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Secular variations of Pinus sylvestris L. in the process of its development on the fallows of Transdniestria
Opillia were analyzed. Such age-related conditions were charachterized as seedlings (p), juvenile (j),
immature (imy, im,), virginal (v;, v,) and generative young (g;) individuals. The age-space structure of
the pine population formed in the process of growth was researched. Three functional zones were
distinguished on the basis of density and spatial arrangement of P. sylvestris. The zone of mosaic
structure and active growth with the individuals of all age-related conditions is the closest to the nurse-
wood, the second zone is characterized by less density and equitable growth of individuals, the third zone
is the place of sharp competitive struggle with herbaceous plants.
Key words: Pinus sylvestris, ontogenesis, Transdniestria Opillia, age-related conditions, fallows.

leuyk C.€. OCOBJIMBOCTI PO3BUTKY PINUS SYLVESTRIS L. HA IIOYATKOBUX ETAIIAX
OHTOI'EHE3Y TA CTPYKTYPHO-®YHKIIIOHAJIBHI 3AKOHOMIPHOCTI TIPOLECY i
BIAHOBJIEHHSI / IIpukapnaTcekuii HarioHanbpHUE yHiBepcuTeT iM. Bacuns Credannka, 76018, Iano-
®paHkiBChK, By [lleBuenka, 57

PosrmsinyTo BikOBi 3MiHM Pinus sylvestris L. y mporeci po3BUTKY Ha mepenorax I[IpumHicTepChbKOTo
Omimna. OxapakTepu30BaHO Taki BIKOBi CTaHM — MPOPOCTKH (p), IOBEHUIBHI (j), iMaTypHi (im;, im,),
BIpTiHiNbHI (V|, V,) Ta MOJIOAI TeHepaTHBHI (g;) ocoOMHHU. J0CTiPKEHO TPOCTOPOBO-BIKOBY CTPYKTYPY
MOMyJIALIl COCHH, siKa (popMyeThCst B mporieci 3apocTaHHs. Ha OCHOBI IIiITBHOCTI Ta MPOCTOPOBOTO
po3MimieHHs: 0ocoOuH P. sylvestris B Tomynsitii BAAIOCS BHAUIMTH TPH (YHKIIOHAIBHI 30HU.
Haii0mmk4oro 10 MaTepHHCHKOTO HACA/PKEHHS € 30HA MO3aiyHOI CTPYKTYpH Ta aKTHBHOTO DOCTY, €
3yCTpi4aloThC OCOOWMHM BCIX BHSBICHHX BIKOBHX CTaHIB; JApPyra 30Ha XapaKTEPU3YETHCS MEHIIOO
IIUTBHICTIO 1 PIBHOMIPHUM POCTOM OCOOWH, TPETS 30Ha — MICIe 3arOCTpeHOi KOHKYPEHTHOT 60pOoThOH 3
TpaB’SHUCTUMH POCIMHAMH.

Knrouosi cnosa: Pinus sylvestris, onmoeenes, Ilpuonicmepcoke Oninis, 8iko8i cmaHu, nepenozu.

Hlesuyx C.E. OCOBEHHOCTU PA3BUTUSA PINUS SYLVESTRIS L. HA HAYAJIbBHOM OTAIIE
OHTOT'EHE3A U CTPYKTYPHO-®YHKIIMOHAJIbBHBIE 3AKOHOMEPHOCTU IMPOLECCA EE
BOCCTAHOBJIEHUS / IlpukapmaTckuii HalMOHAIBHBIA yHHBepcuTeT WM. Bacmmus Credanuka,
76018, NBano-®dpankosck, yi. LlleBuenko, 57
Paccmorpensl Bo3pacTHble u3MeHeHUs Pinus sylvestris L. B mpouecce pa3BUTHA Ha 3ajexax
[punaectporckoro Omomnbs. JlaeTcs XapakTepUCTHKA TAKHM BO3PACTHBIM COCTOSIHUSM — IIPOPOCTKH (p),
IOBEHWIbHBIC (j), UMaTypHbIe (iml, im2), BupruamiIbHbe (V1, v2) 1 Mosobie TeHepaTtuBHEIE (g1) ocodu.
HccnenoBana mpoCTpaHCTBEHHO-BO3PACTHASA CTPYKTypa IOMYJSIIMK COCHBI, KOTOpas (GopMupyeTcs B
nporecce 3apactanus. Ha ocHOBe IUIOTHOCTH M NMPOCTPAHCTBEHHOTO pa3MelleHus: ocobeit P. sylvestris B
MOIYJISIIUH YAAJIOCh BBIACTUTE TPY ()YHKIIMOHAJBHBIC 30HBI. birbkaiias K MATEpUHCKOMY HACAXKICHHUIO
— 30Ha MO3aWYHOM CTPYKTYpPHl M aKTHBHOTO pPOCTA, I/I€ BCTPEUAIOTCS OCOOM BCEX BBIIBICHHBIX
BO3PACTHBIX COCTOSHHIA; BTOpas 30Ha XapaKTEePU3yeTCs MEHBIICH IIIOTHOCTHIO U PABHOMEPHBIM POCTOM
oco0eit; TpeThsl 30Ha — MecTO 000CTPEHHOH KOHKYPEHTHOH OOPBOBI ¢ TPaBSIHUCTHIMH PACTCHHUSIMHU.
Kniouesvie crnosa: Pinus sylvestris, onmozenes, Ilpuonecmposckoe Ononve, 803pacmmbvle COCMOSAHU, 3AeHCU.
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INTRODUCTION

During the land reform in Ukraine there were works carried out not only on denationalization
and privatization of lands, but also measures of removing from active agricultural use
agricultural lands with degraded and unproductive soils. Much of these lands is transferred to the
reserve lands and provision of rural councils [1]. At the same time, some agricultural lands
appeared to be upturned by the owners, and have not been treated for a considerable time. The
problem of the dynamics of fallows is extremely important, because starting from 1990, there
has been removed from the cultivation in Ukraine of about 8.5 million hectares of plough lands,
and this process still continues [2]. On these lands spontaneous overgrowth occurs, which goes
through various stages of secondary succession towards the formation of meadow or forest
vegetation, and on the final stages of formation approaches natural phytocoenosis [3].

An interesting situation is observed in the Monastyrskyi district, of Ternopil region, where on the
fallows the mutation processes of varying degrees of intensity are taking place. The salient is
undulating plain with the height 240-380 m. above sea level. The annual precipitation — 610 mm.
The soil is light-grey ashed, limestone comes to the surface. On the areas, where more than 20
years there were no agricultural actions, the process of intensive reforestation with Pinus
sylvestris L. is observed.

The national plan action of environment protection of Ukraine foresees decrease of areas of
plough lands by removing from intensive cultivation, conservation of degrading and
unproductive agricultural lands aiming to expand the elements of natural frame and structure
rationalization of agrolandscapes [4]. The criteria of quality assessment of conservation can be
stability of forest phytocoenosis that develops on these areas. The condition of the above-
mentioned phytocoenosis according to Part 4 Art. 20 of the Land Code of Ukraine is also the
basis for the change of the intended purpose of the conserved lands.

During the critical phase of the development of forest formation species young individuals come
into the phase of small growth. This issue is rather urgent for the pine since for the appearance of
seedlings some requirements are necessary: large percentage of soil mineralization, absence or
low density of grass and bush floor, increased requirement for lighting starting from the third
year of life. This explains outburst of the pine regeneration after ground fires as the ground litter,
grass and bush floor are destroyed by fire. The vacant ecological niche is occupied by the pine
and its seeds extensively sprout in the period between one and two years. But soon due to
regeneration of the live topsoil and other reasons the pine sprouts massively cease growing.

Thus the aim of our research was to research the development process of population P. sylvestris
on the initial stages of its ontogenesis, as well as structural and functional mechanisms of its
restoration process. On the basis of received results a conclusion can be made about the state of
the analyzed areas and the perspectives of their further usage.

METHODS OF RESEARCHES

The peculiarities of natural restoration P. sylvestris on the fallows of Transdniestria Opillia were
the subject of the research conducted between 2011 and 2015. The researched sites were divided
into two groups according to the land type where the overgrowing took place. To the first group
belong former pastures — hills with limestone outlet, unsuitable for farming. To the second group
belong flat sites which during the soviet times were used for planting grain crops but at present
time it became not profitable.

Researched areas differ between each other also by the exposure of slope and distance from the
wall of the forest, by the predominant wind direction and nature of the litter. In spite of the
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mentioned differences the process of P. sylvestris regeneration took place through the equal
structural and functional mechanism on all the sites.

The research was made by route method by laying transects and on the fixed accounting
platforms. (20*40 m).

As a part of populations the plants were identified in accordance with the general approaches of
ontogenesis tree species periodization [5]. The vital status of the plants was determined by a
scale of categories condition, received in the forest pathology. Index of the plantations state was
calculated as a weighted average by the data of the state assessment of the individual trees. The
state of plantations was assessed according to the received average indexes.

Also the value of morphological parameters of virginal species P. sylvestris was determined to
assess the level of variability in the population of the younger generation.

The plants were evaluated by such morphological parameters: number of whorls, height of
species, stem diameter, crown diameter, length of needles, order of branching [6]. The results
were presented as arithmetic mean + mean accuracy (M £ m).

RESULTS OF THE RESEARCH

During the research of ontogenesis such age-related conditions of P.sylvestris were
distinguished: seedlings (p), juvenile (j), immature (im;, imy), virginal (v;, v;) and generative
young (g;) individuals.

Seedlings (p) are represented by individuals with a height of up 0,05 m, which come across in
the form of between four and eight seed lobes on the hypocotyl. Some develop a virgin offset
with a length of up to 7 cm where individual needles of juvenile type are spirally located.

Juvenile plants (j) have one oblong shoot with a height of up to 0,17 m, where needles of mature
type are located on the short shoots — brachyblasts.

Immature plants are divided into two subgroups. The plants of the first subgroup (im;) start
developing a crown, in other words side shoots develop round a central shoot forming a second
generation axis. The total height of the individuals is not more than 0,5 m. The age is between 3
and 7 years.

Immature plants of the second subgroup (im;) have the shoots of the third and sometimes the
fourth generation. The crown is cone-shaped. The total height of the individuals is between 0,50
and 1,10. The age is between 4 and 8 years.

To virginal individuals of the first subgroup (v;) belong the plants with an age of between 5 and
10 years and a height of up to 3 meters. These individuals have a monopodially growing crown
with a pointed top and shoots of the fourth generation. Lower branches are characterized by slow
growth though they may touch the ground.

Virginal individuals of the second subgroup (v;) are characterized by a considerable annual
growth which allows them to extend upwards and reach the size of up to 8 meters. The branching
of the fifth generation prevails. They start the process of losing branches in the lower part of the
stem. The age is between 9 and 17 years [7].

Young generative individuals (g;) develop microstrobila and macroctrobila (cones). The number
of female cones in one tree is not large which is connected with a relatively young age of the
plants of this ontogenetic type — between 17 and 25 years (Table 1). Many individuals forward
transition from v, into g; in this way they react to a plant’s top damage through branch cutting or
breaking it off.
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Table 1 — Specific values of biomorphological characteristic of P. sylvestris on different stages

of its ontogenetic development ( M + m)

Length of Stem
Age- age-related | Hight ofa | diameter at . Top Order of Length of
related . . diameter, ) needles,
. condition, plant, m | the hight of branching
condition m mm
years 1,3m,cm

p 2+0,1 0,05 - - - 23+1,5

] 3+0,2 0,2+0,03 - - 1 4742,3
im, 4+0,3 0,3+0,1 - 0,1+0,01 2 51«£1,5
imy 6+0,7 0,9+1,1 - 0,8+0,4 3-4 63+3,2
Vi 7+0,7 2,1£0,2 3+0,2 1,5+0,4 4-5 73£2,3
\2) 13+0,3 5,2+0,7 7+0,5 2,3+0,3 4-5 69+1,8
g 2143.5 13,1+1,7 12,545,3 5,7+0,52 5-6 67+1,6

For the studied areas the characteristic is the uneven structure of the undergrowth. On the basis
of plants density and their placement the area of overgrowing can roughly be divided into 3
zones. The first - from the wall of the tree stand to the distance = 70 meters, the average density
of undergrowth in recalculation is 5438 + 0,57 species / hectares. Contagiousness of distribution
of self-seeding and undergrowth is evident. This is reflected in the uneven distribution of species
P. sylvestris on the area, their aggregation into groups of 9-36 plants. The maximum age of
species - 15-18 years, there are juvenile (j), immature (iml, im2) and virginal species (v1, v2).
The percentage of seedlings (p) and generative young individuals (gl) is relatively low, and the
seedlings occur only outside the clusters mentioned above on the «sparse» areas. Index of the
tree stand is 2.06.

The second zone - the band width = 50m, is below the ecotone limit of parent plants - pasture, so
the impact of the marginal effect is minimal. An important place takes the mineralization of
topsoil and some sod of soil. The average density in terms of undergrowth is 3188 + 0,93 species
/ hectares. Significant clusters were not found - single plants or grouped by 6 - 9 species. Vital
status of plants mainly refers to the first category, the projective cover of crowns and other
morphometric parameters prevail similar to those species of the first zone.. Though a great
number of cut down or damaged species were defined that during the indexation of the tree state
an indicator 1,8 was given. The maximum age of the species - 9-10 years, seedlings (s), juvenile
(j), immature (im1, im2) and virginal species (v1) are present. Cones are present in the damaged
plants, that suggests the presence of generative species (gl).

In the third zone (= 120 m from the wall stand) we observe the solitary species of pines under 10
years old, mixed with Alnus glutinosa L. Gaertn., Betula pendula Roth, Cerasus avium L.
Moench, Crataegus monogyna Jacq., Sambucus nigra L., Rosa canina L., Corylus avellana L.,
Malus sylvestris Mill., Populus tremula L., Quercus robur L., Salix alba L., S. caprea L. Further
spread of pine trees on the abandoned agricultural land areas prevents dense herbage and much
sod of soil.

On the fallows where the regeneration of the pine takes place there is an evident disparity in the
distribution of individuals P. sylvestris on the researched area, aggregation in the groups and the
presence of windows in the tent is consistent with the concept of circular mosaic-ecosystems that
was suggested by S.M Sannykov and V.E. Parpan [8]. Placing of plant density decreases from
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the center to the periphery where comes into effect interspecific competition with deciduous
species and herbaceous plants.

We consider further research of ecological distribution of the P. sylvestris in Transdniestria
Opillia to be challenging and relevant. This will give the opportunity to estimate the quality of
degraded and unproductive soils conservation and predict the effectiveness of their
agroecological condition improvement. Given the stable development of phytocoenosis we are
going to achieve radical improvement of lands through exploiting their soil protective and other
features of protective afforestation.

CONCLUSION

1. Stable groups of the pine were formed on the fallows of Transdniestria Opillia. They consist
of individuals of various age-related conditions (p-j-im;-im,-v;-v2-g;). These populations are
young that is why their age range is centered to the left.

2. Natural regeneration of P. sylvestris on the researched area happens through formation of
some space-age structure of the population. Zoning of the growth area is clearly observed.
The individuals of all researched age-related conditions can be met closer to the nurse-wood.
The plants grow densely, forming compact groups of virginal and generative plants and
small gaps where younger individuals grow. In the second zone the strict mosaic structure
has not been formed yet, single generative individuals can be met. The third zone is the place
of competitive struggle with herbaceous plants.
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