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Abstract

In order to elucidate the change of plant community of natural forests caused by air pollution
in the area of Mt. Dosjil of Ulsan city, 25 study subplots, 5 subplots from each 5 plots were set
up. These plots lay along gradients of chronic exposure to airborne sulfur dioxide (SO;), fluorides
(F) and possibly. other pollutants. Total nitrogen, organic matter, available P,0s, and CEC were
generally depressed near industrial sourecs of air pollutants. The author found a total 7 species near
sources of air pollutants and 13 species at the utmost plot from air pollutants. Number of individuals,
species diversity, evenness, similarity index and biomass were generally depressed near the industrial
source of air pollutants.

Tolerant plants to air pollution is Cyperus amuricus, Calamagrostis arundinacea, Bidens
bipinnata, Cocculus trilobus, Digtaria sanguinalis, Persicaria hydropiper, Pinus thunbergii, Ambrosia
artemisiifolia var. elatior, Rhododendron schlippenbachii and Robinia pseudoacacia. It contains 4. 41
ton/ha of aboveground biomass of Robinia pseudoacacia in damaged forest by air pollution and
39. 47 ton/ha of it in the non-attacked forest. The annual net production is 0. 67 ton/ha. yr in damaged
forest and 7.73 ton/ha-yr in the non-attacked forest.

SR HAESHE Jrisbel = TREIAM wek o8 sl
B @ & Wkshe Fikol vk
FR A0 M) S PHUTAS ARILARe] (L
U} MpETERRY Bik: BE B4 MG 6, 196945 BBSEY) AL THmt A s
& gEshe] wEbete Qliwl, BANBE U S Hi: BRIz @Rd fikd Be MHE 7z 9
moz HHEx Uk BB HE e W o

* A EBr BB (Collge of Agriculture, Seoul National University, Suweon, Korea)
AR BERKE (College of Agriculture & Animal Science, Yeongnam University, Kyongsan,

Korea)
(35)



(36)

* PEE 2AAY HBEY Tl (LE
oA FEHEE HEREA (B4 A9 o w
Wi BESS Ao = 4.

LI Y
Wt

HH A ABE

1. RERE| #E

BRI TR f2fe FA4L WK 90m7} HE
% Aoz, A2 ' TSI HhEE ¥4 ¥
ol At 2z MRl WHEe stz Yok TAA
o =] Flm e WMEES #dsts] sk,
1982 4% 8 Boll JLMiRWC) WeteSul g T el
A4 THEE @ild 35mztdes 5@ HAEEE 2
413k o] WMARE NEstd . AL $
PR E IX1m =279 DNEEE 5EE EERTR
o= 5{EE i
[ (5 SR X 5 /N
2 g gl

)2 = nested quadrat method

Fig. 1. Location mayp of investigated plots

in the area of Mt. Dosjil

2. fEREE] BESR

TR MRS Sehd & DRERENZ B

% R f’HBZo}‘Bi"‘ﬂ oo oo % FHE WIE,
i, KEZ st es, & AEERC o4
5 gEe Hﬁ?’;‘a" vebd = MEEA Crutis®e] ¥
8500 F skt

%48 H{f (importance value : I.V.)

- T ‘I(RD)+MUMM‘T (RF) +- 43 #5 1% (RC)

TR ETYA

fishel =% 5{H WA, 250 K

ok 5 AR G, B0
RS B ORE, BIE) 00

TRERY mE OGN, %)
2 HEE ol MEHEIKEY SES b
= Mg 24 Shannon® 9] ff%HEEF (species diversity)

A 2" A13x (1983)

£ ffiAet gk
MR (H) = ~Z(m/N) (10gn/N)
N: 3 WEERS EEEE
7t HEENY o= fHo] EIBE

AT MIEEEEES] ATIREE &, AMAREE
(maximum H')¥ H'max=logsd] &3l Eeld =

g, 9714 s & FAEFIRER o RN B
£ EeRste iéjﬁi""(evenness) J =H'/Hmax'e] 2]3}
o Horekivh. 5 (dominance)E 1-J'2 R
t}.

# AR ERERR Y FLE 4 =& Whittaker
Aol SEUEEHTH (similarity index)e] ¢] 3}
oot

SIS, 1) =25 X100(%)

51 AR %ﬁ-/] e &l

s IR ARE AR B &%

D AR RS @R A RN &
o] A& A #HF

Addrel el A A B WEER s 100

o] B AHELHE Jedonr YRe w2
1=

2¢ 2¢
S.I= = 9
S118; X100 100+100X100 c(%)

% FEEMS  AEREE% dissimilarity index) &
D.L=100-S.Lel s ahe] ZrHishgich. AIREERBO] 4
el 4 WEEMS RE L3t Lol X, Yol 2
Kot Wpstgleh. X e RS MREESS 4
Shoh AR 2 MEEE am S X o9 WEE
sglvh. WAE a2 MAEEECL AR B BEES
bE Sz, WA s WEE RIS FREHNE M
Wb XfEme shgvh UeR 4 WEES X
W g kel elated spsEstel e
Li4-Da?— Db?

2L
L : & ash WAE b 1) R (D.L)

Pisis

X =

Da : A% o & HEAAREKS DL

Db : RER b WHBAERMS] D.L
Y i E PeiEdly] Y] poorness of fit value
Q e=/Da=X* & & WEGz o A4 xe
ed Zve Wt WEEE o2 2t Y ENY o9 &
e et WA e 9 Xkl 1/10L LIAge] fir

Eee] 2 FolA s} e HREREE Rede @
#EE b 2 shgrh. PR e o A b IS MR
EESEINE TWEE b o) Ykl pEiE et el WA
% WS Y hEiE o Kol o stel stelo
Yo (LD (Da)?— (Db)*
2L




& ¥ RG] WARHEel A s WE

L : J9&R o’ o} Pl b fe D.L
Da' : BEE @ o} ¥ HFEEMS) D.L
Db AEIE b ok HEREERMS DL
3. fEipEE HREER WBE
R4S WES B BEY & WEEMIA
39 AR 1XImAY 2HHEE 2T o4y, 5
s RKEkoz St AEES WES F, T F —8
£ Heste] AERS WEstz, vinyl 5o Be] B
pERe ksl ipar Al A 80°C = fEiEe] Al
A ERAA de wRES phEREREE sty
w2kA Afgie 80°C o fimg@Ee = ¥l Aol
XA 49 8 HBEH kol BAE oA Tt A
2 gle], o1& HEAERST WMESNS) $dd 10
X10me) plot & iEstz, =¥ K FEEA 8.7
km oAl Eiol Bt Sadoz BREY 4 dE o
FhA S gtibke] %A plot 10X10m & FHESHG .
WEEAY Hoke BHEEOBD) S #EdE) & WE
T F ER2 B, Kk, e EEA 3RS
FERTS AT & REKRLS 0GHE, 0.2, 1.2, 2.2
mY 1mzdFez YTt F £FE #, &, e
2 GEtstd #4549 AEREE WEstdch @ %
% DS THdA # 2~3cm 59 HiEe &
ol ¥, T E#HE gl £ PR B —HE Wt &
HEBEEREA R FH%A T
BEEY #EL WEAY HIEES S50
FERAH (TS He RBIEAN 2HORY KEEE
HEH(EZG)E T8
Y=3G-y/2g
Kol 9t BEEANY BHEHY)E kstz, ha i
BfE@o s sty

Table 1.

(37)

ERIMAES HOES BWRRE Histel i)
R BT R WEERS ARG Wz, wiEs
WS WOk HHE Smalian o) 5 RBEC = R
shol, RG] dstel MK RipRe e,
WIS WS BUER SR olehel BiAE e
ESEAS

BR YU ER

1. BRERA RAE

F 1L BUme 30 4201(1952~1981 4298 Ji H %
B BokEgd Y EREHCI G Y Kl
13.1°C 2 {£975)8 FEFIRM o3t HHIT #F
el ek, WHEEHETaRE 12~14°0)¢d £
b, WAIEEE AT 5°C sl 2o TR
2 k% Aoz, o] e 1 Ao FiEA w2 M
7tA Aoz, BARGMERS =& R 9. Bl
o #EAERE -8.4°C24, o] e WMWNY &
(=10~ —5°C)e] <3kl FFHEKEL 1,307 mmE
A %8 ek EFEBEKE 1,000~1,200 mm ¥ct o
7= g wolv, 14E kB 58 %49l 755 mm s}
6~9 Holl W=, $-e] vielel MRS 6~9 B9 #arh
RS E 2olm, Agde l12mmr} W8 #Es
sjo]c}. Lang o Eﬁ%%%{(rain factor, R.F.= 43T

EE
Z;L-E?f—g;’—ml) o 98", 99.8 =4 Lang 8] 53] =

2d RERELTEY MRELRd S8t tiRe s,
HRH Mol %ad BRE &+ A& Xeolrh
FWEMIFEL 10~20°9 ERE ol & JLEPE fiz
B3, LRe AL ol LMREE THEE
Wil v Az mBRE sl WA ik

Synoptic meteorological data at Ulsan (1952~1981)

Month
1 2 3 4 5
Element

6 7 8 9 10 11 12

Mean

A"er(%%;e)temp .9 26 68 1.8 17.0

Aver. max.
temp. (°C) 6.2 8.0 12.5 17.9

Aver. min,
temp. (°C) 27
Total

precipitation  29. 3
(mm)

Relative
humidity (%) 57.1 60.0 64.5 70.4 72.9

Warmth index

22.8

-9 18 7.1 1L9

49.5

105. 5

Cold index
(O C) - 80 4

25,6 29.1 30.1 25.7

16.6 21.4 .
68.3 122.1 104.3 155.9 209.8 190.2 199.1

79.5 83.5 8l.5

20.4 24.6 25.4 20.2 15.3 9.0 3.1 13.1

2.2 14.9 9.2 18.6

22.0 17.1 10.5 4.7 —-1.3 8.9

63.2 8.7 33.6 1,307.0

80.5 72.2 67.1 59.8 70. 8
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Soil characters of experimental plots

pH  Organic Total Available C.E.C.

Exchangeable bases Base Al B

Plot tseo)?tur o LHZO ) matter N P,0s (me/ O?e/ 100g) saturation
1:8) (%) (%) (ppm) 100g)  K* Na® Ca™" Mg* (%) (ppm)  (ppmy)
I silt 4.30 3.46 0.26 12.84 19.80 0.20 0.12 1.24 0.76 11.7 2,114.6 0.43
I silt 4. 00 4.62 0.32 18.34 19.80 0.13 0.15 1.25 0.85 12.0 2,193. 4 0.28
0 silt 4. 20 517 0.31 17.42 19.58 0.11 0.16 1.27 0.61 11.0 2,195. 6 0.33
NV silt loam 4.30 522 0.39 21.09 19.36 0.23 0.17 1.54 0.57 13.0 2,179.2 0.51
VvV silt 4.25 6.63 0.49 35.76 22.00 0.12 0.16 1.47 0.57 10.5 2,086. 3 0.34
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Table 4. Values of various diversity by plots studied
Plot Number of Number of Species Maximum H’ Evenness Dominance
o species individuals diversity (H") (H’'max) JD Q-
I 7 57 0. 5091 0. 8451 0. 6024 0. 3976
1 9 185 0. 6918 0. 9542 0. 7250 0. 2750
H .13 167 0. 7680 1.1140 0. 6894 0. 3106
N 11 119 0. 7235 1. 0414 0. 6947 0. 3053
v 11 80 0. 7597 1. 0414 0.7295 0. 2705
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Table 5. Biomass of plots studied (g/m?*)

Plot I I 0 vV Vv
Herb 5 105 146 193 206
Pinus thunbergii 114
Rhododendron
Tree schlippenbachii 16 242
- Robinia pseudoacacia 263 626
Subtotal 130 242 263 626

Total 5 235 388 455 832
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Table 6. General description, biomass and
net annual production of Robinia
pseudoacacia by plots studied

Stand Experimental plot Control plot
Number of trees(ha) 2,050 2,500
Mean DBH (cm) 3.90 6. 99
Mean height (m) 2. 11 8.22

(Wha) (%) (t/ha) (%)
Leaf 0.55 12 2.56 7
Biomass  Branch 2.18 49 9.55 24
Stem 1.68 39 27.36 69
Aboveground 4.41 100 39.47 100
(t/ba) (%)  (t/ba) (%)
Leaf 0.55 82 2.56 33
Production Branch 0.01 1 1.34 17
Stem 0.11 17 3.83 50
Aboveground 0.67 100 7.73 100
Experimental Control
plot plot
Y
80 F r
g
*
ol 11
10 20 30 0 40 80 120

Basal area (cf)

Fig. 7. Frequency distribution of basal area
for the experimental plot and control
plot

Bt BRI E bhaige) Bfrsio = st plot Vo
A& 8.32t/hao] =},

FA AT K oA TS HEAERS B
ek Z6 3 Aok, XA FIGHES 84, TR
W2 9dEom 14ERS ARs dot. PEmEERE
T AHIE 3.90 em, TEFHUE 6. 99 cm o] 3, TEHE
E A% 211m, 8.22m 2 E3 ARG Ee] we
AZE otz 9ee ¢ Aot 2¥ 7L 5 oK
KIriErmas] EHONE hEd ez, E i
(AEB ) & 0~30cm?e] W9z 0~10cm] 60%
of Eulm, EWHE(AYZT A7 i) & 0~120
cm®s] W elol HEEL Sicslo] 98-S el &6

& BEOTY o] Wl RlA =
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o A EA A MUKl U 0.55t/ha, 71 2.18t/ha, =
7] 1.68t/ha & A BB EES 4.41t/hals), 7}
8 Heae] 49%2 AY ok FFMESY BiEgd
A 38lo] 2.56t/ha, 7}A| 9.55t/ha, E7] 27.36t/ha 2
EF 39.47t/ba g F7)9 HEe) 69%= A Erh.
XA AHES] BlfFE Bl EFiflumel Hal 11%el Ak
A wech ERMMEERNA 2242 0.67t/ha, ¥
A& 7.73t/ha 2 FAd ko] Ko #ikERe W 8
%l AvA skech. & B JEI LES L&
LEvTe BENY B RS A 46%, 39%¢]
AvA dos, SEAERES %4 32%, 22%°z
WEstgd o, AWAHEI oAV FRGE #Es)
Aol AEFEY HEo) A Jebddm g,

E B

WL THEE AR (B By Afise B4
Feie] Azlel 22 WEED BISEE MEARES
N HRE Eisd s 2o,

1 1o 2mREE, ABWEE, P09 48,
CEC = BRflA At Hoa 5 ®img o,
Al GHE Bl g g,

2) MAFELER 5, AAE, Zaa s, o
ol F, utedol, o=, F&, AAE, AZH, ofsl4
Vo] TS Rutto] HRE Mol 9},

3) KPR #Er) Halx FL FoldE: 13469
Mol MBS, HHel HEY WHHERIA= 7/
Fatrlel fE#Egtet.

4) RREFHS @inol whel I, Mo, B
B, FUERESL WAd.

5) KRWHHREAAL A7t dold % HEtE
wol igimnd ol =d £ MK olrhA RG-S Bl
1782 4. 41 t/ha, EEHHAFERL 0.67 ton/ha.yr o]
3, 53] B G HBEAA Y BfEEE 3047
ton/ha o] 1, GERIMHTI4E &L 7.73 ton/ha. yr o] o},
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