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Resistance of scots pine to drought and warming of forest-steppe climate of the Russian plain based
on monitoring research data

N.F. Kuznetsova (All-Russian Research Institute of Forest Genetics, Breeding and Biotethnology)

The results of studying the response of the forest-steppe population of Scots pine to weather stress of 8
droughty years are presented. The aim of the research is — to determine the genotypic composition of
seeds in optimal years and in stress gradient 8 drought years; to summarize the results of 38-year
monitoring of the state and resistance of pine forests to warming of forest-steppe climate of the Russian
Plain. It is shown that three ecologically dependent traits — self-fertility, full-grained seeds and number
of seeds per cone — take part in the formation of genotypic composition of seeds at the population level.
In optimal years they are in in dynamic equilibrium with the environment, which ensures the
preservation of the species norm: minimum level of inbred progeny (7—8 %), high rates of cone
productivity and seed quality (~80 %). It was found that in early drought the yield of pine forests
decreases in proportion to the strength of weather stress, differentiation into sensitive, modal and
resistant groups of trees occurs, and the genotypic composition of seeds changes. Seed adaptation
proceeds on the nonspecific and specific reactions. In 2015, destabilization and transition of pine
forests of the Voronezh, Lipetsk and Belgorod regions to a lower life state (non-equilibrium system)
was recorded. The stages of their return to the state of stable equilibrium were traced and it was
determined that in pine this process realizes over three optimal years. In the twentieth century
the number of optimal years was 8 in 10 years, in the twenty-first century their number has decreased
to six. High rates of climate warming increase the probability of re-destabilization of the forest-steppe
pine forests in the equilibrium state during ontogenesis. During ontogenesis, a return to the initial state
of equilibrium with a number of optimal years less than five is unlikely.
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YCToiYMBOCTH COCHBI OOBIKHOBEHHOI K 3acyXe M MOTEIIEHHIO JIECOCTENHOro Kiaumara Pycckoii paB-
HHUHBI 110 JAHHBIM MOHUTOPHUHIOBbIX ucc.ue,uonannﬁ

H.®. Ky3nenosa

[MpwBemeHB! pe3yIbTaThl U3YYEHUS PeaKIIUK JIECOCTEITHOM TTOITYJISIIINU COCHBI OOBIKHOBEHHOM
Ha 3aCyxy pa3Hoii HamnpspkKeHHOCTH. Llenb nccieqoBaHmii — onpeneuTh TeHOTUMTMYECKUM CO-
CTaB CEMSIH B ONTUMAaJIbHBIC TOIbI U B CTPECCOBOM TPaIUEHTE 8 3aCYIUIMBBIX JIET B IIEPUOLI
1991-2024 rr.; 060011IUTh pe3ybTaThl 38-J1€THETO MOHUTOPUHTA COCTOSIHUS U YCTOHYMBOCTHU
COCHOBBIX JIECOB K IMOTETUICHUIO JIECOCTEITHOTO KianMaTta Pycckoii paBHuHBL. [TokasaHo, UTO B
GopMHpPOBaHNHI CEMEHHOTO reHO(OH/Ia Ha MOMYJISIIMOHHOM YPOBHE IPUHUMAIOT y4acTUE TPU
SKOJIOTMYECKU 3aBUCHMBIX TTPU3HaKa: cCaMO(pePTIIIEHOCTD, TIOJTHO3EPHUCTOCTh U YUCIIO CEMSTH
B IIMIIKe. B onTUMabHbIE TOAbI OHU HAXOAATCS B AMHAMUYECKOM PaBHOBECHUU CO CPEIOI, UTO
obecreynBaeT COXpaHeHMEe HOPMbBI BUIa: MUHUMAIbHbBIM YPOBEHb HHOPEIHOIO ITIOTOMCTBA
(7—8 %), BBICOKME TTOKA3aTeIl MTPOIYKTUBHOCTH IIIUIIEK U KadecTBa ceMsH (~80 %). YcTaHOB-
JIEHO, YTO B pAHHIOIO 3aCyXY YPOKaifHOCTb COCHOBBIX JIECOB CHIXKAETCSI TTPOTIOPLIMOHATIBHO CUJIe
rmoromHoro crpecca. [Ipourcxonut ux nuddepeHIUaNs Ha YyBCTBUTSIbHYIO, MOTAIBHYIO 1
YCTOWYMBYIO TPYIIIIBI ICPEBbEB, M3MEHSICTCS TEHOTUITMIECKIIT COCTaB CEMSTH. AATnTaIus CeMsTH
K ITOTOJHOMY CTpEeCcCy MpOTeKaeT Ha 6a3e HecrenduIecKoi 1 creuduiecKoil peakium.
B 2015 rony 3adukcupoBaHa aectadbvin3alus 1 repexoa COCHOBBIX JiecoB BopoHeskckoii, JIu-
rmerkoit, benropoackoit obmacteif B 00jee HI3KOE KU3HEHHOE COCTOSTHIE (HEpaBHOBECHOM
cuctembl). [IpociiekeHbl 3Tarbl UX BO3BpAllleHUS B yCTOMYMBOE paBHOBECHE 1 OMPEAE/IEHO, YTO
Y COCHBI JaHHBI IPoIIecC IPOTEKaeT B TeUEHHE TPeX ONTUMAaJIbHBIX JIeT. B XX Beke KoM4uecTBO
ONTUMAJIbHBIX JIeT cocTansiao 8 B 10 jet, B XXI Beke Ux YMCI0 COKPATUIOCh 10 1ecTu. Brico-
KHe TEMIIbI ITOTETJICHUST KJIMMaTa YBEJIMYMBAIOT BEPOSITHOCTh IMTOBTOPHOM AeCcTaOMIN3aIun
COCHOBBIX JIecOB. Bo BpeMst OHTOTeHe3a BO3BpaT B ICXOMHOE COCTOSIHIE PABHOBECHSI IIPH YK CIIE
ONITUMAJTBLHBIX JICT MEHEe TISITU MaJIOBEPOSITCH.
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