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Phytoplanktoh in Fishponds and Its
Relation to Earthy Odor of Fish in Taiwan
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Institute of Botany, Academia Sinica, ROC
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Phytoplankton in fourteen fishponds, including 9 freshwater and 5 brakish water,
from north and south Taiwan were investigated. Samples were collected every month
from July 1986 to December 1988. The species composition, frequency of presence of
each species, species diversity and seasonal change in algal communities were studied.
There were more than four hundreds taxa of phytoplankton in the fishponds studied. In
contrast to the fishponds in the north Taiwan, those in the south were characterized by
higher phytoplankton density and lower species diversity. The extremely low species
diversity and high phytoplankton density in shrimp-fishponds indicate the hyper-eut-
rophic status of waters in them. The similarity of phytoplankton between different fish-
ponds was calculated. A low similarity between fishponds of different managing ways
was revealed. Also a geographical difference in phytoplankton communities between
the ponds of different location was found. Four cyanobacterial species were regarded
to be accounting for the earthy odor of fish in Taiwan. Gas chromatographic analysis
confirmed that two Anabaena species were capable of producing geosmin, whereas
Oscillatoria tenuis was able to produce geosmin and 2—methylisoborneol simultaneous-
ly. The quantitative study of the production of these odorous compounds showed that
most odorous compounds produced by the cells were deposited in the cells rather than
released to the extracellular media. The results of cultivating the cells in the media con-
taining different ammonia concentrations pointed out that higher ammonia concentra-

tions favoured the growth of these cyanobacterial species.
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£2 HEEMZEPHEESREERAVREZRTHE-

® JE M FHBEEREE
.41£0.18
.17£0.19
3340.19
29+0.27
.89£0.22
14£0.17
.30£0.06
.3340.24
.36+0.17
.4940.21
.25£0.11
.34£0.15
.89£0.39
.29£0.18

%3 ARELATHEEEZELETSE

= /3 it

KC KD TG-A TGB TLA TLB TM-A TMB TN-A
0.43 0.47 0.04 0.05 0.12 0.20 0.06 0.09 0.06
- 0.59 0.05 0.16 0.18 0.08 0.04 0.32 0.19
- 0.10 0.14 0.16 0.13 0.03 0.19 0.09

TG-A —  0.62 .0.47 041 0.25 0.22 0.1l
TG-B —  0.46 0.46 0.06 0.23 0.1l
TL-A —  0.62 019 0.22 0.12
TL-B —  0.09 0.13 0.06
TM-A — 0.8  0.54
TMB | : - 0.65
TN-A : -
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=FE BREEREEATEHRRE ( geosmin & 2-methylisoborneol ) TEE

. Geosmin 2-Methylisoborneol
Algal species

ng/ Mg protein ng/ # g chloro. ng/ # g protein ng/ # g chloro. .

A. macrospora wvar.

crassa 4.010.4° 304124 ‘nd* n.d.
A viguieri 4.2+0.6 319429 nd. nd.
O. tenuis 9.2+2.3 501+48 4.840.8 267 £28

*n.d. : not detectable

#=7 BRNBEHRRZEEGKERS

Anabaena Anabaena Anabaenopsis Oscillatoria
macrospora viguieri circularis tenuis
var.crassa
pH 7.1-8.6 3.5-8.5 6.7-9.6 6.2-9.6
' *(8.0%0.6) (6.7+£0.3) (7.9£0.1) - (7.7£0.1)
DO* 4.5-6.9 2.0—17.7 3.2-18.1 2.0-18.1
(5.9%0.5) (4.4£0.5) (6.7£0.4) (6.1£0.2)
NH,* t 0.10—0.60 0.11-2.10 0.09-2.80 0.001-2.10
(0.350.10) (1.08+0.19) (0.7610.10) (0.60£0.04)
NO;-t 0.4-2.8 0.2-6.7 0.2-7.5
— (1.6£0.2) (2.5£0.3) (3.0+0.3)
ORP* 163-290 108-300 106-290
- (245+11) (192+6) (201£5)

* DO : %4, > Bfr mg/L ; ORP : E{BRFEN » B/ mV o
t Efr mg/L ; IERRBFHME
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%6 Anabaena viguieri T Oscillatoria tenuis TEXSERFFTELZ geosmin I 2-methylisoborneol
(MIB) RAIR R8N ERAMER I RekRHRMEIA - SEENBHETHZ 5 HE -

_OX _2X ER{E
Anabaena viguieri
Biomass ( #g/ml suspension )
3% ( chlorophyll ) 0.38 0.20
EE'H( protein ) 0.18 29.0 15.4
Geosmin ( ng/ml suspension ) " 13.6
EMBRA (cells) . 119.0 64.5
#EERE (medium ) 54.5 2.7 : 0.7
TR (air) 2.0 0.8 0.8
Oscillatoria tenuis : -
Biomass ( #g/ml suspension )
3K ( chlorophyll ) 0.14 0.25 0.11
ZEHBE( protein ) 9.9 15.9 6.0
Geosmin ( ng/ml suspension )
FERHAS (cells) 61.7 110.4 48.7
EERE ( medium ) 3.8 4.2 0.4
EHRZER (air) - 6.0 6.0
MIB ( ng/ml suspension )
FEMREA (cells) 24.0 41.3 17.3
#E2%E ( medium ) E 7.8 12.8 5.0

EHEBZER (air ) - 7.1 7.1
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Cryptomonas erosa var.
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Spirulina platensis (Nordst.) Geitl.

Phormidium laminoosum (Agardh) Gomont
DIATOMS

Merismopedia minima F.E.Frisch.
Merismopedia tenuissima Lemm.
Microcystis aeruginosa Kg.
Oscillatoria subbrevis Schmidle
Oscillatoria tenuis Ag.

Phormidium fovelarum {Montagne) Gomont

Ecucapsis alpina var. minor Skuja.
Microcystis sp.-1

Lyngbya contorta Lemm.
Oscillatoria limnetica Lemm.

Anabaena spiroides Klebahn.
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Eutetramorus fottii (Hind.) Kom.
Kirchneriella obesa (W. West) Schmidle
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Golenkinia radiata Chod.
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1987
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NOV DEC JAN

)
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BLUE-GREENS

Chroococcus limneticus var. subsalsus Lemm. 0.5 0.2 0.0 0.2 1.0 0,0 0.0
Chroococcus minimus (Keissl.) Lemm. 0.8 0.0 0,0 0.0 0.0 0.0 0.0
Ecucapsis alpina var. minor Skuja. 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Merismopedia tenuissima Lemm. 0.1 6.0 0,0 0.0 0.1 0.1 0.0
Oscillatoria brevis (Kg.) Gom. 0.3 1.4 0.0 0.0 0.0 0.0 0.0
Oscillatoria formosa Bory ¢.0 0.8 0.0 0.0 0.0 0.0 0.0
Oscillatoria limnetica Lemm. 0.0 0.0 0,0 0.% 0.0 0,0 0.0
Oscillatoria sp.-1 0.0 0.0 0.0 0,17 0.0 0,17 0.0
Oscillatoria sp.-2 0.0 0.0 0.0 0.0 0.1 0.0 0.0
DIATOMS

Cyclotella chaetoceras Lemm. 0.0 0.0 0.0 0.0 0.0 0.0 O.
Cyclotella sp.-1 3.8 2.1 0.1 11.5 44.7 3.1 0.
Cyclotella sp.-4 0.0 0.0 0.0 73.4 0.0 4.8 69.1 3
Gyrosigma sp.-2 0.0 0,7 0.0 0,0 0.0 0.0 O.
Gyrosigma sp.-3 . 6.0 0.7 0.0 0.0 0.0 0.0 O.
Navicula rhynchocephala Kuetz. 0.1 0.0 0.1 0.0 0.1 0.0 O,
Nitzschia acicularis W. Smith 1.9 0.0 76.9 5.1 0.0 0.0 O,
Nitzschia acicularis var. closterioides Grun. 0.0 0.0 0.0 0.3 0,3 0.0 oO.
Nitzschia sp.-2 . 0.0 0,0 0,0 0.0 0.0 0.0 O.
EUGLENOIDES

Euglena oxyuris Schmar. 6.0 0.0 0.0 0.0 O. 0.0 0.
Phacus mirabilis Pochm. 0.0 0.0 0.0_0.0 1. 0.1 0.

.

GREENS

Chlamydomonas sp.-2

Closteriopsis acicularis (G.M.Smith) Belcher & Swale var. acicularis
Closteriopsis longissima (Lemm.)} Lemm. var. longissima
Closteriopsis sp.-1

Coelastrum astroideum De-Not,

Coelastrum microporum Naeg. in A. Br. var. microporum
Crucigenia tetrapedia W. & G. S. West

Crucigeniella apiculata (Lemm.) Kom.

Dictyosphaerium [Pseudodictyosphaerium fluviatile (Hind.) Hind.]
Dictyosphaerium botrytella Kom.

Dictyosphaerium pulchellum Wood

Granulocystis helenae Hind.

Kirchneriella sp.-1

Neochloris pseudostigmatica Bischoff & Bold

Oocystis lacustris Chod.

Pyramidomonas minima Pasch.

Scenedesmus acutus Meyen var. acutus

Scenedesmus dimorphus (Turp.). Kuetz.

Scenedesmus ecornis (Ehrenb.) Chod. var. ecornis
Scenedesmus granulatus W. &G.S. West f. granulatus
Scenedesmus intermedius Chod. var. intermedius
Scenedesmus quadricauda (Turp.) Breb., sensu Chod.
Sporotetras pyriformis Butch

Tetraedron triangnlar Kores.

Tetrastrum staurogeniaeforme (Schrod.) Lemm.
DINOFLAGELLATES

Chroomonas acuta Uterm.

Cryptomonas erosa Ehr.
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