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Four-year Survey on Transitions of the Life Form of
Plants after Developing Human-made Wetlands along
Boknaecheon of Juam Lake'
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ABSTRACT

Employing the Numata-type life form, the paper analyzed changes of plants for 4 years at the Human-made
Wetlands along Boknaecheon of Juam Lake since its creation. The number of the species planted at the
Human-made Wetlands along Boknaecheon of Juam Lake, which was completed in December 2002, were 15
in total including, 10 families, 13 genera, 12 species and 3 varieties. As for the three-featured life forms of the
planted species, there were 6 perennial hydatophytes, recording the biggest number of species in dormancy
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form; species each of Rs, Rs, Ra.; respectively in radicoid from; 20 species of geomantic dissenminule form
(D1) in disseminule form and erecred type(e) existed the most in growth form. With regard to the 3 features of
life form identified during the final year of the monitoring that lasted 5 years after the completion of the
Wetlands, the number of species and individuals was found to have increased but there was no significant
change of tendency as against the composition ration(%) of life form. There were 43 species of therophytes (Th)
that covered 24.29% in dormancy form, while Rs was prevalent in radicoid form and D4, Dy, and D; 4 comprosed
77.39% of the whole disseminule form. Growth form was surveyed in the order of erected type (e), bunch type
(1), temporal rosette type (pr), branch type (b) and straight rosette type (ps) and these species comprised 64.97%
of the whole flora. Consequently, in case of the artificial wetlands along the Boknaecheon of Juam Lake, it
turned out that the vegetation type in which pioneer species of succession, or gradually stabilized perennial
vegetation favoring Wetlands because the higher dormancy form has its perennial plants' composition ratio
getting, the more its succession is progressing. Even though single grained plants (Rs) belonging to radicoid in
breeding form, succession is predicted to take place considering the fact that they actually belong to R4 plants
like Phragmites japonica that form a connection on the surface of the earth. In addition, it is judged that
geomantic disseminule form (D)) conveyed by water and gravitational disseminule form favored by the
development of waterside woody plants (Ds) seem to be better fit to this area in desseminule form. As for growth
form, bunch type (t) is judged to become prevalent on the Wetlands while a good variety of phanerophytes will
coexist on the earth due to artificial as well as natural disturbances.

KEY WORDS : DORMANCY FORM, RADICOID, DISSEMINULE FORM, GROETH FORM
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Figure 1. A site map of the Human-made Wetlands
along Boknaecheon of Juam Lake
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Figure 2. A photo taken from a satellite of the
Human-made Wetlands along Boknaecheon

of Juam Lake
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Table 1. Species planted at the Human-made Wetlands along Boknaecheon of Juam Lake

Family Species planted Family Name Scientific Name L I;fe formD G
FE3 o715 Typhaceae Typha angustata HH Ras D, t
| 3} =994 Gramineae Miscanthus sacchariflorus H R; D t
z Phragmites communis HH Ria Dy e
gygE Phragmites japonica HH Ry D; e
= Zizania latifolia H Ry D, t
A3 M Earede]  Cyperaceae Scirpus trigueter HH Ras D14 e
5Z23 LSBT Iridaceae Iris pseudoacorus G R; Ds ps
S/RERR e AHE Salicaceae Salix gracilistyla N Rs Dy b
¥ & Salix pu rpurea var. japonica N Rs D b
A3 ! Nymphaeaceae  Nymphaea tetragona var. angusta HH R3 Dy e
ks BAE Lythraceae Lythrum anceps G Ros Das e

Ak 1t ajnt] Umbelliferae Oenanthe javanica HH R4 Di4 p-ps
s L7Foj@]dE Gentianaceae  Nymphoides peltata HH(rd) Rs D, b
=3} £E o] Compositae Aster incisa Ch R3 Dy pr
a5z Inula britannica var. chinensis G Rs D, e

* L: Life form, R: Radicoid form, D: Disseminule form, G: Growth form
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Figure 3. Changes in Dormancy form since creation
of the Human-made Wetlands
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Figure 5. Changes in Disseminule form since creation
of the Human-made Wetlands
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Figure 6. Changes in Growth form since creation of the Human-made Wetlands
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Appendix 1. List of vascular plants of the Human-made Wetlands along Boknaecheon of Juam Lake

p A Species Life form
Family Scientific Name 2004 2005 2006 20074
planted L R D G
Equisetaceae <) 3 Equisetum arvense A7) 0 0 @ 6] G R:z Dy e
Marsileaceae v 7tekk  Marsilea quadrifolia ) 7} ¢} HH R:; D e
Salviniaceae Aol7ve| 2} Salvinia natans o) 71 0 HH(Th) R; D: nb
Typhaceae 2 ET Typha angustata o 7| L& 0 0 0 ¢ HH Ros Dy t
Typha orientalis =2E 0 o] o] HH Ros Dy t
Sparganiaceae S5-I Sparganium stoloniferum SAE 0 0 0 0 HH Rs Dis ps
Potamogetonaceae 7} 2 3+ Potamogeton distincutus 7+l 0 G 0 G HH Rz Dy r
Potamogeton fryeri A7 ) ] o] HH Rzs Dy r
Potamogeton crispus = 0 HH R,s Dy e
Potamogeton brechtoldii Al 0 HH Rs Dy e
Alismataceae e Aba} Alisma plantago-aquatica var. orientale 7174 o) €&} A} o ¢ 0 HH Rs D r
Sagittaria aginashi HE O O ] 0 HH Rs Dy r
Hydrocharitaceae A}2}2&3}  Hydrocharis dubia Ao}E 0 0 O @) HH Ry; Dy pr
Hydrilla verticillata HAg 0 0 0 O HH Rs Dy e
Ottelia alismoides E 72 7 o] 0 0 0 O HH(Th) Rs Dy r
Gramineae v 7} Agropyron tsukushinense var. transiens k] o Th(w) Rs Dy t
Agropyron yesonense Py Rel] O Th(w) Rs Ds t
Alopecurus aequalis var. amurensis S = o} 0 0 Th(w) Rs Dis t
Arundinella hirta A 0 o 0 0 H Ros Dy t
Digitaria sanguinalis d}-2j o] 0 o] o] O Th Rse Dsi tp
Digitaria violascens HENE 0 0 0 0 Th Rs Dy tp
Echinochloa crusgalli var. echinta =1 O 0 O HH(Thw) Rs Dygs t
Echinochloa curs-galli =1 0 0 0 ¢ HH(Th) Rs Dis tp
Eleusine indica Shafgj o) 0 0 0 Th Rs Dy t
Eragrostis ferruginea 19 C ¢} 0 O H Ry Dy t
Imperata cylindrica var. koenigii jus o) 0 O G Rz Dy e
Isachne globosa 71 A= 0 0 o] o} H Rz3 Dia  tp
Leersia japonica UrAE 0 0 0 0 HH Rys Dia  tp
Lolium perenne sy 0 0 0 Th(w) Rs Ds t
Miscanthus sacchariflorus A 0 0 0 0 H Ry Dy t
Miscanthus sinensis var. purpurascens I A) 0 C 0 O H R Dy t
Oplismenus undulatifolius FE2ZNE O 0 0 O H R« D2 P
Panicum dichotomiflorum o271 % O o} 0 O Th Rs Ds bp
Pennisetum alopecuroides Fae ! o] o] o] O H Ry D t
Phragmites communis Zr 0 0 C 0 HH Riz D e
Phragmites japonica o) E 0 0 0 ¢} HH R: Dy e
Setaria glauca Z27FolZE O 0 0 0 Th Rs Dy t
Setaria viridis ARSI C 0 0 0 Th Rs Dy t
Sporobolus elongatus A= 0 0 H R;s Dy t
Zizania latifolia = 0 0 0 0 H Rz Dy t
Zoysia japonica Zt] O 0 ¢} 0 H.G Riz Ds tp
Cyperaceae NES Cyperus amuricus FIRSPARD| 0 O O @) Th Rs Dy f
Cyperus glomeratus EHE A O O HH(Th) Rs Dis t
Cyperus iria k=AY O O O HH(Th) Rs Dia t
Cyperus microiria SRz ALY O O O O HH(Th) Rs Diys t
Cyperus orthostachys A HFE AR O O O O HH(Th) Rs D4 t
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Appendix 1. (Continued)

Life form
Family Scientific Name Species planted 20041 20054 20064 2007 R b G
Cyperaceae =S Cyperus sanguinolentus A7) O @) @) O HH(Th) Rs Dy4 t
Eleocharis kuroguwai 247 @] @] @] @] HH Ros  Dig t
Fimbristrylis dichotoma 3l=4)7] O O O O HH(Th) Rs Dja4 t
Fimbristylis miliacea v} &} 2| 7) O O HH(Th) Rs Dis t
Kyllinga brevifolius var. leiolepis utofj 7} ) O O O O HH Ri Dy t
Scirpus fluviatilis w2} 7] O O HH Rosy Dig t
Scirpus tabernaemontani U | O @] @] O HH Rs Dy e
Scirpus triangulatus Fo|#o| O O O O HH R; Diga t
Scirpus triqueter A & 1o O O O O HH Rxs Dig e
Lemnaceae R+ 3} Lemna paucicostata Z ) Fewr 0 o) o O  HH(Th) Rs D; nr
Spirodela polyrhiza Il O o) O O  HH(Th) Rs Di nr
Commelinaceae B 2 AE 3} dneilema keisak Atal & 0 0 ] O HH(Th) Ry Dis bp
Commelina communis o O O O (o] Th Rs Ds bp
Pontederiaceae B2 Monochoria vahinalis var. plantaginea Raa=giih]] @) @) O O HH(Th) Rs Dis ps
Kimcaceae &7 Juncus alatus yE= o) o) e) o) HH R; Dis t
Juncus effusus var. decipiens =E O @] O O HH R; D4 t
Juncus tenuis AZE O O H Ry Das t
Liliaceae L Hemerocallis fulva A9 0 o] o) o) G Rsy Ds t
Iridaceae S Iris pseudoacorus A AT ) ¢} 0 o) G R; Ds  ps
salicaceae L RS Salix gracilistyla AN E 0 0 o] o) N Rs Dy b
Salix purpurea var. japononica IHE O O o] O N Rs Dy b
Cannabinaceae 4} ¥} Humulus japonicus BhAbg o o) @) @) @) Th Rs Dy 1
Polygonaceae vt} E3}  Persicaria blumei el ) o) o) o) Th Rs Di eb
Persicaria hydropiper R O ¢} O O HH(Th) R4y D4y eb
Persicaria lapathifolia 3ol ) O O Th Rs D:s eb
Persicaria nipponenensis gedulEadAl O O O O HH(Th) R4 Ds; eb
Persicaria nodosa 277 O O O O Th Rs D. e
Persicaria senricosa w2 g A7) O O e} e} Th Rs D; bl
Persicaria sieboldii o] It L A] @] O HH(Th) Rsy D4 bl
Persicaria thunbergii erA=(S-l! O O O O HH(Th) R4y D4y bp
Polygonum aviculare ol & O o} O O Th Rs Dy be
Rumex acetosa Lo O H Rs Dy ps
Rumex crispus AT A o) O e} O O H R D; pr
Chenopodiaceae o=}t  Chenopodium slbum var. entrorubrum HolF 0 @) O O Th Rs D, e
Chenopodium ficifolium 9ol @) O Th Rs Da e
Amaranthaceae W|Z3} Achyranthes japonica Arne o) o) o) o) H Rs D, e
Amaranthus lividus EIR=S O O Th Rs D4 e
Phytolaccaceae <}l &3+  Phytolacca americana ol =t zbe) g O o e} G Rs D, e
Aizoaceae ANHE3  Mollugo phentaphylla ESh=2-3 o O o o) Th Rs Dy b-ps
Aizoaceae A E3  Portulaca oleracea ENREIR=3 O e} O O Th Rs Dy b
Caryopyllaceae A1} Cerastium holosteoides var. allaisonense  ZAUELUE @) @) ) O H Rs Dy b
Stellaria alsine var. undulata HE2UE O O O O Th Ry Dy b
Stellaria aquatica & & O O O O Th Rs D, b
Stellaria media L O O O O Th R4 Dy b
Nymphaeaceae =} Nymphaea tetragona var. angusta =9 O @) O O HH R; Dy e
Ceratophyllaceae 5-010} & 3} Ceratophyllum demersum Hojnl2 @) @) @) @) HH Rs D, e




FAZ B dFEA & Y gyl et 4dzte] W3l A 39
Appendix 1. (Continued)
p L Species Life form
Family Scientific Name 20043 2005 2006'H 2007
planted R D G
Ranunculaceae  v|ut2jobAl 8]} Ranunculus chinensis A7 e o) ) O  Th(w) Rs Ds  ps
Ranunculus sceleratus 7t El Ak @) @) HH Rs Dis  ps
Menispermaceae M| 2| H =3 Cocculus trilobus dojrd = O o) o] o N Rxs Dy 1
Papaveraceae  SFHu|a} Chelidonium majus var. asiaticum of) 7| E-Z O G O O Thw) Rs Diz e
Cruciferae A2} gt Cardamine flexuosa var. fallax Z o) O O  Th(w) Rs Ds ps
Cardamine flexuosa Ay o] o} O O O  Thiw) Rs Ds ps
Draba namorosa var. hebecarpa 2t} O O O O Th(w) Rs Dy ps
Rorippa indica A @) O O O  Th(w) Rs Dy pr
Rosaceae e igeilus Duchesnea chrysantha w7 o) @) O O Ch R4 D2 pps
Potentilla fragarioides var. major OFR & O O @) O Ch R3 Ds  b-ps
Potentilla kleiniana 7HEAUE O O O Ch Rs Ds  p-ps
Leguminosae  F3} Aeschynomene indica A= O O O O Th Rs Dy e
Amphicarpaea edgeworthii var. trisperma A O O 0 0 Th Rs D; Ib
Astragalus sinicus 289 O O O Th(w) Rs D; b
Cassia mimosoides var. nomame A= @] C O O Th Rs Ds e
Glycine soja =37 C C O O Th Rs Ds 1-b
Kummerowia striata E5= o} o} O O Th Rs D4 e.b
Lespedeza bicolor -2 O O O O N Rs D, e
Lespedeza cuneata H| O e} O H Rs Dy b
Phaseolus niponensis A (@] (@] O @] Th Rs D; 1
Pueraria thunbergiana 2 e} C O O Ch Rsy  Da I-b
Trifolium repens EVE O O O O Ch Ry Dy p
Vicia terasperma Az 719 O @) O  Thiw) Rs Ds I-b
Geraniaceae F&o|Za  Geranium sibiricum F Lo E 0 0 0 0 H Rs D; ps-b
Geranium thunbergii o] A& O O O O H Rs D;  ps-b
Oxalidaceae Polgta} Oxalis corniculata Yoluk o o) o) o Ch Ri Ds2 pb
Euphorbiaceae  tj=+3} Acalypha australis 7= ) O 0] o) Th Rs D; €
Euphorbia humifusa =] R O O ) O Th Rs D; eb
Vitaceae Exi} Vitis flexuosa PR E=t @) 0 ) M R;  Di2 1
Violaceae A v 3 Viola mandshurica REIEC o} O O H Riwy D3 r
Lythraceae oA E) Lythrum anceps HAE O O O ¢} G Ros  Dag e
Rotala indica ojr] & O O O  HH(Th) R4 Dis pb
Hydrocaryaceae vl 31} Trapa japonica IR o] o) 0 O HH(rtd) Rs Dz p-b
Onagraceae vyt Ludwigia prostrata o Fuhs 0O @) @] O HH(Th) Rs Dig e
Oenothera odrata wbo| & O @) O O  Thw) Rs D4y pr
Haloragaceae  7Jju| gt Myriophyllum verticillatum B4 @] o) o] HH Rz Dy b
Umbelliferac ~ AF3 ¥} Hydrocotyle maritima AT ato] O O O o Ch Ri Da p
QOenanthe javanica o)L}z O e} O O HH Ry Dis  p-ps
Sium suave NEtE O O O O HH Rs Dy ps
Gentianaceae  -2H7} Nymphoides peltata EEolgdE O 0 o) O  HH@rd) Rs D b
Asclepiadaceae Wt7Vel3  Metaplexis japonica =S| O 0 o o G Ros Dy e
Convolvulaceae |23} Calystegia hederacea of) 7] wj) £ o o o) o) G Rys Dsa 1
Cuscuta japonica A AT O Th Rs D I
Cuscuta australis ALY AR o} O O Th Rs D4 1
Boraginaceae X} X3} Trigonotis peduncularis Zulg] O @) @] @) They Rs Dy b
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Appendix 1. (Continued)

Life form

Family Scientific Name Species planted 20044 2005 2006 2007d R 5 G

Labiatae E2EZ3 Lamium amplexicaule FduE @ O Th(w) Rs Dy b
Leonurus sibiricus ol x O O  Th(w) Rs D, pr

Mosla dianthera ANE O O O O Th Rs D, e,b

Mosla punctulata ENE (@] (@] O 0] Th Rs D3 [
Prunella vulgaris var. lilacina 2E O O O O H Ra Ds;  p-ps

Salvia plebeia v X2 7] O O O  Th(w) Rs Ds ps

Stachys riederi var. japonica AE O O O H Ros Ds e

Solanaceae Astat Lindernia macrantha =59F o o) 0 O HH(Th) Rs Dis  bp
Mazus pumilus F20] 0 @) O  Th(w) Rs Ds  b-ps

Veronica anagallis-aquatica EEANGE O  Th(w) Rs D, e

Veronica arvensis ANEdE @) O O  Th(w) Rs Dy b

Veronica didyma var. lilacina NedsE O O O O  Thiw) Ry D4 b-p

Veronica persica 2NEdE ¢} ¢} O OC  Thw) Rs D4 €

Veronica undulata EANYE e} O O Th(w) Rs Dy €

Lentibulariaceae S} Utricularia japonica Zar O ) @ @ HH Rs D, P
Acanthceae FAmald2 3} Justucua procumbens HAruagdz o} o} O O Th Rs D; b-p
Plataginaceac &7 oj1} Plantago asiatica Z A o] e} O O O H Ri) Da4 r
Compositae =+3}3 Ambrosia trifida x| & 0] @) O Th Rs D4 e
Artemisia feddei Y O O O O Ch Ras Dy pr

Artemisia princeps var. orientalis e O 0O @] O Ch Ros D, pr

Aster yomena ZHAo| @) O @) @) Ch R; Ds pr

Bidens bipinnata e e o} O O O Th Rs D, e

Bidens frondosa o]t 7FekAlE] e} O ¢} O Th Rs Di> e

Bidens tripartita 7H ALY o} O O O Th Rs D> e

Carpesium abrotanoides el = O O  Th(w) Rgs D, e

Coreopsis lanceolata A= o H Rs Dy e

Cosmos bipinnatus HARA O O O O Th Rs D e

Eclipta prostrata LS O O O O Th Rs D4 e

Erageron annuus Mz O O O O Th(w) Rs Dy pr

Erageron canadensis Tz O O O O Th(w) Rs D, pr

Erechitites hieracifolia F2LAUE O O O O Th Rs Dy e
Gnaphalium affine & O @) O Ch Rs D, psb

Helianthus tuberosus o O O O G Rsgy Dy €

Hemistepta lyrata Z) A7) O O O O Th(W) Rs D, pr

Inula britannica var. chinensis 2E2 e} O e} G Rs D: e

Ixeris dentata 2414 O O O H Rs Dy ps

Lactuca indica var. laciniata s O O O O Th Rs Dy pr

Lactuca raddeana 7H=Qit 5wy} O O O O  Thiw) Rs D, pr

Sonchus oleraceus B 7F R % @ O O O ThW) Rs Dy pt

Taraxacum mongolicum NEY O O O O H Rsw) D, T

Taraxacum officinale A okul &g O O O O H Riwy D1 r

Youngia japonica o) O @] O O Th(W) Rs Dy ps




