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Bed-soils can be used to help plants to overcome unfavorable conditions of soils, especially hydraulic
propetrties of soils. This study was conducted to evaluate the effect of organic and inorganic raw materials on
saturated hydraulic conductivity (K,) of bed-soils. Pedite and bottom ash, which are inorganic materials,
increased more K of bed-soils than coco peat, an organic material. However, vermiculite, an inorganic
material, increased less than coco peat. Saturated hydraulic conductivity of bed-soil mixed with fine
vermiculite (0.14 + 0.02 m h'l) was much lower than one containing coarse vermiculite (0.85 = 0.21 m h'l).
Such effect was more apparent when pressure was added on bed-soils containing fine vermiculite (0.07 = 0.01
m h'l), probably reflecting the decrease in pore size with the expansion of vermiculite wetted. Compacting
decreased more K; in the bed-soils containing coco peat or vermiculite than other mixtures. Those results
suggest that perlite and bottom ash in bed-soils play an important role in improving saturated hydraulic
conductivity but vermiculite in bed-soils may suppress the improvement of saturated hydraulic conductivity
with the decrease of its size and with the increase of compacting pressure.
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Saturated hydraulic conductivity of bed-soils compacted at 11 kPa and 22 kPa.
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Introduction

AE (Bed—soil)= HE AABH7] 98] ARRE= vjokE
2, AEAE ARG FaL s Badt FEN RS T
aofl =1, B 7] Ate]o] ¥7]eghs HEs] o =
75 Stk AES] 9 URF B o] 85k Ao Hls|
HE wEA AYarek 4 9lS Bk oy et Eoke] vlal 7k
9 T 41 Bl oldl FHOR B il 5
7} B SRAIA BE AI] Sl8) AEE olgal

a1, ShEolA BH Ao Ajufjol= o] §Ear Qlck E3F
J_]:Loﬂ‘— AlE A-gof AokstA] oke 7HAA|of FHE E= X

T 5 S-S 7 o] flol AEE o8l Alee
%1°] (Rahayu et al., 2010), SFO= AT 2] o|§ Fop} Hoj
AL A= G S7H Zlos ok

Sl FEE Auistes Bl wet 24 =g,
Hofl g HER EFEAN, FES Axdl= tlof] AMEE=
Azel whef thefet S50 Algol A= AL Qlet, 3] el
& AT AN EE Alme WS fYIEEE U,
71822 S HEo|E (perlite), HU|EE}O|E (vermiculite,
ZA]), aFA] (bottom ash), Al LZFO)E (zeolite) 50| F+
& olgHA k. fIEARE F7IAI7E B E o] FAH
ERF = T ERA (peat moss)7} o]-8E| o] a1 FLofl=
oAt o] HujofAl oW TFFAT|E (coco peat T
coir)7} & ZHE-E|31 9)t} (Kim and Ahn, 2002). §71%&
W 77120 Spe] A% U ojEo] FaT g o
Lo, $A2AE Q4 Dk 2 2] wRe] 5
Hg A et who] $712He Hedolehs 54
W0l BEls B SHEA SRS SIS ol

7148 4= QI (Lee et al., 2007a), 7|54 & TJELA
L= AHo]H AR ool wHEElo] Slol Sasol ula)
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ol o Tjee ABAAAZA e Belstera 4
08 7171 ofhelufe] BAkEl FHE} AlRkElsla 1 o
T2 ARMgEFo] JrEs] F7ekal Itk (Savithri and Hameed,
1994; Arenas et al,, 2002; Nazari et al,, 2011),
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< 2] 93 Ad+t= "A} F718kal itk (Kim et al,, 2010;
Lee et al., 2010), Xl‘% G0 T3t GTF =1Ho|| A, Lee et
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7 shelch o] 2214 214 Kim and Kim (2010
=4 57 9 E3uleol wE AR &4 ¥t
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RS =o4 B4 EAME 2EopetaAt ke A
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Materials and Methods

SE & dFoMe e, Frlede] S v
JEO| 23l EWEE HBE A7) 8, =]l 7]
PRI A9 E F71UA Heto| B, Hn|EEtolE
HEA 5ol 4 E‘rﬂ HlER Z3hE A= AlEE o83t
k. o714 EHle o 9 AE eAE FAA e
Zolth. Aol o] 87t &= EHI7F 20%, UHA 7] E
< 197 EdE O s 9 T AlEOITt (Table 1).

Table 1. Volume-based percentage of organic or inorganic
raw materials used for preparation of bed-soils

Volume-based percentage of organic or inorganic
materials

Bed-soil A Coco peat 80%, compost 20%

Bed-soil B Perlite 80%, compost 20%

Bed-soil C Coarse vermiculite 80%, compost 20%

Bed-soil D Fine vermiculite 80%, compost 20%

Bed-soil E Bottom ash 80%, compost 20%

Bed-soil F Perlite 60%, fine vermiculite 20%, compost 20%
Bed-soil G Coco peat 60%, bottom ash 20%, compost 20%
Bed-soil H Perlite 20%, bottom ash 60%, compost 20%

Fine vermiculite 20%, bottom ash 60%, compost
20%

Bed-soil 1
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s 2515 AFEA (Bed—soil A), HE}o|E 80%
£ Z315E AEB (Bed—soil B), 51 HU|ZE0|E 80%E &
TR HEC (Bed—soil C), 1Y HW|E}o|E 80%5 SR
AFED (Bed—soil D), HFEHA) 80%% &3t AEE (Bed—soil
), Blo|E 60%2} n|g wu|ETlo|E 20%5 S5 AR
F (Bed—soil F), AT E 60%}t vl 20%S E313H A
EG (Bed—soil @), HelolE 20%2} v 60%5 =33t A
EH (Bed-soil H), "|g HulgEeto]E 20%2} vEAY 60%5
B35k AFET (Bed—soil S Tt}

=

ES4alEE U M8 UE B4 yuo x)
el 4oeEe olgato] 245190} (Kute and
Dirksen, 1986). &< Fo] (O = 7.2cm, h = 7.7 cm) 3}¢t
o AZ A (filter cloth)2 H25F & Fojof AEES A¢
Felt}, ot HEE 2 cm¥] A A 11 kPal] YElow
=2 7RI 11 kPa® S F7] 918l AJ5°] 3.4 cm?l
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Results and Discussion

S515t ME MHBO| YE Awo| malARELS
e &3 Amo FRel et 2 HIE HolFqlr)
Huo|Eefo|EE =02 3185t AFE (Bed—soil C, D&
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SRketA, ARbe] 2717 A2 Aofl vla) ko] A
7 2 AL TS djof| e ATt fo)8 o
2 (P < 0,05 m$ Zr}: 11 kPao|A] AHE C= 0.8540,21
m h 0|93l AFE D 0.14+0.02 m h™'¢ch (Fig. 1), 9]
Ak F7IYAe] S5l uhet AR xsle|drErt
Wk 4= Qla, 53] YAk A7 45 ke
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AA el g el ieert 7MY B2 e 9
ol ES TSIAU HIEAE E£35ls wolaL, Riel
o)y HolEEo|EE 29el9S A Sols X
7} 7H Wkt (Fig. 1), Bu|EElo|EQ] ¢ g S8
AL WA= PEZ A& 9)al, Vali and Hesse (1992)=
10-15%712] BABH= AL D6l B Aloie &
S &3 HujE ol BV BAshes AS Sto g ERIE
4 UL} (Data not shown), FE0| WAsHA =H {71,
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Fig. 1. Saturated hydraulic conductivity of bed-soils compacted
at 11 kPa and 22 kPa. Details of the bed-soils are described in
Table 1. LSDs at P=0.05 are 0.11 for bed-soils and 0.05 for
compacting pressure. Vertical bars represent standard deviation
of the mean (r=3).
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F7] dAEe] AR UaSHA AF Atole] FAH B0l
FOMXA =L 11 A3} 79 o]Ado] st Hr, o]
OF 22 Y2 AT FOL AE T4 E & et & £
Sl e e s wolFe Hulo|E B HigAE HvE
Zpo| B9t S5l S W fod o8 (P < 0,05 RolAl=
AL & 4 Ak (Fig. 1). EPO|EE 80% S33t HE B
(1.2940.06 m h™)o] H]s} Halo|E 60%e} vy wWulFe}
O|E 20%2 E3st AFE F (0.8140.09 m h)Q] XZ3}4=g
Arwrt 37% 748t AL & 4 Utk Eg vigAE
80% &31st AIE E (1.33+0.31 m h™)of| u]3)] ul=hAl 60%
¢} ulg] wujEeto]E 20%5 293t AE 1 (0.96+0.27 m
h')o] e A E w7} 28% Attt WA wnlE
a]-o]E7]- T3t A __\Tgﬁ]-_/,:ﬂx%igﬂ- olz] 740]1:]- o]
o 2 Ait= sl re] gt #7154 gAY
o] FFFEt ofje} 4o gk ?JX} ol JFo= A
E9] 2Folgo] e 4 Qrk= AS HojErt
CIMZl & I EelpE|MEE HEl AR S
7¥eto] thplE 73 3| fo% o= (P 0.05)
Hasilet (F‘lg D. & 11 kPad] ¢} o g xS 7
& A AT A9 Bt 35| HEEE 0.95 m h ']
ot 22 kPao] ¢tHo R AL AL= 069 m h &
28% FrAsFoTt, EO‘EO] AR HA e der}t S7HE
of Wt F=E 3= A7 17F HAshl A x|
L7t Aolxltt= % ZH ezl Aot 7 At
A AE A Y] Hit AU EE 11 kPal] 4 719
o (0.33 Mg m )] H]a} 22 kPal] e 7I5tAL 'ﬂ1
0.36 Mg m .2 8% Z7}5191L (Fig. 2), o] ZAil= A
o] thAlel W x| s A *éfg’é‘ﬂ
o}, ARt BEoFo] A A-8A ot Sl whet 23k
YAEETF gt £ Adado] 2 delA QlaL, A
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Qg BRIt Kim et al. (2002)9] AtollA] Bt
FH} Qlt}, Kim et al, (2002) oA f-55= A= 62
ZHoll sl 3t e et MU e s £AsIaL,
AR} Afolof| =2 AAAIE 7H] Fof Adado] gl
Huskgt (R” = 0,780, P < 0,001), L&} & ALo)A]
ZARRE AA| AR gt 3ot A AUE A
olof A= =2 Aol LA ekl (R” = 0,017, P )
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AT =7} TA A8 (Fig. 1): 0.8530.21 m h™' (11
kPa)ol| 4] 0.18+0.04 m h™" (22 kPa)& 78% 7rA3Fc} o]
= HuEo|ETL 58-S FotHA WA diZolet
31 BT} (Vali and Hesse, 1992). ¢Fgo] S715tof uhaf
YA Atole] & F=o] HAadH =il HLo] HulEeto]
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Fig. 2. Bulk density of bed-soils compacted at 11 kPa and 22
kPa. Details of the bed-soils are described in Table 1. LSDs
at P=0.05 are 0.007 for bed-soils and 0.003 for compacting
pressure. Vertical bars represent standard deviation of the
mean (n=3).
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Fig. 3. Relationship between saturated hydraulic conductivity
and bulk density of bed-soils compacted at 11 kPa (O) and
22 kPa (A).
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