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THE LIFE STRATEGY AND DYNAMICS OF SELECTED SPECIES
OF PHYTO- AND ZOOPLANKTON IN A DAM RESERVOIR
DURING “WET” AND “DRY” YEARS

ABSTRACT: The investigation was carried
out during “dry” and “wet” (average: 478.6 mm
and 624.7 mm, respectively) years in the Dobczy-
ce Reservoir, which is located in a foothills area
of southern Poland. The Reservoir covers 985 ha,
has a volume of 108 x 10° m’, a mean depth of
11 m and an average flushing rate of 2.9 yr. Sta-
tistical analysis (ANOVA) showed that “dry” and
“wet” years differed markedly as regards hydro-
logical variables (water flow and flushing ratio).
Among the physico-chemical variables, it was
the concentration of NH,-N that differed most
in years of the different hydrological types. The
main aim of the study was to check the life strate-
gies and dynamics of selected species among the
phyto- and zooplankton during the aforemen-
tioned “dry” and “wet” years.

The assessment centered on changes in
population densities for algal species of differing
life strategies according to the Reynolds’ clas-
sification, particularly S-species (Microcystis ae-
ruginosa (Kiitz.) Kiitz., Woronichinia naegeliana
(Unger) Elenkin., R-species (Asterionella formosa
Hass, Cyclotella sp.) and C/S-species (Ceratium
hirundinella O. E. Miiller) Bergh, Cryptomonas
sp.). C species like Chlorella, Rhodomonas and
Stephanodiscus hantzschii Grun. (in Cl. & Grun-
ow), which were present in only small numbers,
were not taken into consideration. No algal spe-
cies presented any statistical differences in aver-
age population density between the studied years.
Factors correlated (Pearson correlation) with the

density of algae were found to be: flow, flushing
ratio, transparency, turbidity and NO,-N.

Changes in the density of selected zooplank-
ton species representing r-strategists (Bosmina
longirostris (O. E Miiller, 1785), Brachionus an-
gularis Gosse, 1851, Pompholyx sulcata Hud-
son, 1851) and K-strategists (Daphnia cucullata
Sars, 1862, Daphnia longispina O. F. Miiller, 1785,
Eudiaptomus gracilis (Sars,1863) were also stud-
ied. The densities of Keratella cochlearis (Gosse,
1851) and Mesocylops leuckarti (Claus,1857) dif-
fered significantly between hydrological years.
Physical environmental factors like flow, flushing
ratio, transparency and turbidity were correlated
with zooplankton density, as was shown by Pear-
son correlation coefficient.

Our investigations did not confirm the hy-
pothesis that R (phytoplankton) and r (zooplank-
ton) species are favored by “wet” years, while
species of types S (phytoplankton) and K (zoo-
plankton) prefer the conditions present in “dry”
years. Only the two zooplankton species charac-
terized as different strategists (i.e. the r-selected
Keratella cochlearis and K-selected Mesocyclops
leuckarti) responded in significantly different
ways to “wet” and “dry” years.

KEY WORDS: dam reservoir, zooplankton,
phytoplankton, life strategy, hydrological vari-
ables
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1. INTRODUCTION

The planktonic species in dam reservoirs
differ from their counterparts in natural lakes
in being more vulnerable to rapidly chang-
ing environmental conditions like water level
and flow. These are preferred by species that
tolerate rapid changes, though in fact dam
reservoirs are found to contain species rep-
resentative of various different types of life
strategy.

Thus, phytoplankton species are charac-
terized by reference to the C, S or R strategy.
The C-S-R strategy of the Grimm theory
(Grimm 1977, 1979) replaced the old idea
of the r- K strategists (after Wilson and Lee
2000) and offered a better description of the
life strategy of algae. Following Reynolds
(1988, 1996, 1997) and Elliott et al. (1999),
three groups of strategists are distinguished:

1) C-species — competitive, invasive, eco-
logical pioneers, whose cells are small with
a high surface area-to-volume ratio, and
which grow well at low temperatures and are
characterized by a short lifespan (e.g. Chlorel-
la, Rhodomonas, Stephanodiscus hantzschii).

2) S-species - stress survivors, large uni-
cells or colonies of small cells whose motility
allows them to access nutrients throughout
the water column. They are slower-grow-
ing, capable of regulating their position in
the water column, and resource-conserving.
They are defined as acquisitive strategists and
are favored by low resources but high energy
conditions (e.g. Gomphosphaeria, Micro-
cystis, Qocystis, Sphaerocystis). Woronichi-
nia naegeliana also belongs to the S-species
group (Wilk-Wozniak and Mazurkie-
wicz-Boron 2003).

3) R-species maintain their growth at low
light levels and are tolerant of well-mixed,
poor-light environments (e.g. Asterionella,
Fragillaria, Melosira, Oscillatoria). They are
defined as acclimating strategists and are
pre-adapted to maximize suspension op-
portunities and low irradiance values. They
are favored by high-resource and low-energy
conditions.

There is also a fourth group, which is in-
termediate between the C and S species (e.g.
Anabaena, Aphanizomenon, Ceratium, Cryp-
tomonas, Stephanodiscus astrea (Ehrenberg)
Grunow in Cleve & Grunow).

In the case of animals, the two basic
types of strategy described (by Pianka 1970,
Jones 1976, Nichols et al. 1976, Bhatna-
gar 1999, Reznick et al. 2002) are the r-
and K-strategies. These have been defined in
respect to planktonic invertebrates by Ejs-
mont-Karabin and Weglenska (1990).

r-strategist species are characterized by:
occurrence in an unstable environment like
lotic habitats with increased flow, a food
suspension of higher and variable concen-
tration, small body size, high reproductive
rate, a short lifespan, a high level of mortality
among young, more effective filtration allow-
ing lower and variable concentrations of food
to be utilized and lower sensitivity to injuries
of the ciliary apparatus by way of suspended
mineral matter carried on the water current.
Rotifers (e.g, Brachionus angularis, Keratella
cochlearis, Polyarthra remata Skorikov, 1896)
and small cladocerans (e.g. Bosmina longiros-
tris, Ceriodaphnia quadrangula (O. F. Miiller,
1785)) are representatives of the r- life strat-
cgy-

K-strategist species occur in a stable en-
vironment (like stagnant waters or those with
a slow water flow) with a high concentration
of food. Body size is large, few offspring are
produced but these have low mortality rates.
The lifespan is long, and filtration is very ef-
fective, especially in the case of a high con-
centration of food as fine phytoplankton.
Large crustaceans like Daphnia cucullata,
D. longispina and Eudiaptomus gracilis are
among zooplanktonic K- strategists.

We investigated the dynamics of phyto-
and zooplankton species with different types
of strategy, during “dry” years (characterized
by low river inflow) and “wet” years (high
inflow). We speculated that strategists of
type R (phytoplankton) and r (zooplankton)
should be more abundant during the “wet”
years, because such conditions would favour
those types of strategy. On the other hand S
(phytoplankton) and K (zooplankton) spe-
cies should achieve high densities during the
“dry” years. Finally, C/S strategists (phyto-
plankton) should not show any differences
in line with the different types of year.
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2. STUDY AREA

Located in mountain foothills, the Dob-
czyce Reservoir (at 49°52’ N, 20°02° E) was
built 60 km along the Raba River (total
length 137.4 km - a right-bank tributary of
the Vistula), about 30 km south of Krakdéw
(Fig. 1). At the standard damming level
(269.9 m a.s.l.), the surface area is 985 ha,
the volume 108 x 10° m? the mean depth
11 m and the maximum depth about 27 m
(Amirowicz 1998). The water level may
fluctuate over the altitudinal range 256.7 to
272.6 m, corresponding to a change in area
from 387 to 1112 ha and in volume from 18.3
to 137 x 10° m’. The catchment area is of
763 km? (Pasternak 1980). The Raba River
is the main feeder of the reservoir, supplying
89% of total inflow (Mazurkiewicz 1988).
In line with an annual average discharge of
about 10 m* s' (Punzet 1969), the average
flushing rate is of approximately 2.9 yr™'. The
reservoir is a dimictic type, stratifying be-
tween May and September, and Secchi-disc
visibility ranges between 0.3 m (in spring)
and 5.7 m (in autumn), (Amirowicz 2000).

[ I Dobczyce Reservoir
RR - Raba River

The trophic state of the reservoir is meso-eu-
trophic (Bednarz 2000).

This reservoir was built on the foothills
river whose valley is V-shaped (with steep
slopes). Consequently, the shores of the res-
ervoir are also sharp and the littoral zone is
very poorly developed. The fish community
in the epilimnion consists of common bream,
roach, silver bream, bleak, chub, silver carp,
bighead carp, perch and pike perch, and lake
trout. The roach, bream and bleak account
for 95% of the total density of fish (Amiro-
wicz et al. 2000).

3. MATERIALS AND METHODS

Samples for phyto- and zooplankton
analysis were collected from the epilimnion,
in the central and deepest part of the Dobc-
zyce Reservoir. Fifty-four samples were col-
lected during the “wet” years (1996, 1997,
1998) (rainfall: 654.0; 689.3; 531.1mm, re-
spectively) and 45 during the “dry” years
(1994, 1995, 2000) (rainfall: 535.7; 409.6;
489.5 mm, respectively). Samples were col-
lected biweekly in the years 1994-98, only

® The sampling point

Fig. 1. Location of the Dobczyce reservoir (southern Poland) and a map with the sampling point.
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monthly in 2000, sampling being done in
the upper (0-2m) layers between April and
October. The parameters measured were:
transparency, turbidity, TP, N-NH W and
N-NO, The physico-chemical parameters
were determined according to APHA (1992)
and Hermanowicz et al. (1976).

The samples used in the taxonomic and
quantitative analyses of algae were preserved
with Lugol’s solution and concentrated to
25 ml by sedimentation from 1 L. Cyanopro-
karyotes and eukaryotic algae were count-
ed using a chamber of 0.4 mm height and
22 mm diameter. For further analysis the domi-
nant species were selected from among those
with high frequency (presence in 80-100%
samples). These were: S-species — Microcystis
aeruginosa, Woronichinia naegeliana; R-spe-
cies — Cyclotella spp., Asterionella formosa;
C/S species — Cryptomonas spp., Ceratium
hirundinella. C-species were not taken into
consideration because they were neither
abundant nor frequent during the years of
the investigation.

Zooplankton samples were taken from
the same station and at the same intervals as
phytoplankton. Samples for taxonomic and
quantitative analyses were collected using
a 5-L sampler. The samples were concentrat-
ed with a plankton net (# 50 pm) and treated
with a 4% formalin solution, after which sub-
samples were analyzed under a microscope
(magnification 10-20x) in 0.5 ml chambers.
The taxonomic and numerical analyses of
zooplankton were elaborated following the
methods used in previous hydrobiologi-
cal studies (Starmach 1955, Hillbricht-
Ilkowska and Patalas 1967, Pociecha
and Wilk-Wozniak 2000).

For the purpose of analyses, two groups
of zooplankton species were chosen. r-strate-
gist rotifers like Brachionus angularis, Kera-
tella cochlearis and Pompholyx sulcata, and
cladocerans like Bosmina longirostris. Se-
lected as K-strategists were the cladocerans
- Daphnia cucullata and Daphnia longispina,
and copepods like Eudiaptomus gracilis and
Mesocyclops leuckarti.

ANOVA was used to indicate differences
between the population densities of selected
species of phytoplankton and zooplankton, as
well as between the hydrological and physi-
co-chemical properties of water in “wet” and
“dry” years. The data were transformed loga-
rithmically to obtain homogenous variance.
Statistical calculations were carried out us-
ing the program SPSS for Windows Version
11.5.0.

The program Statistica 5.0 (Pearson co-
efficient correlation) was also used for statis-
tical analyses.

4. RESULTS

The “wet” years were characterized by
high mean annual inflow and high annual
discharge, and the “dry” years — by low mean
annual inflow and low annual discharge.
The statistical analysis ANOVA revealed sig-
nificant differences between “dry” and “wet”
years in terms of water flow and flushing
ratio (Table 1). During the “dry” years, the
highest monthly average inflow took place in
the spring and beginning of summer (except
in 2000 when it was observed in July). Dur-
ing the “wet” years, the highest monthly av-
erage inflow took place during the summer
and late autumn, but was not observed in

Table 1. Hydrological parameters (April-October) of river supplying Dobczyce Reservoir (Raba River)
in the “dry” and “wet” years and their statistical (ANOVA) significance (N = 21 for “dry” years and N =
21 for “wet” years).

“Dry” years “Wet” years P
Farameter 1994 1995 2000 lf‘;%‘ 1996 1997 1998 l\f‘;%l ns
Average annual flow (m*s™") 8.10 10.07 9.61 igéz,§4 20.00 20.17 12.60 ilff'% <0.01
Annual volume of flow (mlnm?®)  99.21 102.38 98.53 liog(l): 106.80 102.90 97.35 ioggg ns
Flushing ratio (y™') * 0.92 1.14 1.12 il(.)(.)g6 2.20 2.29 1.51 2'1(?2; <0.01

*according to Amirowicz (1998), ns — not significant
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springtime. As a consequence of high or low
annual discharges, the chemical parameter
(NH,*-N) differed in particular years - as the
ANOVA was able to demonstrate (Table 2).
While there were no significant differ-
ences in phytoplankton average annual den-
sities between “dry” and “wet” years (Table 3),

such difference were noted for zooplankton
(Table 4). The species whose densities dif-
fered significantly were: Keratella chochle-
aris (r-strategy) and Mesocyclops leuckarti
(K-strategy).

Pearson correlations coefficients between
the density of species and physico-chemical

Table 2. Average annual (April-October) values for selected chemical parameters in the Dobczyce res-
ervoir during the investigated years and their statistical (ANOVA) significance (N = 45 for “dry” years
and N = 54 for “wet” years).

“Dry” years “Wet” years p
Parameter 1994 1995 2000 1;42;;1 1996 1997 1998 l_fesgl ns
Transparency (m) 207 215 280 iz(f;}z 1.64 1.62 2.42 il(.)E.E?S ns
Turbidity (mg dm) 466 471 406 14'14.130 522 561 461 15i1.551 ns
TP (mg dm") 0.003 0.023 0.063 3695297 0.020 0.019 0.023 fd?()zlll ns
N-NH, (mg dm™) 0251 0322 0.447 i%i)ts 0275 0281 0.293 ffgjl <0.05
N-NO, (mg dm™) 1148 1229 1.012 il(')l.;; 1465 1277 1186 i)'.3311 4 s

ns — not significant

Table 3. Average annual (April-October) density (ind. I"') of phytoplankton species of different life
strategies (R, C/S, S see text) and their statistical (ANOVA) significance (N = 45 for “dry” years and
N = 54 for “wet” years) between “dry” and “wet” years.

“Dry” years “Wet” years

Mean + SD Mean + SD P

R-species  Asterionella formosa 369.5 +516.0 224.1 +414.1 ns
Cyclotella sp. div. 724.7 +1343.7 430.1 £ 613.9 ns

C/S-species  Ceratium hirundinella 36.1 £56.1 109 +13.9 ns
Cryptomonas sp. div. 316.4 +377.3 289.7 +220.0 ns

S-species Microcystis aeruginosa 3.0+85 43+87 ns
Woronichinia naegeliana 4.7 £10.1 54+77 ns

ns — not significant

Table 4. Average annual (Apri-October) density (ind. 1) of zooplankton species of different life strate-
gies (r, K) and their statistical (ANOVA) significance (N = 45 for “dry” years and N = 54 for “wet” years)
between “dry” and “wet” years.

“Dry” years “Wet” years

Mean + SD Mean + SD P

r-species Brachionus angularis 20.6 +44.2 3.6+8.1 ns
Keratella cochlearis 65.2 + 69.4 19.2 +24.0 <0.01

Pompholyx sulcata 54.1 +85.1 43.1 £ 54.0 ns

Bosmina longirostris 36.1+54.4 16.9 £ 16.1 ns

K-species Daphnia cuculatta 44.5+41.6 38.3 +36.8 ns

Daphnia longispina 17.5£19.0 11.1£9.0 ns

Eudiaptomus gracilis 94+74 10.0 £8.2 ns
Mesocyclops leuckarti 10.3+£6.5 53+6.5 <0.05

ns — not significant
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Table 5. Significant correlation coefficients between the density of phyto- , zooplankton species and
hydrological parameters and NO,-N concentration during “dry” (D) and “wet” years (W) (* - P <0.05,
** — P <0.01, ** - P <0.001, ns - not significant). R, S, S/S, r, K - types of life-strategy (see text).

Flow

Flushing ratio

Transparency Turbidity

Phytoplankton w D

w

D W D W

Cyclotella sp. (R) 0.49* ns 0.47*

Woronichinia

naegeliana (S) ns

ns ns

Ceratium hirundinella

%
(C/S) 0.58

ns ns

Zooplankton

Brachionus angularis (r) ns ns ns

Keratella cochlearis (r)  -0.53* ns -0.53*

Pompholyx sulcata (r) -046* ns -047*

Daphnia cucculata (K) ns ns ns

Daphnia longispina (K) ns ns ns

ns

ns

0.57**

ns

ns

ns

ns

ns

0.55% ns  0.78** 0.51* 047

ns ns ns ns -0.48* ns

ns ns ns ns -0.49* ns

ns 0.47* ns ns ns

ns ns ns ns ns ns

ns ns ns ns ns ns

ns ns - 0.44* ns ns

ns 0.51* ns ns ns ns

parameters revealed more significant rela-
tionships in “dry” than “wet” years (Table 5).

A positive correlation was revealed for
the density of the Cyclotella population dur-
ing “dry” years and for Ceratium hirundinella
during “wet” years. C. hirundinella showed
a positive correlation with flow and flushing
ratio during “wet” years. Cyclotella correlat-
ed positively (in hydrological years of both
types), with NO,-N a very strong correlation
with transparency and turbidity during “dry”
ones, whereas Woronichinia naegeliana and C.
hirundinella correlated negatively with NO,-
N and only during “dry” years (Table 5).

Among the zooplankton species, only the
density of Brachionus angularis and Daphnia
longispina correlated positively with trans-
parency during “wet” years. During “dry”
ones, Keratella cochlearis and Pompholyx
sulcata correlated negatively with flow and
flushing ratio. Daphnia cucculata correlated
negatively with turbidity during the “dry”
years.

5. DISCUSSION

Hydrological variables are important fac-

tors influencing the life strategies of plank-
tonic organisms in dam reservoirs, e.g. as
regards development and mortality (Po-
ciecha and Wilk-Wozniak 2000, 2003).
Our investigation showed that hydrological
parameters such as water flow and flush-
ing ratio differed significantly in relation to
whether years were of the dry’ or “wet” types.
However, physical parameters are joined
with chemical ones in its effect on planktonic
organisms (Sommer et al. 1986).This study
revealed that NH,"-N concentration was the
most important factor. The importance of
nitrogen in the functioning of the Dobczyce
Reservoir refer also to the studies of other
authors, its importance being shown to relate
to agriculture in the basin (Mazurkiewicz-
Boron 2000, 2002).

Among the phytoplankton species, the
R-strategist Cyclotella sp. showed correlation
with flow of water (but only during “dry”
years), and positive correlation with nitrate-
nitrogen in both hydrological periods. The
same strong dependence of Cyclotella and
spring plankton assemblages on NO,-N
was noted in the Dobczyce Reservoir dur-
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ing the years 1992-1995 (Wilk-Wozniak
and Kosinski 2001). Another R-strategist
species — Asterionella formosa — showed no
relationship with physico-chemical param-
eters. However, in earlier studies Asterio-
nella populations had been found to relate to
water temperatures (Wilk-Wozniak and
Kosinski 2001, Bertrand et al. 2003).

Neither of the S-species (Microcystis
aeruginosa or Woronichinia naegeliana)
showed differences in population density
in the different years. The lack of signifi-
cant differences in the population densities
of S-species, in years differing in their hy-
drological conditions, might be explained
by reference to the ‘plasticity’ of different
algal species, e.g. Microcystis. Reynolds
(1997) showed that, as the diameter of large
and spherical colonies decreases, Microcys-
tis moves from a ‘more S’ to a definitely ‘S’
strategy. As they tend to become narrower
and the proportionality between their maxi-
mal linear dimension and width increases,
they also exhibit a shift toward the R- strat-
egy. Microcystis colonies were smaller during
the “wet” years than during the “dry” ones
(Wilk-Wozniak unpub. data). We speculated
that, for example, Microcystis becomes more
S-strategist during the “dry” years, but is only
a ‘weaker’” S-strategist, or even an R- strate-
gist, during ‘wet” ones. Microcystis did not
show any relationship with physico-chemi-
cal variables, but the population density of
Woronichinia was seen to correlate negative-
ly with the concentration of nitrate nitrogen
during the “dry” years. This relationship was
confirmed during autumnal Woronichinia
blooms. The highest density of this species
was noted when river-flows were lowest
and NO,-N had been depleted by eukary-
otic algae that had developed before (Wilk-
Wozniak 1998, Wilk-WozZniak and Ma-
zurkiewicz-Boron 2003). NH *-N was
probably a source of nitrogen for Woronichi-
nia (Pociecha and Wilk-Wozniak 2003)
because, as authors like Blomquist et al
(1994) have shown, non-fixing cyanopro-
karyotes are favored where ammonium-ni-
trogen is present.

The C/S species showed quite different
dynamics to each other. Cryptomonas density
was not found to be related to environmen-
tal variables, whereas Ceratium hirundinella

showed negative correlations with concentra-
tion of NO,-N during “dry” years. This spe-
cies can also develop in reservoirs with lower
nutrient concentrations (Naselli-Flores
and Barone 2003, Salmaso 2003). Crypto-
monas and Ceratium are mixotrophs, which
is to say that they can use optional sources of
food. Genus Cryptomonas can make efficient
use of nitrogen and phosphorus from bacte-
rial cells under conditions of mineral-nutri-
ent depletion (Urabe et al. 2000). It might
be useful to explain why these species show
features of the C and/or S strategies, and why
they are difficult to classify into one group.

We were unable to observe any statisti-
cally significant differences between densi-
ties of population of the algal species and
the hydrological type of year. However, some
hydrological parameters were important to
the algae dynamics. There were more cor-
relations for algal species during “dry” years
than “wet” ones. Does this mean that “dry”
conditions are more difficult than “wet”
ones? What was surprising was the failure
to observe clear correlations between R and
C species during “wet” years, or S and C/S
species during “dry” years. However, Cyclo-
tella did show the expected relationships of
an R- species with water flow, flushing ratio,
transparency, turbidity and nutrient concen-
tration.

Where zooplankton population density
was concerned, the two species presented
significant differences in population density
between “dry” and “wet” years, notwithstand-
ing the fact that Keratella cochlearis and Me-
socylops leuckarti are an r- and a K-strategist
respectively. For planktonic invertebrates the
hydrological and physical factors like water
flow, flushing ratio, transparency and turbid-
ity appeared to be important. These are the
factors that might be responsible for destroy-
ing zooplankton communities or for washing
them out. A high mortality of zooplankton
may also result from mechanical damage to
the filtering apparatus. Mineral suspension
carried into a reservoir first of all eliminates
cladoceran species that are known to be the
mostefficientfiltrators(Wrébeland Wéjcik
1990). This was confirmed by the negative
correlation between the density of the Daph-
nia cucculata and turbidity. We observed
a positive correlation between the density of
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Daphnia longispina and water transparency
during “wet” years, showing that Daphnia
prefer more ‘transparent’ water — a rarer situ-
ation during “wet” years than “dry” ones.

An increase in the amount of suspend-
ed matter (following violent inflow) had
a stimulating effect upon rotifers (Zurek
1982,Ejsmont-Karabin and Weglenska
1990), especially during the “wet” years. Po-
ciecha and Wilk-Wozniak (2000) and
Godlewska etal (2003) observed the same
situations after a flood or the passage of peak
high water, in that zooplankton communi-
ties appeared to have a high proportion of
Rotatoria. Short-lived species of the r-strat-
egist kind could be promoted by frequent
disturbance (Ejsmont-Karabin and
Weglenska 1990, Gliwicz 2003). How-
ever, these studies did not reveal a depen-
dence of r-strategists upon flow or turbidity.
Indeed, they showed quite the opposite phe-
nomenon, whereby r- strategists (Keratella
cochlearis, Pompholyx sulcata) correlated
negatively with water flow and flushing ratio
only during “dry” years.

It should be pointed out that the density
of K-strategist might reflect, not only chang-
es of hydrological parameters, but also of
fish predation. Pociecha and Amirowicz
(2003) showed that, in general, the impact of
fish on the cladocerans and copepods of the
Dobczyce Reservoir is rather a severe one.

Previous studies have documented that
turbid waters can protect large-bodied Daph-
nia, against predation by visually-oriented
planktivorous fish (Gliwicz 2003). On the
other hand, an increased amount of sus-
pended mineral particles contributes to me-
chanical damage of the filtration apparatus
and even to the extinction of large-body cla-
docerans. The hydrological effect of a river in
flood on large crustaceans like Daphnia lon-
gispina can enhance the already high mortal-
ity among these animals and cause them to
wash out of the reservoir environment (Po-
ciecha 2002).

Our investigations did not confirm the
hypothesis that R (phytoplankton) and r (zoo-
plankton) species are favored by “wet” years,
while species of types S (phytoplankton) and
K (zooplankton) prefer the conditions pres-
ent in “dry” years. Only the two zooplankton
species characterized as different strategists

(i.e. the r-selected Keratella cochlearis and
K-selected Mesocyclops leuckarti) responded
in significantly different ways to “wet” and
“dry” years. Among the phytoplankton no
species at all presented these differences; it
can be accounted for the very short life cycles
of algal species.
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