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flpuee4eurr MeroAbr ceneKrlr,roHHofi orleHKr.r KapnoBblx pbl6 Ha rutll4HoqHofi
cra4vfi4 pa3Burus. [aua orIeHKa vr^4r4Bpr1yanbHbrx rroroMcrB Kapna rro
aAanrr.rBHbrM xapaKTepracrr4KaM paHHr4x craruit pa3Bvrvfl. llorcaraHa
Bo3Mox(Hocrb npoBeAenuq or6opa nyqrxnx noroMcre prr6 ycrofir{uBblx K

cTpeccy c qenbro reHeTr4qecKoro yn) {rxeH}rr oTBoAoK no TIpOAyKTI4BHLIM

noKa3areJrrM. Oupe4ereubr AocroBepHbre orrr4rlr4t ceroJleroK oro6paHHblx

fpyrfl rro KoMrrJrexcy rrrop $ oMerpr4qecKr4x rrpI,I3HaKoB.

Rnnqeearc cro6a: Kapn, Bblxc4BaeMocrb rlplt o6essoxusanpr4, aKTI4BHocrb

rrvrranvrs,, Ar'tcKpr,rMr{HagrHufi aHzr,rr}r3, psl6oupog)aKTuBHocrb, npI43HaKu

uop$orrana.

BBEIEHI4E

CosAaHl,te MeroAoB ceneKIII,II4 HanpaBneHHbD( Ha [oBbIIIreHLIe aAalrallploHHoro
IIOTOHUI{ZLIa B yCnOBI,IqX MeHsrcUIerOCq |I{ApOXLIMI/ILIOCKO|O pexl{Ma, u BbIxLIBaeMocTI4

lpr4 crpeccoBoM r,rrvtfl:e'vrr4 He6naronpurrrHbD( Qamopon BoAHofi cpeAbr LI TexHoreHHoM

Bo3AeficrBr4lr, Heo6xoAr4Mo Ailfl ycnerrrHoro v s$serrunHoro pa3Bvr'tr4fl pbl6Horo

xo3sficrBa. CyrUecrByroulr4e rpaAurlr4oHHbre cIacreMbl oIIeHKI4 HoBbIx ceneKIII4oHHbD(

4ocrzxenufi B pbr6oBoAcrBe ocHoBaHbr Ha rloJr1nreHvl4 vI cpaBHeHI,IH AaHHbD(

npoAyKTHBHbD( rroKzt3arenefi 14 Bbrlrr4BaeMocrn orBoAoK no LlcreqeHrrl4 SI,IKcI,IpoBaHHoI'o

rrpoMex)"TKa BpeMeHu. B ceneKrlr{r4 npr4HflTo xapaKTeprl3oBarb cKopocrb pocra I'I TOMII

pa3Bprrr fl HoBofi ilpoAyKrlr4rl Ha BTopoM roAy BbIpaIqI.rBaHvt-L a npoAyKTIaBHbIe rroKa3areJlr{

(reneparunHbre OyHKrIutr) - no Mepe co3peBaHufl rr Bo BpeMt npoBeAeHI,It HepecroBofi

KoMnaHI4r.r. CoornercrBeHHo, 3Tra ycnoBllt yAnuHqlor cenerquonnrrft ilpoqecc,

yB enn qr,IBarcT CTOI,IMOCTb 3 aTpaT Ant AocTI4 )KgHI,,.S, KOHeqH oro p e3ynbTaTa.

Panee 6ula noKa3aHa Bo3Moluocrb npeo6pa3oBanvfl reHerl4rrecKrr

o6yclonnenuofi ycrofiuunocru pbr6 K AeficrBI.IIo He6naronpl4qrHbrx $axropon MeroAaMI'I

ceneKrlr{r,r (Culaonon, 1989; Karaconos, fturtpfl, 1989). Kprarepufi BbDKIaBaeMocrI4 pbl6

npu crpeccoBoM Bo3AeficrBr4rr y MoJroAr4 pu6, onpeAeJuler Bblxl{BaeMocrb 14

lpoAyKTlrBHocrb Ha 6onee no3AHr{x 3Tarlax pa3Bv'rufl (JlorvrarnHa, rlepnoporoB, 1997;

CuvroHoe v Ap.,2008).
B HacrosuleM coo6lqenfiu trpvrBeAeHbr pe3ynbraTbl oIIeHKI{ BbDKI4BaeMocTI'I Ha

Jrr{qlrHoqHoit cta4uu, c rleJlbro npoBeAeHI4-rI ceneKIII,II4 Ha noBbIIIreHLIe [poAyKIIrroHHbIX

rroKa3areneft y Kap[oBbrx pu6. Ana-nusupylorct pbI6oBoAHbIe rloKa3arenl4 v

Mop$onofr.rqecKr,re xapaKTepracrr,rKrr ceroneroK [oJrf{eHHblx or rroroMcrB, Koropble

u1aerrr4 rrper.rMlrrlecrBo no ycrofrquBocrl,I K crpeccy Ha paHHI4x cral.vsxpa3Bvrr4fl.
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OTBOP KAPNA IIO BbIXI,IB AEMOCTI4 14 IPONYKTIIBHOCTI,I

MATEPI4AJI 14 METOAI4KA

Pa6ora npoBeAeHa Ha 3KcrepuMeHrzlrrbuofi npy.uonofi 6ase OfyII BHI4I4IIPX
s 2010-2011 rr. B raqecree o6rerra uccneaoBaHr,rr [crroJrb3oBaJrr4cb .ueBcrb noroMcrB
3afopcKoro Kap[a rroJrr{eHHbre oT froJrHofo .quzlJrnenbHoro cKperIII4BaHvfl fTATI4.JIeTIlvIx

nporr3BoAr4rerefi [o cxeMe 3 cauxu na 3 cauqa. llpozrno4vrrelrvt 6ruu 3apaHee rloMeqeHbl

Kpacr{TeneM HoMepaMu 5, 7 u 9. B Ha3BaHr.re rroroMcrBa BXoArrn HoMep caMKI4 I,I HoMep

caMrla (5x5, 5x7 a r.A.).

llpu npoBeAeHr4r4 r.rHAuBr4AyrurbHbrx crcpequnaruafr LrKpa 3aropcKoro Kapna

noMerrraJracb B arrrraparsr Befica (rpu noBropHocru). O4noBpeMeHHo onJloAorBopeHl{e
t4Kpbr flpoBoAr,rnu v B qarxKirx llerpu B n-arnrparHofi [oBTopHocrI,I p^ns. Kaxloro
IIOTOMCTBA.

XaparrepncruKt4 rroroMcrB (cz6con) orleHrrBaJrr.r rro pe3ynbrararr,r eru6prloHanbHoro
pa3Br4Trtfl, rro crpeccoycrofi.runocrr4 v no aKTr{BHocrr,r nI4TaHvIs, rvlrvrnoK KapnoBblx pu6.

B KarrecrBe orIeHKr{ sosAeficrer4r crpeccoBoro Qarcropa laclroJlb3oBiurll MeroA
o6eseoxusaHnfl rrttrvtnor (CrarvroHoB r4 ap., 2008). !.ls groro qepe3 Tpr4 p'Hfl nocne ee

BbrnynneHnfl r4g r4Kpbr r{ nepexoAa Ha aKTr,rBHoe rrJraBaHve, B Ter{eHrre 40-50 rrrun.

npoBoAr4nr4 gKc[o3r4rlr4ro MoJroAr4 B Bo3AyrrrHoM flpocrpaHcrBe Ha MeJrKo.fl.reucrofi cerKe,
pacnono)Kennofi Ha paccroflHvtu or 1 ao 5 cM or nognofi noBepxHocru. 3areu nlFrr,rHxy

nepeHocunlr B BoAH)'ro cpeAy r4 qepe3 24 u onperens,nv BbDKHBaeMocru. Tecrl4poBaHr{e

Jrr4q r4HoK rrpoB oAl,rnu o,{HoBp eMeHH o An-fl B cex rroToMcTB.

OlpegeleHue aKTIaBHocrH nr4Ta:alas. JIr{rII/rHoK npoBoA}Inu qepe3 cytKl{ flocJle
nosBJreHr4.rr y Hlax [JraBareJlbHofo rDrcbrpr. flo4nuxHyro MonoAb rIoMeIrIarII4 B qaIIrKI,I

flerpn, 3areM 4o6asnsrm us6rrroqHoe Kort4rrecrBo cyxllx tl{u apreMrlla. r{epes 5 uuu.
JrprquHoK Suxcupona-uu cnprproM 14 noA 6Huoryn-rporvr npocqrrrblBaJlpr KoJII,IqecrBo

3alJroqeHHbrx rHrI. IIo norryrueHHbrM AaHHbrM Ant KtuKAofo rroroMcrBa paccqr4TbrBturu

aKT[BHocrb [HTaHr.rr JILMI4HoK (Karaconon, .{eueurren, I 996).

lttx 4a-nsnefiurero BblpailIuBaHus r,rcrroJrb3oBtlflu noroMcrBa I,IMerouII4e

npeHMyrqecTBa no BbDKr4BaeMocTr.r Jrr,rqr.rHoK. onrrr no npyAoBoMy BbIpaIIII4BaHI-Irc

npoBoAr{nr4 pa3AenbHo B Tpex rroBTopHocr.f,x B Herrry6oxux HarynbHblx npyAax coBMecrHo
c Qouonurra rp1'nnofi psr6 (mruuHKr,r raKofo xe Bo3pacra, KaK I4 orIbITHalI, Ho I4MeloilIat
pas6pocanuufi ueuryfi.{arrrfi rroKpoB, B orJrr,rqr4e or rronHocrrro ueuryfiqarofi onuruofi).
@ononas rpyflrla cnyxilna Anr KoppeKrrr{u pu6onognbrx pe3ynbraroB BbIparTII4BaHvrs., AIrs,

r.rcKrroqeHur $arropaBJrvrnnr4fl, ycnonufi rpyAa Ha pocr MoJIoAI{ (Karacouon, llo44y6uar,
2005). KonrporeM cJrylxr{na MonoAb, rroJr]^{eHHafl or MaccoBoro cKpelrluBaHr,rrr rpex
caMoK r,r Tpex caMrIoB, KoTopbre HcrroJrb3oBaJprcb v !.nA [onyqeHl4rl r4H[uBr4[yaJrbHbrx

TIOTOMCTB.

llpu oceHHeM o6roee [poBoAHnH noJrHoe rraopQouerplr.recKoe onl4caHr{e
ceforreroK (flpae4nn, 1966) no MeroAy B.M. CrarvroHoBa u A.B. llo4gy6Hofi (CuuoHon,
flo4gy6Har, 20II). Onpegereune paumuuir MexAy orrbrrHbrMrr vt KoHTponbHbrMr.r

orBoAKaMv npoBoAr4nra rro 3HaqeHr4rM paccroflHr4fl Maxoroso6uca Mex4y HrrMrr

(Curr,roHon, 2007). flonyrennbre pe3ynbrarbr floABepfturr.r crarrrcrl,ttlecxofi o6pa6orre,
r4cnonmyq rraKer rrporpaMM STATISTICA 6.

PE3YJIbTATbI
I,Is nonyreHHbrx AaHHbx cneAyer, .rro elr6puoHaJlbHoe pa3BlITI{e B qallrKax llerpra

iloKa3aJro 6onee Hr{3Kr,re pe3ynrrarbr, qeM npr.r 3aBoAcKoM clroco6e znxy6aqrau (ra6n. 1).
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CZMOHOB B.M., BIIHOfPA.4OB E.B.

Ta6lnqa 1. florasarervpa3Burvts. HKpLr npu raHry6aquu B arraparax Beftca r qarrrKax flerpu.
Table 1. Indices of eggs development at the incubation in Veiss apparatus and Petri dishes.

fpynna Ko:r-eo
r,rKprlHoK B

aIIIIapaTe
Befica

OnnogornopeHr,re B

aI][apaTe
Beircao/o

Ouro.4oraopeHr,re B

lrarrrK€rx flerpu, Yo

Buxo4 r[qI,rHoK B qaruKax

llerpr.r
%

5x5 195000 84 94,02+2,21 47,74+11,56

5x7 101400 89 91,89+5,17 62,07+13,66

5x9 1 01400 84 77,75+13,92 50,16+13,36

7x5 229800 9l 74,33+16,53 32,91+13,84

lxl 229800 9l 68,45+8,78 38,06+6,95

7x9 229800 93 64,69+12,70 41,96+7,79

9x5 I 96850 89 80,39+4,78 35,56+9,21

9x'l 1968s0 90 91,07+2,22 32,13+15,81

9x9 196850 89 85,14+4,11 25,56+7,25

Ta6lr.rqa 2. XapaxrepucrllKpl aKTr{BHocrrr trvrranvs. H BbrxrrBaHlrc rLrqHHoK rrpu crpeccoBoM
BO3.IIEfrCTBI{I{.

Table 2. Characteristics of feeding activity and survival of larvae at stress influence.

fpynna
Ko:ru-{ecrgo
NI,ITABlIII{XC'

ttuuwuor,%o

Cp. quc;ro

,rHu Ha o.[Hy
Jrr,rqr{HXy,

IUT.

Maxculralruo
quc.]Io _{ErI

Ha oAHy
JII'IIIHHKY, IXT.

Buxunanue npu
o6esnoxunanrau, o%

5x5 90,62+5,30 4,36+0,75 10,50+1,91 35,17+19,89

5x7 70,83+10,50 3,32+1,04 9,00+2,71 51,1l+10,18

5x9 9 1,86+4, I 8 5,08+0,48 13,00+0,82 12,03+4,39

7x5 70,51+8,81 3,88+0,41 1 1,00+0,82 49,51+15,49

7x7 59,56+9,71 3,37+0,92 10,00+2,16 15,40L5,78

7x9 80,57+11,75 4,64L0,53 10,50+1,29 41,46+8,53

9x5 79,85+11,97 5,62*0,71 12,00+1,41 21,02+11,25

9x7 85,97+8,47 5,76+0,J0 13,50+1,29 36,12+14,25

9x9 74,23+14,02 4,48+7,25 10,7 5+1,71 34,42+7,87

Ta6;ruqa 3. Koppen.runoHHrur crpyKT)?a csqseft MelKAy aKruBHocrbro rturaHllfl LI BbIxI,IBaeMocrbIo

Jrr{quHoK Kapna (*- Aocrosepuocrb p<0,05).
Table 3. Correlation structure of relations between feeding activity and survival of carp larvae
(*- significance p<0,05).

Kowr.recrso
NI4TABIIII{XC'

ttu'ruwox,Yo

Cp .rucno ruq
Ha o.4Hy Jrrrqr,rHKy,

IUT.

Marcuuanuroe
qncro tuu Ha

oAHy nr{qr.rHKy,

IIIT.

BrrxnnaHrae npn
o6esnoxuaanuu,
%

Koaz.recrso nI{TaBIrIuxct
ttu'runor.Yo

1,00 0,67* 0,63* -0,10

Cp vucno auq
Ha oAHy Jrr4qHHKy IUT.

0,67x 1,00 0,78* -0,26

Mar<cuuattno qlIcJIo guq

HA OAHY II,IIII,IHKY, IUT.
0,63* 0,78* 1,00 -0,37

Brrxnnanue npu
o6eznoxusaHut4,Yo

-0,1 0 -0,26 -0,37 1,00
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OTEOP KAPIIA IIO BbIXI4BAEMOCT',I U IPOtrYKTI4BHOCTI,I

Terr,r He MeHee, BbD(oA Jrr,rqrrHKr,r I,r3 r{Kpbr He 3aBHceJI or o6Irlero qucJla

pa3Br4Baroqzxcr eu6prloHoB.

Ha tperuft AeHb nocne BbrKJreBa JrrlrrzHoK, KorAa oHu craJpt aKTIIBHo

nepeMerrlarbcr B eoAHofr cpeAe, ocyqecrBnsJrvt vrx oIIeHKy rlo aKTI4BHocrvr trurar^vs. vl

crp e ccoycrofrqus ocru (errxunaH ue nptr o6e gsoxre anuu) @ a6 n. 2).

,{auurre rroxa3brBa}or recHyro cBs3b MexAy fiapaMerpaMu fiuranut (xo,ruvecrno
nllTaBrrraxct JIr.IqI4HoK, MaKoprMalrbHoe r{ucJlo v cpeAHee KonpFIecTBo flr \ apTelsd'{I4

npornoqeHnofi oAnofi nvtqnnxofi). KoeQ$nrdr,reHr Koppenrqru rone6.nerc.t{ or 0,63 lo 0,78
(gocronepHocrb Ha )poBHe p<0,05). B roxe BpeMr BbrxrlBaeMocrb IIpr o6e:soxplsaHl4l,I

He r,rMeer npavrofi cBt3H c aKTI4BHocrbIo rlrlTauux (ra6n.3).

Teu se MeHee, nper{MynlecrBo no xopruonofr aKTkrBHocrr4 14 conporl{BJuleMocru K

crpeccy uMeror noroMcrBa 5x7,7x5 u7x9.

[nx 4alrHefiurero Br-Iparrlr4BaHvrfl. B fipyAax urr oro6paJrr,r rroroMcrBa 3aropcKofo
Kapna, Koropbre rroKa3ilrru nav6omuy'ro colporr4BJlreMocrb K Aeficrnuro
ue6rarouprrrrHbrx Sarropon, a rrMeHHo 7x5 u 7x9 (puc. 1). JInIuuKI{ rloroMcrsa 5x7
Mbr r.rcKJrK)qvrvt r43 aHanv3a npu npyAoBoM coAeplKaHI{I4, TaK xax nHxy6aIII4q groro
[oroMcrBa orJr[qaJracb no KoJrnrrecrBy 3aJroxeHHofi n annapar Befica olnoAorBopeHHofi
r4Kpbr (ra6n. 1). Pa:eurue 3Toro rroroMcrBa npoucxoA]rno rlpu rIJIorHocrH
101400 uKpr{HoK Ha arrapar, rorAa KaK y oro6pauurrx roroMcrB 7x5 u 7x9 nrornocrr
3aKnaAKr,r HKpbr B arrrapar cocraBJr.f,Jra229 800.

Peey.nrrarrr JrerHero BbrparrluBaHr,rr [pI,IBe,qeHbI s ra6rl,Iqe 4. Bupaqunauue
rrccneAyeMbx noToMcTB 3afopcKofo Kapla, KoTopble I4MeJIpI npel,IMyqecTBo no
BbDKI4BAHI4IO JIIITII/IHOK BO BPEMS O6ESNOXUIBAHVII,, TIOKA3ULJIO AOCTOBEPHOE PA3NHqI4E VIX

pu6ono4uux noxagarenefi orHocuTeJrbHo KoHTponq (p<0,01). BrrxcueaeNaocrt u
prr6onpo4)'KTrrBHocrb orrbrrHbrx prr6 B npyAax 6onee .reN{ 1,5 pasa npeBblllranra irr4
rroKa3areJrr4 y KoHTponlnofi rpynnbr. flpu erolr u cpe4Hsfl Macca orIbITHbx ceroJleroK
6srra Bbrrrre, qeM y KoHTpoJU{.

Br,rxtrrnnellocrl,, Yo

5x5 5x7 5x9 7xS 7x7 7x9 9x5 9x7 9x9

flo'rouc't'ro or'rrulrBrL$':r.'rblLrr cxperurrBlrurii :ulopcxor{r riuprlil

-ButxNcaeMocrb 

nph recrhpoaaHHH 

-cpeAuee 
no abrx{Haaemocrr4

Puc. 1. I,IsMeHqueocrr cu6cos rro Bbr)KnBaeMocru npu o6esro)Kvraannvt.
Fig. l. Variability of sibs on survival at dehydration.
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CI{MOHOB 8.M., B'IHO|PMOB E.B.

Ta6,ruqa 4. Peaynsrarbl BblpauluBanvrs ceroJreroK (cpe4uee rro rpeM nonropuocrxu)
Table 4. Results of one-summer-olds rearing in ponds (mean on three replications).

fplmna pu6

Kon-so Jrr{qrrHoK

nocaKeHHbrx Ha

Bbrparqr,rBaHr4e,

IIIT.

PH6osoruue rloKtuareJru ceroJleroK

Cpegum Macca, Buxuaaeuocrr,
%

Pu6o npogyrrr.rBHocrb,
xr/ra

7x5 l 8000 32.37 + 0.73 41.20 +7.76 478,74 + 87,72
7x9 18000 36,42 +2,31 44.35 + 4.45 581.24 + 54.89

Konrpo:rr 1 8000 31,68 +2,73 27.12 + 5.99 304.87 + 46.27

Irlcno.urryr cnoco6 rrAeHrn0r4Karlur Br4AoB 14 nopoA prr6 (CzrvroHoB, 2007) urr
ocyxlecrBr{nr4 orrucaHr{e Mopoorrana cefoJreroK onbrrHbrx r,r KoHTponbHofi ryFrn. Tax rcarc

Ha6nroAanacb BbIcoKzuI l,I3MeHrrr{Bocrb pocroBbrx noKa3areJlefi prr6, To An-fl aHurLt3a

[cnoJIb3oBaJIr,I oTHOCr,rTeJrbHbre xapaKTepucTr,rKr4 - r4HAeKcbr (ace npouepbl roJloBHoro
orAena 6panH orHocr.rreJrbHo AJrr4Hbr roJroBbr, a napaMerpbr reJra pbr6 - orHocHTeJIbHO

Anr{Hbrrena). B ananuse rcnonb3oBanr18 npusHaxoB MopQorHna (ra6n. 5).

Llz MHoroMepHbD( Knaccra$IlKar{r4oHHbrx crarr,rcrr,rlrecKr.rx MeroAoB rIppIMeHtnH

Ar.rcKpr4MnHaHrHbrfi alF'urv3 (XanaQru, 20Il). ilrf,s anaJrvsa crefleHrr pa3|fl4c.r4fl

(neo4nopoAHocrr{) orrbrrHbrx noroMsrB (cu6con) w KoHTponbHbrx ceroJlerKoB no
Mop$orr4ny Mbr onpeAenflnrr paccro{Hue Me)KAy rpyrrraMpr. B ra6nuqe 6 rprrBe.qeHbl

KBaAparbr paccroflHr4ir MaxonoHo6uca Me)KIy rleHrpaMrr rpyfln. 3ru paccfof^Hr4s.

HAeHTr,rrrHbr KBaAparaM eBKJrr4AoBbrx paccrorHr.rfi, uo ) {r4TbrBalor KoppeJulql,Iro MexAy
nepeMeHHbrMr4 (npu3HaKaMr4 MopooTr4na). l4s Ta6nnrlbr cJreAyer, rrTo Bce r4ccneAyeMble

rpyrrnbr ceroneroK AocroBepHo HeoAHopoAHbr. [tm cu6cos7x9 u7x5 3ro paccroqHue Ao
KoHTponbHrrx pu6 cocraBnfler 1 1, 99 u7, 6l,coorBercrBeHHo.

flpone4enue KaHoHlrqecKoro alaurusa flpelycMarpr,rBaer HaxoxcAeHl{e

Koo(b$ur{r4eHroB Ar{cKpr4Mr{HaHrHbrx Syurqufi (ranonuuecxue nepeMeHHbIe r4Irpr

KaHoHr,rqecKrae ropnz). Kar cneAyer vrs AuarpaMMbr pacceflHr4s. Anfl KaHoHI4qecKI4x

3Haueuufi, rpynnbr prr6 .noxanu3oBaHbr B onpeAeneHHbD( o6racrrx, o6pa:yr cKonneHl4s.

llpn 3ToM xapaKTep noKaJrr43arlr4r.r cronrenxfi coorBercrByer paccroqHl,IqM

Maxonono6uca (ta6n. 6). kIz SuarpauMbr pacceflHurr tr pe3ynbraroB KaHoHlrqecKoro

aHaJIrBa cneAyer, r{To rroroMcrBo 7x9 r4Meer 6onnruee pacxox(AeHl,Ie or KoHTpor-tr, qeM

7x5 (puc. 2). [na xaxAofi r.rccneAoBaHsofi rpyrnbr ceroJleroK 3aropcKoro Kapra

oqepqr.rBrurr4 rpaHr4rlrr - o6nacrb npoqBrenr4fl. (Muna v Ap.,2011). Eclu B o6nacrb
nporBneHr4r vrop$oruna He rronaAaror rorrKrr, npeAcraBn{Iourue oco6u ApyI'}IX
rrlopQorunon, Mbr roBopr4M, qro AaHHrrfi uopQorr4[ r,rMeer o6oco6nenHyro o6lacrs
nposBneHIa.s, Koropar xapaxTeprcyer rroroMcrno 7x9.

oECyXAEHI4E
Pesylmaru orrbrroB Aaror onpeAeneHHoe npeAcraBrleHl,Ie o xapaKTepe peaKIII4H

eru6puouon ri rnril4HoK 3aropcKoro Kap[a na eosAeftcrBr.re He6raronpl4xrHbrx cpeAoBbx

Sarropon. Pasewrue H BbDrrrBaeMocrb KrDKAoro noroMcrBa orlpeAeJulerct reHorI4IIaMu

poAr.fleJlbcKr,D( Ilap, o[peAeneHHbre coqeTaHr4rr KoTopbrx BJIHqTOT Ha a,uanTLrBHbIe

xapaKTepr{crr4Kt4 MonoAr{. Tax lare B xore elr6puoreuesa Ha6Jtroraercr BapbHpoBirHI,Ie

noKa3arerq BblrryrrneHue [peAJMrrr4HoK B qarrrKtx llerpu or 25,7 lo 62,10/o B 3aBI,IcLIMocrr{ or
ceuefinofi [pr{Ha,{nexHocrn nccle.4yeuofi rp)mnhl. fenernqecxa.s cocraBn.f,roilIas
gHAoreHHofi pasHonauecrBeHHocrr4 cJraraercfl. Lrg coqeraHl,It HacneAcrBeHHbrx cnofictn,
3aJroxeHHbrx B noJroBbrx npoAyKTax, Koropbre Hecyt vr]Hlir4Br4!{yulJlbHble oco6ennocrz
HacJreAcrBeHHbrx crpyKryp (3anenyxuu,2007). Teu ne MeHee, KaqecrBo I{KpbI caMoK I,I
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nocneAyroilIee ee pa3Br4Tr4e nocJre orrJroAoTBopeHrrr MoxeT Bo MHoroM orrpeAenflTbct
6uoxurvruqecKr,rM cocraBoM oBynr4poBaBurefi urprr B rlep?IoA co3peBaHl.Is. 14 oBynfl1r4vr
(3anenyxuu, (Degopona, 20 I 0).

IrlccreAoeanvrs, aKTvtBHocrrI flvraqws. 14 colporr{BJlrleMocrl,I K crpeccy JIrrqI,IHoK

[ccne.qyeMbD( noroMcrB-cu6coe, TaKxe [oKa3aJrr4 HeoAHo3HaqHyfo I,Ix peaKIILIrc Ha

rrpoBeAeHr4e recrr{poBanns,. OAnaro no 3THM noKa3arensM MoxrHo onpeAenlaTb KaqecrBo

Ta6lnqa 5. fhacrnqecKue nplr3HaKu ceroJreroK 3aropcKoft orno4ru Kapla Cyprinus carpio
Table 5. Plastic characteristics of one-summer-old carp (Cyprinus carpio) from Zagorsk brood.

llpr.r:uar uopSoruna Onsrrurte [oroMcrBa Konrponr

7x5 7x9

ZHAerc K AnrrHe ro:ronrr (o%

[,rr.rHa prrla 30.72+4.86
23.60

?l ?q+4 lq4

17,57

28.4514.86
23,65

.{uarraerp r,rasa 22S9+2.28
s)1

)) )1+1 9.14

3.28
23.09+2.67

3arnasHr.rqHoe paccrosHr.re 50.54+3.54
I ? 55

54 ?q+5 ??

28.26
55.36+3.91

15.29

Brrcora fo.rloBbl 18.59+3.49
12,20

86.07+9.70
94.15

84.78+5.59
31,3

Znrexc K.[JrlrHe rena %)

lpnuarynoBr.rqa 68.09+2.88
R)1

70.70+3.21
10.28

70.81+2.92
8.58

Hara6onuuaq Bbrcora rera 35"47+2.39
57?

36.80+1.58
2.53

36.52x1.t6
1.36

Haunaenrruaq Bblcora reJra 12.13+0.80
0,64

12.28+0.71
0,51

12.55+0.63
0.39

AHregopcanrHo e paccro.sHue 53.38+1.73
2.97

54.04+1.53
??5

53.85+2.23
4,97

llocr4opca.rrHoe paccrosHue 20.51+1.98
3.93

20"57*t-86
3,48

20.75+1.21
t,46

nrw:p.a xBocroBoro cre6r-fl 16.18+1.00
1.00

15.52*0.81
0.66

17.06+0.91
0.83

[puwa.{opciurlHoro rrJ]aBHrrKa 34.29+2.01
4,04

33.28+2.66
7,05

33.50+2.33
5,43

Brtcora AopcaJrbHoro [raBHr.rKa 16.81+1.81
3.29

17.3211.41
r.99

11.62+1.77
3, l3

iltmsa aHar'IBHoro TIJIaBHI{Ka 7.55+0.79
0.63

7.70+0.74
0,55

7.88+0.67
0,45

Bucora aganbHoro [JraBHlrKa I 6.43+ I .3 I
1 11

I S 4q+l 454

)1)
16.85+1.21

1,62

fuuwa rreKTprurbHofo rrJraBH[Ka 20.2910.63
0,40

18.82+0.88
0,78

20.38+0.85
0,72

fipuua BeuTp€urbHoro nnaBHr,rKa 17.38+1.71
?ql

15.66+1.22
1.48

16.83+1.45
2.09

llerrponeurpaJrbHoe paccrorHr.re 21.89+1.57
2,45

22.27!2.28
5,21

20.85+2.18
4,74

B enrpo alra,rrHo e paccrosHr.re 23.22+1.79
3,21

27.79+1.67
2.80

26.85+2.10
4.41

[puuevanvg: lr'a!\ ueprofi - cpeAHee 3HaqeHrre rroKa3areJrfl r{ ero oruu6xa, MM; noA veprofi -
rosQ QuqueHr Bapr{arlu u npuznatca, %o.

Note: over the line - mean of the index and its error. mm: under the line - coefficient of the index
variation,Yo.
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rroroMcrBa. Haruz olpeAeJreHbr ABe ceMbrr, 7x5 u 7x9, xoropbre r.rMenr,r xar nau6oJrblrryrc
conporl4BnteMocrb r o6egsoxr,rBaHzro (49,5 u 4I,4oh), TaK vr rroBbrrrreHHyrc rrI4IrIeByIo

aKrr4BHocrb (70,5 v 60,60 , coorBercrneuuo). Pqa aBropoB, npr4BoAsr AaHHbIe o
lpI{MeHeHIrr,r orleHKrr iluTallvfl. rr.rrrr4HoK AJUI olpeAeJreHHrr ee pocToBbrx xapaKTepvcTlrK 14

ycrofivunocrr4 K BHerrrHr{M 6raroupuarHbrM sosAeficreurvr (KaracoHoB, .{eueurren,1996;
Karaconoe u4p.,2007 ). Terr,r He MeHee, B Hacroflrrlefi pa6ore rroKa3aHo, rrro cBr3b MexAy

Ta6,ruqa 6. Kna4par paccrosHr{r Maxonouo6uca Me)KAy rpymraMr.r orrbrrHbrx rroroMcrB Ir KoHTponeM

3aropcKoro Kapfla B MHoroMepHoM npocTpaHcTBe nropQorr,rerpuqecKr,rx [pr,r3HaKoB.

Table 6. Square of the Macholonobis distance between groups of experimental offsprings and the
control Zagorsk carp in the multivariate space of morphometric characteristics.

Keagpar paccroqHr.rr Maxo,'roHo6[ca

fpynnu ceroJrerKoB 7x9 7x5 Konrpolr

7x9 0,00 21,96 11,99

7x5 21,96 0,00 7,61

Konrponr 11,99 7,61 0,00

. 7x9

" 7x5
-64-202

Root 1

Pnc. 2. Pacnpegelenue r{ccJreAoBaHHbrx noroMcrB
KaHoHlrrrecKoM rrpocrpaHcrBe 18 KoJII{qecrBeHHbIX

4 6 r KOHrpOnu

ceroneroK :aropcxofi orBoAKI{ Kapna B

npra:HaKoB (uH4excsI vropQorrlerpHqecKl{x

noxaaarerefi).
Fig. 2. Distribution of the investigated one-summer-old offsprings from Zagorsk carp brood in the

canonical space of 18 quantitative characteristics (indices of morphometric characteristics).

3Tr{Mr,r xapaKTepr.rcrr4KaMpr He AocToBepHa. Ecru yclerxHbrfi IIorrcK KopMoBbrx o6rexros
perxaer [po6neMbr pocra Jrurrr.rHKa, To ee peaKrruq Ha Bo3AeficrBl4e HerarI{BHbIx $axropon
cpeAbr onpeAenreTcq aAanTrrBHbrM rroTeHrlr,ra-rroM, vI) Bo3MOXHO, feHeTl4qecrofr

crpyKTypofi opraHusMa, al1vrrrrBHbrM AeficrBr,reM KoMrrJreKca reHoB (Krapnuuuuron,1987).
floroN{creo 5x7 TaKxe r,rMeJro Har{Jrfruue noKa3areJllr no Bblxl4BaeMocrr{ npu
o6eggoxneanr4vr 14 norpe6neHvr4 flr4rJ apreMrlr4 (51,1 u 70,8o4). Ho eru BeJIIaqrrHbI Moryr
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oflpeAen-flTbc{ r{3MeHeHHeM ycnoBrrfi r{HKy6arlilu nKpbr y AaHHoro noroMcrBa, T. K.

B arrnapare Befica r.rKpbr BABoe 6rno MeHbrrre, rreM B Apyrux Bapr{aHTux onbrra.
B.C. I&rpur4rrHr.rKoB [pr4 nepeqvrcrenuvr. ycnoeufi, Koropbre AoJDKHII 6rrrr yrreHbr rrpl{
ocyrqecrBneHr,rur ceMefiHoft ceJreKrlr4rr n prr6oso4crne, oco6o yKa3brBaJI na neo6xoAl4Mocrb
uurcy5aguu r{Kpbl B liAeHTr/tqnbrx anlaparax v B paBHbrx Konr,rrlecrBax, npu orITIzMI43aII[pI

KrrcnopoAHoro v reMleparypHoro pexr,rMa, ocBerrleHr.rs H cKopocrll o6uesa BoAbr

(KrapnuvrurKoB, 1 987).

Pesynrrarsr JrerHero coAepxaHra.f, r,rccneAyeMbx rroroMcrB (7x5 Lr 7x9)
B HarynbHbrx npyAax noKzl3zlrrrr cyrlecTBeHHoe r.r AocToBepHoe npelrMylrlecTBo onbITHbIX

JrrlFrr4HoK no BceM r43MepseMbrru pu6onoAHbrM rroKa3areJrrrr,r (ra6n. 4). Tax no HaBecKe

B 1,02-1,13, no BbDxrlBaeMocrr.r 1,52-1,64 vt ro rpoAyKTHBHocrI4 B 1,57-1,91 pa3a

KoHrponb orcraBarr or onsrrHbD( rpyrr. B pa6orax B.-fl. KaracoHoBa u LI.Q. furrpu
paHee 6rrro rroKa3aHo, uro or6op ceronerKoB Kapfla no ycrofivr,rBocrr.r K HeAocrarKy
Kr4cnopoAa onpeAeJurer rroBbrrrreHue Bbrxr4BaeMocrr.r u npoAyKTrrBHocrkt prr6 na eropofi
roA BbrparrlvrBanvrfl. (frrasrpx, 1986; KaracoHoe, fMsrp.r, 1989). B roxe BpeMr orIeHKa

rroroMcrB no ycrofiul,IBocrl,I JrLrqr{HoK x o6eseoxvtBaHuro He roJrbKo [o3BoJlrer npoBoAr,rrb

or6op Jrf{tufix rpynn c BbrcoKaMlr TeMnaMu pocra u BbDKr,rBaeMocrr,I npu [pyAoBoM
BbrparrIHBaHr4H, Ho rr rro3BoJlf,eT coKpaTr,rTb cpoKrr npoBeAeHI,Iq ceneKrlul4.

llpoee4euNe Ar{cKpr,rMr,rHaHTHoro auaJrvrga no3BoJurJro ycraHoBrrrb crerreHb
pacxox(AeHr4r B MHoroMepHoM flpocrpaHcrBe rr,ropQorvrerprlqecKl4x rrpr.r3HaKoB

[ccneAyeMbrx rroroMcre-cu6coB 3aropcKoro Kapfla. Tax HaMr.r 6uro onpeAeneHo, qro
paccrorHr{e Maxorouoluca Mex{Ay rpynuofi 7x9 Lr KoHrponeM cocraBr-fler 11,99,
a MexAy rpynnofi 7x5 u KoHrpoJreM - 7,6I. Cyrqecrnyer recHa.fl cBr3b QeuornnuqecKnx
Koppenflrlufi npnsHanoB c feHerra.recKofi crpyKrypofi nony.nxquw (@utrunqeHKo, l9l9).
OopuNponanue feHorrr[a pu6 orpeAemercr Aeficreuerd MHorI4x reHoB, Koropble
yr{r4TbrBarcT rr,ropQo-QyHKrIr4oHzlrrbHoe cocro-rrHue cpaBHI,IBaeMbIX orBoAoK (Simonov,
2008). PaHee 6snu ycraHoBneHbr reHerr/rrrecKile AerepMI{HI4poBaHHbIe ruexceueilHrte
pa3nr4qr4fl no rtaopSorr,rny y AilrrbHeBocrorrHbD( pacrr,ITenbHotAHbD( pu6 (CutvtoHoB, 1989).
Kounnerc uopQorvrerpuqecKr,rx rprBHaKoB, KoppenupoBaHHbD( Apyr c ApyfoM,
vt orqerJrLtBo pearr.{pyioqux Ha r,r3MeHenHe nseuruefi cpeAhl, o6ocnoeaHHo cql4Tarb

aAersarHofr xapaKTepr4cuzrcofi cucreMbr Qeuornna, o6ecnevusaloqefi BbItBJIeHLIe

reH err4qec ru o6ycnosreHnofi crpyxrypbr n ortyn-f, rrr{fi no npu c noc o6neHuocru.

Ilpone4eHHhre r.{ccJreAoBaHr.Ir rroKir3blBalor, r{To or6op Ha Jwttrtno.rHofi crarvftr
pasBr"rvfl rrpil lpoBeAeHr4vr ceuefiuofi ceneKrlrrrl AocraroqHo eQ$emuBeH, I{ rIo3BoJUIer

ynln{[rarb aAarrrr,rBHbre u npoAyKrlrzoHHbre ceoficrsa co3.{aBaeMbD( nopoAHbrx orBoAoK
pu6.

3AKJIIOqEHI4E
Tarrarrr o6pa:ovr, or6op prr6 Ha noBbrrrreHue )Kr,taHecroftrocru MoJIoIIa no

pe3ynbraraM orIeHKH aAalrarlkroHHbrx xapaKTepr{crr{K KapnoBhlx psr6 Ha paHHI,Ix crarvilx
pa3Bnrvfl [o3Bon{er penr,rrb ocHoBHyro npo6nerray, olpaHl4r{I{Baroqylo npoI,I3BoAcrBo

rpoAyKrlilu aKBaKynbrypbr. flosrrmaercg e$QemunHocrb pa6or ro ceneKrI4BHoMy

ynyqrreHr{ro r.rMeroulllxcfl rrJreMeHHbrx orBoAoK, a co3AaBaeMble nopoAHble rplmnu pu6
MaKcr4MuLJIbHo npucnoco6JreHbl K cyrqecrBoBaHkrro B KplarurrecKnx ycnoButx
ecrecrBeHHofi cpe4n.
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CARP (CYPRINUS CARPIO L.) SELECTION ON SURVIVAL AND PRODUCTTVITY
BY ESTIMATION OF FISH AT THE LARVAL DEVELOPMENT STAGE

@ 2012 y. V.M. Simonov, E.V. Vinogradov
All Russian Scientific Research Institute of Freshwater Fisheries, p. Rybnoe, Moscow area

Methods of selection evaluation of carps at the larval stage of development have

been given. The individual carp offsprings have been estimated by adaptive
characteristics of the early development stages. The selection possibility of best
fish offsprings resistant to stress with the aim of genetic improvement of fish
broods on productive characteristics has been shown. Signifrcant differences of
one-summer-olds from the selected groups on the complex of morphomeffic
indices have been determined.
Key words.' cafp, survival at dehydration, feeding activity, discriminant analysis,
fi sh-productivity, morphotype indices.
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