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Wood Chip and Peat Moss Based Vegetation Media'
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sabslo] AAZINAE AZE The B - Bt B4 9 A8 E4S wasla dAe) $Eye) Ruds, B2
9 pHE= Z+2} 0.26 g/cm 93.3% W 572 el on, o]= AM7HI 2 A Agkel 5] - 3}skA] HQlof ZEtE]
= Aow shlEglth. So), MEmA) AT SEAL 70:30 (ww) EFelo] AxE AA7EAE i, A @
Helo] qlojx] TMEBARTE & wobg, AN U o ARE Ueion] g ARl AgE RuuE, 2

=5, £8P 99, pH 9 C/NE|E JehichzkzE 0.20 g/cm3, 91.8%, 76.1%, pH 5.2 2 51.0).
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ABSTRACT

This study was carried out to evaluate the physicochemical properties of steam exploded wood chips for peat moss
substitute in vegetation media. Also, the mixtures at the different ratios of peat moss and pretreated wood chips (90
210, 70 : 30 and 50 : 50 (w/w), respectively) were evaluated by physicochemical and plant growth characteristics. The
pretreated wood chips was showed that bulk density, porosity and pH were 0.26 g/cm’, 93.3% and 5.7, respectively.
This result indicates that physicochemical properties was improved when wood chips was apply to steam explosion in
the range of optimum physicochemical condition for vegetation media. In particular, the mixture ratio of peat moss and
pretreated wood chips to 70 : 30 (w/w) showed higher seed germination, plant height and leaf growth than peat moss.
Also, the bulk density, porosity, water holding capacity, pH and C/N ratio were 0.20 g/cm3, 91.8%, 76.1%, 5.2 and
51.0 in the range of optimum physicochemical condition for vegetation media.
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(Biernbaum, 1992; Nelson, 1991)
o, ol 5ol A =
s, o3k 718 9 Zefi7F & wx] ool <F
e =2 - 3 A4S UEhly] diel de A
Loz gtk (Hernandez-Apaolaza et al., 2005).

B, FUolA AGEE HERAL ojFoay
B WY SRIET Yol S ofat A&7 U=
7Ve Eole 24o] EHa 7] wZol(Kim and
Kim, 2011) ERAS tiA|5t7] 917t 71 7ol
tjsle] PAlo] F718kal Qlth(Abad et al., 2001;
Blok and Verhagen, 2009; Jayasinghe et al., 2010;
Vaughn et al., 2011).

AY7IRER Q] S ERAS thA|5E7] fiste] FLo]of
(Noguera et al., 2003), AU Z7|(Webber et al.,
1999), & (Evans and Gachukia, 2007), Z3}4-8-
HAHE(Papafotiou et al., 2007), Ztt](Altland and
Krause, 2009) & 3t 9125 @83k A7} o] F
o]z a1 Qlow, uldEAY(Jackson and Wright, 2009),
¥4 4T (Hicklenton et al., 2001), 7FHA(Shin
and Kim, 2006), FUF EW(Jung et al., 2015) &
EAS o] &3 A7t BuEa gtk o] F B
ol AR HE EE % 7MY 5o ddste] P
3] whE L glom, Felom 227 Al - A
oA AL Shrjo] me B A 9 =i
of Ags} Ae AAEo] = RofmA TATES
A1 ltk(Bae and Cho, 2013).

A mAE AP ALgalr] Sfekel B
% E|u]3HRobert ef al., 1996; Ahmed, 2014) E=

°
=

%

of

tA1g - A
EEFSHKim and Gong, 1999; Shin and Kim, 2006)
Azl FEET Q] U B Hu|E wEL
o] FHa 3709 o]4e) 7|xto]l FE A (Hur er al,
2000) SHH2 9JshHL 4007 o4Fe] St of 44]
T oSl WA fAS) 918 2 oA
AREE o] Qlom(Lee and Kim. 2001), A
S s the $EI YR B A8slE
3l=T|(Shin and Kim, 2006) +-=3] A el EA=
£ Uleld SR A vloh wae Aol
Hof 4% Walo] WS A2 b5l o] W
AH)7} @ EKoh ef al., 2010). ©]2|3t o] &8
=g Bgald dolA 1 ol g W A
of Q] el Azo] WA e Gose] BT
QoA B 95 ST ChkE {2
A=zt dasieh

T FAHA HAPHORAL o dl,
2007; Valery et al., 2011) 119}9] =%7]o) 2J35) ¢
EXo] @ 3t A gofsto] fAGLR Hi, §n]
AER Qe AVbpisE Wot ddRalste] #7F
Gog Al 9 wiEEe oA ARt 28-S
EYAIA GEEAQl SEEG YA F2E
e A E(Ruiz et al., 2008; Jurado et al., 2009,
Ballesteros et al., 2006), Choi et al. (1998) 12 -
uef APz Qs FEX F=E D FE EHA
o] Z7kste] 48 W Golshdictn BB
ol olzjer S4L

=
o dg3e

=

A7 A AE A5

1 tHBoodley, 1998; Verdonck et
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2. Mz I U
2.1. BAIxHZ

2 Adel AE JERAE FEHOME
LAFLORA peat moss (Imported from Latvia, Satis
International Co. Ltd.)E 60°C Y F2AxX7]oA] 48
AlZF AZSE thS 20 mesh pass/80 mesh on F-E2
N2 AgSGR $EYS At A4ECd
g AEeld 20149 9] AR Az
(Quercus mongolica) {2 XA AE2 AA o A
ga3lgich. AATIAIS] A% A% S4E Bk
J3to] wllZ(Brassica campestris)ZEAL} =] vgH
wolgoz el ASET Ik A 2 - BET
AlsollAl vlwd] HA & 5 Qe I (Festuca
arundinacea), 2| (Lespedeza cyrtobotrya) EAS
A7gsto] dokg, 24 A% 2 o A Adol AN

AHZA(HTA, YADE 0185}
25 kg - flem® Yz Ao 5E7F A3t ok 34
1 @EFE(1:20, wiv) 3 2¢Folat slo] of &
AAsI e, ofdo] AAR FHaH= 60C F-=21
Z710l| A 48A17F AxE EP& 20 mesh pass/80 mesh
on RES ARE ARESIGloH, AR &2
HERASL T &2 - ﬂ@”ﬂ. S4EA 9 A7
HHA A zof] ARE-SFST

T ERAQ AR L= zHZF 90: 10, 70 : 30
15050 (ww)o.2 Bakste] AMINHE A%
sigen], WA $EIS JlEeR ARIEE
(NHNO3)S 1% (w/w) A715F9ch(Table 1). ZA%
Al B - Sheka 54 9 A% B4 B

& A% N ARSI
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Table 1. Composition and formulation of vegetation
media

Formulation

Media Composition (wiw)
PM Peat moss 100
W Pretreated wood® 100

PWI10 Peat moss/Pretreated wood” 90/10

PW30 Peat moss/Pretreated wood” 70/30

PW50 Peat moss/Pretreated wood” 50/50

* Steam exploded wood was steam exploded at 25 kgf/em® for
5 min.
® 1% N nutrient released

24, =t

- Slets 54

241, Bojde =X

Hulg e (bulk density)= 100 cm® Fo] &of A&
£ AL, 500 g FE olgste] 387 =S 71
EW th 3ojo] e 7)ol sAo= dehd
3 A7 BAS 4519 ©H(CEN, 1999; Byun et
al., 2012), F3UE(gem’y= 4] 10] oJate] Al4lks}
At

Bulk density (g/cm’) = My, / Vg =weoeeeeeees A1 (1)

My 2 A=e] FA(g)

Ve 22019] 23] (cm’)

42. 358 &8

ZZE(porosity)2 100 cm’ 0] & A|RE A
500 & S8 olgslel 387 AL Jle) T
Tl o] AGHE £7|ve] fAoR Aohd F
AR KAS Egska, AulFE e olgste] 7
Atk FFE(%)2 4 20] oJste] ALbstgict
(Inbar et al., 1993).

NG

o
T

U[o k1

ko

Porosity (%) = 100 ~ (100 x My) / 2.65 X Ve - 2] (2)
Mdr: /\]EQ‘] “?‘ﬂ](g)
2.65: ZH]Z(g/em?)
Veor : 3012] F31](cm’)



243. =

B 1B 5 2 (water holding capacity)2 A|RE
buchner funnel (100 cm’) ¢ &1 B2 :‘Tbil-
A2 24417 B2k S5} AADA B ok
ol B AR AR S, A 1050 %
Az7100H 2447 AZA F A2 AR A
2ahck S HRHS 4] 39 Slatol A
BHATHYi er al., 2012).

2 Bl 2y

o orlo

Water holing capacity (%) = (Mior = Mur / M) x 100

L GRS B
L AN RO BA()

244 A0 s =X

a0l FE(PH)E AR 5 gl 25 my
(1:5, wiw)g 7I3t th& shaking incubatorS ©]-&3}
o] 1A7F %<t K& 9l Whatman No. 2 oJZA| &2 %
g oj1} & pH meter (HI-8418, HANNA Instrument,
USA)E AHE3dte] &334t Warncke, 1986).

=3
o T

245 |71 2H =™

7= Z“E"(organic matter) =3 QJ5lo] AR 2 g

S 7MoY ¥, 600 + 25 T2 A7 24 6A|7F
A R S A
FF%) A 40 Ysto] AASFATHKIm et al,
2005).

Organic compound (%) = (M = Mys) | My % 100
...................................................................... /;} (4)
mh ]5]’§]- /\] EQ‘] _?‘A](g)
dr : /\]E"‘ ‘Iﬂﬂl(g)

2.4.6. C/Nd| =3

C/NH|(ON ratioy= A|20] Z3heo] 9l € @ N
St YAEA7](Flash 2000 Series, Thermo Fisher
Scientific Inc, USA)E ©]&3}o] EAI¢ o0,
Bl Slro] tah & A4 ko] nlgw 74]/\}0}01
tH(Lee et al., 2010).

10:1:4) 25
71 3 Whatman No. 2 9JI} 2|5 o|&
ol A7) el e oo o
2% Hu&E 100 m¢= 3 o2 ICP spectrometer
(OPTIMA 4300 DV/5300 DV, Perkin Elmer, USA)=
Hersioict.

=za A= 4
oTrT=E o

25. A2 M EX

o

251, dolg =4

HFol-&(seed germination) 32 ¢ 9 cme] HE
Zit]4lo] AREE 10 g Y2 I 9o FAE Y9
Hi2gE & 2H4 10 me ¥ oS 25CoA F

12A7F 27402 7A7 AAAAOH, 222l ut
o7t Tt ALKH R HFSA. ol [
o] Zdo] 1 mm oA A&t Zo2 A} H(Kim
and Lee, 2013). 2ol &0 4 59| oj5te] A
SFA T

Seed germination (%) = (N / S) x 100 -+ A1 (5)

N: olgt T 4

S: wEe T4

252 A% WH &Y

2% A4 (plant height)> ol-& 40| 2 &
sgsigen], neziy A 14 Bol |
= APL Ve R 7"éﬂliié(Dlgltal calipers, Blue

= Boiks AL
sloAthLee ef al., 2013).

253. o 4 =¥

3 A (leaf growth)2 Hokg o] €1 %
green leaf area meter (GA-5, OSK Company, Japan)
ARg-3to] 718 SA8AHKIm et al,
2005).

=

ol
= 3T
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Table 2. Physicochemical properties of raw materials

Bulk density Porosity Water holding Organic matter .

Samples (glem’) %) capacity (%) pH %) C/N ratio
Peat moss 0.20 + 0.5b° 89.4 + 1.5b 87.1 £ 1.0a 3.8 £ 0.1b 93.9 £+ 0.6b 572 £ 2.5b
Pretreated wood® 0.26 + 0.4a 933 + 1.3a 58.5 + 2.5b 5.7 + 0.2a 98.8 + 0.7a 130.2 + 3.7a

 Steam exploded wood was steam exploded at 25 kgf/em® for 5 min.
® Different letters within same column indicate the significant difference at p <

2.6. SAXZE

g|o]E] EA|A 2] SAS Package (Statistical Analysis
System, ver. 8.1, SAS Institute Inc.) ZZ 1S 0]-&
sigom, A= FR% o4 WHES DMRT
(Duncan’s Multiple Range Test) 5% $=Z=ol|A] AA]3}

.
3. Za W o

3.1. LERAR} X2 RERIO|
£4 Hlu

- B3t

HEnss AHe) STHe] Bel - skehy 54
S Table 20 vepdch, A7k o] glojA] Ee4
4o gl 4o 2 IF nAE Hom &
HA Q7] wlEol(Boodley, 1998; Verdonck et al.,
1983) T]EmA9L Lo E2|4 54 Blals
83tk PERA D AHY SCH U
7} 020 g/em® 2 026 g/em’oln], FER AL} X
2] L= H%& Abad et al. (2001)0] Hi1gE A]R7]
AR HFHE 04 gem' ol5te] RuUEE el
W iet
gEns 9 A¥E PEHY FIES

89.4% 9 933%°& Uepon, Az L=
HERART £ FFEES Yehych ol
L ZyH el Aste] o] 497t Aol He
FomA AYE T2 e Ao o3 Hom
A2 tHRuiz et al., 2008; Yang et al., 1995). De
Boodt and Verdonck (1972) & Gruda and Schnitzler
(2004)& AA7]uEA ] FFEo) 85% ol ) 4]

Loy

¥

N
N
=~

¥
do rlo J

°

0.05 by Duncan’s multiple range test.

A]
O T
A 3+ 3mSh 45712 2dstel 2jaye] Hafui
oI BA G T, Do ot BAjARe

BBl HAY BAJ e ZVlZ Qg JgFo g A
¥ tHLee et al., 1989; Byun et al., 2000).

Gabriels et al. (1986)2 pH W F7|JFE 50|
AE Moo bt 2 Ao opES AR sl
Fa8 aclol] uhol AAslwAe] Hetd B4y
o Aage] slod Fas ddetn Bashgch
¥ AToIA Mg TEBAc A $EY) pH
= 3.8 W 572 Yeht gERAE oMY, A
oczle ZXo ZHI pHE EPyon], Az
© 3]0 pHE A EAA || Agtslrta defA Y=
pH 5.0-6.5 2]l 21gith(Abad ef al., 2005). T E 1
29F A L9 f7]E > A7 93.9% H
98.8%% L EMGAL C/NH|&= ZH2)F 57.2 9 13022 L}
Ehith. AA71HEA €] C/NH]= 50-70 R $17F 28t
Th+= Han et al. (2008)9] Ri12 w|Fo| RS
AgEA BAE $EN ASS geide
CNH) 2o ma Ao AR,

wEwsel AAE] SE BIQUR AL
Table 30] Lheppich. A gk vEm Aol A
$EU B 1292 Vet AR 38 23
o Aze] WY Z1E SIEAE P, Mg @ Ca 59
B719¥Eo] Q1= =d|(Roosta and Afsharipoor,

¢}

i
rr

N
o:
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Table 3. Mineral nutrition contents (mg/kg dry weight)

AL -

of

R

[e]

of raw materials

Samples P K Ca Mg Na
Peat moss R 0.3 + 0.1b° 6.5 + 0.4b 1.1 = 0.2b 6.5 =+ 0.8a
Pretreated wood® - 6.0 £ 1.3a 501.9 + 8.0a 2.5 + 0.1a 04 + 0.2b
* Steam exploded wood was steam exploded at 25 kgflem® for 5 min.
® Trace, below 0.1%.
¢ Different letters within same column indicate the significant difference at p < 0.05 by Duncan’s multiple range test.
Table 4. Physicochemical properties of vegetation media
Vegetation media® Bu(l];/(jﬁg;ity Po(r;)s)ity nglzzzitl;ol(c})i/zl)g pH C/N ratio
Peat moss 0.20 + 0.5a° 89.4 + 1.5b 87.1 + 1.5a 3.8 + 0.1c" 57.2 + 2.5b
PWI10 0.18 = 0.1a 93.5 + 1.6a 78.2 + 0.2b 5.0 £ 0.1b 92.7 + 1.3a
PW30 0.20 + 0O.1a 91.8 + 1.2a 76.1 + 1.7bc 52 £ 0.2a 51.0 = 2.4c¢
PWs0 0.22 + 0.2a 91.5 + 0.7a 77.5 + 1.5b 54 + 04a 20.2 + 1.7d

* PW10: peat moss/pretreated wood, 90 : 10 (w/w); PW30: peat moss/pretreated wood, 70 : 30 (w/w); PW50: peat moss/pretreated wood, 50 : 50

(W/w)

" Different letters within same column indicate the significant difference at p < 0.05 by Duncan’s multiple range test.

2012; Tagliavini et al., 2005) AAz L=Ho] K
Mg % Ca g2 vERAHT 7 Yeylth 1
ERA0L AAe] =39 a5ha 54 vl B

]

ore o AAe L= fERARD pH W F7
JPEL TR TP Yol B Aol 2L 9

ool

o vl Ao Am

32, ®xz| L= 28 Higol et HE
 Aly|gtatol 22| - BHets EX
H|@

/5] A

oz
- s

g7 Re] Rl MEE Aok A S
H &S gejsto] Alzd A7 o] =2

S48 Table 4ol Uehith. 412 48717
A7 Wellde Bapd, $714 Sl AA
H2 olsoiAel skt o)t HulREel W
Ho] 9] O (Fernandes and Cora, 2004), -3
bobdss g380] AXA Ha ole) §7)
719 T F3to]l sofuAl Htk(Shin and
Kim, 2006).

A $E Eit wgo] FAHESE Hy
T 0.18 gem’oA 0.22 glem’®E ZE7EFg oL &

I offt
2

(
- —

0

ANy

2

=

N

(il
=y

L

Oi)ll m[O

el R] oot Axje] e=3o] 53} H]
s 35S 93.5%A 91.5%=, 3+
2 782% A 77.5%% A= S UEl

A $EPL 50%7Hx Bl A
7ol Mg 85% ol4ke] T3E 9 60-100%
W90 SREGES §AFHs AR ekt
(Yeager et al., 1997, Gruda and Schnitzler, 2004).

Al 5(2012)2 oA FEE= 632 ERA
o] pHi= Haf 3.828 Rustgon, o2 Auet &
Fsto] A7 AlxE Foe e Ho
W BAE WAAZIA EHa(Carpenter,  1994;
Nelson, 2003) 4/47]89bA2] pH7F 2143k o1& U
ofLb AHHOZ T 49 SEE FAe) Wolgol
HoJ ALY Wol & Ca, Mg, E= P AY & Z=%
el AokE Y sdSyer and

1997) AAHe =S @;6}04 LES]

A Z1HER 9] pHE 5.0-5.4% I%EP;,E
o) Eeel Skl wet A% *EXJOH geja
pH (5.0-65)% UEhlls Ao eyt

C/NHl= A fE39 &3 Hlgo] S7Heol
whe} 92,7914 2022 FASH A8kl ol 4
7S Alxsh] A A =39 C/NH]

o

|-
K
AT

[}

Koranski,
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(1302) 222 95 AR HNHNO)S EFs
e, A7 Aze] AHgEE AHE SE
of gFol Z7Hel ke AAIEE A Z715HA
Ho] vehd @40z AREr

33, TxfE| LE B8 IS0 et HE
B AN [EITHO| Al M X |

F7 Hobg e AF A Ble) AER AR
9l o m(Harada, 1995), 274k o] FHre HE
mosl AXe eExe] B¢ vlgol we Azw
Ag7IukAge] w, 2, Ae] £4h woleS Fig |
o hepc.

Wiz FA 9 AR ugele Faol 7
Hato] Y7 F/dol et FAF ol HAgol I At
S5 =d|(U.S. EPA, 1996), Zucconi ef al. (1985)7}
Emino and Warman (2004)0] wt=2H tjz1el 7|&
HE thH] 50% uw|9re] Wolg w2 AE 4L
S0-80%L= MTH A S, 80% o[4S B4
A eRethn Bl HERA W AR
LY HlE FA WoLRL 242t 53.0% 2 40.0%
2 e} A4e $ERe wEDs wobd o
75.5% Se) M FA wolas ol mu
A= B4 vehe Aoe SIE oleiet 2
= AP = EAsks @ladoe] gk
571 Aol osf dAst 9 st dofuA H=
dl(Lee et al., 1990) o] 2R E] QL= HlisA 315t
o] HjFFA; o] S w7l Aoz AbmEr
(Yoo and Kim, 1998).

Hj S FRebE th2 A Ay FA; dolgol e o
21 ERATE AAe] fEHEG v doks
< UEHHEE o] pH 3.69] 9]ERXAETE pH 5.79]
A =] Iy Aol A9t pH 6-70] <3
7] wZel vehd Atz AlmdthTae et dl,
2002). A2 FA} Hokge: M ERA 9l HAe L&
oA 2+ 10.0% 3 7.4%= Uehy w5 A g
olgAY AAe) $EYO| MERARTE e wol
89 ehyen, A4z $Ex) B8 vge] e

ol e tehtA ekale).

il

100

@)
80 A

"
Yo

60 + b

40

Seed germinetion,

PM w PW10 PW30 PW30

B)

80 A

60 -
£ a
5 40 | 2 c be
=
3
204 4

0

Y w PWI0 PW30 PWS0

100

©
80 o

’
Y

60

Seed germinetion,
.
=
L

b

0
PM

. ab ﬁ be
w PW10 PW30 PW30

Vegetation base materials

Fig. 1. Seed germination of B. campestris (A), F. ar-
undinacea (B) and L. bicolor (C) with different pre-
treated wood content of vegetation media. Error bars
indicate standard errors. The values indicated with
different letters are significantly different with other
values (PM: peat moss; W: pretreated wood; PW10:
peat moss/pretreated wood, 90:10; PW30: peat
moss/pretreated wood, 70 : 30; PW50: peat moss/pre-
treated wood, 50 : 50 (w/w)).

Kim ef al. (2014) A 7|uAd)d] Qa2 2
UF BE FU8E she HAHAE 30% &3
skl ARESHES o wiS FAF Wokgo] 60% o]t
F48H AshEtial skl 2 AtellA
A $EAS 30%E TFIIEE 67.7%2]

fr tu
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“*Okg— el 71& 2]
LrERH Hi S, e 9 ae] FAke] thsto] A
Eé} Z}z} 10- 30%, 30% 2 10-50% 3
7R S A-85HHS o ok ATkl H]
rol&-& Uehich
A 7IRE o] 2
Z7] FA wol 9 AATZE AR
|8k ookt R 8wl wet
el g 9 ] S v
(Lee, 1997), A|lz% A

72
EL

—10

Mo
p——
it r

3]

flo > ©
o oX

i
mlo

dul H 7]

e}

N
RS
N
N

of et Blarl Hasict

Fig. 20 B2 et HAe] SEAle] E3t ulgel
uje} Az AR e] W, e 2
e ehon, sEnset Axe $Ee H,
We WA 23 ARE WEslRe o NERA
= 42 24 cm, 4.0 cm 2 1.1 ecm®] =& AFS L}
Eyiglon dA7 =32 7217 2.1 cm, 34 cm
0.8 cmzZ TERARCTE o 22 QRS ERY
ol sERE{ZH| 87.1%%] TEXEALQ H]
o A o® 58.5%9] W2
R A =Ro] 23 Al 9
© 2 Alm % w(Table 2), Powel (1982)%

283 Bosk 251 5

| Aol el Aol FUskal Eab Hetn
135k

Fig. 3] 7|& A7vA)] =482l ER A A
He) o= o wet AzE A4l
Rk w2, A RS dERleH, AR
2 ARESHA =W vERAREDG U

ol

£

[e]
P

il

2
l-Ui
o
{8
Ni mlo

I

2<H O =
7t RS 3

N

=3 vle

=219] C/NH|Z
REEE
= A £
oA 1.1 em’9 &
SEZo] 30% =¥

& YehRE 9

=40] 50% EFHE AA7)NHA
& 9 e deploy Hxe
£ AP7IR08 end)ok £214

@okar 2y gl Ao A Az

shA1) - Al
g
(A)
. 8
H
5
e
; ab
= ab be c
2 4 ’—X—‘ }
0
PM w PW10 PW30 PW50
8
®) a
g 6 a z
)
= a
3‘ 4 a
2
0

PM W PW10 PW30 PW30

©)

Plant height, em
.
L

Uﬁfﬂfﬂﬁm

PW10 PW30 PW30

Vegetation base materials

Fig. 2. Plant height of B. campestris (A), F. ar-
undinacea (B) and L. bicolor (C) with different pre-
treated wood content of vegetation media. Error bars
indicate standard errors. The values indicated with
different letters are significantly different with other
values (PM: peat moss; W: pretreated wood; PW10:
peat moss/pretreated wood, 90:10; PW30: peat
moss/pretreated wood, 70 : 30; PW50: peat moss/pre-
treated wood, 50 : 50 (w/w)).
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Fig. 3. Leaf growth of B. campestris (A), F. ar-
undinacea (B) and L. bicolor (C) with different pre-
treated wood content of vegetation media. Error bars
indicate standard errors. The values indicated with
different letters are significantly different with other
values (PM: peat moss; W: pretreated wood; PW10:
peat moss/pretreated wood, 90:10; PW30: peat
moss/pretreated wood, 70 : 30; PW50: peat moss/pre-
treated wood, 50 : 50 (w/w)).
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