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Phytoplankton Flora and Community Structure in the Lower Nakdong River
Chul-Mann Choi, Jin-Ho Kim*, Won-II' Kim, Jong-Sik Lee, Goo-Bok Jung, Jeong-Taek Lee, and Sung-Gi Moon”
(Division of Environment and Ecology, Natlonal Institute of Agricultural Science & Technology, Rural Development

Administration, Suwon, 441-707, Korea,

UDepartment of Biology, Kyungsung University, Busan, 608-736, Korea)

ABSTRACT: This study was focused on the investigation of the phytoplankton flora and community
structure for changing of water environment at the rivers in the lower part of Nakdong river. The samples
for this study were collected every month from Jan. 2004 To Dec. 2004. the 196 species belonged to 94
genera were identified during this study periods. The number of species was recorded the maximum 124
taxa in summer and the minimum 69 taxa in winter. We observed the maximum taxa (92 taxa) at the site
No. 20 and the minimum taxa (55 taxa) at the site No. 8, respectively. Among the phytoplankton communities,
diatoms were dominated over 40% of total phytoplankton groups. Subdominant groups were green algae
(over 20% of total phytplankton groups). During this study periods, the 60 species were investigated
ecologically significant species (46 cosmopolitic species, 25 pollution indicator, 21 redtide causative species,
8 dominant species, and 7 frequently occurred species). According to the cluster analysis by similarity
index, the study sites could be divided into 4 groups.

Key Wonds: Phytplankton flora, Nakdong river, Community structure
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Fig. 1. Map showing the sampling sites in the lower
Nakdong river.
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Fig. 2. Seasonal variation of the species number for the phytoplankton taxa.
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Table 1. Classification of the ecologically significant phytoplankton by Engler's system

Classification EC* Classification EC
Class Cyanophyceae Order Discales
Order Chroococcales Family Coscinodiscaceae
Family Chroococcaceae Aulacoseira granulata C P
Microcystis aeruginosa C,D PR Aulaco. granulata var. angustissima CI E R
Micro. spp. C Aulaco. granulata var. angustissima for. spiralis =
Chroococcus dispersus C Aulaco. japonica C
Merismopedia C Melosira italica C. PR
tenuissima M. varians CFEP
Order Hormogonales Stephanodiscus hantzschii C D P
Family Oscillatoriaceae Cyclotella meneghiniana CDPR
Lyngbya limnetica C, D Cyclo. stelligera c
Oscillatoria tenuis C, PR Order Araphidales
Osc. sp. C Family Fragilariaceae
Family Nostocaceae Fragilaria construens C
Aphanizomenon D Synedra acus C D FP
flos-aguae Syn. ulna CFEP
Anabaena afffinis C R Asterionella formosa CFER
A. flos-aguae C R Order Monoraphidales r
A. spiroides R Family Achnanthaceae
A. sp. C Cocconeis placentula P
Order Biraphidales
Class Euglenophyceae Family Naviculaceae
Order Euglenales Navicula spp. C D
Family Euglenaceae Family Cymbellaceae !
Euglena gracilis P, R Cymbella ventricosa P
Trachelomonas hispida R Family Nitzschiaceae
Bacillaria paradoxa C.PR
Class Dinophyceae Nitzschia acicularis c
Order Peridiniales Nitzschia closterium C
Family Ceratiaceae Nitz. longissima R
Ceratium hirundinella R Nitz. longissima var. reversa C R
Nitz. palea ol
Class Chrysophyceae Nitz. sp. C
Order Chrysomonadales Family Surirellaceae
Family Ochromonadaceae Cymatopleura solea P
Uroglenopsis americana D

Class Bacillariophyceae




SEdstel AeEHaEd 2ATE 163

Table 1. Continued

Classification EC Classification EC
Class Chlorophyceae . )
Order Volvocales Dpz;?gg%ﬁr:zrlum C PR
Family : . P
Chlamydomonadaceae F?’Z?lli}z}; tgadrl%cll);tyaceae
Chlamydomonas pertusa C P borvanum C R
Family Volvocaceae P dug/lex C F
gzgz%p:gggff E P Family Coelastraceae CF ,P’ R
Pandoring morum c P ?CC;;ZZZZZLﬁ hantzschii var. fluviatile C, P
Order Chloorococcales acuminatus
Family Chlorellaceae C
Micractinium pusillum C, PR ‘g g?;tu; ig;' Z?fgég%s
Family Oocystaceae S p r]o t% berans C
Oocystis lacustris C S quadricauda C
Fmirisiizﬁsﬁaceae P Coelastrum microporum % II{,
falcatus Order Cladophorales ’
Ankistrodesmus C F?mily Desmid.}aceae
falcatus var. tumidus Closterium gracile C
Family
Dictyosphaeriaceae

* EC: Ecological characteristics; C, cosmopolitic species; D, dominant species;
F: frequently occurred species; P, pollution indicator; R: redtide causative species.
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Appendix. A list of phytoplankton in the lower Nakdong river

Sites
1 2 3 4|56 7 8 9 10/11 12 13 14/ 15 16 17 18 19 20
Achnanthes brevipes OR®; OO0 00
Achnanthes crenulata O 00 010 O
Achnanthes hungarica O

Species

Achnanthes longipes O
Actinastrum hantzschii O 00

Actinastrum hantzschii v. fluviatile OO0OO0OI0IOOCOOILOOO OO000O0
Actinoptychus undulatus OO0  0O0O0
Amphiprora alata O 0 ON®) O O
Amphora hyalina O
Amphora lineolata O o |0 @)
Amphora ovalis v. libyca ORONG) OO0 |00
Anabaena affinis o 0000

Anabaena flos-aquae

O

O
O
O
O
O
O
O
O
O

Anabaena macrospora v. crassa ONGO)
Anabaena spiroides
Anabaena sp. OO

' Ankistrodesmus falcatus

O ONONE)

O O OO0

Ankistrodesmus falcatus v. mirabilis

OO 00O
OO0 0O O00O0
OO0 0O OO0

OO0 00O
OO0 0 O0OO0O0o

Ankistrodesmus falcatus v. tumidus ON®)

O
@)
OO 0O
O
O
O

Aphanizomenon flos-aquae
Aphanocapsa clathrata O O (ONO) O
Aphanocapsa delicatissima O - O
Aphanocapsa elachista O O O

Aphanocapsa elachista v. conferta ONO) OGN0 O
Aphanocapsa grevillei ON®; ORONE)
Aphanocapsa rivularis ON®, O O
Aphanocapsa sp. O2 ONON®; O
Astasia lagenula O
Asterionella formosa O 000 ONO) CHONONG®; O

Asterionella gracillima O

®)

O

O

O

@)
OO ONG)

O

O O O
O O

Asterionella japonica
Asterococcus limneticus

Aulacoseira granulata

O
O
O
O
O
O

O
O O OO0

Aulacoseira granulata v. angustissima

O
O
O O OO0
O
O
O

Aulacoseira granulata v. angustissima f. spiralis

O O OO0
O CIONGC)
O O OO0
O O OO0
O O OO0
O O OO0
O O OO0
OO0 O O0O0
OO0 O 00
OO0 O OO0
O

Aulacoseira japonica

0000

Bacillaria paradoxa

Bacteriastrum hyalinum O
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Appendix. Continued

Sites
1 2 3 45/ 6 7 8 9 10/11 12 13 1415 16 17 18 19 20
Biddulphia sinensis O O
Ceratium fusus
Ceratium fusus v. schuettii
Ceratium fusus v. seta
Ceratium hirundinella o O
Chaetoceros affinis
Chaetoceros brevis
Chaetoceros curvisetus O
Chaetoceros debilis
Chaetoceros decipiens
Chaetoceros didymus
Chaetoceros teres
Chaetoceros spp. O
Chlamydomonas conferta
Chlamydomonas pertusa
Chiamydomonas reinhardi O O
Chlorella vulgaris
Chlorella sp. OR®,
Chodatella citriformis
Chroococcus dispersus ONE
Chroococcus limneticum
Chroococcus minutus
Closterium acerosum
Closterium gracile
Closterium lineatum O
Cocconeis placentula O
Coelastrum cambricum

Coelastrum microporum CHONONC RO IONCRONONOG/RG

Coelastrum reticulatum
Coelastrum sphaericum O 000 CHONONORC/ RG]
Coscinodiscus centralis
Coscinodiscus lineatus
Coscinodiscus radiatus
Crucigenia lacuterbornei O
Crucigenia quadrata O
Crucigenia tetrapedia
Cyclotella glomerata O
Cyclotella kuetzingiana
Cyclotella meneghiniana O
Cyclotella stelligera O
Cymbella graciles
Cymbella tumida
Cymbella turgida
Cymbella ventricosa O
Diatoma vulgare ON®) O O
Dictyocha fibula O

Species

oOooco O O
O
O
O

o o o O

ORO,
O 0O
OO0O000O0
OO0 00
000

OR®,
O O
O
O
O

OO0
O O
OO0
O

O 00
O CHONCROR®.
00000
O 00
O 00
O O 00
OO000O0
0000
CHONCROROR®
@) OR®,
O
O

O O
O OO
CHONORORCRS
(ONORONONORORY;
CHONONORCR OGN,
OO0 000
O0O0O000O0

oo O 00

O 00

000

OO0 OO0

o O

oo O 00

OO0

O0O0

CHON®)

OO0 O

o0 O

oo O

GO

OO0
O 000

O0O0
OO0O0O0
OO00O0
O0O00O0

O O
ONO®,
SR,
(OR®;
OO
O
O
O
O

O
O
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Appendix. Continued

Species

Sites

10

11

12

13

14

15

16

17

19

Dictyosphaerium pulchellum
Dinobryon divergens
Dinophysis ovum
Distephanus speculum
Distephanus speculum v. octonarium
Ditylum sol

Ebria tripartita
Errerella bornheimiensis
Eudorina elegans
Eudorina unicocca
Euglena acus

Euglena gracilis
Euglena oxyuris
Euglena proxima
Euglena sp.

Fragilaria construens
Fragilaria crotonensis
Gloeocystis gigas
Golenkinia radiata
Gomphonema olivaceum
Gonium pectorale
Guinardia flaccida
Gymnodinium sanguineum
Gymmnodinium sp.
Gyrosigma acuminatum
Gyrosigma sp.
Lauderia borealis
Leptocylindrus danicus
Licmophora abbreviata
Lyngbya sp.
Mallomonas tonsurata
Melosira italica
Melosira japonica
Melosira nummuloides
Melosira varians
Merismopedia tenuissima
Micractinium pusillum
Microcystis aeruginosa
Microcystis spp.
Mougeotia sp.
Navicula cryptocephala
Navicula cuspidata
Navicula placentula
Navicula spp.
Nitzschia acicularis

O O|+
O O~
O O|w
OO+

OO0

O

ONONONORY

OO0
ONONONG,
ORORONO)

O

ORONG®;
ORON®;

ON®)

OO

O O
@)
OR®,

CNONORON®)
ONORONORC
CRONONONONO

OO0

ON®)

@)

O v
O Olo
O O

O
CHONG)

OO0 0O

O
O

ONON®,

O0O00O0

O

CHONCRONONORY,

ONO)

000
OO0

OO0

ORONONORO

O
CRONONONONCRONORG
O0O0O0
OHONON®)

0000

O 000
O
ORONONONG.
OB ONON®)
OROR®

CRON;
O
O

ONONONO)

O 0O
OR®

O

ORC,

000

ORORE)

OR®,

ONORONORONC

ONO,

O
O

ORONONG.

ONONONG)

ORONG;
O0O0OCO

O

Ol®

ON®)

ONO®,

OO O 0000

ON®)

OO0

ORON®)

O

O 0l|8

ONONONG. 0000 OR®;

OO00O0

O

O O
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Appendix. Continued

Species
56 7 8 9 1011 12 13 14{ 15 16 17 18 19 20

Nitzschia closterium O

O O

Nitzschia holsatica

O
O
O

Nitzschia longissima

00

O

@)
o000
O O

Nitzschia longissima v. reversa O

ONCGRONONOIN.

Nitzschia palea

Nitzschia spp. OO 00O
Oocystis borgei

O O
ONO)
OO0 00O0
O
O
O 00

Oocystis lacustris

O 0O
O O

Oocystis submarina
Oscillatoria tenuis O OO OO0
Oscillatoria sp.

O
O
O 000
o000

O

®)

O O
OO0 0000000
OO0 0000000

OO0 0000

O
O
O
O
O

Oxyphysis oxytoxoides
Pandorina morum

CHONGRO.

Pediastrum biwae

O 00

Pediastrum boryanum

O 00O

O 00O
O

O 00O

O 00O

OO00Co

Pediastrum duplex

Pediastrum duplex v. gracillimum

OO0OO0O0C0CO0
OO0 00O0O0
O OO

Pediastrum simplex O O
Peridinium cunnigtonii v. contactum O
Peridinium sp. ONONOR®,
Phacus longicauda OR® O
Phacus sp. ONG) O OO
Phormidium sp. O 000

Pinnularia major O O
Planktosphaeria gelatinosa OO0O00 |[O0O0CO

Pleurosigma elongatum

O
O
ONONE) O O O
O O
O O
O

CHONCRONG)

Prorocentrum micans O

Prorocenturm triestinum

O OO0

Protoperidinium sp. O
Pseudonitzschia seriata O
Quadrigula chodatii

O

Rhabdonema arcuatum £. constricta O
Rhizosolenia hebetata f. hiemalis O

O
O

Rhizosolenia setigera O
Rhizosolenia stolterfothii O
Rhoicosphenia curvata

Scenedesmus acuminatus ONONONO IO NONONONG

O
ONONORO IONCRONONORG;
Scenedesmus acutus O
Scenedesmus acutus f. costulatus OGN O
Scenedesmus bicaudatus OO

O O O
O O O

O 00
O
CHONONORO)

Scenedesmus bijuga v. alternans OO 0O
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Appendix. Continued

Sites
1 2 3 4/5/6 7 8 9 10/11 12 13 14{15 16 17 18 19 20
Scenedesmus denticulatus OO0 000
Scenedesmus dimorphus ORONO;
Scenedesmus ellipsoideus O] O O O
Scenedesmus perforatus 7
Scenedesmus protuberans Ol OR® O
Scenedesmus quadricauda O 00 ONONO)

Schroederia setigera

Species

O 00O

ONONONONG.
CHONONG
O
O
O
N ONORONG.

Skeletonema costatum
Stauroneis acuta OR®, O
Stauroneis phoenicentron
Stephanodiscus hantzschii CHONONC/ IO IONORONONC NONE,
Stephanopyxis palmeriana
Strombomonas verrucosa O O O OO0
Surirella elegans O
Surirella robusta O O
Synedra acus O ONG G IONCRORONOG NONONONRG)
Synedra ulna ON®; oo O O0O0

O OR®
Tetraedron gracile @)
Tetraedron limneticum ONONG,
Thalassiosira rotula O
Thalassiothrix frauenfeldii O OO0
Trachelomonas hispida ORONONO/NC) O 00 O

Trachelomonas sp. O

O OO0
O

O O
O

O O
O
O

O O

O O
O OO

Tetmemorus laevis v. tropicus

O ONC)

Uroglenopsis americana O
Westella botryoides CHONONORONE)
Total 66 65 61 68 61} 63 62 55 56 63| 71 76 62 76| 87 82 89 81 81 92




