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Abstract: The main objective of this work was to identify and evaluate possible substrate alternatives or amendments to peat
moss. This study involves the physical and chemical characterization and growth test of wood sawdust and wood fiber in order
to evaluate their use as components of horticultural media. The carbohydrate content, C/N ratio, pH, phenolic compound, total

porosity and water holding capacity were 58.9%, 425.1, 4.8, 181

.8 (mg-g‘l), 82.5% and 47.1% in wood sawdust and 41.1%,

240.8, 5.9, 29.8 (mg* g'l), 90.6% and 56.2% in wood fiber, respectively. Wood sawdust (K, 998.0 mg-lOOg'l; Ca, 1196.0 mg-lOOg’l;

Mg, 105.6 mg-100g") and wood fiber (K, 1250.1 mg-100g”; Ca,

1982.6 mg-100g’; Mg, 173.1 mg-100g") showed adequate

mineral elements properties compared to peat moss (K, 0.02 mg~100g’1; Ca, 0.57 mg-lOOg’l; Mg, 0.13 mg-lOOg’l) for their
use as growing media. The mixtures of the horticultural media were prepared using different substrate as wood sawdust and
wood fiber to grow Chinese cabbage (Brassica campestris L.) in a greenhouse. The seed germination, leaf area and stem height
were 75%, 0.50 cm” and 2.8 cm in PS substrate (containing 30% peat moss, 10% perlite and 60% wood sawdust) and 95%,
0.65 cm’ and 3.3 cm in PF substrate (containing 30% peat moss, 10% perlite and 60% wood fiber), respectively. The seed
germination and stem height of the PF substrate (containing 30% peat moss, 10% perlite and 60% wood fiber) was higher
than those in peat moss (control). Utilization of wood by-product can be considered as an alternative media component to

substitute the widely using expensive peat moss.

Additional key words: chemical properties, Chinese cabbage, horticultural media, peat moss, physical properties, wood fiber, wood sawdust
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2000). £ S0 fHo| A§EE EPYEL T4 A2
o] &3 &g WA HHlo] Bejslaty pow 2
wojobgt 21| QPgH %ol FsstA Hol, AR F
A gl Aqkajo] 2 JE FH(Choi, 1995; Ryu and Lee,
1996; Woo et al., 2001).

297 Sug SRR TR FERAL tf
§718E S Qlov], Qfolemst Seluh mujeo]
F=5ko(Argo, 1998), =UjollA] 7H o] o8&l gle
A=F =Qlofl SJEsh= a7k A=A, Aike] S7ke] o
Qlo] Hal Qlal, HER 0] Z 5 ARgo] 2 XshA o]
S AR sl AR EolE= ATt o FofA]aL 9l
(Song et al., 1996).

YERAS tiAsh7] 95t A=A HlEA, 233 A
DA, SAE2Y7], skEE A, #HIX|(Bugbee, 2002, Wrigth
et al., 2006, Salifu et al., 2006, Ostos et al., 2008; Bustamante
et al, 2008) Fof tieh A7} o] FojR|aL QlaL, AH7 &
Folut AAe s Fol HERS A 7ol gt $2
AE YeRaL Qlek £33 5 A (Park et al, 2014),
HAHX|(Kim et al., 2014), 9 2 ZF I E(Kim et al,,
2010), 22 EsHE(Jeong et al., 2008), EEHOh and Kim,
2007) 5 UlollA WATh= AMYFANES SFAESY 4
A2 BEHH A7} olFoix: ek

rhiakES At o 2 51 E BAbEE dAkE] T E=
IOl A LAY Sk AFHe Tohe Aem A S «7Ht
710l ofsf WA E = EFE 115,000, AF W FA = =
S T 5P 2,483,0008 02 77t Ul £71L7]
AFAA] (C09) 259 ha — (C10) 499+ ha — (C11) 759 ha —
(’12) 1017 ha— (’13) 1279 ha® &2 sojufal ez ¢
AR S] o]gof tiel A7E @FtE Al Qik E3F ¢4t
FAES 7hsste] Aoflizks A, Ae el WAA &
ik ARdA oA A= T AR SEA

2 w7Ea gleug, ol 7hiikEe] &g
3 At asi

e e

ofe] £ AL EFHES] F ARSI EAS A5
7] $lstel SHo] QAHAREE WAEl B 9 BAYG
o BelSEra B4 BASL Feld Fad Ah E
% % sttol i3S olgslo] BRAUS AHTORN B
THE URAC] AAE A s e A7

aystelrh

SA=

gelsield 54 WS 99 §714 AR RE vED
2~(20-80 mesh size sphagnum, Sunshine, Canada), 25
ExH(wood sawdust, 20-80 mesh size, =+ HAFH1}H¢]) 2
E-21/98(wood fiber, 20-80 mesh size, 5-F35}o]€l, tJH)E
GBI, ASE WS olg EdakE AzolE 2]
A =<2l Hepo] E(0.2-0.8mm, A<E, AL)E ARESFAITH
QAHEo] FhBEl THgolA] WAIShE BylTh R A
R R I e E E AR
= ThgabEel B o) WA Fig. 13 2k Hea
treatment= 225°Coj|A] 5559 AA|3} 31, water extraction
& 60°CollA] 2A17F 52 AAE ) 2 ARlof] ARH =32
] G(heat treatment X water extraction & 3]5% ZAPh= A

% AR B SEAA FES S dsrk

Sz E2lsletd Ed 24

FAIA RG] ErslHE A2 Alditol acetate®(Voiges et
al., 2012)9]| &J3}| Gas chromatography(YL-6100, Young Lin
Ins. Co., Ltd. Korea)2 EA5}3 11, C/NH]|= HA4AEA7]
(Flash 2000 Series, Thermo Fisher Scientific Inc, USA)= B4
W Ao RS 2% F hagidol ojg A skl v
2 ALtttk 771452 F4REs H(HNOs H2S04:HCIO0,
= 10:1:4) 02 E&lI3t & ICP-AES(Inductively Coupled Plasma-
Atomic Emission Spectrometry)2 =435}, pH+= 1:5H

Forest resource s \Wood chip #l

Heat treatment |» |

Luquid ™ Fertilizer
Water extraction |’ uqul

225°C, 5 min

60°C, 2 hours Residue (wood fiber)

Q Wood sawdust

Fig. 1. Schematic diagram of produced wood sawdust and wood fiber.
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Table 1. Substrate mixtures used in this study.
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£ Table 29| UelWch 232 ASo]l= arabinose, mannose

Treatment Formulation Designation
1 100% Peat moss (commercial substrate) P
2 30% Peat moss + 10% Perlite + 60% Wood sawdust PS
3 30% Peat moss + 10% Perlite + 60% Wood fiber PF

Table 2. Carbohydrate content (g-100 g” dry weight) of the raw materials.

Raw material Arabinose Xylose Mannose Galactose Glucose carb'{)(})l‘gfcirate toglfti:rl;;nriinrgf at(zirz
Peat moss 0.8 @’ 1.6 c 22b 29 a 264 ¢ 339 ¢

Wood sawdust 09 a 10.5 a 32 a 1.8 b 425 a 589 a > 80

Wood fiber 0.0 ¢ 54D 0.0 c 0.0 ¢ 357 b 411 b

"Different letters within same column indicate the significant difference at p < 0.05 by Duncan’s multiple range test.
YOptimal range in growing media according to Abad et al. (2001).
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Table 3. C/N ratio of the raw materials.

Raw material C (%) N (%) C/N ratio
Peat moss 45.0 b* 0.8 a 56.3 ¢
Wood sawdust 48.6 ab 0.1b 4251 a
Wood fiber 50.2 a 02 b 2408 b
Optimal range’ 50 - 70

“Different letters within same column indicate the significant
difference at p =< 0.05 by Duncan’s multiple range test.
YOptimal range in growing media according to Bunt (1988).
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Table 4. Content of mineral elements (mg-100 g’ dry weight) of the raw materials.

Raw material K Ca Mg

Na Zn Fe Mn P

Peat moss 0.02+0.0 ¢ 0.57+0.1c

0.13+0.0c 0.00£0.0c 0.0+0.0c

0.02+0.0c 0.00+£0.0c 0.00+0.0c

Wood sawdust 998.0 +10.4b 1,196.0 + 20.8b 105.6+2.0b 296.7+56b 9.4+0.0a 165.7+0.3a 153+0.0b 60.5+13b

Wood fiber 1,250.1+9.7 a

1,982.6 £199a 173.1+2.0a 481.2+3.0a 51+01b 583+0.6b 241+0.2a 946+0.2a

"Different letters within same column indicate the significant difference at p < 0.05 by Duncan’s multiple range test.
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Table 5. pH and phenolic compound of the raw materials.

Raw material Phenolic compound

P (mg-g")
Peat moss 51 % 0.0 b’ 1031 £ 0.1 b
Wood sawdust 48 £ 0.0 c 181.8 + 04 a
Wood fiber 59 + 00 a 298 + 0.0 c
Optimal range’ 53 - 6.5

“Different letters within same column indicate the significant
difference at p =< 0.05 by Duncan’s multiple range test.
YOptimal range in growing media according to Abad et al.
(2001).

Table 6. Total porosity and water holding capacity of the raw
materials.

Raw material Total porosity Water holding capacity

(%) (%)
Peat moss 89.9 + 0.4 a* 470 £ 0.7 b
Wood sawdust 825 + 1.2 b 471 + 08 b
Wood fiber 90.6 + 09 a 56.2 £+ 1.5 a
Optimal range’ > 85 60 - 100

“Different letters within same column indicate the significant
difference at p < 0.05 by Duncan’s multiple range test.
YOptimal range in growing media according to Abad et al.
(2001).
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Fig. 2. Seed germination of Chinese cabbage (Brassica campestris
L.) grown in P (Peat moss), PS (containing 30% Peat moss,
10% Perlite and 60% Wood sawdust) and PF (containing
30% Peat moss, 10% Perlite and 60% Wood fiber) for seven
day. Vertical bars represent the standard error of the mean.
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Fig. 3. Leaf area of Chinese cabbage (Brassica campestris L.)
grown in P (Peat moss), PS (containing 30% Peat moss,
10% Perlite and 60% Wood sawdust) and PF (containing
30% Peat moss, 10% Perlite and 60% Wood fiber) for seven
day. Vertical bars represent the standard error of the mean.
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Fig. 4. Stem length of Chinese cabbage (Brassica campestris
L.) grown in P (Peat moss), PS (containing 30% Peat moss,
10% Perlite and 60% Wood sawdust) and PF (containing
30% Peat moss, 10% Perlite and 60% Wood fiber) for seven
day. Vertical bars represent the standard error of the mean.
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