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Abstract: In many countries molluscs are one of the main products of aquaculture. Microalgae are
the most trophically valuable part of suspended organic matter in terms of filter feeders nutrition.
The aim of this work is to investigate the nutritional spectrum of cultivated mussel Mytilus gallopro-
vincialis at the Sevastopol sea-farm (Black Sea). To reach this goal the samples of sea water (1.5 litres)
were thickened by reverse filtration to identify quantitative and qualitative compound of microal-
gae in native and concentrated sample. Molluscs were divided to different size groups. Their stom-
achs were prosected after sampling immediately and aliquot 0.02 pl was analyzed. Quantitative and
qualitative compound of microalgae in water and stomachs was defined using light microscopy.
This paper provides results of comparative analysis of quantitative and qualitative microalgae com-
pound at the Sevastopol sea-farm water and stomachs of mussel Mytilus galloprovincialis cultivating
at this farm. It is showed that species composition and amount of phytoplankton in water is typical
for Crimean coastal waters. The similarity in microalgae compound between water samples and
mussel stomachs reached maximum in Febriary (72%) and did not exceed 42% at the spring and
autumn. Diatoms (27 species) and Dinophyta (11 species) occurred in the mussel food bolus fre-
quently. Food spectrum of bivalves is quite wide but selectivity in filter feeders consumption is
confirmed too.
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1. Introduction

In many countries molluscs are one of the main products of aquaculture. Microalgae
are the most trophically valuable part of suspended organic matter in terms of filter feed-
ers nutrition. The efficiency of farming directly depends on inflow of microalgae to the
farm-water. It is established that growth rate and gonad maturation of mussels is more
intensive with microalgae feeding then with detritus feeding [1]. It is generally known
that nutritional value of different microalgae species in terms of bivalve nutrition is une-
qual but this issue is not investigated completely. The knowing of M. galloprovincialis food
spectrum is very important for understanding the growth rates and dynamics of its natu-
ral and artificial populations. The aim of this work is to investigate the food spectrum of
cultivated mussel Mytilus galloprovincialis at the Sevastopol sea-farm (Black Sea).

2. Experiments

Investigations were carried out from Febriary till October 2020 at the mussel farm
located in the outer roadstead of Sevastopol. Samples were taken once at two months.
Samples of water (1.5 litres) were taken from the upper water layer and thickened by re-
verse filtration through the nuclear membranes (pore diameter = 1 um). The microalgae
content of in native and concentrated sample (V=0.01 ml) and chamber (V = 0.7 ml) was
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defined by direct microscopy. Samples were processed thrice using light microscope «Je-
naval» Zeiss at 10 x 25 magnification. Identification of taxonomic groups and species com-
position of microalgae was implemented using guide books [2-6].

To analyze bivalve diet their stomachs were prosected after sampling immediately
and stomach content was analysed using microscope. Research was carried out for mol-
luscs more than 4 cm lenght. Stomach content of 5-7 mussels of each size group was uni-
fied and sample volume was measured. Aliquot 0.02 uL was taken thrice for microscoping.
Microalgae species composition of water and stomachs was compared with the Serensen—
Chekanovsky index.

3. Results

The range of phytoplankton cells amount in water was 25-480 cells/L with maximum
in Febriary. Total values of phytoplankton biomass varied from 95 to 166 pg/L and
reached maximum in August against the background of dominating large-cell forms of
algae. Utilizing available data and results of present paper, 10 the most frequently oc-
curred species of microalgae are listed: 9 of them are planktonic diatoms and 1-Hapto-
phyta E. huxleyi. The most prevailing spiceis were not always more numerous.

46 species of microalgae were identified in the stomachs, 27 of them — diatoms, 11-
Dinophyta, 2-Haptophyta, 2-Silicoflagellata, 2-Ebridia, 2-Chlorophyta. Microalgae num-
ber in stomachs reached maximum in Febriary due to diatoms Pseudo-nitzschia spp., S. cos-
tatum and coccolithophorida E. huxleyi. The second peak (twice smaller than first) was
recorded in June due to Dinophyta Prorocentrum balticum, P. micans and coccolithophorida
E. huxleyi.

The similarity in microalgae compound between water samples and mussel stomachs
reached maximum in Febriary (72%) and did not exceed 42% at the spring and autumn.
The main part of stomach content belongs to dinoflagellates genus Prorocentrum-85% of
the total cell density. Only in Febriary mussel stomachs were filled with diatoms (more
than 80%) and E. huxleyi. (4-18%).

4. Discussion

The composition of microalgae species in stomachs differs from that in the water. It
is noticed that the number of species and cell density of bentic diatoms in stomachs is
greater than in the water. It is known that mussels can collect microalgae from shells by
feet [8]. Dinoflagellates were the secondary component in water and reached averagely
25-30% of the microalgae number in the stomachs. An increased amount of dinoflagellates
in stomachs in comparison with phytoplankton is typical for the various bivalve species
[7,9-11]. The other researches concerned with the diet of M. galloprovincails showed that
the number of diatoms and dinoflagellates in stomachs was lower than another groups of
phytoplankton [12]. It seems to be linked with the selectivity of molluscs nutrition. The
results of this work and our earlier researches [7,13] showed that dinoflagellates in stom-
achs are mainly represented by algae of the genus Prorocentrum even if in sea-water these
species were few. Such selectivity can be explained by the ability of bivalves to accumulate
dinoflagellates. Some authors accociate it with the short-term algae bloom of dinoflagel-
lates that does not coincide with the time of water sampling [14,15]. It is possible that these
algae species are more resistant to extracellular digestion and stay in the intestines longer
[9].

While amount of plankton is crucial for mussel growth, the composition of plankton
is important too. For example, microalgae that produce toxins can influence the quality of
molluscs and it have to be detected as fast as possible. At the present work 2 species of
toxic dinoflagellates were detected-Dinophysis acuminata and D. caudata, but the cells of
these algae were sporadic both in stomachs and in water.

5. Conclusions
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A great variety of microalgaes can be consumed by bivalves during nutrition process.
That is why bivalves are the important part of a marine trophic chains. The selectivity in
consumption of microalgae by cultured mussels is confirmed. However, the mechanisms
of this process are not fully understood. Since growth and reproduction of bivalves de-
pends on quality of the diet, the increase of sea-farm efficiency requires such conditions
that provide availability of food for maximal generative and somatic growth of cultivated
bivalves.
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