YOK 574.472.42
FEATURES OF GRASS AND SUBSHRUB REPRODUCTION
IN FOREST PHYTOCENOSES
Kovalenko I.M.
Sumy National Agrarian University
160, Gerasyma Kondratjeva Str., Sumy, 40021, Ukraine
e-mail: kovalenko 977@mail.ru

The north-east of Ukraine stands out from the other regions including
the Carpathians for high forest cover. Grass and subshrub layer
significantly affects the formation of tree layer (the early stages of woody
species regeneration). The study is conducted in forest phytocenoses of
the National Nature Park “Desniansko-Starogutsky” and the adjacent
territories. The study objects are model plant species of grass and
subshrub layer (Aegopodium podagraria L., Asarum europaeum L.,
Calluna vulgaris (L.) Hull Carex pilosa Scop., Molinia caerulea (L.)
Moench., Stellaria holostea L. Vaccinium myrtillus L., Vaccinium vitis-
idaea L.), each presented by 3-5 cenopopulations. Two main types of
reproduction are found in forest grasses and subshrubs: seed (or by
spores in spore-bearing plants) and vegetative. In case of generative
reproduction, an important biological characteristic is the so-called
reproductive effort, which characterizes the contribution of organic
matters and energy to the reproductive process. An important common
feature of reproduction of the vast majority of forest grasses is the ability
for vegetative reproduction and clone formation. It is established that the
main indicators of generative reproduction of clone forming plants of
grass and subshrub layer depend on plant species, and are influenced
by the ecological and cenotic factors.

It has been found that the smallest contribution (2%) to the

reproduction organs is characteristic of C. vulgaris, and the highest



contribution (almost 50%) is found in the cenopopulations of M. caerulea.
Overall, generativity of the studied plants of grass and subshrub layer is
determined by the ecological and cenotic factors, and therefore is
consistently varied from association to association.
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Introduction. The north-east of Ukraine stands out from the other
regions including the Carpathians for high forest cover. Many works are
primarily focused on the description of vegetation of this region, forest
phytocenoses in particular [2, 8, 12, 13, 16, 19, 20, 23, 29].

According to geobotanical zoning, the area where the study has been
conducted belongs to the European broad-leaved forests, Eastern-
European province, and covers two subprovinces - Eastern European,
and Polisky and Podilsky and Middle Dnieper. S. M. Panchenko [23]
developed syntaxonomic prodomus of vegetation of the National Nature
Park “Desniansko-Starogutsky”.

According to the data of our descriptions, syntaxons of Vaccinio-
Piceetea class are the most common ones in the forest ecosystems of
Novgorod-Siversky Polissya. 2 orders, 4 unions and 11 associations can
be allocated in this class as a whole [14].

Grass and subshrub layer significantly affects the formation of tree
layer (the early stages of woody species regeneration). Depending on
the composition and abundance of plants of grass and subshrub layer,
the number of seedlings and little undergrowth of all woody species of
trees is reduced in varying degrees, and the indicators of their growth are
getting worse. Therefore, the study of characteristics of the production
process of grass and subshrub populations is the current scientific

problem.



Material and research methodology. The study was conducted in
forest phytocenoses of the National Nature Park “Desniansko-
Starogutsky” and the adjacent territories. The objects of the study were
model plant species of grass and subshrub layer (Aegopodium
podagraria L., Asarum europaeum L., Calluna vulgaris (L.) Hull Carex
pilosa Scop., Molinia caerulea (L.) Moench., Stellaria holostea L.
Vaccinium myrtillus L., Vaccinium vitis-idaea L.), presented by 3-5
cenopopulations.

The morphometric parameters of the generative sphere such as
weight of generative organs (g), number of generative shoots (pieces),
reproductive effort (%), proportion of generative individuals in the
population (%) were defined in the populations of the studied species.

Research results and their discussion. Reproduction in a broad
sense is the process by which female parents generate some or other
germs (diasporas) able to form new individuals that are genetically
similar to female parents. Three main types of reproduction were found
in forest plants: sexual, asexual and vegetative. Metasperms and
gymnosperms are characterized by sexual and vegetative reproduction.
One type of reproduction is often dominated. Vegetative reproduction
often prevails in forest grasses. R. Ye. Levina [18] rightly emphasized
that “from the point of view of the species viability strategy, vegetative
reproduction and regeneration justify themselves only in combination
with seed reproduction”. This combination in reality is observed in plants
of the lower layers of forest ecosystems.

Seed reproduction is a multiple-stage process. The first stage is the
formation of generative buds, flowers and flowering, which is determined
by the condition of parent plant. The second stage is a complex
mechanism of pollination and fertilization, which depends not only on the

condition of plants, but also as on the functions of agents providing



transportation of pollen. Ripening of seeds and fruits is mainly due to the
vital condition of parent plants, whereas their dispersion is almost entirely
dependent on external agents (excluding such phenomenon as
autochory). A few monographs deal with these important issues:
problems of flowering and pollination (monograph K. Fegri K. and L. van
der Pale [10], problems of seed dispersion (monograph. R. Ye. Levina
[17]). Methods of plant reproduction study [1] are also well developed.

The study of reproductive biology and ecology requires the explicit
identification of a set of signs characterizing this process on all its
stages, and must be recorded in the study of reproduction. Speaking
from the perspective of forest ecology, quantitative traits of reproduction
are of particular importance: number of flowers produced by the plant,
magnitude of reproductive effort, number of diasporas both per individual
and per unit of surface area and the like.

In case of seed reproduction, the key and critical stages are as
follows: flowering and its duration, pollination, fruit and seed ripening,
dispersion, preservation of seeds in the soil and the ability to form soil
seed banks.

Two main types of reproduction are found in forest grasses and
subshrubs: seed (or by spores in spore-bearing plants) and vegetative.
Three special reviews [6, 15, 31] focus on the features of life cycle and
reproduction of this group of plants.

Forest grasses and subshrubs due to the high species diversity are
characterized by a wide variety of methods of pollination and seed
dispersal [24]. However, in a way, the nature of reproduction of plants of
the lower forest layer is a contrast to reproduction of forest forming
woody species. Various forms of zoophily, especially entomophily, are
predominant in the pollination of grasses and subshrubs of forest

ecosystems, and zoochory is dominant among the mechanisms of fruit



and seed dissemination — fruits are mostly juicy, seeds may have
appendages used as food by insects. In general, animals play a leading
role in pollination and distribution of diasporas of plants of the lower
forest layer. This has a positive effect on the sustainable conservation of
such species in the ecosystem that depends on the variety and sufficient
number of species of forest fauna.

Lack of niche specialization in the pollination process is a distinctive
specific feature of forest grasses in the temperate zone. Flowers are
usually white or bright colored, mostly actinomorphic, so insects with
different body shape and size can get nectar and spread pollen. About
40% of the species of forest grasses of forest ecosystems of the
temperate zones have autogamy [4]. But, basically, the researchers
record pollination deficit in forest grasses as one of the key reasons for
the low level of fruiting.

When studying a large group of individuals of Actaea spicata in 25
different locations, J. P. Dahlgren et al [9] found that in 83% of cases,
flowering of these plants is determined by soil temperature and stand
and herbaceous layer density. Accordingly, the earliest flowering plants
were found on south-facing slopes.

The range of pollinators in entomophilous species is very wide: bees,
bumblebees, butterflies, beetles and other groups of insects. There are
various defensors to prevent self-pollination. In Oxalis acetosella, flowers
are cleistogamous, they have shortened internodes compared to normal
flowers. The signs of nectar in the form of pink veins are well expressed
on the petals of this plant.

Having a sufficiently broad set of defensors that provide flower
pollination, forest grasses are often characterized by a low level of fruit
inception which depends on the lack of pollination [11]. According to the

data collected by T. Asman and others [3] for over 20 years, pollen deficit



is a characteristic feature of the reproductive process of forest grasses
and subshrubs.

In general, all types of grasses and subshrubs are characterized by
some patrtial divergence in flowering peaks. This is an important adaptive
trait that allows plants to improve the chances of fairly complete
pollination of flowers.

A negative factor for pollination of nemoral and boreal species of
forest grasses is forest fragmentation. In these conditions, the
composition of entomofauna is dramatically changing, and insufficient
flower pollination of plants of grass and subshrub layer in the fragmented
forests is becoming wide-scale [30].

The size of seeds and fruits in forest grasses and subshrubs is very
diverse. It ranges from big to the so-called dust-like seeds
(representatives of the Orchid family). And the supply of nutrients in
seeds varies accordingly [28].

The level of the production process in plants of the lower layer is
largely dependent on the vitality of individuals. It in turn is determined by
many factors. The structure of phytogeneous fields of forest forming
species plays a significant role among them. T. V. Paal [21] has found
out that in Vaccinium vitis-idaea the number of established fruits within
phytogeneous fields of spruce is significantly lower than outside such
fields. The activity of phytophages is even more important. Animals
destroy up to 80% of fruits [24] in Actaea spicata.

Resulting effect of the renewal process of a number of plant species
of grass and subshrub layer depends on the establishment of soil bank
of diasporas, its species composition, duration of preservation of viability
and the overall size of bank by diasporas. In broad-leaved forests, the
composition of soil seed bank is dominated by diasporas of not

indigenous forest species but species of open habitats [22]. In a series of



papers of V.V. Petrov [25, 26, 27] it is shown that the soil supply of
diasporas in coniferous indigenous forests is not large and usually
comprises 1000-1500 pieces/m®. Among forest species, the composition
of soil seed bank often includes the seeds of birch and some species of
forest grasses and subshrubs (Carex pilosa and Rubus idaeus).
Depending on forest type, seeds may be concentrated in some cases in
litter, while in others — mainly in the mineral soil layer.

In the study of seed reproduction of forest grasses in the mixed
coniferous-broad leaved forest of Bryansk region N. Y. Bohdanova [7]
found out that in some cases their seeds can be spread to a distance of
1 km, but more often cover smaller distances. The studied plant species
were characterized by autochory (shoots lodging, balistochory,
amphicarpy), synzoochory (myrmecochory, seed dispersal by mouse-like
rodents, birds), endozoochory. All studied species were characterized by
the combination of different methods of seed dispersal.

In case of generative reproduction, an important biological
characteristic is the so-called reproductive effort, which characterizes the
contribution of organic matters and energy to the reproductive process.
Methods of its calculation are different and depend on the life forms of
plants. In most cases, reproductive effort is the proportion of phytomass
of reproductive structures of the total phytomass of plant and expressed
in percentage [32].

An important common feature of reproduction of the vast majority of
forest grasses is the ability for vegetative reproduction and clone
formation.

It is established that the main indicators of generative reproduction of
clone forming plants of grass and subshrub layer depend on plant

species, and are influenced by the ecological and cenotic factors.



Three cenopopulations of A. podagraria, limited to such
phytocenoses as |. Quercetum coryloso-aegopodiosum, IlI. Querceto-
Pinetum coryloso-aegopodiosum, Ill. Betuleto-Pinetum coryloso-
aegopodiosum, have been studied. The weight of generative plant
organs ranges from 0.7 to 1.5 g and is the greatest in Querceto-Pinetum
coryloso-aegopodiosum association. The value of RE comprises 10.9-
15.8% and is the highest in Quercetum coryloso-aegopodiosum
association. This is confirmed by the data of M. G. Bashtovy [5]
according to which magnitude of reproductive effort is an expression of
tactics of plant protection against stress factors.

The study of cenopopulations of A. europaeum was carried out in
three associations (I. Quercetum coryloso-asarosum, Il. Pinetum
coryloso-asarosum, lll. Querceto-Pinetum asarosum). The proportion of
generative individuals in A. europaeum populations comprised 21.3-
58.7% and was the highest in association of Querceto-Pinetum
asarosum. The weight of generative structures was 0.3-0.4 g at RE being
from 17.7 to 25.6 %. The highest value of RE was also in Querceto-
Pinetum asarosum association.

Three populations of C. pilosa in different associations (I. Querceto-
Pinetum caricosum (pilosae), IlI. Quercetum coryloso-caricosum
(pilosae), lll. Betuleto-Quercetum coryloso-caricosum (pilosae)) were
examined. The feature of reproduction of C. pilosa is low weight of the
generative organs: 0.12 to 0.15 g. The proportion of generative bushes in
populations was 38.8-t0 62.4%. RE amounted to 9.8-7.53% and was the
largest in Querceto-Pinetum caricosum (pilosae) association.

Three populations of C. vulgaris limited to associations of |. Betuleto-
Pinetum callunoso-myrtillosum, Il. Pinetum callunoso-hylocomiosum, lll.
Querceto-Pinetum callunoso-hylocomiosum were investigated. The

proportion of generative partial bushes of C. wvulgaris in forest



associations was 15.1-67.4%. In Betuleto-Pinetum callunoso-myrtillosum
association this proportion was the smallest, the smallest number of
flowers and fruits per generative shoot was formed in it. The maximum
value of generativity was found in Querceto-Pinetum callunoso-
hylocomiosum association.

M. caerulea is represented by three populations, limited to the
following associations: |. Pinetum myrtilloso-moliniosum, I[I. Querceto-
Pinetum franguloso-molinioso-hylocomiosum, Ill. Betuleto-Pinetum
moliniosum. The percentage of generative individuals in forest
ecosystems amounted to 11-20% and was the greatest in Betuleto-
Pinetum moliniosum association. The total weight of generative
structures was in the amplitude of 1.2-1.4 g, and RE amounted to 34.0-
41.7%. The minimum value of RE was in Betuleto-Pinetum moliniosum
association.

The study of cenopopulations of S. holostea limited to the various
associations (. Querceto-Pinetum coryloso-stellariosum, Il. Quercetum
coryloso-caricoso (pilosae)-stellariosum, II. Querceto-Pinetum
stellariosum) was carried out. The percentage of generative partial
bushes of S. holostea in the forests amounted to 19-33% and was the
highest in Querceto-Pinetum stellariosum association, however, other
reproductive morphometric parameters were the highest in Quercetum
coryloso-caricoso (pilosae)-stellariosum association.

The proportion of generative partial bushes in five populations of V.
myrtillus growing in different associations (I. Pinetum myrtilloso-
hylocomiosum, Il. Pinetum molinioso-myrtillosum, Ill. Querceto-Pinetum
myrtillosum, V. Betuletum molinioso-myrtillosum, V. Betuleto-Pinetum
franguloso-myrtillosum) amounted to 46-88% and was the highest in
associations of Pinetum molinioso-myrtillosum and Betuletum molinioso-

myrtillosum. The greatest number and weight of fruits occurred in



Pinetum molinioso-myrtillosum association. Their average yield was 3.3-
92.6 g/m? meaning that it varied very much by associations and years.
RE was in the amplitude of 5.4 to 54.4 %.

The study of four populations of V. vitis-idaea from different
associations (I. Pinetum vaccinioso-myrtillosum, II. Betuleto-Pinetum
vaccinioso-myrtillosum, Ill. Querceto-Pinetum vaccinioso-myrtillosum, V.
Pinetum vaccinioso-hylocomiosum) was carried out. The proportion of
generative partial bushes of V. vitis-idaea amounted to 8.7-34.5% and
was the highest in associations of Betuleto-Pinetum vaccinioso-
myrtillosum and Querceto-Pinetum vaccinioso-myrtillosum. Querceto-
Pinetum vaccinioso-myrtillosum association is differed by the highest
yield per unit of area. This figure ranged from 0.2 to 28.5 g/m2 in
associations. Positive correlation of yield with the size of partial bush (v =
+0,64) was observed. RE was 13.6-24.4 %.

Conclusions. The study of 8 model plant species of grass and
subshrub layer in forest ecosystems of the north-eastern part of Ukraine,
represented by 27 populations was conducted. It has been found out that
the smallest contribution to the reproduction organs is characteristic of C.
vulgaris amounting to 2%, and the highest one for cenopopulations of M.
caerulea (almost 50%). Overall, generativity of the studied plants of
grass and subshrub layer is determined by the ecological and cenotic
factors, and therefore is consistently varied from association to

association.
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[MiBHIYHMI cXxig YKpalHM MNOPIBHSIHO 3 iHWKMMK perioHaMmn pasoMm 3
Kapnatamu Bigpi3HAETLCS BUMCOKOK JICUCTICTIO. Ha doopmMyBaHHSA sipycy
aepes (nNepwi etanu BiAHOBIIEHHA OEePEBHUX Mopia) OOCUTb CYTTEBO
BNAMBAE TpaB'dHO-4YarapHMYKkoBun spyc. LocnigpkeHHa npoBefeHi B
nicosux goitoueHosax HauioHanbHOro NpuUpogHoro napky «ecHAHCbLKO-
CtaporyTcbknny» i Ha npunernux teputopisax. O6’ektamn  OOCNIOKEHHS
BUCTYNann mMoAenbHi BUAOW POCAWH TpaBAHO-YarapHUYKOBOro Spycy
(Aegopodium podagraria L., Asarum europaeum L., Calluna vulgaris (L.)
Hull, Carex pilosa Scop., Molinia caerulea (L.) Moench., Stellaria
holostea L. Vaccinium myrtillus L., Vaccinium vitis-idaea L.),
npeacraeneHi 3-5 ueHoNonynauigsMM  KOXHUW. Y  JiCOBUX TpaB |
YarapHW4YKiB iCHye [OBi OCHOBHIi POPMW PO3MHOXEHHS: HaciHHe (abo
cnopaMmn y CrnopoBuX pocrivH) i BeretatmeBHe. [lpu reHepaTMBHOMY
PO3MHOXEHHI BaXnunBok BiONOrYHOK XapakTEepUCTUKOK € TaK 3BaHe
pPenpoayKTUBHE 3YCUNIA, SIKe XapakTepusye BHECOK OpraHidYHMUX peyoBuH
i eHeprii B penpoaykTMBHUW npouec. Baxnuea 3aranbHa ocobnmBiCTb
penpoaykuii nepeBaxHoOI BiNbLIOCTI NiCOBMX TpaB nonarae y 30aTHOCTI
00 BeretaTuBHOrO PO3MHOXEHHS i bOpMyBaHHS KroOHIB. BcTaHoBMNEHO,
LLIO OCHOBHIi MOKa3HUKN reHepaTUBHOIO PO3MHOXEHHS KNOHOYTBOPOHYMNX
POCNUH TpaB'dAHO-YarapHW4YKOBOIO ApPYCy 3anexartb Bid BuAY POCHWH i
3Haxo4ATbCs Nig BNSIMBOM €KOSOro-ueHOTUYHUX dhakTopiB. 3scyBanu,
L0 HaMMEHLMA BHECOK Yy opraHu penpoaykuii xapaktepHun ans C.
vulgaris — Ha piBHi 2%, a HanbinbLwWKn — ansa ueHononunsuin M. caerulea
(mamxe 50%). Y uinomy, reHepaTMBHICTb [OOCHIOKYBAHUX POCINH
TpaB'dHO-4YarapHMYKOBOro SIpycy BM3Ha4yanacb €KOJoro-LeHOTUYHUMU
ymMOBaMU, i TOMY 3aKOHOMIPHO 3MiHOBasacs Big acouiauii 4o acouiauil.

Knroyoei crnoea: penpoaykuisi, nicoBi eKocuctemun, TpaBu |

YyarapHuU4YkKn, pernpoaykTtmBHe 3yCUnns.



OCOBEHHOCTU PENPOAYKUUN TPAB U KYCTAPHUYKOB
B NIECHbIX PUTOLIEHO3AX
KOBAJIEHKO W.H.
CyMCKMN HauMOHanNbHbIN arpapHbIN YHUBEPCUTET,

40021, yn. I'. KoHgpaTtbeBa, 160, r. Cymbl, YKpanHa

CeBepo-BOCTOK YKpauHbl NO CPaBHEHUID C APYrMMU perMoHammu
BMecTe ¢ KapnaTtamun OTfiM4aeTCa BbICOKOW NECUCTOCTbIO TEPPUTOPUMN.
Ha dopmnpoBaHune sipyca gepeBbeB (MepBble 3Tarbl BOCCTAHOBMEHUS
OPEBECHbIX MOpPOA) BeCbMa CYLECTBEHHO BIMSET TpPaBsHUCTO-
KyCTapHW4YKOBbIM ~ Apyc. WccnegoBaHust npoBefeHbl B JNIECHbIX
duToueHoszax HaumoHanbHOro npupogHoOro napka  «[ecHsIHCKO-
Craporytckun» ©n  Ha npuneralowmx Tepputopusax. Ob6bekTamu
nccrnepoBaHna ABNSAIOTCA MOAESbHble BUAbI PacTEHUA TPaBAHUCTO-
KycTapHu4ykoBoro sipyca (Aegopodium podagraria L., Asarum europaeum
L., Calluna vulgaris (L.) Hull, Carex pilosa Scop., Molinia caerulea (L.)
Moench., Stellaria holostea L. Vaccinium myrtillus L., Vaccinium vitis-
idaea L.), npeacraBneHHble 3-5 LueHONoONynAunusaMmn Kaxabin. Y JecHbIX
TpaB M KYCTapHUYKOB CyLLLEeCTBYET BE OCHOBHbIE (DOPMbI PA3MHOXEHWS:
CeMeHHoe (Ui cnopamu y CropoBbIX pacTeHun) n seretatmsHoe. [pu
reHepaTMBHOM Pa3MHOXEHUU BaXXHOW BMOOrMYecKon XapakTepucTMKon
ABNSETCA TaK HasblBAeMOe pernpoaykTUBHOE  ycunve, KoTopoe
XapakTepuayeT BKMag OpraHW4eckMx BeELEecTB W 3Heprm B
penpoayKTUBHbIA npouecc. BaxHasa obwaa ocobeHHOCTb penpoayKumnm
nogaenswowero  6onbLIMHCTBA  fleCHbIX TpaB  3akfo4vaeTcs B
CMOCOBHOCTU K BeretatMBHOMY pPa3MHOXEHWIO U POPMUPOBAHUIO
KNMOHOB. YCTaHOBMEHO, 4YTO OCHOBHble MoKa3aTenn reHepaTUBHOIO
pa3MHOXeHUs KNoHoobpasyroLwmx pacTeHun TPaBAHUCTO-

KYCTapHMUYKOBOro sipyca 3aBWUCAT OT BuAa pPacTeHUN M HaxodaTcst nopg



BIIMAHMEM  3KOSMOrO-LUEeHOTUYECKMX  (pakTopoB.  BbISAICHMNK,  4TO
HaMMeHbLUWI BKNag B opraHbl penpoaykumnmn xapaktepeH gns C. vulgaris
- Ha ypoBHe 2%, a Hambonblmin - Ans ueHononunsumn M. caerulea
(moutn 50%). B uenom, reHepaTMBHOCTb WCCNedyeMbIX pacTeHun
TPaBAHMUCTO-KYCTapHNUYKOBOIO sapyca onpegenanacb 9Konoro-
LEHOTUYECKMMM YCITOBUAMMU, U MOITOMY 3aKOHOMEPHO M3MeHsinacb OT
accoumaumm K accoumaumu.
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