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Fish farming is one of the sectors of the national economy that provides the
population with high-protein food. The cultivation of valuable fish species allows us to
expand the range of products, increase production volumes, and increase the profitability
of fish farming organizations. In artificial fish farming, one of the main challenges is to
produce viable juveniles. Growing juveniles during the transition to exogenous nutrition
is one of the most problematic stages of the technological cycle of commercial fish
farming. In order to obtain full-fledged juveniles for the purpose of accelerated rearing
of commercial fish.

In the conditions of specialized fish farms, fish farming is closely related to
its feeding, the purpose of which is to obtain the maximum number of high-quality
products in the shortest possible time with minimal feed costs. At the same time, the
commercial aspect becomes dominant, where profit is the decisive factor. Therefore, in
fish feeding, there is a constant search for ways to reduce the cost of feed and increase
its productivity, which is gradually but rather difficult to achieve due to the obvious
contradiction between these tasks.

The effectiveness of the chosen fish feeding methods directly affects the
performance of the fishing industry as a whole.

The purpose of the study was to analyze the ecological and physiological aspects
of the cultivation of live feed and starter feed for fish larvae.

The main problem for fish farming is the production of live feed. Mass cultivation
of live food as starter food for fish larvae is a rather complicated technological process
based on detailed knowledge of the biological characteristics of the objects being bred
and their relationship to environmental factors. With a short digestive tract, the ability of
larvae to grow rapidly is due to their adaptation to high-protein, easily digestible animal
food, i.e. small zooplankton.

The problem of obtaining live feed for rearing juvenile fish in artificial conditions
is one of the central issues in industrial fish farming.

Keywords: aquaculture, rotifers, live food, rotifer cultivation, feeding, starter
feeds.

Statement of the problem. The problem of fodder is one of the most
important problems of marine aquaculture. When growing aquatic animals in
artificial conditions, the feed used must fully satisfy the needs of the body of

928



Boowi 6iopecypcu ma akeakynemypa, 1(17) /2025

fish or invertebrates in nutrients (proteins, fats and carbohydrates), mineral
salts, trace elements and vitamins. At different stages of development of aquatic
organisms, food must be of the appropriate size and shape [1].

The issue of feeding fish fry and small invertebrates is particularly acute in
aquaristics. For example, corals that do not have symbiotic zooxanthellae algae
must be fed from outside, and since aquariums usually have a small number of
zooplankton, then, in the absence of additional food, they are in a depressed
state to maintain a normal, healthy state of the coral, it must be fed artificially at
least once a week [2, 3].

Another problem is the rearing of fry, in particular their feeding. An
important stage in the life of many aquatic animals is the transition to independ-
ent feeding. It turns out that fish and crustaceans are especially demanding of
food at the early stages of ontogenesis. It has been established that live feeds are
preferable for normal development and optimal growth of larvae and juveniles
of cultivated aquatic organisms. In marine aquaculture, those feed organisms
are used that can be grown in the required quantity in artificial conditions [1].

Analysis of remaining research and publications. Rotifera (Rotatoria).
Rotifers belong to the phylum Nemathelminthes of the class Rotifera.

Brachionus plicatilis is a small rotifer with a size of 0.08-0.3 mm. This is
a euryhaline species, found in nature in water bodies with salinity ranging from 1
to 90 %. The rotifer reproduces at temperatures of 15-35 °C (optimally 28+2 °C).
The average quantity of 1 million rotifers contains 1.5 g. They live on phyto-
plankton and bacteria. Males live 2-3 years. Samitsi — up to 2 years. They become
mature in 1-1.5 increments. Eggs are important for water. The high value of grub,
the lack of vibrancy to the minds of the middle class, the high productivity of
reproduction has made this rotator one of the main feeding objects [4].

In water bodies, they lead a mainly planktonic lifestyle and in appearance
resemble the larva of worms or mollusks — a trochophore. The body of rotifers
is transparent, some are covered with a shell, divided into a head, body, and
legs. The front part of the head has the form of a disk, the edges of which are
surrounded by a corolla of cilia. The disk covers the upper part of the head and
performs the function of movement and food capture. There is also a proboscis,
a dorsal projection, and the eyes (ribocerebral) spots are visible through the
transparent covers. Rotifers have a developed digestive system, which consists
of an oral cavity, a chewing stomach (mastax — has two pairs of jaws — anvil and
malleus), an esophagus, a sac-like digestive stomach, intestines and a cloaca,
which open laterally in the leg. On the ventral side of the head is the mouth and
behind it is a second corolla of somewhat shorter cilia The preoral and postoral
corollas form the characteristic rotiferous apparatus, or the so-called “circle”
(that is why they are called rotifers). The excretory organs are of the protone-
phridial type. The posterior ends of both glandular ducts flow into the urinary
bladder. The nervous system consists of suprapharyngeal ganglia. The sensory
organs are tentacles and setae. There is no respiratory or circulatory system.
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The artificial cultivation of aquatic organisms has been around for a long
time, since people began not only to catch, but also to breed fish. Humanity
growth, resources hang out. Until the beginning of the 1970s, the world's abun-
dance had reached its peak, so that the catch that comes from all corners of the
open ocean, in coastal waters, in fresh waters could not be harvested in order to
satisfy the protein needs of mankind [5].

The world's practice of aquaculture has accumulated significant evidence
growth of various feed organisms — live food can be removed from required
quantities and required terms. Lie down to live food organisms that establish a
natural food base in water or not, but cultivated in individual fish tanks for the
using in fish. Live food - the totality of plants and hydrobionts. Organisms that
are treated as objects of cultivation are to blame power with a set of powers
that will ensure the ability of the high stage of intensification of production,
characterized by full value biochemical warehouse, high calorie content and
availability for a specific species of fish at the song stage of its development [6].

Materials and research methods. Brackish-water rotifers are a tradi-
tional initial live food for larvae of marine fish and invertebrates in artificial
cultivation conditions. According to their size and morphological characteris-
tics, they are suitable for most larvae of marine organisms as a starting live food
organism when switching to external feeding (Fig. 1).
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Fig. 1. Brachionus Plicatilis

From a cost perspective, efficient rotifer culture relies on cheap nutrient
sources, so baker's yeast has been and remains the main component of nutrient
emulsions for their feeding. However, it is well known that yeast-based diets
deplete rotifers of essential fatty acids, which are necessary for high growth
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rates in fish and invertebrates [7]. But many researchers believe that the culti-
vation of rotifers as food for marine aquatic organisms should be carried out on
unicellular microalgae. Unicellular algae meet the requirements for mass culti-
vation of rotifers in many ways. Unlike yeast, they:

1) are more nutritious, and the rotifers that feed on them correspond in
biochemical composition to the needs of marine fish larvae for normal growth
and development (Table 1).

2) are in the water column in a mobile state, and do not settle to the bot-
tom like yeast;

3) in this regard, unlike the latter, they do not create favorable conditions
for the development of protozoa, which are highly undesirable in the mass culti-
vation of rotifers, since their toxins negatively affect the growth of the culture, and
they themselves are food competitors of rotifers and create an oxygen deficiency;

4) improve the hydrochemical background of the environment, including
in their metabolism the waste products of organisms in the form of both inor-
ganic and organic compounds.

Table 1. Maximum content (% of dry weight) of protein, carbohydrates,
lipids in feed microalgae and their total caloric value (kcal/g DM)

Total

Type of algae Protein Carbohydrates Lipids cai)oric

content
Phaeodactylum tricornutum [15] 40,7 20,8 20,0 4,77
Tetraselmis suecica [15] 40,35 21,33 27,0 4,17
Isochrysis galbana [15] 49,8 28,4 25,6 6,24
Chlorella sp. [7] 40-55 35 5-10 4,15

The following microalgae were used as food objects in experimental
studies of rotifers.

The source of monospecific enrichment cultures of these microalgae were
microalgae lines grown by the fish cultivation group of the Department of Aqua-
culture and Marine Pharmacology.

Isochrysis galbana is a golden microalga. The cells are spherical, motile,
with two equal flagella [8].

Tetraselmis suecica is a green microalga. The cells are green, oval. The
cells are motile with 4 flagella 7.5 um long. They have a soft shell. They have a
high reproduction rate, up to 4 divisions per day [8].

Phaeodactylum tricornutum is a unicellular diatom [8].

Chlorella sp. is a microscopic green alga [9].

The microalgae used in the experiments were grown in a cumulative
mode based on sterilized Black Sea water enriched with Waln medium, at a
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temperature of 23 £ 1.5 °C. Round-the-clock illumination with an intensity of
900 lux was carried out using FLUORA L18W/77 fluorescent lamps for plants.

Brachionus plicatilis Muller is a brackish-water (salinity range 9-32%o)
planktonic rotifer with weak food selectivity, preferring cells 1-15 pm in diam-
eter, feeding on bacteria, yeast, and unicellular algae [10].

Small size, low mobility and tolerance to autoinhibition at high densities
determine their technological effectiveness when grown in mass cultures. In
artificial cultivation, parthenogenetic clones of the rotifers Brachionus plicatilis
are usually used, which consist of diploid females reproducing their own kind,
completely identical daughter individuals with a diploid set of chromosomes.

The rotifer culture Brachionus plicatilis was added to the exponentially
growing microalgae cultures, which are considered to be a higher quality feed.

Determination of the density (number) of algae cells by direct counting in
a Goryaev chamber. The contents of the flask with algae were mixed manually,
then the algae suspension (aliquot) was taken with a pipette and one drop was
applied to the upper and lower parts of the grid of the Goryaev counting cham-
ber. The chamber was then covered with a cover glass, which was ground on the
sides until interference rings appeared. Drops of the algae suspension were not
applied one after another from one pipette, but by taking the suspension twice
into a pipette from the same flask.

After 1-2 minutes of algae cell settling, Goryaev's chamber was placed
under the lens of a BIOLAM LOMO binocular microscope with phase contrast
KF-4 and the number of algae cells was counted in all 25 large squares of the grid.

The results are being followed. 1. For the cultivation of microalgae,
we used an accumulative mode, which allowed us to obtain high numbers
of microalgae within 8 days: the initial concentration of algae was 74 < 104,
61.75104,225.8 x 104,560« 104 cells/ml for the microalgae Tetraselmis suecica,
Isochrysis galbana, Phaeodactylum tricornutum and Chlorella sp., respectively.
During the growth of microalgae, there was an increase in cell concentration to
the following density, respectively 395.83 « 104, 3818.33 < 104, 3466.67 * 104,
3985 « 104 cells/ml for Tetraselmis suecica, Isochrysis galbana, Phaeodactylum
tricornutum and Chlorella sp. The biomass of Tetraselmis suecica increased from
0.036 mg/ml to 0.2 mg/ml, Isochrysis galbana — from 0.002 to 0.148 mg/ml,
Phaeodactylum tricornutum — from 0.026 to 0.391 mg/ml, Chlorella sp. — from
0.008 to 0.055 mg/l. That is, all 4 cultures of microalgae Isochrysis galbana,
Chlorella sp., Phaeodactylum tricornutum and Tetraselmis suecica can be used
to obtain high-density enrichment cultures.

2. The maximum specific growth rate was demonstrated by the microal-
gae culture Isochrysis galbana — 0.61 days-1.

3. On the 8th day of the experiment, rotifers Brachionus plicatilis were
added to the container with microalgae cultures in the following quantities:
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6 col/ml to the algae Tetraselmis suecica and Sochrysis galbana, 8,5 col/ml to
the algae Phaeodactylum tricornutum and Chlorella. At the end of the experi-
ment, on the 13th day, the number of rotifers increased to the following values:
345 col/ml in containers with Tetraselmis suecica, Isochrysis galbana and Chlo-
rella sp algae, 380 col/ml — with Phaeodactylum tricornutum. Thus, all microal-
gae cultures can be used with almost equal success for growing Brachionus
plicatilis rotifers and obtaining live food for feeding aquatic organisms.

4. The maximum value of the specific growth rate of rotifers was obtained for
the microalga Isochrysis galbana and amounted to 1.035 day-1. Thus, this microalga
is the most preferable for obtaining complete live feed with the least time costs.

Conclusion. Analysis of methods and methods of cultivation of live food
showed that the production of live food is based on a direct choice of objects
cultivation, comprehensive cultivation of their biological characteristics, infu-
sion of abiotic factors into the growth and development of feed organisms. Cul-
tivation of feed organisms in a specific skin area transfers stagnation various
methodical techniques for achieving high productivity. Various workshops will
be set up for the production of various types of feed and the installation of cul-
tivators. Let's go ahead and feed the fish with live food — that's the right choice.
However, it is necessary to pay attention to various nuances, for example, not to
overdo the fish, give up your respect on the size of the stern.

Live food may be more important in the diet of fish, as provide everything
necessary for the growth and development of living speech. Parts of the liv-
ing feed in the diet of fish in a significant world to maintain the growth rate
and immunity of fish, development of piece feeds. The main way to ensure the
extraction of live food for yearling fish at various stages of their development
and individual breeding Hydrobionts.
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BRACHIONUS PLICATILIS
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PuOHUITBO € OTHUM 13 CEKTOPIB HalliOHAIFHOT EKOHOMIKH, IO 3a0e3Ieuye Ha-
CEJICHHS BHCOKOOITKOBHMH NMpPOXYKTaMH XapdyBaHHS. BHpolIlyBaHHS LIHHHX BHIIB
puO T03BOJISE POSMIMPUTH ACOPTUMEHT MPOIYKITii, 30LTBIIHTH 00CITH BUPOOHHUIITBA Ta
T IBULITATH MTPUOYTKOBICTH pUOOTOCTIONAPCHKUX OpraHizaiii. Y mMTyYHOMY pUOHHIITBI
OJTHMM 13 TOJIOBHHUX 3aBJaHb € BUPOOHHUIITBO KUTTECTIIKOT Mosioni. BupoiiyBaHHs Mo-
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JIOZI TiJT Yac MePexoy Ha CK30TCHHE JKUBIICHHSI € OHUM 13 HAHUMPOOICMHIIINX CTaIliB
TEXHOJIOTIYHOTO LIUKJIy IPOMHCIIOBOTO BUPOIYBaHHS pHO.

B ymoBax cremianizoBaHUX pHOOTOCIIONAPCTB PUOHHUIITBO TICHO MOB'S3aHE 3
HOTO TOMTIBIIEIO, METOIO SIKOi € OTPUMaHHS MAKCUMAaTbHOI KITBKOCTI BUCOKOSIKICHOT TIPO-
JYKLIT B HAHKOPOTILI TEPMIHU 3 MiHIMaJbHUMH BUTpaTaMu KopMiB. [Ipu 1ibomy omi-
HYIOUMM CTa€ KOMEPIIIHHUH acIeKT, Jie BUpimaibHuM (akTopoM € rnpudyTok. Tomy B
TOiBIII pUOW TMOCTIHHO BEAETHCS TOMIYK NUISAXiB 3HIKCHHS BAPTOCTI KOPMIB Ta ITiBH-
IIEHHS iX IPOLYKTUBHOCTI, YOT'0 OCTYIIOBO, ajle JOCUTH BAXKKO JOCATTH Yepe3 O4eBUI-
HY CYNEPEUHICTh MK LIMMH 3aBIaHHSMHU.

EdexruBHicTh 00paHMX METOAIB TOAIBII puOM Oe3rocepeIHbO BILIMBAE HA I10-
Ka3HUKW PUOHOT Taty3i B IIJIOMY.

MerToro qociipkeHHs OyB aHali3 eKOJIOTTIHHX Ta (i310I0TTYHHUX aCTIEKTiB BUPO-
LIyBaHH )KMBUX KOPMIB Ta CTAPTOBUX KOPMIB JUIsl TMYMHOK PUO.

TonoBHOIO MTPO0IIEMOI0 PUOHUIITBA € OTPUMAHHS )KUBOTO KOpMY. MacoBe Kyiib-
THBYBAHHS )KUBOTO KOPMY, SIK CTAPTOBUX KOPMIB JUIsl IMYUHOK PUO, — I1e TOCUTH CKJIAJI-
HUI TEXHOJIOTIYHHH TMPOIEC, IO TPYHTYETHCS HA JETAIFHOMY 3HAHHI Ol0JOTTYHHX
ocoOnuBoCTel 00'€KTIB, SIKI PO3BOASATHCS, Ta iX 3B'SI3KY 3 (DaKTOpaMy HABKOJUILIHBOTO
cepeoBHIIa. 3aBIsIKM KOPOTKOMY TPAaBHOMY TPaKTy 31aTHICTh JMYMHOK JIO IIBHJKOTO
pOCTy 3yMOBJICHA iXHBOIO aJIalITalli€l0 IO BUCOKOOLIKOBOI, JISTKO3aCBOIOBAHOI TBApUH-
HO{ i1, TOOTO TPiOHOTO 300MIAHKTOHY.

[TpoGnema oTprMaHHs KUBUX KOPMIB ISl BUPOLIYBaHHS MOJIOJ pUO y INTYYHUX
YMOBAX € OJIHI€IO 3 IEHTPAJIBHUX Yy 1HyCTpialbHOMY PUOHHIITBI.

KutrouoBi ci10Ba: akBaKyJIbTypa, KOJOBEPTKH, )KHBI KOPMa, KyJIbTHBYBAaHHS KOJIO-
BEPTOK, TOIIIBIISA, CTAPTOBI KOMOIKOpMA.
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