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Abstract

This study was performed to investigate the air pollution tolerance of urban trees; Gingko
biloba, Platanus occidentalis, Salix pseudolagiogyne and Purunus serrulata growing in Seoul, Taegu,
Chungju area. Vitality of trees and water soluble sulfur content in the leaves were determined at
24 points in those cities.

The ratio of the each number of Platanus occidentalis, Gingko biloba, Salix psuedolagiogyne and
Prunus serrulata to the total number of urban tree in Seoul area was 49 38%, 1736%, 13.42%,
2.43%, respectively. Its ratio in Taegu area was 36.76%, 14.25%, 13 36%, 3.32% and in the Chungju
area was 59.06%, 17.35%, 11.09%, 8 33%, respectively. The species deversity was 0.7017, 0.9067,
0.5297 in Seoul, Taegu, Chungju, respectively.

The significant correlation between the SO, concentration and the tree vitality highly found on
Platanus occidentalis, Gingko biloba, Salix pseudolagiogyne and Prunus serrulata. Positive correla-
tion coefficient between SO, concentration and water soluble sulfur content were shown on Pla-
tanus occidentalis, Salix pseudolagiogyne and Prunus serrulata and that between tree vitality and
water soluble sulfur content were shown on Platanus occidentalis and Gingko biloba.

The tolerant to the SO, gas was high in order of Salix pseudolagiogyne, Gingko biloba, Prunus
serrulata and Platanus occidentalis. Also the absorption activity to the SO, gas was high in order
of Salix psuedolagiogyne, Gingko biloba, Platanus occidentalis and Prunus serrulata.
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Table 1., Sampling Point and External Characteristics of Urban Trees Surveyed
City Tree Address Mear(lcm)DBH Tree (lr-lne)ight
Seoul Salix Kangdongku Jamsil Apt. 22.42+4.68 7.92+0.58
pseudolagiogyne |, @ daemunku Sindab Station 25.0543.86 8.80 +1.16
Purnus Yongsanku Nampgan Mt, 18,22 +5.17 7.17%+0.61
serrulata Yongdaungpoku Youido 16.90+3.90 4.67+0.52
Platanus Kandongku Jamsil Apt. 16.67+2.25 8.6740.98
occidentalis Chongroku Chongro 2Ga 29.60+2,89 T7.92+40.20
Gingko Kangdongku Jamsil gymnasium 21.22+2.18 8.58+4+0,92
biloba Chungku Seoul City Hall 17.90 +2.89  7.25 4 0.42
Taegu Saitx Naedongdong 18.23+2.04 6.75+0.52
pesudolagiogyme i ndaedong 26.18+6.43 7.3340.75
Purnus Naedangdong Duryn Park 15.60+1.78 4.3340.26
serulats Bumeadong MBC 16,22 1.28  4.42 +0.20
Platenus Samduckdong Kyungbuk Univ. 28,33+ 3,27 8.424-0.38
occidentalis  pcysandong YWCA 23.3842.62 7.58+0.38
Gin.gko Hwangkumdong Children center 7.7340.78 4,92+ 0.20
biloba Kyeshandong 12.024 1,20 5.58 4 0.49
Chung ju | Salix . Uncheondong 34.184+-4,80 8.4240.49
Pesudolagiogyne ¢ ongdong 30.60 +8.65 9.50
Pumus Seockyodong 20,43+ 3.99 5.92+0.38
serrulata
Yeongdong 17.30+3.92 6.33+0.61
Platanus Daesungdong 20.656+2.50 7.084+0.20
occidentalis
Bukmunro 2Ga City Hall 26.30 +0.83 9.17+0.26
Ginglo 2nd Industries Bongmyungdong 10.634+1.59 5.58+0.58
biloba 2nd Industries Sachangdong 7.35+1.11 5.004+0.32
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Table 2. Meterological Data at Seoul, Taegu, and Chungju from 1951 to 1980(Mean Value)

Month Mean
Temp City 1 2 3 4 5 6 7T 8 9 10 11 12 or
or Precip® Sum
Average Seoul  |-3.53 1.03 4.07 11,37 17.07 21.10 2447 25.27 2053 1400 663 -050 11.79
Temperature|Taegu [-0.93 1.27 6.13 12,60 18.07 21.90 25.50 26.10 20.80 14.73 800 1.77 13.00
) Chungju [-3.27 ~1.30 3.93 11,73 17.20 21.57 24.97 25.13 19.77 1277 550 -0.97 11.67
Average Seoul 0.73 3.47 9.13 16,87 22.90 26.33 38.47 29.63 2557 19.70 1137 3.67 16.49
max. Taegu | 4.20 6.63 12.07 18,73 24.47 27.67 30.10 31.20 26.17 21.23 1377 7.07 18.61
temp. () |Chungju | 2.03 3.93 10,03 18,37 23.54 26.60 29,33 29.90 25.70 19,97 1153 4.40 17.11
Average Seoul |-7.37 -4.97 -0.10 6,60 12.13 17.03 21.53 2203 1633 910 237 -427 753
min. Taegu |[-5.47 -3.37 0,90 6.97 12.30 17.07 21.93 22.30 1650 9.30 2.80 -2.80 820
temp. () |Chungju {-8.00 -6.10 -1.37 5.53 11,23 16.93 21.53 2133 1507 670 050 -5.57 6.48
Seoul [20.6 28.2 49.0 95,2 8.3 151.1 3.1 230 1603 484 429 246 1347
P'ec&‘;m" Taegu |18.5 30.3 48.4 81.3 75.6 18.4 213 187 1203 471 387 203 9649
Chungju {31.3 32.5 51.3 99.3 00.0 12.4 229 2471 131.6 52.6 <434 246 129.0
Warmth Index(C) cou ;100,44 Taegu;108.83. Chungju; 98.64
Cold Index(C) ;-18.93 ;-12.89 ;-21.61
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Table3 . Road tree compoaitlbw at seoul,Taegu and Chungju(’85)
City Seoul  Taegu Chungju
G
Tree G;?:z ratio®Q G;?:z ratio R Sric:;p ratio®R)
. Ginko biloba 34 504 17.36 7,199 14,25 2,098 17.73
lat
Platanus tis 98,150  49.38 7,199 36.76 6,988  50.06
Salix
pseudolagiogyne | 26,686  13.42 18,576 13.36 1,312 11.09
Purunus ’ . )
serrulate 41831 2.43 6,751 3.32 986 8.33
Acer
e v 10,737  5.40 1,678 4.47
Xflob‘z‘gﬁrdulasa 11,635 5.85 2,358 1.16
Populas nigra L.
var italica Du Rar|. 14701 0.86 586 319 2.70
Atlanthus
actissima 1,701 0.86 586 1.16
Z elkova
serrata 1,856 0.93 581 1,15
Robinm
:s:’:daoacada 540 0.27 1,004 1.99
Styphnicum
japonicum 1,601 0.80
C;gor;:ra 4,076 8.07
Puranus
Dadus
Others 6,414  3.30 7,722 15.28 129 1.09
Total 198,794  100.00 50,526  100.00 11,832  100.00
Speciec .
variability(H!) 0.7017 0.9067 0.5297
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Rew ol YMFUTY £hE/ #5I3]
1 MEEER Ade AS WED
o2 A #HEEe MR 2 B

Rel KABRRBE [ERESA BRASY
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BEBBE B HES EBR o ®WE
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g
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Table 4. Growth Condition and Water Soluble Bulfur in Leavees of Surveyed Trees

SO, conc. L'ength of Soil Vitadity Water Soluble
City Tree in Twig of S. Content
Air (em) (pH) ~ plent (%)
Salix L 139,09 6,52 5,84 0.6805
udolags
bseudolagiogyne H 111.71 6.45 7.34 0.7629
Purunus L 24.35 6.05 5.00 0,1325
serrulate
» H 9.55 6.65 12.49 0.0832
Seoul Platanus L 89.82 6.52 5.17 0.2827
accidentalss
" H - 64.21 6.45 11.00 0,3533
Ginko biloba L 28,46 6.60 5.00 0.5184
” H 27.42 6.55 8.84 0.5003
Salix L 193.00 6.60 5.00 0.9054
pseudolagiogyne
” H 223.26 6.25 5.17 0.0108
Purunus L 21.80 6.65 6.16 0.1065
seruleta
” H 5.27 6.35 8.33 0.1557
Taegu Planatus L 100.21 6.45 5.68 0.2725
. occidentalss
" H 72.15 6.80 6.50 0.3332
Ginko L 23.54 6.60 5.00 0.3227
biloba
” H 19.70 6.85 7.50 0.7315
Salix L 193.00 6.44 5.00 "~ 0.6504
pseudolagiogyne
” H 259,00 6.55 5.00 0.6369
Purunus L 13.07 6.13 5.00 0.0498
serrulata
” H 13.05 6.13 8.34 0.0331
Chungju | Platanus L 108.95 6.60 5.00 0,2138
occidentalts
” H 56.56 6.35 5.33 0.2589
Ginko biloba L 19.80 6.50 5.00 0.5717
” H 17.85 6.78 5.00 0.5119
% LiLow Pollutant Concentration H:High Pollutant Concentratration
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Table 5, Correlation analysis between SO,

Conc and vitality of plants,

Inter- Correlati

Tree Slope section Coef ficient
Salix psew- | 60.02 3.74 0.69**
doslagiogyne
Purunus 167.54 2,19 0,75**
serrulata
Flantanus 193.80 1.30 0.68**
occidentalis
Giloba 111.71 2.98 0,60%*

- biloba

X:80, conc.of the Air
Y:Vitality of plants,
**:pC0.01

6. Ksmrh SO, MBS EAKEN
HaRR| Mk
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A K& HEREYS mESITS AR
BR 263 Zom HAWEE TFHNE]
0.55%*, WuE 0.36%*, Y SUF 0.50**
E s 52 EY e 2ia sy
e 0.172 @il A Jestod,
SO, RE Bl we EA KBH HIKR
o] ®Bme sFE, IS, SIUT,
Hupre] Aol

Table 6. Correlation analysis between SO,

Conc,and water soluble S in plants,

Inter- nrelation
Tree Slope section (clg'éfficient
Salix pseudo- | 6.82 0.58 0.50%*
lagiogyne .
Purunus 1.89 0.04 0.36%*
serrulata
Plantanus 4,26 0.18 0.50%%
occidentglss
Ginko 2,82 1.45 0.17%*
biloba
X: S04 conc.

Y :Water soluble sulfur in leaves

**:P<0.01

7. FHEEHS BERAARY H458
o Bf%

ENE BB 02 &R KB %2658
o] BtRE Folelrl A8l 1EHEREX)0
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Bitdko] ldch
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Table 7. Correlation analysis between Vitaihy

and water soluble sulfur in plant,

Inter- Correlation

Tree Slope section Coefficient
Salix psew—- | 0,0023 0.7553 0.01
dosiogyne
Purunus 0.0020 0.0828 0.09
serrulata
Platanus | 0.0148 0.1951 0.50*
occtdentalis
Ginko 0.0270 0.3639 0.30*
biloba

X:Vitlty

Y :Water soluble sulfur in leaves
**.p(0.01
*:P<0.05
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o) B AT —KFS RAET.

B ] Bl kfhe] SO, B
Eol ME kY BRHE BRES HA
BEFZ U 22 B BKE 8o A
8 2o 35S (0.1136 : ABAS=

Z4g . 6.8.84
_ ¥ () =
T8 X go.ozse ) ) FitAel M =S
2.8162
o o3UF( 0.0252: (————
=3 U5 ( 0.0252 (111.7100)),
4.2647
o Z U ( 0.0220: (—————)), L=
P Z U5 ( 0.022 (193.8000)) AR A
) 1.8881
( 0.0113: (——-167.5400)) IEe 2 Jeldt}
] o]

KRABERN I HRHL WEME HEES
FAEsl7] st A4S, KBF, WMol dtdEo
Z R HES BESIY £HFRE, #FAK
Wit HaER, Tl HHES L& S8
g3 e HEE dU

1. Ak #EE( 198,794 8% )+ =
& HhEL LHEIE HEL J9u ST (49,
38%), 2T (17.36%), SFHE
(13.42%), ¥ F(2.43%)°] R, KX
ER g2 ( 50,526 #% ) , FHFUT (36.76% )
2PUF( 14.25%), TFHE ( 13.36%)
HWUE (3.32%)olen M 11.
832 %)= YMFUF(59.06%), =31t
F(17.35%), FHE(11.09%) ,9
7 (8.33%) °lAt

2. e &4 AR H-HS e
W #SEEE AL 0.7017, KBB 0.9067,
M7 0.5297 o)Ak

3. k&R+$9 SO, BES EhHEHRERMN
HMMGAS B &R PHEIF (R=0.
68**), 54 HE ( R=0.69**), 2% (R
=0.75*%), 3 ( R=10.60**) 9} o]

o MKl FEAU
4. KR SO, BES A KB K

C aEEpEe ARMET BEY BEe T

= (R=0.50**), 9} (R=10.36"), &
B ZUE (R=0.50**) o|ich

5. EHERKS BR KEE HEFERY
HMMGAE FMEYT(R=10.50*"") X &
PUF (R=10.30%) olNth

6. SO, ol #3 MEHC] BT HE K
fre S$HE, YU, duF, g EuUT
o] A,

7. SO, o g Lol ¥ #E IR
= 55HE, oPUuT, EFUE, HuF

ol ot
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