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In this study, in order to develop a method to efficiently inject essential nutrients necessary for plant growth into wood chips,
which are simply used as soil covering materials in the agriculture, landscaping and horticultural industries, the atmospheric
pressure dipping method and the vacuum pressure impregnating method are used to improve the plant nutrients injectability and
impregnation amount were comparatively analyzed. Nutrient ingredients and 8 major heavy metal contents of wood chips injected
with nutrients were analyzed, and soil covering effects were examined by covering wood chips injected with nutrients on soil.

Comparing the dipping method and the vacuum pressure impregnation method, it took about 48 hours or more to inject 1,500
g or more of the nutrient aqueous solution into 1 kg of wood chips in the dipping method, but the vacuum pressure impregnation
method could be impregnated in about 5 minutes. Components of the impregnated nutrients were detected in proportion to the
diluted concentration. As a result of covering the wood chips developed in this study on soil, they showed weakly acidic pH,
and the heat insulation and moisturizing effects during the winter season were evaluated to be superior to those of uncovered
soil.

In the future, wood chips impregnated with nutrients are expected to contribute to the more efficient use of waste wood resources
and the long-term supply of nutrients essential for plant growth, reducing excessive use of chemical fertilizers and reducing
costs.
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<Table 1> Nutrient Ingredient Content <Figure 2>+ ¥ Aol A ARE-3 218 7Fehl A u] 9
Ingredient Content (%) E{%_O]‘E}. <Figur_e PE ASATAARLZ AEFYA
Total amount of nitrogen 20 bR S AxeAs el sl
Water soluble phosphoric acid 20 <Figure 3> 2 A AR SAR el GUA
Water soluble calcium 20 s U 5 AE W dFIEY ;\(E]v/‘\—(N)a ?‘}1\—]'(1) > E
Water soluble magnesium fertilizer 0.05 K 5718 g5 281 8 55 dHFE FAANYE
Water soluble boron 0.02 A7)l o F st A s
Water soluble iron 0.03
Water soluble manganese 0.02 2.4 Z2rEe] EYL|EAIH
Water soluble zinc 0.002
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<Table 2> Impregnation amount of Nutrient Solution
According to Impregnation Method

Impregnation
Methods FELBSS“[e Time amount
24hr. 1,301.98
Dipping method 0 48hr. 1,515.56
72hr. 1,556.38
Smin. 1505.72
Vacuum ; 10min, 1,526.67
pressure .
impregnation 15min. 1,537.49
20min. 1,550.24
2,000
% 1,515.56 1,556.38
:’1'500 1,301.98
c
=
[*]
E 1000
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E 0
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<Figure 4> Amount of Impregnation of Nutrient Solution
by Dipping Method
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<Figure 5> Amount of Impregnation of Nutrient Solution
by Vacuum Pressure Method
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<Table 3> Nutrient Analysis Results of Wood Chips
Manufactured in This Study

0° H
Ingredients (%) Control i\rrsn/pr:(g)zlrl::t?arc]j Acgﬁtpetﬁgce
woodchip
N 0.26 1.17
_ P 0.01 0.66
N‘zﬁz;’m K 0.06 091
Org. matter 88.76 94.91
H20 11.00 3.17
As N.D N.D below 50
Cd N.D N.D below 5
Major Hg N.D N.D below 2
Heavy Pb N.D N.D below 150
metals Cr 1.35 N.D. below 300
(mg/ke) Cu 0.96 8.24 below 300
Ni 0.64 N.D. below 50
Zn N.D 5.39 below 900

Abbreviation: N.D.: Non-detected.

oo
oo

Jio
=
it
E
ol
MHI
1x

o] EGYES T3 A= wolo AKEH &
Agstr) A NxARE Fus)
Ael =A%, 2ea
RS 22 2mx2m
cm FAE ¥ EEo B
o mA= e vl
Scm O] =X
%Oﬂ Ocm, 2.5¢m T”ﬂi JJ o H3to]
7F @A st A4S FaLskql
”Lo}g} AEE 9% 9 5av= gzl
AstE 102 A AE 5
93 9%, aem G B AL
diste] pH, 2%, F5& SASIAH o] 5 Al7te]
=

WA A7l 545 wolst

flo 1
4r ot =
o2 —ioll ¥
ol
i,

2 4
il
J g
il
o2
e
. o

4
2
X
2
X
rot

2

O

0
By
N
3

r'O
i
o2
tlo
=
ox
(o
fru
Jg
B
i)

2 Ho o mo
(o3

k

w

df g 2
2 ox
)

—
—_
(=]

—

B

Jhi
rsi‘
oﬁ i
—{o ﬂllo
PN

L AT o B

N e o2 o Ol
b=

4o ﬂ& v

=2 1

(N b
oot & ol
ol
o,

=)

CAAE Aol AN Gz B8] B
& A Eo Yo wegA(Le) B3 2 779

N
p‘L

2

)

>

R

HEStLAL skglth

o

7§

Og—?(%xﬂ) —‘?f_‘.E%kOﬂ/\i% pH 4.1%0. 9, %?3? =) &
3:045 Ut on, B¢ A&l o3t

e ﬂ]»z—E%— WA AE FEL
= ED} =7 e

EA el 2]

, 23 JJEA pH= °F
=9l o &

H oq:rLoﬂ/q 5} gl 2 Azsly oF 57019 A
T 57438 pH A¥= <Figure 6> WERH vhe} 2} 1
Holl A Bamvlet o] Ul s =eFe] pH= 3t o 7.24,
agla AR vE B9k pHE oF 6.802 UERN O] EA)
A T BEoo] tha v pH 7 UERRI o] 7w
g ATl AdrAds LaEEA Qs s gdal,
A 5 714 o2 dstol Sy g UEThe o

4

7.24£0.56

6.8010.37

pH
O FBP N W & U1 O N 00 O

control woodchip mulching

Soil condition

<Figure 6> pH Measurement Result

2]

g3 SAHS ﬂ%—i th} U]«qi

& SA% AF= <Figure 7>olA BE H}
SAY oA 6/ vaE Bl #d 3

—4.5TS HepllaL, SAF 0] v5e B FH2k

= +05CE Gk Aol Aokatel A4 10

1730l was BEgE thAl 257 gtz Welrk 12T

_\9
N o

>



36 Yu Jin Hong - Dae Woo Choi -

S UEhilaL, 5 vE Egdrs 98 +3.6T=
=7 etttk gkl o] Sl ut AIRE wetell= &
AFE T84 ¥ EFY] AxW 227 2389 o
A FAEJE ol HAY I B Af ddA
o] $5F BAHOR Slste] Batedo] AErsgly] uj#
o= Jekdr
o FF BANS EFuEs o EFe) ne
I GAaAE VIR S glon, T gste] 25k
A A% Qg8 dssh 7] neow 9lF T8 WA
7198 ¢ gls AoE JgEn
25.0
50,0 19.0 -&-Control
g ’ -A-Woodchip mulching
E’ 15.0
2
©
-3 10.0
s
= 50 36
&
1.2
-5.0 -3.1
-4.5
-10.0

06 08 10 12 14 16 18 20 22
a.m. p.m.

Measurement time

<Figure 7> Temperature Measurement Result
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<Figure 8> Humidity Measurement Result
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Abbreviation: A: Control, B: Chip Mulching, C,D: 3% Nutrients impregnated wood chip, A,B,C,D: 2m x 2m each

<Figure 9> Control and Woodchip Mulching

Untreated Woodchip Covering (Foreign case)

Untreated Soil Nutrients Impregnated Woodchip Covering(This study)

<Figure 10> Application Examples of Untreated and Nutrients Impregnated Wood Chips
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