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Abstract

Aquatic and riparian vegetation of river ecosystems are very important both in ecological and management
perspectives. Vegetation surveys were conducted to understand the characteristics of riparian vegetation in the
mid and lower reaches of the Nakdong River, Korea. A total of 68 families and 260 species were identified
at eleven survey sites. The numbers of taxa were similar to those reported in a previous survey in 1996,but
the percentage of naturalized plants increased more than two times compared to that in the previous survey.
Survey sites near Yangsan Bridge and Nambu Park in Yangsan showed the highest percentage of naturalized
plant species. Urbanization indices of the survey sites were high at 18.8% on average. Therophytes were the
most dominant plant life form at the survey sites with 39.2% of total plants identified, followed by phaner-

~ophytes (19.2%), hemicryptophytes (18.9%), aquatic plants (13.9%), cryptophytes(5.8%), and chamaephytes

(3.1%). The relative composition of hemicryptophytes decreased whereas those of therophytes and chamae-
phytes increased compared to those in the survey in 1996. This may be due to increase in dryness of riparian
soils or degradation of riparian areas. Plant compositions at sites near Jeokpo Bridge and Hwoicheon suggest
that the composition and distribution of riparian vegetation are affected by land use pattern surrounding riparian
arcas or human accessibility to the areas.

Key Wonds : Riparian vegetation, Plant life form, Nakdong-River, Aquatic plant, Naturalized plant
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Fig. 1. Location map of survey sites in the Nakdong River.
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Table 1. Characteristics of survey sites in the Nakdong River
. Width of o
Survey site GPS coordinates  Aspect Slope S.Oll terrace land on Origin
of levee moisture the river of levee
. N35 43.383 Slightly Artificial
H =]
oicheon E128 16.711 w 32 moist 80 m and natural
Left side N35 31.860 Slightly
° - Natural
Jeokpo  (Changnyeong) E128 21.520 w 20 dry 50-70 m atura
Bridge  Right Side N35 31.604 Slightly
’ ° Artificial
(Hapcheon) ~ EI128 21.547 E 39 dry I m rificia
N35 19.922 Slightly .
-30° 12 fi
Yangsan South park F129 01.293 E 25-30 dry 0 m Artificial
cheon N35 21.413 Slightly
. . i 0o Astifici
Yangsan Bridge E129 02.207 E-W 35-40 dry 40 m rtificial
—_— N35 13.606 N Severely -
West Riparian wetland E128 57343 S 25-30 moist 2 m Artificial
Nakdong
fver Apandoned N35 09.160 E i Severely I'm i
rice field E128 53.962 moist
. N35 18.665 R Slightly Artificial
N"kd"n{% Maeri E128 58.301 E 29-40 moist Im and natural
river mam N35 18.093 Slightl Artificial
stream : -45° 1ghtly
Mulgeum F128 58.923 W 10-45 moist Im and natural
. . N35 17.151 Severely
Nakdong river link canal E129 00.658 W - moist 1 m -
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Fig. 2. Frequency of occurrence(a) and number of species(b) of plants in the mid and lower reaches of the Nakdong

River.
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Table 2. Number of indigenous and naturalized plant species according to the life form in the Nakdong River

.. Life form
Origin - Total
Phanerophytes Chamaephytes Hemicryptophytes Cryptophytes Therophytes Aquatic plant
Indigenous 48 5 4 14 66 34 208
plant (18.5%) (1.9%) (15.8%) (5.4%) (25.4%) (13.1%)  (80.0%)
Naturalized 2 3 8 1 36 2 52
plant (0.8%) (1.2%) (3.1%) (0.4%) (13.8%) (0.8%) (20.0%)
Total 50 8 49 15 102 36 260
(19.2%) (3.1%) (18.9%) (5.8%) (39.2%) (13.9%)  (100%)

Table 3. Number of plant species, percentages of aquatic plants and naturalized plants, and urbanization index at the

survey sites in the Nakdong River

Survey site Number. of Aquatic Naturalized Urbanization
Y plant_species plant (%) plant (%) index
Hoicheon 53 94 24.5 4.5
Jeokpo _ Left side (Changnyeong) 70 8.6 20.0 4.9
bridge  Right Side (Hapcheon)) 35 57 257 3.1
Yangsan South park 90 5.6 344 10.8
cheon Yangsan Bridge 128 8.6 24.2 10.8
West Riparian wetland 56 28.6 21.4 42
Nakdong -
river Abandoned rice field 11 81.8 9.1 0.4
Nakdong Maeri 33 18.2 9.1 1.0
river main
stream Mulgeum 61 23.0 11.5 24
Nakdong river link canal 56 214 214 4.2
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Appendix 1. The list of plants identified in the mid and lower reaches of the Nakdong River, Korea

Family name Scientific name Korean name A|/B|CID|E|F|G|H
Potamogetonaceae | Potamogeton distinctus 7} 0]
Potamogeton oxyphyllus '3 O
Juglandaceae Platycarya strobilacea T )
Solanaceae Solanum_nigrum 7hulz O 0
Spirodela polyrhiza A&y 010
Lemnaceae Lemna paucicostata v ks [¢) 0/0]|0
Juncaceae Juncus effusus var. decipiens =g 0|0[0]|O
Oxalidaceae Oxalis cornicutata PJo)u} O O
Bidens tripartita 7HeA1E] O 6] [e)
Lactuca scariola 7R A X] 00
Erigeron annuus Nz 0|0J0O|0O (0]
Senecio vulgaris A (6]
Young sonchifolia 5w 7] 0
Coreopsis_tinctoria Nz 0 0
Ambrosia_trifida G AHRE O @)
Xanthium_ strumarium v}z (6]
Ambrosia_artemisiaefolia var. elatior A= 0j0}0]|0 0
Tagetes minuta ol A v 0|0
Erigeron canadensis X 0O/|0|O0|]O|0O]jO]O
Artemisia_selengensis % O0|0
Bidens frondosa o] =7} ekAl 2] 0|0|0]|0Oj0O]|0]|O
Sonchus oleraceus Hk7} A % 0|0 0|0
Galinsoga parviflora ¥ EolAH) O @)
Aster subulatus )z} 225} O
Artemsia_feddei LS 0|0 6]
Sonchus brachyotus Apdl)-Z 0
Compositae Ixeris chinensis var. strigosa A ] 0|0!0
Artemisia_princeps % 0i0j0]0 0
Kalimeris yomena 2= H 2 o] 0[0]|O
Lactuca indica var. laciniata 15w 7] 0]10]|0 O
Bidens pilosa 2AEAY8tE |00
Rudbeckia bicolor dEHA= o)
Artemsia: japonica A H] & (O)
Erigeron_strigosus FA MY 0|0
Crassocephalum_crepidioides FEUYE (6]
Centipeda minima Zj7)e = 10 [e) O
Hemistepta lyrata AN 010]|0
Dracopis amplexicaulis et =olAnl - e 0
Cosmos _bipinnatus g 0j0]0
Conyza_sumatrensis 9% 0|0 8] 0O
Galinsoga ciliata g SLo}zj v 0|0 (0]
Eclipta prostrata 3z 0|0]|0
Bidens bipinnata ZvulE 0
Artemisia_scoparia H| & 0
Erigeron_bonariensis A 0
Rubiaceae Paederia scandens ALE [6)
Lamium_amplexicaule FuUE 0|0
Labiatae Salvia plebeia uj 9} x}>= 7] 0!0
Stachys riederi var. japonica ARE (OB KS)
Leonurus sibiricus ow = 0
Perilla frutescens var. japonica S 0|0
Orchidaceae Spiranthes sinensis etz 0
Symplocaceae Symplocos chinensis for. pilosa S} [6)
Celastraceae Euonymus japonica APEVE o
Euonymus alatus ST [6)
Ulmaceae Zelkova serrata g}y 6]
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Family name Scientific name Korean name |A{B!CI!D/E[F|G[H

Commelinaceae Commelina communis o] A Z 0l0]0]0 0|0

Euphorbiaceae Acalypha_australis nE o
Ricinus communis ] v} 2} &)

Crassulaceae Sedum sarmentosum =E 0

Styracaceae Styrax_japonica ) = 0

Dioscoreaceac Dioscorea batatas 13'} (6]

Dioscorea japonica Zro} 0] 6]
Persicaria_longiseta 7i e 3 0|00
Persicaria_thunbergii vl 0|0 0]0|O0]|O
Persicaria maackiana U o 2e A 0|0
Rumex obtusifolius =48R0 0
Polygonum_aviculare g E 0|10 [¢) @)
Persicaria_senticosa g2 A0 o) )

Polygonaceae Persicaria perfoliata -2 u) F 0/0|0]|O 0|0
Persicaria sieboldi o] 2] A (0]
Rumex_crispus Ag Ao 0/0[0|0O]|O 0]
Rumex aeetocella N 71 3 (6]

Persicaria_hydropiper o] 7 0|0|/0l0|0O]O]|O
Rumex nipponicus 248 A9 0|0]|0]0O O
Rumex japonicus A 2] A o) 0

Persicaria japonica %27%‘11 R (0] O
Persicaria lapathifolia 3oy 0{0]|0

Hydrocaryaceae Trapa_japonica ol& 00|00

Verbenaceae Callicarpa japonica 25 0

Meliaceae Cedrela sinensis AEE (6]
Calystegia_japonica B ¢ 0
Cuscuta australis A4 (6] 0
Calystegia hederacea - off 7] wj) & [e)

Convolvulaceae Chenopodium album var. centrorubrum = o}F 0|0|0O O
Chenopodium_serotinum ZrjolF 0|0|0}|O
Chenopodium koraiense Aol O
Chenopodium_glaucum Z ol 0l0
Chenopodium_album gl o} 0100 (6]

Pontederiaceae Monochoria vaginalis var. plantaginea =974 0
Monochoria korsakowi 27 (6] O
Ranunculus japonicus vl L} o} Al B) @)

Ranunculaceae Clematis_apiifolia AR$ 2w @)
Ranunculus chinensis A7) E 6]
Ranunculus_quelpaertensis HA7EE [o)

Oenothera biennis Hggto] & O 0

Onagraceae Qenothera odorata EeiIES O|0|0]|0
Ludwigia prostrata o uE 010
Oenothera _erythrosepala Sgdmoj (6]

Cucurbitaceae Actinostemma lobatum A 0|0

Asclepiadaceae Metaplexis japonica w7 0|00 0]

Liliaceac Aletris spicata %_5]217_3 Z 9}

Smilax china Aol de o
Salix_gracilistyla AHE O 0|0
Salix_gilgiana Uy E 0
Populus deltoides o] 21} 5 (@)

. Salix_koreensis HE g 0 0|0 0

Salicaceac Populus davidiana ARAIG - (@)
Salix_subfragilis AW E 6]

Salix babylonica FAH E 0
Populus nigra var. italica A E (0]
Salix chaenomeloides IHE 6] [e)
Populus tomentiglandulosa LSAPA L} @]
Populus euramericana ojgf &) X E¢ 0
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Family name Scientific name Korean name A|B|C|DJE|F
Balsaminaceae Impatiens textori E5A 0 )
Typhaceae Typha orientalis e 0
Lythraceae Lagerstroemia_indica R 0

Lythrum_anceps 2] 3 O (0]
Amaranthus lividus )8 &
Amaranthaceae Achyranthes japonica AEE 0[0]|0
Amaranthus retroflexus gu & o
Moraceae Morus bombycis AU (0] 0
Humulus japonicus 49 = 0|0]0o|0}0
Carex neurocarpa o)Al 0|0]|0
Cyperus nipponicus y=5AY [0)
Scirpus fluviatilis uj] 2} 7 0 0|0
Cyperus _amuricus A o
Cyperus sanguinolentus v A o 71 O 0|0
Cyperaceac Carex dispalata AZIALR 0
Scirpus_triangulatus Folarzgdo] [0)
Cyperus difformis G EAY 0
Eleocharis kuroguwai 2-HH7) (6]
Cyperus iria i E AR 0{0|0]0
Scirpus tabernaemontani o) (6] (6]
Kyllinga brevifolia var. leiolepis T 719 0 0]0
Cyperus exaltatus var. iwasakii 3 0 o)
Umbelliferae Oenanthe_javanica w]1}2] 0
Torilis japonica A A} 0|0]|O
Salvinaceae Salvinia natans A o] 7}
Sagina japonica 7)) 2} 2] 0|0
Gypsophila_oldhamiana JuE 0
Stellaria alsine var. undulata B &2 0|00
Arenaria__serpyllifolia W Z 0|2 0|0
Caryophyllaceae Stellaria media = 0|0]0|0O
Stellaria_aquatica A 0|0]|0
Dianthus chinensis B ERES (6]
Melandryum_ firmum A X o
Cerastium holosteoi o
var. haIlaisanenstﬁmdeS AEYE 0 0
Pinaceae Pinus densiflora ESyB -3 0
Pinus thunbergii LES (6]
Equisetaceae Equisetum_arvensef 7] 0/|0j0!0
Portulacaceae Portulaca oleracea LI 0/0]0
Nymphaeaceae Nelumbo nucifera A 0
Rorippa indica AR Kl (6]
Rorippa globosa £ 7y o] 0
Lepidium_virginicum 21}2] (6]
Cruciferac Capsella _bursa-pastoris Yo 0/0|0]O0
Lepidium _apetalum tjehd o) 0|0
Rorippa_islandica &&olE 0|0/0|0O0]|0O]O
Lepidium virginicum ool 0|0]0
Lepidium sativum 2ol 0
Urticaceae Boehmeria_spicata Y- O
Malvaceae Hibiscus syriacus 7F3 (0]
Primulaceae Lysimachia clethroides 72 F48 (0]
Papaveraceae Chelidonium majus var. asiaticum NI EE 6]
Gentianaceae Nymphoides peltata FFolgdE o
Nymphoides _indica ojZ A
Rutaceae Zanthoxylum_schinifolium ALz (0]
Caprifoliaceae Weigela subsessilis A e o
. Hydrilla verticillata AR O
Hydrocharitaceae Vallisneria_asiatica AP 0
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Family name Scientific name Korean name A|/B|C|ID|E|F|G|H
Hydrocharitaceae | Hydrocharis dubia AetE 0
Phytolaccaceae Phytolacca americana g A e F o
Betulaceae Alnus firma A F g 0 o

Prunus persica Hzo)l g (0]
Potentilla kleiniana NEAYE O
Chaenomeles lagenaria g z} &L 0
Potentilla fragarioides var. major P ES O
Spiraea prunifolia var. simpliciflora ZFIh g 0
Rosaceae Potentilla supina ULl 0|0 [0)
Stephanandra incisa U 0
Potentilla chinensis o2 2 0 0
Rubus parvifius o A7) 0
Duchesnea chrysantha wa7) (@)
Prunus serrulata var. spontanea B RS (@)
Rosa multoflora EEES 0] O
Violaceae Viola mandshurica LLIES 0|0 0
Acanthaceae Justicia procumbens HAm gz o
Plantaginaceac Plantago asiatica A o] 0|0]|0
Plantago lanceolata 2 7 o) (0]
Fagaceae Quercus aliena 2 O
Cupressaceae Juniperus chinensis var. kaizuka ?}0]577}5}14-—‘?— (6]
Juniperus chinensis 3k} O O
Vicia tenuifolia =S4 0
Vicia amoena ZAVYE [6)
Glycinesoja =7 0|0
Cassia_mimosoides var. nomame & o
Vicia angustifilia s i 0,0
Kummerowia striata WEE 00|00
Lotus corniculatus var. japonicus ¥ glo] 0 0
Trifolium pratense E2ENNE 0
) Lespedeza cuneata B g 0]0|0]O
Leguminosae Amphiqarpaea edgeworthii E olololo
var. trisperma
Lespedeza bicolor »}E] O
Robinia psedoaccaia O} T A LB 0|0 0
Albizzia julibrissin AT O
Aeschnomene indica AANE 0] 0|0
Lespedeza maxomowoczii ZEZ247 0|0
Amorpha fruticosa Z A v ¥} 0|0 0 0
Lespedeza cyrtobotrya ] 0
Pueraria thunbergiana ) 0100 O
Trifolium repens ENE 0|0 0
Alismataceae Sagittaria trifolia HNE 0
Sagittaria_aginashi E 0|0
Vitaceae Vitis coignetiae o5 O
Vitis vinifera EEUE (6]
Lindernia micrantha =59 F o
Veronica undulata AN IE 0
Scrophulariaceae | Lindernia_attenuata iRk ()
Lindernia procumbens WE9E @]
Veronica arbensis ANELE [6)
Lindernia crustacea o= [¢]
Mazus pumilus FEY 0
Veronica persica ENEYE o
Paulownia coreana QE F [¢] (6]
Fumariaceae Corydalis_heterocarpa AFFABFY | O
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Family name Scientific name Korean name AI/B|C|DI/E|F[G|H
Phragmites communis ZH]| oOloJo]o]o]o]0]O
Phalaris arundinacea Z 0|0
Setaria viridis oA = 0]0]0 0|0
Echinochloa hispidula AR [0) 0 0|00
Panicum_bisulcatum A= 6] 6] 6]
Bromus unioloides i R=R=)) 0O(O0|O
Beckmannia_syzigachne LE: 0l0|lO0|0O]|0O
Eragrotis_ferruginea i [0)

Setaria glauca 7oA E 0 0]
Eriochloa villosa PRV E 0
Phragmites japonica L [6) [0)
Bambusoideae 5 6]
Echinochloa crus-gall = 0]
Imperata cylindrica var. koenigii 22 (0]

Avena fatua o] 7 & [0)

Gramineae Miscanthus_sacchariflorus Y 010 @) O
Paspalum_distichum 234 1 [6)
Echinochloa crus-galli var. echinata ey 0O|0|O0
Panicum_dichotomiflorum vl =27 71# 0]010
Digitaria_ciliaris d}zjo (6] 0] [6)
Eragrostis pilosa H] % 7] [6)

Calamagrostis_hispidus Az E o]0

Agropyron ciliare ZE g 0

Hemarthria sibirica X 7= 0
Miscanthus_sinensis A A (@)
Eleusine indica PLREER] 0 0 0
Zoysia _japonica Z ] Ofl0

Arthraxon_hispidus FNE 0|0

Zizania latifolia = [eJN¢] (6]
Lolium multiflorm B 0|00

Paspalum disticum 5z 1

Poa_sphondylodes JolE [6)

Echinochloa crus-galli var. frumentacea 3 0]

Alopecurus aequalis var. amurensis ) = [¢)

A:Yangsancheon(Yangsan Bridge), B: Yangsancheon(South Park), C: Jeokpo Bridge, D: Hoicheon, E: Nakdong river main
stream(Maeri-Mulgeum-Yangsancheon confluence), F: West river riparian wetland, G: Nakdong river link canal, H: West
Nakdong abandoned rice field



