KPR B34, 72~76 (1998)

B BOEEEEARENICS 2 5 A EEOLE

HiE IR 5E Rk - RE KET

The effect of organic acids on transition of blue-green algae species in Lake Kasumigaura

Jun Iwasaki, Takeo Tonooka and Atsunobu HAMADA*

Abstract

In this study we investigated the effect of organic acids on transition of species composition and

biomass of blue-green algae using the outdoor experiment facilities.

Since a negative correlation was recognized between the density of acetate and the colonies number of

Oscillatoria tenuis, acetate seemed to be an important factor for the growth of O. renuis.

In Lake Kasumigaura, the anaerobic condition have been established nearby the lake bottom in the last

ten years. Various nutritious substances for algae were exuded from the bottom mud, so low molecular

carbonic and nitric compounds such as organic acids were supplied in large quantities to the lake water. A

chain of these phenomena seems to be a factor on transition of algal species.

Key words : Lake Kasumigaura (8% # i), blue-green algaec (B3¥H), species transition (FEMRZ

{t), organic acid (FHHEEE)

1. BL®IC

By TIX1978FE LI, EMICTA LT 5
Microcystis B BLOBEEIZH Y, FhizfiboT
Oscillatoria /&, Phormidium &% £ DA RERFHIEL T
BEIIChY, HICAHMOKKELLAFMAEELS &
BILTWS, 20k 2ELEEELLOERLE LT
12, WIAKDON /P LR, EYMOMBREH (7L oy
=), KERBOE{EEHFELI LR TWE,
AHTIR, KERFEOERILD ) LH BRI RERIC
BRZTEE*BRIAT L0012, BHAEBRBS2HVTA
BUHBEE R S CREOBABSBEEOL(L %
AR XY 2 A LRBOFR, By Wilikhof EkiR
ELREFEOUESRRUABRE® RINL TESOH
AL A EAEERBROGERICOVTHRRS,

2. BBRAE

(1) AvVvIaXLBRER
BRI Z L IR KT K B SUBR 0 B YL £ BR %
RV, 1995 8 A10B» 511158 IS TiT -
2o Tbb, 0.26mAKMEICH TR @2, BE
0.50kg, #¥30.25kg, WMo @OMAKL ¢ /ML,
L7 VL—Varyeth ) BEBEELITo . HAKIZE
A 2 AMIC 1 BATV:, FEBEOSITIZIIHT 7
FVFAANVATLXBFYES ) —BRKH ¥
ATAHP® (F A4+~ b7 LAfTE) 2RV,
ST &fFidTable 10:@ ) TH 5D, BHORE - 53
&, EYEBMBET CELVWLEDO LNV TIT- 72,
REEFOWER, EEIHE-7,

* B ilERAMZER (Kasumigaura Ecosystem Institute)



1. EREBOIREE. 3.0 B
Table 1. Analytical condition for organic acids. (1) AYOZXLEE

_1} Apparatus = ][(_‘;i’"(-',apillary elect.mp?h_nresis systel. - __|
(with diode-array) i BT AT LR, BElE S ORK TR
'2) Method
Capillary : Fused silica 75 #mx72 cm (total 80.5 cm) T S he s, o FBEIIRE S ke -7,
Buff luti : 5mM PDC, 0.5mM CTAB, pll5.6 i - T o i
iy Lommnbines F ’ RERLO2D, EAREHCTHE (5 7L A
Voltage : Negative 25 kV E S AR = - AT =R - = 5
Pre-treatment : Undiluted solution Yy &Y IE) AR, RRFIEERA A
Injection method : Pressure 50 mbar, 4 sec for sample | LEEA A oA ERICERTEEIIG S nTwni
Pressure 50 mbar, 4 sec for run buffer
Pre-conditioning : 4 min at run buffer 78, oAFERIIRE ST, -7 (Fig 1.
Wave length : $ig=350, 20 nm, Ref-200, 10 nm - . .
Response time : 1.3 sec ] FEEE X ABR L #15.2mg / £ DIREET H - 7275, 2]
(2) MAKOHEERE, BEBEAE #2C17mg/ ¢ TTHA L, ¥ETI125mg/ ¢ IZEE
19974 3 A24H 75 4 A28B ST TELE, & L7z )5, FLERIEHR8AETO.20mg / € &% sk
rEOBEARBICTRIL#MAZ Y IAT7 714 L7z (Table2).
g“irent"_E';e":E;:’ﬂ:ﬁiﬁlﬂiﬁziii'|-31mr~r'r.-.-: ==—"= =
)S—7 4L ¥ — (Whatman, GF/C) T##iL, g i y. o |
: B a0 Standard. Fach l{]mgﬁ % g § g
LR EAPORBREEARAEL:. TabL, & s A [ '
K1 € INaOHE L BINZ BE L7:%, 100mic% b= - J’d&ﬁi'%nii;;@_o;%ﬁmmmm i SNSRI TR FSNE
BETHMBML, 2BMI— 7 Vi HE—7F ol ;9?3 Y o ‘
25 4 o.ls e i e |
L ZFMLL, Silicone—DC550% FME L 724 R 2 = - o
o< b5 7 (BEGC—14B, % & L TFID# :-_m.nu.m{m.ﬁ_n,‘ﬁc’o.w_ollhlil:l.%f-izzulin“n_‘ == s 7 ‘
] 0] 8.23 It
%) ICk DM L. F7:, FEHRILL 2@k 2 [ Y R
= . M e T o =k g
eilamisy kil NEREERE | Sy i'
| . DADT A, Big=150,20 Rel=200,10 nIIINll.ISUI.»C‘J-O.ﬂ‘ e}
BfMSE TR L 72 o T S R |
-5 4 II | 1
o [ R . T =i
[3] imi&*ﬁ& = m.mwm]wImlus?"auc'.0||: 2 e
— i o 9.20 ,'I ]
19974 7 H21H 2K E T - Tkl &RE (Microcystis = [ Y o _
a5 b S o) | T TS = . e =
o ) K CREL WAL LRSI AT 7408 | S
L4y — TR L 7Bk TR O R 2 B 1 w3 ||
28 [
AEEIRE TH20mg / £ 12% 5 5 TR L 2 EERE 2 S BN | o
L BUSRE L R VITRIK 1, BB R TR - b
A Bl Al
% W% | 7z Oscillatoria tenuis & Microcystis aeruginosa 5 ¥ / LI| B oo
= TN B SPETEERRECEST N gy .
ER—HEICRS LD CENCERLT, 4R R | Sy T
I, S % 2 BAMSRTARERELR, b Fig.1. Assay report of organic acids.
- ; pil :
< O MR IR L, A BRI BLl: SMRONERS
FEHEE (.= (InN,—1nNy) / (;—t)) &ERD, 2. WERERBREPOARBRE.
- ; Table 2. Concentrations of organic acids during the
= 4 o Hg X e
HRERBAIAEF ORERRX OpHIX6.2, *HERIX DpHIZB.9T EREBTEL, ) e
Hoza Date Citrate Lactate Acetate n-Butyrate
1995. 8.12 - 15.2 ]
8.23 . 020 5.4
| 9.6 ; 0.26 17
9.20 5 022 3B
10.13 - ; 8.0 |
EIEE . . 125



Density (Concentration)

ABPICRLYWEEESR - MERRAISBEELC
(3,340 cells / mé) WL TWw7z2%, BEZEEEED
\ZOscillatoria tenuis, Phormidium tenue 7% & 0% K8
BREVEETHL)I o, ThbE, 0. tenuis
(FABEPRICHKEME (49,360 colonies / mé) %R L7-
A%, P. tenuel30. tenuis DSEH T L 7 Bk 1-
BeEfE (6,670 colonies/mé) %7K L7 (Fig. 2)»

ABHIH P ORFEEMEE WD L, KiRIZ323TH
L121C~EKT L, #fFEEFE (DO) 134.8mg/ ¢
P5100mg/ £ ~EHEIMLTEY, KEATERS
KBRSk dr o7 (Table 3). 72, HHE
BREEFE (DIN) 130.1~3.2mg/ ¢ DEH, EFE
##ig » (DIP) (20.4~3.9mg/ ¢ D#FE, DIN/
DIPi30.06~0.83D#BHIZdH V), Microcystis DISFHE
BN/ Ple=4.12v ) BEDHE (Rhee ef al., 1980)
TERTDHE, FEFM EIMicrocystis BOMEH I3
TNETHHI LEPHERSNI,

HEBRRE LHRERETE L OBRERL L, 0

GD'DU [_ e ye— 4 vl %
45.00 |
40.00
35.00 ‘Em Lactate(ng/1)

0.0 | S et o
25.00 . L=%=Pho. (X10732/nl)

— e
o o
= =
S &

10.00

5.00 ﬂ
0.0p i —

el
251

9 b
9.20

=)

Date

1995. 8.12

Fig.2. Seasonal changes of organic acids concentrations

and dominant algal densities in the watertank.
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Table 3. Amounts of environmental parameters during

the experiment.

Date WT(°C) DO(mg/D) pH  DINGmg/T) DIP(mg/1
1995. 8. 12 323 48 75 0.1 2.7
8.23 31.0 7.2 87 0.4 21
9. 6 26.0 7.3 9.7 0.1 0.4
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10.13 20.5 9.2 8.7 3.2 3.8
_11.15 2.1 10.0 8.6 2.5 3.9
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Fig.3. Seasonal changes of organic acid concentration

and dominant algal densities in Takahama Bay.
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Fig. 4. Specific growth rates of blue-green algae when
acetate was added into the lake water.
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