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Article 

Patterns of the process of whorl formation in the curtains of the the young 
generation of pine of the common in the Pinetum  

vacciniosum forest in the south of the Republic of Buryatia 

Abstract 
The data on whorl formation in pine undergrowth (Pinus sylvestris L.) under the canopy of lingonberry pine (Pi-

netum vacciniosum) are presented. The method of circular plots was used for survey work. Survey plots of 10 m2 each 
were laid along the old burned area on slopes with a steepness of 2 to 10 degrees. The altitude ranged from 676 to 845 m 
above sea level. The height of model exemplars of undergrowth was measured, age and average growth were determined, 
and the number of branches in whorls by year of formation was counted. It was shown that in the “windows” of the 
maternal stand the undergrowth forms clumps, in the center of which plants have maximum height (up to 610 cm), and 
along the perimeter - minimum height (4-7 cm), i.e., the young generation of pine in the windows forms a kind of dome. 
Age, height and average growth of young growth vary widely, the deviation of their distributions from the normal law 
indicates the differentiation of plant growth under uneven illumination. Height increases with age, and average growth is 
closely related to height. Undergrowth up to 30-40 cm in height and non-viable undergrowth most often do not form 
whorls, in larger undergrowth whorls consist of 2-4 branches, their maximum number reaches 6. The increase in the 
number of branches in whorls with increasing age and height of the undergrowth is closely related to the average growth, 
which is most adequately described by the logarithmic model. In 2019, according to the model, the maximum number of 
branches in a whorl was reached at an average growth of about 70 cm, and in 2022 at a growth value of 50 cm. The 
number of branches in a whorl is indirectly related to age, height and average growth.  
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Введение 
Сосна обыкновенная (Pinus sylvestris L.) – 

одна из основных лесообразующих пород в лесном  
фонде Российской Федерации, занимающая 

по покрытой лесом площади второе место после 
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было максимальным, процесс увеличения числа 
ветвей в целом еще не стабилизировался (модельные 

кривые не вышли на плато, рис. 2) и в следующие 
годы, по-видимому, продолжился. 

Таблица 2 
Параметры моделей связи числа ветвей в мутовках со средним приростом деревьев 

Table 2 
Parameters of models of the relationship between the number of branches in whorls and the average growth of trees 

Parameters of models of the relationship between the number of branches in whorls and the average growth of 
trees 

Участки/Plot Год /Years a min max R2 
Модель / a model N = α ln (L) - 1 

Участок 1 2022 1.923 1.835 2.021 0.825 
Plot 1 2021 1.730 1.601 1.882 0.699 

2020 1.550 1.421 1.660 0.729 
2019 1.550 1.445 1.635 0.795 

Участок 2 
Plot 2 

2022 1.550 1.445 1.635 0.795 
2021 1.499 1.332 1.637 0.689 
2020 1.476 1.338 1.574 0.798 
2019 1.250 1.087 1.406 0.594 

Участок 3 
Plot 3 

2022 1.684 1.635 1.739 0.694 
2021 1.614 1.554 1.665 0.688 
2020 1.500 1.449 1.553 0.638 
2019 1.445 1.400 1.497 0.624 

Модель / a model N = α ln (L) -1.45 
Все участки 

All plots
2022 1.924 1.885 1.973 0.725 
2021 1.821 1.780 1.866 0.707 
2020 1.704 1.649 1.750 0.691 
2019 1.644 1.591 1.681 0.676 

Примечание. N – число ветвей, L – средний прирост в см, min и max – интервал варьирования значений 
параметра a, оцененные бутстреп-методом, R2 – коэффициент детерминации, отличия всех значений параметра 
a от нуля значимы: критерий Стьюдента t > 16.58, p < 0.001.  
Note. N – is the number of branches, L – is the average increase in cm, min and max are the range of variation of the 
values of parameter a estimated by the bootstrap method, R2 – is the coefficient of determination, the differences of all 
values of parameter a from zero are significant: Student's criterion t > 16.58, p < 0.001. 
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