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Evaluation of coenopopulations of some
nemoral species in pine types of communities
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Abstract. The authors of the article have evaluated the stat structure
of coenopopulations of nemoral species using ttangle of Convallaria
majalis L. and Polygonatum odoratum (Mill.) DruceThree

cenopopulations of P. odoratum (CPP.1 — CPP.3) anddf C. majalis
(CPC.4 - CPC.7) have been described while studyireethuarters of the
Medvedsky Bor nature sanctuary. The authors have ¢orthe conclusion
that all the studied coenopopulations of P. odonatund C. majalis were
normal juvenile incomplete. Due to the high demah&. majalis and P.
odoratum in soil moisture, their existence in tli@epcommunities of the
Medvedsky Bor nature sanctuary is ensured by theepoe of green
mosses that retain moisture on the substrate surfac

1. Introduction

Pine forests represent special communities: thegaddorm their own natural zone. They
are formed on the territory of the northeasternogaan part of Russia by plarfesnus
sylvestris L. from different migration waves. On the territory tife natural sanctuary
"Medvedsky Bor" they are relict communities of thestglacial xerothermal epoch on the
continental sand dunes. Due to the prevailing lpietconditions, pine forests often contain
pine forests, boreal species, and plants from athelogical-coenotic groups, for example,
nemoral ones. In particular, representatives of |tteer include May lily of the valley
(Convallaria majalis L.) and fragrant bushPflygonatum odoratum (Mill.) Druce), which
are the objects of our study. Previously, the festwf biomorphology were studied and the
parameters of the counting units of their coenofadjuns were identified [1]. The aim of
this research is to assess the state and struaftarenopopulations (CP) @f. majalis and

P. odoratum in pine types of communities.

2. Material and methods

The research was carried out in May 2021 on thédey of 68, 75 and 117 quarters of the
Medvedsky Bor nature sanctuary, the Nolinsky diswf the Kirov region. In the course of
this analysis, three CPs & odoratum (CP P.1, CPP.2, CPP.3) and four CPs o€.

majalis (CPC.4, CRC.5, CRC.6, CRC.7) were analyzed. Descriptions of plant commusitie
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were carried out according to generally acceptazbgtnical methods [2]. To study the
age spectrum and the number of coenopopulationegétatively mobile species, partial
formations were taken as counting units [3]. Themef we took into account individual
partial shoots ofC. majalis and P. odoratum (individuals). Their assignment to specific
ontogenetic states was carried out according todita of a number of studies [4-9].
During office processing, the age spectra of CPewealculated based on the ratio of
different age groups, which were expressed as aeptxge of the total number of
individuals and their types were estimated [10]e Tidices of age and energy efficiency
[11], recovery (d) and replacement {J[12] were used as integral characteristics of the
ontogenetic structure of coenopopulations of sgedibe type of CP of the studied species
was determined according to the classificatitoad) [11].

3. Results and their discussion

Coenopopulations 1 and 4 (BR and CE.4) are located in block 68, section 10, in a
cowberry-green moss pine forest with a stand coitiposof 10C and a crown closure of
0.2 on the northern slope with a steepness of 101lite undergrowth is represented by
Pinus sylvestris L., Picea abies (L.) H. Karst.,Betula pendula Roth andQuercus robur L.
The projective cover of the grass-dwarf shrub lage30%, it is composed of the following
species: Vaccinium vitis-idaea L., Calamagrostis arundinacea (L.) Roth, C. majalis,

P. odoratum, Melampyrum sylvaticum L., Luzula pilosa (L.) Willd., Orthilia secunda (L.)
House,Pulsatilla patens (L.) Mill., Vaccinium myrtillus L., Dryopteris carthusiana (Vill.)

H. P. Fuchs, Trommsdorffia maculata (L.) Bernh, Trientalis europaea L. and
Solidagovirgaurea L. The moss-lichen cover evenly covers the entaeea of
coenopopulations (100%) and is represented Pbsurozium schreberi (Brid.) Mitt.,
Dicranum scoparium Hedw., Dicranum polysetum Sw. andCladonia arbuscular (Wallr.)
Flot.

Coenopopulation 2 ((R2) was analyzed in quarter 75, section 18, ine@igimoss pine
forest with a stand composition of 10C and a cralasure of 0.3. The undergrowth has
only B. pendula. The herb and shrub layer with a projective cove2@¥o is represented by
V. vitisidaea, C. majalis, P. odoratum and P. patens. The projective cover of the moss-
lichen layer is 100%, it includesP. schreberi, D. polysetum, C. arbuscula,
Hylocomium splendens (Hedw.) Bruch et al.Cladonia rangiferina (L.) F. H. Wigg. and
Cladonia alpina (Asahina) Yoshim.

Coenopopulations 3 and 7 (BB and CE.7) are located in quarter 117, section 40, in
a reed-cowberry-green moss pine forest (stand csitipo 6C4C, crown closure 0.2). The
undergrowth includeB. sylvestris, P. abies, B. pendula, Q. robur andP. tremula. The total
projective cover of the grass-dwarf shrub layer6i3%, it includesV. vitis-idaea,

C. arundinacea, Solidago virgaurea L., C. majalis, P. odoratum, O. secunda, P. patens,

Dryopteris carthusiana (Vill.) H.P. Fuchs,Chamaenerion angustifolium (L.) Scop. and
Chimaphila umbellata (L.) W.P.C. Barton. The moss-lichen cover is doatéd by
Pleurozium schreberi (Brid.) Mitt. with a projective cover of 80%.

Coenopopulation 5 (GR5) was described in quarter 68, section 9 andiedfto the
forb-green moss pine forest. The composition ofstiaad was 10C, the crown closure - 0.3.
The undergrowth ha®. sylvestris, P. abies, B. pendula, Q. robur and Populus tremula L.
The herb-dwarf shrub layer with a projective cowdr 90% includesV. vitis-idaea,

C. arundinacea, Pyrola rotundifolia L., Rubus saxatilis L., C. majalis, P. odoratum,
L. pilosa, P. patens, Viola canina L., V. myrtillus, Chimaphila umbellata (L.) W.P.C.
Barton,T. europaea, Linnaea borealis L. and Equisetum hyemale L. Moss and lichen cover
(projective cover - 80%) is represented Ryschreberi, D. scoparium, D. polysetum and
C. arbuscula.
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Coenopopulation 6 (GR6) is located in a spruce-pine blueberry-lily lné tvalley forest
with a stand composition of 6C4E and a crown clesaf 0.4. The undergrowth is
represented bf. abies, B. pendula, Q. robur andP. tremula. The herb-dwarf shrub layer
(projective cover is 90%) is distinguished by aywaigh species diversity (26 species),
dominated byR. saxatilis, C. majalis and V. myrtillus. The projective cover of the moss-
lichen layer is 30%, this layer is represented By schreberi, D. polysetum and
Climacium dendroides (Hedw.) F. Weber & D. Mohr.

The state ofP. odoratum coenopopulations is the following. Among the ormrfoetic
states of individuals in (1, generative individuals predominate. The indic#s
replacement and recovery are equal due to the ebseihrepresentatives of the senile
ontogenetic state (as in €R and CIP.3) and amount to 1.05. Based on the values of the
age index (0.16) and energy efficiency (0.49), ¢chenopopulation is young according to
the delta-omega classification. Thus, RCP can be characterized as normal juvenile
incomplete.

In CPP.2, the recovery and replacement indices are Inti&ators of the indices of age
and energy efficiency (0.11 and 0.36, respectivaigke it possible to classify this CP as a
young one. Among ontogenetic states, immature qmesail. All of the above gives
grounds to characterize €R as normal juvenile incomplete.

The recovery index in (B3 is also equal to the replacement index (3.289Y, the
indicators of age (0.09) and energy efficiency 1).Bidicate that the coenopopulation is
young. The coenopopulation is dominated by immatndividuals. It can be concluded
that CHP.3 is normal juvenile incomplete.

The state ofC. majalis coenopopulations is the following. In CR, the indices of
recovery and replacement are 0.65 and 0.63, régplgctBased on the values of the
indices of age (0.21) and energy efficiency (0.6l4¢, coenopopulation is maturing with a
predominance of generative individuals. ThusC@Hs normal maturing incomplete.

Among the ontogenetic states of individuals in Q3 generative individuals
predominate. The replacement and recovery indice98 and 0.94, respectively. Based
on the values of the indices of age (0.25) andgnefficiency (0.58), the coenopopulation
is young according to the delta-omega classificatibhus, CE.5 is normal juvenile
incomplete.

In CPC.6, values of the replacement and recovery indice2.56 and 4.6, respectively,
and according to the age (0.23) and energy efitgi€0.44) indices, the coenopopulation
belongs to the “young” type. The coenopopulatiodasinated by virginal individuals. It
can be concluded that CB is normal juvenile incomplete.

The replacement and recovery indices inCCPare 1.37 and 1.48, respectively. The
indices of age and energy efficiency indices (@@ 0.54, respectively) make it possible
to classify this coenopopulation as a young oneoAgnontogenetic states, virginal ones
predominate. Thus, the CF¥ of C. majalis can be characterized as normal juvenile
incomplete.

Based on the ratio of individuals of different amoetic states in the studied
coenopopulations, the authors compiled their onmtietie spectra (Fig.). For ®F1, the
spectrum resembles a bimodal one with peaks in tom@and generative individuals. The
ontogenetic spectra of ®2 and CP.3 are left-sided with a maximum on individuals of
the immature state. In &3, it is intermittent, since individuals of theginal ontogenetic
state are absent. Left-sided spectra with pealgeaprative individuals can be observed in
CPC.4 and CPC.5, and with maxima on virginal -C&and CIE.7.
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Fig. Ontogenetic spectra of the studied CP: CPP 1,-B.3doraum, CPC 4, 5, 6, 7 €. majalis

4. Conclusion

Thus, in the course of the study, the authors etatlithe coenopopulations Gf majalis
and P. odoratum, confined to forest pine communities. For the agpepulations ofP.
odoratum, the following was stated: individuals of the gextere period predominate in
CPP.1, while CHP.2 and CIP.3 have significantly more representatives of tregpnerative
period. It indicates a fairly stable position oéthpecies in these communities; indices of
recovery and replacement indices indicate a fatgcessful self-maintenance of all three
coenopopulations. For the studied coenopopulatioh<. majalis, it was noted that
generative individuals predominate in CRB and CE.5, while virginal individuals prevail

in CPC.6 and CE.7. As a result of the rejuvenation of generatiaividuals ofC. majalis,
immature and virginal ontogenetic states were natetthe studied CPs. Due to the high
demand ofC. majalis andP. odoratum in soil moisture, their existence in pine commiesit

of the Medvedsky Bor nature sanctuary is ensuredhbypresence of green mosses that
retain moisture on the surface of the substrate.
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