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REVIEW OF FOREIGN CONSULTANT
for doctoral dissertation of Mussina Ainura Daniyarovna on the topic:
«Development of technology for cryopreservation of reproductive products of male pikeperch (Sander

lucioperca) tor artificial reproduction in conditions of recirculating aquaculture system (RAS)»
submitted for PhD degree in «8D08401-Fish Industry and Industrial Fishery»

The dissertation by Mussina Ainura Daniyarovna is devoted to the development of a scientifically grounded
technology for cryopreservation of male pikeperch (Sander lucioperca) reproductive products for artificial
reproduction 1n recirculating aquaculture systems (RAS). The topic is highly relevant to modern
aquaculture, as sperm cryopreservation has significant biotechnological potential to improve the
effectiveness, stability, and economic efficiency of artificial reproduction. This approach is of particular
importance for intensive pikeperch production in Kazakhstan because it optimises breeding schedules,
reduces dependence on the seasonal availability of males, and enables more rational utilisation of
broodstock through sperm transport between distantly located hatcheries, as well as the preservation of the
genetic pool of native pikeperch populations.

A notable strength of the dissertation is its clear applicability to selective breeding programs. For the
first time in Kazakhstan, a comprehensive study of native and cryopreserved pikeperch sperm from several
water bodies was conducted, establishing natural variability ranges for ejaculate volume, sperm
concentration, and motility. The author successfully combines cryobiological experiments with analyses of
population- and individual-level reproductive characteristics, providing a scientifically sound basis for the
use of cryopreserved sperm in selective breeding. The experimentally substantiated selection of
cryoprotective media, equilibration regimes, and freezing and storage conditions ensures high post-thaw
sperm quality and reproducibility of results, which is essential for reliable applications in aquaculture.

The cryopreservation protocol developed in the dissertation, adapted to the species' physiological
characteristics and to aquaculture conditions in Kazakhstan, enables long-term preservation of viable
reproductive material and supports controlled reproduction independent of natural spawning periods.
Importantly, the application of pikeperch sperm cryobanking contributes to the conservation of natural
biodiversity in two complementary ways: both by reducing the need for repeated capture and use of breeders

from natural populations, thereby lowering anthropogenic pressure on wild stocks and by enabling the long-

term storage ot cryopreserved sperm samples in cryobanks as a secure reserve of male genetic material that
can be used in the case of population decline caused by environmental or anthropogenic impacts. In this
context, the dissertation of Mussina Ainura Daniyarovna provides a strategic tool for hatchery-based stock
enhancement and for safeguarding the genetic diversity of natural pikeperch populations.

I worked with and provided scientific guidance to the candidate during her short-term research visit
to the Faculty of Fisheries and Protection of Waters of USB, during which the candidate demonstrated
strong scientific potential, open-mindedness, and a professional attitude. This collaboration further adds to
my positive evaluation of the dissertation, as finally I see a well-elaborated and correctly implemented study
with clear practical applicability, carried out by a scientifically mature researcher. I consider that the
dissertation meets the requirements for PhD studies and that the applicant is worthy of being awarded the
degree of Philosophy Doctor (PhD).
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DakyneTeT PHLIOHOTO IOxuHOYemcknit yuusepcutet B Uecke-byneépue
X03sHCTBA ¥ OXPaHbl BOJHBIX

PECYPCORB

OT3bIB 3APYBE2KHOI'O KOHCYJIBLTAHTA
Ha TOKTOPCKYIO nmuccepranuio Mycunoi AWHypbl JlaHUSIpOBHEI HA TEMY:
«Pa3paboTka TEXHOJIOIMH KPUOKOHCEPBALUK ITOJIOBBIX MPOAYKTOB CaMIIOB cynaka (Sander
lucioperca) Ui HCKYCCTBEHHOIO BOCIIPOM3BOJICTBA B YCIOBUAX YCTAHOBKU 3aMKHYTOTO
BOJIOCHAOKeHUS (Y3B)» mpeacTapieHol Ha CONCKAaHUE HAYYHOM CTENEHH JOKTOpa procopun
(PhD) mo criernansroct «8D08401-PriGHOE X03SHCTBO U IPOMBILILUIEHHOE PHIGOIOBCTBOY

Juccepramust Mycunort A#Hypel JIaHHSPOBHBI IMOCBsMIEHA pa3pabOTKe HAYYHO
OOOCHOBaHHOM TEXHOJIOTMHM KPHOKOHCEPBAIWH MOJOBEIX IPOAYKTOB CAMIIOB Cy/aKa (Sander
lucioperca) mis HCKyCCTBEHHOTO BOCIPOM3BOJACTBA B YCIOBHSAX YCTAHOBKM 3aMKHYTOTO
BONOCHAOXEeHUsT (Y3B). OTa Tema oueHp aKTyalnbHa I COBPEMEHHON aKBaKYIBTYDHL
IOCKOJIBKY  KPHOKOHCEpBAIlMS  CIIEPMBI  00JIaaeT  3HAUHTELHBIM  OHMOTCXHUYECKHUM
[OTCHIMAJIOM UL  TIOBBIIEHHUSA O(POEKTHUBHOCTH, CTAOWIBHOCTH M  HSKOHOMHYHOCTH
HUCKYCCTBEHHOIO BOCIIPOM3BOACTBA. [akoi moaxo] uMeeT 0co00€e 3HAUEHHUE IS MHTEHCUBHOLO
BBRIDAIIUBAHUS CyJaka B KasaxcraHe, IIOCKOJbKY OH ONTHMH3HPYET CPOKH DPA3MHOMKEHUS,
CHH)KACT 3aBUCHMOCTb OT C€30HHOM JOCTYIHOCTH CaMIIOB M MO3BOJIACT Oo0jee PAllMOHAIBHO
HCIIOJIE30BATH MATOYHOE IIOTOJIOBBE 34 CUYET TPAHCIOPTHUPOBKH CIIEPMBI MEXKAY OTHAICHHBIMH
PHIOOBOHBIME 3aBOJAMHM, a TAKKE COXPAHWUTH TCHETHYECKHUH (QOHI €CTECTBEHHOH MOMYIALUAN
CyJlaKa.

lIpeumyinecTBOM muccepTanvu ABIAETCA €€ SBHAsS NPUMEHHMOCTL B IIPOrpaMmax
CCJIEKIIMOHHOTO  pa3BejicHHA. BmepBele B Kazaxcrane OBUIO IIPOBENEHO KOMILIEKCHOE
HCCJICIOBAHUEC HATUBHOU M KPHOKOHCEPBHPOBAHHOMN CHEPMBI Cy/laKa U3 HECKOILKUAX BOJIOEMOB,
B XOJC KOTOPOrO OBUIM YCTAaHOBJIEHBI QHAMA30HBI E€CTECTBEHHON M3MEHUHMBOCTH 00beMa
ISIKYIATa, KOHLOEHTPALUU CIECPMATO30HJOB M HX IOJABHXXHOCTH. ABTOD VCIIEIIHO COYETAET
KPHOOHOJIOTHYCCKHE OKCIEPHMMEHTHI C aHAJIM30M PENpOAYKTHBHBIX XapaKTCPUCTHK Ha
MOITyJIAIMOHHOM M HMHIMBUIAYAJIBHOM YPOBHAX, oOeclieurBasi HAYYHO OOOCHOBAHHYIO OCHOBY
JUIS  HCIIOJIb30BaHUsl KPHUOKOHCEPBHPOBAHHOM CHEPMBI B  CEIICKIHMOHHOM DPa3BECHUHU.
OJKCIIEPUMEHTAIILHO OOOCHOBAHHBIH BBIOOP KPHOZAMIUTHBIX CPEM, PEKMMOB SKBIIMODAINH, a

TaKXKE yCIOBUM 3aMOpPa)KMBAaHUS M XPAaHEHHUS 00ECIIEUMBACT BBICOKOE KAUECTBO CIEPMBI IIOCIIE
pasMOpaXXUBaHUSI H BOCIIPOU3BOAUMOCTH PE3YJIbTATOB, YTO HEOOXOIMMO JUIS HAJACIKHOIO
IPUMCHCHHS B aKBAKYJIbTYPE.

Pa3paboTaHHBIl B OHCCEPTAlMA TPOTOKOJ KPHOKOHCEPBAIUH, aﬂaHTHpOBaHHBIﬁ K
(PU3HOJIOTHIECKAM OCOOEHHOCTSIM BHJIA U YCIIOBHAM aKBAKYJIBTYPhI B Kazaxcrane, mo3BossieT

O0ECTICUUTh JUIUTEIHOE XPAaHEHHE SKH3HECIOCOOHOTO pENpOAYKTHBHOTO Marepuaia u
MOAACPIKHBACT KOHTPOJIUPYEMOC pPa3MHOKEHHE HE3aBHCUMO OT €CTECTBEHHBLIX IIEPHOJIOB
HepecTa. BaXXHO OTMETHTh, YTO IPUMEHEHHE KpHOOaHKa CIEPMBEI CyIaKa CIIOCOOCTBYET
COXPAaHECHHIO €CTECTBEHHOI'0 OMOpa3zHOO0pa3usl ABYMS B3aUMOJIOMOJHSIONIUME CIIOCOOaAMU: KaK
34 CYET YMEHBIICHUS! HCOOXOAMMOCTH IIOBTOPHOIO OTJIOBA M MCIIOJIB30BAHUS IIPOU3BOIUTEIICH

U3 €CTCCTBEHHBIX IMOIYJIALNH, YTO CHHKACT aHTPONOIEHHOE JaBJIEHUE HA IUKHE 3arachl, TAK U
33 C4eT 00CCHEeYEHHUS JIOJINOCPOYHOIO XPaHEHUS! KPUOKOHCEPBUPOBAHHEIX 0OPA3LIOB CIEPMEI B
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KpHOOaHKax B KAuecTBE HAJEKHOTO Pe3epBa MYXKCKOTO T'CHETHHECKOIO MATTDHATA. KOTODEIH
MOJKET OBITh HKCIIOJNL30BAH B CIydae COKpAICHUs IIOIYJISIHH, BBI3BAHHOIO BO3ASHCTEHOM
OKPYKAIOIEH CpeJIbl HJIM aHTPOIIOICHHBIM BO3JCHCTBHEM. B 3TOM KOHTEKCTE NHCCEPTAIlHS
Mycuno# AiHypsl JlaHHSPOBHBI IIPEJICTABIIACT co0Oll CTpaTEerMYcCKHii HHCTDYMCHT 1=
YBEJIMUCHNS IOIYJIIIHH Ha OCHOBE PBIOOBOJIUECKAX  XO3SHMCTB H A1
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reHEeTHUYECKOTO Pa3H000pa3rsi €CTECTBEHHBIX MOMYJISIIUM CylaKa.

S| paGoTan ¢ KaHAMOATOM M IMPENOCTABILIT €l HAYYHBIC PEKOMCHJALHH BO BPSME o<
KpaTKOCPOUHOM HAYYHOU CTAKHUPOBKHM Ha dakynpTeTe pHIOHOI0 XO35MCTBA M OXPaHbl BOIHAIX
pecypco IOYU, B Xo0Je KOTOpPOH KaHIAMIAT TPOACMOHCTPHPOBAIIA BBICOKHH HaV4HEIR

OTEHIHAJ, OTKPBITOCTh M IPO(PECCHOHANLHBIM MOAXOA. IJTO COTPYJAHHIECTBO CIIC O0IBIIE
YKPEIIO MO0 IOJIOKUTEIBHYIO OIICHKY JTUCCEPTALMM, IOCKOJIBKY B KOHCIHOM MTOIC i BIAY
XOpOILIO IIPOpaboTaHHOE U NPABHIBHO PEAIM30BAHHOC HCCIICOBAHUE C SIBHOM ITpAaKTHYECKOH
[IPUMEHUMOCTBIO, TPOBENEHHOE HAYYHO 3PEJIBIM HCCIICIIOBATCIICM. 4 cumraro, 4TO auccepTanys
COOTBETCTIBYET TPeOOBAHMUAM K HAydHOM CTCIICHH JOKTOPA dbunmocopuu (PhD) u uTo KaHIUAAT
3aCITy)KABAET IIPUCBOEHHSI CTETICHU JJOKTOpa (puitocopuu (PhD). ;
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