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Phenorhythmics of Pseudotsuga menziesii (Mirb.) Franco in Voronezh

Yu.V. Chekmeneva V.D. Dorofeeva, S.I. Degtyareva (Voronezh State University of Forestry and 
Technologies Named after G.F. Morozov)

The features of the phenological development of vegetative and generative organs of Pseudotsuga 
menziesii (Mirb.) Franco trees of different sexual types were studied of the conditions of Voronezh, 
during the abnormally warm 2020, and in the next 2021. The timing of the onset of phenophases 
was compared with the three-year period of 2002–2004, the weather conditions of which 
corresponded to the climatic norm. Dichogamy was found to be different in the “flowering” of 
macrostrobiles and microstrobiles within the crown of trees: protoandria was noted in 2020, 
protogynia in 2021. The analysis of the dependence of the seasonal growth of shoots of trees of 
different sexual types on the weather conditions of the growing seasons of 2020 and 2021 was 
carried out. It has been established that the growth of shoots depends more on the temperature 
regime than on the humidification conditions of the current year. In individuals of different sexual 
types, a positive correlation was noted with a very high binding strength (r = 0.892–0.999) of 
the increase in annual shoots from the average daily temperature of the current growing season. 
The correlation with relative humidity was negative and weak (r = –0.076–0.316). Analysis of 
the growth of shoots in accordance with the sexual type of trees showed that female trees differ in 
the minimum seasonal growth (63.28 ± 3.63 mm, 2020, and 55.28 ± 2.9 mm, 2021) in comparison 
with male trees (tf = 3.4–4.28 > tst = 2.0) and mixed types (tf = 2.35–5.95 > tst = 2.0). Phenotypic 
variability of annual growth is associated with individual tree differences and weather and climatic 
conditions. The amplitude of variability in the growth of male and female trees varies at an average 
level (Cv = 18.5–19.4 %), in mixed trees it increases to high (Cv = 21.6 %). According to 
the combination of phenological and production features, taking into account their variability, 
trees have been identified that have the most productive combination of features that can be used 
in further breeding with the subsequent selection of the most adaptive plants.
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г сийчолд, -. гч.чв0ь2 л3сх0в5 чич60ввчи7л 80вчйч-лх0и9ч-ч .23ол7лд о0-0727лов5, л -0в0.27ло-
в5, ч.-2вчо з0.0оя0о Pseudotsuga menziesii (Mirb.) Franco .23вч-ч Жчйчоч-ч 7лЖ2 о Ж0.лчз 2вч12йявч 
70Жйч-ч 2020 -чз2 л о ий0зсюц01 2021 -чзс. м.чо0з0вч и.2ов0вл0 и.ч9чо в2и7сЖй0влд 80вч823 и 
Ж0.лчзч1 2002–2004 --., 9ч-з2 Жч-чзв50 сийчолд ичч7о07и7очо2йл 9йл127лх0и9чы вч.10. ри72вчой0-
в2 зл,ч-21лд – .23вчо.010ввчи7я о «жо070влл» 129.чи7.ч6лйчо л 1л9.чи7.ч6лйчо о Ж.0з0й2, 9.ч-
в5: о 2020 -. ч710х0в2 Ж.ч7ч2вз.лд, о 2021 -. – Ж.ч7ч-лвлд. пв2йл3 32олил1чи7л и03чввч-ч .чи72 
Жч60-чо ч7 Жч-чзв5, сийчолы о0-072жлчвв5, Ж0.лчзчо 2020 л 2021 -чзчо Жч9232й, х7ч Ж.л.чи7 о 
6чйя40ы и70Ж0вл 32олил7 ч7 701Ж0.27с.вч-ч .0ьл12, х01 ч7 сийчолы сой2ьв0ввчи7л -чз2. р .2и70влы 
.23вч-ч Жчйчоч-ч 7лЖ2 ч710х0в2 Жчйчьл70йяв2д 9ч..0йджлд и чх0вя о5ич9чы илйчы иод3л (r = 0,892–
0,999) Ж.л.чи72 Жч60-чо ч7 и.0зв0ис7чхвчы 701Ж0.27с.5 709сц0-ч о0-072жлчввч-ч Ж0.лчз2. (7.лж2-
70йявчы л ий26чы ч9232й2ия 9ч..0йджлд и ч7вчил70йявчы ой2ьвчи7яю оч3зс,2 (r = -0,076 … -0,316). 
б0.0ояд ь0ви9ч-ч 7лЖ2 ч7йлх2ю7ид 1лвл12йяв51 и03чвв51 Ж.л.чи7ч1 (63,3 ± 3,6 11 – 2020 -., л 
55,3 ± 2,9 11 – 2021 -.) о и.2ов0влл и з0.0ояд1л 1сьи9ч-ч (t8 = 3,4 – 4,3 > tst = 2,0) л и1042ввч-ч 
7лЖчо (t8 = 2,4–6,0 > tst = 2,0). )0вч7лЖлх0и92д л310вхлочи7я -чзлхвч-ч Ж.л.чи72 иод32в2 и лвзлол-
зс2йяв51л ч7йлхлд1л з0.0оя0о л Жч-чзвч-9йл127лх0и9л1л сийчолд1л. п1Жйл7сз2 л310вхлочи7л 
Ж.л.чи72 з0.0оя0о 1сьи9ч-ч л ь0ви9ч-ч Жчйчоч-ч 7лЖ2 о2.ял.с07 в2 и.0зв01 с.чов0 (Cv = 18,5–
19,4 %), с и1042ввч-ч 7лЖ2 оч3.2и7207 зч о5ич9ч-ч (Cv = 21,6 %). мч ичх072влю 80вчйч-лх0и9л, л 
Ж.чзс9жлчвв5, Ж.л3в29чо, и сх07ч1 л, л310вхлочи7л о5з0й0в5 з0.0ояд, ч6й2з2юцл0 в2л6чй00 
Ж.чзс97лов51 ичх072вл01 Ж.л3в29чо, 9ч7ч.50 1ч-с7 657я лиЖчйя3чо2в5 о з2йяв0ы40ы и0й09жлл и 
Жчий0зсюцл1 ч76ч.ч1 в2л6чй00 2з2Ж7лов5, .2и70влы.
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