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Trees in Seoul
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Dept. of Biology, College of Education, Seoul National University

ABSTRACT

Analysis of vegetation on the pavements and under the trees of streets in Seoul city were
investigated from July to November 1989.

All of the vascular herbs were 9 orders, 13 families, 30 genera, 37 species and 1 forma.
Species diversity and evenness index were higher on the pavements than under the trees of
streets. Eragrostis multicaulis with C-4 pathway was a dominant species, and next orders of im-
portace values were Eleusine indica(C-4), Digitaria sanguinalis(C-4), Taraxacum officinale(C-3)
and Erigeron annus(C-3). On the pavements and under the trees of streets, light intensity and
surface temperature were very high, Also, these sites were affected by many kinds of human
interferences. Therefore, it was an example of adaptation to specific ecological environments
that C-4 plants were more dominant than C-3, growth forms of C-3 plants were rosette or
prostrate, and annual or biennial plants were distributed in these studied sites. Generally, fruits
types were grains, achens and capsules, Seeds were very small and some had appendages such
as pappus.
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1. Chungmuro 2. Chongkyero

3. Samsdndong(I) 4. Samsondong(II)
5. Séngsanro 6. Yongsan

7. Whagokpondong 8. Suyudong

9. Hoeki 10. Chungwhadong
11. Shinsadong 12. Tangsardong

13. Kongringdong 14. Myeonmokdong
15. Pongchondong 16. Songnaedong

Fig. 2. Geographical map of studied sites in Seoul.
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Table 1. Species diversity index and evenness index at each studied site on the
pavements
Sites N s H’ Hmax' 7
1 Chungmuro 2 2 0.301 0.301 1.000
2 Chongkyero — — - — -
3 Samsdondong 1 80 10 0.794 1.000 0.794
4 Samsondong 11 13 ) 0.598 0.699 0.856
5 Séngsanro 137 16 1.035 1.204 0.860
6 Yongsan 25 8 0.736 0.903 0.815
7 Whagokpondong 20 17 1.027 1.230 0.835
8 Suvudong 101 12 0.769 1.079 0.713
9 Hoeki 62 13 0.866 1.114 0.777
10 Chungwhadong 62 10 0.674 1.000 0.674
11 Shinsadong 141 14 0.538 1.146 0.469
12 Tangsandong 97 12 .906 1.079 0.840
13 Kongringdong 80 10 0.761 1.000 0.761
14 Myeonmokdong 25 13 0.940 1.114 0.844
15 Pongchéndong 3 2 0.276 0.301 0.917
16 Songnaedong 170 14 0.551 1.146 0.481
Total 1076 36 1.087 1.556 0.699
Note © N :number of individuals, s:number of species, H’': Shannon-Wiener diversity index,

Table 2. Species diversity index and evenness

Hmax’' :log s, J': Evenness' H' Hmax".

index at each studied site under the street

trees
Sites N s H’ Hmax’ J

1 Chungmuro 9 4 0.533 0.602 0.919
2 Chongkyero — — — - -

3 Samsondong (1) 28 8 0.734 0.903 0.813
4 Samsondong (11} 32 3 0.120 0.477 0.252
5 Songsanro 48 7 0.492 0.845 0.582
6 Yongsan 67 7 0.269 0.845 0.318
7 Whagokpondong 13 6 0.737 0.778 0.947
8 Suyudong 14 6 0.754 0.778 0.969
9 Hoeki 87 6 0.193 0.778 0.248
10 Chungwhadong 25 5 0.333 0.699 0.498
11 Shinsadong 115 10 0.525 1.000 0.525
12 Tangsandong 48 12 0.899 1.079 0.833
13 Kongrungdong 14 4 0.519 0.602 0.862
14 Myeonmokdong 13 0.614 0.699 0.878
15 Pongchondong 35 8 0.664 0.903 0.735
16 Songnaedong 248 21 0.797 1.322 0.603
Total 788 29 0.807 1.462 0.552
Note : N : number of individuals, s:number of species, H’':@ Shannon-Wiener diversity index,

Hmax’ : log s, J' : Evenness(H’/Hmax"
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Table 3. Quotients of similarity between each studied site on the pavements

Sites 1 3 4 5 6 n 809 10 11 12 13 M 15 16
1 Chungmuro = 0.17 0,00 0.22 0,00 0.21 0.29 0.27 0.00 ©.25 0.00 0.00 0.00 0.00 0.25
3. Samsondong . I — 0.40 0.69 0.36 0.52 0.73 0.61 0.60 0.50¢ 0.82 0.50 0.70 0.33 0.30
4 Samsondong ]I} - 0.480.31 0.36 0.24 0.33 0.27 0.42 0.47 0.33 0.44 0.29 0.42
5 Songsanro — 0.58 0.67 0.64 0.69 0.54 0.53 0.71 0.54 0.69 0.22 0.60
6 Yongsan — 0.320.350 0.48 0.44 0.27 0.50 0.33 0.57 0.00 0.36
7 Whagokpondong — 0.48 0.40 0.37 0.52 0.55 0.30 0.53 0.11 0.65
8 Suyudong — 0.72 0.55 0.46 0.58 0.36 0.72 0.14 0.54
9 Hoeki — 0.43 0.52 0.48 0.52 0.62 0.27 0.67
10 Chungwhadong — 0.50 0.64 0.40 0.70 0.17 0.42
11 Shinsadong — 0.38 0.50 0.44 0.13 0.57
12 Tangsandong — 0.450.72 0.29 0.46
13 Kongrungdong — 0.52 0.33 0.42
14 Myveonmokdong - 0.27 0.67
15 Pongchondong - 0.13

16 Songnaedong _

Table 4. Quotients of similarity between each studied site under the street trees

Sites 1 3 4 5 6 7 8 9 10 1 12 13 14 15 16
1 Chungmuro = 0.330.29 0.18 0.36 0.40 0.20 0.20 0.22 0.43 0.38 0.25 0.44 0.17 0.24
3 Samsondong ([ ) ~ 0.18 0.53 0.53 0.71 0.57 0.43 0.62 0.56 0.40 0.50 0.62 0.50 0.48
4 Samsdndong I} — 0.20 0.20 0.22 0.22 0.44 0.50 0.31 0.27 0.29 0.25 0.36 0.25
5 Songsanro — 0.43 0.46 0.62 0.46 0.50 0.35 0.32 0.36 0.50 0.40 0.36
6 Yongsan — 0.46 0.62 0.62 0.50 0.47 0.63 0.36 0.50 0.53 0.43
7 Whagokpondong — 0.50 0.33 0.36 0.63 0.44 0.40 0.73 0.29 0.44
8 Suyudong — 0.50 0.55 0.50 0.44 0.40 0.55 0.57 0.37
9 Hoeki — 0.550.38 0.44 0.20 0.18 0.57 0.37
10 Chungwhadong — 0.40 0.35 0.67 0.40 0.77 0.38
11 Shinsadong — 0.64 0.29 0.67 0.56 0.58
12 Tangsandong - 0.38 0.47 0.30 0.48
13 Kongrungdong ~ 0.44 0.24 0.24
14 Myeonmokdong — 0.310.38
15 Pongchdndong - 0.41

16 Songnaedong -

e ol A9 ztel7t Ylemg, 1670 ZAAHE e $AUS HHARZ HFd
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MgA Bxel 7t2edol M Aete a4 2EAEES 95 130 305 37 1FFew 3
BFFACT. 2 AA+I 2 AV B 42 g2 Jddad o 2o 9w
(Graminae) 9%, 33 (Compositae) 9F, A2} (Violaceae) 2F, Hojuln
(Oxalidaceae) 2%, A&z} (Cyperaceae) 3%, vit]jZ 3 (Polygonaceae) 2%, Hu|&3
(Portulacaceae) 1%, # 7 o]#}(Plantaginaceae) 1%, 4} & 3}(Amaranthaceae) 1%, 423}
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#(Cruciferae) 4%, W=7 (Euphorbiaceae) 2%, Z3(Leguminosae) 1%, "o}lzx
(Chenopodiaceae) 1%0]8lt). Holm(1978)& 2509 % #xo RHESH By IS uzg
Aelstded 70% 8 =7 1270 7ol &3y, 2 F AA F2F 40% FEE HMQ} = g o
&3l B dFdA 2AEH HEEE 3] #22 2YYAE AERA 2F
Holm(1978)¢] ¥ w9l §A}atct,

H5 ol 7tz A4 Bao 72tz Table 5, 63 2h. Fa X0 2A3S 108
ANA SHEE v wdd, BE A= H e (Ergrostis multiticalulis), A %95
(Taraxacum officinale), %Hi}% ol (Eleusine indica), v}e)o)(Digitaria sanguinalis), 7§ % %
(Erigeron annus), A\¥] % (Viola mandshurica), 2 4v) & (Portulaca oleracea), 3ti7}e] %
(Centipeda minima), 7 o) (Plantago asiatica), % % (Erigeron canadensis)&o) 1, 7124 o
ol A& vlxg], vleo], o]y (Oxalis corniculata), Fulado], Mz, I Sg, wiolayo)
(Digttaria violascens), ZFth7le]l &, WS A (Cyperus nipponicus), Wz &oluy. oF 2
2% C-44 8 Hx=g7t 38 Folde=d, vkele o Aol 3~8cm, o] 3mm vigte g
71Fol A EA st B 2F8] Hed HEAA Zie Hit 2.3cm, EFEUANE 3. 3emE
ARt 2 FE9 2ne AWHo g =, W, Eyolu UutyAd A EY v$ Dok,
o AL whtol 9ld HelH WHoleluy MAPh guiEo|7t REA), vio]7} vpR Y
A ddAos o 4% AE Supfolrt npRolw o] wekbstn xWale gHetel 7
7] WEog Agdnt. AFe)7 HEeA o $AS AW Aol oA wetel et F
wopstz] WEo 2 Azbgct 7(1986) o3tH, ©@itol gle ol u &) 11%‘?& ge
A7Rolo] AL FAg

—

B F¥o) "2 W (Tables 5,6), C-4 482 W3 7% —nxg, gulzdo), npajo], v
nped o], 7o}l x| ZF(Setaria viridis), w2 7) 7]% Panicum dichotomiflorum), Zt)(Zoysia

japonica) — ok Hu)F o] v &, S 2o o /|G ol (Euphorbia supina), v E3}e) 749 &
(Amaranthus lividus) 2. 2 A 10F 0|1 C-34 &2 28F0] 3t}

o 7tz 2g 2z Auuy, C44EL BrddA 98, 7t YoM 1052 A
o] o7t o}, C-34a8L }_;l_E_o{])\'] 27%F, 725 UolA 19522 BEdA Fol ¢ o
Fstdet. 28 x& vwstHA, C-3, C-4 éla%-ﬂ Fa3 9 go] HrdMEe A ztel7t
AT, 725 YoAMe C-3 4859 Fax9 go] ). HE9 vlgs 2§ @4 1
HetH, C-4 4250 C-3 EE0 va} FaX9 o) vf ¢ U HEclMe HE 77}
10m7te g 7tes 2E £¥ W7 AM Fol o g F# don, 53 %L 1
AR F3ez C-3 48F FANEL U dgid, S&01&, Fu7te]lE o] 2X &4
o}

2 AEe o] JDW Atolo S REAH Frge] & Ao)E B 5 Uk C-3 JEU A

FRE, AvE, wdF, FAoldME STV ARy furog Lo
Ao}, Hixe], gupYo], upado], FolxE, of 7@, 1 HEY 2e C4 NEL2 3
2357} Z sl ‘21001 538 A& xoe 547 vhe & vl B o
C-4 HE & Fadxd dal %w*ﬂiﬂ FHAA FH9H v (Krantz type) &
st len, sz 1l§£°ﬂ e G EE AE Tl P Ak o) FzH
zto] &= Laetsch(1974)9} Edwards and Black(1971)9] Buejx = &3 v} o},
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Table 5. Density, cover, frequency, important value, height of plants and CQ, fixation
pathway of each species on the pavements in Seoul

Species D C F RD RC RF IV Height Or- CO,
(%) (%) (%) (%) (%) (cm) der Fix,

Gramineae
Alopecurus aequalis var. amurensis 5 1 10 05 0.2 05 1.2 48 23 C-3
Poa annua 33 21 3 3.1 3.2 1.8 81 6.4 11 C-3
Eragrostis multicaulis 375 142 310 34.9 21.5 158 72.2 2.3 1 C-4
Eleusine indica 78 66 125 7.2 10.0 6.4 23.6 2.4 C-4
Digitaria sanguinalis 71 55 145 6.6 8.3 7.4 223 48 4 C-4
Digitaria violascens 14 14 50 1.3 2.1 26 6.0 1.7 16 C-4
Setaria viridis 12 15 30 1.1 2.3 1.5 4.9 109 17 C-4
Pawnicum dichotomiflorum 2 1 10 0.2 0.2 05 09 35 29 C+4
Cyperaceae
Cyperus microiria 2 2 10 0.2 03 05 1.0 25 26 C-3
Cyperus amuricus 2 2 10 0.2 0.3 0.5 1.0 4.3 26 C-3
Cyperus nipponicus 20 20 60 1 3.0 3.1 80 3.0 12 C-3
Compositae
Evigeron canadensis 30 16 8 2.8 2.4 4.1 9.3 55 10 C-3
Evigeron annus 62 29 130 5.8 4.4 6.6 16.8 1.8 5 C-3
Erigeron bonarvensis 1 2 5 0.1 0.3 0.3 0.7 120 31 C-3
Taraxacum officinale 53 66 165 4.9 10.0 8.4 23.3 2.5 2 C-3
Yongia japonica 2 2 5 0.2 0.3 0.3 0.8 3.0 30 C-3
Sonchus oleraceus 3 6 15 0.3 0.9 0.8 2.0 9.7 20 C-3
Cephalonoplos segetum 2 2 10 0.2 03 05 1.0 88 26 C-3
Centipeda minima 43 19 65 4.0 2.9 3.3 102 0.7 8 C-3
Galinsoga ciliata 1 1 5 0.1 0.8 0.3 1.2 13.0 23 C-3
Portulacaceae
Portulaca olevacea 30 23 90 2.8 35 46109 26 7 C-4
Cruciferae
Rorippa indica 7 3 15 0.7 05 0.8 2.0 2.9 20 C-3
Rorippa islandica 1 1 5 0.1 0.2 0.3 0.6 30.0 34 C-3
Descurainia sophia 1 1 5 0.1 0.2 0.3 0.6 150 34 C-3
Violaceae
Viola mandshurica 49 19 120 46 2.9 6.1 13.6 1.7 6 C-3
Viola yedoensis 12 6 45 1.1 0.9 2.3 43 1.3 18 C-3
Polygonaceae
Poligonum aviculare 34 7 5 3.2 1.1 28 7.1 3.6 13 C-3
Persicarria longiseta 2 5 10 0.2 0.8 0.5 15125 22 C-3
Oxalidaceae
Oxalis corniculata 18 18 45 1.7 2.7 2.3 6.7 2.1 15 C-3
Oxalis for, rubrifolia 7 7 15 0.7 1.1 0.8 2.6 1 19 C-3
Euphorbiaceae
Acalypha australis 1 2 5 0.1 0.3 0.3 0.7 15.0 31 C-3
Euphorbia supina 2 3 10 0.2 0.5 05 1.2 0.4 23 C-4

Amaranthaceae
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Table 5. Continued

Species D C F RD RC RF IV Height Or- CO,

(%) (%) % %) (%) (cm) der Fix,

Amaranthus lividus 15 15 65 1.4 2.3 3.3 7.0 3.2 14 C+4
Chenopodiaceae

Chenopodium album var. centrorubrum 1 2 5 0.1 0.3 0.3 0.7 10.0 31 C-3

Plantaginaceae

Plantago asiatica 26 24 8 2.4 36 4.110.1 24 9 C-3
Total 1076 660 1960 300.9

Note : D : Density, C: Cover, F: Frequency, RD : Relative Density, RC : Relative Cover, RF:
Relative Frequency, IV : Importance Value,

Table 6 Density, cover, frequency, important value, height of plants and CO; fixation
pathway of each species under the street trees in Seoul

Species D C F RD RC RF IV Height Or- CO,
(%) (%) (%) (%) (%) (cm) der Fix.
Gramineae
Poa annua 3 2 15 0.4 1.1 1.3 2.8 5.5 21 C-3
Evagrostis multicaunlis 467 61 305 59.3 34.5 25.7 119.5 3.3 C-4
Eleusine indica 22 6 50 6.3 3.4 4.2 13.9 2.9 4 C-4
Digitaria sanguinalis 40 21 165 20.9 11.9 13.9 46.7 3.2 C-4
Digitaria violascens 21 7 30 2.7 4.0 2.5 9.2 3.0 7 CHA
Setaria vividis 3 2 15 0.4 1.1 1.3 28 5.0 21 C-+4
Panicum dichotomiflorum 5 3 15 0.6 1.7 1.3 36 6.8 17 C-4
Zoysia japonica 1 2 5 01 1.1 04 16 15 28 C-4
Cyperaceae
Cyperus microiria 3 2 15 0.4 1.1 1.3 2.8 6.3 21 C-3
Cyperus amuricus 7 3 25 0.9 1.7 2.1 4.7 6.3 14 C-3
Cyperus nipponicus 8 8 40 1.0 4.5 3.4 8.9 2.3 9 C-3
Compositae
Evrigeron canadensis 16 4 40 2.0 2.3 3.4 7.7 1.1 10 C-3
Evigeron annus 29 6 70 3.7 3.4 5.9 13.0 0.9 5 C-3
Taraxacum officinale 16 5 5 2.0 2.8 46 9.4 1.5 C-3
Youngia japownica 6 2 25 0.8 1.1 2.1 4.0 3.8 16 C-3
Sonchus olevaceus 2 2 10 0.3 1.1 0.8 2.2 3.6 25 C-3
Cephalonoplos segetum 2 + 5 0.3 + 0.4 0.7 1.0 29 C-3
Centipeda minima 26 4 40 3.3 2.3 3.4 9.0 1.0 8 C-3
Portulacaceae
Portulaca olevacea 8 4 35 1.0 2.3 3.0 6.3 2.9 12 CH4
Cruciferae
Rorippa islandica 8 2 10 1.0 1.1 0.8 2.9 4.3 19 C-3
Violaceae
Viola mandshurica 11 4 40 1.4 2.3 3.4 7.1 1.4 11 C-3

Viola yedoensis 5 2 20 0.6 1.1 1.7 3.4 1.7 18 C-3
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Table 6. Continued

Species D C F RD RC RF IV Height Or- CO,
(%) (%) 1% (% (%) (cm) der Fix.

Polygonaceae

Poligonum aviculare 5 4 15 06 2.3 1.3 42 21 15 C-3

Oxalidaceae

Oxalis corniculata 48 12 65 6.1 6.8 55 18.4 1.2 3 C-3

Oxalis for. rubrifolia 4 1 5 06 0.6 07 1.8 1.0 27 C-3

Euphorbiaceae

Euphorbia supina 4 2 5 0.5 1.1 0.7 2.3 3.0 24 C-4

Amaranthaceae

Amaranthus lividus 5 1 20 06 0.6 1.7 2.89 2.3 19 C-4

Leguminosae

Trifolium repens 2 2 10 03 1.1 0.8 2.2 1.3 25 C-3

Plantaginaceae

Plantago asiatica 11 3 3 1.4 1.7 30 51 1.3 13 C-3
Total 788 177 1185 319.1

Note ; D : Density, C:Cover, F: frequency, RD : Relative Density, RC: Relative Cover, RF:
Relative Frequency, IV : Importance Value.

= 1 T e ngE CO9 oF 30~50%% B35 Fol s 2
g3, B#EES o) wn BN FEHY % HHLEI 2L(30~45C) C-4 N E
? A oAl ok (Black, 1973). Waly, Bwst 531 qwens} so B
A7 Aol M C-q4 2 Zo] SHsHA £ED AL A A 44 Byo) oapy 2
7 vk Pearcy et al. (1981)% ™ o} 3 (Chenopodium album, C-3)9} 9] 2 (Amaranthus
retro flexus, C-4)9] Aol #dE ZJYH 432 go] 259 J&S 24 B0y wo
L] =
T AT Aol FEIHE HBEL BF 2BOZA R0l AW WX o] A 2 (g,
Bjelglom, AR Mo st S FUD(HF 2.5~3.5cm), W_Ho 2= EEYY 7
AEYo] Wol NEHA FastA £y zlgtri(Table 7). *353%1 o) A xabe] AL
Z237h W dgked (Table 5, 6), ©@3te) A YRoz WHY,
= FA A dEY ol sl o] Fol Wk, Baker(1974)0 o|5HH, B o] oAy
2 BIbr A ATk s E AN 5 dolM Hol wA e Mpza 7
HeAE 7 ER, vg @ AN 2Lsves AEaH ANEE BEo o4 gl
- B dz2A, mEolE e E716 BHEn AaxE U, H%Hﬂ‘;a :
AN #e e, ¥ Ee e £y Yol ol (ramet)
TH(Robbins ef al., 1941). 2 9ol YxwSAYE 235 7
MM WA £ 9,
NEES duideE 248 Ru(Table 7), ¥z A%
o, vt E3e h(25.4%) 003, HWolutn, 2w, AA
o ¥ EH, HelFaE (], 1% Azagde A2, gz
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Table 7. Life form, growth form, fruit type, length of seed and appendage of seed

Species Life Growth Fruit Length Appen-
form form type (mm) dage
Graminales
Alopecurus aequalis var. amurensis Th t grain -
Poa annua Th t grain -
Evagrostis multicaulis Th t grain -
Eleusine indica Th t grain 1.5
Digitaria sanguinalis Th t grain 1.0
Digitaria violascens Th t grain 1.0
Setaria viridis Th t grain -
Panicum dichotomiflorum Th t grain 1.7~2.0
Zoysia japonica Ch p grain 1.5
Cyperaceae
Cyperus microiria Th t achene 1.0
Cyperus amuricus Th t achene -
Cyperus nipponicus Th t achene 0.8
Compositae
Erigevon canadensis Th pr achene - pappus
Erigeron annus Th pr achene - pappus
Erigeron bonariensis Th pr achene - pappus
Taraxacum officinale H r achene  3.0~3.5  pappus
Youngia japonica Th r achene  2.0~4.0  pappus
Sonchus oleraceus Th e achene 3.0 pappus
Cephalonoplos segetum Th e achene .5 pappus
Centipeda minima Th p achene 1.3
Galinsoga ciliata Th e achene - pappus
Portulacaceae
Portulaca oleracea Th pand b achene 1.0
Cruciferae
Rorippa indica Th pr silique 0.8
Rovippa islandica Th pr silique 0.8
Lepidium virginicum Th pr silique 1.0
Descurainia sophia Th e silique 1.0
Violaceae
Viola mandshurica H r capsule —
Viola yedoensis H r capsule —
Poligonaceae
Poligonum aviculare Th b achene  2.0~3.0
Persicarria longiseta Th pandb achene 1.8~2.2
Oxalidaceae
Oxalis corniculata C pandb capsule 0.7
Oxalis for. rubrifolia C pandb capsule 0.7
Euphorbiaceae
Acalypha australis Th e capsule 1.5

Fuphorbia supina Th pandb  capsule 0.6
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Table 7. Continued

Species Life Growth Fruit Length Appen-
form form type (mm) dage

Amaranthaceae

Amaranthus lividus Th pandb - 1.0
Chenopidaceae

Chenopodium album var. centrorubrum Th e - -
Leguminosae

Trifolium repens C p legum -
Plantaginaceae

Plantago asiatica H r capsule -

Note ; Th : Therophytes, Ch: Chamaephytes, H : Hemicryptophytes, C: Cryptophytes, t: Tufted,
p ! Prostrate, pr: Partial rosette, e: Errect, b: Branched.
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