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ABSTRACT

A Study on the Management and Phenomenon
of Plant Resources by the preparation of

Daeyang industrial site in Mokpo, Korea

Park, Sang-Hee
Advisor: Prof. Lee, Yong-Bo
Major in Biology Education

Graduate School of Education, Chosun University

The plant resources of Daeyang industrial estate was studied to compare,
analyze, and find out how the ecopark of Daeyang industrial estate affects
on the plant community. In all survey areas 73 family 175 genus 252
species of palants were found. This study was undertaken to classify and
describe the vegetation around Daeyang industrial estate, Mokpo city, South
Korea by methods of the ZM school of phytosociology. As a result, the
vegetation was divided into four associations and communities. The
vegetation units obtained in the present study were as follow: Pinus rigida
community, Fobinia pseudo-acacia community, Pinus thunbergii community,
Pinus thunbergii —Quercus sp. community. It was inferred that the endemic
vegetation units in the vegetation of Korea are very rare, because most of
the vegetation units obtained in this study were common with those of
Japan. On the other hand, the associations and communities of classes
characterizing vegetation increased with a decreased by human impacts from

the down to the up in Daeyang industrial estate, while the number of the



naturalized plants was the reverse. Also based on this phytosociological
work, the relation with the vegetation units and their environmental
conditions and the restoration ecology and nature conservation of the

vegetation were discussed here in detail.
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Investigation course

O Main sites

Site area

O

South Korea

Fig 1. A map showing the main sites in Mokpo city,
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Table 1. The meteorological data observed central meteorological

observatory, kwangju branch (http://www.kma.go.kr)

division Jan. | Feb. |Mar. | Apr. | May | Sum. | Jul. |Aug.|Sep. | Oct. |Nov.|Dec.| Year

mean | 1.8 | 26 | 65 | 123|170 | 21.1 | 248 | 26.0 | 22.0 | 166 | 10.2 | 44 | 13.8

tempera| mean

-ture |maxi-| 65 | 76 | 11.9 | 179|222 | 2565 | 284 | 30.1 | 26.7 | 221 | 154 | 93 | 186
(c) | mum

mean
minim | -14 | -0.8| 2.7 | 81 [ 131 ] 179 | 222|231 | 186|155 | 64 | 09 | 10.3
-um

humidit | ;,orma
y 69.5 ] 7041691 |70.0| 73.0| 789 | 83.4 | 80.4| 759 | 70.2 | 689 | 695 | 73.3
(%) -ls

precipit | norma
—(atioil ) 33.7| 4451608 | 79.1 | 86.6 | 1725 |214.1|174.3/130.9| 51.0 | 49.6 | 27.9 [1,125.1
mm -1s

duration
of norma
sunshin 162.1]164.9(197.9|216.8(232.1| 177.4 | 163.1|188.2| 181.8205.9|163.7|160.0| 2213.9

(S
(hr)

precipit
—gtion mean | 11.3 102 | 89 | 85 | 88 | 10.8 | 123 | 11.1| 82 | 65 | 90 | 97 | 1153
ay
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& 24 (floristic composition)©] Bl nL% FA g 4A| o W5 AA st F2

e AVle HawWA w2l 100m'(10x10)e] A7 2 AX|shar, a5 ol A
Fdote AETY 7SS #ASAE dotH, wEF, oluEF HEF 2T
s AITHERE T H5S AATARR 7 AstA T A5 L EH 2 AP AL
WA W& W A7|7F FAAEHA @ A9 A5 25 ~ 150mwe s WISIE
Aot ALE AHAAEAT. AEdSRrd e AEARS A ZAMYHES AT
=d4 =5 $-7 = (dominance) <} T = (sociability) ] o] gk AFEAY
(Braun-Blanquet 1964)& ©]4-3}%13L, Ellenberg® A EWS o] &3te] A&7 =s
T H EFesth dEAAAEE AT Y BEYS SAHSE 53 1:25000
TFAA G o ZAAdstAT Fo AL WAREE AL ggAEEH] 24 A
FHA A AYste F8 AAHAS F3H 1125000 FAA G LA FAAR A
SolATE T8 A B TE BAS AARA ARE 26t Fa A F
A2 EAS HbdslE =% E(floristic composition table)E A 9 A A&
t}.

Table 2. Decision standard of Branun-Branquet

level Decision standard

L | A

2 EET WA V10 ~ Vs 3%7}, & AT B
3 | mET WAL 1/ ~ 125 3, AT ool

4 | ®mET RAL 12 ~ 345 €, AAFE ool

5 | ®ET WAL 3/ o] For fAFE oot
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Table 4. Decision standard of DGN(Degree of Green Naturality)
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AgAEYG D AWML Table 59 2o 248

Table 5. Standing crop and pure output by DGN

level Standing crop(ton) Pure output(ton/yr)
1 (ki) % 510 (k) x 230
2 (k') > 1,680 (k) = 920
3 (k') > 2,480 (k)  x 940
4 (k') > 1,490 (k')  x 890
5 (k) x 2,320 (k) x 730
6 (k) x 6,660 (k') = 1,200
7 (k) x 6,070 (k) x 570
3 (k') x 7,000 (k)  x 540
9 (k') = 118,400 (k) x 840
10 (k') > 11,900 (k) > 1,800

(5) AERe
2 A4S AUALEE AFAARY ZAEARE A2 s A
7

), 255 (A R HDIHA

AEE EOE AGAT 0 L FAAG] e YHAAES Behac.

_13_



AR TAMA I, FARA GO A EAE 733 1755 2% F 30WF 220F 5 T 252

ZARA o] A EAE 693 1524 2% F 240 T 187F 5 & 213 /o R XAl

Table 6. Flora of survey areas

Kind
Family Genus Species Variety Form Total
classification

Equisetopsida 1(1) 1(1) 1(1) (=) (=) 1(1)
Pteridopsida 3(4) 5(6) 4(8) 1(-) -(-) 5(8)
Gymnospermae 3(3) 3(3) 7(5) (=) (=) 7(5)
Angiospermae 66(61) 166(142) 208(173) 29(24) 2(2)  239(199)
Dicotyledoneae 3(8) 38(30)  41(30) 8(7) -(-) 49(37)
Monocotyledoneae 58(53) 128(112) 167(143) 21(17) 2(2)  190(162)
Total 73(69) 175(152) 220(187) 30(24) 2(2)  252(213)

(): documentary survey

-u
)
o
m
J{m
ol
%
<
!
=
rlo
:
>
BN
>
il
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=
ol
o}l
5
=]
ol
ol §

s AL o] 4 E
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2%, 5 F 2% 3Fo] EEdte Aom FAHSOH, o T AAF 2T At
A ow 1E o] Eds SR AL A e TEREAIS AAe #HHEd Aw, o &
AEE o 1Evo] AT d AP EA] 24A ] dxEAES dA A}
A FAAG e BARXEL2 2 E(Paulownia coreana), WEYF(Weigela
subessilis) & % 2%°] JAAHJ. & (Paulownia coreana)< A AH &2 &

gy} FHO oAbl QI A AR A, WEUT(Weigela subessilis)= $-2 4
g} ofibel]l &3] MAdtE Fom FAMAY ofte]l FEsta Utk EAERAF A

5

EArES W UE-(Weigela subessilis) 1%

Table 7. List of specific plants in survey area

. em Field | documentary | Life
Scientific name Level
work survey type
Family Cupressaceae
Juniperus chinensis L. O M m
Thuja orientalis L. @] M I\%
Family Umbelliferae
Angelica decursiva (Miq.) Franch. & Sav. O O N il

3) X4 EA%(Pte'Q)

ERYEA 2HAY] 2AAE F FAYBRE SA3 A, na G F
wAbE), wAbE, webs @ uabe, wlEnabe, welwael s me sty 5 % 6%
o] ZASATh wekd BAwsel WA A - AU NS Bolt PN

S
AFE 0609, ol AE Fukm AA 14(J ¥ o] 1976)9F nliste] wjg e R¥

0.89 &4 ¥ At

_15_



Table 8. List of Pteridopsida in survey areas

Scientific name Field | documentary | Life
work survey type
Family Equisetaceae
Equisetum arvense L. @) @] G
Family Osmumdaceae
Osmunda japonica Thunb. O H
Osmunda japonicum (Thunb.) Sw. @] G
Family Pteridaceae
Dennstaedtia wilfordii (Moore) Christ. @) @) G
Pteridium aquilinum var. latiussculum Underw. O G
Family Aspidiaceae
Athyrium niponicum (Mett.) Hance @] G
Cyclosorus acuminatus (Houtt.) Nakai O G
Cyrtomium fortunei J. Smith O G
Dryopteris bissetiana (Bak.) C. Christ. @] CH
Dryopteris erythrosora O. Kuntze O G
Dryopteris lacera (Thunb.) O. Kuntze O G
Family Aspleniaceae
Asplenium incisum Thunb. ©) ©) H
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Table 9. List of naturalized plants in survey areas

Field .
Scientific name work documentary tLlfe
10 1 survey ype
Family Polygonaceae
Bilderdykia dumetora (L.) Dum. (@) H
Polygonum aviculare L. (@] (@] (@] Th
Rumex crispus L. (@] (@] H
Rumex nipponicus L. (@] (@] H
Rumex acetosella L. (@) O H
Rumex acetosa L. O H
Family Amaranthaceae
Amaranthus retroflexus L. O O O Th
Family Phytolaccaceae
Phytolacca americana 1. O O Th
Family Caryophyllaceae
Cerastium glomeratum Thuill (@] (@] H
Family Cruciferae
Lepidium apetalum Willd @] Th
Lepidium virginicum L. (@] (@] Th
Sinapis arvensis L. var. arvensis @) @) Th
Family Leguminosae
Robinia pseudo-acacia L. (@] (@] (@] M
Amorpha fruticosa L. (@] (@] N
Trifolium pratense L. (@] @] CH
Trifolium repens L. (@] (@] (@] CH
Medicago polymorpha L. (@] (@] Th
Astragalus sinicus L. (@] (@] Th
Family Oxalidaceae
Oxalis corniculata 1. O O O G
Family Euphorbiaceae
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Table 9. Continued

Field .
Scientific name work documentary tLlfe
10 11 survey ype
FEuphorbia supina Raf. O Th
Family Malvaceae
Malva sylvestris var. mauritiana Mill. O O H
Malva pussila Smith (@] @] H
Family Onagraceae
Oenothera odorata Jacq. (@] (@] (@] H
Oenothera lamarckiana Ser. O H
Family Convolvulaceae
Ipomoea purpurea Roth (@] @] H
Family Cannabaceae
Humulus japonicus Sieboid & Zucc. O O H
Family Labiatae
Lamium album var. barbatum (S. et Z.) Fr. et Sav. o H
Lamium amplexicaule L. (@] (@] (@] H
Family Scrophulariaceae
Veronica persica Poir. (@] (@] Th
Veronica hederaefolia L. O O Th
Family Compositae
Coreopsis tinctoria Nutt. (@) O O H
Ambrosia artemisiifolia var. elatior Descourtils O O O Th
Aster subulatus var. sandwicensis Slim Aster O @) H
Bidens frondosa L. O O O Th
Erigeron annuus (L.) Pers. O O O Th
Erigeron canadensis L. @) @) O Th
Erigeron bonariensis L. @) @) O Th
Conyza sumatrensis E.Walker O O Th
Cosmos bipinnatus Cav. (@] (@] Th
Sonchus oleraceus L. @) @) O Th
Sonchus asper (L.) Hill O O Th
Erechtites hieracifolia Raf. O O Th
Senecio vulgaris L. (@] (@] Th
Lactuca scarriola 1. @) @) Th
Taraxacum officinale Weber O O H
Family Gramineae O O
Alopecurus aequalis var. amurensis (Kom.) Ohwi O O O H
Bromus unioloides H. B. & K. @) @) Th
Dactylis glomerata L. (@] (@] (@] Th
Festuca rabra L. @) O H
Festuca myuros L. O O H
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Table 9. Continued

Field .

Scientific name work documentary| Life

09 114 survey type
Lolium multiflorum Lam. var. multiflorum FI. franc. O O H
Lolium perenne L. (@] @] H
Paspalum distichum var. indutum Shinners (@) H
Pennisetum alopecuroides (L.) Spreng O e} O H
Poa annua L. O Th
Setaria viridis var. viridis (L.) P.Beauv. ) Th

SERP

1) ZAA A

ZAMA] Ao A AP AT FRAI S-S A (physiognomy) 4] HH o2 7
A1 A dS gotstnt. ARG Z-MEake] A S A 8FA QL A
H (Braun-Blanquet 1964)°] w#} 7}53F ek 24 (floristic composition)©] H]
WA sk YA W FE AAsta, AAARALE HAA A

2) EZY 3
AETeEagel  ATAGHL  mApPEe AZW FANBL PAE

(dominance)®} % (sociability)oll &3+ A

=
9o Ellenberg?] M IHE o] g3l FIe B

Fatgdrh Fo e 1A, 4
A4, B4 L gEA, AAY, 4™ Fol FRAJG. 28 AANY F 449

2]
(plantation) 27|t ayF-t2H(Pinus  rigida community), OFZFAI U
(Robinia pseudo-acacia community)©] =3 3ttt A8l AJATHES #&7
(Pinus thunbergii community)e] 7F3 $HelA ExXglon A FYEF-4
T2 (Pinus thunbergii —Quercus sp. community) & 270 o] 3lolx
AAEE X3, AFGAT W F 0 A EaEFe] EX¥ske AR dA ALY

A,
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Table 10. Pinus thunbergii community

Serial No. AT HE 1 2 3 4
Quadrat size(m’) ZA WA 100 100 100 100
Height of tree-1 layer(m) n&5E Fol 9 12 15 13
Coverage of tree-1 layer(%) nEZE vx 40 65 80 70
Height of tree-2 layer(m) oFALEF o] 8 7 8
Coverage of tree-2 layer(%) ol E = ¥ = 25 40 40
Height of shrub layer(m) HES Fol 5 3 3
Coverage of shrub layer(%) #ES I 20 50 35 40
Height of herb layer(cm) ZES F0]
Coverage of herb layer(%) N 65 70 70 50
Number of species =48 F F 19 16 14 15
Differential species of Community
Pinus thunbergii T & T1 3 3 3 3
Companions
Quercus Sp. U5 T1,T2 1 + + +
Quercus Sp. U5 T1,T2 + 1 r r
M. sinensis var. purpurascens A H r + +
Arundinella hirta A H + + +
Melica nutans A H 1 r
Carex lanceolata adEAE H + + r
Carex sidersticta AR H + + + +
Lindera obtusiloba A 735 T2,S 1 + +
C. heterophylla var. thunbergii 7 o5 T2,S + + +
Eurya japonica Ap2= ] 9] L5 T2,S + r r r
Symplocos chinensis for. pilosa EH A T2,S 1 + +
Rhododendron schlippenbachii A& r r
Lespedeza maximowiczi ZE4] S + r r
Stephanandra incisa e S + r r r
Smilax china g e = S + r r
Spodiopogon sibiricus S5 H r
Carex humilis A S H r r
Lespedeza bicolor A}2] H r r
P. apuilinum var. latiusculum AL H r
Melampyrum roseum FHLgwE H +
Osmorhiza aristata A& AE H + r r
Cocculus trilobus Wgolgd = 81 r +
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Table 11 .Pinus rigida community

Serial No. ) R 5 6 7 8
Quadrat size(m’) ZA WA 100 100 100 100
Height of tree-1 layer(m) nE= =0 10 8 10 7
Coverage of tree-1 layer(%) WEZF I= 85 75 85 50
Height of tree-2 layer(m) ofuEF Fo] 6 6 6 5
Coverage of tree-2 layer(%) oluEZF I 50 85 50 50
Height of shrub layer(m) HEZF =o 2 3 2 4
Coverage of shrub layer(%) #ES I 40 50 40 70
Height of herb layer(cm) ZES F9]
Coverage of herb layer(%) ZES Y= 60 50 60 40
Number of species =3 T 5 14 14 14 15
Differential species of Community
pinus rigida ddaur | 1| 3 | 3 | 3 | 3
Companions
Pinus densiflora N T1,T2 1 + + 1
Quercus mongolica Az T1,T2 + 1 + +
Quercus acutissima ey T1,T2 + + + +
Fraxinus rhynchophylla EFULU T1,T2 r r r r
Lindera obtusiloba A 735 T2,S +
Rhododendron schlippenbachii A& S + + +
Stephanandra incisa = U S + + + +
Smilax china vy = S + r + +
Weigela subsessilis B S + +
Carex sidersticta ALz H + r + r
Spodiopogon cotulifer 71 &A1) H + +
Aster scarber 23 H r r
Pimpinella brachycarpa U= H r
Melampyrum roseum FH g wE H r r r
Carex humilis A S H r r
Arundinella hirta A H r
Festuca ovina Aold H r
Spodiopogon sibiricus S5 H r
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Table 12. Quercus sp. community

Serial No. A RS 9 10
Quadrat size(m’) ZA A 100 100
Height of tree-1 layer(m) nEF Eo - -
Coverage of tree-1 layer(%) nEEF I - -
Height of tree-2 layer(m) ol E = o 5 6
Coverage of tree-2 layer(%) ol EZ= ¥ = 15 20
Height of shrub layer(m) HES Fol 3 2
Coverage of shrub layer(%) #ES I 80 85
Height of herb layer(cm) ZES F9] - -
Coverage of herb layer(%) ZES Y= 45 50
Number of species =4 F 15 18
Differential species of Community
Quercus sp. U5 T1, T2 2 2
Companions
Quercus acutissima RS T1, T2 2 2
Quercus mongolica NEagR e T1, T2 + +
Castanea crenata v T2, S + 1
Pinus densiflora ENEES T2, S 1 1
pinus rigida Bl =R A T2, S r
C. heterophylla var. thunbergii IS e S 2 1
Lindera obtusiloba A7 S 1 r
Styrax japonica ] S L5 S r r
Rhododendron schlippenbachii A& S 1 1
Stephanandra incisa e S 1 1
Smilax china g e = S r +
Disporum smilacinum off 7] 1} H r
Staphylea bumalda IFUF S + 1
Miscanthus sinensis A H +
Dioscorea batatas Bl H r
Pteridium aquilinum var. latiussculum LAY H +
Setaria viridis oA E 81 r
Carex sidersticta AFZ H + +
Spodiopogon cotulifer 715 H r
Digitaria sanguinalis Hlej o] H r r
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Table 13. Mixed stand forest community

Serial No. ) R 5 6 7
Quadrat size(m’) ZA WA 100 100 100
Height of tree-1 layer(m) wEZF =o - - -
Coverage of tree-1 layer(%) EE I - - -
Height of tree-2 layer(m) ofal & ZF =0 6 5 6
Coverage of tree-2 layer(%) ol &= ¥ 15 15 20
Height of shrub layer(m) HES Fol 3 3 2
Coverage of shrub layer(%) #ES I 80 80 85
Height of herb layer(cm) ZES F9) - - -
Coverage of herb layer(%) ZES Y= 50 45 50
Number of species =4 F 18 14 18
Differential species of Community

g5y | 128 |

Companions
Pinus densiflora A2~ 9] U 2 1 2
C. heterophylla var. thunbergii 7 o5 1 2 1
Pinus thunbergii =& T2, S r r
Pinus densiflora e T2, S r
pinus rigida Bl =R A T2, S r r
Quercus mongolica A s T2, S + r +
Quercus acutissima i T2, S + +
Lindera obtusiloba A7 S r 1 r
Styrax japonica S L5 S r r r
Rhododendron schlippenbachii A& S 1 1 1
Stephanandra incisa = U S 1 1 1
Smilax china g = S + r +
Disporum smilacinum off 7] 1} H r
Staphylea bumalda IFU S 1 + 1
Miscanthus sinensis A H r
Dioscorea batatas u} H r r
Pteridium aquilinum var. latiussculum LAY H r +
Setaria viridis oA E 81 r r
Carex sidersticta AR H + + +
Spodiopogon cotulifer 715 H r r
Digitaria sanguinalis Hlej o] H + r r
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Table 14. Standing crop and pure output by green tract of land map.
(Middle point area)

Dimension Composition Standing crop Pure output

Division
DGN (m?) (%) (ton) (ton/year)

0 72,009 4.5 - -

1 217,386 13.7 110.9 50.0
2 891,062 56.2 1,497.0 819.8
5 233,172 14.7 541.0 170.2
6 57,483 3.6 382.8 69.0
7 115,050 7.3 698.4 65.6

Total 1,586,162 100 3,230.1 1,174.6

Table 15. Standing crop and pure output by green tract of land map.
(Wide point area)

Dimension Composition Standing crop Pure output

Division
DGN (m?) (%) (ton) (ton/year)
0 3,510,017 41.3 - -
1 1,107,385 13.0 564.8 254.7
2 1,866,414 22.0 3,135.6 1,717.1
5 47,108 0.6 109.3 34.4
6 _ _ _ _
7 1,965,145 23.1 11,928.4 1,120.1
Total 8,496,069 100 15,738.1 3,126.3
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Class Equisetinae
Order Equisetales
Family Equisetaceae
FEquisetum arvense L. o} * G

Class Filicineae
Order Filicales

Family Osmumdaceae

Osmunda japonica Thunb. * H
Osmunda japonicum (Thunb.) Sw. * G
Family Pteridaceae

Dennstaedtia wilfordii (Moore) Christ. o * G
Pteridium aquilinum var. ) G

Family Aspidiaceae

Athyrium niponicum (Mett.) Hance * G
Cyclosorus acuminatus (Houtt.) Nakai ) G
Cyrtomium fortunei J. Smith * G
Dryopteris bissetiana (Bak.) C. Christ. * CH
Dryopteris erythrosora O. Kuntze * G
Dryopteris lacera (Thunb.) O. Kuntze o} G

Family Aspleniaceae
Asplenium incisum Thunb. ) * H

Class Gymnospermae
Subclass Coniferophytae
Order Ginkgoales
Family Ginkgoaceae
Ginkgo biloba L. o * M 2]
Order Coniferales
Family Pinaceae

Pinus thunbergii ) *

Pinus densiflora S. et Z. ) * M

pinus rigida Mill. ) * M Al
Family Cupressaceae

Juniperus chinensis L. ) M 1,2
Juniperus rigida S. et Z. ) * M

Thuwja orientalis L. ) M v,
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Class Angiospermae
Subclass Dicotyledoneae
Order Salicales
Family Salicaceae
Populus tomentiglandulosa T. Lee ) M 2]
Salix gracilistyla Miq. ) * N
Salix pseudo-lasiogyne Lev. ) M
Order Fagales
Family Betulaceae
Alnus firma S. et Z. ) * M 2]
Alnus Japonica Steud. o M
Corylus heterophylla var. rhunbergii Bl. ) M
Family Fagaceae
Castanea crenata S. et 7. o * M 2]
Quercus acutissima Carruth. o * M
Quercus dentata Thunb. o M
Quercus serrata Thunb. o * M
Order Urticales
Family Ulmaceae
Ulmus davidiana var. japonica Nakai ) * M
Zelcova serrata Makino o * M
Family Moraceae
Morus alba L. e} * 2]
Family Cannabinaceae
Humulus japonicus S. et Z. o * Th
Family Urticaceae
Pilea hamaoi Mkino o * Th
Urtica thunbergiana ) * H
Boehmeria spicata ) * Th
Order Polygonales
Family Polygonaceae
Bilderdykia dumetora (L.) Dum. o) H 7
Persicaria blumei Gross o * Th
Persicaria conspicua Nakai e) H
Persicaria viscosa H. Gross. o * Th
Persicaria filiforme Nakai ) H
Persicaria hydropiper (L.) Spach e} * Th
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Persicaria perfoliata H. Gross ) * Th
Persicaria sieboldi Ohki o * Th
Persicaria thunbergii H. Gross ) * Th
Persicaria senticosa Gross o * Th
Polygonum aviculare L. ) * Th 7
Rumex crispus L. ) * H A
Rumex acetosella L. O * H 7
Rumex acetosa L. O H 7
Rumex obtusifolius )
Order Centrospermales
Family Chenopodiaceae
Chenopodium album var. centrorubrum Makino o * Th
Suaeda asparagoides ) * Th =]
Suaeda maritima * Th |
Suaeda japonica * Th =]
Salicornia herbacea * Th o
Family Amaranthaceae
Lachyranthes japonica (Miq.) Nakai e) H
Amaranthus mangosstnaus ) * Th
Amaranthus retroflexus ) * Th 7
Amaranthus lividus L. * Th
Family Phytolaccaceae
Phytolacca esculenta * Th
Phytolacca americana L. ) Th 7
Family Portulacaceae
Portulaca oleracea 1. o * Th
Portulaca grandiflora Hooker ) * Th
Family Caryophyllaceae
Arenaria serphyllifolia L. ) * Th
Cerastium glomeratum ) H A
Stellaria media(L.) CYRILLUS o) *
Stellaria alsine var. undulata Ohwi o * Th
Stellaria aquatica Scop. ) * H
Order Ranunculales
Family Ranunculaceae
Ranunculus japonicum THUN ) * H
Ranunculus quelpaertensis (Lev.) Naki ) * H
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Thalictrum aquilegifolium L. ) * G
Pusatilla koreana NAK o} * Ch
Clematis apiifolia DC. ) N
Clematis mandshurica MAX. o * N
Family Berberidaceae
Caulophyllum robustum Max. ) * G
Family Lardizabalaceae
Akebia quinata Decne. ) N
Family Menispermaceae
Menispermum daricum o * N
Sinomium acutum Rehd. et Wils. o * N
Family Lauraceae
Lindera obtusiloba Bl. o N
Order Papaverales
Family Papaveraceae
Chelidonium majus var. asiaticum(Hara) Ohwi e} * Th
Family Fumariaceae
Corydalis ternata NAKAI ) * G
Corydalis heterocarpa var. japonica * G
Corydalis speciosa Max. ) Th
Family Cruciferae
Capsella bursa-pastoris (L.) Medicus ) * Th
Capsella lyrata BUNGE ) * Th
Rorippa islandica L. o * H
Draba nemorosa var. hebecarpa Lindbl ) * Th
Lepidium apetalum Willd ) Th A
Lepidium virginicum ) Th A
Sinapis arvensis o Th A
Order Rosales
Family Crassulaceae
Orostachys japonicus Fisch. * E
Sedum polytrichoides Hemsl. ) E
Sedum dryzifolium L. * H
Family Saxifragaceae
Astilbe chinensis var. davidii Fr. * H
Deutzia parviflora Bunge * N
Philadelphus schrenckii Rupr. ) N
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Family Platanaceae

Platanus orientalis L. * M 2]
Platanus occidentalis L. * M 2]
Family Rosaceae

Agrimonia pilosa Ledeb. ) H
Duchesnea chrysantha (Zoll. et Mor.) Miquel e} H

Geum japonicum Thunb. * H
Potentilla fragaioides var. major Max. ) H
Potentilla Kleiniana Wight et Arnott ) H

Prunus sargentii Rehder * M

Prunus leveilleana e} *

Prunus serrulata var.  spontnnea (MAX.) WILS. O *

Rosa multiflora Thunb. ) * N

Rosa rugosa THUNB *

Rubus crataegifolius Bunge ) * N

Rubus oldhami Miq. * N

Rubus parvifolius L. ) N

Rubus coreanus Miq. * N
Sporaea miyabei Koidz. ) H
Stephanandra incisa Zabel o * N

Spiraea prunifolia var. simpliciflora Nakai ) * N
Family Leguminosae

Amphicarpaea edgeworthii var. trisperma Ohwi ) * Th

Cassia mimosoides var. nomame Makino o * Th
Desmodium oxyphyllum DC. ) G
Kummerowia striata (Thunb.) Schindl. O H
Lespedeza cyrtobotryamiq * N
Lespedeza bicolor Turcz. o * N
Lespedeza maximowiczii Schneid. o * N
Lespedeza cuneata G. DON. o} * CH
Pueraria thunbergiana Benth e) * N

Robinia pseudo-acacia L. e) * M 2 9
Amorpha fruticosa o} N 7
Asechynomene indica LINNE * CH

Trifolium pratense e) CH A
Trifolium repens L. e) * CH A
Albizza jullbrissin DURAZZ. ) * M
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Medicago hispida ) Th A
Astragalus sinicus o Th A
Order Geraniales
Family Geraniaceae
Geranium nepalense subsp. thunbergii Hara ) H
Family Oxalidaceae
Oxalis corniculata L. O * G 7
Family Rutaceae
Zanthoxylum schinifolium S. et Z. ) * N
Zanthoxylum piperitum A. P. DC. ) * N
Poncirus trifoliata RAFIN. ) * N 2]
Family Euphorbiaceae
Phyllanthus ussuriensis * Th
Securinega suffrutisosa (Pallas) Rehder ) * N
FEuphorbia supina ) Th A
Order Sapindales
Family Anacardiaceae
Rhus trichocarpa Miq. * M
Rhus chinensis Mill. o M
Rhus verniciflua Stokes o) * M 2]
Family Celastraceae
Celastrus orbiculatus THUNB o} * G
Euonymus altus L. * N
FEuonymus alatus for. ciliato—dentatus Hiyama ) * N
Family Staphyleaceae
Staphylea bumalda DC. ) M
Family Aceraceae
Acer pseudo-sieboldianum (Paxton) Kom. o * M
Acer palmatum THUNB. o * M
Family Balsaminaceae
Impatiens balsamina Miq. * H
Order Rhamnales
Family Vitaceae
Parthenocissus tricuspidata (S. et Z.) Planch. e} * M
Ampelopsis heterophylla S. et Z. *
Vitis coignetiae Rupr. ) *
Vitis amurensis Rupr. * M
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Order Malvales
Family Malvaceae
Hibiscus svyliacus L. e} * N 4,4
Althaea rosea CAV. ¢ * H 2]
Malva sinensis var. mauritiana o H 7
Malva pussila o H 7
Order Parietales
Family Actinidiaceae
Actinidia arguta Planch. ) M
Family Theaceae
Camellia japonica L. ) * M
Eurya japonica THUNB ) * N
Family Violaceae
Viola acuminata Ledeb. o H
Viola keiskei Miq. * H
Viola mandshurica W. Becker o * H
Order Myrtales
Family Onagraceae
Oenothera odorata Jacq. ) * H A
Oenothera odorata Jacq. var. ) H A
Family Lythraceae
Lagerstroemia indica L. o * M 2]
Lythrum anceps * H
Order Umbellales
Family Araliaceae
Aralia elata Seem. o * M
Family Umbelliferae
Angelica decursiva o * N I
Angelica dahurica *
Oenanthe javanica (Bl.) DC. o) * H A
Osmorhiza aristata (Thunb.) Makino et Yabe O H
Peucedanum terebinthaceum Fisch. * H
Family Cornaceae
Cornus controversa Hemsl. o M
Order Ericales
Family Pyrolaceae
Pyrola japonica Klenze * H
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Family Ericaceae
Rhododendron mucronulatum Turcz. o * N
Rhododendron schlippenbachii Max. ) * N
Rhododendron yedoense var. poukhanense (Lev.) Nakai * N

Order Primulales
Family Primulaceae
Lysimachia clethroides Duby ) H
Lysimachia barystachys BUNGE * H
Order Ebenales
Family Ebenaceae
Diospyros kaki Thunb. ) * M 2]
Family Symplocaceae
Symplocos chinensis for. pilosa (Nakai) Ohwi ) * N
Family Stymplocaceae
Styrax japonica S. et Z. ) * M
Order Gentianales

Family Oleaceae

Fraxinus rhynchophylla Hance * M
Ligustrum obtusifolium ) * N
Forsythia koreana o * N 2]

Family Gentianaceae

Gentiana scabra var. buergeri (Miqg.) Max. * H
Order Tubiflorales

Family Convolvulaceae

Cuscuta japonica Chois. ) Th
Calystegia japonica (THUNB.) CHOISY e} * H
Calystegia soldanella Roem. et Schult. * H
Ipomoea purpurea o} H 7

Family Borraginaceae
Trigonotis peduncularis Bunge ) H

Family Verbenaceae

Callicarpa japonica Thunb. * N
Clerodendron trichotomum THUNB. o * N
Family Labiatae

Agastache rugosa (Fisch. et Meyer) O. Kuntze * H
Isodon excisus (Max.) Kudo * H
Isodon japonica (Burm.) Hara e} H
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Lamium album var. barbatum (S. et Z.) Fr. et Sav. O H 7
Leonurus sibiricus L. o Th
Mosla dianthera Max. o Th
Mosla punctulata (Gmel.) Nakai O Th
Scutellaria indica L. o H
Clinopodium chinensis var. parviflorum Max. * H
FElsholtzia patrini GARCKE * Th
Prunella vulgaris var. lilacina NAKAI ) * H
Lamium amplexicaule O * H 7
Family Scrophulariaceae
Mazus pumilus (Burm. F.) var. Steenis O Th
Melampyrum setaceum Max. *
Paulownia coreana Uyeki e) M SHE 2]
Veronica polita var. lilacina (Hara) Yamazaki o Th
Veronica persica ) Th A
Veronica hederifolia ) Th 7
Order Plantaginales
Family Plantaginaceae
Plantago asiatica L. ) * H
Order Dipsacales
Family Phrymanceae
Asperula maximowiczii Kom o} H
Galium spurium L. ) Th
Family Caprifoliaceae
Lonicera japonica Thunb ) * N
Viburnum wrightii Miquel e) M
Weigela subsessilis L. H. Bailey e} * N s
Family Compositae
Chrysanthumum morrfolium RAMAT ) * H
Coreopsis tinctoria o * H 7
Ambrosia artemisiifolia var. elatior ) * Th 7
Artemisia capillaris Thunb. ) * H
Artemisia wayomogi Kitamura * Ch
Artemisia japonica Thunb. ) H
Artemisia keiskeana Miq. ) * H
Artemisia montana Pampan. * H
Artemisia princeps Pampan. ) * H
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Artemisia stolonifera (Max.) Kom. * H
Aster yomena MAKINO ) * G
Aster ciliosus KITAMURA o} * G
Aster subulatus var. sandwicensis o H 7
Bidens frondosa L. ) * Th o
Bidens tripartita L ) * Th
Cirsium japonicum var. ussriense Kitamura o G
Erigeron annuus (L.) Pers. o * Th 7
Erigeron canadensis L. o * Th 7
Erigeron bonariensis L. o * Th A
Conyza sumatrensis ) Th 7
Cosmos bipinnatus CAV. ) * Th A
Eupatorium chinense var. simplicifolium Kitamura * H
Lactuca indica var. laciniata (O. Kunze) Hara O Th
Lactuca raddeana Max. o Th
Ixeris dentata (THUNBERG) NAKAI O * H
Sonchus oleraceus L. o * Th 7
Sonchus asper e) * Th A
Erechtites hieracifolia ) Th 7
Senecio vulgaris ) Th A
Lactuca scarriola o Th A
Syneilesis palmata (Thunb.) Max. o G
Taraxacum mongolicum H. MOZZ. ) * H
Taraxacum officinale o} H 7
Youngia sonchifolia Max. 1L ) * Th
Youngia japonica ) * Th
Class Angiospermae
Order Graminales
Family Gramineae
Arthraxon hispidus (Thunb.) Makino e} Th
Alopecurus aequalis var. amurensis ) * H 7
Bromus unioloides o Th A
Dactylis glomerata ) * Th A
Echinochloa crusgalli (L.) Beauv. ) Th
Echinochloa crvsgalli var. fromentocea WIGHT. ) * Th
Eragrostis ferruginea (Thunb.) P. Beauv. ) * H
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Festuca rabra o H 7
Fesstuca ovvina * Th
Festuca myuros ) H A
Imperata cylindrica var. koenigii Durand et Schinz. ) * H
Lolium multiflorum ) H 7
Lolium perenne ) H A
Melica nutans L. o H
Melica onoei Fr. o H
Miscanthus sinensis var. purpurascens Rendle ) * H
Oplismenus undulatifolius (Ard.) Rcem. et Schult ) H
Oryza sativa L. ) * Th
Paspalum distichum var. indutum ) H A
Pennisetum alopecuroides (L.) Spreng ) * H A
Pharagmites communis Trin. o} * G 4
Pharagmites ajponica Steud. ) G
Poa annua o Th A
Poa sphondylodes ) * H
Pseudosa japonica MAKINO * Th
Sasa borealis (Hack.) Makino * N
Setaria glauca (L.) Beauv. o Th
Setaria viridis (L.) Beauv. o) * Th 7
Spodiopogon coturifer (Thunb.) Hack o * H
Spodiopogon sibiricus Trin. ) H
Themeda triandra var. japonica MAKINO * H
Zoysia japonica Steud. ) * H
Family Cyperaceae
Scirpus fluviatilis (TORR.)A. GRAY. * G -
Scirpus triangvlatus ROXB. le) * HH T
Scirpus triqueter L. le) * HH T
Cypervs amurensis MAX. ) * Th
Cypervs brevifolia var. leiolepis HARA. * H
Carex bostrychostigma MAX. ) * H
Carex lanceolata A. GRAY. o * H
Carex humilis o * H
Carex sidersticta o * H

Order Arales

Family Lemnaceae
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Spirodela polyrhiza (L.) SCHLEID e} * HH 5
Lemna paucicostata HEGELM * HH +
Order Farinales
Family Commelinaceae
Commelina communis L. o * Th
Order Liliales
Family Juncaceae
Juncus effusus var. decipiens Buchen. ) * H
Luzula capitata (Miq.) Migq. e} H
Family Liliaceae
Allium thunbergii G. Don * G
Disporum smilacinum A. Gray ) * G
Disporum viridescens (Max.) Nakai o G
Hemerocallis fulva ) * G
Liriope platyphylla Wang et Tang ) * G
Polygonatum odoratum var. pluriflorum Ohwi ) G
Silax china L. o * N
Silax sieboldii Miq. ) N
Smilax riparia var. ussuriensis Hara et T. Koyama ) H
Family Dioscoreaceae
Dioscorea batatas Decne o} G
Dioscorea nipponica Makino * G
Family Iridaceae
Iris nertschinskia LODDIGES o * G
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