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IHCTUTYT TBapMHHMLTBA CTENOBUX parnoHiB iMeHi M.®. |IBaHoBa
«AckaHig-HoBa» - HauioHanbHWin HayKOBUiA CeNeKUiNHO-reHeTUYHNIA
LEHTp 3 BiBYapcTBa

BuknadeHo pe3ynbmamu docioxeHb Wo00 bopMy8aHHSI M’SICHOI
MPOOYKMUBHOCMI Pi3HUX eeHemuyHUX nidmurie maepitickko2o mury
niedeHHOoI M’sicHOI nopodu. BcmaHoerneHa 8ipo2iOHO suua iIHmeHCU8HICMb
ma eHepeis pocmy 6yaaliuie i menuYoK HU3LKOKPOBHO20 3a «4acCmKOH»
cnadkogocmi  3eby eeHemu4HO20  nmiIdMuMy, a makox euwa
iHMeHcusHicMb ¢hopMy8aHHs ma Haripyaa pocmy 8 00CridxKy8aHi 8iKo8i
repiodu.

KniouoBi crnoBa: M’sicHa xygoba, reHeTWyHi nigTunu, iHTEHCUBHICTD,
eHepria pocTy, IHTEHCUBHICTb (POPMYBaHHS, Hanpyra pocTy.

YcniwHe BupilweHHs npobnemMu BMPOBHMLTBA SMOBUYMHWU 3HAYHOO
MipOI0 BU3HAYaETLCS FOCNOAAPCHKO KOPUCHMMU BioNOriYHNMN SKOCTAMM |,
nepw 3a BCe, IHTEHCMBHICTIO Ta €Heprielo pocTy, WO 3YMOBIIOTb
hopMyBaHHS M’ACHOI NPOAYKTUBHOCTI.

Po3BuTOK M’A3€BOI TKAHWHWN Ta POPMYBaHHS M’ACHOT NPOAYKTUBHOCTI
3YMOBJIEHO TiCHMM 3B’A3KkOM TreHo- i  deHotuny. M.IM. Oy6iHiH 3 yporo
npusody 3asHayaB: «PeHoOTUN — Ue sABULLE, a TFeHOTUN — CYTHICTb,
BHYTPILLHLO MpUTaMaHHa OpraHi3my; ix 3MiHM He Ganayxi ogHa OAHIN.
3MiHM CYTHOCTI reHOTUny 3aroMMKTbCA Yepe3 npouecu UinicHoro
pO3BUTKY i BeAYyTb A0 NEBHUX 3MiH fiBMLWA — deHoTuny. 3MiHn deHoTuny
3a CBOIM BMMAMBOM Ha T[EHOTWUM 3ariOMIKTLCA 4Yepe3 CUcTemy
OpraHiyHoOro AeTepMiHiaMy, WO NpUM3BOAUTbL OO MOSABUM HeafdeKBaTHUX
MyTauinHux 3miH» [1]. HaBegeHe NONOXeHHs 3'COBYE MOSiBY OCOOWH 3
Pi3HUM piBHEM NPOAYKTMBHOCTI Mig BNIMBOM  CMafKoBOCTi, YMOB
cepepoBuLla, Bigbopy Ta nigbopy.

Y TaBpiNCbKOMY TuUNi NiBOAEHHOT M’SICHOI NOpoAW, CTBOPEHOMY i
anpoboBaHomy y 2008 p., BuAinNATbCA [ABa TEHETUYHI MiaATUMNW:
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HU3LKOKPOBHUIN 3a «4acTkolo» cnagkosocTi 3eby (£ 37,5%) — B Tuni
caHTa-repTpyga Ta BWCOKOKPOBHMMN (= 37,5%) — B Tuni 3eBy. TBapuHu
060X reHeTMYHUX NiATUNIB € TBapuHamMmu BGaxkaHoro Tuny, ki po3BOAATLCS
«B cobi» i CTaHOBNATb MacuB TaBPIACbKOrO TuMy NIBAEHHOI M’SCHOI
nopoau [2].

MeTta po60Tu — BMBUNTY IHTEHCUBHICTb, €HEprito, Hanpyry pocTy, Ta
iHTEHCUBHICTb POPMYBaHHSA M’SICHOI MPOAYKTUBHOCTI Yy TBapWH Pi3HUX
reHeTUYHMX NIATUNIB TaBPIMCbKOro TUNY NiBAEHHOT M’ SICHOT NOpoau.

Martepian i metoguka pocnigxeHb. [ocnign 3 dopmyBaHHS
M’SICHOI MPOAYKTMBHOCTI NPOBOAUNUCA B NMem3aBoAi NiBAEHHOI M’ACHOT
nopoan AMNAI «AckaHiicbke» KaxoBCbKOro panioHy XepCoHCbKoi obnacTi
Ha noronis’l OyranuiB i TENWYOK HU3BbKOKPOBHOrO Ta BMCOKOKPOBHOIO
reHeTUYHUX MiATMNIB TaBPINCLKOro TUMY NiBAEHHOT M’SCHOI Nopoau.

Tensata go 7-mic. BiKy BupowlyBanucsa nig MaTepsMuM Ha Miacoci.
Micna Biany4eHHs JopoLlyBaHHS NPOBOANIIOCHA B BECHSHO-NITHI Micsui Ha
nacoBuLLax, a B 3MMOBWIA Nepiog — Ha BUTYNIbHO-KOPMOBUX MalaH4YmMKax.
[logiBnga TBapuH B NiTHIM nepiog — NpUpOAHi Ta KynbTypHi nacosulla, B
3MMOBO-CTINIOBMI MNepiog — KOPMWM 3i CxoBWL, (CUNOC, CiHax, CiHO
noLepHoBe, colomMa 3MakoBMX) 3rigHO 3 HOpMaMK i pauioHamu rogieni
CTaTeBO-BiKOBUX rpymn. KOHLEHTPOBaHi KOPMM BUKOPUCTOBYBAnMCS nuLle B
Jocnigi 3 BM3HaAYeHHs1 MoTeHuiany eHeprii pocty 6GyramuiB (ouiHka 3a
BMacHOK MPOAYKTUBHICTIO Ta SAKICTIO NMOTOMCTBA), SKAM NPOBOAUBCH Ha
Byranusix o6ox reHeTUYHNUX NITUMIB NPU NpOrpamMyBaHHi eHeprii pocTy Ha
1200 r B nepiog 3 7 4o 12 mic. BiKy 3a METOAMKOI OLHKM ByraiB M’SICHUX
nopiga [3].

B pocnigax BMBYanu XuMBYy Macy, eHeprito pocTy, abcomnmoTHuiA Ta
BIOHOCHUN NPUPICT XMBOI Macu LWMASXOM LLOMICAYHOIO 3BaXyBaHHS i
nepepaxyHKy Ha loBinenHy gaTy 3a MeTOAMKaMU iHCTUTYTY pPO3BEeOEHHS i
reHeTUKn TBapwH [4].

IHTeHcKBHICTb hopMyBaHHA BU3Ha4anu 3a popmynoto KO.K. Cee-yiHa
(2974) [5]:

M7-MO0 M12-M7

At =( 0.5(M7+M0)  0.5(M12+M7)

) 100, Ae

At — iHTEHCUMBHICTb hopMyBaHHS, %

Mo, M7, M1, — xu1Ba Maca npu HapogXeHHi, 7, 12 mic. Biui, Kr.

Ons  6inbw  MNOBHOI  XapakTepuUCTUKM  (POpMyBaHHA  M’SICHOI
NPOOYKTUBHOCTI BU3Ha4Yanu iHAEKCU Hanpyru Ta pPiBHOMIPHOCTI POCTY 3a
hopmynamu [6]:
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IHOeKc Hanpyru pocTy:

In= ﬂ*CH (B.M. KoBaneHko, 1996), ae
BIT

IH — iHOEeKC Hanpyru pocTy;
BIM — BigHOCHWIA NPUPICT XXMBOT Macu Bi HAPOMKEHHA 40 12 Mic. BiKy;
CIl — cepegHbog060BMIA NPUPICT Big HAPOAXEHHS 00 12 Mic. BiKy.

IHOEKC piBHOMIPHOCTI pOCTY:

Ip = *CIl (B.M. KoeaneHko, 1996), ae

1+ At

Ip — iHOEKC PIBHOMIPHOCTI pOCTY;

At — iHTEHCUBHICTb (pOpMyBaHHS;

CI1 - cepegHbo0060BUI NPUPICT Big HAPOAXKEHHHA A0 12 MicC. BiKy.

MaTtepiann, oTpumaHi B Aocnigax, niggaBanucs MaTtemMaTuudHIN
00pobUi 3 BUBHAYEHHSIM OCHOBHMX KOHCTaHT GiomeTpii [6].

Pesynbtatn pocnimkeHb. Martepiann wWoao iHTEHCUMBHOCTI pPOCTY
TBApPUH PI3HNX FEHETMYHUX MIATMNIB MOKa3ylTb, WO MNPU HAPOOKEHHI
TenaTa 000X reHOTUMIB He BiOpPiI3HAIOTLCA 3a XXMBOK Macoto. Are yxe B 7
MiC. Byranui HU3bKOKPOBHOMO NIATMMY NEPEBULLYIOTbL CBOIX POBECHUKIB 3a
XWUBOK Macor, abContoTHUM Ta BiAHOCHMM MPUPOCTOM, iIHTEHCUBHICTIO
dopmyBaHHa  (P>0,99-0,999). B  7-micayHomy  Biui  OGyramui
HU3bKOKPOBHOIO MigTUNY MaTb AOCTOBIPHO BULLMIA iHOEKC Hanpyrn pocty
131,7£1,82 npotn 105%1,87 y OyranuiB BMCOKOKPOBHOIO TF€HETUYHOrO
nigtuny (P>0,999), wo 3ymoBntoe Binblu iHTEHCUBHWIA PIiCT i (hOpMyBaHHSA
M’ACHOT NMPOAYKTMBHOCTI Yy HacTyrnHi BikoBi nepiogn. Y 12-18-mica4yHomMy
BiLi Oyramui  HM3bKOKPOBHOIO  TUMY  MEPEBULLYIOTb  POBECHUKIB
BMCOKOKPOBHOIO TUMYy $K 3a abCONMOTHMMM 3HaYeHHAMW O3HaK (kuBa
Maca, abcontoTHUIA NpupicT, cepeaHbogoboBuin npupict, P>0,95-0,999),
Tak i 3a iHOeKCaMu iIHTEHCMBHOCTI (OOPMYBaHHS, Hanpyru Ta piBHOMiPHOCTI
pocty (P>0,999).

3HaYeHHs iHOEeKCY IHTEHCMBHOCTI (DOPMYBaHHA CBIAYMTb MpPO Te, Lo
HanbinbL IHTEHCMBHO Npouecu hopmMoyTBOPEHHS BigbyBatoTbes y Bilj O-
7 wic. (153,3+3,02 — 166,5+2,41). Y HacTynHi BikOBi mepiogu Benu4ymHa
LUbOro iHOEKCY 3MEHLWYETbCHA | MiHIManbHOro 3HayeHHs BiH HabyBae y
Tenuub BUCOKOKPOBHOIO Tuny Y Biui 18 mic. (At-101,1+1,19, Cv=10,4%).

HanBuwinii piBeHb iHOEKCY Hanpyrn pocTy YCTaHOBMNEHO Yy 7 Mic.
Gyranuis HM3bKokpoBHoro nigTuny (131,7+1,82), HanHWx4MiA — y Byranuis i
Tenuub BUCOKOKPOBHOro Tuny y Biui 12 mic. (81,5+1,23 — 81,1+1,19), wo
3YMOBMIOE MOBINbHUA PO3BUTOK LMX [EHOTMNIB Y paHHi nepiogn i
noJoBXye nepio opMyBaHHS M’SICHOT NPOAYKTUBHOCTI Y MOPIBHSAHHI 3
HN3bKOKPOBHUMMW FrEHOTMNaMM.
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Kpim TOro, HU3bKMIA piBEHb Hanpyri pocTy y Tenulb BUCOKOKPOBHOIO
reHeTUYHOro niaTuny 3ymMoBMOE Oinbll TpyMBanuMnh TepMiH AOCATHEHHS
OCTaHHIMM napyBarnbHWUX KOHAMUIA. Tenuui HW3LKOKPOBHOMO  TUMY
pocsaratoTb xmBoi macu 360 kr y Biui 15-16 Mic., @ BUCOKOKPOBHOIO — Ha 3-
4 micsaui nisHiwe.

BinbLlL KOHTPACTHO Ui 3aKOHOMIPHOCTI NPOSIBNAIOTLCA Yy Oyranuis npu
nporpamyBaHHi eHeprii pocty 1200 r (tabn. 1). B 7-micsyHomy Bili
Oyranui HM3bKOKPOBHOIO TWUMY HE MatoTb iCTOTHOI Pi3HWULI abCOMTHMX
3HayeHb XMBOi Macu, abComnTHOro, BIAHOCHOIO Ta cepegHbo4ob0oBOro
NPUPOCTY >XMBOI MacWu. IHAEKCU IHTEHCUBHOCTI (OOPMYBaHHA MaloTb
6Grn3bKi 3HaYEHHS, @ iIHOEKC HaMpyru pocTy AOCTOBIPHO MEPEBULLYE AaHWU
MOKa3HWK POBECHMKIB BMCOKOKpOBHOro tuny (P>0,999), wo i 3ymosnioe
BMCOKY EHeprito pocTy B 7-12 micsauiB, a TakoX B HACTynHi nepioaw.

Tabnuusa 1. PopmyBaHHA M’SICHOI NPOAYKTUBHOCTi Y TBapUH Pi3HUX
reHoTUniB NiBOeHHOI M’ICHOI MOpoAMX NpU NporpamyBaHHi eHeprii
pocty 1200 r

B | K

[eHoTun/ 270 onis

12 mic.
[NokasHuk Mam v

Mtm Cv

NS
(6211}
»
~

1 3 4

B Tuni 3eby
(237,5%)

XKuea maca, kr 48 204+3,76 12,7 48 37046,32 8,63

AGcontoTHUI
NPUPICT, KT 182,6+2,98 11,3 348,615,80 11,5

BigHocHWi
npUpICT, % 8,53+0,19 11,2 0,942+0,015 11,0

CepenHbonob.
npupict 0-12 869,5+20,47 16,3 955,0+22,6 16,4
Mic., T

CepeaHboa06.
npupict 7-12 - 1022+40,2 37,5
Mic., T

IHTEHCMBHICTb 162,0+£3,12 13,3 104,2+2,36 15,7
dopMyBaHHS

IHoekc 164,2+2,98 12,5 105,6+1,74 11,4
Hanpyrv pocty

IHaekc piBHOM. 0,590+0,01 11,7 0,486+0,009 12,8
pocTy

MoTeHuian 1373-1440
eHeprii pocTy,
r

B Tuni caHTa-

repTpyaa
(<37,5%)
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MpopoBxeHHs Tabnuui 2

1 2 3 4 5 6 7
YKnBa maca, Kr 64 199+3,68 14,8 64 405+7,40° 7,93
ABCOMOTHUN 178,0+2,37 10,6 384,0+4,56 9,5
nNpupICT, Kr
BigHocHuin 8,47+0,15 14,2 0,948+0,013 10,9
npupict, %
CepenHboao6. 848,0+17,6 16,6 1052,0+19,7* 14,9
npupict 0-12
Mic., I
CepenHbopao6. - 1296+43,5 32,0
npwupict 7-12
MiC., T
IHTeHcvBHicTL 162,7¢5,36 | 19,5 112,6£1,12% | 7,9
dopMyBaHHS
IHpexc x0x xx
HanpyrY pocTy 180,5+2,44 10,8 124,9+1,31 8,4
IHpeKe piBHOM. 0,6760,01 11,8 0,555+0,006 8,6
pocTy
MoTeHuian
eHeprii pocTy, 1553-1773
r

*P>0,95; ™ P>0,99; ™ P>0,999;

B Biui 12 mic. y TBapuMH HW3bKOKPOBHOrO TUMNy dbakTUYHA eHeprisi
pocty (n=64) ctaHoBuna 1296+43,5 r npotn 1022+40,2 r y reHoTUNiB
BMCOKOKPOBHOrO TuUMy, LWO [OCTOBIPHO MEpeBULLYE pPiBEHb O3HAKM
OCTaHHiX Ha 274 r (P>0,999). Y uen BikoBMIN nepiod BCi iHLWI NOKa3HWKM,
IO XapakTepu3yloTb npouecn hOpMyBaHHS, y TBAapUH HU3bKOKPOBHOIO
TUNY BIPOriAHO MNEPEBULLYIOTb aHaroriyHi MOKa3HUKM BUCOKOKPOBHUX
reHoTunis. lNpu UbOMY cuna BNAUBY reHOTMNY Ha (POPMYBAHHS M’SICHOI
nNpoayKTMBHOCTI cTaHoBUTL 53,4% (P>0,999).

AHanizytoun oTpumaHi pesynbTaTh, MOXHa AT BUCHOBKY, LLO
TBapMHW HU3bKOKPOBHOMO 3a «4acTKOK» CNagKkoBOCTI 3e0y reHeTu4HOoro
nigTuny matoTb BuUWy Hanpyry pocty (180,5+2,44 npotu 164,2+2,98) B
nepiog ¢opMyBaHHA M’SICHOT NPOOYKTUBHOCTI, O 3YMOBMKE BULLY iX
xuBy macy (405+7,40 npotu 370+6,32 kr) Ta eHeprito pocTy 3a nepiog 0-7
Mic. — 10521226 npotm 955+22,6 r, 7-12 mic. — 1296143,5 npotun
1022+40,2 r (P>0,999). MNoTeHuian eHeprii pPOCTy reHOTUNIB HU3bKO-
KpoBHOro Tuny craHoButb 1553-1773 r, BucCokokpoBHoro — 1373-1440 r.
PesynbTatn gocnigxeHb goBenu, WO eHepria Ta Hanpyra pocTy, a Takox
iHTEHCUBHICTb POPMYBaHHS 3yMOBIEHi reHOTUMOM TBapWH, OCKiNbKM cuna
noro BnnmBy cTaHoBUTb 53,4%.

lMpoBedeHi AocnigXeHHa cBig4aTb, WO B TaBpPINCbKOMY  TuUMi
niBOEHHOI M’SICHOT nopoan cdopMOBaHO [[Ba FEHEeTUYHi NigTvnu, SKi
MaloTb CYTTEBI BIAMIHHOCTI He nule B CTPYKTYpi reHotuny, ane 1M B
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MexaHiamax (OpMOYTBOPIOKOYMX MNpoueciB, AeTepMiHOBaHUX came
reHOTMNOM TBapVH.

MexaHi3mu, L0 3yMOBNIOOTE IHTEHCUBHICTE (DOPMYBaHHSA Ta Hanpyry
pocTy, nornnbnioTe AudepeHuiauilo nonynauii Ha CKOPOCTUrnui
(HW3BbKOKPOBHWUI) Ta MNiI3HBOCTUIMMI (BUCOKOKPOBHMWI) reHETUYHI NiaTunu,
sKi  3a0e3nevyoTb reHeTUYHe pPIi3HOMaHITTS TaBpiCcbKoro Tuny Ta
HasiBHICTb CMaAKoBOI MIHNMBOCTI Ans NoAanblioro  Y4OCKOHASEHHS
M’SICHOI MPOAYKTUBHOCTI.
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