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Changes in Microcystis species composition and cell-quota basis of microcystin
concentration in Lake Suwa

Takamitsu HONMA" and Ho-Dong PARK?

Abstract

The relationship between Microcystis species composition and microcystin concentration was investigated in
Lake Suwa. Microcystis cell concentrations and microcystin concentrations varied from 1.0X103 to 7.4X10° cells
mL™, and from 0.09 to 0.55 ug L™, respectively, and no relationship was found between the two. From 5 May to 3
June 2002, M.aeruginosa was the dominant species, and the cell-quota basis microcystin varied relative to higher
values (from 0.03-0.49 pg cell™!). The dominat species shifted from M.aeruginosa to M.wesenbergii and M.
ichthyoblabe, and the cell-quota basis of microcystin decreased. From August to October when M.ichthyoblabe
dominated, the cell-quota basis of microcystins fluctuated from 0.003-0.012 pg cell’!, suggesting that microcystin

concentrations in water were related to Microcystis species composition. .

Key words : Lake Suwa, Microcystis species composition, microcystin, nitrogen, phosphorus
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HREAIBZ 33V T Microcystis TERLAK & 17K F D microcystin & D BIRIC DWW T 217 o T2, Microcystis
MR EIL1.0 X 10355 7.4 X 10%¢cells mL™!, #7K # @ microcystinB BE130.097> 50.55 ug L1 OZEB 2R L
7zo LML, MR EE & microcystinfB [ OEENTITE B 2BEIIFA D bhie by o T, Microcystis B DRE
BIZSASBMHLT7R3BE TIIM aeruginosa DMEXS LTEY, HMESH =Y O microcystin 5 &I 0.03 >
H049pgcell 'L BRETH oIz, TO%, B SFED M. aeruginosad> B M. wesenbergii, M. ichthyoblabe ~ &
ZfR L, #lad 7= 0 © microcystin B Uiz, Microcystis & OB EREMLI-8 AXH 10 A D,
M.ichthyoblabe 73 90 % LA EDEIAETHED TR Y, MIRH 7Y @ microcystin S8 B i b 1KV EEE (0.003-
0.012pg cell?) Th-oT, T OLORKEEITL, FIHMICTI T 5 microcystin B EE DXL, Microcystis B DI
FETIHL, BAHEEM aeruginosa b EHFHEM. ichthyoblabe DENG DEIC L > TR ZEZ &hdZ &
ERLTNA,
F—7— K IWEHM, MicrocystisTE# K, microcystin, TR, U v
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TC®HIC

BWROBFRBITHEI ABRERICL DT V- LDFRE
2R T STV 5 (Sivonen and Jones, 1999), A&
BT, Hb—BOCBHEINIEHERERDOT L —
Il Microcystis JBIZ L 5 b DH3E\ > (Watanabe and Oishi,
1980; Park et al,, 1993 a,b), %< DFE, Microcystis|&D
T N— BT D Microcystis BAIETE U THER S TW
% (Park et al., 1993b, 1998; Watanabe et al., 1994, 2000) ,
Microcystis BOFICIIBEREFAEETH AERELT TRR
<, \EEHTFEL TS (D, 1994; Yasuno etal,, 1998)
HFHEMIZ M. aeruginosa, M. viridis, M. ichthyoblabe, #ETE
13 M. wesenbergii & M. novacekii’z ¥ BETF Hh 5 (X,
1994), LaL, BEETH>Th, M ichthyoblabeiLsy
BRI L - CRBEOERYEETHIAERLEELR
VWEFRRAFELE L TV 5 (Watanabe et al., 1988, 1991; Park
etal, 1998),

Microcystis JBDFEE D microcystin FEAERECEE R DE
WG STV B, BAMIET D Microcystis J& DR
MBECEROEARERET HERIZ OV TIRLER

-Fig. 1. Map of Lake Suwa showing sampling site.
1. FREABIC I T BRI,

\Okaya City

JEs

BAZ2 NN, Microcystis TEMRL & TN O NAEET D
microcystin % &l 3 2 ER 2 A CE L, BREPD
Microcystis 7V — L DML ER, H#H$T 5 ECEER
BWERD 55, TIT, AW TIIARPOMBESE
R B BB Microcystis TEARRL & MM HT- D
@ microcystin FHEICRIET LRBEL, RBEHEEL
Microcystis OFEFEAL, K& T microcystin 4 & % #RFFHYIC
AL, ThoOBEEICOWTRE LT,

Ml EAE
HHEDOIFER
200245 H 2> 5 10 B 22T T, 25BREE IR OWL
(F#E136° 057, 4E#&36° 037 ; Fig.1) DFRE (0m) DK%
BB L, WK O Microcystis MR, WHESREZER, V
VEEEE Y IREESHT, KON microcystin FE BT ORE
& L7,

Microcystis DI & HIRZEOHE T
RAKICHABED 2 %IZRDEDITHENVLTATE K

®Lake center
(36°02'50"N, 138°05'01"E)

Suwa City

0 1 km



FRAAIZ I T B Microcystis TEFAAL, KR UM H72 0 O microcystin &8 BEDOLE)

ZIML, BEE L%, Microcystis FIREE DL L&
MK DOBIEETT o 72, 2T EIZEER O 2R
REICDELUBERICL > Tag=—ROMEE 451
5B S ¥, Fuchs-Rosenthal M EREH A% (Kayagaki Works,
Tokyo, Japan) % Fl\>TEH#& L7z (Park et al., 1998),
Microcystis &1, Komarek (1991) 2\ 2 1n =—DHE
LB DIEHEREN S, M. aeruginosa (Kitzing) Kiitzing,
M. flos-aquae (Wittrock) Kirchner, M. ichthyoblabe Kutzing,
M. viridis (A. Brown) Lemmerman, M. wesenbergii (Komarek)
Komarek iIZ5/374H L7z, L2>L, M flos-aquae 2B L Tid,
M. aeruginosa & TGREIZ L BHBIBR DI W b,
M. aeruginosa & M. flos-aquae & % 1> TM. aeruginosa & L
THE LR, RBZ&I12 100 an=—P Bz oW T
FEL, ar=—I21"OMikEkd, MEEEOREH
T2 L DI OEE D LREXIHI AR Microcystis 1B
DFEMRE R Lz,

BERE S O 857 4 (HPLC) IZ & B microcystin E 8547

Microcystinif# B {3 Park et al. (1998) D J7ikic 23 & &
BiEI/a< 77 0 TER L, HWEMEIE, BT A
Cosmosil 5C18~AR (4.6 X 150 mm), BEHHIIA & /) — ).
0.05M U “BE/Ny 7 7 — (pH3) =58:42, #ii# 1 mL min™!,
BHEIIT 4 hF A4 — 7 LA TREHERZ238 nm T
%%, Microcystin-RR & microcystin-LR % &3t L7zfE%
Total-microcystinf & & L7z, #iad 7= ¥ D microcystind
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Fig. 2. Seasonal changes in Microcystis cell concentration (O)
and temperature (@) of the surface water of Lake Suwa
in 2002. Samples were collected from lake center at
two-week intervals from May 8 to October 23.

2. FREHMILORBAKITET B Microcystis #IRE B
(O) LKiR (@) DFFZAEAL (2002455 ~104) .

(X, K& 729 ® microcystin B E % Microcystis HAE
ETEYREH L,

RER

BAKEGF/CT 4 NVH—THEBL, HBEER, ) Bk
BY L OoSicAWE, MBEERRRERXAF 707
k7"F 7 4 — (DX~120, DAOINEX, USA) CEEDHT % 1T
Rotr, VUBREY VBERXTY ST VBT - TR
=)L B B IR IE (Murphy and Riley, 1962) i2#€ 572,

mREER

MicrocystisEDHifaZES L UEHEK &
microcystiniBE DFEHZ{t

WEZBALA L2 2002 42 5 A 7 BOKIRR 161 CT,
Microcystis R EEIL1.0X 103 cells mL ' CTh o7, E#
A2 91200, KEAEFL 7 A 31 BiZid&EKER
26.9°CITi# L7z, Microcystis MIRREEEIZ8 A 14 BIZIT /K
FHETA4X10° cells mL™UZE LT, D%, 9A11AND
10823 B2 TKIRAN24.002 5 132 CIABIIET L,
MicrocystisHUREE R L, 10823 B OMEREEILLE
X 104 cells mL™! & 72 > 7= (Fig.2),

Microcystis BITTRAEMM P %18 LT, M aeruginosa,
M. ichthyoblabe, M. wesenbergii, M. viridisD4F&ED HEL L
72 Microcystis BOTEMAIL, 5 AND 6 AiZhiFTik
80%LL E%& M. aeruginosa 3 5® TV 7=2%, 7H 19 R Tik
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Fig. 3. Species composition of Genus Microcystis in surface
water of Lake Suwa.

X3. FRHDORBAKFIZIT B Microcystis FEMLES D2
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M. wesenbergii H3% Microcystis #IREK D 52 % % 5%, Fl
ERELENoT, EDH, KEIZ M. ichthyoblabe DE)|
AL, 7H 31 BIZIX M. aeruginosa, M. wesenbergii
& M. ichthyoblabe 5% LEH 31, 31, 35% & REEDOHIS
THER LTV, Microcystis BOMBBEN Y — 710
L7z 8 A 14 HLAREIZ M. ichthyoblabe O 5% 2 E| & 32
ZHEAN L, 10H £ TI0%LL k% DT (Fig. 3),
2002485 B 75 10 B Dk & 72 Y @ microcystin & £ &

Microcystis #1% 72 ¥ @ microcystin & &% Figure 4 |21~
T, BAIEITR-7-5A»b 11 EROETORE NS
microcystin ZBHTH I ENTE, WMiAkbHZY D
microcystinf2EEIZ 5 A 8 A/ 65 H 22 BIZ—BERA L7,
6A5H1Z0.53 ug LU E TRBICHEM LT, 6 FA»15
7A BRI TRENED L, TH THLUREUHE
ML, 9811 RIZIABRKREBESS ug LUTELR, 9H1I
B oL, EEErXRE/D L 10 A 23 BIZiEZK F 0 microcystin
BEN 009 pg L &72o7c, Microcystis fila&H 70 @
microcystin Ei3FREZBA L7 5 A 8 BITHEKNIE 0.49 pg
cellT2R L7z, 5H22H &6AS5BICITRARIEDS0%RE
{2 % T microcystin 234> L7z, 6 AL LA L, 8H 14
B {2130.001 pg cel ' A FICE TIERTF Lz, Mladhiz o
microcysting A &iX8 H 75 10 A & T0.003~0.012 pg cell’!
DB E O TER LTz,

050 1 0.60
£ ouo b 1 050 -~
3 w»
2 1040 2
2 030 g
£ =
g 0.30 2
g 020 f §
2 020 ‘g
K | O———O MCs per cell 3;
2 0.10 @———@ MCs in lake water 010 +
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Fig. 4. Seasonal changes in total microcystin concentration of
surface water lake-water basis (@) and cell-quota basis
(O) at the center of Lake Suwa in 2002. Samples were
collected at two-week intervals from May to October.
G LR 7K T O K i microcystini [ (@),
B L UHIIE S 72 » Dmicrocystin & (O) DFEHIEAL
(2002425 4 ~10A7).

4.
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JER
WREZRBELSYCEBEE) VREOFHEDH L

Microcystis AR D ZEB) & D EEE

FahHR B OMBEERREEILS AXD 8 AlLh

TR LT 22564 pg L OHIFH THHE L TV,
8 A 14 B LAR%, Microcystis fMRRE BE DWANTHEYS, 8 A 28
A2 5 10H 23 BN THBBEBERRENR21L 171 o
gLUcETEMLE, VU EBREY VIBEIXSAMD6A19
BT T, B/NEE20ug L' OBAEEILI pg L
E T LTz, D%, M. ichthyoblabe DYEFEIZLET A
Ak TY BRI Uiz, M ichthyoblabe 7ME &5 L7z
TADBI0BDY EREE) VEBERBLFTug LT EIZIE
—ETH o7 (Fig.5),

Microcystis FINRHEE OBEMMIHE, M. aeruginosa O &
DAFEITIET L, 7H17BIZIE M. wesenbergii, TA31H
LA BE VX M. ichthyoblabe 5 % 1 € N 5 U 7= (Fig. 3),
M wesenbergii IZ M. aeruginosa £V HLHIBENIZER % %<
ExHZEBNTED (PR, 1993) Z Lnd, EVFHERE
ZREENBEERINESA NS THITHT T M aeruginosa
IV HLHFNCHEETEZOTHAD, 7 AFELE, &
WIZ M. ichthyoblabe DXBNAEEEAHEM L, Microcystis 7
N—5DI0%LL_E% M. ichthyoblabe )3 55 X H 172>
727 (Fig. 3), M. ichthyoblabe O 7 )\ — I ¥ 2 W&
X472 < (Sabour et al., 2002), FHERREEREBEEOLXEN L
DOBRfREBRTHI LILTE eh o,

77, EAT (1988) IX Microcystis BAME 51 BB
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Fig. 5. Seasonal changes in NO3~N (@) and POs—P (O)
concentrations at surface water in the center of Lake Suwa.
*: not detected.
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FEHWNC 1T D Microcystis FEHLRR, K& OWINE 3 72 ¥ @ microcystin B8 EDEE)

BT SR/MD—o& LT, Microcystis BD T /L— LHZ
ELTWARE, BAFOU VEEREY BENHEML, #
HRRRE LB RN RZ THZ & 2B TnD, LA
L, AW Tit M. ichthyoblabe 2 & 5 7/ — LR BLER X
IR, U UomERY CRECHIMIIED R, ol
(Fig.5)

AL RAIHA T BT A EEEEFE microcystin DIE
BT Microcystis TEFAR, HICHBEME M aeruginosa &
HETERE M. ichthyoblabe DEIGDOBLIZEEBEIN TS Z
xRl
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