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Abstract

To reveal the phytoplankton species and their interspecies relationships which cause
heavy algal bloom turning water surface color to strong green (aoko) or to brown (aka-
shiwo), two—-year—long monthly investigation with microscope was employed at six urban
park ponds in Osaka city. Microcystis were the most abundant species, and it had not disap-
pear in winter season (Jan. to Mar.) in many ponds. Some of then kept 10°cells mL ™~ '—order
that is near to algal bloom. Mean phytoplankton composition of algal blooming genus or
class could classify these ponds into four categories; 1) Chlorophyceae—Bacillariophyceae
dominant pond which causes no heavy blooms, 2) Microcystis pond, 3) Oscillatoria pond,
4) aoko and akashiwo pond with cyanophyceae, euglenophyceae and dinophyceae. Addi-
tionally, Spearman’s rank correlation analysis showed the confliction between Microcystis
and Oscillatoria. Nitrogen: phosphorus ratio was suspected as a driver controlling the domi-
nant species in the water. Also, a tendency was shown toward the co—occurrence of Micro-
cystis and euglenophyceae or dinophyceae, this suggests that the co—occurrences of aoko
and akashiwo at the same time. This phenomenon was seemed due to surface water sam-
pling, because those species have ability for rising up in the water column when heavy al-
gal blooms occurred. Anyhow, supplement investigations was required.
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*Characteristics of phytoplankton species causing heavy algal blooms at the urban park ponds in Osaka city.
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Table 1 The fundamental property of investigated Pond A to F in this study

Pond Area Volume Water source Water color
(m?) (m?)

A 130000 500000 ? almost clear*
B 500000 2000000 Treated sewage water almost clear
C 5000 8500 Nothing green and/or brown
D 38000 57000 Ground water green and/or brown
E 40000 44000 Industrial water green
F 21000 29000 Ground water green

* Occasionally turned to light green.
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Fig.1 The variation of bloomning phytoplankton Microcystis (&), Oscillatoria (<-), Anabaena ('), Lyng-
bya (1), euglenophyceae (right axis, O), dinophyceae (right axis, 4)and other species (@) at Pond A-F.

Table 2 The result of Speaman’s p test and their valid sample numers(n) among the ratio of Microcystis, Os-

cillatoria, Anabaena, Lyngbya, euglenophyceae, dinophyceae and number of other species to the
total number of community

n

Eugleno-

Dinophy-

0 Microcystis  Oscillatoria ~ Anabaena Lyngbya phyceae ceae Others Valid Case
Microcystis 57 60 55 67 50 121 121
Oscillatoria | —0.521*** 36 28 35 29 61 61
Anabaena 0.009 0.061 34 35 30 61 61
Lyngbya 0.063 —0.141 0.219 39 22 60 60
Pheene 0.257*  —0.227 0.202  0.215 36 70 70
Dinophy- 0.335°  —0.157 0.359  0.619**  0.444°* 53 53
Others —0.403***  —0.468***  —0.096  —0.135 0.061 0.217 138

*shows significant correlation
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(*p<0.05, **p<0.01, ***p<0.001).
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Fig.2 The mean ratio of Microcystis, Oscillatoria, Anabaena, Lyngbya, euglenophyceae, dinophyceae and
other species at Pond A-F. The ratio is average of monthly ratio of each seven group.

W — T DOREFR % Spearman D NEALAH B 44T C 4
rl7zo ZOBIZ, MILBREZ RSV — 7
D) BEwIe, b LIEREDI0 THo7eRT
WM S B 7z,

& F

At (Fig. 1-Pond A) TlZ20004F 7 H & Micro-
cystis DIBRVSRONT=BST 4 3L %0 Lo
72o COMTIIFEMEZE L TREDCEIENE L,
FEH S BT T Pediastrum — duplex $¥103~ 104
cells mlI"IOH TR LN, ZLDOATELETS -
720 8 BICIET4E & b Coelastrum microporum <2
Pandorina morum DEEPR 5, 12~ 3 B2
1 TIREEE D Cyclotella kiitzingiana HE5§ 5%
HiZEfb xR L7, Bith (Fig. 1-Pond B) T» 7
FADRRERZTT o MV EOERIZIEFE A
ER NG olze AMIFERRICHS I ICIREED
E|ESE o 7205, 20004E 7 A, 20014E 6 A @ Pe-
diastrum  duplex \Z X 5185 % R { L HFEH1HFKIC
T TS L T 72 D3 Scenedesmus  spp. T
o720 Cy. kiitzingiana (3108 ~ 2 H (20014E) ,
LT3 A (20024F) FTEEL, oML
AL D b ED» -7z 20014E 6 A 121d Co. micro-
porum ¥ L1.9X10%ells ml~ 1% 7R L 72,

38—

CHt (Fig. 1-Pond C) 12200048 ¥ 20014F & T
Mk DEASE % - 720 20004E DMK I BRI % 5
V7540 TH 52 LD, BEER L) fxMaH5HR
{Tpodes 20004E121E 22— 7 L (F1C Tra-
chelomonas) 7°% { WE L, 12HZ®mAKE LT
1. 9% 103cells ml~1 T @ o 72 A 4R | H B4
FEXHESRE CEA L, FH2.9X10%ells ml~!
TdH o 720 o T Microcystis X Anabaena, %
L T20004F {2 (2 BHEE & 1172 > o 72 Oscillatoria %%
MR R& {MME L7z, Dith (Fig. 1-Pond D)
Th—27 L (£12 Euglena) S4FR % 8
UCTHEAEL, Mx CREEEE (E1C Ceratium hi-
rundinella) & 20004F % H.ln & LTE K HEE L7,
T H 20004 7 B idf D323 72 L WRENIREE T
HhH, T D& EI|ZChirundinella %1.2X 103cells
ml~ 1508k L 720 20004E 3 E A S fk % ¥ — 712 Mi-
crocystis DI B S N77%, 2 EEHFNEIC Lyng-
bya, Microcystis, & Db O # 48, Oscillatoria &
BEEIEM L, ClbeDIBCIRL—7 LT
BHELEEESAO LB LAIC S Anabaena R
Lyngbya DEIED @V EVH SR LN, Ih
LW TIIMEOA BB L5 ~10%BIEZ 50
Tw/: (Fig. 2),

Eib (Fig. 1-Pond E) T 1320004 13 4E [ % 8@

4 [EI BRI RS



KRBT A AR IEAES 57 4 3 EPARBER 7T 7 b Y OFERIZOWT 103

I T1313 Oscillatoria (13 & A & 25 O. limnetica)
DEL L7zo LA L200LFE ST T2z R4
WIS TEMICH D, 108 ~ 128 £ Tldfst i
Db O D Microcystis DELE S H S iz, o
DMTIZFTR D 2 FH LS ORI D o 72,
Fih (Fig. 1-Pond F) 13\ bHEZ L V7 4 2Kk
*E2L, TOEMREE % o 7 Microcystis 136 A 12
SHICHIREEEZERSETIOHEETT - LB
Uield 720 11 A LAREZT4E & b Fragilaria  sp. %
1H¥C&2H~5H % Tlid Scenedesmus  spp.
DS L7,

BT DT N2 T TN — TEOERFE
BHHRBREEOKE LD (Fig. 2), KRBT
VRS 42D H T T —ITKRFl &SNz,

1) 7H aRBRRFEERES D%, £

DEHOEE (EITRRELEHRE) "BV A,
B it

2) Microcystis 13- Z H© % F i

3) Oscillatoria H34-43 VL % 58 % E ith

4) BETLEERBIINT VABLENTED,

WoKTRE 25 &R § 22— 7 L EEC IR
EHRELLCAONSLC, DLTH 5,

SHIT, THaRPRIFE LR TEYHEEO
F44% % Spearman DNERAHRBIMRELCILE Z 1T o 72
& T A, Microcystis & Oscillatoria, Microcystis &
Z DD EESE, Oscillatoria & % DAl B T
BOME, -7 VI EBELMEEREREOM,
Lyngbya & B¥FEEHESE, Microcystis & 1— 7 L
HEHH, Microcystis & ImHFE S & O TIEDIHE
%7~ L72 (Table2),

% =

A BHiTIET7T 4 a3 L ALEBREISNT,
7T b rRERRE - BRATH ) AEO T
TGV N HRBE LTRFEFCRFTHo 7, B
BIHREPLEREOMMBTALNS
Scenedesmus spp. X Pediastrum duplex, Coelas-
trum microporun, Cyclotella kiitzingiana %5538 &5
L7259, BIEEMLLETH o7,

KNEWMICBITETT o bR ORE LY,
TAIEF SRS ST b FETIIME— M
crocystis B E DT H10% Lh EDE & TEBATIC
HET 2B TH o7z, TOEFRKTAARMZ

Vol. 28 No. 2 (2003)

RET B EERT, & 5IT Microcystis 13 A {th
ABWTEMEBELTHESNLZ LS o
7211 A DRI 3 Aol TR &4 I & A & 4,
B o TIIMHE LS, DIICIZ2FE L b
BN L ol FOY, 7oL 2 1F20014F
2 HC7.3X108%ells mlI~ b FHE SN, FilbTH6.1
X10%cells ml =1 DEZ iLfk L7z, BN TIRAZE
IZ B\ T b Microcystis 32 D/KEETHEFF I N T
WAMBICE L THREFICZ LS, ZHUE KR
TRARMIICBITA O EDDEMTHS LB bR
bo REDIKOHEIFEEFEDPZ V7201000 5
105%cells mI~!D LNV pLF[EEIENDL L) T
HBHHY, KRTHNAEBICBWTIIELD 2 H
TH ZOEITHE {, &FITB VT b Microcystis
W& BT A aNPRETHEBEN RERMEZRLT
Who 7R LAFICBWT D ZOMBKLHEE S
NOBEIZOWTRIAHTH 5,

Spearman DNERLAHBI AT L0 7 4 T 2K
FRE % T ERITE IV — T OBERIERD I
BH S 227 o 726 % 52T b Microcystis 1246 { &
TN— T EFELRMEE LR L/ (Table 2),

Microcystis & Oscillatoria B2 & & L 72 8 D HH
BIItICHEESTA2EHE ) VHAMER LT a1
BEMEDSH %, Takamura et al. (1992) (38 7 |2
BWTER ) v OB KRIC L ) BESTEDLS Micro-
cystis aeruginosa #* % Oscillatoria agardii ™~ 7
FLAZEHE L TWAEY, KIRTTHNARMOS A,
Oscillatoria 1D E i CIX &3, Microcystis 1D F
WTIE) DB E NS BRI ) RV
EmchH ) CRER), COBEMEUTH L, L
PLEHRS —HFTER/ ) VWM EDESLIZS
BEFSLTWRVWEWI @R H D, 720
agardii \Z45kD T & %55 KT A B T5
K L7: 0. limnetica &1387% HTdh b D THIE
FEE LW h L, W IR AR
BUAFELBEEETHL0, F/) v Ik%x
HIZCN S OBREICE S 5 EHOMATILFEEIC
PO MO LEDS D 5,

% 72 Anabaena 13 F DB H T VB s L
Botz, ZOMIEE O IZILEECEE DO \VATIC
HEHMBTT A IZBET AEMICH D 7203,
KT CEORBICL BT HarsERsnE T
LRALEMIZZNWTHS ),

—39



104 #

X

WIKFRTIDIE R & 7 21— 7 L 4 & e
BRSO X ) EONEMAHE R L, 72
PZLA— 7L EEOSRELT0E0 ) bR
DML ERF Lo TR P2 /DTID
EATICIER SN TB S, SORIFEREEDA
WERE LI —ATRITHROH 5, —HiIcL—
7V FEEIT S CEVIET, MR
T L& o 7e BEICHOKTRE & 5] & 2 9I5BT
R, ZTOREZERSELR LY, 5|40
DB THEL DT —ADBI I TWBED
TIDFTIEMEDBEMRE HDICRKBL TV &
FEzZoNT, MEBTHREBEOERIIR I ESR
LEFHEENA,

F70, WKFREIE T A aTH —EIICIdEE
THBFHNPRKRELELLLEENTVAEDS, 2—
7L EER MR AR Microcystis & B E %
FOMBEERLZZ, SO LIFRAENSREEEK
DHELI2Z EITREATES Uit v, EEAN
KREBEE L2 KENTEEBO—E 2B EE
PREWICRZ LIMAEEEFAEL LI LD
59 TA TIREDEZ L VIRETHNIED 513
CHEEPIIC I © B Microcystis O H] & T FXT B 12
WAL, FMMOTI s b idEREE RO T
FBOTL—EHICE EEBUNBEUI TR 25,
COL) RIRNTCILEHENE > —7 LT
BELREEREIEBIIBHTLIZLICL-T
BH LT EDND, EBO3HEDOBEK
&, 70 & 2 X HEE RS S Microcystis D332
SFVEFZHEINLEVIBDH YO, HHET
HoHLEDLNL, AEOF GBS CIZEGRE
RL72bO0, KRzl dRZ ¥ — 7 LM
LMW EEENS CHIA L CH D b TiE AR
xF B AZ Microcystis DEN G MR & v ) KRS R
Lz, ZNTh, HAKEIT- 12FKEAKDAIZR
E LA AR T 7 4 2 EE O Micro-
cystis & RXFFOHRE L FIFICKBICAL S
@iz b xR L7z,

UEoiEREFLDE L,

1) KERHAAREICET 274 TR KNEL

L T Microcystis 386 112 H T b, &F|C
BWTHH 7% ) OMBEIHEREI LTV E

40 —

2) Microcystis & Oscillatoria ® 312 13 & ©
BEsH 0, MkhoEFE ) vIiksEbi
5

3) Microcystis & RKMREELEL EED T T v
7 b REEICEEARFICHB T 2 EEICH
%

A DFAE TIETR R 70 05 S By 7 KBTI 2
B 7 4 3 RLPWKIRHFELED A I = X 1 DFFHT
IIRFEE L, T OERHHEAE KESEICLIA
AL, BEMBRICKEZEELRIZTHRT*
LRI T 2 ULESH 5,

—5| B X #it—

1) Elise M. Jochimsen, W. W. Carmichael, Jisi An, Denise M.
Cardo, Susan T. Cookson, Christianne E. M. Holmes, M.
Bernadete de C. Antunes, Djalma A. de Melo Filho,
Tereza M. Lyra, Victorino Spinelli T. Barreto, Sandra M. F.
O. Azevedo, William R. Jarvis: Liver failure and death af-
ter exposure to microcystins at hemodialysis center in
Brazil. New England Journal of Medicine, 338, 873—878,
1998

2) Skulberg, O. M., G. A. Codd, W. W. Carmichae: Toxic
blue-green algae blooms in Europe: a growing problem.
Ambio, 13 (2), 244—247, 1984

3) EMEFM, FERE . EFT A I —F0EYER, b
{945 7%—. Japanese Journal of Limnology, 54 (3), 225
—243, 1993

4) R WARE RSB TSIV b, FIH
TC, WKHRE, pp. 1 —19, ERMELRM, R, 1987

5) KBFEEZ . BRKKTI Vo P VK, p.287, REMH,
KB, 1964

6) Takamura,N., A.Otsuki, M.Aizaki, Y.Nojiri: Phytoplankton
species shift accompanied by transition from nitrogen de-
pendence to phosphorus dependence of primary produc-
tion in Lake Kasumigaura, Japan. Archiv fur Hydrobiologie,
124 (2),129-148

7)) BEAME, GRERE NI B HEEE L BRRRT
DRR. T A aOFE L FEERD, BEEE—T 4 238
ERE B — (ESLRSERTZEATR), 105—114, 1995

8) EMRME T4 D&M F L ERRY, EIEAN, FH
B—, BAEKR, 7TAHaZOMBLER, p. 4, EEK
FHRRE, B, 1994

9) Ganf, G. G., A. J. Horne: Diurnal stratification, photosyn-
thesis and nitrogen—fixation in a shallow, equatorial lake
(Lake George, Uganda). Freshwater Biology, 5, 13—39,
1975

10) A Sukenik, R. Eshkol, A. Livne, O. Hadas, M. Rom, D.
Tchernov, A Vardi, A. Kaplan: Inhibition of growth and
photosynthesis of the dinoflagellate Peridinium gatunense
by Microcystis sp.(Cyanobacteria) : A novel allelopathic
mechanism. American Society of Limnology and Oceanog-
raphy, 47 (6) : 1656— 1663 (2002)

EEBRE &5



