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Water Temperature and Community of
Phytoplankton in Youngsan River, Korea

Eun Jeong Jeong, Jeong Eun Na, Gyu Man Kim, Sung Sun Shim and Hak Young Lee*

Department of Biological Science, Chonnam National University, Gwangju 500-757, Korea

Abstract - In order to clarify the ecological properties of phytoplankton community, the distribu-
tion of phytoplankton and the relation of water temperature and size-fractionation measurements
wer e studied from November 2004 to August 2005 in Youngsan River, Korea. A total of 265 phyto-
plankton species was identified. It consists of 48 genera and 123 species(46%) of Chlorophyceae,
27 genera and 89 species(34%) of Bacillariophyceae, 12 genera and 25 species (9% ) of Cyanophy-
ceae, respectively. From size fractionation analysis, nanophytoplankton (2~ 20 um) dominated from
early spring to early summer, and microphytoplankton (20~ 200 pm) from summer to winter. The
relationship between chl-a and nanophytoplankton showed high correlation coefficient value(r?=
0.93) from Najudaegyo site. The correlation coefficient values between water temperature and
nanophytoplankton were low except Dongkangdaegyo site which showed high value(r?=0.73).
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Fig. 1. Map showing the sampling stations in the Y oungsan River. St. 1, Songsangyo; St. 2, Gukrakgyo; St. 3, Sungchongyo; St. 4, Najudae-
gyo; St. 5, Dongkangdaegyo; St. 6, Mongtandaegyo; St. 7, Y oungsan Reservoir.

dutd o g AEBFIEL 7 FYEUTE (Meso-
phytoplankton, 200 um ©]A}), 4~3 &2 =% (microphyto-
plankton, 20~ 200 um), w] 4] &8 =% (nanophytoplankton,
2~20um), 51| &g =& (picophytoplankton, 0.2~ 2 um),
AEABZHTE(0.2um o|3h2 BFspH, o]F nlA|
ZHaES = AW microbia loopE E3F oy
A AR AgelNe] FeAel wuwglct (Banes and
Mann 1991; Wetzel 1999). 18y} A EZYIES =7
o wheh Uit ol ¥RE A Aol o
He Al FHe]7] wiito|| o]5e] FxFito] AT o
d FAE /A Aol digt A7 wol o] FoiA A &
Sret dAbt pAle] &4 AESA 2ALE 19749 1 E
AlEtE ot H 7R 4 Hell E3skar(§] 1974; 3
% 1988, 3] & 1995), 53] Z7] TRl W& AEEY
AEe] Ex A A3 AT 7o AF3 AA el
Jeiv Al Zpel= AR AN FoF
acle] Hug A|ARA L] oux] SFo|g SHE

b v Fog 7ol @ 4 sl (Shubert 1984,
Barnes and Mann 1991; Wetzel 1999).
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tive humidity), 7+4==F (Precipitation), < % A]7} (Sunshine)
2 BFA NP o 7)AF EA = (3= 7)AHA, 2004~ 2005)
2 olgstel 7t g mAbsHch

37 29lE A7) flste] 24 A 2, el
< FE §E3AE AER, 222dE B

Water temperature, pH, DO, Conductivity:= Hydrolab&
o] &3lod A A =391, S =23 (Chlorophyll a)
ol xx2 =A3l7] 3 A5t =4 300mL= 045
um membrane filter (47 mm MFS, Adventec)2 o3} 3}
2 WE Ax B = filterS screw capped tubeol] 4
a 90% acetone 10mL$ o] 4°C o] =8 3o 24/~]7LP
Z3}9d o} (Wetzel and Likens 2000). &3 A=
4,000rpmow 1087 dAee] 3 § A& %6}04
UV-Visible Spectrophotometer (Genesys 5, Spectronic)=
FAEE FAsl F2289] =5 AAlsiloh(Wet-
zel and Likens 2000).

ABZgGFES 28 TA3}7] 93

h =1 T =
1L= Lugol’'slodine solutione 2 3143+ & 2447k o]
PATIECY NS I P R | 717<-]1\]?] & Ab=e] 900 mL

siphono. 2 zﬂﬂ St g2 100mLe] A= 2 wut
sle] dide glassell A3}st = 400u) e} 800u)<] &w]7]
sl A =& $A 31931, Sedgewick Rafter Chamberol A

=
ASe AEEAIES mLT AL aelel A
oz ZAsee,
SA%F 2 AEY Fo HY) AESFE Jehye
Fo 74

2 AAsteden, = Z A= Fenchel (1987)°]
A A1gE el o}l nanophytoplankton (2~ 20 um), micro-
phytoplankton (20~ 200 um), mesophytoplankton (200 um
ooz HHsIgc

ZAe] ¥4 % vheks A4 (Shannon and Weaver
1963), $H = =4 (McNaughton 1968), A= X4
(Brower and Zar 1977)2] 3}2-o) tjsf] 43 s}3it}.

ot 2 o

1. 71489l

7lee AgHe)
e} (Fig. 2).
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Fig. 2. Variations of air temperature, sunshine and humidity, and

precipitation in Gwangju from November 2004 to August
2005.
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Fig. 3. Variations of DO and Chl-a in the Youngsan River from
November 2004 to August 2005.

A Agol SEALTE WEATIE 2o HA 4SS
)] gt} (Lampert and Sommer 1997). 11~ 74 7}#] 7¢-$-
g3 Chl-a £ & vlws] 2w 8|38k S Hol:=
d, A FAR AFRFE TN ER el
golA® ¥& Chlaseg nelnks Astsh A5k
I, AR A 11~2% Afolel] Chl-a =7} ¥4 et
& o), gEAEFE B debde ¥ 4 U9 (Fo
3). o)A B AEEo] Yol A& o} o] Akebska
= §7]E (organic matten) 2 A& ) FALER A4S
A1 e Aolm, 8l Cilasist Al ek
& Ae AF Aoz BRO ko] 2 Tolun 44
o) WA AFAT el ASt S 10w B
T3} 7FAas rrﬂ%gi A 72+ = o} (Kalff 2002).

3AEERIE FH

22717 £} Aol E4E A
1752 70}= 363} 20}3} 102*4 265%21 w=z8 123
2 (46%). F2F 89F (34%), FxF 25% (9%), 7]E} 28
FUN) o2 2xFol FEFIL AR TAZS] 80%F

AASGT 2 5 (1995)e] GG AHE HYo= 3
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Fig. 4. Monthly variations of standing crops of the dominant classes
of phytoplankton in the Y oungsan River.
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Fig. 5. Temporal and spatial changes of diversity and dominance indices of algal communitiesin the Y oungsan River.

9] Yeloz A3l 9w
E]ﬂ  5A FEEA g

2 M= Hl%‘& ZA37F 2=t e (A

dxrte] 7% e
9Q gﬂi 17—_%7&% Sephanodiscus<s,
Cycl ostephanodlscus—-,—, Cyclotella;, NitzschiaZ;, Cycloste-
phanos<:, Aulacoseira<s, Melosiraso]¢l 31, G =72
Phormidium<;, Aphanothece<;:, Merismopedia<;, Micro-
cystisgs, Myxosarcinagro] gl o, =%7}-2 Actinastrum
4= Coelastrum<:, Dictyosphaerium<:, Micractiniums;,
Scenedesmus4r, Eudorinad: S-o] ¢t}

RE AAA $AFS 20049 11€3E 20053 3
Q7R = 44 Fx57<l Cyclotella sp., Cyclotella stel-
ligera, Stephanodiscus sp., Nitzschia palea, Cyclostephanos
. 5olGEd, o5 & AR Sgel 3] BAAe

F7h 7144 Deld Aoz olsh ge AR I
sAA de) vhehdeh(3) 5 1998; o|9} & 2002).
2005 49¥E 7Y7HA] = 252l Scenedesmus qua-
dricauda, Micractinium pusillum, Coelastrum sphaericum,
Dictyosphaerium pulchellumz} F%%<¢l Merismopedia
glauca, Merismopedia tenuissima 72| 17 F%5<¢l Cyclo-
tellastelligera 502 A =gl

20041 1142¥ 297HA)= A2 SRRl
z7}o 2 SJephanodiscus sp.gg o, AA 20)x 9k Nitz-
schia palea, Phormidium sp., Aphanothece sp.7} $-% 5143
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Fig. 6. Monthly variations of cell numbers of each size variable of
phytoplankton in the Y oungsan River.
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Table 1. Monthly variations of similarity indices between each station in the Y oungsan River

November 2004 December

St 1 2 3 4 5 6 7 St 1 2 3 4 5 6 7

1 1.00 1 1.00

2 0.40 1.00 2 0.33 1.00

3 0.50 0.40 1.00 3 0.35 0.62 1.00

4 0.42 0.30 0.33 1.00 4 0.40 0.25 0.27 1.00

5 0.45 0.44 0.64 0.46 1.00 5 0.53 0.53 0.43 0.71 1.00

6 0.40 0.29 0.48 0.40 0.44 1.00 6 0.53 0.18 0.40 0.31 0.33 1.00

7 0.35 0.31 0.35 0.12 0.40 0.33 1.00 7 0.25 0.50 0.36 0.29 0.46 0.22 1.00

January 2005 February

St 1 2 3 4 5 6 7 St 1 2 3 4 5 6 7

1 1.00 1 1.00

2 0.50 1.00 2 0.29 1.00

3 0.40 0.35 1.00 3 0.33 0.40 1.00

4 0.43 0.25 0.32 1.00 4 0.42 0.11 0.18 1.00

5 0.43 0.35 0.53 0.56 1.00 5 0.43 0.15 0.17 0.64 1.00

6 0.55 0.46 0.50 0.53 0.53 1.00 6 0.30 0.08 0.16 0.47 0.42 1.00

7 0.62 040 033 035 024 057 1.00 7 0.43 0.15 017 056 060 036 100
March April

St 1 2 3 4 5 6 7 St 1 2 3 4 5 6 7

1 1.00 1 1.00

2 0.10 1.00 2 0.28 1.00

3 0.24 0.42 1.00 3 0.28 0.43 1.00

4 0.13 0.40 0.40 1.00 4 0.27 0.60 0.56 1.00

5 0.19 0.32 0.40 0.50 1.00 5 0.20 0.54 0.50 0.52 1.00

6 0.07 0.09 0.15 0.18 0.18 1.00 6 0.20 0.45 0.45 0.47 0.54 1.00

7 0.08 0.11 0.17 0.21 0.28 0.15 1.00 7 0.13 0.23 0.32 0.32 0.44 0.32 1.00
May June

St 1 2 3 4 5 6 7 St 1 2 3 4 5 6 7

1 1.00 1 1.00

2 0.19 1.00 2 0.42 1.00

3 0.25 0.44 1.00 3 0.38 0.56 1.00

4 0.22 070 0.33 1.00 4 0.35 0.57 0.51 1.00

5 0.30 0.30 0.37 0.41 1.00 5 0.37 0.42 0.55 0.51 1.00

6 0.22 0.58 0.38 0.58 0.35 1.00 6 0.34 0.33 0.40 041 0.43 1.00

7 0.13 014 010 018 024 015 1.00 7 0.40 0.34 037 035 039 043 100
July August

St 1 2 3 4 5 6 7 St 1 2 3 4 5 6 7

1 1.00 1 1.00

2 0.52 1.00 2 0.08 1.00

3 041 0.53 1.00 3 0.29 0.30 1.00

4 0.44 0.47 0.39 1.00 4 0.21 0.27 0.19 1.00

5 0.46 0.46 0.36 0.71 1.00 5 0.15 0.15 0.28 0.25 1.00

6 0.38 0.35 0.45 0.55 0.68 1.00 6 0.12 0.31 0.23 0.20 0.29 1.00

7 0.39 0.39 0.43 0.47 0.44 0.53 1.00 7 0.13 0.40 041 0.21 0.44 0.30 1.00
8 F3tt= B 37 (Kanoshina et sp.¢} Stephanodiscus sp.7F AA| FZEeFe] 90% o) AMS

of wlgle] ¥ &
al. 2003) ¢} FERFE BIATE A B e ey
=2 AAHS shxg= ® 31 (Tryfon and Moustaka-
Gouni 1997)¢} U |8t}

T GI= AeE 12960 HA (S 6;0.22)51 3 54
(St 2; 4.85) = o] w2 A]7]e| Cyclotella

A3t HF=r) dern
(St. 5;0.18)91 7 193} 2o H 3

° ]

y T ]

(st. 1, 99)‘,’3 =d 4

o] B AZleE 25Fd 9@ $ARGE G
5o ZWsle] T A7)e] Hls) $HES} Delzl A
oz AZE Y (Fig. 5). A% A4 0.07(3Y; Stl~
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St 6)~0.71(129, 79; St 4~5)= ZA| A 18 =,
A7y Bgel St2, S 4,55, 8.6, St 79 3 1F3 3
] St

i=]
R SL1Y B IF, FEY GFE 0

& (microphytoplankton, 20~ 200 um)e] $-% 3} 17, 2005
W 495E 20054 8U7MAE P A EEHFE (nano-
phytoplankton, 20 um)e] A &lsc} (Fig. 6). A A==
g3l o7 FH AL AF 0] 10°CellA] 16°C
2 U1 W FA"YE= A7 Z3(Maone, 1992)<}
o] & AN A= fgo] 12°Col 4 15°CE) $x g
ol 5ol AYAEZTHIENA HAEEHIES
2 42 27) T2 WES WA BA) Yol )%
Ak 2PN BEYIELS 77} o B2 v EE
2E wls) AdHes e g st B
(Goldman and Ryther 1976; Malone and Neale 1981)7} )
o Aol E 284 BEYTE 431 Cyclotel-
la sp.¢} Sephanodiscus sp. 52 2771 20 Y&
Agol $HFAor olelq FES e ot w2
JeFela el ololzlrhe o 9F 23k (Bruno
etal. 1983; o] 5 2005)9h AA sk FHABE
B 2AIZE Eok A 24 AN dEere) skl
A9 glol vl 3 SEg vheie
2A2t Bt AlwEgaEe] =79 Chl-ad B=
JAAE w0 LA B EYTES R2=0.00~
091, 234 BZe}=E2 R2=004~028% 2=}
(Tablel). |24 B B2 ENAE 2 AAelA wH9
© o) AAWAE nelon} 2YNBFYIED 3]
v AEge) o4 Augos

fz

o]
2

o

dl

Chl-a®] Z71¥ BUx|:= Axz=7]e] ulg} Chl-a2
§h-f-2Fo] th= 1 (Odata and Yanada 1993), Al £37)=
Zon}, Fol| mel MazxA 9 sk AolE Holx
phylogenetic adaptation A (Jiménez et al. 1987), U=
Wl 8744 27 upel Mo AU n]gol 2}
o]7} gl ontogenetic adaptation S-of] €3 o2 A
= o]z} (Jiménez et al. 1987).

fool wE ABEFEE Y AAS B P
& B, UaAESgaES R2=0.33~050, A%
BYmES R=002~059% Bt vy EEY
=E, 29 EYTE, YN RELIE ofn =70
NE BEFT 48 Abololt ¥ $o4E 9 2
i} Q- folol N nlaERET 23TLIE )

2

A eb 2 Abelel] A o] vpebyd
Jabtel A AN A EFIFTES

2 M2 kS BTk el digt A

HIE XA VR pEo] ARERA

2] % (phytoplankton reproduction capacity; PRC)el|

< F7] wi&e]v}(Dongfang et al. 2004). wehx] A

%

2B 271 A SeelEgel 98 o
1

Sa)e] Bom 4ee) Wste Aoy k) s
% | B Azkl A Qo] wwe
2 38X 5 o] =} (Schelske and Stoermer 1972).

¥ e

7 ZAA RN AgEgmEe] 2 »
TP 3 Belo] VAL A
} b 2be B $HE NEEYIE

o] 123% (46%), F2 77} 2742 89

o>
N

12

2

>
o A
8%
o

2 (34%) 1283 FE2FI} 1249 25% (%) 507 E
26503l A EERIES] Z7W FE& Fenchel
(1987)0] A A7 2

~20ume] m|AAEE%3E, 20~200
£, 200 ol }e] FYNEE

ume] A FEH T AN EEGIE
o2 dko] 77| Z7|aFe] FEPGE AT A
2224 ad FEE VA EEFIES] NS A
Aol w7 veht abde] AEEgaEe s waA
EEIIE] T2F THUYE € 5 ol 2
o) AR MM BE 7|9 AEEFIES] $E7}
e Aol W Aoz vepovt v EEd
FES AAeR o 52 AREE BT &3
AEEFIES F&o] W2 Aol AAS7} wsken
FTINEEILIES S22 AR A9 e e
Hebget

AL, AL, A4E. 1998, 7 F - shRellA AEER
FEo] e EAL. Algae 13:331-338.
1 35 RN 27 B 24 Ae)7)%
W eh7)e A Bk, 45-46pp.
o] 7, &57. 2002. 4A7 FAL] AEEHIE A9
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