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KamepicTeiOac kemiH OajblK I[IapyallbUIBIFBl MaKcaThIHAA OJaH opl MaiijanaHy YIIiH,
uxTroayHaHBIH ©OCIMIH MOJIAaHTy IIPOLIECTEPIHE TYCETIH CaaMaKThl a3aiTy KaxeT. JKaurel
anFaHaa, ruapodayHa TIPHIUITIHIH KOJOWIBI KAlbIITACYbIHA, ONAPABIH TaOWFH KOPEKTIiK 0azackl
YIIiH, COHJai-aK Oaraibl OANBIK TYpJepiMeH OaJIBIKTaHIBIPYFa, OANIBIK ©CiPy-MEINOPAIUSIIBIK JKOHE
OaJIbIK KOpFay JKYMBICTapbIH OpbIHIayFa O0aca OaFpIT KOWBII, Ha3ap aynapy Kaxer.
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APPLICATION OF THE ULTRASOUND SCANNING METHOD IN STURGEON
BREEDING

ANNOTATION

The use of non-traumatic methods is relevant in sturgeon breeding for sturgeon’s sex and
gonad’s maturity stages determination. One of these methods is ultrasound scanning. This method was
applied when carrying out bonitation works with sturgeon species in the recirculating aquatic system
(RAS) of LLP “Educational and scientific complex of experimental-industrial production of
aquaculture” (LLP “ESCEIPA”) in West Kazakhstan region. As a result of ultrasound diagnostics the
sexual structure and gonads’ development data to Siberian sturgeon (Acipenser baerii) aged 6+, 7+,
12+ also industrial hybrids of sturgeon fish — bester and ROLO 12+ were obtained. 15% of Siberian
sturgeon aged 6+ were at the 111 transitional stage of maturity. As a result of the evaluation of the age
group 7+, using ultrasound scanning, females promising for use in the broodstock were identified. The
stages of maturity of oocytes were determined for sturgeons aged 12+ from the broodstock, which are
at the final stage of caviar maturation. At the end, a group of fish was identified, aimed at artificial
wintering in order to obtain caviar.

Key words: ultrasound scanning, siberian sturgeon, hybrids, gonads, oocytes, maturity stages,
sex determination.

Introduction. Sturgeon fish, which have a high nutritional value, have long been the objects
of intensive fishing, which eventually became the reason for their world reserves [1;2]. Pollution of
natural reservoirs, which are their habitat, also affected the excessive reduction of sturgeon. The
construction of hydraulic structures also prevents the free passage of fish to spawning places [3;4].
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In this regard, inability to provide a complex process of sturgeon’s reproduction in natural
conditions, the development of sturgeon’s reproduction in artificial conditions of enterprises is
considered relevant, as well as development of commercial sturgeon growing, as a means of
compensating for the damage caused and removing the press from the populations of natural reservoirs
[5;6].

At the moment, one of the most technologically advanced and promising areas of modern
industrial aquaculture is recirculating aquatic system (RAS), which allow increasing productivity and
production efficiency. As scientific works and world experience in the operation of closed systems
have shown, the use of RAS can successfully solve most problems faced by modern aquaculture
[7;8;9;10].

For the autonomy of such enterprises, on the basis of the RAS, repair brood stock are
constantly being formed in order to produce fish planting material to ensure their own commercial
production [11;12]. Comprehensive knowledge of the reproductive cycle of sturgeon is necessary for
optimal management of the reproductive process and the repair brood stock's formation at the
enterprise, and the development of diagnostic methods for determining sex is fundamental for the
successful reproduction of sturgeon and caviar production [13;14]. In the conditions of sturgeon
enterprises it is necessary to apply the most effective methods of sex determination which importantly
will be fast in operation, since it is necessary to create the least stressful conditions for fish.
Noninvasive ultrasound determination of the stage of gonads’ maturity and sex of sturgeon fish
species and their hybrids meets these criteria [15;16;17].

Currently, enterprises in Kazakhstan are taking a course for the wide application use of
lifetime methods of taking caviar from females for this purpose a repair brood stock is formed in each
species group. The group of brood stock includes the "leaders": individuals with the largest mass
indicators in their age group, females are able to regularly give caviar. The repair group includes males
and females with average indicators, they are necessary for the regulation of the sexual structure in
herd.

Materials and research methods. The research was carried out on the basis of LLP
"Educational and scientific complex of experimental and industrial production of aquaculture " (LLP
"ESCEIPA").

The objects of the study are different—aged individuals of the repair brood stock (RBS)
Siberian sturgeon (Acipenser baerii), a hybrid of beluga with sterlet — "bester", a hybrid of Russian
and Lena sturgeon — ROLO.

The purpose of the research is to carry out bonitization work taking into account their sex and
sorting the RBS of sturgeon fish by stages of gonad maturity.

For research an ultrasound device for animals of the Mindray DP-Vet brand with a frequency
of 50-60 Hz was used. Scanning was carried out in the longitudinal and transverse directions, the
moment of finding a exact image of the gonads was recorded on the monitor. To describe the stages of
gonads’ maturity of sturgeon fish the maturity scale of V. Z. Trusov was used [18; ¢. 147].

Determination of the stages of gonad maturity was carried out for fish aged 12+. Fish with
stage IV caviar development were biopsied with a probe, inserting a needle into the muscles above the
abdominal shields. The selected caviar samples were fixed by boiling in saline, cut and calculated the
oocyte maturity index — the polarization coefficient (K,) [19; ¢. 70] using a micrometer of the MBS —
10M microscope.

K,=1/L;

where | — distance from the animal pole to the upper edge of the nucleus (germ bubble);

L — greatest distance from the animal to the vegetative pole.

Results and its discussion. Special stretchers made of soft materials were used for ultrasound
diagnostics. On a stretcher the fish was fixed in a position on its side and held manually to avoid
injury. The ultrasound machine was located to the left of the operator, the acoustic lens of the sensor
was tightly pressed to the surface of the fish body in the area of 3-4 abdominal shields (counting starts
from the pectoral fins) and longitudinal and transverse scanning was performed alternately until the
exact image of the gonads was fixed (picturel).

The assessment of the gonad maturity stage and the identification of the fish’s sex were
carried out according to a specially developed technique [20; ¢.1-115]. During ultrasound diagnostics
tissues, including gonads, are clearly distinguished on the image (picture 2). The stage of gonad
maturity, as well as sex identification of sturgeon fish, was determined visually by characteristic
features. Stage IV maturity is characterized by the presence of rounded, large, homogeneous spawns.
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At the third transitional stage, individual spawns are visible in the form of rounded, heterogeneous
inclusions, contrasting against the background of dark adipose tissue.

Picture 1 — Ultrasound scanning of a female Siberian sturgeon (Acipenser baerii)

For Siberian sturgeon individuals, the main task was to determine the sex with further sorting
and culling of males into a commercial herd and selection of females to replenish the repair and
breeding stock. As a result of ultrasound diagnostics of Siberian sturgeon individuals, it was noted that
the gonads were clearly identified on the images, therefore, their minimum dimensions are greater than
the ultrasound wavelength.

As a result of determining the stages of maturity of the gonads of 7+ individuals, males with
the second stage accounted for 58%, third — 42%. Females at the first transitional stage were among
84% of the total, females at the second stage — 3%, females at the third stage — 5%, females at the third
transitional stage — 3%, females at the resorption stage — 5%. As a result of the diagnosis, a group of
Siberian sturgeon females was formed, sent to the breeding stock. The males were deposited in a
separate pool for further implementation.

Picture 2 — Frontal section of different echogenicity zones in the area of gonad location of Siberian
sturgeon female: 1 — skin and subcutaneous tissue, 2 — muscle tissue, 3 — serous lining of the
abdominal cavity. 4 — gonad (on the left stage of maturity IV, on the right — 111 — V).

Scanning of individuals aged 6+ was carried out to identify the stages of maturity of females.
The percentage ratio was as follows: males at stage Il — 88%, males at stage Il transitional — 12%,
females at stage | transitional — 15%, females at stage 11 transitional — 39%, females at stage 111 - 23%,
females at stage Il transitional — 15%, females with caviar resorption — 8%. Females at the
Il transitional stage prevailed.

Based on the results of ultrasound diagnostics the sexual structure of the Siberian sturgeon
RBS was determined, data on the sexual structure of the studied groups are presented in table 1.

Table 1 — Sex ratio of the studied groups of Siberian sturgeon, 2022 y.

Ne Age Sex Maturity Number of individuals
1 2 3 4 5
1 Males I 22
2 74 Males -1l 16
3 Females -1l 33
4 Females ] 1
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1 2 3 4 5
5 Females 1] 2
6 Females -1 1
7 Females Resorption 2
8 Males I 15
9 Males -1l 2
10 Females -1l 2
11 6+ Females -1l 5
12 Females 1] 3
13 Females I —1v 2
14 Females Resorption 1

Ultrasound diagnostics of female Bester and ROLO hybrids, as well as female Siberian
sturgeon aged 12+, were carried out in order to select individuals with stage IV gonad maturity for
further reproducing. The determination of the maturity stage of caviar was carried out according to the
same method as the determination of sex in a special stretcher.

According to the research results, 3 ROLO females, 7 bester females and 3 Siberian sturgeon
females were at the final stage of caviar maturity.

In addition, females with stage IV were biopsied. The obtained caviar samples were used to
determine the polarization coefficients of oocytes (table 2).

Table 2 — Calculations of polarization coefficients of sturgeon oocytes, 2022

Type of sturgeon The value of variables and the polarization coefficient
1=9; L=77; K,=0,12
ROLO I=16; L=86; K,=0,19

1=40; L=120; K,= 0,33
1=9; L=62; K,= 0,15
1=23; L=93; K,= 0,25

1=22; L=140; K,= 0,16

Bester 1=54; L=123; K,= 0,44

1=40; L=145; K,= 0,28

1=40; L=145; K,= 0,28
1=37; L=83; K,= 0,45

1=30; L=127; K,= 0,24

Siberian sturgeon 1=20; L=96; K,=0,2

1=19; L=150; K,= 0,13

Female with a coefficient equal to 0.2 or more were sent to undergo artificial wintering: one
ROLO female, three bester female, one Siberian sturgeon female. Two bester females with a
polarization coefficient value of 0.4 or more were overripe, they had a process of resorption.

Conclusion. Ultrasound scanning has a number of undoubted advantages over the biopsy
method: acceleration of the process, absence of traumatization. The fish recovers quickly after short-
term stress, which does not affect its physiological state.

The mass use of this method in the experience of sturgeon enterprises both in Kazakhstan and
abroad has a positive effect, but there are a number of significant drawbacks. The gonads of the
scanned individuals (females) should be at the full final stage of maturity. This criterion should be
followed so that only correctly selected individuals are subjected to biopsies. This is necessary to
exclude the fact of unnecessary traumatization of fish, which can lead to negative consequences up to
a fatal outcome. Also, the direction to artificial wintering of sturgeon with immature caviar can be
fraught with resorption, which negatively affects both the physical condition of sturgeon and the
volume of caviar production.

According to the results of the conducted bonitization with the use of ultrasound diagnostics
and sex sorting of the Siberian sturgeon repair group, males were culled, and females were sent to the
breeding stock. When identifying the stages of females gonads maturity that are part of the road stock
of age 6+, no females were observed at the final stage of caviar formation.
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During ultrasound diagnostics, in order to determine the stage of caviar maturity in the older
age group of the sturgeon fish RBS, a group of females aged 12 + was formed according to the values
of the polarization coefficient to undergo artificial wintering in order to obtain caviar.

The results obtained confirm the need to use the ultrasound method at enterprises specializing
not only in the lifetime production of sturgeon caviar, but also on farms focused on the production of
marketable products, in many ways they help to reduce the cost of maintaining males who give
exclusively meat products and increase economic efficiency in the production such a valuable delights
as caviar.

Gratitude. The study is funded by the Ministry of Ecology, Geology and Natural Resources
of the Republic of Kazakhstan (Grant Ne BR10264236).
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TYHUIH

Bexipe TykpiMmac OambIKTapIel ecipyae OalbIKTapasl 3aKbIMIaMaNTBIH SICTepAl KOJNIaHY
apKBUTBI OANBIKTAPIBIH JKBIHBICHIH JKOHE JKBIHBIC OHIMICPIHIH KETUTy KE3€HIEpiH aHBIKTay ©3€KTi
Oombin TabbuTamel. OChIHIAN omicTepaiH Oipi-ymbTpaasiObicTHIK Tasaay (Y rannay). by omic barteic
Kazakctan oOJBICBIHBIH "AKBakylbTypa TXipHOENiK-0HEPKACINITIK OHIIPICIHIH  OKY-FBUIBIMHU
kemeni" OKIIC-geri ("ATOOOFK" KHIC) Tyiiblk kyilieni CcyMeH KaMTaMachl3 €Ty
KOHJIBIPFBIIAPBIHAA OCiplIeTiH OeKipe TYKbIMIAc OalbIKTapra OOHHTHUPOBKA JKYMBICTAPBIH XKYPTizy
Ke3iHje KoIaubuiapl. Y J[-Tanaayasl )Kyprizy HoTHxkeciHne 6+, 7+ xxoHe 12+ skacrtarbl ci0ip Oekipeci
(acipenser baerii) XbIHBIC ©HIMIEpiHiH, coHmaii — ak 12-+xkacrarel Oectep MeH POJIO OGekipe
OaNbIKTapbIHBIH OYAaHIAPBIHBIH JKBIHBICTBIK KYPBUIBIMBI MEH JaMybl Typallbl JEPEKTep allbIHIBL.
V]I tanmaynbiH HOTHXKeIepi OOMbIHINA 6+ jxacTarbl ¢ibip OekipeciniH 15% - b1 xerinyaiy 11l etmeni
KE3CHIHJIE EKCHMIT aHbIKTaIAbl. ¥Y/J[-ckaHepieyiH KeMeriMeH 7+ jKacTarbl TONTapiAbl Oarayay
HOTWKECIHAE OHAIprim TalOblHFA NaiJajdaHy VIIIH TepCIeKTHUBAIbl aHAIBIKTAD AaHBIKTAJIbL.
12+ >kacTarbl YBUIIBIPHIKTAPBI JKETUTYHIH COHFBI CATBHICHIHA JKETKEH aHAIBIK TaOBIHBIHIAFBI OeKipe
TYKBIMIACTAPbI YIIIH OOLUTTEP/IIH XKETLTy Ke3eHaepi aHbIKTanabl. KeiliH ybUIIBIPBIK aly MaKcaThIH/a
JKacaHJIbl KbICTAaTyFa xKiOepiseTiH OanbIkTap TOOBI aHBIKTAIIBI.

PE3IOME

B ocerpoBoacTBe akTyalbHO MPUMEHEHHWE HETPABMAaTHYHBIX METOAOB ONpEAETICHUS I0a
OCETPOBBIX PBIO M cTaaui 3penocTd roHan. OJHUM W3 TaKWX METOJIOB SBISETCS YIbTPa3ByKOBas
quarHoctrka (Y3-amarHoctuka). DTOT MeToJl ObUI TPUMEHEH MpPU MPOBEACHUH OOHUTHPOBOYHBIX
paboT ¢ 0CETPOBBIMM BUJAMH PHIO B YCTaHOBKE 3aMKHYTOTO BojocHaOxeHus (Y3B) TOO «YuebHo-
HAy4YHBIA KOMIUIEKC OMBITHO-TIPOMBIIIJIEHHOTO MPou3BoAcTBa akBakylIbTypb» (TOO «YHKOIIIIA»)
3anagHo-Kazaxcranckoit obnactu. B pesynbrare mpoBeneHust ¥Y3-AMarHOCTUKW OBUIH TIONYYEHBI
JTAaHHBIE O MOJIOBOM CTPYKTYpE M pa3BUTHH TOHAJ cubupckoro ocerpa (Acipenser baerii) Bospacra 6+,
7+ u 12+, a Tak e MPOMBIIIJICHHBIX THOPHIOB 0CETPOBBIX pbIO — 6ectepa u POJIO Bo3pacta 12+. Tlo
pesynbTataM ¥Y3-TUarHoCTUKHM yCTaHOBIEHO, 4To Ha |l mepexomHoit cragmu 3penocTu HaXOAMINCh
15% ocobeii cubupckoro ocerpa Bo3pacTa 6+. B pesynapraTte OLEHKH Tpymmbel Bo3pacTa 7+ C
NOMOIIbI0 Y 3-CKaHUPOBaHMs ObUIM ONpEAEeIeHbl CaMKH{, IMEPCHEeKTHBHBIE AJIsl UCIOJIb30BAHUS B
MaTO4YHOM MOTroJ0oBke. [Jisi oceTpoBBIX Bo3pacTa 12+ M3 MAaTOYHOTO MOTOJIOBbS, HAXOISAIIMXCS Ha
3aBepILIAIOIIeH CTaJuu CO3PEBaHMS MKpPbI, ObUIM ONpeAeIeHbl CTaJuH 3PEJIOCTH OOLHUTOB. B KOHIE
Obuta ompenesieHa rpymiia pel0, HAMPaBICHHBIX Ha MCKYCCTBEHHYIO 3MMOBKY C LENBbIO HOJTYy4eHHs
WKDBI.
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