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Characteristics of Artificial Soils Used Alone or in a Blend with
Field Soil for the Greening of Artificial Ground

Huh, Keun-Young - Shim, Kyung-Ku

Dept. of Landscape Architecture, Sung Kyun Kwan Univ.

ABSTRACT

The aim of this study is evaluate artificial soils which are used alone or in a blend with field soil for
the greening of artificial ground. To achieve these, determination of physicochemical properties was made
in four artificial media[petlite small grain{PSG), perlite large grain{PLG), crushed porous glass+bark{AS),
crushed porous glass(CP(3)] used alone and/or in a blend with field soil. then evaluation of their effect on
the plant growth of Lignstrum obtusifolium and Syringa vulgaris were conducted.

In bulk densily of root media at field capacity and the saturated hydraulic conductivity. PLG and AS
showed good performance. But, PL.G was thoughl to be unsuitable as artificial soil when used alone
because of poor plant growth. PLG, AS. and CPG were thought to be good when it is used in a blend with
field soil, But, PSG was thought to be unsuitable.

In the result. PSG 1s recommended as artificial soil which is used alone for greening of artificial
ground. PLG is recommended as artificial soil which is used in a blend with field soil. AS is
recommended as artificial soil which is used alone and in a hlend with field soil. Though CPG+field
soil{viv. 1:1) might be undesirable in consideration of the chemical properties in six months after planting,
it was thought io be superior to the other treatments in the plant growth. CPG can be used as artificial soil
which is used in a blend with field soil. Follow-up studies are being conducted to invesligate their effects
on the plant growth of the other plants and the practical use of them in artificial grounds.

Key Words ! Artificial Soil, Greening, Ariificial Ground, Perlite, Crushed Porous Glass, Bark
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Table 1. The abbreviation of field soll, artificial
solls, and the muxtures of artificial sl and

field sail
Malerials Alinevialon

Feld sol -
Perlite small gran PSG
Perlile small gram-+feld sol(vAv, 1.1) PSGF
Perhite large gram PLG
Perlte large gram+held sal(v/v, 1.1) FLGF
Crushed porous glass+bark{v/v, 6.4) AS
Crushed porous glass+bark+held sal(véry, 3 2°5) ASF
Crushed porous glass CPG
Crushed porous glass+Hield sol{v/v, 1'1) CPGF




(B ERHEREASEE Vol 28, No.2

0 d2q - 4%

T A07 #AUEE CPGY 0 EE BAS £45
T, CPGY LAESRE 44 1118 e 59
ol3tE A E48 MY cPoE AdlE BE A

R FAEP{Ligusirum obtusifolium) % B
{Syringa vulgaris) & HAsY 47 &4 24L&

A sk

AZg2] ogEty B B4 T
Rt «1?46}5’&-“4, =28 B4 B4E 5
A edE A 495, FFE 3
71E 9 XA es Sgsidn A8 549
AL A e pH, AVFALZ(EC). #7182
(Org. ) % AAA(T-N) &F F+E904KBray
1-P) 85 ko]l & FEH(CEC) R A Fol2
(K', Ca*, Mg", Na") @< S35t

AREEs TR FEsle FAEY. Fdd
AALEE 7HAE AFTOE 72A4H 2AEY
FSG, PLG, CPGE YRR 7N (Benmedow,
1994) 9|4 10487k Zotel & 7+ QIT R ey
AEEeiTh Aol YAEEE e AlEEe B
¥l PSGF, PLGF, AS, ASF, CPGF% Table 23}
P o R Azst YA IE FRIE V'
2 Bilderback({1982), Fonteno ef al(1981), 18]
T Mazur et al{1975) 2 SubEg o B3kdnh ¢
EREE AT 1A B8 B4 £42 £44] A
AL guar) aA, 2 438 98 AF =4

3
B s dolR JEE £AR, F1 4H
ABE 2817 FoH2" core, 100cr)d] B2 2 =3

7){Shimadze, 1984)% o83k p25kg/omd] 4
o= A I BAE 4 sk AxA 43R
o A27)A Ax3 AR By FHoEs
RG] T/ QeSS 402 ARSI
8L 2917 cored] 21T EAE 4847 FoF AW
P PO E FRA7] £ B E43 FaRako
2 AEsgen, eEeds ’18/‘47 ot 2EAIR
I ohA Tl 7SRl el A 48 AT HlpAlEl E Eoke|
Wit pRPOE AdeEny iEAes T E
oS 48ATHEQE 3l BT e, 7<4"“"lﬂ“’§

H‘I

_n_.

ok]

2454 HKlute, 1986). pH— 1:6(AE: 2%
Hhjo g ZAsT pHE 238 492 085y
EC metmr® AZAEEE 2Fd gt F784
{(Org. C) TR Walkley-Black HeZ A4
(T-N)*= Kpeldahl method 2, £&¢14H Bray 7
1 Bdioz 71‘:1%0]_:_ ascorbic acidE AHLEle] B4
Aot 9o & gLA(cRCILS IN

HQAc(pH 700 % :'E A7) 2, ethancl® 7904
NHoZ AAF & Srabe] defaidich 284 ool
2 (K". Ca'', Mg', Na") #F& 1IN
NHiOAc(pH 7.0)E AF3le] dAFLEY72 4
FaHTH FE7|EAFA 1980). X, T AR2

oS 54 #AE 33 BAYT BAAS A

sre] ARG

Table 2, The estimative particle size distribution of
mixture

Parlicle size Distnbubion (weighl. %) | Muodure of A and B

{mm) A B {(v/v, m'n)

3 560 I a z aXm + gXxn
335 - 580 i b h bxXm + h¥n
170 - 335 4 i cXm + 1%n
085 - 170 d ] d»m + JXl'l
050 - 085 € k eXm + kXn

{ D50 i 1 [Xm + 1Xn

3 A48 WS EA 2
Logod 1€ 7€ H 2 d 88 18Uk o

(5m % 7m) ‘—H oA FEE (Ligustrum
abtusifolium) & U8 Syringa vulgaris)-& o]
s A9g 2UsET ABUTE 004 AER
T g 24 4EREA, ANETHA 73

@ 798 AAE QLT POl B EYS A

s

r

Aol & A ER o] fF¢ct HEUEE 11259
T HEAE f‘*“‘olﬁ% 19 799 7tzhe] AlE7t
A EE(70L)] AAIEITH8H 2] x 24k A )
KTHEH /W) E}%‘?—J'% 12878 Faa 422
Aubsled 14 7900l Z4z7he) AR AE RE(70L)
o) ST s el x 2k A X g4 BA /HHE)

AT Foll FFHo} BheEht E“‘HP&TH z}
7} 60cn, 40cm =old)A] F7H & Akl 7

L



20004€ 6 A) EHuke] 58

g QA B8 Er ARP) EPse oEHE 9Ty 54 31

T B2 FHE BF AAdd A%EAE
@‘RH@ AN, BLEUR PE2A, BIFVE A
szAE FEa] Syag

1y HAF AQFEA}

Zh ZEAM 27| HF dge] g¥E 23T E A
gt SAWEE EFAEY, 149 PFe F7HF
B oA Al 429 i%l‘ﬂé 23 gen, thEst
?1—& ‘d]-Llj o= )‘H;H 3 H;g—E 2 AEEch L. -
Lo/t - 1, 714 L} L2 A& AlZH0E t)

Aol ZAE Ao|o|t Wood of al. 1994). FA}

71 Hl?P%“ﬁP o ghpe] Hde 2637
AL, Fre 83 FAdragon, #5Eee 1
Yol A ZéPHIE 59U7H4. 399N 597A = 39 7+
z, 6%°ﬂ»\-l TANAE 2Y (HOE 13 Brigla
Hrhe sLEOH, HEE FaEA gyt

2) PrETA AETA

FrE ] A A4HNEE JHD AEA o
o] 74 5UHH 397 2GS (total leaf number),
Z4 AR Z{total leaf fresh weight), ZHZ Aol
(total shoot length), F41%2 AAF(total shoot
fresh weght), <] L_E‘-g,—(root dry weight} =
A4 £ 243, EAAYE Duncand] B
HUARIFE, 5%) 22 Bt

3) BEFHE KA

74 89RH 65759 7F MEpfelA g vk A
5 AAEY T 8 e A4E Sl i o g5
o 7HH o3 7} Aule] A § SEEHS £33
Z} ARl A At AEA S WAL 45177 B
THWood et al, 1994). At 4 28k FAME

£ 2% 2-3A9 2k A EA ] A (BEIE) Sl A 3
g AFE JAANFTE FHET, oAs 70T A
AZAT & AAEFE 2R YN Wood et al,
1994). Z1|F. A PREFE Ot go] 4
Ak (AFE - ARZ/(AASE - AEE) x
100{Bennell et al, 1987), ZAP|E Be #p
E dAstE BT 2y 2E R 5Ly 55T

1) B ER

AEHe) B £E A= 29 295 547 24
7-8210 ARG UelA] AFEAA FEE,
AFd9 EF 25 2k 74 12979 597 2F
2-3A1e ST B ok S4E EgEieR
S 15en Folo]A = AT} o] 4 1993).

) B B 54 g
"IEHEF /gl ZaAe Fof T EY AR A
o A s wHs olfE A7 2o 242
7t B5F ARS 352 B4 v|2sigien

PR FAAA A ESE 3.35mo|3ke] YA
7b 4AEA EEIL foed PSGE 1.70-3.35m
NA7 41%E AT 90F, PLGE 1.70-2.35m
ol 8022 AAEE wlon, As® 3.35me)%e
WA s5%E ZAASATH Table 3), PSGF= PSG
o] uis) 1.70-3.35m YAT} 9% AT AT 1.7m
o]8te] 97t 8% A% kst PLGFE PLGO
W3] 1.70-3.35m YA} 28% Ak A8 1.7m o]
3] A7) 229 AT Z7EEATE ASFE ASY H]
a] 3.35mo)Ate} YA} 24 AT FHAEE 1.7mo]
a9 YA 2R 7R L7mel ] Yt
ToR AH CPGY kA EE RulH] 1.12 TF
H CPGFE= 1.7m o8k §1A7t 46% = A& gl
et

AxA AR £FHUTE Le0g/arelH, §1F
EKPSG. PLG, AS)Y 23U 023-0.38z/ o
o), AFEWH mAEES By 117 £ A
(PSGF, PLGF, ASF, CPGF)& 0.88-1.03g/cn
2 UERGTH Table 4), AZEA] CIEELL LA B
o W& 1’ F 1,220-1.370keS ALFHT F gl
. 9 -§°h+ FAEYGL Had| 1:12 288 A<
T 1m' 9 570-720ke S AFEE F e ACE

N ruj



(B Rk, Vol 28 No 2

Table 3 Particle size distrnibutian of field sall, artificial solls, and the mixiures of artificial soll and field soil

Particle size Distribution (weight, %)
(mm) Field goil PSG PSGE” PLG® PLGF AS® ASH CPGF*® CPG
3 560 1 0 1 0 1 HB 18 29 a7
335 - 560 5 i 3 9 7 20 13 15 25
170 -33%5 23 41 32 80 52 17 20 21 18
08 -170 26 a7 i 27 9 18 g 16 13
050 - 085 13 7 13 10 3] 12 19
{ 050 2 24 26 1 14 16 22 14
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Table 4, Physical properties of fleld soll, artificial soils, and the muxtures of artificial soll and field soil
Urnl Feld sol PSG PSGF PLG PLGF AS ASF CPGF CPG

Bulk density g/em’ 160 025 101 023 (.88 038 097 103 043

Porosity % 02 693 46,7 690 477 b7 8 562 4589 h7A
Fleld capacity % 224 516 223 46,1 254 376 36,1 240 212

Saluraled

hydraube 10-2 cm/s 11 13 04 132 44 187 186 123 813
conductivity




20004 6H)

AFA el %345

S

A EE 2AESgE ETEe] olEHE

[o] il =F ] 4]
AFEY

i
o

3B

Table 5. Chemical properties of field soil, artificial soils, and the mixtures of artificial soll and field sall
Unil Field soil PSG PEGE PLG PLGF AS ASF CPGF CPG
pH 61 83 65 86 6.3 70 Tl 73 3.7
EC mS/em 023 05 a1z 02 008 071 045 052 1.07
CrgC g/ke ] 08 1] 05 626 184 a6 0
T-N g/kg 0 Q.06 0 012 073 022 s 0
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CEC cmol/ke an 03 47 10 1] 112 45 27 05
Ex-Ca cmol/kg 519 042 0.67 02 0.83 474 3485 425 214
Ex-Mg cmol/kg 033 008 0.26 0 0.26 (.67 032 026 013
Ex-K cmol/kg 0oz age 4] 0.02 0,04 031 002 004 0
x-Na cmol/kg a0y 058 014 028 012 042 018 az 043
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Table € Relative shoot growth rates of Liguswum
chtusifahum grown in field soll,
solls, and the mixtures of artificial soil and

artificial

field soil
DAP™

Matenal 48 82 114 181
Field sal 164 113 030 0,64
P3G 127 432 177 101
PSGF 07z 402 289 033
PLG 047 3.20 186 045
PLGFE 150 5.20 250 04
AS 157 323 175 0,22
ASEF 081 400 325 013
CPGF 115 598 305 .50

¥+ Days after planting
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Table 7. Relative shoot growth rates of Syringa
vuigaris grown In field soil, artificial solls,
and the mixtures of artificial seoil and field

sall

DAP* ;
Matersia 53 81 113 i 181
Field soll 046 065 026 | oM
PSG 040 058 029 004
PSGF 0,66 0.70 0.06 011
PLG 061 053 012 -0l
PLGF 063 078 -011 002
AS 066 081 039 017
ASF 056 081 012 004
CPGF 073 154 036 .04

Table 8. Total 1eaf number,

1 Days after planting

o, cPGFelA A AL %—?3#, —%?21 /Ml 5~’~1
Z o), FHE AAE, Be AEF TRAA
F2 AKHE Lehloy, 5?1]31°L freldel 4
= AoZ UEPdTH Table 8). PLGF2 PSGH|A
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total leaf fresh weight, total shoot length, total shoot fresh weight, and root dry

welght of Ligustrum ocbtusifolium grown in fleld soif, artficial solis, and the mixtures of artificial soil
and field sall
Materzls Tolal leaf Total leaf Tatal shoot Total sheot Roat dry
number fresh weight(g) length{cm) {resh weight (g} weightig)
Treld sol 227zt 011k 288 88ahc 89lbc 32A1lab
P5G 340a 3122 333162 13.55ahe 3084ab
PSGEF 183h 26,7920 290.80ahc 13.03ab 27 80ab
FLG 2100k 72 Ghab 221 26c 7.30c 2d.54dh
PLGF 270ah A2 Zhab 308 B6zh 15.20a 28252k
AS 215b 27 EFab 253.68be 1075abe 36 96ab
ASF 240ab 2589ab 203 5dalx 11.27ab 2024ah
CPGF 308a 3385 347 %8a 1540a 3968a

*: Mean separation

within columns by Duncan's muliiple range test at 5% level
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Takle 9 Total leaf number, tofal ieaf fresh weight, tofal shoot length, total shoot fresh welght. and root dry

weight of Syringa vulgans grown in field soil, artificial solls, and the mixtures of artificial sol and
fleld soil
Matenzls Tolal leaf Total leaf Total shoc'.t Todlal sheot Foot dry
nurnber {resh weght{g) length(cm) fresh weighl{g} welghl{g)
Feld sl 40ab* 11,60z 54566 2.33zh 1247ah
P3G 33ab 1136a 5302 225ah 11.05ab
PSGF 4dab 971a 65.24ab 2,05ah 965ab
PLG 26h 986a 50.8h 217ah 904b
PLGF 3hab 9.76a 53500 150b 928k
AS Bla 1588 8258ab 44da 1517a
ASF Jiab 940a 5952h 2 66=h 1247ab
CFGF J6ab 13.%6a 96,882 427a 1213%hb

** Mean separalion within columns by Duncan’s multiple range iest al 5% level,
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E PLGFET} 97 Yehd Zlos Bt

3) TpEutd AFTAL

AHZQ FTULe] A § SRS %yﬁ%
A B PSGellA) x}a} AL AHA o2 ko
o A4d o FETEE Ehlen, Ye] Boixls
ol ‘J‘E}PJ\'@(Table 10). PLGOA A2 A% &

,Z]%;;

o

Table 10. Relative leaf water contents of Ligustrum
abtusifohum  grawn n fleld scil, artificial
soils, and the mxtures of artificial soil

and field soil
DAPT 14 19 28 33 41
Matenals

Field =ol 047 0,75 053 057 169
PSG 036 076 100 092 031
PSGF 116 127 095 0.89 119
PLG 0.79 071 089 0.80 092
PLGF 085 113 098 126 146
AS 1.28 128 041 1,07 117
ASF 138 103 095 104 118
CPGF 105 056 093 103 081

*: Days alter drought initialion

o A o FEEEHE Ueilan, do] oA
2ol UrEJr‘zx‘E} ASHA R AL =7 g H
dake] w3, AT S0 ot TAE e A
0 UrE}B'M”* HEHOE M § FEEH) EU
ou, glo] Holx & HAL e YT PSGF.
PLGF, ASF 9 CPGRA Agr 2 E5 o] ®
o|ZE #apol YEltEdl, psarolA Alg Flel A
A e, dgc] PLGFA A Reojn,
ASF, CPGFoA] A5t A& akshA] vhepidel
Al ddee] g @ sEdEks A9E o,
A EA A AL AR 4] § FEGY
o WA uelton, 4y &4bo] YEHYTH Table
11). PSGAlA #Agt ZE Ad 3 ’“Eﬂﬂhﬁ ZAH)
Ve O ASRY, HAFHCE wE N 4
TS veion, gy d@4e I%E} th PSGF
oA A AL A F pETE] ZA T ALE
LAl L}EH&EU#, YAl e PLG

=7
7

ot it r% 4

oAl zpgh AL Al ¢ FEEE] FA|EE W
wEREO, o #ale] vt PLGRA] A4
gk 2L A tﬁ _LHT__er o] FAFA) 7 efrke] wAr)

uaol_
aglATt ARFo R FAEoFdr HAFo D I
FH A 4 FEGE Aol vendA] @sith 1
At PLGFoA A AT gy #4e] vhehidt
ASHA A AL A § SRR ZA 7 o
28] A7) AT AAHe R gesain A
AAOFE Ay A § FETTY Aol e
gy 4T dAE YeEhdA gtk asrd
CPGFoA ald Z1E A §f 1-3hko] 27|71k
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RIS Bk ARAT, AR BEFEFE
RAR02 THE A% 9 FEET A= veht
A otk I8y, PLGFRAAMS 7o) ASFE
CPGFAA AR AL g @ido] st BE
Az de] defA]s g VERR 03'31'11]-
Hiroshi ef al(1991)2] dfd Zsted ojgd f
SHEL Ft Aol Aol Aah FREIH
o] Z7FEE o F 19T, Spomer(1975) 8] HTE
TEls] Su7) B2 A7 Bad £ o AL

07- P o]cﬂ];]_ l:l:ﬁ"ﬁ_ %H}aop }‘J]q 71_ TI'7]EE
Fa e 2] PEFTFE S o8 2
2 ol gs)M Ass ASFE 27| TG

PSGS PLGHTY U4 05 @A, dpfgdol
HAmpyel sl A8 A7k Es] fAl
A = AcE AGEYTH Hiroshi et al, 1991:
Spomer, 1975).

Tahle 11. Relative leaf water contents of Swinga

vulgaris grown in fleld soll, artificial soils,
and the mixtures of arbficial sl and field

501!
DAPT 14 19 28 33 41
Matenalg

Field sof 094 105 089 079 093
PSG 102 0,74 1.08 120 077
PSGEF 0,30 076 099 085 058
PLG 102 0.86 118 110 132
PLGF 1.50 093 143 175 133
AS 088 113 113 091 207
ASF 112 092 106 1.10 1.32
CPGF 096 1.38 099 107 147

*: Days after drought mbiation

Table 12. Changes of soll tempsrature aof fleld soil,
soil in winter and summer{Unit: T)

AxAe EFRLs 24N AT, =AY B¢
=53 Hxste psGe 1-4TC, PLGE 2-457T,
ASE 25-9CAHE =7 JelY, PSGF= 05-9
T, PLGFE 0-12T, ASFE -1-7C, CPGFE -
05-35CHRE 57 uehdthTable 12) FEY
Y BEEDE AS > PLG » PSG £02 uelyith
I AAHLE RGN WA AR
FAE} EPEE HEEA7L A LR dET
olg Fg HEEAE delo|Est v e HlE
o] ZHAoR 1;]1&1 o] ¥ A gk v wEle] Eok
o FHE0] Zobd A LR Ed%E0] ¥ fE
olth, oJFAY ERRTE FANE Az AR
Earr gl dsle] PsGE 1-127C, PLGE 3-9
€, A8y -15-45TAHE @A JENE, PSGFE
0.5-9C, PLGFE 0-12C, ASFT -1-07T,
CPGFE -3-15CAE WA Jehdt, <1FESY
DEEAE PSG » PLG » AS £LE UegEd,
ALF3) vlisle Aolrt vehle 32 ase EY
Al oJF dFo g B Ast B 23
HEaA AEld =AEY fARE BEYREES
vErd H9F Rtk PSGFSPLGFE 4Hl3e s
PSGH PLGHT v g T3y} et g
U, ASFS CPGFT DYEA} A YehA 4=
Aoz vy, B st pdads) A

H ZoE Hivy

artificial solls, and the mixtures of artificial soil and field

Wmnler{ month/day) Summer{maonth/day)
Matenals ”

272 2/3 2/4 25 2/6 /12 7/14 7/1h 7717 7/18

Atmospherc 45 4 3 4 ) 325 K] Kl 35 395
Field sol 65 -1 -05 1 75 3 Kl 26 29 315
P3G 10 3 25 2 85 27 223 2 22 195
PSGEF 115 8 3 3 23 28 ] 29 28
PLG 11 2 z 3 11 22 26 23 ] 285
FLGE 125 11 55 25 75 24 29 245 275 29
AS il 8 5 75 10 263 28 235 26 32
ASF 11 b 35 0 75 32 32 26 24 32
CPGIY 10 1 0h 05 7 30 3l 28 275 30
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Table 13. Chemical properties of field sall,
determined at 6 months after planting

artificlal soills, and the mixtures of artificial soil

and field saoil

Ut feeld sl P3G PSGE PLG PLGF AS ASF CPGF

pH 73{61)* £3(83) 75(65) 71(88) 68(6.3) 70(70) 72(71) 84(73)
EC mS/cm 0190023} | L31{05) 049(012) | 176(0.2) 037(008) | 126(071) | 061(045) 100{052)

OraC 13(0) 23(0) 17{08) 09(0) 1.3(05) 500(626) | 245(184) 07{06)
T-N g/ke 01(0) 0180 011(006) | 0 16(0) 007(0.12) | 089(073) | 038(n22) 0.05{007)

Bray 1-P | mg/ke 30(5.6) 08(2.0) 5.7(18) 04(05) L6{18) 87{7.3) 33(65) 17(52)

CEC cmol/kg 50(30) 1.1(09} 57(4.7) 23(1.0} 82{50) 162(112) B.O{45) 36(27)
Lx-Ca comol/kg 300(519) | 328(042) | 702(067) | 496(02} 199(083) | 907(474) | 432(385) 406(425)
Ex-Mg | cmol/kg 0410087 | 013(008) | 047(026) | 024(004) | © 14(0 26) 1 L09(0G7) | 043(032) 063(0.26)
Ex-K cmol/kg 01(002) | 003(006) | 004(005) | 007(002) 09004} | 0.08(0.31) | 005(002) 011(0.04})

Ex-Na cmal /g 013(009) | 022(058) | 008(014) | 034{028) 019(0 12) | 048(042) | G31(0.18) 155(02)

*: § months after planting{hefore planting}
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