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Abstract

We examined the effect of different food types, such as algae - Chlorella pyrenoidosa and Scenedesmus

acutus, fungus - Saccharomyces cerevisiae and bacterium - Bacillus subtilis, and their concentrations on

the body size of females, number and size of laid eggs and the postembryonic period duration of Daphnia

hyalina, Daphnia magna and Simocephalus vetulus.

The study has revealed that the body length of females and the number of eggs increase, and the post-

embryonic period is shortened when the food concentration increases. The more eggs are laid, the smaller

size they are.

The highest values of the parameters examined were observed in the females which fed on algae, the

lowest in those feeding on bacterium Bacillus subtilis.

Keywords: plankton crustaceans, nutrition, size of females, number and size of eggs, postembryonic

development

Introduction

Phytoplankton in every water reservoir contains bac-
teria, lower aquatic fungi and algae. Cladocera represen-
tatives, as filtrators, together with Copepoda specimens
are the main zooplankton components which feed mainly
on algae plankton [1-4]. Although it may seem that the
quantitative contribution of phytoplankton to the food
of Cladocera representatives is well known [5], it still
arouses interest of many investigators [6-8]. A number
of papers have appeared on the role of bacterioplankton
in the nutrition of filtrators [9-12]. However, except for
some fragmentary data, the involvement of lower aquatic
fungi, a phytoplankton component, is at the preliminary
stage of research [13].
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As revealed by our few years’ studies the fertility of
various zooplankton species depends largely on food
abundance in a particular water reservoir [14-16]. In the
lakes of oligotrophic-like type, the fertility of both Cla-
docera and Copepoda representatives is the lowest, while
in eutrophic and polytrophic lakes it is the highest.

In this context, we were interested in the effect of the
quality and quantity of food of bacterial, fungal and alga
type on the body length of females, eggs size and duration
of postembryonic growth of certain zooplankton species,
Cladocera representatives.

Material and Methods

The study was performed using specimens of Daphnia
hyalina Leydig, Daphnia magna Straus and Simocepha-
lus vetulus Miiller - genetically identical generations, ob-



546

B. Czeczuga et. al

tained from parthenogenetic reproduction of one female
“mother” of each species.

The specimens were bred in 200 ml beakers, 10 in
each, in AdaM medium (NaHCO, - 19.2¢g; CaSO,x 2H,0
- 2.4g; MgSO, x TH,O - 24.6g 1'") at a constant tempera-
ture of 20°C and alternating light (16 h - 1300 lux, 8 h
- darkness).

Beakers with AdaM medium and specimens of a re-
spective species without food served as control. All the
experiments were done three times. The AdaM medium
containing food was changed every 24 h, and as in our
previous study [16], body length of female, number and
size of eggs, and duration of postembryonic growth of
young specimens were determined. Therefore, 30-50 fe-
males of each crustacean species were studied.

The food for the crustaceans contained alga cells Chlo-
rella pyrenoidosa Chick and Scenedesmus acutus Meyen,
yeast cells Saccharomyces cerevisiae Hansem and hay
bacterium Bacillus subtilis Fisher. Alga culture was carried
out on the Chu medium (Ca(NO,) x 4H,0 - 86.3g; MgS0,
x 7TH,0 - 150g; KC1 - 10g; Na,CO, - 40g; Na,SiO, x SH,0
- 1.5g; K HPO, - 13.1g I'"), Saccharomyces cerevisiae cells

were dilluted in distilled water, cultures of Bacillus subti-
lis on natural medium. Food concentrations (algae, yeast,
bacteria) was calculated using a Biirker’s camera and an
optical microscope [17]. The size of food cells used in the
experiment ranged between 4 um (Chlorella pyrenoidosa)
and 11 um (Scenedesmus acutus).

The results were subjected to statistical analysis [18].

Results

In the females of Daphnia hyalina, Daphnia magna
and Simocephalus vetulus, the elevated concentration of
all four food types was accompanied by an increase in
body length and the number of eggs, and shortening of
the postembryonic period (Tables 1-3, Fig. 1-3). Most
values differences of this parameters are important sta-
tistically. However, unimportant statistically are differ-
ences of the mean size of eggs. A tendency exists that the
more eggs are laid, the smaller their size. As shown in
Table 4, Daphnia hyalina females were on average the
longest when fed on Scenedesmus acutus, had the largest
number of eggs which were the largest size when fed on

Table 1. Body size (in mm), number (per one fertile female), egg size (in mm) and postembryonic development length (in days) of

Daphnia hyalina specimens by various and different concentrations of food.

Specification Mean and SD Range SE
Chlorella pyrenoidosa - 200 - 10° - ml"!
Mean length of female *2.110+0.0162 2.100-2.140 0.0031
Mean number of eggs *1.357+0.4881 1.000-2.000 0.0922
Mean size of eggs 0.317+1.2084 0.335-0.399 0.0283
Length of postembryonic development *10.929+ 1.0158 10.000-13.000 0.1919
Ch. pyrenoidosa - 400 - 10° - ml"!
Mean length of female *2.559+0.0102 2.259-2.580 0.0019
Mean number of eggs *4.357+0.6215 3.000-8.000 0.1174
Mean size of eggs 0.385+1.9212 0.346-0.385 0.2441
Length of postembryonic development *8.393+0.5669 7.000-9.000 0.1071
Ch. pyrenoidosa - 800 - 10° - ml"!
Mean length of female *2.793+0.0081 2.700-3.160 0.0015
Mean number of eggs *6.179+1.3068 3.000-11.000 0.2469
Mean size of eggs 0.399+1.9925 0.301-0.349 0.9434
Length of postembryonic development *5.950+0.6048 5.000-7.000 0.1352
Scenedesmus acutus - 150 - 10° - ml”!

Mean length of female *2.471£0.0010 2.470-2.472 0.0003
Mean number of eggs *0.357+0.4880 0.0-1.000 0.0922
Mean size of eggs 0.300+0.0 0.0-3.000 0.0

Length of postembryonic development *14.000+1.5943 0.0-14.000 0.2462

Table 1 continues on next page...
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S. acutus - 300 - 10° - ml!

Mean length of female *2.523+0.0047 2.513-2.534 0.0008
Mean number of eggs *2.179+0.5480 1.000-3.000 0.1035
Mean size of eggs 0.288+1.6651 0.286-2.292 0.3146
Length of postembryonic development *8.571+0.5040 8.000-9.000 0.0952
S. acutus - 600 - 10° - ml"!
Mean length of female *2.566+0.029 2.530-2.600 0.0039
Mean number of eggs *3.750+1.3506 2.000-8.000 0.2552
Mean size of eggs 0.365+0.4721 0.300-0.340 0.0467
Length of postembryonic development *6.571+0.5040 6.000-7.000 0.0952
Saccharomyces cerevisiae - 300 - 10° - ml”!
Mean length of female *2.413+0.0287 2.380-2.460 0.0090
Mean number of eggs *0.0 0.0-0.0 0.0
Mean size of eggs 0.0 0.0-0.0 0.0
Length of postembryonic development *0.0 0.0-0.0 0.0
. cerevisiae - 600 - 10° - ml"!
Mean length of female *2.477+0.0067 2.470-2.490 0.0021
Mean number of eggs *1.700+0.6497 2.000-3.000 0.2134
Mean size of eggs 0.346+0.4944 0.340-0.352 0.0788
Length of postembryonic development *14.000+0.6667 13.000-15.000 0.2108
. cerevisiae - 900 - 10° - ml"!
Mean length of female *2.526+0.0165 2.500-2.540 0.0052
Mean number of eggs *2.900+0.8756 2.000-4.000 0.2768
Mean size of eggs 0.325+1.3944 0.321-0.335 0.7571
Length of postembryonic development *9.800+0.7888 9.000-11.000 0.2494
Bacillus subtilis - 1200 - 10° - ml"!
Mean length of female *2.250+0.0685 2.280-2.320 0.0198
Mean number of eggs 0.345+0.5124 0.325-0.365 0.1216
Mean size of eggs 0.2894+0.9136 0.164-0.294 0.2024
Length of postembryonic development *15.650+0.6172 13.060-16.200 0.1830
B. subtilis - 2400 - 10° - ml’!
Mean length of female *2.305+0.0505 2.210-2.424 0.0198
Mean number of eggs 0.355+0.6320 0.298-0.382 0.1404
Mean size of eggs 0.295+1.0124 0.282-0.312 0.5102
Length of postembryonic development *13.850+0.8106 13.000-14.620 0.1916
B. subtilis - 3600 - 10° - ml”!
Mean length of female *2.415+0.0402 2.310-2.506 0.0210
Mean number of eggs 0.372+0.4128 0.308-4.012 0.1896
Mean size of eggs 0.310+0.8224 0.284-0.340 0.3148
Length of postembryonic development *10.220+0.1228 9.810-12.460 0.2102

* Asterisks indicate differences significant at the 0.5% level
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Table 2. Body size (in mm), number (per one fertile female), egg size (in mm) and postembryonic development length (in days) of
Daphnia magna specimens by various and different concentrations of food.

Specification Mean and SD Range SE
Chlorella pyrenoidosa - 200 - 10° - ml"!
Mean length of female *3.275+0.1372 2.948-3.400 0.0306
Mean number of eggs *1.150+0.3664 1.000-2.000 0.0819
Mean size of eggs 0.375+2.4352 0.365-0.385 0.9917
Length of postembryonic development *10.300+1.1286 8.000-12.000 0.2523
Ch. pyrenoidosa - 400 - 10° - ml"!
Mean length of female *3.488+0.1037 3.300-3.600 0.0231
Mean number of eggs *4.350+1.0894 2.000-6.000 0.1436
Mean size of eggs 0.370+1.2096 0.360-0.380 0.5540
Length of postembryonic development *8.650+0.5871 8.000-10.000 0.1312
Ch. pyrenoidosa - 800 - 10° - ml"!
Mean length of female *4.145+0.1514 3.950-4.460 0.0282
Mean number of eggs *17.000+£2.1026 14.000-22.000 0.4701
Mean size of eggs 0.344+1.7754 0.330-0.350 0.2914
Length of postembryonic development *6.071+0.8133 5.000-7.000 0.1536
Scenedesmus acutus - 150 - 10° - ml”!
Mean length of female *2.9334+0.1031 2.900-3.100 0.023
Mean number of eggs *1.000+0.0 1.000-1.000 0.0
Mean size of eggs 0.375+0.0 0.375-0.375 0.0
Length of postembryonic development *14.000+0.0 14.000-14.000 0.0
S. acutus - 300 - 10° - ml"!
Mean length of female *3.363+0.0556 3.300-3.450 0.0124
Mean number of eggs *3.300+0.9234 2.000-5.000 0.2064
Mean size of eggs 0.368+1.4623 0.365-0.372 0.5506
Length of postembryonic development *10.450+0.7590 9.000-12.000 0.1697
S. acutus - 600 - 10° - ml"!
Mean length of female *3.800+0.0918 3.600-3.900 0.0205
Mean number of eggs *9.400+1.5694 6.000-12.000 0.3509
Mean size of eggs 0.327+0.0947 0.320-0.339 0.1168
Length of postembryonic development *8.550+0.6863 7.000-10.000 0.1534
Saccharomyces cerevisiae - 300 - 10° - m]"!
Mean length of female *3.100+0.0 3.100-3.100 0.0
Mean number of eggs *1.00+0.0 1.000-1.000 0.0
Mean size of eggs 0.380+0.0 0.380-0.380 0.0
Length of postembryonic development *16.000+0.0 16.000-16.000 0.0
S. cerevisiae - 600 - 10° - ml”!
Mean length of female *3.205+0.1284 3.000-3.400 0.0280

Table 2 continues on next page...
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Mean number of eggs *1.762+0.5390 1.000-3.000 0.1176
Mean size of eggs 0.369+0.3599 0.350-0.390 0.4789
Length of postembryonic development *12.857+0.5732 12.000-14.000 0.1250

S. cerevisiae - 900 - 10° - ml”!
Mean length of female *3.514+0.0854 3.400-3.600 0.0186
Mean number of eggs *7.333+1.1106 6.000-9.000 0.2423
Mean size of eggs 0.326+1.9231 0.320-0.334 0.8560
Length of postembryonic development *10.619+0.4976 10.000-11.000 0.1085
Bacillus subtilis - 1200 - 10° - ml"!
Mean length of female *3.000+0.0 3.000-3.000 0.0
Mean number of eggs *1.000+0.0 1.000-1.000 0.0
Mean size of eggs 0.280+0.0 0.0-0.280 0.0
Length of postembryonic development *18.000+0.0 18.000-18.000 0.0
B. subtilis - 2400 - 10° - ml"!
Mean length of female *3.006+0.0748 2.900-3.100 0.0181
Mean number of eggs *1.294+0.4697 1.000-2.000 0.1139
Mean size of eggs 0.329+0.9663 3.000-3.330 0.6895
Length of postembryonic development *16.882+0.9275 15.000-18.000 0.2249
B. subtilis - 3600 - 10° - ml"!
Mean length of female *3.51240.0697 3.400-3.6 00 0.0179
Mean number of eggs *3.750+0.5879 3.000-5.000 0.1443
Mean size of eggs 0.317+1.5371 0.298-0.325 0.3454
Length of postembryonic development *12.375+1.8411 10.000-15.000 0.4643

* Asterisks indicate differences significant at the 0.5% level

Chlorella pyrenoidosa, and needed the shortest postem-
bryonic period with Saccharomyces cerevisiae. Daph-
nia hyalina females were the shortest, had the smallest
number of eggs and the longest postembryonic period
when fed on Bacillus subtilis. However, the longest
body and the largest number and size of laid eggs were
observed in Daphnia magna and Simocephalus vetulus
females, which fed on Chlorella pyrenoidosa. The low-
est values of these parameters were noted in the females
which fed on Bacillus subtilis. Only the postembryonic
period of Simocephalus vetulus was the longest when
they fed on Saccharomyces cerevisiae cells. The post-
embryonic period of the crustaceans examined varied
according to the concentration of food. Moreover,
feature length of postembryonic development differed
in all studied species of zooplanktons which feed on
Chlorella pyrenoidosa.

The range of this parameter was the greatest Daph-
nia hyalina specimens when they fed on Scenedesmus
acutus, for Daphnia magna feeding on Bacillus subtilis
and for Simocephalus vetulus Chlorella pyrenoidosa
(Table 5).

Discussion

As revealed by the present study, the body length of
the three species of Cladocera females, acting as filtrators,
the number and size of eggs and the postembryonic period
duration depend on the type of food and its concentration.
Generally speaking, Chlorella pyrenoidosa had the great-
est influence on these parameters, while Bacillus subti-
lis - the slightest. However, in the case of all four food
types the body length of the crustacean females and the
number of laid eggs (with a tendency to size reduction)
increased with the rise in food concentration. Moreover,
the postembryonic period was shortened. While studying
the fertility of plankton crustaceans in the lakes of varied
trophicity in northeastern Poland, we observed a similar
phenomenon concerning the number and size of eggs in
natural conditions [14-16]. This correlation has been later
confirmed by other investigators in different latitudes [19-
23]. In natural conditions, apart from food concentration
and availability, a number of abiotic factors affect the size
and fertility of the crustacean plankton, including water
temperature [24, 25] and oxygen content [26, 27]. As in
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Table 3. Body size (in mm), number (per one fertile female), egg size (in mm) and postembryonic development length (in days) of
Simocephalus vetulus specimens by various and different concentrations of food.

Specification Mean and SD Range SE
Chlorella pyrenoidosa - 200 - 10° - ml"!
Mean length of female *2.091+0.1119 2.000-2.280 0.0250
Mean number of eggs *1.200+0.4104 1.000-2.000 0.0917
Mean size of eggs 0.325+1.6945 0.290-0.375 0.6025
Length of postembryonic development *11.050+1.3169 9.000-14.000 0.2944
Ch. pyrenoidosa - 400 - 10° - ml"!
Mean length of female *2.440+0.0411 2.360-2.550 0.0092
Mean number of eggs *6.650+1.3485 4.000-9.000 0.3015
Mean size of eggs 0.299+1.3219 0.285-0.340 0.9558
Length of postembryonic development *8.600+0.6806 8.000-10.000 0.1521
Ch. pyrenoidosa - 800 - 10° - ml!
Mean length of female *2.760+0.1569 2.500-3.000 0.0350
Mean number of eggs *14.200+2.7453 10.000-18.000 0.6138
Mean size of eggs 0.254+2.1958 0.248-0.268 0.6890
Length of postembryonic development *6.050+0.6122 5.000-7.000 0.1983
Scenedesmus acutus - 150 - 10° - ml”!
Mean length of female *2.000+0.1000 1.900-2.200 0.0301
Mean number of eggs *1.000+0.6325 0.0-1.000 0.1906
Mean size of eggs 0.301+0.4320 0.0-0.301 0.3116
Length of postembryonic development 8.909+1.4599 0.0-12.000 0.3447
S. acutus - 300 - 10° - ml"!
Mean length of female *2.427+0.1272 2.200-2.600 0.0383
Mean number of eggs *5.273£1.1909 3.000-7.000 0.3590
Mean size of eggs 0.301+1.2843 0.297-0.310 0.6887
Length of postembryonic development 8.636+0.6742 8.000-11.000 0.2032
S. acutus - 600 - 10° - ml"!
Mean length of female *2.727+1.0453 2.600-2.900 0.7273
Mean number of eggs *10.909+1.8684 8.000-14.000 0.5633
Mean size of eggs 0.254+1.6440 0.248-0.264 0.7017
Length of postembryonic development 8.455+0.8202 7.000-10.000 0.2473
Saccharomyces cerevisiae - 300 - 10° - ml"!

Mean length of female *1.980+0.0789 1.900-2.100 0.0249
Mean number of eggs *1.000+0.000 1.000-1.000 0.0

Mean size of eggs 0.266+1.1640 0.260-0.270 0.6329
Length of postembryonic development *14.600+0.6992 14.000-16.000 0.2211

S. cerevisiae - 600 - 10° - ml"!
Mean length of female *2.200+0.0817 2.100-2.300 0.0258

Table 3 continues on next page...
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Mean number of eggs *2.000+0.4714 1.000-3.000 0.1490
Mean size of eggs 0.271+1.2589 0.260-0.280 0.6629
Length of postembryonic development *12.600+0.6992 11.000-13.000 0.2211
S. cerevisiae - 900 - 10° - ml”!
Mean length of female *2.470+0.0483 2.400-2.500 0.0152
Mean number of eggs *3.600+0.5163 3.000-4.000 0.1632
Mean size of eggs 0.257+1.7495 0.250-0.270 0.7343
Length of postembryonic development *10.500+0.9718 9.000-12.000 0.3073
Bacillus subtilis - 1200 - 10° - ml"!
Mean length of female *2.000+0.1000 1.200-1.500 0.0268
Mean number of eggs *1.000+0.6325 0.0-0.000 0.0
Mean size of eggs 0.301+04320 0.0-0.000 0.0
Length of postembryonic development *8.909+1.4599 0.0-0.000 0.0
B. subtilis - 2400 - 10° - ml’!
Mean length of female 1.990+0.0876 1.800-2.100 0.0276
Mean number of eggs *1.200+0.4216 1.000-2.000 0.1333
Mean size of eggs 0.255+1.2705 0.250-0.260 0.6667
Length of postembryonic development *13.500+0.5270 13.000-14.000 0.1616
B. subtilis - 3600 - 10° - ml"!
Mean length of female *2.260+0.0966 2.100-2.400 0.0305
Mean number of eggs *3.400+0.6992 2.000-4.000 0.2211
Mean size of eggs 0.249+1.7560 0.240-0.270 0.7688
Length of postembryonic development *11.600+0.5163 11.000-12.000 0.1632

* Asterisks indicate differences significant at the 0.5% level

A

Fig. 1. Number of eggs in female of Daphnia hyalina: A - from 5 eggs, food: cells of Chlorella pyrenoidosa, concentration 400 - 10> ml;

B - from 11 eggs, food: cells of Chlorella pyrenoidosa, concentration 800 - 103 ml .
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the case of other hydrobionts [28-30], such pigments as
haemoglobin [31] or carotenoids [32, 33] enable plankton
crustaceans to use niches abundant in food and poor in
oxygen. Food intake by filtrators depends largely on the
structure of a filtration apparatus in a particular species
[34,35], especially on the filter mesh size [36-39], and
on the size and shape of cells [1]. Therefore, filtrators
take filter mesh size food selectively [40]. In our study,

cells of the phytoplankton species varied in shape and
size, although their size did not exceed the size of filter
mesh of the crustacean specimens acting as effective
microfiltrators which arrest nanoplankton cells up to 12
pm [41]. Thus, the size of the phytoplankton cells used
in the experiments had no effect on its availability. The
differences found in the size of crustacean females and
their fertility were caused by food quality. It is known that

Armm

Fig. 2. Number of eggs in female of Daphnia magna: A - from 1 egg, food: cells of Chlorella pyrenoidosa, concentration 200 - 103 ml ;

B - from 18 embryonics, food: cells of Chlorella pyrenoidosa, concentration 800 - 10°ml .

Amm

Fig. 3. Number of eggs in female of Simocephalus vetulus: A - from 7 eggs, food: cells of Chlorella pyrenoidosa, concentration 400 -

-10° ml '; B - from 12 eggs, food: cells of Chlorella pyrenoidosa, concentration 800 - 10° ml .
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Table 4. Mean body size (in mm), number (per one fertile female), egg size (in mm) and postembryonic development length (in days)
of investigated specimens by various and different concentrations of food.

Specification g || e Saccaromiees | Bacillus subilis
Daphnia hyaline
Mean length of female *2.487 2.520 2472 2.323
Mean number of eggs *3.964 *2.095 *1.533 *0.357
Mean size of eggs 0.367 0.318 0.224 0.298
Length of postembryonic development 8.424 *9.714 *7.933 *13.240
Daphnia magna
Mean length of female *3.636 3.365 3.273 *3.172
Mean number of eggs *7.500 *4.567 *3.365 *2.015
Mean size of eggs 0.363 0.357 0.358 0.309
Length of postembryonic development 8.340 *11.000 *13.159 *15.752
Simocephalus vetulus
Mean length of female *2.430 2.385 2.217 *1.867
Mean number of eggs *7.350 *5.727 *2.200 *1.533
Mean size of eggs 0.293 0.285 0.265 0.168
Length of postembryonic development 8.567 *8.667 *12.567 *8.367

* Asterisks indicate differences significant at the 0.5% level

Table 5. Difference of length postembryonic development (in days) of investigated species by various food.

Food Length of postembryonic development Difference
Daphnia hyalina
Chlorella pyrenoidosa 10.929-5.950 4.979
Scenedesmus acutus 14.000-6.571 7.429
Saccharomyces cerevisiae 14.000-9.800 4.200
Bacillus subtilis 15.650-10.220 5.430
Daphnia magna
Chlorella pyrenoidosa 10.300-6.071 4.229
Scenedesmus acutus 14.000-8.550 5.450
Saccharomyces cerevisiae 16.000-10.619 5.381
Bacillus subtilis 18.000-12.375 5.625
Simocephalus vetulus
Chlorella pyrenoidosa 11.050-6.050 5.000
Scenedesmus acutus 8.909-8.455 0.454
Saccharomyces cerevisiae 14.600-10.500 4.100
Bacillus subtilis 13.150-11.600 1.900
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plankton crustaceans eagerly use lipids to grow. Chlorella
pyrenoidosa cells appeared most abundant in lipids, with
fat content reaching 78% [42]. Bacillus subtilis cells have
a thick 15-20 nm cellular wall built up of many layers of
murein and tejchonic acids, constituting approximately
20-38% dry mass. The average lipid content in Bacillus
subtilis cells ranges only within 10-19% of dry mass [43].
In natural conditions, water contains a suspension of dif-
ferent food types, and thus in the initial phase of the filtra-
tor growth, algae are the most important source of food.
However, when their biomass gets reduced, other groups
of phytoplankton, particularly bacteria began to prevail
[9]. Thus, food selectivity can be observed in filtrators

[44-46], although the role of bacterioplankton in their
nutrition in natural conditions is significant [9-12, 35, 40,
45] which has been mentioned in the majority of mono-
graphs on trophic chains of lakes [47, 48]. Also detrital,
the organic material, is used as food [21, 23, 49, 50].

Worth noting is the relatively high nutritional value of
yeast cells for the filtrators examined. This is an important
observation, considering the fact that the contribution of
plankton fungi has been rather neglected [5,13].

In the case of all the four food types, the postembryon-
ic period of the filtrator species examined was shortened
when the concentration of cells increased.

Up to the present, literature data referred mainly to
light intensity [51], effect of temperature and food type
on the postembryonic growth of the filtrating zooplank-
ton representatives [51-53]. Based on our current experi-
ments, apart from light, temperature and food quality, also
food abundance appears to be an important factor.

In natural conditions, apart from the above-mentioned
factors, the size and fertility of specimens in certain wa-
ter reservoirs can be largely affected by lower zoosporic
fungi, which are sometimes found in abundance on the
specimens of the species included in zooplankton [54,
55]. Some of these zoosporic fungi growing on eggs of
plankton crustaceans greatly reduce the populations of
both Cladocera [56] and Copepoda [57] species.
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