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NmMeromuecs: uTepaTypHble JaHHBIE YKa3bIBAIOT Ha pa3HOE MPEACTaBIeHHE O Ie1ec000-
pazHocTH O0TOOpa MO CKOPOCTH POCTa HAa pPaHHUX JTalax OHTOTE€HE3a XBOWHBIX BHJOB
U JanbHEHIIero MCIOJb30BaHUS TAKOTO IOCAJOYHOTO Marepuala s JIECOKYIbTYpHOTO
mpou3BocTBa. BriepBrie B ycmoBusx rora Cpennelt Cubupu HaMu TPOBEICHBI HCCIIE0BA-
HUS pOCTa BTOPOTO MOKOJIEHUSI CEMEHHOTO ITOTOMCTBA KeApa CHOMPCKOTO PAa3HOTO reorpa-
¢udeckoro mpoucxoxaeHus, Gopm 3a 11-neTHUIT nepuo HaOIIOAEHUH ¢ MOMEHTa Ipopac-
TaHUs CEeMsH M TI0CJIe BBICAJIKH PACTCHUH HA MOCTOSTHHOE MecTo. Llenn mccnemoBanus: BhI-
SIBIICHAE U3MEHYMBOCTH IO MOKA3aTesIM POCTa MOIYCHOOB KeIpa CHOMPCKOTO ¢ TEUCHHEM
BpPEMEHH, OIpe/eICHNE MePCIIEKTUBHOCTH O0TOOpa CeMeil 0 CKOPOCTH POCTa W UX IpUMe-
HEHHS TPU CO3MaHUU KynbTyp. OOBEKT HMCCIeIOBaHUH — TOyCHOOBOE MOTOMCTBO Keapa
CHOMPCKOTO, MPOU3PACTAIOIIEEe B UCTIBITATENLHBIX KYJIbTypax 3eJeHol 30HbI T. KpacHosip-
CKa, OTHOCSIIEHCS TI0 JIeCOPaCTUTENHOMY paiioHMpoBaHuI0 K CpeqHecnOMpCKOMY MOATA-
€XKHO-JIeCOCTeMHOMY paioHy. CeMbu OBUIM BBIpAIlleHbl M3 ceMsH, coOpanHbiXx B 2003 T.
B IUIAHTAIIMOHHBIX KYJIbTYpaX, PACIOJIOKEHHBIX B T€X kK€ JIECOPACTUTEIbHBIX YCIOBHSIX.
I'ox xapakTepn3oBaiics Cl1ab0H ypOKaHHOCTBIO KEPOBBIX CEMSH, YTO OTPA3MIIOCh HA KOJIH-
YECTBE CEMEH M YHCIie dK3eMIUIApOB B HUX. [loaycnObl ObUTM BBICA)KEHBI HA MOCTOSHHOE
MECTO B 7-JI€THEM BO3PacTe B HECKOJIBKHX IMOBTOPHOCTSX, PACHOJIOKEHHBIX PEHIOMU3ZHPO-
BaHO IO y4acTKy. MaTepuanbl 00paboTaHBI ¢ MMPUMEHEHHEM CTaTUCTHYECKOU MPOTPAMMEI
SSPS. OTMedeHBI 3aKOHOMEPHOCTH M3MEHEHHUS YPOBHS BapbUPOBAHUS IO CKOPOCTH POCTa
MTOJTyCHOOB U JITMHE ITyIKOBOH XBOH. Y CTaHOBIICHO, YTO YPOBCHb N3MEHUYHUBOCTH ITO BBICOTE
YBEJIIMYHMBACTCS C BO3PACTOM, TOT/A KaK IO JJIUHE XBOHM OCTaeTCS CTAOMIBHO BBICOKHM 3a
BECh MEpHUOJ HaOMoJcHUN. BBIABICHO, 94TO y OOMNbBIIECH YacTH cemel Keapa CHOMpPCKOTO
B BO3pacTe 0 6 JIET XapaKTep pocTa MOXKET MEHAThCA. J[oms ceMeid, OTIMYaroImuXCs cTa-
OUIIFHBIMH TEMIIAaMH POCTa, YBEIUYNBAETCs, HaUMHAsA ¢ 7-JIeTHero Bo3pacta. [lepecanka Ha
MIOCTOSIHHOE MECTO CHHU3MJIA JIONI0 TaKuX cemei Ha 26,7 %, HO ¢ TeHIIEHIIUEN K YMEHbIIe-
HUIO 3TOTO pa3phiBa. [lomydeHa MoJIeNb, OMUCHIBAIOIAS 3aBUCUMOCTD BHICOTHI OT THaMETpa
CTBOJIMKA ¥ BO3PACTa 3a Bech nepuox Habmroaernii (R? = 0,888). OTMeueHO HamH4Me CBS3H
MEXIy IUTHHOW XBOHW, BBICOTOH W amamerpoM ctBoiuka (I = 0,519 u r = 0,502), a Taxxke
Bo3pactoM (I = 0,705). MccnemoBaHus OKa3ajy, YTO Ha PAHHUX ITAIlaX OHTOTEHE3a MOYKHO
HAOJIOIaTh CEMBHU, CTA0MIBHO COXPAHSIOIINE CBOM POCT HE3aBHCHMO OT BHEHIHHX (PaKTO-
poB. BricTpo- U MeJIeHHOpACTyIIME CEMEHHBIE IOTOMCTBA COXPAHSIOT XapakTep pocTa Ha
2-i1 u 4-i1 rox mocie nepecankd. OTOOpaHBI CEMBH, OTIMYABIINECS BBICOKOH CKOPOCTBIO

Jlna yumuposanua: IlactyxoBa A.M. IlepciekTHBHOCTE 0TOOpa MOTycnOOB Keapa cHOup-
CKOTO TI0 MHTEHCHBHOCTH pocTa B paHHeM Bo3pacte // JlecH. xypH. 2017. Ne 5. C. 73-81.
(U3B. BeIcHL. yueO. 3aBenenwmii). DOI: 10.17238/issn0536-1036.2017.5.73
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pocTa U ObICTpee BOCCTAHABJIMBABILIHUECS IOCIE MEPecagkd (C y4eTOM pa3MepOB XBOU 10
U TIOCTIE TIePECAIKH).

Knrouesvie cnosa: muHAMHKa pOCTa, U3MEHYHUBOCTH, MONYCHO, 0TOOP, KOppENSUUs, Keap
CHOMPCKHA.

Beeoenue

Jns ueneld copTOBOICTBA M MOBBIMIEHHS NPOJYKTUBHOCTH CO3JaBa€MBIX
JIECHBIX KYJIbTYp HEOOXOANMO 3HAaTh 3aKOHOMEPHOCTH HACJIEOBaHUS XO35HCTBEH-
HO IICHHBIX TPU3HAKOB [6] 1 BEIOMpaTh Hanbosee 3P(HEKTUBHBIC METOIBI CEICKIUH,
Tak, Ha OCHOBE Pe3yJbTaTOB MCIBITAHHS ITOTOMCTB IUIIOCOBBIX JICPEBHEB OIpere-
JICHHBIX OMOTHIIOB NpEAJaraeTcsi COYeTaTh HECKOIBKO BHUIOB OTOOpa: CeMEWHBIH,
BHYTPUCEMEUHBIH (MHAWBUAYaJIbHBIN), KOMOMHUPOBAHHBIN, C Y4eTOM O0MLIEH KOM-
ounanmonHo# crocodonoctu [9, 11-15]. Ho 3¢ dekTHBHOCTh JaHHOTO METOMA Ce-
JeKIMM Ha pPaHHHUX JTanax OHTOreHe3a OCTAaeTCsl IUCKYCCHOHHBIM BOIPOCOM.
Hanpumep, y cocHbl OOBIKHOBEHHOM psii aBTOPOB OTMEYAIOT Pa3HOHANPaBICHHOE
M3MEHEHHe CKOPOCTH pocTa B Bo3pacte oT 13 mo 25 mer [7, 10]. [ns enu ycraHOB-
JIEHO, YTO OTOOp OBICTPOPACTYIIMX ceMell Bo3MoXkeH B §-nmetHeM Bospacte [9]. To-
I7a KaK y e eBpPOIeHCKON ceMbH, OTOOpaHHbIE B 4—6-IeTHEM BO3pacTe, B Jallb-
HEHIeM CHUIIBHO M3MEHSIOT CBOE PAaHTOBOE TOJIOKEHHE, OJHAKO CaXKEHIIBI, pacTy-
npe ObICTPEE OCTAIBHBIX, COXPAHSIIOT CBOE MPEUMYIIECTBO B pocTe [1]. Y cOCHBI
CKpPYYEHHOH, HampoOTUB, HaOmomaeTcs cTaOwin3anus BapbUPOBAaHHUS IO BBHICOTE
nociie 6 Jyiet, a nocie 10 yeT BhIABICHBI HEOOJIBIIME CABUIH paHroB [16]. s mo-
JTycuOOBOTr0 IMOTOMCTBA KeApa CHOMPCKOTO YCTaHOBJIEHBI HAINYKME BO3PACTHOM
CTa0WIBHOCTH TPU3HAKOB pocTa B 3-MeTHEM Bo3pacte [3, 5] U MepCrneKTUBHOCTh
MCIIOJIB30BaHMsI ObICTpopacTyinux ¢opm 3Toro Bospacra [2, 4, 8]. OmgHako mep-
CHEKTHBHOCTH MPUMEHEHUsI OTCEJIEKTUPOBAHHOTO TOCAI0YHOI0 MaTepHaia OCTaeT-
csl HE JI0 KOHIAa M3YYEHHOMW, TaK KaK MMEIOIIMECs JaHHbIe XapaKTepU3yIOT JUIIb
OTpeJieJIeHHbIE BO3PACTHbIEC PEAEIbI.

IIpoBoarMbIE HAMM HCCIIEIOBAHMS BIIEPBbIE OXBATHIBAIOT 11-eTHUMIT epuos
HaOJFO/IEHNH 32 POCTOM W Pa3BUTHEM BTOPOTO MOKOJIEHHSI CEMEHHOTO MOTOMCTBA
KeJpa CHOMPCKOTO, TIOJTY4YEHHOT'O OT CBOOOZHOrO ONBUICHHS PACTEHUH Pa3HbIX I'e€0-
I“pa(bH'—IeCKI/IX HpOI/ICXO)KI[eHI/Iﬁ u (I)OpM, NpEACTaBJICHHBIX B OHUX IJIAHTALITMOHHBIX
KyJIbTYpax Ha TEPPUTOPUH IIPUTOPOAHOM 30HKI I'. KpacHospcka.

HCHB HCCJIICA0BaHN — BbBIABJICHUEC U3MCHYMBOCTHU 110 IIOKA3aTCJIAM pOCTa I10-
TycubOoB Kepa CHOMPCKOTO C TEYCHUEM BpPEMEHH, ONpe/ieieHUue TIepCIIeKTUBHOCTH
oT0opa ceMel 0 CKOPOCTH pOcTa U UX IPUMEHEHHS IIPU CO3TaHUuH KYJIbTYP.

Obvexmopl U Memoobl UCCIe008AHUS

OOBEKTOM HCCIIENOBAHUS SIBISIOCH CEMEHHOE ITOTOMCTBO KeZlpa CHOMPCKOTO,
MOJIYYEHHOTO OT CBOOOJIHOTO OMBUICHUS KIIMMATHIIOB, (hopM, IMpoH3pacTaronmx Ha
TUIAHTAIMK 3eJIeHON 30HBI T. KpacHosipcka, OTHOCSIIEHCS MO JIECOPACTUTEILHOMY
paifornpoBanmio kK CperHecnOMpCKOMy TOATaeKHO-TIeCOCTENHOMY paiioHy. CemeHa
opun cobpanbl B 2003 1., KOTOpBIH XapaKTepU30BaJcid HHU3KOH YpPOKaHHOCTBHIO
KeApoBbIX ceMsH. [loceB ObLT MpoBeAeH OCEHBIO 3TOro ke roja. B 7-nmetHem Bo3-
pacte noxycuObl ObUIM TEpeca)KeHbl B UCIBITATENBLHBIE KYJIbTYpPbI, PACIIONOXKECHHbIE
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B CXOKHX C MaTEPHHCKUMU JAEPEBBSIMU JIECOPACTUTEIBHBIX ycaoBusX. [locanky mpo-
W3BOJMIM B OOPO37bI 10 3 pacTeHHs KaXJI0H CeMbU B OTPE30K € IAroM Hocajku 1 m,
paccTOosHUS MEXKAY LIEHTPaMH OTPE3KOB U MEXIY PAAaMHU — 110 3 M.

[IpencraBieHHOCTh MOJIYCHOOB B CEMbSX BapbUpOBajia OT COUHMYHBIX DK-
3eMIUIsIpoB g0 20 mT. u Oosee. Unciao pacTeHHM IOCie Mepecaikd B CEMbSIX HE
MPEBBIILIAIO 7 IIT.

Mopdomerpuueckie MOKa3zaTead H3MEpsUId PEryJIsApHO y BCEX PacTCHUI
B CEMbSX B TEUEHHE BCETO NEpUOJa UCCIEIOBaHUH.

DKcIepuMeHTAIbHBIE JTaHHbIE OBUTH CTaTUCTHYECKH O0pabOTaHBI C MpHUMe-
HEHHEM mporpamMmmsl SSPS.

Peszynomamer uccredosanus u ux obcysxcoenue

VYcTaHOBNIEHO TPOSBICHHE XPOHOIpapUUECKOW H3MEHYMBOCTH BBICOTHI,
JiaMeTpa CTBOJIMKA CEMEHHOTO IMOTOMCTBa OTCEIIEKTHPOBAHHBIX Ha IUIAHTAIMH
nepeBbeB. Tak, B 1-meTHeM Bo3pacTe ObIJT OTMEUEH CPeIHUH ypOBEHb M3MEHYHBO-
CTH, B 2-JIeTHEM — cla0blil. Ha cHImKeHne ypoBHS M3MEHYMBOCTH K 3-JIETHEMY BO3-
pacty ykaseiBanmu u A.M. [laruenko, C.A. Kabanos [5]. OqHako B Bo3pacte oT 4 110
11 ner ypoBeHb BapuaGeIbHOCTH 10 BBICOTE BO3pACTal, YTO, BO3MOXKHO, CBA3aHO
C YCWJICHHEM BJIMSAHUS BHELIHUX (PAKTOPOB M KOHKYPEHLMH ITOJYyCHOOB B IIOCEBE.
JlaHHas TEHACHIUS COXpaHsIeTcsd U Tocie repecanaku (Tadm. 1).

Tabnuna 1
IMoka3aTesiu pocTa U JUIMHA XBOU MOJIYCHOOB KeJpa CHOMPCKOTo
3HavyeHne moKazaTels Uil OMOJIOTHYECKOTO BO3PACTa, JIeT
Iokazarens 1 | 2 [ 4 ] 6 | 7 9 | 1
B nocesHoM OTACIICHUHN Ha nocrostuHOM MecTe
BricoTa cTBONIMKA, CM:
X 4,9 7,9 10,6 20,4 | 28,7 30,8 41,6
+m 0,12 | 0,13 | 0,53 0,99 | 1,44 1,77 2,82
+c 0,67 | 0,73 | 2,92 543 | 7,91 9,51 13,5
V, % 13,6 9,3 27,6 26,7 | 27,5 30,8 32,5
Kimax 6,2 9,1 18,5 30,5 | 43,2 45,0 69,3
Kimin 2,9 6,1 6,0 11,3 | 12,5 15,2 16,0
JlnameTp cTBOJIMKA, CM:
X 0,3 04 0,5 0,6 0,7 0,9 1,2
+m 0,00 | 0,01 | 0,02 0,03 | 0,05 0,07 0,11
+c 0,02 | 0,05 | 0,11 0,17 | 0,25 0,29 0,47
V, % 8,3 13,8 | 20,3 29,6 | 334 31,0 37,5
Kimax 0,3 0,5 0,7 1,0 11 1,7 2,4
Ximin 0,2 0,3 0,3 0,3 0,3 0,5 0,6
JlmmHa my4KoBOM XBOU, CM:
X - 33 161 |78 | 65 6,2 71
+m - 0,18 | 0,25 | 0,25 | 0,25 0,45 0,43
+c — 095|132 | 137 | 1,34 2,34 1,94
V, % — 28,8 1 21,7 | 17,6 | 20,7 37,7 27,3
Kimax — 4,8 8,8 | 10,3 9,7 12,1 10,9
Kimin — 0,9 3,8 51 3,4 2,5 3,4
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[Mony4eHHoe moJie pacnpe/eeHus CPEAHUX BBICOT ceMeil ObLIo pa3ouTo Ha
3 paspsma: 1 — ObIcTpopacTynye; 2 — CpeJHUe IO CKOPOCTH POCTa (CpeaHepacTy-
mue); 3 — MeasieHHopactymue (puc. 1).
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Puc. 1. luramuka pocrta cemeil keapa cHOUpPCKOTro

YcraHoBIIEHO, YTO Y OOJIBIIMHCTBA ceMel JI0 7-JIETHETO BO3pacTa MOTYT H3-
MEHSITBCSI TEMITBI POCTa, YTO OOBSCHSAETCS B3aMMOJCHCTBUEM T€HOTHII—Cpe/ia U B3a-
WMHBIM BIIMSHUEM CESHIIEB IPYT Ha 1pyra. [l celeKnoHHoi paboThl IpeICTaBIs-
10T [EHHOCTh CEMbH, OTJIHMYaIoNIMecs CTaOWILHBIMU TeMramu pocta. Heobxoanmo
OTMETHUTH, UTO JOJISl TAKUX ITOJTyCHOOB BO3pacTaeT ¢ 7-ieTHero Bospacrta. Iloce me-
pecanku OBICTPOPACTYIIHNE CEMbU COXPAHMIIA CBOE ITPEUMYIIIECTBO IO BBICOTE, O YeM
CBUJICTEIILCTBYET €€ CPEIHEB3BEIIEHHOE 3HAUYEHHUE, PACCUNTAHHOE Yepe3 MpecTaB-
JICHHOCTb TOTO WJIM MHOTO Pa3psijia BBICOT 32 M3y4aeMblil IepHo/l. 3aMe JIEHHBIN pOCT
COXpaHSIOT CEeMbH, OTCTABABIIHE B POCTE W IO TEPECAIKH, YTO COTIACyeTcs C pe-
synbratamu C.A. Jlanuenko, C.A. Kabanosa [5], FO.H. Unpuuesa [8]. UckiroueHnem
SIBJISICTCSL TOJIBKO CEMEHHOE MOoTOMCTBO [In-97-54, y KOTOpOoro Ha0Ito1aeTcst TCHICH-
s K TIepexojly W3 MEUICHHOPACTYIIUX B CPEHHE [0 CKOPOCTH POCTa, HAYWHAS
¢ 7-netHero Bo3pacta. He mopnusisia Ha 3TOT mepexo; U nepecajka (tadai. 2).

s mocTpoeHus Xo/ia pocTa MO BBICOTE U JUAMETPY CTBOJIMKA HCIIONB30Ba-
HBI 3HaYCHUS BBICOT BCEX IK3EMIUIIPOB CEMEHHOTO MTOTOMCTBA 3a 11-netHuit nepu-
o]l HaOJIroIeHNi. Y CTaHOBJIEHO, YTO U3MEeHEHUs BeIcoThl (H) 1 muamerpa cTBONIMKA
(D) cootBetrcTBeHHO Ha 69,4 U 49,7 % cBsi3aHbI ¢ BO3pacToM (A) W ONHCBHIBAIOTCS
YpaBHEHUSIMH IPSIMOI JTMHUU:

H=1,194 + 3,259A (R?=0,694);
D = 0,189 + 0,052A (R*=0,497).
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Bo3spacTHble H3MeHeHHsI ceMeli Kefipa cuGupckoro no paspsaam (%)

Tabnuma 2

CeMbHU, U3MEHUBILIUE pa3psif Bcero cemeii
Bospacr, clro | clro | co2ro | co2-ro ¢3ro | ¢3ro | SMEHHE cra-
JIeT . o N N o Ny 11100.4 OMIIb-
Ha 2-it Ha 3-it Ha 1-it Ha 3-i Ha 1-i Ha 2-it
paspsiz HBIX
2 23,3 0 20,0 13,3 0 3,3 60,0 40,0
4 10,0 20,0 3,3 30,0 0 10,0 73,3 26,7
6 0 0 13,3 13,3 6,7 26,7 60,0 40,0
7 3,3 0 3,3 0 0 10,0 16,7 83,3
9 6,7 0 6,7 23,3 3,3 3,3 43,3 56,7
11 17,4 0 0 8,7 0 13,0 39,1 60,9

Honyqua MOZCIb, OIMUChIBAIOIIad 3aBUCUMOCTD BBICOTEI OT AaMETpa CTBO-
JIMKa U BO3pacTa:

H =-4,917 + 1,7074 + 30,400D (R*=0,808).

CrabuipHO BBICOKHI YPOBEHb M3MEHUMBOCTH HAONIOMAETCS TO JUTHHE ITyd-
KOBOW XBOW, HaYMHAas C MOMEHTa ee¢ (OpPMUPOBaHMS B 2-JIETHEM BO3pacte M [0
BpEMEHH OKOHYaHUs uccienoBanus. [locne nepecanku cesHieB Ko3)OUIMEHT H3-
MEHYUBOCTH 3TOTO MOKA3aTessl BO3PACTAET, YTO, BO3MOXKHO, CBS3aHO C IPOSBICHU-
€M pa3UYHOI peakIui pacTeHHWH Ha HOBBIE YCJIOBHMS MECTONPOU3pACTaHHA (CM.
Tab1. 1). Bl IpoBeJIeH aHAIN3 BIUSHUS «CTPECCay OT MepecaKy Ha GopMUpOBa-
HHUE XBOU y ceMel keapa cuOupckoro. Y craHoBieHo, uto 37,0 % cemeil yxxe Ha 2-i
TOJI TIOCJIE TIepecaKyu nMeH XBoro, Ha 15,0...88,4 % mpeBbImIaronyro cpeiHrue 3Ha-
YeHUs1, HaOJI0IaBIINECs 10 BRICAIKU HA TIOCTOSTHHOE MecTO (puc. 2).
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m6-77 m6-88 = 8-90 bu-26
B Ky-48 Ky-75 m4-6 17-12
m43-43 ®WHII-16 ®WHII-16 ~ HII-17

Puc. 2. ®parmeHT pacnpeneneHusl MOCIE Epecagky ceMeld Keapa CHOMPCKOTro

10 IJIMHE XBOU
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ComnocraBieHne BBIICICHHBIX CEMEH C pa3psIoM UX POCTa IOCTe MEePECaaKH
MOKa3ajlo, 4TO cpelu HUX TonbKo Tpu cembu (bu-59, lly-35, Ky-48) npunamnexar
K OBICTpOpacTyLIMM, BCTPEUAIOTCS TaKkXe cpegHe- W MemieHHopacTymme. CBszb
IUIMHBL XBOM C BBICOTOH M IUAMETPOM CTBOJIMKA 3HAYUTEIbHAs (COOTBETCTBEHHO
r=0,519 u r = 0,502), ¢c Bospacrom — Beicokas (r = 0,705).

Raxnouernue

Takum o6pa3oM, Ha HavaJbHBIX ATalax OHTOTCHE3a LEeJIeCOO0Pa3HO MPOBO-
IUTH OTOOp ceMel MO CKOPOCTH POCTa U AJIMHE XBOM, UCIOJb3Ysl JaHHbIE HECKOJIb-
KHX JICT HAOJIIOJCHMI, YTO TO3BOJIMT U30€KATh OIIMOOK MPH BBIJICICHUU MEPCIICK-
TUBHBIX ceMel. [locie mepecaaku MeUIEHHO- U OBICTPOPACTYIINE CEMbU COXPaHsI-
IOT TEHACHIMM POCTa, TOTAA KaK CPEOHEPACTYIIHE MOTYT MEPEXOAUTh M3 OXHON
KaTeropuu B JIPYTyl0, YTO, BO3MOXKHO, CBS3aHO C pa3HOM BOCCTAHOBHUTEIHHON CIIO-
COOHOCTBIO Tocie nepecaaku. st OleHKH aIanTaluOHHON CIIOCOOHOCTH pacTeHHUH
K HOBBIM YCJIOBHUSIM MECTOIPOM3PACTAHUS IIEPCIIEKTUBHO UCIIOJIB30BAaTh B KAUECTBE
MOKA3aTeNs JUIMHY XBOH. Tak, BBIJIEICHHBIE IT0 CKOpocTH pocTa cembu (bu-59, 1ly-
35, Ky-48) coxpanuiu cBOE MPEUMYIIECTBO IO BBICOTE, a JIITMHA X XBOHM BOCCTa-
HOBWJIACh YK€ Ha 2-i1 roj1 mocie nepecaaxu.
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The available literary evidence points to different understanding of the selection expediency
according to the growth rate at the early ontogenesis stages of coniferous species and further
using of such planting material for silvicultural production. For the first time in the condi-
tions of the south of Central Siberia we carried out growth investigations of the 2nd genera-
tion of Siberian cedar seed offspring of different geographic origin, of forms over the
11-year observation period from the time of seeds germination and after bedding plants. The
goal of research was the detection of variability within the growth indicators of Siberian
cedar half-sibs in the course of time; determination of prospects of selection of families for
the growth rate and their application in the development of crops. The target of research was
a half-sib offspring of Siberian cedar in test cultures of the Krasnoyarsk suburban zone be-
longing to the Central Siberian sub-boreal forest steppe area according to the forest site zon-
ing. The families were raised from seed harvested in 2003 in plantation crops, located in the
same forest site conditions. That year was characterized by low yield of cedar seeds, which
affected the number of families and the number of specimens in them. The half-sibs were
planted at the age of 7 in several replications located randomized on the site. The materials
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were processing using the SSPS statistical program. The patterns of change in the variation
level with respect to the rate of half-sib growth and the length of bundle needles were noted.
The height variability level increased with age, whereas the variability level of the needle
length remained stably high for the entire observation period. In most Siberian cedar fami-
lies under the age of 6, the growth pattern could change. The proportion of families with
stable growth rates increased from 7 years of age. Transplantation to a permanent place re-
duced the proportion of such families by 26.7 %, but with a tendency to reduce this gap. The
model describing the dependence of height on a stipitate diameter and the age over the entire
observation period was obtained (R? = 0.888). The link between the needle length, height
and diameter of a stipitate was noted (r = 0.519 and r = 0.502), and with the age (r = 0.705).
In the early stages of ontogenesis, we could observe families stably retaining their growth
regardless of external factors. After transplantation, fast- and slow-growing seed offspring
retained their growth pattern for the 2nd and 4th year after transplantation. We selected fam-
ilies that had a high growth rate and quick recovery after transplantation (taking into account
the needle size before and after transplantation).

Keywords: growth rates, variability, half-sib, selection, correlation, Siberian cedar.
REFERENCES

1. Bondarenko A.S., Zhigunov A.V. Geneticheskaya obuslovlennost' skorosti rosta
eli evropeyskoy v kul'ture [Genetic Conditionality of the European Spruce Growth Rate in
Culture]. Lesovedenie [Russian Journal of Forest Science], 2007, no. 1, pp. 42—-48.

2. Bratilova N.P., Oreshenko S.A. Rost seyantsev sosny kedrovoy sibirskoy razlich-
nogo geograficheskogo proiskhozhdeniya [Seedlings Growth of Siberian Cedar Pine of Var-
ious Geographical Origin]. Vestnik Krasnoyarskogo gosudarstvennogo agrarnogo universi-
teta [the Bulletin of KrasGAU], 2010, no. 1, pp. 62—65.

3. Bryntsev V.A., Khramova M.I. Izmenchivost' semennogo potomstva sosny ked-
rovoy sibirskoy pri introduktsii [Variability of Seed Progeny of Siberian Pine at Introduc-
tion]. Lesnay zhural [Forestry journal], 2013, no. 6, pp. 38-47.

4. Vorob'ev V.N., Khamitov R.S. Vliyanie sostoyaniya fillotaksisa na pokazateli ros-
ta seyantsev kedra sibirskogo [Influence of Phyllotaxis Condition on Growth Indicators of
Siberian Cedar Seedlings]. Vestnik Irkutskoy gosudarstvennoy sel'skokhozyaystvennoy
akademii [Vestnik IrGSHA], 2015, no. 69, pp. 46-52.

5. Danchenko A.M., Kabanov S.A. Otsenka rosta polusibsovogo potomstva sosny
kedrovoy sibirskoy v otkrytom grunte i teplitse [Growth Estimation of Half-Sib Offspring of
Siberian Cedar Pine on the Field and Greenhouse]. Khvoynye boreal'noy zony [Conifers of
the Boreal Area], 2007, vol. XXIV, no. 2-3, pp. 174-178.

6. Egorov M.N. Ispytanie potomstva kak odna iz klyuchevykh problem v genetike i
selektsii drevesnykh porod (na primere Pinus sylvestris) [Test of Posterity as One of the Key
Problems in Genetics and Selection of Tree Species (on the Example of Pinus sylvestris)].
Lesnoy vestnik [Forestry Bulletin], 2002, no. 5, pp. 37-45.

7. Efimov Yu.P. Itogi mnogoletnego ispytaniya materinskikh derev'ev sosny
obyknovennoy po semennomu potomstvu [Results of Long-Term Seed Progeny Testing of
Maternal Trees of Scots Pine]. Geneticheskaya otsenka iskhodnogo materiala v lesnoy sel-
ektsii: sb. nauch. tr. [Genetic Evaluation of the Initial Material in Forest Breeding: Proc.].
Voronezh, 2000, pp. 33-43. (In Russ.)

80



ISSN 0536 — 1036. UBY3. «JIecHoii :xypHam». 2017. Ne 5

8. Il'ichev Yu.N. Perspektivy kachestvennogo otbora plyusovykh derev'ev kedra sibir-
skogo v gornykh usloviyakh [The Prospects of Selection of Pinus sibirica Plus Trees]. Khvoynye
boreal'noy zony [Conifers of the Boreal Area], 2010, vol. XXVII, no. 1-2, pp. 83-86.

9. Rogozin M.V. Otbor luchshikh proiskhozhdeniy i semey eli sibirskoy [Selection of the
Best Origins and Families of Siberian Spruce]. Lesnoe khozyaystvo, 2011, no. 6, pp. 36-38.

10. Shevernozhuk R.G., Koroleva N.B., Bytchenko N.V. Rost polusibovykh po-
tomstv sosny obyknovennoy v ispytatel'nykh kul'turakh [Growth of Half-Sib Progenies of
Scots Pine in Test Cultures]. Geneticheskaya otsenka iskhodnogo materiala v lesnoy
selektsii: sh. nauch. tr. [Genetic Evaluation of the Initial Material in Forest Breeding: Proc.].
Voronezh, 2000, pp. 50-59. (In Russ.)

11. Jansson G., Li B. Genetic Gains of Full-Sib Families from Disconnected Diallels
in Loblolly Pine. Silvae genetica, 2004, no. 53, pp. 60-64.

12. Johnson G.R. Common Families Across Test Series — How Many Do We Need?
Forest Genetics, 2004, no. 11(2), pp. 103-112

13. Parker W.C., Noland T.L., Morneault A.E. The Effects of Seed Mass on Early
Seedling Growth of Five Eastern White Pine Pinus strobus L. Families Under Contrasting
Light Environments. Can. J. Bot., 2004, no. 82, pp. 1645-1655.

14. Shaowei H., Weihua Zh., Bingquan Ch. Estimation on Genetic Gains of Com-
bined Selection for Growth Traits of Half-Sib Progeny of Pinus taeda. Scientia Silvae
Sinicae, 2006, vol. 42, no. 4, pp. 33-37.

15. Xiao-Xia S., Yi-chi L., Xiao-xing Z. Combined Selection for Rapid Growth and
Disease Resistance of the Introduced Families Pinus taeda. Hebei nongue daxue xuebao,
2004, no. 2, pp. 71-80.

16. Xiaoyang Ch., Hawkins B., Xie Ch.-Yi, Ying Ch.C. Age Trends in Genetic
Parameters and Early Selection of Lodgepole Pine Provenances with Particular Reference to
the Lambeth Model. Forest Genetics, 2003, vol. 10, no. 3, pp. 249-258.

Received on March 12, 2017

81



