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STUDY OF GEOGRAPHICAL VARIABILITY USING THE EXAMPLE
OF TEST CROPS OF PINUS SYLVESTRIS L. IN THE KHRENOVSKY
FOREST

M3VUYEHUE T'EOI' PAOMYECKOU N3MEHUNBOCTU HA ITPUMEPE
OIIBITHBIX KYJIBTYP PINUS SYLVESTRIS L. B XPEHOBCKOM BOPY
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Abstract: The study of the geographical variability and population structure
of the common pine (Pinus sylvestris L.) is an important area in dendrology,
genetics, and forest breeding. This problem is relevant due to the need to preserve
the genetic diversity of the species, increase productivity and resilience of forest
ecosystems to changing climatic conditions. Geographical pine crops established in
various regions allow us to explore the adaptive capabilities of woody plants to
new environmental conditions, as well as to identify patterns of influence of

climatic factors on the growth and development of stands. This article discusses the
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main methods and results of research of geographical cultures and Pinus sylvestris
L. in the Khrenovsky forest.

Keywords: geographical variability, Pinus sylvestris, forest breeding,
genetics, height, diameter, correlation.

AHHOTaumsi: V3ydenue reorpaduyeckoii M3MEHYMBOCTH M CTPYKTYPHI
MOMYJISIIIAA  COCHBI 0OBIKHOBeHHOUW (Pinus sylvestris L.) mpeacrtaBisier coOoit
Ba’>XHOC HAIIPABJICHHUC B ACHAPOJOINH, I'CHCTUKEC, JISCHOM CCJICKIIHUU. Ota HpO6J’I€Ma
aKTyaJIbHa B CBA3H C HGO6XOI[I/IMOCTBIO COXpPAaHCHHA I'CHCTHYCCKOT'O pa3H006pa3H;I
BUJAa, IIOBBIICHHA IIPOAYKTUBHOCTH U yCTOfI‘IHBOCTPI JICCHBIX 3JKOCUCTEM K
HU3MCHAINUMCA KIIMMATHYCCKUM YCJIIOBHAM. Feorpa(bnqecxﬂe KYJIbTYPbI COCHEI,
3aJIOKCHHBIC B PA3JIMYHBIX PErHOHAX, IMO3BOJIAIOT HMCCIICAO0BATH aJdallTAlMOHHLIC
BO3MOXHOCTHU APEBCCHBIX pacCT €HHUU K HOBBIM YCIIOBUAM CpPEAbI, @ TAKKC BBISIBUTH
3dKOHOMCPHOCTHU BJIMAHUSA KINMATHYCCKUX (I)aKTOPOB Ha PpOCT U Pa3BHUTUC
JPEBOCTOEB. B aHHOM CTaThe paCCMATPUBAIOTCS OCHOBHBIE METO/IBI U PE3YJIbTAThI
uccienoBannii reorpaduueckux KyapTyp U Pinus sylvestris L. B XpeHoBckoM
oopy.

KuroueBbie cioBa: reorpaduueckass HM3MEHUYMBOCTb, Pinus sylvestris,
JICCHAA CCJICKIUA, TCHCTHUKA, BBICOTA, JTUAMCTP, KOPPCILAIIUA.

Introduction

The study of the geographical variability of tree species is of crucial
importance for population genetics, as it allows us to understand the patterns of
formation of gene pools of plantations of the main forest-forming species in
various climatic conditions. From the point of view of forestry, such studies make
it possible to clarify forest-seed zoning and optimize the use of non-district seeds,
which will increase the productivity of forest plantations [1, 2, 5].

The main method of studying geographical variability is the creation of
specialized crops, monitoring the growth, which will allow for a comparative
assessment of the biological productivity of seed offspring of different origins [3].

The geographical pine crops in 515 block of the Khrenovsky forestry
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(Voronezh region) were established in 1964-1965 under the leadership of forester
D.G. Dynin. The choice of a place for the creation of crops was due to the need to
create an educational facility in the immediate vicinity of the academic building, in
optimal conditions for the growth of common pine. The land area was 0.68 ha. The
planting material for the creation of crops was grown from seeds provided to
Melon by D.G. Professor A.V. Albensky and graduates of the Khrenovsky
College. The initial data for the study, including historical information, the layout
of climatypes, survival rates, and preservation, were provided from the archival
records of D.G. Dynin [4].

The type of forest conditions (TL) on the site is represented by variants B1
and B2. The terrain is slightly undulating, with a slight depression in the center of
the site. The slope on which crops from seeds obtained from Chita, Kaliningrad
and Ryazan are planted has a slope of 15° and a north-western exposure.

In the spring of 1964, partial plowing with a two-shaft tractor plow was
carried out on the indicated forest area to a depth of 15 cm with the formation of
strips 1.5-2.0 m wide. Common pine crops were created pure in composition, and
hanging birch was planted as dividing curtains between the groups. The total
number of pine seedlings planted was about 10,000 with an estimated density of
16,000 per 1 ha [4].

Materials and methods

The study of the geographical cultures and population structure of the
common pine (Pinus sylvestris L.) involves the use of an integrated approach
aimed at analyzing the morphological, taxation and genetic characteristics of trees,
as well as their adaptive potential in various environmental conditions [6].

The main methodological approaches include:

a) conducting a continuous enumeration of trees in steps of thickness with a
record of height, diameter and other biometric indicators. For in-depth analysis,

model specimens are selected, in which the height and length of the crown are
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measured, and cores are also taken to assess the radial growth and thickness of the
crust. Additionally, the bonus class and other tax characteristics are determined.
The reliability of the data obtained is verified using statistical methods, including
variance, correlation, and multifactorial analyses [5].

b) the study of the climatic parameters of the initial regions (the sum of
active temperatures, precipitation, duration of the growing season, etc.) and their
impact on the growth and development of experimental crops. The comparison of
taxation indicators with climatic conditions makes it possible to assess the level of
adaptation of tree species to new habitats [3].

c) the use of laboratory and statistical methods of data processing,
contributing to the identification of mechanisms of adaptation and intraspecific
differentiation, as well as the development of scientifically sound
recommendations for sustainable forest management [2, 7]. These methods were
used in the study of geographical cultures in the Khrenovsky forest.

The results of the study

The analysis of biometric indicators of the common pine (Pinus sylvestris
L.) of various geographical origin in geographical cultures of the G.F. Morozov
Khrenovsky Forestry College revealed statistically significant correlations between
geographical coordinates (latitude and longitude) and the taxation indicators of the
common pine, including the diameter and height of trees.

1. The effect of longitude on diameter and height. An average negative
correlation was found between longitude and diameter (r = -0.63). A similar trend
is observed for height, but the coupling strength is weak (r = -0.36). These
dependencies indicate a decrease in the morphometric parameters of trees as the
longitude of the seed collection site increases.

2. The influence of latitude on diameter and height. The strongest negative
correlation was found between latitude and diameter (r = -0.85). For height, the
dependence is also significant (r = -0.51). The results obtained confirm the

tendency to decrease the diameter and height of trees with an increase in the
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latitude of the location of the initial population.

3. The analysis revealed statistically significant negative correlations
between the stock of wood and geographical coordinates. A moderate negative
dependence has been established for latitude (r = -0.46), which indicates a
tendency to decrease the productivity of the climate type as the seed harvesting
sites move northward. For longitude, a weak negative correlation (r = -0.37) with
the wood stock was found.

Currently, the diameter of the trunk is highly correlated with the average
annual temperature of the seed harvesting site (r = 0.8), and the height is highly
correlated with the temperature (r = 0.5).

The following ecotypes are currently highly complete: Brest, Khrenovsky,
Tambov, Kaliningrad, Gomel, Ryazan, etc. Low completeness is typical for the
following ecotypes: Aldan, Olekmen, Tyumen, Komi, Chita, which belong to the
northern and eastern populations. The ecotype represented by the Crimean pine
was severely depleted after the death of the pine as a result of severe frosts in 1972
and is currently represented by several specimens.

Conclusion

A study of the geographical crops of Scots pine (Pinus sylvestris L.) in the
Khrenovsky forestry and an analysis of their taxation indicators depending on
geographical coordinates revealed a number of patterns. It has been established
that the diameter, height and stock of pine wood demonstrate a statistically
significant negative correlation with latitude and longitude, which indicates the
continued pattern of more intensive growth of climatypes from favorable
conditions for pine growth. The greatest dependence was found between latitude
and diameter (r = -0.85), which confirms a significant decrease in tree size as the
populations in which seeds were harvested moved north. A similar, though less
pronounced, trend is observed for longitude (r = -0.63 for diameter and r = -0.36
for height).

To deepen the results obtained and expand the practical application of these



246

studies, it is advisable to focus on the following areas: studying the influence of
microclimatic and soil factors on the growth of geographical crops, conducting
genetic analysis to identify adaptive traits in various ecotypes, as well as
monitoring the dynamics of plant growth in a changing climate. Special attention
should be paid to restoring lost crop markings and detailed mapping of preserved
ecotypes to ensure long-term monitoring. The data obtained can be used to
optimize forest-seed zoning and develop recommendations for the creation of

sustainable forest crops, taking into account their geographical origin.
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