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BIOECOLOGICAL FEATURES OF VEGETATION
IN THE BEECH STANDS

In this study, it was investigated the amount and structure of the herbaceous species ve-
getation in beech stands in Lviv green zone. Learned how the quantitative and qualitative in-
dicators of herbal plants, depend of management and lighting intensity. It was made compara-
tive floristic analysis of the vegetation in parks and forest groups in beech phytocoeneses.
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Forest is an ecological biogeocoenotic system, in which all parts are con-
nected and can interact with each other; in which they are closely interrelated, so
forest can not be considered by some of its separate elements. Neither, we can de-
termine the status of stands only by energy of growth and development of aerial
parts, disregarding the features of root systems, soil and climatic conditions, in
which plants are growing.

An integral component of forest biogeocoenose is herb vegetation (vascular
plants, soil cover plants). However, the productivity of the forests depends on
many factors, e.g.: forest conditions, species composition, the age structure of fo-
rests, forest management systems, types of substrate, the intensity of human impact
(Alekseeva, Vahrameeva, Denisova, Nikitin, 1988).

Thus, to understand the formation of the vegetation, we need to make a de-
eper analysis of the major floral representatives of vegetation in beech stands at
different by management gradient areas (natural reserve, management forest and
parks) of green zone of Lviv.

Methods and materials.

All sample areas are established in pure beech stands of different age, ex-
posure and lighting of living herb cover. The type of substrate is distinctive for all
sample areas — light gray forest podzolic soil on noncarbonated loam. The type of
forest-vegetation conditions is also usual for all 10 sample areas — D3 (wet grud).

Five different sites were selected in Vynnykivske Forestry, three areas in
natural reserve "Roztochchya", one in the forest-park "Pogulyanka" and park "Za-
lizna woda" in Lviv city. In each sample area trees diameter was measured and re-
gistered in 4-cm classes (materials used: calliper, measuring tape). The light condi-
tions of the stand were measured by illuminometer Z-116. Characteristic of the
sample areas is presented in the table 1.

Recording vegetation on the each sample area was carried out in August
and September 2009, by accounting plots. For this plots of 1 m* (1x1 m), was la-
yed out along diagonals, distance between plots was 1 m. For the plots was recor-
ded relative density and species composition of vegetation, the dominant species.
Approximate number of plots was near 100 st.
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Table 1. Characteristics of the sample areas

Luminosity

Average
diameter, cm
Exposition of

the slop
vegetation, %
Average freq-

uency of herbal
species, %
No of families,
st
Typical spe-
| cies in beech
stands
Untypical
species in
beech stands

Average projec-
tive coverage of]

lux | %
Vynykivske Forestry
eastern (15°)| 5,1 | 10,1 273 14,4
eastern (15°)| 4,6 | 9.2 81,3 31,4
north (20°) | 3,4 | 8,0 75,8 15,2
south — east 36
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Natural reserve "Roztochchya"
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(10°) 3,5 | 6,0 43,6 49,1
plain 33 | 7,6 173,7 39,6

Parks
south — east
(15 °) 7,6 | 12,8 65,9 12,5

western (30 °)] 3,0 | 4,5 3,0 4,2
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Results

1. Influence of light intensity on the projective cover of vegetation

The coefficient of the intensity of illumination under the shelter of the trees
is ranged from 1.1 % to 64.5 % of full illumination (direct sunlight), which in ab-
solute terms equal to 3,0-38,5 thousand lux (figure 1). The highest quantitative in-
dex of species in vegetation with sufficient light on the 5th and 8th sample areas,
but distribution of species types is different. On sample area Ne 5 is dominated by
typical forest vegetation, than on sample area Ne 8 is a significant number of me-
adow grass species.
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Figure 1. Luminosity and projective coverage of vegetation

2. Influence of direction of the slope on a vegetation

There is greater correlation with the exposure of the slope (figure 2). At
approximately the same intensity of light, in time of measuring, the bigger amount
of species was presented on the south-eastern, eastern and western slopes of the
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hills (sample areas — 4, 6, 2) and the lowest — on the northern (sample area — 3, 5).
It obviously can be explained by the fact that on the southern and south-eastern ex-
position in the day time angle of incidence of light is close to straight. The northern
slopes, however, receive less total dose of light through more reflection of surface

and self shading.
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Figure 2. Changes in vegetation comparing to the exposition of the slop

Discussion

In this investigation was made calculation of light conditions under the
shelter of the beech stand and on the open space territory. Percentage that equalled
luminosity in the stand shows that the most powerful determinant of qualitative
and quantitative characteristics of vegetation is lighting under the shelter. At the
places where the density of the stand is lower and especially in gaps the occurrence
of herb species and its richness is higher (Galhiby, Mihok, at al., 2005). Despite on
the highest quantity of herbaceous plants with the sufficient luminosity on different
sample areas, species diversity of this area has a different nature. At the same time,
when on sample areas in the managed forest, there is presence of typical beech fo-
rest species of vegetation, on the plots of parks area is a significant admixture of
meadow herbs. It clearly shows the impact of not only light influence, but also rec-
reational and digression processes.

Comparing the sample areas at different levels of forest use, was studied,
that on the flat territory — the number of projective cover is higher. This is prima-
rily due to low stand density and low luminosity under the shelter of the trees. Al-
so, this area is characterized by different layers of vegetation cover, where first la-
yer belongs for typical shade-enduring species of vegetation, and the second for
blueberries (the projective cover of the area is more than 100 %).

Conclusions

Thus, deeply analysing specific composition of the soil-cover plants, its
distribution, quantitative and high-quality state, it is possible to make a conclusion,
that in a high density stands of the Beech forests on the eastern border of its natural
habitat is forming a wide spectrum of vegetation, which substantially enriches the
diversity of these phytocenosis and carries out considerable co-influence on it.

The dispersal of different species is very much influenced by the local dis-
turbances, special characteristics of the border between older forest and recent
plantations, and light conditions.

52 306ipHuK HAYKOBO-TeXHIYHUX Mpalb



HaXKOBI(Iﬁ Bicnuk HJITY YKEai'HI/I. —2010. — Bun. 20.10

References

1. Aleksandrova, V.D., 1969. Classification of the vegetation. Review of classification and
classification systems in different geobotanical schools / V.D. Aleksandrova. — Lviv : Nauka.

2. Braun-Blanquet J., 1932. Plant sociology; the study of plant communities. Available at.
[Enextponnuii pecypc]. — Jdoctymuuii 3 http://www.archive.org /details /plantsociologystOObrau —
date of review 26.04.2010.

3. Dzwonko Z., 1997. Effects of dominant trees and anthropogenic disturbances on species
richness and floristic composition of secondary communities in Southern Poland / Z. Dzwonko, S.
Loster // Journal of Applied Ecology. — P. 354-390.

4. Grygora .M. 2000. Fundamentals of phytocoenology / .M. Grygora, V.A. Solomakha. —
Kyiv, Phytosociocenter.

5. Krynytskyj G.T., 2004. Beech forests of the Western part of Podillya in Ukraine / G.T.
Krynytskyj. — Ternopil, Ukrmediaknyga.

6. Matuszkiewicz W., 2002. Guide for the determination of the plant species at Poland /
W. Matuszkiewicz.

7. Myrkyn B.M. 2001. Modern science of vegetation. Tutorial / B.M. Myrkyn, L.G. Naumoyv,
AL Solomesch. — Moscow, Logos.

8. Musienko M.M., 2006. Plant Ecology. Tutorial / M.M. Musienko. — Kyiv, Lybid.

9. Prokudin Y.N., 1987. Atlas of herbal plants of Ukraine / Y.N. Prokudin. — Kyiv, Nauk.
dumka.

10. Schmidt W., 2005. Herb layer species as indicators of biodiversity of managed and
unmanaged beech forests / W. Schmidt. For. Snow Landsc. Res. 79 1/2: 111-125.

11. Shirley Hardy L., 1929. The influence of light intensity and light quality upon the growth
of plants. American Journal of Botany / L. Shirley Hardy. — P. 354-390.

12. Soroka MLIL., 1995. Floral studies in reserve "Roztochchya". Scientific bulletin / M.IL.
Soroka. — Lviv : Ukrainian State Forestry University. — P. 72-77.

Haenwk H.B., Yanauk O.A., Kocmeyvka H./I. BioexoJoriuni oco0.u-

BOCTI Bererailii 0yKOBHX HACAIKEHb

JlocniakeHo KUIbKICTh Ta CTPYKTYpPY HAATPYHTOBOTO TPaB'sTHOIO BKPHUTTS OYKOBHX
Haca/KeHb y 3eleHiit 30H1 JIbBoBa. BcTaHOBNIEHO 3alekKHICTh KUNBKICHUX Ta SIKICHUX TO-
Ka3HUKIB TpaB'stHOI POCIWHHOCTI BiJ OCBITJICHHS Ta THITY JICOKOPHUCTYBaHHS. 3MIMCHEHO
MOPIBHSJIBHUN (PIIOPUCTUYHMM aHali3 POCIMHHOCTI MICBKHUX MApKiB Ta JIICOBUX yIpyIo-
BaHb OYKOBHX (DiTOIIEHO3IB.

Knrwouoei cnoea: 6yxoBi HaCaXKEHHsI, POCIUHHICTD, THI JIICOKOPUCTYBAaHHS, BUI0BA
Kiacudikaiis, OCBITJIICHICTh

Haenwxk H.B., Yanavik 0.A., Kocmeuvkana H./I. buno3xojornieckue

0COOCHHOCTH Bererauu 0yKOBbIX HACAKACHUH

HccnenoBaHbl KOJTMYECTBO U CTPYKTYypa HAIlOYBEHHOT'O TPAaBSHUCTOTO MOKpoBa Oy-
KOBBIX HacaXICeHUI B 3e1eHON 30He JIbBOBa. Y cTaHOBIEHA 3aBUCUMOCTD KOJIHYECTBEHHBIX
N KAQYCCTBCHHBIX HOKa3aTeHeI>'I TpaBHHHCTOfI paCTI/ITeJIbHOCTI/I OT OCBCIIICHHUA U THUIIA JICCO-
nonb3oBaHus. [IpoBeneH cpaBHUTENBHBIN (IOPUCTUYECKUN aHAU3 PACTUTEIHLHOCTH TO-
POJICKUX TApKOB H JIECHBIX TPYIITHPOBOK OYKOBBIX (PHTOIICHO30B.

Kniouesvie cnosa: 6ykoBble HAaCAKICHUS, PACTUTEIBHOCTh, TUI JIECOIMOJIb30BAHMUS,
BUJIOBasl KJ1accu(UKAIIHsI, OCBEIIIEHHOCTD.
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IUTAHHSA KOHBEPIEHIIII BYTJIELEBUX BUKU/IIB

Po3rnsHyTO NMUTaHHS KOHBEPreHIlii BYTJENEBUX BHUKUIIB KpaiH cBiTy. HaBemeno
NOpIBHsIIBHI AaHl npo BUkuau CO; y pi3HI €NOXH PO3BUTKY JIIOJICTBA, a TAKOX MPO HOro
BILJIMB HA JOBKUISA. BCTaHOBIEHO, IO BYTJICHEBHIA CITiI OJTHOTO MUTbApAa O1MHUX TOIEH
HAa TUTAHETI OLIHIOEThCS crieniaigictaMmu B 3 % 3araibHOTO ciiay droacTsa. [IpokuBaroun B
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