fn) ((]/V; (n;kw I/T il N (mfﬂE*?k@
(cm/min) K' Na  c& Mg
S’ 0.3% 483 0.15 291 106.44 0012 042 010 181 047 140.83 11.71
S, CC 0.18 4.39 0.40 313 132.46 0.13 043 033 191 0.56 14.00 11.12
S 0.95 4.67 0.05 0.53 0.90 0.4 013 020 0.64 0.36 775 9.87
SCC 0.95 4.64 0.30 154 32.90 0.05 031 019 113 0.56 17.80 28.02

¥Sy; surface soil (excavated soil a depth of 0-50 cm), S;CC; surface soil + soil organic amendment at aratio of 6% (Viv), S; subsoil (excavated soil
a depth of 50-100 cm), SCC; subsoil + soil organic amendment & aratio of 6% (V/v)
“Meansfollowed by different lettersindicate significant differences using Duncan's multiple range test a 5% level
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0] S Flofut FgAlre]| ke 7 Zlo melk

EORAIE(pH) = S; 4.83, S,CC 4.39, S; 4.67, S,CC
46402 VSR 528 HYlon], ANIH O R Eohie
7}4.39~4.839] 912 A1 =A% 0] 29917} pH 5.5~
6.52}5L & uf, v g o 4= ek, Fo} HAE A7
9] pH=5.38~6.432] = (Shin, 2012), o]t A1}
= WS ERES He RS HE 27 ERE
of] 2729l FFE & AT et pH 4 ofslofAl= 4]
=0 7L &2 7] 431 7.0 oM=<l A T
2ol T4 Aol 2 4= qloi(Yamazaki, 1982), &
828 Al A Igoll M) gl wAdo] Hash Ao
f=PNE=Ad| =

A7) HMEE(EC) = SICC 040> S,CC 030> S
0.15> S 0.05 dSm<=0 2 7|24 EoleiE &3
o AelolA] A ek 8 38 9ol
0.75 ~20 dS/mo], Fulglo] e AHRe] 9o
2.0~4.0 dS/m H2)7} 245}t £ w(Nelson, 2003),
A0 717 Bl wjgo 2 Qlgh SR
A A QRS FO R TR, Ak o Eop
W AR} i R 77180 St el
oujslo] of chEpls 457k g 28ap] of2
& 4 8L dzal ok 53] THRe| WHE
57} 8 39 48] S8 T4t gohe WAL )
welae) elulsizl U S e AE gt
(Marschner, 1995).

9712FHOM)T} GEIKP)}S SICC (3.13%)>
St (2.91%) > S,CC (1.54%) > S; (0.53%) XJ&]F 20
2, 7F =306 RE+R7|EA EGAA AL
SICCe} 71 W HEA 2] Sok= vluws) =
uf, oF 6ulj 2] 2}o]E LERILE The Korean Institute of
Landscape Architecture(2013)2] E9F U §7 &3
of 3o} e . Sha 7Ieel 22t 5.0%0)d; 5.0~
3.0%, 3.0%uqlolg}a & uf, 32 Y HEL} 7B E
WAL &8-2 ES W fEslde Y & U=
HIRHARH RS o = ek

ZAA(T-N)= S,CCof|A] 0.13%, S,CC 0.05%, S
0.04%, S; 0.012%z= 77|87 EIREAE 3%t 4]
2rollA A YR

x|3PgoFol e K 1} Ca* & S,CCe} S vt 422
= H3oU 100% AER o]Fo7l S|l A 71

O
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ok f718A 7 ko] wEarE K ko] oIt
L 5317} 9Jo1KChoi et a., 2011), 2 AlFo] A8
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S> SCC> SoR Uehton, Mg™e S,CCot
S,CCH2JTLollA] 0.56 cmoal*/kgo 2 713 &=kl S0
4] 0.47 cmol *7kg, Sx0l4] 0.36 cmol */kg 4202 972
AE 71 A7t 18A] ok ARath, et
AERTRE 223 U 5 Qo o228 HCEC)>
S,CCe)|4] 28.02 cmol “/kg= 714 =3kom, $13t S,.CC
= 717} 11.71 cmol*/kg, 11.12 cmol*/kg= A2 v|S>
gh g Bk olegh ek 7t Aol frlES
FHOM), QliKP), HEA(T-N)9] Anjel A =
ATE HolEal §lof, f713A BTN Ht
HH|ga} ule- /o] stk A Hojertal sHlck
CIN2 EE=ZY} o]Fo]7] S A|]Lol|4] 140.8302 7}
A =got HERTE JE S AeltolA 7.758 7}
290k Rt e s CINEO| o= e &
Aohz Aag ngEe] HA Sota AEo] Aa
Agze] =54 7Fs/do] =HCho et d., 2010). -
718A BEPIAE A7HE S3l CINES oF U2~
VI07HA] 2 4= Qlo] Aav|of @S AT = &

Aoz wr}.

3.2, ME{7| ER2HA(Poa pratensis L.)2| MS

2 Y qdmere] BEel ARE 717t S, S, 7t
Z10] o} AR 71 AA EYTNEA 6% H7Iet
SiICC, S,CC= 3+ 47HA] Ag|tollA e 7] S5 1)
20 S A3=Table 2, Fig. 1, Fig. 20] YRt vie}
At

Yol §), SICC, S, SCC #2717} 48.50%,
55.33%, 45.67%, 50.33%=2 S,CC #|2]Lol|4] 55.33%
= 7V A, S AEtollA] 45.67% = 7P W 3
wolouy, BAHl gelge wslt). 0] 4]
Ae) HNe wrlel ol el JeES Fub
(Bigelow et a., 1999), AE|7|EF 18kt Zo| A8
o] FAE 71 5 A4S dolol BAd A Y
o] Fas| ugo] EPARTH FXI% ol o
S W= AL H(Shan et al., 20128 Ao At
Aole}. Il B7sh, £ ABHE 7184 B
FHEAE H7 1zt RO A Hokgo| TR A2|te] H
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Table 2. Growth characteristics of Poa pratensis as affected by addition of organic amendment to surface soil or subsoil

(October, 2012)

Treatment Germi rz;c)\/'f)i)o n rate Plan(tcr:c)ai gt No. of leaves
s’ 4850 a 17.22 % 417b
S,CC 55.33a 24.64a 5.87a
S 45.67 a 2.25d 190¢c
S,CC 50.33 a 8.84c 340b
YSeethe Table 1.

*Means followed by different letters indicate significant differences using Duncan's multiple range test at 5% level

3l A2 0= 5-10% 1 E7 bt 7124 BN
FAE AHE7] SRS Holkge] S8 E Q] FFE
NS & Q. o2t Aike HolEAdo] st
A =0] galol| Ta7t Ak grfal & wj(Larsen and
Bibby, 2004), 3HAF | F Wolkert 7 =1l
(Kim, 2015), 7HE]7] E20A0) 27|=3F RAISE
EE5Y T IS AR A5H

22 BE| F1AA ENEA 6% AHzgt
S,CC A g|tollA] 24.64 cm=Z 71 =7, A& 100%=
o]Fo17l § A2|Fro M 8.84cm= 7P Wetom, #jo]
7b vl SR A = 2 TRPHIR,
SICC A|toflA| 587712, S A&7 LO7|QIH) ]
3ff oF 3l ¥ w2 A5 H3T ool 7] &R 1

60 30

20 vio} 8l A8 A BTk HEo|K, §7]4A &
PN 6% EFHE Akt 8] RS Al
Ch gl o QFEEhe o 4= ik ojEalel 5o o]
N 571287 BPNRAES A RN 71y kst
of Th2 Hejete] 2jol7} ulaa] FRck 2o A4
%, FAL 24 =] topsoil Aol wek 27
S W=k 3 f(Park et dl, 1992), 57184 =9
THANS) SBAL STk 3 4= glek. ojo} pislo}
B4 £ e Ay SRaeA0) Gt o
28 78] GRAPAIZ] B o, oF 20%9} 30%S £
3k Azl Tel ] Bejzdo]t abE o £ 1%
o] 4% Wot - 7] Wiee} Weluleo] Holut &
7} Qlekar 2 E vl glrkKoh et d., 2006). E3L 2

st —— S1

[ sice 0 sicc
54 | EEs 254 -—v— S2

[Jsce —-=h—- S2CC

40 =2

30

Germinalion Rate (%)
Plantheight (cm

No. of leaf (ea)

T T
10 15 2 25 30 Jun. Jul
Date

a, Germination rate

b; Plant height

T T T T T T T
Sep. Oct. Jun. Jul. Aug. Sep. Oct.
Month

c; No. of leaf

Fig. 1. Changes in the growth characteristics of Poa pratensis as affected by addition of organic amendment to surface soil or
subsoil. S;; surface soil (excavated soil a depth of 0-50 cm), S,CC; surface soil + soil organic amendment a a ratio of 6% (VV), S;
ubsoil (excavated sl at depth of 50-100 cm), SCC; subsoil + soil organic amendment &t aratio of 6% (V/v).
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Fig. 2. Growth of Poa pratensis as affected by addition of organic amendment to surface soil or subsoil. From reft to right,
S;; subsoil (excavated soil a depth of 50-100 cm), S,CC; subsoil + soil organic amendment 6%, S;; surface soil
(excavated s0il a depth of 0-50 cm), S;CC; surface soil + soil organic amendment 6%.

vjo] ARAe: meol) ket /18-S Exe1o] A8
ho BA) B} BulS Seo] 210 S-S A

ohs A9 Lee et d., 2004) FARE 2SS Hoj
1 Qlo], f71EA EFlEAE JHElY] EF 1Al
AV TS ol At AeR AZE
ch

AR B9 W f7139) 71 2] o] A, 23t A
St EYS AP Aom dEA glriHansen
et a., 2007). oli= {7 14A BN 1= sk
Zhe] o] Aol FAAR] FFe & 4= = NO(Li et
a., 2013) 4 S-FS=Hearol =7 Shan et d., 2012)7}
EoFol Euldat steld 7hA(Li et ., 2000) 3ol what
o|Foizl Aufet FAE SRR Flolo] HAES] =
= Zsat o] SAfo] HE 2HEo|A Aso] o
A=z @4o] AT 4 ks EARE Aot A
2 QIgk AgefA msf| 5ol A& =]aL ¢loj(De Kreij and
Van Leeuwen, 2001), 275F2] H7Iel Ax2|7} o+
EaL Qlok ofe®] 7R ©pdhE, ', AEAL 7L
, $AE 4] Fol wol 231 AE gloj(Shinetal.,

2012), 8 2R AF5H aeishol 2 el
4. 22
B AT WA ARG ) 571 8A E

7} Eopo] o] 3fsba] wisle} AMel7] B9 (Poa
pratensis L.)o] o} 2l A8uHg-S Aluio ma)

2] BeRle] 58438 ANJSIIA) Bh. Al
HE 100% (Sy), A% 100% ()9} Z17ke] sEel Alw
ofl 571A =N 6%z A7k Hal el SICC,
SICC 2, % 4712 272 Agsio] 22 16 cm, o]
14 cme] ShEo] ot 7 XJ2i7 g 37j2] Shio] 3uke
g os welslg. 2 ART o 100] THE]
B20sAE Aujsiglon, 2012 625E 109714
of 5747t 241 YellA] Allo] s=aElgict. wape] of.
sl QRO R Bavles Bopbe, AR, §
TVt gL AAL, SOOI, CINE, o]
eAgger So) walE, ey] BRdAe) S g
Bo g oke, 24, 9 52 mUE sigltk B
AFE(pH) = 571707 Bl 7t o] ke
N QIgkoL}, B4 ARE Aleleli EEoA]
Q) W, A AR, §71EEe, SaQll A

iy

WA EPNGAE A7 Fr5 obA gigt AolE 1
ek WE7] SR Hokg, 2, A o2

SICC ©] Sy, S, S,CC AE|F-Hr} foj¥ oz =t
olfdt AN & o, RN FEA, A &=
WA 6%E 71t A=i77F IRA] o2 A=)
o 29F % A5l 3784 G vIA7] dhzell A
7|9k ol v g Ao sehEn) SRk 71
Al EFANQL ot BH2~E(coir dust)2] A=247 <
Aol it 2A7F A4 02 2= AL glof A8l
VA AFSHA arjEjojof e Aout. EJE, 5 A
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