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Abstract. Industrial aquaculture is a rapidly developing sector, and high-quality live feed
plays a crucial role in fish cultivation under artificial conditions. In this regard, the zooplankton
species Daphnia magna is of particular importance due to its high nutritional value, rapid
reproduction, and ecological adaptability.

In the conducted study, optimal conditions for the cultivation of daphnia in small-volume (5
L) stagnant water containers were determined: water temperature was maintained at +17 to
+21 °C, lighting was provided for 12 hours per day, 30% of the water was renewed every 4 days,
and the stocking density was kept at 1000 ind./L. The results demonstrated that feeding with
Chlorella was the most effective variant, as it reduced water turbidity while increasing daphnia
biomass by 18-28% and overall productivity by 26—-38%.

Keywords: Daphnia magna (Daphnia magna), feed organisms, Chlorella, live feed
cultivation.

Introduction. Zooplankton, which serves as a preferred feed for fish—especially their
larvae—is an important component of the natural food base of aquatic ecosystems. Daphnia
magna has high nutritional value for fish larvae; its dry mass typically contains 50-70% protein
and 6-20% lipids [1], resulting in a protein-to-lipid ratio of approximately 3:1 to 5:1. The protein
fraction is rich in essential amino acids such as lysine, methionine, and arginine, while the lipid
fraction mainly includes omega-3 fatty acids (EPA, and partially DHA) and omega-6 fatty acids
(linoleic acid). In particular, EPA is crucial for the development of the nervous system and
growth of larvae; however, due to the relatively low DHA content, Daphnia is often enriched
with other live feeds or microalgae before use [2].

Studies indicate that at the larval stage, natural feeds are more effective than artificial feeds,
even expensive starter diets. In particular, replacing fish meal with Daphnia in the diet of grass
carp (Ctenopharyngodon idella) larvae improves feed utilization efficiency and accelerates
growth. Research has also shown that under such feeding conditions, the number of digestive
cells in fish increases, and these cells perform antibacterial and antiseptic functions within the
digestive system [3].

Natural feeds contain high levels of carotenoids, which are essential for fish. A deficiency of
these natural antioxidants increases fish susceptibility to infections, water pollution, and oxygen
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deficiency, leading to body discoloration, reduced muscle and roe quality, and decreased survival
of juvenile fish [6].

Laboratory experiments have shown that the use of plant straw and cattle manure in the
cultivation of two zooplankton species (Daphnia magna, Brachionus calyciflorus) makes it
possible to obtain inexpensive and effective live feed. Under natural conditions, cladocerans feed
on phytoplankton, detritus, bacteria, and biofilms; in cases of feed deficiency, enriched feed is
introduced into the environment. For this purpose, Chlorella vulgaris and Microcystis
aeruginosa are widely used.

In modern aquaculture, the monHoeHHOE feeding of juvenile fish remains a pressing issue,
and interest in the use of live feeds alongside artificial diets is increasing. Live feeds are
distinguished by their high content of proteins, lipids, essential amino acids, vitamins, and
enzymes [8]. In this regard, one of the most widely used zooplankton species is Daphnia magna,
characterized by high fecundity, rapid growth, and adaptability to environmental factors.
However, for efficient cultivation of daphnia, it is necessary to establish an optimal set of
conditions tailored to each specific case, taking into account various ecological and technological
factors.

At various stages of the cultivation process, several problems may arise. In particular,
stagnant water conditions (regardless of the type of feeding) slow down the development of
daphnia and reduce overall productivity. This phenomenon is associated with changes in the
physicochemical conditions within the system, which can lead to a shift from parthenogenetic to
sexual reproduction, resulting in increased egg production and a decrease in the yield of live feed.

Zooplankton density varies depending on environmental factors, including eutrophication
caused by excess nutrients, oxidation processes, pollution, salinity, and other internal conditions.
Therefore, water quality and feed availability significantly influence the population dynamics of
zooplankton, especially in artificial environments.

Under these conditions, there is a need to ensure the stable cultivation of Daphnia magna in
small-volume stagnant water systems for the purpose of feeding juvenile fish [12]. The main
objective of this study is to determine the most optimal feeding regime for daphnia under such
conditions.

Materials and Methods. The experimental object was the cladoceran Daphnia magna
(Straus, 1820), obtained from a mother culture maintained under artificial conditions. During the
cultivation of zooplankton, different feeding regimes were tested. For each variant, 5-L glass
containers were used, with an initial daphnia density of 1000 ind./L.

The water temperature was maintained at +17 to +21 °C, and artificial lighting was provided
for 12 hours per day. Water was renewed every 4 days in the amount of 30% of the initial
volume. The duration of the experiment was 14 days.

Hydrochemical parameters were monitored daily. The concentration of free ammonia was
controlled and, according to most researchers, should not exceed 0.05 mg/L; in our experiments,
it did not exceed 0.03 mg/L in any of the variants. The levels of nitrites and nitrates also did not
exceed the maximum permissible concentrations (MPC) and ranged from 0.2—-0.4 and 3-5 mg/L,
respectively [13].

In the first experimental variant, the daphnia diet consisted of baker’s yeast (Saccharomyces
cerevisiae); in the second, of Chlorella (Chlorella vulgaris); and in the third variant, of a mixture
of these two components. The Chlorella suspension used in the experiments was prepared using
a specialized technologys; it is a unicellular microalga with a size of 612 um. The application of
Chlorella is significant as it improves the hydrochemical and hydrobiological conditions of the
aquatic environment and enriches the feed base in aquaculture; its metabolites also serve as a
food source for zooplankton.

The density of the Chlorella culture was determined by counting cells under a microscope
using a Goryaev chamber. The survival rate of daphnia was assessed on the 7th day and at the

- 2067 -

https://www.eijmr.org/index.php/eijmr



4 4

Ethiopian International Journal of Multidisciplinary Research

elSSN:2349-5715

pISSN:2349-5707 Volume:13,Issue 4, April -2026

end of the experiment using a Bogorov chamber with the aid of a binocular magnifier, while
their mobility was determined visually based on movement speed.

Table 1.

Experimental design for the cultivation of Daphnia magna (Straus, 1820)

Indicators Experimen Experiment 2 Experiment 3
t1
Feeding - Once every 3 -
frequency days
Dose Yeast — 0.4 Chlorella — 25 Yeast — 0.20 g/L +
g/L million cells/L Chlorella — 15 million
cells/L

Results and Discussion. The results of the study showed that by the end of the experiment,
the highest values of survival rate, density, and biomass of daphnia were observed in the second
variant, where a Chlorella suspension was applied (without the addition of yeast) (Table 2).
During the experiment, daphnia were distributed almost uniformly across the variants, with the
exception of the first variant (where pure yeast was used), in which a difference was observed. In
this variant, daphnia exhibited the highest mobility and actively consumed feed; however, they

were mainly concentrated at the bottom of the container.

Table 2.

Cultivation performance indicators of Daphnia magna (by experimental variants)

Indicators Experimen Experimen Experiment
t1 t2

Distribution (7 days) At the Uniformly Uniformly
bottom

Distribution (14 days) At the Uniformly Uniformly
bottom

Mobility (7 days) 12 10 9

Mobility (14 days) 11 9 7

Density (7 days, ind./L) 1760 1930 1850

Density (14 days, ind./L) 1290 1790 1450

Survival rate (7 days, %) 85 91 90

Survival rate (14 days, %) 72 90 78

Biomass (7 days, g/L) 0,625 0,676 0,652

Biomass (14 days, g/L) 0,484 0,634 0,532

It is likely that the turbidity caused by yeast interfered with the normal respiration of
daphnia under conditions of stagnant water cultivation and the accumulation of metabolic by-
products. In addition, the yeast dosage was close to the upper limit recommended by most
authors [16]. When feeding with yeast, the boundary between underfeeding and overfeeding is
extremely narrow. Underfeeding negatively affects growth, whereas overfeeding leads to
intoxication of zooplankton, which are highly sensitive to biogenic substances in the water [15].

CONCLUSION

Based on the conducted research, it can be concluded that under controlled cultivation
conditions of Daphnia magna, the most optimal feeding strategy is the use of a diet consisting
solely of yeast. This approach reduces water turbidity and increases the survival rate of daphnia
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by 18-28%, while the yield of feed organisms is 26-38% higher compared to other experimental
variants.
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