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Seasonal Changes of Phytoplankton Community in the Woopo and Mokpo Swamp. Kim, Han
Soon (Dept. of Biology, Kyungpook National University, Taegu 702-701)

The seasonal changes in phytoplankton standing crops, species composition,
dominant species, species diversity and physico-chemical characteristics in Woopo
and Mokpo swamps were studied from January to December, 1998. Phytoplankton of
a total 353 taxa were identified, the composition of phytoplankton community was
characetrized by green algae and diatoms and quantity composition of standing
crops was dominated by green algae and blue-green algae. The green alga Micrac-
tinium pusillum and blue-green alga Oscillatoria sp. was especially prominent. The
standing crops varied from 108 cells/ml and 118 cells/ml to 19,178 cells and 38,393
cells/ml in Woopo and Mokpo swamps, respectively. The maximum algal density was
observed in November, Micractinium pusillum and Oscillatoria sp. usually con-
tributed 83.2% to total cell numbers in Woopo swamp. However, the maximum
density occurred in May when Oscillatoria sp. formed bloom in Mokpo swamp. The
low species diversity of the phytoplankton coincided with maximum standing crops
of the filamentous blue-green alga Oscillatoria sp. and green alga Micractinium

pusillum in May and November.

Key words : Woopo and Mokpo swamps, Phytoplankton community, Micractinium

pusillum, Oscillatoria sp.
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Fig. 1. Map of the Woopo and Mokpo swamps with sam-
pling station.
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Table 1. Seasonal changes of water temperature (W.T., °C), pH, dissolved oxygen (mg/L), conductivity (EC, uS/cm), total
nitrogen (TN, mg/L), total phosphate (TP, mg/L), and chlorophyll a (Chl. a, pg/L) concentration during 1998 in the

Woopo (W) and Mokpo (M) swamps.

W.T. pH DO EC T-N T-P Chl. a

W M W M W M W M W M "\ M W M
Jan. 6.0 4.8 8.9 9.3 121 12.3 540 399 2.29 1.36 0.01 0.02 6.2 10.5
Feb. 7.5 7.2 8.5 9.2 13.8 12.8 640 385 3.42 1.46 0.02 0.10 14.3 8.5
Mar. 15.5 14.1 8.3 8.4 12.0 12.3 120 451 3.45 5.86 0.12 0.02 30.5 3.3
Apr. 26.2 22.8 8.1 8.2 6.3 6.1 292 166 2.81 3.58 0.09 0.09 36.8 316
May 27.2 29.1 7.0 8.6 3.4 9.9 272 295 1.06 3.74 0.09 0.14 9.6 62.9
Jul. 25.2 28.6 7.0 7.4 6.0 8.4 161 230 3.13 1.19 0.17 0.23 36.3 29.6
Aug. 24.4 28.0 7.0 6.9 6.0 7.5 183 170 2.02 2.75 0.18 0.23 36.7 10.4
Sep. 21.4 20.9 7.0 6.9 3.4 2.0 288 104 1.87 0.66 0.14 0.10 76.2 18.2
Oct. 21.5 20.2 8.9 8.4 12.8 9.3 298 192 1.32 1.23 0.19 0.20 66.6 203.7
Nov. 111 9.1 7.1 7.2 10.1 11.7 401 251 341 3.05 0.07 0.35 1365 1225
Dec. 154 7.7 7.0 7.0 125 10.8 207 309 1.96 2.11 0.03 0.07 25.0 47.8
Mean 18.3 17.5 7.7 8.0 8.9 9.4 309 268 2.43 2.45 0.10 0.14 43.2 49.9
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Fig. 2. Seasonal changes of the species numbers of dif-
ferent algal groups.
Chl.; Chlorophyceae, Cya.; Cyanophyceae, Bac.;
Bacillariophyceae, Eug.; Euglenophyceae
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Fig. 3. Seasonal changes of percentage contribution of
different algal groups. Chl.; Chlorophyceae, Cya.;
Cyanophyceae, Bac.; Bacillariophyceae, Eug.; Eu-
glenophyceae
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Fig. 4. Seasonal changes of phytoplankton standing crops
and chlorophyll a concentration.
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Fig. 5. Percentage contribution of different algal groups
to total standing crops in Woopo and Mokpo
swamps.

Chl.; Chlorophyceae, Cya.; Cyanophyceae, Bac.;
Bacillariophyceae, Eug.; Euglenophyceae
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Fig. 6. Seasonal succession of dominant species of phyto-
plankton in Woopo and Mokpo swamps. Act.;
Actinastrum hantzschii var. fluviatile, Mon.;
Monoraphidium contortum, Sce.; Scenedesmus
guadricauda, Cry.; Cryptomonas sp., Mic.; Micra-
tinium pusillum, Osc.; Oscillatoria sp.
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Fig. 7. Seasonal changes of phytoplankton species diver-
sity (Shannon-Weaver index, H') and dominance
index (Simpson’s index, DI).
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dominance index.

Wl Lol Gg8 28 F 47} 2o)ad
T &= ogutAel A} (Hutchinson, 1967; Fogg and
Thake, 1087)3} o2 A2 vehigich 2el3 2
(1993), A5} A (1909 $xyel AT A YL
2] Al APAE 2AY P pelie] Auges
= A FEHYRet 5x2572] Desmids7}
Sepdsh @A TN el B ehd B ohle) o
5} rheol SFAURe BEF NG WS ¥
el s ez Byl s, A3 o] (1986)% T
AdEol A wi-$- F53F DesmidsHo] ¥ FAE By
shoich S5 BEEAINE A7 615R9) 455 R
o) $2eARsl ZRsel = 2AZS) 16~186%E
AAse] A ES) HAW 3 BYRelN 2D 07
(31.2%), 80 (27.4%) @ 83X (24.6%)e] M]3 =¥ =
o FANZE Aoz Hglon, =3 DesmidsFi=
% 14%0] 2Wsle] 28 3 4+ % FAL HIS 2
et el e AR Adwd 4w de 23T
A& JeErIR.

% 2AA ) $HE Wk A% 2AA)e) 5
B A% 23S Jehgloy Avbd oz {ARSE



96

Azx=E el gl o, Yx7F Oscillatoria sp.7} 2% 4
duE 9 2 114, =%F2] Micractinium pusillum
= 7h ALl $AFo= 33l em, Actinastrum
hantzschii var. fluviatilez} Monoraphidium contortum,
18]35 Cryptomonas sp.7} dAJA el $AZ o7 &3}
q g} hgel FFAFIL $HFoR 2Pelw
At AT AQE (7, 1009 AP e $4E
o] Holg velisith S22 ak $ELME= AHZ
ol &3t "EFFo] H 1A R 116 71 27
vebgovt ZxLo e 104 7P =4 el Al
z50 g g e vehide ol Az
=719 NZEW S22 a3k o] o BIA AT
o]i} picoplankton 5ol 28t o=z FAHL I Z
4o AlgEeaEs) 494 Wele sid g o
g ARE el glovt B 34ellA o Bl
Sxfsh G e BAE FERT 94
e A9l dwbel Ae] (Hutchinson, 1976;
Reynolds and Walsby, 1975; Reynolds, 1984)2} -§-A}3t
A3E ez olem (3 5, 1997; 3 &, 1998; %
%, 1999; o, 1099), el FAT S7He] Ao
AE szish 207 $Hs TS et
Weleh (7, 1993). olel wla] $EFol A 195} 109
o FERS ANA TN} B deia glet
F zAA A FxFe) $AES FHSA sron,
=4 A 52 g8 3aelA o Fel FxFe] Micro-
cystis¢} AnabaenaZ-o] WA= Aoz B IET Q)
o1} L xo|A]E= Oscillatoriaz} bloom-2 3 A sls] o
], =3 10°C W&o $20] & 11%e)| Oscillatoria
7} eAx o= 2835, 7,500 celliml o] A}Fe] =2 =

rlr

F& vehiEs SAAA A TS YeEsie
SR B2l HEERE —7—73—#44 =
el AAA 73"]94 zlolE F2 1 }~77]-1] =

2280 Aelel oI

o 914 e z}ea~0ﬂ N 2 A2BR=E 27
o 545 493 e A%E el AL BE A
w0 ZAIA FEFE AT A T S oo
ool mabel A ekt AR $ERT SER 5
AR HEERE 24 BHAA St A5
Qxel QA ABEFIE 239 FHAA et}
7 18 FRA Aol T 24D} 99F Aow

rok
M

129744 A 2EHIE F24, A% 3%,
W D $AE A% 5E 2T $2R A%
F2E FH F2ALS = ol 2=l -4

+= Oscillatoria sp. %}
Micractinium pusillume] bloom-g 3413t 543} 114
of vebyteh dAEage] b AL ALS AlQd Az
I ek waf dafoh Festele, g 4
ARE 9Y71A] 28] 119l =& A& Yehigl
om 53] 5U3 7] v %E—S +AH=E epigl
o FERel fFUuRE 195 286 ) 74
HI7b 27 debgeut F dEeke] Hel & onj= ol
= 7oz AgFdo $HEFL 272 Micractinium
pusilume 713 7L $-HFo =z 2P, F=
5 Oscillatoria sp.7} T AAA] 2% 443 947}
2] a8]3 11Y¢] ¥ F oz 3 3}e] om, Actinast-
rum hantzschii var. fluviatilez} Monoraphidium con-
tortum, 28] Cryptomonas sp. o] dA|Hel ¢z
oz AP FERE SPEos 2N Qo
3 SRS $A= A5 g9 AREs ehige
w, g=gFo] F1x]9l Micractinium pusillumz} Oscill-
HHsiel AeHe $HES et
Z gope 714 weich

atoria sp.”} bloom-g-
W 5649 ¥ 114 F

)
, 1o
[o)]
=
g b
o
é
5.”4
(4

5} 3]
k2 s

E 2R 7z )%, '&%2-’?;‘1174 29: 347 362
Al i

o) NEEYIE 2AT

713 1993, A3 dde] AdE Bl ASAel Hg

=L
+



Seasonal Changes of Phytoplankton Community 97

7 LAY AT, ARt sh9li=. 215pp.

S
8}3]%] 26(4): 305-319.

A%, AL A 4R, 1998 D) HEBGIE ZHe
=), §=8-4313]#] 31: 337-344.

1% 1999 5] UF AEFFE 24 F, HI%
4~8}3]x] 32: 358-366.

o718 1986, bt W AEFFLE AT, AFE
—7— 3:327-331.

o
o

A 311. 1974. LP M Mucrofloraoﬂ #3t AT (Fl8R)- g3t
#2% nEedd WA 480 ANFEFel ke,
'&%‘4 23}3]#) 17(2): 63-68.

%.1986. $-Eluvel AAd%e] #EF} e, AARE 65
12-15.

Aod=, A71e. 1987. Hite] Ul At &5 (2Fw
el AEA EH3E, I3 A E3E]A] 5(1): 1-16.

ez, o]5wl. 1986. 3k AARA EHALHE ER/IH
&1 . Proc. Coll. Natur. Sci. SNU. 11(2): 51-98.

AHods, =73 1987. g9t AALA FRF EF. Proc.
Coll. Natur. Sci. SNU. 12(1): 75-100.

Z3}g. 1987. gh=12] FH ok wEAL pp.

FaAd BE 3. 1989, =2 37 B 97 FAE=F
165pp.

77,1987, S-x. FdA5A) e A 24} 212pp.

Cho, S.H., K. Ha, Y.H. Ju, HW. Kim and G.J. Joo. 1998.
Physico-chemical characteristics of the Woopo Wetland,
S. Korea. Kor. J. Limnol. 31: 273-281.

o

Eloranta, P. 1986. Phytoplankton structure in different
lake types in central Finland. Holarc. Ecol. 9: 214-224.

Fogg, G.E. and B. Thake. 1987. Agal culture and phyto-
plankton ecology. 3rd ed. Univ. of Wisconsin Press. 269
pp.

Hendey, N.I. 1974. The permanganate method for cleaning
freshly gathered diatoms. Microscopy 32: 423-426.

Hutchinson, G.E. 1967. A Treaties on Limnology. Vol. 2.
John Willey & Sons. Inc., New York. 1115pp.

Marker, A.F.H., E.A. Nusch, H. Rai and B. Reimann. 1980.
The measurement of photosynthetic pigments in fresh-
waters and standardization of methods: conclusions
and recommendation. Arch. Hydrobiol. 14: 91-106.

Reynolds, C.S. 1984. Phytoplankton periodicity: the inter-
actions of form, function and environmental variability.
Freshwater Biol. 14: 111-142.

Reynolds, C.S. and A.E. Walsby. 1975. Water blooms. Biol.
Rev. 50: 437-481.

Shannon, E. and W. Weaver. 1963. The mathematical the-
ory of communication. Illinoise Univ. Press. Urbana,
177pp.

Shimpson, E.H. 1949. System of water quality from the
biological point of view. Arch. Hydrobiol. Beih. 7.
Erhrg. limnol. 7: 218pp.

Utermohl, H. 1958. Zur Vervollkommnung der quantitati-
ven Phytoplankton-Methodik. Mitt. int. Verein. theor.
angew. Limnol. 9. 39p.

(Received 3 March 2001, Manuscript accepted 20 May 2001)



