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OCOEEHHOCTII TAMETOTEHE3A CTEPI.flAVI (ACIPE NSE R RUTHE NUS
L I N N AE a S, I 758) fIpI4 BhrpAIrI UBAHTII,I B KOMET4HIIPOBAHIIbIX yCJIOBIIflX

A 2012 r. E.A. rlepruxuna, B.A ll;rrcona, E.A. Me.rrrrIeHKoB
@fVn ( B cepoccuilcrcuil HayqHo-ucctedoeamenucKuil uHcmumym npecHosodHozo

pbt6Hozo xosnilcmsa>, MocrcoecKet o6tt., ,\uumpoecKuil p-H, noc. Pbt6Hoe, I4l82I
Crarr.fl rrocryrrplna B peAaKuI,Im 20.04.2012 r.

B pa6orc [puBoAqrcq pe3ynbrarbr .qByxnerHvx r.rccJreAoBaHvfi faMeroreHe3a

cTepnrAr4 rrpr4 BbrparrIHBaHLII,I B KoM6I,IHLIpoBaHHbIX yCnOBHtx (npy4sl
ycraHoBKa 3aMKHyroro BoAocHa6xeHus). floxasano, rrro qacrb caMuoB

co3peBaer B Bo3pacre l+, rnvHnxr,r caMoK AByxnerHero Bo3pacra HaxoAqrct Ha

Il qaruu 3penocrr,r.

Knorteeute croaa : TexHoJlorut, crepnqAb, raMeroreHe3, fucroJlorut.

OcHosHofi 3aAaqefi coBpeMeHHoro ocerpoBoAcrBa flBrnercs, co3AaHlle

onrr.rMulnbHbx ycnoBrait lls pocra r{ co3peBaHrrr flporl3BoAr{Tenefi B ycnoBl,Lflx pa3nur{HbD(

prr6ono4ubrx 3aBoAoB. BcepoccuficKriM HVII/ rpecHoBoAHoro pbl6Horo xo3flficrsa e
Hacrorrqee BpeM.fl pa3pa6arbrBaercr KoM6r4HlrpoBaHHiuI TexHororl4s ycKopeHHoro

QopulrponaHr.rrr MaroqHbrx craA crepnrAr4 B ycnosusx I-II 3oH npyAoBoro pbl6oBoAcrBa,

coqeraroqar noreHur4aJrbr re[JroBoAHbrx 6accefiHoerD( (n roM trl4cre ycraHoBKrr

3 aMKHyrOrO qrrKna B o,4oo6e cleueuu-n) rr npyAoBbrx xossfi crn.

3xcnepunaeHTaJrbHo orpa6arbrBarorcq u yrorrHrrorcs oJreMenru xou6uHl{poBaHHofi
TexHonof r4I,I, BKJIIOqaTOIIefi S Ce6q CneAyrOUIt4 e STarrbI :

- 3aBOACKar MOJTOAb, [OryqeHHarr r4 [OApOqeHHaJr B yCnOBI{tX HHAyCTpLIaJIbHOTO

6accefiHoeoro nperilpvrflTurfl Ao Maccbr 3-5 f, BbrlycKaercq B rpyAbl Ha nerHee
Bbrpaqr.rBaHHe;

- oceHbro ceroJrerKr,r nepeBoArrcfl B ycnoBlrfl ycraHoBKlr 3aMKHyrofo IIHKna

BoAoo6ecrreqeHu-fl (y3B) rM Aamnefiurero Br-rparqr,rBaHr.rfl rrpu onrHnranrnoft
reMneparype;

- BecHofi npu AocrtDKeHr4H B rpyAax reMneparypbl BoAbI 16-18"C pu6a
ilepeBoAr.rT cs, Ha neTHee Bbrparqr.rBaHv e ;

- AaJrbHefiuee SopnrHponaurae peMoHTHo-MaroqHofo crag.a crepJUIAI4

ocyqecrBnse'rcfl. tro BbIIIre onucaHsofi cxeMe.

B pesy.nrrare r.rcronb3yercq ecrecrBeHHrrft norenquarr BoAoeMoB Anr Haryna
pa3HoBo3pacTHoro MarepHzlfia creplitr^liz^ B nerHee BpeM.f,, a Teru:as 3r4MoBKa s v3B
cnoco6crByeT ycKopeHr.rrc co3pe nauux pu6.

I{enrro Haurefi pa6orbr flBJr.sJrocb Lr3) {eHHe raMeroreHe3a vr 6uororuqecrux
oco6eHHocrefi creprxptvnpv Bbrparrlr4Bannr.r no rorr6uuupoBaHHofi TexHonorvu.

,{nr uccle p.oBaH:zfl. f aMeroreHe3a r4cn oJrb3 oBanrl cneAyroq[e MeroAbI :

- Quxcaqur roHaA c rrpeABapurensnofi nropSorr,rerpnqecrofi oqeuxofi raxlofi
oco6u;

- Mr4KpocKorruqecKarr rexHraKa: npoBeAeHr{e rz 3aJrrrBKa npo6 n napaQuH, Hape3Ka

cpe3oB ronqunofi 5-7 MKM Ha Mr.rKporoMe, o6ecnapaQlrHupoBaHrre la oKparuI4BaHI,Ie
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cpBoB )KeJIe3HbIM reMaroKclIJIlrHoM no fefiAeHrafiHy B coorBerc'tBvtvt c MeToAr,rqecKr,rMr4
yKzBaHHrMu Porrlefica ( I 953);

- aHaJII,I3 MrlKpolperaparoB 14 QororpaQr.rpoBaur.re rpoBeAeHbr rtpt,t rroMorrlu
MLIKpocKona <<Primostan> c qr$ponofi xauepofi Canon G10 u nporpaMMofi nepeno4a
H:o6paxeHufi <Axiovision>.

Vcnoeun supat4usaHun

Tervrneparypurtfi pexuM B nepuoA Bbrparqr{Banvs. psr6sr B npyAax npeAcraBneH Ha
pnc. l. Marcuua-nbHble reMneparypbr npuxoAvnvcb Ha 3-ro AeKaAy firoJrr vt 1ocrwraJru
25'C. B qenou, reMneparypustfi pexvrM B rrpyAax 6rrrt 6naronpurreH Anq BbIparrIHBaHvn
cTepir_f,Iu.

Co4epxaHr{e Kr{cnopoAa B rrepxoA
(20.07.2009) u xo.rre6anocr B npeAerrax
HOpMaTr{BaM.

BrrxfisaeNlocrb B npyAax ceroJrerKoB cocraBr,rna 56,80/o, a AByxneTKoB - I00%.
B y3B crepntAb BbIpaIuI,IBarIr rpu nocroqHHofi reMneparype BoAbr 20-21'C
c ucnonb3oBaHr.reM rpaHynr{poBaHHbD( xou6uxopMoB Anr ocerponux pu6.

Pnc. 1. fpa$urc reMreparypHofo pexr{Ma B rrpyAax.
Fig. l. Schedule of the temperature regime in ponds.

PE3YJIbTATbI
fucrolorzqecrprfi aHaJrug roHaA flpoBorr{nu y roAoBr,rKoB crepn-f,Ar.r 11ocJre

Bbrparqr{BaP'us.B v3B u y AByxJrerKoB rrocJre JrerHero coAepxcaHrrr B rpyAax.
flo sanepureHl{rc nepBoro roAa BbrparrlptBalvrr (nocne y3B) B rr.rrrHr{Kax caMoK

rIoJIoBbIe KnerKI4 6gtnt [peAcraBneHhr ooq[TaMr,r nporonJripMarr{rrecKoro pocra II craguu
3penocrl'I (ra6n. 1). .{uarvrerp ooquroB cocraBJurJr B cpeAHeM 69 rr,rurporvrerpoB (or 39 ao
145). B ceMeHHI'IKux caMqoB na II crary4v 3penocru rrpucyrcrBoBaJrn crrepMarorlr.rrbr
1 nopx4xa Qnc.2).

flocle JlerHero BbIpaIrIHBaHI,rr B rpyAax nprr cHrrlxeHr.rr.r reMneparypbr ao 10oC
y HeKoropbx caMIIoB (n 2-nerHeM Bo3pacre) noxnuncr 6pavurrfi uapxg (puc. 3) - 6enrrfi
HaJIer Ha roJIoBe. Cragun 3penocrl4 ceMeHHLrKoB y HrD( 6suta, coorBercrBeHHo, qerBeprar.

Pasrr'repno-BecoBble floKai]arenu crepnrru B Bo3pacre AB)/x Jrer nocJre
Bbrparqr{BaHur B rrpylax orpuDKeHbr n ra6 tut\e 2.

Bbrparqr{Bawvs He onycKzurocb Hr4xe 5,0 ur/n
4,9-9 urh, vro coorBercrnyer prr6oBoAHbrM
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IIEPTI4XI4HA E.A.. I,il'COBA B. A., MEIIbIIEHI(OB E.A.

Ta6.nuqa 1. Xaparrepr{cruxa roHa.q crepJrrAr.r zs V3B B Bo3pacre 14 uec. B I{IoHe rlepeA nocagroft

B rpyAbl
Table 1. Gonads characteristics of 12 months aged sterlet from the recirculation system in June before

pond stocking.

Puc.2. Ceuenuux II cra4uu 3peJlocrl{: a) o6qrafi BLI,4, yB. a0; 6) cnepMarolluru, yr. 400'

Fig.2. Testicle of the maturity stage II: a) general view, x 40;b) spermatocytes' x 400'

Puc.3. Calteq crepJItAI,I c 6paunrtu Hap{AoM.

Fig. 3. The sterlet male in spawning dress-

l\b Aana
B3{TI,I'

Borpacr llon Crartrs,
3peJIOCTI'I

.{narraerp ooqI,IToB, MKM,

cpea/(uarc-rranu.)

I 9.06.2009r. l+ Carr.rxa II craAus 3peJrocrll
69,7

r08,74-39,62)

2 9.06.2009r. 1+ Cart,txa II cra,{nfl 3penocrll
68,53

145,22-73,14)

J 9.06.2009r. l+ Carr.rerI
II (ua cpe:e roHaAbI

npucyrcrByer 60Vo xupa)

4 9.06.2009r. 1+ Caueu
II craAr-fl :penocru (80%

xupa)
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Ta6;luqa 2. Prr6osoAno-6uoloruqecKar xapaKrepr.rcrvKa pr cocrotHl,Ie roHaA y AByxnerKoB crepntAl'I.

Table 2. Fish-farming and biological characteristics and condition of gonads in two-summer-old sterlet.

N9

nln
Macca, r [Smua

a6conrcruar, cu
lIo,r Ko:S$uquenr

3penocTI{

Crarns rpenocrdgr.raueT p ooql,IroB,
urv, cpea/(rtaarc-uran)

1 69,0 41,5 ? 1,19 II cra,{ug 1131,6 (175,9-81,5)

2 255.0 40,0 ? l,l4 II craAns /1 13,8 (168,1-61,1

J 356,0 45.0 a 0,96 II crarvts. 1106,7 (160,1- 58,1

A+ 434,6 46,5 a 0,90 II cra,qra-a 1146,3 (240-64,2)

5 251.5 39,5 ? 1,07 II crarus 1151,6 (208,9-74,7)

6 305,0 4r.5 a 1.15 II crarwq lll4,8 (194,8-52,9)

7 341,0 455 a 0,'10 lI cra4us. lll2,8 (151,3-70,4)

8 510,0 5 1,5 ? 0,96 II craqrq 1109,1 (142,8-59)

9 204,0 39,0 -o.)f' 0,54 Anoua,'rrHoe pa3BI,ITI{e roHaA

l0 356,0 46,5 -oo 0,67 Anolra:ruroe pa3BI,ITI,re f o HaA

cpeduee,

?
328,2 43,7 0,93

ll 293,5 41,5 6 0,65 II cra.uns

t2 ''r', A < ??{ 3 0,67 lI cra.I.us,

IJ 410,0 46,5 3 2,44 IV craAuq

l4 453,0 45,0 6 4,08 IV craA[q

cpeduee,

3 345,3 42,6 1,96

Cpegnee 333,r 43,4 7,22

...:a,

,$
a6

Puc. 4. Cocro.suue foHaA y caMoK crepnfl,Iv ABlxnerHero Bo3pacra: a - Bun, svFtlnvlKa, yn. 200;

6 - ooquru c HaqaJlbHofi Baxyonla:alluefi yn. 800.

Fig. 4. Gonads condition in two-summer-old sterlet females: a - view of an ovary, x200:' b- oocytes

with the initial vacuolization. x 800.
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r{EPTIlDil,IHA E.A.. I,UUICOBA B. A.. MEIbTIEHKOB E.A.

Puc. 5. CocroqHrae roHaA caMrIoB B ABlxnerHeM Bo3pacre: a
6 - IV cra4lz.A, yn. 800.
Fig. 5. Gonads condition in two-summer-old males: a)
b) stage IV, x 800.

- II-il craAVA ceMeHHraKoB, yr. 800;

stages II-III of testicles, x 800;

Puc. 6. Anonaalruoe pa3Burlre foHaAbr: a - yB. 200,6 - ye. 2000.
Fig. 6. The abnormal gonad development: a - x 200;b - x 2000.

fucronoruqecKl4fi aHaJILI3 roHaA AByxnerHr,rx oco6efi rroKa3aJr, rrro y caMoK
flr4rrHtlKvt HaxoAtTcs Bo II cTa[vrr4 3penocTr4, y HeKoTopbrx oTMeqaeTcq HarlaJro
BaKyonll3arluu v noAforoBKa K nepexoAy B craAr{ro Tpooolna3Marr4r{ecKoro pocTa
(puc. 4). Cpeguuit ros$$uqueHr 3penocrr4 cocraBr4n 0,93yo.

y AB)D( caMIIoB Maccofi 6oree 400 r orMeqeHa fV craAH.s 3penocrr,r ceMeHHr.rKoB
(puc.5, a) c roeQ$uqreHroM 3penocrl4 2,4-4,0, y ocrarrbHux - II-III crarufl (puc. 5, 6)
z xoe$SuqrleHT 3penocrl{ - 0,7. Ha rucronorr{irecKr4x cpe3ax 3penbx ceMeHH}rKoB
6onruroe KoJrprlrecrBo crrepMaro3oraAoB - Haqarro BoJrHbI cnepMaroreHe3a.

Cpe4n I{ccneAyeMbIX oco6efi oKa3aJrocb 6omure caMoK, a raK)Ke 6ulu orMerreHbr

Ane oco6u (Jt 9,10 e ra6r. 2) c HeonpeAerIeHHbIM nonoM (puc. 6). llo crpoenuro roHaAa
HanoMr{Haer tI4qHrrK (npzcyrcrnyer 6opo3Aa-rqenb z no4o6ue niqeuocHbrx nJracruu),
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HO nOJIOBrre KJreTKr.r npeACTaBneHbI He ooqr,rTaMl4. Bostvtoxtto, tITo npol{3ollno
flepeoflpeAeJreH]re floJra B repr4oA rrLtrororuqecxofi aHQQeperulupoBKl,I, Koropa;I
[puxoAr4Jracb Ha BpeMq nepeBo,qa ceroJrerKos n V3B. Krerrra r,rMelor Heo[peAeneHHble
flIpa, HeKOTOpbre rApa BbrTqHyTbIe - HanoMHHarcT cIIepMaTo3oI4A6I, VilV CJIBaIOTCfl.

llpoucxo4rar pesop6qlrr KJreroK.

3AKIIOqEHI4E
Kolr6znvpoBaHHar rexHoJrorur Mo)Ker ycfierrrHo r,rcfloJrb3oBar:',cfl e pst6onogHslx

npeAnpusTvrflx vr:e^piycrpr4ilnbHofo rr,rla [pr4 BLrBep.enlar4 Ha peKoHcTpyKllurc, reryqzfr
peMoHT, ornycK o6crryxranaroqero nepcoHaJra, a raKxe B HeKoroprx cJrf{uux Ant
cHr,DKeHHr ce6ecrouruocrrr BbrparrlzBaHurr peMoHTHo-MaroqHofo craAa crepJItAI,I.

flpu nupaulvBannyt B npy.{ax 3a rrepzoA nerHero Haryna orMeqaerct xopo[zul
BbrxrrBaeMocrb rr pocr crepns,qu. [Ipu nepenoge pu6bl I,I3 rlpyAa s V3B oco6oro
BHrrMaHr.rs rpe6yer flpoqecc aAanrarllau crepnrAu (nnpannneaHl,Ie reMrleparypbl BoAbI H

co6;rrcAesue nJrorHocrz uocaAru).

fucronoruqecxnfi aHaJrr43 roHaA AByxnerHr4x oco6efi noKa3il[, trro y caMox

flvluuvtKt HaxoArrcr Bo II cra4vrw 3penocrr{, y HeKoropbx orMeqaerct Har{zulo

BaKyonu3ar\rrvr. 14 no.uoroBKa K rrepexoAy B craAr{ro rpoQonrasMarr{rrecKoro pocra.
V 2 carvrqon uaccofi 6onee 400 r orMeqeHa IV cra,qm 3peJrocrr.r, y ocrarrbHbD( - II c;ralus
3penocrrr ceMeHHr4Koe. B rleroN,r, raxofi flpoqecc raMeroreHe3a xapaKTepeH AJUI crepntAll,
B brpaqr.rBaeuofi B r,rHAycrpr,r aJrbHbD( ycnoBl4{x.
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PECULIARITIES OF GAMETOGENESIS IN STERLET (ACIPENSER RUTHENUS
LINNAEUS, 1758) AT REARING UNDER COMBINED CONDITIONS

A 2012 y. E.A. Chertikhina, V.A. Ilyasova, E.A. Melchenkov
All-Russian Scientffic Research Institute of Freshwater Fisheries, p. Rybnoe, Moscow qrea

In the paper, results of two-years investigation of gametogenesis in sterlet,
reared under combined conditions (pond - recirculation system), are being
given. It is shown that part of males mature at the age of 1*, ovaries of two-
summer-aged females are atthe mafurity stage II.
Key word : technology, sterlet, gametogenesis, histology.
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