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Cyanobacterial Development and Succession and Affecting Factors in a Eutrophic Reservoir.
Kim, Ho-Sub, Soon-Jin Hwang'* and Dong-Soo Kong (Han River Environment Research

Laboratory, National Institute of Environmental Research, Gyeonggi 476-823; ' Department of
Environmental Science, Konkuk University, Seoul 143-701, Korea)

This study was conducted to evaluate the causes and effects of cyanobacterial devel-
opment and succession in a shallow eutrophic reservoir from March 2003 to February
2004. Phytoplankton succession, sedimentation rate, and sediment composition were
analyzed. Algal bioassay also was conducted with the consideration of light, water
temperature and nutrients. Cyanobacteria dominated throughout the year, except
for spring season (March~ April) in which diatoms and flagellates dominated. Total
cell density increased in July and November when P loading through inflows was
high. Oscillatoria spp. and Aphanizomenon sp. were dominant in May and June,
respectively, but replaced with Microcystis spp. in July. Thereafter, Microcystis spp.
sustained until December, and again shifted to Oscillatoria spp. and Aphanizomenon
sp. The dominance of Oscillatoria spp. in May was accompanied with high TN/TP
ratio and the increase of water temperature and light intensity. While the dominance
of Microcystis spp. was related with relatively low TN/TP ratio, ranging from 46 to 13
(average: 27). The sedimentation rate was highest in March (0.6 m day ') when diatoms
dominated. During the period of cyanobacterial dominance, relatively high sedimen-
tation rate was observed in May (0.4 m day ™) and October (0.36 m day ). C/N ratio of
the sediment ranged 6~ 8. Inorganic P concentration in the pore water was low when
DO concentration was <2mg O, L'! in the hypolimnion, reflecting the P release from
the sediment. Cyanobacterial growth rate depended on phosphorus concentration
and water temperature, and high P concentration compensated for the low tempera-
ture in the growth rate. Our results suggest that the potential of cyanobacterial
development and substantiality in eutrophic reservoirs be high throughout the year,
as being supplied with enough P, and emphasize the consideration of sediment man-
agement for the water quality improvement and algal bloom control.
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Fig. 1. Map showing the study reservoir and sites.
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Fig. 2. A schematic diagram of the suspended sediment
trap used in this study.
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Fig. 3. Temporal change of phytoplankton cell density in
the study reservoir from March 2003 to February
2004. Mel., Rho., Osc., Aph, and Mic. indicate Melo-
sira, Rhodomonas, Oscillatoria, Aphanizomenon,
and Microcystis, respectively.
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Fig. 4. Settling flux of Chl. a, SS, VSS, TP and TN, and
average concentration of chl. ¢, SS, TP and TN in
the water column (epilimnion and metalimnion)
before and after trap establishment from March to
November, 2003.
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Table 1. Settling flux (Sy, settling velocity (S,) and settling rate (S,) of material of the syudy reservoir from March to
November, 2003.

Chl. a SS
Date Conc. S¢ S, S, Conc. Se S, S,

ugL? mgmZday! mday! day! mgL! gm?day’! mday ! day!
Mar. 28 38.2+10.5 17.0+1.6 0.45 0.07 11.4+1.9 25.1+3.5 2.2 0.33
Apr. 11 33.4+5.7 18.2+0.1 0.55 0.08 9.9+04 35.4+9.9 3.6 0.51
May 30 43.9+4.3 17.7+£2.1 0.40 0.06 88+1.7 22.3+3.5 2.5 0.38
Jun. 13 42.9+5.3 11.1+1.4 0.26 0.05 11.7+1.3 20.7+4.6 1.8 0.31
Aug. 8 72.6+26.4 11.2+1.6 0.15 0.02 14.2+1.2 11.7+1.9 0.8 0.11
Oct. 3 59.5+8.3 15.1+3.7 0.25 0.04 11.0+£3.1 30.8+9.8 2.8 0.43
Oct. 18 754477 2714122 0.36 0.06 16.1+1.9 79.0£13.7 4.9 0.76
Nov. 21 77.7+£27.2 19.6+1.6 0.25 0.04 14.8+2.0 43.9+6.1 3.0 0.47

TP TN
Date Conc. S¢ S, S, Conc. St S S,

pg Lt mgm2day? mday! day? mg L™ g m 2 day! mday?! day’!
Mar. 28 63.9+8.1 27.5+2.6 0.43 0.07 2.7+0.1 101.8+9.7 0.04 0.01
Apr. 11 58.3+25 29.5+1.5 0.51 0.07 2.7+0.0 136.5+2.3 0.05 0.01
May 30 58.1+5.1 22.1+3.2 0.38 0.06 3.24+0.0 222.4+28.9 0.07 0.01
Jun. 13 71.5+84 16.0+2.6 0.22 0.04 3.31+0.1 176.9+18.9 0.05 0.01
Aug. 8 90.0+104 25.1%+5.1 0.28 0.04 2.9+0.3 126.2+13.3 0.04 0.01
Oct. 3 88.9+11.0 43.2+7.9 0.49 0.07 1.8+0.2 151.3+36.9 0.08 0.01
Oct. 18 89.3+10.7 44.8+6.4 0.50 0.08 1.8+0.1 170.9+12.8 0.10 0.01
Nov. 21 785+2.8 43.6+2.8 0.55 0.09 2.1+0.1 145.1+17.0 0.07 0.01

Conc.: Average concentrations of Chl. a, SS, TP and TN in water column (epilimnion and metalimnion) before and after trap establishment
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A st AL e AAdE BT a=0.76,n=8, C N P
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A= 1099 7Hg w33 64l 7P wolet 84 & A DWg™ DWg DWg
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. 28 4
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Fig. 5. Moisture content, ignition loss in the sediment,
and DTP (dissolved total P), DIP (dissolved inorgan-
ic P) concentrations in the pore water in the study
reservoir from March 2003 to February 2004. The
ranges indicated by the arrows are criteria, which
were established based on the phosphorus concen-
tration in the pore water (Enell and Lofgren, 1988).
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Fig. 6. Growth rates of phytoplankton (cyanobacteria) in
the various cases conditioned by nutrients addi-
tion, temperature and light intensity changes.
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nolds (1993)% ?1¢] ¥=7} =3 TN/TP 8|7} ¥& =274
AAM F2F7F, B3] Microcystis aeruginosa7} A3 B
Tstg ot B} FA Ao 2 Smith (1983)9»]- Smith 5
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%—3— 15°C o8} 42| A} 3} ZhAslar (Kriiger and
Eloff, 1978; Nicklisch and Kohl, 1983; Kappers, 1984;
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2% 8} loH(Thomas and Walsby, 1986). o]218t A8 <
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FE 119 7HA9 $2E2 s 7Y 9 (22.6~11.4°C)
P w2 A7 e P Wokd 1192 27}
S B dFeME 371 AEds zle)r) e
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e
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B Fad Az F A FUESEE 17.1%)9] o]
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ol & J’l}%" 20 o] Atelr} (Redfield et al., 1963;
Meyers and Ishiwatari, 1993). =3l E*E2] C/Nuj:=
XA Axg BH3lE= 7]F(humosity) L2 % A% 71
3]e] (Hansen, 1961) C/NH]7} 10 oAl Z4E poly-
humic lake®, 10 016}°] 4% oligohumic lake® E5H
a3 glek o2 E ES EUE & o £ A7 A
42| oligohumic lakeoltt], A BZgaEy BAzle
Az {718 239 27dAR f37sE, 4
oA AR AlEEAEe] FXE 23 fU1E
o] AR 71e Aoz A4 4 Qo B A7
43 A4Ale fdeFe] A ¥t ohet f31F
Ao} Qo] AEEFAE 3 FIH:= 42
(86.8%) e} F7|AA(T8%)FEZ. F-UFH7] W&ol (
2 2004) HAHF W f71Eel A AF71Y /7]
9] 77t AR oz M Aoz At & 4 girh
£ AeA] HHE W APHFS 082~1.14mgPg ' W
Az Ay dFs]l ehsset %‘J’Z‘iiﬂ fFAFEE Eel%d
2‘4(“3‘%3'47334‘1}" 2003), AA|9] F2E FhEd
o FHEdezA HAES 2 AT ApA M
4 Fas efsjoloh ok B, ol 9~ 11
4 52 034 o 4 $19) w20} et Ave
B2 wAsEg A2el Hu AaRAes 47
T 4 ok B AR ARANAG Lo] 1% 2ol
Z7|2A 8] EA #7]e A, Aol ‘%”ﬂJ— Aol Al Ak
27F EbEE 1A A e] 2AEE Aol Hey
dFulEI AFEHYR o] fAR 2}’:}51 7] wf g
(Bostrom et al., 1982), 793} 8¢ =3} Al=7 8= o
719l Fxe] & o) (R} 3, 20040 74U 42T
7918 g2el Rl Aoz BeEeh 7 A% B34
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v §-E%A(DTP) Z dR-ie] £7] el (68%) (Rt
3, 20002 et Aoz AT 4 ot ol HA
37 542 JRERE < FFo] = AVex HF
ZF 7182 EEE B8 429 FUIlel &7 A
A 7]14¥ 4 o} (Trimbee and Prepas, 1987; Sheffer
et al., 1997).

2 Q7<) A3k odopaeel AT HAANA %
ZF F79 AHele A &5 2, W 5o BdHe=
zZh4-ste] w33k Aoz AwgEw, 53] 99 FEx &
of Hols} vlge] 4eol WG WHEE WA 54
7= F2F7F AL + de Yoz A=A
B d7e] A, vt §718e] =A A"
9 B2 4% FAY AFAGA dF F2Re e
A&7PsAE AAREI, 224043 2548 A8 F
HE A (53], 49 ADE NS FeaA s ef
& 7hxgi.
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2 ATE 39 Ao FxRe T} Belol
oJ3Fe n|X= 25 1 AE Frslr] ¢ske, 2003
 39RE 20004 2970 B 2R Bohel HaF
23 erish ARG, I2E H9E s
=3, £, s 2T 27404 G2 i AAE
& ¥asids. /54%-'3—%} B FHGB~4¥9e F2F
dexf7} U 7S Adstre 93 Gt
AR, 799 1190 2 HWE F/P) $AFHYG-
FE2F 4717 & 59\ Oscillatoria spp., 69 =
AN, TERE 1197 =
Microcystis spp.7} $+AZo 2 el Oscillatoria
spp.7F AT A7HEol ¥UR 5Yole £, B= 1
2]l TN/TP ¥l7} &9ksl ¥bH, Microcystis spp.7} 74
g 798E 11971x9] TN/TP ¥l Avjd o ke
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BT HEFS $UEF A1 FAAE 593 10
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