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Imazu, T. 1981. The succession of phytoplankton communities in the Sara-ike irrigation
pond in the Akashi District of Hyogo Prefecture. Jap. J. Phycol. 29: 135-141.

The present study deals with the annual changes in phytoplankton communities in the
Sara-ike irrigation pond which lies in the western area of Akashi City in Hyogo Prefecture.
The collections and investigations were carried out a total of six times, in the years 1959,
1960, 1964, 1967, 1973 and 1977.

The total number of phytoplankton species in each year fluctuates narrowly between
42 and 47. However, the number of desmids dropped sharply from 27 forms in 1959 to 10
forms in 1977. The number of Chlorophycean taxa excluding desmids, increased, though
the total number of Chlorophycean taxa decreased. Year by year, the number of Cyano-
phyceae increased, as did the Euglenophyceae and the Bacillariophyceae. Those species
which appeared or disappeared in each year are listed. '

In 1967 there was a great change in the species composition, with many species disap-
pearing, and new ones taking their place. New taxa in 1967 totaled 16 forms and those
which disappeared totaled 14 forms. The change in the number of taxa showed a close
correlation with the degree of eutrophication of the ponds. The period of species change
coincided with a new housing development being constructed near the ponds. The number of
species which continuously appeared during the period from 1959 to 1977 were 12. Those
species appeared to tolerate the increased water pollution.

The process of phytoplankton succession is summarized as follows. Over time we
observed the gradual decrease of desmids, the gradual increase of Chlorophyceae, excluding
desmids, and the gradual increase of Cyanophyceae and Bacillariophyceae, though the total
number of algal species at any one period was almost invariable.

Both simple and compound quotients of the pond were calculated for each pericd when
collections were carried out. These calculated values show the clear progress cf the
eutrophication of the Sara-ike pond.

Key Index Words: eutrophication; phytoplankton community; succession.
Tatuo Imazu, Himzji-higashi Senior High School, Himeji-shi, Hyogo-ken, 670
Japan.
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Fig. 1.
in the western area of Akashi-Shi.
ike B: Hasu-ike C: Akasakahokubu-ike D:
Nagaikehokuto-ike E: Juichigo-ike F: Shimo-
machi-ike G: Naka-ike H: Katabuchi-ike 1I:
Yasojima-ike J: Shimo-ike K': Nishiwakinanbu-
ike L: Sara-ike M: Shindenhokusei-ike.

Map showing the distribution of ponds
A : Kotorikui-

Table 2. Number of phytoplankton

Table 1. Water quality in each year in Sara-
ike pond.

Year pH D.0(%) Water color*
1959 6.2 137 7
1960 6.0 138 7
1964 6.2 127 8
1967 5.8 115 9
1973 5.6 108 9
1977 5.4 120 8
Mean 5.9 124 8

*Number of Forel’s water color standard.
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species in all ponds surveyed (A—M).

Ponds surveyed Chlorophyceae Total
Cyano-  Chryso- Dino- Eugleno- Bacillario- Desmids excl.
phyceae phyceae phyceae phyceae phyceae Desmids

A. Kotorikui-ike 1 0 0 3 4 4 7 19
B. Hasu-ike 1 0 0 1 3 1 5 11
C. Akasakahokubu-ike 1 0 1 0 2 0 1 5
D. Nagaikehokuto-ike 1 0 0 0 5 0 1 7
E. Juichigo-ike 2 0 0 0 8 0 1 11
F. Shimonomachi-ike 0 0 0 0 2 0 2 4
G. Naka-ike 1 0 0 1 6 5 6 19
H. Katabuchi-ike 0 0 0 0 4 0 1 5
I. Yasojima-ike 1 0 0 0 5 1 3 10
J . Shimo-ike 0 0 0 0 2 0 2 4
K. Nishiwakinanbu-ike 0 0 0 0 3 0 0 3
L. Sara-ike 3 1 0 1 5 27 7 44
M. Shindenhokusei-ike 2 0 1 1 3 0 1 8
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Fig. 2. Changes in number of species which
appeared in Sara-ike pond, from 1959 to 1977.
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Table 3. Abundancy of ghytoplankton in Sara-ike pond
Abundancy ) Abundancy
Species §—§ § g g g Species % § § g g g
— — - — i — ~— — — — — —
CYANOPHYCEAE Bulbochaete sp. 2 2 1
Gloeotrichia echinulata 1 2 2 Coelastrum microporum 2 1 2
Lyngbya dignetii 3 1 1 Scenedesmus gracile 2 3 3
Oscillatoria tenuis 2 1 2 2 S. quadricauda 2 3 3
Gloeocapsa aeruginosa 1 1 2 1 2 Ankistrodesmus falcatus 2 2
Anabaena affinis 2 1 1 Kirchneriella lunaris 2 2
Chroococcus limneticus 2 2 1 Gloeocystis gigas 2 2
Microcystis aeruginosa 2 4 2 Volvox globator 4 2 2
Aphanocapsa grevillei 2 2 Zygnema sp. 2 2 2
CHRYSOPHYCEAE DESMIDIACEAE
Dinobryon divergens 2 1 1 Closterium cornu 2 1 2 1
DINOPHYCEAE C. dianae 1 2 2 2 2 1
Ceratium hirundinella 1 C. dianae var. minus 1 1
EUGLENOPHYCEAE C. parvulum 1 2 2 1
Phacus curvicauda 1 1 2 2 C. toxon 1 2 2 1 1
P. orbicularis 1 2 Cosmarium amoenum 1
P. pleuronectis 1 1 1 1 C. binum 2 2 1
Euglena deses 2 C. circulare 3 3 1
BACILLARIOPHYCEAE C. contractum 2
Cymbella gracillis 2 2 2 1 2 1 C. contractum
C. constrictum 1 var. ellipsoideum 2 2 2
C. lanceolata 1 1 1 C. furcatospermum 2 3
C. tumida 1 2 2 2 C. jenneri 1 1
Fragilaria construens 2 1 1 1 2 2 C. lundellii 1 1
Frustulia romboides 2 1 1 C. pachydermum 2 2
Gomphonema angustatum 1 1 2 2 2 C. sublatere-undatum 2 2 1 2
G. constrictum 1 1 2 1 C. subortogonum 2 2 1 1 2
Eunotia lunaris 1 1 Euastrum ansatum 2 2 2 1
E. pectinals 1 1 E. bidentatum 1
Melosira varians 2 2 2 3 E. glaberrimum 1
Navicula cryptocephala 1 Hyalotheca indica 3 3 3 1 2 2
N. exigua 1 1 1 H, dissiliens 3
N. placentula Micrasterias alata 2 2 1 2 2
Surirella robusta 1 1 1 1 M. crux-melitensis 1 1 1
Tabellaria fenestrata 1 1 1 M. foliacea 2 1 1
CHLOROPHYCEAE M. lux 2 1
Golenkinia radiata 2 1 1 2 2 1 M. mahabuleshwarensis 2 2 2
Oedogonium sp. 2 2 2 2 2 2 M. pinnatifida 2 2 2 2 1 1
Spirogyra sp. 2 2 1 2 2 2 Netrium digitus
Pediastrum araneosum 1 1 1 Nval'- naegelii 2 1 2 1 1 1
. digitus
£ boryanum 2 lozozoz MAERL L
P. duplex Pieurotaenium nodosum 2 2 1 1 1 1
var. clathratum 1 1 2 1 Staurdstrum gracile 2
P. tetras 2 2 2 2 S. iotanum 1 2 1
P. tetras var. tetraodon 2 2 1 S. johnsonii 2 1
S. paradoxum 1

Note: Numerical figures mean the abundancy of the appearance

(1:rare,

2: few,

3: common,

4 : abundant,

5: extremely abundant)



Table 4. Comparison of newly appeared species with that of disappeared species.

1960 1964

1967

1973 1977

Species appeared

Cyanophyceae

Euglenophyceae
Dinophyceae
Bacillariophyceae

Chlorophyceae

Desmidiaceae

Gloeocapsa aeruginosa Anabaena affinis

Phacus orbicularis Phacus pleuronectes
Ceratium hirundinella
Cymbella tumida Merosira varians
Gomphonema angustatum Navicula exigua
Eunotia lunaris Surirella robusta

Eunotia pectinalis
Pediastrum tetras

Staurastrum paradoxum Closterium dianae
Cosmarium jenneri
C. lundelli

Total 7 Total 10

Chroococcus limneticus
Microcystis aerginosa
Lyngbya diguetii

Phacus curvicauda

Tabellaria fenestrata

Volvox globator
Bulbochaete sp.
Coelastrum microporum
Scenedesmus gracile
S. quadricauda
Cosmarium circulare
C. contractum
Euastrum ansatum
Micrasterias alata
M. foliaceae
Zygnema sp.

Total 16

Aphanocapsa grevillel
Oscillatoria tenuis

Euglena deses

Eunotia lunaris Cymbella constrictum
E. pectinalis
N. placentula

Gloeocystis gigas
Ankistrodesmus falcatus
Kirchneriella lunaris

Cosmarium amoenum
C. contractum

C. sublater-undatum
C. subortogonium
Hyalotheca dissiliens

Cosmarium toxon
Euastrum ansatum

Total 12 Total 6

Navicula cryptocephala

Species disappeared

Cyanophyceae

Chrysophyceae
Euglenophyceae
Dinophyceae
Bacillariophyceae

Chlorophyceae
Desmidiaceae

Lyngbya diguetti
Oscillatoria tenuis

Phacus curvicauda

Eunotia lunaris

Cosmarium circulare
C. contractum

C. furcatospermum
C. pachydermum

C. subratere-undatum
Euastrum ansatum
Micrasterias alata
M. foliacea

M. lux

Staurastrum johosonii
S. paradoxium

Euastrum bidentatum
E. glaberrium
Staurastrum gracile

Total 4 Total 14

Gloeotrichia echinulata

Dinobryon divergens
Phacus orbicularis
Ceratium hirundinella
Cymbella lanceolata
Eunotia pectinalis
Frustulia rhomboides
Pediastrum araneosum
Cosmarium binum

C. Subortogonium

Micrasterias cruxmelitensis

M. mahabuleshwarensis
Netrium digitus (Ehrb.)
Staurastrum iotanum

Total 14

Lyngbya diguetii Anabaena affinis

Gomphonema constrictum Eunotia lunaris

E. pectinalis
Navicula exigua
Pediastrum tetra
Cosmarium amoenum
Hyalotheca dissiliens

Pediastrum duplex
Closterium cornu
C. dianae Ehrb,
C. parvulum

C. toxon

C. circulare

C. cotractum

C. jenneri

C. lundellii
Euastrum ansatum
Micrasterias foliacea

Total 13 Total 7
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Table 5. Changes in dominant genera of Sara-ike pond from 1959 to 1977.

Year 1959 1960 1964 1967 1973 1977
Dominant genera Cosmarium Cosmarium  Pediastrum  Volvox Microcystis  Scenedesmus
Micrasterias Closterium  Closterium  Pediastrum  Scendesmus®  Melosira

Table 6. Values of éimple quotient and compound quotient of Sara-ike pond from 1959 to 1977.

1959

196

0 1964 1967 1973 1977

Simple quotient

.0
1.3\27/, 1.3\25

25 30 27 24
, 1.5\17/, 1.9\16/ 2 5\11/ 9 4\10

R

o (#), .43
Compound quotient 1.4\27 , 1.5 25

3L 55 35 32
, 1.8\17/, 3.4\16/ 3 2\11/ 3 9\10
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