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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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гсийчочлд сч,-.в0ь0д и,-2чли3 счьх5ии .ч6760ч8л79 878-.35ии 676лд 7здхл7йчлл79 
ль ,ь6-я- сь,л79 ль8с3Жчлл760и. 1ч.в и66.чо7йьли9 – 78счоч.и0в ючл70и8и2ч6хи9 67-
60ьй 6чц3л й 780иць.влдч ю7од и й 60сч667й7ц юсьоичл0ч 8 ,ь6-м.ийдя .ч0 й 8чси7о 
1991–2024 юю.; 7з7зыи0в сч,-.в0ь0д 38-.ч0лчю7 ц7ли07силюь 676073ли3 и -60792ий760и 
676л7йдя .ч67й х 870ч8.члиж .ч6760ч8л7ю7 х.иць0ь п-66х79 сьйлилд. г7хь,ьл7, 207 й 
47сцис7йьлии 6чцчлл7ю7 ючл747лоь ль 878-.35и7лл7ц -с7йлч 8силицьж0 -2ь60ич 0си 
(х7.7юи2ч6хи ,ьйи6ицдя 8си,льхь: 6ьц74чс0и.вл760в, 87.л7,чсли60760в и 2и6.7 6чц3л 
й мимхч. ) 780иць.влдч ю7од 7ли лья7о3063 й оильци2ч6х7ц сьйл7йч6ии 67 6счо79, 207 
7зч68ч2ийьч0 67ясьлчлич л7сцд йиоь: цилиць.влд9 -с7йчлв илзсчол7ю7 8707ц60йь 
(7–8 %), йд67хич 87хь,ь0ч.и 8с7о-х0ийл760и мимчх и хь2ч60йь 6чц3л (~80 %). р60ьл7й-
.чл7, 207 й сьллжж ,ь6-я- -с7Жь9л760в 676л7йдя .ч67й 6лиЖьч063 8с787с5и7ль.вл7 6и.ч 
87ю7ол7ю7 60сч66ь. гс7и6я7ои0 ия ои44чсчл5иь5и3 ль 2-й60йи0ч.вл-ж, ц7оь.вл-ж и 
-60792ий-ж юс-88д очсчйвчй, и,цчл3ч063 ючл70и8и2ч6хи9 6760ьй 6чц3л. Cоь80ь5и3 6чц3л 
х 87ю7ол7ц- 60сч66- 8с70чхьч0 ль зь,ч лч68ч5и4и2ч6х79 и 68ч5и4и2ч6х79 счьх5ии. 
) 2015 ю7о- ,ь4их6ис7йьль оч60ьзи.и,ь5и3 и 8чсчя7о 676л7йдя .ч67й )7с7лчЖ6х79, фи-
8ч5х79, Iч.ю7с7о6х79 7з.ь60ч9 й з7.чч ли,х7ч Жи,лчлл7ч 676073лич (лчсьйл7йч6л79 
6и60чцд). гс76.чЖчлд (0ь8д ия й7,йсьычли3 й -60792ий7ч сьйл7йч6ич и 78счоч.чл7, 207 
- 676лд оьллд9 8с75ч66 8с70чхьч0 й 0ч2члич 0счя 780иць.влдя .ч0. ) ММ йчхч х7.и2ч60й7 
780иць.влдя .ч0 6760ьй.3.7 8 й 10 .ч0, й XXI йчхч ия 2и6.7 67хсь0и.76в о7 мч60и. )д67-
хич 0чц8д 870ч8.чли3 х.иць0ь -йч.и2ийьж0 йчс730л760в 87й07сл79 оч60ьзи.и,ь5ии 
676л7йдя .ч67й. )7 йсчц3 7л07ючлч,ь й7,йсь0 й и6я7ол7ч 676073лич сьйл7йч6и3 8си 2и6.ч 
780иць.влдя .ч0 цчлчч 830и ць.7йчс730чл.
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