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Abstract: This study was carried out to understand the effect on soil chemical property, ion contents, and
growth of Lonicera japonica by treatment of simulated acid rain and wood vinegar. It was treated total 30 times
by one time per 2 weeks during 150 days from June to October dividing to various pH level of simulated acid
rain (each pH 5.6, 4.5, 3.5 and 2.5) and the control site (pH 6.3). The wood vinegar diluted with 500 times
was also treated total 10 times by one time per 2 weeks at the experimental sites. The soil pH was reduced as
pH level of simulated acid rain was decreased. The organic content, total nitrogen, and Av. P,0O; in soil showed
a tendency to increment. However, the soil improvement effect was exposed to be insufficient when a wood
vinegar was treated. In the component of the plant body, SO,*” and NO,™ increased due to the simulated acid
rain treatment and the increment ratio was reduced in the wood vinegar treatment plot. In addition, the cation
contents showed a tendency to variation due to pH of simulated acid rain. And it showed more increment in
the leaves than the root. The early fallen leaves and growth inhibition of L. japonica showed up after the
simulated acid rain treatment but the growth of L. japonica increased after the wood vinegar treatment.
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Table 1. Ingredient of wood vineger.
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Table 2. Chemical properties in experimented soil after treatment of the simulated acid rain(SAR) and wood vinegar.

SAR pH EC OM. TN Av.P,O; CEC Ex. Anion (cmol'/kg) Ex. Cation (cmol /kg)
Treatment treatment (cmole . ~ ) . . .
(pH) H,0) (@dS/m) (%) (%) (mg/ke) ke SO, NO; Ca Mg" K Na
2.5 4.5a 343d  2.14d 291d 56.88¢ 12.30a 45545¢ 15145¢ 0.85c 246e 1.23c 0.44b
35 4.6b 274b  234e 22la 55.74d 13.08c 328.64d 13697d 0.79¢ 1.15d 025b 0.16a
SAR 45 4.8c 2.65ab 1.59b 2.8Ic 52.86a 1298b 194.71c 10529¢ 0.56b 0.77c 022ab 0.13a
5.6 4.9d 296¢c 1.86c 2.77c  53.18b 13.20d 154.68b 96.43b 026a 0.50b 0.16ab 0.10a
Control  5.0e 257a 1.10a  2.53b 53.67¢ 1420e 34.59a 16.45a 021a 028a 0.13a 0.08a
2.5 4.6a 337¢ 234c  222d 68.13d 13.74b 364.36e 121.16e 0.78¢ 0.88¢ 0.86c  0.27d
SAR+ 3.5 4.7b 317d  2.62d 244e  68.69¢ 14.84c 26291d 109.58d 045d 0.61d 043b 0.23cd
4.5 4.7b 288 238 2.13c  63.12b 14.98d 155.77¢ 84.23c 024c  0.51c  0.17a  0.19bc
5.6 49¢c 246b 193b 1.83a 65.02c 1520e 123.74b 77.14b 020b 038 0.14a 0.12ab
Control  5.2d 1.76a  1.72a 198b 61.54a 13.30a 27.67a 13.16a 0.07a  0.09a 0.12a 0.07a

Note) Values within the same column with the same letter are not significantly different (p<0.05) among the sites by one way ANOVA with

Duncan's multiple range test.
SAR : Simulated acid rain, WV : Wood vinegar



Table 3. Effect of simulated acid rain(SAR) and wood vinegar on ion contents in root and leaf of Lonicera japonica.
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SAR Ex. Anion (cmol‘/kg) Ex. Cation (cmol'/kg)
Treatment Plant organ
treatment SO, NO,” Ca* Mg* K* Na'
2.5 9.54d 8.23e 0.84d 1.08d 2.04d 0.18¢c
35 5.04c 8.04d 0.81bd 1.04d 1.98¢ 0.18¢
Root 4.5 3.68b 6.60c 0.77b 0.95¢ 1.93¢ 0.14bc
5.6 1.89a 4.51b 0.61a 0.78b 1.71b 0.11ab
Control 1.85a 2.24a 0.57a 0.64a 1.48a 0.06a
SAR 2.5 21.02¢ 18.13¢ 1.85d 1.38¢ 3.02¢ 0.23b
35 10.45d 16.68d 1.68¢c 1.36¢ 2.99¢ 0.21ab
Leaf 4.5 741c 13.29¢ 1.55b 1.31c 2.88b 0.15ab
5.6 4.64b 11.09b 1.50b 1.19b 2.79b 0.11a
Control 2.69a 3.26a 0.83a 1.08a 1.88a 0.11a
2.5 7.64d 6.5% 0.86b 0.99a 1.90c 0.19a
35 4.03c 6.43d 0.82ab 0.98a 1.89bc 0.17a
Root 4.5 2.94b 5.28¢ 0.77ab 0.94a 1.80abc 0.17a
5.6 1.51a 3.61b 0.73ab 0.93a 1.76ab 0.16a
SAR+ Control 1.48a 1.79a 0.72a 0.91a 1.74a 0.13a
WV 2.5 16.82¢ 14.50e 1.69¢ 1.26b 3.02¢ 0.28a
35 8.36d 13.34d 1.62bc 1.26b 3.01c 0.28a
Leaf 4.5 5.93¢ 10.63¢ 1.51b 1.21ab 2.66b 0.23a
5.6 3.71b 8.87b 1.50b 1.17ab 2.61b 0.20a
Control 2.15a 2.6la 1.28a 1.08a 2.37a 0.17a

Note) Values within the same column with the same letter are not significantly different (p<0.05) among the sites by one way ANOVA with

Duncan's multiple range test.
SAR : Simulated acid rain, WV : Wood vinegar

A3 AP F EYS T 784 o012l SO,
S oW, pH7} *&
2 e Yehll= 43S 24 o9 e A%
AE1E A28 § S0, , FEA(TN) o] 5
713t B fol29] S7HE 7 Aot Ed Bx
A T A= Hx2A W £EF71E27T SO, NOy
o] Ehl E54 FF (1252l dZeo = et <l
TAE] g5 A B BEY F 2ol20] BA UEL
A0 2 AL ETHEFAE, 2000).
AF4HgH] A7t B ol s wstel mX= 4
5 B glZ2TET QJIFAMIE] Aol E=A4] YEl
Sgom, Bxol AN e pH7F YEE ST 7
Folom, o= Hxdo] o9 el FFFS FU
Ao 2 A7 e Ak, {§71E o] Frkete] Ege] &
sk Bol WAl Ho] EY 5 d71A8 Fole IR E
o] F71sk Ao AMREHY, 78] B2 E
Ao AR E o R AEsiis
A E e B3 (Wilklander, 1978)] wE
Hjof| 2152 =& EH o]9] o]Fo] EY T
Lot o] Faol9 FAo] EYMIsHE THE

0

oS L o
&
o]

o2
o
o

lo

® w
ofw i
o

L

R
ol
2
ox

>

A H] 9] pH7E Sobgloll wet B9k pHOl A, A
AT Z7h 4718 &% TF FaQte] 44, &

>

o] & 9 Fo| 3Fo] St rthE K3 (Evans and
Thompson, 1984; Rhyu, 1990)9} 7o) 2 Ao §
Abet A7E el TH

2. 424 o2 Hs}

25 9] go|2 g Wl 2lojE S0,79F NO, &
T 52 759 pH Al wet folHom Frlehe A
kol YrEbsitt.

2 EA 9] Fol2 T pHZE LSS =4 vEr
Som 2 F7pEE BejRt dolA o AA] et
Q134 dn] T A 2|A] Ba]ol| A 4~5u, YollA = 6~9u)
o] zol& Kol Y8 B3 o] 29 FrFol o B2 Ao
2 Uehton, Bxol 53 Ag) oA x e R} Qo
2ol o] EA YERg o Sol29 o] <134t
] SEA R Bop B2 &3 AEolA 20~30%
7hF AE A ol e Ao A s JlFadnvE E
¥ ol TEE TVMIA B E B olE ol F
F7F QY ol FE SV US 7HeAIZl Ao s AlEE
tHKim ef al., 1996). ol FaFe ¥a] B} QoA &
oF o7 Frtete] ZhHE, 2PV, AT 5o fE
A RJIFARIA R RE 8] Folo] TIHEATHE Bl
(881, 1987)¢}F FrAbebalaL, Jxol &9t A ollA =

o] Yelt=dl o3 B2 X2lA] Ca¥, Mg”,

o
T



436 IR e

K*, Na" 59| Fol2o] F7tstn A8} Qlike] 3} &
TE JAEt AHg AEAS] 7Fssithe BAL(Kim
et al., 1999)%} F-AFeH A 33T,

ole} o] AbdH] Al Ca™, Mg™, K', Na" 59] &
o] 7 SO, 9k NO; 59 &ol=0] ghrHo] &2
WS FHSIE AR L H] = H ofste] ¢le]
g2 5, 71T 23S 9ste] Ca™, Mg™, K,
Na' 5 A3 go]2-2] Mgo] S7Heth(Evans and Curry,
1879; Haines et al., 1980).

O

3. MEE A

A4 A7t lesd=e] Ao v 9T
Uolr 7] fsiA] A A, Fo| Fie o] FHES
yeld A= o237 22t (Figure 1).

TGS Qg4 dR ] pH ol whet g
T 248 em, pH 2.5 A FolME 53%= 7P Wk
th G A Q1Y) pHe} He) e Hyjon, )
Z0lA 90.7%2 B S BA0w, pH 5.6 A2
A 5.1%2 F438] AR o™ pH 2.5 A Tolxe

OHeight OLeaves 756

75
50

25

Relative Growth Rate (%)
=
o

-50
25 35 45 56 6.3

pH of simulated acid rain

Figure 1. Change in growth of height and number of leaves
of Lonicera japonica after SAR treatment.
SAR : Simulated acid rain
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Figure 2. Change in growth of height and number of leaves
of Lonicera japonica after SAR + WV treatment.
SAR : Simulated acid rain, WV : Wood vinegar
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