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A Study on the Changes in Forest Community
by Air Pollution at Yocheon District
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INTRODUCTION

Nowadays, air pollution by increasing consumption of fossil fuels resulting from rapidly growing
population and industrialization has caused the adverse effects on terrestrial ecosystems and become
one of the most serious problems causing environmental discriptions.

Air pollution such as $O2, HF, NOX, fly ash, ozone and PAN might influence plant growth,
reproduction, nutrient cycling, photosynthesis and predisposition to entomological and pathological
stresses on plants. 20) Furthermore, accumulation of those toxic substances in forests might cause
subtle or serious changes in the structure and function of forest ecosystems.3’8'9’11’12’18’19)

Since 1970s, a number of large industrial complexes had been constructed as a part of indust-
rialization plan in Korea, Accordingly, the forest ecosystems around them has been under chronic
influences of air pollution and effects of air pollution on plants became a matter of concern. In
Yocheon Industrial Complex which consisted of lots of petrochemical plants and a phosphatic ferti-
lizer manufacturing plant, forests has been exposed to chronic air pollution, mainly HF and SO,
gas. Various reports were available to investigate the potential effects of air pollution on crops and
forest trees in Yocheon. Kim and Kim ) surveyed vegetation by naked eye method and reported 71
families, 150 genera and 158 species were growing within a 2 km from air pollution sources in 1981.
Needle injuries on Pinus spp. in the polluted area wear reported by Kim, et al*) and Kim, et al® Kim,

et al.7)

investigated the primary production of Pinus thunbergii forests in the polluted area and
verified that growth inhibition of Pinus thunbergii was attributable to air pollution.

Thus, previous reports suggested that forest ecosystems around Yocheon Industrial Complex
were influenced adversely by air pollution. The objective of this study was to investigate the subtle

ecological changes in forest community exposed to chronic air pollution in Yocheon.

MATERIALS AND METHODS from Namhae Chemical Corp. in Yocheon In-

dustrial Complex where Mt. Horang and Mt,
The study area included a 10 km section Youngchwi over 400 m high at the sea level
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stretched away to the southwest. Although the
study area belonged to subtropical forest zone
Pinus thunbergii was dominant tree species.
Six stands of Pinus thunbergii were selected at
different intervals from Namhae Chemical Corp.,
4 of which were distributed to the southwest
and 2 to the northwest (Fig. 1). The stands were

confined to sites having similar soils and aspects

and were not disrupted by previous logging or

|

fire.
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e : Namhae Chemical Corp.

Fig.1 Location map of the experime-
ntal stands

In August, 1983, vegetation in each stand was
surveyed through 3 arbitrary strata, that was
overstory, subcanopy and understory. Overstory
and understory were respectively defined as
canopy trees and woody plants of 30 cmto 2 m
tall. Subcanopy was defined as woody plants
between overstory and understory. Five rectan-
gular plots were established in each stand and
plot size was 10 x 10 m for overstory and sub-
canopy but 5 x § m for understory. The number
of stems was tallied and crown projection map
was drawn out for tree species in the overstory
through understory, from which density, cover-

age and frequency were estimated for each plot.

__.2._.

Environmental gradients such as slope, aspect,
altitude, soil moisture and soil depth were also
investigated. Small amount of soil at 10 ¢m and
20 cm below the soil surface was obtained to
examine the chemical properties of soils,
Importance percentage was calculated to
estimate the dominance of each species in the
community as described in Park %) Shannon
diversity index (H”) was calculated according to
the procedure given by Pielou?’: DHDH = —E(ni/
N) log (ni/n) where n, was the number of it
species and N was the total number of all indivi-
duals. To compare the individuals’ distribution
among species, Evenness (E) was computed to
the method proposed by Williams'D: E =1 -
SZpi2 -1
S-1

where S was the number of species

in a stand and p; was the proportional abund-
ance of the ith species.

Comparisons of species composition were
made between the stand 1 and each of the
other stands on the basis of their Coefficient
of Community (CC) : CC = 200 Slj / Sl + Sj

where S1 and Sj was the number of species
observed in the stand 1 and the jth stand, and
Sli was the number of species common to the
stand 1 and the jth stand.

RESULTS AND DISCUSSION

1. General discription of environmental gradi-
ents

According to the data observed at Yosu
meteorological station, annual mean temperature
was 13.8°C and average monthly temperature
ranged from 1,6°C in January to 25.7°C in
August. Annual mean precipitation was
1406.6mm, of which 700.2mm came down from
June to August, which indicated the typical fea-

tures of concentrated rainfall during summer in
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Korea. Warmth index was 111.2 and coldness
index was -5.9. Prevailing winds were NE
(13.4%) and NW (13.1%) but were generally
from NE to SW with 13% during summer. Each
stand varied from 10° to 25° slope and were
faced toward the pollution sources (Table 1).

Table 1. Environmental gradients of
experimental stands

Distance

Soil Soil from
Stand Slope| Altitude| depth | moisture |sources
No. [PSPect (o) (m) (km)

1 SE 10 100 medium| mederate 10

2 E 15 140 do. do. 6.7
3 E 20 80 deep do. 1.8
4 25 100 | medium do. 0.5
5 NE 15 50 do. do. 2.3
6 NE 15 40 do. do. 3.5

Most of the stands consisted of sandy loam
soil and soils were strongly acidified with high
accumulation of sulfur and aluminum in soils
(Table 2). It was reported that soils were more
acidified with distance from air pollution
sources.’3) But was not found similar trend in
this study, which was probably because coni-
ferous forests were naturally acid and acidity
developed very slowly. Leaching of calcium and
the other nutrients from the lower horizons and
concomittant mobilization of Al ions within
these soils were thought to be prompted by acid
deposition.
Table 2. Soil characters of experimental

stands

pH
Stand| Soil
o | Temare 2

At s
Cppm)|Copm)

Organic
Matter

Total [Avalia- |C.E.C| Exchangeabic Bases
N MP',O (me/ (me/1005)
(%) | Cppm) [1009) Ca™ [Mg™ | K° [Na®

“",iy_m 4.06] 2.72 |0.16) 14 |12.8]|0.18]0.06( 0.32]0.29 |1,347] 75

”"]‘:Ym 3.76{ 4.80 | 0.28{ 15 | 19.8|0.50)0.12 0.09/0.14 | 1,486] S0

sandy
loam| 4-3%] 1.56 | 0.09 3 8.0 0.51]0.11] 0.52)|0.44 119] 63

#andy baar| a7 | 3.6 1 | 1e.2] 1.23] 0.29| 0.650.41] 939] 30

loam

“"If,"m 3.96] 4.91 [0.28) 12 [20.1] 0.95 0.24] 0.12{0.20 | 108| 82

D e e w o~ e

sy ai3:961 3.35 |o.0l 2 [1a.3] 0.96]0.22f 013013 [ Lenf 43

Such a acid deposition might cause a reduc-

tion of decomposition rate of forest litter and

REAFREEEEE 28 F3IPW 1986

decrease the number of micro-organisms within
the upper soils horizons of forest soils. Nyborg12
reported that toxic ions such as Al and Mn in-
creased when soils was acidified by SO, deposi-
tion and that when soil pH was 5 to 4, the num-
ber of species in the understory was reduced
and when 4 to 3, only a few plant species could

grow.

2. Effects on the forest community structure

Structural simplification of the stands investi-
gated was made in terms of density, coverage
and frequency within each strata (Table 3).
Stand density through strata decreased nearer to
the pollution sources (Fig. 2). The significant
reduction of density at overstory in the vicinity
of pollution sources was likely a direct results
of early decline of Pinus densiflora which was
reported to be more sensitive to air pollutants
exposure than Pinus thunbergii21) Along with
reduction of density, coverage at overstory was
also diminished, which might cause the changes
of biotic and abiotic environment of the forest
ecosystems and the capacity of plants to com-
pete for resources in a limited space of sub-
canopy or understory.

In general, canopy tree were considered to be
more susceptible to air pollution due to the
graeat amount of respiring tissues in relation to
photosynthetic tissues.19'm) Strikingly reduced
density in the stand 4 was affected by not only
air pollution but also oppression of Pueraria
thunbergiana. Archibold!?? and Freedman and

Hutchinsons)

presented that the density of
understory increased in response to environmen-
tal release following decrease of overstory den-
sity in the airpolluted area. But was not found
such a trend in this study because the investiga-
tion was confined to woody plants only. Species
richness, the number of species, was increased

with distance from Namhae Chemical Corp.

(Fig. 3). In the stand 1 which was the farthest

....3_



Table 3. Density, coverage and frequency by species,stratum and stand.

(D:Density C:Coverage F:Frequency)

Stand 1 2 q 5 6
Species D{ C|F D ot F D| C F D C F D C FJDJ]c |F
Pinus densiflora 131 15.6] 100 13| 21.4] 100 7(13.8 | 100
Overstory Piuus thunbergii u| 8.6 1001 33) 66.8] 100] B| 57 100 28| 32 100} ost7r.3| wo] Tifes.2 |1oo
Quercus acutrssima i 30 2 2l 24| 20
Pueraria thunbergiana 1| 10 &
Total 113} 97.2} 200y 57) 91,2 220 34| 57 100 39 42 180 9%5(71.5] 100 831 85.4 | 20
Styrax japonica 1| o9l 2
Rhus trichocarpa 4| 471 e 1| 04 2
Elacagnus umbellataq 4] 2.0f 40 2] 1.9} 40
Stephanandra tncisa 2 1.0] 40 13} 13.7] 100
Juni perus rigida 2 1| 4w
Symplocos chinensis for. pilosa 7} w7 ® 2| 03] 40
Indigofera kirilows 2| 14 e 1] 10| 2
Smilax c¢hina 5| 2.0f 60} 1| 0.5] 2 15| 9.2] 100
Viburnum erosum 1] o) 20
Eurya japonica o R 2{ 09 40| 2; 0.7 40
Subcanoby | Pimys dews: flora ni s we| 15t 7.7 100 190 7.6 | 100
Lindera obtusiloba 21 26) 2
Pinus l/lunbergii 22 B.3 80y 35]15.3 B 5| 0.¢ 40 3 8.5 80 W] 100 221104 | 100
Quercus aliena 1{ 8.5 80 1] 08 2 5 2.8] s6a
Quercus acutissima 1| 09| 2 2] 13| ™ 10] 9.2 j 10
Castaneca crenata [ A - 1} 0.5 [ 20
Zanthoxylum piperstum 3 o} 40
Quercus serrata 4| 10 20 23117.2| 100 11 0.8 20
Reynoutria elliptica 18| .5 %
Pueraria thunbergiana 14 2.0 40
Coccnlus thilabus sl 43| 40
Total 721 38.2] 700 [ 274] WO 39] 16.9] 3w 17 10.5( 120 TSI 64.3] 500 56131.4 | 400
Stand ] 2 3 4 5 6
Species D C F o] (o F py C F D [of F DlC FICD F
Vitis thunbergis 1| 0.4} 100 2| 0.7] 20 2 053] 220 A 18 e 10| B5) 100
Rhus trichocarpa 7] 2.8 60 1| 03] 2| 6| 207 40 1} 1.0] 2
Quercus aliena 9] 4.6] 8| 58 18.9] 100 B} 1.8 60 2| 2.0 2| 1| 45| 100f 287 7.4) 100
Symplocas chinensis for. pilosa 12| 6.0] 100 1) os| 2
Stephanandra incisa 3] 13| 40 33t 35,1 100
Juniperus rigida 3} 0.9 ¢ 1] o8| 20
Cocenlus trilobus 3| 1.4 4w 1| 03] 20{ 10| 2.8] 40 41 49| 60 st 3.0 40f 1]o02] 2
Rhododendron mucronulatum 137 3.4 100 1| 0.4 20 8| 1.8 40
Smilax china 15] 7.0] 100| 12| 3.1 80| 27| 41| 80 18] 10.6] 100| 11| 4.0] 80
Elacgnus unbellata 1] 04] 20 20 0.7 20
Indigofera kirilows 5| 2.4} 40) 13| 2.5] € 8] 3.9} &
Eurya japonica 391 13.4| 100 131 2.4] BO| 14f 4.5 80
Understory Lespedeza maximowiczii si 23] ® 2l 07 2
Lindera obtusiloba 31 10| 40 1| o8] 20 1| o3| 20
Ligustrum obtusifolium 2] 04f a0
Atbizzia julibrissin 2; ) 40
Pinus densiflora 7| 0.8] e0| 29} 3.1] 100 3] 08} 20 6] 1.5] 60
Pinus thunbergii 13| 20| 80| &3] 12.3] 100 at 2ol 80| 15 8.9 e0| 13) 4.9 @
Cestaneca crenata 105 2 R
Styrax japonica ) 1y 0.4 20
Quercus serrata 2 6 100 1 23.5) 100 & 231 40
Rubus crataegifolius 4f 221 20! 4| 20.0f 60
— 4 — J, of the Korea Air Pollution Res, Assoc, 1986



Rosa multiflora 2l 03] 40
Zanthoxylum piperilum 5| o8| 2 21 08| 2
Partlienocissus tricuspidatla R ]
Quecrcus acutissima 1 02| 2 201 B.1| 100
Reynoutria elliptica X123 60
Pueraria thunbergiana 19l 7.0 &
. Total 7] s2.6ft 220 201 4| 800] 130] 39.0] 620 65]70.5] 38u| 140 .41 Bit) 101196.3] €0
® — stand total
o x10 e— stand total x100 =
g o---overstory e O---- overstory
> ” . m — subcanopy ® o m— subcanopy
- ]
o b---understory 2. e D--- understory
7 o 32 o 40F
; 10 r T - 2' 3]
> o 2. 'S
o = o b
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Fig.3 Changes in species richness by
Fig.2 Variations in stand density by stratum within stand

stratum

from the pollution sources, 21 species of woody
plant were observed but only 8 in the stand 4
and 5. As air pollution exposures increased in the
vicinity of the pollution sources Pinus densiflora,
Eurya japonica, Lindera obtusiloba, Rhododen-
dron mucronulatum and Styrax japonica became
extinct with emergence of Rubus crataegifolius,
Pueraria thunbergiana and Zanthoxylum piperi-
tum. It was reported that the number of species
of woody plant was only 3 at the severely pollut-
ed area but 20 species at the area 7 km far from
pollution sources in Ulsan.”)

Shannon species diversity (H’), as shown in
Table 4 and Fig. 4, decreased nearer to the pollu-
tion sources, But at the understory, H’ fluctuated
as the air pollution sources approached because
of development of Pinus spp. seedlings by partial
release with decline of Rhododendron mucronu-
latum and Eurya japonica which were dominant
in the stand 1. In the stand 4 which was located
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nearest to the pollution sources, H’ was depres-
sed by decline of Pinus spp. as well as some sen-
tivive plant species. Woodwell ) proposed that
ecologically stable forest ecosystems have high
diversity index because there would be a large
number of species. Therefore observed decline
of species richness and H’ was thought to be
influenced by extinction of sensitive plants and
reduction of number of individuals by air pollu-

tion,

Table 4. Shannon species diversity index(H')
and evenness (E) within stand

tand No.
3 2 3 4 5 6
Stand totall 0.8621 [ 0.8276| 0.8040 | 0.6591 1 0.7918| 0.8347
H'!Subcanopy | 0.9760 | 0.4468 | 0.6544 | 0.2024 | 0.7219| 0.5979
Understory | 0.8003 | 0.8534 | 0.9608 | 0.7083 | 0.6894 | 0.8531
Stand total| 0.5993 | 0.5357 | 0.7345] 0.5133 | 0.7045( 0.5674
E |Subcanopy | 0.7003 | 0.4011 | 0.6039 | 0.3530 | 0.7777| 0.5645
Understory | 0.4945] 0.6153( 0.7287 { 0.6326 | 0.7480| 0.7559

To examine the species distribution within a

stand, evenness (E) were compared with species
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Fig.4 Variations in shannon species

diversity index within stand,

richness (Fig. 5). Values for E were indices of
species dominance: as E approached 0 the domi-
nance of one or more species was indicated, and
higher value of E indicated a more uniform
abundance of species. E was relatively high in the
stand 3 and 5 and low in the stand 1,2,4 and 6.
It indicated that woody plants at subcanopy and

understory were developed well in the moderate

E
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Fig.5 Relationship between speicies
richness and evenness by
stratum
(— ; understory
---; subcanopy
-—-; stand total)
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zone, In the stand 1, Pinus thumbergii and Rho-
dodendron mucronulatum had strong dominance.

In the stand 2 and 6, Pinus thunbergii and
Quercus spp. were dominant tree species but in
the stand 4, Pinus thunbergii and Pueraria thun-
bergiana were dominant. It was general that there
might be a positive correlationship between spe-
cies richness and evenness because species-rich
forest community had no strong dominant spe-
cies whereas that with fewer species had domi-
nant species.18’19) The subcanopy showed a
positive correlation (r=0.602) and the understory
showed a significant negative correlation (r=
0.085*). Results for understory suggested that
certain species dominant in the unpolluted forest
declined and thus altered the proportional domi-

nance among species. McClenahen“)

reported
that in a deciduous forest exposed to air pollu-
tion, the overstory and herb layer showed posi-
tive correlationships between species richness and
evenness but shrub layer showed a negative corre-
lationship. On the basis of above results, great
differences were indicated in the structure of
forest ecosystems among stands. The similarities
in species composition among stands were shown

in Fig. 6. Compared each stand with the stand 1,

C
100} o\
>
é 30L °
[=]
© 6o % /o
S
o
:‘:) 40k \/.
e °
S 20
stond
I — i 1 1 N
1 2 3 4 5 6
Fig.6 Variations of coefficient of

Community compared each stand
with the stand 1
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CC of the stands decreased nearer to the poliu-
tion sources. As CC was based on an estimate
rather than a total species inventory these results
were largely due to increasing rarity of some spe-
cies as well as absence of species from certain
stands exposed to air pollution. Similar reports
were given to explain the changes of forest com-
munity structure by air pollution.8’9’10’12’15)
So it was considerable that stand 3, 4 and 5 were
highly affected and stand 2 and 3 were moderate-
ly affected by air pollution. It was expected that
long-term continual air pollution stresses would
tend to decrease the total foliar cover of vegeta-
tion and species richness, and to increase the con-
centration of dominance by favoring a few tole-

rant species.

3. Species importance

The preceeding results suggested that shifts in

community structure by air pollution might in-
fluence the relative importance of each species in
forest ecosystems. The relative importance of
species within stands were presented by Import-
ance Percentage (IP) (Table 5). Although Pinus
thunbergii was a major dominant species in all
stands, IP of Pinus spp. was the lowest in the

stand 4 because of invasion of Pueraria thunber-

giana. Development of Pinus spp. seedlings aug—
mented its relative importance in the stand 2.
Stand variation of IP of Pinus thunbergii and P.
densiflora was noticeable, that was, they main-
tained codominance in the stand 1, 2 and 6
whereas Pinus densiflora lost its dominance in
the stand 3, 4 and 5 (Fig. 7). Quercus aliena had
rather high value of IP at understory in the stand
2, 5 and 6 but Q. serrata in the stand 3, 5 and 6.
Relatively high value of IP of Quercus spp. in the
moderate zone was regarded that Quercus spp.

Table 5. Importance percentage of forest vegetation based on density coverage and

frequency
Stand 1 2 3 4 5 6
Species o 0 s u Tio s v T|JOo s W T|J]oOo s uwu Tlo s U TJ]O S U T
Prnus densiflora %2 K. 3.0 17.7] 0.6 27.8 1.8 26.5 25 05 282 X7 e 20
Pinus Lthunbergii M8 21,1 4.9 5.2 8.7 5.3 2.6 53.00100.0 10.5 S5l 67.7 M.3 434 4551000 21.8 10.2 5891 77 J.'.'.l 2.7 487
Quercus acutissima 27 09 4.8 52 6.5 5.2 L8 04 5.1 b 205 K0
Vitis thunbergii 0.9 0.2 1.6 0.3 2.2 05 55 0.9 04 1.0
Rhus trichocarpa 8.8 33 36 1.2 0.2 39 55 23 2.7 A8
Quercus alicna 2.2 56 1.7 249 4.2 < 7.2 69 3.7 3.9 0.n 77O 44 25 38
Stephanandra incisa 38 21 1§ : 195 B2 107 '
Juniperus rigida 37 20 1.6 1.5 0.2
Symplocos chinensis for. pilesa 1) 7.0 4.9 1.3 0.2 7.3 2.5
Cocculus trilobus 2.3 0.4 13 0.2 7313 9.4 151 LT 03
Etaeagnns undellata 55 0.9 2,0 L6 0.3 7.2 44 3] 6.6 2.2
Eurya japomica 2.2 134 4.9 7.1 68 35 56 113 46
Lindera obtusiloba 41 20 1.7 L1 0.2
Lespedera maximowiceii 4.0 06 1.6 03
Albizzia julibrissin - e 03
Ligustrum obtusifolium 40 1.6 1.7
Rhododendron mucronul atum HOo 5.7 1.2 9.2 68 1.1
Indigofera kirilows 2.8 05 6.1 1.0 33 o8
Styrax japonica 2.2 0.8 1.2 0.2
Smilax china 6.9 7.8 3.6 35 T2 4.8 23 w1 130 8.2 1223 2.1
Viburnum ernsum 1.3 0.3
Castanee crenata 5.1 1.3 1.0 2.4 0.9
Rubus crataegifolius 4.1 08 - X I A
Quercus serrata 76 164 4.0 5.7 224 123 a1 66 21
Zanthoxylum piperitum 9.0 31 33 3.3 0.6
Rosa multiflora 3.0 06
Rexnoulria eliiptica 46.9 205 19.1
Pucraria thunbergiana 23 6T 2.4 4606
Parthenocissus tricuspidata 3.2 0.6
Total 100 00 100 100|100 100 ow 100 jt00 100 00 100 10 10 100100 {100 100 100 10 Y 100 100 100

O:Overstory S: Subcanopy U:Understory

BRAAREPEE H 2% H3IM 1986



[) pinus thunbergjj
pinus densiflora

B Quercus SPP.

[0 swelax china

ueraria thunbergiana
stephandra incisa

100
80+
60 L[
40
20
.
Fig.7 Importance percentage of
dominant species in each stand
Rhododendron Eurya
mucronulatum japonica
6 »

——

4+
2
= T N

Vitis thunbergii Quercus
6 .
aliena
4
2t EI_J_J—J—‘l

developed by partial release as the canopy trees
were injured by air pollution. But in the stand 3
and 4 where air pollution effects exceeded the
partial release, declined the relative importance

of Quercus spp..

Changes in importance percentage of some
species were compared (Fig. 8). Rhus trichocarpa,
Symplocos chinensis for pilosa and Eurya japo-
nica hold some quantity of IP in the stand 1, 2
and 3 but absent in the stand stand 4, 5 and 6.
Rhododendron mucronulatum, which was re-
commended as indicator plant species to air
pollution in the study area, had high value of IP
only in the stand 1. On the contrary, Vitis thun-
bergii, Cocculus trilobus and Smilax china hold
even values of IP in most of the stands. Pueraria
thunbergiana, Rubus crataegifolius and Zantho-
xylum piperitum emerged in the vicinity of the
pollution sources and showed relatively high
value of IP. It was remarkable that Reynoutria
elliptica was important in the stand 3 in spite o
of herbaceous plant.

Rhus Symplocos
trichocarpa chinensis
for. pilosa
Cocculus Rubus
trilobus crataegifolius

[_‘;'_‘!——i_l [j L 1

i 1 4

Fig.8 Changes in importance percentage of some important species by

stands
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According to Park,”) as pine gall midge
attack developed in Pinus densiflora forstst
Quercus spp. became dominant at middle story
with development of Lespedeza spp. and Rhodo-
dendron spp. at understory. Kim et al?’ reported
that Smilax china and Robinia pseudoacasia were
tolerant and Quercus variabilis, Q. dentata and
Rubus crataegifolius were sensitive to air pollu-
tion in Ulsan. Kim and Cho'®’ found that Coccu-
lus trilobus was the most tolerant, Pueraria thun-
bergiana was intermediate and Rubus crataegi-
folius and Quercus dentata were sensitive to HF
gas. In this study, Quercus spp. developed at sub-
canopy and understory except the stand 4 but
Rhododendron
development of Smilax china and Cocculus tri-

mucronulatum declined with

lobus in the stand nearer to the poliution sources.

These results revealed the different aspects of
community changes by air pollution from
those by entomological or pathological stresses.
Thus air pollution stress would appear to have
certain potential qualities that differential toler-
ance to air pollution influence at the species
level might be reflected in altered patterns of
succession and species composition at the eco-
system level, Recalling that importance of a plant
species in the community, Pinus densiflora,
Rhododendron mucronulatum, Styrax japonica
and Stephandra incisa were considered as sensi-
tive and Pueraria thunbergiana, Rubus crataegifo-
lius, Zanthoxylum piperitum, Cocculus trilobus
and Pinus thunbergii as tolerant to air pollution
originated from Yocheon Industrial Complex.
But these considerations might have some pro-
blems. Different plant species and even indiv-
duals of the same species may vary considerably
in their sensitivity or tolerance to air pollutants.
Although
might give the resistance of plant species to

controlled fumigation experiments

high dosage of air pollutaats, it was difficult to
list the relative tolerance of tree species only with
fumugation experiments because such conditions

might not be maintained in the field and experi-

RAAEAFREPEE B2% H3IM 1986

ments were confined to seedlings, Therefore sen-
sitivity or tolerance of tree species observed in
this study needed further studies of controlled
fumigation experiments along with continuous
field assessments,

Synthesizing above results, SO, and HF
emitted into atmosphere caused serious changes
in structure and composition of Pinus thunbergii
forests around Yocheon Industrial Complex. And
it was expected that Pinus thunbergii and Quer-
cus spp. would become dominant with develop-
ment of some tolerant woody plants and herbace-
ous species in the Pinus thunbergii forest commu-

nity as air pollution exposure continued.

(BE#HET '86.10.22)
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