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OxonqaremHsrfi Bapr4aHr 28.08.12

lana pu6oBoAHzu{ u 6norornqecKar xapaKrepucrura ru6pr,rAoB cepe6pqHoro
Kapacfl r,r Kapna c pa:nofi Aonefi HacJreAcrBeHHocrr{ poAl{renbcKl4x BLI.qoB

(Auurou4uar u Bo3BparHbre rpr4nnor.rAHble Sopurr). O6cyNgarorcx
BO3MO)KHOCTr,r r4ororb3oBaHr,rq KapaCeKapnOB B aKBaKynbType U npll
peKoHcrpyKur{pr HXTr,roQayHrr ecrecrBeHHbrx BoIoeMoB.
Knnqeearc cJro*a'. ru6pu4u cepe6prHoro Kapact u Kapla, ruHoreHe3,
Tpr,rlnor4Abr, Mop$oMerpr,rqecKr4e [pr43HaKr4, pu6ono4no-6t{onoru.IecKas
xapaKTepr4cTr,rKa, rrnoAoBr{TocTb.

OAnurrr ra3 3QQeKrr{BHbx noAXoAoB K co3AaHr4ro BbrcoKorrpoIyKrI4BHbIX $opM pbl6
flBrrs.erc . ru6puguzaryun, Koropar rro3BoJr.f,er coeArdHr,rrb rroJroxrrreJrbHble cBoficrBa
pa3Hbrx Br4AoB. He crryvafino ru6pu4br MexAy KapnoM rr KapaceM yxe AaBHo npuBneKalor
BHr{MaHrze psl6ono4on. fu6pu4rr MexAy KaproM vt cepe6ptrHblM KapaceM rlepBoro
roKoreHprq (F1) uccneAoBaHbr H.Z. HnxoJrloKrrHbrM (Hzxonroxuu,1972), xoroprtfi AaII vx
rvropoonorr4qecKoe onucaHr.re pr yKa3arr Ha BbrcoKyro pbl6oxo3sficrBeHHylo IIeHHocrb
KaproKapacefi (cKpeilIr.rBaHr4e ? Kapr x d cepe6ps:arri,r Kapacb). Kporvre roro, 6uno
rroKa3aHo, irro caMrlbr KapaceKap[oB (cepe6prHbrfi Kapacb x xapn) floJlHocrbro creprrJlbHbl

(Matsui et aI., 1956), a caMKr4 qacrlrrrHo nnoAoBr.rrbr (Ojima et al., 196l; Hzxo.ntoxraH,

l9l2) vr B Bo3BparHbrx cKperqrrBaHr,rflx crtoco6Hbr AaBarb rpr4rrnonAHoe rloroMcrBo
(Ojima et al.,l9l5).

Bo BHZITIIPX pa6orbr c rv6pvraun cepe6prHoro Kapacn (Carassius gibelio,
AB)monaq $opua) c KapnoM (Cyprinus carpio) rpoBoArrcq c KoHIIa 1970-x rr. Haqalo
uccle4onanufi cBr3aHo c up.eeit Bocnpor,r3BoAcrBa ua6pugon c noMolrlblo MeroAa
uHAyrlupoBaHHoro rrrHoreHe3a (9epSac,Llilncona, 1980; r{epQac v rp., 1982).

Eulo noKa3aHo, qro caMKr.r KapaceKapnsr Fl, a raKxe I4x rl4HofeHerl{rlecKrre
noroMKrr rpoAyrlupyror Ar4nnoraAHbre qfiqexrerru (EuemxHona, 9epSac, 1980;
EMenrqHona, A6parvreHKo, 1982), ll qro r{x cKperqvtBaHne c poAurenbcKI4MLI B:ap.av,.u

rpr,rBoAr,rr K o6pa3oBaHr.rrc rpr,rnnor4AHoro roroMcrBa (9epQac u p;P., 1981). OAuaxo He

ece sfiqexJrerxr4, ilpoAyrlr4pyeMbre ru6pu4Hofi cauxofi, qBflflrorcr crporo AlIrIJIoI4AHbIMrr
(100 xporraocou). 9acrr -afiqercneror aHeyrrJrorrAHa, qrrcJlo xpoMocoM B TaKHx
qfirlexrerxax xore6nercs or 95 Ao 50 (Euenrxuona, A6paueuxo, 1982). Aorrx
aHeyrrnouAurm sfiueKJreroK y pa3Hbx caMoK Moxer 6srrr pasnuquofi. AHeynnouAHEIe
rfiqexrerru B 6onlruuncrse cJrlrqaeB cloco6Hbr K onnororBopeHr4lo, oAHaKo

p a3B HB aroul vecfl. u3 Hzx erra 6pu onu n oru6aror.

B npoqecce co3peBaHut ru6pugHbre ooqurbr nperepneBaror gHAoMI4To3, a 3areM

ABa rrocneAoBareJrbHrrx uefiorfiqecKr4x AereHr{q (Enaenrruona, 1984). Taxoft xapaKTep

co3peBaHr{r [pr4Bo.qHT K Bo3Hr.rKHoBeHprro B r.rHAr4BrrAyilnbHbrx noToMcTBzx ru6pu4Hrx

626



TPr4rrnor,IFrbrE fr{EPI4&I cEPEEP-tr{Of O KAPACT C KAPIIOM

caMoK KJIOHOB, rrTO 6brno AOKa3aHO C IOMOIIIbIO aHaIIr,Ba IIO 6UOXI4MLIIIeCKHM MapKepaM I{
rpaHcrrnaHrarlrroHHoro recra (tlep(bac 14 lip., I 989).

I,IccneAosaHrae rpr4rrnouAHbD( Bo3BparHbrx rz6pu.uon (Fbcr, noJrf{eHbl or
cKperqr.rBanr4r ru6puAnrur caMoK c caMIIaML.I cepe6panoro Kapac*, v Fbx
or cr{perrluBale^vrs. ru6pngurrx caMoK c caMrlaMr,r xapna) noKa3zuro (rlepSac u Ap., 1989),
qro oHH B noAaBnrrorleM 6onruruHcrBe crepr4JrbHbl I,I JII4rIrb eAI,IHLIqHbIe cauru Fbcx
cnoco6nsr npoAyqr{poBarb ne6onrruoe KoJrr,rqecrBo I,IKpbI, qacrb roropofi TarcKe

coAepxrrr rpr{nnor{AHufi na6op xpoMocoM (6onsurar qacrb I{KpbI 6ura aHe)mnol{Anofi).

B Harrr[x [peABapr{TeJrbHbrx r{ccneAoBaHr,rrx psr6oxosxficrBeHHbx ceoficrs
Tpr4nnor.rAnrur ru6puAoB [oKa3aHo, qro oHra Ha Bcex granax BblparquBannfl npeBocxoAtr
Kapla rro BbDKr.rBaeMocrr.r, a no cKopocrr{ pocra He ycrynarcT Kaply (I,IIH Aa)Ke HecKonbKo

rrpeBocxoArr ero) Ha rrepBoM roAy )rfl43Hr,r. fi,r6pz4u raKxe ycrofivunee Kapra K

Br{pycHbrM u 6arcrepuzlrrbHbrM nH$exqurru (IOxurr,reHxo I,I Ap., 1988). 3rH cnoficrea
onpeAenr{npr rrHrepec K KapaceKaprraM KaK o6rerry aKBaKyJlbryprr flep$ac, EuenuHoBa,
1984; Pery6parcxuit u ap., 1 989).

Cpegu Ar{nnor.rAHbrx rn6pugon rlpu rrx frrHoreHerllqecKoM Bocnporr3BoAcrBe

ilpoBolr{nu Nraccosrrfi or6op no prAy penpoAyKTHBHbx nprr3HaKoB, [pe)I(Ae Bcefo
rrnoAoBr,rrocrr.r. B pe3ynbrare yxe y BToporo ruHoreHerr.IqecKoro rIoKoJIeHI,rt (G2)
yAiurocb 3Harrr.rreJrbHo ynfrur{Tb perrpoA)rKTr4BHbre ceoficrsa caMoK I{ Aonro $eprnnrnrx
pn6 (ErraenbsHoBa, 1989).

B HacrorrrleM coo6ulenun noABeAeHbr r{Tofr.r Aanurefiurero I4ccJIeAoBaHI4t

KapaceKapnoB, BbrrroJrHeHHoro B cBflgr4 c noAroroexofi MarepI4uLIIoB K anpo6aquu
KapaceKaprroB KaK HoBoro ceJreKIII,IoHHoro Aocrv)KeHnfl,.3aAaqpr [ccneAoBaHlrt BKJIToqaJI]r

rr.ropQonorr,rqecxufi aHaJrr,r3 pztsHbrx Sopr ru6pu4on, ux pu6oeoAso-6uolorllqecKyfo
xapaKTep[cruKy, rr3)AeHr.re pelpoAyKTueHofi cnoco6Hocru Ar4nJIorrAHbD( rn6pu4Hrm
caMox rurrofo u uecroro ruHoreHerlaqecKlax norcorennfi (G5 u G6).

MATEPI4AJI14 METOAbI

Marepu anoM Anr r{ccneAoBaHux pu6oxossfi crneHnrrx csofi crB cJr}DKI{nt 4 JrvrqvrnKvr l
cefonerKrr, foAoBr4Kr.r, AByxnerKlr vt rpexnerKr{ KapaceKaploB Tpex pa3Hblx Qoptvt:
Ar4[nor.{AHbre ruHoreHerlrqecKr4e rra6pu4u, coAepx(arrlfie oArrH reHoM Kapna pr oAr,rH -
cepe6prHoro Kapacfl (G); nosnparHbre rpr,mnor{AHnre ru6pu4bl Ha cepe6pxHoro Kapact
(Fbcr), coAepxarqtre o4vrH reHoM Kapna v ABa reHoMa cepe6pxHoro Kapact; Bo3BparHble

rpr4nnouAHne ru6puAbr Ha Kapna (Fbr), coAepxarque ABa feHoMa Kapna H oAI,IH reHoM

cepe6pxHoro Kapacr. B xaqecree KoHTponr rcnoJrb3oBuurn Kaprra u cepe6pnHoro Kapacs.

Penpo4yrrr4BHbre csoficrna r43)AreHbr Ha BnepBbre Hepecryrour{x AI4nJroI/tAHbIX caMKurx

rrrroro u urecroro rr,rHoreHerrrqecKr4x noroneHufi (G5 u G6).

Ha pucyHre I npe4craBJreHa cxeMa pa6orur c ru6puaaMr,r, B ToM rlrdcJle noKa3aHbr

oco6esH ocrr,r n oJr1^r eHrrr pa3HbD( S opr rz6pz4on.

MopQouempuu ecrcuil aHanu3. lnx uop$oMerpruecKr4x rcMepennfi ucnonb3oBaHa

cryrafiHax nrr6opxa AByxroAoBr{KoB Tprrrnor,rAHbrx ru6pu.qon Fbr u Fbcx.

llpouepu rvropQorvrerpr4qecKr.rx [pr{3HaKoB BbInoJrHeHbI rlo rpaguquouuofi
MeroAraKe (llpangun, 1966). Cxeua uauepeunfi BKJr]oqaJra 9 nnacruqecKr,rx rrpr,r3HaKoB,

7 uepucruqecKrax v Maccy rela pn6.

llnacrnqecKr{e lprd3Haxur (n crrr): 4ruua re.na 6es xBocroBoro [JraBHHKa, /; nrrcora
Tera, H; uan6onrurufi o6xsar reJra, O; Annwa roJroBbr, C; Anurta xBocroBoro ue6ns., pl;
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PEKYEPATCTIfr R.n. u ap.

Bbrcora xBocroBoro cre6tx, h; Anr4Ha Kr.r[reqHzKa, il; Anr4Ha nepe4refi KaMepbI

nJraBareJrbHoro rry3brpx, pcal; rnvna saAHefi KaMepbr nJraBareJrbHoro ny3blpn, pcpl.

Mepncrnuecxr{e npI43HaKr{: KoJrr4qecrBo rbrrrprHoK Ha nepnofi xa6epHofi Ayre;
KoJrI4rIecrBo BerBr,rcrux rryrefi B cnr4HHoM nJraBHrrKe D; xoluuecrBo BerBllcrrm rryrefi n

aHarrbHoM nJraBHr,rKe A; uuclo uenyfi e 6orconofi nr4Htrrl; o6qee qucJlo no3BoHKoB B

oceBoM cKeJrere, V', uuclo rro3BoHKoB B xBocroBoM orAeJre, Vc; uucno rpyAHbIX I/I

repexoAHbrx (rynonvqulrx) nosnoHKoB, Vp + Vi.

Ko,lz.Iecreo [o3BoHKoB [oAcr{r4ThrBaJrrr Ha cyxux ocreoJlofr4qecKr{x [penaparax.
flpz olpeAeneHr,ru o6ulero qvcra rro3BoHKoB B oceBoM cKeJrere Be6epoe alnapar
3acqr4TbrBaJru za 4 rro3BoHKa, ypocrlrnb - sa I rro3BoHoK.

Ha ocHosaHrrr{ HenocpeAcrBeHHo r,r3MepseMbrx 3HaqeHufr nracrrqecKne [pn3HaKr{
6nrnH BbrpzDKeHbr raKxe B BrAe 6 rasAercon: $oprraa teta, l/H, e.q.; o6xsar, O/1, oh;

BeJrr4rrr,rHa roJroBbr, C/1, o/o; 
Qopl,ra xBocroBofo c:re6rx, h/pl, eg.; pa3Mep KrIlIeqHr{Ka,

il/l, et.; repeAHq-f, KaMepa nJlaBarenbHoro rry3blpfl, pco, (pcal/pcpl), eg.

Cncreua rrHAeKcoB r.rMeer cBorr nper{MyrrlecrBa H HeAocrarKu (An4peee,
Pemernuxor, 1977), B r,rxrr,roJrorrrrrecKrrx pa6orax rrcnonrcyercq B [epBylo oqepeAb Ant
yr!{eHbrrreH vs, Brrvrfllavn pa3Mepon oco6efi .

Atts Bcex vropQorraerprrecKr,rx [pLr3HaKoB 6unz BbrqracJreHbl craHAaprHble
crarkrcrurrecKr4e napaMerpbl: cpeAHrr apuorvreruqecKa.fl (M), ee ouru6ra (mv), cpeAHee

KBaAparprr{ecKoe orKJroHeHI4e (o), xoeQ$uqraeHr BapI,IaIIzu (V) u ero ouru6xa (mu).

.{nx oqenrr.r AocroBepHocrrr paznv'tuit rrHAeKcoB v Mepvrcrr4qecKr4x npI{3HaKoB y
ru6pu4oe Fbcx v Fbr ucnoJrl3oBaJrr,r rpurepufi CrlrcAenra (tu). BosNloxHocrr
ugeHru$uxarluu AB)x rpyrlrt Bo3BparHbD( rra6pra4on rro KoMnneKcy orI,IX

13 nrop$ouerpuqecKnx [pr43HaKoB orleHr4BaJru c rroMolrlblo rloilraroBoro
Ir{cKprrMrrHaHTHoro a*anvaa. CrarvtcrnqecKar o6pa6orrca Marepualla BbIrIoJIHeHa c

r4cnorrb3oBaHrreM nporpaMMsr <StatS oft Statistica 6. 0>.

Arcmueuocmb numaHufl nuquHoK onpeAersnu rrocne rIX flepexoAa K BHeIrrHeMy

rrr,rraHr,rn. B grot neprroA npruleBaq us6npatenbHocrb y nuqr,rHoK He BbIpDKeHa, r{ oHtr

3arnarbrB arcr mo6sre qacrrrrlbl, n o.ryoAfl IIII4 e no pa3Mepy.

llo 50 mrqzsoK rroMeulaJrvt B rrarrrKr4 llerpu c [pyAoBofi no4ofi, Ao6asrsru
zs6rrror cyxr4x nw1 Artemia salina, Koropbre nepuoAprqecxu (uepe3 KaxAbIe 2-3 v'u:a.)

rroMerrrr4BilJrLt flepoM. r{epes 15 Mr.rH. BoAy clruBurvt, nr4tII4HoK Qurcupona;ru
4Yo $opualr,rHoM r{ noA 6uuoxynxpoM rrpocqr4TbrBaJr}r KoJrrrqecrBo nporrtoqeHHbrx suq.
Onuur [poBoAvnr{ B TerIeHI4e 4 cyr., raxAufi - B TpexKparnofr noBTopHocrl4.

Butpauqueauue pa6. llpn npoBeAeHr4r4 pu6ono4urur onblroB npl{MeHrlnu

o6qenpuuxryro flpoMbrrrrneHHyro rexHoJrorr4ro Bbrparq[Banufl, ceronerKoB I,I AByxnerKoB:
flJlorHocrb nocaAK]r HenoAporqeHHbrx JTHTIHHoK 80 TbIc. utt.ha, FoAoBHKoB

4 rrrc. m.lra, KopMneHHe roru6vrxopMoM. Onrnrr npoBoAlrnv, KaK rIpaBLIJIo, s AByx-
rpexrparuofi noBTopHocrr,r. B pa3Hbrx onbrrax KapaceKapnoB BrIpaTTILIBaJILI vrvl
coBMecTHo c KapnoM, r4Ira pa34enbHo.
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TPI,InnoI4,ryrIE |I4EPI4FI CEPEEP-flHOfo KAPACq c KAPTIOM
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Pnc. 1. Cxeua non)^{eHwl pa3Hblx Soprt'r ru6pu4oe cepe6prHoro Kapacq'c KaprIoM:

I. o6u'IHoe cKpeIqI{BaHI{e: Q cepe6p"no'o-'iufr'" ioivnon- O"*:}:'*:::i:'i:":"1ff"H""'J:t""3ffTffiHff:Xffi; I":ffi#;;o;;;;;, " .no"oo'"' npoavu"po"arb HepeAvrr'poBaHHbre

Alrnnor{AHbre qfirleKnerr}r; III. funoreHerl'IqecKoe BocnpouS"oAtt"o AI4nJIoI{AHbIx ru6pu4HHx caMoK;

IV. Crpeufu BaHVs.Alr[JIoI,IAHbIx rN6pugulrx caMoK c caMIIaMI{ poAI'IreJIbcKI{x BI{AOB; V' Bosaparnoe

Tpr{[JIOLI,qHoe noTOMCTBO.

Fig. 1. Design to obtain different forms of crucian carp x common carp hybrids:

I. Routine crossing: Q crucian carp of Uit"*"J fot x icommon "utp; 
II' Fl males are sterile and

females partially fertile to produce ,.*.a*.J oiproio eg-gs; III. Gynogenetic propagation of diploid

hybrid females; IV. Backcrossing diploid females with males of parental species; V. Triploid backcross

progeny.

flnn orleHKr,r cKopocrl,I pocTa ,qByXneTKoB paccq[TbIBiLJII,I xOeQ$uqueHr

MaccoHaKonJreHr,rr (Klt), xoroprrfi yruTbrBaer pa3nr4qr4s, cpaBHLIBaeMbD( ryyfin B

nocaAoqHoM Bece (Ton.ruucxlrfi, PesHuron, I980):
K.^4 : 3(M''.- Mt o1 / l,t,

rAe M0 pr M* coorBercrBeHHo HarrrurbHar u KoHeqHiur cpeAHrr Macca prr6,
a L,t - KoJrr,rlrecrBo 4Hefi Bbrparru.rBaHr4rr.
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PEKyEPATCKI.,IilI A.B. u m.

B s,nrdnufi nep,noA orrbrrH're tp]m[br, [oMeqeH'Ere piBHErMr{noApe3aHut IJIaBHTIK.B' co'qep)Kanv coBMecrHo B npyrax nnou.aAbronJrorHocrr'r [ocaAK]r 3-11 Tbrc. ars./npy^ r,rfl cefoJrerKoB, 300_400IByxnerr(on, 200-3 00 exs./npy4 Aru rpexnerxoB.
omuouteuue rc deQuqumy rcucnopoda. Tecrzpon a*,,e Haycrofi.rusocr' K rv,,o*cr{LrrrpoBoAr4nn Ha cerorrerKurx y Tpex:ytrr .ru6pzao" (G, Fbc* pu_i, Kapra npr{ rByxreMreparypHblx pe)Kl,uax 20o u s'e ' ot*."po"L1'"p.rr xor3Hr.r psr6 nocr e ilareHuflcoAepxaHl-It Kt4cnopoAa B 3aMKHyroM pecnupoMerpe Ao Kpvrr.rtrecxofi BeJrrrqlrHbr 1,3 urh.onrrrsr npoBoAl'nil B l'ITrrKparnofi nosropHocrr{ r4nu rrpLrcoBMecrHofi nocaAxe, KorAa ,,o

;#"#^:::J:rKy 
KeDKAoi't us uccneAyeMblx rpy,,n BMecre noMerrr.rrr.r B pecn'poMerp,

tr'IccnedoeaHue numauun pat6' vsyteuue cyrorrHoro rrur^ta*vrflpu6 npon orLrJTu HaceroJlerKzlx B cepeAI'IHe aBrycra' Bcero ot *u*oor rpyrrrrbr psr6 6rrno oro6pano rpvnpo6rt: Ao KopMJIeHvIfl, qepe3 I q nocae KopMneHu-fl t4 qep.. g q nocne KopMneHLrr.lnx auatmsa or6zpan"." ,ro r0 xarue.rHr4KoB or xax^ofi rpynlbr ."6p"ao" rz Kapna.

;;ti. rTff"t#T?;il* 
BcKpbIBzIIIz, y Hprx BbrHr.rMiur4 KuueqHurK u u guxcrrpoBanrr B

AHarus rurlrleBoro KoMKa fipoBoAlanr{ n ra6oparopHbrx ycnoBr{rx. ,ftx srorocoAep)ruIMoe Kr.rlreqHnKOB tr3BJIeKa
AecnruKr.rmeq'rrKoBorpu6o4'o1bdi#"o1il,fr"'J#"fl"HTrHr#rm";
roroprtfr noAcyrrnBtullr Ha Qznrr:pona-nrnofi- 6yuare vr B3Berrrr.rBarr,r. rlpocverKoM[oHeHToB TIHTaHI'I' [poBoAv,r^ B KaMepe Eoropona. 3arev onpeAen-f,rrr aHAeKcErHalonHeH'rt KI'IruerIHI'Ixon (oruorleHI4e Beca flr4rrleBoro KoMKa K Becy prr6u, yMHoxeHHoesa l0 000), z r.rHreKcbr nurr{eBoro cxo.{crBa no MeroAy llloprrrzn a (1952).

I'Isyveuue penpodyrcmu,Hbtx ceoilcme. rns rroq/qeHr.rr noJroBbrx trporyrroeAv[JIoI{AHbrx caMoK KapaceKapnoB oAHoKparHo IzHGeIIzpoBulJrr{ cycn eHsueir rzno6zsaneqa B ro3e 4 r'rr/rr Maccbl rela. lkpy KapaceKupno" oceMeHrnr{ cMecbro cnepMbr orHecKoJrbKI'Ix caMuoB Kapna unn cepe6p"o.o nup u"i. gn"noJrr{eHr{_rr fr,rHofeHerr.rqecKorotloroMcrBa oceMeHeHI'Ie IIpoBoAI{JIH reHeraqecK[ r.rHaKTr4Br,rponannofi (c 
',oMorrlbro

v@-o6nyueHvlfl B aose 300 A^l*1 cn-epuofi Kapra. flpu HsyreHrrr4 penpoAyKrr.rBHbD(csoficrn nu6opra cocraBJrrna He MeHee 25 (o6rrvuo 30_40) caMoK.

PE3YJIbTATbI
MopQonoeuvecKot xapaKmeptrcmuKa. rns AaHHbrx o Macce rn6pu4on Fbcrrcos00uqaenr BapnarJuar V 6'n paBeH 14,3 + 1,g45yo, Fbx 12,09 + l,71yo,T.E. ABYXTO.{OBI'KI,I STIIX I-P),NII I4MEJII,I CPEAHCC BAPbHPOBAHI4C TIO MACCE.

MeTKaMV [yreM
80-100 M2, npu
exs./npy4 r,nq

AJIJ{ AaHHbIX o HenocpeAcrBeHHo l,r3MepreMbrx nJracrHr{ecKr4x nprr3HaKax
xog00uuueHThl BapI4 a\uu 6stLI MeHbrne 10%. Tixue xe pe3ynrrar6r norrrreHbr Ant

Ans .4aHHbrx

uHAeKcoB vr [IIt Mepllcr[qecnlrx [pr,r3HaKoB (ra6n. 1,2). CrcgoBareJrbHo, TpunJroxAHbre
ru6pu4st cpaBHI4TenbHo Miuro Bapblrpyror rro a*ant3vpyeMbrM naopQonaerprlrecKr.{M
npI,I3HaKaM, T.e. Mox(Ho roBoprrrb o BbrcoKofi creneHu oAHopoAHocru o6eux rpyrr
KapaceKapnoB no 3Tr4M [pr,r3HaKaM.

Kax suAHo rls ra6ruqu 3, ru6pu4rr Fbcx u Fbr,qocroBepHo pa3nmalorct Me)Iqy

co6ofi no 11 l,ts 13 rraop$overpuqecKrlx npr{3HaKoB. Tomxo Ant BenuqlaHbl roJIoBbI I'I

qlrcra rynoBrllrlHbx rI o3BOHKOB p a3nI,IqUt HeAOCTOBepHbI.
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T a 6l n qa 1. Mop Qolorlrq ecKarr xapaKrep Hc ruxa ru5pugos Fbcr.
Table 1. Morphological description of Fbcrucian hybrids.

llpusHarr.r Munuuylr M*mw Marcwuyru V*my,o%
Oopua reta, l/H, eg. )) 2,27 +0,01 a1L-a 2.5 + 0.340

O6xsar, O/1,% 94,6 100,2 + 0,49 104,7 2,5 + 0,345
lo:rosa: seru'lz'Ha, C/1, Yo )?\ 26,5 + 0,21 )R4 4.0 + 0.547

Xsocrosofi cre6elr,
Sopnaa, h/pl, et. 0,80 0.90 + 0.01 1,00 6,15 + 0,837

KnureqHrr: pttuep, il/l,
eA. 2.8 3,6 + 0,05 4,2 7,7 + 1,053

lllrasaremHHft rryclrpr,
pca, eL. 0,65 0"81 + 0.01 0,97 8,60 + l,l7l
9uc,ro xa6epnux
TI,IqI,IHOK 36,0 40,7 + 0,51 51,0 6.4 + 0.877

9uc,ro nlnrefi n D 16"0 16.9 + 0.09 18,0 2,7 + 0,368
9nc,co warcfiB A 5.0 5,0 + 0,0 5,0 0.0
rlucno ueuryfi e 6oxoeofi
JIIIHT4U 3l,0 32.7 + 0.10 33.0 1,7 + 0,225

O6rqee qI,rclro [o3BoHKoB,
v 33,0 34,7 +0,12 36,0 1.9 + 0.246

9ucno xBocroBbrx
nogsonxos. Zc 13.0 15.3 r 0.14 17.0 5,1 + 0,664
r{uc:ro rynoBnulHbrx
ro3BoHKoB, 1Vp+Vi) 13,0 14,4 + 0.11 15.0 4.3 + 0.557

Ta6rnqa 2. MopSororuqecKzrrf, xapaKrepr{crara ru6pugos Fbx.
Table 2. Morphological description of Fbcarp hybrids.

llpurnarur Munuuyru Mlm MaxcuvYl,r V*my,o%
<Dopua reta, l/H, eg,. )) 2,53 * 0,03 )R 4,99 + 0,71

O6xnar, O/l,Yo 82,8 90,43 + 0,67 96,1 3,72 * 0,53
f olona: serfia'lz'ua, C/1, Yo 24,8 26,35 + 0,20 28,2 3,71 + 0,52
Xsocronofi cre6eru,
$opua, h/pl, et. 0,71 0,83 + 0,01 0,91 7,60 + 1,07

Kuure'rHnr: pazuep, il/I,
3,28 + 0,06 8,88 + 1,26

llrasaremHrrfi rryr:upr,
pca, eI. 0,89 1.00 + 0.01 1,20 6,10 + 0,95
9ucro xa6epnux
TbII{I,IHOK 24,0 29,1 + 0, 45 32,0 7,9 + 1,10

{nc.no nwefi e D 17.0 17.8 + 0.17 20,0 4.8 + 0.67
Vncro rryreir s A 5,0 5,24 + 0,09 6,0 8,3 + 1,18

9aclo ueuryfi s 6oxoeofi
TNIjI4P', 34,0 35,4 + 0,1.4 36.0 1,96 * 0,28
O6rqee qncJro no3BoHKoB,

V 36,0 36,0 + 0,0 36,0 0,0
r{ucro xBocroBbrx
no3rouron, Zc 16,0 16,4 + 0.10 17,0 3,1 + 0,43
r{uc:ro rynoBr.rrrlubrx
no3BoHKoB. 1Yp+Vi\ 14,0 14.6 * 0.10 15.0 3.4 + 0.48

B pe3ynLTare rro[raroBoro A[cKpr{M[rHaHTHoro anurvrga 6uru o[peAeJreHbr
8 uH$oprr,rarfiBHbrx npr.r3HaKoB Mop$orr.rla, r,rMeroulux Har4iorrbrrryro 3Haqr.rMocrb An-a

paclo3HaBaP':]/1ls. fpwnoBofi fipr,rHalne]KHocrr,r Bo3BparHbrx fr{6pu.qoB, z onpeAeJreHbr prx

Ko3$$rqueHrbr Ans KnaccrQr.rKaqr4oHHbrx QyHrrlufi o6enx rpynn (ra6r. 4). Ocra,'rrnue
5 npu:uaxon (Soprr,ra xBocroBoro cre6n.f,, pa3Mep Kr{[reqHHKa, qlrcJro Jr]rqefi B aHaJrbHoM

rrJraBHr,rKe, o6qee qucJlo no3BoHKoB LI rrHcJIo TynoBr{rrIHbD( [o3BoHKoB) He BHocr4Jilr
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3Haqr,rMofo BKnaAa B Ar4cKpr4MHHarIno rpyflrr. Ocnonnyro ponb B z4eHru$uKarlur{ AByx
rpyrr Bo3BparHbrx rra6pu4oB r{rparor 6 las 8 vrop$orraerpnqecKzx [pr43HaKoB, Koropbre
rrMelor 6onrruue roeQ$raqveHTbr B xraccnQzraquoHnbD( Bbrpareur{qx, B nepByro
orrepeAb Qoprvra reJra l/H (ra6n. 4). Vz orr4x npr{3HaKoB AnA noBropHoro
Ar4CKpr.rMHHaHTHOrO AHaJWI3,A 6bIrZ nSr6paUU 5, OUpe4eneHr,re KOTOpbX MO)KHO npOBeCTr{

rppIxI{3HeHHo. I4x rraccuSuxarlr4oHHbre roeQQuquenrrr raKxe rrpeAcraBneHbl
n ra6ruqe 4.

Ta6.nnqa 3. Oqenra .qocroBepHocru puBnrFrrafi naopQouerplr{ecK[x rrpr{3HaKoB y ru6pu4on Fbcx u
Fbr no Crrro4eHry (yporenr enauuuocru 0,05).
Table 3. Significant differences estimation in morphometric characters of Fbcrucian and Fbcarp
hybrids by Student's test (0,05 significance level).

MopSouerpuqecKr.re
IIpn3HaKLI

Fbcr, N: 27 Fbr, N:25 3na.IeHLIg
Kplrreplr'I

Crrrogenra t.1M o M o
(Dopua reta, l/H, eA. 2.27 0.06 ?s? 0.13 -9,649
O6xnar, O/1,% 100,24 2.54 90,43 3,36 ll q25

forosa: seru,avna- C/1. Yo 26.51 1.07 26.35 0.98 0.560
Xnocrosofi cre6elr,
6opva. h/pl, e* 0,90 0,06 0,83 0,06 4,294

KunreqHlrr: pazuep, il/l,
eA.

3,64 0,28 ??R 0,29 4,600

lltasare:rrHufi ny:rrpr,
pca, eL.

0,81 0,07 r,00 0,07 -9,952

Vncro xa6epuux
TbIqI4HOK

40,74 2,63 29,04 )?) 16,981

9zc:ro nvqefi n D 16,85 0.46 17,84 oR5 -5,276
9finc,co nyrcir Y A 5.00 0,00 < "rA 0.44 -2.863
Hucno ueulyfr u 6oxoeoil
nwIlwu

32,70 0,54 35,40 0,69 -15,705

O6uee qrrcJro rro3BoHKoB,

V
34,67 0,68 36,00 0,00 -9,806

r{uc:ro xBocroBbrx
no:nonron, zc

l5 ?? 0,78 16,40 0,50 -5 794

tlrlc,qo q/noBI,IIIIHbIX

no3BoHKoB, (Yp+Vi) 14,33 0,62 14,60 0,s0 -1,699

Ta6;rnqa 4. Ko:$$laquerrrbr xlaccu$uxarluoHHsrx SyHxqNfi Anq fpyrnupoBaHllfl Fbcx u Fbx.
Table 4. Coefficient of classification functions for grouping Fbcrucian and Fbcarp hybrids.

llpr.rsnar uop$orlrna .{racrcprzrrruHaqr,ra no 8

npr,r3HaKaM
,{ncrpnrraunaqu-s no 5

IIpr{3HaKaM

Fbcx Fbx Fbcr Fbx

9vcno xa6epurrx rbIqI,IHoK 6,45 4R1

9rlclo ueruyfi s 6orosofi IInlulalz. 56,05 64,23 58,83 6s,62

O6xsar, O/l,oh 81,11 18,96 78,90 77,41

Quc:ro xBocroBbrx uogsoHKos, Zc 0,07 4,30

fo:rosa: seru'ruqa. C/1. Yo 43,90 40 ?'-7 32,69 31,26

flrrasaremHrrfr uyrrrpr, pca, er,. -372,93 -331,18

Ooprraa reta, l/H, er,. 2318,32 2273.79 2189,20 2161,60
r{ucno n}"refi s D s r.69 49.46 44,33 44 51

llocrosHHas -8609,19 -8493,25 -8207,26 -8210,08

llponegeHue nomaroBoro
pa3Aenr{Tb r4ccJreAyeMble rpy[Inbl
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r.rH0opMarr,rBHbD( Mop$oMerpr4qecKl,Ix rpIBHaKoB (ra6n. 5). Tar, rlaccu$uxaqzr
AByxroAoBuros Fbcr u Fbx no 8 us 13 upzsHaKoB no3Borser Ha 100,0% pa3Aentrb
cpaBHlrBaeMbre rp)mrrbr. Kraccra$uKarlrdr AByxroAoBr4KoB Fbcr v Fbr rro 5 ras

13 upusuaKoB Toxe no3BoJrrer pa3Aenrrb cpaBHrrBaeMbre rpyflnbl Ha I00,0o (ra6l. 5).

CooreercrBeHHo, oruu6xa rpr4 onpeAeJreHr,ru rpynnonofi npuHaAnexHocrl,I pu6 (aonx
HeBepHo rnaccuSuqupoBaHHbx oco6efi) cocraBJu{er }Yo.

PaccrosHrae Maxa-naso6uca D2 naex4y rpyrrnaMn rpl4nnolIrHrx ru6pugoe Fbcx u
Fbr< ilpu xlaccnQzxaquu rpynnonofi npuHaAnexHocrl,I no 8 rrropSouerpl{tlecKl{M
npr,r3HaKaM 6ruo paBHo 63,9 (F : 85,727; df : 8,43). llper rpynnonofi uaccuQuxauv\
no 5 lpmKH3HeHHbrrvr rvropQorraeTpruecKr,rM [prr3HaKaM paccToqHlre Maxaraso6uca D"
cocraBr.rrro 28,88 (F :66,329; df : 5,46).

lta 6ucrporo w [ppDxrr3HeHHoro olpeAeneHrar rplmuonofi [prrHaAnexHocrrr
ru6pugon Fbcx u Fbx rvroxno orpaHr4rrr4Tbcr Irrrbro rlpoMepaMl{. Cnuxenue qrIcJIa

uHSoprr,rarr.rBHbx rrpra3HaKoB lropQorHna c 8 ao 5 se )leenfiqrlBano norpellrHocrb
rpynnonofi rlaccutpuxaquu vr o6ecne.{unano elIcorllft }?oBeHb npanulruofi
ra4eHru Qr.r KarIHr.r B o3Bp arH bD( rrl6pugoa.

Arcmueuocmb numaHun nuvuHoK. B onurax rro KopMneHuro nlr.IuHoK rtil:av,u
Artemia salina ru6pu4sr G u Fbx cre1anvr B cpeAHeM 6onrrue quu, iIeM JILFILIHKI4 Kapna,

oco6enHo Ha qerBeprrrfi H n-srrrfi Aeur nocJre nepexoAa K BHeITIHeMy nlrraHl4ro (puc.2).

Omuouteuue zu1pudoe rc deQuqumy rcucnopoda. Bperr,rr BbDKI4BaHI{I KapaceKaprloB

nocJre floHH]rceHr{.f, coAepxaHuq Kr,rcnopoAa ,qo KpI,ITI4qeCKI,IX BeJIHTILIH 3HaqLITenbHO

6onrure, qeM y Kapna (puc. 3). llpo4o.nxzreJrbHocrb )ICrr3HI4 prr6 3aBLIcLIT or
reMreparypbr: rpu reMreparype 3rrMoBKH (5"C) oHa 3HaqI4reJIbHo 6onsrue,
qeM rpu 20"C.

ButpauqueaHue cezoremKo*. Onsnu no BbrpaulrlBaHl4lo ceronerKoB [poBoAI{IrvI Ha

nporffKeHr,ru{ HecKonbKr4x JrerHr4x ce3oHoe. Ha pplcyHKe 4 rtpegwaBJleHbl pe3ynbrarbl
HeKoropbrx orrbrroB. B onrrre, pe3ynbrarbr Koroporo npeAcraBJIeHbI Ha prrcyHKe 4a,

ru6prlon xaxAofi rr3 Tpex Qopr (Fbr, Fbcx v G7) nupaqvrBaJrvt coBMecrHo c KaprIoM B

rpexKparHofi nonropHocrrr, Bo BropoM orrbrre (y:uc. 46) rn6pu4on Fbr nrrpaqvlBaJrvl
coBMecrHo c KapnoM B BocbMlarparnofi noBropHocrr, B TperbeM (pzc. 4s)
KapaceKapnoB r,r Kapna BbrparqlrBarru pzrAenbHo, B AByxKparHofi nonropHocrl4. Bo rcex
onbrrax BLrxr,rBaeMocrr ru6pr{AoB pa3Hrrx $oprr,r 6ura BbIrrIe, tIeM y Kapna, Macca

ceroJreTKoB Bbrrrre vilv. npr4MepHo paBHa Macce ceroJIeTKoB Kapna,

a psr6onpoAyKTr,rBHocrb - BcefAa BbIIIre, qeM y Kapna.

3uuocmoilKocmb. Ha pracynxe 5 npe.4craBJreHbl peyJlbrarbl 3LIMoBKTI foAoB[LIIbIX,

AByxroAoBrurbD( r,r rpexroAoBaJrbD( KapaceKap[oB r,r Kapfla. Kar ugsecrHo, TpyAHee Bcero

rrpoxoArlT 3r,rMoBKa roAoBr,rKoB. I,Irraenno B gToM Bo3pacre KapaceKapflbl rlpoflBrrnl4

3HatrrrreJrbno 6oree BbrcoKyro BbrxuBaeMocrb rro cpaBHeHHIo c KaprIoM. Cpeau pa3Hbrx

Sopr ru6pu4on n5rulrrefi srardocrofixocrbro o6raAaror foAoBHKI,I Fbcr, rrMeroqre
nau6onrruyro Aonro HacJreAcrBeHHocrr,r cepe6pxuoro Kapac-s. 3uruonxa pu6 crapruero
Bo3pacra rrporeKana 6naronory+ro, v pa3nwryrfl MexAy KapaceKap[aMll u KaploM
oKa3aJrr,rcb ne6o;nuruuu.

Butpat4ueauue deyxnemrcoe u mpexnemKos. Pesyrrraru pzI3HbD( onbIToB no
BhrparqrrBaH[ro AByxnerHr.rx KapaceKapnoB vr Kapla npeAcraBneHbl Ha pI{cyHKe 6.

Bo ecex onbrrax Bbrx{r.IBaeMocrb KapacexapnoB oKa3aJracb BbIIrre BbDKrrBaeMocr}r Kapna.
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fpynna llpoqeur [paBrrJrbHbrx
orneceur[

llpegcraranuoe qprcro prr6 a rpynnax

Fbcr
p:0,519

Fbr
p:0,481

8 uop$ouerpur{ecKlrx [pr,r3HaKoB

Fbcx 100,0 27 0

Fbx 100,0 0 25

Zror 100,0 27 25

5 naopQouetp[qecKr.rx [prr3HaKoB

Fbcr 100,0 27 0

Fbx 100,0 0 25

I4ror 100,0 27 25

Ta6.iruqa 5. Marpuqa rpyrrroBofi xlaccu$uxarlun rH6pHAos Fbcr pr Fbx.
Table 5. Classification matrix of Fbcrucian and Fbcarp grouping.

F
3
j
=tr
x
!
I-o
oq
L
o
CL
tr
oo
Iq
oY

8,5

7,5

6,5

5,5

4,5

3,5

2,s

1,5

Aexs2 Aexs3 Aexs4 Aexs5

AHr.r nocne nepexoAa nxqrHoK Ha nnaB

- .r - G ---l--- Fbx 
-FKapn

Puc.2. AxrusHocrr fivffaHvs. JrI{lItrHoK KapaceKapnoB H Kapfla.
Fig.2. Feeding activity of hybrid and common carp larvae.

I pa3Aen bHoe recrupoBar Hne

I coBirecrltoe TecrupoBa Hxe

't20

100

80

60

40

20

0

a

Pnc. 3. llpogolxureJrbHocrb )KH3HH rra6pra4on H Kapna (vacrr) flocJre cHH)KeHHr co.4ep)r(aHr,rt

KI,IcJIopoAa Ao 4pllrl.IqecKofi BerHr{r,IHbI (1,3 ur/n) npr.r recrrrpoBaHvrv npu 20 (a) u 5'C (6).
Fig.3. Survival duration (hours) of hybrids and common carp after decrease in oxygen concentration to
critical value (1,3 mg/l) at 20 (a) and 5'C (6).
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!l Kapn e Fbcx I Fbx El G7

Puc. 4. Pesylrrarrt pa3Hbrx orrbrroB rro Bbrparq[BaHuro ceroJrerKoB KapaceKapnoB B cpaBHenuu c
KaprroM. floxa-:areln BbrparqnBaHux ru6pugoB BbrpuDKeHbr B nporleHrax or coorBercrByrcrq[x
nora:arenefi Kaprra, nplrHrrbrx sa l00oA.
Fig. 4. Results of some trials on rearing hybrids and common carp fingerlings. Hybrid performances
measured as percentages of respective common carp values.

11

,l

trxapn EFbx EFbcx EG

Puc. 5. Peaynrrarrr 3r.rMoBKH (nuxnnaeuocrr prr6, o/o) xapacexaprloB 14

Frg. 5. Survival of hybrids and common carp (lol dunng*irrt"..
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flo cxopocrr,r pocra ru6pra4u Fbcr saMerHo orcraJrr,r or Kapra $mc 6a), oAHaKo pocnu B

ABa pa3a 6ucrpee cepe6pxnoro Kapacr (pzc. 66). Kapn raxlr(e poc 6ucrpee Arrnnol4AHbx
fr,rHoreHerr.rqecKr.rx rra6pu4on (ua20o/o, puc. 6n) 14Tpr4nnouAHbrx rz6pIa4on Fbr (puc. 6r),
oAHaKo B rrocneAHeM cJryqae flper{MyrrlecrBo Kap[a 6uro se croJrb 3HaqI{TeJIbHbIM

(ua l5%). B ycronu.nx orpaHr.rqeHHoro rrvrraHufl xorrr6uropuorvr (puc. 6g) ru1pulu Fbr
Aaxe onepeAr..rnrr Kapna rro cKopocrrr pocra (xoeQQuqrreHTy MaccoHaKonneuua).
Eonsurrafi Bec AByxnerKoB Kapna B groM onbrre o6rqcH.f,ercq pa3nruu*Mu roAoBI4KoB B

rocaAoqHoM Bece (xapnu 30 r, ru6pr{Abl - 13 r).
Ha rperreM roAy xcpr3Hlr nnoAoBurbre 4r{nnor4Aurre ru6puau (G) pe3xo 3aMeAntlor

pocr vs-ga 6o:ree paHHero, qeM y Kap[a, [oJroBoro co3peBaHu.f,. Crepumurre
Tpr{nnor4AHbre ru6pu4u npoAomraror pacru AocraroqHo 6ucrpo. B otIbITe no
Bbrparqr.rBaHraro rpexnerKoB ru6pu4u Fbr x oceHr.r Aocrrrrnu neca 859 r, a Kaprrbl - 822 r.
(uoca.4ouuHfi sec coorBercrBeHHo 180 ra 220 r.).

pH 6o

Kc pu6o
npoayrfl!rc6

g cepe6piHbr f Kapacb E FbcKffi

BUA6ff6 re Kr
asyxrdor

lI raon t Fbx I

pH60 lgnlDhfr Ee Kr
aryrrnor

lE raon I Fbx I

pH60

Puc. 6. Peeynmarrr pa3Hbrx orrbrroB rro BbrpauluBaHr{ro AByxnerHlrx KapaceKaploB I{ Kapna.

florasareru Bbrpaqr{BaHut ru6puaoB BbrpareHbr B rrporleHrax or coorBercrByloilItx lroKuBarenefr

Kapfla, npr{Hrrrblx sa 100o/o.

Fig. 6. Results of some trials on rearing hybrids and common carp during second summer of life.

Hybrid performances measured as percentages of respective common carp values.

Oco6euuocmu numaHutr KapaceKapnos. CpanHeHze rwtranvs. ru6pu4oa rI Kapna

rlpoBoAl{nu IIo I4HAeKCaM nI,IqeBOfO CXOACTBa, KoTopLIe xapaKTepI43]'IOT crerleHb

KOHKypeHIIVTT psl6 B nonplKynbType (ra6n. 6). IloxasaHo' qro nau6olnurve pasnv'rl rfl B

C[eKTpe TWTTA114A XI,IBOTHrIMI{ OpraHI43MaMI,I 14 BOAOpOCIIflMLT I'IMeeT flapa FbcK - Kapn

(21,6%),KOHKypeHrIprr MexAy ApyrI4MI{ Soprvravru rra6pra4on u KapnoM 6onee BbIpDKeHa

f+f ,SS - Sl,lg6/o). Cne.uyer orMerl4Tb, qro I4HAeKcbI flruIeBoro cxoAcrBa B yrpeHHI'Ie qacbl
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rravra/ I(AOflOlf Til::#^:I'fi '."H-*:y:l j*:x,"1,^,f ffi #I*"ill"?;:ffixffi 
';

^"^^,"1dX#:""*-"T*::ilr'.,H1i##krXlh;f ""j;:X'.Xml:T#::il"Iilr#*.l""ffilrffi :xH::dfo :Tii#T"J#*5m:xJ:Thi*ffil:ffi"I1.l,*fiH::$iH :i:Tft*H *:"-* ;::ffi:H "; ##::;
*::.:;*X#:i.H:Kff ?TXH#."l;;ffi ;;;;;;oircnoco6'ocrl'IurulqeBol.

AKTI4BHOCTI'I.

Ta6.ruua 6. r4uAercsr ""*::::^::"#*ig*.t"^t 
pa3HbIMI'I *"n:*t.:t:]-::::::

'Iaortrua r'' rrnAv\v"..:;.; 
Lr rroc]Ie KopMneHIu' ^ ^-AL6+a'Fen hvbrids and common

itjilt',kinrumxxpff ;",l,:ff iH""hvbridsrormsandbetweenhvbr
^--T-^:::;1aDle O. 'ruwu r!rr"'*---'

il-u"tot" and after feeding gepe:81 CpeAsee

gepe: 8 q Cnengee fp}'IIrq
60,3 50,37fpytttta KaPII 40,44

26,32 56,77 41,55G7 G7
26,10

1 1,48 40,73Fbcr
66,15 55,56

Kapq

G'I 44,97 Fbcr
48,02

46,18 49,85Fbt<

66,00 5'1,79
Kapil

Fbcx 49,58 Fbx
Fbx HozeHemuqecKvx caJvloK

carp

-:;-"npody**u"'o'cnoco6uocmudunnouduutxzuHozeHeutrutew'rtq"

florosaq 3perrocrb y caMoK o"11_2^1o"srx rra6praoo" rurtynaer B qerblpexroAoBarloM

Bo3pacre. Bocnpoi.BoAcrBo yopia"" otyttt'*"t"" c lroMolrlbro MeroAa

r4HAyqr,rpo"u""o.o,-ri-"il"""ru. flnx aroro urpy rra6pu'uon oceMeH''rcT reHeTI'rtIecKI'I

r,rHaKrr.rB'rpo"u"rorl "'""""^"-" 
vo-o6ryue'rfl crrepM#,;" Aa-nssefiureu uury6r,pyror

no o6rqenpranrrrbrM B KapnoBoAct""";'";;il' npt Bocnpol'I3BoAcrBe ru6pulon B

KaxAoM roKorIeHrI'I npoBoAI4nI'I t"",t:"-::"1i":#:"top"o crr)^Iat{x I4HAI'IBrIAyanrHsrfi)

G6.

KaxAOM rloK()Jlsnr4|.l rrl/vpvh'^---

or6op n o KoMITJIe*"y p tttpoAyKTI'IBHbIx noKa3areJleu'

Kax sLrAHo us ra6r ut\tt 7, or6op Ha IIp.ortxeHI4I',I uIecTI{ IIOKOJIeuufi npunel tt

3Har{uTeflbHoMy yryrqueHl{Io TaKI'IX no**U"ntfi' *an non"Uttt"O QeprUfffUftX pU6 U

orHocr,rreJrrnar pa6oqat nnoAoBl,rocTb. Eclu n F1 SepruJIbHbIMI'I 6rtlU JII4III' eAI'IHI4r{HbIe

prr6g, ro B G3 rr flOCneA),IOIIIl{X noKoneHI4JIX npaKTl',rtlecKl4 ":: 
caMKI4 IIOCJIe

runoSusapnofr uHteKUHI4 orAaroT llKpy. Koluqecrso npoAyllupyerraOfi CaMKaMI4 I'IKpbI

Bo3pocno 6olee r{eM B ABa pa3a, y .uto* G3-G6 BeJII{qI'IHa oTHOcI'ITeJIrnOfi pa6Ouefi

uno.rloBt4Tocrl,I AocrL{rJIa 3uaveuufi, 6ilasxflx K TaKoBbIM y Kapla. -ffiUernerru y
KapaceKaproB npuMepHo B 1,5 pasa KpynHee, qeM y Kapfla: ecnl{ B I r urpu Kapla
coAepxcurcc 800-900 rt4rl, ro n I r ru6pu[r'oia r.rKpbr ux Hacr{urblBaerct se 6olee 700 ur.
B psAy noroneuufi cyilIecrBeHHo Bo3pocJra rapr(e BbDKuBaeMocrb rLrHoreHerI{qecKHX
ervr6pnouon u srvr6puoHoB or Bo3BparHbD( crpequnauufi.

oECyxAEH14E
Hacrosqee uccneAoBaHl{e npoBeAeHo B cBr3r.r c noAroroercofi Marepr4iuroB \nfl
anpo6aqNu KapaceKaprloB B KaqecrBe HoBofo ceneKrlt4oHHoro Aocrvt)Kelut. B ueroAurax
no ucIIbITaHI'Irc ceJIeKIITIoHHbD( Aocruxenufi Ha orJlr.rqrrMocrb, o.quopoAHocrb vl
cra6unrnocrb I4cnoJlb3yerct KoMnJreKc orrpeAeneHnux rr,ropSoMerpr,rrrecKr,rx [pr{3HaKoB.
Heo6xorurrao 6sIlo roryill,ITb l,ropSonornlrecKyro xapaKTeprlcrr4Ky Bo3BparHbx
rpurrnor{AHrx ru6pu4on Fbcrc u Fbx tro raKrrM [pr{3HaKaM.
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Ta6.nnqa T. Penpolvrrvrn*r.rc rnr.^^^_^ -Table ?.n;;;;;#,-rrrBHhle rloK:Barerlrr 
{H}914n'x caMo1 x.- : properties ordiproid hybrid ;";;ilil;T#:::"::Tll:'"'* noxoreHzn

floroaeHne

Kon-sor
pu6 c

aHOMa_

JIHgMU

roaap, %o

from vario u, g"n.ru'rtn..
Kon-so
caMoK,

OTAABluE

xnrcpy,yo

OrHoc.
pa6.

nnoAo-
BI,ITOCTb,

r/xr

tlHcno ruu
n I r zr<prr

Ouno,qorsopeHr.re,

%

BrxoA
HOpM€rnbHbrx

ttwqnvox,yo

G2 Fbx3 G2 Fbx3tt 882 3.0
GI

.t5 7 70812,6 85.1 54,9
JU.Y 43,6 29? ))1

3,3 75,3 82,9
G3

yo,) 64,9 642
6%

45,9 48,0
JrI 99,0 77') 65,6 ?3,0 59,1 44?\JJ 0.0 96,2 85,0 61 ,1 62,3G6 le, / 700 75,9U'U 100,0 1)< 79,4 80,3552 76,0PrMeqaHr{e; , _ onpe, 86,7 86,5Aerrsru y prr6

II

i:ill j:T:ffi#.":ru:#;i*Vry,ffi .,#::H:l;ffi"m
- - Native common carp sperm. - )perrn was genetically inactivated with

Mop Q oaor u\ ecKufr aHaJrr4 3 r
"upu*t"p"u B'rcoxas creneHb 

IoKa3ilJI' tITo rrt rpvnnoHAHbIX Bo3BpaTnsx ra6pzAon
uop Q ouirp'qecKLrM nprr3 Har(aM 

"4j."]:ffi 

.'r"u;i' 
" TilLT *m*r*#xpa3o,rqarcrcq Mex(Ay co60fi no t i 

^ i: npr.ru*o"'#op60r"nu. .'o*u.u"a Bo3MoxHocrb;ffiK.ffiHq uKalrvu ;il;;""* rr'r6pzAos 
ro KoMnrreKcy anQopuarrrBHbrx

fro ."*t_ ;o#:H:":;Tffi::#" ::::r::,,"o"o1" 
*,,u

ffi :n::,"::T;lxsg,Fb*cr;,;;!nxil.,il:.ti1ff;,:1?#::
pu6oxosarcrs.H;or rleHgocrr4. 

|alorc{ B rronBy KapaceKaploB c ror{Ka 3peHur ux
ffr[emerru y Kapace*aprroB rpr4MepHo n 1,5 pasa KpyrHee, qeM y Kapna(cle4crnue ux AllnnozA'ocrra). coorsercrBeHHo Lr r'quH'u ru6pngoB rarcKe r(pyrHeeJII'IqI{HOK Kapla' AxrusHocrb nI'ITaHLIt JIrqI,rHoK ru6pu4or cyilIecrBeHHo Bbrrrre, rreM ynuql{HoK KapIIa' 3ru oco6eHHocrl{ nFrI{HoK o6ycnanivBaror craproBbre npe'rMyrqecrBa

KapacgKaprroB IIepeA KapnoM y)r(e B HaqaJrbHbrfi nepzoA Bbrparqr.rBaHrzlr.

EIrIe oAHuM [penMyxlecrBoM ru6pz4on flBrse'rcfl ux 6oree BhrcoKiur novcKoBat
cuoco6Hocrr ttpu nr4TaHW ecrecrseunofi nvrqefi, B ToM rrucne Hoqbro (Banauron,
Tarzpona, 20II; MaMoHr:oezv Ep.,20ll).I4u1excsr rrr4rrleBoro cxoAcrBa Mexqy KapnoM

I{ pa3HbrMu Sopl,rarrara ru6pugoB noKiL3brBaror, qro nr{uleBar KoHKypeHrIr{r MexAy Hr4Mr,r

AocraroqHo HeBeJruKa (He npeBbrrrraer 50%). Cnexrp r'vIraHvle KapaceKapnos 6oree

pasHoo6paseH, rreM y Kapna, KaK Ha rrepBoM (Barauron, Tarupona, 20ll), rax 14 BropoM

(MalaonroBa 14 Ap. 2011) roAax xr.r3Hrr, npu oroM Kapr rlorpe6r-fler 6oluue rcou6uxopua.

Pa^grr,r.rus B xapaKTepe ilvffa:H]/'fl KapaceKaplroB vI Kapfla [o3Borqer rlon) {arb

AononHI,ITenbHyIo[poAyKIII,IrcnpuBbIpaIqI{BaHvuBnonl{KynbType.
Bce Soprr,ru ru6pu.qoB ro cpaBHeHIIIo c KapnoM 6onee ycrofruunu r .Ue0uqHry

Kr.rcJropoAa. Cp.A" pa3Hblx 6opt ru6pugon ycrofiuueocrb K 4eSuqury KlIcnopoAa reM

""ra", 
qeu 6ongue Aont HacJIeAcTBeHHocTH cepe6panoro Kapact, rrprr erou ru6pugrt

Fbcr, KaK r,r Kapacb, cnoco6sst x anaepo6HoMy AbIxaHI'Irc (Ealauon, Pexy6parcrufi,

2011).

Kax .UunlOI,IAHbIe rI,IHoreHeTI,IqeCKI,Ie, TaK 14 TpHnnOI'IAUste ru6pulsl FbCr n Fbrc

3Haqr,rTeJrbHo npeBocxoMT Kapna no BbIxI'IBaeMocTI4 Ha IIepBoM I{ BTOpoM roAax }KI'I3HI4'
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TPnilrotrIHbIE fI{EPI4lFr CEPEEPTHOfO KAPACT C KAPITOM

Oco6enno qpKo 3To nporBrcercfl B ne6naronpxrrHbrx rnfl Kapfla ycJIoBI{tx
BbrparrlHBaHr{{.

flo cKopocrrr pocra Ha nepBoM ro4y xr{3uu ru6puAbr He ycryrraror Kapry,
a B HeKoropbD( cnlrqarx vt onepexaror ero. Ha BTopoM roAy xL{3HLI Kapn B

6laronpxxrHbrx ycnoBrdrx BbrpauvtBaunfl. 3aMerHo onepe)Kaer ru6pIa4on no cKopocrl{
pocra, oAHaKo rrpu yxyArrreHr,ru yc.uonuft BbrparrluBaHlrs orcraBaHlae ru6pu4on rro

cKopocrr{ pocra KoMrreHcr4pyercfl 3a crrer nyrruefi BbDrr,rBaeMocrr,r r4 rro3BoJurer rroJrf{arb
BbrcoKr4e rroKa3arenu pu6onpoAyKTr4BHocru. BaxHo orMeruTb rarcKe xoporuufi TeMl
pocra ru6pn4on Fbcx, Koroprre 3HarrurerLHo rrpeBocxoA.rrr no groMy npr{3HaKy
cepe6pxnoro Kapacq.

Hau6oree cnoxnsrfi nepr4oA xr.r3Hrr - 3HMoBKa ceroJrerKoB - TaKxe 6onee
6naronpurrHo nporeKaer y KapaceKapnoB, rITo cBf,3aHo c r.rx Bblcoxofi xvsHecrofixocrrro,
B ToM qplcne ycrofruunocrblo K 4e$raqnry KucnopoAa, )'HacJreAoeaHuofi or cepe6pqHoro
Kapacfl.

B qelou MoxHo orMerI,ITb, rITo y pa3Hbrx Sopr rz6pu4on cKopocrb pocra reM
BbIIrIe, 'reN,I 6omlxe Aont HacneAcrBeHHocrr4 Kapna, a xu3Hecrofircocrr (artxunaeuocrr
JIeroM u suMroir, ycrofi.runocrb K geQraqzry KucnopoAa) nrnue y ru6pn4oe c 6omuefi
Ao.neft HacJIeAcrBeHHocr[ cepe6pxHoro Kapacq. OAsaxo 3Ta 3aKoHoMepHocrb Mo)rcer
Hapylrlarbc.f,, KaK, HanpHMep, ero 6ruo B oAHoM H3 orrbrroB rro Bhrparrlr,rBaHluo ceroJlerKoB
B oqeHb xapKoe Jlero, KorAa nalr6onee ycrofivunue K 3aMopHbrM ycnoBr{rM BblparrluBanva
rv6pIa4sI Fbcx o6orHanrr Kap[a 14 rpyrr4x ru6pra4oB He roJrbKo no Bbrxct4BaeMocrr{. Ho r.r

no cKopocrr.r pocra (pHc. 3n).

Cerexqzx caMorc Ar..r[nor4AHbx rlr6pn4on Ha yn) {ilreHue penpoAyrruruoff
cuoco6nocrl,I oKa3iLllacb oveHb ycneruuofi (m6n. 7). Ectru B nepBoM noKoJreHuu (Fl)
Konl4qecrBo Sepru-utnrrx prr6 6stro oqeHb ue6olrurul,r, To yltce B TperbeM
rI4HOfeHeTIArIecKoM nOKOJIeHLIU AOns nnoAoBr4Tbrx pu6 npu6ma3r{nacb x 100%. B erorrr xe
IOKOJI0HLII, oqeBI4AHo, AocTurna MaKcI{M)Ma u pa6ovax nnoAoBkrTocTb ra6pugHtx
caMoK. B cne4yroqrlx rrrHoreHer[rrecKux noKoJreHuxx, G5 w G6, Ha6nroAa-nu AanrHefiuree
ynlrqlreHl'Ie raKofo BzDKHoro noKa3areJrl KaK BbDKLrBaeMocrb av6puonoB, qro cBr3aHHo c
[ocreneHHblM yMeHbIIreHI4eM ronv He)Ku3Hec[oco6grx aHeynnouAgbD( faMer.
Io-nuAuruouy, y MHorvx cavox G6 ux KoJrHrIecrBo y)Ke Mr,rHLIMaJIbHo, [ocKoJrbKy
cpe4uufr BbrxoA HopMaJIbHbIX JrHqI,rHoK y Hux npulrtuzuncx K 87%. Brrcrpar ;
e0SexrnnHa.fl ceJleKgux rulpuAHblx caMoK rro [pLt3HaKaM [noAoBHTocTH, BeporrHo,
cBq3aHa c KJIOHanbHbIM XapalffepoM HacneAoBaHHt B uH$LrBr4IyuurbHbrx
fI{HofeHerI4gecKI'IX noroMcrBax. OarruqecKH MhI uMerrvt Aeno c or6oporr,r gav6onee
nnoAoBllTbx KJIoHoB. Eulo 6sr unrepecHo I4ccneAoBarb crpyKTypy craAa rz6pN4on
ce,4bMolo IIoKoJIeHI'It rl,IHoreHe3a, Koropoe Moxer 6rmr npegcraBneHo oqeHb ne6onrilrravrqI{cJIoM KJIOHOB. B [onb3y gToro [peAloJlo)r(eHnr roBopf,T TaKxe AaHHbIe
rr'lopQonorHqecKoro aHalru3a, rotopufi rroKa3uln BbrcoKyro creleHb BHyrpmpylnonofr
oAHopoAHo crkr y Bo3BparHbrx ru6pz4on.

llonyreHnble pe3yJlbrarbl Aaror Bo3MoxHocrb onpeAeJr[Tb ocHoBgbre Ha[paBneHr,rt
p u 6 ox osr fi crB eH H or o ll c rr oJrb3 o B aHr4A Kap ac e Kaprr oB.

Tpunlou4nrte ru6pu4rr Moryr 6rnr c ycilexoM r.rc[oJrb3oBaHhr B KaqecrBe
o6rexroe BhIpaIrIHBaH[t B Tex cff''traflx, KorAa Kapn noKa3brBaer noHrDKeHHyro
BblxvBaeMocrb (sa cr{er 6onesnefi, 3aMopHbD( ycnowlfi u r.[.). flpegcrauaercx
nepcleKTI'IBHbIM Hcnonb3oBauue ru6pvpoB Ana sapsr6neHur ecrecrBeggbrx BoAoeMoB.
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a TarcKe BoAoeMoB KoMrrJreKcHoro Ha3HarreHI,Iq, [ppr4FarluoHHbD(, oqficrHbD(,
ceJlbcKoxo3qficrBeHHbD( ra r.r., Koropbre B Hacrotulee BpeMrr eqe cna6o ocBoeHbl B

pn6onognoM orHorx envrvl

CosNaecil{oe BblparqlrBaHrre rpr{ilnonAHrrx rz6pilAoB B ilon}rKynbrype c KapnoM

no3Bon{er yBenr{qurb prr6onpo4yrrr.rBHocrb 3a cqer 6onee rroJrHoro ncrroJrb3oBaHlr.a

ecrecrBeHuofi xoprvrosoff 6a3rr.

llepcnerrzBHo BbrparrluBanne rpr{nnor,rAHrrx ru6pugoe Fbcx BMecro cepe6pxHoro
Kapact B 3aMopHbrx HeMenr{opprpoBaHHbrx BoAoeMtx, B ToM rII4cJre B o3epax.

fu6pugoe MoxHo r4crroJrb3oBarb p.nfl eapsr6renux HecrIycKHbIx BoAoeMoB,

T.K. r4x crepr{nbHocrb tIo3BoJI[r prs6exam 6ecroHrpoJlbHoro Hepecra.

fu6pra4rr cepe6p*roro Kapacr c KaprroM rrpeAcraBntror xopouyro aJlbrepHarl4By

cmarry 14 Kapny B KarrecrBe o6rexra sapsr6leuus ecrecrBeHHblx Bo.qoeMOB I{enrpansnofi

H lOxnofi q acrr,r P occufi cxofi (D eaep aU Avr, :a.irx'AaroilIrlxcfl B p eKoH crpYKIIun uxruoQ ayHH

r.r noBbrrrleuuu prt6onpoAyKTl4BHocrl4.

O6rrqno Kapn LrnH ca3aH npeAnararorc . AJrs. aapst6neuufl, KorAa B BoAoeMe I'IMeer

Mecro HeAocraroK rrr4cJreHHocrr/r a6opnreHnrx prr6-6enro$aron r4lrv neo6xoAutvto

rroBbrct4Tb pu6oupo4yKTr{BHocrb BoAoeMa 3a crler BceneHI4JI 6olee [poAyKTI'IBHbrx BI'IAOB.

OAgaxo Bo3MoxHocrr4 npor43BoAcrBa flocaAor{Horo Marepl4aJla BoJlxcKoro ca3aHa BecbMa

orpaHrrqeHbr, a saprr6renue ecrecrBeHHblx orKpblTbrx BoAoeMoB 6acceitsa Bolrn
KynbrypHbrM KaproM Helr{eJrareJrbHo r,r3-3a Bo3Mox{Hofi ero ru6puguzaquu c BoJIxcKIIM

ca3aHoMlI,KaKCne,[crBue,3acopeHrrqnonynsqul4nocneAHero.

tr{cnontsosaHr,re crepr,rnbHbrx oop* KapaceKaprloB cHI,IMaer 3To orpaHl4qeHl4e.

Kapacerapnsr KaK o6rer<isr sapsr6renur ecrecrBeHHbrx BoAoeMoB A4)KO 6o-nee

npeAnoqrr,rreJrbHbr, qeM ca3aH HJrrl Kapn, nocKonbKy onu o6naAaror Jrytllrrefi arrueHocrbto

rvrralvrfl r,I rroprcKoBofi cnoco6Hocrbro, 6olee errcoxofi xl'I3Hecrroco6nocrb}o (sa cuer

ycrofiuunocrH K ea6oJleeaHuqN,I Lr geQr'rqury Kl4cnopoAa' 3l'IMocrofirocru)'

ilo ycrofivrrBocrl,I r gesraqHry Kl4cnopoAa KapaceKapnbl upu6lttxarorc.fl r cepe6p'aHoMy

Kapacrc, a no cKopocTl{ pocTa HaMHoro [peBocxoAtr ero.

flpOueno4CrnO pg6onoCaAOrIHOro MaTepI43.1la KapaceKaploB (cerolerxon,

1OAOBIIKOB, AByxnerxOn) SKOHOMIaTISCKU 6Olee BbIrO.qHO, rIeM npOIa3BOACTBO

p sr 6 ou o caA or{H oro v'ar epn ana K ap rr a vnr4 c a3 ana.

Taxuvr o6pa:ou, MolcHo peKoMeHAoBarb prt6onoca.4oqnrrft MarepI4aII crepl{nbHblx

Qopr KapaceKapnoB g.ns peKoHcTpyKIIHI4 raxruoQayHst ecTecTBeHHbIX BoAoeMoB B

KaqecrBe anLTepHarI4BbI KynbrypHoMy Kapfly' BoJDKcKoMy ca3aHy uln cepe6pqHoMy

Kapacrc.

OAnaxo prMeroulaqcr B HarrreM pacnopffKeuvrr $krrrnol4AHat TIJIOAOBLITa,I Qopua

KapaceKapna orKpblBaer eIIIe oAIaH cnoco6 peKoHcrpyKIIIII{ plxruoSaynu, xoroprrft urr

Ha3BaJII{ cnoc o6 ou p enpoAyKTrlBuoro ryrII{Ka.

IrlcnonrsosaHr.re creplrnbHbrx oopr nOJTHOCTbIO I4CKJIIOqaer BepoqrHocrb

6ecr<onrpoJrbHoro Hepecra, oAHaKO rpe6yer pefyJlflpHoro noflonHeH.r4fl VtX tILICTeHHOCTI4 B

BOAOSM9, r{TO yBenurII4BaeT CTOI,IMOCTI MenI{OpaTI''IBHbIX pa6Or' BOSMOXeH ApyrOil

Bapr{aHT: :aprr6larr BoAoeMbr [ocaAorrHbrM Marepnanou (ruruzuKaMl4, cefoJlerKaMv vrrvr

,o1o""*utt) rnoAoBt4Tofi AunnollAHofi Soprnrn KapaceKapla' flocne AocrIIXeHrt

norOsOfi 3penocTll CaMKI,I KapaceKapna 6ygyr )qacTBoBaTb B HepeCTe c caMIIaMI4

cepe6pxHoro Kapac.fl u/unv ca3a]Ha (rapna). Brtcoras rnoAoBI4rOCTb ALInIOI4AHbIX CaMOK
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o6ecne.rNr ,qocraroqHo BblcoKyro qucneHHocrb rroroMctna. CreAyer orMerl4Tb, r{To B

BoAoeMix rora Poccur4 B Hacrosrqee BpeMfl orMerraercs gKcnaHcla-tr ABynonofi Qoprr,rrr
cepe6pxnoro Kapact, v3lrurrr:ofls, qucJreHHocrb Koropofo uacro HelceJrareJrbHa.

Kax noKa3aJII4 Halrnr orrbrrbr, Al{nnor4AHbre caMKr,r KapaceKapna coxpaHrrror
cnoco6uocrb K ecrecrBeHHoMy Hepecry v npv leururrfvtu B [pyAy caMIIoB lrapna 14

cepe6prHoro Kapacr Hepecrqrcs c o6ouvu,r Br4,{aMr.r.

B pe3ynbrare B BoAoeMe npla peryn-flpHoM Hepecre Ar4nJIoLrIHbrx caMoK

KapaceKapna 6ylyl Bocnporr3BoAr4Tbcr ero crepr4nbHble rpvnnouAHble Qopuu,
o6naAaroulpre BbrcoKofi xugnecuoco6socrrrc ll aAa[THpoBaHHbre K ycnoBr.I.f,M AaHHofo
BoAoeMa. OAnaxo [poAonxureJrbHocrb caMocro.f,TeJlbHoro Boc[poLI3BoAcrBa rIa6pu4oe
6yler orpaHnr{eHa roJrbKo oAHofi reHeparlr4efi nroAonarofi Qopuu. Bes cBoeBpeMeHHoro
ee nororHeHr4q nonyJu{rlur KapaceKapnoB B BoAoeMe qepe3 HecKoJrbxo Jrer 6yaer
ilcqepnaHa. Ouenu4no, irro raKar cprryarrLrr Aaer Bo3MoxHocrb perynupoBarb
rrucreHHocrb KapaceKap[oBbD( ru6pu4on B BoAoeMe 3a cqer MaHulynl4poBaHr.rt
KoJrurre crB oM rrocaAor{Horo Marcpuana Ar,rlnor4AH ofi nroAoslarofi $ opurr.
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TRIPLOID CRUCIAN CARP X COMMON CARP HYBRIDS
AS A NEW SPECIES FOR AQUACULTURE

@ 2012 y. A.V. Recoubratsky, E.V. Ivanekha, D.A. Balashov,
L.N. Duma, V.V. Duma, K.V. Kovalev

All-Russian Research Institute of Freshwater Fisheries, Rybnoe, Moscow area
Principal results of a long-term investigation of crucian carp x common carp
hybrids possessing various proportions of parental species inheritance (diploid
and triploid backcross forms) have been presented. Morphological analysis
allowed different hybrid forms to be distinguished. Performance of hybrids
(some biological and commercial characteristics of one- and two-year old fish
and fecundity of adult diploid females) has been described. Potentials of various
forms of hybrids in aquaculture and for stocking inland waters have been
discussed.
Keywords: crucian carp x common ca{p hybrids, gynogenesis, triploid,
morphometric characters, comm erc i al perform ance, fecundity.
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