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Dynamics of a microphagotroph community
in a small freshwater pond

Harumi KUSANO** and Yasunori WATANABE**

Abstract: A microphagotroph community was studied in the course of leaf-litter decomposi-
tion in a small pond. The mechanism of community dynamics was studied by (1) analyzing
a changing pattern of taxa composition and controlling factors with multivariate analysis, and
(2) comparing populatin dynamics and food habits between dominant taxa. The important
factors affecting the change of taxa composition were water temperature, amount of detritus
on leaf-litter surface, and densities of bacteria and small flagellates. However, dry weight
loss of leaf litter did not affect the taxa composition. Thus, the leaf litter influenced the
the dynamics of microphagotroph community through its decomosers; i. e., litter-feeding
macrobenthos producing detritus on litter surface and bacteria as food resources of micro-
phagotrophs. In addition, predation and interspecific competition between microphagotrophs
also affected the dominant-taxa replacement, when the environmental conditions described
above were relatively stable.

Seasonal and short-term successions of various inland-water communities are discussed,

and perspectives in community ecology of microphagotrophs is suggested.
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Fig. 1. Seasonal change of the number of taxa
in the water, litter and sapropel layers in
Mizutori-no-numa Pond, Tokyo.
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Fig. 2.

Seasonal variation of microphagotroph taxa in the water (white area), litter

(dotted area) and sapropel (dark area) layers.
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Fig. 3. The experimental vessels used for the
community analysis during litter decompo-
sition period.
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Fig. 4. Changes in environmental variables dur-
ing the experimental period. Top: water
temperature (max., min. and mean). Middle:
Dry weight of the leaf litter. Bottom: De-
tritus volume on the litter surface.
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Fig. 5. Dynamics of bacteria and small flagel-
lates (<20pm) in the leaf-litter fractions
of WS-series (solid line) and S-series (broken
line).
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Table 1. The correlation matrix of the five environmental factors in Mizutori-no-
numa Pond.
water detritus dry weight density of
temperature volume of litter bacteria
detritus volume 0.772*
dry weight of litter —-0.728* —0.636*
density of bacteria 0.385 0.212 —0.344
density of flagellates (<20¢m) —-0.209 —0.383 0. 296 0.062

* significant at the 1% level.
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Fig. 6. Cluster analysis for the 25 common taxa in leaf fractions. The thick

vertical lines join taxa found to be associated at 5% level. Respective groups
of associated taxa are expressed by two capitals with their peak periods in

parentheses.
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Fig. 7. Plots on the first three axes of principal component analysis of ten taxa
groups. The left figures show the relative positions of 40 litter fractions. The
numerals in circles and squares indicate the time series in WS-(enclosed in solid
line circles) and S-(shade area) series, respectively.
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Table 2. Dominant taxa replacement in WS-
series. The dominant and subdominant taxa
were defined here about their densities of
more than 25cm™ and 10 to 25cm™2 leaf
surface, respectively.

ZZiseries dominant subdominant

Jan. 22 Coleps Uronema

Jan. 29 Coleps Pleuronema

Feb. 5 Coleps Pleuronema

Feb. 13 — Coleps, Pleuronema
Nematoda

Feb. 19 — Coleps, Nematoda

Feb. 26 Strobilidium Coleps, Pleuronema

Mar. 4 Strobilidium Nematoda, Rotaria
Pleuronema

Mar. 16 Nematoda Tachysoma, Hypsibus

Apr. 2 Nematoda Aspidisca

Apr. 15 UNSCX Aspidisca, Coleps

Nematoda

Apr. 29 UNSCX Nematoda, Coleps

May 10 UNSCX Coleps, Frontonia

May 23 UNSCX, Coleps Fronthnia
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Fig. 9. Dynamics of prey predator interaction
(top and middle), and of ecologically close
interaction (bottom).
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Fig. 10. Summary of the causal relation between water temperature and the dyna-
mics of microphagotroph community in Mizutori-no-numa Pond during a litter

decomposition period.
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