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KOMBUHATITMOHHASI CITOCOBHOCTD CEJIEKHMOHHBIX I'PVIIIT KAPITA
[TPU IBY XJIMHENHOM PA3BEJIEHUU

I'N. TIPOHUHA"“?, AT. MAHHAIIOB!

(' ®I'bOY BO PTAY-MCXA nmenu K.A. Tumupsizesa,
2BHUU unTErprpoBaHHOTO phiGOBOACTBA — rran BIK)

Ilo06op camok u camyos pasiuino2o RPOUCXOHCOCHUS Ol CKPEWUBAHUS NO3GOIUM U3-
bedicamv ompuyamenvHo2o 0elcmaus UHOPeOHOU denpeccuu U NOAYHYUMb 2emepPOo3UCHbLU I¢)-
@exm. B pabome npedcmagienvt pe3ynbmamul UzyieHus NPOOYKMUSHuIX U Qu3U0I02UYECKUX
CBOLICME KPOCCO8 KAPNA — MENCIUHEUHBIX UTU MEHCHOPOOHBIX 2UOPUOO8 Nepeoco NOKONEHUS.
YV nonyuennvix xkpoccoe ommeuen 6bICOKUU NOMEHYUAN POCMA, MemMAabOIUIMAa U Hecneyuu-
YecK020 K1emoyHo020 UMMyHUmema. Bviseneno, umo ucciedyemvie KoMOUHAYUU CKPEUUBAHUS
oanu zemepo3ucHvlil dIhgexm, KOMopuvlil NPOAGUILCS NO-PAZHOMY 6 3AGUCUMOCMU OM KIUMA-
MuUYecKkoll 30Hbl, NIOMHOCMU NOCAOKU, Kopmaenus. Y kpocca «Epeenunckuily, noiyueHHo2o
om ckpewusanus Yewyuamou mecmuou u Mondasckol 3epKantbHOU TUHUL, UCHUHHBIU 2eme-
po3uc no omumocumenvrou ckopocmu pocma cocmasun 85-89%. Ilo cpasnenuio ¢ pooumens-
cKuMU popmamu y He2o @vlasiena Honee 8blCoOKAs UMMYHHAA 3aWUma NPOMuUe Namo2eHo8 Cyosl
no 6o1vuioll 0osle 3penvix ceeMeHmosndepHulx Heumpoguios. Kpocc «3epkanvHuliily — pe3ynb-
mam ckpewuganus camyos Monoasckoii 3epKanroHoll TuHUU U camox Bonowcckozo pamuamozo
Kapna — umeem pazopocannviii yewytinwviii noxkpos (100%), no macce mena 3nauumenvHo npe-
gocxo0um Monoasckyio 3epranbHyio pooumensckyio gopmy. ¥V kpocca menvuias 0075 & neliko-
2pamme MOHOYUMOS U HeUmpOPUI08, HUdCe cOOeprcanie TU30COMANLHO20 KATMUOHHO020 DenKa
6 NOCNIeOHUX, YUMo daem OCHO8AHUe NPednoazame pacxo0oeanue Smux Gazoyumos e npoyec-
ce UMMYHHOU 3auumbl. Y Kpocca no cpasHeHuro ¢ pooOumenbCKumu opmamu unmeHcugHee
benKoswlil 06MeH CYOsi NO 8bLCOKOMY COOepICcanuto obujeeo Oerka u artbOyMuHo8, AKMUGHOCMU
AJIT, nunudusiii 0bmen — cyos N0 COOEPHCAHUIO XOodecmepuHd. AKmMueHocms KpeamuHKUHA-
361 Kpocca «Bonowcckuiiy 6 2—3 paza cnudicena no cpasnenuio ¢ ucxoonvimu epynnamvu. Kpoce
«Boadcckuily — Medcnopoonsiil peyunpokusiii 2ubpud FOxcno2o 30HaIbHO20 MUNA 4y8aucKo2o
yewytiyamozo kapna u Bonowcckoco pamuamozo xapna — omauiaemcs 8biCOKUM YPOGHEM Tu-
nUOHO20 0OMeHa.

Knrwouesvie cnoea: Kpocc pbl6, cemepos3uc, cemamoiiocudeckKue noxkasameiu, buoxumuye-
cKutl ananus, JUZ0COMATIbHO-KAMUOHHBLI MeCm.

CHmkeHHe 3aTpar IpH BhIPAIMBAHUN TOBAPHOH PHIObI 00€CTIeYHBACT MPOMBIIIUICH-
HOE CKpElIMBaHKe, IPH KOTOPOM YBEIHYHBAETCSI CKOPOCTh POCTa THOPUIOB M CHIKAIOTCS
3aTpaThl KOpMa 3a cueT nposiBiieHus 3ddexra rereposuca.

O0Hapy»KeHO, 4TO JBE (JIakKe XOPOIIIKE) MOPObI HE BCEra Jar0T MOTOMCTBO, B KO-
TOPOM OTAENBHBIE 0co0H OyIyT mydine poauteneid. Eie pexke MydmiM Oka3bIBaeTCs BCE
MOTOMCTBO B 1iesioM. [1o3ToMy KOMOWHaNIMOHHAs CIOCOOHOCTH TpeOyeT MPOBEICHHS UC-
MBITAHUH BO BCEX TEX CIIyYasiX, KOT/a MOTYy4YCHUE YIIydIICHHOTO MOTOMCTBA TPeOyeT Mmpe-
BapUTEIHHOTO MPOBEACHHS CKpEIIUBaHui [5].

IIpecHoBOMHBIC PHIOBI 00J1aIAIOT PSIIOM OMOJIOTHYECKHX OCOOSHHOCTEH, KOTOPbhIS
o0JieryaroT MpuMeHEeH!e METO/IOB MPOMBIIIIICHHOW TMOPUAN3ALMK B IPYJOBOM PBIOOIOB-
CTBEC. KpOMe TOrO, pBI6I)I IIPOABJIAIOT BBICOKYIO IINIOAOBUTOCTH, 3HAYUTCIIbHYIO YHCJICH-
HOCTB TOTMYJISIIIMHU, BEICOKUI YPOBEHb €CTECTBEHHOW T€TEPO3UTOTHOCTH H SIBHYIO HHOPH-
HYIO JCTIPECCHIO TIPU OIM3KOPOACTBEHHOM CKpernuBaHuu [1].
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HecmoTpst Ha HaiMune JOCTaTOYHOIO KOJMYECTBA OTEUECTBEHHBIX U MMIIOPTHBIX
MOPOA KapIa, MO3BOJISIIOIINX MOMYYaTh BBICOKOIPOAYKTHBHbBIE TMOPHIBI, JOJISI BBICOKO-
NPOOYKTUBHBIX PBIO M MX THOPHIOB B 00meM oObeMe MPOM3BOACTBA TOBAPHOIO KapIa
He npesbimaeT 12% [4].

Pabort, mocBsimeHHbIX (HU310I0r0-UMMYHOIOTHYECKON OLIEHKE MTOyYaeMbIX THOPH-
JI0B, HEMHOT0. BhIsiBNIeHO, uTO Kpocc Kapra «[leTpoBckuii» yHacnenoBai OT pOOUTENbCKUX
¢dopM (aHUILCKas ¥ YyBaLICKas MOPOIBI Kapia) BICOKYIO0 CKOPOCTh POCTa, JYUIIHE JKC-
TEPbEPHO-UHTEPhEPHBIEC MOKA3aTENIM U BBICOKYIO PE3UCTEHTHOCTh OpraHu3ma. Y Kpocca
MHTEHCHBHEE IPOXOAMII 3PUTPOI0I3, OOJbILE 101 HEUTPO(HUIIOB B IEHKOIpaMMe 3a CYET
MOHOLIUTOB TI0 CPABHEHHUIO C POIUTEIBCKUMHU Gopmamu [3].

YcTaHOBIEHB! HEKOTOpPBIE OMOXMMUYECKHE OCOOEHHOCTH B COCTABE YKUPHBIX KHUC-
JIOT, OTIPENEIIIOINE 3UMOCTOMKOCTD aNTalCKOro 3epKajIbHOro Kapmna. M3ydensr Ononorus
Y JKOJIOTHS Kapra, W3MEHYMBOCTb M HACIEILyeMOCTh €0 OCHOBHBIX MOP(OIOrHYECKUX
U (pU3MOTIOTMYECKUX NMPHU3HAKOB. BBISBIEHBI rpaHULbBI 0TOOPa B OOJIBIIMX MOIMYISALUSIX
PBIO, HE OKa3bIBAIOILME OTPULIATEILHOTO BIMSHUS Ha POCT, pa3BUTHE OpraHu3Ma 1 ero BOC-
MPOU3BOIUTENBHYIO cUCTEMY [6].

Iean HacTosAwIel pabOTHL: U3yUeHHE X03IHCTBEHHON ICHHOCTH U (PU3HOJIOTHYECKO-
IO COCTOSIHUSI KPOCCOB, OTY4aEMbIX IPH CKPELIMBAHUHN IPOU3BOAUTENCH Pa3HOrO MPOuC-
XOXKAEHUS U YPOBHS CEJICKIIHU.

MeTtoauka ucciae10BaHusIi
HccnenoBanust NpoBOAWINCH B PHIOOBOHBIX X03sHcTBaxX (1anee — p/x) Bonrorpa-

ckoit oomact: OO0 «Dnopay, CIIK «Eprerunckuii» (mstas pplOOBOAHAS 30HA).
CkpeniBaHyie IpoBOAMIIN 110 CXeMe, PECTaBIEHHON Ha PUCYHKE.

MO/IJABCKAA BOJ/IKCKAA
3EPKA/IbHAA PAMYATAA
NINHUA NOPOJA

I0XKHbI 30HA/IbHbIA TUN
YYBALLICKOIO YELLYAYATOIO
KAPMNA

YELUYAYATASA
NUHUA

[ KPOCC «EPTEHUHCKU» ][ KPOCC «3EPKAJIbHbIN » ] KPOCC «BOJIKCKUM» J

Puc. IlpoBeaeHne CKpeMBAHUS IO CXEME

1. Kpocc «EpreHuHCKui» MoayyeH MmyTeM perunpoKHOro cKkpenuBanus Yenryiya-
Tol MecTHOU 1 MouaBckoli 3epKainbHOM (opM p/x « EpreHuHCKuii.

2. Kpocc «3epkalbHbI — pe3yabTaT CKpeluBaHus caMIioB MoIIaBcKo 3epKalib-
Ho uHUU p/X EprenuHckuii u camok Bomkckoro pamyaroro kapma p/x «Dmopay.

3. Kpocc «Bomxckuity — perunpoxHsiit rudpu FO>kHOTO 30HaIBHOTO THIA YyBalll-
CKOT0 YemryivaToro kapra u Bomkckoro pamyaroro kapma p/x «®Dmopay.

CpaBHutenbHass MopoMeTpuyecKas XapaKTepUCTHKa [0 Pa3MEpPHO-BECOBBIM,
OKCTEPbEPHBIM M WHTEPHEPHBIM TPU3HAKAM POJUTEILCKUX (OPM M KPOCCOB MPOBECHA
Ha JIByXJIETKaX Kapra B COOTBETCTBUU C MeTOANKON «[IpoBe/icHNe NCTIBITAHNI HA OTIIHYH-
MOCTb, OMHOPOAHOCTH ¥ CTAOMIBLHOCTE PHIOBI» [2]. 1)1l CpaBHUTENBHOTO aHAJIN3a UCITOITb-
30BaHbl B OCHOBHOM OTHOCHUTEJIbHBIC MOKA3aTeNN (MHICKCHI TEIOCIOKEHHS), TOCKOIBKY
B pasHbIC IO/l UCCIICOBAHUN BBHIPANIMBAHUE TPOBOIWIN MPHU PA3IHYHBIX TUIOTHOCTSIX
MOCAJIKU, B HEKOTOPBIC TIEPHOJIBI — TIPU HEOCTATOYHOM KOPMIICHHH pbI0. OTYaCTH 3TO IMO-
3BOJIMJIO CYTUTHh 00 aJIaNTallMOHHBIX BO3MOXKHOCTSIX Kpocca, a Takke 00 U3MEHEHHSIX UX
MOpP(POMETPHUICCKUX ¥ MOPGHOPU3NOIOTHICSCKUX ITapaMETPOB.
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OTHOCHUTENBHBIA TPUPOCT BRIYUCIUICS 110 hopmyre:

= Ll -100%,
0.5 (W, + 1)
rae W, — nepBoHadansHas Macca Tena; W, — Macca Teia B KOHIIE OIPEIEIEHHOTO ITeproyia
BpPEMEHHU.
[TocKombKy B YCIOBHSX X031 CTBA HEBO3MOYKHO ITPOBECTH MHIMBU/IyaIbHOE B3BEIIIHU-
BaHHE PbIO, OTHOCUTEIBHBIN PUPOCT ONPEACISIICS B IPYIIAX PBIO IT0 CPEAHUM BEJTHUMHAM.
O ekt rereposuca mpu CKpeIMBaHUK TOPOJ ONpeAessu mo Gopmyine [8, 3]:

N =({Ir/IIn x 100) — 100, wmu U = IIr — I1n/[1x x 100%,

rae M — aGcomnroTHbI (MCTHHHBIH) TeTepo3uc; Ir — mpusaak rubpuaa; [In — mpusHak iyd-
EeN MTOPOJBI.

HNuTencuBHOCTH pocTa peId (BECOBOM, THHEHHBIN ), UX pa3BUTHE (IKCTEPhEPHBIC 110~
Ka3aTeNy) u3yvaliv 110 OOMISTIPHHSTHIM B HXTHOJIOTUU B PHIOOBOICTBE METOTUKAM [7].

OU3HONOTHYECKYIO OLICHKY MPOBOIAMIIM 10 TeMaTOJIOTHUYECKUM, LIUTOXUMHYECKUM
1 OMOXUMHYECKHUM MTOKa3aTeIsIM.

KpoBb y prIO oTOMpanach n3 XBOCTOBOI BEHBI C COOMIOCHUEM MPABUII ACETITHKH.
I'emaTonornueckre mokazareiy ONMpeaessINCh OOIEPUHATEIME MeTofaMu: 1 depeH-
IHUAJIBHBINA MO/ICYET JICMKOLIMTOB U 3PUTPOINO33 B OKpallleHHbIX 1o [lanmnenreiiMmy ma3kax
nepugepruueckoil KpoBH. JIN30coManbHO-KATHOHHBIA T€CT MPOBOAMIN UTOXUMUYECKUM
METOIIOM ¢ OpoM(peHOIOBEIM ciHIM B Moaudukanuu I U. ITporuHoii [9].

Onpenensnock couepkanue He)epMEHTHOTO KATHOHHOTO OeJKa B JIM30COMaX HEw-
Tpodunos nepudepudeckoit kporu. [1o creneHn akKTUBHOCTH HUCCIEAyeMbIe KIETKH JIEITH-
JIUCH Ha 4 TpyMIIbL:

0 creneHp — rpaHyIbl KATHOHHOTO O€JIKa OTCYTCTBYIOT;

1 cTeneHb — eAMHUYHBIC TPAHYIIBI,

2 cTeneHb — rpaHyJibl 3aHUMAIOT PUMEPHO 1/3 IUTOIIa3MBl;

3 crereHb — rpaHyITbl 3aHUMAFOT 1/2 MUTOTUIa3MBI U OoJIee.

Cpennuii uroxumuieckuit koadgdumuent (CLK) paccuntsiBanu o ¢popmyse:

CLIK = (0'H, + 1'H, +2'H, + 3'H,)/ 100,

roe H,, H,, H,, H, — xonmnuectBo HeliTpoduios ¢ aktuBHOCTHIO 0, 1, 2 1 3 Gaiia cooTBeT-
creenHo; Hy + H, + H, + H, = 100.

Broxumuto ceIBOpOTKM KpoBU mpoBoawin Ha aHanuzartope Chem Well Awarenes
Technology ¢ ucronp3oBanueM peakTuBoB VITAL.

MaremaTtnueckyto 00paboTKy ITU(BPOBLIX MATEPUATIOB IPOBOMIIN C UCTIOIH30BAHU-
em nporpammbl Excel makera Microsoft Office.

Pe3ynbTaThl U UX 00CyKIeHHE

Pesynbrarsl ncciie0BaHuUs IIOKA3aiI1, 4TO IBYXJIETKU Kpocca « EpreHMHCKHID» He Me-
JIM TOCTOBEPHBIX OTIIMYMIA IT0 Macce TeJia OT UCXOAHBIX GopM (Tadm. 1). Tem He MeHee 10 OT-
HOCHTEIILHON CKOPOCTH POCTA KpOCC MOYTHU B JBA pa3a MPEBOCXOAMI JTYUIIYIO I10 JTaHHOMY
npu3Haky hopmy — Yemryiiuaryro mecTHyto Eprenunckyto. ICTHHHBIH TeTepo3HC COCTaBUIT
85% 1 89% COOTBETCTBEHHO Y YeNIyiUaToi U 3epKaJibHOM rpymi kpocca. Takum oOpazom,
HECMOTpSI Ha HEOOJBIIYIO MEPBOHAYATIBHYIO0 Maccy, 0co0u Kpocca «EpreHuHCKuiD»y umenn
JOCTaTOYHBIM NOTEHIIMAN POCTa U JOTHAJIM B ABYXJIETHEM BO3PACTE POAUTEILCKUE (DOPMBIL.
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Tabmuna 1

I'emaToiornyeckas XxapakTepucTHKA ABYXJ1eTOK kKpocca « EpreHuHckminy
U UCXOAHBIX (popMm

Yewyiyatble | Mongasckve Kpocc «EpreHuHckui»
MeCTHbIe 3epKalibHble
MokasaTenu EprenunHckvie EprenuHckve | Yewyityatbie 3epkarnbHble
a 6 B r
Macca Tena, kr 0,99+0,05 0,91+0,05 0,92+0,08 1,030,111
OTHOCcuTenbHasi ckopocTb pocTa, % 2342 1514 4323 4420
Oputponoas, %
FemouutoGnacTbl, 3puTpobnacTbl 0,3+0,1 0,4+0,1 0,3+0,2 0,6+0,2
HopmobnacTbl 2,6+04 2,7+0,5 2,8+0,6 2,2+0,5
BasodunbHble 3pUTPOLINTDI 11,5+1,4 12,2+1,9 1M1,1+2,4 4,9+0,6%
3perble 3puUTpoLUTbI 85,6+1,7 84,7+2,5 85,8+2,6 92,3+0,826=
JlenkouutapHas dopmyna, %
[MpomuenoumnTsl - - 0,1+0,1 0,1+0,1
MwuenouuTbl - 0,5+0,4 0,6+0,2 0,4+0,3
MeTtamunenouutbl 1,0+£0,8 2,7+0,9 2,8+£0,5 3,2+0,7
Mano4ykosgepHble HENTPOUIbI 2,7+1,2 3,5%1,1 3,1£0,9 2,6+0,7
CermeHTosiAepHbIE 2,3+0,5 1,7+£0,7 4,1+0,5% 3,9+0,4%6
Bcero HenTtpodunos 5,0+0,8 52+14 7,2+0,9 6,5+0,8
B03MHOUNbI - 0,2+0,2 - -
Basodunbl - - 0,4+0,2 -
MoHouuTbI 2,6+0,5 45+0,5° 2,1+0,4° 2,7+0,3°
NumdouuTsl 91,4+0,8 86,9+1,42 86,8+1,22 87,1+1,62
JInzocomanbHO-KaTUOHHbLIN TeCT

CLUK, ega. 1,62+0,15 2,29+0,05* | 2,07+0,06° 1,99+0,06°

HpnMeanne. 3}I€CB u panee: abB — pa3aniusa 10CTOBEPHDI.

ITo nmokasarensiM 3pUTPOIOI3a Yellyiyarast JMHUS Kpocca « EpreHuHCKkui» He nMe-
J1a JOCTOBEPHBIX pazauuuil. OHAKO y 3epKaIbHOM IPYIIIBI KpOCCa 3PUTPOIIOI3 MEHEE UH-
TEHCHUBHBIN, YeM y YEITyH4aTol Pyl Kpocca U 00enX POIUTEIbCKIX QOpM.
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s neikorpaMmbl Kpocca B OINYKE OT 00€UX POOUTENbCKUX JIMHUHM XapaKkTepHa
3HAUUTENIbHAS J0JI1 CETMEHTOSAACPHBIX (OPM HEHTPO(UIOB, SBISIOIIMXCS 3peNbIMU (a-
TOLUTaMH, YTO CBUAETEIBCTBYET O XOPOLIEW MMMYHHOM 3aluTe Kpocca. Y Yenryidqaron
rpymnmsl Kpocca « EpreHnHCKui» 0TMeueHo Hanu4due 0a30(QHI0B — IMMYHOKOMITETEHTHBIX
KJIETOK, KOTOpbIE HE TOJBKO MOAJCPKHUBAIOT KPOBOTOK B HEOOJNBIIUX cOCynax U obecre-
YHBAIOT MUIPALIMOHHBIA MYTh MPOYMM JIEHKOLIMUTAM B TKaHH, HO U 3()()EKTUBHO BIHUSIOT
Ha POCT HOBBIX KaMJUIAPOB. Jloyis 3TOH NOMyNIALMH KIETOK y Kpocca HEe3HaYUTeNbHa, 9TO
COOTBETCTBYET (PU3HOIOTHUECKOI HOPME.

Y MonaaBcKux 3epKalbHBIX PhI0 CAaMBIMH BBICOKUMH SIBIISIIOTCSI IPOLIEHT MOHOLIU-
TOB B JISHKOLMTapHOH (hopMyJie U coleprKaHHe JIN30COMAIILHOTO KATHOHHOTO OeJKa B Hell-
Tpoduiax KpoBH CPEAN IPYyTUX HCCIEAYEMbIX TPyl Kapna. Bo3MoXHO, 3T0 CBSI3aHO C aK-
TUBauueil aronnTosa Npu NOArOTOBKE PHIO K 3UMOBKE.

HauOGonpmas goss TMMQOLUTOB OTMEYAETCsl B KPOBU POAUTENBCKOM nHUM — Ye-
mryiuateix MecTHeIX Epreanacknx. CLIK kaTrmoHHOTO Oenka y KpoccoB OBLT Ha ONITUMAITb-
HOM ypOBHE: y YeLIyH4aToro Kpocca BbIIIE HCXOAHOW YeIyHdaToi poauTeIbCKON (OPMBL,
Y 3€pKaJbHOM — HI)KE UCXOIHOM 3epKaibHOU JTUHUU.

YpoBeHb JlakTaTa B CHIBOPOTKE KPOBH YELIyiuaTol rpymiisl kpocca « EpreHuHckuii
NPEBBILIAN TAKOBOH y POIUTENBCKHUX (POPM, UTO CBSI3aHO C MHTEHCUBHBIM IPOLIECCOM IJIH-
KOJIM3a |, CJIeJ0BaTeIbHO, JHEPTETUIECKIM OOMEHOM Yy pBIO (Tadm. 2).

Tabnuna 2

BunoxnMuveckasi xapaKTepucTHKA JIBYXJIETOK Kpocca «EpreHunckuiny
H UCXOAHBIX (hopM

Yewyiyatble Monpgasckue Kpocc «EpreHnHekuity
MeCTHble 3epKalbHble
MokasaTenm EpreHuHckue EpreHuHckue UelwyityaTble 3epKarbHble
a 6 B r

ANT, ep/n 38,0+4,5 32,3+3,1 354+2,6 33,413,6
ACT, ea/n 1397 13919 263+26 237+21
[mtoko3a, Mmonb/n 9,1+1,1 7,6%£1,2 2,9+0,3 3,0£0,2
KK (kpeaTuHkunHasa), ea/n 4026+426 4586+376 2526 +459 2796+322
NakTart, mr/an 377 3216 50+5° 42+9
L, ea/n 285 15+ 32 7350 6529
O6wuir 6enok, r/an 17,2+1,0 17,412 18,2+0,7 20,1+1,1
AnbGyMuH, r/an 8,2+0,5 8,2+0,7 8,1+0,4 9,2+04
Tpurnuunpuab! mr/an 50+7 40+6 108+ 7% 75+ 8ecs
XonectepuH mr/an 92+6 85+6 138+ 14 248 +223%s
MoueBas kucnora, MKkMonb/n 333+17 280+ 112 136+ 36% 232+23*
MoueBuHa, mr/gn 17,2+1,6 14,4+1,9 15,3£0,9 16,1+1,6
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Conep:xaHue TPUITIMLEPUIOB U XOJIECTEPHUHA B KPOBH KPOCCa JOCTOBEPHO BBILIE,
9YeM y POIUTENBCKUX (OPM, YTO CBUICTEIHCTBYET 00 WHTEHCHBHOM JIMITUIHOM OOMEHE
ocobeif kpocca. PeIOBI (MCXOMHBIC TUHUU M KPOCC) B PBIOX03e «EpreHuHCKmil» HaXOmu-
JIMCH TOJIBKO HAa €CTECTBEHHOM KOPMOBO# 6a3e B yCIIOBHAX HEMOIHOTO Tonoganus. OqHako
aJlanTaluoOHHBIE CIOCOOHOCTH KPOCCa OKAa3alliCh BBIIIE, YeM Y UCXOIHBIX JIMHUM, 4TO yKa-
3bIBACT HA MIOJIOKUTEIBbHBIH 3P QEKT reTeposnca y kpocca « EpreHuHCKui.

Kpocc «3epkanbHblit», Kak U OIHA U3 POAUTENbCKUX JUHUN (Bomkckue pamuarbie
KapIibl), IPAaKTHUECKU B JIBA pa3a MPEBOCXOAMI MO Macce BTOPYIO HCXOAHYIO (opmy —
MongaBckux 3epKaibHbIX EpreHHHCKUX KaprioB, pa3inyus 10CTOBEepHHI (Tadm. 3). OqHako
M0 TEMITy POCTa PBIOBI 00EuX TPYHI Kpocca «3epKadbHBI» 1 ucxonHoi GopMbl Bomxk-
CKMX PaM4aTbIX OTCTaBajk OT MoOJIaBCKUX 3epKaJbHBIX EpreHuHcKkux poIo.

Tabmuua 3
T'emaTonoruyeckasi XapaKTepUCTHKA JIBYXJIETOK KPOCCOB

Monpasckune Kpocc «3epkanbHbiii»
Mokasarenu égggl?;l:g:;l% 5;)3:'(;(':2 3epkanbHble Pamuartble
a 6 B r
Macca Tena, kr 0,91+0,05 | 1,58+0,022 | 1,55+0,112 | 1,62+0,082
OTHocuTenbHasi ckopocTb pocTa, % 1514 817 878 973
Oputponoas, %
lemoumTo6NacTsbl, apuTpobnacThbl 0,4+0,1 0,6+0,2 0,6+0,3 0,8+0,6
HopmobnacTbl 2,7+0,5 3,9+0,5 2,8+0,6 2,4+0,5
BasodumnbHble apuTpoLmMThI 12,2+1,9 8,9+1,2 13,4127 11,2+3,3
3penble 3puUTPOLUTHI 84,7+2,5 86,6+1,3 83,2+3,1 85,6+3,4
JlenkouutapHas dopmyna, %
MpomwnenoumnTsl - - - -
MwvenouuTbl 0,5+0,4 0,3%0,2 0,2+0,2 1,4+0,5¢°
MeTtamunenouutbl 2,7+0,9 2,1+04 2,6+0,3 3,4+1,2
ManoukosgepHble HEMTpodUnbI 3,5+11 1,6+0,3 2,610,4 24+11
CermeHTosifiepHble 1,7+0,7 3,0+0,6 0,4+0,3° 1,4+0,5
Bcero HenTpodunos 52+14 4,6+0,6 3,0+£0,3 3,8+1,0
Bo3nHounbl 0,2+0,2 - 0,2+0,2 0,2+0,2
Basodunel - 0,410,2 0,210,2 0,2+0,2
MoHouuTbI 45+0,5 3,9+0,5 2,8+0,5° 2,3+0,5%
NumdouuTsl 86,9+1,4 88,9+1,1 91,0+0,52 88,7+3,2
JInzocomanbHO-KaTUOHHbLIN TeCT

CLIK, en. 2,29+0,05 | 2,12+0,06 | 2,01+£0,09* | 1,77+0,07%°
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WHTEeHCUBHOCTD JICHKOII093a BBIIIE Y PaMyaToll JIMHUU 3epKaJbHOTO Kpocca, YeM
y 3epKaJIbHOM TPy KPOCcca Cy/isl IO JI0JIe MUEJIOIMTOB B JIeWKorpamme. Takoe ycuiieHne
UMMYHHOH 3aIIU Tl PAMUYaTBIX KAPIIOB C y4ETOM ONTUMAIBHOTO COAEPIKAHUS 3PEIbIX (OpM
CETMEHTOSJICPHBIX HEUTPO(DUIIOB — XOPOILIHIA MPU3HAK ISl TIOATOTOBKH K 3UMOBKe. Jlois
MOHOIIMTOB Y Kpocca HIXKE, YeM Y POAUTEIBCKUX (POPM, YTO CBUIIETEIBCTBYET 00 HX pac-
XOZIOBaHUHM IIpH (haromurose mnepen 3MMOBKOI. B monb3y Kpocca cBUAETEIBCTBYET U pac-
XOZIOBaHUE JIM30COMAJIBHOTO KaTHOHHOTO Oellka HeHTpo(uiIoB B mpouecce daromurosa.
Takum 00pa3om, y Kpocca WHTEHCHBHEE HIET (haromuTo3 MakpoaraMu — MOHOLUTAMHU
1 MUKpodaramMu — HeHTporITaMu.

ITo 6bmoxumudeckm napameTpam (Tadi. 4) OTAMYUS KPOcca OT POTUTENBCKUX (HOopM
OTMeYeHbI N0 BeICOKOMY YpoBHIO (hepmeHToB: ACT (OenkoBbii 0OMeH) u JakTara (yrie-
BOJHBIN 0OOMEH).

Tabmnuna 4

BuoxnMuveckasi XapaKTepuCTHKA IBYXJIETOK Kpocca «3epKaabHbIN»
H MCXOAHBIX (hopM

l;/lec:ﬂ(,qa?]iiﬁ: Bormekue Kpocc «3epkarnbHblin»
Mokasatenu EprennHckue pamtiaTee 3epkanbHble Pamyatble
a 6 B r

ANT, ea/n 32,3+3,1 26,4+2,2 33,2+3,2 34,3+5,3
ACT, en/n 13919 132+3 2092426 180+ 15%
[ntoko3a, MmMonb/n 76+1,2 41+0,4 3,8+0,6 3,4+0,5
KK, ea/n 4586+376 2822+456° 2927 +549° 31463822
NakTarar, mr/gn 32+6 51+10 101 +426 93+6%6
Lo, en/n 15+3 90+9,5 27+8 58+26
O6wwir 6enok, r/n 17,4412 20,7+0,3 19,4+0,9 18,1+1,1
AnbGyMuH, r/an 8,2+0,7 9,9+0,3 8,9+0,1 8,6+0,4
Tpurnuuepuabl, Mr/an 40+6 131+£112 115+£132 94 + 826
XonecTtepuH, mr/an 85+6 68+32 99+76 84 +26
MoueBas kucnora, MKkMonb/n 28011 227+19° 58+28% 40+28%°
MoueBwuHa, mr/gn 14,4+1,9 7,2+0,92 18,1+1,3° 18,2+1,9°

OO0 MHTEHCUBHOM HYKJIEHHOBOM OOMEHE KpOCCa CBHCTEIBCTBYET HI3KOE COIepIKa-
HHE MOYEBOM KHUCIIOTHI — KOHEUHBIN TPOAYKT 0OMEHA yPHHOB.

JIByxietku kpocca «BOmKCKHin» M0 Macce Tella TOUTH B JiBa pas3a MPEBBIIIAIN OJl-
HOBO3PACTHBIE HCXOMHBIC (hOpMBI (TabI. 5).

ITo mokasareyisM 3pUTPOTIO33a JOCTOBEPHBIX OTIMYHIA Kpocca « BOKCKUi» OT mc-
XOITHBIX (POPM HE OTMEUECHO.
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Tabmuna 5

MopdomeTpuueckast # reMaToJ0rM4eCKasi XapaKTePHCTUKA ABYXJIETOK
KpoccOpeaHbIX KApPNOB U PbI0 HCXOAHBIX TPYNII

HOXXHbIN 30HaNbHbIA TUM

Borxckuit Kpocc
MoxasaTent q em;yﬁizfgrﬁolr(c;pn a pamyatbin « BOJ'Ip)KCKVIVl»
a 6 B
Macca Tena, kr 1,7£0,3 1,6+0,2 2,9+0,326
OpuTtponoas, %
FemouutoGnacTbl, apuTpobnacTbl 1,1%£0,2 0,6+0,2 0,8+0,3
HopmobnacTbi 3,7+0,5 3,9+0,5 4,8+0,4
BasodumnbHble apuTpoLmUThI 10,6+1,2 8,9+1,2 9,5+2,1
3penble 3puUTPOLUTHI 84,6+1,6 86,6+1,3 849+1,9
NevikouutapHas dopmyna, %
MwuenouuTsl 0,3+0,2 0,3+0,2 1,4+0,4%
MeTtamunenouutbl 1,7+0,4 2,0+0,4 3,6+0,5%
Mano4ykosgepHble HENTPOUIbI 3,0+£0,7 1,6+0,3 0,4+0,326
CermeHTosiAepHbIE 2,5+0,7 3,0£0,6 3,7+£0,8
Bcero HenTpodunos 5,5+0,7 46+0,6 4,1+0,9
Bo3mHOUnbI 0,1£0,1 - 0,2+0,2
Basodunbl 0,3+0,2 0,4+0,2 0,3+0,2
MoHouuTbI 3,4+05 3,8+0,5 4,8+0,6
JInmdpounTsl 88,7+0,8 88,9+1,1 85,5+0,9%6
JInsocomanbHO-KaTUOHHbIN TecT

CLUK, eg. 1,89+0,07 2,12+0,05 1,66+0,08%

Y Kpocca MHTEHCUBHEE, YEM Yy POAUTENEH, UAET JEUKOM033 Cyas Mo J0Jjie B JeH-
KorpamMme OJacTHBIX (POPM KIIETOK MHEJIOUAHOTO psifa: MHETOLUTOB M METaMHUEIOUTOB.
[IponeHT TUMQOIHUTOB y Kpocca MEHBIIIE, YeM Y HCXOAHBIX QOpM.

[MorenumanpHas QaronurapHas aKTHBHOCTH 10 COIACPKaHUIO KaTHOHHOTO OenKa
B JIM30COMax HEUTPOPHIIOB eprUPepHUECKON KPOBH KpOcca HHXKE, YeM HCXOAHBIX TPYIIL,

4TO CBUACTCILCTBYET O €0 paCcxXxoJ0BaHUHU B IIPOLECCC HMMYHHOﬁ 3alllUTHI.
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¥ kpocca «Bokckuii» orMedeH Boicokni ypoBeHb AJIT, obmero 6enka u ans0ymu-
HOB TI0 CPaBHEHHIO C POAUTENHLCKUMH (POPMaMH, CBUICTEIbCTBYIOINNA 00 HHTEHCUBHOM
0EJIKOBOM POCTE M 3HAYMUTEIHHOM IOTEHLHANe NPOLYKTUBHOIO pOCTa, 00YCIOBICHHOTO
s¢dexrom rereposuca (tabdn. 6). Ilpu s3trom yposers ACT HHMXKe, YeM Yy POAUTEIBCKUX
¢opm, cooTBeTcTBEHHO MeHbIe Kodadduuuent ae Puruca: ACT/AJIT — ontumanbsHOE co-
OTHOLICHHUE, CBUAETENLCTBYONIEE 00 OTCYTCTBUU HAPYILIECHUH B CEPIEYHON MBIIIIIE.

Tabmuua 6

BuoxnMmnyeckas XapaKTepruCTHKA ABYXJETOK Kpocca «BoJnkekuniin»
H MCXOAHBIX (hopM

HOXHbI 30HambHBIA TUM Bosmxckui Kpocc
Mokasarenm YyBaLLCKOro YeLlynyaToro pamyarbiv «Bormkckmn»
a 6 B

ANT, ea/n 33,2+5,3 25,9+2,2 52,9+3,7%
ACT, ea/n 98,3+6,7 132,4+2,9 63,1+£9,6%
[niokosa, mmonb/n 5,8+0,8 4,1+0,4 3,4+£0,7°
KK, ea/n 2398+541 2822+456 834 +391%
JlakTarar, mr/gn 42,0+12,9 51,1+£9,8 37,4+7,3%
L, ea/n 55,4+7,3 89,6+9,52 51,3+£8,45
O6wuin 6enok, r/n 20,3+£0,8 20,7£0,3 23,4+0,5%°
AnbBbyMuH, r/gn 9,3+0,4 9,9+0,3 14,910,420
Tpurnuuepuabl, Mr/an 145+13 131+11 156+12
XonecTtepuH, mr/gn 94+7 68+3 142 +6%
MoueBas kucnorta, MKMOnb/n 244+17 227+19 58+726
MoueBuHa, mr/gn 48+1,2 6,9+0,9 7,3+1,1

AKTHUBHOCTH KpEaTHHKHHA3bI Kpocca 0oJiee YeM B JiBa pa3a CHIDKEHA 10 CPABHEHUIO
C UCXOHBIMU JIMHUSAMH. DTOT PEPMEHT y4acTBYET B MPOIECCAX DHEPTETHISCKOTO 0OMEHa,
MPEUMYIIIECTBEHHO B KJIETKaX MBIIICYHON 1 HEpBHOM TkaHH. KpearnHkuHa3a obecrieunBa-
€T SHEprhel MBIIICYHbIC COKpanieHus. Takoe CHIKCHHUE aKTHBHOCTH (DepMEHTa CBS3aHO,
BEPOSITHO, C MEHBINEH MOJBIKHOCTBIO KPOCCa, TOIYYAIOIIEro JOCTATOYHOE KOJMUYECTBO
KOpMa.

Hesricokoe comeprkanne makrara y Kpocca (HHXKe, 9eM Y pOTUTENBCKUX (hOpM) CBU-
JIETEIbCTBYET 00 OTCYTCTBUU Y HETO KHCIOPOIHOMN 3a/I0JDKEHHOCTH TKaHEH.

YpoBeHb XoJecTepruHa KPOBH KPOCca BBIIIE, YeM Y UCXOIHBIX (POPM, KaK OTpaKeHUE
WHTEHCHBHOTO JIMITUIHOTO OOMEHa.

ConeprkaHue MOYEBOM KUCIOTHI MPUMEPHO B 5 pa3 HIDKE Y Kpocca 0 CPABHEHUIO
C POIUTEIHCKUM, COOTBETCTBEHHO y KPOCCa B MEHBIIICH CTEIEHH Pa3pylIaloTCs HYKIICH-
HOBBIC KHCJIOTHI.
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BriBoabI

TakuMm 00pa3om, rccieayemMble KOMOMHAIIMY CKPEUTUBAaHUS AaIK TeTEPO3UCHBIN A(-
(eKT, KOTOPBI TPOSBUIICS MO-Pa3HOMY B 3aBUCHMOCTHU OT IUIOTHOCTH MOCAIKU U YPOBHS
kopmiieHus. [lokazarenu pocta 1 oOMeHa BEIECTB M3y4aeMBIX KPOCCOB M UX MCXOJHBIX
(bOopM CBHIETENHCTBYIOT O 3HAYUTEILHOM ITOTEHIIHAIE POCTa, METa00JIM3Ma U KIETOYHOTO
UMMYHHTETA.

Kpocc «EpreHuHckuii» 1o OTHOCUTENIBHONW CKOPOCTH pOCTa KpOCC IOYTH B JBa
paza MpeBOCXOANT JYUIIYIO TI0 TaHHOMY MPU3HAKY POAUTEIBCKYIO TUHUIO — Yenryitua-
TYIO MECTHYI0; UCTUHHBIN reTepo3uc coctaBui 85—-89%. Y kpocca 1o CpaBHEHHIO C HC-
XOIHBIMH (hopMaM¥ — OoJbIIast OIS 3PENbIX CETMEHTOSIEPHBIX HEUTPO(DUIOB B Jek-
KOTpaMMe, YTO CBHJETEINBCTBYET O 3HAUYUTENbHOW (DaromuTapHOi aKTUBHOCTH STHX
MUKpodaros.

Kpocc «3epkanapHblii» Mo Macce Teja 3HaYUTENbHO IPEBOCXOAMII POIUTENBCKYIO
dbopmy — MoIaBCKYIO 3epKadbHYI0. Y Kpocca OTMEUCH HHTCHCUBHBIN (DaroiuTos3 cyas
MO0 MEHBIIEH JJ0JIe MOHOIIMTOB ¥ HEUTPODHIIOB B JIeKOIrpaMMe, PaCXOAyEMBIX B MPO-
ecce MMMYHHOM 3alIMTHl U MEHBIIEM KOJIMYECTBE JIN30COMAIBHOTO KATHOHHOTO Oel-
Ka B HEUTpoQmiIax KpoBH Kpocca «3epKaIbHBINY 110 CPAaBHEHHIO C UCXOAHBIMU (Op-
MaMH. Y Kpocca M0 CPAaBHEHHUIO C POAMTEIbCKUMH (DOpMaMu MHTEHCUBHEE OCJIKOBBIN
00MEH Cyns IO BBICOKOMY COJIEP)KaHHIO 00mIero Oeika ¥ albOyMHUHOB, aKTUBHOCTH
AJIT, nunugHelid 0OMEH — CyAs MO COMEPIKAHUIO XOlleCcTepruHa. AKTUBHOCTh KpeaTHH-
KHHAa3bl Kpocca «Bomkckuit» B 2—3 pas3a CHHKEHA 10 CPABHEHUIO C HCXOIHBIMU T'PYII-
namu. Kpocc «Boinkckuii» oTiandaercss BBICOKMM YPOBHEM JHUIHIHOTO OOMEHa Cyns
M0 COJEPIKaHUIO XOJECTEPHHA, YTO CBA3aHO, BEPOATHO, C HAKOIIJIEHHEM XHupa (dHepre-
THYECKOE JIETIO).
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COMBINATION ABILITY OF SELECTIVE CARP GROUPS
DURING TWO-LINE BREEDING

G.I. PRONINA!2, A.G. MANNAPOV!

(*Russian State Agrarian University — Moscow Timiryazev Agricultural Academy;
2Research Institute of Integrated Fish Farming — Branch of All-Russian Research Institute
for Animal Husbandry)

This paper presents the results of studying the productive and physiological properties
of carp crosses — interline or interbreed hybrids of the first generation. The resulting crosses
have a high potential for growth, metabolism, and non-specific cellular immunity. It was found
that the studied cross-breeding combinations produced a heterotic effect, which was manifested
in different ways depending on the climate zone, planting density, and feeding. In the “Ergenin-
sky” cross, obtained from crossing the local scaly and Moldavian mirror lines, the true heterosis
in relative growth rate amounted to 85-89%. As compared with the parent forms, it has a higher
immune defense against pathogens, judging by the large proportion of Mature segmentonucle-
ar neutrophils. The “Mirror” cross is the result of crossing males of the Moldavian mirror line
and females of the Volga frame carp that has a scattered scale cover —100%, body weight sig-
nificantly exceeds the Moldavian mirror parent form. The cross has a smaller proportion of mono-
cytes and neutrophils in the leukogram, and the content of lysosomal cationic protein in the latter
is lower, which suggests that these phagocytes are consumed in the process of immune defense. As
compared with the parent forms, the cross has more intensive protein metabolism, which can be
proved by the high content of total protein and albumins, ALT activity. The lipid metabolism can
be determined by the content of cholesterol. The activity of creatine kinase in the “Volzhsky” cross
is 2-3 times lower as compared to the initial groups. The “Volga” cross is a reciprocal interbreed
hybrid of the Southern zonal type of the Chuvash scaly carp and the Volga frame carp that has
a high level of lipid metabolism.

Key words: fish cross, heterosis, hematological parameters, biochemical analysis, lyso-
somal cationic test.
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