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Yongdam Lake is the fifth largest artificial lake in Korea newly formed by the first impounding the Yongdam
Multi-purpose Dam on December, 2002. Yongdam Lake, with her total water storage of 820 million M/T, is
located at the roof-top region of the streams flowing into the just-constructed new Saemankeum Lake. Seasonal
succession of phytoplakton in Yongdam Lake might affect cyanobacterial blooms in Saemankeum Lake by inoc-
ulating seasonal dominants. During 2002-2003 when the first impounding after the constrcution of Yongdam Multi-
purpose Dam was still undergoing, summer cyanobacterial blooms by Anabaena, Microcystis, and Aphanizomenon
were observed. Among these three, filamentous Anabaena is well known to have its species with N-fixing abil-
ity and special cells such as heterocysts and akinetes as well as the vegetative cells. We established a clonal cul-
ture of Anabaena spiroides v. crassa (KNU-YDO0310) from the live water samples collected at the bloom site of
Yongdam Lake. The N- and P-nutrient requirement of the KNU-YDO0310 was explored by the experimental cultivation
of the laboratory strain. Ratio of heterocysts to vegetative cells increased as N-deficiency extended with its max-
imum at N»-fixing condition. The strain KNU-YDO0310 exhibited considerable growth under N-limiting con-
ditions while its growth was proportional to the initial phosphate-P concentration under P-deficient conditions.
Under P-limiting conditions akinete density increased, which could be interpreted as an adaptation strategy to
survive severe environment by transforming into resting stage. The above eco-physiological characteristics of
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Anabaena spiroides v. crassa might be useful as an ecological criterion in controlling cyanobacterial blooms

at Shaemankeum Lake in near future.
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Fig. 1. Location of sampling stations (indicated by arrows) and dike
(shown as a dark bar) at Yongdam Lake.
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7102 3le] 0, 0.2, M2 Z2Eate], JFH Algk APl A
SISATH(Table 1). Q149 2 Hke] 3l Fx5F 22l o
Sk 244 9] 125 ml PC v 20°C, 100 pE'm2s7'9] <A
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O] ZA| 3 (heterocyst) X FHAXE (akinetey= 271, A, FHE
7t MR T §AE ol83te], B 1000 &M FEA
E 9} P35} (Whitton and Potts, 2000) A3t A Ml
Lugol’s solution® 2 T JE A 85 2 g A, IIHE= 2
2 A7) Hi BEFEe BPA R, oldMEE T3] vt
3 T YA Z A EL] Yol polar plug(Sherman et al. 2000)

Table 1. Chemical composition of CB Medium.

Compound Concentration
Ca(NOs)4H,O 150 mg
KNO; 100 mg
MgSO47H,0 40 mg
B-Nasglycerophosphate 50 mg
Vitamin B, 10 ng
Vitamin B> 0.1 pg
Biotin 0.1 pg
HCl-thiamine 10 g
PIV Metals 3ml
Bicine 500 mg
Distilled water to 997 ml
PIV Metals

FeCl;-6H,O 196 mg
MnCl,-4H,O 36 mg
ZnSO47H,O 22 mg
CoCl2:6H-O 4 mg
Na,Mo0O,2H,0 2.5mg
Na,EDTA-2H,O 1000 mg
Distilled water to 1000 ml

(NOs-N: 21.6 mg/l, PO4P: max. 8.0 mg/l)

LA - olas

Fig. 2. Light microscopic image of a clonal culture of Anabaena
spiroides v. crassa (KNU-YDO0310 strain). Vegetative cells are relatively
small and dark-brown colored when compared with the half-trans-
parent cells of small and bright heterocysts (A) and large and pale
akinetes (B). Scale bars = 10 pm.
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Fig. 3. Time course of N-limited (left) and P-limited (right) vegitative growth of Anabaena spiroides v. crassa (KNU-YDO0310 strain; mean cell den-
sity). N-0 and P-0 means experimental CB-N and CB-P medium without any added nitrate-N and phosphate-P, respectively. One fifth of
nitrate-N and phosphate-P for the enriched CB medium (CB-1.0 with 21.6 mg NO; -N I"" and 8.0 mg PO; -P I'") was added to prepare

medium N-0.2 and P-0.2, repectively.

Table 2. Maximum biomass yield and maximal growth rate of Anabaena
spiroides v. crassa (KNU-YDO0310 strain) under different NOs -N
concentrations.

NO; -N (mg 1) Y max (cells/ml) GRuax (divisions/d)
0 7200 0.31
43 115000 0.46
21.6 193500 0.58

Table 3. Maximum biomass yield and maximal growth rate of Anabaena
spiroides v. crassa (KNU-YDO0310 strain) under different PO/ -P
concentrations.

PO,/ -P (mg 1)

Y max (cells/ml) GRumax (divisions/d)

0 1626 0.00
1.6 118750 0.36
8.0 193500 0.58
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Fig. 4. Time course of mean heterocyst density under N-limited (left) and P-limited (right) condition by Anabaena spiroides v. crassa (KNU-
YDO0310 strain). N-0 and P-0 means experimental CB-N and CB-P medium without any added nitrate-N and phosphate-P, respectively. One fifth
of nitrate-N and phosphate-P for the enriched CB medium (CB-1.0 with 21.6 mg NO3; -N I'! and 8.0 mg PO, -P I'") was added to prepare
medium N-0.2 and P-0.2, respectively.
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Fig. 5. Fluctuation of (Heterocysts)/(Vegetative cells) ratio in N-limited (left) and P-limited (right) condition by Anabaena spiroides v. crassa
(KNU-YDO0310 strain). N-0 and P-0 means experimental CB-N and CB-P medium without any added nitrate-N and phosphate-P, respec-
tively. One fifth of nitrate-N and phosphate-P for the enriched CB medium (CB-1.0 with 21.6 mg NO; -N I'' and 8.0 mg PO,*-P I'") was
added to prepare medium N-0.2 and P-0.2, respectively.
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Fig. 6. Time course of mean akinete density under N-limited (left) and P-limited (right) condition by Anabaena spiroides v. crassa (KNU-
YDO0310 strain). N-0 and P-0 means experimental CB-N and CB-P medium without any added nitrate-N and phosphate-P, respectively. One
fifth of nitrate-N and phosphate-P for the enriched CB medium (CB-1.0 with 21.6 mg NO;-N I'' and 8.0 mg PO,>-P I'') was added to

prepare medium N-0.2 and P-0.2, respectively.
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