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ABSTRACT

The contents of S, Pb and Cd in litters of Ginko biloba collected from thirty-four areas in Seoul
were measured and analyzed for among relative air pollutions.

S contents in litters of G. biloba were 0.88% at Hyehwadong, 0.98% at Yongsan and 0.95% at
Ch’angdong. Mean values were 0.65% in 0-10 km areas from Kwanghwamun, but were 0.47% in 10-15
km areas. In S contents, the correlation between 0-5 km area and 10-15 km area from Kwanghwamun
was high significant, but correlation between 0-5 km area and 5-10 km area from Kwanghwamun had
no significance.

Pb contents were 118.95 ppm at Pildong, 112.22 ppm at Ulchiro 3-ga and 105.55 ppm at Bus ter-
minal (Banpo). In Pb contents the correlation between 0-5 km area and 10-15 km aea from
Kwanghwamun was high significant, but the correlation between 0-5 km area and 5-10 km area from
Kwanghwamun had no significance.

In Cd contents, the correlation among 0-5 km, 5-10 km and 10-15 km from Kwanghwamun had
no significance. Cd contents were high in Youido, Shinch’on, Kongdokdong, Haengdangdong, Kirum,
Ch’ongnyangni and Imundong.
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%o|t}(Ichiro and Kitagishi, 1982), $-=lvate] A$ KRiFHR FU9dL AFA w7
7te2 BaEm el (&, 1984), AFA wir]sb22HE s Cdel 9% #73e4
L QJEd & HH S Fob(Largerwerff and Specht, 1970), °]& 23EA-& W] 9
8 gutge] B FHELAGI} AEA A FrAAY, A HEAMA FaHd AW
EREe 4 Adn At AXE JHA 72, B9 e dAsy, TFFH FF
B A7 AEERS Addodn ¢#F (A 1975),

E3] Cde ot & d4nt) 498d ] Adde d8s F+ 42 A8 CdE A
23 FE Foh AstEn g Ade]l Yehs(Cha and Kim, 1975) = A& #
ZFx A 3A)71th(Sung, 1979), Carroll(1966) 2 3 & 7|3l o3l o= Cdg F3
W AAYE doevdy Baddnh, drFe S& Aegrd 9 AEo] FH3ld 8=
e FFUoR o] LEHY A Ee] o]&d = gl A UF dEd nF=d AS ¥
A By Ae doA 9 5 )3 (Suwannapinut and Kozlowski, 1980), =
A F3e o3 nE5AEY EgEZL 3" (Kim, 1984),

Sl A E S, Pb, Cd 59 2dEAe] A Ed vz dao s ASHo= o
T %t} (Cha, 1974; Cha and Kim, 1975; Kim, 1984; Park and Kim, 1983). 7}22
AZAYW £48 FFD KEFRAY A FTde 2w d7Ez ed, AEA
7t e Ji A= WA, FtEFE AEAER L3 Uy, TF A8 FHEE
F42 HREES 4347 = g 59 A9t FEH R YK (Yim ef al, 1979).

E dTdde ALAY 4 A AEsF 2P ddE ARE A G
S,Pb,Cd #5¢ ¥Hgo24 AE9 S ¥ BLE 3 KEFELRAS RS dotr
a1z}3k s o,

mH o Hk

FEHA Y WAEFE

1988 119 9d4-¥l 13947tA Fig. 1elMe} o] &AM 1374 AizodA 2F
(Ginkgo biloba) F49 AEE AHsAh HAWHY 724 F 247,026 LF2 °]
Z WEUTrl 48.5%2 714 23 28UFE 28.6%F X Ed, A ddE sty
2 AZAHT e F7t 28U Foln AXste vEe] WEYGF oo w@r| o Fo
AgAsR 9y,

2 AP F3EE FALE sle] ube] 0-5 km, 5-10 km ¥ 10-15kmQl A de] 3%
2.2 el Zzh 1570 A4, 127) A&, TR ALE AAsidd AR5 A= Aev)
e Fo 2yPuF e AA BARY 5-10v) Axrt HEF Ao, AHAZY A
2 polyethylene %=l o] Futste] AP At F AdFdL FEARAY, £
712 E48 F A7) Po] 105ClA 2427 A28 AJ&EF F9] 3t ch

S, Pb 2 Cd8 54 Hik
3£(1990) ) Wi el wel spectrophotometer$} atomic absorption spectrophotometer
2 TR
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10. Songbuk

11. Hongjedong
12. Shinch’on

13. Kongdskdong
14. Oksu

15. Kirum

16. Yongsan

17. Haengdangdong
18. Ch’ongnyangni
19. Imundong

20. Suyu

21. Yonshinnae
22. Hapchongdong

23. Tangsan
24. Youido
Fig. 1. Geographical map of studied area. 25. Bus terminal (Banpo)

1. Kwanghwamun 26. Mojindong
2. Toksung girls’ high school campus 27. Changdong
3. An-guk 28. Youksamdong
4. City-Hall 29. Pongchoéndong
5. Ulchiro 3-ga 30. Sadangdong
6. Chongno 3-ga 31. Shillimdong
7. Hyehwadong 32. Chamshil
8. Pildong 33. Kwanak campus
9. Tongdaemun 34. Shihtingdong

R A Wl

1988 119 9UFE 1327bx) RAIAol A& 300 Adel MM 9de o
% 7h2eel o Weln 49 ARl S, Pb W Cdl YA ¥HY e o
2},

e
Ay 2Py God o] ek Table 1ol4 B 8F9} o] & 3l% (.88%, &4
0.98%, %% 0.95%%2", A& #°} Campus 0.37%, A3 0.40%, SALE 0.44%
S vEbli el gEr el A% Add B3eke) fo94 HAAF A} (Table 2) F4 Ay
4 # Ag apolof = p<0.0lAAH FYAHE Udelln 5-10kmA D o F A
p<0.019 FFA FxE vdepd ot FA AGFH 5-10km A A Alo)el = &9 x5}
g, o] A YT FgWe &§sko] AFA WA st2elA wWEHE 33 B

AZRdes AL HH8 § g},
Fig. 2614 E& upe} 7o) 28} F oy S9) 290] AlF & Figs. 3-49 Pb, Cd
o ZAS-sh o] A%, L4k, AFE, FAF, ¥FF, TF, JEF, FE Aoz
A YL debiu Bifre] A% Feo] o BWelshA vheb, o] Pb, Cdel 232
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Table 1. Comparison of S, Pb and Cd content in litters of Ginko biloba

Distance Sulfur Lead Cadmium
from sites content content content
Kwanghwamun (%) (ppm) (ppm)
0-5 km 1. Kwanghwamun 0.59 96.37 3.047
2. Toksung girls’ school campus 0.56 75.17 3.101
3. An-guk 0.67 73.16 2.253
4. City-Hall 0.63 67.26 2.191
5. Ulchiro 3-ga 0.62 112.22 2.634
6. Chongno 3-ga 0.63 92.96 2.992
7. Hyehwadong 0.88 61.92 2.487
8. Pildong 0.54 118.95 2.775
9. Tongdaemun 0.70 71.31 2.434
10. Songbuk 0.46 55.25 2.212
11. Hongjedong 0.69 69.42 2.389
12. Shinch’on 0.65 91.52 2.763
13. Kongdukdong 0.61 86.47 3.131
14. Oksu 0.49 64.89 2.259
15. Kirtim 0.53 82.89 2.945
5-10 km 16. Yongsan 0.98 — -
17. Haengdangdong 0.65 96.10 2.823
18. Ch’ongnyangni 0.59 70.90 2.781
19. Imundong 0.69 74.89 3.266
20. Suyu 0.71 55.88 2.474
21. Yonshinnae 0.62 69.82 2.495
22. Hapchongdong 0.63 63.16 1.497
23. Tangsan 0.57 90.12 2.573
24. Youido 0.72 80.19 2.830
25. Bus terminal (Banpo) 0.63 105.55 2.640
26. Mojindong 0.42 65.91 2.795
27. Changdong 0.95 50.58 2.024
10-15 km 28. Youksamdong 0.44 85.32 2.676
29. Pongchdndong 0.43 68.61 2.637
30. Sadangdong 0.40 71.81 1.732
31. Shillimdong 0.49 65.06 2.457
32. Chamshil 0.55 51.22 2.795
33. Kwanak campus 0.37 47.27 2.573

34. Shihungdong 0.59 49.95 1.528




September 1990 Chang & Lee : S, Pb and Cd in Litters 169

£atEe 9 S 7HE7] d el vlel & ojF o] ] £ollr] WEY Ao AyZH
=, S 30km7tA ol ¥ 4 2 sulfate aerosol AElol A+ 1000 km7t®] o] F&
4 olt}(Dassler and Bortitz, 1988).
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Fig. 2. Content of S in litters of Ginko biloba at each ~ Fig. 3. Content of Pb in litters of Ginko biloba at each
area in Seoul. area in Seoul.

Table 2. Significant difference between means of S con-
tent in litters of Ginko biloba in Seoul area

Distance from Mean

0-5 km 5-10 km 10-15 k
Kwanghwamun Values m m m

0-5 km 0.62 —_
5-10 km 0.68  0.06 -
10-15 km 0.47 0.15** 0.21** —

u High
4 Middle
® Low

Fig. 4. Content of Cd in litters of Ginko biloba at each
area in Seoul.

Pb3a

Table 1A Hi= ule} o] A& FGA 2YPuF Fd9 Pbze] 714 & 9
L Pgxoe 118.95ppmel R ©hEe S EIFLE 112.22 ppmel it 29 BFIE, F
2371 AE, 9%, ZEEHeEE) AYe] 90ppm AR T2 FAE Ve
o, #gFez2rRe (-5km AY, 5-10kmd Y, 10-15kme A9 3xgez o}
o] FAaRMoz AW PuF dode Phiske RS AAY A3 FAXY
(0-5km) & 9] FA 4 (10-15km) AtelellE P<0.059 &4 428 Yz, 5
Al A3 5-10km A FAbeldl & F2 7k gsich, Table 3 x9¥ Pb@ske 74
= AFAR w77tz A al&E e Pbat #AVE A& AoE A=y o] Aie AEA
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el Pbel 542 2EFH JA7E A (Kim et al, 1985) & B3t U 3o

Fig. 3& A qHE ST Gl 28" 99 §F& 71E2238 o 3T22 v¥ye
BAA S 330 AT Pb@ge] w2 1 A&E A¥steq A% £, 2 o9& 11
A AxE A EEd X, deA 1 AxE e oz gilskdc, Fig 3
dlA 2ol AF XL FAh AE, ¥EF, FE, &AL F2IH 9F, FEA
oz Seo] g o] UAY WFAL el Ed ole AEAY A A FL
Ao AeAY &% HAEd AFelx, FHEES 2.5m/seld, AF, BAF, FAHF
o] F&o] v niFF e HERE 3, 553 AF dEe o F50] st
Fig. 3 #159 wtAv] (wind rose) 9 A #4174 Eof HRYES LES43 uide o
ol A S+ Aoz AAHA,

Cdgr=
Sy 449 Cdd %S 728 st M9 F3hE, F2 37 "4 2A, F
9%, JEFdA ¥& £AE dehilch #3HEANA 0-5kmal A, 5-10kmAd A
o, 10-15kmal A He {24 A A (Table 4) Azl fF2Ax7t A}, o127
E 23uF Gl CdEAel zolrt ¢ AER Cdoll 93 KRiFHR] AshAl 4L
Hez Az,

Table 3. Significant difference between means of Pb  Table 4. Significant difference between means of Cd

content in litters of Ginko biloba in Seoul content in litters of Ginko biloba in Seoul
area area
Dist f M Dist f M
istance from. M€ 4 e km 510 km 10-15 km - nce oM M€ 4 oy 5-10 km 10-15 km
Kwanghwamun,Values. Kwanghwamun Values
0- 5 km 81.32 — 0- 5 km 2.635 -
5-10 km 74-87 6.45 — 5-10 km 2.563 0.072 —
10-15 km 62.75 18.57* 12.12 — 10-15 km 2.343 0.292 0.22 —

Fig. 4= Pbe At F2 Aoz G Cdedel A% &, B¥d %, "I
Fog vre]l EAFA PbY AFAHH Cde 2] A XL A=, AE,
T, WFE, AL, AFE, olEF A9 Sot Pbe A9k o] AT I
d ole AeAYg FHA f™e] Utk AAE o] A dirjege] Fud
dx rled=rt & AL eHAY99 292 A8 & HRES 20T 5 9
4, AY2AF e Ao 93 £= e Bust A @G (Kim et al, 1985).
H71% 2 Pb, Cde d715l 1-4F7 HE7t 2okl BE=AY KiLe §3td 4
of Fdoh, old EGE T MRAAM FrHe AR deld FrEHE AL AETY
olFe] A & ole Pbrt AEAUW F5E F Fol2H Histd FIHAE ¥
Aoy FEBE A7 dielr. a2 SPUYF 3 W FIES o
Eofl A F548 AR otz FUIFL2RH VFE F3d AF F4d A=x dUdx
Azt " o} (Kim, 1985).
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ol el A AEAW FH2FQ LY T e 249 egdEAS] S, Pb, Cde #F
o] Ao watA ezt Ut AL AFA wir|stxe HHHEE sHEAE 79
o) B3 weEigch ey W7 LdEA o)Fr| e F43 A TS BA A,
S&o]l5 e I F&o wa LGEAY o] FWAN Fx7t 75’45]-‘& Re 2 Azt
o Fabol 5L Fiel s T -‘S—E:r"“ﬂﬂ F3A e 71522 AAAd, FHNA
o) (1985-1987) el 13t A &o) BFF &L 2.5m/secol 3L @vilﬂ}*a—“" A F (W) el
HAte] F9 A7IE deblie dAEE °4T A kAo gl Helry, ez At
ol 9% o]%e e FWHHA gon f&o] LgEAeFo F ¥ vy AF
g 5 9},

1% =

*1%1]@1 A5 E 2P TS 9t 1988 11¥ 9dUHE 119 13dAbeldl 7t Hof

A e AHAs S, Pb 2@ Cdo kg FAMehscl

eyt dode S e H33F 0.88%, &4 0.98%, FF 0.95%E & FAE
dehigen FAAGAA 0kmAA7AE 7 0.65%RL AFAGL B 0.47%
2 Ui, 4eE3AAgT 3R dapojel Ly RS Gl dRHA e
£33 o3 AE Bgdeoy, FAXNGH 5-10kmH e AGL {3 Aol HelX
sttt

Pbel ke WX LPutF edo] 118.95ppm, SAE 37} 112.22 ppm, L 5E P
¢ 105.55 ppme Jebd® BE, F2371 AxAGY 2PhF F92 90 ppmel A9
o e Jehwgich, Pbel @l glolM FEEFo2 FE 0-5kmdl AHFH o HA
o (10-15 km) Akelol &= LSD. AA A #2471t ddevt, FAAYH 5-10 kmoly =]
Aapolol = foatzt Yt o)AAR vlFo] B of o] A F 74, AE, ¥
g%, B3, X237 BF, LA Feldd, 2¥UF 399 Ca¥FL A A=
23 2ol & Holx wgpou, odox, A& FUE, Y3, LS, AP, JEF
Ao L} edo] ¥ HelUrh,

5 A X WM

SWFE, 1984, ERE HWRHEP BE vIXE lead ¥ cadmiume] el #F FRA.
R KBRS TR FKRm.

BEREEE. 1990, A-EHuRS KEFEH) kel AEC wAe 2%, 2. FFHE RS
KJel S, Pb ¥ Cd &Eel A% AKS MY HRE 4,349 13:143-148.

Zo}7] ), 1985, 1986, 1987, 714 <d®, p.132, 15, 17.

AE3, 1975, BALAH AE, ddAFAA, AL,

Allen, S.E., HM. Grimshaw and J.A. Parkinson. 1974. Chemical analysis of ecological materials.
Blackwell Scientific Pub. U.S.A.

Carroll, R.E. 1966. The relationship of cadmium in the air to cardiovascular disease death rates.
J. Ame. Med. Ass. 198 : 177-179,



172 Korean J. Ecol. Vol 13. No. 3

Cha, J.W. 1974. Ecological studies of plants for control of environmental pollution. III. The
studies on the content and contamination of heavy metals and vegetation of roadside.
Korean J. Bot. 17 : 158-162,

Cha, J.W. and B.W. Kim. 1975. Ecological studies of plants for the control of environmental
pollution. IV. Growth of various plant species as influenced soil applied cadmium. Korean
J. Bot. 18 : 23-30,

Dassler, H.G. and S. Bortitz. 1988. Air pollution and its influence on vegetation. Dr W. Junk Pub.
German.

Ichiro, Y. and K. Kitagishi. 1982. Heavy metal pollution in soil of Japan. Japan Scientic Socie-
ties Press. Tokyo.

Kim, J.B., J.O. Bea, J.G. Kim, J.J. Park, H.O. Nam and S.M. Cho. 1985. Studies on the air pollution
tolerance of the urban trees. The report of NEPI, Korea 7 : 337-352,

Kim, H.]. 1985. Studies on the heavy metal pollution in soil and barks of road side trees. M.S.
Thesis, The Graduate School of Education, Ewha Women’s Univ.

Lagerwerff, J.V. and A.W. Specht. 1970. Contamination of roadside and vegetation with cad-
mium, nickel, lead and zine. Environ. Sci. Tech. 4 : 583-596,

Park, B.K. and O.K. Kim. 1983. Ecological effect of zinc and lead on plants. Korean J. Ecol. 6 :
98-105,

Sung, M.W. 1979. Effects of Cd, Hg and Pb on the respiration of germinating seeds. Korean
J. Bot. 22 : 15-20.

Suwannapenut, W. and T.T. Kozlowski. 1980. Effect of SO, on transpiration, chlorophyll content,
growth and injury in young seedling of weedy angiosperms. Can. J. For. Res. 10 . 78-81,

Yim, K.B., T'W. Kim, KW. Kwon, K.J. Lee, Y.H. Cheung and J K. Lee. 1979. Studies of the effect
of environmental pollution of the growth of urban trees( I ). Bulletin of Seoul National Univ.
Forests 15 : 80-102,

(19904 4H 6H #%%)



