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Abstract

Background. The selection of optimal feed formulations is a primary factor
determining the efficiency and sustainability of aquaculture. The Australian Red
Claw Crayfish, Cherax quadricarinatus (von Martens, 1868), known for its high
growth rates and tolerance to water quality parameters, is a popular aquaculture
species worldwide. However, the development of specialized feeds for this species
remains insufficiently addressed. In practice, prepared feeds for other crustaceans
or for sturgeon are commonly used for its cultivation. In natural habitats, the diet of
this crayfish consists primarily of macrophytes (up to 87.5%) and detritus (42.8%),
with the proportion of the plant component increasing with body size. The omnivo-
rous feeding type creates opportunities for finding cheaper protein sources compared
to fishmeal. Analysis of scientific research has shown that black soldier fly larvae
and yellow mealworm can be used as alternatives to fishmeal in feeds for the Aus-
tralian crayfish. Among plant-based raw materials, soybean, rapeseed, and peanut
meal are unsuitable components. The specific feeding behavior of the Red Claw
Crayfish necessitates sufficient stabilization and binding of feed pellets. Further-
more, the shape of the feed pellets must be considered, with the prism shape being
the most preferable. Developing feed formulations that account for the biological
specifics of the Red Claw Crayfish will enhance the efficiency of its aquaculture
and reduce costs for farmers.

Purpose. To identify the main dietary characteristics and nutritional require-
ments of the Australian red claw crayfish Cherax quadricarinatus in order to
develop feed formulations that ensure high farming efficiency and economic sus-
tainability in aquaculture.
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Materials and methods. A comparative — analytical approach was applied
in this study. The information base was formed through the analysis of more than
150 scientific publications from both domestic and international sources. Litera-
ture searches were conducted in databases such as eLibrary, ScienceDirect, Re-
searchGate, Google Scholar, Wiley, and others, using keywords in both Russian
and English.

Results. The analysis revealed that Cherax quadricarinatus is capable of
effectively digesting both plant- and animal-based dietary components. Pro-
tein was identified as the primary limiting nutrient, with an optimal content for
juveniles ranging between 30-33%. As an alternative to fish meal — the most
expensive component of aquafeeds — promising protein sources include black
soldier fly larvae, yellow mealworms, poultry by-products, and microbial pro-
tein DREAMFEED. The species’ specific feeding behavior necessitates high
water stability and mechanical strength of feed pellets, as well as adjustment
of their shape and size according to crayfish age; prismatic pellets are consid-
ered optimal. Experimental studies of both domestic and international feed for-
mulations demonstrated that the use of alternative protein sources and locally
available raw materials can reduce feed costs without compromising growth
rates or survival.

Conclusion. The efficiency of Cherax quadricarinatus aquaculture is large-
ly determined by the quality and nutritional balance of the feed. The biological
features of this species, including its versatile digestive system and ability to
process a wide range of organic substances, provide a basis for the develop-
ment of diets using alternative protein sources. Diets that maintain an optimal
balance of proteins, lipids, carbohydrates, vitamins, and minerals contribute
to enhanced productivity, survival, and profitability of aquaculture farms. The
improvement of feed formulations and manufacturing technologies aimed at
increasing water stability and adapting pellet size to different developmental
stages represents a key direction for the further advancement of Cherax quad-
ricarinatus aquaculture.

Keywords: Red Claw Crayfish; Cherax quadricarinatus; feeds; aquaculture;
feed formulations; feed additives; probiotics
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Hayunas cratbst

OCOBEHHOCTH KOPMJIEHUA
ABCTPAJIMHCKOI'O KPACHOKJIEIITHEBOI'O PAKA
CHERAX QUADRICARINATUS (VON MARTENS, 1868)

ITPU BBIPAIIIMBAHUU B AKBAKYJBTYPE

B.H. Illesuenko, T.A. Manvuesa, A.B. Onvwesckas, M.IO. Ooabauisn,
C.B. Tenasakosa, /I.C. Manzacapan, 3.3. Yonymaeea

Annomayus

OodocHoBanue. [TondOp ONTHUMANILHBIX PELENTYP KOPMOB SIBISCTCS OCHOBHBIM
(akTopoM, KOTOPBI onpeersieT dpHEKTHBHOCTh BHIPAIIBAHUS U YCTOHINBOCTD aK-
BaKyJBTYpPbl. ABCTpalIMHCKUil KpacHOKJICIHEBbIH pak Cherax quadricarinatus (von
Martens 1868), o0na/iast BBICOKUMH TEMITAMH POCTa U TOJICPAHTHOCTBIO K TIOKa3aTe-
JISIM KaQ9eCTBA BOJIBI, SIBIISIETCSI MOIYISIPHBIM 0OBEKTOM aKBaKyJIBTyPbI BO BCEM MHUPE.
Tem He MeHee, BOIPOC Pa3pabOTKH CHENUAIM3UPOBAHHBIX KOPMOB HE MOJHOCTBIO
PacKkphIT. B mpakTyke BBIpAIMBaHUS 3TOTO BH/A UCIOJIB3YIOT TOTOBBIE KOpMa IS
JPYTUX PaKkooOpa3HbIX, JIHOO JUIsl OCETPOBBIX PbIO. B ecTecTBEHHBIX MecTax o0HTa-
HUSI OCHOBOH MUIIM PAaKOB COCTaBIISIIOT Makpoduts! (10 87,5%) u nerpur (42,8%),
IIPUYEM C YBEIHYEHHEM pa3Mepa TeNa yBEIUUHBACTCS A0S PACTUTEILHOTO KOMIIO-
HEeHTa B IUTaHUM KPACHOKJICITHEBBIX PAKOB. BCesTHbIN THI MUTaHMS CO3aeT BO3-
MOYKHOCTB JJIsl TIOMCKA O0Jiee IeIIEeBbIX HCTOYHMKOB OelTKa 110 CPaBHEHHIO C PHIOHOM
MYKOH. AHa/lN3 Hay4HBIX UCCIECJOBAaHMUM MOKa3all, YTO B Ka4€CTBE aJbTEPHATHUBBI
PBIOHOH MyKe B KOPMax JJIsl aBCTPAIUIICKOTO paka BO3ZMOXKHO HCIIOJIb30BAHUE JIU-
YMHOK YEPHOH JIbBUHKH U XKEJITOr0 My4HOro 4epBs. Cpeau pacTUTENBHOIO ChIPhs
HEMOIXOIIIMMH KOMIIOHEHTAMH SIBIIIFOTCSI COEBasi, paricoBasi M apaxucoBasi MyKa.
OcoOeHHOCTH MHUIIEBOTO MOBEACHHS KPACHOKJICIITHEBOTO paka 00yciIaBinBaeT HeoO-
XOJMMOCTb B JIOCTAaTOYHOM CTaOMIIN3AINH U 3aKPETUICHUH KOPMOBBIX I'panyit. Kpome
TOT0, HEOOXOAUMO YUUTHIBATh (POPMY IpaHyIl KOpMa, CPEAN KOTOPBIX Hanbosee npes-
MOYTUTENBHOH (hopMoii siisieTcst pr3Ma. Co3aHie KOPMOBBIX PELICHTYP € yYETOM
0COOEHHOCTEN KPAaCHOKJICIITHEBOTO PaKa II03BOIUT IIOBBICUTH 3 (EKTHBHOCTh aKBa-
KyJIBTYPBI 3TOT0 00BEKTa ¥ CHU3UT 3aTPaThbl hepMEPOB.

Lens. Onpenennts OCHOBHBIE 0COOEHHOCTH MUTAHUS U KOPMOBBIX IIOTPEOHO-
CTell aBCTPAMIICKOTO KpacHOKJIeNIHeBoro paka Cherax quadricarinatus ¢ UeNbiO
pa3pabOTKHU PallMOHOB, 00ECIEUNBAIOIIUX BBICOKYIO 3()(EKTUBHOCTD BbIPALINBA-
HUS ¥ 2KOHOMHYECKYIO YCTONUNBOCTh aKBaKyIbTYPHI.
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MarepuaJibl U MeTObl. B HcClie[0BaHUN NPUMEHSIICS CPABHUTEIbHO-a-
Hanutuieckuii meton. Mudopmanmronnas 6a3a Obuta c(hoOpMHpPOBaHA HA OCHOBE
aHanmu3a Ooniee 150 HayuHBIX TMyOIHMKAIMi, TPECTABICHHBIX B OTCUYCCTBEHHBIX H
3apyOexHbIX ncTouHMKax. [louck nureparypsl ocymiecTsisiics B 6a3zax eLibrary,
ScienceDirect, ResearchGate, Google Scholar, Wiley u apyrux ¢ ncrnonab3oBaHueM
KITFOYEBBIX CJIOB Ha PYCCKOM M QHITIMHCKOM SI3BIKAX.

Pe3yanbrarbl. AHanu3 mokasall, 4TO aBCTPAIMUCKUN KPaCHOKJICIIHEBBIH pak
criocoOeH 3 (HEKTHUBHO YCBaUBaTh KaK PACTUTENILHBIE, TAK H )KUBOTHBIC KOMITOHCH-
TBI panroHa. OCHOBHBIM JTMMHUTHPYIOIIAM 3JIEMEHTOM IHUTAHUS SIBISETCS OETIOK,
ONTUMAJIBHOE COJIepKaHUEe KOTOporo /it Mojioan cocrasiser 30-33%. B kaue-
CTBE aJIbTEPHATUBBI PHIOHON MyKe, SIBJIIOLICHCs Hanbosee JOPOroCTOSAIIMM KOM-
IIOHEHTOM, MEPCIIEKTHBHO HCIOJIB30BaHNE OEJIKOB M3 JTMYMHOK YEPHOIl JIbBUHKH,
JKEJITOTO MYYHOTO YepBsl, CyOIPOIYKTOB IITHIIEI 1 MUKPOOHOTO Oenka. OTMedeHo,
YTO 0COOCHHOCTH ITUILEBOTO MOBEICHUS TAHHOTO BHJIa TPEOYIOT BBICOKOW BOJOY-
CTOWYMBOCTH M MEXaHUYECKOH MPOYHOCTH TPaHyJI, a TAaKkKe Moadopa uxX HOpMBI U
pa3Mepa B 3aBHCUMOCTH OT BO3pacTa PakoB. DKCIIEPUMEHTAIbHBIEC UCCIIEI0BAHHS
OTEYECTBEHHBIX U 3apyOe)KHBIX PELENTYp MOKa3alli, YTO UCIIOIb30BAaHHUE AJIbTEPHA-
THBHBIX HCTOYHUKOB 66.]'[](3. 1 MECTHOTO CBIPbA MMO3BOJIACT CHU3UTDH CC6€CTOI/IMOCTB
KOpPMOB 0e3 yXy/IIeHHs TIOKa3aTesel pocTa U BBDKUBAEMOCTH OCOOCH.

3axuouenne. DPHEKTUBHOCTD BHIPAIIMBAHMS aBCTPATHHCKOTO KPACHOKIICIITHEBO-
IO paka B aKBaKyJIbType OIPE/ICISICTCs] KaYeCTBOM U COaTlaHCUPOBAHHOCTBEO KOPMOB.
Buonormdeckre 0coOEHHOCTH BH/A, BKIIOYas YHUBEPCAIBHOCTD MHIIEBAPHTEIBHON
CHCTEMBI ¥ CLIOCOOHOCTb NEPEBAPUBATH IIMPOKHUH CIIEKTP OPraHMYECKHX BELIECTB, CO3-
JIAI0T BO3MOYKHOCTH JIJIst pa3padOTKH PallMOHOB HA OCHOBE JILTEPHATUBHBIX HCTOYHH-
KOB Oerika. ParoHbl, 00ecrieyrBaroIye ONTHMAILHOE COOTHOIIICHHE OCIIKOB, )KUPOB,
YIJICBOJIOB, BATAMHHOB i MUHEPAJIOB, CIIOCOOCTBYIOT IMOBBIIIEHHIO MPOTYKTHBHOCTH,
BBDKHUBAEMOCTH M PEHTA0EIBHOCTH X0351iCTB. COBEPILICHCTBOBAHUE PELICITYP M TEXHO-
JIOTHH IIPOHM3BOZICTBA KOMOMKOPMOB, HAIIPABJICHHOE HA IOBBILICHHE BOAOYCTONYHBOCTH
1 aJIaNTalyIo TPaHyJl K Pa3HbIM BO3PACTHBIM TPYIIIIaM, SIBJISIETCS BaKHBIM HaIpaBlie-
HHUEM JUTsL JaJIbHEHIIero pa3BUTHS akBakynsTypsl Cherax quadricarinatus.

KuroueBsble c1oBa: kpacHOKIENIHEBbIN pak; Cherax quadricarinatus; xopMma,
aKBaKyJIbTypa; PEeLenTypbl KOpMa; KOPMOBEIE JOOABKH; MPOOHOTHKH.

Jas uuruposanus. lesuenxo, B. H., Manbuesa, T. A., Onbmesckas, A. B.,
Opnabamsn, M. 1O., TerusikoBa, C. B., Maunracapsu, /1. C., & Yonyraesa, 3. D.
(2025). OcobeHHOCTH KOPMJICHHUSI aBCTPAIMICKOTO KPACHOKJICHIHEBOTO paka
Cherax quadricarinatus (von Martens, 1868) npu BbIpaliliBaHUU B aKBaKyJIBTYpeE.
Siberian Journal of Life Sciences and Agriculture, 17(6-2), 430-451. https://doi.
org/10.12731/2658-6649-2025-17-6-2-1557
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Introduction

The success of cultivating aquaculture species depends on feeding quality.
Diet selection should be based on the biological characteristics of the species,
age category, etc. The experience of feeding the Australian Red Claw Crayfish
is based on diets specialized for other crustacean species, such as Litopenae-
us vannamei, Penaeus monodon, and Macrobrachium rosenbergii [1]. In some
cases, artificial feeds created for sturgeon are used for feeding Red Claw Cray-
fish. Despite good growth rates with such feeding, the development of special-
ized artificial feeds for this species is required.

Fig. 2. Appearance of a female Cherax quadricarinatus
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The Australian Red Claw Crayfish Cherax quadricarinatus (von Martens,
1868) (Fig. 1) offers several advantages for aquaculture: high growth rates, tol-
erance to deteriorating water quality [1, 2], and an attractive appearance. From
a consumer perspective, this species is also of interest due to its high yield of
tender meat [3], constituting 30% of body weight [2]. The Australian Red Claw
Crayfish is a tropical species, with an autochthonous range covering Northern
Queensland, Australia. This species is cultivated in many countries worldwide,
including Argentina, Mexico, Spain, the USA, Southeast Asia, and Central/
South America [2], among others.

Enterprises specializing in the commercial cultivation of the Australian Red
Claw Crayfish that lack their own broodstock must spend a substantial portion
of their financial resources on purchasing juveniles. With this approach, it is
important to ensure high survival rates of the aquaculture stock to achieve max-
imum possible profit. Research results have shown that diet type significantly
influences the survival and growth rates of C. quadricarinatus [4]. When cul-
tivated in ponds, crayfish consume natural food organisms; however, for pro-
duction intensification, the additional introduction of artificial feeds is required.
These feeds must account for all biological needs of the species and possess
high water stability [2].

Objective

The object of the study is the Australian red claw crayfish Cherax quadricar-
inatus cultivated under aquaculture conditions, as well as its feeding characteris-
tics and nutritional requirements that determine the effectiveness of formulated
feed development and application for this species.

Materials and methods

A comparative-analytical method was applied during the research. The in-
formation base was formed through the analysis of data from open scientific
publications. Literature searches were conducted in abstract and information
databases, including eLibrary, the Russian State Library, ScienceDirect, Re-
searchGate, Google Scholar, National MedLine, the Wiley Online Library, and
others. The following key terms were used as search queries: «Cherax quadri-
carinatusy, «Australian red claw crayfishy», «red claw crayfish», «aquaculturey,
«crustaceansy, «feedy, «diety» - both individually and in various combinations.
No temporal restrictions were set during the search to cover the most represen-
tative body of publications. In total, over 150 literature sources were analyzed
during the study.
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Feeding Type

Analysis of the digestive tract contents of juvenile Australian Red Claw
Crayfish (body size less than 28.7 mm) from natural water bodies showed that
macrophytes constituted a significant portion of the food bolus (87.5%), with
detritus content being second (12.1%). As crayfish grow, the quantity of food
particles in the digestive system changes. In individuals with a body size greater
than 56 mm, the content of macrophytes decreases (to 57.2%), while detritus
consumption increases (to 42.8%) [5].

In the digestive system of juvenile Red Claw Crayfish, enzymes play
a significant role. The activity of proteases — enzymes that break down
proteins, including trypsin, astacin, exopeptidase, and aminopeptidase — is
most pronounced [6, 7]. However, their activity and concentration change
depending on age and diet. Ontogenetic changes in C. quadricarinatus lead
to high activity of general proteases in juveniles, which decreases with
growth [8].

The entire genus Cherax possesses a large number of carbohydrase
enzymes: amylase, cellulase, endo-B1,4-glucanase, B-glucosidase, lami-
narinase, lichenase, xylanase, endochitinase, and N-acetyl--D-glucosamin-
idase, which ensure the breakdown of starch, oligosaccharides, and other
carbohydrates. The activity of cellulase indicates that dietary cellulose is
assimilated and can serve as an energy source at all free-living stages, as
this enzyme is present at all growth stages and can be synthesized by the
organism of the Australian Red Claw Crayfish itself [8]. It is important to
note that cellulase activity was observed in the smallest crayfish even be-
fore first feeding, indicating an ability to use plant material as food from
the moment yolk absorption is completed. The cellulase enzymes of the Red
Claw Crayfish demonstrate broad substrate specificity, hydrolyzing poly-
saccharides containing B-1,4 and mixed B-1,4 and B-1,3 glycosidic bonds,
but showing a preference for soluble substrates [9]. The diversity of diges-
tive enzymes (proteases, carbohydrases, and lipases) confirms the ability of
Red Claw Crayfish to successfully digest various types of food [10]. Thus,
the enzymatic system of C. quadricarinatus is universal and plastic: high
protease activity ensures the assimilation of protein substrates, the presence
of cellulases and other carbohydrases allows for the effective use of plant-
based carbohydrate sources, and a developed lipase system promotes lipid
assimilation. The presence of such an enzymatic apparatus allows for the
creation of feed formulations characterized by greater availability and lower
overall production costs.
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Nutrient Requirements of Australian

Red Claw Crayfish in Feed Composition

The most limiting element at any growth stage of the Australian crayfish is
protein, which is simultaneously the most expensive component of compound
feeds in aquaculture. The protein content in the diet of aquaculture species in-
fluences the cost of compound feeds, which can account for up to 70% of all
expenses on an aquaculture farm. Regarding the Australian Red Claw Crayfish,
it is reported that for juveniles weighing 1 g, a sufficient level of crude protein
is 31%, while for early juveniles weighing 0.022 g, 33% crude protein is nec-
essary [11]. It has been established that for juveniles aged from 9 to 19 weeks,
the rational use of feeds with a protein content of 30% is recommended [12].

Among the essential amino acids, lysine and threonine determine the
growth success of Australian Red Claw Crayfish [10] because they cannot be
synthesized in the body and must be supplied through feed. The addition of
0.4% threonine to the diet significantly increases crayfish growth rates (P <
0.05), feed digestibility, enhances antioxidant status, and stabilizes intestinal
microbiota [13].

Lipids also play an important role in the functioning of the Australian Red
Claw Crayfish organism, and the requirement for these substances must be con-
sidered in artificial feeds. They provide the organism with energy and essen-
tial fatty acids, sterols, phospholipids, and fat-soluble vitamins necessary for
proper physiological functioning and maintaining the biological structure and
functions of cell membranes. Soybean oil has been proposed as a lipid source.
Experiments have shown that when soybean oil was included in artificial feeds
at 40 g/kg dry matter and 60 g/kg dry matter, the growth rate of juvenile cray-
fish was significantly higher than at 20 g/kg, 80 g/kg, and 100 g/kg dry matter
(P <0.05). It was established that the optimal lipid level in the diet of C. quad-
ricarinatus s 9.67% [14].

Features of Juvenile Feeding in Aquaculture

A peculiarity of the feeding behavior of the Australian Red Claw Crayfish
is the slow consumption of feed particles and the performance of a series of
manipulations with them (transfer between pereiopods), which necessitates suf-
ficient stabilization and binding of feed particles. Furthermore, the shape of the
feed particles also matters for feeding success. In a study by Cheng S. et al., it
was shown that the most preferable pellet shape is a prism compared to a col-
umn, granule, or tablet [4]. Existing scientific recommendations regarding the
feeding of juvenile Red Claw Crayfish can be summarized in several theses:
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- Supplemental feeding should begin after the yolk sac disappears;

- Feed should be provided twice a day (morning and evening);

- The size and shape of the feed particle must be suitable for holding by the
pereiopods [4].

Testing of experimental feed formulations demonstrated good growth and
survival indicators for juvenile Red Claw Crayfish with an average weight of
0.024 g on a diet consisting of 85% feed mixture + 14% Artemia + 1% spirulina
powder. Additionally, it was shown that feeding with Artemia could improve
trypsin activity in juvenile Australian Red Claw Crayfish and thus promote
their growth [4].

Some juvenile crayfish cultivation technologies involve the use of natural
feeds. In a study by Muhammad Safir, Akbar Marzuki Tahya, and Hikmah As-
din, crayfish growth rates were analyzed when fed carrots, golden snails, earth-
worms, and anchovies. The obtained results indicate the high effectiveness of a
diet consisting of the worms Lumbricus rubellus. The daily growth increment
with such feeding was 0.69% (compared to 0.40%, 0.43%, and 0.13% with
other diets) [15].

Alternative Protein Sources for Feeds

In most artificial feed formulations for aquaculture, fishmeal is used as the
protein source [16] in amounts of 20-50% [1]. This component is expensive [17],
which increases feed costs and raises the production cost of commercial Austra-
lian Red Claw Crayfish products. The omnivorous feeding type, as well as the
effective enzymatic system in the gastrointestinal tract of C. quadricarinatus, al-
lows for the use of alternative protein sources of plant origin. The success of this
approach has been proven in feeding the crustaceans Eriocheir sinensis, Paci-
fastacus leniusculus, Macrobrachium nipponense, and L. vannamei.

In many aquaculture sectors, researchers are conducting work on selecting
alternative protein sources [18]. The selection of alternative protein sources
from plant raw materials requires careful analysis of their impact on the crayfish
organism. In an experiment by Dunwei Qian, it was shown that the introduction
of soybean meal into the crayfish diet adversely affects the organism’s condi-
tion. An increase in malondialdehyde levels and a decrease in acid phosphatase
were recorded. Peanut meal is also an unsuitable replacement for fishmeal for
Red Claw Crayfish, as it leads to high activity of glutathione peroxidase, ala-
nine aminotransferase, aspartate aminotransferase, and reduced lipase activity.
When rapeseed meal is introduced into the diet, detachment of the peritrophic
membrane and lower lipase activity are recorded [1].
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Insect meal is recognized as a promising replacement for fishmeal [19], par-
ticularly meal from black soldier fly larvae [20]. The use of yellow mealworm
meal is possible, which increases superoxide dismutase activity and reduces
malondialdehyde content in the crayfish hepatopancreas [11]. The use of poul-
try by-product meal as an inexpensive alternative to fishmeal is also being con-
sidered. During experimental feeding of juvenile Red Claw Crayfish (average
weight 13.0+0.03 g), no differences in growth indicators were found between
a diet based on fishmeal and one based on poultry by-product meal and plant
components [21].

Exogenous enzymes are often present in feeds for aquaculture species [22].
These proteins contribute to improved digestibility of complex polymeric com-
pounds, better feed utilization, energy conversion, and reduced nutrient loss
[23]. In the work of E.S. Garcia Martinez et al., the growth rates of juvenile
Red Claw Crayfish (average weight 1.5 g) were analyzed upon the introduction
of a multi-enzyme extract obtained from waste of the Argentine shrimp Pleo-
ticus muelleri into the diet. The feed base consisted of plant (65%) and animal
(25%) components. After feeding the crayfish for 90 days, it was established
that the introduction of exoenzymes significantly modulates the animals’ di-
gestive enzymes. For example, the activity of endogenous digestive peptidases
increased, and a tendency for increased lipase activity was shown. The experi-
mental group recorded lipid accumulation in the hepatopancreas and increased
glycogen in the muscles [23].

Reducing the production cost of pond-cultivated products is possible by
making feeds cheaper through the omission of vitamin and mineral additives. In
a study by Yuka Kobayashi et al., weight gain indicators of juvenile C. quadri-
carinatus (average weight 15.7£1.0 g) were analyzed on a diet with added pre-
mixes (control) and without added premixes (experimental). After 105 days of
cultivation in ponds (pond area 0.02 ha) at a density of 3.2 ind./m?, no statistical
differences (P>0.05) were found in the feed conversion ratios for the groups of
juveniles receiving different diets [24].

Compound Feed Components for Cherax quadricarinatus

To develop cost-effective diets, it is necessary to understand how farmed
organisms utilize energy. Energy from non-protein sources (lipids, carbohy-
drates) must be supplied in the diet in sufficient quantity relative to the protein
level so that protein is used for tissue synthesis, as it is considered the most
expensive major component of crustacean diets. If the ratio of non-protein en-
ergy to protein in the diet is insufficient, then dietary protein may be catabo-
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lized and used as an energy source for maintaining vital functions, rather than
for somatic growth.

A balance of basic nutrients determines the optimal composition of feeds
for the Australian Red Claw Crayfish: protein, fat, and mineral components,
as well as carbohydrates and vitamins. The growth rate and protein content di-
rectly depend on the content of protein components in the feed; sources such
as fishmeal, meat-and-bone meal, shrimp meal, and crab meal are used for this
purpose. In turn, fat components provide essential fatty acids; the presence of
lipids supports the growth process, and the presence of carbohydrates in the
crustacean diet is used as an energy source. Mineral components and vitamins
are aimed at maintaining normal body function and increasing overall survival.

Examples of Feed Formulations.

Australian FRDC Project (92/119) Compound Feeds

In the mid-1990s, large-scale research was conducted in Australia to deter-
mine optimal diets for cultivating C. quadricarinatus. During the FRDC project
(92/119) under the direction of C.M. Jones and I.M. Ruscoe, six different diets
were tested — five pelleted compound feeds and one “natural” diet (a mixture of
whole rice, lupin seeds, and raw potatoes) in pond cage and laboratory aquar-
ium conditions. The feed compositions varied significantly in protein content:
from 18 to 42%. The diets included commercial crayfish feeds, shrimp feed (Pe-
naeus monodon), fish feed, and a specially developed “reference diet” for Red
Claw Crayfish, which included fishmeal (21%), meat-and-bone meal, soybean
meal, cottonseed cake, cereals, amino acid supplements (lysine, methionine,
threonine), and a vitamin-mineral premix.

The cultivation results showed that all feeds provided satisfactory growth:
over 5 months, crayfish weight increased from 10 to 25-65 g, with individual
specimens reaching over 100 g. The highest efficiency was noted for one of
the commercial crayfish compound feeds — the average weight at harvest was
45.8 g, which was significantly higher (p < 0.01) than when using the other di-
ets (31.3-38.5 g). Meanwhile, the “natural” diet demonstrated the worst results,
despite its high caloric content.

Escapes and predators complicated survival in the trials, which prevented
a reliable assessment of the diet’s influence on this indicator. Nevertheless, the
obtained data confirmed that a complex of factors could determine formulating
diets with high protein content does not always guarantee better results, and
feed efficiency. The conclusions of the 1996 research formed the basis for in-
dustrial feed production.
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Compound Feed with DREAMFEED Additive

Formulations of compound feeds for C. quadricarinatus have now been
developed and are in use, in which part of the fishmeal is replaced with the
microbial protein DREAMFEED to reduce costs. This is a concentrate of
microbial protein from an inactivated cell culture of Methylococcus capsula-
tus (strain GBS-15), grown on methane. Its chemical composition is charac-
terized by high crude protein content (70-80%), lipids (9-14%), ash (6-10%),
and low moisture. Trials of compound feeds with the DREAMFEED addi-
tive were conducted in two stages: on juveniles (with 20% additive content)
and on adults (with 15% additive content). The percentage composition of
components in the control and experimental types of compound feeds is pre-
sented in Table 1.

Table 1.
Formulation of control and experimental compound feeds
for Cherax quadricarinatus
Components, % | Control Feed with . Feed with
’ DREAMFEED - Juveniles | DREAMFEED — Adults

Fishmeal 72 52 57
Wheat Gluten 15 15 15
Blood Meal 3 3 3
Premix 1 1
Grape Pomace Meal 1 1
Krill Meal 5 5 5
DREAMFEED - 20 15
Fish Oil 3 3 3

According to the research by Ponomorev S., the compound feeds with mi-
crobial protein DREAMFEED did not differ from the control feed in organ-
oleptic characteristics; differences were manifested in the higher nutritional
value of the compound feed with the DREAMFEED additive, where protein
content reached 67% and lipids about 10%, as well as in its greater water sta-
bility. Over the first two months, the weight gain in the group with the additive
was 11.57% higher compared to the control. The average daily gain was 3.87%
versus 3.69% in the control group, and the mass accumulation coefficient was
also higher (5.6% vs. 5.3%). Furthermore, weight distribution within the pop-
ulation was more uniform: the control group had more individuals with low
weight (2-3 g and 3-6 g), whereas the experimental group had a larger propor-
tion in the heavier size classes (7-10 g). However, juvenile survival remained
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approximately the same in both groups (69-70%), which is associated with the
high frequency of molting and the vulnerability it causes [25].

In the second stage of the experiment, when crayfish were cultivated for
another three months, the differences in results were less pronounced. The ab-
solute weight gain was 25.49 g in the experimental group and 24.83 g in the
control, meaning the difference in favor of the feed with the additive was only
2.66%. The average daily gain also differed insignificantly (1.38% vs. 1.44%).
However, a significant advantage of the experimental feed was the higher sur-
vival of adults — 100% against 94% in the control group [25].

Compound Feed by «KazNRI of Processing

and Food Industry» LLP

In Kazakhstan, a specialized production compound feed for the Australian
Red Claw Crayfish based on locally produced ingredients was developed for
the first time. «KazNRI of Processing and Food Industry» LLP carried out its
creation and testing in 2021-2023 in recirculating aquaculture systems (RAS).
The imported feed “Aller Aqua” (Denmark), traditionally used in aquaculture,
was used as a control in the experiments [26].

The composition of the compound feed changed during the refinement of
the formulation. The basis was formed by fishmeal (10-25%), meat-and-bone
meal (10-15%), corn gluten (5-15%), wheat (14-25%), soybean meal (up to
12%), feed yeast (10-18%), vegetable oils (soybean and rapeseed), as well as
mineral and vitamin additives (monocalcium phosphate, premixes, lecithin, be-
taine, flavorings). The feed was balanced in protein (38-41%), fat (8-12%), and
mineral substance content, corresponding to the physiological needs of crayfish.

In 2021, for juveniles, the average daily weight gain was 0.17 g with a feed
conversion ratio (FCR) of 1.5 and a survival rate of 74%, while the control feed
indicators were slightly higher (0.19 g, 1.2, and 78%, respectively). In 2022, for
marketable specimens, weight gain reached 12.3 g over 30 days with a survival
rate of 93%, which was comparable to the results with “Aller Aqua”. In 2023,
high survival rates (94-95%) were observed with similar values for weight gain
and feed conversion ratios. Thus, the differences between the experimental and
control groups were statistically insignificant.

The developed Kazakh specialized compound feed has a balanced com-
position, is well assimilated by crayfish, and provides satisfactory growth and
survival indicators comparable to imported feeds. Its main advantage is a sig-
nificantly lower cost due to the use of local raw materials, making it econom-
ically viable for the industrial cultivation of C. quadricarinatus. The use of
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local formulations contributes to reducing the cost of aquaculture products and
developing import-substituting technologies in the republic.

Feeds by Ridley Agri Products Pty Company

In feeds for C. quadricarinatus produced by Ridley Agri Products Pty Com-
pany, plant proteins are primarily used — cereals, legumes, and oilseed crops,
completely excluding fishmeal, which allows for a significant reduction in pro-
duction costs. However, research into their effectiveness has revealed a number
of serious limitations directly affecting cultivation outcomes.

The key problem was the low water stability of the pellets. Experiments
showed that standard industrial pellets with a diameter of 4.5 mm retain their
structure in water for no more than 10-15 minutes before beginning to disinte-
grate. The second important limitation was the uniform pellet size. The industry
produces only feed with a pellet diameter of 4.5 mm; juveniles and grow-out in-
dividuals cannot efficiently consume such large particles. As a result of studying
feeding responses, it was noted that feeds with a fully plant-based composition
have reduced attractiveness for crayfish [27].

Within the research of Thobejane T. R., attempts were made to improve feed
efficiency; the greatest effect was achieved by introducing binding additives,
particularly alginate at a dosage of 4.4% of dry mass [27]. This modification
increased pellet water stability: 24 hours after immersion in water, the pellets
retained their structure, and the level of dry matter loss decreased to 16.2%,
which is significantly better compared to 23.8% for the standard feed. It was
established that a three-level scheme is optimal: pellets with a diameter of 1.0
mm for juveniles weighing 5-8 g, 2.0 mm for grow-out individuals weighing
15-25 g, and 3.0 mm for adult crayfish weighing 35-50 g. This approach sig-
nificantly improved feed utilization efficiency and reduced its losses.

Results

The study established that the Australian red claw crayfish Cherax quad-
ricarinatus exhibits high dietary plasticity and can efficiently utilize feeds of
various origins. The key factor determining the growth rate and development
of juveniles is the protein level in the diet, which should be maintained at ap-
proximately 30-33%. The species’ feeding behavior necessitates optimization
of the physical properties of feed pellets, including high water stability and the
adjustment of pellet shape and size according to the developmental stage of
the animals. Experimental evaluation of domestic and international feed for-
mulations demonstrated that the use of alternative protein sources and locally
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available raw materials can reduce feed costs without compromising growth
performance and survival rates.

Conclusion

The analysis of the feeding specifics of the Australian Red Claw Crayfish
has shown that the efficiency of aquaculture cultivation of this species is largely
determined by the composition and quality of feeds. The biological character-
istics of the species, including an omnivorous feeding type, a broad spectrum
of enzymes, and the ability to assimilate both animal and plant components,
create opportunities for developing diverse and economically accessible diets.
At the same time, unbalanced feeding or the use of unsuitable ingredients leads
to slowed growth, reduced survival, and increased production costs. Diets for
the Australian Red Claw Crayfish must ensure a balance of proteins, fats, car-
bohydrates, vitamins, and minerals. The use of alternative components, such
as microbial and plant proteins, allows for a reduction in feed costs; however,
it requires consideration of their impact on crayfish growth and survival. Im-
proving feed formulations and compound feed technology, including enhancing
water stability and adapting pellet sizes for different age groups, is an important
condition for increasing the efficiency of Cherax quadricarinatus aquaculture.
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ni. Taeapuna, 1, 2. Pocmos-na-/{ony, 344000, Poccuitickas @edepayus
teplyakova.sv@gs.donstu.ru

MamnracapsH /Ixynserra CnaBukoBHa, nHkeHep LleHTpa pa3BuTus TEppuUTO-
puansHOro Kiactepa «Jlonuna Jlonay, mpenonasareib kadeapsr «Tex-
HHUKa ¥ TEXHOJIOTHH THIIEBBIX TPOU3BOJCTBY
@edepanvroe cocydapcmeentoe 0rddicemnoe 00pa308amenbHoe yu-
pedcoenue gvicuieco 06pazoeanus «/JoHCKol 20CyOapcmeeHHblil mex-
HUYecKuil yHugepcumemy
ni. Taeapuna, 1, 2. Pocmos-na-/{ony, 344000, Poccutickas @edepayus
Juliasarkisyanl 6@yandex.ru

YoayraeBa JHKpPUHA JPEeHIIEHOBHA, CTYICHT
Dedepanvroe eocydapcmeennoe 6100xcemnoe obpazoeamenbHoe yu-
pedcoenue gvicuieco obpasosanus «/lonckoil 2ocydapcmeennbvlil mex-
HUYeCKUtl yHUgepcumen »
nn. Taeapuna, 1, 2. Pocmos-na-/{ony, 344000, Poccuiickas @edepayus
cholutaevaa@mail.ru
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