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MORPHOMETRIC TRAITS OF PICEA ABIES L. AND PINUS
SYLVESTRIS L. ON THE COPPER DUMP-FIELD MAXIMILIAN IN
SPANIA DOLINA (STAROHORSKE VRCHY MTS., SLOVAKIA)

ToMAS STRBA ! & STEFAN ASCHENBRENNER 2

Abstract. The main aim of the work was to determine difference in length of needles and annual wood increments of Pinus
sylvestris L. and Picea abies L. on the dump-field and for comparison on referential site. We performed 500 measurements
of needles for each tree species and for each study area. The annual wood increments were measured on wood bores
from five tree individuals from each species and from both study areas — dump-field and referential site. Student t-test
and indicators of central values evaluated differences of the measured attributes. The results show statistically significant
difference at 99% level of confidence for both attributes — length of needles and annual wood increments. The results

support the hypothesis about influence of heavy metals on the plants growing.

Key words: Picea abies, Pinus sylvestris, length of needles, annual wood increments, heavy metals, Spania Dolina
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Introduction

Mine waste heap is the habitat with the
specific environmental conditions different
from their environment. It contains elevated
or extreme amounts of heavy metals in
comparison with natural content in soil
unaffected by human activities. Those habitats
are colonized by plants taxa, which can adapt
to these conditions by special mechanisms
(BANASOVA 1976). As the heaps are from
different time periods, therefore they have
developed vegetation in different succession
levels. Low cover of vegetation characterizes
mine dump-fields, because a species
composition is limited by ability of plant
adaptation. (BANASOVA & HAJDUK 2006).

The aim of the current investigation was to
deduce morphometric traits of needles and
annual wood increments on Picea abies L. and
Pinus sylvestris L. as typical exponents of the
copper dump fields. Results of research should
indicate specific features, which are depended

with content of the heavy metals on the dump-
fields.

© The Author(s), 2014

Material and methods

Field research was realized during growing
season 2011 (from June to September) on
the copper heap Maximilién and neighbor
site (reference site). From arbor species we
selected P. abies and P. sylvestris, because of their
domination of arbor flora on heap and reference
site. We measured 10 individuals from both
selected species. On the each individual we
measured SO needles (10 needles per each of
five boughs). We measured two-years or multi-
years needles from the middle part of bough.
Length of needles was measured from its base
to the top. Annual wood increments were
measured on the barrel bore from phylum of
three. Collection of barrel bore we realized on
the S individuals from the heap as well as the
reference site on P. abies and P. sylvestris. Annual
wood increments were measured by sliding
caliper with accuracy of 0.05 mm. On the
collect of barrel bore we used increment borer.
The results of calculations were statistically
processed by Student t-test. Basic indicators
of variability and middle values were showed
graphically by Box and Whiskers plots methods.
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Table 1. Central values, variability and results of Student t-test for length of needles on Picea abies and Pinus sylvestris.

Central values Picea abies Pinus sylvestris

Heap Ref. site Heap Ref. site
Measurements 500 500 500 500
Average 11.33 19.37 37.2 77.98
Median 11 18 36 76.5
Variance 6.07 15.13 102.37 412.58
Standard deviation 2.46 3.89 10.12 20.31
Coefficient of variation 21.74 20.07 272 26.05
t-test (significant level) 0 (99 %) 0(99 %)

Table 2. Central values, variability and results of Student t-test for the annual wood increments on Picea abies and Pinus

sylvestris.

Central values Picea abies Pinus sylvestris
Heap Ref. site Heap Ref. site

Measurements 169 82 137 102
Average 1.69 4.19 2.05 3.61
Median 1.6 4 1.75 3.1
Variance 0.63 1.28 1.56 4.34
Standard deviation 0.8 1.13 1.25 2.08
Coeflicient of variation 46.91 26.99 61.06 57.65
t-test (significant level) 0(99 %) 0 (99 %)

The nomenclature of the plant taxa was
accepted, following MARHOLD & HINDAK
(1998).

Floristic-ecological characteristic of the
sites

1. Copper heap Maximilidn in Spania
Dolina, Starohorské vrchy Mts. is mostly
rocky and sandy site, at the top of an emerging
initiation vegetation successively passing
through the coherent vegetation cover with a
high representation of the rocks, about 780 m
a.s.l, N 48.483282, E 19.080728.

The lichens growing on the heap belong to
the genera: Rhizocarpon, Cladonia, Cetraria,
Lecanora and Peltigera. From the mosses
the most frequently genera are: Dicranum,
Hylocomium, Plagiomnium, Pleurozium,
Polytrichum, Rhytidiadelphus and Thuidium.
The most occurred vascular plants are: Agrostis

capillaris L., Arabidopsis arenosa (L.) Lawalrée,
Acetosella vulgaris (W.D.J. Koch) Fourr., Silene
dioica (L.) Clairv., Picea abies and Pinus sylvestris
(ASCHENBRENNER et al. 2011).

2.  Reference site was the forest over the
heap (about 75 meters), 250 meters in length,
with well developed undergrowth and the low
level of rocks and sandy, about 828 m asl,
N 48.48374S5, E 19.081016.

The most occurred species are: Picea abies,
Pinus sylvestris, Abies alba, Fagus sylvatica L.,
Acer pseudoplatanus L., Vaccinium myrtillus L.,
Avenella flexuosa (L.) Drejer, Calamagrostis sp.,
Oxalis acetosella L.

Results

We reviewed homogeneity and variability
of length of needles (Tab. 1) and annual wood
increments (Tab. 2), which were based on
calculated indicators of variability and central
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Fig. 1. Graphical comparison of length of the needles from the heap and reference site (RS) for the Picea abies (A) and

Pinus sylvestris (B).
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Fig. 2. Graphical comparison of annual wood increments between the heap and reference site (RS) for the Picea abies

(A) and Pinus sylvestris (B). Legend - see Fig. 1.

values. The average length of needles and annual
wood increments were significantly higher on
the reference site in the case of both species.

Length of the needles

These indicators showed that individuals of
P sylvestris from reference site had two times
longer needles than individuals from the heap,
which had smaller needles; likewise P. abies from
the reference site had longer needles (nearly two
times) than individuals from the dump-fields.
On the base of the coefficient of variation we can
confirm relatively low variability of the length of
needles for both species (Fig. 1). Individuals
from the heap had shorter needles, however
individuals from reference site had always
longer needles. Differences in the length of the
needles could be caused by increased content of
heavy metals in the substrate of the heap.

Annual wood increments

We recorded relatively increased value of
the coefficient of variation in the annual woods
increments from the heap (P. sylvestris — 61.06; P
abies — 46.91) and in the case of P. sylvestris from
the reference site (57.65). In the case of the P
abies from the reference site we did not record
relatively high values of the coeflicient of variation.
Variability of the measured values is showed on
Fig. 2. These coefficients of variation confirm
increased variability of traits. These differences
also could be caused by factors beside the habitats
(more rocks, low content of nutrients), increased
contents heavy metals in the soil substrate.

Discussion

One of the main characteristics of the mine
heap is high content of rocks, particles largest
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Fig. 3. Habitus of Picea abies (A) and Pinus sylvestris (B) from the copper heap Maximilidn.

than 2 cm (up to 80 %) and low content of
nutrients. Old medieval mine heaps generally
have higher concentration of heavy metals
than heaps created in 20" century. This fact
can be attributed to advanced technologies of
mining and shaping ores (BANASOVA 1976;
BANASOVA & HAJDUK 2006). Only specific
group of species is able to grow in these specific
habitats. These plants are more often different
from ones growing in natural or semi-natural
habitats (PRZEDPELSKA & WIERZBICKA 2007).
The species growing on such specific habitats
as mine heaps are often characterized by high
vitality, which resulting from good adaptation
mechanism and ability to eliminate less adapted
species (LAMBION & AUQIER 1963; ERNST
1974; ERNST et al. 1992). Influence of heavy
metals on plants could be realized through
different actions: necrosis on leaves, dwarfed
roots and dwarf looks, dieback and dead
organs, the size and shape of leaves (needles),
lower thickness of annual wood increments
etc (CANNON 1960). ANDRAS et al. (2007)
showed, that P. sylvestris, as well as the P. abies,
on copper mine heap Podlipa (Lubietova
village) had significantly smaller needles. It was
caused by high level of heavy metals’ content
(especially Fe) which has a negative impact on
the growth of these plants. It was particularly
marked also by deformation of top parts of trees
up to the stadium called “nest of stork”. On the
copper mines heaps in Staré hory BANAsSOVA
(2006) showed shrubby P. abies, which shape
was caused by low annual wood increments.
Such phenomena we also observed in mine
heap Maximili4n in Spania Dolina (Fig. 3). As
a result, we can suggest, that the toxic influence

of heavy metals is reflected on the length of the
needles and annual wood increments.
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BUCKWHEAT STOMATAL TRAITS UNDER ALUMINIUM TOXICITY
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Abstract. Aluminium influence on some stomatal parameters of common buckwheat (Fagopyrum esculentum Moench.)

was studied. Significant changes in stomatal density, stomatal index and stomatal shape coefficient under aluminium

treatment were revealed. Stomatal closure and no difference in total stomatal potential conductance index of treatment

plants were suggested as aluminium resistance characteristics.
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Introduction

Aluminium (Al) toxicity is the most
significant factor reducing crop production
worldwide. Al is highly active in acid soil
(pH < 5.0) and toxic for plant growth
(KocHIAN et al. 2004). The first symptoms
of aluminium stress are disruptions of growth
parameters: inhibition of root and shoot
elongation, decrease in total plant biomass
and diminution of leaf area. A change in
morphological parameters is the response
of plant to aluminium toxicity. Rate of this
change can be used for characterization plant
aluminum resistance (SiLva et al 2012).
Meanwhile the changes in the leaf anatomy
as induced by aluminium are model in many
plants due to the same defense mechanisms.
Stomatal parameters such as stomatal density,
size, potential conductance and closure also
can be used as stressful condition sigs and
indicators of aluminium resistance (Ozv1G1T &
AxINcI 2009).

Material and methods

Seeds of common buckwheat (Fagopyrum
esculentum Moench.) were germinated in the
dark at 25°C in Petri dishes with deionized
water. After 2 days seedlings were transferred
in pots with sterilize sand and % Hoagland
solution (pH 6.5) in trays. On 7 day the
© The Author(s), 2014

aluminum (50 uM) was added to 2 Hoagland’s
solution that did not contain phosphorus with
full strength micronutrients. Each day the
solutions with Al were adjusted to a pH 4.5. The
experiment was conducted in a growth room
with controlled temperature (25+2°C), and a
photoperiod of 16 hours.

Ten days after treatment with Al, stomatal
parameters were determined on adaxial (top)
and abaxial (lower) leaf surface of common
buckwheat using imprints made with nail
enamel. Imprints were observed through
Bresser LCD Microscope and photographed.
Anatomic investigation of stomata included:
stomatal density per mm? (SD), stomatal index
(SI) (Rover 2001), stomatal length (SL),
stomatal width (SW) (MAHERALI et al. 2002),
stomatal surface (SS), stomatal shape coefficient
(SSC) and potential conductance index (PCI)
(WANG et al. 2012).

For statistical analysis the data were
subjected to paired-sample T-tests, using
Microsoft Excel 2007, with 99% (P < 0.01) and
95% (P < 0.05) least significance of differences
between means.

Results and discussion

Stomatal movement and functional status
of the guard cells are one of the important
regulation factors in the connections between
plant and environmental state. Studied stomatal
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Table 1. Changes of stomatal parameters under aluminium treatment.

Parameters control aluminium (50 pM) treatment
adaxial surface abaxial surface adaxial surface abaxial surface
stomatal density (n/mm?) SS 68 50* 47*
stomatal index 16.4 18.17 15.2% 15.7*
stomatal length (pm) 33.64 30.28 29.85* 40.57*
stomatal width (pm) 23.28 23.57 19.85* 22.85%
stomatal surface (pm?) 614.76 560.25 465.29 727.71
stomatal shape coefficient 69.20 77.84 66.50 56.32
potential conductance index ~ 6.22 6.23 4.4S 7.73

Significant at: *p=0.01, **p=0.05

parameters are very sensitive to changes of
growth conditions — temperature (BEERLING
& CHALONER 1993), CO, concentration
(RoYER 2001), water stress and soil salinity
(BuckLey 2005), heavy metal toxicity
(ABDUSSALAM et al. 2013).

Buckwheat is highly resistance to aluminum
stress and is known to be a bioaccumulator
of aluminum (SHEN et al. 2006). It is well
known mechanisms of buckwheat external and
internal aluminum detoxifying by oxalic acid
(KLuG et al. 2011). But aluminum effect on
the reaction of stomatal parameters is not yet
completely understood.

Aluminum effects on stomatal parameters
of F. esculentum leaves are presented in Tab. 1.
It was observed that stomatal density and
stomatal index were significantly decreased
under aluminum treatment.

The greatest influence of SOuM Al was
revealed at abaxial leaf surface on SD, SI and
SSC parameters which were 69%, 86% and 72%
of control values. The maximum inhibition of
stomatal surface was observed at adaxial side
- 83% of control value. Reduction of stomatal
density per mm?® could be a consequence of
aluminum effect on protodermal sister cell
division into guard cells. The similar effect
of cadmium was detected in burley plants
(KaZNINA et al. 2011).

Changes in stomatal shape coeflicient
under aluminium treatment directly connected
with stomatal closure (Fig. 1 A-C). Stomatal
movement under aluminium stress is the signal
of transpiration inhibition. Thus, it should

be noted that stomatal length and stomatal
surface at abaxial leaf side of treatment plants
were increased on 33% and 29% respectively.
Such changes of these parameters allowed
removing the total (two-sided) stomatal
potential conductance to the control value
(see Tab. 1). Received data can be an assertion
of the buckwheat resistance to aluminium
stress that confirmed by activation of adaptive
mechanisms that control functional status of
the stomatal apparatus.
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Fig. 1. Stomatal apparatus of buckwheat (Fagopyrum esculentum) leaves: A — stomatal density at abaxial surface of control

plants; B — opened stomata of control plants; C — stomatal closure under aluminium treatment. e — epidermal cell;
st — stoma.
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ISOLATED ENDOSPERM TISSUE AS AMODEL FOR EXPERIMENTAL BOTANY
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Abstract. Experiments conducted on isolated endosperm under in vitro conditions have opened new possibilities

to investigate this specific and unique plant tissue. Results are important as well for basic knowledge as for agriculture

practice.
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Endosperm is the ephemeral tissue, however
it plays an important role in the life cycle of
angiosperms plant. In most angiosperms,
endosperm is formed during the process of
double fertilization as a product of the fusion
of a haploid sperm nucleus with two haploid
polar nuclei. It results in a triploid structure
formation, which develops into the tissue
extreme specialized (Costa et al. 2004) and
consumed by embryo during embryogenesis
or seed germination. Interesting, there are
no reports concerning in vivo endosperm
differentiation resulted in plant regeneration.
But it was proved that endosperm under
in vitro cultures has the potential to proliferate,
differentiate and finally even plant regenerate.

Both, mature and immature endosperm
tissues revealed ability to proliferate in vitro.
Factors like proper stage of endosperm
development and culture conditions (e.g.
plant growth regulators, light conditions) are
important for successful plant regeneration.
The capacity for tissue proliferation and
morphogenetic response differ among species.
There could be observed the correlation
between nutrition status of plant and a kind
of morphogenetic reaction. Usually, direct
organogenesis is typical for parasitic and semi-
parasitic species. The semi-parasitic Exocarpus
cupressiformis Labill. was indeed the first species
© The Author(s), 2014

ever to show the totipotency of endosperm
(Jonrt & BHOJwWANT 1965). The endosperm
of autotrophic plant indicated indirect
organogenesis and callus stage is necessary
for next steps of differentiation. Continuously
growing non-morphogenic callus cultures,
without organ regeneration, have been obtained
from the endosperm of such important
commercial species like maize (Zea mays L.),
cocos (Cocos nucifera L.), tomato (Lycopersicon
esculentum Mill.) or cucumber (Cucumis
sativus L.) (THOMAS & CHATURVEDI 2008).
Plants regenerated this way show very often 3C
level of nuclear DNA content. Successful 3C
plant regeneration from endosperm-derived
callus has been reported actually in 19 species,
e.g. in acacia (Acacia nilotica (L.) Delile), walnut
(Juglans regia L.), papaya (Carica papaya L.).
Kiwifruit (Actinidia deliciosa (A. Chev.)
C.F. Liang et A.R. Ferguson var. deliciosa)
is one of the important crops in interests of
our team. We described efficient protocol for
plant regeneration from endosperm-derived
callus (GORALSKI et al. 2005). Kiwifruit is
hexaploid (2n=6x=174) and because of that
flow cytometry was used to determine the
ploidy of callus and regenerated organs. We
investigated the differences (e.g. the presence
of the plant extracellular matrix, cutin, pectins)
between morphogenic and non-morphogenic
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endosperm-derived  callus in  kiwifruit
(PoPIELARSKA et al. 2006; POPIELARSKA-
KONIECZNA et al. 2008, 2011).

The other object of our research is cereals.
Its isolated immature endosperm develops
under in vitro conditions in similar way like in
caryopsis in planta. Recently (POPIELARSKA-
KONIECZNA et al. 2013) we conducted detailed
histological and ultrastructural studies on
isolated endosperm of bread wheat (Triticum
aestivum L.), durum wheat (T. durum Desf.)
and triticale (Triticosecale Wittm.). Endosperm
development of cereals is strongly connected
with the starch accumulation and programmed
cell death (PCD) (SABELLI & LARKINS 2009).
In triticale induction of PCD starts in 16 days
post anthesis (L1 et al. 2010). Our data (not
published) revealed that cultured endosperm
tissue of triticale, which accumulated starch
granules under in vitro conditions showed
the viability during 3-4 months of the culture,
what was confirmed using Evans blue staining
procedure (according to ZHOU et al. 2009).

Recent reports (CARCIOFI ef al. 2012; L1
& BERGER 2012) pointed that experimental
research concerning endosperm-tissue are still
needed and could be convenient platform to
manipulation of the development and study
the molecular and biochemical mechanisms
regulating seed storage accumulation in the
endosperm.
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Orobanche alba Stephan ex Willd is an
achlorophyllous root parasite rare in Poland.
It prefers dry and sunny slopes, xerothermic
grasslands and pastures, mountain pastures,
light scrubs, and rock fissures and ledges.
The hosts of O. alba include Thymus
polytrichus A. ern. ex Borbés, Clinopodium
vulgare L. and Origanum vulgare L. The tick and
fleshy 10-70 cm high stem in this species bears
an inflorescence composed of zygomorphic,
white or yellow “spotted” flowers covered
by purple glandular trichomes. Glandular
trichomes of this type are also borne on other
parts of the plant, i.e. on the stem, scaly leaves,
sepals, filaments, and the style. The secondary
metabolites secreted by the glandular trichomes
are related to defense of plants against the attack
of herbivores and pathogens or act as attractants
to pollinators or for fruit dispersal.

The micromorphology and histochemistry
of the glandular trichomes in O. alba were
examined using scanning electron and light
microscopes. In order to determine the type
of secondary metabolites produced by the
trichomes, the flowing histochemical assays
were used: Sudan III and neutral red for
detection of lipophilic compounds, IKI for
detection of starch, and FeCl, for detection of
phenolic compounds.

The peltate glandular trichomes of
O. alba were characterised by a varied length

© The Author(s), 2014

(0.15-0.48 mm) and different activity phases.
The trichome was composed of one larger basal
epidermal cell, 1-3 hyaline stalk cells with a
striated cuticle, a neck cell with a smooth cuticle
on the surface, and a globose head formed of
8-18 secretory cells arranged in a circle. Many
stalk cells of the trichomes, particularly those
located on the corolla, contained anthocyanins,
which give the trichomes dark carmine colour.
In turn, the colour of the heads was dependent
on trichome age: the heads were brown in
older trichomes and yellow in younger hairs.
Secretion was produced by both young and
older trichomes. It penetrated through the walls
of secretory cells of the heads and accumulated
in the subcuticular space, wherefrom it was
released as smaller or larger droplets through
cuticle micropores. Aging of trichomes was
accompanied by shrinkage and corrugation as
well as collapse of the secretory cells of the head
and stalk cells.

Results of histochemical tests showed
positive reaction to poliphenols and lipids.
Polyphenols occurred abundantly in the heads,
neck cells, and stalk cells, particularly in older
trichomes, whereas lipophilic compounds
were detected in the subcuticular space and in
the heads of some trichomes. No starch was
detected in the trichomes.



museum

TRAINING THE NEXT GENERATION OF TAXONOMISTS
THE DISTRIBUTED EUROPEAN SCHOOL OF TAXONOMY

The Distributed European School of Taxonomy (DEST) originally funded by the EC in the
framework of the EDIT project, offers high-quality education to future taxonomists, and
is currently managed by the Royal Belgian Institute of Natural Sciences Brussels. The
training curriculum targets both modern disciplines such as molecular systematics and
biodiversity informatics, as well as the more ‘traditional’ approaches such as morphology
and descriptive taxonomy. Two types of training courses are provided at various
European research facilities and universities. The programme is open to participants
from both inside and outside of Europe.

The Modern Taxonomy programme offers intensive theoretical courses in subjects as varied
as nomenclature, DNA-barcoding, geometric morphometrics and scientific illustration.

More info on the current programme:

http://www.taxonomytraining.eu/content/modern-taxonomy-course-programme-2013-2014

The Expert-in-training programme enables graduate students and early career researchers
to develop and sharpen their practical, taxonomical skills by means of an ‘on-the-job’
training. The programme includes a great diversity of topics and covers various groups,
such as rotifers, Coleoptera and tropical plants. During the internship, the practical
exploration of morphological and molecular techniques, bio-informatics and other
taxonomical research skills are emphasized.

More info on the current programme:

http://www.taxonomytraining.eu/content/expert-training-programme-2013-2014

New training providers are most welcome to participate in training delivery within
the Distributed European School of Taxonomy. For more information have a look at:
http://www.taxonomytraining.eu/content/interested-training-delivery

For more information please visit the DEST website at: http://www.taxonomytraining.eu

Coordination:
Dr Isabella Van de Velde
Dr Hendrik Gheerardyn

dest-training@naturalsciences.be Distributed
. . . European

Royal Belgian Institute of Natural Sciences school of

Vautierstraat 29, B-1000 Brussels, Belgium Taxonomy

http://www.naturalsciences.be




Modern Phytomorphology 6: 23,2014

MICROMORPHOLOGY OF FLOWERS AND THE STRUCTURE OF
FLORAL NECTARIES IN OROBANCHE ALSATICA KIRSCHL.

ANETA SULBORSKA ¥, AGATA KONARSKA !, PTOTR CHMIELEWSKI >

Key words: Orobanche alsatica, micromorphology, anatomy, flower, floral nectaries

! Department of Botany, University of Life Sciences in Lublin, Akademicka 1S, 20-950 Lublin; * aneta.sulborska@up.lublin.pl
? Zamos¢ Natural Society, Partyzantéw 74/59, 22-400 Zamosé, Poland

Orobanche alsatica Kirschl. is a very rare
perennial plant included in the Polish Red
Data Book. The hosts of this European-West
Asian parasite are representatives of the
family Apiaceae, primarily from the genera
Peucedanum and Seseli. The species prefers
alkaline substrates and sun-exposed slopes and
hills. In Poland, it occurs most frequently in
xerothermic grasslands and xerothermic fringe.

The morphology of O. alsatica flowers,
with special emphasis on the structure of the
nectaries, was studied using light microscopy
and scanning electron microscopy (SEM). The
analysed plants originated from the Lublin
Upland.

The flowers of the species are characterised
by the presence of a double perianth. The sepals
are richly glandular, free; the outer sepals are
dark red and the inner ones are yellow-green.
Fused petals (S) form a bilabiate, dirty yellow
corolla with dark red secretory trichomes on
the abaxial surface. The stamens (4) with long,
white S-shaped filaments are attached at the
base to the corolla. There are glandular and
non-glandular trichomes at the basal part of the
filaments. Brown, oval anthers are characterised
by the presence of a beak-like apex. The upper

© The Author(s), 2014

pistil is composed of an oval ovary and an
arched style with a bipartite, fleshy, yellow
stigma bearing numerous papillae.

The O. alsatica nectary is formed by the
basal part of the ovary at the corolla tube base.
The secretory gland is intensively yellow and
asymmetrical — on one side of the ovary it is
higher and forms different height and size 4-5
protuberances, while on the other side it is
very low. Nectar is secreted through modified
stomata located primarily in the central part of
the nectary. Stomatal cells are surrounded by
6-8 other epidermal cells and are located below
these. The stomata are very regularly (linearly)
arranged forming a ring across the apical part
of the protuberances. The stomata function
asynchronously, as evidenced by the presence
of both open and closed stomata. Dried
nectar forming granularities or/and layers was
frequently noticed on the stomatal cell surface
or inside the porus.

The epidermal cells of the nectary had
smaller sizes, were more equidimensional, and
had fewer cuticular striae than the neighbouring
cells covering the ovary. Numerous different
size starch grains were present in the epidermal
cells of the gland and in the secretory cell layers.
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IN VITRO ORGANOGENESIS IN RUMEX THYRSIFLORUS FINGERH.
- PROBLEMS OF SEX RATIOS

HaLINA SLESAK ¥, KATARZYNA DZIEDZIC, DAGMARA KWOLEK

Abstract. Rumex thyrsiflorus Fingerh. is one of the few dioecious plant species, which have sex chromosomes. We

conducted the preliminary experiments to determine the type of morphogenesis of R. thyrsiflorus explants cultured in

vitro and to verify, using PCR-based methods, if there is the relationship between sex and morphogenetic response of

explants micropropagated under in vitro conditions. The results of our studies revealed the female-biased sex ratios among

explants cultured in vitro (M:F=1:1.7). The female-biased sex ratios in case of explants showed organogenesis in vitro

(M:F=1:2.44) may suggest a higher regeneration ability of female explants.

Key words: Rumex thyrsiflorus, in vitro culture, organogenesis, histological analysis, SEM, sex chromosomes, sex ratio,

genetic sex marker
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Rumex thyrsiflorus Fingerh. is one of the
few dioecious plant species, which have sex
chromosomes. The chromosome constitution
of females is 2n=12A+XX and males is
2n=12A+XYY, (Zux 1963). R. thyrsiflorus
appeared to be an interesting object of studies on
structure and function of chromosomes and sex
chromatin and also for studying the sex ratio, a
comparison between the primary ratio in seeds
and the secondary in populations (RYCHLEWSKI
& ZArzyckr 1986). Although a chromosomal
sex determination system is expected to
constrain the average primary sex ratios to a 1:1
ratio, the operational sex ratios (the numbers
of males per female at sexual maturity) may
be biased due to differences between the sexes
in germination, mortality, vegetative vigour,
flowering frequency, environmental responses,
or due to a genetic mechanism distorting the
sex ratios (KORPELAINEN 2002). Biased sex
ratios in populations are interesting phenomena
observed in many dioecious plants. In some
species female specimens predominate, while
others are male-biased (Brocka-WANDAS
et al. 2007, and references therein).

We conducted the preliminary experiments
to verify the type of morphogenetic response
of R. thyrsiflorus explants cultured in vitro and
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to examine sex ratio among all explants used
and explants with morphogenetic potential.
We wanted to verify, using PCR-based
methods, if there is the relationship between
sex and morphogenetic response of explants
micropropagated under in vitro conditions.

Histological and SEM analysis

During experiments the hypocotyls isolated
from 11-day-old seedlings were used as explants.
They were cultured on the media supplemented
with different concentration of following plant
growth regulators: 2,4-D, BAP and TDZ. For
histological analysis the material was prepared
for embedding tissues in Technovit 7100
as it was described by SLESAK et al. (2013),
sectioned to 5 pm with a rotary microtome and
stained using periodic acid Schiff/naphthol
blue black (PAS/NBB) double staining.

The callogenesis was observed on all cultured
explants, irrespective of their sex. Callus tissue
was heterogenous and composed of cells varied
in shape, size and vacuolization degree. Large,
highly vacuolated callus cells were loosely
attached, contrary to small, isodiametric cells
with dense cytoplasm forming meristematic
centres on the surface (2,4-D, BAP, TDZ ) and
also in the internal region of the callus (TDZ).
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Numerous starch grains were visible firstly
in cortex cells and subsequently in stele cells.
Histological and scanning electron microscope
(SEM) analysis revealed that the regeneration
of plantlets occurred via indirect organogenesis
(adventitious shoots formation via callus). The
first signs of morphogenetic response were
visible on all tested culture media about ten days
from the beginning of the culture. Secondary
organogenesis was also observed.

Sex ratio analysis

To analyze sex ratio among explants of
R. thyrsiflorus cultured in vitro, PCR-based
methods, involving DNA markers located on Y
chromosomes were used. DNA was extracted
from cultured explants by CTAB method
(GawaL & JARRET 1991) with modifications
(KwoOLEK & JoAcHIMIAK 2011). The following
primers were used: UGRO8-F and UGRO08-R,
primers specific for the male-specific repetitive
sequence RAYSII in R. acetosa L. (MARIOTIT
et al. 2009). The amplification of the sequence
RAYSII using the primers UGRO8-F and
UGRO8-R resulted in obtaining a product
of the same size (around 700 bp) occurred
in all analyzed male plants. They also had an
additional amplification product with a size
of around 600 bp. The shorter fragment may
be a potentially useful molecular marker for
taxonomical and population genetic studies on
R. thyrsiflorus and its hybrids (GrRaBOWSKA-
JoacHIMIAK ef al. 2012). None of these
products occurred in female plants.

We also confirmed, likewise KwOLEK
& JoacHiMIiAK (2011), the usefulness of
the RAY-f and RAY-r primers, developed
by KORPELAINEN (2002). These primers
amplifying the male-specific RAYSI sequence
presents on the Y chromosomes of R. acetosa
and its close relatives (NAVAJAS-PEREZ et al.
2006), revealed to be effective for determining
gender in R. thyrsiflorus. Amplification of male-
specific repetitive sequence RAYSI showed the
presence of 930 bp product.

Additionally, amplification with primers
R730-A and R730-B (Navajas-PEREZ et al.
2005), which amplify the repetitive RAE 730
sequence located on Rumex autosomes was

carried out to verify template DNA quality.
PCR products were obtained for all analyzed
explants, showing that the DNA templates used
for gender determination were of good quality.

According to RYCHLEWSKI & ZARZYCKI
(1986) the sex ratio in R. thyrsiflorus seed
samples  originating from various wild
populations  was  slightly  female-biased
(1.1-1.6). An average prevalence of female
from nature might be expressed with the ratio
1:1.25. The constant predominance of female
seeds might result from e.g. a higher mortality
of male zygotes or embryos, but a factor
most significantly influencing the sex ratio
in populations of R. thyrsiflorus seems to be
the differential survival rate (RYCHLEWSKI &
ZARZYCKI 1986).

The results of our preliminary studies
revealed the female-biased sex ratios among
explants cultured in vitro (M:F=1:1.7). The
female-biased sex ratios in case of explants
showed organogenesis in vitro (M:F=1:2.44)
may suggest a higher regeneration ability of
female explants. Obtained results seems to be
very interesting and future studies concerning
some physiological differences (e.g. proteins
related to stress responses, antioxidant enzymes,
level of endogenous growth regulators), which
could determine different morphogenetic
reaction of male and female explants under
in vitro conditions, are needed.
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Rumex tianschanicus X R. patientia is a cross
between English spinach (R. patientia L.)
as a female line and Tien Shan sorrel
(R. tianschanicus A. Los.) as a male line (UsT’Ak
& UsTAKOVA 2004; HavLickovA & SucHY
2010). This hybrid significantly exceeds both
the original plants and many traditional feed
crops in terms of the quality of feed production
and yields of above-ground biomass and seeds.
Long-term trials confirmed that the hybrid
sorrel is one of the perennial energetic crops
with the most potential, suitable for fuel biomass
cultivation as a renewable source of energy
in European temperate-climate conditions
(UstTAk & USTAKOVA 2004). Moreover,
R. tianschanicus X R. patientia can be used for
biogas production and also for manufacturing
pellets and briquettes (MYSKOVA et al. 2011).

Renewable energy sources continue to
play an important role in the energy policies
of the developed countries (HavLi¢kOVA &
SucHY 2010). New biotechnological approach
showed that energetic plants have also
significant application for environment friendly
management, mainly in phytoremediation
technology. Phytoremediation was presented
as a cleanup technology belonging to the
cost-effective  and  environment-friendly
biotechnology (MASAROVICOVA et al. 2009).
According to ZHUANG et al (2005),
R. tianschanicus x R. patientia have been proved
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to be heavy metal tolerant and have potential
in phytoremediation of soils contaminated by
multiple heavy metals.

The chemical composition of the hybrid
dock was examined by OMAROVA et al. (1998).
They showed the presence of a high level of
biologically active substances e.g.: carotenoids
(provitamin A), ascorbic acid (vitamin C),
linoleic and linolenic acids (vitamin F), and
flavonoids (vitamin P). The hybrid may be of
interest not only as a fodder plant, but also as a
valuable medicinal raw material.

R. tianschanicus x R. patientia is a plant
with high ecological plasticity, cold and winter
hardiness, and tolerance to salt-stress and
increased humidity. Under the conditions of
short-term heat stress it has been observed
a 2-fold increase of protein content in sorrel
seedlings. A short-term cold stress also caused
substantial increase in protein content in
other plant tissues. Protein synthesis in stress
tolerance appears to be considerably more
sensitive to temperature stresses, than in
ruderals. This may be due to the activation of
a stress response mechanism, which in turns
upregulates protein synthesis. The effect
of temperature stress on protein synthesis
in R. tianschanicus x R. patientia seedlings
was more dramatic if compare to another
plant species (KOSAKIvVSkA et al. 2008).
Indeed, high-temperature stress caused
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de novo synthesis of a 71 kDa polypeptide, an
increase in 44, 78 and 109 kDa proteins and
the content of heat shock proteins (HSPs) in
mitochondria and chloroplast was increased.
The differences observed in protein synthesis
pattern in hybrid sorrel suggest, that stress
response proteins could be useful biomarkers of
different ecological strategies, leading to plants
acclimation in unfavourable environmental
conditions (KOSAKIVSKA et al. 2008).

Moreover, the role of exogenous selenium
(Se) on the growth, antioxidant enzymes
activities, osmotic regulation, ultrastructural
modifications of leaf mesophyll and root tip
cells of NaCl-stressed hybrid sorrel seedlings
were investigated by KonG et al. (2005).
It was observed that treatment with 5 yM
of Se positively promoted the integrity of
membrane systems and cellular organelles,
such as chloroplasts and mitochondria
in leaf mesophyll and root tip cells. The
obtained results suggest that an appropriate
concentration of exogenous Se positively
affects the antioxidant and osmoregulatory
capacity, and enhance the salt-tolerance in
sorrel seedlings (KONG et al. 2005).

Our studies concern mainly the histological,
scanning electron microscopy (SEM) and
cytometric analysis of R. tianschanicus X
R. patientia micropropagated in vitro from
hypocotyls cultured on media supplemented
with BAP and IAA. Histological analysis
revealed, that shoot buds arised directly from
pericycle cells and also from regenerated leaves
(secondary organogenesis), indicating direct
organogenesis. SEM studies showed that callus
cells were surrounded by a membranous-
fibrillar structure, similar to the extracellular
matrix (ECM).

Higher biomass production of
R. tianschanicus X R. patientia in comparison
to parental lines, suggests enhanced intensity
of photosynthesis in hybrid form. Our present
experiments focused on the comparison of the
efficiency of photosynthetic electron transport
in photosystem II (PSII) in R. patientia (female
line), R. tianschanicus (male line) and a hybrid
R. tianschanicus X R. patientia under in vivo and
in vitro conditions.

PSII  photochemistry was investigated
by means of chlorophyll a fluorescence
on leaves adapted to darkness for 20-30
min. PSII operating efficiency in the light
adapted state (®PSII), electron transport
rate through PSII (ETR(II)), quantum
yield of non-regulated energy dissipation
(Y(NO)) and non-photochemical quenching
(NPQ) of PSII fluorescence were quantified
(GENTY et al. 1989; KRAMER et al. 2004;
BAKER 2008). The results of our preliminary
studies concerning chlorophyll a fluorescence
parameters did not show any significant
differences between sorrel hybrid and parental
lines growing in wvivo, indicating similar
efficiency of PS II activity.

Significant differences in chlorophyll a
fluorescence parameters were observed for
regenerated hybrid sorrel plants growing in vitro
before acclimatization, compare to plants
acclimated to field conditions. The lower values
of ®PSII and ETR(II) for in vitro plants suggest
inhibition of photochemical reactions and
linear electron transport.

Comparison of selected photosynthetic
parameters between growing in  vitro
regenerants and plants acclimated to in vivo
conditions indicated that photochemical
energy conversion and protective regulatory
mechanisms are inefficient in plants from
in vitro culture.

The obtained results suggest that PSII
activity in hybrid sorrel plants strongly depends
on growth conditions. Photosynthetic activity
in regenerants cultured in vitro requires further
more detailed studies.
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MOLECULAR, HISTOLOGICAL AND EMBRYOLOGICAL ANALYSIS OF
REGENERANTS OBTAINED DURING IN VITRO CULTURE OF IMMATURE
EMBRYOS OF APOMICTIC TARAXACUM BELORUSSICUM VAL. N. TIKHOM.
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Abstract. Dandelion as a model herbal plant has a wide application in analysis of genetic, molecular background

of apomictic reproduction. Taraxacum belorussicum Val. N. Tikhom. is a triploid species belonging to Taraxacum

sect. Palustria. As an obligatory apomictic plant it presents attractive experimental material for apomixis and somatic

embryogenesis aspects. Here we present the preliminary studies showing direct organogenesis and genetic stability of the

regenerants achieved during in vitro culture of dandelion along with their embryological analysis.

Key words: Taraxacum belorussicum, apomixis, somatic embryogenesis, parthenogenetic embryos, regenerants, RAPD,

genetic stability
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Introduction

Apomixis, the process of asexual seed
formation, has been documented in about 44
families of flowering plants including both
monocots and eudicots, however, it is especially
prevalent within Asteraceae, Poaceae and
Rosaceae (BickNELL & Korrunow 2004;
NovEs 2007). In the recent years, the genus
Taraxacum (Asteraceae) has been widely
investigated as a model group for the analysis of
embryological, genetic and molecular aspects
of apomictic mechanisms (for review see
VAN DyjK et al. 2009). Moreover, dandelions
have long been used as important medicinal
herbs due to the content of components
demonstrating among other anti-inflammatory,
anti-oxidative and anti-carcinogenic activities
(ILu & Krtrs 2003). The Taraxacum species
have also been studied under in vitro conditions
(JAMSHIEED et al. 2010 and references therein,
TREJGELL et al. 2013).

Apomixis in Taraxacum includes meiotic
diplospory, parthenogenesis and autonomous
endosperm formation (ASKER & JERLING
1992). T. belorussicum Val. N. Tikhom., an object
of this study, is a triploid species (2n=3x=24)
belonging to Taraxacum sect. Palustria
© The Author(s), 2014

(MARCINIUK et al. 2010). As an obligatory
apomictic species, forming parthenogenetic
embryos, it presents an attractive experimental
material for comparative research aspects of
parthenogenesis and somatic embryogenesis
in diplosporous plants. Somatic embryogenesis
is the process by which somatic cells develop
into differentiated plants through characteristic
embryological stages without fusion of the
gametes (WILLIAMS & MAHESWARAN 1986).
Based on totipotency of plant cell, somatic
embryogenesis may be induced almost in all
plants and each kind of plant tissues and cells
can be used as an explants. Only differences in
an efficiency of this process may occur.

Here we present the studies showing
direct organogenesis induction during in vitro
culture of immature parthenogenetic embryos
of T. belorussicum. Moreover, we present the
preliminary results of the molecular and
embryological analysis of regenerants achieved
during in vitro culture of dandelion embryos.

Material and methods
Single flowers were collected from the older

capitula of T. belorussicum, and then immature
parthenogenetic embryos (IPE) were isolated
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from ovules. The cut and uncut IPE, after
standard sterilization, were inoculated on MS
based media supplemented with IAA and
BAP, and on MS based media supplemented
with BAP with standard and an enlarged sugar
concentration according to JAcH & PRZYwWARA
(2000). Another part of explants were
maintained on MS based media containing
2,4-D and KIN at the same light conditions.

Genomic DNA was isolated from the leaves
of donor plants and also from 15 randomly
selected regenerated plants using CTAB
method. Genetic uniformity between the
mother plant and in vitro regenerated plantlets
was assessed by random amplified polymorphic
DNA (RAPD) analysis. RAPD assay was
performed using eight primers. The amplified
samples were analyzed by electrophoresis in 1%
agarose gel using 1XI'BE buffer and stained with
ethidium bromide. A 100-bp DNA ladder was
used as a molecular standard. The bands were
transformed into a binary character matrix,
“1” for presence and “0” for absence of band.
Cluster analysis was performed using dendro
UPGMA.

For histological and embryological
investigations, the explants, callus as well as
whole capitula at the different developmental
stages sampled from regenerants were fixed in
5% glutaraldehyd and embedded according
Technovit procedure in Technovit 7100
(Heraeus Kulzer). The material was cut on S ym
slides, stained and examined using a Nikon 400
Eclipse microscope.

Results and discussion

Both cut and uncut cultures resulted in
adventitious shoot formation and the induction
of organogenesis was observed at the same time
(7 days of culture). The differences between
these cultures occurred in the efficiency of
shoot number, the cut embryos produced much
more adventitious shoots than uncut ones.
The application of IAA and BAP, described
previously for in vitro propagation of leaf
segments of T. officinale (L.) Weber (JAMSHIEED
et al. 2010) occurred suitable for IPE in our
experimental model as well. Regenerated

shoots rooted well when subcultured on MS
media containing IBA, next transferred to soil
and then to the field. The last ones were in good
conditions and produced inflorescences.

Histological  analysis  confirmed the
organogenic character of structures occurring
on the media used and showed mostly direct
(without callus formation) organogenesis
observed on IPE of studied dandelion. In
the explants tissue coming from long term
culture (47 day of culture) we observed some
fibrillar structure located between the cells
which was similar to ECM (extracellular
matrix) what may confirm the morphogenetic
competence of this tissue like in another
plants  (POPIELARSKA-KONIECZNA  2008).
The pictures of SEM showed the presence
of membranous structure covering explants
surface deriving from the same tissue culture
conditions.

With the 8 analyzed primers a total of 102
distinct bands (with an average of 12.75 bands
per primer) in the size range of 260-3500 bp
were observed. The number of bands for
each primer varied from 11 in RAPDS8 and
RAPDI10 to 16 in RAPD4 primer. Among 102
scorable fragments only 7 were polymorphic
(6.86%). Despite the stability of DNA
profiles, regenerated plants showed changes in
chromosome number.

Embryological analysis showed the presence
of well-developed ovaries and stamens in
flowers of regenerants. Although MARCINIUK
et al. (2010) noted that T. belorussicum is a
male sterile dandelion, in the analyzed material,
microspores as well as two-celled pollen grains
with well developed sporoderm were observed
within anthers. However, it should be pointed
that in triploid dandelions, as a result of
disturbed meiosis, most of the produced pollen
is sterile (MuUSIAE et al. 2013). Ovaries in the
flowers of regenerants exhibited a structure
typical for the members of Asteraceae and
contained anatropous, tenuinucellate and
unitegmic ovules. Preliminary analysis revealed
the occurrence of dyad of megaspores and
one- or two-nucleate female gametophytes in
the studied ovules. It therefore appears that
in the flowers of dandelion regenerants the
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embryological processes are similar to that in
apomictic Taraxacum species but to confirm
this, further detailed studies are required.

Although only organogenesis was achieved
under the conditions used so far, the results
seem to be beneficial for the future analysis
of aspects of somatic embryogenesis in the
obligatory autonomous apomicts.
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Cephalotus follicularis Labill. is representative
of the extraordinary carnivorous group of
plants. Carnivorous plants with pitcher traps
grow in nutrient poor, sunny and wet habitats,
they have adapted themselves to growth in
bogs, sandy soils and obtain some nutrients
(e.g. nitrogen and phosphate) from insects and
other arthropods or protozoa, even from small
mammals occasionally (KROL et al. 2012).

C. follicularis belongs to the monotypic
family Cephalotaceae, and it is the endemic
plant of south-western Australia. This
Australian pitcher plant is heterophyllous with
different types of leaves, specialized either
for prey capture or photosynthesis. In the
spring, non-carnivorous leaves responsible
for photosynthesis, while later, in the summer
the second type — carnivorous pitcher-shaped
leaves occur (PavLovic 2011).

In this paper we present the first observation
of tissue culture of C. follicularis for regeneration
protocol, taking into account the absence of
organic and inorganic nitrogen as well.

We kindly achieved the in vitro plants of
C. follicularis clones: 00001/01 and 0004/03
from collection of Mr. Kamil Pasek (http://
www.bestcarnivorousplants.net/) from Czech
Republic.

These plants have been maintained on
MS (Murashige and Skoog) media, in sterile
conditions for several years. Under these
conditions the plants are smaller than in the
nature, do not develop pitchers properly
and do not produce flowers, and intensive

© The Author(s), 2014

multiplication of shoots is observed. Therefore
we tried to ensure such conditions, which will
enable the proper development of this species
in tissue culture. Plants of 00001/01 and
0004/03 clones were transferred to MS solid
medium modified by reducing the amount of
MS major salts to ¥ and ¥ (%2 MS and ¥ MS
respectively). Plants were placed on these media
in two ways: in small groups and individually.

These same rules were applied when using
subsequent %2 MS based media supplemented
with 82 uM 2,4-D with 9,3 uM KIN (first
fodder) and 4,9 pM IBA with 18,2 yM TDZ
(second fodder). In addition, on the same
media we put photosynthetic and pitcher
leaves separately. All cultures were kept in light
conditions.

It occurred, that in the long term culture
(after 47 days) on the %4 MS medium the plants
growing in small groups, started to develop
pitcher and non-carnivorous leaves similar to
these in the nature. Plants growing individually
on the same medium did not change their
appearance. The similar situation was observed
for 00001/01 genotype, with one difference,
bigger quantity of plants created properly
shaped pitcher leaves on 2 MS medium.
Decreasing the quantity of MS major salts to %2
gave good results in the case of rooting of plants
of the Drosera intermedia Hayne (KROMER et al.
2000) and in Cephalothus regeneration system
from root mass (Ko et al. 2010).

The first symptoms of morphogenesis
were noted on 42 day of culture as the direct



38

MODERN PHYTOMORPHOLOGY 6 (2014)

organogenesis and somatic embryogenesis. The
adventitious shoots and young somatic embryos
were observed in 0004/03 on photosynthetic
leaves, on the medium supplemented with
2,4-D and KIN. The pitcher leaves did not
induce morphogenesis.

Histological analysis confirmed direct
morphogenesis.  Somatic  embryos and
adventitious shoots appeared on the petioles
without callus formation and originated from
epidermal and subepidermal layers of the
explants.

Taking into account the specific way of
nitrogen uptaking by Cephalothus plants,
the photosynthetic and pitcher leaves were
maintained on the conditions with the lack of
organic source of nitrogen and lack of inorganic
nitrogen in MS medium. The observations
showed that in the absence of inorganic
nitrogen in the medium the non-carnivorous
leaves become white and slowly degenerate. At
the same conditions the pitcher leaves growing
in small groups develop well traps, but they are
fragile and strong red. In this small group the
non-carnivorous leaves are not present.

When the medium is free of organic
nitrogen the non-carnivorous leaves become
white but still alive, while the pitcher leaves
are weak and do not develop well shaped
traps. Further investigations are necessary
for improving the culture protocols for more
efficient plant regeneration and improvement
of shoots formation, as well as analysis of the
nitrogen influence on leaves of this plant.

Conclusions

1. The time of reaction was long for both
genotypes of C. follicularis in all applied
experimental conditions.

2. These plants prefer the presence of other
individuals, and then they develop much better.

3. The callus formation was not observed in
tissue culture of C. follicularis.

4. The morphogenesis was noted as the
somatic embryogenesis and organogenesis on
photosynthetic leaves only.
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Pelargonium species are know and popular
as the ornamental plants valued for their
colorful, showy flowers and attractive leaf shape.
Furthermore, some of these species are used in
the pharmacy, aromatherapy, perfumery and
cosmetic industry as well (Movo et al. 2012).
Most of approximately 280 species of the genus
Pelargonium (fam. Geraniaceae) are native for
South Africa (MITHILA et al. 2001). Some of
them such as P. zonale (L.) LHér. ex Aiton were
brought to Europe as early as in 1609. P. zonale
var. ‘Kleiner Liebling’ is one of the pelargonium
dwarf varieties with chromosomes number
nine, and it is true haploid (monoploid)
(DAKER 1966), which makes it an interesting
model plant.

The aim of our study was the observation
of in vitro culture of haploid and diploid plants
of P. zonale var. Kleiner Liebling’. It seems that
this is the first attempt to establish an efficient
protocol for regeneration in tissue culture
conditions for these plants. These studies may
serve as a start point for further studies of
concerning plants at different ploidy levels.

To obtain the plant regeneration, in the
tissue culture conditions, we used explants both
from mature haploid and diploid. Fragments of
stems, parts of leaf petioles and leaf lamina were
maintained on MS (Murashige and Skoog)
basal media supplemented by several plants
growth regulators. The first fodder contained
1 yM 2,4-D and 1 yM KIN; the second -
182 yM TDZ and 0,57 pM IAA; the third
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- 0,44 yM BAP and 0,54 yM NAA; and the
fourth - 5,4 uM NAA and 0,44 uM BAP.

The morphological and histological
examinations showed the differences in
morphogenetic response of haploids and
diploids in applied tissue culture conditions.
The response time for haploid and diploid
P. zonale var. ‘Kleiner Liebling’ plants was also
different. First of all, the callus formation on
diploid stem explants was observed on eleventh
day of culture on the medium with NAA and
BAP combination. Two types of callus were
observed on both haploid and diploid explants:
endogenous and exogenous. The efficiency of
callus production varied depending on type
of explants used. The most frequent callus
formation was found on fragments of stems and
leaf blades (they responded in 100% ), while leaf
petioles were less efficient, 70% in diploids and
50 % for haploids.

Organogenesis (mainly direct) was achieved
in three types of explants; however, the response
was different for haploids and diploids. Shoots
were observed in most cases on haploid petiole
leafs, whereas direct organogenesis in diploid
explants was observed on stems and leaf blades.

The optimal combination of plant
hormones for the induction of adventitious
shoots were TDZ and IAA (second fodder),
while in the medium supplemented with 2,4-D
and KIN organogenesis was not recorded at
all. Regenerated adventitious shoots were
transferred to solid 1/2 MS medium, where
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their multiplication and successful development
were observed.

Direct rhizogenesis was induced only
on stem explants. For haploids, roots were
obtained on the medium containing TDZ with
IAA and 2,4-D with KIN (the first and the
second fodders), for diploids third and fourth
media (supplemented with NAA and BAP in
different concentrations) were suitable.

The histological analysis confirmed the
direct organogenesis and rhizogenesis, as well
as heterogeneous origin of callus in diploid and
haploid plants.

In conclusion the crucial factor for
organogenesis induction seems to be TDZ
with combination with IAA application, what
correlates with other experimental reports,
where TDZ has been reported to induce
adventitious shoot buds in number of plant
species (ACHARJEE et al. 2012)

In our experiments the somatic
embryogenesis induction was not observed,
although it is described in Pelargonium
(WojTANIA et al. 2004). However the SEM
analysis showed the ECM (extracellular matrix)

presence in diploid and haploid explants of leaf
petioles, which may suggest the embryogenic
potential of this experimental system. Future
investigations are necessary for improving the
culture protocols to obtain somatic embryos,
plant regeneration and improvement of shoots
formation.
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Rumex acetosa L. (common sorrel) is a
dioecious, wind pollinated plant with an XX/
XYY, sex chromosome system. Sex-ratio in
the populations of dioecious plants is rarely
even; generally it is skewed towards one
gender. Rumex populations showed female sex-
ratio bias at all of the stages of development,
but the difference in sex proportion was
smaller in earlier stages (STEHLIK ef al. 2008).
Moreover, sex-ratio bias varied in different
populations of the same species (ZARzZYCKI
& RycHLEWSKI 1972). The possible causes of
unequal proportion of males and females are:
certation, sex-dependent germinability of seeds,
and/or difference in mortality of gametophytes,
embryos, and plants (BLOCKA-WANDAS
et al. 2007).

The plants originating from two distant
populations in S Poland (Dobranowice and
Wieliczka) were isolated and pollinated in a
controlled condition to minimize the influence
of certation. The pollinations were following:
DW - @ from Dobranowice and & from
Wieliczka, WD - © from Wieliczka and & from

Dobranowice, and DD - § from Dobranowice
and & from Dobranowice. Seeds obtained from
each experiment were collected and examined
for sex by PCR.

Two pairs of PCR primers that amplify
sequences located in Y chromosomes were
used: RAY-f and RAY-r (KORPELAINEN 2002),
and UGRO8-r and UGRO8-f (MARIOTTTI et al.
2009). To confirm the good quality of isolated
DNA an amplification of autosomal sequence
using R730-a and R730-b primers were carried
out (NAVAJAS-PEREZ et al. 2005). The same set
of primers was successful in our previous studies
on sorrel (KWOLEK & JOoACHIMIAK 2010).

Sex ratios of WD and DW seeds were
similar, but clearly differed from the observed
in DD seeds (Tab. 1). Progeny produced by
parents from different populations showed
much larger proportion of females than progeny
of parents originated from the same population.
The finding requires further investigations to
verify the results and to explain the mechanisms
underlying the observed phenomenon.

Table 1. Seed sex ratios of Rumex acetosa: N — number of analyzed seeds; F — number of female seeds; M — number of

male seeds; FF — frequency of females expressed as proportion of females to total (according to KORPELAINEN 2002);
MEF - sex ratio expressed as 1:F/M (according to RYCHLEWSKI & ZARZYCKI 1975).

oFs N F M FF MF

DW 76 55 21 0,72 1:2,62
WD 96 70 26 0,73 1:2,70
DD 96 57 39 0,59 1:1,46

© The Author(s), 2014
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Introduction

Echinocystis  lobata (Michx.) Torr. et
A. Gray (Cucurbitaceae) is an annual vine
that can climb up to 6(12) m. The species is
native to North America, where it grows in
woodlands and in the littoral zone of inland
surface water bodies. In the early XX century
it was brought to Europe as an ornamental
and medical plant. In a short while since the
first introduction, the species escaped from
cultivation and eventually became increasingly
invasive over the last 20 years (KLoTz 2007).
A high intrapopulation variation of seed
traits has been observed in the native range
(VINOGRADOVA et al. 2009).

However, studies on phenotypic variability
of the species in its secondary range are not
known to this date. For this reason, I have
conducted a pilot study aiming at testing
variability of quantitative seed traits among
individuals of E. lobata.

Material and methods

Mature seeds of E. lobata were obtained
from five localities within Kyiv region during
the period between 2011 and 2013. Seeds
were collected from S5-23 randomly selected
individuals per local population and stored
separately. Number of seeds per population
varied from 38 to 347, and 703 seeds
were analyzed in total. Seven quantitative
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morphological seed traits were involved in the
analysis: seed area (SA, mm?), seed perimeter
(SP, mm), seed length (SL, mm), seed width
(SW, mm), seed length/width ratio (LWR),
seed circularity (SC), and seed biomass
(SB, g). Seed dimensions were obtained during
the digital image analysis with application
of SmartGrain Version 1.1 software package
(TANABATA et al. 2012).

In addition, seed color was defined visually
and scaled from 1 to 3 according to the
intensity of black. Seed trait variability within
individuals was assessed by coefficient of
variation (CV, %). For multivariate statistical
treatment the standardized data of quantitative
seed traits was taken for calculations. The
significance of the difference between trait
mean values among individuals was tested
by one-way analysis of variance (ANOVA).
All statistical treatment was carried out in MS
Excel and Statistica 6.0 (StatSoft Inc. 2001).

Results and discussion

SA varied from 2,80 to 19,35% within
the studied individuals, SP — 1,16-14,11%;
SL - 1,20-1225%; SW — 1,40-9,75%;
LWR - 1,47-11,04%; SC — 0,76-13,32%;
SB - 3,64-21,61%. ANOVA has revealed a
significant difference among individuals of
E. lobata across all the studied traits (Tab. 1).
The greatest variation has been detected for SA
and SB. According their color, 13,9% of seeds



44 MODERN PHYTOMORPHOLOGY 6 (2014)
Table 1. Descriptive statistics and summary of ANOVA showing the variation of seed traits among Echinocystis lobata
individuals.

Trait Mean Min Max MS F P CV, %

SA 105,804 47,896 156,688 7,925 20,455 0,00 16,22

SP 44,208 28,923 62,282 6,972 14,787 0,00 9,96

SL 17,490 10,705 22,356 7,789 19,498 0,00 10,91

SW 8,239 6,009 10,344 7,272 16,339 0,00 7,71

LWR 2,125 1,488 2,924 7,341 16,724 0,00 9,14

SC 0,680 0,323 0,801 4,218 5,904 0,00 7,11

SB 0,283 0,114 0,438 7,483 17,547 0,00 19,19
were ranked as 1; 58,2% — as 2; and 27,9% — References

as 3. Thus, the analysis of quantitative seed
characteristics showed a high variation among
single individuals of E. lobata.

The next step will be a thorough analysis of
qualitative and quantitative seed traits of the
species in its secondary range.

Krotz S. 2007. Echinocystis lobata. DAISIE. http://
www.europe-aliens.org/pdf/Echinocystis_lobata.pdf

TANABATA T., SHIBAYA T., Hor1 K., EBANA K., YANO M.
2012. SmartGrain: High-throughput phenotyping
software for measuring seed shape through image
analysis. Plant Physiol. 160 (4): 1871-1880.

ViNoGrADOVA Y.K., Mayorov S.R., KHORUN LV.
2009. The Black Data Book of the flora of Middle

Russia. GEOS, Moscow. (in Russian)



Modern Phytomorphology 6: 45,2014

MICROMORPHOLOGY OF POLLEN GRAINS OF THREE
CULTIVARS OF PRUNUS ARMENIACAL.

MirostAawAa CHWIL

Key words: Prunus armeniaca, cultivars, micromorphology, pollen grains

Department of Botany, University of Life Science in Lublin, Akademicka 15, 20-950 Lublin, Poland; miroslawa.chwil@up.lublin.pl

Pollen grains of various cultivars of Prunus
armeniaca L. produce striated sculpture of
the exine. These grains are included in the
trizonocolporate class. In polar view, pollen
grains have a triangular outline, while in
equatorial view an elliptical outline. The exine of
grains forms a pattern of striae characteristic for
a given taxon. Flowers of various P. armeniaca
cultivars produce pollen grains with the polar
(P) and equatorial (E) length ranging 31-60 ym
and 24-36 pm, respectively.

The aim of this study was to determine
the micromorphology of pollen grains of
three P. armeniaca cultivars — ‘Harcot’, ‘Early
Orange’ and ‘Wezesna z Morden’, using light and
scanning electron microscopy.

A comparative study of the morphological
characteristics of pollen grains was carried
out to determine their size, shape and exine
ornamentation. Observations of pollen grains

© The Author(s), 2014

were performed under a light microscope
(Nikon Eclipse 400) and a scanning electron
microscope (SEM) (Tescan Vega I LMU).

In terms of their size, pollen grains of the
studied P. armeniaca cultivars were classified
as large. Their shape was determined to be
prolatum. In equatorial view of pollen grains, the
striae run along the polar axis. These structures
in the exine are arranged parallel to each other,
can be branched or arched. The width of striae
ranges from 0.27 pm (‘Early Orange’) to 0.62 pm
(‘Harcot’). The largest distances between the
striae were found in pollen grains of ‘Harcot’
(0.33 pm), whereas much smaller distances
were observed in ‘Early Orange’ and Wezesna
z Morden’ (0.13-0.14 pm). In pollen grains of
P. armeniaca the tectum is perforated. In an area
of 10 um?, the tectum forms 4-9 perforations
with a pore diameter of 0.1-0.6 pm.
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The genus Daphne L. comprises 100 plant
species. This name is derived from the name of
a nymph, one of the daughters of the rivergod
Pineios, who was transformed into a laurel tree
to escape the amorous Apollo. Two species,
D. mezereum L. and D. cneorum L., grow in the
wild in Poland. D. mezereum is more common,
but it is rarely found in the whole country.
D. cneorum grows in the Malopolska Upland
and in the Lublin region. These taxa are fully
protected in Poland. Various plant species of the
genus Daphne are considered to be ornamental,
medicinal, poisonous and bee plants. In the
bark of D. mezereum and in leaf buds of D. odora
Thunb., there is a high content of daphnin
and more than 20% of coumarins. Plants of
the genus Daphne are poisonous and contain
harmful substances, among others a glycoside
daphnin and a resinous substance mezerein. The
nectaries in flowers of the family Thymelaeaceae
are classified as annular or intrastaminal.

The aim of this study was to analyse the
location and structure of the floral nectaries

© The Author(s), 2014

as well as nectar production in flowers of
D. mezereum.

D. mezereum belongs to the earliest flowering
(I-V) melliferous plants. Densely packed flowers
are borne in clusters of 2-3 in the axils of already
fallen leaves. A pink corolla with fused petals
has a diameter of 1-1.5 cm. Eight stamens are
attached to the corolla tube. In Daphne flowers,
the nectary surrounds a superior ovary borne
on a gynophore. In D. merezeum, this gland
forms a ring around the base of the ovary.

In Daphne flowers, the stomata secrete nectar
onto the nectary surface. The parenchyma cells
of the nectary (longitudinal section) consist
of 4-7 layers. The vascular tissue supplying
the nectary reaches the subnectariferous
parenchyma, while the branches of phloem
elements reach the base of the nectariferous
parenchyma. Flowers of D. mezereum produce
nectar in abundance. The colourful corolla filled
with nectar attracts bees and butterflies.
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of Life

In Europe Aesculus xcarnea Hayne is
planted in cities as an avenue tree. Compared
to A. hippocastanum L., it is more drought
resistant, but less resistant to low temperatures.
A. xcarnea is a lower tree than A. hippocastanum
and develops a smaller corolla. It produces dark
green, shiny and crinkled leaves. Its flowers
have different colours, from bright pink to
carmine red. The nectary glands secrete nectar
abundantly. Due to the long corolla tube, nectar
is difficult to reach for bees.

The aim of this study was to investigate
the topography and micromorphology of the
nectaries of A. Xcarnea using scanning electron
microscopy.

The study shows that the nectary gland of
red horse chestnut forms an incomplete ring
around the base of the staminal filaments,
surrounding only four stamens out of the
seven that occur in the flower. Three stamens
are outside the nectary. In its widest place,

© The Author(s), 2014

in  Lublin,

Akademicka 1S, 20-950 Lublin, Poland;

the nectary diameter reaches 2.7 mm. Three
expanded portions of the gland can bee seen
in the marginal part of the nectary, adjoining
the petals. The part of the nectary adjacent to
the filaments forms a convex protrusion with a
wavy appearance (shape), which results from
the vicinity of the filaments.

Nectar is secreted through numerous
stomata located beneath the convex part of the
nectary. The stoma length is 21.7 pm, while
the width 23.3 pym. In the material examined,
most stomata had open pores. Secretion was
observed in many places. The stomata were
surrounded by 6-7 guard cells; this allows them
to be classified as the cyclocytic type. The cells
of the stomatal complex were raised above the
surface of the other epidermal cells. The walls
of the guard cells and of the adjacent epidermal
cells were covered by a cuticle with irregular
striation.
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of Life

Flowers of Myosotis  scorpioides L.
(Boraginaceae) are pollinated by different
insects, among others by the honey bee. They
produce both secondary attractants (colour,
odour) and primary attractants which include
nectar and pollen. The nectary glands occurring
in the flowers form a ring surrounding the base
of a superior ovary.

The aim of this study was to determine the
anatomical characteristics and ultrastructure
of the nectary and odour-producing tissues
located on the petals. The study was carried out
using light, scanning and transmission electron
microscopy.

The nectary forms a uniform ring
surrounding a 4-loculed superior ovary. Nectar
is secreted through stomata. The presence of
large cell nuclei, numerous plastids and rough
endoplasmic reticulum (ER) was found in

© The Author(s), 2014
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the ultrastructure of the nectary cells. In the
parenchyma cells of the nectary, ER was fused
to large cisterns (vesicles) situated in the
marginal parts of the cytoplasm.

This study shows that essential oils are
emitted through papillae located in the adaxial
epidermis of the petals and through large
palisade epidermal cells occurring in the yellow
region of the corolla, which form the osmophore
tissue. The epidermal cells of the osmophore
were characterized by the presence of thin cell
walls, large nuclei and numerous chromoplasts.
Lipid plastoglobules were observed in the
chromoplasts; their presence can be associated
with the production of essential oils. It was
found that the tissues forming the yellow ring
at the mouth to the corolla tube (osmophore)
released a more intense scent than the surface
region of the petal on which the papillae occur.
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POLLEN FEATURES OF HAZELNUT (CORYLUS AVELLANA L.)
FROM DIFFERENT HABITATS
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Abstract. The aim of this work was to study general morphological characteristics of pollen grains of Corylus avellana L.
Seven samples of pollen were investigated. Samples were collected from different habitats in Ukraine — from botanical
gardens (Kyiv, Kamianets-Podilskyi) and natural habitats (Kyiv region, Kamianets-Podilskyi, and Sumy region). We
studied such morphological traits of pollen grains as length of polar and equatorial axes, diameter of pores, and shape
of the pollen grain (elongation index). Analysis of morphological characters of pollen was carried out using electron
microscope. Comparison of data was performed with the data of the base polleninfo.org. During research the differences
in these parameters were marked. Pollen grains of C. avellana are generally isopolar, from suboblate to oblate or oblate-
spheroidal, and contain 3 pores. The article contains an attempt to explain the size variations noted for the pollen collected

from different habitats.
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Introduction

Corylus avellana L. is one of the earliest
pollen allergen in Europe, and represents the
Betulaceae family. Pollen allergy (pollinosis)
is a common disease realized through
hypersensitivity reaction of the respiratory
tract and eye’s conjunctivae to pollen grains.
Pollen grains are composed of proteins, specific
allergens that can cause allergic diseases in
humans and animals. Hazelnut pollen has been
detected in aerobiological studies in Zagreb,
Croatia; Lublin, Poland; Skein, Norway; Crete
and Thessaloniki, Greece. Moreover, there
is commercial cultivation of C. avellana in
USA (Oregon), Turkey, Spain, Italy, and Iran
(PELTRE et al. 1988).

The pollen of C. avellana provides allergic
reaction already at the concentrations of
20-30 grains per m* per 24 h. Values greater
than 80 grains per m® per 24 h produce
allergic symptomatology in 90% of patients
(VIk et al. 1991). These studies swowed
that C. avellana pollen allergy may result in
aggravation of winter respiratory symptoms.

© The Author(s), 2014

Diagnostic of polynosis in Kyiv (Ukraine) was
revealed the hypersensitivity to pollen grains of
C. avellana in 57.1% of patients (ViTYK 2008).

In conditions of environmental pollution,
pollen adsorbs and accumulates xenobiotics
that in hundreds of times increase the
immunogenicity, and promote changes in the
structure of allergens (PELTRE et al. 1988,
1990; URBANEKR 1993). One of the main
reasons for increasing of allergic diseases is the
deterioration of environmental conditions.

The aim of this work was to define such
morphological features of pollen grains in
C. avellana as: length of polar and equatorial
axes, form of the pollen grains, and diameter of
pore.

Material and methods

We used seven samples of C. avellana
pollen grains, collected during the flowering
period from N.N. Grishko National Botanical
Garden in Kyiv (NBG), AV. Fomin Botanical
Garden in Kyiv (BGF), and Botanical Garden
in Kamianets-Podilskyi (BG), Mariinsky Park
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in Kyiv; as well as from such natural habitats as
outskirts of the village Mikulichi (Kyiv region),
the outskirts of Kamianets-Podilskyi (near
cement plant), the outskirts of village Ternovka
(Sumy region). Pollen grains were studied at
the Institute of Biodiversity and Biological
Safety of Slovak Agricultural University in Nitra
using an electron microscope Carl Zeiss LS 18.
The samples of pollen grains were applied to
double-tape, fastened to metal object’s tables
with a diameter of 10 mm. Measurement of
morphometric parameters were performed
on 80 pollen grains from each genotype using
the program AxioVision Rel. 4.8.2.0. The
characterization of pollen grains was calculated
by taking the following parameters: the polar
axis (P - line connecting the proximal and
distal pole), the equatorial axis (E — a line
perpendicular to the polar axis and located
in the equatorial plane), and the diameter of
the pores (this is a round aperture in which
the ratio of length to width is less than two).
For describing the morphological features of
pollen grains we used standard terminology
(KremP 1967; MEYER-MELYKYAN 1987;
PUNT et al. 2007). The form of pollen grains
(elongation factor) was installed by the ratio
of the polar axis to the value of the equatorial
diameter (P/E). For the analysis of the forms of
pollen grains the classifier “The forms of pollen
grains” (MEYER-MELYKYAN et al. 1999), and
for analysis of sizes — classifier by TOKAREV
(2002) were applied. The types of textures were
described by the methodology of BUCHER et al.
(2004). The comparison of received results was
conducted applying Student t-test and F-test
(Fisher's exact test), accordingly to the standard
procedure.

Results and discussion

Pollen grains of C. avellana (18x26 pm)
are tripolar with deep oncusis (lenticular
spherical structures, which are unstable to
acetolysis and placed at apertures) in each
pore (HYDE & Apams 1958; HormaN &
MicHALIK 1998). They are characterized as
angle-apertures (ERDTMAN 1952): equatorial
apertures and apertures which are located in

every corner of the pollen grain. According to
previous studies of pollen grains in hazelnut
(Dyakowska 1959), the average weight of
pollen grains is 9.45 ng (1 ng = 10 g), and the
average diameter is 24.20 pm, the rate of fall in
still air is 2.90 cm/sec.

Pollen grains of C. avellana are smooth,
3-pored, grain with a sub-triangular polar
view and sub-oblate equatorial = view
(Gopwin 1975). The surface sculpturing
is with tiny scabrae on the ridges (MOORE
et al. 1991), but usually appears smooth after
preparation (Fig. 1).

Accordingly to polleninfo.org database
(PoLLENATLAS 2013), pollen grains of
C. avellana are characterized by following
features. Shape: round, triangular in polar
view, oval in equatorial view; size: polar
axis 27.3 (25-31) pm, equatorial axis
28.9 (26-31) pm; appertures: tripolar pollen
grains, pores are 2-3 um in diameter; pollen
shell: thin, rough exine, thin intina with a very
large bulge regions (lenticular structures);
additional attributes: granular cytoplasm.

The results of conducted measurements
of C. avellana pollen grains are represented in
Tab. 1:

1) the coefficient of variation of the polar
axis of the greatest significance is 7.52% (BG,
Kamianets-Podilskyi), and the lowest value
- 3.91% (BGF, Kyiv);

2) the coefficient of variation of the
equatorial diameter of the greatest significance
is 8.07% (outskirts of the v. Mikulichi, Kyiv
region), and the lowest — 5.2% (BGF, Kyiv);

3) the coefficient of variation of the form
of pollen grain has the greatest value 10.45%
(outskirts of the v. Mikulichi, Kyiv region), and
the lowest — 6.94% (BGF, Kyiv);

4) the coefficient of variation of the
diameter of the pores of the greatest significance
is 19.82% (Mariinsky Park, Kyiv), and the
lowest — 13.97% (outskirts of the v. Mikulichi,
Kyiv region).

Average values for the length of the polar
axis remained from 24.92 to 27.93 pm and
equatorial diameter — from 25.47 to 28.75 pym.
Value of the form of pollen grains ranged from
0.91 to 0.98.
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Fig. 1. Pollen grains of Corylus avellana collected from different habitats: 1 - NBG (Kyiv); 2 - BGF (Kyiv); 3 - Maryinsky
Park (Kyiv); 4 - BG (Kamianets-Podilskyi); § — outskirts of Kamianets-Podilskyi; 6 — outskirts of v. Ternovka (Sumy
region); 7 — outskirts of the v. Mikulichi (Kyiv region) (Photos by Ostrovsky, 2013). Continuation see next page.

The correlation coefficient of pollen grains 3 - Mariinsky park (Kyiv); 6 — outskirts of
C. avellana varies from +1 to -1, as shown v. Ternovka (the largest coefficient is 0.17);
on Fig. 2. Positive correlation is inherent in 7 — outskirts of v. Mikulichi (the lowest value is
such samples of pollen as: 1 — NBS (Kyiv); 0.004). A negative correlation was noted in the
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Fig. 1. Continued.

following pollen samples: 2 — BSF, Kyiv (the
largest value is —~0.09); 4 — Botanical Gardens
of Kamianets-Podilskyi (the lowest value is
—0.04); S - outskirts of v. Ternovka.

Conclusions

Studies have focused on the morphological
features of pollen grains of C. avellana, namely
on the diameter of polar and equatorial axes,
the shape of the pollen grain, and the pore
diameter. Statistical differences were found
in the measurement of the polar axis of the
pollen grains (optimal values correspond to
a sample from v. Mikulichi, and the least — to
the sample from NBG), equatorial diameter
(values correspond to the normal in samples

from BS Kamianets-Podilskyi and v. Mikulichi,
and are minimal - in sample from v. Ternovka),
the form of pollen grain (it excesses of normal
value in the samples from v. Ternoka and
v. Mikulichi). The diameter of the pores is in the
normal range in all of the samples. Pollen grains
of C. avellana have the following morphological
features: the state of aggregation — monads, the
form - from oblate-spheroidal to spheroidal,
and the symmetry - radial symmetrical
isopolar, the shape of the equatorial projection
— rounded and flattened-round, the size — small

and medium, on the position — rounded-
triangular, the apertures — contains of 3 pores,
the sculpture - pitted. Average values for

the length of the polar axis remained within
24.92-27.93 pm, and equatorial diameter was
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Table 1. Measurements of morphological traits of Corylus avellana pollen grains: min — minimum value; max — maximum
value; x — arithmetic mean; S — standard error; CV% — variation coefficient; Polleninfo — results from the database

(PoLLENATLAS 2013).

Place of sampling min max b’ S CV% Polleninfo
Polar axis, ym (P)
NBG (Kyiv) 21.55 28.26 24.92 1.51 6.07 27.30 (25-31)
BGF (Kyiv) 24.12 30.12 26.50 1.03 391
Mariinsky Park (Kyiv) 21.42 29.00 25.06 1.53 6.11
BG (Kamianets-Podolskyi) 17.57 30.43 26.21 1.97 7.52
Outskirts of Kamianets-Podilskyi 22.40 28.97 25.78 1.32 5.15
Outskirts of v. Ternovka 20.68 28.54 25.12 1.68 6.71
Outskirts of v. Mykulichi 23.83 31.27 27.93 1.59 5.69
Equatorial axis, ym (E)
NBG (Kyiv) 22.42 32.10 26.72 1.72 6.45 28.90 (26-31)
BGE (Kyiv) 24.04 3044 27.92 1.45 520
Mariinsky Park (Kyiv) 23.48 29.96 27.07 1.42 524
BG (Kamianets-Podolskyi) 25.69 32.44 28.75 1.67 5.83
Outskirts of Kamianets-Podilskyi 22.94 31.54 27.70 1.81 6.54
Outskirts of v. Ternovka 2213 28.47 25.47 1.59 6.24
Outskirts of v. Mykulichi 21.36 33.54 28.42 2.29 8.07
Shape of the pollen grain (P/E)
NBG (Kyiv) 0.76 1.31 0.93 0.07 7.86 0.94
BGF (Kyiv) 0.79 141 0.95 0.06 6.94
Mariinsky Park (Kyiv) 0.76 111 0.92 0.07 7.94
BG (Kamianets-Podolskyi) 0.58 1.13 091 0.08 9.70
Outskirts of Kamianets-Podilskyi 0.74 1.15 0.93 0.08 8.73
Outskirts of v. Ternovka 0.76 1.19 0.98 0.08 8.33
Outskirts of v. Mykulichi 0.81 1.40 0.98 0.10 10.45
Diameter of pore, pm
NBG (Kyiv) 1.68 3.35 2.57 0.37 14.37 2.00-3.00
BGF (Kyiv) 1.68 3.40 2.57 0.37 14.34
Mariinsky Park (Kyiv) 1.68 3.40 2.46 0.48 19.82
BG (Kamianets-Podolskyi) 1.68 3.75 2.70 0.41 15.40
Outskirts of Kamianets-Podilskyi 1.68 3.40 2.59 0.41 15.86
Outskirts of v. Ternovka 1.68 3.54 2.50 0.42 16.75
Outskirts of v. Mykulichi 1.68 3.40 2.57 0.36 13.97
from 25.47 to 28.75 ym. Value of the form of Acknowledgements
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Fig. 2. The correlation coefficient of morphometric characteristics of pollen grains of Corylus avellana.
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SOME MORPHOLOGICAL AND ANATOMICAL DESCRIPTIONS OF SEED
IN GALANTHUS WORONOWII LOSINSK. FROM WESTERN GEORGIA

NonNA CHKHAIDZE ¥, NANA GOGINASHVILI ¥, MERI ZURABISHVILI "**¥, ZURAB MANVELIDZE *

Abstract. Morphology and anatomy of seeds of Galanthus woronowii Losinsk. from Ajara and Guria (Western Georgia)
regions were studied in laboratory conditions. It was found out that shape of fruits changed from round (big fruits) to
longish (small fruits). Weight of mature seed was 0,0075 g. By the end of June elaiosome disappears and green hollow
develops on its place. Gas bubbles were emitted from green tissues; emission was intensive in August, when embryo was
already well developed. Greenness was localized mainly on cell walls. It is permissible that on cells walls located aerobic
oxygenic phototrophic bacteria. In early August an embryo in seeds was well developed, reserve fat transformed to starch
around of embryo. Germination of seeds began by the end September very slowly. Results of the work will be important

for ex situ conservation of G. woronowii, also for expedient to plant industrial plantations.
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Introduction

The bulbous ephemerid Woronow’s
snowdrop (Galanthus woronowii Losinsk.,
Amaryllidaceae) is widely spread in Colchic
forests of Western Georgia. It grows
everywhere on western, north-western
or northern exposures of Adjaria-Guria
mountains, up to 500-800 m a.s.l. from the
Black Sea shore, rarely up to 2000 m as.l,
mainly in lower and medium belts of forest,
in damp river ravines, on red or yellow
forest ash-grey soils, with pH varying within
4.2-5.6 (KEMULARIA-NATADZE 1947;
GAGNIDZE 1991, 2005; ZAZANASHVILI 1999;
Kikvipze & Onsawa 2001). Due to high
content of alkaloids in bulbs (PROSKURINA
& ORDZHONIKIDZE 1953; PROSKURINA
et al. 1955; BERKOV et al. 2012; Takos &
RooOK 2013) and the decorative value, these
species is intensively collected in natural
areas of Western Georgia (CITES 2008)
what causes misbalance in its local relict
habitats. In 2004-2006 export quotas for
G. woronowii were 18 million bulbs per
year. In 2007 it was reduced to 15 million
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on the base of recommendations of CITES
Secretariat and Georgian Scientific Authority
(CITES 2008). In spite of the fact that natural
stock of the plant in Western Georgia is about
300 million bulbs (CITES 2008) and the
species is not included into the Red Book of
Georgia (RED BOOK... 1982), we think that
it is expedient to plant industrial plantations.
For development of effective agrotechnical
technologies and ex situ conservation of
snowdrop (SGENTI & KHUTSISHVILI 2013) it
is necessary to study its biological peculiarities
on all stages of ontogenesis. The results of
morphological and anatomical study of bulbs
of Woronow’s snowdrop have shown that
the mentioned species in Guria and Adjaria
regions has populations, which differ by size
and mass of bulbs. Anatomical peculiarity of
a bulb gives an idea about storage of nutrients
in it, water requirement and susceptibility to
fusarium disease (CHKHAIDZE et al. 2013).
The results of study related to some
morphological and anatomical peculiarities of
seeds of snowdrop growing in Colchic forests
of Western Georgia are presented in the paper.
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Fig. 3. Ripening of fruits of Galanthus woronowii from Adjaria region (10.05.2013).

Material and methods

The materials have been obtained as a
result of the research expedition carried out in
March-May 2013 in the forests of Guria and
Adjaria regions. The plants in Adjaria region
are spread on the altitude 100 m a.s.1, whereas
in the mountains of Guria — on diapason of
350-400 m a.s.l. The plants and seeds of ripened

fruits were placed in clay pots in laboratory
conditions together with soils from the areas of
distribution; soil surface has been covered with
mosses and grasses, which are spread in natural
places (Fig. 7). The process of development of
embryo in seeds was checked periodically. Gas
emission by seed and embryo was well seen
after placing them in water. Anatomical sections
have been prepared manually, and stained by
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Fig. 4. Galanthus woronowii: A — fruit of with three locules, development of seeds; B — seed with elaiosome; C - nutrient
substances of a seed are fats, cytochemical reaction with Sudan IIT (29.05.2013).

Table 1. Morphological parameters of fruit and seed of Galanthus woronowii from Adjaria (30.04.2013).

Size of capsule

Parameter

Big Medium Small
Length of fruit, cm 1.35+0.048 1.30+0.068 1.18+0.020
Width of fruit, cm 1.28+0.045 0.93+0.061 0.78+0.049
Length: width ratio 1.05 1.4 1.5
Weight of fruit, g 1.03+0.056 0.44+0.046 0.24+0.038
ﬁ:’feﬁie number ofseeds 1, g711.583 6.14+0.769 5.00+2.025
Weight of seeds in fruit, g 0.55+0.064 0.13+0.027 0.08+0.017
Weight of seed, g 0.037 0.021 0.016

Sudan IIT and J+Jk. The microscopes MB3-1 [om 7

and MBO-9 were used. Photos have been made
by the digital camera Sony (12.1 megapixels).

Results

In the conditions of Western Georgia
Woronow’s snowdrop blossoming (Fig. 1) in
February-March, dependly from the altitude
above sea level. Seeds develop in trilocular
fruits of various forms (Fig. 2). Up to 30 seeds
may develop per each fruit. Fruits ripen in May
(Fig. 6). By that time the aerial parts of plant
begin to turn yellow, fruits burst and seeds
disperse on a surface of damp soil, covered
with vegetation. Firstly seeds are of light brown
color, and then darken (Figs. 3, 4). Size of
fruits and seeds vary, which might be caused
by phenotypic and genotypic variability. The
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Fig. 5. Change of seed sizes of Galanthus woronowii in
laboratory conditions.
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Fig. 8. Galanthus woronowii: A — seed without elaiosoma; B — development of embryo; C — reserve fats and plasmodesmas of seed.

variability coeflicient of morphological features ~ decreasing of size the width increases; weight,
in the genus Galanthus is quite high (BUDNIKOV  number of seeds in it and average weight of one
& KRICSFALUSY 1994). The shape of a capsule  seed decrease too. When size of fruit decrease a
changes depending on its size (Tab. 1). The number of empty cells increase (Tab. 1). When
length and width of big capsules are equal; with ~ seed ripens, its weight decreases to 0.0075 g. The
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substances (for 1-4 see explanations in text).

weight of a seed may vary within 0.007-0.012 g,
depending on species, population and degree
of ripeness (BUDNIKOV & KRICSFALUSY 1994;
SGENTI & KHUTSISHVILI 2013). After three
months from opening of capsule, the length of
seed decreased in 1.55 times, and width — in
1.20 times (Fig. S).

By the end of May elaiosomes were well
developed on the seeds, on the opposite side to
embryo. By the end of June they disappear and
green hollows develop on their places. Green
spots were mentioned in other places of a seed
as well. Gas bubbles of unknown composition
were emitted from the mentioned green tissues.
Emission of bubbles was intensive in August,
when embryo was already well developed
(Fig. 9).

Greenness was localized mainly on cell
walls, as a result cells were highlighted by green

5 0% 2013

Fig. 9. Development of Galanthus woronowii embryo: A — seed respiration (natural size); B, C — embryo respiration; D - reserve

contour. In some cells greenness was mentioned
in a protoplast as well; cells of violet and dark
blue coloration were also mentioned (Fig. 10).
In the first decade of May seeds contain
fat-like substances in a big amount; by August
they relatively decreased. There are cells in
seed, which are not stained by Sudan III. They
supposedly contain galantamine. Walls of seed’s
cells are thick; great number of plasmodesms
is well seen in it. In the late May and early June
embryo in a seed was not discerned. Its first
contours become visible by the end of June
(Fig. 8). Such seed does not contain elaiosome.
In early August an embryo is well seen on
the cross- section of seeds. It was well stained
by J+Jk and several zones has been highlighted:
a) white, of elliptical form; b) of slightly conical
form, blackish (reaction with J+Jk ), in which

starch should accumulate; c) lengthened
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Fig. 10. Green tissues in the depth and on the surface of Galanthus woronowii seed.

formation of white color placed in yellow
contour; d) yellow color capsule, in which three
described structures are placed. Starch layer
originated in the endosperm near to embryo.
The tissue on the side of top of embryo has
more crumbly structure; gas bubbles are well
seen (Fig. 11).

Germination of seeds in the laboratory
conditions began by the end of September and
the process is very slow. By the end of October
the length of roots was 2-3 times more than the
length of seeds; aerial organs were not visible
yet. It is to be mentioned, that by that time roots
of bulbs placed in the pots together with seeds
were developed as well.

Discussion

G. woronowii is a monocotyledon
allogamous honey-bearing plant. In the
conditions of Western Georgia it takes 3.5-4
months from fertilization till ripening of
a fruit. On the early stage of development
endosperm is rich in starch (BupNikov
& KRICSPALUSY 1994); active cytological
and biochemical changes occur in line with
development of seed; weight of seed increases
at the expense of intensive assimilation of
water and nutrients. It becomes very strong
sink in respect of assimilates synthesized
in the plant (Porevor 1989; COPELAND
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Fig. 11. Galanthus woronowii: A — germination of seed in pots began; B — development of a root; C — development of stalk.
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Fig. 12. Hypothetical scheme of gas exchange of the embryo
with environment.

& McDonNALD 2001; FINKELSTEIN 2004;
NEWTONI et al. 2013). In the later period of
embryogenesis the metabolic processes and
growth process cease; water content decreases
to minimum (COPELAND & McDONALD 2001;
FINKELSTEIN 2004). Decreasing of weight of
air dry seeds of G. woronowii may be explained
by their dehydration. As opposed to seeds of
the majority of monocotyledon plants, the
reserve substance of Galanthus is fat instead
of starch. Synthesis of fats and alkaloids in
seed proceed, possibly simultaneously. The
cytochemical reaction shows that about 34 of
cells of endosperm present a store of fats. Very
developed plasmodesmic structure indicates
active metabolic changes proceeding in a seed
that is necessary for final formation of embryo.
Formation of embryo takes approximately 5
months. After short pause germination and
emergence of seedlings began. In the artificial
conditions, germinability of seeds decreases
mainly due to intensive loss of water. The closer
are conditions of keeping the seeds to natural
ones, the higher is the percent of germinability
(NEWTONI et al. 2013). In natural conditions

in autumn the germinability of seeds is more
than 80% (SGENTI & KuuTsisHviLl 2013).
Such peculiarities of seeds of Galanthus cause
problems for ex situ conservation (NEWTONI
et al. 2013) and in-depth study is necessary in
this direction. Seeding in open ground must
be carried out just after abscission of fruits.
The seeds are to be ensured with optimal
hygrothermal regime that may be achieved
by mulching of surface of soil and periodical
watering, if natural precipitation is insufficient.

Formation of embryo is very energy-
requiring process. It is accompanied by
enhancement of intensity of respiration and
synthesis of ATP. By the end of August fats begin
transformation into starch in the places adjacent
to the embryo; the products of hydrolysis of
starch are consumed in aerobic respiration, and
in synthesis of proteic substances. The tissues
are relatively crumbly in the shortest direction
from the embryo to the surface of seed;
concentration of gas bubbles is mentioned in
this place and around the embryo, as well as on
the surface of the seed, where hollow and green
colorings are developed.

Taking into consideration our results and
literary materials we think to be acceptable,
that aerobic oxygenic phototrophic bacteria
in abundance provided with carbon dioxide
emitted from the seed form a green coloring
on the surface of a seed, and in turn create
a medium rich in oxygen around the seed
(Fig. 12). The green layer may have protective
function as well, in order to withstand a
colonization of seed by pathogen organisms.
However, the mentioned point of view needs an
experimental validation.
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MICROSTRUCTURAL AND CYTOGENETIC DISORDERS IN
ENDOSPERM OF AN AVENA FATUA x A. STERILIS HYBRID
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Abstract. A significant difference for cytogenetic and developmental stability of endosperm was discovered between

two wild oat species and their hybrid progeny. The development of hybrid endosperm was regulated by apoptosis and

proceeded according to a domainal pattern. Many cytogenetic anomalies were also noted, and their appearance was

attributed to the activity of transposons or somatic crossing-over. The normal development of endosperm should be

considered as an important factor determining viability of seedlings and their intrapopulational competitiveness.
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Avena fatua L. (common wild oat) and
A. sterilis L. (sterile oat) are common weeds
with a wide range of distribution (Baum 1977;
BAUM et al. 1972). Both hexaploid species have
AACCDD genomes (2n = 42) (RAJHATHY &
MORRISON 1959). They belong to the Avena
section, in which natural hybrids occur. Natural
intercrossing between A. fatua and A. sterilis as
well as between these species and cultivated
oats (A. sativa L. and A. byzantina K. Koch) was
observed (FLORELL 1931).

For both species and artificial hybrids
from the cross between them (obtained from
National Small Grains Collection, Idaho, USA),
a comprehensive analysis of the endosperm
was performed. The studies were conducted
at mature and nuclear developmental stages
of the tissue. Aleurone layers from the ripe
caryopses were manually isolated. In addition,
transverse sections of the kernels were made.
Developmental relationships between the
aleurone layer and starchy endosperm in
A. fatua, A. sterilis and their hybrid were
researched. It was noted that these tissues are
strongly modified in the hybrid caryopses.
Starchy cells occurring in the aleurone layer
as well as aleurone cells appearing between
starchy cells, an intrusive growth of aleurone
cells into the starchy endosperm, large aleurone
cells and cells with mutated globoids were

© The Author(s), 2014

the most frequent developmental disorders.
Several cases of somatic crossing-over in the
hybrid aleurone layer have been found. Some
abnormalities were also observed in parental
species, but their frequency was significantly
lower than in a hybrid progeny. Transsections
of hybrid kernels revealed multicellular
aleurone layer, especially in the crease area.
Some examples of endospermal domains of
various structure were also reported. These
domains can be units of the free growth in the
space released by apoptotic nuclei. Parental
genomes play a different role in apoptosis
of dysfunctional nuclei and cells in hybrid
endosperm (TomMAszEwsKA & KosiNa 2013;
KosiNa & TomaszEwskA 2013). These data
provide evidence of correctness of the model
of domainal hybrid endosperm development
presented by KosiNa et al. (2013). The
multilayered aleurone and the domainal
arrangement of endosperm were not found in
parental forms.

The study conducted at the nuclear stadium
of endosperm showed numerous cytogenetic
disorders, such as: bridges in anaphases and
telophases, elimination of chromosomes
in anaphases, as well as merging of nuclei.
The increased micronucleus frequency
(sometimes 2 or 3 in one cell), which indicates
the elimination of fragments or whole
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chromosomes, was observed. Some of these
cytogenetic abnormalities were identified
in parental species. In both hexaploids,
micronuclei were also present, but not so
frequent as in the hybrid.

Earlier studies on the structure of the
endosperm of various grass amphiploids,
conducted by a team of Prof. Romuald
Kosina, showed the disturbances in the
tissue development (KosiNa 2007; KosiNa
& Tomaszewska 2010, 2011; Kosina &
ZAjAcC 2010). Some examples of disorders in
the structure of maize endosperm are also given
by BECRAFT & AsUNCION-CRABB (2000) and
BECRAFT ef al. (2002). The reasons for creating
of abnormal tissues in the caryopses are the
subsyncytial nature of the endosperm and the
hybrid stress, which can increase transposon
activity and induce somatic crossing-over
(KosiNna 1996, 2007). The relationships
between parental genomes in endosperm may
also be important for the proper development
of the tissue (EHLENFELD & ORrTIZ 199S;
KosiNa & Tomaszewska 2013). Deviations
from the normal ratio of the Polygonum
embryo sac (2 maternal genomes : 1 paternal)
result in developmental disorders of kernel
tissues (LIN 1984; VON WANGENHEIM
& PETERSON 2004). It is proved that the
frequency of cytogenetic disorders in
endosperm is increased by hybridization
(RuTISHAUSER & La Cour 1956). However,
there are also many examples of abnormal
mitosis during endosperm development in pure
species (RYCHLEWSKI 1968).

In conclusion, the intercrossing between
weedy, closely related oat species can cause
many  cytogenetic and  developmental
anomalies of endosperm, which reduce the
competitiveness of a seedling in the population.
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Tinantia anomala (Torr.) C.B. Clarke
(Commelinaceae) is an annual plant endemic
to central Texas in the United States and
Durango in northern Mexico. T. anomala has
zygomorphic flowers with three different petals,
androecium consists of six various stamens
and gynoecium consists of three carpels.
Furthermore in T. anomala’s flowers there are
many staminal hairs (FADEN 2006). Its semi-
succulent, grass-like leaves emerge in late fall
and remain green throughout the cold months.
It grows rapidly in early spring and blooms mid-
spring (from March to May). A few weeks later
the fruits (capsules) with four seeds usually
appear. This entire cycle is usually completed by
summer, when the plant has often turned yellow
and limp.

We studied T. anomala due to the
occurrence of two types of strikingly different
stamens occur in one flower. According to
available literature, one type of the stamens
(the upper one with smaller anthers) produces
sterile pollen grains which do not participate in
fertilization but only attract insects. The other
type, i.e. the lower stamens with bigger anthers
can form abundant pollen grains used for
pollination (S1MPSON et al. 1986). Our aim was

© The Author(s), 2014

to investigate type of pollination of T. anomala.
Using many microscopic methods we were
able to analyze and compare the morphology
of two types of anthers and staminal hairs in
T. anomala’s flowers.

We also investigated this species in terms of
development of its gametophytes. An embryo
sac develops according to the type of Polygonum.
Pollen grains develop during different ways
depending on the chemical composition of
each anther. We identified that the insects of
Thysanoptera which preys on the withered
flowers T. anomala could be responsible for
pollination of this species under greenhouse
condition.
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Tinantia anomala (Torr.) C.B. Clarke
belongs to the genus Tinantia (Commelinaceae)
which is endemic to the tropical region of
Central America. This species has adapted to
the conditions in the greenhouse (Botanic
Garden in Lublin, Poland) (FADEN 2006).

We studied T. anomala due to the
occurrence of two types of strikingly different
stamens in one flower. During the investigations
of T. anomala, we compared the morphology
and anatomy of two types of stamens. In
T. anomala’s flower six stamens are present.
Three of them are located above the pistil and
other three are located under the ovary near
the stigma (SiMPSON et al. 1986). The upper
stamens have round anthers, short filaments
and many long brightly colored staminal hairs.
The lower stamens are bigger with longitudinal
anthers and alongated filaments. The last ones
have only short, violet staminal hairs growing at
the base of their filaments.

Stamens of one type differ also with each
other in size and shape of individual elements.
The viability tests showed that during the
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microsporogenesis both types of anther
produced viable pollen grains in 80%. This
process differs in two types of anther because of
the various chemical composition of tapetum.

The pollen grains from the two types of
stamen in T. anomala also differ in their texture,
shape, exine pattern and chemical composition.
The upper stamens produce grains with a
concave triangular profile, while pollen grains
from the lower stamens are smaller and exhibit
convex triangular profile. Both types of pollen
grains has three pores.
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The monocotyledonous plant Dracaena
draco L. belongs to so called dragon blood
trees producing deep red resin (dragon’s blood)
that has been used as a famous traditional
medicine since ancient times by many cultures.
Although resin’s chemistry and its diverse
medical application have received much
attention, our knowledge of the anatomical
basis of the dragon’s blood secretion is scarce
when compared with resin/sap secretion of
gymnosperms and other angiosperms. The
focus of our studies is to look at the structure of
the stem secondary protective tissue of D. draco
to detect anatomical features of the ducts which
are responsible for the process of secretion.

The studies were carried out with material
collected from the stem of D. draco plants
growing in the greenhouses of the Polish
Academy of Sciences Botanical Garden -
CBDC in Powsin and the Warsaw University

© The Author(s), 2014

Botanic Garden. Hand-cut sections of a fresh
material as well as microtome sections of the
samples embedded in paraffin wax and epon
resin were used for the analysis. The sections
were examined under the light microscope and
in UV light.

Characteristics of the cork tissue of the
stems at different age were elucidated. In
young stems of D. draco the cork cells form
radial arrangement similar to that of ‘storied
cork’. However, as the stems become older, the
groups of cork cells of a common origin are
difficult to distinguish. The cells are tangentially
stretched and more or less crushed due to
the tension of radial growth. The areas that
contain red secretory products were detected
and anatomically described. Our results
are discussed in relation to the anatomy of
secondary protective tissues and the secretion
structures in coniferous and broadleaved trees.






Modern Phytomorphology 6: 75,2014

A CONTRIBUTION TO UNDERSTANDING THE STRUCTURE OF
AMPHIVASAL SECONDARY BUNDLES INMONOCOTYLEDONS

JoANNA JURA-MORAWIEC ' & JUSTYNA WILAND-SZYMANSKA >

Key words: Dracaena draco, secondary growth, amphivasal bundle, arborescent monocotyledons, radial transport

! Polish Academy of Sciences Botanical Garden — Centre for Biological Diversity Conservation in Powsin, Prawdziwka 2, 02-973

Warsaw, Poland; jjura@gazeta.pl

? Faculty of Biology, Adam Mickiewicz University in Pozna#, Umultowska str. 89, 61-614 Poznat, Poland

Secondary growth of monocotyledonous
plants is connected with the activity of the
monocot cambium that accumulates most of the
derivatives inner to the cambial cylinder. These
derivatives differentiate into (a) secondary
bundles with the amphivasal arrangement,
ie. xylem composed of tracheids surrounds
the phloem cells and (b) the parenchymatous
secondary conjunctive tissue in which the
bundles are embedded. The amphivasal
secondary bundles differ in the arrangement
of xylem cells as visible on single cross sections
through the secondary body of the monocots.
Apart from the bundles with typical ring of
tracheids also the bundles where tracheids do
not quite surround the phloem are present. We
aimed to elucidate the cross sectional anatomy
of the amphivasal secondary bundles with
the use of the serial sectioning method which
allowed us to follow very precisely the bundle
structure along its length.

The studies were carried out with the
samples of secondary tissues collected from
the stem of Dracaena draco L. growing in the
greenhouses of the Polish Academy of Sciences
Botanical Garden - CBDC in Powsin and
the Adam Mickiewicz University Botanical
Garden. The material was fixed in a mixture of
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glycerol and ethanol (1:1; v/v), dehydrated
stepwise with graded ethanol series and finally
embedded in epon resin. Afterwards, the
material was sectioned with microtome into
continuous series of thin (3 um) sections,
stained with PAS/toluidine blue and examined
under the light microscope.

The results, described in details in
JUurRA-MORAWIEC & WILAND-SZYMANSKA
(2014), revealed novel facts about tracheids
arrangement. Each amphivasal bundle is
composed of sectors where tracheids form aring
as well as of such where tracheids are separated
by vascular parenchyma cells. We hypothesize
that strands of vascular parenchyma cells locally
separating the tracheids enable radial transport
of assimilates from sieve elements of the bundle
towards the sink tissues, e.g. the monocot
cambium.
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Vascular cambium is a meristematic tissue
which produces wood centriphugaly and
phloem centripetaly. In the structure of wood
and phloem, data concerning developmental
processes taking place in the cambium is
recorded. The history of the cambium is
encoded in the dimensions, numbers and
arrangements of the wood and phloem cells.
For investigations, the wood is usually preferred
because it is durable and such data could remain
unchanged for centuries, whereas in the phloem
due to distorted processes, it deranges after a
few years.

In broadleaves, the wood is composed of
vessels, tracheids, fibers and parenchyma cells.
The process of the wood formation consists
of the cambial cell derivatives expansion,
lignification of its walls and programmed cell
death.

Since the seventies of the nineteenth
century, the process of declining oaks taking
place in Europe on a regular basis has been
observed. Oak decline is a complex process that
involves interactions of both biotic and abiotic
factors leading to increased trees mortality.

The main goal of the studies is the
examination of the structure of wood in
declining oaks (Quercus robur L.) in respect to
physiological (conductive) role of this tissue. It
is known that on the level of the wood structure,
water transport efficiency depends on the
diameter of vessels - the main elements of the
hydraulic conductivity system. Any reduction
of the vessels lumen causes the reduction of the
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water transport to the organs of the trees body
and, therefore, influences organisms survival
rate.

Anatomical analyses were carried out on
wood samples (comprising all annual rings
formed during the 30-40 years life of the
analyzed trees) collected at breast height from
the main stem of healthy, weakened and dead
oaks. The anatomical traits of the wood like
as the width of the annual increments, the
diameter and density of early wood vessels were
measured.

The results which are described in the paper
by Turik (2014) revealed that anatomical
traits of the wood changed both with the age
of trees and in response to unfavorable factors.
The largest early wood vessels were observed in
healthy trees, which implied that they had the
highest hydraulic conductivity, whereas trees
considered being in decline produce smaller
vessels and hence had reduced conductivity.

Therefore, it seems that the size of vessel
elements responsible for water transport in
whole tree, is a crucial feature that should
be taken into consideration in dendro-eco-
physiological studies designed to unravel the
issue of oak-tree decline.
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Abstract. The quantitative anatomical differences between the stem and branch wood of Ficus carica L. subsp. carica

(Moraceae) were investigated. In spite of the similarity in the qualitative traits, according to statistical analysis, tangential

vessel diameter, radial vessel diameter, vessel frequency, vessel wall thickness, multiseriate ray width, fibre length, fibre

diameter, and fibre wall thickness showed statistically significant differences in the stem and branch wood of taxon

examined. Fibre length and vessel element length in branch wood is about 16% and 3% shorter respectively. In addition,

vessel frequency in the branch wood is about 52% higher. Whilst the number of rays per mm is not different in branch

wood and stem wood, ray width is about 18% narrower in branch wood.
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Introduction

In point of maximizing use of all material in
a tree, branch wood and root wood properties
are increasingly important in wood industry
(HAYGREEN & BOWYER 1996). Based on the
concept of total-tree harvest (HAYGREEN &
BOWYER 1996), the wood anatomical studies
have also focused on branches and roots as
well as main stem. In fact, in terms of tree-
ring width, bark proportion, specific gravity,
cell diameter, cell length, cell frequency
per mm? and wall thickness, the differences
between branch and stem are well known from
wood anatomy literature (Tsoumis 1968;
PANSHIN & DE ZEeuw 1970; HAYGREEN &
BOWYER 1996).

Wood anatomy of the native tree species
in Turkey has been widely studied, and it is
well known from both foreign and domestic
literatures (GrREGUss 1959; Jacquior
et al. 1973; FAHN et al. 1986; ScHOCH
et al. 2004; MEREV 1998; AKKEMIK &
YAMAN 2012). However, because wood
anatomical data have been derived from mostly
stem wood, branch wood traits of Turkish
species have not been known adequately. That
the traits of branch wood differ from those
of stem wood can make wood identification
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difficult (HAYGREEN & BOWYER 1996). From
time to time, archaeological branch wood
fragments have been found in excavations
in Turkey. In identifying of archaeological
branch wood and charcoal fragments without
knowing branch wood traits, there may be
some identification problems. Therefore,
both branch wood and stem wood traits of
any woody species on hand are important to
facilitate identification work.

Ficus carica L. subsp. carica, shrub or tree
up to 10-15 m, is one of the native species in
Turkey and widespread especially in Outer
Anatolia, and grows naturally in open places,
mixed forests, fissures of rocks and stony
slopes in river valleys (BRowicz 1982).

In the context of the systematic wood
anatomy, KOEK-NOORMAN et al. (1984)
investigated tribe Ficeae, the Moraceae in
detail. Wood anatomy of F. carica is well known
from the study and other works (JacqQuioT
et al. 1973; FAHN et al. 1986). However, its
branch- and root-wood anatomy hasn't been
studied adequately. The anatomical differences
between stem- and branch wood of F. carica
subsp. carica were comparatively investigated
in the present study.
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Material and methods

During the field work of TUBITAK project
(TOVAG-1070886), the branch wood samples
as well as stem wood were also taken from three
different individuals of F. carica subsp. carica,
located in Inkum, Kurucasile, Bartin and Cide,
Kastamonu. The stem and branch diameter
were about 8.5 cm and 2.5 cm respectively.
The wood samples were split with a knife along
the radial and tangential planes so as to make
blocks about 5x5 mm, and all the sections were
cut with a Euromex sliding microtome at a
thickness of about 15 to 20 ym (ScHOCH et al.
2004), and stained with a mixed combination
of safranin and crystal violette solution (YAMAN
& TUMEN 2012). Transverse and tangential
sections of wood samples were presented in
Figs. 1-4. For maceration, Schultze’s method
was used (HAN et al. 1999). All the samples
and wood sections have been hold in the
wood anatomy laboratory of Bartin Faculty of
Forestry. Olympus light microscope (CX-21)
with ocular micrometer was used to measure
and count the quantitative wood anatomical
traits. The terminology used in the study
follow TAWA List of Microscopic Features for
Hardwood Identification (IAWA COMMITTEE
1989).

Results and discussion

Due to the similarity in the qualitative
wood anatomical traits (except for prismatic
crystals in the ray cells), only quantitative
anatomical differences between the stem and
branch wood of E carica subsp. carica were
described in the text. Its qualitative traits are
present in KOEK-NOORMAN et al. (1984) and
InsideWood (2013) in details. The results
of quantitative wood anatomy examined are
below (first number in brackets belongs to stem
wood and the second one to branch wood): the
tangential and radial diameter of vessels (87.9
pm - 75.3 pm and 115.6 ym - 91,7 pm), vessel
frequency (8.5 — 12.9), vessel element length
(261.3 pm - 254.3 pm), vessel wall thickness
(7.8 pm — 7.3 pm), the number of rays in per
mm of tangential section (8.8 and 8.8), the

width of multiseriate rays (67.2 pm — 55.0 pym),
the height of multiseriate rays (454.1 ym -
481.9 ym), fiber length (954.3 pm — 799.5 pm),
fiber diameter (21.4pm — 19.6 ym), fiber lumen
diameter (12.5 pm - 12.4 ym) and fiber wall
thickness (4.5 pm - 3.6 ym).

In spite of the similarity in the qualitative
traits, as to the quantitative anatomy, the stem
and branch woods of F. carica subsp. carica have
statistically significant differences. According to
statistical analysis, tangential vessel diameter,
radial vessel diameter, vessel frequency, vessel
wall thickness, multiseriate ray width, fibre
length, fibre diameter and fibre wall thickness
showed statistically significant differences
between the stem and branch wood of taxon
examined (see Tab. 1). Vessel elements and
fibres of hardwoods are shorter and narrower
in branch wood than those of stem wood, and
there are more numerous vessels in branch wood
(Tsoumts 1968; PANSHIN & DE ZEEUW 1970;
CarrLquist 2001). In the present study, fibre
length and vessel element length in branch
wood is about 16% and 3% shorter respectively.
Whilst first figure is statistically significant, the
second one is non-significant. In many studies
on different species, fibre length was shorter
in branches than in stems (BHAT et al. 1985,
1989; PHELPS et al. 1982). However, in terms of
density, fibre dimensions, vessel diameter, vessel
frequency as well as ray number per mm and ray
height, Lim (1996) indicated that differences
between branch and stem wood were very small
in Hevea brasiliensis (Willd. ex Juss.) Muell. Arg.

Moreover, Ryu & Son (1988) found that
vessel diameter, vessel element length and fibre
length were greatest in the branches of Salix
glandulosa Seeman and Quercus variabilis Blume
compared to stem and root wood. In the branch
wood of E. carica subsp carica, vessel frequency
is about 52% higher (statistically significant)
than that of the stem wood. STokE &
MANWILLER (1994) showed in Quercus velutina
Lam. that branches had the highest proportion
of vessel elements compared to stem and root
wood. Ryu & Son (1988) also found that
vessel frequency was greatest in the branches
of S. glandulosa and Q. variabilis. Whilst the
number of rays per mm is not different in
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Table 1. Quantitative traits measured in the stem and branch wood of Ficus carica subsp. carica.

Stem wood Branch wood
Trait
Mean SD Mean SD

Tangential vessel diameter (um) 87.9* 17.2 75.3%%* 10.3
Radial vessel diameter (pm) 115.6* 25.7 91.7%** 14.2
Vessel frequency 8.5* 2.2 12.9%** 3.6
Vessel element length (pm) 261.3 48.4 254.3™ 41.7
Vessel wall thickness (pm) 7.8% 1.4 7.3* 1.1
Fibre length (pm) 954.3 162.5 799.5%%* 130.2
Fibre diameter (pm) 21.4* 2.6 19.6*** 2.4
Fibre lumen diameter (um) 12.5* 2.8 12.4 2.5
Fibre wall thickness (pm) 4.5 1.3 3.6 0.8
Ray number 8.8* 1.7 8.8™ 1.4
Multiseriate ray width (pm) 67.2¢ 17.6 55.0%** 10.7
Multiseriate ray height (pm) 454.1* 181.6 481.9™ 203.1
Fibre length / Vessel element length 3.8 1.0 3.2 0.8
Vessel e.lement length / Tangential 3.0 06 3.5%e 0.8
vessel diameter

* — The mean values for stem wood are taken from Yaman (2009)

* _ significant at the 0.05 level (two-tailed)

** _significant at the 0.01 level (two-tailed)

*¥* _ significant at the 0.001 level (two-tailed)

" — non-significant

branch wood and stem wood, ray width is about References

18% narrower in branch wood (statistically
significant) in F. carica subsp. carica. However,
that ray height is higher in branch wood is
statistically non-significant.

Rao & Ramayva (1984) found in 26
Ficus spp. that prismatic crystals were present
mainly in axial parenchyma cells, but were also
present in procumbent and upright ray cells. In
FE. carica subsp carica crystals occur in mainly
axial parenchyma cells in stem wood and branch
wood. However, compared to stem wood, there
were no prismatic crystals in the ray cells of
branch samples examined in the study.
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Marrubium vulgare L., commonly known
as a white horehound or common horehound,
belongs to the plant family Lamiaceae. It is a
perennial aromatic herb which grows naturally
in Europe, Asia, and America. Since ancient
Egypt, this species has been known as a remedy
for upper respiratory tract ailments. Nowadays,
horehound is used in herbal medicine for
treatment of liver diseases, biliary tract
disorders, and for increasing the appetite and
supporting the function of the stomach. The
main biologically active substances in M. vulgare
organs are: marrubiin, tannins, essential oils,
and ursolic acid.

The paper presents micromorphological
analyses of non-glandular and glandular
trichomes of M. vulgare. The research material
was sampled from the plant collection in
the Botanical Garden of the Maria Curie-
Sklodowska University in Lublin (51°14’ N,
22°34'E). The above-ground parts of horehound
were collected during the flowering period in
July 2013. Using light microscopy (LM) and
scanning electron microscopy (SEM), the types
and sizes of trichomes from the stem, leaf, calyx,
and corolla were investigated.

© The Author(s), 2014

The results of the microscopic observations
show that the surfaces of M. vulgare vegetative
and reproductive organs are densely clothed
with glandular and non-glandular trichomes.
The glandular trichomes are of two main types:
peltate and capitate. Peltate trichomes consist of
a short stalk cell and a large head with secretory
cells arranged in a circle. The height of a mature
trichome is about 31.33 ym and the diameter of
the head is 31.47 pm. The substance produced
by secretory cells passes through the apical
walls and accumulates within a space between
the cuticle and the cell wall layer. Capitate long
trichomes with a basal cell, long stalk, neck
cell, and a unicellular head are 36.65 ym long
and the diameter of the head is about 15.6 pm.
There are two types of short capitate trichomes:
with a bicellular head and a unicellular stalk and
with four-celled head and a unicellular stalk.
The length of these trichomes is on average
26.32 ym and the diameter of the head is 20.32
pm. Moreover, we observed two types of non-
glandular trichomes: multicellular uniserrate
and multicellular branched. The length of the
non-glandular trichomes is between 60.69 ym
and 1130.3 pym.
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SEARCHING FOR SCARMARKERS NEEDED FOR DIVERSIFICATION
OF THREE GROUPS WITHIN RANUNCULUS TRICHOPHYLLUS
(RANUNCULACEAE, SUBGEN. BATRACHIUM)
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Batrachium is a group of aquatic plants
classified within the genus Ranunculus L.
(Ranunculaeceae). It is a widely distributed and
one of the most difficult group of aquatic plants.

During the analysis of the ITS sequences
of Ranunculus trichophyllus Chaix ex Vill
specimens from different parts of Europe
significant differences were detected, and as
a result intraspecific diversification of this
taxon into three groups was made. Specimens
forming different groups have different
ecological preferences, partly also differ in
range. Most likely, these groups correspond
to a separate species but the full picture still
needs morphological analysis. However one of
the adaptations to the aquatic environment is
their plastic vegetation response to changing
environmental conditions, manifested in their
morphological variability. This phenotypic
variability is taxonomically insignificant but
impedes the identification of individual species.
That is why molecular analysis can be useful.
Although amplification and direct sequencing of
ITS (Internal Transcribed Spacers) is a reliable
method to determine species but this method
is relatively time-consuming and expensive. As
an alternative to sequencing, RAPD (Random
Amplified Polymorphic DNA) and ISSR (Inter-
Simple Sequence Repeats) are often chosen as
cheap and simple methods. It is because they
do not require an information sequence and are
effective in obtaining the characteristic DNA
profile. The main drawback of these methods is
low repeatability. Conversion RAPD markers to
the SCAR increase the specificity and stability,

© The Author(s), 2014

allowing for convenient and fast way to identify
groups.

For the analysis there were selected 8
species of the genus Ranunculus and 3 groups
of R. trichophyllus. Other taxa were treated as
a reference point that allows the exclusion of
products varying within R. trichophyllus, but
being alike with other species. In each species,
a different number of samples were taken.
The differences in numbers of samples were
determined by the availability of previously
defined species based on the analysis of ITS
sequences.

Samples were combined and treated as a
single sample during the primers test. From
26 tested RAPD primers 11 were selected for
further analysis. It was these primers which
gave profiles showing the specific products for
each group. Next, primers were tested whether
specific products were present while using
DNA from individual samples within a group.
From analyzed profiles five products were
chosen to be cloned into plasmids and few
of them sequenced. On the basis of obtained
sequences there were designed at least one pair
of primers for each sequence. From four pairs
of starters designed for trichophyllus type I one
gave products for individuals from this group
and didn’t for individuals from other two. For
trichophyllus type II two pairs of starters were
tried and one of them worked as expected. Also
one pair of starter gave products for individuals
from for trichophyllus type 1 group without
products for DNA from other groups. These
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markers however work well for deliberate
population but usually didn’'t mark hybrids.
This is the worse flaw however shouldn’t impact
the significance of their role.

These markers will give the possibility to
examine a much larger number of samples than
it would be possible by direct sequencing. This
can lead to obtain knowledge of distribution of
particular groups within R. trichophyllus, as well

as provide new information about their habitat
preferences and morphological variation and
shed a new light on taxonomical aspects of this

group.
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Virginia mallow (Sida hermaphrodita (L.)
Rusby) belongs to the Malvaceae family. It is a
very important industrial and energetic crop
(KasprzyK et al. 2013). In our studies, we used
plant cell suspension cultures due to the fact
that it is a useful tool to investigate biochemical,
molecular and physiological aspects of many
cellular functions (DONG et al. 2010).

Virginia mallow seeds, obtained from Prof.
Borkowska (University of Life Sciences in
Lublin, Poland), were used in this investigation
to obtain plants which were grown in sterile
conditions in the Department of Plant Anatomy
and Cytology, Maria Curie-Sklodowska
University in Lublin, Poland. The seeds were
surface sterilized and washed three times in
sterile, distilled water. After 3 weeks of in vitro
culture, young seedlings were used as a source
of explants (to callus induction). Two types of
explants were used to form callus culture: leaf

© The Author(s), 2014

and petiole. Callus tissues were then aseptically
transferred to an Erlenmeyer flask with liquid
medium and placed on an orbital shaker
moving at 120 rpm. The observations of this
suspense culture were conducted under light
and confocal LSM microscopes. The authors
observed that depending on the type of explants
and composition of medium, callus tissue has
varied in color and character of growth.
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Virginia mallow (or Virgina fanpetals)
belongs to the Malvaceae family and it originates
from the Southeastern parts of North America.
In the 20" century, the plant was brought to
Europe, specifically to Ukraine, and then it was
introduced in Poland (KASPRZYK et al. 2013).

Virginia mallow is mainly used in industry as
biomass for energy generation and as a source
of fibers or forage. It is a subject of interest
to many researchers due to the fact that it is a
fast growing plant with a high potential yield
and the ability of multiple regrowth even after
cutting. Highly adaptable to different climates
and soil conditions indicate a potential increase
in the area occupied by the species. It can be
grown on the slopes of eroded areas, land which
is excluded from agricultural use, on chemically
degraded areas, also on dumps and landfills of
garbage.

In the family Malvaceae, there are several
species commonly used in medicine, such as
Sida acuta Burm.f, S. cordata (Burm.f.) Borss.
Waalk. or S. cordifolia L. and therefore the
interest in the healing properties of Virginia
mallow seems natural. Recent studies have
shown that there is a possibility of the use of
Virginia mallow as herbal material. Studies
have shown that the extracts from seeds of
S. hermaphrodita (L.) Rusby have caused
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a decrease of viability and deformation of
Mycobacterium smegmatis cells (LEWTAK et al.
2013). There are also studies about anticancer
activity of S. hermaphodita extracts against SiHa
(human cervical cancer lines). Two tests (MTT
and NR uptake) were used and the results
showed absence of cytotoxic effect using MTT
tests, and a slight cytotoxic effect using NR
uptake (FRANT et al. 2013).
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ABOUT APIOSPORA PHYLLOSTACHIDIS, ANEW
REPRESENTATIVE OF MYCOBIOTA
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Abstract. Telemorpha Apiospora phyllostachidis of the fungus Scyphospora phyllostachidis L.A. Kantsch. was marked for
the first time by us while studying bamboo mycobiota and the genetic connection between them was established.
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Many years’ mycological researches showed
that plant mycobiota is not studied in detail yet
in separate regions of West Georgia. It especially
concerns to decorative plants. Telemorpha
Apiospora  phyllostachidis (BERADZE 1976;
Torya 1 BEPAA3E 1977) of fungus Scyphospora
phyllostachidis L.A. Kantsch. was marked for
the first time by us while studying bamboo
mycobiota. As well, genetic connection
between them was established. Description of

fungus A. phyllostachidis is presented both in
natural and clear culture.

Fungus fruitage - stroms are located
parallely as on internodes and nodes of healthy
stalk-branches of bamboo so on dried ones
(Fig. 1), they are oblong, about 2 mm length, of
black shiny colour.

In period of maturity the center is
bending, the epidermis is opening. The
peritheciumes (from 1 to 13) are with wide

Fig. 1. Bamboo branches artificially diseased with Apiospora phyllostachidis.
© The Author(s), 2014
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Fig. 4. Scyphospora phyllostachidis (anamorphic stage of  Fig. 5. Node forms of Apiospora phyllostachidis.
fungus Apiospora phyllostachidis).
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Fig. 6. Clean culture of Apiospora phyllostachidis.

basis, unequal, thick pages, black color
peruse and 210-315x140-210 pm (Fig. 2).
The bags are crooked, exact, slightly flexed,
75-135x15-128 um, with good expressive leg.
(Fig. 3). The ascospores are exact, ellipsoid,
pins more or less flexed, with 1-4 elements,
densely disposition with graining entrails, 1-3
drops of fat. The immaturities are colorless, the
maturities are green 21-42x9-12 um (Fig. 4). In
period of germination of ascospores the shoot is
developing from all cells.

Observations showed that fungus divides
difficultly on artificial substrate. Fungus conidial
stage S. phyllostachidis develops on the agarized
beer sweet nutrient area on the third day since
sowing. Initially it has a weak, snow-white airy
mycelium of medium height, but then it turns
into dirty color and forms bulges on formation
of fruitage. After 20-30 days the asci stage
(A. phyllostachidis) developed, and it has a form
of solid bulges (hills) (Fig. S).

We have carried out inoculation of bamboo
stalk-branches with mycelium of fungus
A. phyllostachidis. Resultant disease symptoms
were the same as in natural conditions (Fig. 6).
Pathogenic nature of fungus to bamboo stalk
branches was established by the way of its
isolation and reisolation.
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EFFECT OF BACILLUS SPP. ON SEED GERMINATION OF SELECTED
SPECIES OF THE GENUS CUSCUTA (CONVOLVULACEAE)
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Abstract. Species of the genus Cuscuta are annual angiospermic rootless and leafless (achlorophyllous) parasitic plants.
Bagcillus is an example of PGPR bacteria exhibiting plant growth promoting activity. In this study the effects of bacterial
suspension on germination of dodder’s seed has been determinated. Seeds of three Cuscuta species were collected from
field for evaluating effects of three different Bacillus on its germination. Results show that seed germination of the C.
monogyna and C. campestris is inhibited by all three bacterial species. Based on Tukey analysis, the highest inhibitory
activity on seed germination of C. monogyna was shown with B. pumilus (68.88%); as well as C. campestris with B.
megaterium (95.76%) and B. pumilus (91.53%), whilst seed germination of C. europaea was almost identically inhibited
by all three bacterial species. This paper reports the variable effects of Bacillus species on the seed germination of selected

Cuscuta species.

Key words: Cuscuta, Bacillus, germination, Iran
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Introduction

The genus Cuscuta L. (dodder) comprises
about 175 species distributed throughout the
world (Horm et al. 1997). Seedlings of this
parasitic plant produce stems that coil around
host plants and build haustoria to penetrate the
host tissue and connect to the vascular bundles
of the host (CHRISTENSEN et al. 2003).

The germination process takes place in April-
May or even in later months; given that certain
optimal warmth and moisture conditions are
fulfilled. It may occur between May and October,
therefore covering the entire vegetative period,
but only for those seeds in the upper level of
the ground for seeds located in a depth of up to
10 cm (RousseLoT & FNAMS 1982).

It is well-known that seeds can stay in the soil
and keep their germination ability for a duration
of up to 10 years (RousseLor & FNAMS
1982), or even longer (up to 40 years) in the
case of those seeds that are preserved under
low humidity conditions (FNAMS 1995).
An important trait ensuring the success of C.
campestris Yunck. as a crop parasite is seed
dormancy (HutcHINSON & ASHTON 1980). It
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is parasite of several crops and weeds (PARKER
& RicHES 1993; HoLM et al. 1997). Its chemical
control is difficult, because of lack of selective
herbicides (DawsoN 1990) and tolerance
to broad-spectrum products e.g. glyphosate
(NADLER-HASSAR & RUBIN 2003).

Plant growth promoting rhizobacteria
(PGPR) are groups of bacteria that enhance
plant’s growth and yield, by producing various
plant growth promoting substances as well as
biofertilizers. Some common examples of PGPR
genera exhibiting plant growth promoting
activity  are:  Pseudomonas,  Azospirillum,
Azotobacter, Bacillus etc. It has been observed
that rhizobacteria can act against plants by
the production of phytotoxic substances like
cyanide (ALsTROM & BURNS 1989), indole-3-
acetic acid (LOPER & ScHROTH 1986) and
haterumalide A (GERHARDSON et al. 2001).
The use of rhizobacteria appears as a promising
alternative, since some of these microorganisms
can suppress the growth of specific plant species
(KREMER & Soutsst 2001; HoAGLAND 2001).
They can be used directly in soil as bioherbicides
(MazzoLa et al. 1995) or to produce active
metabolites against weeds.
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Table 1. Voucher information for examined Cuscuta species.

Species Collection data

C. campestris Yunk.
of the University of Guilan)

C. monogyna Vahl

C. europaea L.
University of Guilan)

Guilan: Between Rasht and Lashte—nesha, 5 m, 6.Jul.2012, Hadizadeh 4877 (Herbarium

Fars: Shiraz, Sm, 12.Sep.2012, Jafari 4878 (Herbarium of the University of Guilan)
Mazandaran: Javaherdeh, 1800m, 23.Jul.2013, Hadizadeh 4879 (Herbarium of the

Essential effects of PGPR on germination
and seedling growth of crops have been
studied by many researchers (RODELAS et al.
1999; EGAMBERDIYEVA 2007; CARVALHO
et al. 2007, 2011), while their effects on weed
species seed germination has been less studied
(VRBNICANIN et al. 2008 a, b, 2011). The main
aim of this study was the determination of the
effects of bacterial suspension on germination
of Cuscuta’s seed. This phenomenon could be
applied for non-chemical weed management
as bioherbicides.

Material and methods

Seeds of three  Cuscuta  species
(C. europaea L. C. monogyna Vahl and
C. campestris) were collected from a field for
evaluating effects of three different Bacillus
on seed germination. Voucher specimens are
kept at the Herbarium of University of Guilan
in Rasht, Iran (Tab. 1). Immediately before
germination, seeds were prepared by soaking
them in concentrated H SO, for 30 or 60 min,
(GAERTNER 1950). Seeds were then rinsed
three times with distilled water. Rhizobacteria
selected were: Bacillus licheniformis (PTCC:
1721), B. pumilus (PTCC: 1319) and
B. megaterium (PTCC: 1017). This species
used in the study were purchased from the
Iranian Research Organization for Science
& Technology. Control consisted of seeds
germinating in water. Incubation of weed
seeds was done with 24h old inocula with cell
concentration of 108 ml'. Twenty seeds of
Cuscuta were selected and placed in each Petri
dish and treated with solutions containing
the abovementioned bacterial inoculum. In
control, only water was added. In treatments,
S ml of solution containing different bacterial

media was added. Three dishes were used for
each treatment and control. Germination took
place in an incubator (Memmert) at 25°C in
the dark.

The seeds were considered to be
germinating at the moment of radicle
emergence. The number of germinated seeds
was recorded daily (germination rate), and the
final percentage of germination was measured
after 9 days.

Germination rate (sum of germination
per day) was calculated using the formula
described by MaGure (1962): M=nl/
t1+n2/t2+... +nx/tx, where nl, n2, ...nx are
the numbers of the germinated seeds at times
t1, t2, ..tx in days. Each experiment was
conducted three times. All data were processed
by analysis of variance (ANOVA) and means
were separated by least significant differences
(LSD, Tukey) test using statistical software
SPSS 17.

Results

The results of LSD analysis show that
seed germination of the C. monogyna and
C. campestris is inhibited by all three bacterial
species and also this analysis provides
significant difference between the treatments
and control. Seed germination of the
C. europaea is inhibited only by B. megaterium
and two other treatments had no effect on
seed germination of this species (Tab. 2). The
results of Tukey test showed that C. monogyna
was restraind more with B. pumilus (68.88%);
and C. campestris with B. megaterium (95.76%)
and B. pumilus (91.53%), while inhibitory
activities of the three bacterial species are
almost identical on C. europaea (Tab. 3).
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Table 2. Results of one-way ANOVA analysis LSD
for germination as a dependent variable: C - control;
B.l. - B. licheniformis; B.  megaterium;
B.p. — B. pumilus; T — treatment.

B.m. -

Species mT ()T Mean difference(I-])
C. monogyna  C Bl 8.52000*
B.p. 12.39333*
B.m. 4.33667*
C. campestris  C Bl 1.95333*
Bp. 2.81333*
B.m. 2.94333*
C. europaea C Bl 0.16667
Bp. 0.16667
B.m. 0.72000*

Note: * The mean difference is significant at the 0.05 level.

Discussion

In this study, effects of different Bacillus
suspension on seed germination of several
Cuscuta species were evaluated. Many studies
have already been carried out about these
microorganisms. It has been reported that
Bacillus spp. can promote germination and
growth of different plant species. It was found
that Bacillus species have variable effects on
seed germination. For example, VRBNICANIN
et al. (2011) found that Bacillus species have
variable effects (stimulative and inhibitory)
on the seed germination of Ambrosia. As well,
EGAMBERDIYEVA (2007) reported positive
effects of Bacillus on seed germination. It
was shown that the presence of B. pumilus
and B. licheniformis in the alder rhizosphere
promote its growth (PROBANZA et al. 1996;
GUTIERREZ-MANERO et al. 2001). Results
of this study confirm data of Sari¢ & Bozi¢
(2009) who found Bacillus to have inhibitory
effect on germination of C. campestris and
alfalfa, however, the effect of B. pumilus and
B. licheniformis was weak and irregular. It
was clearly observed that B. pumilus and
B. licheniformis do not inhibit the germination
of C. europaea while B. megaterium do it.

A number of previous studies have suggested
that B. pumilus can be used in bioherbicide
formulations (Jaran ToBacco INc. 1998).

They showed that only strain 55-30 (CARVALHO
et al. 2007) and strain 83-20 (CARVALHO et al.
2011) created phytotoxic effects in the lettuce
seed germination assay. Obviously, the present
results showed that B. pumillus inhibits seed
germination of C. monogyna and C. campestris
but has no effect on seed germination of
C. europaea.

The results of this study indicated that
B. megaterium inhibits seed germination of
three Cuscuta speices. Although B. megaterium
can present deleterious effects on weed
growth (KiMm & KrEMER 2005), lettuce seed
germination was not affected. However, the
reduction of both length and mass occurred for
wheat coleoptiles in contact with substances
produced by B. megaterium (CARVALHO et al.
2007,2011).

Studies showed different PGPR have
diverse (stimulative or inhibitory) effects on
germination of plant species, but it may not be
possible to extrapolate the results of these in
vitro studies to soil or rhizosphere conditions.
This is due to the influence of different
conditions in the soil (pH, microelements,
salinity) and on excretion of plant growth-
promoting substances by PGPR (NARrRuLA
& GupTa 1986). LATOUR et al. (1996)
demonstrated that rhizospheric bacteria can
have either beneficial effect or be deleterious
or neutral, depending on the bacterial species
and/or the crop.

This study shows that the most effective
bacteria can be selected on the basis of their
inhibitory effect on seed germination to be used
in weed control management.
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Table 3. Results of one-way ANOVA, Tukey test: C — control; B.l. — B. licheniformis; B.m. — B. megaterium;
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MOTH (GALLERIA MELLONELLA L.) CATERPILLARS BY
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Entomopathogenic fungi occur in habitats
of their host organisms i.e. in soil. Arthropods
— their potential hosts, are one of the biotic
factors affecting the occurrence and survival
of the fungi. Infection by entomopathogenic
organisms (fungi) of the test insect Galleria
mellonella L. was determined from pathological
changes in caterpillars. The effect of
incubation temperature on the development
of entomophages was accounted for during

© The Author(s), 2014

observations. The infection of caterpillars
by fungi was more effective at 25°C than
at 20°C. Four species of entomopathognic
fungi infecting caterpillars of the greater
wax moth (G. mellonella) were determined.
Entomopathogenic nematodes infecting the
insect were classified to family. Determined
relationships may vary in time. A set of similar
studies in the Mokotéw District is needed to
confirm the obtained results.
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THE INDUCTION OF TRITICUM AESTIVUM L. TOLERANCE
TO SEPTORIA TRITICI BY OXALIC ACID
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Abstract. The influence of fungus Septoria tritici on winter wheat ( Triticum aestivum) cultivars Polis ‘ka 90" and ‘Stolychna’

yield formation and plant development, as well as protective role of oxalic acid were studied in the field experiment. It

was shown that treatment by oxalic acid decreases the infected square of flag leaves, ears and stems in both varieties that

normalized plant development and reduced the yield loss. The usage of elicitors is the way to induce the plant immunity

of cereals and minimize the pesticide pollution of the environment.
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Introduction

Pathogenic fungus Septoria tritici Berk.
et M.A. Curtis is one of the major causes of
losses (10 to 50%) of wheat yield in Ukraine.
As an alternative of fungicide usage there
are biological methods of plant protection
which induce systemic resistance. This type
of resistance is based on induction of many
genes expression by substances pathogens
— biotic elicitors, and therefore it is non-
specific (IllakupoBa 2001). This allows
preservation of resources, compared to the
cost of the development of new genetically
resistant cultivars. Septoria tritici blotch is
caused by the fungus S. tritici. It is distributed
in all wheat-growing areas of the world and is a
serious problem in many regions (3AXAPEHKO
u dp. 2003). Septoria tritici blotch is the most
damaging when attacks the upper leaves and
heads of susceptible varieties late in the season.

Effective protection of wheat plants against
Septoria tritici blotch is an actual problem of
modern biology. It is important to identify
Septoria tritici blotch before spraying with a
fungicide because nutritional disorders such
as aluminum toxicity can be confused with
Septoria tritici blotch. Nowadays biogenic
elicitors are one of the most perspective
approaches decreasing crop losses under

© The Author(s), 2014

fungal infection, and they induce the systemic
plant immunity against fungal pathogens
(AMuTPHEB u dp. 2005; XKyK ma in. 2013;
JKyk 1 AMutpies 2013). The studies of oxalic
acid role in plant disease resistance are a hot
spot of modern cell biology (ToaL & JONES
1999). Oxalic acid is known as the general
physiological trait. The most of brown-rot
basidiomycetes, including Fomitopsis palustris
(Berk. et M.A. Curtis) Gilb. et Ryvarden
accumulate oxalic acid at greater concentrations
in culture fluid, whereas white-rot ones do not
accumulate because they metabolize and/or
decompose oxalic acid by various mechanisms.
Nevertheless, the white-rots were observed
to accumulate Ca-oxalate during wood decay
processes (KavyasHIMA & KATAYAMA 2002).
The plant synthesizes of oxalic acid must
coordinate the rate of synthesis with Ca,
its accumulation and crystal development
(FRANCESCHI & NAKATA 2005). There are
number of potential pathways for oxalic acid
biosynthesis in plant. This organic acid can
be formed through the oxidation of glycolate
and glyoxylate by the activity of glycolate
oxidase (Dumas et al. 1995; CessNA et al.
2000). These potential substrates can be
formed as a byproduct of photorespiration
in photosynthetically active tissues, and
glycolate oxidase, a peroxisomal enzyme, is
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Fig. 1. The grains of winter wheat cultivar Polis 'ka 90"
A - control; B - infected by winter wheat leaf blotch;
C - infected by winter wheat leaf blotch under oxalic acid
treatment.

fairly abundant in green tissues. Oxalate can
also be produced by the activity of isocitrate
lyase on isocitrate, and through oxidation of
oxaloacetate, although the enzyme is not known
and this has only been shown in a few tissues.
Finally, l-ascorbic acid is a substrate for oxalate
synthesis in a number of plant species, but the
enzyme(s) responsible for this pathway has not
been identified.

The aim of our research was to investigate
the role of oxalic acid in wheat plant tolerance
to Septoria tritici blotch in field experiment.

Material and methods

The winter wheat (Triticum aestivum L.)
cultivars ‘Polis'’ka 90" and ‘Stolychna’ were
grown in field conditions in Kyiv district
with the standard agriculture technique. The
soil was grey forest type. Polis’ka 90’ and
‘Stolychna’ were selected at NSC Institute
of Agriculture of NAASU. ‘Stolychna’ was
established by individual selection of hybrid
combination of crossing cultivars ‘Polis’ka
92’/’Kolosysta’/’Polis’ka 90". ‘Stolychna’ could
be more tolerant to fungal pathogens than
"Polis "ka 90

The 0.1 mM oxalic acid solution was
sprayed on wheat plants in booting phase.
After this plants were inoculated by S. tritici.
Oxalic acid has three chemical natures: it is as
proton and electron source, and a strong metal
chelator, despite its simple chemical formula
of (COOH)Z. Due to its unique multiple
chemical natures, it has been receiving much
attention for its various ecological qualities,
such as: (i) bioremediation of a wide variety of
organic pollutants with lignin biodegradation
systems; (ii) inactivation of copper-containing
wood preservatives by wood-rotting fungi;
(iii) detoxification of aluminum toxicity in Al-
resistant buckwheat; (iv) crop damage caused
by oxalic acid-producing phytopathogens; (v)
the biofertilizer effect of ectomycorrhizal fungi;
and (vi) being an electron source for nitrogen
fixation in symbiotic rhizobia in a legume plant
(LANE 2002).

The degree of infection was estimated on
Saari and Prescott scale in milky ripeness phase
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of grain development. The yield structure
analysis included plant height, grain quantity
in ear, flag leaf and ear length. The experiments
were repeated 3 times and data were statistically
analyzed by ANOVA.

Results and discussion

The fungus causes pale grey to dark brown
blotches on the leaves, and, in a lesser extent,
stems and ears (Fig. 1 B; Fig. 2 B; Fig. 3 B).
When the disease is severe, entire leaves may
be affected by disease lesions. The diagnostic
feature of Septoria tritici blotch is the presence
of black fruiting bodies (pycnidia) within
the blotches. These tiny black spots give
the blotches a characteristic speckled shape
(BaBAstHIT 1988).

Saari and Prescott scale has 9 points. It
is shown that oxalic acid decreased about
1-2 points of this scale in both winter wheat
varieties. The wheat leaves treated by oxalic
acid have decreasing about 10-15% of infected
square compared with untreated plants
(Fig. 1 C; Fig. 2 C; Fig. 3 C). Infected plants
have more fragile stem than control plants.

Effect of elicitors — oxalic acid — is increased
quantity of grains per ear and plant height in
cultivar ‘Stolychna’. In the more sensitive variety
‘Polis "ka 90’ treatment by oxalic acid stimulated
growth of flag leaf in infected plants. Oxalic acid
stimulated growth and development of winter
wheat cultivars ‘Polis "ka 90" and ‘Stolychna’.

Most fungus infection observed in
endospermal part of grains. The development
of fungal mycelium destroyed envelope of the
endosperm, the hyphae of the fungus penetrated
into the endosperm tissue to a considerable
depth and caused the formation of necrotic
spots. In plants that were infected with the
fungus in booting phase and treated by oxalic
acid the pathogen lesions were reduced (Fig. 1).
In grain endosperm the small dark spots were
detected, what indicates poor development of
fungal mycorrhizae and increased resistance to
penetration hyphae of the fungus to the grain
tissues of the wheat.

Oxalic acid treatment stimulated stem
growth under conditions of defeat fungal

Fig. 2. The ears of winter wheat cultivar ‘Polis ’ka 90”:
A - control; B - infected by winter wheat leaf blotch;
C - infected by winter wheat leaf blotch under oxalic acid

treatment.

pathogen agent because it can stimulate the
antioxidant defense system as it was shown in
our previous investigation (JKvk 1 AMUTPIEB
2013) The average length of wheat leaves,
height, and grain quantity were decreased
under Septoria tritici blotch but treatment
by oxalic acid increased these morphometric
parameters. This fact suggests that oxalic acid
has a good potential for practical application
as an elicitor. The data obtained suggest that
exogenic oxalic acid decreased the degree of leaf
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Fig. 2. The leaves of winter wheat cultivar ‘Polis ‘ka 90":

A - control; B - infected by winter wheat leaf blotch;
C - infected by winter wheat leaf blotch under oxalic acid
treatment.

damage and increased last leaf length, as well as
grain quantity.

Conclusions

1. It is shown that oxalic acid is effective
for decreasing growth and development of
fungal pathogen S. tritici under field conditions
and has a good potential for practical application
as an elicitor.

2. The treatment by oxalic acid decreases
the infected square of flag leaves.

3. Oxalic acid reduces the development

of fungal mycorrhizae, and increases resistance
to penetration of fungal hyphae into the grain
tissues of T. aestivum.
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THE STEM STRUCTURE OF TRITICUM AESTIVUM L.
UNDER DIFFERENT MINERAL NUTRITION
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Abstract. The effect of supplying of winter wheat ( Triticum aestivum L.) plants by nitrogen, phosphorus and potassium on

the main stem structure and plant productivity was studied for cultivars ‘Mironivska 808" and ‘Smuglyanka’. It was shown

that increased mineral nutrition causes increasing stem and central xylem vessels diameter on average of 1 mm. Increased

plant productivity was supported by increasing grains quantity per ear and mass of 1000 grains.
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Introduction

Productivity of wheat plants depends
from plant mineral nutrients supplying,
which significantly influences on growth and
development of winter wheat plants (HUANG et
al. 2007; MaxiNo 2011). Spikelet and flowers
formation, development and reduction are
closely connected with the level of mineral
nutrition of wheat plants (Bancar 2009).
Wheat grains are supplied by photoassimilates
during their growth not only from leaves
photosynthesis but also from stems stocks. The
size of stem upper internodes depends from the
content of carbohydrates assimilates stocks for
ear during grain filling. Effective photosynthesis
and carbohydrate reserve accumulation
significantly influence on final yield of wheat.
The quantity of carbohydrates preserved in
wheat stems defines grain mass, especially in
drought conditions resulting in early defoliation
(AssENG & HERWAARDEN 2007). Structure
of wheat stem is well known, but the effect
of mineral nutrition on stem parenchyma
development remains uninvestigated. Despite
the importance of stems structure it remains
little studied (ZwieNiecki & HOLBROOK
2009). Our previous studies showed that basic
mineral nutrients significantly effect on the
growth of the third, and predominantly on the
fourth and fifth internodes of winter wheat
© The Author(s), 2014

plants (Zuuk 2013). Significant support of
plant by mineral nutrition prolongates growth
of internodes up to the milky ripeness phase.
Under deficient nutrition the growth processes
in the internodes complete only in earing-
flowering phases. The aim of our work was to
study the influence of mineral nutrition on
stem tissue structure and winter wheat plants

productivity.
Material and methods

Winter wheat (Triticum aestivum L.)
cultivars ‘Mironivska 808" and ‘Smuglyanka’
were grown on mixture of soil and sand in pots
with a capacity of 7.5 kg. Optimal plant mineral
nutrition was N, P K . deficit supply was
N_P_K_. During milky ripeness phase the
part of the stem with segments of the fourth
internodes was isolated. Internodes’ segments
were placed in fixing mixture of Brodsky
(formalin:ethanol:acetic acid 3:1:0,5) for 24 h.
Then mixture exchanged to 70% ethanol. Parts
of stem internodes were removed from alcohol
and were sliced by blade to 0.5-1 mm cross-
sections, and then were photographed. On
cross-sections the diameter of stem and central
xylem vessels were measured. After maturing
the internodes and ears length, quantity of
grains in ear, and mass of 1000 grains were
measured. Different stages of grain development
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Fig. 1. Effect of mineral nutrition on stem development of wheat cultivar ‘Mironivska 808": A — deficient nutrition;
B - optimal nutrition.

were studied. Results were statistically analyzed
with ANOVA.

Results and discussion

Optimal mineral nutrition increased
the diameter of fourth internode in cultivar
‘Mironivska 808’ (Fig. 1).

Simultaneously the diameter of the central
xylem vessels was increased. The thickness
of the stem parenchyma increased slightly. In
cultivar ‘Smuglyanka’ the deficit of mineral
nutrients  increased  parenchyma  tissue
development, as well as reduced central xylem
vessel diameter (Fig. 2).

Size of central xylem vessels and stem
diameter increased under optimal mineral
nutrition of cultivar ‘Smuglyanka’. The stem
wall thickness slightly decreased but its length
significantly increased.

Developing of winter wheat grains under
optimal conditions is a series of stages that lead
to endosperm and the germ formation (Fig. 3).
Stopping grain development under deficit of
mineral nutrition usually occurs on early stages.
In these grains only small endosperm developes
and germ do not develops at all. These
undeveloped reduced grains are incapable for
germination.

Measurements of plant growth in milky
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Fig. 2. Effect of mineral nutrition on stem development of wheat cultivar ‘Smuglyanka’: A - deficient nutrition;
B - optimal nutrition.

ripeness phase showed increasing of fourth and
fifth internodes length under optimal mineral
nutrition of cultivars ‘Mironivska 808" and
‘Smuglyanca’ (Fig. 4).

However, stem diameter increasing reaches
approximately of 1 mm. Enhanced mineral
nutrition results in increasing the central xylem
vessels diameter, which supply and transport
water and assimilates from the root (Fig. 5).

Cultivar ~ ‘Smuglyanca’  showed  better
reaction on mineral nutrients in comparison
with  ‘Mironivska 808" during the pot
experiment. Investigation of stem structure of
various plants showed that increasing supply of
shoot by water and minerals leads to enhanced

development of vascular system, especially
xylem vessels (ZwiENIECKI & HOLBROOK
2009). Parenchyma development is important
for increasing carbohydrates reserves in the
stem. But increasing stem thickness does
not led to significant changes in features of
parenchyma. Stem diameter increasing in
cultivar ‘Smuglyanca’ was more significant
than in ‘Mironivska 808". Optimal supply
of reproductive organs by water, ions and
metabolites in these cultivars of winter wheat
increased formation and number of grains
per ear, and, as a result, of 1000 grains mass

(Tab. 1).
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Fig. 3. The development of wheat grains: A — normal development; B — undeveloped wheat grains.

Conclusions

It was ascertained that increasing supply of
winter wheat plants of cultivars ‘Mironivska 808’
and ‘Smuglyanca’ by nitrogen, phosphorus and
potassium during pot experiment stimulates
growth of the fourth and fifth internodes, as well
as increases stem and xylem vessels diameter.
Changes in stem morphology are correlated
with increasing plant productivity by increasing
number of grains per ear and their mass.
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Table 1. Effect of mineral nutrition on wheat yielding.

Cultivar, variant

Length of ear, cm

Quantity of spikelets Quantity of grains in 1000 grains mass, g

in ear ear
‘Mironivska 808’, 7,2£0,7 13£1 29+2 34,71+0,5
N32P3ZI<32
‘Smuglyanca’, 6,9+0,5 14+1 34+3 35,4+0,4
N32P32K32
‘Mironivska 808’, 7,5+0,4 14+1 35+3 38,8+0,5
N160P16OI<160
‘Smuglyanca’, 7,6%0,7 15+1 43+3 40,5+0,6
N, P K

160 160 160
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p-carotene is a precursor of vitamin A. It is
converted to vitamin A in the humans intestine
by the p-carotene-15,15-monooxygenase.
Vitamin A is essential to support vision, as
an antioxidant it protects the body from free
radicals, it helps to integrate the immune system,
as well as takes part in cellular differentiation
and proliferation. Vitamin A deficiency is a
major public health problem especially among
developing countries. Nyctalopia, commonly
known as ,Night Blindness” is one of the major
symptoms of Vitamin A deficiency (VAD).
Plants such as apricots, broccoli, carrots, and
sweet potatoes are rich in B-carotene. Some of
the plants are characterized by a higher content
of provitamin-A. Among vegetables rich sources
of P-carotene are: carrots, pumpkin, spinach,
lettuce, green peas, tomatoes, watercress,
broccoli and parsley leaves. Amongst fruits

© The Author(s), 2014

the highest content of B-carotene is in apricot,
cherry, sweet cherry, plum, orange and mango.

The aim of the present study was to analyze
available literature data of increasing the content
of B-carotene in genetically engineered rice. The
genetically modified cultivar contains additional
genes: PSY and CRTT thanks to which rice seed
endosperm contains [-carotene. Genetically
engineered rice with B-carotene is an effective
source of vitamin A, it contains approximately
30 pg B-carotene per 1 g.

Fortunately some of the advantages of
Genetically Modified Food give an opportunity
to reduce VAD worldwide, by introducing the
rice which has been genetically engineered to be
rich in B-carotene. The popularity of this plant
as an element of nutrition is simultaneously a
source of vitamin A.
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The genus Crataegus L. is one of the most
numerous genus in the plants’ world, including
more than 1200 species. The most common is
hawthorn monogyna (C. monogyna Jacq.). The
specie is native to Europe, northern Africa and
Southwestern Asia. It is common for polish
flora. C. oxyacantha L. (syn. C. laevigata (Poir.)
DC.) is rare to Poland, mostly found among the
Vistula valley and the San valley.

The aim of the present study was the
analysis of the impact of quercetin on humans
organisms, contained in the flowers of two
species of Crataegus, as well as its medical
applications.

Flowers of mentioned species contain
quercetin. Quercetin, is a plant-derived
flavonoid, which with its anti-inflammatory
and antioxidant properties has many medical
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applications. It has been effectively used
against a wide variety of diseases and therapies.
Due to its protective mechanisms it induces
cardioprotection against doxorubicin, which is
commonly used to treat neoplasms. Moreover
quercetin inhibits the cytochrome P-450 -
the subfamily of CYPIA enzymes involved
in the activation of many carcinogens, such
as polycyclic aromatic hydrocarbons and
heterocyclic amines. The antimicrobial and
antiinflammatory properties of quercetin were
evaluated positively against Helicobacter pylori,
as well as against viral proliferation (Polio,
Herpes simplex). More than that, the substance
was found to be antiallergenic by inhibition
of inflammatory activity of mast cells and
basophiles.
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MELISSA OFFICINALIS L. EXTRACT - AN EFFECTIVE REMEDY
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Lemon balm is the popular name of
Melissa officinalis L. Melissa comes from the
Greek word Mélissa meaning honeybee.
Within the species were distinguished three
subspecies: M. officinalis ssp. altissima Arcangeli,
M. officinalis ssp. officinalis, and M. officinalis
ssp. indora Boran. These are the plants from
Lamiaceae group, native to the Mediterranean,
but also widespread distributed in moderate
and subtropical climate regions.

M. officinalis is commonly used for nervous
complaints, lower abdominal disorders and
more recently in the treatment of Herpes
simplex lesions. Leaves are pharmacopeia
material. In the fresh herb a content of balm oil is
0.01-0.10% and in the dried leaves from 0.1% up
to 0.3%. The main components of M. officinalis
usually are: citronellal (approximately 40%
of content of balm oil), citral, neral, linalool,
flavonoids, chlorogenic, ferulic, rosmarinic (4%
of content of balm oil) and caffeic acid.

The aim of the study was to analyze the
literature date about the application of balm
extract and oil in the contemporary medicine.
The latest studies showed the evidence that
the alcoholic lemon balm leaves extract has
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antihyperlipidemic and antihyperglycemic
effects. Thus could be used for the treatment of
diabetes mellitus type 2 or dyslipidemia by the
activation of receptors PPAR playing the major
role in glucose and lipids metabolism. Another
importance of the lemon balm leaves extract
is its antiviral activity, owes to rosmarinic acid.
Melissa extract demonstrates high virucidal
activity even at very low concentrations; it
demonstrates low toxicity and inhibits HSV-1
attachment to host cells in vitro. The volatile oils
included in lemon balm inhibit the replication
of HSV-2. Moreover, the rosmarinic acid found
out to be cytotoxic against Human Colon
Cancer Cell Line. The substance contained in
an alcoholic extract from M. officinalis turned
out to be anti-proliferative and decrease in cell
number neoplasmatic cell population.

For all these reasons, lemon balm is a natural
herbal and effective remedy to heal disease
units. Although lemon balm has traditionally
been used due to its effects on nervous system,
it might be suitable for widespread application
in modern medicine giving the chance to
exploit the natural potentials of herbs.
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Medical cannabis is the dried flowers of
the female Cannabis sativa L. plant. Cannabis
contains a number of active elements, including
dronabinol (THC) and cannabidiol (CBD).
Dronabinol is usually the main ingredient.
The body’s own cannabinoid system has been
identified. The discovery of this system, which
comprises endocannabinoids and receptors,
confirmed that cannabis has a positive effect
on certain illnesses and conditions. Two types
of cannabinoid receptors have been identified:
CBI1 and CB2 receptors. The first type CB1 is
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mostly found in the central nervous system,
modulate pain. It also has an anti-emetic effect,
and has influence on the memory and the
motor system. The second type of receptors
CB2 is peripheral, and it is primarily found in
immune system cells and it is responsible for the
immunomodulatory effects of cannabinoids.
Medical cannabis can help in cases of the

neurodegeneration disorders, for example
Parkinson’s disease, Huntington’s Disease,
Amyotrophic  Lateral ~ Sclerosis.  Patients

generally tolerate medical cannabis well.
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COMPARISON OF ANATOMICAL CHARACTERISTICS OF LEAVES AND
FLOWERS OF CRATAEGUS AND SOME SPECIES OF ROSACEAE FAMILY

V.A. KiRYANOVA ! & E.U. BABAEVA 2

Abstract. The present work shows the results of microscopy of Crataegus sanguinea Pall. leaves with flowers (Crataegi flores

cum folia), which is considered as a perspective form of medicinal raw material, and the hypothetical plant adulterants
— Amelanchier ovalis Medik., Prunus subgen. Cerasus (Mill.) A. Gray, Pyrus communis L., Aronia melanocarpa (Michx.)
Elliott (Rosaceae). Parts of leaves and flowers of stated plants were subjected to anatomical investigation and comparative

studies. Microscopical characteristics of leaves and flowers, which make possible to distinguish Crataegus from other

species, were detected. The obtained data can be applied for the development of pharmacopoeial article “Crataegi Flores

cum folia” for the XITI edition of the Russian State Pharmacopoeia.
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Introduction

Preparations produced from medicinal raw
material of Crataegus are widely used in Russian
and foreign cardiology practice (RSP 1990).
Flowers and berries are permitted to medicinal
usage and drug production according to the
Russian State Pharmacopoeia XI (further -
RSP XI) (RSP 1990). We have observed that
the Russian manufacturers produce crude drug
named “Flowers Crataegi”, which is represented
as a mixture of flowers with leaves. This form of
raw material is concerned as substandard from
the point of the RSP XI, but in many foreign
countries this type of material is approved by
regulatory documentation (BP 2009).

The aim of the work is a comparison of
anatomical structure and identification of
distinctive features of Crataegus leaf and flower
and some representatives of the Rosaceae
family.

Material and methods

Dried flowers and leaves of Crataegus
sanguinea Pall, Amelanchier ovalis Medik.,
Prunus subgen. Cerasus (Mill.) A. Gray (Prunus
vulgaris (Mill.) Schur), Pyrus communis L.,
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Aronia melanocarpa (Michx.) Elliott were
collected and prepared in Moscow region
during mass-flowering period in May 2013.
Micropreparations were prepared and analyzed
according to the requirements of common
article of the RSP XI (RSP 1990) under
binocular microscope LOMO Micmed-1 with
the binocular AY-12 1,5x (ocular 10x, lenses
8x, 10x, 20x, 40x), binocular LOMO MCP-1.

Results and discussion

Petals

Epidermal cells of the C. sanguinea and other
observed plants are polygonal and sinuous
papillose cells. Some cells occur with thick
sides.

An absence of trichomes on epidermis
is a characteristic feature of the C. sanguinea
petal. Unicellular trichomes on the margin
and long waving unicellular fuzzes were found
on central epidermis of A. ovalis. Unicellular
thickwalled trichomes were detected on a
central epidermis of A. melanocarpa. Vascular
system of A. melanocarpa petals is associated
with insertions with a reddish content. At
the bottom of the P. communis petal single
unicellular trichomes were disclosed.
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Single druses of calcium oxalate in petal
mesophyll were noticed as a character of
A. ovalis.

Sepals

All samples of sepals have anomocytic type
of stomatal apparatus. Long thin unicellular
tapering trichomes surrounded by a rosette of
S cells on lower epidermis of C. sanguinea. The
sepal of A. ovalis and A. melanocarpa are densely
pubescent with smooth thick unicellular
hairs. Lower epidermis of P. communis sepals
abundantly covered with simple smooth
unicellular trichomes with reddish content.

There are large multicellular sedentary
glandules with brown insertions on the margin
of C. sanguinea sepal. Mesophyll of A. ovalis
sepal contains vessels with brownish fluid.
Groups of large glandules with multicellular
head and multicellular stalk with reddish
content occur on the margin of P. communis
sepal. Large multicellular spherical glandules
occur in sepal margin of A. melanocarpa.

Clusters of calcium oxalate are represented
as druses and prismatic crystals associated
with veins in C. sanguinea. There are numerous
amounts of druses in mesophyll of A. ovalis.
and Prunus subgen. Cerasus sepals. Druses in
A. ovalis were also situated nearby large veins.
Mesophyll of P. communis contains clusters of
prismatic crystals of calcium oxalate.

Leafblades

The leaves of observed species are found to
have anomocytic type of stomatal apparatus
and long striations of cuticle. Upper epidermis
of C. sanguinea leaf blade consists of polygonal
cells, and thick-walled tapering unicellular
trichomes surrounded with rosette of 6-8
epidermal cells were seen close to veins. The
margin and the lower epidermis of leaf blade are
abundantly covered by long tapering unicellular
hairs. The basement of the trichomes extend
slightly above the level of the epidermis.

On the lower epidermis of A. ovalis leaf
long single thick unicellular trichomes were
detected. The leaf basement is more pubescent
than the margin. A. melanocarpa is covered

by short straight thick-walled hairs with
brownish insertions on the lower epidermis.
The margin of leaf is covered by long unicellular
curved trichomes. Prunus subgen. Cerasus
and P. communis leaves are covered with long
unicellular trichomes on the lower epidermis.

Leaf blades of C. sanguinea, A. melanocarpa
and A. ovalis contain brownish fluid in
mesophyll associated with veins.

On the top of A. ovalis leaves large
multicellular ~ glandules ~ were  found.
Multicellular sessile glandules are situated on
denticles of A. melanocarpa leaf margin. Groups
of glandules appear on margin of P. communis
leaf.

The margin of Prunus subgen. Cerasus leaf is
found to have red sedentary spherical glandules
with multicellular head.

Calcium oxalate occurs as clusters of
druses and prismatic crystals in C. sanguinea
mesophyll. A. ovalis, A. melanocarpa and Prunus
subgen. Cerasus contain only druses. Druses
of A. melanocarpa leaf appear in sporadical
manner, while druses of Prunus subgen. Cerasus
form large clusters in mesophyll. Druses of
A. ovalis are associated with veins. Numerous
clusters of druses and prismatic crystals were
found in mesophyll of P. communis.

Conclusions

Diagnostic ~ anatomical  characteristics
of flowers and leaves of Crataegus and the
hypothetical plant adulterants were detected.
The pubescence character, the form, the size
of trichomes and glandules and the form of
calcium oxalate crystalls are the principal
features, which make possible to distinguish
these species.
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SOME PLANTS FROM ASTERACEAE FAMILY
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Abstract. In the present paper are represented morphological studies on determination of weight of 1000 achenes, and

sieve analysis of fruits of some plants from Asteraceae family (Arctium lappa L., Leuzea carthamoides (Willd.) D.C, Inula
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Introduction

Many plants from Asteraceae family are
the source for various kinds of medicinal raw
material, of which produce substances for
drugs. These plants are cultivated increasingly
to obtain the required number of high
quality medicinal raw material in the Russian
Federation. Some of them are not found in the
flora of Russia, harvesting of other plants in
the wild do not deliver the required number
of medicinal raw material corresponding to
regulatory documentation. Plants from the
Asteraceae family propagate, excepting Arnica
foliosa Nutt., sowing achenes.

The formation of the insurance fund of
seed sown is the integral part of agricultural
technology of cultivation in the event of death
(adverse weather conditions, the mass death of
seedlings from pests, etc.). However, quite often
this fund remains unclaimed. It is known that
Asteraceae fruits reserve nutrient such as fatty
oils. Therefore, unclaimed achenes could be a
source of receipt, medicinal raw material. For
some plants, this oils are obtained and studied
(Sylibi mariani achenes — drug “Natursil”).
However, for the remaining Asteraceae fruits
this work was not carried out, or it just begun
(DEMIN 2010; VANDISHEV et al. 2009).

The aim of work is to study the outward
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signs of some Asteraceae fruits as medicinal
raw material, 1000 pieces mass determination,
holding a sieve analysis, as well as the study of
its lipid complex.

Material and methods

Achenes of Arctium lappa L. Leuzea
carthamoides (Willd.) DC., Inula helenium L.,
Echinacea purpurea Moench. and Calendula
officinalis L. have been studied. During these
investigations  binocular LOMO MCP-1,
metal sieve (020012 mm) with lid and tray,
chloroform, and 95% ethanol were applied.

Results and discussion

We  supplemented and  corrected
morphological description of some Asteraceae
achenes compared to State  Standart
P 51096-97. For example, the pappus on the top
of achenes is interpreted as a stamen filaments,
whereas this residue of cup. We spent a sieve
analysis of some Asteraceae achenes. Achenes
of A. lappa passed through a sieve with a hole
diameter of 5.0 mm — 56.2%, of which have
passed through a sieve with a hole diameter of
3.0 mm - 54.0%, and 2.0 mm - 31.9%. Other
fruit size is between S and 7 mm.

Sieve analysis of L. carthamoides achenes
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showed that they are fairly uniform in size.
Fruits that have passed through a sieve with
hole diameter of 3 mm was 8.77%, the other is
in the range between 3 and 5 mm. Sieve analysis
of I helenium achenes showed that almost all of
them pass through a sieve with hole diameter of
2.0 mm (99.79%). Sieve with a hole diameter
of 1.0 mm skips 97.18% and 0.8 mm - 76.47%
achenes. Sieve analysis of E. purpurea achenes
showed that 96.1% achenes passed through a
sieve with hole diameter of 3.0 mm, 56.8% -
through a sieve with hole diameter of 2.0 mm,
the other fruits were in the range between 2 and
1 mm.

Fruits of C. officinalis are characterized by
heterocarpy. Present achenes have varying
degree of arcuate (sickle-shaped, arched,
curved, hook) with spikes or wing-like
outgrowths. Sickle achenes up to 3 cm, arched -
up to 1.8 cm, hook-like — up to 1 cm. Spikes are
outgrowths of the middle part exokarp. They
are located on the convex side of the fetus in
two rows along its dorsal part. There are sickle
fruits without spines, which have on the sides of
the dorsal wing-like outgrowths of exocarpium.
Ventral side of fruit is pubescent. Sieve analysis
of C. officinalis fruits: 77.92% of achenes passed
through a sieve with hole diameter of 7.0 mm,
44.63% — through the 5.0 mm, 2.73% - through
the 3.0 mm.

Weight of 1000 achenes is: A. lappa
95 £ 0,3 g, L. carthamoides 14,8 + 3,0 g,
I helenium 2,0 = 0,2 g, E. purpurea 3,6 £ 0,03 g,
C. officinalis 20.5+2,1 g.

We have obtained lipid complex from
C. officinalis achenes. The dry residual was 14%,
ethanol-soluble complex (95%) represents
1.8% and water-soluble complex — 1.1%.

Conclusions

The external features of the fruits of
some representatives from Asteraceae family
(A. lappa, L. carthamoides, I helenium,
E. purpurea, C. officinalis) were described or
clarified. They were analysed in the view of using
as possible medicinal raw material — source
of fatty oils. Sieve analysis was carried out to
determine the mass of 1000 achenes. Lipid,
ethanol and water complexes were obtained.
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MOPO®OAOTHUA MUKPOCTPOBHMAOB
ITIOAPOAA SABINA POAA JUNIPERUS

EAEHA B. AHTOHOBA

AnHoTanma. MopoAoro-aHATOMHYECKHE HCCAGAOBAHHMS MYXCKHX CTPOOHMAOB MOMOKEBEABHHMKOB IPOBEACHBI Ha

CBEXXEM MaTe€pHaAe. PaCCMOTpeHbI H3MEHEHHS OKPACKH CIIOPAHTHEB, IIPOIIECC IBIACHHA. yCTaHOBAeHHO, YTO KOANYIECTBO

MHKPOCIIOPAHTHEeB 3aBUCHT OT PACIIOAOXKEHHS MUKPOCTIOPOPUAAOB B CTpobHUAE.

Karouessre caoBa: Juniperus, Sabing, MUKpOCTPO6HA, MUKPOCIOPOHUAA, MUKPOCIIOPAHTHIA, [IBIACHHE
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BBeapenne

BaxHpIil 9Tanm B JKM3HU PACTHTEABHOIO
OpraHM3Ma — OTO TeHepaTUBHOE pa3BUTHeE.
VIMeHHO MO3TOMY OHOAOTHSI PElpOAYKTHUBHBIX
OpPraHOB  BCerpa  IPUBAEKAeT  BHHMMAHHUE
uccaepoBareseil. Ilo-mpexkHeMy — aKTyaAbHbI
caoBa K. Aunnes: «IIpupopa Hamboree
YAMBHTEABHA B MAAOM>.

MaTepHaAbI H METOABI HCCACAOBAHHUI

B xauecTBe 06'bEKTOB OBIAU BHIOPAHDBI BUADI
Juniperus L. moapoaa Sabina (Spach) Gaussen:
J. sabina L., ]. virginiana L., ]. chinensis L.
Mop¢oaoro-aHaTOMUYECKHe  HCCACAOBAHU
MHUKPOCTPOOHAOB MOJOKEBEABHHKOB
IPOBOAMAM HAa CBEXeM MaTepHase IpH
momomu Mukpockoma MBC-2, yseanuenue
x56. O6pasusl Opaau depes 2-3 AHsI, B [IEPHOA
IbIAeHHS — exXeAHeBHO. OKpacKy COCTaBHBIX
KOMIIOHEHTOB MHKPOCTPOOUAOB OIHCHIBAAH IIO
mkaae 1BetoB (BOHAAPLIEB 1954).

PeSyAI)TaTbI H X 06CY)KACHH6

OcHoBHBIE TPOIECCH IO 3aAOXKEHHIO U
PasBUTHIO T€HEPATHBHON C{ephl MPOUCXOAAT
B oA, IIPEAIIeCTBYIOIIHI TIBIAEHUIO.
3a4aTKM MYXKCKHX CTPOOHAOB IO  I[BETY
TPYAHO OTAMMYHMBI OT II00E€rOB, TOABKO Y
J. virginiana 4yTb CBeTAee APYIHX IOOeros
© The Author(s), 2014

(Autonosa 1993). B
pacTeHHs YXOAAT C yXe CPOPMHPOBAHHBIMHU
muxpocrpobmaamu. ITosToMy B KOHIje MapTa
OTMe4aeTCsl HabyxaHye reHepaTUBHBIX MOYEK, a
B ampeAe IMPOMCXOAUT nbiseHHe. Paza mpiaeHMs
PpaHblIIe OIIPeAEASIETCS Y BUAOB Ioapoaa Sabina.

Muxpocnopoduaabl  OKpyraort  GopMblL
IIser MHKpOCHOPOPUAAOB:  6AEAHO-OYPBIL,
1o kpato — kopuuHessbiit (J. sabina, J. chinensis);
NOAHOCTBIO ~ KopuuHeBbt  (J.  virginiana).
Hapyxsas ©u BHYTpeHHSS IIOBEPXHOCTH
criopouaaa baectsmue y J. sabina, J. virginiana;
¢ HeOOABIINM BOCKOBBIM HAA€TOM — ¥ J. chinensis.
ITo cTpykType moBepxHOCTEH CIOPOPHUAA CXOXK
C YemryeBUAHOHM xBoell. MexAy HapyXHOH H
BHYTpeHHell CTOPOHAMH CIIOPOQUAAA UMEeTCs
HeOOABIIasT BO3AYXOHOCHASI IOAOCTb. Kpas
cmopoduAasa TOHKHeE, IAeHYaThle. Baaropaps
TaKOM <«KaeMKe>» MHUKPOCIOPOQHAABI IAOTHO
HAAETAIOT APYT Ha APYTa, HAAGXKHO 3aKpbIBas
criopanrun. ITocepearHe BBITYKAON Hapy>KHOM
CTOPOHBI ~MHUKpOCIopoduasa J. virginiana
UMeeTcss He0GOAbINas BMSTHHA. Bepxwmit
Kpail MHUKPOCIOPOQHAAA TIOIAAAeT KaK pa3
B 9Ty SMOYKY BBIIIEACXKAIIETO CIIOPOQHUAAA.
Cropo¢uas COeAHHSETCS C OCBIO CTPOOHAA
IIPY ITOMOIIM TIOAOH BHYTpH HOXKHU. C HIDKHeH
CTOPOHBI HOXKM IIAOTHO APYr K APYry U 3a
CYeT 9TOTO HEMHOIO CIIAIOCHYTble C OOKOB
pacmoaaralorcs  3-4  OKPYTABIX — CHASYHX
MHKpocrnopasrus. [Ipukpenasiorcs cropanruu
Ha  u3rube  BHYTpeHHeHl  IIOBEPXHOCTH

3UMHHNA  ITOKOH
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cropopussa B HOXKy (] virginiana) wuam
ayrp mwke (J. sabina, . chinensis). Oxpacka
CIIOPaHTHs TIEMeABHO-CEPOrO I1jBETa, B MecTe
MPUKPENACHUS. — HEMHOro ¢ >earmsHoi. K
MOMEHTY TIbIA€HHS CIOPAHIUH 30AOTHCTO-
JKEATOro IBera. MUKpOCIOpaHIHeB 6oAble
Ha MHKPOCIOPOQHAAAX, PACIOAOKEHHBIX B
OCHOBaHHH cTpobuAa. B pesyabrare pocra ocu
CTpOOMAQ HOXKA CIIOPOPUAAOB PACIIOAATAETCS
He MepIEeHAUKYASPHO, & HAKAOHHO BHH3 K OCH

crpobuaa.

Muxkpocnopoduaast Pa3ABUTaIOTC.
Ifeap Ha CIOpPAHIMSIX OOPA3yeTCsl IPOAOABHO,
packpbiBaeTcsi K ocu  crpobuaa. Ilosxe
APYTHX PacXOXXA€HHEe MHUKPOCIOPOPHUAAOB

Ha0AtopaeTcs y J. chinensis. BosaymiHbre oToKH
CBOOOAHO IIPOXOAST Uepe3 KPOHY Hap M IIOA

MHUKPOCIOPOQHAAAMY, ~ YTO  CIOCOGCTBYeT
KOAebaTeAbHOMY, IPU AYHOBEHHHM  BeTpa,
0CBOOOXKACHUIO u adPexTHBHOMY

pacmpocTpaHenuto NbiAbbL [IbiAbIla HauMHaeT
BBICHIIIATBCS M3 CIIOpAaHTHEB B OCHOBaHHH

cTpobraa M C  OCBEUIEHHOM  COAHI|EM
CTOpOHbL. ~Bepxnue MHKpOCIOpPOQMAABI B
IIOCAGAHIOI0  OYepPeAb  OCBOOOXKAAIOTCS — OT

IBIABIIBL. MUKPOCTPOOHABI CTAHOBSTCSI TEMHO-
kopuyHeBbIMH. OCb M MHKPOCIHOPOQHAABI
3aCBIXaIOT.

ITocae OIlaAeHHUS MHKpPOCTpOOHAQ
6oxoBou mober J. chinensis >xeAteer, 3aChIXaer,
OIAAQET, T.e. SAUMUHHUPYeTCs.. Y J. sabina u
J. virginiana 6OKOBOM IMOGer MmOCAe OIAAEHMUS
MHUKpOCTpOOHAQ BO30OHOBASIET pocr.
ITpoucxopuT 9TO cCAepyromuMm obOpasoM. B
HayaAe HIOHsS Ha OOKOBOM Iobere, HeCyIIUM
MUKPOCTPOOHA,  OOHApyXXHBaeTcsi  OdYeHb
MAaA€HbKas, HOKprTafI ABYM}I 3€ACHBIMHU
JelrysiMY, sieBUAHOM ¢opmbl mouveuka. Ilo
Mepe pOCTa IIOYKH CTPOOHA OTKAOHSIETCS
B cropoHy. Ochb MHKpPOCTPOOHAZ B MecTe
IpUKpeNAeHUss K [OOery  CTaHOBUTCS
TBeppoit. Ilpu mopeiBax BeTpa BHICOXIIHH,
PACIIOAOXKEHHBII ~ HAKAOHHO K mobery
MUKPOCTPOGHA AErKO OTPBIBAETCS U OIMAAAET.
DyHKIMSA MYXCKHX PAacTeHHH B IIOAOBOM
BO300HOBAEHHY 3aKAHINUBAETCSI OIIBIACHHEM.

IInTupyemMble HCTOYHHKH

AnToHOoBA E.B. 1993. PassuTne cCTpo6HAOB U IpOIjecC
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MICROSTROBILES MORPHOLOGY IN JUNIPERUS SUBGEN. SABINA

ELENA ANTONOVA

Abstract. Morphological and anatomical investigations on male strobiles of Juniperus subgen. Sabina were carried out

using of fresh material. Changes and varieties in coloration of microsporangia, as well as anthesis were studied. It was

ascertained that number of microsporangia correlates with the position of sporophylles in strobile.

Key words: Juniperus, Sabina, microstrobile, microsporophyll, microsporangium, anthesis
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MOPO®OAOTHA IIBIABIIBI BUAOB POAA MALUS MILL.

HprunA H. AbSIKOBA

Annoranust. [TpoBeaeHO HCCAeAOBaHHE MOP(OAOTHH MBIABIIbI HEKOTOPBIX BUAOB popa Malus Mill. (Rosaceae). Bce Bupbt
XapaKTePHU3YIOTCS TPeXOOPO3AHO IIBIABLIOM, HO PA3AMYHbI 110 Pa3Mepy 1 OKpacKe.

Karouessie caoBa: Malus, Rosaceae, MOPYOAOT IS IIBIABLIBL

Maiixonckuii 20cydapcmeenHblil mexrorozudeckuti ynusepcumen, yA. nousudyasvuas, 2, 2. Maiixon, 385007, Pecnybauka

Advizes, Poccuiickas Qedepayus; djakova_irina@rambler.ru
BBeaenne

Poa Malus Mill. mpuHasAexuT K ceMencTBY

posonBeTHbIX,  moAceMericTBa  Maloideae.
MsyyeHnneM BHAOB  SIOAOHD  3aHMMAAUCDH
MHOTHe Yy4YeHble BO BceM Mupe. Haspanue

poaa Obma0 mpepasokeHo Tournefort, sarem
AunHelt 00BEAVHNA SOAOHIO, TPYLIY U CAUBY
B oAuH pop Pyrus, a Miller BoccTanoBua
CaMOCTOSITEABHOCTD POAQ 516A0HD. C H3ydeHneM
U OIMCAaHHMEM HOBBIX (OPM H BHAOB DPOA
IOIIOAHSACS HOBBIMHM  TakcoHamu. Hawaao
H3y4eHHIO BHAOBOTO COCTaBa s10A0Hb Poccum
moaokman  ITanacc, Aepabyp, Ilamkesuy,
OrpoMHyI0 pabory 1mpoBea AaHreHpeAbp
(TToHOMAPEHKO 1993).

Boasmmass koaseknms BHAOB popa Malus
umeercs B bBorammueckom caay Iloabckoi
akapemun Hayk (Bapmasa) (Dzrusiak 2004),
B Boranmueckom caay MI'Y (Mocksa, Poccus),
B Borannueckom caay Ilerpa Beankoro (Cankr-
ITetep6ypr, Poccus), Ha Mailkonckoit ombITHO#
craurmu BUP, (Pecriy6auxa Appires, Poccus).

B pa6ore NAZERI JONEGHANI (2008)
paccMoTpeHa MOpP$OAOTHS IBIABLIEI 19 BHAOB
poaa Malus B3sThIX U3 repbapus Becemuproro
myses B Awusepmyae (Beamxobpuranus),
IpeACTaBAeHbI  (GOTOrpaduu ¥ IIPUBEACHDI
pasMephl TIBIABIIEBBIX 3epeH. ABTOP AeAaeT
BBIBOA, 4YTO CPEAHHMH pasMep IIBIABIIEBBIX
3epeH IIOKa3bIBAeT 3HAYMTEABHBIC PASAMYM
MEXAY BHAAMH, CTPYKTYypa SK3HHBI Taloke He
OAMHAKOBA.

Hsyuenuem
© The Author(s), 2014

MOP(OAOTHH  TIBIABIIEBBIX

3epeH BHAOB popaa Malus 3ammmaance Li
Xiao-lei ¢ coasropamu (L1 et al. 2008), onu
00CAeAOBAAM CEMHAALIATh BHAOB M ABAALlaTh
IITh KYABTHBApOB popa Malus us TTexunckoro
0OTAaHMYECKOTO Capd, M OOBEAMHHAH HX B
TPYIIbl METOAOM KAACTEPHOrO aHAAM3a IIO
CXOXXeCTH CTPOEHHS OK3HMHbBL Tak e aBTOpHI
OTMEYAIOT, YTO 3HAYEHM OTHONICHHUS IOASIPHOH
ocu k akBaropuaabHoit ocu (P/E) moryT 6biTh
HCIIOAB30BAHbI B KAYeCTBE BAXKHOTO ITOKA3ATeAS
UACHTUHKAIMK MyTaHTHBIX BHAOB M aHAAHM3A
O0IIMX YepT 1 XapaKTePHUCTUKHU IPEACTABUTEAEH
Malus.

IJeApto HAmero MCCAGAOBAHMSA SBASAOCH
YyTOYHEHME M AOIIOAHEHHE CBEACHHMH IO
MOP$OAOTHH IIBIABIIBI BHAOB poaa Malus.

MartepnaAbl H METOABI HCCACAOBAHUH

HccaepoBaTeabckast paboTa IPOBOAMAACH
B Dorammyeckom  capy  AABITeHCKOro
TOCYAQPCTBEHHOTO YHUBEpCHUTETa
PACIIOAOKEHHOTO B OKPECTHOCTSIX XyTopa
Kpacubiit mocT Tyabckoro paitoHa Pecrrybanku
Appires. Paiion pacnoaoxeH B 18 kM oT T.
Maiikoma B AecocremHoM mosice Kybarckoro
BApMAHTa  MOSCHOCTH  Ha  XOAMHCTOH
npeAropHoit pasuuHe (238 M HY.M.), K OTO-
BOCTOKy 0T MeaoBoro xpe6ra KaBkasckux rop.
Koopaunarer 44°20 c.m. 1 38°42 " B.A.

OObeKkTaMi ~ HCCAEAOBAHESI  SIBASIAUCH
caepyromue BUABL Malus: M. baccata (L.)
Borkh., M. sylvestris Mill., M. orientalis Uglitzk.,
M. cerasifera Spach, M. xpurpurea (Barbier et
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Ta6a. 1 Mopoarorndeckrie MPU3HAKHY IIBIABLIEBBIX 3epeH BUAOB Malus.

Table 1. Morphological features of pollen grains of Malus species.

Aauna noaspuoit ocu, pm (P)  Dxsaropuaasusiit anamerp, pm (E)  Ornomenue

Ne  Hassanue

)?i'Sx min-max )?in min-max P/E
1 M. sieboldii cv. ‘Cnapmar’  50,3£1,0 47,9-52,8 26,0£0,8 24,4-28,5 1,9+0,0
2 M. xXpurpurea 39,0+1,7 34,7-43,3 29,7+0,7 28,0-31,6 1,3£0,1
3 M.xscheideckeri 35,6+1,6 28,9-42,2 25,3+0,7 22,5-28,2 1,4%0,1
4 M. sylvestris 44,8+1,1 42,0-47,5 24,3%1,3 20,9-27,7 1,9£0,1
S M. orientalis 40,042,0 31,2488  24,2+12 19,2-29,3 1,740,1
6 M. baccata 37,1£1,5 30,8-43,4 18,7+1,0 14,3-23,3 2,0£0,2
7 M. cerasifera 40,4+0,8 39,5-41,4 17,21,0 14,0-20,6 2,340,1

Cie) Rehder, M. xscheideckeri Spith ex Zabel,
M. sieboldii (Regel) Rehder cv. ‘Cnapma’.

C mOMOWmbIO CBETOBOTO ~ MHKPOCKOIA
M MHUKDPOMeTPa MBI H3YYaAH MOPPOAOTHIO
TIBIABIIB, AAHHY TIOASIPHO# ocw,
9KBATOPUAABHDII AMAMETP, OTHONIEHHE AAMHBI
K mupuHe, KOIQQUIMEHT BapHAMH OTUX
TIPH3HAKOB BHAOB popa Malus.

Pe3yAbTaThI H HX 00CYKACHHE

ITb1abITeBBIC 3epHa H3y4aeMbIX
HPEACTABUTEACH POAA MMEIOT JAAUNTHYECKYIO
dopMmy, TpexOOpO3AHBIE, KaxkAas OOpo3pa
MPOCTHPAETCSI MOYTHU Ha BCIO AAHUHY IBIABIIEBOTO
sepHa. DBoposabl AAMHHBIE, Kpas 60po3p
YeTKHe U POBHbIe. Pa3Mephl IBIABIIEBBIX 3€PeH
M3yUeHHBIX BHAOB IIpPeACTaBAeHBI B Taba. 1.
CpeaHUIT pasMep AAMHBI IIbIABIIEBBIX 3€peH
Koaebaercst ot 35,6 ym Ao 50,3 pm ¥ B mUpHHY
or 17,2 ym a0 29,7 ym. OTHOImEHNE AAMHBI K
mupuHe u3MeHseTcs ¢ 1,3 Ao 2,6. Kpynnaefimas
CpeAHsIT AAMHA IBIABLBL Yy M.  sieboldii
(50,3+1,0 pm), M. cerasifera (45,1+1,8 pm),
a HAUMEHDIIAsl CPeAHSS AAMHA IbIAbIIA § M.
xscheideckeri (35,6+1,6 um). Kpynneitmas
CpeAHsisi WIMpMHA INBIABLBL y M. Xpurpurea
(29,7+0,7 p.m), a HauMeHbwmas y M. cerasifera
(17,1£1,0 pm). OvuepraHus MBIABLIEBDIX
3epeH B IIOASIDHOM IOAOXKEHHMH OKpPYTABIE
U TPEeXAONACTHbIE, a B OKBATOPHAABHOM -
OKpYTABIE.

Y M. sieboldii cv. ‘Cnapman’ mblabljeBble
3epHA B CyXOM COCTOSIHUM YyTb BBITSIHYTBIE,
OKpPYTAOH GOPMBI, TAAAKHE, AUMOHHOTIO IIBETa.

AAVHA CyXuX IIBIABIIEBBIX 3€peH COCTaBASIET
50,3£1,0 pm xoodpduuument sapuanun (CV)
pasen 4,2%, mupuna — 26£0,8 yum, CV=11,7%.
(Taba. 1). Y aanHOro copra camas 6oablnas
IIBIABIIA U3 BCEX M3yUYeHHBIX BHAOB. OTHOIIeHne
P/E cocTaBaser 1,9.

Y M. Xpurpurea ¢opMa IbIABIIEBBIX 3epHEH
B CYXOM COCTOSHHU BBITSIHYTas, OKpacKa
KeATas. MAAMHA CYXHX TIBDIABIIEBBIX 3epeH
cocrasager 39,0+1,7 ym, CV=9,6%, mupuxa
- 29,7%0,7 pym, CV=5,3%. OtHomenue P/E
cocrasasier 1,3.

Y M. xscheideckeri mblAbLieBbIe  3epHa
FIMEIOT JKEATYK) OKDACKy, 4yTb BBITSIHYTbIE,
OKpyrAble.  AAWHA  IIBIABLIEBBIX  3€peH

cocrasager 35,6+1,6 ym, CV=6,2%, mupuna —
25,3%0,7 ym, CV=3,7%.

M. baccata - ¢$opma IBIABLIEBBIX 3epeH
IPOAOATOBATas, TAAAKAs, HMeeT PO3OBBIH
OTTEHOK. AAMHA CYXHUX TIIBIABLIEBBIX 3epeH
cocrasager 37,1+1,5 ym, CV=5,6%, mupuna —
18,7+1,0 um, CV=7,7%.

M. cerasifera — Qopma IBIABLIEBBIX 3epeH
IMPOAOATOBATasl, C 3€A€HOBATHIM OTTEHKOM.
AAVHA CyXuX IIBIABIIEBBIX 3epeH COCTaBASIET
40,4£0,8 pm, CV=0,8%, mupuna — 17,2 um,
CV=6,3%.

M. sylvestris — opma IIBIABLIEBBIX 3epeH
BBITSIHYTasl,  OKpacka  >KeATO-KOPHYHEeBasL.
AAVHA CyXuX IIBIABLIEBBIX 3epeH COCTaBASIET
44,8+1,1 pm, CV=53%, wmpuna -
24,2+1,3 ym, CV=12,1%.

M. orientalis — opMa NBIABLIEBBIX 3epeH
OBaAbHAsl, C PO3OBaTBIM OTTEHKOM. AAMHA
IbIAbLIEBBIX 3epeH cocraBasger 40,0+0,8 pm,
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Puc. 1. Tpaduk cpepHHMX 3HaueHMIT MOPPOAOTOYECKUX IIOKasareAed mbiabupl: 1 — M. sieboldii cv. ‘Cnapman’;
2 — M. xpurpurea; 3 — M. xscheideckeri; 4 — M. sylvestris; S — M. orientalis; 6 — M. baccata; 7 — M. cerasifera.

Fig. 1. Plot of mean values of morphological threates: 1 — M. sieboldii cv. ‘Cnapman’; 2 — M. Xpurpurea; 3 — M. Xscheideckeri;
4 — M. sylvestris; S — M. orientalis; 6 — M. baccata; 7 — M. cerasifera.

CV=7,2%, mupuna — 24,2+1,2 ym, CV=6,9%.

Ha Puc. 1 mpeacTaBaeHbl CpepHye 3HAYEHNUS
pasMepa AAUHBI U IIMPUHBI [IbIABLIEBBIX 3€peH.
Y M. xpurpurea u M. Xscheideckeri HaumeHblIee
sHauenue orHomenus P/E cocrasaser 1,3-1,4,
a GopMa IBIABLIBI H0AEe OKPYTAASL.

B pesyAbraTe HCCAEAOBAHUS CAEAAAY BBIBOA,
9TO MEXAY BHAAMH CYILIECTBYeT PasAMYMA IO
pasMepy U OKpacKy IbIABLIEBBIX 3€PeH, HO
TpexOOpO3AHASL IIBIABLIA XapaKTePHA AAS BCexX
U3y4eHHBIX BUAOB popaa Malus. Cpearuii pasmep
IIBIABLIEBBIX 3€PEH IIOKA3bIBAET 3HAYUTEAbHbIE
PasAMYMA MEXAy BHAAMH, a I[IPEACTABHTEAU
M. sieboldii wumeror HamboAbmMIT pasMep
IbIAbLIEBbIX 3epeH. CAeAyeT OTMETHTh, 9TO Y
BCEX BHAOB OTMeYaeTcs AeQPeKT IIBIABLIEBbIX
3epeH, KOTOPbIA BBIPAKAETCS B  PE3KOM
KOAebaHUM pa3Mepa.

3akarouenue

B pesyAbTaTe HCCAEAOBAHUSI CACAAAH BBIBOA,
9TO MEXAY BHAAMU CYILIECTBYeT PA3AUUMS IO
pasMepy U OKpacKM IIBIABIIEBBIX 3€peH, HO
TpexOOpO3AHASI IIBIABLIA XapaKTePHA AASL BCex
H3y4eHHBIX BUAOB poaa Malus. CpeaHuit pasmep
IIBIABIIEBBIX 3€PeH IIOKA3bIBAET 3HAYUTEABHbIE
PasAMUMS MeXAYy BHAAMH, a IIPEACTABHTEAH
M. sieboldii wumeror HamboAbmmit pasMmep
IBIABIIEBBIX 3epeH. CAeAyeT OTMETHTh, 4TO Y
BCEX BHAOB OTMeYaeTcs Ae(eKT IIBIABLIEBBIX
3epeH, KOTOPBI BBIPAKAETCS B  PE3KOM
KOAebaHUM pa3Mepa.
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BHOMOP®OMETPUYECKUE HCCAEAOBAHUS CEMSH
CEPHALANTHERA DAMASONIUM (ORCHIDACEAE)
C IIEABIO OIITUMHM3AITUA CEMEHHOTO
ACHMBUOTHYECKOTO PASMHO>XEHHUSI IN VITRO

HATAABS A. ACTAITEHKO * 11 ATOAMUAA M. TEDAUIIKAS

Annoranms. [TpeacTaBAeHbI pe3yABTATbI HCCACAOBAHHI OroMeTprieckux mapameTpos cemsit Cephalanthera damasonium.

BrisiBAeHa BbICOKasI CTENIEHD TE€TEPOTEHHOCTH CEMSH ITO MOP(I)OMGTPI/I‘{ECKMM MTOKA3aTeAsIM U CHOCOOHOCTHU K TIIpOpacCTaHHUIO.

TTokasaHa B3aMOCBSI3b BCXOXKECTH CEMSIH C UX MOP(I)OAOI‘I/ICI?I u MOP(bOMeTPI/I‘IeCKI/IMI/I XapaKTEPUCTHUKAMHU IIAOAOB.

Karouessre caoBa: Cephalanthera damasonium, cemeHHOe acMMOMOTHYECKOE pPa3MHOXeEHHe, OHOMeTpHYECcKHe

TTapaMeTPhI CEMSIH

Taspuueckuii Hayuonarvuiii ynusepcumem um. B.H. Bepnadckozo, np. Bepnadckozo, 4, 2. Cumpeponors, 95007, Ypauna;

* nataly-ast@inbox.ru

Bompocer  ceMeHHON — IPOAYKTHBHOCTU
OPXHAHBIX ~ MHTEPECyIOT, TIPeXAe  BCero,
C TO3WIMH TIPOOAEMBI  BOCIHPOM3BEACHHS

nomyasnmi. HeBbicoku#t mokasaTeAb BCXOXKECTH
CeMSIH B TIPHPOAHBIX ycAoBHAX (0koao 5% or
obmrero koamdecrsa) (AHAPOHOBA 1986) Avmb
HEMHOTI'O YBEAUYHBAETCS IPH KYABTUBHP OBAaHUU
ceMsiH in vitro. AAS TIOBBIIIEHHS BCXOXXECTH
B 9TOM CAydYae BAXHO He TOABKO I0AOOpATh
YCAOBHS IIPeAOOPabOTKY U KYABTHBUPOBAHMS,
HO U HCCAGAOBaTb OHOMOPQOAOTHIECKE
XapaKTePUCTUKH IIAOAOB M CEMSH OpPXMAHBIX,
KOTOpBbIE TECHO KOPPEAHPYIOT C IPOLIEHTOM

npopacranust (TEmaunkas u dp.  200S;
ActaneHkO 2010). ToAbKO Tak MOKHO
MaKCHMaAbHO ONITHMUBHPOBATH cxemy

YCKOPEHHOTO CeMEHHOTO aCHUMOMOTHIECKOTO
PasMHOXKEHHS OPXMAHBIX B YCAOBHMSAX in vitro,
YTO IIO3BOAUT PEIIUTh HEKOTOpbIE BOIPOCH
COXpaHEHHs U PpelaTpHaluM MCYe3aA0IUX
BHUAOB.

B xaxxpoM maope-xopobouke Cephalanthera
damasonium (Mill.) Druce BbiAeASAOCH TpU
30HBI: BEPXHSISL, CPEAHSIS U HIDKHsLA. VIsMepenms
IPOBOAMAKCH Ha CEMEHAX, B3STBIX M3 KaKAOM
30HBI OTAEABHO.

© The Author(s), 2014

Kak mokasbIBaloT MOAy4YeHHBIE Pe3yAbTATH,
CpeAM  IIOAHOLIEHHBIX  CeMsiH  Haumboaee
KPYIIHBIMH ~ SIBASIIOTCSL ~ CeMeHa  CPeAHero
spyca xopobouku (1000-1300 MkM AAMHA;
250-300 MkM mupuHa). Pasmeppl cemsn
HIDKHETrO Apyca IPAKTHIeCKH He OTAMYAIOTCH
or cpearnx (900-1200 mxm; 200-300 Mxm), B
TO BpeMs KaK CeMeHa BepXHero spyca BechbMa
Maab(800-950 wmxm; 150-200 mkm). Yro
KacaeTcs CeMsiH 0e3 3apOABINIA, UX Pa3Mephl
NPHOAMBHTEABHO OAMHAKOBBI BO BCEX 30HAX
maoaa (750-900 mxm; 150-200 Mkm).

OAHaKO 10 KOAHUYECTBY CEMH,
HE COACpXKaIUX  3apOAbINIa M CEMIH C
HEAOPA3BUTBIM  3aPOABIIIEM, AASL  KOTOPBIX

XapaKTepPHO HaAM4YHe Iy3bIpell BO3AyXa IIOA
000AOUKOM, 30HBI ITAOAA-KOPOOOUKM CHABHO
OTAMYAIOTCS ~ MeXAy coboi. B Bepxmem
sipyce Kxopobouku copepxxutcst 25,0% cemsH
C HepaOpasBuUThHIM  3apopbmmem 1 40,3%
0e33apOABIIIEBbIX CeMsIH. B HIDKHEM U cpeaHeM
sipycax Kopobouku amimb 10,4% ceMsH uMerOT
HeAOPa3BUTBIN 3apoabln U 15,2% He coaepxar
3apoAbILIa BOOOIIe.

Takum ob6pazoM, 6uomMoppomeTprdecKue
HCCAEAOBAHHS IOKA3aAM BBICOKYIO CTeIlleHb
rereporennoctn  cemsn  C.  damasonium
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B IPEAeAAX OAHOHM KOPOOOYKH, KOTOpas
IpPOSIBASIETCS. B PA3AMYHU CeMsH IIO pasMepy
U CTeIIeHH PA3BUTHS 3aPOABIIIA. ODTO MOXKET
OBITH CBSI3AHO C MECTOIIOAOXKEHHMEM CeMSH B
MAOAE, HM3KON 3((PeKTHBHOCTBIO OIbIACHMS,
OCOOEHHOCTSAMH  IIporjecca  $pOPMHPOBAHI
sapopblma  (aCHHXPOHHOCTb  Tporecca),
KOAMYECTBOM 3aITaCHBIX ITHTATEABHBIX BEIeCTB
B 3apopsime (IIIEBI{OBA 1989).

IToayyeHHBIE Pe3yABTaTBHI CBHACTEABCTBYIOT
O TOM, UTO 3HAYMTEAbHAs 4YacThb CeMsSH B
KOpobouke HecrmocobHa K IIPOPACTAHUIO.
IIpoBeaeHHbIE B AAAbHEHIIEM OSKCIEPHMEHTHI
ITOKA3aAH, 9TO AAST CEMEHHOTO
aCMMOUOTHIECKOTO Pa3MHOMKEHI
C. damasonium B ycaoBuWAX in  vitro
[IeAeCOOOPasHO  KCIIOAB30BaTh CeMeHa U3
HIDKHEN M CPeAHeM 30H IIAOAQ, 3aHMMAIOIIero
AI00Oe IIOAOXKEHHe Ha COLBETHH, KpoMe
BEPXYLIEYHOTO. JTO 00eCreunT OOABLIYIO
BCXOXKECTb U KU3HECIIOCOOHOCTD CEMSIH.
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crpykryp Cymbidium hybridum hort. u Dactylorhiza
maculate L. (So0) B kyabType in vitro: aBToped. AUCC...
KaHp. 6noA. Hayk, Kumumes.

BIOMORPHOMETRIC RESEARCHES OF THE SEEDS OF CEPHALANTHERA DAMASONIUM
(ORCHIDACEAE) TO OPTIMIZE THE SEED ASYMBIOTIC REPRODUCTION IN VITRO

NATALIA ASTAPENKO * & LUDMILA TEPLITSKAYA

Abstract. The results of study on biometrical parameters of the seeds in Cephalanthera damasonium are represented. The

high degree of heterogeneity of seeds by morphometric parameters and ability to germination was identified. It is shown

the correlation between the seed germination, morphology and fruit’s morphometric characteristics.

Key words: Cephalanthera damasonium, seed asymbiotic reproduction, biometric parameterss of seed

V1. Vernadsky Taurida National University, Vernadsky ave. 4, 95007 Simferopol, Ukraine; * nataly-ast@inbox.ru
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K BOITPOCY O CEMEHHOM IIPOAYKTUBHOCTHU
HEKOTOPBIX BUAOB POAA CAMPANULA L.

HAtAaAbs H. MUPOIIHUYEHKO

Karouessie caoBa: Campanula, ceMeHHast IPOAYKTUBHOCTb, Kpbim

Huxumckuit 6omanuueckuii cad — Hayuonasvrviil nayunoii yenmp HAAH Yipaunwy, noc. Huxuma, Iama, 98648, AP Kpuim,

Ykpauna; nataha.ru88@mail.ru

Oanoit u3 BaXKHEHNIIUX npobaem
COBPEMEHHOCTH SIBASIETCS npobaema
coxpaHeHHs  OHOpasHOOOpasus, B  TOM
gucae puropasHoobOpasms. Kpemm - 910

peruoH, BKarovaromuii okoro 3000 TakcoHOB
COCYAHCTBIX pacTeHHi, u3 HuX 6oaee 400
peakux Bupos (FOAYBEB 1996). CewmeiicTBo
Campanulaceae Bo paope Kpsima mpescraBaero
22 Bupamu, B TOM umcAe 16 BuAAMH popa
Campanula.

Usysaempie Hamu Bupbl  (Campanula
sibirica L., C. taurica Juz. u C. talievii Juz.)
mpouspacTaloT B ropHoM Kpeimy. Marepuaa
AASL  HCCAGAOBaHMI ObIA cOOpaH HamMu Ha
CEeBEpPO-BOCTOYHOM CKAOHe ropbl Jarsip-Aar,
BAOAb Aoporu oT Tpacchl flara-CeBacTomoab K
Baitpapckum BopoTaM M Ha ceBepO-BOCTOYHOM
cKkAOHe ropsl Yeaebu.

Coraacao AUTEpaTypPHBIM AQHHBIM
(ByAb® 1969) u HamuM HabAIOAEHHAM,
C. sibirica — AByaerHee pacTeHme A0 70 cM
BbIcOTOM. CTebeAb OAMHAPHDIN IIPSIMOCTOSIIMIA,
Ha HeM pasBuBaeTcsa A0 35 usetkoB. C. taurica
— MHoroaeTHee pacreHHe A0 SO CM BBICOTOM.
CrebAu y AQHHOIO BHAQ MHOTOYHCAEHHDIE,
CcpepAHHMII ©3 KOoTOphix mnpsMmoi. Ha oaHOM
reHepaTHBHOM I00Oere pasBuBaercs A0 17, a Ha
pacrenun B neaoM — A0 45 nserkos. C. talievii
— MHOTOAETHee pacTeHHe A0 25 CM BBICOTOM.
Creban Takke MHOrounmcaensole. Ha opHOM
reHepaTHBHOM I00Oere pasBusaercst A0 30, a Ha
pacTeHuu B 1jeAoM — A0 70 1IBETKOB.

IIBeTenue y AQHHBIX BHAOB
IIPOAOAKUTEAPHOE M AAUTCS C Masi IIO aBIYCT,
BKAIOUHTEAbHO. IIpakThuecku Bce IIBETKH

© The Author(s), 2014

3aBA3BIBAIOT IAOABL Ila0p — TpexrHesaHas,
HOKPBITASI KECTKUMHU BOAOCKaMHU KOpobouka. B
KOpPOOOYKax 0Opasyercsi OOABIIOE KOAMYECTBO
cemsi (MUPOITHUYEHKO 2012). B cpeanem, y
C. sibirica obpasyercst Ao 4000 mTyK ceMsH Ha
opHOM pactenuy, y C. taurica — po 11000 mTyk
cemsH, y C. talievii — po 13500 mryk ceMsH.
B oraesbubie ropst (mampumep, B 2013 1.) y
C. sibirica Moxer obpasoBsBarbcst A0 4000
IITYK CeMsH Ha opHOM pacrenud, y C. taurica —
A0 11000 mryk cemsin, a'y C. talievii — o0 13500
IITYK CeMSH.

HemnocpeacTBeHHO Tporiecc AMCCEeMHUHAIMH
HAQUMHAETCA C CePeAMHBI aBryCTa M AAHTCA
AO KoHIA ceHTs0ps. PaccenBanme cemsH
IPOUCXOAUT Yepe3 TpPU TIIOPbl, INPUKPHITBIE
KpBIIIEYKAMH, PACIIOAOKEHHBIMH Y OCHOBAaHHA
kopobouxu. OcbllaHHe CeMSH IIPOHCXOAUT
IOCTEIIeHHO IIPU ABIDKEHHH KOpobOodueK, U
C IIOMOIIbIO IPOXOASIIUX MHMO >KMBOTHBIX,
K KOTOpbIM OHH mpuxpersiorcs. Ocoboe
3HAYeHHe AASl  PAcCeMBaHHS CeMSH Ha
3HAUMTEABHbIe PACCTOSIHHA MMEIOT BeTpBI,
KOTOpBIEe XapaKTepHBI AAst ropHOro Kprpima.

CemeHa MeAkHe, IPEMEpHO 1 MM AAHHOH,
CBETAOKOPHYHEBBIE. CemenHas KOXypa
ABYCAOIHas, 9HAOCIIEPM IIPeACTaBACH
KPYIHBIMH KACTKAMH. 3apOABII  3aHHUMAeT
IOPHMEPHO TPETBI0 4YacTb CeMeHH,
BbIp@)KeHHas! 3apOAbILIEeBast
He HIOAHOCTBIO 3aHsTa 3apOABIIIEM.
JKusnecnoco6HoCTb ceMsIH BO3pacTaeT
C XpaHeHHeM, CBeXeCOOpaHHbIe  CeMeHa
NPAKTHYECKH He IPOPACTAiOT, YTO, BHAHMO,
CBSI3AHO  C  HEAOPA3BUTHEM  3aPOABILIA.

YEeTKO
IIOAOCTH
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Bexoskects cemsH, cobpanusix B 2011 ropy,
IOCA€ XPaHEeHHs IIPH KOMHATHOM TeMIleparype
B TeueHMe ABYX AeT, coctaBuaa y C. sibirica 6oaee
50%, y C. taurica — 65%, a'y C. talievii — 35%.
BcxoxecTs ceMstH, coOpanHbix B 2012 roay, mpu
npopamuBaHuy B Aekabpe 2013 roaa cocraBraa
y C. sibirica okoao 90%, a y C. taurica — 6oaee
85%. Takum 06pasoM, OAYIEHHbIE AQHHbIE 110
CeMEHHOH IPOAYKTHBHOCTH U IIPOPACTAHUIO
CeMsSH U3YYEHHBIX BHAOB CBHAETEAbCTBYIOT
O  IOTEHIMAABHBIX  BO3MOXKHOCTSX  HX
BOCIIPOHM3BEACHNUS M COXPaHEeHHS.

uﬂTHPyeMble HCTOYHHKH

Bvabe E.B. 1969. Campanulaceae Juss. B xu.: Byabo E.B.
®ropa Kpemnva. T. 3, spm. 3. Hopuunmkosbre —
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HPOAYKTUBHOCTb U PA3MHOKEHHE HEKOTOPBIX BHUAOB
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CemeHHas

TOWARD THE SEED REPRODUCTION OF SOME SPECIES FROM GENUS CAMPANULA L.

N.N. MIROSHNICHENKO

Abstract. The brief characteristic of the length and intensity of blossom for three Campanula species (C. sibirica L.,

C. taurica Juz., C. talievii Juz.) in conditions of their natural habitats in Mountain Crimea has been given; the structure of

their seeds and peculiarities of germination has been described.

Key words: Campanula, seed productivity, Crimea
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OLEHKA MOP®OMETPHYECKUX ITAPAMETPOB ITAOAOB
CORNUS MAS L. BHHEHOITIOIIYAAIIUAX B KPBIMY

CBETAAHA JXKaapak ¥, Aantius 3. Kyxapcka 2, Hapijuc I[Tuorenkui >4, Iropp Byrapa !

Anporanus. AaHa CPaBHUTEAbHAS XapaKTEPUCTHUKA MOPPOAOTHIECKOTO CTPOEHHS MAOAOB PACTeHHH IIeHOOITYASIIII

Cornus mas L. B Kpeimy. BoissaeHo BapbupoBaHue GOPMBI, MACChl, OKPACKH, TIEPHOAA M CPOKOB CO3pEBaHHUS ITAOAOB

PACTEHHIT PA3AMYHBIX IPUPOAHBIX LjeHOIIOIYASIIMI, YTO YKA3bIBAET HA HAAUYIE BHYTPUBHAOBOIO pasHoobpasus Kusnaa

06s1kHOBeHHOTO B KpbiMy.

Karouesrie caoBa: Cornus mas, TAOAbL, MOPHOMETpHIECKHE TapaMeTPbl

! Taspuueckuii HayuoHaAvHbLil yHusepcumem um. B.H. Bepradckozo, np. Bepradckozo, 4, 2. Cumdeponoss, 95007, Yipauna;

galdak@ukr.net

? Bpoyaasckuii yrusepcumem ecmecmeosmanus, yr. . Xeamorckozo, 37/41, Bpoyaas, S1-630, Ioaviua
3 Ap6opemym u uncmumym $usuozpaduu 6 Borecmpawuyax, Borecmpawuye, 130, Bucwamuye, 37-722, Ioaviua
* XKewysckuti ynusepcumem, ya. ITuacydcxozo, 30, XKeutys, 35-310, IToaviua

Mop¢oaorudeckue  HCCACAOBAHHA A0
CHX IIOp He IIOTepPSIAM CBOeH aKTyaAbHOCTH

M HaydHOM 3HAYUMOCTH, ITOCKOABKY
YCTAHABAMBAIOT ~ O0IjMe  3aKOHOMEPHOCTH
CTpOEHMs  pAaCTeHHi,  ONPEAGASIOT  HX

AAANTAL[FIOHHBlE BO3MOXKHOCTH B Pa3AHYHBIX
YCAOBHSIX MECTOOOUTAHMS U BBISIBASIIOT OCHOBBI
BHAOBOIO OHOpa3HOOOpasusi B PACTUTEABHBIX
coobmecrBax. B mpupoanoit ¢aope Kpsima
Cornus mas L. (xusuA OOBIKHOBEHHBDIH)
BCTpeJaeTCsl 4alje BCEro B BHAE KYCTapHHKA
B IIOAAECKe OYKOBBIX, Ay0OBO-TpabOBBIX U
Ay0OBO-TPaOMHHUKOBBIX A€COB, I[TOAHHUMASICh
Ha BbpIcOTYy A0 800 M Hap ypoBHeM Mops
(MumHEB u dp. 1988). B Bospacre 15-20
AeT pacTeHHe AOCTHIraeT BBICOTBHI 4-6 M,
o0pasys IWIAPOBUAHYIO HAM Pa3BECHCTYIO
KpOHY A0 S M B AuaMeTpe (Kaumenxo

1990). baaropaps  1meHHBIM  BKYCOBBIM
1 AeuebHBIM KauecTBaM maopoB C. mas
IIIPOKO HCIIOAB3YeTCSI B  IIPOMBIIIAEHHOM

TIIAOAOBOACTBE (KUCHARSKA et al. 2011).
ITosiBA€HHE pa3AMYHBIX CAAOBBIX GOpPM H
COPTOB KHM3MAA2 OOBIKHOBEHHOIO, CBSI3aHO C
aKTHUBHBIM KyABTUBHPOBAaHHEM €ro H3 MeCT
eCTeCTBEeHHOro IpouspacraHus. Bua B mpeaeaax
[IPUPOAHBIX MTOMYASIIHI OTAMYAETCS GOABIIMM
pasHoo6pasueM $OpM, UTO MTO3BOASIET CIATATH

© The Author(s), 2014

TaKHue I'IOI'IYAHHI/II/I IIeHHbIM HNCTOYHHKOM B
CEAEKIIMOHHOM paboTe NpU CO3AAHMU HOBBIX
coptos C. mas (AvAYKAA ¥ PYAEHKO 1984).

HccaepoBaHbl  4yeTbIpe  I[eHOIOIYASLIUU
C. mas, pacriOAOXXeHHbIE B  Pa3AMYHBIX
HpHPOAHbIX 30HaX KPI)IMCKOI'O HOAYOCTPOBa.
ITop HabAIOA€HHE B IIEHONONMYASLIUSIX OPAAUCH
ocobu (10-1S 3Kk3eMIASIPOB) B TeHepaTUBHOM
BO3PaCTHOM COCTOSHHHM B TeYeHHEe IIEPHOAA
BereTaljuy pacTeHU.

Wsyuenne nenomomyasnmii C. mas B
KprMY IIO3BBOAHMAO BBIACAHTD BHyTPHBHAOBoe
pasHOOOpasue BHAQ. Pacrenus
XapaKTepHU3YIOTCS  IMUPOKAM  AMAINIA30HAM

BapbHPOBAHUS MOPPOAOTHUECKUX [TAPAMETPOB
AWCTa, PasMepOM KycTa, (EeHOAOTHIECKUM
pasBuTHeM, pasMepoM i popmori moaos. Camoe
paHHee LiBeTeHHe KH3MAA OTMEYEHO B IIEpPBOI
A€Kape MapTa, caMoe IIO3AHEe, Y OTAEABHBIX
9K3EMIIASIPOB, — B IIEPBOM AEKaAe allpeAs.
ITAOABI TaK >Ke CO3PEBAIOT HEPABHOMEPHO.
Ob6mas IIPOAOAKUTEABHOCTD epuoaa
cospeBanust mAop0B C. mas AOCTHraer mouru 3
MecsrieB. B IleHOMOMyASIMIX B IPHOpeXHOM
30He Ha IOXKHBIX CKAOHaX IAaBHOM ropHOI
TPSIABL 3peAble IIAOABL OBIAM 3aHUKCHPOBAHBI
B KOHIIe HIOAS — HadaAe aBryCTa, B TO BpeMs
KaK B TOPHBIX PaifOHAX Ha CEBEPHBIX CKAOHAX
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Tab6a. 1. Ananason BapbUPOBAHKSA MOPOPMETPHIECKHX ITAPAMETPOB IIAOAOB PACTEHHIA B jeHomomyAsimsx Cornus mas B

Kpoimy.

Table 1. The diapason of variation of morphometric parameters of Cornus mas fruits from coenopopulations in Crimea.

MOpP$OMeTpHIECKHUIL IIAOA KOCTOYKA

IIOKa3aTeAb AAWHA, MM AWAMETP, MM Macca, I AAWHA, MM AWAMETP, MM Macca, I
min 11 8 0,6 6 4 0,2

max 22 15 2,5 14 7 0,5
chimw* 16,8+0,3 11,5+0,2 1,46%0,06 11,2+0,1 5,2+0,2 0,36+0,01

* CpepHee 3HaueHHe MOP$OMETPUIECKHX ITOKa3aTeAel MAoAa pacTenuit C. mas U3 LeHOMOMYASIINH, PACIIOAOXKEHHOH B

patioHe AHrapcKOro mepeBaAa.

* Mean of morphometric parameters for the fruits of C. mas from the coenopopulation in Angarsky nek.

Buyrpenneit IPSIABL OKOHYaTeAbHOE
COo3peBaHUE IIAOAOB HAOAIOAAAOCH B KOHIfE
ceHTsIOpst — HadaAe OKTsOpsi. CaMble KpYyIIHBIE
ITAOABI cpepHert Maccot 1,79+0,06 r, okpyrao-
OBaABHbBIE, MEHSIOIHE OKPacKky IO Mepe
CO3peBaHUSI OT SPKO-KPACHOH AO TEMHO-
KpacHOH, OBIAM HAMACHBI B LIEHOIIONYASIIUN Y
pacrenuii, mpouspacraromux B IIpearopnoit
3one KpbiMa B  OKpeCTHOCTSIX IOCEAKa
Hayunbrit wa Bbicore 400 M HyM. Cpokx
MAacCOBOTO  CO3PEBaHHS IIAOAOB  IIPHIIEACS
Ha BTOPYIO AeKapy asrycra. Llenomomyasius
obpasyeT IOAAECOK B  OYKOBO-rpaboBOM
AECY, W IO IIOAOIOMY CKAOHY CIIyCKaeTcs B
ray6okyro 6aaky. COIAACHO AHTEpaTypHBIM
AQHHBIM,  KH3HMA,  [POU3PACTAOMUIA B
3aTEHEHHBIX MECTOOOHTAHUAX, OTAMYAIOTCS
HHTEHCHUBHBIM POCTOM, KPYIIHBIMH AMCTOBBIMU
IIAQCTHHKAMHU M O6MABHBIM ypokaeM (AVAVKAA
1 PyaAEHKO 1984). OpHAKO, COTAACHO HAIIHM
HAOAIOAEHIISIM, Y 9K3eMIIASIPOB, PACTYINHX IIOA
IIOAOTOM Aeca, OBIAO OTMEYEHO IOSBACHHE

@AMHUYHBIX IIBETKOB, HO (OpMHPOBAHMS
IIAOAOB  He  Tpoucxopauro.  ITaopoHOCAT
TOABKO  OTAGAbHbBIE  OK3eMIASPbl  KH3HAQ,

IIPOM3PACTAIOIIME Ha OITyIIKe AeCa.

ITpaBuabHyI0 OBaAbHYI0O (OPMYy KpacHO-
YEpHOTO IBE€Ta C TOHKOH IAOTHOM KOXXHUIIEH
IIAOAQ HMEIOT PAcTeHMs M3 IIeHOIOIYASIIHIA,
IIPOM3PACTAIONIMX B  pailoHe AHrapcKoro
IepeBaAa, a Tak >ke B okpecTHocTsx KaHboHa
Kok-Acan u ceaa Ayuucroro. Kocrouka y
PacCTeHHM AQHHBIX L[EHOIIOIYASLIUNA COCTABASET
B cpepHeM 24-26% ot Macchl 1maopa. ITaoasr

XOPOILO AEPIKATCSI Ha A€PeBe M MAAO OCBIIAIOTCS
IPH CO3PEBAHHU.

Camas mHTepecHass $opMa IAOAOB OblAa
OOHapy>XeHa y HEKOTOPBIX 9K3eMIIAIPOB
C. mas Ha OITymKe Aeca M3 IIeHOIOITYASIIIHH,
HpPOU3PACTAIOIIEl Y CEBEPHOTO IIOAHOXHS
IhaBHOM rpsiabl KppiMckux rop B pafioHe
Kanpona Kox-Acan. ITa0ABI OPUIMHAABHBI TIO
dopMe, MeAKHe OKpPyrAble, HOYOHKOOOpa3HbIe
aasupoit 11,7+0,3 mmM, mupunoin 10,5+0,1mm.
Ilpy DHOAHOM CO3peBaHHM SIPKO-KPACHBIE,
MAKOTb HeXHast u couHas. Kocrouka cocraBasier
B CpPeAHeM OT MAacChl IIAOAA CaMoe OOoAbIIoe
3HaueHne u pAocturaer moutu 33%. Pacrenms
CPeAHero cpoka cospeBaHust (KOHeI] aBIycTa).

TakuM ~ 06pasoM,  MOXHO  CA€AQTh
3aKAOUeHHe, 4ro pacreHust C. mas B AQHHBIX
IPUPOAHBIX MECTOOOHTAHUSIX XAPAKTEPUIYIOTCS
BBICOKHMM pasHOOOpasueM MOPOMeTPHIECKHX
MIAPAMETPOB TIAOAOB, YTO IO3BOASIET TOBOPUT
O BO3MOXXHOHM T€HETUYECKOM TeTePOreHHOCTH
MIOIYASILIUA BUAQ B Kpbnvxy U MEPCHEeKTUBHOM
BO3MOXXHOCTH AAABHeHIIEro HX OTbopa AAs
KYABTUBUPOBAHIS U CEACKI[IOHHON PabOTEL
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EVALUATION OF MORPHOMETRIC PARAMETERS OF CORNUS MAS L. FRUITS FROM
COENOPOPULATIONS IN CRIMEA

SVETLANA ZHALDAK ¥, ALicjA KUCHARSKA %, NARCYZ PIORECKI **, [GOR BUGARA !

Abstract. This work presents comparative study of the morphological structure of Cornus mas L. fruits in the Crimean
populations. The variations have been recognized in form, mass, colour, period and timing of fruit ripening in various
natural populations which could indicate the presence of intraspecific diversity of C. mas in the Crimea.

Key words: Cornus mas, fruit, morphometric parameters
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MOP®OAOTO-AHATOMMUNYECKOE CTPOEHHME 1
PA3BUTUE APUAAYCA VIOLA ODORATA L. (VIOLACEAE)

Hwuxoaait A. TpycoB

Annoranus. MsydeHo passurue apuaayca Viola odorata. TlokasaHo MOPPOAOro-aHATOMHMYECKOE CTPOEHHE APHAAYCA,

YCTaHOBAEHA ero MOP(OAOTHIECKAs TIPUPOAQ, PEAAOKEHBI QYHKITHU APUAAYCA.

Karouessie caosa: Viola odorata, apuanyc, passuriie, MOpHOAOTro-aHATOMHUYECKOE CTPOEHNE, GYHKIIMH aPHAAYCa

I'BC PAH, Bomanuueckas yA., 4, Mockea, 127276, Poccus; n-trusov@mail.ru

ViolaodorataL. (Violaceae) pacnpocrpaseHa
B EBpone (mpenMymecTBeHHO B 3amapHBIX M
IIeHTPaAbHBIX paiioHax, B Kprimy, Ha Kaskasze,
baaxanax, Maaoii u Ilepeaneit Asuu, Ha ceBepe
Adpuxu (MMxaHUIKAS 1981).

ITaop  Viola L. -  3-cTBOpyaras
AOKyAHITMAHASL Kopobouka. CeMeHa wHMeIOT
apuaaycsl. (BarLLon 1873; Tlamcko 1992;
TABPHAOBA 2010). ApuAAycBl  SBASIOTCS
Pe3yAbTaTOM POCTa 9K30CTOMAa M QYHHKyAyca
(SinGH 1963; CORNER 1976). Tem He MeHee,
M3ydeHHe pasBUTUSL apuAAycoB y Viola He
IIPOBOAHAOC.

AanHast paboTa BBIIOAHEHA B paMKax
IPOrpaMMbl IO H3yYeHHIO IIAOAOB, CeMeHa
KOTOPBIX HMEIOT IIPHCeMSHHHUKM. V3yyaam
pasBHTHE IIAOAOB, CeMSH U  apHAAYCOB
V. odorata, mpouspacraromein B I'BC PAH.
Pa3sBuBaloOIIHeCs MAOABI COOMPAAU C HEACABHBIM
UHTepBaAoM, ¢uxcuposasn B 70% aTaHOAe.
Cpesbl IIOAyYaAU C IIOMOIIBIO A€3BUS, OT PYKH.
ToToBHAM BpeMeHHbIe BOAHbIE U TAHIIEPUHOBBIE
mpemaparhl. B pabore  MCIOAB30BaAU
ouHOKyAsspHYIO Aymy MBC-1 u Muxpockon
bromep C-2. AunuaHyio npupoAy BKAIOUEHUI
YCTAaHABAMBAAM ITyTeM OKPAcKU IIpeIapaToB
cyaasoMm III. Qororpaduu aesarr ¢ IOMOIIBIO
BHAeoKkamepsl Canon.

ITaoast V. odorata pa3BuBalOTCS B TeueHUe
7 HepeAb, CO BTOPOH A€KAABI AIIPeAs. AO IepBOMH
AEKAADI MFOHS.

© The Author(s), 2014

0 meaeab mocae ombirenms (HITO) -
APpHAAYC 3aKAAABIBAETCS KaK 4-CAOMHBIN BaAMK
BOKPYT 9K30CTOMA, BCAGACTBHE AGACHMA M
POCTa KATOK Hapy>KHOTO MHTEeI'YMEeHTA 1 BAOAD
pade. ITO coraacyercs C AAHHBIM AMTEpaTyphI
(SinGH 1963; CORNER 1976).

1 HITO - Apuaayc paspacTaeTcsi BAOAD
¢ynuxyayca, cpacrasch ¢ HuM. Co cTOpOHBI
pade 15-17 cA0€B KAETOK, C MPOTUBOIIOAOKHOMN
croponnsl 7-10 caoés. C KaXAOH CTOPOHBI
c 60KxOB OT QyHHKyAyca IO 7 CAOEB KAETOK.
KaeTkn Bcex cA0€B TycTONAa3MeHHbIE, C
SAPaMH,  BBITAHYTbIe  BAOAb  QYHHKYAyCa.
KaeTtxku 3 HapyxHBIX CAOEB KpymHee. MoxHO
IPEATIOAOXKHTD, YTO HA ITOM ITale aPUAAYC
INpUHMMaeT y4JacTHe B TPAHCIIOpPTe BeIjecTB B
cems.

2 HIIO - KaeTkum Hapy>XHOTO CAOS
CTaHOBSTCS KyOudeckue. KaeTku Apyrux caoes
CHABHO BBITSHYTHI BAOAD QYHUKYAyCa. B kaeTkax
HAOAIOAQIOTCSL SIAPa M pepkue oaeocomsl. Ha
3TOM CpOKe B Pa3BUBAIONEMCS CEMEHH BHAEH
raobyAspHbIi 3apopbin. KaeTku ampocmepma
4-6 cA0EB, TpHACTAOIMX K CeMEeHHOMH
KOXype, — KpYIHbBIe, CAerka BBITSHYTHIE
BAOAb CeMeHH, mpospaynble. KaeTku cA0€B,
PACIIOAOKEHHBIX K LIeHTPY CeMeHHM, OKPYTABIe,
MeAbue, TyCTONAA3MEHHble, C OACOCOMAMH.
KaeTxu sk30TermMeHa BbITSHYTBI BAOAD CEMEHH C
KOCBIMH PAAMAABHBIMU CTEHKAMH, X 000AOUKU
HAYMHAIOT YTOAIIATHCSL.

3 HIIO - HapyxHble KAGTKH apHAAyCa
CTAHOBSTCS elrle OoAee KPYNHBIMHU. B cTeHKax



142

MODERN PHYTOMORPHOLOGY 6 (2014)

IPHUACTAIOMUX K HUM CAOEB KAETOK IOSIBASIOTCS
HOpBL B KAeTKax HO-TpexHeMy HaOAIOAAIOTCS
sapa M pepkue oaeocombl. KaeTku caoés
9HAOCIIEpPMA,  PACHOAOXKEHHBIX K  LEHTPY
CeMeHH YBEAMYMBAIOTCA B pasdMepax, B HHUX
YBEAMYHMBAETCSI KOAMYECTBO oaeocoM. KaeTku
9K30TEerMeHa elrle 00oAee YTOAAIOTCSL.

4 HIIO - ‘IBHBIX M3MEHEHMI B CTPOEHHHU
apHAAYCa, CeMEHHOM KOXYPBI H 9HAOCIIepMa He
HA0AI0AQ€TCSL. 3aPOABIII HAXOAUTCS Ha CTAAMH

TOPIIEAO.
S HIIO - B apuaayce paspymraercs
IIPOBOASIIINI ITy40K $yHuKYyAyCa,

YBEANYHBAETCSI KOAUYECTBO OACOCOM B KAGTKAX
ITpeAIOAOKUTEABHO, HA 9TOM CTAAHU apHAAYC
BBIIIOAHSIET QYHKIIUIO ACIOHUPOBAHIE H30bITKA
ACCHMUASITOB. 3apOABIII HMeeT 2 PpasBHUTBIX
CeMSAOAM, B KAETKAX KOTOPBIX HAOAIOAQIOTCSI
oseocompl.  KoamdecTBo  cA0€B  KAeTOK
9HAOCIIEpMA, PACIIOAOXKEHHBIX K IIeHTPY CEMeHH
YBEAMUMBAETCS, B KAETKAX MHOTOYHMCACHHBIE
oseocompl. KaeTkm 9K30TerMeHa  CHABHO
YTOAIT[EHBI.

6 HIIO - B xaeTkax apHaAyca
MHOTOYHCAEHHBIE OA€OCOMBI, OCOOEHHO B
KAeTKaX HapyXXHOTO cAosl. Sapa B KaeTkax
HApY>)KHOTO ~ CAOSL He  IIPOCMaTpPHBAIOTCA.
Bosmoxno apHUAAyC y4acTByeT B
06e3BOXKMBAHUU MePUKAPIIHS U CEMSH 3ap OABIII
C 2-MS CeMSAOASIMH ¥ AAMHHBIM KOPEIIKOM.
OHAOCTIEpM B OCHOBHOM M3  OKPYTABIX
KAETOK C MHOTOYHMCACHHBIMH OACOCOMAMHL
ToHKOCTEHHbIE KACTKH, PACIIOAOXKEHHBIE IIO
nepudepun  SHAOCIHEpPMa  OOAHTEpUPYTCS,
IIPOCMaTpUBaeTcs 2-3 cAosL.

7 HIIO - I3meHenuii B MOp¢$OAOTO-
AHATOMHYECKOM CTPOEHHU He HAOAI0AQETCS.
ITaop BckppiBaeTcsa. MOXHO IIPEATIOAOXKHUTD,
9TO APUAAYC, OAArOAAPSI COYHOM KOHCHCTEHLINH,
y4acTByeT BO BCKpbIBaHMH Iaopa. Ilocae
BCKPBIBAHUS TIAOAQ aPHAAYC HeE BBICHIXaeT, OH
IIPUBAEKACT PACIPOCTPAHUTEAEH CeMSH.

Takum obpasom, apusayc y V. odorata
SIBASIETCSL PE3YAbTATOM pas3pacTaHus pade u
KA€TOK HAPYXXHOTO HHTETyMeHTa B 00AaCTH
9K30CTOMAa. APHUAAYC MHOTOCAOMHBIH, COYHBIH,
c oaeocoMaMu B KaeTkax. Apuaayc V. odorata
SIBASIETCSI MOAUQYHKIIMOHAABHOM CTPYKTYPOH,
QYHKIIMM KOTOPOH MEHSIOTCS B IIporjecce
PasBUTHAL.
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ARIL MORPHO-ANATOMICAL STRUCTURE AND DEVELOPMENT OF VIOLA ODORATA L.
(VIOLACEAE)

Nikoray A. TRusov

Abstract. Aril development of Viola odorata was studied. Aril morphologo-anatomical structure was shown and its

morphological nature was established. Some functions of aril were offered.

Key words: Viola odorata, aril, development, morpho-anatomical structure, aril functions
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YAK 581.461:582.918.3(471.341)

OCOBEHHOCTHU CTPOEHU IIBETKA ITIPEACTABUTEAEN
POAA PRIMULA L. KOAAEKITUM HUW BC HHI'Y

TATbaHA P. XPpiHOBA ! 1 IBAH H. MAPKEAOB 2

Annoranust. IIpeaCTaBA€HBI HOBbIE PE3YABTATHI H3Y4eHHs CTPOEHHUs LiBETKA PA3AMYHBIX BHAOB popa Primula L. u

ux rubpupoB B ycaosusix Koasekuun HVM Borammueckuit capy HHI'Y B 2011-2013 rr. BoisiBaeHbl 3aKOHOMEPHOCTH

H3MEHEHHsI AMaMeTPA BEHUYHKA B 3aBICHMOCTH OT KOAHYECTBA €T0 AOAEFL M TeTePOCTHAH LIBETKA y PA3HBIX BUAOB Primula.

OTMeyeHO yBeAMYeH e HAU yMeHbIIeHHe KO3 QHUITeHTa BAPHAIIUY AAMeTPa BEHYHKa U KOAMYECTBA ero AOACH B PasHble

TOABI HICCAEAOBAHUSL.

Karouessre caoBa: Primula, crpoeHue 11BeTKa, TeTEPOCTUAMS

! HUH Bomanuueckuii cad Huxcezopodckozo 20cydapcmeentozo ynusepcumema um. H.H. Aobauesciozo, yr. Bomanuueckuii

cad, 1, Huxcnuii Hoszopod, 603062, Poccus; sad.unn@yandex.ru

? Buorozuneckuii paxyrvmem, kadedpa akorozuu Huscezopodckozo zocydapcmeentozo ynusepcumema um. H.H.
Aobauescrozo, np. Ineapuna, 23, Huwicruii Hoszopod, 603950, Poccus; ecology@bio.unn.ru

BBeapenne
B AQHHOM COOOILIEHMH IPEACTABAEHbI
Pe3yAbTaThI AAABHEHIIETrO H3y4eHHS
IIOAUBAPUAHTHOCTH CTpOeHHA LIBETKOB

Pa3AMYHBIX BHAOB M HX TIHOPHAOB pOAQd
Primula L. xoasexnmm HHMM BC HHIY.
Panee HaMu OBIAO HAYATO HCCAEAOBAHHE
IPOSIBAEHISI T€TePOCTUAUN § PA3ANTIHDIX BHAOB
u coproB Primula, BbIIBAEHBI TOMOCTHABHbBIE
(AAMHHO- MAM  KODOTKOCTOAGMKOBbE) M
reTepoCTHAbHBIe 00pasysl. Kak BbIICHHAOCH,
B yactHocTH y P. julii Kusn., Busa 3aHeceHHOTO
B Kpacuyro xmmry Poccum co crarycom
2 (V), obpasey ¢ KOpOTKOCTOAGHKOBOI
GOpMOIT IIBeTKA 3HAYUTEABHO IIPEBOCXOAUT
0 CeMEHHON MPOAYKTUBHOCTH — OOpasIbl
C AAMHHBIM CTOAOMKOM, B TO J>Xe BpeMs
AAMHHOCTOAGHKOBbIE ~ OOpa3Libl  OTAMYAIOTCSI
HHTEHCHUBHBIM BereTATUBHBIM Pa3sMHOXKEHUEM.
Y HeKOTOPBIX 06PA3II0B OTMEYEHO YBEeAUIEHHUE
HMAW yMeHbIIeHHe KO3QQUIMEeHTa BapHalluu
AHaMeTpa BeHYHKA B Pa3HbIe TOABI ICCAEAOBAHIL
YauThIBaTb 9TH IapaMeTphl HEOOXOAMMO KaK
[IPH PEMHTPOAYKIIH OXPAHSIEMBIX BUAOB, TaK U
B AGKOPaTHBHOM pacTeHHeBOACTBe. (XPHIHOBA
u MAPKEAOB 2013a, 20136; XPBIHOBA U
MouaaoBa 2013) Hab6aoperus 2013

© The Author(s), 2014

IIO3BOAMAU AOTIOAHHTb M YTOYHHUTDH BBIBOADI,
caerannbie B 2011-2012 rr.

MarepunaAabl 1 METOABI HCCACAOBAHHI

OO0beKTOM H3YYEHMsT CTaAM Bcero 6oaee
3700 uBerxoB 48 00pasroB 23 HaMMEHOBAHMUI
Primula.  Beiam  BeIOpaHBI  CAeAyIoOIjue
[apaMeTpbl: U3MEHYUBOCTb KOAUYECTBA AOAEH
BEHYMKA M €r0 AMaMeTpa B 3aBUCUMOCTH OT
AOABHOCTH U T€TEPOCTHAMHM LBeTKa. Auamerp
BEHYMKA H3MEPSIACSI B TPeX HAIPABACHUSIX U
BBIYUCASIACSL CPEAHHIT AASL KaKAOTO I{BETKA
¢ ToudHoctpio A0 0,5 mm. IloacuuThiBasOCh
KOAMYECTBO  XOpOmO  0GOCOOAEHHBIX,  C
BBIDOKEHHOU  CPEAMHHOHM  JKHAKOH  AOA€H
BCHYMKaA, HE y‘II/ITbIBaAI/ICb KPyHHbIe AOITaCTHU
AOA€fl, KaK y HEeKOTOPBIX THOPHAHBIX (OpPM.
BbruucAeHHS IPOM3BOAMAMCH C  IIOMOIIBIO
nporpammsl Excel 2007. B Taba. 1 cpeaHue
pasMepbl BEHYMKOB Pa3AMYHOM AOABHOCTH
BBIPKEHBI B IIPOLIEHTAX OT CPEAHETO AHaMeTpa
S-AOABHOTO (CHCTEMAaTHYeCKHil IPU3HAK POAR)
UAU  6-7-AOABHOTO, €CAM 3TO MHHHMMAAbBHOE
YHCAO AOAEH y HEKOTOPBIX I‘I/I6PI/IAHI)IX $opm. B
Taba. 1 1 TabA. 2 BKAIOUEHBI TOABKO 0OpasLibl C
AaaabiMu 2013 1.
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Pe3yAbTaThI H HX 00CY>KACHHE

YV P auricula L. eXeropAHo OTMeuyeHO
mpeoOAapaHue S-AOABHBIX L[BETKOB M HAAWYHE
0KOAO 20% 6-AOABHBIX, HEOOABIIOE KOAUIECTBO
7-1 U 4-AOABHBIX OTMeYaeTcs He KaKABIH
rop. Y rubpupos P auricula ‘Purple-blue’,
‘Purple-rosea’ u ‘Purpurea’ 4-AOAbHbBIE IIBETKH
orcyTcTBoBasu. VuTepecHo, uto B 2013 1. y
popmsr  Purple-rosea’ oxasaracp HapylleHa
TEHACHIIMS YBEAHMYEHMS Y AAHHOIO BHAQ
AVaMeTpa BEHYHKA C yBeAUYEHHEM KOAMYEeCTBa
AOAeH: S-AOABHBIE OKAa3aAUCh IO AMAMETPY
HAnOOABIINMY, A 8-AOABHBIE — HAVMEHDBIINMHU
(Taba. 1). Bce 06pasipt romocTuabHbIe, Purple-
rosea’ — KOPOTKOCTOAGVKOBBI, OCTaAbHBIE —
AAMHHOCTOAOHKOBbIe. CaMmble KpyIIHbIE IL{BETbI
—v ‘Purple-rosea’ (Taba. 2).

VY P. cortusoides L. Bce nisetn1 B 2013 . 6b1a1
S-AOABHBIMH, ITO9TOMY IOKA HEAb3sI AOTIOAHUTD
HAM CKOPPEKTUPOBATh PaHee CACAAHHBII BBIBOA,
YTO IIPH YMEHDIIEHHH 4YHCAA AOAEH CPeAHHMIT
AMAMeTp BeHuMKa yMmeHbimaercs.. (XPHIHOBA
1 MAPKEAOB 20136) Oaur u3 06pasios
reTepPOCTHUABHBIH: KOPOTKOCTOAOMKOBBIX
1jBeTKOB oTMedeHO oT 40 Ao 63% B pasHble
TOABL, AAMHHOCTOAOHKOBBIX COOTBETCTBEHHO
- 37-60%. Pasmep KOpPOTKOCTOAGHKOBBIX
OKa3aACs B  CpepAHeM  0OAblle, dYeM Yy
AAMHHOCTOAGUKOBBIX  (YYUTBIBAAUCD TOABKO
S-aoabubie nsetku) (Taba. 3).

Y P denticulata Smith y HexoTopbIx
00pa3Lj0B OTMEYAIOTCS] eAMHUYHBIE IBETHI C 6-H
u pAake B 2013 1. ¢ 7-AOABHBIM BeHYHKOM. B aToM
JKe TOAY Y ABYX 00pasLioB 3 IITH TaKKe ObIAd
HapyIleHa TEeHAEHIIUsl YBEAMYEHHS Y AAHHOTO
BHAQ AMaMeTpa BEeHYHKA C YBeAHYeHHeM
KoAmdecTBa AoAeil. A y ¢opmsr P denticulata
‘Alba’ y opHOTO M3 06pa3LOB IPU YMEHbIIEHAN
AMaMeTpa C yBeAMYeHHeM KOAMYeCTBA AOAeH
OT 5 A0 7 Y eAMHCTBEHHOI'O 8-AOABHOTIO IJBETKA
AUAMeTp OKa3aACsl 3HAYHTEABHO OOAblIe, YeM
y S-aoavnoro (Taba. 1). Y P. denticulata (sce
006pasIipl FOMOCTHABHBIE, KOPOTKOCTOAOHKOBBIE
KpOMe OAHOTO) CPEAHMil MaKCHMAAbHbIi
AMAMeTp BEHYHKA Y KOPOTKOCTOAGHKOBOIO
obpasria (Ne17-2 — 20,3+2,0), MUHUMAABHBII
— y AauHHOCTOAGUKOBOrO (Ne19 — 15,9%1,5)
(Taba.2).

Y P. juliae Kusn. y AByx o6pasijoB u3
tpex B 2013 . He oOTMeYaAMCh IBETBI C
4-AOABHBIMH ~BEHYHKAMH, HO Y TpeTbero
4-AOABHBIE OCTAAHCh B CpepHeM HauboAee
KPYIIHBIMH, COXPaHHAACh TEHAEHIIHSL
YBEAUUEHHS] AMAMETpA L[BETKA C yMeHbIIEHUEM
uncaa  poneit  (Taba. 1). Bce o6pasupt
FOMOCTHABHBIE:  ABA  AAMHHOCTOAOHMKOBBIX,
OAUH KOPOTKOCTOAOHKOBBI, CpeAHHIT
MAaKCHMAABHBII M MUHHMAABHBI ~AHAMETP
BEHYMKA y AAMHHOCTOAOHMKOBBIX OOpasLoB, y
KOPOTKOCTOAOMKOBOTO — CPEAHHUIT MEKAY HUMHU
(Taba.2).

Y P. xpruhoniciana hort. B 2013 r. 6b1An
IBETKH TOABKO C S5-AOABHBIM BEHYHKOM,
II09TOMYy IIOKA HEAb3S AOIOAHHTb  HAM
CKOPPEKTHPOBATh DAaHee CACAAHHBI BBIBOA,
9TO IPU YBEAMYEHHU YHCAA AOAEH CpPEeAHMIT
AMaMeTp BeHuHKa yMeHblnaercs. (XPBIHOBA U
MAPKEAOB 20136)

Y ¢opm P. Xpolyantha npaxrmdecku y Bcex
00pasIioB AMAMETP BEHYHKA B OOABLIMHCTBE
CAy4YaeB YBEAUYMBAETCS [IPH YBEAMYEHUH YHCAQ
Aoaeit, 3a uckatouenueM: P. xpolyantha ‘Flava’
(obpasen SS), ‘Lutea’ (o6pasen S0), ‘Purpurea
Albovariegata’ (06pasupt 58-1 u 58-2 2012 1.),
‘Purpurea Serotina’ (obpasey 58-1/2,3) u
‘Sanguinea’ (o6paser 67-1/1,2) (Taba. 1). ¥V
FOMOCTHABHBIX AAMHHOCTOAOHKOBBIX 06pa3IioB
CPeAHMIT AMAMeTp BEHYMKa B OCHOBHOM
6oAble, 4eM y KOpOTKOCTOAGHKOBbIX (Taba. 2).
Y rerepocTuabHbIx 0b6pasuyos P. xpolyantha
‘Flava’  (y4uTbIBAAMCH TOABKO  S-AOAbHDIE
userku) u ‘Rubra’ cpeaHuit AuameTp BeHUHKa
AAMHHOCTOAGHKOBBIX IIBETKOB TAKKe OOABIIE,
yeM y KOpoTKocToA61KOBbIX (Taba. 3).

Koa¢uuuents: Bapuanuun (Cv) auamerpa
BeHUMKa (A.B.) M KOAMYECTBA AOAeil B pasHble
rOABl y HAIlMX IpeAacTaBuTeAedt Primula vy
PasHbBIX 00Pa3I0B TAKXKE IPOAEMOHCTPUPOBAAL
HekoTopble TeHAeHIuu. Y P. auricula B pasubie
ropst Cv, He CMOTpsl Ha TO, YTO KOAHYECTBO
AOA€1 BEeHUMKA MOXKET KOAeOAThCs OT 4 A0 7 HAK
oT S A0 8, mpaKTHYeCKH He MEHSeTCS HH AAS
AMaMeTpa BEHYHKA HH AASL KOAHMYECTBA AOAEil
(Tab6a.2). B T0 Bpems KaK y BceX A€KOPaTUBHBIX
GOpPM AQHHOIO BHAA Pa3HHIA OYEHDb 3aMETHASL
Taioke oueHp OAu3kHe B pasHble roabl Cv AB.
y obpasuos P. denticulata N°18 u Ne9707S.
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Ta6A. 2. AuameTp BeHYNKa y HEKOTOPBIX IIpeAcTaBUTeAeit popa Primula koaaeximn HYI BC HHT'Y.

Table 2. Diameter of the corolla limb of some representatives of the genus Primula from the collections of RIBG UNN.

Ne  Haumenosanue N2 o6pasna Dopma* Awawm. Berd. (Mm)
1 Primula auricula L. 7 AC 23,3+1,7
2 P. auricula "Purple-blue’ 99224 AC 24,8+1,7
3 P auricula Purple-rosea’ 99223 KC 27,3+3,1
4 P. cortusoides L. 75 IC 21,7+2,6
S P, denticulata Smith 17-1 KC 16,6£1,7
172 KC 20,3+2,0
18 KC 16,0414
19 AC 15,9£1,5
970758 KC 17,0+2,3
6 P. denticulata ‘Alba’ 01 AC 17,3£1,5
02 AC 18,942,8
7 P, juliae Kusn. 99227 AC 20,3+2,3
69 KC 22,442,0
70 AC 22,542,0
8 P. xpruhoniciana hort. 71 KC 28,127
9 P.xpolyantha Mill. ‘Alba’ 1 AC 25,742,0
10 P xpolyantha ‘Flava’ 9 IC 28,8+1,7
11 P xpolyantha ‘Lutea’ 7 KC 25,0£3,2
8 AC 32,4431
12 P.xpolyantha ‘Purpurea’ 65/2a AC 20,8+1,8
85 AC 29,245,0
13 P xpolyantha ‘Purpurea Albopunctata’ 17/2 KC 25,243,1
14 P.xpolyantha ‘Purpurea Albovariegata’  58-1a AC 27,1+1,9
582 KC 25,642,1
1S P xpolyantha ‘Purpurea Grandiflora’ SS AC 32,6+4,3
16 P xpolyantha ‘Purpurea Serotina’ 58-1/2,3 AC 28,2+2,)5
58-1/2a KC 26,73,1
17 P xpolyantha ‘Rubra’ 17 rc 24,3%4,0
18  P. xpolyantha ‘Rubra Albopunctata’ 65/1 AC 28,9+2,7
19 P xpolyantha ‘Sanguinea’ 2 KC 24,3%1,3
20  P.xpolyantha ‘Sanguinea Marginata’ 65c KC 21,2+2,8

* — popma obpasna: I'C — rerepoctuaphsiit; AC — aarHHOCTOAOHKOBBII; KC — KOPOTKOCTOAGHKOBBII.

* — type of specimen: T'C - heterostyled; AC — with long style; KC - with short style.
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Ta6a. 3. CooTHOILIEHHE CPeAHETO AHaMeTpPa L{BETKOB Y FeTePOCTHABHBIX 00pasiios Primula.

Table 3. Ratio of the average diameter of flowers in heterostyled Primula specimens.

Ne  HaumeHoBaHue Ne o6pasira Toa CooTHoleHre CPeAH. AMaM. BEHY. KC:AC(%)
1 P cortusoides L. 75 2012* 102,7
2013 111,2
P. xpolyantha Mill. ‘Flava’ 9 2012* 98,9
P. xpolyantha Mill. ‘Rubra’ 17 2011 74,3
2012 84,0
2013 75,7

*_ YYIHATBIBAIOTCS TOABKO S-AermecTkoBbIE.

* — only 5-petaled have been calculated.

ITpruyem mo BeamumHe Cv paHHBIe O06pa3Iibl
XOpOIIO  HACHTUQHUIUMPYIOTCSA:  AHAIa30H
Cv aB. y Ne18 - 9,0-9,2%, a y Ne97075 —
13,7-14,5%. Y AAMHHOCTOAOHKOBBIX 06pa3LjoB
P juliae Cv A.B. TOpa3pA0 6OAbIEe M3MEHSETCS
nmo ropam (8,3-112% u 8,5-12,3%), uem y
koporkocToabukosoro  (8,0-9,0%). Y Buaa
P, cortusoides u rubpupa P, xpruhoniciana Cva.B.
II0 TOAAM MEHSIOTCS OdeHb cuAbHO (Taba. 1).

Yro Kacaercs  ACKOPaTHUBHBIX  POpM
P xpolyantha, T0, Hampumep, y ABYyX
pasubix 06pasuoB ‘Lutea’ Takke OTMeYeHbI
XapakKTepHble AMAITIa30HbI MU3MEHEeHMsI
Cv AB: y KoporkocTOAGHKOBOro N°7 -
12,9-14,5%, y AAMHHOCTOAGMKOBOro N8
- 9,2-9,5%. Heboabmoe suauenue Cv A.B.
y rerepoctuapHoro obpasma  Ne9  ‘Flava’
(6,0-7,5%), KOPOTKOCTOAOUKOBOTO Ne2
‘Sanguinea’ (5,3-9,5%) 1 AAMHHOCTOAGHKOBOTO
NeS8-1/2,3  ‘Purpurea Serotina’ (8,8-9,9%),
a y aauHHOCTOAGUKOBOrO NoSS  ‘Purpurea
Grandiflora’ snasenne Cv A.B. Bblile, HO IO
ropaM Toxe Maro Mensercs (12,6-13,3%), kak
U y KoporkocToAbukosoro Ne65c ‘Sanguinea
Marginata’ (11,1-13,1%).

3akAroueHue
Takum 06pa3oM, II0 HAOAIOAEHHSIM TPEX AET

B HEKOTOPBIX BHEIIHE HE COBCEM OAHOPOAHDBIX
o6pa3uax CTaAO BO3MOJXXHBIM C IIOMOIIBIO

BBIOPAHHBIX IIAPAMETPOB BBIACAHTb XOPOIIO
pasamunmsie $popmbL. Beia0 OTMeueHO, 4TO ¥
pasHbix BUAOB U dopM Primula rtemaeHnun
YBEAMYEHMsT HAM yMEHBIIEHHS AMAMeTpa
BEHUYMKA C yBEAMYEHHEM KOAHYECTBA AOAeM
B OCHOBHOM COXPAHSIOTCSA. 3aMe4eHO, YTO
cpeAHUit anameTp Beruukay opm P. xpolyantha
Yy AAMHHOCTOAGHKOBBIX IJBETKOB OOAbIIE, 4eM
Y KOPOTKOCTOAOUKOBBIX, B OTAMYHE OT IIPOYHX
BUAOB M HX (JOPM, TA€ KOPOTKOCTOAGHKOBbIE
LBeTKH KpymHee. VICKAIOUEHMS IIPEACTABASIOT
HHTepeC AASL U3Y4eHIs IIPUYUH ¥ MEXAHU3MOB
COXpaHEHMs HMAM HAPYIIEHHUS OOHApy>KeHHBIX
TEHAEHITUN.
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FEATURES OF THE FLOWER’S STRUCTURE IN THE GENUS PRIMULA L. FROM COLLECTIONS OF
RESEARCH INSTITUTE OF BG UNN

TaTIANA R. HRYNOVA ! & IVAN N. MARKELOV >

Abstract. Here are represented some investigation results of the morphological multivariance of the flower in different
species and hybrids of the genus Primula L. from the collection of Research Institute of Botanical Garden UNN. These
investigations were carried out during 2011-2013. The regularities of changes in diameter of corolla depending from the
number of its lobes were ascertained and discussed. Particularly, some samples showed a tendency to increase or decrease
CV of the diameter and the number of corolla lobes depending on the year of the study.

Key words: Primula, flower structure, heterostyly
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KOAUYECTBEHHBIE TIOKA3ATEAU TEPATOAOTHYECKOW
N3MEHYUBOCTHU KA3AXCTAHCKHX
TIOABITAHOB B IIPUPOAE U KYABTYPE

AHHA A. IBAIIIEHKO

AHHOTaI[PUI. ITo MaTe€pHaAaM MHOTOAETHHX I/ICCAeAOBaHI/IfI YCTAaHOBA€HA pa3AUYIHasl CKAOHHOCTD K O6P330B3HI/HO TE€paTy

26 BHAOB AUKOPACTYIHX TIOABIIAHOB. OHPeAeAeHbI BUABI C MUHUMAABHON (MeHee 1,5%) ¥ MAaKCHMaAbHOW CKAOHHOCTBIO K

TE€paTOIreHe3y (60Aee 3,5%) YcraHOBAEHA TaKXKe PasArvHas CTEIIEHD MMOBbIIEHMS YUCAQ TEPAT B YCAOBHAX HHTPOAYKIIHMH

— OT ABYKPAaTHOTO AO A€CATHKPATHOI'O Y Pa3AUTHbBIX BHAOB.

Karouesnre caoBa: Tulipa, TIOAbIIAH, TEPATOAOTUsI, AHOMAAMH, CKAOHHOCTb K TePaTOreHe3y, IIPUPOAHBIE IIOIYASILHI,

KyABTYpa

Hae-Aramayckuil 20cydapcmeennviii. HayuoHaAbHbIL npupoduvlii napk, ya. Aswaudocosa, 1, noc. Taycamarv, 040918,
Kapacaiickuii p-n, AAmamunckas 064, Kasaxcman; alataupark@mail.ru

Wsyuenue

HU3MEHYHUBOCTH

TEePaTOAOTUIECKON
paCTeHHHl  IpeACTaBAsieT
OOABLION HHTEpPeC, KAK B TEOPETHIECKOM,
TaK M B IPAKTHYECKOM IIAAHE, B YACTHOCTH,
AASL TIO3HaHHMA Mop¢oreHesa U (UAOTEHUHU
OTAEABHBIX ~ BHAOB UM 0OoAee  KPYIIHBIX
TakcoHomuyeckux rpynn (OEAOPOB 1958).
W3 37 BUAOB AMKOPACTYIIMX TIOABIIAHOB
Kasaxcrama B 9TOM HamIpaBA€HUH paHee
H3Y4aAUCH TOABKO ILITh, B YaCTHOCTH, HanOoAee
AetaasHo — Tulipa greigii u T. kaufmanniana
(BouaHLIEBA 1962; MBAmEHKO 1981;
[TE4EHULIBIH 1990). C 1988 r. Mbl TAQaHOMEPHO
M3Yy4YaAH CKAOHHOCTD K TepaToreHesy 26 BHAOB
Ka3aXCTAHCKHX TIOABIIAHOB B  IPHPOAHBIX
HOMNYASIIMSAX U IIPU KYABTUBUPOBAHHUHM HX B
I'raBHOM OoTaHHMYeCcKOM capay I AAMa-ATbL
IIpu aTOM IIPOBOAMAU KOAUYECTBEHHBIN ydeT
BCeX LBETYIUX 0cobell, oT™Medasi 1 MOAPOGHO
ONMCBbIBasl BCe CAy4au aHOMaAwil. B obmeit
CAOKHOCTH IO 26 HCCAeAyeMBIM BHAAM OBIAO
npocMoTpeHo 69090 ocobeit B mpmpoae

u 34685 - B KyAbBType, 3aperuCTPHUPOBAHO
1537 m 1190 caygaeB TepaTOAOTHYECKHX
HM3MEHEHHH  COOTBETCTBEHHO.  PesyabraThI

FICCA@AOBAHMIT TIPAKTHYECKH He OTTyGAHKOBaHBI,

32 MCKAIOYEHHeM HeKOTOPBIX AQHHBIX IIO

T. ostrowskiana (IBAIIEHKO 2009).
Ocobennocru u

© The Author(s), 2014

Xapaxrep

TepaTOAOTHYECKUX M3MEHEHUI y
HMCCA€AOBAHHBIX BUAOB AOCTATOYHO OAHOTHUITHBL.
Yame Bcero aHOMAABHBI I[BE€TKH, pexe —
AUCTDBS, eme pexe — creban. B mepBoM
CAyJae OTMeYeHO TPH BapHaHTA M3MEHEeHHUH
- yBeAI/I‘-IeHI/IH, yMeHbIJ.IeHI/ISI (peAYKLII/II/I) nu
B3aMMOIIPEBPAIEHNS] OTACABHBIX JAEMEHTOB
— OKOAOI[BETHHKA, aHApOIesS M THHeIes.
AHOMAAUM AHCTBEB 3AKAIOYAIOTCA OOBIMHO B
YaCTUYHOM CpaCTaHI/II/I ABYX BerHI/IX, pe)Ke
- B HpeBpaH.IeHI/II/I nux (TO)Ke ‘IaCTI/I'-IHOM) B
ACTIeCTKOBUAHBIE 00pasoBaHus. B caydasx
aHOMaAMil cTebAell HabAIOAAETCS TOSBACHUE
6OKOBBIX BETOYEK C AOTIOAHHUTEABHBIM IIBETKOM
(y Bupos moapoaos Tulipa u Orithyia), pexe —
JaCTUYHON UAY TOAHOM PACIIMAIIUH IBETOHOCOB
(y BupoB moapopa Eriostemones).

KOHerTHI)Ie AAHHBbIE 3TUX y‘{eTOB
npuBepeHs! B TabA. 1, B KOTOpOi HOMEHKAATYpa
BupoB aama mo CK. Yepemanosy (1995),
a TIOAPOAOB M CeKIMi — 1o B. ZONNEVELD
(2009). [Toay4enHbIe KOAMYeCTBEHHbIE
nokazatean  (Taba. 1)  moATBepsKAQIOT
YCTAaHOBAGHHBIN HaMM paHee (aKT Pa3AUYHOMN
CKAOHHOCTHU K TepaToreHesy OTACABHBIX BHUAOB
(MBAmEHKO 1987).

HurepecHo, 410 YCTaHOBAEHHAS
3aKOHOMEPHOCTD, COXPAaHSIOMAsACS npu
06]J.IeM YBGAI/I‘{GHI/II/I YHUCAa TepaT B YCAOBI/IHX



152

MODERN PHYTOMORPHOLOGY 6 (2014)

KYABTYPBL, IOYTU He MPOSIBASET B3AUMOCBS3H C
TAKCOHOMHMYECKOH IIPUHAAAEKHOCTBIO BHAOB.
Kax BUAHO 13 AQHHBIX, IPUBeACHHBIX B Taba. 1,
KOANYECTBEHHbIE IIOKA3aTEAM TEPATOreHesa y
BHMAOB, OTHOCSIUXCS K ABYM IIEPBBIM [IOAPOAAM
(Tulipa, Eriostemones), KoAe6AIOTCS IPUMEPHO B
OAMHAKOBBIX [IPEAEAAX, TOABKO Y BUAOB CaMOro
MaAOYHCAEHHOIO IIOAPOAQ Orithyia — MOYTH
BABOE HIDKE.

TakuM 06pa3oM, HCCAEAOBAHHbBIE BHABL
Pa3ACASIOTCS HA YeThIpe IPYIIbI — C HU3KOM,
CpeAHeH, BBICOKOM M  OYeHb  BBICOKOMU
CKAOHHOCTBIO K ofpasoBanmio Tepar. K
nepsoit rpymme (AOAS aHOMAABHBIX Ocobeit B
npupope cocTaBasieT menee 1,5%) oTHocsTCs
8 supos (T. altaica, T. ostrowskiana, T. tarda,
T. dasystemon, T. bifloriformis, T. buhseana,
T. heteropetala, T. uniflora), a Tawxe ckopee
Bcero eme 2 BHAQ H3 ToApoaa Eriostemones
(T. biflora, T. binutans), o KOTOPHIX MOXeM
CYAI/ITB TOABKO IIO AQHHBIM, HOAY‘IeHHbIM B
kyabrype. Ko Bropoii rpynme (a0oas aHOMaawmit
Koaebaercss or 1,50% ao 2,49%) oTHOCATCS
S Bupo (T kolpakowskiana, T. behmiana,
T. greigii, T. dasystemonoides, T. heterophylla);
Kk Tperbeit (poAs amomaamit ot 2,50% A0
3,49%) — 8 Bupos (T. zenaidae, T. tetraphylla,
T. brachystemon, T. alberti, T. schrenkii, T. patens,
T. regelii, T. orthopoda); x uerseproit (A0As
aHOMaAWii mpesbimaer 3,5%) - Bcero 3
(T. dubia, T. kaufmanniana, T. turkestanica).

Ilpyn mnepeHeCeHWM BHAOB TIOABIIAHOB B
KYABTYPY, KaK AyKOBULIAMH, TaK U CeMeHaMH,
9HCAO TEpaT YBEAMYHMBAETCS, YTO 3aKOHOMEPHO
B CBA3U C U3MEHEHHEM yCAOBHﬁ O6I/ITaHI/Iﬂ nu
CBUAETEABCTBYET O PpacCUIMPEHHH AWAIa3OHa
MAACTUYHOCTH U AMIIAUTYABI MOPPOAOTHYECKON
HN3MEHYHNBOCTH BCE€X BHAOB 6e3 HNCKAOYEHM .
OAHAKO, CTEMeHb TOBBINIEHUS KOAMYIECTBA
QHOMAAMM pasAMYHa — Y OAHMX BHAOB
ormeueno asykparnoe (T. greigii, T. orthopoda,
T. kolpakowskiana, T. kaufmanniana, T. alberti),
y apyrux — tpexkparHoe (T. ostrowskiana,
T. zenaidae, T. altaica, T. dasystemonoides,
T. buhseana), deTplpex- M IATUKPATHOE
(T. turkestanica, T. tarda, T. heteropetala)
s paxe aecstukparnoe (T dasystemon)
YBeAI/I'-IeHI/Ie. HO HeKOTOprM BHAQM,
OKa3aBIIHNMCs HeyCTOﬁ'—IHBbIMH B KyAbType

(T.  heterophylla, T. regelii), mnoAO6HBIX
AQHHBIX IIOAYYHTb HE YAAAOCH, IIO APYI'I/IM
(T. behmiana, T. tetraphylla, T. schrenkii)
u3-3a HEAOCTaTOYHOTO KOAMYECTBA
YY4ETHOTO MATepHaAd OHM OKA3aAMCH SIBHO
HEKOPPEKTHBIMH. TOT $aKT, 9TO BCe TIOABIIAHBI
BBIPALIUBAIOTCS HA OAHOM Y4YaCTKe, B A0COAIOTHO
OAHMHAKOBBIX YCAOBHX, CBHAETEABCTBYET O
TOM, 4TO 9KOAOTHYECKHE YCAOBHS OOHMTaHMS
BUAOB B IIPUPOAE He SBASIIOTCA TAABHOM
OPUYMHON PA3AMYHONM CKAOHHOCTH HX K
TepaToreHe3y, XOTsS. POAb TaKOBbIX HECOMHEHHO
BQ)KHA, 4TO GBIAO AOKA3aHO paHee Ha IpUMepe
TIOABIIAHOB M APYTHX  IIpeACTaBUTeAell
cemerictBa Liliaceae, kKak B ecTecTBeHHBIX
ycaoBusx  (MBAmEHKO 1981, 1987), Tax
H B YCAOBIIX SKCHePI/IMeHTa, B YaCTHOCTH,
B.IL ITeveHU1bIHBIM (1990) npy usmeHeHun
TEeMIIEpPaTyPHOTIO PEXIMA.

I/IHTepeCHbIe AQHHBIC HOAy"-IeHbI HPI/I
M3yYeHUH  CKAOHHOCTH K  TepaToreHesy
PasAMYHBIX $OPM OAHOLO M TOIO JKE€ BHAQ.
MaxcumaAbHBIM  OAUMOPQU3MOM, KaK II0
OKpacKke IL[BeTKa, TAK K IO obujeMy raburycy
PaCTeHHfI N3 BCE€X HCCACAOBAHHBIX BHAOB
oramuaercs 1. kaufmanniana. B 1992 r.
Ha  KOAAGKIIMOHHOM  yd4acTKe  IAaBHOTrO
OOTAaHMYECKOrO Capd MbI IPOBEAH  ydeT
AHOMAAMIT CpeAr 0CObell THIIMIHOM OPMBI CO
CBETAO->KEATBIMU LIBETKAMHU U CPEAr 0Cobeil etrje
8 0TOOpaHHBIX HAMH B IPHPOAE GpOpPM, a TaKoKe
UX CMeCHU. YCTaHOBAEHO, YTO IOYTHU Bce GOpPMbI
XapaKTePHU3YIOTCs MOBBIMEHHON CKAOHHOCTBIO
K obpasosanmio Tepar (or 6,7% A0 22,7%)
IO CpaBHeHUIO cC TunuyHoi. VMckarouenue
COCTABASIIOT AUIIb ABE HU3KOPOCABIE GOPMBI C
MAaAMHOBBIMH N AMMOHHO->KEATBIMH IIBETKaMH
(50% u 3,3% cooTBeTCTBeHHO). B 1eAoM
KOAMMECTBO Tepar Aaxe y cmecu dpopm (13,8%)
0oAee ueM B ABa pasa BBIIIe, YeM Y TUIHYIHOM.
AHaArorMdHas 3aKOHOMEPHOCTb OTMeYeHa U
AASL ApyTHX BHAOB. Hampumep, y TummdanHo#
popmer T. greigii B 1996 1. p0AS aHOMAAMH
cocTaBuaa 2,45%, y sxeATOLBeTKOBOH — 5,3%, y
TnaHOH popmer T. patens 8 1991 r. — 2,2%, y
po3oBo1BeTKOBOM — 7,8%.

Taxum obpasowm, KOAMYECTBEHHbIE
II0KA3aTeAN TEPaTOAOTMYECKON HU3MEHYHBOCTH
AMKOPACTYIIUX TIOABIIAHOB MOTLYT CAYXXHTb
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Ta6a. 1. Uncao Tepar pasAMdHBIX BUAOB TIOABIIAHOB B IPHPOAHBIX MOMyASIHSX (A) H B ycAOBHSX KyAbTypHI (B).
Table 1. The number of anomalies in the various species of tulips from natural populations (A) and the culture (B).
A b
Bua Koanuecrso Koangecrso
Coeobenr % e e
TToapoa Tulipa L.
Cexuust Kolpakowskiana Raamsd. ex Zonn. et Veldk.
T. zenaidae Vved. 1440 2,78 255 8,23
T. tetraphylla Regel 820 2,93 26 3,85
T. brachystemon Regel 60 3,33 113 15,04
T. kolpakowskiana Regel 5715 1,70 1548 3,16
T. behmiana Regel 1300 2,08 4 25,00
T. altaica Pall. ex Spreng. 808 1,11 1185 3,29
T. ostrowskiana Regel 3010 1,26 500 3,60
Cexus Vinistriatae (Raamsd.) Zonn.
T. alberti Regel 4340 3,48 AN 5,88
T greigii Regel 15900 2,07 4360 4,11
Cexuus Spiranthera Vved. ex Zonn. et Veldk.
T. dubia Vved. 270 11,10 92 9,78
T. kaufmanniana Regel 6140 5,16 16330 9,25
Cexuust Tulipa
T. schrenkii Regel 543 2,58 30 13,00
TToapoa Eriostemones (Boiss.) Raamsd.
Cexuust Sylvestris Baker
T. patens Agardh ex Schult. et Schult. fil. 385 2,86 1275 6,12
Cexnus Biflores A.D. Hall ex Zonn. et Veldk.
T. tarda Stapf 140 0,71 2432 3,45
T. dasystemon (Regel) Regel 4880 1,09 140 10,71
T. regelii Krasn. 3015 3,15 HeT AQHHBIX
T. orthopoda Vved. 150 2,50 615 5,20
T. biflora Pall. HeT AQHHBIX 220 1,82
T. bifloriformis Vved. 9905 0,66 2420 0,87
T. buhseana Boiss. 100 1,00 300 3,00
T. binutans Vved. HeT AQHHBIX 250 6,00
T. turkestanica (Regel) Regel 2090 4,50 370 18,38
T. dasystemonoides Vved. 4412 1,88 180 5,60
Ioapoa Orithyia (D. Don.) Baker
T. heteropetala Ledeb. 300 1,00 1580 5,32
T. heterophylla (Regel) Baker 3315 1,57 HET AQHHBIX
T. uniflora (L.) Bess. ex Baker 152 <0,65 205 1,95
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QUANTITATIVE INDICATORS OF TERATOLOGICAL VARIABILITY OF KAZAKHSTAN TULIPS IN
NATURE AND IN CULTURE

ANNA [VASHCHENKO
Abstract. The various ability to form anomalies in 26 species of wild tulips based on years of research was established.
Species with minimal (less than 1.5%) and the maximum inclination to teratogenesis (< 3.5%) were identified. Also the
different degrees of increasing in the number of teratomas (from double to ten times) in the conditions of introduction of
different species were found.
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MAIINHHAS KAACCUOUKAINIMA BUAOB POAA FICUS L.
HA OCHOBE ®OPM AUCTOBBIX ITIAACTHUHOK

AAEKCAHAP 3. TAyxoB u ViBAH W. CTPEABPHUKOB *

AnHoTanMsA. AKTYaAbHO! 3aAaueil GOTAHUYECKON HAYKH SBASETCS Pa3pabOTKa METOAOB KOMITbIOTEPHOTO OIIPEeACACHHS
BHAOB pacTeHui. MAeHTHHUKAIMIO YacTO MPOBOAAT Ha OCHOBE MOPOAOTHM AHCTOBBIX MAACTHHOK. [lepcreKTHBHBIM
SBASIETCS ONHMCaHHe GOPMBI AMCThEB Yepe3 3HAYeHU S FApMOHUK SAAMITHIeCKOro Oypbe pasaokeHHs, HO 3 PeKTHBHOCTD
9TOTO IOAXOAA TpebyeT AOIIOAHMTEeAbHOMN MpoBepki. HeoOXoAMMa CpaBHHTeABHAsI OIEHKA PA3AMYHBIX AATOPHTMOB
kaaccudukarmu. Pabory mpoBoanar Ha ocHoBe 2812 msobpaxkenuit auctbes 1S BuAOB popa Ficus L. Aast pemennst
0603HAYEHHBIX 3aAa4 YCTAHOBHMAH ONTHMAABHBIA HAaGOp mapameTpos mpoBepeHust Pypbe pasaoxenns. OmpepeAnan,
4TO HAMAYYIIHE Pe3YAbTaThl KAACCHQUKAIMHM AOCTHTAIOTCA TpU HMCHOAb3oBaHMU 18 rapmonmk ®ypre. Koamyecrso
OIOPHBIX TOYEK HAa KOHTYPe He BAMSAO HA PE3yABTAT BBIIOAHEHHUS MoaeAeil. CpaBHMAM TOYHOCTD MAeHTHUKAU 30
KAACCHHKALMOHHBIX 2ATOpHTMOB. CaMoil BBICOKOH TOYHOCTbIO Kaaccupukanuu (98%) 064apas aATOPUTM <« CAYHAHHOTO
Aeca». OObeAMHEHHe HECKOABKHX KAACCHQUKAIIMOHHBIX AATOPUTMOB ITyTeM <«CTOTOBAHHSI» IIO3BOASIET IMOBBICHTD
3¢ PeKTUBHOCTD PaCcIIO3HABAHUSA POPM AHCTHEB.

Karouesrie caoBa: Ficus, popma AMCTOBOI ITAACTHHKH, dAAMNITHIeCKUH Dyphbe aHaAM3, KAACCHPHKAIIMOHHBIE MOACAU

Aoneyxuii 6omanuneckuil cad HAH Yipaunvl, np. Havuua, 110, 2. Aoreyx, 83059, Yipauna; * ivanstrel87 @gmail.com

Bseaenne KOMIIPIOTEPHOM  KAACCUUKAIlMM  PACTeHUM
HAaMOOABIINI HHTEpeC MpeACTaBAsieT $opma
AUCTOBOM IMAACTHHKH, IIPEXAE BCEro Hu3s-3a
ACT’KOCTH OT06pa>K6HI/UI o61:e1<Ta B AByYXMEPHOM
IIPOCTPAHCTBE u BBICOKOM CTa6I/I.AbHOCTI/I
IIpHU3HaKa B IIPEACAAX BHAQ.

Omnpepesenne BHAQ pacTeHMs  SBASETCS
IIPOLIEAY PO, IIUPOKO  BOCTPeOOBAHHOMN
B OoraHmyeckoii mpaxtuke. OObHO, 9TO
PYTHHHBI @Opoljecc, TPeOyomuil y4acTus

CIeLAAMCTA M He AMIIEHHBI HEAOCTaTKOB
CyOBeKTHBHOIO BOCIPHSTHS XapPaKTePHCTHK
pacrenus. IToryAsipHbIe CETOAHS MOAEKYASIPHBIE
METOABI HAEHTHPUKALIIH OCTAKOTCSI
MAAOAOCTYIIHBIMH M AOPOTOCTOSIIMMH. B
pesyAbTaTe, CAOXHACS BBICOKHMII HMHTEpeC K
paspaboTKe HOBBIX aBTOMATUYECKHX, MAAO
3aTPATHBIX METOAOB OIPEACACHHS PACTEHHIL
AKTHBHOe pasBUTHE IPHKAAAHBIX OTPACAEN
KOMITBIOTEPHOTO 3peHus, obpaboTku
H300paXEHUIT ¥  PACIIO3HABAHUS  0OPA30B,
06eCIedrAO epCrneKTUBHOCTh HACHTUHKALIIN
PpacTeHH It HA OCHOBE X U300 paXkeHUiT. AerkocTb
moAyYeHust UGPOBIX poTorpaduil 1 ycrexu B
00AACTH HMCKYCCTBEHHOTO HHTEAAEKTA AEAAIOT
9TH IOAXOABI AOCTYIIHBIMH U 9(eKTHBHBIMH.

B npHAOKeHMSX —pacro3HaBaHHS —00pasoB
dopmMa  00BEKTOB  BBICTYIAeT  HamboAee
MHQOPMATUBHBIM ~ IIPM3HAKOM. B pamxax

© The Author(s), 2014

B mpaxTHueckol peaAM3allMd BO3HUKAIOT
ABe 0a3oBble 3apa4d: MOAGOP OITHMAABHOTO
MeTOAQ ONHCAHMsI GpOPMBI U BBIOOP aATOpPHUTMA
kaaccupukanuu.  AAsg omucaHusS  GOPMBI
Jaiie BCErO  HCIIOAB3YIOTCS  KAACCHYEeCKHe
MoppoMeTpHYecKHe IIapaMeTppl Ha OCHOBe
AVHEHMHBIX pasMepoB, IIepUMETPa M IIAOIIAAH
(WaNG 2005; LEe & CHEN 2006; SINGH
et. al. 2010). B nocaepHMe ropbl HabAropaeTcs
pacTymuil HHTepec K MeTOAAM HMHTEepPIIpeTaIluU
¢$opMBI depe3 aHAAM3 KOHPOPMAIMU TOYeK,
popmupyromux KoHTYp obObexra. Hamboaee

PaspaboOTaHHBIM  SIBASETCS — DAAUNTHYECKOE
Oypbe pasaoxenue ¢opm (CLAUDE 2008).
B pabore J. Nero (2006), mnokasana
NOTEHITMAABHO ~ BBICOKas 3P PEeKTUBHOCTD

KAACCHQMKAIIMK BHAOB PpAacTeHHH Ha OCHOBe
Aeckpuntopos Oypre. Ilpu aToM HepeneHHOM
OCTaeTCsT 3aAa4a  IOADOpa  ONTHUMAABHOM
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KoMbOuHaryu mapamerpos Oypbe pasAOKeHHSL
OTCyTCTBYIOT AaHHBIE M O CPaBHUTEABHOM
3¢ PEeKTHUBHOCTH Pa3HBIX KAACCHPUKAITMOHHBIX

AATOPUTMOB.
OcHOBBIBASICH Ha BBIIIECKA3aHHOM,
OBIAM  TIOCTAaBAEHBI  CAEAYIOIIHE  3aAQUM:

OIIPEACAUTb ONTHMAABHOE AASl KAACCHPHUKALIUM
KOAMYECTBO TAapMOHMK M OIIOPHBIX TOYeK
npu Qyppe pasaoxeHuum  GopMm;  AATH
CPaBHHUTEAbHYIO OLleHKY 30 pacmpoCTpaHeHHbIX
KAAQCCUPHKAIIMOHHBIX AATOPUTMOB; IIPOBEPUTh
BO3MOXHOCTb IIpYMeHeHMs IIPOLIeAYPbI
CTOTOBaHMS IIPEACKA3aTeAbHBIX MOAEAEH AAL
MOBbINIeHNA 3PPEKTUBHOCTH HACHTUQPHUKALNU
pacrenum.

MarepHaABI H METOABI HCCACAOBAHHH

Kaaccudukanmio mposopmanm Ha 2812
U306paKEeHISIX AVICTOBBIX IIAQCTHHOK
npuHapsexxamux kK 1S Buaam popa Ficus L.:
E  benjamina L., F. binnendijkii Miq,
E  craterostoma  Warb. ex  Mildbr,
E  cyathistipula Warb, F. elastica Roxb.
ex Hornem., F  macrophylla  Roxb.,

E. microcarpa L. f,, F. natalensis Hochst. subsp.
leprieurii (Miq.) C.C. Berg, E. pumila L.,
E. religiosa L., F. rubiginosa Desf. ex Vent.,
E  sycomorus L., FE thonningii Blume,
E. vallis-choudae Delile, F. watkinsiana F.M.
Bailey. ITpeaBapuTeABHYIO 06paboTky
CKAHUPOBAHHBIX ~HM300paXKEHHIl IIPOBOAMAU
B cpepe makera FIJI (SCHINDELIN et al.
2012). Ha aroM oTame moAydasd GMHApHble
H306pakeHusI AUCTOBBIX [IAAQCTHHOK.
AaapHeriyro  06pabOTKy OCYIIECTBASAM C
HCIIOAB30BaHMEM SI3bIKA IIPOrPAMMUPOBAHIS
R (R Core Team 2012). O6mas cxema
MOAyYeHUs] TAPMOHUK dAAMITHIECKOro Dypse
Pa3AOKEHHUSI COOTBETCTBOBAAA PEKOMEHAQALIMSIM
(CLAUDE 2008).

Tak kak 3apada  KAACCUQHKAIIMH BHAOB

pacTeHHMil  IIOApa3syMeBaeT  HCIIOAb30OBaHUE
AUCTBEB C CYIeCTBEHHO Pa3AMYAIONUMCS
MOP(OAOTHIECKUM CTpOeHHeM, Ob1A2

BBHIOpaHAa cxeMa Ha 0ase IICEBAOOIOPHBIX
Touek. B AanHOM BapuanTe, 3(PexTHBHOCTD
00yueHHs KAACCUPUKAIMOHHOM MOAGAU MOXET
3aBUCETh OT ABYX IapaMeTpOB: KOAMYECTBA

OTIOPHBIX TOYEK BAOAD KOHTYpa M KOAMYECTBA
ompepeaseMbIX TapMOHUK Dypbe paszaoskeHHS.
AAsT HAXOXXAEHUS ONITUMAABHOTO COOTHOIIEHUS
9THX MAPaMeTPOB IIOATOTABAMBAAU HCXOAHBIH
HA0Op KOHTYPOB AMCTOBBIX IAACTUHOK B IIECTH
BapHaHTaX, ¢ paccranoBkoit mo 30, 40, 60, 100,
180 1 300 omopHBIX TOYEK Ha KaXKAOM KOHTYpe.
ITocae, AAS KAXAOrO BapHaHTa HAXOAMAU IO
12, 18, 24, 30 rapMOHMK 3IAAMIOTHYECKOTO
Dypre pasaoxenus. B pesyavrate moayunan 24
KOMOUHAIUU rapaMeTpos. 3HaveHus TFapMOHMK
U3 KaXKAOM KOMOUHAIUM HCIIOAb30BAAM B
KaJyecTBe HMCXOAHBIX AAHHBIX AASL TIOCTPOEHHS

KAACCHQUKAIIMOHHBIX ~ MopeAeil. Ha  aTom
JTalle TeCTUPOBAAM  BBHIIIOAHEHHE 4YeThIpex
PACIPOCTPaHEHHbIX AATOPUTMOB: <«OIIOpHas

BEKTOpHasl MallMHA C papHaAbHBIM 6a3HCOM>>,

«CAyYalHBII ~ A€C  AEPEBbEB  peIIeHHN>,
«HCKYCCTBEHHas  HEMPOHHAas  CeTb>» H
«npocrori  Beitec». Aag  xaaccuduxanyu

HCIIOAB30BAAM CXeMy OOydeHHUs 6e3 KOHTPOASL.
S PexTHBHOCTD BbIIIOAHEHHS MOAEAU
OLIeHMBAAM II0 Pe3yAbTaTaM S CAydYaiHbIX
IIOBTOPEHUI 10-xpatHO¥t  mepekpecTHO
npoBepku.  ONTMMaApHYIO — KOMOMHAIHIO
OTIPEACASIAM TIO PEe3YAbTATaM MHOXKECTBEHHOTO
AUCIIEpCHOHHOTO aHaAW3a, 3HAYeHHS
FAPMOHUK 9TOM KOMOMHALIMM HCIIOAB30BAAU B
AAQABHEHIIEM.

Ha cAeAyIoIeM
3¢ PeKTUBHOCTD

oTalle  OIleHHBAAM
KAaccuMKaLUK 30
AATOPUTMOB. IToabop ONTHMAABHBIX
MaKpOIapaMeTpoB OCYIIIeCTBASIAK c
IpUMeHeHHeM OubAnoTekd QYHKUMIT caret
(Kuan  2008). IlepeueHp  aArOpHTMOB
npeacraBaeH B Ta0a. 1.

AAs HOCTpOeHHS  KAACCHPMKAIMOHHBIX
MOAEA€Hl  HCIIOAB30BAAM  METOA  OOydeHms
C KOHTpOAeM. AAs 9TOrO MCXOAHBIF HAabOp
AQHHBIX ACAMAU Ha TPEHHPOBOYHYIO K TECTOBYIO
BBIOOPKHM 10 75% 11 25% OT HAYAABHOTO pa3Mepa,
coorBeTcTBeHHO. IlopGOp MakpomapameTpos
U TEpBUYHYI0  OLEeHKy  3(PeKTUBHOCTH
KAQCCHQUKALIMK  IPOBOAMAM HA  OCHOBE
10-kpaTHOM mepekpecTHOI MpoBepKkH. Bapuant
AATOpHUTMA C OIITHMMAAbHBIMH IIapaMe€TpaMH
00yJaAH Ha BCell TPEHUPOBOYHOM BHIOOPKe.

ITpoueaypy CTOTOBaHMS MopeAeit
npoBopuan Ha ocHoBe (WOLPERT 1992).
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Taba. 1. Hepequb AATOPUTMOB. * COKpaI.[IeHI/Ie Ha3BaHHS aArOpUTMa IIPUHATOE B 6ubanoTeke caret s3bIKa

nporpamMmuposanus R.

Table 1. List of the algorithms. * Algorithm names abbreviations as accepted in the caret library of the R programming

language.

Ne  Merop Aaropurm™ VcTounuk

1 Borunr (ru6xuit AMCKDUMHHAHTHBIH aHAAM3) bagFDA FRIEDMAN 1991

2 Borunr (perpeccuoHHOE AEpeBO pelleHuit) treebag HOTHORN et. al. 2004

3 Beiiec meTop, nb Kunn 2008

4 AepeBbs C MOAACPIKKOM gbm FRIEDMAN 2002

S OAacTHYHAS CeTh glmnet SimMonN 2011

6 I'm6Kuit AMCKPUMYHAHTHBIN aHAAU3 fda HasT1E 2009

7 O6mas AuHeNHas MOAEAD glmStepAIC VENABLES & RiPLEY 2002

8 TerepockepacTHyecKHil AMCKDUMHMHAHTHbIN AaHAAM3 had KuMAR & ANDREOU 1998

9 K 6Aamxaimux cocepeit knn VENABLES & RipLEY 2002

10 OG6yuaemast BEKTOPHASI ACKPETH3ALUS Ivq VENABLES & RIPLEY 2002

11 AuHeNHbIN AMCKPUMUHAHTHbI aHAAU3 sddaLDA Kunn 2008

12 CMenaHHbIN AMCKPIMUHAHTHBIA aHAAH3 mda HasTIe 2009

13 BAmKa#IIMX CXOAAIIUXCA IIEHTPOB pam TIBSHIRANI et. al. 1999

14 HetiponHnas ceth avNNet Kunn 2008

1S  Hetiponnas ceTp nnet VENABLES & R1PLEY 2002

16 ~ YacTudHBIX HAMMEHDIINX KBAAPATOB pls MARTENS & Nz&s 1989

17 AMCKpMMMHAHTHBIF aHAAM3 CO IITPadaMu Pda HasTiE 2009

18 AMCKpMMMHAHTHBIF aHAAM3 CO IITpadamMu Pda2 HasTIE 2009

19  KsappaTHYHBIH AMCKPUMIHAHTHBIN aHAAN3 sddaQDA Kunn 2008

20  Cerp QyHKIMI C papAUAABHBIM (a3HcOM rbf KunN 2008

21 CayuaitHbi Aec ORFridge MENZE et. al. 2011

22 CayyaitHbIit AeC rf BrEIMAN 2001

23 PexypcuBHoe peseHue ctree STROBL et. al. 2009

24 PexypcuBHOe AeAeHHe rpart BREIMAN et. al. 1984

25 PeryAsipHBII1 AMCKPYMHHAHTHBII AHAAU3 rda PREss et. al. 1992

26 MopeAb paBua CS5.0Rules QUINLAN 1993

27  CaMOOpraHU3yION[Hecs KapThl bdk KuHN 2008

28  PaccesiHHBIN AMHEHHbIN AMCKPMMUHAHTHBIN aHAAH3 sparseLDA PHATAK et. al. 2010

29  MamuHa OOpHBIX BEKTOPOB svmPoly Kunn 2008

30  MamuHa OOPHBIX BEKTOPOB svmRadial Kunn 2008
Otrobpaan 15 aATOpPUTMOB, IPOSIBHBIINX KAXAOTO M3 KOHTYPOB AMCTOBOM IAQCTHUHKH
HaVAydImyro 9¢p¢QeKTUBHOCTb IO pe3yAbraTaM K KaxaoMy u3 15 BupoB. O6bpepAnHHAM
nepeKpecTHOM IIPOBEPKH. IIpoBeAr mpeACKasaHMs BCEX MOAEAEH B OAHY TabAuIly, B
IIpEACKa3aHue BHAOB Io SHAQUEHMAM  PE3YAbBTATE KaXKAOMY a6pHcy COOTBETCTBOBAA
FapMOHHK  TPEHHPOBOYHOTO  MHOXeCTBA HAabop u3 225 MpeACKA3aHHBIX 3HAYEHHIL

BCEMM OTOOpaHHBIMU MOAEASIMH. Pe3yAbraTh
IIPEACTABHAU B BHAE BEPOSITHOCTEH OTHeCEHHS

HOAY‘IeHHOC MHOJXECTBO HCIIOAB3OBAAU IIPU
IIOBTOPHOM 06y‘leHI/II/I BCEX AATOPpHUTMOB IIO
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Puc. 1. BausHue koAmyecTBa TapMOHHUK Ha TOYHOCTDb

UACHTHQUKALMA ~ KOHTYDPOB
N — KOAHYECTBO HAOAIOACHHIL.

AXUCTOBBIX ITAQCTHHOK:

Fig. 1. The influence of the harmonics number on the
accuracy of the leaf plate’s identification: n — number of
observations.

BBIIIEONIMCAHHON  cxeMe. AAS  CpaBHEHHA
KAACCUPUKAITMOHHOM 9 PEeKTUBHOCTH MOAEACH
HMHAUBUAYAABHBIX AATOPUTMOB M PE3yAbTaTOB
CTOTOBaHHUS MOAEACH CPAaBHHBAAU IIOKA3aTEAH
IepeKpPecTHOH IPOBEpKHM U Pe3yAbTaThI
KAQCCHQHUKAIIIN HA TeCTOBOI BRIOOPKeE.

Pe3yAbraTsI 1 HX 00CYy>KAEHHE

OneHuan BAMSHUE KOAMYECTBA ONOPHBIX
TOYeK Ha KOHTYpe M KOAMYECTBAa HAXOAMMBIX
rapMOHUK Ha 3¢ PEeKTHUBHOCTb HACHTUPHUKAIIUN
BuAd. COTAACHO pe3yAbTaTaM AMCIEepPCHOHHOIO
aHaAM3a KOAMYECTBO TOYeK He BAHUSeT
3HAYMMO HA KOHEUHBIH pPe3yAbTaT OOydeHHs
MOAEAEH. ITosToMy  aAAs  AaAbHeiIero
aHaAM3a HCIIOAB30BAAUM CpeaHee 3HadeHHe

100 rouex. Koamuecrso rapmonux Qypne
PasAOXKeHMs AOCTOBEPHO BAMSAO Ha KAauecTBO
HUAEHTUQUKAIIMK BUAOB. Pe3yAbTaThl TecTa Io
CyMMe BBIIIOAHEHHS BCeX KAACCHPHKAITHOHHDBIX
MoAeAel mpeAcTaBAeHbI Ha Puc. 1.

N3 Puc. 1 BupAHO, YTO
pe3yAbTaT  HAeHTHUUKAIUU
npu HCIIOAb30BAHMHU 18 TrapMOHUK.
BsammopelicTBe  AByX mapaMeTpoB  He
obnapyxeno. IIpepBapuTeAbHast — OILjeHKa

HaUAYYIIUA
AOCTHTaeTcs
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Fig. 2. The identification accuracy of the top 1S
algorithms.

3HauuMOCTH TapMOHUK Qypbe pasaoKeHHA
IIOKA3aAa, YTO AASL BCEX BUAOB TIepBbIe ACATDH
TapMOHHUK OIIMCBHIBAIOT He MeHbIle 99%
Bapuanuu ¢$opM. OTO CBHAETEABCTBYeT O
3HAYMMOCTH MEAKHX AeTaAeil OuepTaHuM AMCTa
AAsL TOYHOTO oOIlpeaeAeHHs BHAA. MoxkHo
IPEAIIOAOXKHTD, YTO TapMOHMKH, CAEAyIOI[ue
IocAe  BOCEMHAALIATOM,  He  CoApepKaT
cnenumyeckol  MHPOpMAIMM, TO  eCTb
OTIMCHIBAIOT ITYMHOCTb AQHHBIX U HE AOAXKHBI
BKAIOYATbCS B aHAAM3.

Onenka 9¢ppeKTHUBHOCTH HACHTUPUKAIIIU
MHAMBUAYAAbHBIX ~ AATOPHTMOB  ITOKA33aAa,
4yro 17 M3 HUX MMEIOT TOYHOCTDb Bbime 90%.
Ommbku  KAaCCHPHUKALUK  ITHX  MOAEAeH
pacnpeaeseHsl paBHOMepHO. CAepOBaTeAbHO,
B BBIOOpKE OTCYTCTBYIOT IIPUHIJUIIMAABHO
HepasamuuMble  BuAbl.  Ha  pucyske 2
IPEACTaBAGHBI IIOKa3aTeAM TodHoCcTH 15
AYYIIMX MOAEAEH.

Hauayumuii  pesyAabTaT KAacCHPHUKAIUU
IIPOAEMOHCTpHpOBaA  aaropurm  rf -
«CAyYaWHBIA  A€C  AEPEBbEB  PeIleHMM>».
CpeAHMIT IIOKa3aTeAb TOYHOCTH 9TON MOAEAH
no pesyabTaTaM 10-KpaTHOH IepeKpecTHOH
npoBepku cocraBua 0,987 co craHAApTHBIM
orkaonenneM B 0,01. Aaropurmsr  rbf,
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MaKCHMAABHAs TOYHOCTH MHAMBHAYAABHBIX MOACACHL.

Fig. 3. The identification accuracy of the top 10 models
after the stacking procedure. Red line assigns maximal
accuracies for individual models.

ORFridge, glmStepAIC u sparseLDA mokasaau
toudocTh Menbme 0.5. K3 mpeackasanuit
1S Ayamux mopere#t cGOpPMHUPOBAAM HOBBII
obyyaromee MHOXECTBO M IIPOBEAM Ha HeEM
IIOBTOPHOE OOyUeHIe MOAEALTL.

CoraacHO  pesyAbTaTaM  IlepeKpecTHOM
IPOBEPKH MPEAAOKEHHAsT CXeMa IT03BOAMAQ
CYILIIeCTBEHHO YAYYIIHTD Ka4ecTBO
KAACCUQUKAIIMOHHBIX MOAEAeH. AATOPUTMbI
tda, gbm, glmnet, pam, Pda, rf, svmPoly

u treebag npopemoncTpmpoBaan  100%
CPEAHIOI0  TOYHOCTb  HAEHTHUPUKAIMM  C
HYAEBBIM CTaHAAPTHBIM OTKAOHEHHEM.
OcraspHsle  Mopeam  kpome pls, rpart,
ORFridge wu rda umeanm  TOYHOCTD
Bpime  90%. AAS  OOBEKTHBHOM  OI€HKH
VAYUIOIEHHSI ~ KAACCHQHKAIIMH  IPOBEPHAU

MHAMBHAYaAbHbIE U MHO)XECTBEHHbBIE MOAEAH
Ha TeCTOBOM MHOXecTBe. TOYHOCTb OTA@ABHBIX
AATOPUTMOB CHH3MAACH HECYIIeCTBEHHO. JTO
CBHAETEABCTBYeT 00 OTCYyTCTBHU ddexra
nepeobydeHus. CoorHommeHne MEKAY
Pa3sHBIMH AATOPUTMAMH II0 TOYHOCTH OCTAAOCh
TaKMM JKe, KaK M B CAyYae C IIepeKpeCTHOH
oneHKkoi. CaMbIil BHICOKHH pe3yabraT B 98%
TOYHBIX HAeHTUUKAMIL 6b1A y 1f. CpaBHeHMe

pesyabraroB 10 Ay4YmHMX MHOXXECTBEHHBIX
MOAEAeHl C  MAKCHMAaAbBHBIM  IIOKa3aTeAeM
HHAMBUAYAAbHBIX AATOPHTMOB IPEACTABACHO
Ha pHCYHKe 3.

PesyabraThr AATOPUTMOB  ITIOCAE
«IpOIIeAYypPHI ~ CTOrOBAHUSA»  IPEB3OUIAU
MAaKCHMAaABHYIO TOYHOCTb HHAMBHAYAABHBIX
MOAEAEH. 9 PeKTUBHOCTD rf BO
MHOXeCTBEHHOM BapuaHTe cocrtasuaa 0,9886.
TakuMm  06pasoM, CTOrOBaHHE  YAYYIIHAO
TOYHOCTS onpepeserst Ha 0,886. B macmrabax
Boi6opku (701 KOHTYp) STOT HOKa3aTeAb
MO3KeT OBITh BOCIPHHST KaK HeCyIIle CTBEHHbI.
B a6COAIOTHBIX 3HAYEHMSIX HHAUBUAYAABHBIH If
aomyctua 14 omubok, a rf mocae croroBanus —
8. CaepoBaTeAbHO, KOAUYECTBO HEIPAaBUABHBIX
KAACCHQUKAIIMIA YMEHDITHAOCH Ha 43%.

ILATH

3akAroueHue
TFapmonuku SAAMIITHYECKOTO Dypoe
pasaokeHHnss POPM  AHCTOBBIX IIAACTHHOK
SIBASIIOTCS. ~ MHPOPMATHBHBIM  IIapaMeTpOM
AASL TIDOBEACHHS MAIIMHHOM HMAHTHQUKAIIUU
BHAOB pacTeHuil. ONTHMAaAbHBIE Pe3YABTATHI

KAACCHPUKAITUI AOCTHUTAIOTCS npu
UCIOAb30BaHUU 18 rapmonuk. Breicokas
9QPEeKTHUBHOCTD  MOAEAeH  IOATBEPXKAAET

YCTONYMBOCTh MPHU3HAKOB (OPMBI AUCTbEB B
npeaerax Bupa. Hamboaee IepCreKTHBHBIM
AATOPUTMOM AAST ABTOMATHYECKOTO
OIPEACACHHS PACTEHMM SABASETCS CAyYaWHbBIA
Aec AepeBbeB pelleHHi. Briepsbie mpuMeHnAK
MEeTOA  CTOrOBaHHMS  MoaeAeir B cdepe
KOMITPIOTEPHOM MAGHTUQPUKALUU PACTEHMIL.
AaHHBIN BapUaHT 06 beAMHEeHUS MpeACKa3aHun
CrocobeH 3HAYUTEABHO VAYYLIHUTH KauecTBO
OIpEACACHH BUAOB.
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COMPUTERAIDED IDENTIFICATION OF THE FICUS L. SPECIES BY THE LAMINA SHAPE
ALEXANDER Z. GLUHOV & IVAN 1. STRELNIKOV *

Abstract. The development of computer aided plant species determination is the urgent task of the botanical science.
Identification is often bases on the morphology of the lamina. It is promising to describe the leaf shapes through the
harmonic values of elliptic Fourier decomposition, but the effectiveness of this approach requires further verification.
Another task is a comparative evaluation of different classification algorithms. The work was conducted on the 2812 leaves
images of the 15 Ficus L. species. To solve the described tasks the optimal set of the Fourier decomposition parameters
was determined. The best results are achievable by using the classification with 18 Fourier harmonics. Number of
reference points on the outline does not affect the result of the models. We compared an identification accuracy of the
30 classification algorithms. Random forest algorithm had the highest classification accuracy — 98%. Combining different
prediction algorithms by stacking improves the efficiency of the leaf shapes recognition.

Key words: Ficus, lamina shape, elliptic Fourier analysis, classification models

Donetsk botanical garden NAS of Ukraine, Illich's Avenue 110, 83059 Donetsk, Ukraine; * ivanstrel87 @gmail.com
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MOP®OAOTHUYECKHUE ®OPMbI KAPEAbCKOW BEPE3bI

HaprexaA H. HUKOAAEBA

AnHOTAnMsI. AQHBI ONIPEACACHHMS U CUCTEMATU3UPOBAHBI MOPpOAOTHIecKre POPMBI KAPEABCKOI Gepesbl.

Karouessre caoBa: Betula pendula var. carelica, kapeabckas 6epesa, OpMbI pOCTa M CTBOAQ, PeAbed) IIOBEPXHOCTH CTBOAA

Hncmumym aeca KapHI] PAH, ya. Iywikunckas, 11, 2. Ilemposasodck, 185910, Poccus; nnnikol@krc.karelia.ru

Yepra, HanboAee IIOAHO XapaKTepHU3YIOIast
kapeabckyto 6epesy (Betula pendula Roth. var.
carelica Merkl.) — noammopusm, KoTopsuit
IPOSIBASIETCS [0 TaOUTYCY U THITY IOBEPXHOCTH
CTBOAQ, XapakKTepy pPacIpeAeAeHHUS y30pPYaToH
TEKCTYPbl APEBECHHBI IO CTBOAY, IIBEeTY
APeBeCHHbBI M KOPbI, BETBACHHUIO, 3aHUMAeMBIM
MeCTOOOUTAHUSM H T.A,.

AeAeHre pacTeHHIT KapeAbCKOH Gepessl
(6.x.) Ha MOpdororudeckre GOpMBbI OIUPaETCS
Ha MOpP{OAOTHIECKHEe XapaKTePUCTUKH
CTBOA2, HA OCHOBAaHUH KOTOPBIX (PUKCHPYIOT
SKU3HEHHYIO $opmy, $opmy pocra,
dopmy  cTBOAR,  peabed  TIOBEPXHOCTH
crBoaa. B xope HarypHOro - ommcaHuA
HACKAGHHS MCCACAOBATEAM CTAAKHMBAIOTCH C
HEOOXOAMMOCTDIO KAACCHHKAIIMH PACTEHHUH IO
IpyImaM, HO YacTO B OIHCAHHAX BCTPEYAETCH
CMeIIMBAHME  HECKOABKMX  XapaKTepHCTHK,
OTCYTCTBHE 4eTKOH CXEMBI, YTO B AAAbHEHIIeM
IPUBOAUT K CHIDKEHHIO IIeHHOCTH
BBIIIOAHEHHBIX ~PabOT U HEBO3MOXKXHOCTHU
CpaBHEHHS.

Ileap paHHOM pabOTBI — HA OCHOBE
anaansa ecrectsennbix (Kapeans, IIckoBckas,
Cmoaenckas o6aactu, Beaopyccus, Ykpausa)
n wuckyccrsennsix (Kapeaus, Bopomexckas,
Kuposckas, = Mockosckas,  MypmaHckas,
IlckoBckast obaacth, Beaopyccns, Ykpauma)
HACAKACHHH 0.K. IPEAAOKUTD KOHKPETHYIO
CXeMy OIMCaHHUS ee MOPPOAOTHIECKHX POPM Ha
OCHOBAHHUH XapaKTEPUCTHK CTBOAQ.

Aas pacrenuit 0.x. XapaKTepHBI
Opesosudnas W Kycmoobpasnas >KU3HEHHbIE
dopmbr (OK®) (Puc. 1). OcHoBHOe oTAMuMe
3aKAIOYAeTCS B HAAMYMH SCHO BBHIPAXEHHOTO
© The Author(s), 2014

APEBeCHOTO CTBOAA y HepBoil  $opMmpl,
OTCYTCTBHE €AMHOM AMAEPHON ocu U 6oAbLIOE
KOAMYECTBO OCell y mocaepHeil. ApeBoBUAHAA
JKM3HeHHass (opMa, B  3aBUCHMOCTH  OT
BoicoTbl AupepHON ocu (COKOAOB 1948),
TIOAPA3AEASETCS Ha 8bICOKOCMEOAbHY10 (BbIie 7
M) U kopomkocmeosvtyto (Huke 7 M) dpopmbl
pocta (OP) u MoxeT GbITb 00HOCHIBOALHOI
(MoHoKOpMHOE  AepeBo, Puc. 2 A),
MHO020cMB8046HOTl (HECKOABKO IOAHO-APEBECHDIX
CTBOAOB Pa3BUBAIOTCS OT OAHOrO KOpHs, Puc.
3 B). ®opma pocra dpesosudnblii Kycm — KOTAQ
OCHOBY KyCTa TIIPEACTaBASIIOT  ApeBecHble
CTBOABI B KayeCTBe OCeil BTOPOTO IOpsAKa
(Puc. 3 I.]). Ouens peaxo y 6.x. popmupyercs
dopma pocra cmaaney (Puc. 2 1), creatomeecs
A€peBO C KPOHOI, NPHUIOAHHMMAIOmecs Hap
IIOBEPXHOCTbIO IOYBBI HA BBICOTY A0 2 M.
BricoTa pacTeHHs B 9TOM CAyYae MOXET OBITb
MeHbllle, 4eM AAMHA CTBOAAQ.

KycroobpasHas JKM3HEHHas dopma
MOXET OBITh IOAPA3A€ACHA HA KYCHMOBUOHYIO
(HECKOABKO ~ AMAMPYIOIMX — OCeil, BBICOTOI

oT 4 M U AuamMeTpoM A0 15 cM, oTxoAAT OT
oaHOTO KOpHS, Puc. 3 A), kycmoobpasuyto
(Auampyrommuit cTBOA Ha BbicoTe A0 80 cM
pacmapaeTcs Ha IPUMEPHO paBHble BeTBU
BTOPOTO IIOpsiAka B KOAMYecTBe Ooaee
4 mr, Puc. 3 D-G) u kycmapuuxosywo
(MHOTOYMCAEHHBIE ~ CTBOAMKM OT  KOpH,
AuameTpom A0 6¢M 1 BbicoTO A0 3 M, Puc. 3 H)
¢$opmeI pocTa.

BBICOKOCTBOABHBIE pacTeHHsT 6.K. YacTo
npeacTaBaeHbl npsmocmeorvroii (Puc. 2 A)
dopmoit  crBora (®C). Tloaasasromee
OOABIIMHCTBO KOPOTKOCTBOABHBIX u
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Puc. 1. Cxema onucasus MOp$OAOrHIeCKIX GpOPM KapeAbCKOI bepesbl Ha OCHOBAHUM XaPAKTEPHCTHK CTBOAA.

Fig. 1. The scheme describing the morphological forms of Karelian birch based on its trunk characteristics: LF - life

form; GF — growth form; TF - form of trunk; RF - trunk surface relief.

KyCTOOOPa3HBIX PAcTEHUIl HMEIOT BUAbHAMNYIO
U AUpOCMBOAbHYy10 GOopMy cTBoAa. Buabuaras
(POPMa XapaKTepnsyeTc;I HOBTOPHIOHII/IMPICH
pasBuakamu Bcex oceit (Puc. 3 D-F).
AnpocTBOoAbHasI pOopMa UMeeT KOPOTKHUH, 4acTO
YTOALIEHHBIN Y OCHOBaHUS, CTBOA, KOTOPBIX Ha
BpIcOTE 1-2 M paspeAseTcs Ha ABa OAMHAKOBBIX
o pnametpy croaa (Puc. 3 C).

Kapeanckas Gepesa SIBASIETCS
HCKAIOUUTEABHO CBETOAIOOUBBIM PACTEHUEM 1 €€
€CTEeCTBCHHbIC HOHYA}ILH/II/I qacTo HPI/IYPO‘{eHbI
K ONyIIKaM, MPOTaAMHaM, (OPMHUPYIOTCA
BAOAD AODOT. PacTeHMSI aKTHBHO pearupyer
Ha W3MeHeHHe OCBEH]eHHOCTH (pOPMHPYS
HAKAOHEHHbBIe CTBOABI, BBIHOCSI TOUKH POCTa B
HAITPaBACHUH YJaCTKa ACCHOTO ITOAOTA C AyUIIeH
ocsemenHocThio. Ha Puc. 4 nmpeacraBaeHs! pABa
npuMepa: A — pacTeHus 0.K. 9eThIpeX KparHUX
PSAOB, PACTYIUX Ha I'PaHHUIIE YIACTKA KYABTYP
U eCTeCTBEHHOTO COCHOBOIO HACaKAEHUS
XapaKTepU3YIOTCSI HAKAOHHBIM ITOAOXKEHHEM
CTBOAOB B HANIPaBAGHHM YYaCTKa C AyYIIeH
OCBEILeHHOCTDIO; B — oA06HAs KapTHHA BAOAD
CTeHbI eCTeCTBEHHOTO Hepe30BOro HaCAKACHIIS.
KoanuecrBo, Tvm u ApoGHOCTb Cl)I/IKCI/IPYEMbIX
XapaKTepUCTHK B TpeAsokeHHOi cxeme (Puc.

1) MOXKET MEHSTBHCS B 3aBUCHMOCTH OT LieAer

HCCACAOBAHUS.

Baxxueitmm MOP$OAOTHYIECKUM
IOPU3HAKOM 0.K., TECHO KOPPEeANPYIOLIUM
C  Y30pYaTOCTBIO  APEBECHHBI,  SBASIOTCA

HepOBHOCTH nu YTOAI.ueHI/Iﬂ Ha CTBOAE (SAARNIO
1976), cosparompe Ha HeM OIPeAeACHHbIi
peaved mnosepxnocru (PII). Illaposudro-
ymoawennas ¢opMma peabeda IOBEPXHOCTH
(Puc. 2 A-C) otmeuena y Bcex $opm pocta. Ha
cTBoAe 06pasyercs peabedHas MOBEPXHOCTD
B BuAe mapa (IPOAOABHAS M papHMaAbHAS
ocHu YTOAI.ueHI/IH IIO4YTH paBHbI) AN MY@TI)I
(mposoabHas och  GoAbIIe  PAAMAABHON),
OXBATHIBAIOLAS CTBOA LIEAMKOM, 4€PeAyIOmasics
C IPSIMBIMH y4aCTKAMH CTBOAQ 6€3 BBIPR)KeHHOTO
peabeda. PacnoroxeHne  yTOALIEHHH  II0
CTBOAY MOXeT 6bITb paspexennbiM (Puc. 2 A)
nan c6amwxennsiv (Puc. 2 B). Kak mpasmuao,
MyQThl GOPMUPYIOTCS HE TOABKO Ha CTBOAE,
HO U Ha BeTBsX Broporo nopsaka (Puc. 2 C).
Pebpucmas $opma peaveda IOBepXHOCTH
(Puc. 2 D) xapakTepHa AAS APEBOBUAHOM
KU3HEHHOH  popmpl.  Pebpa  pasamdHOi
TOAIIMHBI UAYT OT OCHOBaHHUS CTBOAA BBICOKO
B KpOHy, 9YacTO OTMeYaeTcs TEeHACHIHS K
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Puc. 2. Mopdoaoruaeckue GpopMbI Kapeabckoit bepesbl o peabedy nosepxaoctu crsosa (A-H) 1 popma pocra craaner

(I): A-C - maposuaHo-yTOAmeHHs popma peabeda (A — paspeskeHHOE TOAOKEHHE «IIAPOB>, BHICOKOCTBOABHAS YOPMa;
B — cOamkeHHble My$TBI, KOPOTKOCTBOAbHAsL popma; C — MyQThl Ha BeTBSIX BTOPOrO IIOPSAKA, KOPOTKOCTBOAbHAS
dopma); D — pebpucras popma peaveda; E — suckoobpassas popma peaveda; F — meakobyropuaras dpopma peabeda;
G - xpynHOGyropyaras popma peaveda; H — HepaBHOMepHO-byropuaras opma peabeda moBepxHOCTH. IIyHKTUPHDIE K
CIIAOIIHBIE YePHbIE CTPEAKH — OAHOCTOPOHHHME B3AYTHS Ha CTBOAC.

Fig. 2. Morphological forms of Karelian birch based on the trunk surface relief (A-H), as well as the procumbent form
of trunk (I): A-C — tubercular surface relief (A — sparsely spaced tubercules, high-stemmed form; B — connivent muffs,
short-stemmed form; C — muffs on the 2™ range branches, short-stemmed form); D - ribbed surface relief; E — ringed
surface relief; F — small-knobbed surface relief; G — large-tuberous surface relief; H — irregular tuberous surface relief.
Dotted and solid arrows — unilateral swellings on the trunk.

3aKPYYMBAHMUIO BIIPABO IO OCH CTBOAA. Aedsinas
(duckoobpasnas) dopma peabeda MOBEPXHOCTH
(Puc. 2 E) BcTpeyaercs y ApeBOBUAHOI
JKU3HEHHON (opMbl. XapaKTepHbI YTOAIEHUS
B BHAE AMCKOB, KaK OBl HAHH3AaHHBIX OAMH 32
APYTHM IIO BCeMy CTBOAY. Meakobyzopuamas

dopma peaveda mnosepxuoctu (Puc. 2 F)
OTMeueHa BO BCeX (GOpPMax pPOCTA, HO wHamle
BCTPEYAeTCs y BBICOKOCTBOABHBIX AEPEBbeEB.
Msuorouncaennbie meakue (2-4 cM B Auamerpe)
YTOATI[EHHS XOPOIIIO 3aMETHBI TI0 BCEMY CTBOAY, C
TIOABEMOM B KPOHY UX KOAHYECTBO MOCTENeHHO
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Puc. 3. Mopdosorudeckue popmor pocra (OP) u gopmor crsora (OC) xapeabckoit 6epess: A — xycropupHas OP;
B — muorocrsoabHast OP; C — aupocrsoasHast C; D-F — sussuaras PC; D-G - xycroobpasuas OP; H - kycrapaukosas
®P; I,J - OP ApeBoBHAHDIH KyCT.

Fig. 3. Morphological growth forms (GF) and forms of trunk (TF) of Karelian birch: A - bushy GF; B — multi-stemmed
GF; C - lyriform TF; D-F - forked TF; D-G - bush-shaped GF; H - shrubby GF; I, J - tree bush GE.
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Puc. 4. HakaoHHast $opMa CTBOAA KaPeAbCKOIT Gepesbl.

Fig. 4. Inclined form of Karelian birch trunk.

crwkaercst. Cpeant AepeBbeB 0.K. BCTpedaeTcst
OOABIION MPOLIEHT PACTeHHHA C KPYIHO-
6yropuarbiv (Puc. 2 G) u HepaBHOMepHO-
6yropuatsiv (Puc. 2 H) peabedoMm crTBOAQ,
KOTOpble, HEOOXOAUMO  0CO00  BBIAGAUTD
Cpeau IepexoAaHbIX ¢opM, Tak Kak B pspe
06CAeAOBAHHBIX HAMH HACAKACHHISX 9TH (OPMbI
cocraBuau Ooaee 60%. AAs HepasHomepHo-
byzopuamoii  GopMbl peabeda IOBEPXHOCTH
XapaKTepHO HaAMYHe II0 BCeMY CTBOAY KPYITHBIX
OAHOCTOPOHHMX B3AyTHil (He OXBaTBIBAIOIIMX
CTBOA LJAMIKOM), TIePEMeKAIOIUXCS C MEAKUMH
u cpearnmu (a0 10 cM B Anamerpe) Gyropkamu
(Puc. 2 H). Y pacrenuii ¢ kpynHo-6yzopuamoil
MIOBEPXHOCTDIO, B OTAMYME OT IIPEABIAYIIEro
BapHAHTA, OTMEYAIOTCS IO CTBOAY TOABKO
KpYTIHbIE OAHOCTOPOHHHE B3AYTHS,
HanAbiBOO6pasubie yroamenus (Puc. 2 G). Tak
KaK C BO3PAaCTOM, U3-32 Pa3BUTHA TKaHeH KOPBI,
CHIDKAeTCS BO3MOXKHOCTb AMArHOCTHPOBAHHS
HAAMYHS HeOOABIINX YIACTKOB CTBOAA C MEAKOH
Oyrop4aTocTnio, TO 0be BbINIEYIIOMSHYThIE
GopMBI MBI OOBEAMHHMAM B OAHY TIpPYIIy K
0603HaUMAM KaK 0yzopuamas dpopma. MimeroTcs
nepexodnvle GopMbl, codeTaromue B cebe IO
ABa BapHaHTa peAbeda MOBEPXHOCTH CTBOAA U
Gesysopuarsie ocobu. B cemenHOM moToMCTBe
0.K. BCerasa 4YaCThb pacTeHHil (QOpMHpYeT

006BIYHYIO IPSAMOCAOHMHYIO APpeBeCHHY
(6esysopuaras kapeabckas 6epesa) 1 He UMEIOT
peabeda MOBEPXHOCTU CTBOAA, CBOMCTBEHHOT'O
Y30p4YaThIM 0CO0sIM 6.K.

IToaumopdHOCTD 6.K. XOpOLIO H3BECTHA
U IpPH HATYpPHBIX OIMCAHMAX BO3MOXKHBI
CUTYallu¥, KOTAQ AMCKPETHOCTb IIPH3HAKa
CTaBUTCA IOA COMHeHue. B aToM caydae
He0OXOAUMO BHECTH IIOSICHEHMe B IPUMeYaHe
K omucanuio. C IpUMeHeHHeM IPeAAOKeHHOMH
CXeMbl OIMCAHME pACTEHMI IIPEACTABACHHBIX
Ha  IPHUBEACHHBIX  H300paOXKeHHAX  OypeT
caepytomum. Aast Prc. 2 A: JK® — popeBoBupHaS;
®P - BBICOKOCTBOAbHAS, OAHOCTBOABHAS,
AepeBo; OC - mnpamocrBoabHas; PII -
IIAPOBUAHO-yTOAIIeHHBII. Aast Puc. 3 A: KO
- KycToobOpasHas; P - KOpPOTKOCTBOABHAS,
MHOTOCTBOABHAs,  KycroBupHas; OC -
npsimocTBoabHast; PIT — 6yropyarsiii.

AannHas cxema (Puc. 1) sBasercs
OCHOBOI H, IIPHY HEOOXOAMMOCTH, MOXKET
OBITH AOIIOAHEHA,  XOTA BaKHeHIIHe
MopdoArormdeckre OCOOEHHOCTH O.K. B Heil
oTpakeHbl. LIcroAb3oBaHHe IPeAAOXKEHHOIO
OIMCAHMS M CXeMbI OyAeT BOCTPeOOBAHO IPH
NPOBeACHUH MHBEHTAPU3ALMU 1 UCCACAOBAHMUI
B HACAXKACHISIX KAPEAbCKOM OepessL.
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MOPP®OAOTHA KOPbI BETULA PENDULA VAR. CARELICA
HAIIPETEHEPATUBHOM JTAIIE

HapExAA H. HUKOAAEBA * 1 BuTtaanii B. BOPOBBEB

AnHoTanusa. Briepsbie paccMOTpeHbI BOIIPOCH MOP)OAOTHK KOPBI ¥ PACTEHHMI KapeAbCKOI Gepesnl Ha IpereHepaTHBHOM

3TaIle C Pa3HbIM THIIOM IOBEPXHOCTH CTBOAA. [TOBEPXHOCTD KOPBI KAPEAbCKOIT 6epesbl H3MEHSIETCSI C BO3PACTOM OT TAAAKON

Ao TpemuHoBaToit. Ha mperenepaTusHOM aTame Kapeabckasi 6epesa XapaKTepH3yeTCsl TAAAKOM KOPOH M PA3AMUHBIMU

THIIAMH CIICAYIIMBAHUS MOBEPXHOCTHBIX CAOeB (eAreMbl, a OCOOM IIAPOBUAHO-YTOAIIEHHOH (QOPMBI OTAMYAIOTCS

AOKAABHBIM PACTPEeCKUBAHHEM TKaHel KOPbI yTOAI[eHHH yoke B CAMOM HaYaAe MX 0OPa3oBaHMs K PAHHUM GOPMHPOBAHHEM

puTHAOMa. MOpPPOAOTHS KOMIIAEKCA TKAHEl KOPbI SIBASETCS OTOOpPAKeHHeM HANPABAHHOCTH M HHTEHCHBHOCTH

BHYTPEHHUX IIPO1[€CCOB PACTeHHs.

Karouessie caoBa: Betula pendula var. carelica, xkapeabckasi 6epesa, popma pOCTa, TPELJHMHOBATOCTh KOPBI, aHOMAAbHAS

ApeBecHHa, pUTHAOM, peasema, aoaMa

Hucmumym aeca KapHL] PAH, ya. ITywikunckas, 11, 2. Ilemposasodck, 185910 Poccus; * nnnikol@krc.karelia.ru

BBeapenne

CoraacHO  KOHIIeNIUM, pa3pabOTaHHON
B Hamed Aaboparopuy, KapeAbckas Oepesa
(Betula pendula Roth. var. carelica Merkl.)
[PEACTaBAsIET coboit 9KOAOIUYECKYIO
dopmy 6epesnt mosucaoit (Betula pendula
var. pendula), xotopas Qopmupyercs B 30He
OTHOCUTEABHO  OAQrONPHSTHOIO  KAMMATA
npu  crnenuHIecKkoM COdYeTaHHH ¢(PaKTOpOB
CPeABl, BKAIOYAsl TEMIIEPATYPY, OCBELIEHHOCTS,
BAQKHOCTD U IIAOAOPOAHE ITOYBBI, KOMIIAEKCHOE
BOBAEHCTBHE KOTOPBIX BbI3BIBAET IOBBILIEHUE
YPOBHsI Caxapo3sl BO (AOIMHOM OKCCYAQTE,
4TO, B CBOIO OYEPEeAb, HHAYLIUPYET M3MeHeHue
HPOrpaMMbl Pa3BUTHsI KAETOK KaMOHAABHOI
30HBI U BEAET K OOPa3sOBAHUIO CTPYKTYPHBIX
AHOMAAMI,  H3BECTHBIX II0A  HA3BaHUEM
«y30pdaTasi ApeBeCHHA KapeAbCKOIl Oepesbl»
(HoBunixas 2008).

OcHOBHOe  BHHMAaHHE  HCCAEAOBATeAel
OBIAO  IOCBSI[EHO  H3YYEHHIO  CBOWCTB
APeBecuHbl KapeAbckoit 6epesst (6..) B cBs3H
C ee BBICOKOH AEKOPATUBHON II€HHOCTBIO.
Buosornueckue cpoiicTBa KOMIIAEKCA TKaHEHN
KOPBI PACCMATPHBAAKCH B €AUHIYHBIX paboTax:
aHATOMHUSL KOpbl 0OCy’Kparach B paborax
Epmaxkosa c coasropamu (EPMAKOB u dp. 1991)

© The Author(s), 2014

u Hosunkon (1998, 2008). B orHOmenuu
MOpPJOAOTHHM KOPBI B OOABIIMHCTBE paboT
AVIIb YIIOMHHACTCS PaKT Pa3BUTHUSA Y pacTeHHI
0.K. TOACTOI KOpBI, HaAM4He 0ocobell ¢ bGeaoi
U TEMHOH OKPacKOH KOpbI, 0bpasoBaHue
B HIDKHEH 4YacTH CTBOAA TPEIIMHOBATOCTH
(AroBABCKAS  1978; EBAOKMMOB  1989).
Bo Bcex BBIIEYNOMSHYTBHIX HCCACAOBAHHUIX
B KaueCcTBe  OOBEKTOB  HCIIOAB30BAAU
CPeAHeBO3PACTHBIE PACTeHHs, BCTYIHBIINE B
reHeparuBHyo ¢pasy. B AaHHOI1 paboTe BriepBble
OYAyT PacCMOTpPEeHBI BOIPOCH MOPPOAOTHH
KOMIIAEKCA TKAHeN KOpbI KapeAbCKON Oepessl
Ha IIpereHepaTUBHOM OJTalle pPa3BUTHSI B
3aBHCHMOCTH OT peAbeda MOBEPXHOCTH CTBOAA.
HecomHeHHa cOnmpskeHHOCTD pa3BUTHSA TKaHEeH
APEBeCHHBI U KOPbI. AOKAAM3AIUSI K MOITHOCTD
Pa3BUTHS KOMIIAGKCA TKaHEH KOPHI II0 CTBOAY
AOIIOAHSIIOT Hallle IOHUMAHHE OGMOAOTHYECKHX
0COOEHHOCTell ~ CBOMCTBEHHBIX  KAPeAbCKOM
Oepese M IOMOrAalOT HAEHTUQHIIMPOBATH
XapakTep M IAOTHOCTb y30PYaTOCTH Y
PpacTyLInX pacTeHUM.

MarepuaAsbl 1 METOABI HCCACAOBAHHIH

HccaepoBanne IIPOBOAMAOCH Ha
ArpoOHOAOINYeCKOl CTAHIIMH B OKPECTHOCTSIX
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Ta6a. 1. O6caepoBaHHbIE HACAKACHHS KapeabcKoit Gepess (y3opuaroit u 6esyzopuaroit) u 6epesst mosucaoit (*).

Table 1. Surveyed stands of Karelian birch (figured and straight-grained), and silver birch (*).

MecTomnoAoxeHue, Toa Bospacr ma momenT  Ilaomapp Koaunuecrso pacrenus, mr
KOOPAHHATBI co3paHUSL  06CAEAOBaHUS, ACT yu-Ka, ra y3opuaras Gesysopuarast
Arpo6uosorugeckas 2006 8 0,09 137 143

crannust N 61°45'; ;
E 34921’ 2008 S 0,14 125 183 159

r. IlerposaBoack. PasMemenue pacTeHuit
1,5%3,0 M (Taba. 1). Bcero 6p1a0 o6caepoBaHo
588 pacrenmii Kapeabckoit 6epespt (262
ysopuarbix u 326 G6esysopuarbix) u 159
pacrenmit 6Gepesst mosucaoit  (Taba. 1)
— BCe pacTeHMS IIOAyYeHbl M3 CeMsH OT
KOHTPOAHPYEMOTO OIIbIACHHSI.

IIp; 06cAEAOBAHIN YIUTHIBAAU CACAYIOIIHE
XapaKTePUCTHKHU: BBICOTY PACTEHMUIT, AUAMETPbI
y KOpHeBOH IIeHKU U Ha BbicoTe 1,3 M, peabed

IIOBEPXHOCTH CTBOAaQ, THII, XapaKTep u
IIPOTSsDKEHHOCTD TPEIIMHOBATOCTHU IIO CTBOAY,
IIBET KOPBI.

ITpu onucaHu MOPPOAOTHH KOPbI 32 OCHOBY
6b1Am B3sTHI paboTsr Aa.A. Depoposa u M.B.
KypmanOBA (1962) u L. JuNIKKA (1994).

Baxxneitmumu MOP$OAOTHYECKUMU
IPU3HAKAMH  KApEeAbCKON  0epesbl,  TECHO
KOPPEAHPYIOIIUMH C y30PYaTOCTHIO APEBECHHBI,
SIBASIIOTCSL HEPOBHOCTH M YTOALJEHHS Ha
CTBOA€, CO3AAIONIME HA HEM OIPEACACHHBIN
peabed. BoabmmHCTBO  mMCCAepOBareAeil, B
caep 3a SAARNIO (1976) m EBAOKMMOBBIM

( 1978) , BBIAGASIIOT ~ CAGAYIOIIHE OCHOBHBIE
dopMbl 1O peabedy IOBEPXHOCTH CTBOAQ
0.K.: MeAKOOYTopyaryro, IIaPOBUAHO-

YTOAILEHHYIO, PEOPUCTYIO, ACASIHYIO B OOABIIOE
KOAMYECTBO IIEPEXOAHBIX (GOpPM Ha OCHOBe
PA3AMYHBIX COYETAHWI OCHOBHBIX, MBI TOXe
[PHAEPKUBAEMCS  AQHHOR  KAACCHQHKAIMIL
IToa TpemMHOBATOCTBIO KOPHI MBI IOHHMAeM
HapyLIeHHe [IeAOCTHOCTH KOMIIAEKCa
TKAHeHl KOPbI CTBOAA AepeBa, KOTOpas BeAeT
K (OpMHUPOBAHHIO XapaKTepHOro peabeda
[OBEPXHOCTH C YIAYOACHMSIMH Pa3AMIHOMN
MOIJHOCTH.

Ipu omucaHUE AaHATOMIYECKOH CTPYKTYPhI
KOMIIAEKCA TKAHEeH KOPBI MBI OPHEHTHPOBAAKCH
Ha TEPMHUHOAOTHIO IIPEAAOKEHHYIO B paboTe
JuNIKKA (1994). B pamHO#t pabore TepMuH

«KOpa>» BKAIOYAeT B ceOsI BCe TKAHM K HAPYXKU
OT BaCKYASPHOTO KaMOWs, BHe 3aBHCHMOCTHU OT
ux cocTasa. [lepuaepma — BTOpruHas 3alfUTHASL
TKaHb KOPbI, 3aMeNIaloIas JMHACPMUC HAU
cospaBaeMasd B Xope GOPMHUPOBAHHS PUTHAOMA,
cocTout u3s pearempl, pearoreHa u peAAOACPMBL.
PutnpoM — MepTBas BHeNIHss YacTh KOPBI,
BKAIOYAs  ITIOCAGAHIOIO  CHOPMHPOBAHHYIO
MEPHAEPMY H OTAEASIEMAs 9TOM IIEPUAEPMOM OT
XXUBOW BTOPHYHON Ppa0aMbL. Proama — cocTouT
U3 Pa3HbIX TKaHEeH U PacIOAOXKeHA K Hapy>Ku OT
KCHAEMBI Y1 KO BHYTPH OT IIEPUACPMBL (CI/IHOHI/IM
—~ BHYTpEHHSA KOpa).

IlBeTHOCTD ONIpEAGASAM Y pacTeHUH II0
AOMUHHPYIOIEMY LIBeTy HIDKHEN TPeTU CTBOAA.
Ona sBAasieTcss HamboAee  IOKA3aTEAbHOM,
TaK KaK HMMEHHO 3AeCh (UKCHUPYeTCs HadaAo
U3MEHEHMSI  OKpacku  KOpbL  IToa0OHbIIN
IIOAXOA ~ MCIIOAB30BAaAM IIPM  BBIIOAHEHUH
BCEX OIMCAHMI, NPUAEPXKMBAsCh CAEAYIOUUX
rpapanumil  mBera: OeAblil — Ha 0eAoM
CTBOA€ BBIACASIOTCS TEMHBIM IIBETOM AMIIb
3apacraiolye MecTa MPUKPeIAeHHs II06eros;
KOPI/I‘lHeBbIﬁ — Hapy>XXHbIE CAOH (l)eAAeMbI oo
CTBOAYy MMEIOT HACBIIIEHHYI0 KOPHYHEBYIO
OKpacKy; CBETAO-KOPUYHEBBIM —  OKpacka
BHEIIHETO CAOSI peAAeMBI CBETAO-KOPUYHEBAs.

Pe3yAbTaThI M HX 00Cy>KACHHE

IlosBAeHHEe BHEmMHUX MOP(POAOTUYECKUX
NPU3HAKOB,  YKA3pIBAIOMMX  HAa  HAYaAO
$OPMHPOBAHMS  Y30PYATOH  APEBECHHBI, Y
CesIHIIEB U CaXeHI|eB 0.K. MOXET HACTYIaTh B
pasHoe BpeMs. Y HEKOTOPBIX PACTeHHH OHH
HOSBASIIOTCA B BO3pacTe 2-3 AeT, HO daile
peAbedHOCTD MOBEPXHOCTH CTBOAA CTAHOBHUTCS
oueBHAHOM ¢ 6-10 aetHero Bospacra (Puc. 1),
YTO COBIIAAAET C HAYaAOM II€PHOAA AKTHBHOTO
$opmupoBaHMA y30pa.
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Puc. 1. PacreHus Kapeabckoil Gepespl B BO3pacTe S5 AeT C peAbeOM MOBEPXHOCTH CTBOAQ, XAaPAKTEPHBIM AAS
Meakobyropuaroii (A-B), kxpynHo6yropuaroit (C) u maposuaHo-yToamenHoit (D) dopm.

Fig. 1. Karelian birch plants of S years, with trunk surface relief characteristic for small-knobbed (A-B), large-knobbed

(C) and tubercular (D) forms.

B ceMeHHOM IOTOMCTBE  KapeAbCKOM
Oepe3bl TIPOMCXOAUT HEMOAHOe HACAEAOBAHHE
IPH3HAKOB, YacTb pacTeHuit dopMmupyer
00OBIYHYIO IPSIMOCAOFHYIO ApeBeCHHY
(6esysopuaras xapeabckas Gepesa — 6/y.6.x.),
XapaKTepPHYIO AASL OOBIYHON Oepesbl IOBHCAOM
(6.moB.) m 6e3 BHemHMX MOPPOAOTHYECKHX
IpOSIBAEHHI,  CBOMCTBEHHBIX  y30PYATHIM
0CO065IM KapeAbCKOI Oepesbl.

BuemrHie NpHU3HAKM OTAHYHS Y30pYaTOM
or  6e3y3opyaToil  KapeAbCKOH  Oepesbl
MOT'YT C BO3PACTOM H3MEHATbCS U IIOAYYAIOT
MaKCHMaAbHOe pasButhe y 25-30 AeTHuX
ocobei, a B Ooaee IO3AHEM BO3pacTe
CTAQKHBAIOTCS II0 Mepe 3aTyXaHUS POCTOBBIX

mporeccoB M GOpPMHMPOBAHHS ~ MOIJHOTO
CAOSL KOpBL. BHemHumit BuA KOpbl 06ycAOBAEH
MHOrMMH  dakropamu. BaxHoe 3HaueHme

UMeeT HMHTEHCHBHOCTb IIPHUPOCTa CTBOAA IIO
AMAMETpPY, 4TO MOXET IPHBOAUTb K PaspbIBY
MTOBEPXHOCTHBIX CAOEB YacTH IIOKPOBHBIX
TKaHefl Ha pa3sAMyHble cerMeHTHL QakTyecku
TOAIIMHA, TAOITAAb M $OpMa  CEerMeHTOB
KOPBI 3aBHCSIT OT OCOOEHHOCTE!l KAETOYHOTO
CTpOeHHs ee CAOeB M MOPQOAOTMH CaMHX

KAETOK, M CAY>XaT OCHOBOH AASI OIpeAeAeHIs
$opM KOpBI IO THUIY TPEUMHOBATOCTH M
CIIIeAYIIHBAHUSL.

Bepesa oTHOCHTCS K TIpyIIle ApeBeCHbIX
IOPOA, AAS KOTOPBIX THIIMYHBIM SIBASIETCS
KOABLIEBOH XapaKTep 3aAOXKEHHsS IIePUAEPMBL,
€XEeTOAHbIE HepHAEPMbI $opmupyroTcs
mapasseAbHO — repBoil. OAHOBpeMeHHO ¢
dopMHpOBaHUEM Y30pYaTOd ApeBeCHUHbl B
KOpe IPOHCXOAUT HHTEHCHUBHOE pa3pacTaHue
U YIIAOTHEHHe ee TKaHell. Yepe3 HECKOABKO AeT
KOpa Hap YYaCTKaAMH C y30PYaTOH ApeBeCHHOM
CTBOAQ CTAQHOBHUTCSI 3HAYHUTEABHO TOAIIE, YeM
Hap y4YacTKaMu C 0e3y3opyaToil ApeBeCHHOM
(Puc. 2 D). bBaaropaps HHTeHCHBHOM
npoAudepanu  KAeTOK  IIAPEHXUMBI B
KOpe pasBuBaercs Ooabmoe aaBaeHue. Ero
YCHAEHHIO CIIOCOOCTBYeT HapaljiBaHHe BCe
HOBBIX CAO€B KAETOK KCHAEMBI B pe3yAbTare
AESTEAPHOCTH BACKYASIPHOTO Kamousi.
BcaeacTBHE IIPOUCXOASIIUX IIPOLIECCOB B KOpe
dopmupyroTcss TpemuHsl, GopMa U pasMep
KOTOPBIX ~ OOYCAOBAEHBI  pacIpeAeACHHEM
AHATOMHMYECKUX OJAEMEHTOB B TOAINle KOPBI
CTBOAA.
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Puc. 2. AuHaMMKa N3MeHEeHHs OKPAaCKU KOPBI U XapaKTep CIIeAyIIMBaHUs peareMbl y pacTenus 6.x. ¢ BospacroM (A-C),

a TaKKe IPOAOABHBIIL CPe3 CTBOAA IAPOBUAHO-yToAmeHHOM ¢popmbl (D) u konTypa "Ancrodex” (depHble cTpeAkn) Ha
HOBEPXHOCTHU cTBoAA MeAkobyropuaroit popmst (E-F). A - S aer; B — 7 aer; C - 9 ser.

Fig. 2. Age dynamics of bark color changes and character of phellem exfoliation in Karelian birch plants (A-C), as well as
the longitudinal section through the tubercular trunk (D) and the “leaf-like” outlines (black arrows) on the trunk wood
of small-knobbed form (E-F) of Karelian birch. A - S years old; B - 7 years old; C - 9 years old.

Pacrenns Ha IpereHepaTHBHOM 9TaIle
OTAMYAIOTCS HHTEHCHUBHBIM POCTOM B BBICOTY H
no auamerpy (Taba. 2). Ysopuarsie pacTeHus
6.K. B IIITUAETHEM BO3PacTe HECKOABKO
OTCTAIOT IIO TAKCAIJMOHHBIM IIApaMeTpaM OT
pacrenuit 6.moB. u 6/y.6.x. B aror mepuop
MBI OTMeYaAM y Bcex GOpPM pasHOOOpPasHbII
XapakTep CIIGAYNIMBAHMS BHEIIHHUX CAOEB
dearemnt (Puc. 3), um Aump y pacreHuit
IIAPOBUAHO-YTOAIIEHHOH (OPMBI  OTMeYeHa
TPEIMHOBAaTOCTb B  30He (OPMUPOBAHUA
yroamenuit (Puc. 3 F). Kak caepcrsue, B
00AaCTH YTOAIIeHHIT GOPMUPYETCS PHTHAOM
(Puc. 3]), MOIIHOCTD Pa3BUTHS TKaHeil $AOIMbL
IpeBbIIIAeT TAKOBYIO B 00AACTH OTPe3Ka CTBOAQ
6es pesbeda. Ha Puc. 3 G-I noxasano camoe
HavaA0 $OPMHPOBAHUS MEAKOOYropyaToro
THIIA IIOBEPXHOCTH CTBoAa. Ha apeBecHoM
IIMAMHADE dopmupyercs yraybaeHue.
IIpu  ycAOBMM HPOAOAKEHMS — HAYABIIMXCS
IporeccoB OyaeT cGOPMHUPOBAHO CTPYKTYPHOE
obpaszoBaHHMe, KOTOpOe U3-3a  BHEIIHEro
CXOACTBA KOHTYpPa MBI HA3bIBa€M <«AHCTOYEK>
(Puc. 2 E, F). Ot xapakrepa pacroAoXeHus

MOIIJHOCTH Pa3BUTHs 6YTOPKOB (<AMCTOYKOB> )
IO CTBOAY 3aBHCHT IAOTHOCTS y3opa (Puc. 2 F).

Koraa papuaAbHBIFE pOCT OBIA PABHOMEPHBIM
[0 [epUMeTpy, HAOAIOAAAH OTAEACHHE CAOEB
peAreMBl TPEABIAYIIMX AeT (GOPMUPOBAHMA
B Bupe maactoB (Puc. 3 A, B) u «cerouxu»
(Puc. 3 C, D). Ilpu ycuaenumu pocra B
PAAMAABHOM  HAIPABAGHUH  KOHKPETHOTO
cexropa ($pOpMHUPOBAAOCH yTOALIEHHE) Pa3PHIB
HOBEPXHOCTHBIX TKAHeH (peAAeMBI IPOHCXOAUA
uMeHHO B AaHHO# 30He (Puc. 3 E). Tak kak B
AQHHBIA TIepHOA HMeeT MeCTO HMHTeHCHBHBIH
POCT IO AMAMETPY, TO KOAMYECTBO CAOEB
U MOUIHOCTb (peAreMbl HE3HAUUTEABHBI H
COCTaBASIIOT 2-5 CAOeB, B 3aBUCHMOCTH OT
pacTeHusL.

Ha Puc. 2 A-C MOXHO IIPOCAGAUTH B
punamuke (S5-7-9 AeT) u3MeHeHHe OKPAacKu
CTBOAA y pacreHmsi O.K. 3Aech >Ke XOpOILIO
BHAHO OTCYTCTBHE TpPEUIMHOBATOCTH CTBOAQ
U XapaKTep CIIEAYIIMBAHUS IIOBEPXHOCTHBIX
cAOeB (eAreMbl, 2 TaK ke IIPHYPOYEHHOCTD
¢$opmMUpOBaHUA Oyrpucroro peabeda
HOBEPXHOCTH CTBOAA IIPEHMYILIECTBEHHO B
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Taba. 2. Cpeamsist BBICOTa, AMaMeTpBI B ocHoBanmu cTBoAa (D) m Ha Beicote 1,3 M (D, ,), uBeT kopbL.
Table 2. Mean height, diameter at the base (D) and at 1.3 m height (D, ,), and bark colour.
IIser xope1, %
Dopma bepesst D, cm D ,om Bricota, M CaeTAo-
’ beaas B—— Kopmunesas
S-AeTHHE
B.rios. 3,540,2 1,740,1 3,240,1 13,9 222 63,9
B.xap.6esy3opuaras 3,840,3 2,1+0,2 3,4+0,2 13,9 6,9 79,2
B.xap. yzopuarast 3,4+0,2 1,3+0,2 2,3+0,2 8,0 24,0 68,0
8-AeTHHE
B.10. 5,240,3 2,9+0,2 4,840,2 79,7 3,4 16,9
B.xap.6esysopuaras 4,5+0,4 2,4+0,3 3,7+0,3 58,1 7,0 34,9
B.xap. ysopuaras 5,7+0,2 2,940,3 4,3+0,2 56,8 18,9 24,3

MeCTaX IIPUKPEIMACHM BeTBeM.

Baxxno ormerutp, uTO ¢$OpMHpOBaHHE
IIAPOBUAHBIX U MYPTOOOPA3HBIX YTOAILIEHHUH,
KaK  IPaBHUAO, IPUYPOYEHO HMMEHHO K
MeCTaM  IPUKPENAEHUs  KPYIHBIX
K CTBOAYy — 30HaM, TA€ MOI'YyT CO3AaBaTbCA
YCAOBUS, 3aTPYAHSIONME TPAHCIIOPTHPOBKY
(IJOTOS.CCI/IMI/I.A}ITOB, IIpenuMyIeCTBEHHO B
BHAE€ Caxapoasbl, IIO HpOBOAﬂH.IefI CHUcTteme
Hn3-3a o6pasoBaHm 30H C IIOBBIIICHHBIM €€
COAEP’KaHHEM B MECTE CAMSIHHS ITPOBOASIINX
CHUCTeM BeTBU U CTBOAA. PaHee HaMu OBIAO
nokazano (HuKOAAEBA 2004; HUKOAAEBA
nu Hosunkas 2007; NIKOLAEVA &
NOVITSKAYA  2009), 4TO  CTpyKTypHbIe
0COOEeHHOCTH AHWICTOBOTO alllrapara 6.x.
CIIOCOOCTBYIOT — yBEAHMYEHHIO OOMmero Iryaa
IIPpUTEKAIOIINUX B 3allacalome TKaHH CaXapoB.
IToBrimensoe COAEpP’KaHHE CaXxapoOB, KOTOpbIE
HE YCIEBAT YTHAM3HPOBATHCSA B IIpoIecce
KaMOuaAbHOM ACSATCADPHOCTH, BbI3bIBACT
o6pasoBaHHe 3aracaloliuX KAETOK ITap €HXHMbI,
HM30BITOYHOE IIOSBACHHUE KOTOPDBIX SIBASIETCA

BeTBeH

HAYaAOM  CTPYKTYPHBIX  HapyIIeHWH  BO
BTOPHYHOM IIPOBOASINEM IHMAMHApPE  O.K.
(HoBunikas 2008).

B BospacTe S5 AeT AMIIb He3HAYHTEABHAS
9acTb pacTeHUM 0.K. U OOBIYHOM 6.I10B. UMEIOT
OeAyr0 OKpacKy KOpbl B OCHOBAHHM CTBOAQ
(Taba. 2), x BOCbMHAETHEMY BO3PacTy KOpa
foAee IOAOBUHBI pAacTeHHH O.K. M IIOYTH
80% 006bI4HOM O0.I10B. OKpameHa B OeAblil
user (Taba. 2). B xaxpoit us rpynm 6epes

COXPAHSIOTCS 0CObH, uMeloIie 6oAee TeMHBI
1IBeT $peAreMbL.

IIpu ycaoBuM pocTa B KYABTYpax, Tae
CO3AQHBI  OAArONpPHUSITHBIE  AAS  Pa3BUTH
ycaoBus (OTCYTCTBHe 3aTeHEHHs, KOHKYPeHLUU
3a MOYBEHHOEe NHTAHHE C PSIAOM PaCTYIIHMHU
PacTeHHAMH U T.A.), 6.K. Ha MpereHepaTHBHOM
sTame OAM3KA HAM OIEpeXaeT II0 pPsAY
TAKCAIIMOHHBIX IIAPAMETPOB OOBIMHYIO 6.10B.
(Taba. 2). B pasbHeiimeM, KOTAQ HaYHHAETCS
aKTUBHOE GOPMHUPOBAHHE Y30PUaTOCTH, TEMIIbI
pOCTa B BBICOTY M 110 AUaMeTpy (TakcaljuoHHbIe
mapaMeTphl) y Y30pYaThIX PpAacTeHHit 6.K.
O CpaBHeHHIO C 6/y.6.K. u 06bYHON 6.10B.
camxkarorcs (EBAOKMMOB 1989).

Yxe B paHHeM BO3pacTe MPOABASIOTCSI
MOPPOAOTHIECKHE  OCOOEHHOCTH  KOpPBl Y
pacTeHUNl  IIAPOBUAHO-YTOAIIEHHON  (OPMBI
(Puc. 3 F), B pesyAbraTe MHTEHCHBHOTO pOCTa
B OCHOBHOM TKaHeHl KOpPb, (OPMHUPYIOTCA
TPeIIMHBI B 30HE YTOAIeHH. B pAaHHOM caydae
HanOoOAee SIPKO IIPOSIBASIETCS. MO3AHYHOCTB
TEKCTYPbl APEBECHHbL: YYaCTKH C Y30pYaTOH
TEKCTYPOH MepPeMeXaoTCs C IIPEeUMYIIeCTBEHHO
6esysopuarsivu o6braroro crpoenus (Puc. 2 D).

Ha crBoaax 6epes Xopomo 3aMeTHBI
XaOTHYHO PACIIOAOXKEHHBIE MHOTOYHCACHHbIC
yAAMHeHHbIe dYedeBMYKH. COpHEHTHpOBaHHBIE
AAMHON CTOPOHOM IIONEpeK OCH CTBOAQ,
pasmep Bapbupyer oT 0,2 po 1 cM pAAuMHOM H
Ao 0,2 cM mupuHON. YeueBHUKH SBASIFOTCS
Yy9aCTKAMH ~ IIepHAEPMBI M 00Opasyior
BBIIIYKAOCTH C OOEHMX CTOPOH (eAareMBl, Kak
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Puc. 3. Cmeaymmsanye peasembl Ha G-reTHux pacrenmsix (A-D) u mepexopnas ¢opma (IIApOBHAHO-YTOAIIEHHAS U
Meakobyropuarast) kapeabckoit 6epesst (E-J) 9 aer. A, B — cireaymmsanue maacramu; C, D — dopmupoBaHue «ceToukn» Ha
crBoae; E — pasprisbl peareMpl B MecTe POPMUPOBaHUS yToAIeHuUM; F — chopMupoBaHbie TpeImyHb! B MeCTax MApOBUAHBIX
YTOAIIIEHHi CTBOAR (depHbIe CTPeAKH); G — PAcTIOAG)KEHHE Ha CTBOAE YIACTKOB AASL 0T60Pa 06PasIioB, TOALUHA TKAHei PAOIMBI
Ha nIpssMoM oTpeske cTBoAa 0,15 cm; H — peabedHast moBepxHOCTb cTBOAQ, MeAKHe 6yropku (depHble crpeakn); I - BHyTpenHss
TIOBEPXHOCTDb KOMIIAEKCA TKAHEH KOpbl CO C)OPMUPOBAHHDBIM BBICTYTIOM B CTOPOHY APEBECHHSI (4epHast CTPEAK) H BHEIIHSL
TIOBEPXHOCTDb ApeBecHHsI ¢ yraybaennem (6eaast cTpeaxa); J — oTcaoeHue TKaHeit putnaoma; K — ysopyarast noBepxHOCTD
ApPeBeCHHEBI B MECTe MAPOBUAHOTO YTOAICHIIS, TOAIUHA TKaHell paoambl 0,3 cM 1 putrpoMa — 0,25 cm.

Fig. 3. Phellem exfoliation on 6-year-old Karelian birch plants (A-D) and Karelian birch of transitional forms (tubercular
and small-knobbed) aged 9 years (E-J). A, B — exfoliation in sheets; C, D — “netting” formed on the trunk; E — phellem
cracks in swelling regions; F — cracks developed at swollen parts of the trunk (black arrows); G - location of sampling
sites on the trunk, thickness of phloem tissues in the straight section of the trunk is 0.15 cm; H — trunk surface with
relief, small knobs (black arrows); I — inner surface of the bark tissue complex with an outgrowth protruding towards
wood (black arrow) and wood outer surface with a hollow (white arrow); J — rhytidome tissue peeling; K - figured wood
surface at the tubercular swelling, phloem tissues is 0.3 cm and rhytidome tissues — 0.25 cm thick.
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CAGACTBHE, Ha IIOBEPXHOCTU (eAAOAEpPMBI
UM COOTBETCTBYIOT YIAyOAeHus. Pasmeps
yeyeBUYEK Y PasHbIX 10 peabedy cTBoAa GOpM
KapeAbCKON Oepe3bl CHABHO BAapbHUpPYIOT, HO B
OOAbIIIell CTEleHH 3aBHCST OT TAKCAI[OHHBIX
IapaMeTpoB AepeBa — 4YeM KpyIlHee CTBOA,
TeM 06OAee AAVMHHbBIE YeYeBHUKM Ha HeM MOXKHO
OOHAPY)XHTh HapsiAy C KOpOTKHMHU. MeHee
BapuaOeAbHON XapaKTePHCTHUKON OKa3aAach
IIUPHHA YeYeBUYKH, KAaK IPABUAO, ee HMIMPHHA
He mpesbmraer 0,2 cM. 30HBI CTBOAQ, TIAe
dopmMupyercs  MHOTOCAOMHBI  PHUTHAOM,
YeueBMYKH yTPaduBaloOT.

3akAroueHnue

Taxum 06pa3oM, Ha IpereHepaTHBHOM JTaIle
KapeAbCKasi Oepes3a XapaKTePU3YeTCsI TAAAKOM
KOPOW M Pa3AWYHBIMH THIIAMH CIICAYITHBAHUS
[IOBEPXHOCTHBIX CAOEB (eAseMbl, a o0cobu
MIAPOBUAHO-YTOAIIEHHON (QOPMBI OTAUYAIOTCS
AOKAABHBIM pacTpecKuBaHIEM TKaHeHn
KOPBl YTOANIEHHH Y>X€ B CaMOM HadaAe HX
o0paszoBaHMS U paHHUM (OPMUPOBAHUEM
putupoma. Ha pAanHOM arame mo mop¢oaoruu
KOPbI PaCTEHHs KaPEAbCKOI Oepe3bl MOT'yT ObITh
OTHECEeHbI B OAHY U3 AByX rpymil ITepsas rpymma
— TAAQAKOKOpbIe pPAacTeHHI C OTHOCHTEABHO
TOHKOM KOPOH, KOAbIIEBAs MEPUAEPMA KOTOPBIX
COCTOHT U3 EAUHCTBEHHOTO CAOsI eAAOreHa
IIOCAGAOBATEABHO  (QOPMHPYIOMErO  CAOHU
deasempr (6epectsr) — pebpucras, AepsHas,
MeAkoOyropuarass GopMbl M OOABIIAST YACTH
Gesyzopuarsix  ocobeil. Bropas  rpymma
— pacTeHHs C TOACTOM IIPOAOABHO- HAH
p0M6OBHAHo-TpemnHOBaT0171 KOpOH B MecCTax
YTOAIIIEHUHN CTBOAA, GOPMUPYIOIIE PUTHAOM,
COCTOSIIMI M3 MHOXECTBA IEpPHAEPM C
BKAIOYEHHUSIMH TKaHeH HeIpoBOAsIer GpAOIMBI
— ImapoBUAHO-yToAINeHHass ¢opma. Cremnes
pacTpecKkuBaHUS KOPbl — OT IOBEPXHOCTHOM
AO TAyboxoi. XapakTep OKpPacKd KOPBI
U3MEHSIeTCSI C BO3PACTOM, U OOABIIMHCTBO
pacTeHUil SIBASIOTCS OEAOKOPBIMH, HO 9YacTb
HOIIYASILIUK COXPAHsieT GOAee TeMHBIA OTTEHOK

nsera ¢easembl. Mopdororus KomIaeKkca
TKQHe#l ~ KOPBL  SIBASIETCSL ~ OTOOpakeHHeM
HaMpaBA€HHOCTHU u HMHTEHCUBHOCTH

BHYTPEHHUX IIPOLECCOB paCTEHH.
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MORPHOLOGY OF BETULA PENDULA VAR. CARELICA BARK AT THE PRE-REPRODUCTIVE STAGE
NADEZHDA N. NIKOLAEVA * & VITALIY V. VOROBIEV

Abstract. Changes in bark morphology at the pre-reproductive stage of Karelian birch are for the first time considered in
connection with the type of trunk surface. The bark surface in Karelian birch changes with age from smooth to fissured.
At the pre-reproductive stage Karelian birch has smooth bark with different types of exfoliation of the phellem surface
layers, and tubercular specimens feature locally fissured bark on muffs at the very onset of their formation, as well as early
rhytidome formation. Morphology of the bark tissues complex is a reflection of direction and intensity of the internal
processes of the plant.

Key words: Betula pendula var. carelica, Karelian birch, forms of growth, bark fissuring, abnormal wood, rhytidom,
phellem, phloem

Forest Research Institute, Pushkinskaya str. 11, 185910 Petrozavodsk, Russia; * nnnikol@krc.karelia.ru
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YAK 581.14+581.4:582.571

OCOBEHHOCTU BUOMOP®OAOTUYECKON
CTPYKTYPBI CTEITHBIX PUTOIJEHO30B
OITYKCKOTO ITIPUPOAHOTO 3AIIOBEAHHUKA

BaaeEHTUHA I. KOBEYMHCKAS ¥, IPuHA I1. OTYPUHA, MAPUHA I1. AMUTBUHOBA

AHHOTaI[PUI. Amnaaus 6HOMOP¢0AOI‘I/I‘I€CKOI‘/’I CTPYKTYPbI CTEITHBIX CPI/ITOHCHOSOB OHYKCKOI‘O TIPUPOAHOTO 3alTOBEAHHKA

BbISIBUA PETMOHAABHBIE ocobeHHOCTH PACTUTEAPHOCTH C YI€TOM aAANITAllMOHHBIX ocobeHHOCTEHN TIpOM3paACTAIOIINX BHAOB.

Ha ocnose K03q)q)I/II_[I/IeHTOB CONPSDKEHHOCTH MEXAY I'PYIIIIAMU 6I/IOMOP4)OAOI‘K‘IQCKI/I_X TNPHU3HAKOB BBIAEAE€HDI IKOAOI'O-

6HOMOp¢OAOI’I/I‘IeCKI/Ie THIIbI PaCTeHI/[fI, 4YTO MO3BOASIET HOAEE TIOAHO HUCCACAOBATh ocobeHHOCTH OTAEABHBIX 3K06I/[0MOPq)

AAS BBIIBACHHS 9KOAOTHYECKOTO CB0806P3.3I/I${ CTEITHBIX AaHAIIIa(I)TOB U IIAQHUPOBAHUS IIPHUP OAOOXPaHHbBIX MepOHPI/IS{TI/Iﬂ.

KaroueBbie cAoBa: 6MOMOPPOAOTHYECKHE MPHU3HAKH, CTelHble $uTOreHo3bl, OIyKCKMIl MPUPOAHBIA 3aMOBEAHHK,

9K061OMOPBI

Taspuneckuii HayuoHarbHolil yHusepcumem umeny B.H. Bepuadckozo, np. Axademuxa Bepnadckozo 4, 2. Cumpeponoas, 95007,

Ykpauna; * valekohome@mail ru
BBeapenne

OmyKCKuil IPUPOAHBIiT 3amoBeAHUK (AaAee
— OTI13), yupexaennsiii B 1998 r., sBAsercs
CaMbIM KPYIIHBIM 3aIlOBEAHBIM OOBEKTOM Ha
IokHOM dactu Kepuenckoro moayocTposa.
Ha rteppuropmu OII3 maomappio 1592,3 ra
(u3 Hux 62 ra axBaropuu YepHOro Mops)
mpouspacTaeT 452 BUAAQ BBICIIMX COCYAUCTBIX
pacrenuil us 244 poAOB, IPHHAAASKAIUX K 62
ceMeicTBaM, uTo cocraBasieT 14,4% BHAOBOrO
cocraBa ¢paops1 Kpeiva i mourn 41,8 % ¢aopsr
Bcero Kepuenckoro moayocrposa, 6,0 % BHAOB
— xpoivckue oHpAemuku (KOPKEHEBCKUI U
Priod 2006).

baaropaps  Tomy, TeppUTOPHS
3aIIOBEAHMKA AAHTEABHOE BpeMs BXOAMAQ
B COCTaB 3aKpBITOTO BOEHHOIO OOBEKTa,
MHOTHE 9AeMEHTBl OHMOTBI M AaHAUIA(THbBIE
KOMIIAEKCHl ~COXPAaHHAMCh B OTHOCHTEABHO
XOopomeM COCTOSHHHM, HO  HCCAGAOBAHHUS
6HOMOPPOAOTUIECKIX ocobeHHOCTe
pacTeHu, ¢opMupyIOmMUX ~ 3amOBEAHBIE
uUTOIIEHO3DI, paHee BOOOIIe He IPOBOAUAKCD.
YapexxpeHHe  3aIIOBEAHHMKA C  BBEAGHHEM
SKeCTKOTO OXPAaHHOTO PpEeXHMa M ITOAHBIM
CHATHEM TIACKBAABHOM HArpy3ku Ha ero
TEPPUTOPHU CIOCOOCTBOBAAO HHTEHCHBHBIM

qTo

© The Author(s), 2014

AEMYTAITOHHBIM MPOIIeCCaM BOCCTAHOBACHHS
KOpeHHOM  pacrureabHOCTH.  OTcyTcTBHE
BOKPYT 3allOBEAHON Teppuropuu OydepHOI
30HBI U COCEACTBO C  IIPHACTAIOIIMMH
CEADBXO3YTOAMSMH,  HAa  OOABIIEH  YacTH
KOTOPBIX B CBSI3M C AMKBHAQITHEH MEeCTHOTO
CeABXO3IPEATIPUATHSL IIpeKpaljeHa obpaboTka
CEeABCKOXO3SNCTBEHHBIX 3E€MEAb, IIPHBEAO K
MHTEHCHBHOMY 3apacTaHHIO ITOAEH COPHBIMH
PaCTUTEHAMH U AKTUBHOW WHBA3UU HX BO
$aopy 3amoBeAHHKA.

MarepuaAsbl 1 METOABI HCCACAOBAHHI

Aass usydeHus  6rmoMOpdOAOrHYECcKOit
CTPYKTYPbI CTEIIHOIO PACTUTEABHOTO IIOKPOBA
C yd4eroM pasHbix (OPM AHTPOIIOIEHHOTO
Bo3peiicTBus B 2012-2013 rr. Ha Teppuropun
OII3 6b1An 3aA0KeHBI S MPOOHBIX MAOIIAAEH,
Ha KOTOPBIX IIPOBEAEHO TIe00OTaHHYeCKOe
omnucaHue (UTOLCHO30B C HCIOAb30BaHUEM
CTaHAQPTHBIX $UTOIIEHOTHYECKUX
meropos  (3noBuH  1989).  Cmektp
6uoMOpPOAOrHIECKOT CTPYKTYpBI
$AOpHCTHIECKOTO cocTaBa POOHBIX
YYaCTKOB ~ QHAAM3HUPOBAACSI HA  OCHOBe
AaHHBIX «Dbmoaormyeckoit ¢aoper Kprima>
(TOAYBEB 1996) 1 aBTOPCKHX UCCAEAOBAHHIL.
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HomeHKAaTypa TaKCOHOB IIPUBEA€HA COTAACHO
[IEPEYHI0 COCYAUCTBIX PACTEHUE YKpauHbI
(MoSYAKIN & FEDORONCHUK 1999).

OT BepxHero IAaTO B I0XKHOM HAIIPAaBACHUH
K MOPIO OBIA 32A0JKeH IIPOuAb mupuHoit 100 M
¢ mepemapoM Beicot or SO A0 160 M. Bpoas
HEr0 PACIOAOXKEHBI 3 IPOOHbBIE IAOMAAU IIO
100 M* (ywactxku N 1-3). B6ausu rpanuipt
3aIlOBEAHHKA Ha CEBEPHOM CKAOHE Ha BBICOTE
30-75 M HaxoasTCA ydacTke N°4 m NoS.

PCBYA])TaTI)I H X OGCY)KACHKC

Ha yuactke Nel (Bbicora Hap yM.
50-60 M, kpyTusHa ckaoHa 15-20°) BbIABAeH
NeTpOQUTHBI BapUAHT HACTOSAMEN CTemu
C MUHHUMAAbBHOM TOAIMHON ITOYBEHHOTO
HOKpOBa. 3pech chopMupoBaaack ass. Ephedra
distachya + Teucrium chamaedrys — Festuca
rupicola. Cybaomunants:  Achillea  setacea
Waldst. & Kit., Carex melanostachya M.Bieb. ex
Willd., Stipa capillata L.

Yuactoxk N°2 y TIOAHOXbBS CKAOHAa Ha
BbIcoTe 110 M Hap y:M. — CAA60 BCXOAMAEHHBIN
¢ kpyTusHO# S5-10° ObIA 3aAOKeH HAa MecTe
3a0pOIIEHHBIX OFOPOAOB BOMHCKOH YacTH,
KOTOpasi 6blAa BBIBEAEHA C 9TOH TEPPUTOPUM
B Hauare 90-X roAOB, T.e. AQHHBIA YYacCTOK IIO
HPOKCXOKACHHIO IIOAHOCTBIO BTOPHYHBIA. 3a
cyer (bOpMI/IPOBaHI/ISI KOMIIOHEHTOB CTEITHbIX
COOOILIECTB — KOBBIA€H, TUIIYaKa, TOHKOHOIA
U Ap., 9Ta TeppuTOopHs mpHobpesa O00AHMK
LIEAUHHON CTemyu. 3Aech OblAa BBISBAEHA ass.
Achillea setacea — Bromopsis riparia — Galium
verum. CybpaomunanTs: Linum austriacum L.,
L. squamulosum Rudolphi ex Willd., Dactylis
glomerata L., Euphorbia peplus L.

Yaactok Ne3 pacroaoken Ha KpyToM (A0
20-25°) rosxHOM CcKAOHE ropbl OIyK Ha BHICOTE
150-160 M Hap y.M., TIOUBBI CHABHO CMBITHI ITO
HPOQHAI0 C BBIXOAAMHU IIAOTHOTO H3BECTHSKA
Ha [OBEPXHOCTH, IPe0bAAAAET KaAbllePUAbHAS
[OAMKAPIINYECKasl PACTUTEABHOCTH, KOTOPasi He
OblAa HapyLIeHA AO YYPEKACHHsS 3aIOBEAHHKA
m3-3a  e€ MaAOM  AOCTYHNHOCTH.  3Aech
npouspacraer ass. Stipa capillata — Artemisia
taurica — Phlomis pungens. Cy6AOMHHAHTBL:
Salvia nemorosa L., Euphorbia stepposa Zoz
ex Prokh., Haplophyllum suaveolens Ledeb.,

Marrubium peregrinum L.

Yuactoxk N°4 HaxoAuUTCA Ha  CeBepo-
BOCTOYHOM CKAOHE Topsl OIIyK ¢ BRIpaKeHHBIM
ykaoHoM S-10° Ha BricoTe 35 M Hap y.M. Ha ero
teppuropuu ¢ 2005 mo 2010 rr. mepuoardecKu
HOpOHCXOAMAM moXapbl. Oroup obGHaKaer
[OYBY, CO3AQET OAArOIPHSTHBIE YCAOBHS AAS
BHeApeHHﬂ AABEHTHBHBIX paCTeHHfI, HOBTOMY
IPOLIeCChI Me30PHTH3ALINH 3A€Ch He BBIPAXKEHbI,
TAQBEHCTBYeT KCePOQUTHAS PACTUTEABHOCTH,
AAQNITUPOBAHHAS K M30BITKY OOpasymomuXCs
30ABHBIX 9AeMeHTOB. Ha AaHHOM ydacTke
peobAaAal0T OBICTPO BOCCTAHABAMBAIOIIMECS
AAVHHOKOPHEBHUIIIHbIE U KOPHEOTIIPHICKOBbIE
pacrenus, cdopmupoBasmue ass. Festuca
rupicola — Centaurea salonitana — Achillea setacea.

VaacTok N° 5 HAXOAMTCSI BOAM3H TpaHHIfbI
sanoBepHnka B S00 merpax oT yuacTka N°4
TalOKe HA CeBEPO-BOCTOYHOM CKAOHE TOPBI
Omyx Ha BeicoTe 60 M Hap y.M., HO KPyTH3HA
CKAOHA 3pech 6Ooaee Boicokas — 20-25° Ha
9TON TEPPUTOPUM OTMEYEHO IIePHUOAUIECKOe
[IUPOTeHHOE BO3AEHCTBHE, KOTOpPOE IIPUBEAO
K BBIIAAGHHIO PSIAQ MHOTOAETHHX PacTeHMIT,
HEYCTOMYMBBIX K OTHIO, OOHAMIO B COCTaBe
TPABOCTOSI OAHOAETHHKOB. 3AeCh BBLIBACHA ass.
Achillea setacea — Stachys cretica + [Inula oculis-
christi] — Festuca rupicola.

Ha BCeX IpOGHBIX MAOIIAASIX
npeobaasaromeit 6roMOppOIl  SIBASIOTCS
noaukaprnuyeckue tpasbl (41,4-71,5%), HO
0oAee Bcero ux Ha ydactkax N°4 u N°S, T.x. pu
OTHEBOM BO3AEHCTBHH, B IIEPBYIO OYEpEAD,
BBITAAAIOT OAaHOAeTHHKHM. Ha yuacrkax No1
u NP2, Tae MAYT aKTHUBHbBIE AEMYTalMOHHbIE
npouecce,  Bbicoka  poas  (35,1-37,8%)
O3UMBIX U SPOBBIX OAHOAeTHHKOB (Alyssum
desertorum Stapf, Camelina microcarpa Andrz.
ex DC., Crepis micrantha Czerep., Xeranthemum
annuum L.). Ha 0CTaAbHBIX TAOIIAASIX B COCTaBe
paCTHTeAbHOCTH OHHU I/Il"paIOT HeSHa‘{I/ITeAbHyIO
poab (12,2-18,3%). Ha IpoO6HBIX mAomAAsX N23
1 Ne§S Goaee cymjecTBEeHHA POAb MOHOKAPITHKOB
(26,5-17,0%) (Rumia crithmifolia Koso-Pol.,
Jurinea sordida Steven, Tragopogon dubius
Scop., Melilotus officinalis (L.) Pall., Althaea
hirsuta L., Verbascum lychnitis L.). YncaeHHOCTD
MOAYKYCTaPHUYKOB B COCTaBeé PAaCTUTEABHOCTH
BCEIO 3aMOBEAHMKA COCTaBAsleT 7,5%, TOrAa
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KaK BO ¢aope KpbIMa MX KOAMYECTBO MeHblle
- 5,5% (ToaysEB 1996). Aaumas rpymma
HanboAee XOPOLIO IMPUCIOCOOAEHA K PEe3KOMH
CMeHe KAMMATHYECKHX YCAOBHI M TAMHUCTBIM
nouBaM OIIyKCKOrO IPUPOAHOTO 3aIIOBEAHUKA.
Ha mnpoOHBIX MAOMAASIX IIOAYKYCTaPHUYUKU
IIpeACTaBACHBI ILITbIO BUAAMU: Artemisia taurica
Willd., Galium pseudorivale Tzvelev, Teucrium
chamaedrys L., T. polium L., Thymus callieri Borb.
ex Velen. B ocraasubie 6roMopdoarormnyeckue
CPYIIbl BXOAUT HE3HAYHTEABHOE KOAUIECTBO
BHAOB.

KopueBass  cucrema M IOA3EMHBIE
moberoBble  OpraHsl  OOpas3yloT — eAHUHYIO
6HOMOPPOAOIUIECKYIO CTPYKTYPY,
006eCIeurBaroIIyIo XKU3HEAESTEABHOCTb

PACTUTEABHBIX OpPraHU3MOB B HEPa3PBHIBHOMN
CBA3M C IpOLECCAaMM HUX  OHTOrEHe3a.
Kaaccuuxarnust BHUAOB, [pUBEACHHAS
B AQHHOI  pabore, OCHOBaHa Ha
9BOAIOLJMOHHO-TEHETUYECKOM IIOAXOAE
K 6HOMOPPOAOTUIECKUM CTPyKTypam
nopsemubix opranos (FOAYBEB 1965), Buabi
CTEP>KHEKMCTEKOPHEBOIO ¥ KHCTEKOPHEBOIO
PSIAOB OOBEAMHEHDI B OAHY IPYILTY.

Bo BCex HM3Y4EHHBIX ACCOLMAITUSX
npeobaapaer rpymmna pacreHuit co
CTE€p>KHEBbIMH KOPHEBbIMHU CUCTEeMaMH

(59,2-63,8%), Ho 6oabme Bcero ux (75,5%)
Ha YydacTtke N92 BTOPUYHOHN CTemu. ITO
CyIeCTBEHHO OTAMYAET pacTUTeAbHbIE
coobmrecrBa Omykckoro IPUPOAHOTO
3allOBEAHMKA OT HArOPHOM AyTOBOM CTEIH
SIFIABIL, TA€ BEAYILIVIMU B COCTaBe PACTHTEABHOCTH
SIBASIIOTCSL PACTEHHS KHCTEKOPHEBOIO PpsiAd
- 68% (ToayseB 1971). YwucaeHHOCTH
KOPOTKOKOPHEBBIX u CpeAHEKOPHEBbIX
pacTeHmil ~ IPUMEPHO  OAHHAKOBA,  HO
pacTeHMH ~ CO  CTEP)XHEBOM  CHUCTEMOM
TAyOOKOTO 3aA€raHuss 3HAYUTEABHO OOABIIe,
9TO  SIBASIETCSL 3aKOHOMEPHBIM, IIOCKOABKY
OCTpBIl AeQULHUT BAArM HA [POTDKEHUU
BETeTAlJMOHHOTO MEPHUOAQ, A TaKoKe TAMHUCTAS
IIoyBa C 6bICTPbIM HCCyLIeHHEM BerHerO
FOPHU3OHTA CIOCOOCTBYeT OTOGOPY BHAOB C
ray6okokopHeBoit  cucremoit  (42,8-53,7%),
Goabme Bcero ux Ha ydactke N°3 (54,7%).
Pacripepeserne  6moMOp  PAOPHI  IPOOHBIX

[AOIAAell IO TIPYNIAM B 3aBHCUMOCTH OT
CTPYKTYPBI HaA3€MHBIX HO6eI'OB BbBIIBHAO,
9TO TAABEHCTBYIOIIYIO POAb Ha BCEX YYaCTKAX
3aHIMAIOT [IOAYPO3€TOYHbIE pacreHus
(59,3-61,2%). VYaacTku, TIpOMAEHHDbIE OTHEM,
HanboAee OTKAOHSIOTCS OT CPEAHHMX BEAUYUH
HCCAEAyeMBIX — IIOKasaTeAeil. MmuHHMMaAbHOe
KOAMMECTBO MOAYPO3ETOUHBIX BHAOB (S55,1%)
OTMe4eHO Ha yyacTke N°4, 6oAbIe BCEro ux Ha
ydactke N5 — 66%. BoaMoxHO, aTO OTpaxkaer

He TOABKO AAANTAIMOHHYIO CIIOCOOHOCTD
BUAOB K TMpOPUTHOMY PaKTOPY, HO U BAMAHUE
oporpadgum:  6GOAbIIAS  KPYTH3HA  CKAOHA,

MeHBIIVe 3aIIachl [IOYBEHHOTO MpouAsl, boAee
CHABHOE HCCyIIeHHe BEepXHEero IIOYBEHHOTO
I'OPI/I3OHTa 1 O4YEeHDb 6bICTpaﬂ HOTepS[ 30AbBHBIX
9AEMEHTOB, KOTOpble HAKAIIAMBAIOTCS  Ha
y4acTke N°4, HO He 3aAep>KUBAIOTCS Ha yJacTKe
NeS. Menee 3HauMMa Tpymma 6e3pO3eTOYHBIX
BuAOB (34,7-39,6%), HauMeHbIIee KOAUYECTBO
xoTopeix (29,8%) mpouspacTaeT Ha ydacTKe
NeS. PoszerouHble pacTeHHs B CAOXKEHUH
QUTOLIEHO30B MPOOHBIX IAOMAAEN HIPAIOT
COBCeM HEe3HAYUTEABHYIO POAD. Jr1o
COOTHOIIEHHE COXPAHSETCS BO BCEX U3YUEHHbBIX
accolMaIMaX, HO Ha y4yacTke N°2 (BTOpI/I‘{HaSI
cTenb) 6e3pO3ETOYHBIX BHAOB AOCTATOYHO
muoro (39,6%). CaepyeT OTMeTHTH, 4TO B
HACTOAIUX CTeIsIX YKpaunbl 1 Poccun (3I/IMAH
1976; MaPKOB 1990) BeAylllas TPymIla — 3TO
0e3po3eTOUHBIe BHABI, a IOAYPO3€TOYHBIE
PACTeHMs 3aHUMAIOT BTOPOE MeCTO.

B  ¢eHopurmMOTHIHMYECKOH ~ CTPYKType
¢$aopsr Bcex l'[pO6HbIX MAOIIAAEH BBICOKA POAb
apemeponpos (36,7-42,6%), Ho 6oabwIe Bcero
WX Ha NUPOPUTHBIX ydacTKax (46,9-55,3%).
AeTHe-31MHe-3eA€HBIX pacreHun TaKKe
pocrarouno  mHoro  (30,2-42,8%),  Awmmb
Ha yyacTke NC1 MX KOAMYECTBO COCTaBASIET
20,4%. CooTHOIIEHHe AAHHBIX PACTUTEABHBIX
TPYIIl  OTPAXKAET OCOOEHHOCTH  BOAHOIO
peXMMa  3allOBEAHHKAa — He3HAUHTEeAbHOe
CPEAHETOAOBOE KOAMYECTBO OCAAKOB (MeHee
300 MM), IPHYpPOYEHHBIX IPEUMYIIECTBEHHO K
OCeHHe-31IMHEMY TIePHOAY, HPOAOAKUTEABHBIH
KCEepHYECKUI  BETeTAlMOHHBIM  IEPHOA  C
MSTKON 3MMON (AAUTEAbHBIE OTPHIJATEAbHbIE
TeMnepaTypr 10 MHOTOACTHUM AAHHBIM

6pBator 1-2 pasa B 3-S aer) (BEpp 1999).
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Caepayer  orMerHTh, 9TO  9deMeps U
adeMepoHABI COCTABASIIOT AAs paopsl Kpbima,
B II€AOM, 3HAYMTEABHO MEHDBUIYI0 BEAMYHHY —
20,8% (ToAYBEB 1996). Cpean ademeponaoE,
OTPACTAIOLIUX BECHOI, 3HAYUTEABHDI
nenonomyasitmet  Tulipa  schrenkii  Regel,
T. biflora Pall., Allium albiflorum Omelczuk,
Alyssum  hirsutum  M.Bieb.,  Ornithogalum
ponticum Zahar., Muscari neglectum Guss. ex
Ten., KOTOpble MPOM3PACTAIOT HA YYACTKAX
NeNel, 4 u S. 3umHe-oTpacTaromue dpeMepOHADI
(Bellevalia lipskyi (Miscz) E. Wulf,, Scilla
autumnalis L.) TpeacTaBAeHBl Ha NPOGHOM
maomaar No2. Oco6eHHOCThIO PaCTUTEABHOCTH
9TOIl  TEPPUTOPUM  SIBASITCS ~ HH3Kas
YHCAEHHOCTb BEYHO3EAECHBIX BHAOB, M3 HUX
HanboasIee pacnpocrpanenye umetor Ephedra
distachya L., Euphorbia petrophila C.A. Mey,,
Carex melanostachya M. Bieb. ex Willd. 3tu
AQHHbIE CBHAETEABCTBYIOT O TOM, YTO CYAHTb
O CTAOUABHOCTH CAOXEHHS PaCTUTEABHOTO
mokposa Ha mpo6usix maomapsx OII3 aaxe
nocae 15-A€THEro 3amoBeAHOTO PeXHMa IIOKa
po6AEeMaTHIHO.

AAs 6oAee  IOAHOTO  HCCAEAOBAHUI
OCOOEHHOCTe!l OTAEABHBIX 9KOOHOMOpP) U
BBIIBAGHHSI ~ 9KOAOTHYECKOTO  CBOeOOpasms
crenupix AaHamadproB OII3 6biaM mpoBepeHbI
pacueTsl  KO3$PHUIMEHTOB  CONIPSDKEHHOCTH
MEXAy ~ TpyImIaMu  OHOMOPQOAOTHIECKHX
npusHakoB 1o koadpdunmentam IOra (Q),
Koyaa (C) u INupcona (r) (BAcuaEBuY 1969;
MuprkuH u dp. 2002). Aas ompepeseHHS
AOCTOBEPHOCTH CBSI3ell MeXAy HpU3HAKaMH
paccyuTaH KpUTEpHUit X

YcraHOBAeHA — 3HAYMMasl —IIOAOXKUTEAbHAsS
CONPSDKEHHOCTh ~ MeXAy  0e3po3eTodHOI
CTPYKTYpON IO6EroB CO CTEPXKHEKOPHEBOM
CHUCTEMOM, a TaKXe IIOAyPO3eTOYHOM H
poserounoit — ¢ kucrekopuesoit (Q = +0,25;
C=+0,18;r=+0,12;X*=6,28). Besposerounsm
noberaMm 60Aee CBOMCTBEHHO pa3BHUTHE IIO
MOHOLIUKAMYECKOMY  THITY,
- mo au- u moamrukamdeckomy (Q = +0,55;
C = +0,36; r = +0,29; x¥* = 23,6). Mexay
LIMKAUYHOCTBIO Pa3BUTHS IIOOEroB U CTEIIEeHBIO
chOpPMHPOBAHHOCTH HOYKaX
BO30OHOBAEHHSI —HeT CBSI3H,

ITOAYPO3ETOYHBIM

nobera B
AOCTOBEPHOM

HaOAIOAQETCSI HE3aBHCHMOE BapbHPOBAHKE ITHUX
npusHakoB. Cpear TAy6OKO- U CpeAHEKOPHEBBIX
NpPeOOAAAAIOT  AAUTEABHO  BEreTHPYIOLIUe
BHADBL, CPeAN MEAKOKODHEBBIX — CpepHe- MU
xoporkosererupytomue (Q = +0,76; C = +0,68;
r = +0,38; x> =64,02). AeTHe-3eAeHbIM BUAAM
0oAee CBOVICTBEHHA 0e3pO3eTOYHASI CTPYKTypa
HO00EroB, 3MMHe-3€A€HbIM — IIOAYPO3€TOYHASI U
poserounas (Q = +0,29; C = +0,27; r = +0,17;
x> = 8,80). Y BeYHO3EAEHBIX CONPSDKEHHOCTDb
MEXAY 9THMHU [IPU3HAKAMH OTCYTCTBYeT.
IToanocTbI0  CHOPMUPOBAHHBIE
C IIOYKaMHM BO30OHOBAEHHS — XapaKTepPHbI
AASL  BeCEHHe-IBETYIUX BHAOB, AASL AeTHe-
IBETYIIUX XapakTepHa CPOPMUPOBAHHOCTH
AVIIb BereTaTuBHON c¢epbl. PaHHeBeceHHUM
BHAAM 0OAee IPHCYIIU CIELJMAAU3HPOBAHHBIE
mobern, MO3AHEACTHUM — cAabo- U He
IOAHOCTBIO crienuasusuposannbie (Q = +0.58;
C = +0,85; r = +0,38; x> = 62,88). ¥ aeTHe-
OCEHHHX PACTEHHUI COIPSDKEHISI MEXAY 9THMHU
[IPU3HAKAMH HeT.

noberu

3akarouenue

TakuM 06pasoM, 3TH pacueThl MO3BOASIOT
BBIAGAUTD PsIA 9KOAOTO-OHOMOP(OAOTHIECKHX
THIIOB PACTUTEABHBIX TPYIII, OTPAXKAIOMHUX
CBA3M MEXAY Ha3BaHHBIMH BbIIe ITPH3HAKAMH,
ux obuue 6roMopposorudeckre 0COGEHHOCTH
C Y4YeTOM OKOAOTHMYECKOM MU PerdoHAAbHOMU
creupUKH.
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FEATURES OF BIOMORPHOLOGICAL STRUCTURE OF THE STEPPE PHYTOCENOSISES OF OPUK
NATURAL RESERVE

VALENTINA KOBECHINSKAYA *, IRINA OTURINA, MARINA LITVINOVA

Abstract. Analysis of biomorphological structure of the steppe phytocenosises of Opuksky Natural Reserve revealed

regional characteristics of vegetation which were based on adaptive features of growing species. On the basis of contingency

coefficients between the groups of biomorphological features were marked eco-biomorphological types of plants, which

allow complete investigation on the features of individual ecobiomorphs, identification of ecological identity of steppe

landscape and planning of further environmental activities.
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Taurida National VI Vernadsky University, Acad. Vernadsky Avenue 4, 95007 Simferopol, Crimea, Ukraine;

*valekohome@mail ru






Modern Phytomorphology 6: 181-188,2014

YAK §81.524.1

MOPO®OAOTHUYECKASA XAPAKTEPHUCTHUKA
IKOAOTNYECKHUX APEAAOB AYBPAB
IPUPOAOOXPAHHOUN TEPPUTOPUU HIDKETOPOACKOTO
METAIIOAUCA «CTPUTUHCKHUM BOP>

E.B. HEBUAOMOBA

AnHOTaNMA. YCTAHOBAGHO, YTO B PE3yAbTATe AHTPOIIOTEHHOTO BOACHCTBHS HAa KOPEHHbIE AyOPaBbI IPUPOAOOXPAHHOM

teppuropun Hikeropoackoro meramoanca «CTpUrHHCKH 60p> M3MEHSIOTCS S9KOAOTMYECKHE apeaAbl AyOpas, uTo

CKA3bIBAETCSI HAa OOUAME AOMUHAHTOB TPaBSHO-KYCTAPHHYKOBOIO sIPyCa. B aHTPOIOreHHO HapyuIeHHBIX AyGpaBax

BO3pAcTaeT OOKANE AyTOBBIX U PyAEPAABHDIX BUAOB, TakuX Kak Chelidonium majus L. u Veronica chamaedrys L.

Karouesbre caoBa: «Crpurusckuit 60p>, MOPOAOIHS, AOMHHAHTBI TPABSHO-KYCTAPHHYKOBOIO Spyca, o6HAue,

9KOAOTHYIECKHE apeaAbl

Huezopodckuii zocydapcmeennoiii nedazozureckuil ynusepcumem, yr. Yavsauosa 1, Huxcrnuti Hoszopod, 603950, Poccus;

elena.nevidomova@yandex.ru
BBeapenne

LTeAbto AQHHOI pabOTBI SIBASIETCSI BBLIBACHHE
AHTPOIIOTeHHBIX U3MEHEHHH B 9KOAOTHYECKUX
apearax  AyOpaB  IaMSTHHKA  IIPHPOADI
«Crpurunckuit 6op>» B Hmwxuem Hosropoae
¢ nomompio mkaa A.I. PAMEHCKOrO (1971).
Bompoc 06 aHTPOIOreHHOM BO3AEHCTBHM Ha
Ay6passl «Crpuruackoro 60pas» 6bIA OCBeleH
B nevatu (HEBuAOMOBA 2012). B mporecce
AQHTPOIIOTeHHBIX ~H3MEHEeHMH B  AybOpaBax
MOSIBASIIOTCSL COPHbIe BHABL, KOTOpBIE YacCTO
SIBASIIOTCSI AOMHHAHTAMU U CBHAETEABCTBYIOT
0 HapymeHHOCTH AyOpaB. K Takum pacreHusm
OTHOCHTCSL YHCTOTeA OOABIION M KpAIlMBa
ABYAOMHAsl, KOTOpBIe SIBASIOTCS PYA€PaABHO-
AECHBIMH BHAAMH ¥, YacTO, AOMHHAHTaMU
TPaBsIHO-KYCTAPHUYKOBOTO SIPyCa HApYLIEHHBIX
AybpaB. A TakKe ApyrHe COpHble U
AYTOBBIE  BHABI-ACCEKTATOPbI,  IIPUCYTCTBUE
KOTOPBIX TOBOPUT O HAPYIIEHHOCTH A€CHBIX
duronenozos (HEBUAOMOB 1988).

MaTepHaAbI H METOABI HCCACAOBAHUI

O6pexTom HCCAEAOBAHUI SIBUAVICh
[OMIMEHHble AyOpaBbl HAa PasHBIX CTAAMAIX
aurpeccun  Hmbkeropoackoro — Meramoamca

© The Author(s), 2014

Ha  TEPpPUTOPHUM  NAMSTHHKA  IIPHPOADI
«Crpurunckuit 60p». Cpean HHX KOpeHHas
AyOpaBa AQHABIIIEBAs], & TAKXKE €€ [IPOU3BOAHBIE
AyOpaBsl, BO3HUKIINE B pesyAbrare
BBIPYOKM, HH30BBIX II0XKapOB, IOBBIIIEHHOM
PEKpealioHHON HAarpy3Kd M BbIIaca CKOTA.
TakuMH IPOU3BOAHBIMU AyOpaBaMHU SIBASIOTCSI
AyOpaBa CHBITbEBO-Pa3HOTpaBHasE U Aybpasa
YHCTOTEAOBO-KPAIIHBHO-Pa3HOTPABHASL. B
KayecTBe paliOHa MCCAEAOBAHMS  BBIOpaH
[aMSITHUK IIPHPOABL «Crpurunckuit
6op». «Crpuruackuit 6op» HAXOAMTCS Ha
TeppUTOpHH ABTO3aBOACKOTrO pariona HrvkHero
Hosropopa. OH pacnoroxkeH Ha IEpBOH H
BTOPOI HAAIIOFIMEHHBIX TEPPacax AeBOOEPEKbsI
OKH ¥, 9aCTHYHO, B €€ [oiiMe. JTa TepPUTOPHSL
CAOXKEHA CyIIeCYaHbIMHU, HHOTAQ CYTAHHUCTBIMH
APEBHEAAAIOBHAABHBIMU OTAOXKEHMSIMH. 3AECH
NpeoOAAAAIOT  AyOpaBbl U COCHOBBIE Aeca
(HeBraoMOBA 2012; 3AAECOB u dp. 2013).
MeroauKa HCCAEAOBAHMI 3aKAIOYAAACh B
3aKAAABIBAHMM IPOOHBIX IAomasein 20x20
M. Ilpobusle mmAomapu ObIAM  3aAOXKEHDI
B KOPEHHOH AyOpaBe AQHABINIEBON U ee
[POU3BOAHBIX AybpaBax. CocraBaeHbt
CIINCKM BHAOB HCCAEAYEMBIX (HUTOLIEHO30B,
B KOTOPBIX OTMEYEHBI >XU3HEHHOCTD, OOHAUe
no  ApyAs, ¢eHOAOrHYECKOe  COCTOSHHUE
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(Taba. 1). VsMepsiAuch TeHepaTHBHble M IIKAABl PaMeHCKOTO), AOCTaTOYHO PBIXABIX
BereTaTHBHbIe ITOOETrM AOMHHAHTOB TPAaBSHO- U IIAOAOPOAHBIX IIOYBAX (8—19 CTyIIeHb IIO
KYCTAPHUYKOBOTO ~ sApyca B HAPYNIEHHBIX 6OOTATCTBY MOYB MIKAABI PaMeHCKOTO). Iupoxo
AybpaBax UM paCTeHHII aCCEeKTaTOpOB. Y  pacIpOCTpaHeHa HAa CAAOOKHCABIX IIOYBAX,

9HCTOTEAQ OOABIIOrO HM3MEPSIAUCH  BBICOTA
CTeOAS, AAMHA ¥ IIMPHHA AMCTOBO IIAQCTHHBI
IPUKOPHEBbIX  AWCTbEB, AAMHA  Yepellka
IPUKOPHEBbIX AHCTbEB, AAMHA IIBETOHOXKH,
AmameTp BeHurKa nsetka (Taba. 2). Y BepoHuku
AyOpaBHON  H3MEpPSAMCH  MOP(OAOTHIECKIe
IPH3HAKYM TAaKHe KaK: BBICOTA CTEOAs, AAMHA
M IIHPHHA AMCTA, AMAMETP BEHYHKA I[BETKa,
KOAMYECTBO I[BETKOB Ha IIBETOHOCE, AAMHA

conperus (Taba. 3).
Pe3yabrarsi 1 Hx 06cyskaeHIE

Chelidonium majus L.

Kak mokaszaAu pesyAbTaThl HCCAEAOBAHHI
C  HUCIOAB30BaHMeM  IKaA  PameHYKOro,
qucroTeA Ooapmonn — Medodur. Pacrer Ha
XOpOILIO APEHHPYeMBIX M CAA0OAPEHHPYEMbIX
nousax (65-78 CTymeHb BA@XHOCTH IIKAABI
PaMeHCKOTO) ¥ AOCTAaTOYHO PBIXABIX U
maopopopnbix  mousax  (10-19  crymenp
mo 06OrarcrBy IOYB INKAABI PaMeHCKOro,
Puc. 1). Illupoko pacmpocTpaHeH Ha
CAQBOOKHCABIX HOYBAX, [PeAIIOYHTAeT
HEBBICOKYI0O KHCAOTHOCTh mouB ¢ pH ot 6,0
A0 7,5. peakuus IIOYBEHHOIO pacTBOpa OT
CAQOOKHCAON, AO HEHMTPAABHON, YBAQXKHEHIE
CAa00APEHUPOBAHHbIX paBHUH AECHOM
30HBI. BYAY‘H/I A€CHbIM H OITYHI€YHbIM BHAOM,
BBIACP)KHBAET — 3aT€HEHMe, OAHAKO,  Aydile
pasBMBAaeTCsI B YCAOBHAX  CPaBHUTEABHO
xopomero  ocsemenua. Ilpu  xopomem
OCBEIJeHMH HA OAHOM PpACTeHHH MOXET
00pa3oBaTbCsL A0 S TeHepaTHBHBIX MOOEros, B
TO BpeMs KaK IIPH 3aTEHEHHH U AQXKe CAaOOM
33A€PHOBAHHOCTH — He OOABIIE OAHOTIO-ABYX.
He BBIHOCHT 3aA€pHOBAaHHOCTH M CHABHOIO
VIIAOTHEHMS IIO4YBBI, IIO9TOMY B HHTEHCHBHO
MOCEIaeMbIX YEAOBEKOM MECTAaX AEPXKHTCA Y
KyCTAPHHUKOB, B CTOPOHE OT TPOIIMHOK.

Veronica chamaedrys L.

Beponuka AyOpaBHas obuTaeT B IpepeAax
OT CpPEAHHX CYyXHMX AO BAAXHbBIX YCAOBI/Iﬁ
yBA@KHeHuS (49-78 CTymeHb BAQKHOCTH

IPEATIOYUTAET HEBBICOKYIO KHCAOTHOCTD [IOUB C
pH ot 6,0 A0 7,5. Peakiiyisi HoYBEHHOTO pacTBOpa
OT CAAOOKHUCAOM, AO HEMTPAABHOM, YBAOXKHEHUE
CAa60ApeHI/IpOBaHHbIX PaBHUH AECHOH 30HBI
(Puc. 1). BepoHnka AyOpaBHas IIOAOKHTEABHO
pearupyer Ha yBeAMYeHHE OCBELEHHOCTH B
Aecax. ITocae BbIpyOKH AepeBbeB M IOAAECKA
B AybOpaBe CHBITBEBO-PAa3HOTPABHOM YHCAO
no6eros (#a 10 cM2) BEpOHUKH yBEAHYHAOCH C
7 40 189 u ¢ 13 o0 201 B AyOpaBe uncTOTEAOBO-
KpPAIlMBHO-PAa3HOTPaBHOM. B To Bpems Ha
KOHTPOABHOI Tnpo6HO# maomapn (aybpasa
AQHABIIIEBAs) OCTaeTCs 2-4 mobera.

Aybpasa asandviuesas pacroroXeHa B
AeconapkoBoil actu «CrpuruHckoro 6opas,

rA€ pPeKpearMoHHAs HArpyska BbIPaXKeHa
HE3HAYUTEABHO.  DAUPUKATOPOM  SIBASIETCS
Ay6  uepemrdarsii.  BospacT  apeBocTos

80 aer, I-II xaacc 6onumrera. Bricora ay0a
23,5 M, AuaMeTp Ha ypoBHe TIpyan 32 cM.
ApeBOCTOIl eCTeCTBEHHOIO IIPOUCXOXKACHUS,
YAOBACTBOPUTEABHOTO POCTa U  Pa3BUTHL

KpoHbl ~ AepeBbeB  PAacKMAUCTBIE — I'YCTHIE,
comknyTOCTb 0,7£0,02. ITopsecok mpeacTaBAeH
psibunoI OOBIKHOBEHHO], Oy3suHoi

KpPacHOM, IIMIOBHUKOM MAaMCKHM, MAaAMHOMN
AecHOI. B TpaBsiHO-KycTapHMYKOBOM sipyce
AOMHHUpYeT —AaHABII — Maiickmit.  OneHka
BeAyIIMX 9KOAOTHYECKHX $AKTOPOB IO MIKAAAM
PaMeHCKOTO  MOKa3aAa: TIOYBBI  AOBOABHO
Gorarble, peaKus MOYBEHHOTO pPacTBOpa OT
caabokucaoit, Ao HeitrpasbHol (pH=6,0-7,5).
VBAQKHEHHE CAAGOADEHUPOBAHHBIX PaBHHUH
Aecnoit 3oup1 (Puc. 1).

Ay6pasa 0pAIK08as  paCIOAOXKEHA B
mapkoBoit wactu «CrpuruHcKkoro 6opax,
IA€  PEKPeAlMOHHASl  HAarpyska  BeAMKA.

OAMPUKATOPOM SIBASIETCSI Ay0 depemryaThiil.
Bospacr apeBocros 80 aer, II xaacc 6onurera.
Bsicota ay6a 21,5 M, AuMaMeTp Ha YpOBHe
rpyau 30 cM. ApeBOCTOM eCTeCTBEHHOro
HPOUCXOXXACHHS, YAOBACTBOPUTEABHOIO POCTA
U Pa3BUTHA. B TpaBsaHO-KyCTapHHYKOBOM sSpyce



HesupoMoBa E.B. Mopdoaorudeckas xapakrepucruka Aydpas «Crpurunckoro bopa»

183

20

15 1

BoratcrBo nous

~
%
-

Pt gt vt

Gaene?

~
._:"1
%

50 60

70 80 90

YBnaykHeHne

Puc. 1. Oxosorudeckue apeast coobmects «Crpuruackoro 6opas: 1 — aoy6paBa opasikosas; 2 — Ay6paBa OpASIKOBO-

AQHADBIIIEBAS; 3 — AyOpaBa AaHAbIMIEBasi; 4 — AyOpaBa CHBITbEBO-PA3HOTPABHAs; S — AyOpaBa MCTOTEAOBO-KPAIIUBHO-

Pa3HOTpaBHAsl.

Fig. 1. Ecological areals of associations in “Stryginsky Bor”: 1 — bracken oak forest; 2 — bracken/lily-of-the-valley oak

forest; 3 — lily-of-the-valley oak forest; 4 — glague/forbs oak forest; S — celandine/nettle/forbs oak forest.

AOMUHHpYeT OpAsK OObIKHOBeHHBIH. OleHKa
BEAYIIMX 9KOAOTHYECKHX PAKTOPOB IO IIKAAAM
Pamenckoro 1moxaszaAa: IIOYBBI  AOBOABHO
Oorarsle, peaknus I[OYBEHHOIO pacTBOpa
caabokucaas (pH=6,0) (Puc. 1).

Aybpasa opaaxoso-randvimesas. Ha aroit
npobuoit maomapn «Crpurunackoro 6opas,
ObIAM TIOXKApPbl M BBIPyOKA. OAMPUKATOPOM
SBASETCS Ay0 depemrdariii, B ApeBEeCHBIH
SApPyC BXOAUT eIje COCHA OOBIKHOBEHHAsI.
ApeBOCTOHl eCTeCTBEHHOTO IIPOMCXOXKACHHS,
YAOBAETBOPHTEABHOIO pPOCTa M PpasBUTHIL. B
TPaBSHO-KYCTAPHUYKOBOM SIPyCe AOMHHHpYeT
OpASIK OOBIKHOBEHHBIM ¥ AQHADBII MANCKHIL.
OreHka BeAymMX 9KOAOTMYECKHX (aKTOpOB
0 ImKasaM PaMeHckoro mnoxasasa: IIOYBBI
AOBOABHO OoraTble, peakuus IOYBEHHOTO
pacrBopa Heitrpasbras (pH=7,5). Yeaaxuenue

AAS  CAADOAPEHHMPOBAaHHBIX PaBHHH AE€CHOM
3omp! (Puc. 1).

Aybpaea CHbIMbEBO-PASHOMPABHAS
PpacmoAoxeHa B IIapKOBOM JacTu
«CrpHUrHHCKOro 6opax. BrrronTannas
IAOIMAAb M TPONMHKM  3aHuMMaoT  10%

reppuropur. Ha oaroit mpo6HOI mAOmaAM
OBIAM IIOXAapbl M BBIPYOKa. OAHPHKATOPOM
SIBASIETCSI  Ay0 dUepemrdarsiil, B ApeBECHBIH
SIPyC BXOAUT ellle COCHA OOBIKHOBEHHAs,
Oepesa moBucAas. ITOAAECOK IIpeACTaBAEH
psi6uHOMI OOBIKHOBEHHOT, Oy3uHOMI
KpacHOM, IIMIIOBHUKOM MAMCKMM, MAaAMHOM
A€CHOM. B TPaBAHO-KyCTaPHUYKOBOM
sIpyce  AOMUHHUPYET CHBITb OOBIKHOBEHHAS.
OrneHKa BeAyIINX JKOAOTHYECKHX (aKTopoB
mo ImKaaaM PaMeHCKOro IokasaAa: IIOYBHI
AOBOABHO (orarble, C HEMTPAABHON peaxijedt



184 MODERN PHYTOMORPHOLOGY 6 (2014)

TabA. 1. Criricox BUAOB B Ay6paBax « CTpuruHckoro 6opas.

Table 1. List of species in oak forest of “Stryginsky Bor”.

IIpoexruBHOE

HOKPBITHE TPABSHO-

KYCTapHUYKOBOTO
Bua Kusmesmocs  spyeah Ofumere | Semmonmsco

COMKHYTOCTD

KPOH A€PEBbEB U

KYCTapHHKOB
1 2 3 4 S

Ay6pasa AaHAbIIIEBasE
Convallaria majalis L. 3 90 SOC. IB.1
Euonymus verrucosa Scop. 3 20 SP. B.1
Pinus sylvestris L. 3 0,6 Un. Ber.2
Polygonatum multiflorum (L.) AlL 3 20 Sp. II1B.1
Quercus robur L. 3 0,8 Cop.2 ITA.1
Rosa majalis Herrm. 3 20 Sol. I1B.1
Rubus idaeus L. 3 20 Sol. 1IB.1
Sambucus racemosa L. 3 20 Sol. 1IB.1
Sorbus aucuparia L. 3 0,4 Sol. ITA.1
Ayb6pasa opasikoBast
Chelidonium majus L. 3 20 Sol. 1IB.1
Euonymus verrucosa Scop. 3 20 SP. LB.1
Plantago major L. 3 20 Sol. BEIL2
Pteridium aquilinum (L.) Kuhn. 3 100 SOC. Ber.
Quercus robur L. 3 0,8 Cop.2 IA.1
Rosa majalis Herrm. 3 20 Sol. 1IB.1
Rubus idaeus L. 3 20 Sol. 1IB.1
Sambucus racemosa L. 3 20 Sol. 1IB.1
Sorbus aucuparia L. 3 0,4 Sol. TIA1
Urtica dioica L. 3 20 Sol. IIB.1
Ay6paBa OpASIKOBO-AAHABIIIEBAS

Aquilegia vulgaris L. 3 20 Sol. 11B.2
Athyrium filix-femina (L.) Roth. 3 10 Un. Ber.
Convallaria majalis L. 3 S0 Cop.1 1I1B.1
Chelidonium majus L. 3 20 Sol. LB.2
Dactylis glomerata L. 3 20 Sp. IB.2
Euonymus verrucosa Scop. 3 20 SP. B.1
Geum urbanum L. 3 20 Sp. 1IB.1
Lathyrus vernus (L.) Bernh. 3 S Un. ITA.1
Pteridium aguilinum (L.) Kuhn. 3 80 Cop.3 Ber.
Quercus robur L. 3 0,8 Cop.2 ITA.1
Rosa majalis Herrm. 3 20 Sp. 1IB.2
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Ta6a. 1. ITpoporxenue.

Table 1. Continued.

1 2 3 4 S
Rubus idaeus L. 3 20 Sp. 1IB.2
Sambucus racemosa L. 3 20 Sp. IB.2
Sorbus aucuparia L. 3 0,2 Sp. IA.1
Urtica dioica L. 3 20 Sp. 1IB.1
Veronica chamaedrys L. 3 10 Sol. 1IB.1
Ay6paBa CHBITHEBO-PA3HOTPABHASL
Achillea millefolium L. 2 30 Sp. BEL
Aegopodium podagraria L. 3 80 Cop.3 BEL
Asarum europaeum L. 3 20 Sol. Ber.2
Arctium lappa L. 3 20 Sol. Ber.1
Betula pendula Roth. 3 20 Sp. IA.1
Convallaria majalis L. 2 30 Sp. BET1
Crataegus sanguinea Pall. 3 0,4 Cop.1 11B.2
Dactylis glomerata L. 3 20 Sol. LIB.2
Euonymus verrucosa Scop. 3 20 Sol. LB.1
Geum urbanum L. 3 60 Cop.1 L1B.2
Glechoma hederacea L. 3 60 Cop.1 1IB.2
Lysimachia nummularia L. 2 20 Sol. Ber.1
Melica nutans L. 3 S Un. ITA.1
Pinus sylvestris L. 3 20 Sol. IA.1
Plantago major L. 2 20 Sol. Ber.1
Quercus robur L. 3 0,5 Sp. IA.1
Ranunculus cassubicus L. 3 10 Sol. 11B.2
Rubus saxatilis L. 3 10 Sol. LIB.2
Rubus idaeus L. 3 20 Sol. Ber.1
Sambucus racemosa L. 3 20 Sp. Ber.1
Sorbus aucuparia L. 3 0.2 Sp. ITA.1
Tanacetum vulgare L. 2 10 Sol. Ber.1
Urtica dioica L. 3 70 Cop.2 ITA.1
Veronica chamaedrys L. 3 30 Cop.2 1IB.2
Ay6paBa 4ECTOTEAOBO-KPAMMBHO-PA3HOTPABHAS

Achillea millefolium L. 2 30 Sp. Ber.1
Aristolochia clematitis L. 3 20 Sol. ITA.1
Chelidonium majus L. 3 70 Cop.2 1IB.2
Convolvulus arvensis L. 3 20 Sp. IB.2
Dactylis glomerata L. 3 20 Sol. 0B.2
Geum urbanum L. 3 30 Sp. 11B.2
Glechoma hederacea L. 3 30 Sp. 1IB.2
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Taba. 1. OxoHvanue.

Table 1. Continued.

1 2 3 4 S

Lysimachia nummularia L. 2 30 Sp. Ber.1
Plantago major L. 3 20 Sol. IA.1
Quercus robur L. 3 0.4 Sp. IA.1
Tanacetum vulgare L. 2 10 Sol. Ber.1
Urtica dioica L. 3 90 Cop.3 IA.1
Vicia cracca L. 3 30 Sp. B.2
Veronica chamaedrys L. 3 30 Cop.1 IB.2

noysenHoro pactsopa (pH=7,5). YBaaxuenue
AASL  CAAOOADEHMPOBAHHBIX PABHUH A€CHOM
30HBL. OKOAOTHYECKHI apeaa coobujecTBa
HUMeeT IIHPOKYI0 aMIIAUTYAy. OJTO Aydilee
MeCToOOuTaHe AyTOBO-A€CHBIX BHAOB.
OKOAOTHYeCKHI apeaA AyOpaBbl CHBITbEBO-
PasHOTpaBHOM AOCTaTOYHO BBITSHYT.
BospacraeT OOMAMe AYrOBbIX U PYA€PAABHBIX
BHAOB, a TakXKe BO3PACTaeT BAVKHOCTb H
6orarcTBo mouB: 64-80 CTyIeHb BAQKHOCTH
mKaAasl  Pamenckoro; 9,5-16 crymenp 1o
6orarcTsy moys mxaast Pamenckoro (Puc. 1).

Aybpasa HUCMOMEAOBO-KPANUBHO-
pasHompasenas  TAKKe  PACIOAOXKEHa B
mapkoBoil 4yacth «Crpuruackoro  6opas.

BriTonTaHHas MAOIMAAD U TPOITHMHKY 3aHHMAIOT
20% Teppuropun. Ha aroit mpo6HO#t maoImasu
OBIAML TIOXKApPbl M BBIPyOKA. OAMPUKATOPOM
SBASETCS Ay0 depemrdarsiii, B ApeBEeCHBIH
SApPyC BXOAUT eIlje COCHA OOBIKHOBEHHAs,
Gepesa moBucaas. Ilopaecox IpeacTaBAeH
pSOMHON OOBIKHOBEHHOM, Oy3HMHON KpacHOT,
IIUIIOBHUKOM MAMCKHMM, MaAWHOWM AecHOi. B
TPaBsHO-KyCTAPHUYKOBOM sIpyce AOMHHHUDYeT
9HCTOTEA  OOABIION, KpamMBa —ABYAOMHAs,
a Takke Bo3pacTaeT obmane Bepomuku
AybpaBHOiL. OIl€HKa BEAYIIUX 3KOAOTHYECKHX
¢$akTopoB Mo mKasaM PameHckoro moxasaaa:
[IOYBBI AOBOABHO OoOrarble, C HEATPaAbHOM
peaxuueit mousenHoro pacrsopa (pH=7,5).
YBAGKHEHHe  AAT  CAAOOAPEHHPOBAHHBIX
PaBHHH A€CHOM 30HBL. OJKOAOTHYECKHH apeaA
coo0IrecTBa UMeeT MHUPOKYI0 AMIAUTYAY. JTO

Aydlllee MECTOOOHTAHNE AYTOBO-A€CHBIX BHAOB.
OKOAOTHYECKHIT apeaA AyOpaBbl YUCTOTEAOBO-
KPAaIMBHO-Pa3HOTPABHOM
BBITSHYT, U3-32 AOMHHHPOBAHHS AyTOBBIX
U PYACPAABHBIX BHAOB, TYT CaMble BBICOKHE
[IOKA3aTeAH BAQKHOCTH M OOrarcTsa IIOYB:
66-82 crymeHp BAOXKXHOCTH IIKaAbl PaMmeHCKOTO;
9,9-18,2 cTymeHp IO OOraTCTBY IIOYB IIKAABI
Pamenckoro (Puc. 1).

O4YCHb CHABHO

3akAroueHHe
Takum  00pa3oM,  HCIIOAB3YSI — IIKAABL
AL~ PameHckoro, Mbl  IIOCTPOHAU H
IPOAHAAMBUPOBAAN  9KOAOTHYECKHE  apeaAbl

Aybpas «Crpuruackoro 6opa>». YcTaHOBAEHO,
9TO B pe3yABTATe AHTPOIIOT€HHOTIO BO3AEHCTBIIS
Ha KOpeHHble AyOpaBbl IPHPOAOOXPAHHOM

TeppuTopur  HIDKETOPOACKOTO — MeramoAmca
«Crpurnackuit 6op>» U3MEHSIOTCS
9KOAOTHYECKMe  apeaabl  Aybpas,  4TO

CKa3BIBAeTCSI HA OOMAME AOMUHAHTOB TPABSIHO-
KyCTapHUYKOBOIO SIPyca, TAK B aHTPOIIOreHHO
HApYILIEHHBIX AyOpaBax Bo3pacraeT obuAve
AYTOBBIX U PYAEPAABHBIX BHMAOB, TaKHX KaK
9HCTOTEA OOABIION U BEPOHHKA AyOpaBHasL
HanMeHbIme rpaHuIiB apeaAoB B 9KOAOTHYECKU

YCTOMMUBON ~ AyOpaBe  AQHABIIEBOI. B
AHTPOIIOTEHHO HapyLIeHHBIX Aybpasax
CHBITb€BO-PAa3HOTPAaBHOM M YHMCTOTEAOBO-
KpaNnKMBHO-Pa3HOTPaBHOM 9KOAOTHYECKHE

T'paHUIbI ApE€AAOB 3HATUTEABPHO YBEANMIHBAIOTCA
U BBITATUBAKOTCA.
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Ta6a. 2. Mopgonrornyeckue npusHaku Chelidonium majus B aybpaBax mamsTHuKa Hpupopbl «CrpuruHckmit 60p>

Hwmxeropoackoro meramoauca.

Table 2. The morphological features of Chelidonium majus in oak forest of “Stryginsky Bor”.

Baicora AanHa ypuna Aavna yepemxa  AauHa Awnamerp

Mecrooburanue creag cy PHKOPHEBBIX  MPUKOPHEBBIX —MPHKOPHEBBIX — IBETOHOXKKH, BEHWHKa
’ AMCTDBEB, CM AMCTDBEB, CM AMCTBEB, CM M I[BETKA, CM
Aybpasa opasikoBast ~ 41+0,97 8,0+0,35 4,0+0,46 4,0+0,48 2,0+0,32 1,2+0,07
Ay6pasa opAIKOBO- o 0 4o 104034 5,0£0,33 7,0£0,38 2,5+0,12 1,4+0,05
AQHABIIIIEeBas
6 _

Aybpasa cHOITREBO- (o) oo 154033 6,0£0,46 8,0£0,51 4,0+0,57 1,540,12
PpasHOTpaBHAs
Aybpasa
AHCTOTEAOBO" 80£0,66  20%0,65 9,0£0,56 10+0,31 5,0£0,78 1,540,12
KpAIUBHO-
PpasHOTpaBHast

TabA. 3. Mopdoaorudeckue npusHaku Veronica chamaedrys B aHTPOIIOIeHHO HAPYIIEHHBIX accolanusix « CTpUrHHCKOro

6opax.

Table 3. The morphological features of Veronica chamaedrys in oak forest of “Stryginsky Bor”.

Koa-Bo
Amamerp AanHa
BeicoTa Aavna aucra,  Ilupuna LIBETKOB Ha
MeCT006HTaHI/Ie BE€HYHUKA COLBETHS,
crebas, cM  cM AMCTa, CM L[BETOHOCE,
LOBETKa, CM CM
IOIT.
AYGpasa OPATKORO- 51084 1 240,06 1,0£0,04 0,7+0,08 6+0,39 540,57
AQHABIIIEBas
6 -
AyOpasa CbITREBO- ., 69 5 540,17 1,320,05 0,8+0,12 12+0,33 10+0,46
pasHOTpaBHas
Aybpasa
AHCTOTEAOBO- 31£0,51  3,5£0,05 2,040,07 1,0+0,03 200,57 18+0,74
KpAIUBHO-
PpasHOTpaBHast
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MORPHOLOGICAL CHARACTERISTIC OF ECOLOGICAL AREALS OF THE OAK FOREST ON THE
TERRITORY OF “STRYGINSKY BOR”

ELENA V. NEVIDOMOVA
Abstract. It was ascertained that ecological areals of the oak forests located on the natural conservation territory
“Stryginsky Bor” near Nizhny Novgorod city are changed under anthropogenic pressure. It is resulted on the value of
dominants of herb-shrub’s layer, as well on increasing of the number of meadow and ruderal species like Chelidonium
majus L. and Veronica chamaedrys L.

Key words: “Stryginsky Bor”, morphology, dominants of herb-shrub’s layer, abundance, ecological areals

Nizhny Novgorod State Pedagogical University, 1 Ulyanova str,, Nizhny Novgorod 603950, Russia; elena.nevidomova@yandex.ru
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JKN3HEHHBIE ®OPMbI MHBA3HBHbIX
TPABAHUCTHIX PACTEHUM FO’KHOM KOAXHABI

MypPMAH AABUTAAZE !, UPAKAY MUKEAAASE 2, 1A BOAKBAASE 2, MAPMAM METPEBEAU 2
) ) ) )
PAMA3 YATAAMASE >

Annoranms. Vsyyenne naBasuBHbIX pacrenuit B FOxHoi KoAxyae HaYaA0OCh AGCATKU AeT TOMY HA3aA U IIPOAOAKACTCS

B HbIHelIHee BpeMs. B pabore mpuBepeHBI GMOMOPQOAOTHUECKHE U SKOAOTHYECKHE OCOOEHHOCTH, KAACCHPHUKALIS,

XapakTep BOCIPOU3BEACHMS M Pa3BUTHUS, IKOTOIMOAOTHYECKAs IIPUPOAA HMACHTHQUIIMPOBAHHBIX U M3YYEHHBIX K

HbIHENTHEeMY BpeMeHH BUAOB aABEHTUBHbIX TPABSHUCTBIX PACTEHUI AAXKAPUHL.

KAroueBble CAOBa: aABEHTUBHbIE PACTEHHs, MHBA3Ks, TPABSHUCTBIE PacTeHHs, Mober, XKusHeHHass popma, Apxapus,

FOxunasa Koaxupa

! Bamymcxuii Tocydapcmeennuii Yuusepcumem um. Illoma Pycmaseau, yr. Hunowsuau 37, Bamymu 6010, Tpysus.
* Bamymckuii Tocydapcmeennviii Yuusepcumem um. Illoma Pycmaseau. Hncmumym Qumonamosozuu u Buopasnoobpasus,
0mdes MOHUMOpUH2A U KOHCepBayuil buopasHoobpasus, yr. Tasucynaeba 90, Kobyremu 6012, Ipysus; ika_1978@mail.ru

BBeapenne

B coBpeMeHHOM MHpe AASI GHOPa3HOOOPasHs
OAHY U3 HAMOOABIINX YIpPO3 MPEACTABASIIOT
qyxepopHble (MHBa3UBHbIE) BUADL, Ha KOTOPbIE,
IOCA ITOTIAAAHUS B HOBYIO CPeAY, He AeHCTBYIOT
aumuTHpyomue ¢akropsl. OHH  3aHUMAIOT
HOBBle MeCTa K IIPUTECHSIOT abOpUreHHbIe
BHABI, B pe3yAbTaTe Yero IOAHOCTBIO MEHSEeTCs
BHAOBOI COCTaB 9KOCHCTEMBIL.

Wsyuenue SKU3HEHHBIX dopm,
OCOOEHHOCTeHl PAsBUTHS U  PEIPOAYKIUH
MHBAa3UBHBIX  pAacTeHMIl, IOKAa3bIBAIOT  HX
BBICOKYIO KOHKYPEHTHOCIIOCOOHOCTD B
OTHOIIEHUI MECTHOH (PAOPEI, 4eM OIIPEACATeTCS
HOTEHI[AAbHAS 9KOAOTUYECKAs yIPo3a.

MaTepHaAbI H METOABI HCCACAOBAHHUI

O6pbexToM HCCAEAOBAHUSI SABASIAACH
$aropucTHIeCKas 06AacTb IOsxHOM
Koaxupapr -  Apxapusa.  TpaauiuonHble

MapIIPyTHbIE OKCIIEAMIIME H HCCAAOBAHU
IPOBOAMAKCH Ha TeppuTopmsix Kobyaerckoro,
XeaBavaypckoro, IlyaxeBckoro u XyAaoHckoro

MYHHITUIIAAUTETOB, a TaKKe, B ropoae
BaTyMI/I. OCHOBHBIMHU MaTe€pHaAaMH AASL
HCCACAOBAHUS ABAAANCH C06paHHbIe BO

© The Author(s), 2014

BpeMs IIOA€BBIX Ha6AIOAeHHfI HWHBAa3HBHBIC
pacTeHus, a TakKke rep6apr1e KOAACKITUH

Barymckoro  6orammueckoro  capa. Ilpu
UACHTHQUKAIIMA PACTeHHH HCIIOAB30BAAKCH
pasHble OTIPEAEAUTEAH (AMUTPHEBA

1990; DaviTtapzE 2001; XaPAA3E 1971-
2007; MARJORIE & CHRISTOPHER 2008).
Wsyuenne MOpOreHeTHYIECKOTO  Pa3BUTH
IPOBOAUAOCH COTAACHO MeToauke CepeOpsKoBoit
(CepEBPSIKOBA 1971, 1972).

PeBYAI)TaT])I H X OGCY)KACHI/IC

JKusnenHsle $opMeI TPaBSIHUCTBIX
pacTeHHII  pPa3HOCTOPOHHE  HCCAGAOBAHBL
Bo BpeMs wusyyeHHs OHTOTEHETHYECKOTO

Pa3BUTHsI PACTeHHI y OOABIIMHCTBA aBTOPOB
(CEPEBPSKOB 1962; LUKASIEUECR 1962;

Aapxep  1978; KapmucoHoBA  198S;
DAvITADZE ~ 2002) raaBHOe  BHUMAHHE
YVAGAEHO  acIeKTaM  CEe30HHOrO  PasBUTHUS

nobera. OTH aBTOPHL, B PE3yAbTATe H3yYeHUS
oxoa0 SO ceMeHCTB M psAQ BHAOB B OCHOBY
KAQCCMQUKAIIMM ~ TPAaBSHUCTBIX  PACTeHHUH
TIOAOXKHAH CAeAyIOIITHIe IPU3HAKH:
a) MOP$OAOTHIO MHOTOAETHUX OPTaHoB, 6) T
BEreTaTHBHOTO PA3MHOXEHHUS U B) 0CO6EHHOCTD
OTMUpPAHHUIL.
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Puc. 1. CnexTp XM3HeHHbIH $OPM MHBA3HBHBIX TPABAHUCTHIX pacTeHui IOxH0#I KoaxuabL

Fig.1. Range of life forms of invasive herbaceous plants of South Colchis.

HMuBasusubie AABEHTHBHBIC TpaBHHI/ICTbIe
pacrenns Oxuo# Koaxuapr HacuutssaroT 290
BHUAOB. OHH CTaAM TAABHBIMH KOMIIOHEHTaMH
BTOPHYHBIX 1€HO30B Apxapuu (0cO6eHHO
Yepuomopckoro nobepesxps) ( 2001). Cpean
HUX 1peobArapaoT 180 MOHOKApIHYeCKHX

BUAOB. 13 HuX, 26 BHAOB ABYXAETHHUe,
a 154 - oaHOAeTHHE  MOHOKAapIIHKH.
MHoOroAeTHHE — IIOAMKAPIMKH  HACYUTBHIBAIOT

110 BHAOB, KOTOpbIE XapPaKTEPUIYIOTCS 0COO0M
pasHoo6pasHOCTDIO XusHeHHbIX popm (Puc. 1).

Pe3yAbTaThI H HX 00CY>KACHHE

CmeprknexopHesoie pacTeHNs IIPEACTABACHDI
22 Bupamu. OHH 110 6n0Mopcp0Aornqec1<HM
0COOEHHOCTSM HEOAHOPOAHBL X mop3eMHble
YacTH — XOpOIIO pPa3BUThle CTep)KHeBbIe
KOpPHH, KOTOpble B IIOYBE AOCTUTAIOT Pa3HOM
ray6ussl. ITo $popMme KOHEUHON YaCTU KOpPHeT],

CTeP>KHEKOPHEBbIe BUABI OTAMYAIOTCSL.
ABYXKOHEYHBIM KODHEM  XapaKTepU3YIOTCS
Chenopodium  ambrosioides L., Duchesnea

indica (Andrews) Focke, a MHOrOKOHEeYHBIM —
Phytolacca americana L., Viola prionantha Bunge,
Centella asiatica (L.) Urb. u ap. VIx mouxm
BO30OHOBAGHHSI ~ OTKPBITHE, THIICOQHABHBIE.
B moukax mober MOAHOCTBIO CHOPMUPOBAH
HAM K€ 3aAOKEHBI TOABKO €r0 BereTaTHBHbIE
gacTi. B mepBoM caydae IjBeTeHMe HACTyaeT
BECHOH, a BO BTOPOM — IIPOAOAKAETCS B

TedyeHHe BCEro ropd. JacTp CTep)KHEKOPHEBBIX
BUAOB  00pasyloT  poseTodHble  mOGerw,
a HeKOTOpple — IoAyposerounsie. OHu
XapaKTEePU3YIOTCS MOHOLIKAUYECKUMH
noberamu.  CrepXHEKOpHEBble  BHABL B
OOABIIMHCTBE ~CAyYaeB COPHSKH, KOTOpbIe
M3peAKa IIPEACTAaBACHBI B BHAOM3MEHEHHOI
TIPUPOAHOM PAaCTUTEABHOCTH.

K KOpHeBUHBIM pacTeHusIM
orHocsaTcst  SS BuaoB. Cpeam  Hux 35
BUAOB  AAMHHOKOpHeBuINHble, a 20 -
KOPOTKOKODHEBHIHbIe. Bce  KOpHeBHIIHbIE
pacTeHus ~ OOpasylOT ~ MOHOILJMKAHYECKFHE
no6eru. Takasi CTPYKTypa HaA3eMHbIX T06EroB
M HX OBICTPBI POCT, OOADBIIOE KOAHIECTBO
IOYeK BO30OHOBAEHHMS HAa  KOPHEBHIIAX,
MOHOLIMKANYECKHE [I0OErH, U UX PUTM Pa3BUTHS
00YCAOBAUBAIOT  IIPUCIOCOOACHHOCTh — 9THX
pacTeHHil K BTOPUYHBIM CPeAaM OOGHMTaHUS.
ViMenHO 1O3TOMy OHHM BCTPEYalOTCA OT
NpUOPEXHBIX PAaBHUH A0 CyOaABIUIICKOTO
nosica. Hexoropoie nusasususte Bupbt (Kyllinga
gracillima Miq., Boehmeria nivea (L.) Gaudich.,
Polygonum cuspidatum Siebold & Zucc., Tritonia
xcrocosmiiflora (Lemoine) G. Nicholson wu
Ap.) OOpasyloT CHHY3MH Ha NPUOPEKHBIX
32060A0YeHHBIX PABHUHAX U CKAOHAX.

K Odepuucmeim  BupaM — OTHOCSTCS
uHBa3uBHble 3AaKM. OHM B BHAOU3MEHHOM
(BTOpHMYHOI) ~ PacCTHTEABHOCTH  SBASIOTCS
OCHOBHBIMH I1eH03006pa30BaTEAbHBIMU
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aAeMeHTaMH. K IAOTHOKYCTOBBIM OTHOCATCS
TOABKO ABa BHAQ, BOCTOUYHOA3HMATCKMIl 3MMHe-
AeTHe3eAeHble Miscanthus sinensis Andersson
U ACTHE3eACHOe pAacTeHHe ATAAHTHYECKOMN
Esponst - Sieglingia decumbens (L.) Bernh.,
a K PBIXAOKYCTOBBIM IIPHHAAAEKAT 14 BHAOB.
PacTeHnst 9TOM XXU3HEHHON GpOPMbI OAMHAKOBbI
[0 CTPYKType U purMy pasButus. KopHeBas
CHCTeMa MHOTOYHMCAEHHBIX PbIXAOKYCTOBBIX
pacTeHuIl pasBHUBAeTCS B BEPXHHUX CAOSX
[OYBBL. BOABIIMHCTBO 9THX pacTeHMil 3UMHe-
AeTHe3eAeHble. Y  OOABIIMHCTBA M3 HHUX
Pa3BUBAIOTCS 3aKpbITHE M IIPOAENITHYECKUE
(rumcoduAbHBIE)  MOYKM  BO3OGHOBAEHHS,
HO, XOTSI U PEeAKO, BCTPEYAIOTCS OTKPbITHE
[OYKH BO30OHOBAeHMs. ITOYKM 3aKpBITOrO
TUIA XapakTepHBl AAS Panicum  lanuginosum
Elliott. Kpome oanoro supa (Anthoxanthum
odoratum L.), y xoroporo o6pasyroTcs
MOHOIIUKAMYECKHEe M AUIMKAMYEcCKHe I00erd,
y BCEX ADYTHX BUAOB B IIOYKAX BO30OHOBACHMS
QOPMUPYIOTCSI TOABKO BereTaTUBHbIE YACTH.
ITosToMy, OHM XapaKTepH3YIOTCA AAMHHOM
BereTanuer, puTMOM AeTHe-OCeHHero
LIBeTeHUS], MOHOIIMKAMYECKMMU U OCEHHUMHU
MOHOLMKANYeCKMMH  noberamu.  Baaropaps
TaKUM GHOMOPPOAOIHYECKUM OCOOEHHOCTSIM,
PBIXAOKODHEBHUIHBIE  PACTeHUs  XOPOIIO
AAANTUPOBAANCD K IOYBEHHO-KAUMATHIECKHIM

YCAOBHSIM ~ TIpUOpexXHONM — Apxapuu — u
000CHOBAaAUCh B COCTaBe  BTOPUYHOIM
PacTUTEABHOCTH.

Hasemnonoasyuue mpasanucmote

noAukapnueckue pacTeHHs HACUUTHIBAIOT 10
BHAOB. VX obern pa3BUBaloTCs IIAATHOTPOIIHO,
CTEASICh IO IIOBEPXHOCTH IIOYBBI, H PETyASPHO
00pasyloT cTebAepOAHBIE KOPHH. B AaHHOIM
rpymie OObeAMHEHbl BHABIL, CXOAHBIE KaK B
OTHOIIEHUH KOPHEBOM CHUCTEMBI U CTPYKTYpbI
HO0eroB, Tak M IO PHUTMYy HX CE30HHOIO
pasBuTHA. Bce OHM pPaHO TepsIOT TIAABHBIN
KOPeHb U BO B3POCAOM COCTOSIHUM OOAAAQIOT
AVIIb BTOPUYHOM KOpPHEBOHM cucreMoi. IMx
nobery, B OTAMYEE OT OPTOTPOIHBIX IOOEros,
JKUBYT HECKOABKO AeT. ITobern HeKOTOpHIX
BupoB  (Microstegium  japonicum  (Miq.)
Koidz.,, Oplismenus  undulatifolius ~ (Ard.)
Roem. & Schult. u aAp.) He $yHKIMOHHpYIOT
0oAbIIIE ABYX A€T, B TO BpeMs, KaK y APYIHX

(Tradescantia  fluminensis Vell., Hydrocotyle
ramiflora Maxim. 1 Ap.) OHH XUBYT TPH H
Goabure Aer. ITouku BO30GHOBAEHMS y BCex
BUAOB OTKDBITOIO THIIA M B HUX $OPMUPYeTCs]
TOABKO  BereraruBHast  cdepa  Oyayuiero
nobera. BoapmmHCTBO M3 HuUX  06pasyroT
6e3po3eTOuHble, MOHOLIMKAMYECKHUE, LBETYINHe
03AHel oceHbio obern. [IpoAOAKUTEABHOCTD
JKU3HEHHOTO LIMKAQ IAQIMOTPOIHBIX IOGEros,
MX CHABHOE BETeTaTUBHOE pa3pacTaHue H
AKTMBHOE  pasMHOXEHHe [PUAAIOT  OTHM
pacTeHHsIM  GOABIIYI0 — [AACTHYHOCTh. OTa
IPylla pacTeHWil WIMPOKO PACCEAHAACh BO
BAQXHBIX U U3OBITOYHO-BADKHBIX IKOTOIAX M
AQKe 3aXBaTMAM MeCTa OOUTaHUS B 6OAOTaX U
AeCax KOAXHADL, TA€ 06PasyioT CHHY3HH.

Hnsasuenvix my6epo3nvix, AyKOBUHHBIX
U HAO3EMHDIX CMOAOHOBLIX MPABAHUCTIBIX
pacTeHUII O4YEHb MAAO, [OITOMY HUX AOAS B
COCTaBe BTOPUYHOMN PACTUTEABHOCTH AAKapUH
He3HAYHTEABHA.

M3  aABEHTHBHBIX ~ MOHOKAPIHYECKHX
pacTeHuit deyremnue MOHOKAPNUKU
HacumTpiBaloT 26 BuAOB. Ilo  crpyxrype

HAA3EMHBIX II00€TOB OHH AEASTCS HAa ABe
[PYNIbL: PO3ETONOAOOHBIE M 0e3p03eTOUYHBIE.
O6e rpymmbl  XapaKkTepHU3YIOTCS  XOPOLIO
Pa3BUTBIME CTEPKHEBBIMH KOPHSIMH, KOTOpBIE
¢yHKImoHNpyIoT ABa ropa. Hecmorpst Ha To,
YTO HOAYPO3€TOYHBIE ABYXACTHHE PACTEHMS B
poseTouHoi dase IpeOBIBAIOT pasHOe BpeMs,
BCE HX PO3€TOYHBIE AMCTbsI II€PE3UMOBBIBAIOT
U pacTeHMs LBETYT Ha BTOpPOH rop. Bce
OHM BeCeHHe-AeTHelBeTymue. Hexoropsie
AByAETHHME  MOHOKAPIMKH B  YCAOBISIX
cybTponmdeckoil ApXapHU PasBUBAIOTCS KAk
AUKApIHKHA. B oTAMdme OT OOBIKHOBEHHBIX
ABYAETHHX BHAOB, HX MOHOKAPIIIYIECKUIT ToOer
B IEPBBIN X€ IOA 3aKAHYMBAET IOAHBIA ILIMKA
passutus (Conyzanthus graminifolius (Spreng.)
Tamamsch.), HO mHocAe TAOAOHOMeHUS He
3acpixaeT IOAHOCTBIO. OpTOTpomHbBIe HObGErun
ocraforcst XKuBbIMH Ha Bpicore 20-30 cM
HMEIOT IIOYKH BO30OHOBAEHHS, KOTOpbIE
PACKPBIBAIOTCSI 3IMOM U CTAHOBSITCS [IOXOXKIMHU
HA MaA€HBKYIO po3erTky. TakuM o6pazom, mocae
[ePe3UMOBKHY TaKHe IMOOery 3aKaHIUBAIOT LKA
Pa3BUTHS M IOAHOCTBIO 3aCHIXAIOT, HO HA BTOPOM
FOA JKU3HH, OCEHbBIO, IIOYKH BO30OHOBAEHIS
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OILITh PACKPBIBAIOTCS, IOOErHM PacTyT A0
30-40 cm u AeTOM OTMHPpAIOT. Tak, AAS 9THX
ABYXA€THHX  MOHOKAPIIMKOB  XapaKTepHbI
MOHOI[UKAUYECKHE U MOHOIIMKAMYECKUE
mobern ocenu. PasButne 9THX T106EroB
CIIOCOOCTBYET MPOAACHHIO SKU3HEHHOTO IIHKAQ.
Takass OuoMOpoAOrHYecKass MAACTHIHOCTb
ABYXAETHHX MOHOKAPIIIKOB OOyCAOBAMBAET
UX MIIPOKOe PACIPOCTPAHEHHE B PA3AUYHBIX
akoromax. VX MOXHO cyHMTaTh OCHOBHBIMHU
CO3AAOIIMMHU PYAepaAbHBIX
[[eHONIOMYASIIIIi, MPHUHUMAIOIINX Yy4acTHe B

9AEMECHTAMHU

(I)OPMI/IPOBaHI/Ii/II HN3MEHEHHbIX TPaBAIHHCTBIX
L}eHO30B.
Odnoremnue MOHOKAPNUKU,  KOTOpbHIE

00beANHAIOT 154 BUAOB, SBASIOTCS OCHOBHBIMHU
BHUAAMU PYA€PaABHBIX IIeHOTpyIIHpoBoK. K HuM
K€ OTHOCSTCSL 1 0COOEHHO 3AOCTHBIE COPHSIKY,
3aCOpPHUTEAN  IAQHTALUI  CYOTPONMMYECKUX
KYABTYP M CEHOKOCHBIX AYTOB BCeil AAKapuiL.
Kaaccuduxanust OAHOAETHHX MOHOKAPIIUKOB
OIMPAETCsl Ha 9KOAOTO-6roMopdoArormyeckue
npusHaKy  (IPOAOAKUTEABHOCTD  TOSBACHUS
BCXOAOB, MOpPJOAOTHSI W PHUTM PasBUTHS
HaA3EMHBIX U MOA3EMHBIX OpraHoB). Hapsay c
usydeHreM MOP(POAOTMH HAA3EMHBIX OPIaHOB,
0OABIIOE BHUMAHHE YAEASIAOCH OCOOEHHOCTSIM
TmepeHeceHHs He6GAArOMPUATHOTO  (3MMHETO)

[IEPHOAQ, 0COOEHHOCTAM [IPOTEKAHUS
poserounoit  (aspl,  MPOAOAKUTEABHOCTH
SKM3HEHHOTO IIMKAQ KaXXAOro r1obera u

ocobeHHOCTAM uX orMupaHust. Icxoas wus
9TOro, HHBA3HBHbIE 3HMYIOIINE OAHOAETHHE
MOHOKAPIIMKHU AEASITCSI Ha ABE IPYIIIbl: OCEHHUE
U BeCEHHIE OAHOAETHIE MOHOKAPIIHKH. Bcxoast
OAHOACTHHUX MOHOKAPIIHMKOB, BXOAAINUX B
HepBon TpYIILy, IIOABASIIOTCS O6bI'-IHO OCEHbIO,
M TPOpacTaHHEe MPOAOAKAETCS  IOATOpa
Mecsma. IlpopacraHne BeceHHHX 3HMYIOIIMX
OAHOAETHHX  MOHOKAPIIUKOB,  HAYHHAETCSI
BecHOH U mpoponxaercs 4-5 mecanes. Ilepsrie
BereTaluio0 3aKAHYMBAIOT AeTOM (B WIOAE),
a BTOpBIE, IOCAE TIEPE3NMOBKH, — BECHOH
uau AetoM (ampeab-mionb). Takum o6pasom,
SKU3HEHHBIN IOUKA OCEHHHX OAHOACTHHKOB
nmpoaosxkaerca  8-9  MecsneB, a BeCEHHHX
BUMYIOIIUX MOHOKApIMKOB AAMTCS 60AbIIe
0AHOTO ropa, 14-16 mecsiunes. Bce sumyromue
OAHOAETHHKH I10 CTPYKTYpPe HaA3€MHbIX YacTer

0e3po3eTOUHBIE M He IPOXOAIT PO3ETOYHYIO
$asy B OKU3HEHHOM IHKAe. OTHM OHH
OTAMYAIOTCS OT PO3ETOIOAOOHBIX 3UMYIOIIUX
OAHOAeTHHKOB. Ilo cTpykType Hap3eMHBIX
HOOeroB  OTCYTCTBYeT  OAHOPOAHOCTb B
KOPpeAsiliui ¢ pUTMOM IiBeTeHus. Hekoropsre
IBETYT BECHOM, HEKOTOpPhle AETOM M BECHOH,
HEKOTOpble AeTOM U OCEHbIO, 4 HEeKOTOpbIe
TOABKO OCEHBIO.

XapakrepHast ~ OCOOEHHOCTb  6eCEHHUX
umyomux o0HoremHUX adeenmos
Apxapun  (FOsxmoit Koaxuabl) Bbpaskaercs
B ux BEreTaTUuBHOM Pa3MHOYKEHHIL.
Kaonsl, o6pasymomue B pe3yAbrare TaKOIO
PasMHOXEHHs, B  OTAHYME OT  KAOHOB
MHOTOAETHHX BETeTaTHBHO Pa3MHOXKAOLIUXCS
pacTeHuil, XUBYT AWIIb IyThb OOAEE OAHOIO
ropa.

Sumyrowmgue  00HOAEMHUKU  6bICOKOI]
niacmuuHocmu (mpucnoco6aeHHOCTD
K  pasHOOOpasHbIM  9KOTOIAM,  MOIJHOE

BEreTaTUBHOE PAa3MHOXKEHHME, 06pa3013aH1/1e B
6OABIIOM KOAUYECTBE CEMSH, OTPACTAaHHE ITIOCAE
nponamxn) IMHUPOKO PACCEAMANICP B HOBBIX
9KOAOTHYECKUX YCAOBHAX U 060CHOBAAHUCD

B PasHBIX  PaCTHTEABHBIX  COOOIecTBax
(nAaHTauw[x cy6Tpor[1/1quK1/Ix pacreHus,
3a6poIeHHbIX YYaCTKAX, HEOCBOEHHBIX

3aAEKHBIX 3eMASX, Oeperax pek U KaHAAOB,
PYA€PAABHBIX MeCTaX, IPUAOPOXKHBIX IIOCAAKAX,
NapKaX M CTAAHOHAX).

Hesumyrwwue (daumeavno
sezemupyrowjue) o0dHOAemHUKM —  camas
MHOrouucaenHas rpymma (144 BuaoB) cpeau
MHBA3UBHBIX TPaBSHUCTBIX pacTeHHH. Bce oHHM
PasBHBAIOTCSI KAK BECEHHHE OAHOACTHHKH U
CBOI1 KU3HEHHBIH KA (C obpazoBaHneM CceMsH)
3aKaHYHMBAIOT B OAHOM BereTallHOHHOM IIEPHOAL.
ITo mOSIBAEHHIO BCXOAOB OHH PasHOOOpasHbIE.
Ilpopacranue  HeKOTOPBIX M3  PAaCTeHUN
AAATCSL OT deBpassi IO HIOHb, 2 OCTaABHBIX
— ¢ ampeas mno Hos6pb. CAepOBaTEABHO,
AAUTEABHOCTb ~ BereTallud BHAOB  IEPBBIX
cocraBasieT 8-9 MecsIeB, y IOCAGAHUX — 7-8
MecseB. Bereranus HEeKOTOPBIX HE3UMYIOLMIUX
OAHOAETHUX pacreHuit IIPOAOAXKAETCS
QK AO IIepHOAd KPHUTHYECKOTO CHIDKEHHS
TeMIlepaTypbl. B cayyae Temaoil 3uMMBI, KOTAa
CpeAHss MeCs4yHasl TeMIlepaTypa He IIapaeT
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Hwke +10-+11°C, aTu pacTeHHS BereTawnuio,
[BETEHHE U IIAOAOHOLIEHHE IIPOAOAYKAIOT
Aake B ¢eBpase. M3 or1Ooro caepyer, 41O
[IPOAOAKMTEABHOCTh HX BereTalii B HALIUX
YCAOBHUSIX BBIHY>KA€HHO OrpaHuMdYeHa. Y Bcex
HE3UMYIOUX OAHOAETHUX MOHOKAPIIHYECKUX
pPacTeHHIl B LMKA€ Pa3BUTHS OTCYTCTBYIOT
$aspl PO3ETKH M COKPAIEHHBIE MEXAOY3AHS
Ha 0a3aAbHOM ydyacTke mobera. BoabumHcTBO
BECEHHUX 3HUMYIOL[MX OAHOAETHHKOB A€THe-
OCeHHHME M OCeHHelBeTyIue. TOABKO OAUH
cpeausemHoMopckuit Bup (Briza maxima L.)
IIBETET BECHOM.

ITaacTraHOCTD OHOMOPPOAOTHIECKHX
[IPU3HAKOB  HHBA3UBHBIM  A€rMHE3eAeHbIM
odHoremHuKaM (nesumyrougum) AdeT
MTOTEHIIUAA K PacCIIHpeHIIO apeaaa.
BOABIIMHCTBO M3 HUX SIBASIOTCSI COPHSIKaMH
MAQHTALUA CyOTpOIIMIECKIX KYABTYP.
Hexkoropble pacceaeHBI B BHAOU3MEHEHHOM
(BTOpUYHOIT) paCTHTEABHOCTH.

3akAroueHnue

B uHBasuBHO-apBeHTHBHOH (aope IOxHOI
KoAXupbl  AOASL  TPaBSHHCTBIX  PacTeHUM
3HaunTeAbHa M HacuutTbiBaeT 290 BHpOB. M3
Hux 110 BHMAOB MHOTOAETHHE ITOAMKAPIIMKH,
a eme 180 - opHOAeTHHE U ABYACTHHE
MOHOKapIHJyeckue pacTeHus. PoAb opAHOAeTHHX
MOHOKAPIIHMKOB B CO3AAHMU €CTeCTBEHHBIX

[JEHO30B HEe3HAYMTEAbHA. DOABLUIMHCTBO U3
HHUX PacCeACHBI B PyA€PAAbHBIX 9KOTOIIAX, TAE
CO3AQIOT MaA€HbKHe I[eHOTHYeCKHe TIPYIIILL
PoAB MHOrOAETHHUX ITOAUKAPIIUKOB 1 UX YIaCTHE
B (l)OpMI/IPOBaHI/II/I BTOPI/I‘IHI)IX TPaBAHHUCTDIX
popmarium 0cO6eHHO BBIPaXKEHa.
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LIFE FORMS OF INVASIVE HERBACEOUS PLANTS OF THE SOUTH COLCHIS

MURMAN DAVITADZE !, [IRAKLI MICKELADZE %, GIA BOLKVADZE %, MARIAM METREVELI >, RAMAZ CHAGALIDZE *

Abstract. Invasive plants of the south Colchis are studied for more than 10 years. In a current paper we represent the

results of the investigations on biomorphological and environmental features, classification, characters of reproduction

and development, eco-pathologic features for advent grasses of Adjraare region.
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IKOPUTOMOPO®POAOTNYECKHUE OCOBEHHOCTHA
MATHOAHU TPEXAEITECTKOBOW B
BATYMCKOM BOTAHNYECKOM CAAY

OEPUAD YAUA3E * 1 TAMAPA LIXOUA3E

AHHOTaI[PUI. B crarpe TIIPUBEAEHO OIMMCAHHE CEBEPOAMEPHUKAHCKOTO HTPOAYyLIEHTA MarHOAWH TpéXAeHeCTKOBOI;I,

q)eHOAOI‘I/IS{ POCTa, pa3BUTHS, IIBETEHHUS, IIAOAOHOIIEHMS X Pa3MHOXXEHHUS B YCAOBHSX BaTyMCKOI'O 60TaHMIECKOTO capa.

Karouessie caoBa: Magnolia tripetala, eHOAOTHSI, POCT, IAOAOHOLIEHHE, PA3MHOXKEHUE

Bamymcxuii 6omanuuecicuii cad, 6411 Maxundwcaypu Bamymu, Adxapckas A.P, Ipysus; * feride_tchaidze@mail.ru

Magnolia tripetala L. (M. umbrella Desr.) —
AUCTOMapHass MarHoAus A0 10-12 M BBICOTSHI,
poAoM u3 Ioro-BocToyHoil udactu CeBepHOI
Awmepuku — ot IleHcmapBaHum A0 Aarabamsl,
Apxansaca u Mruccucunn. CBoé HasBaHMe
aTa MarHoAms moayumaa or K. Amnea B 1759

ropy. B DarymckoM 6OTaHHMYeCKOM — Caay
HHTpoAyLupoBaHa B 1913 roay.
M. tripetala nMeeT PaCKMAUCTYIO

IIATPOBUAHYIO KPOHY, CBETAO-CEPYIO TAAAKYIO
KOPy CTBOAA M BeTBeil U OypO-OAMBKOBbIE
nobern. Auctbs KpynHble, 25-60 cM AAMHBI
u 20-22 cM IIMpHHBL, OOPATHO-SIILIEBUAHBIE,
Ha BepXylIKe 3a0CTPEeHHble, TOPU3OHTAABHO
PaCIIOAOKeHHbIe, CBepXy 3eAéHble, CHHM3Y -—
CepoBaro-3eAéHble, KOPOTKO  IIEAKOBHCTO-
OIIyIéHHbIe, COOPAHbI HA KOHIIAX II06Eros, uTo
IIPUAAET KPOHE IOYTU 30HTHKOBUAHYIO pOpMYy,
U3-32 Yero aHrAMYaHe M aMepUKAHIIbI Ha3BaAM
eé «Umbrella Tree». IIBeTku xpymHsle,
20-25 cM B AuMaMeTpe, KpeMOBO-Oeable, ¢
HETIPUSATHBIM 3aIIaXOM, COOpaHBI HAa KOHIAX
00eroB Hap AUCTBSIMH. IIAOABI YAAMHEHHO-
SMIIeBUAHDIE, ApKO-KpacHble, 10-13 cM AAMHBI U
3-4 cm mupunsl. CemeHa 10 MM AAMHBI, 5-6 MM
IIHIPHUHBI, TAOCKHE, TEMHBIE.

Denoaornueckre HabaroAeHns B Barymckom
6OTaHMYECKOM CaAy IIOKa3aAH, 4To y M. tripetala
BereTaTHBHbIE IPOLIECCHl HAYMHAIOTCA B KOHIlE
MapTa, B Ha4aAe alpeAst HaYMHAeTCsl HabyxaHue
MoYeK, K KOHI[y arpeAs OHH pPacKphIBAIOTCS
u TmosBAsOTCA AucToukH (JAWAZE 2007).

© The Author(s), 2014

W3 xaXAO! TIOYKH TIOSIBASETCS 7 AHMCTOYKOB.
MaccoBoe 0OAHCTBEHIE OTMEUEHO B CEpPeAMHe
Masi, a B KOHIIe — IoAHOe obaucTBenue. IToberu
HAYMHAIOT PAcTU B HadaAe Mas M 3aKaHYUBAIOT
B KoHIle mioAst. CpepHMIT IpUpOCT paBeH 6-16
cM. B cepepune ampeas Ha KOHIJAX MOAOADIX
noberos dopmupyroTcs reHepaTHBHbIE
IIOYKH, BO BTOPOI IIOAOBHHE ampeAs — HAET
OyToHmsanus. LlBeTeHne TNPOMCXOAMT ¢
CepeAMHBl Masi AO CepeAMHbl HIOHSA IIpH
temneparype 12-19°C. OpMH IIBETOK >KMBET
5-7, unorpa 10 aneit. ITAOABI 3aBSI3BIBAIOTCS C
Masi 110 CeHTSOpb. ITAOABI CO3peBAIOT K KOHIY
CeHTAOps. DTOT IepHOA OXBATHIBAET IOUTH
120-130 pHer. Aucrorap HauMHAETCsS C KOHI[A
CEHTSIOPS U IIPOAOAKAETCS AO HOSIOPSL.

M. tripetala 06pasyeT IOAHO3epHHCTbIE
ceMeHa C BBICOKHMM MPOIIEHTOM IIPOPACTaHHUA.
CeMeHa OCeHHero I0CeBa, B KOHIle CEHTIOps,
AafoT  73%  SKM3HECIIOCOOHBIX IIPOPOCTKOB.
CrparudumnupoBaHHble CeMeHa, BbICEsHHbIe B
ampeae, IpopacraroT yepes 60 AHelt u parot 60%
npopoctkoB. CesHIBI B INEpBBIH T0A PacTyT
MeAAeHHO, He 6oAaee 5-6 CM B BBICOTY, OAHAKO
y HHUX B 3TO BpeMs CpPaBHHTEABHO XOPOIIO
pasBuBaeTCs KOpHeBas CHCTeMa, KOTopas B
HECKOABKO Pa3 MPeBOCXOAUT HAA3eMHYIO JacTb.
Ho Ha BTOpOI1 rop cesHIIbI HAYMHAIOT YCHACHHO
pacTu, ¥ TpexAeTHHe CesHIbI AoocTuraroT 180 cm
BBICOTBIL. IIATHACTHHE CeAHIBI yKe MMeIoT 3 M
BBICOTBI M 3 CM B AMaMeTpe CTBOAA Ha BBICOTe
1,S M. AeBATuAeTHHME pacTeHMs BeTBATCSI H
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HUMeIOT HeCKOABKO BeTBeil. IlepBoe nBereHue
OTMEYEHO Y BOCBMHAETHEIO pACTeHHUS, a
naopoHouieHue — ¢ 9 aer. IlarHaanaruseTHre
pacTeHHs ILBETYT M IAOAOHOCAT MacCOBO
(Yama3E u LIxoua3E 2008).

B capy M. tripetala ouen» xopomro
pa3BuBaercs, €XKErOAHO LIBETET u
[IAOAOHOCHT, 00pasyeT camMoceB. JTO OYEHb
AEKOpaTHBHOE  pacTeHHe,  OPUTHMHAABHOE
CBOUMH prHHbIMI/I, IIOYTH FOPI/ISOHTaAbHO
paCHOAO)KeHHbIMI/I 3eAEHbBIMU AWCTBSIMHU. OHO
0COOEHHO MPUBAEKATEABHO BECHON BO BpeMsI
[BeTeHUSI OeAbIMH C KPEMOBBIM OTTEHKOM
KPYHHI)IMI/I IOBETKaMH H OCEHbH — ﬂpKO-
KPacHBIMHU ITAOAOBBIMH IIMIIKaMH. M. tripetala
UCIIOAB3yeTCS B O3CACHCHUU HACEAEHHBIX
yHKTOB YepHOMOpCKOTO mobepesxss Ipysum.

HuTnpythle HCTOYHHKH

Yaupa3e @. 3. 2007. Hrorm HHTPOAYKIHH pOAA
Magnolia L. Ha yepHOMOpCcKOM mobepexbe [pysuu.
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ECOPHYTOMORPHOLOGICAL PECULIARITIES OF MAGNOLIA TRIPETALA L. AT THE BATUMI
BOTANICAL GARDEN
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Abstract. The article describes North American introduced species Magnolia tripetala, it’s phenology of growth,

development, frondescence, fruit-bearing, and reproduction in conditions of the Batumi Botanical Garden.
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AHATOMMHNYECKAS CTPYKTYPA AUCTA
NERIUM OLEANDERL. KAK OTPAJKEHUE
ETO AAATITAIITMOHHOTI'O ITIOTEHITMAAA

KYCAOBHUSAM ITPOU3PACTAHU A

TATBSIHA A. AAABPDKEHKO

AHHOTaI[PUI. B crarpe O6Cy}KAaeTCﬂ apanTalysl aHAaTOMMYeCKOM CTPYKTYpPbl AHCTa BHAQ Nerium oleander L. I10A

B03AeﬂCTBHeM MHKPOKAMMATH1€CKHUX YCAOBI/II;[ Pa3AMYHBIX MECT IIPOU3PACTAHMS.

Karouessie caoBa: Nerium oleander, anaromust, K09GQHIMEHT TAAUCAAHOCTH, AAAIITAI[IOHHDIM OTEHIIMAA

Ienmpanvhviii 6omanuueckuii cad HAH Beaapycu, ya. Cypeanosa 28, 2. Munck, 220012, Beaapycy; tl-21@hotmail.com

BBeaenne

CrpykTypHasi OCHOBA IPUCIOCOOAEHHOCTH
pacTeHui Jaire BCero CBSI3BIBAETCS
c XapaKTepHBIMU 0COBEHHOCTSIMU
AHATOMHYECKOTO CTPOEHMS AMCTa, KOTOpPOE,
KaK  CBUACTEABCTBYIOT  MHOTOYHCAEHHBIE
HCCAEAOBAHUS, OTPAXKAET AAATAIIUIO PACTEHI
K BOAHOMY, CBETOBOMY M COA€BOMY PeXHMMaM
U SBASETCS HHTEIPAAbHBIM  ITOKa3aTeAeM
(BAacuabEB  1988).  Mcmoab3osanme B
9KOAOTHH pacTeHuit AQHATOMUYECKOTO
METOAQ MCCAGAOBAHMSI IIO3BOASIET  CYAUTb
O CTeNeHU CIELHAAM3AIMUA  BHAQ, O €ro
IIPOHCXOXAEHUH, TTOHATD ITYTH €T0 aAANTaIlUH
K YCAOBHSIM OOMTAHUS, OLIEHUTDb [AACTHIHOCTb
u [TOTeHIIHAAbHbIE $YHKIIOHAABHBIE
BoamoxkHocTH (KyTAC 1984).

CMeHa ycAOBUII IIPOM3PACTAHUS OOBIMHO
COIPOBOXKAAETCS M COOTBETCTBYIOIIHMH
U3MEHEHWIMH B CTPYKType AWCTa, U TIpexAe

BCero  9TO  Kacaerca  AuddepeHIManuu
TKaHeH. Ocobenno 9eTKO AQHHbIE
U3MEHEHMsS MpOSBAAIOTCA Y  Me30QHUTOB

(BACHAEBCKAS 1954). TIpu HepoCTaTKe BOABI
U XOpOIIEeM OCBEILeHUH AUCTbSI IPUOOPETAOT
TaK Ha3bIBAEMyI0 KCepOMOPQHYIO CTPYKTYDY,
B YCAOBHSIX AOCTaTOYHOIO BOAOCHAOXKEHUS U
0CAQOAEHHOTO OCBEIeHUsT — Me30MOPQHYIO
(PackaToB 1979).
OpHMM — ©3

BOXKHEMIIUX ITOKa3aTeAel,

© The Author(s), 2014

BAMSIONMUX HAa CTPOEHHE AWCTa, SBASETCS
cBeT. OTO BAMSHHME HACTOABKO 3HAYHTEABHO
U IIOCTOSIHHO, YTO BO3HHKAQ HEOOXOAUMOCTb
pasAMYaTh ABa BUAA AMCTBEB: CBETOBblE W
TeHeBble. CBeTOBbIE AMCTDSI XapaKTepU3YIOTCS
6OABIIENl TOAIUHOM AMCTOBOM IIAACTUHKHU
U OOABIION BHYTPeHHEH  IIOBEPXHOCTDHIO
AWCTA,  MEAKOKAGTOYHOCTBIO  Me30QHAAQ,
MEHBIIMMH pPa3MepaMH AWCTa W BBIPAXKEHHOM
AupdepeHmanyein  Me30PHAAA, YACTO €
IpPEeUMYLeCTBEHHBIM pa3BUTHEM CTOAGYATOM
IIApEHXHUMbI; MeHee KPYITHbIMU XAOPOIAACTAMHU
M MeHbIIeH KOHIEHTpalluell XAopoduara
(Ha eAMHMIly MOBepXHOCTH AHMCTa), GoAbmeft
IyCTOTOM JKMAOK MW  YCTBMI], a TaKXe
YTOALIEHWEM CTE€HOK KAETOK OIHMAEPMBI, Y
OMYIIEHHBIX AHCTbEB — OOABIIEH IyCTOTOM
BOAOCKOB, Da3BUTBIM CAOEM KYTHKYABl M
BOCKOBBIM HaAreToM (BACHMAEBCKASA 1954;
PACKATOB 1979).

B pamHOt  pabore Ha  mpHMepe
cybrponmyeckoro Bupa — Nerium oleander L.,
AHCTDBSI KOTOPOTO OBIAM B3SITHI M3 IPHUPOAHBIX
mect oburamms (0. Kump), u aHasormampx
BUAOB, BbIpallMBaeMbIX B ABYX OpaHXKepesx
IOBC HAH  beaapycu ¢ pasAMYHBIM
MHMKPOKAMMATHUYECKUM PEXHMOM, HCCAEAOBaHA
AHATOMUYECKas CTPYKTypa AMCTa M IIOKa3aHbI
OCOOEHHOCTH  pa3BUTHSI  XAODEHXHMBI B
3aBUCUMOCTH OT YCAOBUM IPOM3PACTaHHSA
AQHHOTO BHAQ.
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Ta6a. 1. CpaBHUTeAbHAS XaPAKTEPUCTUKA AHATOMUYECKON CTPYKTyphl Aucta Nerium oleander u3 mecT ecTecTBEeHHOTo

TIpOU3paACTaHUS U B YCAOBHAX opaH}Kepeﬁ.

Table 1. Comparative characteristic of leaf anatomical structure of Nerium oleander in conditions of natural habitat and

greenhouses.
Mecro Toamusa Bepxusa IMaaucapnass  T'y6uaras Hwxusas Kosumment
SHI/IAepMa, HaPeHXI/IMa, napequMa, SHI/IAepMa,
npompacraﬂm AWCTA, MKM ITIAAMCAaAHOCTH
MKM MKM MKM MKM
Cyxue cybrponuku
265,7+6,1  43,9+1,8 70,0+1,4 115,734 36,113
(] 0,
Opaiepea N1 06 (16%) (26%) (44%) (14%) 38%
265,7+6,1  43,9+1,8 92,5+2,4 90,5+5,0 36,1£1,3 30
(100%) (16%) (36%) (34%) (14%) ’
346,4+52  51,440,7 95,1+4,2 1642481  35,541,7
(] 0
Opamxepea N2} 1or) (15%) (27%) (47%) (11%) 37%
346,4+52  51,4%0,7 124,0+2,8 135,5¢5,5  355%17 489%
(100%) (15%) (35%) (39%) (11%) ’
o Ko 3742144 55,3109 1829424 92,5427 45,7+1,2 6
- p (100%) (15%) (49%) (24%) (12%) °

MarepnaAbl H METOABI HCCACAOBAHUH

DBoiam  MccAepAOBaHBI  AMCTBSI  pacTeHHs
N. oleander, orobpaHHbIe B 0O3€ACHUTEABHBIX
mocapkax . Hukocus Ha o. Kump, rae o
ecrecTBeHHO npouspacraer. Kanmar Ha o. Kump
CyOTpOIIMYECKHil, C TEMNABIM H 3aCyIIAUBBIM
AeTOM U IIPOXAAAHOF 3uMOi. B cpeaHeM Ha o.
Kunp ot 300 Ao 330 coaHeUHBIX AHEH B TOAY.
KoanuecTBO COAHEYHOH SHEPIHU COCTaBASIET
1300-1600 xBru/M*/roa. Aero Ha ocrpose
HAYMHAETCSI B CEPEAMHEe Masi U AAUTCS AO
cepeArHbI OKTAOPsL. ITpOAOAKUTEABHOCTD 3UMBbI
BCEro ABa Mecsilja — sIHBapb U ¢peBparb. CpeAHsst
TeMIlepaTypa 3UMON KOAeOAeTCS Ha YpOBHe
+15°C, aerom - +30°C. OTAnuUTEABHOMN
0COOEHHOCTDIO 3MIMBI IBASIETCS OOUANE AOXKAEH.
CpepHee KOAMYECTBO OCAAKOB 32 ABA 3UMHHX
MecsAlla COCTaBAsieT OKOAO 60% ot obmero
KOAMYECTBA OCAAKOB. AOXAH HAYT OOBIYHO C
KOHIIa OKTSOps IO ampeab. B cpeaHeM B rop
BBIITapaeT 375 MM OCapKOB (I/ICA‘IEHKO u
IIAsTHUKOB 1989).

B IBC HAH Beaapycu N. oleander
mpouspacTaeT B opamkepesax Nel um N°2. B
opamxkepee N1 mpepcTaBAeH KYCTApHHKOM AO
1,9 M 11 BbIpaIMBaeTCst KAK TOPIIeYHAsI KYABTYPa.
IIBeTeT ¢ ampeAs 110 MIOAD. 3aBA3bIBaET MAOABL B
opamxkepee N°2 pacreHue uMeer BbICOTY 1,5 M,

TAKKe BBIPAIUBAETCSA KAK FOPIIEYHAs KyABTYPa.
IIBereT, HO He IIAOAOHOCHT.
Muxpoxaumar opamkepein Nel m  N°2

pasaMyeH B  OTHONIEHMH  TeMIIepaTyphl,
BAQXXHOCTH M OCBEIIIeHHOCTH.
Opanscepes Neq. Cpeaneropopas

TeMIlepaTypa B CeKIJHH C TPOIMYECKHM PeXXUMOM
cocraBaser 20,4°C, cpepHeropoBoe 3HaueHHe
OTHOCHUTEABHOI BAXHOCTU BO3pyxa — 64,3%,
TeMIIepaTypa B CeKUUH C CyOTpormyeckum
peximMoM — 17,2° C, BAaxHOCTD Bo3ayxa — 80,2%.

Opancepes Ne2, Cpeaneroposas
TeMIepaTypa B CeKJUM C TPONMHUIECKHM
pexumomM cocraBaster 23,6°C, cpepHeropoBoe
3HAUeHHe OTHOCHT@AbHOM BAQXHOCTH
Bo3pyxa — 63,2%, Temmeparypa B CeKLJUH C
cybrponmdeckum pesxxumoM — 22° C, BAOKHOCTD
BoO3pyxa — 69,9%.

Haunboaee 3HAYHMBbIe pasAnyms
HAOAIOAQIOTCS B YCAOBHSIX OCBEIeHHOCTH. B
AeTHHe MeCsITbl B opamkepee NC1 oHa poocTHraer
B cpeaHeM 8 Thic. AK (Makcumym S0-60 ThIC. AK),
B 3UMHMI Iepuoa cooTBeTcTBeHHO — 500-800 Ak
(mMaxcumym 2000 Ak). B ycaoBusax opamxepen
N°2 ocBemeHHOCTD B A€THUH IIEPHOA COCTABASIET
9-10 Tpic. Ak (Makcumym 60 — 70 ThIC. AK), a B
sumune Mecsanpl 1000-1500 ax  (Maxcumym
3000 ak). ITo KAMMATHYeCKMM IIOKA3aTeAsM
0oree OAMBKOM K eCTECTBEHHBIM YCAOBHSIM
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OOHMTAaHMS TPONMHMYECKHX U CyOTPOIMMYECKHX
pacTeHuit sBAsieTCs opamkepes No2.

Pe3yAbTaThI H HX 06CY>KACHHE

Msyyenne  aHATOMHYECKOTO  CTPOEHHS
AWCTbEB  TPOBOAMAOCH IO  METOAMKe
B.P. BacuaseBa (1988) wu pesyabrarnt
npeacTaBaeHsl B Taba. 1.

TOAIIII/IHa AMCTOBOM IMAQCTUHKH

Ll

Puc. 1. IlomepeuHbii cpe3 AucTa
pacreHmuit Nerium oleander,
KYABTHBHPYEMBIX B  OpAHXKepesix

A 1IBC HAH Beaapycu, u pactenmit u3
€CTeCTBEHHBIX MeCT IIPOHM3PACTAHHS
(0. Kunp): A, B — AoOpcoBeHTpaAbHbIIt
auct; B, T — M30AaTepaAbHBIN AMCT
(8 OparXepernHOn KyABTypE);
(A -  H30AaTepaABHBIT  AWCT
(0. Kunp, Huxocus, B AaHAmadTHOM
auzaiiHe). 1 — BepxHSS 9IHMAEPMA;
2 - TaAMcapHas — IapeHXHMa;
3 — ry6yaras mapeHxuMa; 4 — HIDKHSS
SMMAEPMa; § — BKAIOYEHHS.

Fig. 1. Crosssection through the
leavs of Nerium oleander cultivated in
greenhouses of CBG NAS of Belarus,
as well as located in natural hatitats
(Cyprus): A, B — dorsiventral leaf;
B, T - isolateral leaf (greenhouse

conditions); A - isolateral leaf
(Cyprus,  Nicosia, applied in
landscape). 1 - adaxial epidermis;

2 - palisade mesophyll; 3 - spongy

4 2 3 mesophyll; 4 - abaxial epidermis;
S —inclusions.
uccaepyempix  pactemuii  N.  oleander

cocraBager 265,7+6,1 u 346,4+5,2 Mxm B
opamxepesx N°1 m N°2 coOOTBeTCTBeHHO, M
330,7+4,4 MKM — y pacTeHMH eCTeCTBeHHBIX

mect mnpouspactanus (Puc. 1). Awucr
OTHOCHTCS K THIly TOACTBIEI M  O4YeHb
TOACTBIF. DBoApmas 49acTh HMCCAAOBAHHBIX

AMCTbEB MMeeT Me30QHAA MHOTOCAOMHDIH,
AnddepeHIupOBaHHbIH, U30AaT€PAAbHOTO
Tuma, HAOTHBIA. OAHAKO y OpaHXXepeHHBIX
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pacTeHuil  OOHAPYXKHMBAIOTCSL ~ AWCTBS U
AOPCOBEHTPAABHOTO THIIA.

ITaArcapHass MapeHXMMAa H30AATEPAAbHBIX
AUCTBEB OpAHKEPEHMHbIX PACTEHUI OOBIYHO
ABYCAOMHas C BepXHEN CTOPOHBI U OAHOCAOMHAS
— C HIDKHEH, B TO BpeMs KakK y PacTeHHu# C o.
Kunp ona ABycaofiHast ¢ 06eHX CTOPOH AMCTa.
Koadpdunuenr maAMCAAHOCTH Y pacTeHUH
B obenx opamxepesx cocraBasier 37-38% vy
AOPCOBEHTPAAbHBIX AUCTbeB H 48-53% - y
HM30AATEPAAbHBIX, B TO BpeMs KaK y PacTeHHI,
mpomspacTalomux Ha o. Kwunmp - aocruraer
66%. B Toame AnmcTa BO BCeX BapUaHTaX
OOHAPY KUBAIOTCS BKAIOUEHIS.

3akAroueHHe
Taxum  obpasom, y N.  oleander
IPOCAEKHBAETCSI qeTKas 3aBUCHMOCTD
AHATOMHYECKOM  CTPYKTYphl ~ AHMCTa  OT
9KOAOTUYECKUX  YCAOBHM  IPOM3PACTAHMSL

B mameMm caAy4ae TakuM TAABHBIM YCAOBHEM
BBICTyIaeT CBeT. B NMpUpOAHBIX 9KOTOMAX AAS
AAQHHOTO BHAQ XapaKkTepHa KcepoMopdHas
CTPYKTYpa AMCTa: 3HAUMTEAbHas TOAIMHA
AWICTOBOM TIAQCTHHKHM, MOINHAsE CTOAGYaras
napeHnxuma (MHOTAQ ABYX- U TPeXCAOMHas, C
06eMX CTOPOH AUCTOBOH [IAACTHHKN), Pa3BUTHE
KYTHKYABI, HAAMYHE B TOAIle AUCTA BKAIOUEHUH.
PacTenus AaHHOTO BHAQA B YCAOBHSX OpaHXKeper
CYLIeCTBEHHO OTAMYAIOTCS OT pPAcTeHUs U3
IIPUPOAHBIX 3KOTOIIOB, B MEPBYI0 OYepeAb, IO
ABYM TIOKa3aTeAsM — TOAIMHE IIAAMCAAHOM
MApEeHXUMbI X KO3 PUIMEHTY ITAAMCAAHOCTH, &
TaKXKe MOIJHOCTH Pa3BUTHS HEKOTOPBIX APYTUX

CAOEB AWCTOBOM IIAACTMHKH U €€ TOAIHHbI
B IIeAOM. OTO CBHACTEABCTBYeT O TOM, 4TO
pacrenne ¢ o. Kump moAydaeT 3Ha4MTeAbHO
0oAbIllee  KOAMYECTBO COAHEUHON OHEpPIHUH,
KOTOPOE OKa3bIBaeT BAMSAHME Ha pOPMHPOBaHHE
reAMOMOP$HOrO TUIIA AUCTOBOH IIAACTUHKH.

M3 oaroro caeayer, 4YTO HEKOTOpbIE
OTKAOHEHHSI B CTPYKType CAEAyeT CYHTaTh
NPUOOPeTeHHBIMH,  KaK  pPeakIio  Ha
BO3AEHCTBHE pAAQ  $AaKTOPOB  OKPY>KaloIleH
cpeant  (cBer, TemmepaTypa, BAQXHOCTb).
baaropaps aTOM HAACTHYHOCTH
(YHKIIMOHAABHBIA ~ CTaTyC Yy  pacTeHHi
HOAACPXKHBAETCA B KOHKPETHBIX YCAOBHAX
Ha HEOOXOAUMOM AASl O KM3HEAESTEeAbHOCTH
yposHe. Taxme BHABI 00AQAQIOT IIMPOKHMM
AUAIIa30HOM OKOAOTHYECKOH aAANTAI[HH, YTO,
B CBOIO OYepeAb, MOXeT 00eCIIeynTh UM yCIIex
IPH HCIIOAB30BAHUH B O3€ACHEHUH HHTEPhePOB.
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AHATOMUA

LEAF ANATOMICAL STRUCTURE OF NERIUM OLEANDERL. AS AREFLECTION OF ITS ADAPTION
POTENTIAL ON HABITAT

TATIANA LADYZHENKO

Abstract. In the article the adaptation of anatomical structure of the leaf in Nerium oleander L. under the influence of

microclimatic conditions in different habitats is discussed.

Key words: Nerium oleander, anatomy, palisade index, adaption potential
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AHATOMUYECKAS CTPYKTYPA COLEANTHUS SUBTILIS
(TRATT.) SEIDEL B CBA3U C 9KOAOTHUEW BUAA

AvaMAKAB 1O. ITbIPEHOBA * 1 AAUHA I1. KACATKUHA **

Am-m'ramm. HPeACTaBAeHbI PEe3yAbTATPI AHATOMHYECKOTO HMCCAEAOBAHHS BETE€TAaTHUBHBIX OPTraHOB CTEHOTOIIHOTO

orMeAbHOTO roaapkrirdeckoro Bupa Coleanthus subtilis ¢ Hivkuero Ipuamypss. BeisiBaeHo, 4TO BHA XapaKTepH3yeTCs

MHKPOCTPYKTYPO# THIIMYHOTO CyXOIryTHOTo rurpodura. Hanboaee sSIpKko BEIPaXeHBI AAAMTALINN K OTMEABHBIM YCAOBHSIM

CYIIIeCTBOBAHMS — IPUCYTCTBUE B CEPALIEBHHE CTeOAS M IIepBHYHOM KOPe KOPHS PeKCUT€HHBIX BO3AYXOHOCHBIX TOAOCTEI.

Karouessie caoBa: Coleanthus subtilis, Hikuee TIpuamypbe, aHaTOMHSI, KOPEHb, CTe6eAb

OI'BEOY BITO Aavresocmounbiii zocydapcmeenolii eymanumaphuiil ynusepcumem, ya. K. Mapxca, 68, 2. Xabaposck, 680000,

Poccus; * Duma@mail.ru, ** pakas@itraco.kht.ru
BBeapenne

Ha Aaavuem Bocrtoke Poccum Coleanthus

subtilis  (Tratt.) Seidel BcTpewaercs B
mpeaeaax  Bypeumnckoro, AMryHckoro u
Yccypuiickoro  pAOPUCTMYECKMX — pallOHOB

(ITlrosATOBA 1985). Bup xapakrepusyercs
Y3KOH CTEHOTOIIHOM SKOAOTHMYECKON HHIIeH
U HeIepHOAMYECKOH BereTanuei. 3aceAseT
CaMyI0 HM3KYIO IIOAOCY II€CYaHO-UAMCTBIX
OTMEAENl BAOAb TIOMMEHHBIX BOAOTOKOB U
osep 6Gacceitna Amypa (HE4AEB 1 HEYAEB
1973). Ilo MPOAOAXKMTEABHOCTH >KU3HEHHOTO
IMKAQ BHA IPHIHCASIOT K CBOEOOPasHBIM
«MEeXEHHbIM>», <TIMAPOIIOHHBIM>» 3deMepam,
IIPOXOASIIUMH BCe CTaAUM OHTOTeHe3a B
teuerne 20-25(30) ameit (HEYAEB U TATIEKA
1970). AyTO3KOAOTHYECKHE HCCACAOBAHUS
BUAQ Ha MHKPOMOP(OAOTHYECKOM YpPOBHE He
ITPOBOAMAUCD.

Marepuasbl 1 METOABI HCCACAOBAHHI

Matepuaa AAS HCCACAOBAHHI c06paH B
nioHe-utore 2001 ropa B6ausu Xabaposcka B
IIpEAEAAX AeBOOEpPEeXHON IIONMBI OCHOBHOIO
pycaa AMypa HaIpOTHB >KeAC3HOAOPOXKHOTO
MocTa B parioHe cT. Teapmana m Iloxposxa.
AHaTOMHYECKHe HCCACAOBAHUS IPOBEACHBI II0
OO eIIPHIHSTON METOAUKE.

© The Author(s), 2014

Pe3yAbTaThl M HX 00Cy>KACHHE

Cmpoenue cmebas (Puc. 1).

Crebean HOKPBIT OAHOCAOMHOI
3NMAEPMOM C TOHKOM KYTHUKYAOH. YCTbHIA
ITOBEPXHOCTHBIE, 3aMbIKAIOIIHe KA@TKH

PAacCIIOAAraloTCsi BPOBEHb C IMHMACPMAAbHBIMH,
IIOAYCTbUYHBIE ITIOAOCTH prl’[HbIe. TPI/IXOMI)I
He BBIPOKeHBL HaOAIOAAIOTCS IjeAAIOAO3HBIE
YTOAIIEHH HapyxchIx CT€HOK KACTOK
anuaepMbl. IlepBuunas kopa u3 2-3 caoes
KOAACHXHMATO3HOM  IIAPeHXHMbI,  KAETKH
KOTOPOM  6.M. COMKHYTBI M  COAEpXKar
XAOPOIIAACTBL.  ODHAOAEPMA M II€PHIIUKA
He  BbIpaXKeHbL.  LleHTpaAbHBIN  ITMAMHAD
IMy4KoBbIA. Ilydkm mMeroT THUIHYHOE AAS
3AaKOBBIX CTPOGHI/Ie. OrMmevaercs OAMH pr['
IIyYKOB, COEAMHEHHbIX CKAepH(l)I/II_IHpOBaHHOfI

MEXITy9KOBOM  IapeHXMMOM. CepAHEBI/IHa
BHavyaAe BBITTOAHEHA KPYIHOKAETOYHOMI
IIApeHXMMOM, 3aTreM B Hell ¢opMupyercs
BOBAYIIHAS IOAOCTb COAOMUHBI.

Cmpoenue xopnsa (Puc. 2).

Kopenn MIOKPBIT OAHOCAOMHOM
TOHKOCTEHHOM  TKaHbIO C  KOPUYHEBBIM
copep>xuMbIM. B mepBuuHONM KOpe HMeIOTCA
PpeKCUreHHbIe BO3AYIIHbIE MTOAOCTH.

BuyTpennue cAou mapeHXUMBbI IEPBUYHOM KOPbI
CybepUHH3UPOBAHbL. DHAOAEPMA OAHOCAOMHAS
C HOAKOBOOOPa3HBIMHM AMTHHUQHIIMPOBAHHBIMI
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Puc. 1. Tlonepeunsiit cpes crebast Coleanthus subtilis: 1 —ammaepma; 2 — KyTHKyAd; 3 — IAPEHXMMA IIEPBHYHOM KODBI;
4 — ckAepeHXMMHAs OOKAAAKA IyUKa; S — IPOBOASIIHIA IY4OK; 6 — MEXITydKOBasi IIApeHxUMa. MacirabHast AUHerKa — 4,7 MKM.

Fig. 1. Cross section through the stem of Coleanthus subtilis: 1 — epidermis; 2 — cuticle; 3 — primary bark parenchyma;

4 — sclerenchyma facing of vascular bundle; § — vascular bundle; 6 — interfascicular parenchyma. Scale bar - 4,7 ym.

yTOAIeHIsIMIL L[eHTpaABHbIN UAMHAP CIAOIIb
ckAepupUIMPOBaHHbIN. B HeM mmeerca opuH
IIMPOKOIIPOCBETHBIN COCYA B CaMOM ILieHTpe
OpraHa, a BOKpYT Hero 6oAee y3KOIPOCBETHbIE
cocyast B uncae 4(!)-6.

Taxum obpasom, y C. subtilis, kak B cTebae,
TaK U KOpPHe HAOAIOAQETCS THUIIMYHOE CTPOEHNE,
CBOVICTBEHHOE  OAHOAOABHBIM.  IIpH3HAKOB
CTPYKTYPHOIO YIPOLIEHUS, CBSA3AHHBIX CO
CHe]_H/I(l)I/I‘-IeCKI/IMI/I OTMEABHBIMH YCAOBI/IﬂMI/I
CyIIeCTBOBaHUS, He OOHApyxeHO. BpiBAeH
KOMIIAEKC ~ AAQNTHBHBIX  MHKPOIIPU3HAKOB
TUrpoUTHOMN OpraHM3aIUH BHUAAQ. K
HHM, TIPeXAE BCero, OTHOCHTCS obuaue
BO3AYXOHOCHBIX IIOAOCTEH B IIEpBUYHOM KOpe
U CepALleBUHE OpPIaHOB, KOTOpble IIOMOTAIOT
pacTeHMSIM BHAQ YCIENIHO IIPEOAOAEBATDH
OrpaHMYeHUs] B ra3000MeHe U TPAHCIUPALIUH

B YCAOBMAX  BBICOKOTO  YBAQKHEHHS
AAAIOBHAABHOTO ~ CyOCTpaTa  OTMeAell U
HEePUOAMYECKOTO  3aTONACHMSA BOAHAMU |

TedeHHEeM y ype3a BOABL

Haamdne moBepXHOCTHBIX YCTbHIL] M TOHKOM
KYTHUKYADBI TakoKe HMEIOT apallTUBHOE 3HAYEeHUe,
CIIOCOOCTBYST ~ AKTHBHOMY — ITOBEPXHOCTHOMY
BopooOMeHy. CybepuHu3arnus KOPTHKAABHOMN
IApEHXMMbl KOPHS 3alUIIAeT IeHTPaAbHBIH
IMAUHAD KOPHS  OT  BBII€AAYMBAIONIETO
AeHCTBUSL BOABL Bmecre ¢ Tem, mpucyTcTBue
B CTebAe KOAACHXVMMATO3HOHM KOPTHKAABHON
MApEeHXUMbl M MEXaHMYEeCKOM MEeXITy4KOBOI
HAPEHXMMbI, 2 B KODHE — TUIIUYHOH 3HAOAEPMBI
U CKAepHUQHIUPOBAHHOTO  IIEHTPAABHOIO
IIMAMHADA  CBHAETEABCTBYeT O  OoAblIeit
cyxomyrHocTH Muxkpomopdoaoruu C. subtilis,
HeXeAe TUAPOPUTHOCTH.
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Puc. 2. ITonepeunsit cpes xoprs Coleanthus subtilis: 1 — cocyabl KCHAeMbI; 2 — 9HAOAEPMA; 3 — [APEHXMMA TIePBUYHOM
KOPBI; 4 — peKCHIeHHbIe BO3AYIIHbIE TOAOCTH. MaciurabHas AMHeKa — 4,7 MKM.

Fig. 2. Cross section through the root of Coleanthus subtilis: 1 — xylem vessels; 2 — endodermis; 3 — primary bark

parenchyma; 4 — rexigenic air cavities. Scale bar — 4,7 ym.

3akAroueHue

OxapakTepu3oBaHHbIE IIPU3HAKU
mukpomopdoaoruu  C. subtilis moryr 6bITH
HCIIOAB30BAHBI AAS PEKOHCTPYKIMH HCTOPUH
CTPYKTypHOH M  9KOAOro-reorpadpuieckoit
anpdepennuanu  Bupa B loaapkruke. B
AQABHeNIIEM HaMH OyAeT HM3y4eHO CTpOeHHe
AMCTOBOM IMAACTHHKH U MEPHUKAPIHUS C yIeTOM
9KOAOTHUHU.

HHTpreMI)Ie HCTOYHHKH

HEeYAEB A.IL., TAnEKA 3.1. 1970. Ddemepsr MexkeHHOH
noaocet 6eperos Hivkrero Amypa. Bom. ypn. 55 (8):
1127-1137.

HEe4yAEB A.IL., HE9AEB A.A. 1973. Coleanthus subtilis
(Tratt.) Seidel B mpuamypckoit wactu apeasa. Boman.
seypr. 58 (S): 440-446.

IIrosaToBA H.C. 1985. Cem. Marauxossie — Poaceae.
B xu.: Xarkesud C.C. (pea.), Cocyauctsie pacreHus
coserckoro AaapHero Bocroxka. T. 1: 89-382. Hayxka,
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ANATOMICAL STRUCTURE OF COLEANTHUS SUBTILIS (TRATI.) SEIDEL IN CONTEXT OF THE
SPECIES ECOLOGY

DuLMAZHAB J. TZYRENOVA * & ALINA P. KASATKINA **
Abstract. Anatomy features of vegetative organs of Coleanthus subtilis — stenotop bank golarctic species from Lower Amur
was examined. It has the typical microstructure of land gigrophit. Such adaptations of living conditions as rexigenic air
cavities in primary cortex of stem, as well as in primary bark of a root are strongly pronounced.

Key words: Coleanthus subtilis, Lower Amur, anatomy, root, stem
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YAK 581.8

AHATOMWYECKAS CTPYKTYPA BUPTUHUABHBIX
PACTEHU IKONNIKOVIA KAUFMANNIANA (REGEL) LINCZ.

AMryab B. AXMETOBA ¥, HATIITATT M. MYXUTAWHOB, AAUBEK bIABIPBIC

AnnoTanus. B craThe mpeacTaBAeHA aHATOMMYECKAs XapaKTePUCTHKA BEreTaTUBHBIX OPraHOB PEAKOTrO, HCYe3aloMero,
9HAEMHMYHOIO BHAA C COKpamaromumcsi apeasoM Ikonnikovia kaufmanniana, MccAepOBaHHOTO B TpeX PasAHYHBIX
ILIeHOTIOIYASAIIUAX. B pesyAbTaTe MCCAGAOBAHMS YCTAHOBACHO, YTO BereTaTHBHbIE OPraHbl PACTEHUI XapaKTepHU3YIOTCS
PA3AMYHOM CTEIIeHbIO PA3BUTOCTH TeX MAM HHBIX TKAHEH B 3aBUCHMOCTH OT MeCTa IPOM3PaCTaHIs.

Karouesnie caoBa: Ikonnikovia kaufmanniana, peaxuit BUA, 1@ HOTIOITYASIIIHSL, AMICT, KOPEHb

Kasaxciuii nayuonarvnoiii yuusepcumem umeny arv-Qapabu, np. are-Qapabu, 71, 2. Aamame, 050040, Pecnybruxa

Kaszaxcman; * Aygul. Akhmetova@kaznu.kz

BBeaenne

B HacTosimee BpeMs IpobAeMa COXpaHeHHsI
6rO0pa3HOOOpasKs IpUOOpeAa IepBOCTEIIEHHOE
3HAYeHIe; BO3AEHCTBUE YeAOBeKa Ha Orocdepy
AOCTHIAO HeOBIBAABIX B HCTOPUM PasMEpOB.
ITo oreHKe 3KCIIEPTOB B bAMDKarimeM OyAyiieM
Ha TPaHH CBOETO MCYE3HOBEHHS OKAKeTCs
He MeHee 10% BHMAOBOrO COCTaBA MHPOBOIL
¢aopsL. B cBsi3u ¢ KaTacTpopuIecku OBICTPHIM
obeAHEHIEM BHAOBOIO COCTABA, HAPYIIEHHEM
HOMyASIMIT M 9KOCHUCTeM, IpobAeMa HX
COXpAaHEeHHsl NPH3HAHA OAHON U3 KAKOYEBBIX
po6aeM ra06aAbHOI 9KoAOTHH. B aTOM acrexre
U3yYeHHe MOIYASIIUA PEAKHX, UCYE3AOIINX U
OHAEMUYHBIX BHAOB PACTEHHI SIBASIETCS OYeHb
akryasbubiM (UyBAPOB 2005).

B cBasm C TeM, YTO MKOHHHUKOBHSI
Kay¢manosckas  (Ikonnikovia  kaufmanniana
(Regel) Lincz.) no crarycy peaxuil, ncyesatomuii,
SHAEMHYHBIN BHA C COKDAIJAIOIINMCS apearoM
(BbikOB  1981) W BCTpedaeTcss TOABKO B
Kasaxcrame u 3amapsom Kwurae, Hamm 6piam
IPOBEACHBl  HCCAEAOBAHUS  OCOOEHHOCTE
AHATOMUYECKOM  CTPYKTYpbl ~ BereTaTHUBHBIX
OpPraHOB AAHHOTO BHAQ B CPAaBHUTEABHOM aCIIeKTe
B 3aBHCHMOCTH OT MeCTa IIPOHM3PACTAHMSL.

MarepHaAbl 1 METOABI HCCACAOBAHHUI

IHomyasmmss I kaufmanniana  6blaa
HafiAeHa B HU3KOTOPHOM MaccuBe Crorarsl
B pailoHe mepeBaaa Kokmek Ha BbIcOTe

1163 m mym, N 43°27.229, E 078°38.984

© The Author(s), 2014

B mpeaeAax moOmyAsnuu OBIAM BBIAGACHDBI TPHU
neHononyAdnuy. KoMraexcHoe mccAepOBaHHe
LIeHOTIONYAAIME MKOHHIKOBHH KaydMmaHOBCKOH

npoBepeHO B [ae-Baaxamickom — pernone.
Hsyuenne II€HOTHUYECKOM TIOITYASILIAN
HOPOBOAMAOCH  TPAAML[MOHHBIMH — METOAAMHU

(YpaHOB 1973; PABOTHOB 1978; TOAYBEB U
MOAYAHOB 1978; 3AYTOABHOBA 1982).

enomomyasmuss  N°4  pacmoaarasach Ha
CKAOHE KPyTH3HOH 55-60° ceBepHOH 9KCIIO3HITUH
HeOOABIION COIKU. PacTHTEABHDI OKPOB ObIA
HPEACTABACH 3AAKOBO-IIOABIHHO-KYCTAPHHKOBOM
accoruaruei. ITpoexTuBHOE HOKPBITHE
cocraBasiao 85-90%.

Lenomomyasmuss  N°5  pacnoaarasach vy
MTOAHOXbSI COIIKU OAMDKe K AOKOHHE M 3aHMMaAa
HeOOABLIYIO  IAOIaAb.  Ilaompapka — Gblaa
33aA0’KeHa Ha CKAOHe KpyTusHoH 15-20° ceBepo-
BOCTOYHOM 9KCIIO3HIMH. PacTUTeAbHbIN IIOKPOB
OBIA TIPEACTABAEH PAa3HOTPABHO-KYCTAPHUKOBOM
accormanueit ¢ yyacrmeMm I kaufmanniana.
IIpoexTuBHOE MOKPHITHE COCTaBAIAO 95-100%.

Lenonomyasinst N6 pacrosarasach Ha
CKAOHE KPyTH3HOH 55-60° ceBepHOI 9KCIIO3HIINH
HeBBICOKOM COnKH. lleHomomyasnus 3aHMMaAa
BEPXHIOIO 9aCThb COIKHM, MecTamu L. kaufmanniana
pocaa moa ckasamu. ITaomaab LeHOIOMyASIAN
6biAa He6OABIION, AAMHA cocTaBasiaa S0 M,
a mupuHa 30 M. PacTuTeAbHBIN HOKPOB ObIA
IPEACTAaBACH 3AAKOBO-IIOABIHHO-KYCTAPHHKOBOH

acconMaryen. IIpoexruBHOE MIOKPBITHE
cocraBasnro 85-90%.
BospacTHast  CTpyKTypa  I|eHOIOIyASIIHIT

omenmBasach 1o T.A. PaporHOBY (1978)
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Puc. 1. AnaToMHYeckoe CTpOeHHe AUCTOBOM IAACTHHKM
Ikonnikovia kaufmanniana us uenonomyasmmit Ne4 (A),
NeS (B) u Ne6 (B): B.9 — BepxHHil SIHAEPMHC;
r.M$ — ry6uarhiii Me30QUAA; H.9 — HIDKHUI IIHUACPMHC;
MM} - MAAMCAAHBIM Me30QMAA; NP.M — IPOBOASIIUIH
ITYYOK; CKA — CKA€PEHXUMA.

Fig. 1. Anatomical structure of the leaf blade of Ikonnikovia
kaufmanniana from coenopopulations Nr. 4 (A), Nr. § (B)
and Nr. 6 (B): B.» — adaxial epidermis; r.m$ — spongy
mesophyll; m.» — abaxial epidermis; mm¢ - palisade
mesophyll; mp.n — vascular bundle; cka — sclerenchyma.

u A.A. YeaHoBY (1973). Ilpu wusyuenun
AHATOMMYECKOH CTPYKTYpbl DACTEHHH OBbIAH
WCIIOAB30BaHbl  OOIIETIPHHATBIE  METOAUKH
M.H. ITrosunon (1960), A.W. TTEPMIKOBA
(1988) u PIL. BapbikunOM u dp. (2004).
B pesyabrare HCCAGAOBaHHMS AQHBI OINUCAHH

BHYTPEHHETO CTPOEHHs BereTaTUBHBIX OPTaHOB
BUPTHHHABHBIX PAaCcTeHHH, a TakKe IpOBeAeHa
CpaBHUTEAbHAs! XapaKTePUCTHKA PACTeHHi Tpex
Pa3AMYHbIX IIeHOIIOITYASIIUH.

Pe3yAbraTsI K HX 00CY>KAEHHE
Anamomuuecxkoe AUCMOBOTL
NAGCMUHKU

OcHOBHas Macca SMHAEPMAABHBIX KAETOK
AVCTOBOM IIAAQCTUHKU PpACTeHMI PpaCIOAOXKeHa

MAOTHO U IOKphITA TOHKMM CAO€M KyTHKYABI,
CHIDKAIOMell IoTepu BOoABL Kporomue TpuxoMp

cmpoexue

OTCYTCTBYIOT.

Aucrosas IIAQCTHHKA 3aroAHeHa
KAeTKAaMU Me30pUAAA — OCHOBHOHM TKaHbIO
AUCTA C  KPYNIHBIMH  MEXKAETHHKAMU MU

MHOTOYHMCAEHHBIMU XAOPOMAACTaMH. Mesoduaa
AndPepeHIIMPOBaH Ha IIAAUCAAHYIO U I'y0YaTyio
mapeHxuMy. B maAmcapHO# mapeHXuMe KAeTKU
HMEIOT CTOAOYATYI0 pOPMY C AAMHHBIME OCSIMH,
OpPHEHTHPOBAHHBIMU IOA MPSAMBIM YIAOM K
BepXHeMy 9IHAepMUCY. B rybuaroil mapenxume
$opMa KACTOK HelTpaBUAbHASL.

Mezopuas  AWCTAa  TYCTO  NIPOHM3AH
MHOTOYHCAGHHBIMH ~ ITPOBOASIIIUMU  ITy4KaMH,
HETIOCPeACTBEHHO CBS3aHHBIMU C IPOBOASIIEH
CUCTEMOM CTe0As. Camprit KPYIIHbIA
(UeHTpPaADHBI) MPOBOASIIMIL ITyYOK TSIHETCS
BAOAb OCH AWCT3, a B MeCTe C IpPHAETraroiMU
OCHOBHOI 1 MEXaHUIECKOH TKAHSMH — BbICTyIIaeT
Haj €ero HIDKHe! IIOBEPXHOCTBIO B BHAE TPeOHS.
IIpoBopsAmuMiT ITyYOK COAGPIKMT —KCHAEMY U
¢aoamy. Kcraema HaXOAUTCS Ha BepXHel CTOPOHe
Aucra, daoama Ha Hkaei (Puc. 1).

ITpu H3yIEeHUH MOP{OMETPUYECKHX
ITOKa3aTeAeH BHYTpeHHeH CTPYKTYPBI
AVICTOBBIX IIAQCTHHOK BeTeTaTHBHBIX OcCobeit
I kaufmanniana Tpex I|eHOIOMYASIIINIL 6BIAO
BBISBAGHO, YTO CpEAHME IIOKA3aTeAM TOAIIMHBI
KAETOK BEPXHEro M HIDKHEIro JSIMAepMHCA Y
BCEX MCCAEAOBAHHBIX PpAaCTeHMI IIPAaKTHYeCKH
He OTAMYAIOTCS MeXAy co6oil. OAHAKO KAeTKH
BEpXHEro JMUACPMHCA HEMHOTO YCTYTAIOT IIO
pasMepaM OCHOBHBIM KAeTKaM JMHAEPMHCA Ha
HIDKHE! CTOPOHe AMCTOBBIX IAACTHHOK Yy BCeX
HCCACAOBAHHBIX PACTE€HHMI.

Pacrenuss peHomomyasmmit  Ne4  u N6
HMEIOT HauboAee TOHKYE AMCTOBbIE ITAACTUHKH,
pas3Mephl KOTOPBIX 3aBUCAT OT MECTa U YCAOBHIA

NpOM3pACTaHUS ~ pacTeHHMit. Y  pacTeHMH
HeHonomyAasiu  N°S ¢ HIDKHeH  CTOPOHBI
ANCTOBOM  TIAQCTUHKHM ~ OKOAO  KPYITHOTO

IEHTPAABDHOTO IIPOBOASIIETO ITyYKa HMMEETCA



AxMETOBA A.B., MyxutpuHoB H.M., BIabIPBIC A. AHatomust Tkonnikovia kaufmanniana

207

OOADBLION BBICTYI, OOPa30OBAHHbBIA CKOIAEHHEM
TOHKOCTEHHBIX KPYIIHbBIX JKUBBIX MAPEHXUMHbIX
kaerok (Taba. 1).

Anamomuueckoe cmpoenue KOpHs

CHapy)ku KOPHHM  PacTeHMH  IOKPBITHI
[IEPUAEPMOM, KAETKH KOTOPOM TabAUTYATOM
¢$opMmbl, Ha MOIEpeyHOM Cpe3e PaCIIOAATAITCs
MPaBUABHBIMH PSAAMH B HECKOABKO CAOEB,
HMeIOT TeMHbIi 1BeT. [Ay0iKe, IOA epHAEPMOI,
PaCIOAOXKeHBI  IApeHXMMHbIe KaeTkH. Kak
CpeAM TIAPEHXMMHBIX KACTOK KOPBI, TaK M
MEXAY TIPOBOASIIMMHU 3SAEMEHTAMH  ITy9KaMHU
pasbpocaHbl TOACTOCTEHHBIE, B IIOIEPEYHOM
CeYeHHH OKPYTAbIE, C TOY€YHOM ITOAOCTBIO KACTKU
MeXaHHYeCKO! TKAHU — AyOsiHbIe BOAOKHA. IleHTp
KOPHS 3aHAT JA€MEHTAMH ITPOBOASIIUX TKAHEH
(Puc. 2).

CoraacHO IOAYYEHHBIM AQHHBIM, 0COOH
neHonomyAsiima NS u N26 XapakTepusyroTcs
3HAUUTEAbHBIM Ppa3BUTHEM KOpbI, AHMaMeTpa
LIEHTPAAbHOrO  IIMAMHAPAa M 3AeMEHTOB
IPOBOASIINX TKAaHeH. B IpOTHBONOAOXHOCTH
UM MOXXHO ITPUBECTH PACTeHHUS IIeHOMOIYASIIUN
N94, KOpHU KOTOPBIX [0 AMAMETPY MOYTH BABOE
MeHblIle BblmeykasaHHbrx (Taba. 2).

3aKAroueHue

Taxum 06pa3oM, Ha OCHOBAHHH ITPOBEACHHBIX
HCCAEAOBAHHI M aHAAM3A PE3YABTATOB IIOAYJeHHBIX
AQHHBIX CACAAHBI CACAYIOLIHIE BHIBOABL:

1. MasyyeHme aHATOMMYECKOH CTPYKTYpPBI
AWICTOBBIX IIAACTMHOK pAcTeHHMH BCeX Tpex
IICHOTIOMYASIIIAN ~ [IOKA3aA0  UX  OoAbloe
CXOACTBO. AAsI BCeX 0CO0elt Pa3HBIX BO3PACTHBIX
COCTOSIHMI XapaKTepHbl AOP30OBEHTPAABHOCTD
u AnddepeHIHaIIA Me30¢HAAA Ha
MAAMCAAHBIA U rybuaTsii. B saBucumoctH oT
MeCTa IPOU3PACTAHMSI AMCTOBBIE IIAACTHHKH

XapaKTepU3yIOTCs Pa3AUYHOM CTETIeHbIO
Pa3BUTOCTH TeX MAM MHbBIX TKaHeH.
2. Aas Bcex ocobell  HCCAEAyEMBIX

pacTeHUIl XapaKTepHO OApeBeCHeHHe KOpHeH,
HaAMYMe IIepUAEpPMbI, a Takoke PacIlOAOXKEeHHe
B CaMOM IIeHTpe KOpPHS 9AeMEHTOB IIepBHYHOM
KCHAEMBI, OT KOTOPBIX AyYaMHM OTXOASAT TSDKH
BTOPUYHOMN KCHAEMBI, COCTOSIIME U3 IAEMEHTOB
Pa3AMYHOTO AMIaMeTpa.

3.  BuprunnabHble 0COOH LIEHOIOMYASIIN
NeS mumeroT HamboAee YTOAIEHHbIE AHCTOBBIE
IIAQCTUHKM IO CPaBHEHHIO C PacTeHMAMH
APYTHX IIEHOTIONYASIMIL. YBeAdeHNe pa3MepoB
ACCUMUASIIMOHHOM TKAaHH, a TaKke OOIImit

Puc. 2. Anaromuueckoe crpoenue Kopwsi lkonnikovia
kaufmanniana w3 uenonomyasumit Ne4 (A), NeS (B) u
Ne6 (B): Ke — KcuaeMa; I — MIApeHXHMA; A — TIepHAEPMa;
CKA — CKAGPEHXHMA.

Fig. 2. Anatomical structure of the root of Ikonnikovia
kaufmanniana from coenopopulations Nr. 4 (A),
Nr. 5 (B) and Nr. 6 (B): kc - xylem; i — parenchyma;
mp — peridermis; cka — sclerenchyma.

AMAMeTp IPOBOASIIMX ITyYKOB CKA3bIBAETCS HA
00II1eM yBeAMYeHHN AUCTOBOM IIAQCTUHKH.

4. Bo BHyTpeHHell CTPyKType KOpHS
pacTeHMil IJeHOMOMyAsIMH NS YCTaHOBAEHO
yBeAHueHHe OOLero CAOs, COCTOSIEro M3
ITapPEeHXUMHBIX KACTOK KOPBL.
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Taba. 1. Moppomerprdeckue noKasaTeAr AUCTOBOI maacTiakY Ikonnikovia kaufmanniana us pasHbIX 1{eHOIOITYASIIHIA.

Table 1. Morphometric parameters of the leaf blade of Ikonnikovia kaufmanniana from different coenopopulations.

Toamuna Toammuna sanmaepmuca, MkM  Toamuna Mmesoduara, MkM  Auamerp
Ienomomyastipuss ~ AMCTOBOR IIPOBOASIIIHX

I[AQCTUHKH, MKM BEPXHUI HIDKHUMN [IAAUCAAHBIA  I'y6YaThIil ITY4KOB, MKM
Ne4 117,20+4,70 8,61+1,64 9,25+0,11 43,1414,08 42,42+1,28 37,60+2,59
Ne§ 227,54%5,33 11,52+1,32  12,79+0,18  79,46£539  85,01£1,71  85,92+3,29
Ne6 172,36+3,15 11,25£1,56  12,54+0,29  79,04+£3,36  54,52+2,41  59,90+2,47

Ta6a. 2. Mopdomerpuaeckue noxasarean kopHst Ikkonikovia kaufmanniana.

Table 2. Morphometric indicators of root Ikkonikovia kaufmanniana.

Toammuna Anaverp AmnaMeTp KCHAEMHBIX
Ienomomyasius ToAmMHA KOPBI, MKM ~ L}eHTPaABHOTO P
TIepHAEPMBI, MKM COCYAOB, MKM
IIMAMHADPA, MKM
Ne4 27,44+1,48 75,28+3,64 167,64+1,70 13,83+0,26
Ne§ 42,53%1,18 213,31+4,85 257,58+2,91 15,94+0,30
Ne6 41,38+1,57 103,85+3,05 243,15+2,02 10,94£0,52
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ANATOMICAL STRUCTURE OF VIRGINAL PLANTS OF IKONNIKOVIA KAUFMANNIANA (REGEL) LINCZ

AYGUL AKHMETOVA *, NASHTAY MUKHITDINOV, ALIBEK YDYRYS

Abstract. In the paper is represented anatomical characteristic of vegetative organs of the rare, endangered and endemic
species — Ikonnikovia kaufmanniana, which has been studied in conditions of three different coenopopulations. As a result,
it was established that vegetative organs of these plants are characterized by different stage of development of its tissues

dependently from the habitat.

Key words: Ikonnikovia kaufmanniana, rare species, coenopopulation, leaf, root
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MOP®OAOTHUIECKHME OCOBEHHOCTH PA3HBIX
BO3PACTHBIX COCTOSHUI PEAKOTO, SJHAEMUYHOTO
PACTEHUA IKONNIKOVIA KAUFMANNIANA (REGEL) LINCZ.

Karuma T. ABUAKYAOBA ¥, HATITATT M. MYXUTAUHOB, ABUBYAAA A. AMETOB, AAMBEK
bIabirbic, Hyrryab KyAATBEPTEHOBA

AnHoTtanus. B craree mpeacraBaeHbl MOpdoMeTpudecKHe MoKasaTeAn pacreruit Ikonnikovia kaufmanniana pasmpix

BO3PACTHBIX IIEPUOAOB K COCTOSTHHI: OT FOBEHUABHOTO AO CEHHABHOT'O, U3YYE€HHBIX B TPEX PAa3HbIX IIOMYASIIUAX, HaﬁAeHHbIX

B ropax Topaiirsip u Crorarst (BocTounble orporu xpe6ra 3auauiickuit Aaaray, Kasaxcran).

Karouessie caoBa: Ikkonikovia kaufmanniana, peaxuil BUA, I€HONONYASLiMS, BO3DACTHBIE I[EPHOABI, BO3PACTHbIE

COCTOSHUA

Kasaxcxuii nayuonarvhoiil ynusepcumem um. asb-Papabu, axyrvmem 6uoroeuu u Guomexnorozuu, np. aro-Oapaby, 71,
2. Aamamut, 050040, Pecnybauxa Kasaxcman; * karime_S8@mail.ru, * Karime. Abidkulova@kaznu.kz

BBeaenne

ITpobaeMa OXpaHBI M  PaIJMOHAABHOTO
HCIIOAb30BaHHE TeHOPOHAA PACTeHHUH, B TOM
YHCAe IHAEMHMYECKHX M PEAKHX, B HacTosllee

BpeMs IPHOOpeAO  aKTyaAbHOe 3HAUEHHe.
Pacmupenne  9KCIAyaTallMd — PacTUTEAbHBIX
pecypcoB  SBUAOCh IPUYMHOM TOro, 4YTO

OTAGABHbBIE PACTUTEAbHbIE COOOIIECTBA M HX
KOMITOHEHTbI CTAAM IIOABEPTaThCs H3MEHEHHAM,
a HeKOTOpble BHABI PACTEHHH OAM3KH K
HCYe3HOBEHHUIO. ODHAEMHYHbIE M PEAKHE BHADI
PACTEHMIT COCTABASIIOT HanbOOAee YSI3BHMYIO
YacTb  perHoHaAbHbIX  ¢aop. amenenue
UX OHOTONMOB B pe3yAbTaTe AESTEABHOCTH
YeAOBEKA SBASETCS IPUYMHON ele OOAbIIero
COKpaleHHs MX apeara M B AAAbHeHIIeM
MOXeT IIPHBECTH K IIOTepe O3THUX BHUAOB U
YMEHDIIEHHIO  CTAOHMABHOCTH  9KOCHCTEMBI,
9ybell HEOTHEMACMOH 4YacThI0O OHU SBASIOTCL
OmnpeaeseHne  COCTOSHMS — IJ@HONMOITYASIIIUI
TaKMX BHAOB PACTeHHH B Pa3HOOOPA3HBIX
MeCTOOOUTAHMSAX HEOOXOAUMDI AASI BbISCHEHHS
MePCIeKTHB UX CYLeCTBOBAHUS U Pa3paboTKu
CTpaTerHy COXPAaHEHMS TaKMX PEAKHX BHAOB
M, COOTBETCTBEHHO, pelIeHUs HPOOAEMBI
coxpaHeHus: 6uopasHooOpasus. OpHMM U3
TAKUX PEAKHX, HCYE3AIONNX, OHASMUYHBIX
BHAOB C COKDAIJAIOIIUMCS apPEaAOM SABASETCS
© The Author(s), 2014

nkonnukosus Kaydmanosckas (Ikonnikovia
kaufmanniana (Regel) Lincz.),  Bup,
saHeceHHpli B Kpachylo xuury Kasaxcrana
(BpikoB 1981). B cBsA3u ¢ 9THM MBI HpOBeAH
KOMIIAGKCHOe ~ HU3y4eHHe  CTPYKTYpbl M|
COCTOSIHHSI L]eHOIIOIYASILIUIL 9TOTO PEeAKOTO,
9HAEMUYHOTO BUAA M3 MOHOTHUIIHOTO popa. [Tpu
9TOM OAHHM M3 HCCAEAOBAHHBIX IAPaMETPOB
SIBASIAACH MOPOMeTpHIecKast XapaKTePHCTHKA
PA3HOBO3PACTHBIX PACTEHUI AAHHOTO BUAQ.

MaTtepnasbl H METOABI HCCACAOBAHHH

L kaufmanniana (cem. Limoniaceae Ser.)
BcTpeuaeTcst B KasaxcraHe B BOCTOYHBIX
orporax xpe6ra 3amanmiickuit Anaray (ymeabe
Typrenn, ropet Crorarei, BoryTsi, Typaiirsip)
M MOAHOXbS Xpebra Yapmkapa (Kermenbray)
(Puc. 1). Ha BOCTOKe NpoHMKaeT B paiioH
Kyabaxu (KHP) epunumusbIME Ocob6aMu 1
HeOOABUINMH TPYIIKaMH. ApeaA BHAQ Pe3KO
COKpAIIJaeTCst U3-3a OBICTPOrO OCBOEHMUSI HOBBIX
TEPPUTOPUI M YCHAEHHOTO BBIIACA CKOTA
(BbikoB 1981; BAMTEHOB 1986).

Hamu 6p1au 06cAAOBAHBI TPU IIOMYASIIHI
I kaufmanniana. Tlomyasnms 1 HaxoAMAach
Ha 1epeBare Aaacel B ropax Topairsip,
koopaunatel N 43°20.124, E 078°56.337,
1394 M HyM.; nomyasnus 2 — Ha IepeBaAe
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Puc. 1. O6wmuit Bup Ikkonikovia kaufmanniana.

Puc. 1. Common view of Ikkonikovia kaufmanniana.
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Puc. 2. Moppomerpryeckie MoKa3aTeAr I0BEHHABHBIX ocobeit Ikonnikovia kaufmanniana us Tpex momyasiuui.

Fig. 2. Morphometric parameters of juvenile plants of Ikonnikovia kaufmanniana from three populations.
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Puc. 3. Mopdomerprrdeckue OKasaTeAr IMMATypHbIX ocobeit Ikonnikovia kaufmanniana u3 Tpex momyasiymii.

Fig. 3. Morphometric parameters of immature plants of Ikonnikovia kaufmanniana from three populations.

Koxmex B ropax Crorarbl, KOOPAHHATHI
N 43°27.229, E 078°38.984), 1163 M HyM.;
nonyasus 3 — B ropax Crorarhl Iepep

nepeBasoM Koxmex, koopaunars:: N 43°31.472),
E 078°35.207, 1033 M Hy.M.

AASL  M3ydeHHS BO3PACTHOH CTPYKTYPhI
Ha KQXAOM U3 HCCAEAOBAHHBIX Y4ACTKOB
OBIAM 3aAOXKEHBI IIPOAOAbHBIE TpaHcekThl Ha

TpaHcekTax depes 10-20 M B 3aBUCHMOCTH
oT peabeda YyJIaCTKA, MBI  3AKAAABIBAAM
y4eTHble TMAOMPAAKM TAomapbio 1 m? (Bcero
90 maomapok). Ha kaxpoll maomaake
IPOBOAUAU yUeT BCeX 0COOell AAHHOTO BHAA C
pacrpeaeAeHHeM II0 BO3PACTHBIM COCTOSTHUSAM.
Bripeaenne BO3PACTHBIX COCTOSIHUM
npoBopuAn 1o cxeme A.A. YpaHOBA (1973):
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Puc. 4. Mopdomerprdeckue II0KasaTeAr BUPTHHUABHBIX ocobeit Ikonnikovia kaufmanniana us Tpex momyasiuus.

Fig. 4. Morphometric parameters of virginal plants of Ikonnikovia kaufmanniana from three populations.
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BbicoTa, cm AWaMEeTP KPOHbl  AWAMET] KPOHbI Kon-so Kon-Bo n1cTbes Ha
CEB.-10T, €M BOCT.-3aN., CM UBETOHOCOB, WT. odHoM nobere, LWT.

E1nonynauua M2 nonyaauyua M3 nonyadauma

Puc. S. MoppomeTpudeckie OKa3aTEAU MOAOABIX TeHepaTHBHBIX ocobeit Ikonnikovia kaufmanniana u3 Tpex MOIyASIMIL.

Fig. S. Morphometric parameters of young generative plants of Ikonnikovia kaufmanniana from three populations.
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BeicoTa, cm OWaMETP KPOHbI AvameTp KpoHel  Kon-80 useToHoCoB, KoA-B0 NMCTbEB HA
CEB.-H0T, CM BOCT.-3aM., CM L. oaHoM nobere, WT.
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Puc. 6. MopdomeTrpryeckue IOKa3aTeAr CpeAHEreHepaTuBHbIX ocobeit Ikonnikovia kaufmanniana us Tpex momyasiuuii.

Fig. 6. Morphometric parameters of average generative plants of Ikonnikovia kaufmanniana from three populations.

BbicoTa, cm AWAMETP KPOHBI CEB.-  AWAMETP KPOHbl  KOA-B0 UBETOHOCOB, KOA-BO ANCTBEB Ha
10T, €M BOCT.-3an., CMi L. ogHoM nobere, wr.

E1lnonynauma M2 nonyaauma W3 nonyaauma

Puc. 7. Mopdomerprdeckue IIOKa3aTeAr CTaporeHeparuBHbIx ocobeit Ikonnikovia kaufmanniana us Tpex moryasiuuii.

Fig. 7. Morphometric parameters of old generative plants of Ikonnikovia kaufmanniana from three populations.

P — TPOPOCTKM K BCXOABI; j — IOBEHHAbHBIE AHMAMETpP KPOHBI C CeBepa Ha IOT U C BOCTOKA
0cobu; i — UMMATypHble; v — BUPTHHUABHBIE Ha 3amap. Y KaKAON OCOOH IpereHepaTHBHOIO
HAM MOAOABIE BETETATHBHBIE; g — MOAOABIE  COCTOSHHS MIOACYHTBIBAAOCH ObIIlee KOAMYeCTBO

TeHepaTHBHbIE; ¢, — CPEAHe- HAM 3pEeAble  AHCTbEB, a y 0COOell reHepaTHBHOTO COCTOSHMUSA
TeHepaTUBHbIE; g — CTapble TeHEePATHBHbIE; TOACUUTHIBAAOCH ~ KOAMYECTBO M BBICOTA
sS — CyOCeHMABHBIE; S — CEHHAbHBIE; I[BETOHOCOB, KOAHYECTBO AMCTBEB Ha OAHOM
sc — ormuparomue ocobu. Ilpu oTOM yKOpoueHHOM mobere.

H3MeEpPsIAACh BBICOTaA Ka>XXAOTO pacrenus,
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Puc. 8. Mopdomerprueckue moxasarean cybceHnAbHbIX ocobeit Tkonnikovia kaufmanniana u3 Tpex momyasiuit.

Fig. 8. Morphometric parameters of subsenile plants of Ikonnikovia kaufmanniana from three populations.
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Puc. 9. Mopdomerprraeckue I0OKasaTeAr CeHUAbHBIX ocobeit Ikonnikovia kaufmanniana us Tpex morryasiiuit.

Fig. 9. Morphometric parameters of senile plants of Ikonnikovia kaufmanniana from three populations.

Pe3yAbTaThI H HX 00CY>KACHHE

AHaAM3 BO3PacTHOM CTPYKTYpbl —Tpex
MOIMyASIIMA ~ MKOHHMKOBHM ~ KaypmaHoBcKo#
MOKa3aA, YTO BO BCEX HUX BCTPEYAKOTCA BCe
BO3pACTHbIEe KAaTETOPHU OCO0eil, HAYMHAsL OT
IOBEHUABHBIX M  3aKaHYMBasd CEHHUABHBIMH,
KpOMe IIepBOM IIOIMYASILIUH, TA€ IOBEHHUABHBIE
0COOH OTCYTCTBOBAAM.

MopdomeTpudeckue AQHHBIE
NpereHepaTUBHOrO,  TIeHEePaTUBHOTO M
MOCTT€HEPATUBHOTO IEPHOAOB IOKAa3aHbI

Ha Puc. 2-9.

AnHaau3 MOpPOMETPUYECKHX IIAPaMeTpPOB
IIOKa3aA, YTO B IIPereHePaTHUBHBIA IEePHOA
AASL IOBEHMABHBIX ocobeit I kaufmanniana
XapaKTePHBI CAEAYIOIMe pasMephl: BBICOTA
MeHee 1 cM, AMaMeTp KPOHBI OBIA OKOAO
0,5-1 cM, KOAMYECTBO AHMCThEB — OT 2 A0 3.
C mepexoAOM B UMMaTyPHOE COCTOSTHHE BbICOTA
0cobeil, B OCHOBHOM, IIpeBbIIaAa 1 cM, Anamerp
KPOHBI YBEAMYUACS U COCTaBAsIA OT 1,5 cM A0
2,5 cM, KOAUYECTBO AMICTbEB BO3pOCAO A0 4-5. B
BHPTUHUABHOM COCTOSTHUH Pe3KO YBEAMYHAACH
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BBICOTA PACTEHUN M COCTaBHAA OT 2,5 CM AO
5,5 cM u pazmep KpOHbI, KOTOPBI COCTABASIA OT
4 cM A0 9 cM, BBIPOCAO M KOAUYECTBO AUCTBEB AO
9-10 B ieaoM.

Y  MOAOABIX  TeHEpaTHUBHBIX  OcoOeit
I kaufmanniana mnossmancs or 1 po 2
IIBETOHOCOB H, B CBSI3H C 9THUM, BbICOTA PaCTEHUH
yBeanunaacb Ao 10-25 oM, amaMeTp KpOHBI
TaKoKe yBeAMduAcs A0 10-14 cM, a koAuuecTso
AWICTBEB Ha OAHOM YKOPOYEHHOM I06ere ObIAO
0k0AO 8. AAsI cpeaHe-TeHEpaTHUBHBIX OCOOel
I kaufmanniana xapakTepHO YyBeAUdeHHe
KOAMYECTBA IIBETOHOCOB AO 4-6, BBICOTHI
pacrenuii — A0 28-36 cM, AHMaMeTpa KpOHBI —
A0 20-27 CM; KOAWUYECTBO AHUCTHEB Ha OAHOM
YKOpOYeHHOM II0bere OCTaBAAOCh IIPHUMEPHO
TaKUM JKe, KAK H y MOAOABIX TeHepaTHBHBIX
pacreHmit. Y CTapbIX TeHEpaTHUBHBIX OcoOeil
I kaufmanniana yMeHBPIIMAOCH KOAMYECTBO
IIBETOHOCOB AO 2-4, BBICOTa pacTeHUH AO
25-34 oM, apmaMeTp KpoHBI A0 17-26 cM,
KOAMYECTBO AHCTbEB Ha OAHOM YKOPOYEHHOM
mo6ere 0CTaBaAOCH IIPUMEPHO TAKHM XKe.

B mocIreHepaTHBHBIA IIEPUOA  SKH3HH
pacrenus I kaufmanniana yxe He nBeaH, B
CBSI3U C UeM, BBICOTA 0COOell U AUAMeTp KPOHbI
Pe3KO YMEHbIIHANCh, KOAHYECTBO AHMCTbEB Ha
OAHOM YKOPOUYEHHOM Iobere y CyOCeHHABHBIX
ocobeit cocraBasiao 5-10, a y ceHHABHBIX 0CObelt

OHH BOODIIe OTCYTCTBOBAAM.

Takum o06pasoM, B IIpereHepaTHUBHbINL
HepUOA IIPU MEPeXOAe OT IOBEHHABHOIO K
BUPIMHHABHOMY  COCTOSHHMIO Y  pacTeHHi
I kaufmanniana yBeAMuMBaeTCs BBICOTA AO
S cM, AuaMeTp KpOHBI A0 8-9 cM, a KOAUYECTBO
AMCTbEB Ha OAHOM pacTeHuu pocruraer 9-10. B
reHepaTUBHBIH EPHOA HAHOOAbIIIee KOANIECTBO
IIBETOHOCOB 00PasyioT CpeAHereHepaTHBHbIE
pacTeHus], AAS HHUX XapaKTepHBI HAMOOABIIAs
BBICOTA M AMAMETP KPOHBI, @ BOT KOAHYECTBO
AVICTBEB HAa OAHOM YKOPOYEHHOM mobere
HOYTH He MEHSeTCS B TeYEHUH BCEro IepHoAd
u cocrasaser 8-10. AAd mocTreHepaTHBHOIO
IePUOAA XaPAKTEPHO OTCYTCTBUE I[BETOHOCOB
¥ yMeHblleHHe Pa3MepoB PacTeHmil (BBICOTHI
M AMaMeTpa KPOHbI), 3 y CEHHABHBIX PaCTeHHMil
OTCYTCTBYIOT €llje ¥ AUCTbSL.
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MORPHOLOGICAL FEATURES OF DIFFERENT AGE STATE OF RARE, ENDEMIC PLANTS
IKONNIKOVIA KAUFMANNIANA (REGEL) LINCZ.

KARIME ABIDKULOVA ¥, NASHTAY MUKHITDINOV, ABIBULLA AMETOV, ALIBEK YDYRYS, NURGUL KUDAJBERGENOVA

Abstract. Morphometric parameters of different age periods and states of Ikonnikovia kaufmanniana plants from juvenile

to senile were studied from three different populations in the mountains Toraigyr and Syugaty (eastern spurs of Ile Alatau,

Kazakhstan), and represented in this article.

Key words: Ikkonikovia kaufmanniana, rare species, coenopopulation, age periods, age states
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O ®OPMHUPOBAHNU KOABIIEBBIX CTPYKTYP B
KOPE HEKOTOPBIX UB IIOAPOAA VETRIX

HAataabs B. IIKYyPATOBA

Annoranusa. BrrisaeHo ¢popmMupoBaHHe KOABIIEBBIX IIEPHAEPM B KOpe CTBOAOBOH YacTH Y YETBIPEX BUAOB UB MOAPOAQ

Vetrix.

Karouesbie caoBa: Salix, Vetrix, KoabLieBast eprAepMa, KOpa, KOpKa

Yupesxdenue obpasosarus «Bpecmckuii 2ocydapcmeennotii yuusepcumem umenu A.C. ITywiuna>, 6ysvéap Kocmonasmos, 21,

Bpecm, 224016, Beaapycy; schkuratova_n@tut.by
BBeapenne

I/I3Y"IEHI/IE dHAaTOMHHU
3HAQUYHUTEABHOI'O YHUCAQ HPeACTaBI/ITeAeﬁ
ceMeNnCTBa Salicaceae IIO3BOACT HaM
YTBer(AaTb, 4To Kopa MHOTI'OA€CTHHX
CTe6AefI, B TOM YHCAE PI/ITI/IAOM, AOCTAaTO4YHO
I/IHQ)OpMaTHBHa B AHUATrHOCTHYE€CKOM
ornomenuu (EPEMUH u IIIKyPATOBA 2007).
AeTaapHOEe  H3ydeHHEe  CTPYKTYpPHL  KOPBbI
MHOTI'OACTHHX CTE6AefI u PI/ITI/IAOMa
npeacTaBUTeAe poaa Salix oxa3aAo HaAnyMe
0COOBIX KOABLIEBBIX CTPYKTYP B KOpe y psAd
BHAOB Ioapoaa Vetrix.

KOpBI  CcTebAeit

MaTepnaAbl H METOABI HCCACAOBAaHHI

B xavecTBe MaTepmasa AAS UCCAEAOBAHUS
[IOCAY’KHAQ KOpa CTebAell TakMX BHAOB Kak:
Salix vulpina Anderss., S. hultenii B. Floder.,
S. livida Wahlenb., S. rorida Laksch.
YkazaHHbIe BHABI IPOU3PACTAIOT B
€CTeCTBEHHOM BUAE HA TEPPUTOPHUH OCTPOBA
Caxaaun (Poccus), oTkypa u 6bIAM TTOAYYEHBI
o6pasysl KOpbl. MeTOANKAa H3TrOTOBAEHHS
[IOCTOSIHHBIX ~ IIPernapaToB  OOIIempUHATAs
B anaromuu pacrenuit (IIPo3uHA 1960).
AHaAM3 MHKpOIpPeNapaToB OCYIIeCTBASAU
Ha CBETOBBIX MUKpockomax bmoaam P-15 m
Muxmea-S.

© The Author(s), 2014

Pe3yabraTsi 1 HX 06CyKA€HHE

Kopa MHOroserHux crebAeil BKAIOYaeT
HepHAECPMY, KOAAEHXHMY, HapeHXHMY
INepBUYHOM  KOPbl,  KOABIIO  IepBHYHBIX

MeXaHHYeCKHUX IAEMEHTOB, BTOPHYHYIO PAOIMY.
B HIDKHE! YacTH CTBOAOB M CTBOAMKOB KOpa
COAEPIKHUT PUTHAOM 1 BTOPUUHYIO PAOIMY.

Y S. livida moBropHble mNepupepMbl He
3AKAQABIBAIOTCS U KOopka He o6pasyercs. B
COCTaBe KOPBI CTBOAMKOB HApy)KHOM TKAHBIO
OCTaeTCsl IepuAepMa, AocTuraomas 150 Mxm
u 6oree. Ee deasrema rereporeHHas, cAoXKeHa

YEPEAYIOIHUMHUCA CAOSAMU TOACTOCTEHHBIX
KAETOK, HMEIOIMHMMH KOPHYHEBOE COAEPIKHMOE,
co CAOSAMU ITyCTOTEABIX TOHKOCTCHHBIX

kaeTok. QeaseMa clIeAymmBaeTcCs TOHKHUMH
maactuaKamu. QesreMy mopcTHAaeT dessoren
U AByxcaoiHas  ¢earopepma.  Kaerkm
KOAAGHXVMMbI M TIAPEHXUMBI IEePBUYHON KOPHI
ymaomarTcs. B mapenxime yseAnunBaeTcs ceTh
MEXXKAETHHKOB, Pe3KO BO3PAcTaeT KOAMYECTBO
Apy3. IIpu 9TOM B HEITOCPEACTBEHHOI OAM30CTH
K IepHAepMe B IapeHXHMe IepBHYHON KOPbI
OOHAPY)XHBAIOTCS.  KOABIL|eBble  CTPYKTYPBI,
3allOAHEHHBIe KAeTKaMU IPOOKH. Bosmoxkuo,
MBI He BCTPeTHAH 3K3eMIIASIPOB AOCTHUITIMX
BO3pacTa OPMHUPOBAHMS KOPKH.

Y S. hultenii B crBoAOBO# YacTH GOPMHUpPYETCS
KopKa. I JoBTOpHbIe mepruAepMBI 3aKAAABIBAIOTCSA
IIAPAAAEABHO  ITOBEPXHOCTH, MX  IIMpHHA
— 100-200 mxm. Pearema 9-10-caorHas,
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Puc. 1. KoabieBast mepuaepma B Kope MHOroAeTHero crebast Salix hultenii a monepeurom cpese: B — Boaoxua; IT — peasema
TIePHACPMBI.

Fig. 1. The circular periderm in bark of perennial steam of Salix hultenii in cross-section: B — fibres; IT — peridermal phellem.

rOMOTeHHAs, PACIOAATAeTCA APYT OT Apyra Ha
paccrosaun  320-370 mxm. Toammza Kopku
Aocruraer 3,5 Mm. B obpasijax xopsl BepxHeit
YaCTH CTBOAA MEXAY HAPYXXHOHM M IEpPBOH
IIOBTOPHOM  IIEPHAEPMON  OOHAPYKHMBAIOTCS
MHOTOYHCAEHHbIE OAHHOYHO PACIIOAOXKEHHBIE
KOABIIeBbIe CTPYKTYpbl, PACIOAATAIONINECS B
YTAYOACHHUSX — «KapMaHAX>, C)OPMUPOBAHHBIX
MIOBTOPHOM MEPUAEPMOM.

Kopa Bepxmeit wactu crtBoaa S. rorida
TAQAKAsl, BKAIOYAeT IIePHACPMY, IepBUYHBIE
TKAHH Y1 BTOPHYHYIO proamy. PopMupyromascs
KOpKa caoucTtas. lloBropHble mepupepMbI
A0 50-60 MKM NIMPHHOM, OTBETBASISIC OT
IPEABIAYIIUX IHEePHAepPM IOA OCTPBIM YTAOM,
PACIIoAAraoTcs Kak IIO0 OKPYKHOCTH, TaK HU
IO OCH CTeOASI ITAPAAAEABHO APYT APYTY, HO
IOA HEKOTOPBIM YTAOM K BoaokHaM. Deasema
TOABKO TOHKOCTeHHas. B kopke xopomro
COXPAHSIOTCS BOAOKHA. Y>Ke C CepeAUHBI CTBOAA,

MEXAY HApPY)XHOM IIEPUAEPMOM U IEpPBOH
IOBTOPHOM  IIEPUAEPMOM  3aKAAABIBAIOTCS
IapHbIe KOABIleBble CTPYKTYphL Koabmesnie
CTPYKTYPBI PACIOAAraloTcsi AMOO Ha paBHOM
pacCTOSIHUM MeXAy IlepuAepMamy, AHOO B
rAyOOKHX «KapMaHax> BO BTOPHYHON (AOIMeE,
06pa30BaHHbIX IIOBTOPHOI IIEPHAEPMOIL.

S. wvulpina sBASIeTCS KOPKOBBIM BHAOM,
IIO3TOMY KOpPa CTBOAMKOB COCTOHMT M3 KOPKH M
BTOpHYHOM (aoambl. IloBTOpHBIE IEepuAepMbI
PACIIOAOXKEHbI MOYTH HMAPAAAEABHBIMH, XOTA U
U3BMAMCTBHIMH TIOAOCAMH, COEAMHSIONIUMUCA
mop ocTpeiM yraom. Ilop camoit BHyTpeHHeH
HOBTOPHOH IIePHAEPMOI MBI  OOHAPYXXUAU
OAUHOYHbBIE KOAbIIEBbIE CTPYKTYPbIL.

AHaAM3 cOCTaBa KOABLEBBIX ~CTPYKTYP
II0Ka3aA, YTO OOPA30BaHbI OHU IEPHAEMON,
IPeACTaBACHHOM IPeUMYIeCTBEHHO GeAreMOT.
KoasbrieBsie mepuaepmMsl GOpMUPYIOTCS AHOO
B TApeHXMMe IMEePBHYHOM KOPBI, AMOO OKOAO
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CPYII NEPBUYHBIX HAM BTOPHYHBIX BOAOKOH
(Puc. 1) (EpEMuH 1 KoranuHA 2012).
VIHTepeCHO OTMETHTb, YTO IO IIOBOAY
S. hultenii m S. livida y cucreMaTnkoB HeT
€AVHON TOYKM 3peHHMs HAa KX BHAOBYIO
CaMOCTOSITEABHOCTb. AaAbHeBOCTOYHBIE
AEHApOAOTH paccMaTpuBator S, hultenii B
KayecTBe CAMOCTOSITEABHOTO BHAQ, OYeHb
CXOAHOTO, HO 3aMeHsomero S. caprea Ha
Caxaamne, Kypmabckux ocrtposax, Kamuarke
u Yyxorke. HeopHO3HauHBI MHEHUS U IO
[IOBOAY BHAOBOI caMocrositeabHocTH S. livida
u S. starkeana. CpaBHUTEABHDBINI aHAAU3
KOpBl  OAMBKODOACTBEHHBIX ~HB  IIO3BOAHA
HaM  OOGHAPY>XMTb  KOMIIAEKC — IIPH3HAKOB,
HOATBEPXKAQIOIMX BHAOBOH PaHI CIOPHBIX
BuAOB. Ilpuuem  obpasoBaHme  IpoOKOI
KPYIOBBIX CTPYKTyp B KOpPe MHOTOAETHHUX
crebaett, xapakTepHoe AAst S. hultenii u S. livida,
AAstS. caprea u S. starkeana He oTMedaeTCsL.

3akAroueHnue
OO6Hapy>xeHHbIe B KOpe CTBOAOB U

CTBOAHUKOB, KOABILI€BBIE CTPYKTYPbI 0Opa3OBaHbI
MepPUAEPMOIL. Bosmoxno, 3aA0XKeHHe

KOADBLIEBBIX IIEPHAEPM SBASETCS IIPOLIECCOM,
IIPEALIECTBYIOIIUM TIOSABACHHIO II0CAEAYIOMIMX
MOBTOPHBIX IEPUAEPM. Y H3YYEHHBIX BHAOB
moppopa  Vefrix  pasAMvaeTcs  XapakTep
Aokaanszanuu  (OAMHOYHbIE, TIApHblE, IIOA
Hapy>XHOM IEPHACPMOM, B  «KapMaHax>»
MOCAGAYIONIMX ~TEPHACPM) M COAEPXKHMOE
KOABLIEBBIX MepHAepM (KAETKH IapeHXHMBI,
BoAOKHa). OAHAKO, KOAbLeBble IEpPUACPMBI,
XapaKTepPHbBIE AAS N3YYEHHDIX AAABHEBOCTOYHbIX
BUAOB, He OOHAPY)XHBAIOTCI B  KOpe
POACTBEHHBIX KOHTHHEHTAABHBIX BHAOB, YTO
MOXET CBUAETEAbCTBOBAaTb O (PpOPMUPOBAHUH
HOAOOHBIX CTPYKTYp KAaK peakuuy KOPBHI Ha
KaKue-An60 KAUMaTHIeCKue GaKTOPBL.
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ABOUT FORMATION OF CIRCULAR STRUCTURES IN THE BARK OF WILLOWS FROM THE
SUBGENUS VETRIX

NATALYA V. SHKURATOVA

Abstract. The circular periderms in trunks bark of four species of willows from subgenus Vetrix have been studied. It was

ascertained that in S. hultenii and S. livida bark circular periderms are represented while in close and controversal species

S. caprea and S. starkeana such structures are absent.

Key words: Salix, Vetrix, circular periderm, bark, rhytidom
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YAK §81.524.12

MOP®OAOTHUIECKHNE OCOBEHHOCTHU POAA
®OPTYHEAAA (FORTUNELLA SWINGLE) U
ITEPCITEKTHBbBI ETO NCITOAB3OBAHUA

HeAu XaaBamu * u 'yPAM MEMAPHE

AnnoTanms. B craree ommcansl MOppoAOrndeckue 0COOEHHOCTH, A TAKXKe, ACKOPATHBHOE, IIHIIEBOE, CEACKIINOHHOE

3HAYeHHs IpeACTaBUTeAell popa PopTyHesAa (Fortunella Swingle) MOACEMENCTBA IIOMEPAHIIeBBIX (Aurentioideae,

Rutaceae), HHTPOAYIIMPOBAaHHbIX B FPYSI/II/[ Pa3pa60Tabe TIEPCIEKTUBDI UX HCITIOAb30OBAHHMS.

Karouessie caoBa: Fortunella, kunkan, kymksart, [pysust

Bamymcxuii Tocydapcmesennuii Yuusepcumem um. Iloma pycmaseau. Mucmumym Qumonamosozuu u Buopasnoobpasus,
Omdea Monumopunea u Koncepsayuii Buopasnoobpasus. yr. Tasucynaeba, 90, Kobyremu6 6012, I'pysus; * nelikoo@mail.ru

I'pysus

IIpUPOAHDBIMH

BbIAGASIETCS YHHKaAbHBIMU
YCAOBHAMH M KyABTYPOM.
BaaronpusaTHble  TOYBEHHO-KAMMATHUYECKUe
ycAOBUs 3amapHO¥ Ipysun u
3aMHTEPECOBAHHOCTD HACEACHHUS LUTPYCOBbIMU
[OAOKMAM ~HA4aAO CO3AQHMIO B CTpaHe
ux 6oraroit koaseximu  (BAPATAIIBHAU
u  XaaBamu 2010), xotopas B cBoe
BpeMs CbIrpara 3HAUUTEABHYI0 POAb Kak B

IIPOMBINIAGHHON  Pa3BUTHU  OTPAcAH, Tak
U B IOBBIIEHUH YPOBHS JKM3HHU CaMOTIO
HaceaeHus. MHTpoaykuus — IOMepaHIIeBBIX

CTaAd OCHOBaHMEM IIOCAEAYIOIIEro IOAbeMa U
IIPOMBIIIAGHHOTO PAa3BUTHUSI IIUTPYCOBOABCTBA
B Ipysum, xoTsd HapO OTMETHUTb H TO, 4TO
HHTPOAYKILIUSL UX OTACABHBIX COPTOB M BHAOB

BHAYaAe  OCYIIeCTBASIAACH  H3-3a  0CO0Oi
IIPUBAEKATEABHOCTH IIAOAOB, B AEKOPAaTHBHBIX
L[eAsIX.

Vwmes IPUATHDIN apomar, ITAOABI

OUTPYCOBBIX BCErpAa IIPUBACKAAW BHHMAaHHE
geroBeka. OHU 3aHUMAIOT OAHO M3 IEPBBIX
MeCT CpeAl QPYKTOBBIX PACTEHHIl CO CBOUMHU
[IUTaTEeAbHDBIMH, AedeOHO-AUeTUIECKUMU
CBOIICTBaMH, BKycoM 1 apomaroM. HeBosmoxHO
IPEACTABUTD YEAOBEKa, KOTOPOrO He BOCXUIIAET
TIAOABL ITUTPYCOBDIX, MHOFOO6Pa3I/Ie HX BHAOB
nu HOPOA) HUX IIOCTOsSHHAas1 HM3MEHYHUBOCTb H
LINPOKUIT AUANA30H 06Pa3OBaHIsl HOBBIX GpOpM.

LTurpycossie AepeBbsi 0CO0eHHO
AeKOPaTI/IBHbIMI/I SIBAAKOTCA B HepHOA

© The Author(s), 2014

pacuBeTaHus M CO3peBaHUS MAOAOB. Hx
HeO6bIKHOBeHHO HE>XHbIe n apOMaTHbIe
LBETBI, AWCTbSI COAEpPXKAT OQUPHBIE MAcAQ,
KOTOpble IIPUAAIOT KM IIPUSATHBIN  3alax,
HO NI BCex IPUBAEKATEABHBIM
SIBASIETCSL  OpAH’KeBBI 1AOA. HecoMmHeHHO,
BCE OTO IIPUBAEKAO BHIMAHHE 9YeAOBEKA B
TPOIIMYECKUX M CYOTPOIMYECKHX CTPaHAX.
MupoxomacmrabHOMY PACIpPOCTpaHEeHHIO
HOMepaHHeBbIX B YaCTHOCTH, HI/ITPYCOBI)IX,
B Ipysum 3HaUMTeABHO  CIOCOOCTBOBAA
Barymckuit  GoranHmdeckuit  cap.  Mexay
HOMepaHHeBbIX OAMH H3 CaMbIX OCO6eHHbIX
poa dopryneara (Fortunella Swingle), nepsoie
IOCAAKH pacTeHul U3 KoToporo B Barymckom
0OTaHHYECKOM CaAy ObIAM IIPOU3BEAEHBI B
1913 r. (AEPEBbBA... 2007).

IlepBoe 6oTaHMYECKOE ONICAHME KyMKBATa
B 1912 ropy paa amxupckuit 6otanuk Tpabio.
Ao 1915 roaa ero BUABI BXOAUAH B POA LIUTPYC
(Citrus L.), HO GBIAM BBIAGACHBI B OTAEABHbIH
poa Fortunella poxropom Yoarepom CBHHIAOM
(SWINGLE 1915). Ero nspaBHa KyAbTHBUPYIOT B
Kurae, SImonunu, Ha o-Be SIBa u Ha 0-Be TariBaub,
U CPaBHUTEABHO HEAABHO 3aBe3AH B ABCTPAAMIO,
Amvepuxy u Cpepmsemaomopbe. Kymksar
eCTeCTBEHHO pacmpocTpaHeH B BocrouHoi
Asuu (AAEKCEEB 1955).

Poa Fortunella mpeacTaBAeH AepeBbIMU
MAM  KycTapHuKamy, Bbpicotot 1,0-4,0 M,
C  IIapOBHAHOM  HAHM  IIOAYIIAPOBHAHOM,
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aIyIIeHHON  KPOHON.  Moaoable  BeTBH Fortunella japonica (Thunb.) Swingle -
YIAOBaTble, CTapble — OKpPYTAble, KOAOYKH Mapymu kymksar (Kunkan smonckmit)
MEeAKHe, HEPEeAKO  OTCYTCIBYIOT.  AHCTbS Syn.:  Limonellus madurensis Rumph.,
yToAmeHHble, Heboabmue, Beunoseaensie, Citrus japonica Thunb., C. madurensis Lour.,
KOXKIHCTBIE, CBepXy 3eAeHble, cHHU3y cBeTaO- C.inermis Roxb.

3eA€HBle,  AQHI[ETHbIE  HAM  OBAABHBIE, EcrecrBennsiii  apeaa: IOro-Bocrounsiit
MIPUTYIIAEHHO OTTSIHYTbIE, cau3y Kurait. MecTHbIe Ha3BaHMA: KPYTABIH KyMKBAT,
mupokorpeyroabusie.  JKuakoBanwe — eaBa umHKaH  (xkuraiickmit), Kunkan Mapymu
3aMeTHOe,  >KeAe3KH  OQUPHOMACAMYHble, (SIIOHMS).AEKOPATHBHOE KyCTOBHAHOE AEPEBO

MHOTOYHCACHHBIE, MEAKHE, TOUeUHble. Yepemmku
AUCTbEB OKAHMACHHbBIE HAHM y3KO-KpBIAATBIE,
COYAEHEeHHbIe C AMCTOBOM IMAACTUHKOM, HHOTAQ
HECOYACHEHHbIE. BeH4YMK GeAblil, I|BeTOYHbIE
OYTOHBI yrAOBaTble U PeOPHCThIE, LBETKU
MepHble, MeAKkue, AuameTp 1,5-2,0 cM, ThraMHOK

18-20. 3aBA3p BepxHs, IOAYNIAPOBHAHAS,
O0AepAHO-3eAeHAs], 3-5-THe3AHAS, B KaXKAOM
rHe3Ae pasMeIjaeTcs II0 AB€ CeMSIIOYKH.

PhIAbIle TOAOBYATOE M OBAABHOE, UCTICIPEHHOe
I'AY6OK0 CHAAINMH HEMHOTI'OYHNCA€HHbIMHU
KPYHHI)IMI/I 3q?YIPHOMaCAH‘IHbIMI/I JKeAe3KaMHU.
[TAOABI MeAKHe, MAPOBHAHbIE TIPOAOATOBATHIE,
AMIEBUAHDIE MAM OBAAbHbIE, J>KEATHIE HAM
opamkeBble, aropoobpasusie. Koxypa maopos
TOHKas, apOMATHas, CAapKas, ChepobHas,
C HOFPY)KeHHbIMH 3¢I/IPHOM3CAI/I‘IHI)IMH
JKEeAe3KAMH, AeTKO OTAGASETCS OT MAKOTH. AOAEK
3-5(7), MAKOTP HeXHas, COYHAs, MPHITHO
KHCAQs, KUCAOTHOCTb THPA AMMOHA, COKOBbIE
MEUIOYKH OT maPOBI/IAHbIX AO BepeTeHOBHAHbIX.
CeMeHa OAHO M MHOTO3ApOABINIEBbIE, TAAAKHE,
OBaAbHbIE, 3ApPOABIIU (PHCTAIIKOBOTO IBETA.
Buapr popa maopomocar obuabHO. IlBeryT B
OCHOBHOM B HIOAe-aBrycTe. IIAOABI CO3peBatoT
B sIHBape-MapTe cAeaytomero roaa. Cospesanue
TIAOAOB PacTSIHyTOE.

UHCAO BHAOB AQHHOTO pOAQ  SIBASIETCS
cnopusi, WT. SWINGLE (191S5) mpmsnasaa
toabko 4 Bupa, a T. Tanaka (1977) - 6.
B OCHOBHOM 3Ke BBIAGASTIOT 6 BHAOB KYMKBaTa:
rouxorckuit (F. hindsii (Chapm. ex Benth.)
Swingle), wmanaitckuit (F. polyandra (Ridl.)
YuTanaka), mapymu (F. japonica (Thunb.)
Swingle), wmeitsa (F. crassifolia Swingle),
waramu (F. margarita (Lour.) Swingle) u
$yxymmu (F. obovata YuTanaka). B Barymckom
6OTAaHMYECKOM CaAy KYABTHBHPYETCS ABa BUAQ
(AEPEBBA ... 2007).

A0 2,5 M BBICOTOM, C IIAPOBUAHON TIYCTO
00ANCTBEeHHOI KpOHOH. Bce 6GecraopHsie
noberu pasMelneHsl Ha IeprepUr KPOHBL, AO
3,5 M B pAuamerpe. BeTBu 3eseHble, B cedeHHM
yI'AOBaTbIe 48 OKPYI‘AbIe. KOAIO‘{KI/I HQBYHIHbIe,
O4YeHb MeAkHe, AAMHOHM A0 0,3 cM, Ha CcTaphIxX
BETBsIX BCTPC‘Ia}OTCﬂ O4YeHb PeAKO. AI/ICTbSI
oBaabHble (4,1-4,6x1,9-2,0 cm), cBepXy 3eAeHble,
CHH3y — HECKOABKO CBeTAee, >KHAKOBAaHHe
IPOCMATPUBAETCSI TOABKO C HIDKHEH CTOPOHEI
aucra. Yepemxu xoporkue (~0,7 cm), ysko
OKalIMA€HHbIE, C AWUCTOBOM  IIAAQCTHUHKOM
CYCTaBYaTO COYACHEHHbBIe. DyTOHBI OBaAbHEIE,
IPOAOABHOPEOPHUCTBIE, € KYIIOAOBUAHOM
BEpIIMHOM U 0oAee Y3KHUM OCHOBAaHHEM.
Ilserxku 2,0 cM B Auamerpe, MasylIHble U
BepxylledHble, OeAble, YaCTO OAMHOYHBIE HAU
TApHBIE, U3PEAKA — B KHCTSX U3 TPeX IIBETKOB.
AeHeCTKI/I AAABEBUAHBIC, C BaI'HyTbIM BBer
KOHYMKOM, C IIMPOKOH HEraAyboKoN KaHaBKOM
[0 BCEH AAMHE, Yalleyka I[OYTH Oeras, cO
CAETrKa HpI/IHOAHﬂTbIMI/I YJallleAuCTHUKaMH.
Teruurok 12-15, cpocmuxcst B TpyOKy AAMHOM
0,6 cMm. IIbIABHUKHM TIPOAOATOBAaTBIE, MEAKHE,

JKeATble, PbIABIle  OpaH)XXeBOe, OBAAbHOE,
IpsIMOCTOsidee.  3aBsI3b  OKPYTAas, CBETAO-
3eAeHas, S-6-rHespHas. Ilaopabl  Meakwe,

maposuanbie (1,2-1,4x1,2-1,5 cm), raaskue,
JKEATBIe C OpAH)KeBBIM OTTEHKOM, OAecTsie,
CO CPeAHHM BECOM AO 4 I, UX KOXKypa IIAOTHAS,
poBoabHO ToacTas (1,15 Mm), chepobHas.
Aoaex 5-6. MAKOTb COYHAsI, KHMCAO-CAAAKas,
INpUATHOTO BKyca, apomarHas. CemsiH or 1
A0 S B IIAOAE, OHH MeAKHE, KAMHOBUAHDBIE
(0,8-0,9x0,4-0,5 cM), MHOTO3apOABIIIEBbIE,
CeMSAAOAU CBETAO-3€AEHBIE. ITaopBI
HCIIOAB3YIOTCSL AAS IIPUTOTOBAEHIS IyKaTOB U
Bapenbst (BUTKOBCKUIT u dp. 1998).

ITepsrie MOCAAKH B Barymcxom
OOTaHHYECKOM CaAy ObIAM IIPOU3BEACHBI B
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1913 r. B Hacrosmee BpeMsl B KOAAGKIIUU €CThb
HEeCKOABKO 9K3eMIIASIPOB.

Fortunella margarita (Lour.) Swingle
- Haramn xymxsar (Kunkan Maprapura,
Meiva)

Syn.: Citrus margarita Lour., C. aurantium L.
var. oliviformis Risso ex Loisen, C. aurantium var.

japonica (Thunb.) Hook.f.

EcrecrBennsiit apeaa: or  Kuras,
Anonusa. Aepeso a0 3,8-4,0 M BbIcoTOH,
C IIOAYIIAPOBUAHOI PaBHOMEPHO

OOAVCTBEHHON KpOHOH 5,2 M AMaMeTpe.
CxeaeTHble BeTBH roable. Moaoable BeTBH
TpeXrpaHHble, TOHKHME, TEMHO 3€AeHble, B
ceyeHHH OKpyrable, Mexpoysausa 0,5-1,8 cm.
Bce nobern 6e3 koarouex. AMCTbsI MAOTHbIE,
KOXXHCTBIE, y3KO-OBAaAbHBIE HAU  IIMPOKO-
AQHIICTHBIE, C KAMHOBHUAHBIM OCHOBaHHEM
(7,1-89x2,7-34  cm), BepmmHA  y3KO-
NPHUTYIACHHO-OTTSHYTON GpOPMbL U C IIHPOKO-
TPEYTOABHBIM OCHOBaHHEM, CBEpPXy TEMHO-
3eAeHble, MATOBO-0AECTAIINE, CHU3Y — CBETABIE.
BOKOBBIX JXHAOK 6 Iap, XOPOIIO BBIPAKEHBIX
AMIID C HIDKHeHl CTOpOHBI Aucra.Yepemku

cAab0  OKpBIAEHHBIE. ByTOHBI ~ OBaAbHbIE,
0,8-1,2x0,2-0,4 cM, CHABHO IIPOAOABHO
peOpucrete.  IIBerku  Geable, IasyuiHble,
oauHounble (pesxe mapmbie), 1,5-1,7 cm B
AuaMeTpe. AeIECTKH  AAHI|ETHBIE, BCEIAA
HPI/IHOAHSITbIe, C 3aI'HyTbIM BBer KOHYHUKOM.
Yamreuka  KOATIAYKOBHAHAS,  YANIEAUCTHKA
LIUPOKO-TPEYTOABHBIE, OCTPOKOHEYHBIE.

TeruuHOK 16, cpocmmxcst B TPyOKY, BIABHUKH
Ha ypOBHe prAbL[a, HNHOTAQ HEMHOI'O BBbIIIe
MAM HIDKe. PpIAblle  YAAMHEHHO-OBAAbHOE,
IPAMOCTOsTIee, C KPYTAOM BepUIMHOM. 3aBs3b
IapOBHAHAS, 6AaepHO-3eAe€HAsA  4-5-rHe3pHas.
JEINCIN S OBaAbHbIE HAU SIALIEBUAHBIE
(2,8-3,0x2,3-2,5  cm), OPaH>XEeBO->KEATbIE,
cpeansia Macca 7,2 1. Koxxypa AOBOABHO TOACTAs
(0,3 MM), MscuCTas, cAapKas, ChepOOHas u
aymmmcras. IToBepXHOCTD TAapKasl, >KHpPHO-
6aectamas. Aoaex 4-5. MAKoTh HeXHas,
COYHas, C  TPHUATHBIM  KHMCAO-CAAAKHM

ocexxaromuM BKycoM. CemsH 3-S5, Meaxue,
OBAaAbHBIE, OAHO-3apoAbimreBple.  CeMsAOAH
0AeAHO-PUCTALIKOBbIE. YPOXKANHOCT BBICOKASL
3a py6€>KOM KyAbTI/IBI/IpyeTCH B KauyecCTBe
CaAOBO-AEKOPATUBHOTO U IIAOAOBOT'O PaCTEHHSI.
TTAOABI HICIIOAB3YIOTCSI B CBEXKEM BHAE, JaIIle AAS
HpHI‘OTOBAeHH}I BapeHbH nu HyKaTOB. HepBbIe
nocapkn B BarymckoM 60TaHHYECKOM CaAy
Ob1Au mpom3BepeHbl B 1936 1. B Hacrosmee
BpeMs B KOAAGKI[MH HMEeTCS HECKOABKO
aKk3eMInAapoB. Icrmoab3dyeTcs B ceaeklluu B
KauyeCTBe MOPO3OCTOMKOrO KOMIIOHEHTA, IIpU
ME>XBHUAOBBIX CerH.lI/IBaHI/IﬂX C OCHOBHBIMH
KYAI)TI/II‘eHaMI/I HI/ITPYCOBI)IX paCTeHHfI.

Heo6X0AUMOCTD  CO3AQHMS  KOAAEKIIUU
IIOMEPAHLEBBIX C YHCTO HAYYHOU M y4e6HO-
BOCIIUTATEABHOM TOYKU 3PEHMS COMHEHHH He
BBI3bIBaeT. Kpome arTOro, mx BeyHO3eAeHbBIe
AWCTbSl, apOMaTHbIE IIBETHI, pa3Hble IEPUOADBI
pacuBeranus, ¢opMa M ILBeT IIAOAOB, Bpems
TMIAOAOHOIIEHUSI AQOT HaM BO3MOXKHOCTb HX
HIMPOKOIO IIPUMEHEHMS BMECTe C APYTUMH
APEBECHBIMU DACTEHUSIMU HE TOABKO AAS
IIUTaHKA, HO U B COBPEMEHHOM AAHAIAGTHOM
AHM3alHe.

IInTupyemMble HCTOYHHKH
AAEKCEEB B.B. 195S. KYABTYPBIL.

BKJA/ICI’HEHb uucmumyma Hasa u cyﬁmponuwecxux
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IlepcnexruBHble COpPT M (QOPMBI IOMEPAHIIEBbIX.

Ilurpycossie

barymn.

Burkosckumi B.A., Camoaapoc T.X., KoPpOBUHA
O.H., Karas P.K. 1998. Kyavrypuas ¢aopa. T. 24.
ITurpycossie kyabrypst. BHUVP, Caukr-ITerep6ypr.

AEPEBBA u KYCTAPHHKH Barymckoro
BOTAHHYECKOTO CAAA. 2007. [TokpbiToceMsHHbIE.
Yacrs 2. Barymn.

SwiNGLE WT. 1915. A new genus,
comprising four species of kumquat oranges. J. Wash.
Acad. Sci. §: 165-176.

TANAKA T. 1977. Fundamental discussion of Citrus
dlassification. Studia Citrologia 14: 1-6.

Fortunella,



224 MODERN PHYTOMORPHOLOGY 6 (2014)

MORPHOLOGICAL PECULIARITIES OF THE GENUS FORTUNELLA SWINGLE AND PERSPECTIVES
OF ITS APPLICATION

NELI KHALVASHI * & GURAM MEMARNE
Abstract. This work contains descriptions of bio-morphological features of two Fortunella species (F. japonica and
F. margarita) cultivated in Batumi Botanical Garden. The current species are considered in the light of its application in
landscape design and as food cultures.
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OCOBEHHOCTH PETEHEPAITUU IIOBETOB
®OPCAVITUU EBPOIIEMCKOM (FORSYTHIA EUROPAEA
DEGEN ET BALD.) BCTEPUABHOM KYABTYPE

AHAPEN B. KOHCTAHTHUHOB

AHHOTaI[PUI. B crarpe omucaubt 9KCIEPUMEHTDI I10 M3YYE€HHIO BAMSHMS CbI/ITOI‘OPMOHaAbHOI‘O COCTaBa IMUTATCAbHBIX

CpE€A M THIIA HCXOAHOTO JKCIIAAHTA Ha 3q)q)eKTI/IBHOCTb BBEACHHS B ACENITUYECKYIO KYABTYPY M MHKPOPa3MHOXEHMSL

q)OPCaI/ITI/II/[ €BPONENCKOU. HOKaSaHO, 4uTo q)PaI‘MeHTbI CpEAHEHN YaCTH 3€AE€HDBIX YEPEHKOB, CPE3aHHbIX C BEI€THUPYIOMMX

paCTeHI/Iljl SIBASTIOTCS TIOAXOASIMM MAaTEPHAAOM AASL ITOAYIEHHS nepeBuBaeMoﬂ KYABTYPBI. HePBI/I‘-IHbIe PpereHepaHTbI

dopcailTu MHTEHCHBHO Pa3BHMBAIOTCS Ha muTaTeAbHOR cpeae WPM, apomoanennoit 6-BAIT u HYK B xonnenrpamuun

0,5 mrA". Boicokuit K03QPUIMEHT MYABTHIIAUKALIMH (4,810,9 IIT. MEXAOY3AMI Ha 3KanaHT) AOCTHUTAeTCs B CAy4Yae

KYABTHBUPOBAHHSI pereHepaHTOB Pa3BUBLIMXCS Ha (parMeHTax CpeaHell yacTu mobera Ha cpeae MS ¢ pobaBaenmem

0,5 mr-a" 6-BATI. Ha cpepax 6e3 peryasTopoB pocTa HAGAIOAQETCSI CIIOHTAHHBII PU3OreHe3 pereHepaHToB. [ToAydeHHbIe

PpacTenus yCreHO aKKAUMAaTU3UPOBAHbI K YCAOBUSM €X vitro, HX IIPHOKMBAEMOCTD AOCTHUTAET 96% Ha CY6CTpaTe u3 Top(l)a

MeCKa U MePAUTA B COOTHOIeHuH 3:1:2.

Karouesnie caoBa: Forsythia europaead, 5KCIIAQHT, CTEPUAH3ALIMS, PETYASITOPBI POCTA, KYABTHBUPOBAHHE in Vitro

Hucmumym seca HAH Beaapycu, ya. ITporemapckas, 71, Tomes, 246001, Berapycy; avkonstantinof@mail.ru

BBeaenne

KycrapuukoBbie ~ pacTeHHS  SIBASIOTCS
HEOOXOAMMBIM ~ 9AEMEHTOM  AASL  CO3AAQHMS
YCTOMYMBBIX TOPOACKHUX HACa>KACHMIM,
XapaKTepU3YIOIIMXCS $opmupoBaHHEeM
ClerUUIeCKHX PACTUTEABHBIX COOOIIECTB,
AOASl HMHTPOAYLIEHTOB B KOTOPBIX MOXET
AOXOAMTB A0 40% (30A0TAPEBA 2012).
®opcaitrus (Forsythia spp.) — poA AUCTOTIAAHBIX
AEKOPaTUBHO-L[BeTYIIMX KyCTapHHUKOB
cemeiictBa  macaunuble  (Oleaceae)  us3
Bocrounoit Asuu u EBpoIbl, HaCUUTHIBAIOMIUI
12 BupAOB, S U3 KOTOPBIX HCIIOAB3YIOTCS
B xyasType (Kapmyn 2010). Opnum u3
HarboAee MINPOKO IPHMEHSIEMBIX B 03€ACHEeHHN
ypOAQHUBHPOBAHHBIX ~ TEPPUTOPHIL  BHAOB
aBasercst popcaittus esporeiickas (Forsythia
europaea Degen et Bald.) - xycraphux,
AOCTUTAIOMUA 2 M B BBICOTY C BOCXOASIIMMU
PacKUAMCTHIMU BeTBsiMU. LIBeTeHue pacreHwmit
NPOXOAMT B ampeAe-Mae (A0 pacrycKaHus
AUCTBEB) JKEATBIMH KOAOKOABYATBIMHU LJBETAMH
W IOCAEAYIOIUN WHTEHCHBHBIM POCT noberos
00yCAABAUBAIOT €€ AEKOPaTHBHOCTD H AEAAIOT

© The Author(s), 2014

IEHHBIM BHAOM AAS  CO3AAHUS  CAOXKHBIX
KOMIIO3UIIUM, >KUBBIX H3rOPOAEH, IOCAAKH
B MHKCOOpAEpaX, B KayeCTBE COAMTEPHBIX
pacrenmit Ha rasonax (AHTUIIOB 2000).
PasMHOXaOT ~ $OPCAUTUIO  KOPHEBBIMH
OTIPBICKAMH, OADEBECHEBIIMMU U 3€AEHBIMH
vepenkamu  (KOAECHUKOB 1974). Ilpm
UCIIOAB30BAHMU  TPAAULMOHHBIX  METOAOB
BEreTaTUBHOIO DPa3MHOXKEHUSI HAOAIOAAIOTCS
TaKKe SIBAEHWS KaK CHIDKEHHE YKOPEHSEMOCTH
YEePEeHKOB M AENPECcCHH POCTa YepPEHKOBbIX
Ca’KeHIIeB 3a CYET CTApeHMsI MATOYHIKOB. Kpome
TOTO, IPOM3BOACTBO IMOCAAOYHOTO MaTepHaAld
B KOMMEpYECKHX ILeAsX 0OycAaBAMBaeT
HEOOXOAUMOCTD ITOAYYEHHs KPYIHBIX MapTHil
[OCAAOYHOTO MaTepuard K KOHKPETHOMY
Cpoky. BosHuKaeT HeOOXOAUMOCTH IOMCKA
APYTHX METOAOB U CIIOCOGOB pa3MHOMKEHHS,
He TpeOyIomuX OOABIINX MAOIAAEH TEIIAWI}
AAS MATOYHBIX PAaCTEHMH U IO3BOASIOIIUX
KPYTAOTOAMYHO IIPOBOAUTH PabOTHI HA ITaIle
Pa3MHOXKeHIs 6e3 3HAYNTEeABHBIX MATEPHAABHBIX
3arpar  6Aaropaps  CHIDKEHHIO  PHCKOB,
CBSI3aHHBIX C TMTOMHHKOBOAYECKON ITPAKTUKOHN
(moBpexxpeHHMe  6OA€3HAMH,  BpEAHTEASMH,
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samoposkamu u Ap.) (TUTOK 2012). AanubiM
TPeOOBaHMUSIM OTBEYAET UCIIOAB30BAHIE METOAR
KAOHAABHOTO MHKPOPA3MHOXKEHHUSL.
ApeBecHO-KyCTapHUKOBBIE pacTeHus
SIBASIIOTCSL HauboAee CAOXKHBIMH OObeKTaMU
AASL KYABTUBHPOBAHUSA B YCAOBHAX in vitro u

TpeOyIoT  pa3pabOTKH  METOAOAOTHYECKUX
[IOAXOAOB KO BCEM OCHOBHBIM  9Tamam
MHKPOPAa3MHOXKEHHs, TaKUM, Kak BbIOOp

THIIA HMCXOAHOTO OKCIIAAHTA, CTEePHAM3AIIIL
MaTepHaAa, COOTHONIEHNE PEryAITOPOB POCTa,
IIpUMEHSAEMBIX Ha OTaIlaX MYAbBTHIIAMKAITUKN H
pusorenesa (KAAAIIHUKOBA 1 Poaun 2001).

Bospacr axcmaanTa u ero ¢pusmosoruyeckoe
COCTOSIHME WIPAIOT OIPEACASIONIYI0 POAb B
pereHeparfioHHbIX IPOIIeCCax, MPOTEKAOIIHX B
KyABTYpe TKaHe, B TO e BpeMs M pa3Hble JacTH
OAHOTO U TOTO >XKe Iobera pasHOro BO3pAcTa
XapAKTEPU3YIOTCS. PA3AMYHON CIIOCOOHOCTBIO
x Mopdorenesy (Kyrac u dp. 2011). Aas
paspaborku adppexTHBHOM METOAUKU
KyABTUBHPOBAHUS (OPCAHTHH B  YCAOBHSIX
in vitro, TpebyeTcsi ONpeAeAeHHE KCTOYHHKA

9KCIIAAHTA, o06AaparoIero HanuboAbIIei
MOPOTeHHOM  CIOCOGHOCTPIO HA  JTale
MHUIMAIIUE ~ aCeNTHYeCKONM  KYABTYpBHl U

00yCAABAMBAIOLIETO BBICOKYIO 9¢$$EeKTUBHOCTD
MHKPOPa3MHOXKEHHUSI.

B cBasu c BhImecKasaHHBIM, IIEABIO AQHHOM
PabOTHI SIBASIAOCH OIIPeAEA€HIIe TUIIA 9KCIIAAHTOB,
AQIOIIMX MAKCHMaAbHOe I100eroo6pasoBanie
U 00eCIeYNBAIOIINX [OAyYeHHE pPereHepaHTOB,
IIPUTOAHBIX AASL 9PPEKTUBHOTO Pa3MHOXKEHUS B
CTEPHABHOM KYABTYPE.

MaTePI/IaAI)I H METOABI I/ICCAeAOBaHPIﬁ

Ilpomecc 705070007 EN0070%8 ACENTUYECKON
KYABTYPBL ~3aKAIOYaeTcsi B BBIOOpe THIIA
9KCITAQHTA, €T0 U30AUPOBAHUS, CTePUAU3ALIUY U
MOMeIIleHHUs Ha TUTAaTeAbHYI0 cpeay. FlcxoaHbM
MAaTepUAAOM AASl BBEAGHHUS B KyABTYpY in
vitro  popcaliTUUM  CAY>)KMAM  OAHOAETHHME
[mOOern HOBOTO TOAMYHOIO IIPUPOCTA U3
Mepe3uMOBABIIUX TOYeK AAMHOM 7-12 ¢,
BKAIOYAIOI{ie AIUKAABHYI0O M 3-6 Ia3yIIHBIX
nodek. CO0p MaTepHasa IPOBOAUAU B CEPEAUHE
Masl B TOPOACKHX Iocapkax I. fomeas.

ITocae VAQACHHA AVICTHEB 3€ACHBIC

YepeHKH ITOMeImJaAM B PAacTBOP MOIONIMX H
Ae3UHQUITMPYIOIMX CPEACTB. AAS SIAUMMHALIUI
anMPUTHON MHUKPOPAOPHI HA BereTHpYyIOUeM
Mareprase HeOOXOAMMO IIPHMEHSTh MATKUeE [0
XapaKkTepy CBOEro ACHCTBHS CTEPHUAM3YIOIIHE
areHTBI, KpPOMe TOrO, TpPeOyeTCsl COKpaTHTb
BpeMs MX BO3ACHCTBHA Ha TKAaHU PACTEHHN AAS
MHHUMH3AIIMM ~ XMMUYECKHX  IOBPEXACHHUH.
Yepenku obpabarbiBasu B TedeHre 20 MHHYT
Ha mefikepe 0,5% pacTBOpoM MOIOIIEro
cpeactBa ToproBoit Mapku «AOS» («Hapuc
Kocmerukc», Poccmsa) ¢ aobaBaeHMeM
npemapara «Xaopouupa» («<BeaAcentuxa,
PB) po xonuenTparmu 0,4%. Aasee IpoMbIBaAK
IIPOTOYHOM BOAOIIPOBOAHOM BoAO# 30 MuHYT,
IIOCA€ Yero IIPOBOAMAY 3 MUHYTHYIO 06paboTKy
12% pacTBOpoM MepeKHCH BOAOPOAR.
AQaAbHeHIINe MAHHITYASITMA TPOBOAMAWCh B
CTEepUABHBIX YCAOBHSX, MaTepuaa 1 MHHYTY
Boipep>kuBasn B 70% aTanoae u 3 MunyTHI B 0,1%
pacreope HgCl,, mocae dero Heckoapbko pas
IIPOMBIBAAM CTE€PHABHON AMCTHAAHPOBAHHOM
BOoAOH. YepeHKHM paspeAsSiAM HAa OTAEABHBIE

CerMeHTBHI (mepBuyHbIe SKCIIAQHTBL),
COAepIKallfile MEPUCTEMBI allMKAABHOrO u/
MAM TA3yIIHOTO MPOHMCXOXAEHHS  (MOYKH)

AAS TIOAYYEHHS pereHepaHTOB (QOPCAHTHH B
YCAOBHSIX i itro.

C LIEABIO OIIpeACACHHS
MOP{OTeHeTHYeCKOro MOTEHIINAAA SKCIIAAHTOB
PAa3AMYHOTO TIPOUCXOXACHHS HX Pa3ACAMAU
Ha 3 TPYNIBI IO AOKAAM3AINK BKAIOYEHHBIX B
Hero IOYeK Ha HCXOAHOM mobere. OTAeAbHO
KyAbTUBHPOBAAM  BEPXyIIeUHble  CETMEHTBHI,
COAGPXKAIIIE OAHY aNMKAABHYI0O U OAHY
akcuasipayto mouku (1), GpparMentsi cpeaHeit
(2) u 6aszaabmoit (3) wacreit mobera c 1-2
aKCHASIPHBIMH TOYKaMH. Bcero mcmoap3oBaHO
90 okcmaanToB (mo 30 mT. HA KAKABIH H3
YKa3aHHBIX BAPHAHTOB).

B 9KCIIepPHMEHTaX HCIIOAB30BAAU
IUTaTeAbHBIE CpeAbl 1o niporuc WPM (SMmiTH
& McCownN 1983) u MS (MURASHIGE &
SCo0G 1962), c poo6aBaenueM 8 r-A”! mmmesoro
arapa, 30 A" caxapo3sl B Ka4eCTBe HCTOYHHKA
yraeposa. Aosopman pH pacrsopa a0 S5,6-
5,8. ABrokaaBupoBaau cpeabl mpu 1,21 atm.
(121°C) B reuenume 40 mumyr. Ha orame
MHUITMALUKM  ACeNITHYECKOM KYABTYPBI CPeAbI
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Puc. 1. Perenepariust MEKPOIIO6€ros Ha 9KCIIAAHTAX M30AMPOBAHHBIX OT PA3AMYHBIX YACTEH 3eACHOTO YePEHKa: a — Ga3aAbHOM

(enveeTcst apBeHTHBHDII rTO6ET ); 6 — ATIMKAABHOI; B — CpeAHelL.

Fig. 1. Microshoots regeneration on the explants isolated from different parts of the green cutting: a — basal part (adventitious

shoot present); 6 — apical part; B — middle part.

Aomoarsiau 0,5 Mr-A”! 6-6eH3HMAAMUHOITYpUHA
(6-BAII) u 0,5 wmra' a-HaTHAYKCYCHOM
xucaotl (HYK), Ha sTame MyAbTHIAMKALuu
AobaBasiam  Toabko BAIT B ykasaHHOM
KOHIIEHTPALIUH, PETYASTOPbI POCTa BHOCHAHU AO
ABTOKAABUpPOBaHHUSA. PH30reHes OCYIIECTBASAM
Ha IIMTaTeABHON cpepe 0e3  pA0OaBAeHMS
¢uroropmoHnoB. IlepBoHayaabHO MarepHas
[IOMEIIJAAY B THAMBHAYAAbHBIE COCYABL 00bEMOM
10 MaA, MuKpOpa3MHOXEHHEe IIPOBOAHMAM B
KYABTYPaABHBIX COCypax oObemoM 250 Ma.
BrlpamuBaHue IPOBOAMAM IPH IIOCTOSHHOM
OCBEIIEHMH  TEIABIM OeAbIM CBETOM
MHTEHCHUBHOCTBIO OKOAO 2 TBIC. AIOKC IIOA
Aammamu «Lisma» (I'YII PM «Aucma», PO)
u remmeparype 24+1°C. IIpoaorxHuTeABHOCTD
IaccaXkell Ha BCeX TAIlaX MHUKPOPA3MHOXEHHU
cocrapasaa 30 cyToxk.

Kaxxayro HepeAlo B XOA€ KyABTHBHPOBAHUS
IIPOBOAMAHM YYET PEe3yABTATOB SKCIIEPUMEHTOB,
OTMeyasl TIOsIBAeHHe Hean¢pdepeHInpOoBaHHOM
TKaHM Ha 9KCIIAAHTAX M Pa3BUTHE Pa3AMIHBIX
OPraHOTEHHBIX CTPYKTYP. A\AHHbIE ITOABEpPTraAH
CTATUCTHYECKO 06PabOTKe M HCIIOAB30OBAHUEM
makera aHaAu3a Microsoft Excel.

P €3yADBTATbhI H HX OGCY)KACHI/IC

D PeKTUBHOCTD CcTepuAM3anuy  (TIPOIeHT
9KCIIAQHTOB, CBOOOAHBIX OT OaKT€PHUAABHOIO
HAU rPHGHOTO 3apakeHs) GBIAA PASAMYHOMN AAS
usydaemsix rpymn. Hanboaee adpexTuBHBIMU
HCIIOAB30BAHHBIE  IIPUEMBl  CTePHUAU3ALUU
OBIAK AASL AIIMKAABHBIX H CPEAHHX YacTed
gepeHKoB: 77% u 70% CTepHABHBIX SKCIIAAHTOB
COOTBETCTBEHHO. B TO BpeMs KaK BBIXOA
CTEPHABHOIO Mareprara 0a3aAbHbIX YacTed
YepEHKOB cOCTaBUA 53%, YTO MOSKHO OOBSICHUT
HAaAHYHEeM HAYaABHOTO OApeBeCHEeHHUs
TKaHel, IIPUBOASAIIETO K BO3HHUKHOBEHHUIO
HEpOBHOCTEHI Ha HX IIOBEPXHOCTSX, TIAe
COXpaHsEeTCsl KOHTAMUHHPYIOMas MHKPOdAOpa.
JKu3HeCrmoCcOOHOCTh 3KCIAAHTOB BCEX THIIOB
OblAa OYEHD BHICOKOH ¥ BapbupoBaaa o1 80% A0
90%.

B xoHIle TpeTbell HeAeAU KYABTHBUPOBAHUS
Ha CpeAe AAd  MHUNWANHMY, OTMETHAU
pasBuTHe 6a3aAPHOIO KaAAyCa Ha O9KCIIAAHTAX,
XapaKTepHU3YIOIErOCs IPKO-3€ACHBIM HAU 6y pPO-
3€ACHBIM IIBETOM H IAOTHOHM KOHCHCTEHIIUEH.
OrMevaAn pasBUTHE AABEHTHBHBIX I[00OEros
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Taba. 1. Mop¢omeTpryecKie XapaKTepUCTUKI MUKPOIIO6eroB GpOpCaiTHi eBpOIEFCKON.

Table 1. Morphometric characteristics of European forsythia microshoots.

I/ICXOAHaﬂ AOKaAM3al[H 9KCITAAQHTA

Cpeamsist BbIcOTa o6era, My

KoaunuecrBo Me)KAOySAl/Hjl, IJ.IT./PeI'eHePaHT

AnvKaAbHas 9acTh 38,9+8,9 2,9+0,7
Cpeansist vacTp 61,9123 4,8+0,9
BasaabHas vactp 27,4%9,2 2,1+1,2
de novo Ha KamAycax B HIDKHEH YaCTH MHKPONOOEros, 00pa3oBaBIIKXCS u3

pssa 6asaapmbix okcmaanToB (Puc. 1 a).
ITo6eroo6pasoBaHye Ha BCEX TUMAX IKCIIAAHTOB
HabAopaAu ocAe 1-2 HepeAb KYABTUBUPOBAHUS,
He 3aBUCHUMO OT THUIIA [TOYEK U HMX HCXOAHOM
AOKaAM3aLuu. B TO ke BpeMs MHTEHCHBHOCTb
pasBUTHSI [OOEroB OblAd HEOAMHAKOBA Ha
CEerMeHTax, I/IBOAI/IPOBaHHbIX oT paSAI/I‘IHbIX
qacTell 3eA€HBIX YepeHKOB. Pa3BuTie moberos
Ha 9KCIIAQHTAaX Pa3HbBIX THIIOB IIPEACTABACHO Ha
Puc. 1.

B xonme HyaeBoro maccaxa cpepHss
BBICOTA IIO0EroB, Pa3BUBIIMXCS HA 9KCIIAQHTAX
H30AUPOBAHHBIX U3 CPEAHEHl YaCTH 3eAeHBIX
4epeHKOB OblAA HAMOOABIIEH M COCTABASAA
70,7£16,9 mm. V3yyaemble moKasaTeAn mo6eros,
($OpPMHIPOBABIIMXCS HA 9KCIIAAHTAX 0a3aABHOM I
aNMKAABHOM YacTel YePEeHKOB 6b1AU AOCTOBEPHO
(F, =527; 40,7 > F_ =42 npu p < 0,01)
HIDKE M PaBHBI 35,6i§,1 mMm u 40,1£7,8 mMm
COOTBETCTBEHHO, AOCTOBEPHO (FCT =24 >
FKp = 4,2 npu p > 0,05) He OTAMYASCH MEKAY
cobort. Ilpu aTOM pereHepaHTbl 6a3aABHBIX
9KCIIAQHTOB ~ BHU3YaABHO XapaKTePU30BAAUCH
OOABIIIeT TOAIIMHOM CTeOAS U PasBUTHEM boAee
KPYIIHBIX AUCTDEB.

Ha  HavaapHOM  9Tame  HeoOXOAUMO
MOAYYHTh XOPOIIO PACTYINYIO CT€PHABHYIO
KyABTYPY. C LieAbI0 MHTeHCHUKALINY Pa3BUTHS
[O0EroB Ha MEPBUYHBIX 9KCIIAAHTAX MATEPUAA
CyOKyABTHBHPOBAaAH HAa  0e3rOpMOHAABHBIE
cpearr WPM, mpepnoaaras, 4To OTCYyTCTBHe
9K30T€HHBIX PEryASTOPOB POCTa IIPHUBEAET
K WHTEHCHQUKALUM POCTOBBIX IPOLIECCOB,

BBI3BAHHOTO CTHMYASILIAEN CHHTe3a
COOCTBEHHBIX $UTOrOPMOHOB. Opnaxo
pesyAbTaTOM SIBUAOCD MHTEHCHBHOE
yKOpEHeHHe  KYABTHBUPYEMOIO  MaTepuaAa
(71-84% oxcraaHTOB) Ha (OHE OTCYTCTBUS
BUAMMOrO  pasButust  noberos.  Kopuu
PpasBHBaAUCH HEIIOCPEACTBEHHO us3

AKCHASIPHBIX IIOYeK M  XapaKTepH30BAAUCH
3eA€HON OKPACKOM U TOAIIMHOM O0Aee 2 MM.
IlepBudHbIe OKCIIAQHTBI C Pa3BUBIIMMUCS
noberaMy U KOPHSIMH CyOKyABTHBUPOBAAM Ha
cpeay aas myasTunaukarmn (MS c Aoo6aBaennem
0,5 mra’! 6-BAH) C LIEABI0 HUX AAABHEHIIEro
BbIpAIIMBaHMA B KyAbType in vitro. ITocae 30
CYTOK HAaOAIOAQAU OAOHTALUIO II00EroB, 4TO
HO3BOAMAO IEPEATH K CACAYIOIleMy OTaIry

paboTsL

KaonaspHOE MUKPOPa3MHOXXEHHEe
opcaiiThi OCYLIECTBASAU C UCIIOAB30BAHHEM
OOLIENIPUHSITON  METOAMKH — IIpOAH{epanuu

[a3yLUIHBIX [O06EroB, B KOTOPON BBEACHUE B
IIHTATEABHYIO CPeAy IJUTOKMHHMHOB ITO3BOASIET
CHATD AITHKAaAbHOE€ AOMHHHPOBaHHE u
CTHMYAHUPOBATh obpasoBaHue oberos
M3 aKCHASPHBIX IO4eK. AAd peaAnsanuu
OTIMCaHHOM MOACAH, MuKporoberu
PasBUBIIHECS B HYA€BOM H IIEPBOM ITacCaXKax
(srame BBepeHHS B KyABTYPY) OTAEASAH,
paspe3asu Ha OTAEAbHbIE 3KCIIAAHTBI AAMHOMN
okoro 1 cM, copepkamiue mMasymIHbIe MOYKH
U CyOKYABTUBHPOBAAM HA CBEXKHE CPEABl AAS
MYABTHUIIAVIKAITHH. Vx uHTEHCUBHOCTH POCTa
M Pa3BUTHS 3aBHUCEAQ OT IIPOUCXOXKACHHSA
IIOYEK (HaByH.IHbIe AN Bepxyme'-leIe) n Hnx
PACIIOAOKEHHS Ha HCXOAHOM 3€A€HOM YepeHKe.
Mopdomerprueckue — MOKasaTeAn  I106eros
PasBHUBLIMXCS in vitro mpeacTaBAeHsl B Taba. 1.
ITocae 30  cyToK  KyAbTHBUpPOBAaHHUS
CPEeAHsSIL BBICOTA II00€TOB, IIOAYYEHHBIX B
pesyAbTaTe MYAPTHUIIAUKAITHH pereHepaHTOB
paSBI/IBH.II/IXCH Ha 6a3aAbeIX 9KCITAQHTaX
6b1Aa Haumenbinenn 27,4+9,2 mm. ITokaszarean
AASL TIO0EroB, IPOUCXOASINMX U3 CpeAHel
M aNMKAAPHOM 4YaCTel 3EACHBIX YEPEHKOB
6biAM BbIe W cocTaBAsiAM 61,9112,3 MM m
38,948,9 MM cooTBercTBeHHO. Bce 3HaueHms
NIPEACTAaBACHHbIE B Taba. 1 oTAMYAAUCD
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Puc. 2. MyabTHaRKaIms MuKpopacTenuit (A) u kopaeo6pasosanue Ha perenepantax (B) dopcaiitun eBpornefickoit.

Fig. 2. Microplants multiplication (A) and root formation on microshoots (B) in European forsythia.

aocroBepHO. KoaQpPUIMEHTHI MyABTHITAMKAIIUH
(KOAMYECTBO ~ MOAYYaeMBIX MHKPOYEpPeHKOB
M3 OAHOTO PpereHepaHTa) IO BapHAHTAM
OIbITA MMEAM BBICOKYIO KOPPEAAIMIO IO
OTHOIIEHHIO K Pa3MepaM II06eroB U KOAUYECTBY
MEXAOY3AMIL HauboaApmuii MOTeHIIMAAbBHBII
BBIXOA ~ MaTepuasa  AAd  KAOHAABHOTO
MHKPOPa3MHOKeHHs! (Ha OCHOBaHHH CPEAHETO
KOAUYECTBA MEXAOY3AUH, MPUXOASAIIMXCS Ha
oAuH pereHepant: 4,8+0,9 mT./3KCrIAQHT)
MOAy4eH B CAy4ae  KyAbTUBHPOBAHHSA
MHKPOIIOOEroB, PasBHMBIIMXCS HA CerMEHTax
CpeAHeil JacTu 3eAaeHbIX yepenkoB. Ha Puc. 2
IPEACTaBAEHBI MHKpOpacTeHus ¢$popcaiTun
eBpOTIEfiCKO Ha dTamax MyAbTHIAMKAIMH (A) U
pusorenesa (B).

PerenepanTsi, YKOpeHeHHbIe Ha
0e3rOPMOHAABHBIX ~ CPEAAX,  IIePEHOCHAU
M3 YCAOBMM in vitro B YCAOBUA exX Vitro
(akkAMMaTH3aums). AopamuBaHMe —pacTeHHil
IOPOBOAMAU B KAMMATHYECKOHM KaMmepe IIOA
duroramnamu «Fluora» (Osram, Tepmanus)
B YCAOBUSAX OCBEIEHHOCTH MHTEHCHBHOCTDIO

2-4 TeIC. AOKC M doromepuope 16/8.
TemmepaTypy MHOAAEP)KHMBAAM HAa  YpOBHE
24+3°C, OTHOCHTEAbHYIO BAQXHOCTD

BO3Aayxa — OKoao 90%. B kauecrBe cybcrpara
HCIOAB30BAAM CMeChb BEepXoBOro Topda ¢
MeCKOM M TEePAMTOM B COOTHOmeHHH 3:1:2.
Tlocae 1 mecsna akKAMMATH3AIMU PACTEHUS

OBIAH YCITEIIHO aAAIITHPOBAHbI K HECTePHUABHBIM
[OYBEHHBIM YCAOBHSIM, a X IPIDKUBAEMOCTb
cocTaBuAa 96%.

3akaroueHue

TakuMm 00pasoMm, B Ipollecce H3y4eHHUs
pereHepalioHHOTO IMOTEHIMAAA  PA3AUYHBIX
THIIOB 9KCIIAAHTOB, OIPEAEACHO, YTO HanboAee
I1eAeCOOOPa3HO  HCIIOAB30BATH  CEIMEHTHI
CPeAHHX YacTeM 3eAeHBIX YEepPEeHKOB AAd
BBeACHHS pOPCANTHUHU B KYABTYPY i vitro.

B pesyAabTaTe 9KCIEePUMEHTAABHBIX
HCCACAOBAHHI, HAaMH OTPabOTaHAa MeTOAMKA
CTEPUAM3AIMKM  BETETHPYIOIIMX  I100eros
dopcaiiTiy, MO3BOASIOMEN MOAy4aTh A0 77%
CTEePUABHBIX 9KCIIAAHTOB. DblaM  moAydeHbI
pacTenus in vitro M OIPEAEAEHBI CPEAbl, AAS
HOAAEPKAHHUSI CTEPUABHOM KYABTYPHI ITOOEroB
Ha DAa3AMYHBIX OTallaX, oObecrevnBaromie
KO9QPHUIMEHT  MYABTHIIAMKALIUM  PaBHBIA
4,8+0,9 u pusorenes 71-84% MUKpopacTeHHit.
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THE FEATURES OF SHOOTS REGENERATION OF EUROPEAN FORSYTHIA (FORSYTHIA EUROPAEA
DEGEN ET BALD.) IN STERILE CULTURE

ANDREI V. KONSTANTINOV

Abstract. The effects of several factors such as medium, the source of cutting material and plant growth regulators
concentration on in vitro culture and rapid propagation of Forsythia europaea were investigated. The buds from middle
part of shoots sprouted in spring were the optimum type of explants, because of the highest shoot growth rate during
initiation procedure and biggest amount of formed shoots per microcutting during subsequent multiplication. The best
medium during initiation was WPM supplemented with 0.5 mg1' 6-BAP and 0.5 mg1" NAA. Multiplication coeflicient
was up to 4.8£0,9 on MS medium supplemented with 0.5 mgI" 6-BAP at. Shoots were rooted on the WPM medium
without growth regulators and the rate of rooting was 71-84%. The microplants obtained transferred to acclimatization

substrate (mixture of peat, sand and perlite in proportions 3:1:2) with up to 96% survival.
Key words: Forsythia europaea, explants, sterilization, growth regulators, cultivation in vitro

Forest Research Institute, NAS of Belarus, Proletarian str. 71, 246001 Gomel, Belarus; avkonstantinof@mail.ru
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HAYAABHBIVI OHTOTEHE3 PEAKUX BUAOB
POAA PAEONIA L. IIPT UHTPOAYKIITUHN
B BAITKUPCKOM ITPEAYPAABE

AHTOHUHA A. PEYT u AtooMuaA H. MUPOHOBA

AHHOTaI[PUI. HPI/IBOAS{TCS{ PE3YABTATBI I/ICCAeAOBaHI/[fI OCOGCHHOCTeﬁ Ha4YaAbHBIX CTaAI/[fI OHTOIr€HE3a PEAKHX BHUAOB

Paeonia (Paeoniaceae F. Rudolphi) npu uHTpOAyKImK B Bamxupckom ITpeaypaase.

Karouesble caoBa: Paconia, HHTPOAYKIIHS, OHTOTEHE3, PEAKHE BUABI ITHOHA

Qedeparvtoe 2ocydapcmeentoe 610dxemnoe yupexcdenue nayku Bomanuueckuil cad-uncmumym Ydumckozo HayuHo20 yenmpa
PAH, yr. Mendeaeesa, 0. 195, kopn. 3, 2. Ypa, 450080, Pecnybauxa Bawkopmocman; cvetok.79@mail.ru

BBeapenne

IIpobaema yBeAmdeHus: GHOpPasHOOOpasws

KYAbTUBHPYEMBbIX pacTeHuii, BBEAEHHE
B KyABTYPy HOBBIX BHAOB, 0asupyercs
Ha U3yYeHHMHM TeHOPOHAA NPUPOAHOH W

KYABTYPHOH AOpPBI M OTO6Ope YCTOMYMBBIX
¢opm. IlomyaspHbiii B HacTosimee BpeMs
AAHAIIAQTHBIA AM3AafH IOPOAMA CIIPOC Ha
BBICOKOOKOHOMIYHbIE HeIPUXOTAUBbIE
KOpDHEBUIIHbIE ~ MHOTOACTHHKH, K  YHCAY
KOTOPBIX TIPMHAAAEKAT MHOHBI (B TOM 4mMcAe
AMKOpAcTyIue) ¢ GOABIIMM pasHOOOpasueM
OKpacoK, pasMepoB Hu  $OpPM  IjBeTKA.
DBoABIIMHCTBO THMOHOB HMEIOT IHIIeBOe U
AEKOpaTHBHOE 3HAYeHHe, SBASIOTCS XOPOUIUMH
MepoHocamu. Ho HamboAbmmit HHTepec OHU
IPEACTABASIIOT KaK AeKapCTBEHHbIE PaCTeHHS,
BOIICAIIME B OQUIMAABHYIO MEAHIIHMHCKYIO
npaktuxy (PEyT 2011).

Lleabto  paboTsl  siBASIeTCSL — H3ydeHuUe
OHOAOTHYIECKMX OCOOEHHOCTeHl IHOHOB IpH
HHTPOAYKIIUHM AASL  Pa3paboOTKH 30HAABHOTO
ACCOPTHMEHTA BUAOB ITHOHA, IIPHCIIOCOOASHHBIX
K IIOYBEHHO-KAMMATHYEeCKHM YCAOBHSIM
AecocTenHoM 30HbI Bamxupckoro ITpeaypaabpsi.

MaTepHaAbI H METOABI HCCACAOBAHHUM

B Tewemme 2011-2013 ropoB Ha 6Gase
Boranmyeckoro capa-mHCcTHTYTa Y$HMCKOrO
Hay4yHoro nexrpa PAH unsydens: ocobeHHOCTH
© The Author(s), 2014

HAYaABHBIX CTAaAMI OHTOTEHE3a TPEX BHAOB
nuonos (Paeonia anomala L., P. tenuifolia L.,
P. hybrida Pall.). Ilepuopmsanust 60abmIOro
JKU3HEHHOTO LIMKAQ, @ TaKKe IIPOPOCTKH U
BCXOABI OXapaKTEPU3OBAHBI 10 KAACCHYECKOM
metoprke (BACHMABYEHKO 1936; PABOTHOB
1950; YpaHOB 1975). B Kaao0# BO3pacTHO
IPYIIIe HCCAEAOBAHO He MeHee S ocobeit. ITpu
OIIMCAaHUU MOPQOAOTHU PACTEHU IPHBAECYEHA
Tepmunosorus A.A. ®EAOPOBA u ap. (1962),
a Tawke 3.T. APTIOIEHKO (1990). Omucanst
CAEAYIOIIVIE TIEPHOADL M BO3PACTHbIE COCTOSIHUSL:
AQTEHTHBIM M TIPEereHepaTUBHBIA IMEPHUOADBI
(BospacTHBIE COCTOSHHSI — TIPOPOCTKH U
IOBEHHAbHbIE IOHOIIECKHE).

Pe3yAbTaThl M HX 00Cy>KACHHE

I. Aamenmuviii nepuod (moxosmuecs
cemena). [Tpu moceBe ceMsH HETOCPEACTBEHHO
nocae cbopa B CepeAMHE HIOAS KOPELIKA
HOSIBASIIOTCS. BO BTOPOi MOAOBHMHE aBIyCTa —
ceHTOpe. AaTeHTHBIA MEPUOA OT CO3PEBAHUSL
CeMSIH A0 O6pasOBaHUS KOPELIKOB COCTABASIET
45-50 pneit.

II. Ilpezenepamuenviii nepuod. Aas
GOADLIMHCTBA AMKOPACTYIGUX TPABSHUCTBIX
[IHOHOB XapaKTEPHO MOA3EMHOE IPOPACTaHUEe
ceMsH, 3a uCKaodeHueM P tenuifolia, y
KOTOPOI'O OHO HAA3EMHOE: Ha IIOBEPXHOCTH
BCETAQ MOSIBASIIOTCSI ABE UePELIKOBBIE CEMSIAOAY,
[IOAHOCTBIO OTMHpAIOINME IIOCAE TOIO, KaK
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chopMupyeTCs mepBbIil AUCT.

Ilpopocmku. TlosiBAeHME KOpemkoB Yy
CeMSH MOXHO PacCMaTpUBaTh KaK II€PBBIH
roa xusHH. CAeAOBaTeAbHO, BHUPTMHHABHBIH
IepHOA HAYMHACTCA B TOA ITOCEBA, HO B TeUeHHUE
3TOTO TOAQ TIPEACTABAGH TOABKO KOPHEBOH
cucTeMOH. MexXAy IOSBAGHHEM KOPEIIKOB
U AWNCTbEB TIPOXOAUT AAUTEABHBIH IEPHOA
— 9 Mecsanes, BKaodas 3uMy. Ecam cumrarhp
06pa3oBaHue KOPEIIKOB IIePBBIM TOAOM JKH3HH,
TO OAHOAETHHE CesSHIIbI PAcCMaTPHBAIOTCA KaK
PacTeHHs BTOPOTO TOAQ KH3HH.

Odnosremnue cesnyvt (pacTeHus BTOPOro
ropa xusHM). B mocaepHeit Aexape ampeas
MOSIBASIIOTCS.  TIPUKOPHEBbIE AMCTbS, 3aYaTKH
KOTOPBIX OBIAH 3AAOXKEHBI €lle B CeMeHIL
OHeprusl NPOPACTaHHS AOBOABHO BBICOKAS:
n3 40 ceMSH eXEAHEBHO  IIOSBASIOTCS
6-11 BcxopoB. Ilepmoa mpopacTaHHS AAHTCS
18-22 ama. Ilpu mpopacTraHuM CHavaAa
HOSIBASIETCSI AyTOOOPA3HO M3OTHYTHIH YeperoK
AWCTa, 3aTeM OH PACIpSMASETCS U BHIHOCHT Ha
ITOBEPXHOCTDb CBEPHYTbIE AUCTOBBIE ITAACTHHKHL.
Auctpsi B HadaAe Masi HMeEIOT He(OoAbIue
pasmepsl. CpeaHss AAMHA ¥ ITHPUHA AHCTOBBIX
[IAACTHHOK cocTaBasieT: y P anomala — 2,5X3 cm,
P. tenuifolia — 1,5%2 cm, P. hybrida — 1x1,5 cm.
PocT AMCTbEB TPOAOAKACTCS AO TIEPBOH ACKAADI
HIOAS, KOTAQ PasMepbl UX YBEAMUMBAIOTCS AO
4x5 cMm, 2%2,5 cm u 1,8%2,3 cM COOTBETCTBEHHO.
AucTpsi OOBIKHOBEHHO OTMHPAIOT M 3aChIXAIOT
B KOHIje aBI'ycTa — Hadaae ceHTs6ps. Ilpu
XOpoIeM YBAQKXHEHHHU IIOSBASETCS OCEHHSSA
OKpacKa, COXPaHSIONIAACS AO KOHIJA Ce30Ha.
Bricora pacTeHnii K KOHITY BereTaIliu B CPeAHEM
cocrasasiet: y P. anomala — 7-8 cm, P. tenuifolia —
3,5-4 cm, P. hybrida — 2-3 cm.

K cepepmHe MIOAS CEMSAOAM HMCTOILTAIOTCS,
3aCBIXalOT M ONAAAIOT BMeCTe C CEeMEHHOH
KOXYpoit. PacTeHus niepexoAsT B I0BEHUABHBIN
stan. K KkoHIfy mepBoro ropa ¢opmMmpyercs
BepXylIeUHas II0OYKa, COCTOSIAs M3 Tpex-
4eThIpeX YeIlyd, AAMHA KOTOPOH COCTaBASET
0,4-0,6 cm. CrebaeBass 4YacTb — IIOA3E€MHASL.
TAaBHBIT KOpeHb B pe3yAbTaTe OIPOOKOBEHHSI
uMeeT OypoBarblit OTTeHOK. CpPeAHSISI AAMHA ero
KoAebaercsi: y P anomala — 7-8 cwm, P. tenuifolia
- 5-5,5 e, P. hybrida — 6-7 cm (Ta6a. 1). On
Pa3BUT 3HAYUTEABHO CHAbHee OOKOBBIX KOPHeT],

IIO3TOMYy Ha3BaH CTepkHeBbIM. K KoHITy
IIepPBOTO IOAA XKM3HU Y IOBEHUABHOTO PACTEHHS
umeerca 1-2 aucra, xopomo cGopMUpoBaHHASL

[OYKAa BO30OHOBAEHMS, TAQBHBI KOPEHb
C  HEMHOTOYHMCAEHHBIMU obpacraromumu
KOPHSIMM.

Asysemnue ceanyvt (pacTeHHs TpeTbero
roaa XusHH). BecHoil o6pasyrorcs auctps (B
upcae 1-2) Ha AAMHHBIX Jyepemkax. AucTbs
prHHee, YeM Yy OAHOAETHHX CesjIHIEB, HO
IO pasMepaM U CTPOEHHIO OTAMYAIOTCS OT
THUIINYHBIX  AHUCTHEB B3POCAOF0 paCTeHHﬂ.
T'AaBHBII OGEr Pa3BUBAETCS U3 3aPOABILIEBOIO
mobera U MMeeT YKOpPOUYEHHbIE MEKAOY3AMSL
BoicoTa pacTeHmil B CpeAHEM COCTaBASIET: Y
P. anomala — 19-20 cwm, P. tenuifolia — 12-14 cm,
P hybrida - 9-11 cm. ThaBHBI KOpeHb
HAIIpaBA€H r€OTPOIIHO, HMeeT BepeTeHOBUAHYIO
¢opmy. AmameTp rAaBHOTO KOPHs B CpeaHeM
cocraBasieT: y P. anomala — 2-2,5 cwm, P. tenuifolia
- 1,5-1,8 e, P hybrida - 1,5-2 cm. Aauna
TAABHOTO KOpHS cocrasaser 9-10 cM, 7-8 cm
n 8-9 cm coorBerctBeHHOo. Ha raasHOM
KOpHe, NPEUMYILIeCTBEHHO B CpPEAHEH YacTH,
PaCIIOAO)KEHBI Pa3BeTBACHHBIE OOKOBbIE KOPHH
B umcAe 4-5, pauHa ux — 4,5-5 cm.

Tpexaemnue ceanyvr (deTBepTHIL TOA
)KI/I3HI/I). BepxymeqHasl II04YKa TPOI‘aeTCS{ B
POCT 1 06pasyeT HAA3EMHBIN CTeheAb TAABHOTO
HOGeFa C YAAMHEHHBIMH MEXAOY3AMSIMH U
AByMS-TpeMsi  AUCTbSIMH.  IAaBHBIN nober
HOAUIUKANYECKHI, HAPACTAET MOHOIIOAMAABHO.
Bsicora pacreHmit cocraBasier: y P. anomala
— 35 cm, P. tenuifolia — 22 cm, P. hybrida —
16 oM. K KoHITy BereTallMOHHOTO IIepHOAA
CTaHOBHTCSI XOPOIIO Pa3AHYUMBIM KOpPHEBHIIIE.
HeKOTOpre KOPHI/I HAQUYMHAIOT yTOA]J.IaTbC}I u
HAXOASTCSL B HAYAABHOM CTaAMH OOpa3OBaHUSL
KOpHeBbIX KayOHe#. CHcTeMa TAaBHOTO KOPHS
YBEAUUYMBAETCSI B pasMepax: TAABHBIA KOpEHb
yroamaercs y P. anomala a0 3 cm, y P. tenuifolia
A0 2,3 cM B AMaMeTpe, AOCTHUTAeT AAMHbBI
1,S§ oM u 10 cm coorBeTcTBeHHO. HOKOBBIE
KOPHH YTOAIIlEHbl B 3HAYUTEABHON CTeIleHH
(A0 0,8 cM B AMaMeTpe), UMEIOT PA3HYIO AAUHY
(8-10 cMm), rycro mOKpBHITBI O6pacTaomUMH
KOpHﬂMH, COCpeAOTO‘IeHHbIMI/I TAAaBHBIM
06pa3oM B HIDKHell yacTu KopHeil. ITo cTemnenu
PAaCcCeYeHHOCTH  AHCTbS COOTBETCTBYIOT
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Taba. 1. BI/IOMeTPI/I'-IeCKl/[e TIOKA3aTEAN CESHIIEB ITMOHA PA3AMHOI'O BO3pacTa.

Table 1. Biometrical features of peony seedlings of different ages.

Pasmep AUCTOBO#M MAACTHHKH, CM

PasMepr TAABHOT'O KOPHs, CM

Bu Bospacr BricoTa Y R Y

CesHIEeB crebas, cM pea pea pea AMaMeTp
AAWIHA MIMpUHA AAUHA

P. anomala OAHOAETHHE 7,0-8,1 3,5-4,0 4,5-5,2 7,0-8,2 0,6-0,8
AByACTHHE 19,0-20,2 7,5-8,5 10,0-11,2 9,0-10,2 2,02,5
TpeXAeTHHe 34,2-35,0 11,2-12,3 13,3-14,1 11,5-12,0 2,8-3,1

P. tenuifolia OAHOAETHHE 3,5-4,2 1,5-2,0 2,0-2,5 5,0-5,5 0,4-0,6
AByA€THIE 12,1-14,0 4,0-4,5 52-5,8 7,0-8,0 1,5-1,8
Tpexaerime 21,3221 6,5-7,1 8,0-8,5 10,0-10,5 2,0-2,3

P hybrida OAHOAETHHE 2,0-3,3 1,5-1,8 1,8-2,3 6,0-7,0 0,3-0,5
ABYAETHUE 9,1-11,2 2,0-2,5 3,5-4,2 8,0-9,0 1,5-1,6
TpeXAeTHHe 15,0-16,2 5,0-5,5 6,0-7,2 10,5-11,2 1,8-2,2

B3POCABIM pAaCTEHMsM, HO MeHbIIe HX IIO
pasmepam (PEYT 1 MurOoHOBA 2012).

C obpa3zoBanmeM TAaBHOro mobera ¢
AAUHHBIMH MEXAOY3AUSMH M  IIPHAATOYHBIX
KOpHell Ha KOPHEBUILE PACTEHHUSI IIEPEXOAST B
MMMATy pHbIi1 9Tart. OHU HECYT YepThI BAPOCABIX
pacTeHmil, HO MeHblle HX IO pasMepam.
OT  IOBEHHABHBIX DACTEHHI  OTAMYAOTCS
HAAMYMEM CTEOAS M YAAMHEHHDIX MEXKAOY3AMIL,
foAree KPYNHBIMH pasMepaMH AUCTbEB U
KOpHe#l, GOAbLIENl PACCEYeHHOCTBIO AMCTBEB.
HyXHO 3aMeTHTb, YTO CpeAM HAGAIOAAEMBIX
obvexros (P anomala u P tenuifolia) wna
AQHHON CTapAUM pa3BUTHS [PUCYTCTBOBAAH
0co6¥, BCTyNHBIIME B I€HEPATUBHBIA IIEPUOA
(nabaropanocw eaunuunoe nserenue) (PEVT U
MuroHOBA 2011).

3akAroueHnue

Takum 06pasoM, y HU3YYEHHBIX BUAOB
(P. anomala, P. tenuifolia n P. hybrida) onucanst
HaYaAbHbIE IIEPUOABL M BO3PACTHbIE COCTOSHUSL.
Hamu oTMeueHO, 4YTO OHTOreHeTHYeCKHil
MOporeHes BHMAOB IIMOHA MMEET MHOIO
crenudUIecKuX — OCOOEHHOCTEN,  KOTOpbIe
HeOOXOAUMO U3Y4aTh B AAAbHEMIIEM.
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Abstract. The results of studies of the initial stages of ontogenesis of rare species of three Paeonia species (P. anomala,
P tenuifolia, P. hybrida) cultivated in Bashkir Cis-Urals conditions are represented.
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IMIOAMBAPUAHTHOCTDb OHTOTEHE3A
CIIOPO®UTOB POLYPODIUM VULGARE L.

JKaHHAI. CUAAEBA

AnnoTanus. Briepsbie aast ciopoduToB paBHOCIOpoBOro mamoporhuka Polypodium vulgare L., npouspacraromero Ha

TEPPUTOPHUAX C PASAUIHBIMH IKOAOTHMYECKUMH YCAOBHAMH, BBIAEACHDI ABA HAATHIIA ITOAMBAPHAHTHOCTH OHTOTIE€HE3a:

CTPYKTYPHI)II;I u AI/[HB.MI/I‘{ECKMI?I.

Karouessie caoBa: Polypodium vulgare, onToreHes, ciopo¢ur, moIyASIys, MOANBAPHAHTHOCTh OHTOTEHe3a

Opaosckuii 2ocydapcmeennuiii ynusepcumem, yr. Komcomoavckas, 95, Opea 302015, Poccus; silaevazhanna@ramblerru

BBeapenne
Ha ceropHSmHuii A€Hb HCCAEAOBAHMUS
OHTOTeHe3a pacTeHu Pa3AUYHBIX

CHCTeMAaTHYeCKUX TIPYIIl IIOKA3bIBAIOT, 4YTO
0COOH OAHOTO U TOTO K€ BHAQ, HAXOASIIHECS B
OAMHAKOBBIX HAM Pa3HBIX YCAOBHSIX OOUTaHIL,
MOTYT HMeTb pa3Hble ITyTH OHTOTeHe3a.
IToAMBapHaHTHOCTD OHTOTEHE3a pacCIIUpseT
AAANTAIlMOHHBIE  BO3MOXXHOCTH  ITOIYASIIIUH
pacTeHUI U OIpeAeAsieT UX YCTOHMYMBOCTb. B
CBeTe M3AOXXEHHOTO, CTAaHOBHUTCS aKTYaAbHBIM
BBISIBAGHHE PA3AMYHBIX ITyTell OHTOTeHe3a
CITIOPOUTOB PABHOCIIOPOBOTO ITAIIOPOTHHKA
Polypodium vulgare L.

P vulgare oburaer B Aecax eBpOIEHCKOM
vyactu P®, Kaskaza, Cpeaneit Asum, 3amapHoi
n Cpepneit Cubupu. 3a mnpepesamu PO
Bcrpevaercst B EBpone, Masoit Asuu, Hpawne,
Snonny, Ha IaBadickux o-Bax, B CeBepHoil
Awmepuxe, B CesepHoit u IOxnoit Appuke n
Ha 0-Be Kepreaen. Pacrenme o6bruHO Beper
SNMPUTHBINA UAM SITUAMTHDIH, pexke — Ha3eMHbIH
006pa3 SKU3HML.

MarepraAbl H METOABI HCCACAOBAHHH

ITonyastuu  cnopoduTOB  HAOPOTHHKA
6b1AM u3ydeHs! B mepuoa ¢ 2008 mo 2013 rr. B
Pa3HbIX YacTSX apeaAa: B ypoudine «YeproBo
ropoaume»  (Kaayswckas ~— obaacts); B

© The Author(s), 2014

ypounme «Yepros crya» (r. [lerposaBoack);
B OKpecTHOCTSX I. Abrkapuno (MockoBckas
06AacTh); B OKpecTHOCTsX moceaka Kpachas
IMoasna (Kpachopapckuit kpait); Ha 6Gepery
osepa Pua (A6xasus).

IIpoBepeHHBIE MCCAGAOBAHMS  IIOKA3aAH,
urto AAast P vulgare, mpomspacraromero Ha
TEePPUTOPUAX C Pa3AMYHBIMHM IKOAOIMYECKHMHU
YCAOBI/ISIMI/I, xapaKTeprI paSHbIe BapI/IaHTbI
OHTOTeHe3a. Brrasaeno ABa HaATHIIA
IIOAMBAPHAHTHOCTH OHTOreHe3a CIIOPOPHUTOB
nanoporauka (JKYKOBA 2011): cTpykrypHbIit

(pasmepHas, Mopdoaorudeckas u
CMOcO60B Pa3MHOXEHUSA) U AMHAMHYECKHIt
(purMoaormueckas u o TeMIam

MIHAVMBHAYAABHOTO Pa3BUTHS).
CrpyKkTypHasi HOANBAapHAHTHOCTD

CrpykTypHasi IOAMBAPHAHTHOCTb B BHAE
pasmepHoii ONpPEeAEAseTCS Ha OCHOBE OLI€HKH
MOIIHOCTH 0CO6el 0 KOAMYeCTBEHHDIM HAU 110
KayeCTBeHHBIM Mpu3HakaM. OHa SpKo BhIpaskeHa
B IIPEeAEAAX KaXKAOH IMOIYASLIUU U IPOSBASETCS
B MMHMATIODH3ALMK  OCOOENl  OTKPBITHIX
MeCTOOOUTAHHMI, OOUTATeACH MEAKHX TpeluH
B CKaAaX ¥ BEPTUKAABHBIX IIOBEPXHOCTEN
IIOPOABL M B 3HAYUTEABHBIX pasMepax PacTeHUN
M3 MECT C ONITUMAAbHbIMU 3HAYEHUIMU BEAYLIHX
9KOAOTHYEeCKHX ¢axTopoB. Tak, Hampumep,
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y ocobell KaBKa3CKUX IIONYASLIUI, BEAYIIHX
ONUQUTHBIA U NeTPOPUTHBIA 00pa3 >KU3HH,
IIPOM3PACTAIOMHUX B YCAOBHUSAX AOCTaTOYHOTO
MHHEPAAbHOTO IIMTAHHS M YBAQKHEHHUS, AAMHA
BauM cocTaBAsAa B cpepHeM or 1811 oM
(6eper o03. Puma) ao 23,75 cm (oxpecrHOCTH
n. Kpacuas IToasna). Bmecre ¢ Tem, HafiaeHbi
PacTeHHs 3TOTO Ke BO3PACTa, ¥ KOTOPBIX AAMHA
Bauil epBa AocTHrasa 7,6 cm (OKpecTHOCTH L.
Kpacuas IToasna) u 9,6 cm (6eper os. Purra).
OTH pacTeHMS NPOM3PACTAAU B HEOOABIINX
TPeIMHKAaX M PacCeAMHAX CKAA C MAABIM
KOAMYecTBOM rymyca (xasmodursl). Takas
pasMepHas AupdepeHIHAUA  CIIOPOPUTOB
HabAIOAAAACD B ImpeAeAax KaKAOW H3y4eHHOMU
TIOITYASIIIHH.

A.A. XykoBa (1995) BeipeasieT 2 mMoayca
mopporozuneckoi noAusapuanmuocmu:
1) CMEHa aATOPUTMOB AudepeHIuanuu
3a4aTKOB (QUTOMEPOB KOHYCa HAPACTAHMS HAM
HX OAEMEHTOB; 2) M3MEHEHHe 4YHCAA TOYeK
pocra mofera MAM KOPHS H, CAGAOBATEABHO, —
HMHTEHCHBHOCTHU BETBACHIIL.

B xaxxp01 MOITyAAITIM MOXXHO OTMETHTD 3TU
ABa MOAYCa, KOTOpBIE UeTKO IPOSIBASIOTCS B
OHTOTeHe3e I'eHeThI: IIPOUCXOAUT YCAOKHEHHUe
MOAYAbHOM opranusauuu (AEPKABUHA u 0p.
2011) u, caepoBaTeAbHO, TpaHCHOpMALHA U
CMeHa >KHU3HEHHBIX (POpM; SIPKO IIPOSBASETCS
rerepoOAACTHs; KpoOMe TOro, B IIpoliecce
MHAMBHAYAAbHOTO Pa3BUTHS yBEAWIHBAETCS
YHCAO TOYEK pOCTa HAa PHU3OMeE, ITO MOXKHO
HAOAIOAATD B PEIPOAYKTHBHOM  IIEPHOAE,
KOTAQ 3aKAAABIBAIOTCA M PACTYT PH3OMBI, a Ha
MTOCACAYIOIIHX TAMaX PA3BUTHUS P OHCXOAHUT UX
MTAPTUKYASIIHSL

Pasmepnas u MopdoAormyeckas
ITOAMBAPUAHTHOCTH IIPOSIBASIIOTCSI HE TOABKO B
BAPHATHBHOCTU Pa3MepoB, $OPM IAACTHHOK,
HO ¥ cerMeHTOB Bamii. Tak, MoppomeTpHyeckue
ITOKA3aTeAN MAACTHHOK BAaHH Y CIIOPOHOCSIIUX
ocobeit, oburaromux B ypounme <«Yepros
Crya>, OKa3aAHCh HIKE, YeM Y IIPEACTaBUTeAL
U3 APYTHX TeOTrpaduuecKuX  ITOIYASIIIUH.
OTanvaroTcst OHM ¥ 1O PpOpMe MAACTHHKH: OHa
YKOpOYeHa, CerMeHThl IIMPOKO 3aKPYyTAEHBL
OrTa ke KapTHHA HAOAIOAQETCS Y BCEX CeBEPHBIX
U BBICOKOTOPHBIX momyasumit P vulgare
(AEPKABHHA 2006). Taxyio ¢popmy P. vulgare

paccmarpuBator Kak P vulgare f. rotundatum
Milde (Pommn 1913).

CoraacHO  HaIIUM  KCCAEAOBAHHSAM B
IpeAaeAax IOMYASIIUA B OKPECTHOCTSX O3.
Punja maacTMHKM Bamil y CpeAHEBO3PACTHBIX
CHOPO(l)I/ITOB HMEAN 3HAYUTEADHYIO AAHHY
nu H€60AI)HIY}0 H.H/IPI/IHY, 4qTo BITIOAHE
COOTBETCTBYeT BbipeAeHHOH A.B. ®OMUHBIM
(1913) P. vulgare f. angustum Fomin (18-20 cm
AA., 3-4 cm mmp.) (CUAAEBA 2012).

Kpome osTOro, mo ¢opme mAACTHHOK u
CerMeHTOB Bamil pasHsTcs M ocobu P. vulgare,
Bepymue SMUPHUTHBIA U MeTPOPUTHbIM o6pa3
KUSHH. OTH OCOOEHHOCTH  IIPOCAEKEHBI
HAMH y OK3eMIASPOB B OKPeCTHOCTSX IL
Kpacmas IloasHa. OmnmdurHbie  PopMEI
06AaAaIOT KPYHHI)IMI/I, YAANHEHHBIMH BasIMU 1
[OCTEIIeHHO 3a0CTPEHHBIMH, bOAee MAM MeHee
IIMABYATBIMHU 110 KPaﬂM CerMeHTaMu — q)OpMa
P vulgare f. attenuatum Milde (domun 1913).
ITerpoduTs xKe XapaKTePUIYIOTCS
PaCIIHpSIONeicss K OCHOBAHUIO ITAACTHHKOI],
Ha BeryH.IKe C  AAUHHBIM BaOCTpeHHbIM
KOHEYHBIM CEerMEHTOM. dro dopma
coorserctByer P wvulgare f. commune Milde
(©omuH 1913). Ora xe dpopma Bauil OTMedeHA
AASL TIeTPOQUTHBIX 0CO0eil B OKPeCTHOCTSX
I. AptkapuHo u B ypouume <«depToBO
Topoaume>» (CUAAEBA 2012).

B roxHOM M cpeaHeM 4YacTsAX apeasa B
npepeAax PaOHOB UCCAGAOBAHHUSA CIIOPOQUTHI
P vulgare xapaxkTepuU3yIOTCSI 3HAYHTEABHOM
MOIIHOCTBIO BereTaTUBHbIX OpTaHOB,
BBICOKOM CKOPOCTBIO POCTa M HMOTEHIJHAABHOM
CIIOCOGHOCTBIO K BETETATUBHOMY M CIIOPOBOMY
pasMHOXeHHIO. PacreHus >xe, oOuTaoIye
Ha TPaHHIAX CBOErO IKOAOTHYECKOro apeasa
(ceBepHbIE MOMYASIIUH, KaK U BHICOKOTOPHbIE),
OTAMYAET HH3Kas CKOPOCTD pocra,
HeBBICOKHE MOPPOMETPHYECKHEe IIOKA3ATEAH
BereTaTUBHOM cdepsl. [10-BHAMMOMY, HAXOASCH
B 9KCTPEMAABHBIX  YCAOBHSX  OOHTaHHS,
OHH BBIHY>XAGHBI 9KOHOMHTb PEeCYPCBHI AAS
IPOLIECCOB, 00eCIIeYNBAIONINX YCTONIUBOCTD U
MEPCIEKTUBHOCTD PAa3BUTHA UX IOITYASIIUAM.

Iloausapuanmuocme  no  cnocobam
PAa3MHOINCEHUs. BBIPKAETCS B TOM, 4TO B
OpeAeAaX KaKAOM U3YYEHHOH  IIONMYASILIUH
COYeTAIOTCS  CIOPOBOE M BereTaTHBHOE
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pasMHOXeHHe. AaHHBIE  TIpomleccRl B
COBOKYIIHOCTH O0€eCIeYHBAIOT YCTOMIMBOCTD
U AaAbHeimee cymecrsoBaHue BuAA. OpHaxo

COOTHOIIIEHHE CIIOCOOOB  CaMOIOAAEPIKAHI
B PasHBIX TOITYASIITHSAX Pa3HHAOCE:
AOMHHHDPOBAaHHE CIIOPOBOTO  Pa3MHOMKEHI

SIPKO BBIPOKEHO y KABKA3CKUX IOIYASLUI, a
BereTaTHBHOE Pa3MHOXKEHHEe IIPe0bAAAAAO HAA
CIIOPOBBIM y 0c0b€el, OOUTAIOINX B CEBEPHOM
vactu apeara (ypoumme <«Yepros Crya»),
9TO MOXKHO CBS3aThb C HeOAArOIPHATHBIMU
YCAOBISIME AASL IIPOPACTAHMS CIIOP M HUBKOM
BBDKHBAE€MOCTBIO IIPOPOCTKOB M FOBEHHABHBIX
pacrenum.

TakuM 00pasoM, B IIpepeAax KaKAOM
nomyasuu P vulgare MOXHO OOGHApYXHUTH
pacTeHMs KaK BETreTaTUBHOIO IPOHCXOXKAEHIS
(pamers1), Tak u cmoposoro (reHeTsi).
CooTHomeHre 9THX ABYX TIpymI ocobeil B
KaXXAOH reorpaduyueckoil NOMyASLUH Pa3AMIHO
U 3aBHCUT OT AOHMOTHYECKHX U OHOTHYECKHX
($aKTOPOB, ONPEACASIIOIIUX YCIIEMHOCTb TOTO
HAM MHOTO CIIOCO0a CAMOIIOAAEPIKAHIISL.

AHH&MK‘ICCK&H IMOAMBAPHAHTHOCTD

AMHaMuYeckasi IIOAMBAapUAHTHOCTb — I3TO
NnoOAUBAPUAHMHOCMb NO Mmemnam passumus,
NMpOSBASIOASACA B Pa3HOM  CKOPOCTH
HHAVBHAYAABHOTO  pasBuTus ocobeit. Tax,
HaIrpuMmep, y HEKOTOPBIX BHUPIrUHHUADBHDBIX
pacTeHnil B mOIyasnuu Ha 6epery o3. Puma
yCAOBHBIF Bo3pacT pocturas 20-21-ro roaa, B
TO BpeMs KaK B APYTHUX AOKYCaX OH COCTaBASIA
12-16 per.

Takyio ’Kke KAapTHHY HAOAIOAAAH M AAS
MoMyAsuyU B ypouuie «Ieproso Topoaume>,
rae OOHapy)XeHBI HMMATypHble ocobu 12-Tu
ACTHETO BO3pacTa, IIPH CPeAHEM BO3pacTe
— 3-7 aer. HaiipeHbl BUPTMHUAbHbBIE ocobu
BO3pacToM A0 20 AeT, mpu CpeAHeM BO3pacTe —
12-16 aer. Kak mpaBuao, aTu 0cobu obuTaor
B TIOCEAGHHSAX C BBICOKOH IIAOTHOCTBIO
(a0 40 ocobeit ma 1 m?). Takum o6pasom,
At Powvulgare w3 pasHeix reorpadmdeckux
IOITYASIIIUA XapaKTepHa 3aAep>KKA Pa3BUTHA B
IIpereHepaTUBHOM IIEPHOAE: B MMMATYPHOM U
BUPIHHUABHOM OHTOTCHETHYECKUX COCTOSHIUSX
(xaacc — samedrennoe passumue).

B ypounme «Yepros Crya>» ObIAM HAAEHBL
ocobu, obraparompe COpycaMH Ha Bailix,
HAaIIOMHWHAKINUX I10 q)OPMe Balu HMMaTyPHBIX
pacrenuil. Ha 0CHOBaHMU 9TOTO IIpeATIoAarae,
9TO y 0CO6ell 3TOH IONMYASLIUK, BO3MOXKHO
yckopenHoe passumue C BBIIAAGHHEM OAHOTO
PAU HECKOABKHX OHTOTEHETHYECKUX COCTOSHUM
(1OBEHUMABHOTO U UMMATYPHOTO).

Pummoasozuueckas nosusapuanmmuocmo
BBIPAXKAETCS B CABUIAX PHUTMOB CE30HHOIO
passurus. Ilokasamo, uro P wvulgare -
BEYHO3EACHOE  pAaCTeHHe, C  ACHHXPOHHO
pasBepTHIBAIOMMUMUCS BaiiamMu (Ha 6GOKOBBIX
pH30Max  CpPeAHeBO3PACTHON ocobu  Baiu
PasBepTHIBAIOTCS Ha 2-0 HeAeAb IIO3)XKe, 4eM Ha
TAQBHOM), KQ)XAQs U3 KOTOPBIX >KHBET GOAbIIe
roaa (AEPXKABUHA 2006).

B wmwxuem wu CpEAHEM TOPHBIX IIOSICAX
3amapHoro 3akaBkasbs Baniu P, vulgare HAYMHAIOT
OTpACTaTh BECHOMN B allpeAe Mecslie M PacTyT
AO KOHIIa Masl, IIPHYeM HX POCT He BIIOAHE
CHHXPOHEH: OAHM 3aBHTKHM pPa3BepTHIBAIOTCS
pambire, Apyrue — nospHee (AEPXKABHHA U
[lorunA 1985). Kaxaas Baiis xuBeT 6oaee
ropa — 14-18 mecsues. B BepxHem AecHOM u
CyOAABIIMIICKOM IOSICAX AAUTEABHOCTb JKU3HH
OAHOI Balil cokpaiaercs A0 12-13 mecsnes, ux
BeCeHHee OTPACTAHHE IIPOUCXOAUT APYXXHO U
OTHOCHTEABHO OBICTPO — 32 3-4 HeAeAH, OOBIYHO
B Mae. Takum 06pasoM, 3TOT BBICOKOTOPHBII
BAPUAHT PUTMA POCTA AQeT IIPUMEpP IIepexoAd
OT  BEYHO3EACHOTO  (EHOPUTMOTHIA  C
KBAaHTHPOBAHHBIM POCTOM — K ACTHE3EACHOMY.

ITop06HBIE e TEHACHLUHM H3MEHEeHHs
PUTMOB, T.e. CHHXPOHHM3ALMs K YCKOPEeHHe
OTpacTaHus, HAOAIOAAIOTCS B MONMYASLUH
P. vulgare, 06UTAIOMUX Ha OTKPBITHIX CKAABHBIX
YJaCTKAX, TA€ PACTEHHs 9YaCTO KCIBITHIBAIOT
CTpecCc U3-3a HEAOCTAaTKA BAArM, pe3KHX
[IePEeNasOB TeMIIEpPATyp, Ieperpesa M CYXOCTU
BO3Ayxa. VIHTepecHO, 4TO B IOAOOHBIX YCAOBHAX
y P wvulgare orMedeHBl cAy4am BTOPHYHOIO
[OKOSI, KOTAAQ Baili BOOOINE He OTPaCTaroT
U AAUTeAbHOe Bpems (mo roay u 6oaee)
CIOPOQUTHL  MPEACTABACHBI  MOKOSITMMUCS
B 3E€MAEC pI/IBOMaMH U HE HMEIT HAA3EMHBIX
OpranoB. OTH $aKThl, Kak OBIAO YKa3aHO paHee,
ommucanst F0.A. KoTyxoBbiM (1974) Ha Aatae
u B Kpacnosipckom Kpae u nHabaopasuch
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HU. Ilopunoit B 3amapuoit Cubupu Ha
Canaupckom Kpsixe.

Bo Bcex wu3ydeHHBIX NONYASIMAX HaMU
OTMEYeHa OAHA TeHepalus Bauil, >XXMBYIIUX
foree ropa M ACHHXPOHHOE HX pasBUTHeE.
Pacrenns P. vulgare, oburaromue B ypoumie
«Yepros Crya», xapakrepusylorcsi 0Oosee
YIOPSAOYEHHbIM PUTMOM Pa3BUTHs  BaMil:
OHM pa3BEepPTHIBAIOTCA APYXHO, 3aKAAAKA MU
CO3peBaHHE COPYCOB IIPOHCXOAST  OBICTPO
U OAHOBPEMEHHO. ApPYTMMU CAOBaMH, Ha
CEBEPHOI I'PaHULe apeasa 0COOH UMEIOT TaKOM
)K€ PUTM pa3BUTHUS, KaK U BBICOKOTOPHBbIE
pactenmusa.  Ilo-BupmMOMY,  9KCTpeMaAbHBIE
ycaoBus  cpeabl  (KOpoTkoe — XOAOAHOe
AeT0) MO6YXAAIOT BHA CHHXPOHH3HPOBATH
PUTM  CE30HHOTO pa3BUTHA. OTO  CAYXHUT
CTAOHAUBHUPYIOIIM GAKTOPOM AASL COXPAHEHISI
MOITYASIIIAN U AAADHEHIIEro e€ pa3BUTH.
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POLYVARIANTNESS OF ONTHOGENESIS OF POLYPODIUM VULGARE L. SPOROPHYTES

ZHANNA G. SILAYEVA

Abstract. The two main types of onthogenetical polyvariantness (structural and dynamical) for isosporous fern

Polypodium vulgare L. which grows on the territories with different ecological conditions have been studied and described

at the first time.

Key words: Polypodium vulgare, ontogenesis, sporophyte, population, onthogenetical polyvariantness

Oryol State University, Komsomoskaya str. 95, 302015 Oryol; silaevazhanna@rambler.ru
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PACTUTEADHOCTDb HE®TE3ATPA3HEHHDBIX CEPO-
BYPBIX ITOYB ABIIEPOHA U ITEPCITEKTHBbI
OYHUIEHUA 3TUX TEPPUTOPUI

IapmAH ITAMUAOB ¥, AcuM ABAYAAAEB !, IBPATUM A3130B %, [TuPBEPAU CAMEAOB *

AHHOTaI[PUI. B PE3YyAbTATE IIPOBEACHHDBIX ITOYBEHHO-IKOAOTHMYECKUX HCCAeAOBaHI/IfI OIPEAEAEH KU OXapaKTE€PHU30BaH

BI/IAOBOf[ COoCTaB PaCTeHI/Iﬂ, PacOopoOCTPaHEHHBIX Ha 3arpAI3BHEHHDIX TEPPUTOPHAX A6mep0Ha. Ol'[p €ACACHBI BUADBI paCTeHI/[fl,

CII0CO 6HbIe TIOrAOINATb M AKKYMYAHMPOBATD TSDKEADBIE METAAADI 1 PAAMOHYKAMADL.

Karouessie caoBa: Agropyron elongatum, Amaranthus retroflexus, Thlaspi ochroleucum, cepo-6ypble IOYBBI, IKOAOTHYECKHI

MOHHUTOPHHI
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2 Uncmumym Bomanuxu Hayuonarvnoii Axademuu Hayx Asep6aiidncana, Badamdapckoe wocce, 40, 2. Baxy, AZ1073,

Asepbatidnan; ibrahim.azizov47 @gmail.com
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CrabuabHast KHUBHEAESTEABHOCTD
Ha3eMHbIX 3KOCHCTEM, B KOTOPBIX IPOUCXOAAT
CAOXKHbIE IIPOIIeCChI TpaHcPopMaLUK
OpPraHOMUHEPAABHBIX ~BEIeCTB U  JHEepruy,
Ha KaXXAOM TpOPHMYECKOM YpOBHE IHIIeBOI
IlemM B 3HAYUTEABHOM  CTeNeHH  3aBHCHUT
oT a¢pexTuBHOTO $YHKIIMOHUPOBAHMSA

MOYBEHHOro MokpoBa. IlocTymaromue B 1mousy
TEXHOTEHHbIEe BEIleCTBa ¥ MX AKTUBHAS OMHCCHUS
IMPUBOAMT K  3HAYUTEABHOMY  ITOAABAEHUIO
6MOAOTMYECKUX IIPOLIECCOB, U3MEHEHHIO PH3UKO-
XUMMYECKMX  CBOMCTB, CHIDKEHHIO TEMIIOB
ryMycOoOOpasoBaHMS U IIOTEPH IOYBEHHOIO
maopopoars. Kak mpasmao, caepcTBHEM Takoro
TEXHOT@HHOTO BO3ACHCTBHSA ABASIETCS YACTUYHOE.,
a MHOTAQ U MOAHOE HapyIIeHUs! 9KOAOTMYECKUX
$yHKIIMIT cCaMOl ITOYBBL

CaeayeT OTMETUTb, 4YTO QAHTPOIIOTEHHOE
(TexnorenHoe) BO3AEHCTBUE BBI3bIBAET
3HAYUTEAbHbIE HETaTHUBHBIE TIOCAEACTBUS M
M3y4YaTh MX CAEAyeT KOMIIAEKCHO, C YYETOM
HE  TOABKO  KOHKPETHBIX  PerdOHAAbHBIX
ocobeHHOCTeH, HO u Ppe3yAbTaTOB
HMCCACAOBAHMI HMMEIOIIMXCSA B MUPOBOM HayKe.
Ilo Mepe BoO3pacTaHHMsA  aHTPOIOT€HHOH
Harpyskyd Ha IIOYBY, OHU TEpSIOT MPHUCylue
eif 9KOAOTHYeCKHe QYHKIHH, U HaOAI0AQeTCs

© The Author(s), 2014

CHIDKeHHe HPOAYKTHBHOCTH, yTpaTa
QUABTPAIIMOHHON  CIIOCOOHOCTH, —CHIDKEHHe
CpeA0OOpasylolieil POAM, MPOMCXOAUT TaKKe
yBeAMdYeHHe  IIAOIAAeH  ACrPAAMPOBAHHBIX
3eMeAb, YHHIYTOXeHHe IIOYBEHHO-
PaCTUTeABHOTO MHOKpoBa. Bce aTO BhI3bIBaeT
HEOOXOAMMOCTh ~ IIOAPOOHOTO  HM3ydeHHs
IPOLIECCOB  pereHepanui  OHOreoneHO30B B
HOCT-TeXHOT€HHBIX AQHATIA(TAX.

BHacrosmee BpeMs1 HeTb U HEPTEIIP OAYKTHI
SIBASIFOTCSL OCHOBHBIMH 3arpsI3HHTEASIMH I10YB.
AOCTaTOYHO  CHABHO  3arpsA3HEHbl  IIOYBBI,
OpHACTAIONMEe K  HeTAHBIM  CKBaXKHMHAM,
He(pTe3aAMBHBIM CTaHIUAM, B MECTaX Pa3AMBA
HepTH M Ap. AAS OIGHKHM BAUSHMSA ITHUX
HOAAIOTAHTOB HA IOYBBI BHAYAAE OIPEACASAH
$uroTokcHaHOCTS (MO IPOpAcTaHMIO CeMSH
AbHA, PXKH), KHCAOTHO-OCHOBHBIE CBOMCTBA, UX
0y$epHOCTD ¥ AHIIb IIOCAE ITOTO IIPEAAATAAUCH
PasAMYHbIe PEKYABTHBAIIMOHHbIE MEpPOIPUSATUL
(OBuHOB U IInuc 2004).

B pesyabrare TeXHOAOIMYECKHX IIPOIIECCOB B
HOYBY IIOCTYMAIOT PA3HOOOPA3HbIe COCAMHEHNMS
TSDKEABIX METAAAOB U PAAHOAKTHBHBIX BEIeCTB,
KOTOpbIe CIIOCOOHBI CYIECTBEHHO HAPYIIATh
JKU3HEACSTEABHOCTb TPUPOAHBIX 9KOCHCTEM.
IlosToMy, AAS  OLEHKH  9KOAOTHYECKOTO



240

MODERN PHYTOMORPHOLOGY 6 (2014)

Taba. 1. HPeACTaBI/[TeAI/I (I)AOPBI, PaCpoCTpaHEeHHbIE Ha TEXHOI'€HHO-3aI' PSISHEHHDIX YIaCTKaxX AGIHEPOHEL

Table 1. The representatives of flora extended on polluted sites of Absheron.

AarvHCKUe Ha3BaHUS

PYCCKI/[e Ha3BaHUA

Aeluropus littorasis Tzvelev

Lolium rigidum (Hook.f.) E.B.Alexeev
Elytrigia elongatiformis (Drobow) Nevski
Avena eriantha Durieu

Medicago sativa L.

Glycyrrhiza glabra L.

Salsola dendroides Pall.

Artemisia scoparia Waldst. et Kitam.
Kochia prostrata (L.) Schrad.

Phragmites australis (Cav.) Trin. ex Steud.
Cynodon dactylon (L.) Pers.

Typha angustifolia L.

Alhagi pseudalhagi (M. Bieb.) Desv. ex B. Keller & Shap.
Trifolium repens L.

Festuca rubra L.

Amaranthus retroflexus L.

Agropyron elongatum (Host) P.Beauv.
Bromopsis riparia (Rehmann) Holub
Phleum phleoides (L.) H.Karst.

Juncus acutus L.

Beckmannia eruciformis (L.) Host

TpubpexHUI;A COAOHYAKOBAS
ITaeBea sxecTKUI

ITb1peit mpoAOATOBATBII

OBec BOAOCHCTBII

AronjepHa moceBHast

Coaopxa

CoasiHKa AepeBOBHAHAS
IToAbHD MeTeABYaTast
[pyrHax

TpPOCTHHK OOBIKHOBEHHBII
Bepmyackas Tpasa

Poros yskoaucTHbIit
Bep6aroxkast KOAIOUKA OOBIKHOBEHHAS
Kaesep 6easrit

OBcsiHMITa KpacHast

AMapaHT 3aIpOKKMHY ThIN
ITb1peit yAAMHEHHbIT
Kocrpern 6eperosoit
TumodeeBka crenHas
Koarounit nuk

Tomu Tpasa

COCTOSIHUS 3aTrPA3HEHHBIX M AeIrPaAMpPOBAHHbBIX
MOYB  BCe  vYamle IPHUMEHSIOT  METOADI
6uorecTupoBanus (peaKluu OPraHU3MOB Ha
3arps3HSIONIME OTXOABL), IPEAYCMATPHBAIOIINe
HCITOAB30BAHHUS OHOAOTHYECKHX TecT-
obbekToB  (pacTeHuil,  6ecCrIO3BOHOYHBIX,
MHKPOOPTaHU3MOB) u3 Pa3AMIHBIX
CHCTeMaTHYeCKHUX TPYTII U Ha HHAUBHAYAAbHOM
ypoBHe ux opranusanuu (BAKHHA u dp. 2004).

C oroit TOuYKM 3peHHs mpobaema
TEXHOTeHHOTO 3arpsA3HeHus IOYB
€CTeCTBEHHDIX AAHAIIAQTOB MPHUAETAOIINX K
IIPOMBIIIACHHBIM IIPEAIIPUATUAM B HacTosIee
BpeMsI IpUOOpeTaeT OOABLIYI0 AKTYAABHOCTD B
CBSI3M C PE3KHMM YXYAIIEHHEM 3KOAOTHIECKOTO
COCTOSIHUSL OKpy»Karomer cpeabl. OCHOBHBIME
HCTOYHUKAMU 3arps3HAIONIMX BEIeCTB IIPH
3TOM SBASIOTCS (QOPMHPYIOIHECS LeHTPhI
HAKOTIAGHHS KAHIIEPOTEHHbIX KOMIIOHEHTOB
C MOUIHBIMH MHUTPAIlUOHHBIMH  ITOTOKAMH.

Y‘II/ITbIBaﬂ, YTO IIOYBA SBASICTCA OAHHM H3
TAABHBIX AKKYMYASITOPOB 3arpA3HAIOMINX
BEIIE€CTB, TO CTAHOBUTCA BE€CbMa OYECBHAHDBIM,
KaK 9TH BeEIIECTBa Y€peE3 Tpoq)I/I‘{eCKI/Ie CBA3H

IOCTYIAIOT B >KMBble OPTAaHU3MBI, HapyIIas
¢yHKIIMOHMpPOBaHHIE TIMITeBbIX nemneit
9KOAOTUYECKOM IIHPAMUABL

HccaepoBaHMsa TNIPOBOAMAMCH HAMH  Ha

npuMepe cepo-OypeIx MO4YB  A6IIEpOHCKOIO
IIOAYyOCTPOBa, AASl  KOTOPOIO  XapakTepeH
YMepeHHO-TEMAbIH, CyOTpOIIMYEeCKI,
IIOAYTIyCTHIHHBIN KAUMAT. J0AOBasi KOAMYECTBO
BBIMABIIUX OCAAKOB AO0XoAUT A0 150-300
MM, C HHU3KUM KO3QQPUIIMEHTOM YBAAKHEHHS
-  K¥%-0,3-0,S. CymmapHas Temmeparypa
Boimre 10°C cocraBaster — 4560°C. Beanuunna
UCMApAeMOCTH  BAard  3HAUUTEAbHAs U
nsMensierca  Mexxay 1000-2000 MM, dro
C03A28T  ycAOBHA  AeUINTA  YBADKHEHHS
(BoAOBYEB 1963).
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CpeaHeropoBasi  Temmeparypa  BO3AyXa
BapbpUpyeT B mpepeAax 13,5-15,0°C
camass  HM3Kasi  Temmeparypa  2,6-3,8°C

HabAIOAQeTCsI B sIHBape, a caMasl BBICOKAs
25,6-26,8°C, mmkoBast 40-43°C, ormeuaercs
B HIOAe-aBrycTe) (IMuXAMHCKUK U
MAAAT-3AAE 1968). YpoBeHD IPyHTOBBIX BOA
npu ux MuHepaausaruu 2,5-3,0r/A xoaebaercs
B mpeaerax 2-7 M, POPMUPYeTCS ITH IIOYBbI
TOA €CTECTBEHHOI PaCTHTEABHOCTBIO (ITOABIHD,
BepOAIOXKbSI  KOAIOUKA, KaparaH, COASIHKH,
ademepbl) ¢ HU3KOI HAA3EMHOI PUTOMACCOI —
3-101/ra (AAUEB 1978).

Cepo-6ypble  TOYBBI  pasBUBAIOTCS  HA
PA3AMYHBIX  IIOYBOOOPASYIOIHUX  IOPOAAX
COACHOCHBIX (B OCHOBHOM THMIICOHOCHBIX)
TPETHYHbIX ~TAMHAX (M TIPOAYKTaX  HX

BbIBeTpI/IBaHI/IH), IIO9TOMY MEXaHHYE€CKHX COCTaB
Y TaKHX II0YB I'AI/IHI/ICTO-TSI)KeAO-CyFAI/IHPICTbel;
Ha ITAOTHBIX H3BECTHAKAX, HWHOTAA II€CYaHO-

PpakymedHoM MaTe€pHuaAe€ C  CYTAHMHHCTDBIM,
CYTAMHHCTO CynecyaHbIM MEXaHUYECCKHUM
COCTaBOM.

AHTpOIIOTeHHAS ASTEABHOCTD CYILIECTBEHHbBIM
06pa3soM M3MeHHAA2 MHOTHE OCOGEHHOCTH Cepo-
6ypbIX [10YB, 3HAYNTEABHAS YaCTb M3 HUX (BAOAD
Camyp-A6IIEpPOHCKOTO  KaHAAQ)  MIMPOKO
WCIIOAB3YIOTCS. B CEAbCKOXOBSIICTBEHHOM

[IPOU3BOACTBE, OAHAKO OOABIINE IIAOLIAAU
3THX 3€MeAb, IIOABEPTHYTble TEXHOTEHHOMY
(nedraHOMY 3arps3HEHMIO, TpebyIoT

BCECTOPOHHETO HX M3y4YeHHs U IOCAEAyHOUIeln
pexyabrusanuu (CAAAEB u dp. 2012).

IIpoBepéHHbII 9KOAOTUYECKHIA
MOHHTOPHUHT CepO-OyphIX MOYB C Pa3AMYHOMN
CTeIeHbIO 3aCOAeHUS, AQHTPOIIOTEeHHOH
HAarpyskoid, a Takke O9KCIepHMeHTaAbHbIe
HCCAEAOBAHUS IOKa3aAW, YTO HEKOTOpbIe
TeXHOTEHHbIE OTXOABI, B YaCTHOCTH He{Tb
U HeTEIPOAYKTHl 3arpsi3Hsisl IIOYBEHHYIO,
CpeAy pe3KO  U3MEHSAH  OHOXHMUYECKYIO
aKTHBHOCTb, POCT M Ppa3BUTUSl PaCTEHHH,
IyMycOOOPa3OBaHHs, AESITEABHOCTD Pa3AHIHbIX
TPy  MHUKPOJAOPBI M 0GeCro3BOHOYHBIX
xuBoTHbIX  (BABAEKOBA u  dp.  2009;
KaxpaMAHOBA 2001).

Ocobyr0 3HAYMMOCTP B TAKHX CAydasix
nprobperaer 9KOAOTHYECKast OlleHKa
HeTenmpoMBICAOBBIX TeppuTOpHiL. B HacTosmee
BpeMsi Ha AOLIepOHe YYaCTKH 3arps3HEHHbIE
HeQTSIHBIMH OTXOAAMH COCTaBASIIOT Gosee 30

ThIC./Ta, U3 HUX Ooaee 13 Thic. 3aMa3ydeHbl
u 6urymusuposansl. Kpome toro HedrsHble
oTxopbl (0cobeHHO TsDKEAble (paKiuM) U
HepTeIPOMBICAOBBIE BOABI MOLYT BBICTYIATh
B POAM KCTOYHVIKOB 3arpsI3HEHMS Pa3AMYHBIX
TUIIOB II0YB HEeQTSHBIMH  I[IOAAKOTAaHTAMHU,
TDKEABIMM  METAaAAAMH U PAAMOAKTUBHBIMU
semectBamu  (MAMEAOB M AKMMOBA 2003;
YECHOKOB ¥ PEOKTHUCTOBA 2004; AKMMOBA 2005).

Teppuropun TIOABEP)KEHHbIE
He¢Te3arps3HeHNIO0 OTAUYAIOTCS H3PEKEHHOCTDHIO
u CKYAHOCTBIO TPYIIIOBOTO cocTaBa

6ecro3BoHOTHBIX kUBOTHBIX (CAMEAOB 2008).

B mneaoM, Ouoreoxummdeckoe H3ydeHHE
Xapaxrepa 3arpsi3HEHNsI OKpyJKaroIeit
cpeabl  (IIOYB, eCTECTBEHHBIX AAHAIIAPTOB)
- 3TO  KOMIIAEKC  B3aMMOCBS3aHHBDIX,
CHHXPOHHM3HUPOBAHHBIX M TEPPUTOPHAABHO-
COBMEIIEHHBIX HMCCAEAOBAHHI, BKAIOYAIOLIUX
BbISIBAGHME ¥ KOAMYECTBEHHYIO  OLIEHKY
UCTOYHHKOB 3arpsi3HeHus, BBLSIBACHUS
IyTedl MUIPALUH 3arpsASHAIOMX BELIECTB,
U HUX  KOHLUEHTPAUM HA  OTAEABHbIX
OMOreOXMMUIECKUX YPOBHSX, M OIpPEACACHUEe
BOBHHKIIIUX 9KOAOTUYECKUX TOCAEACTBHIL.

HccaepoBanue HedTesarpesHeHHBIX Cepo-
OypBIX IOYB C HCIIOAB3OBAHHMEM CHCTEMHOIO

aHaAW3a TIIPpEAYyCMaTpHUBAIOT KOMIIACKCHBIE
61M09KOAOTHYECKHE 9KCHEPHUMEHTAADHBIE
IIOAXOADBI (MeAbKOAeASIHO‘{HbIe IIOA€BBIC

OMBITBI), 6AATOAAPS KOTOPBIM MOXKHO TIOAYYHTD
Ooaee OOUIMpPHDIE AAHHBIE O OHOAOTMYECKHX
mpoljeccax IOYB 3arpsi3HEHHBIX OHOTOIIOB
U pa3paboTarb Ha HX OCHOBE IpHEMAEMBIE
03AOPOBUTEABHO-OHOpeEMEAHAIMOHHbIE
MepOIIPHUSTHSL.

BaxkHast ~ poAb  IpU  9KOAOTHYECKOM
XapaKTePHUCTHKE 3arpsIBHEHHBIX TePPUTOPHIL
IPUHAAAEKUT AOOPUreHHON (AOpe, TaK Kak
pacTeHusi SBASIOTCS —HauboAee  BaKHBIMU
IPUPOAHBIMU KOMIIOHEHTAMH, YYaCTBYIOLINMHU
B pellleHHH IPOOAEMBI HENTPAAN3ALIMH BPEAHBIX
BO3AEHCTBHI MHAYCTPUAABHOTO IIPOU3BOACTBA
(BAIIMAKOB 1 AYKATHH 2002).

IToaToMy B IIepByI0 OdYepeAb HEOOXOAMMO
H3YYUTh M XapaKTepH30BAaTh BHAOBOM COCTaB
pacTeHuil, BCTpeYaeMbIX Ha 3arpsi3HEHHBIX
TepPUTOPHIX.

B xoAe O9KCmeAMIMIT HAa TeppUTOpPHH
AfGmepoHa  HaMM ~ OIMCAaHBl  PaCTEHUS
npuHapAeskamue K pasubiM Buaa (Taba. 1).
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AKKYMYAI/IPYIOH.IaSI ciocobrHoctp BAkmHA AL, Bapamaa T.B. u Jdp. 2004.
HEKOTOPHIX BHAOB YK€ OIHCAHA B pa60Tax MeTopOAOTHYUECKHE 0CObeHHOCTH OIeHKHU
JKOAOTHYECKOI'o COCTOSIHUA 33FPH3HéHHbIX II04YB

psiaa aBropos. Tak, mokasaHo, uro Amaranthus
hypochondriacus L. wu Agropyron elongatum
(Host) P.Beauv. crnoco6HbI aKKyMyAHpPOBATb
M3 MOYBHI Kapmui, a Festuca rubra L. — nusak
(Taamyams u Taanyauna 2003).

ITpoBeaeHHBIE HAMH HCCAEAOBAHII
nokasaau (CAMEAOB u dp. 2011), uro
Agropyron elongatum, Amaranthus retroflexus L.
u Thlaspi ochroleucum Boiss. et Heldr. cmoco6Hst
HOTAOIIATh M3 IIOYBBI M AKKYMyAHPOBATb
TSDKEABlE  METAAABl U PAAMOHYKAHABL
VcroAb3yst  ecTecTBeHHble  TpodHUecKHe
CBSI3M,  CyIeCTByloIjue B  OMOIleHO3ax
MEeXAY  IOYBEHHBIMH  MUKPOOPraHU3MaMH,
0eCIIO3BOHOYHBIMA U PACTEHUSIMH, MOXKHO
OCYIIeCTBUTb OYHIIEHUIO TEXHOTEHHO
3arpsI3HEHHBIX II0YB.

Paboma svinosmena npu noddepxucke epanma
STCU (npoexm Ne 5921)
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VEGETATION OF THE PETROPOLLUTED GRAY-BROWN SOILS OF ABSHERON AND
CLARIFICATION PERSPECTIVES OF THESE TERRITORIES

ELSHAN SHAMILOV '*, ASIM ABDULLAYEV !, IBRAHIM AZI1ZOV ?, PIRVERDI SAMEDOV 3
) ) )

Abstract. As a result of the conducted soil and ecological researches the specific structure of the plants widespread in
polluted territories of Absheron was defined and characterized. Species of the plants, capable to absorb and accumulate

heavy metals and radionuclides were defined.

Key words: Agropyron elongatum, Amaranthus retroflexus, Thlaspi ochroleucum, gray-brown soils, environmental

monitoring

!Institute of Radiation Problems of National Academy of Sciences of Azerbaijan, B. Vahabzade str. 9, AZ1143 Baku, Azerbaijan;

* elshanshamil@gmail.com

* Institute of Botany of National Academy of Sciences of Azerbaijan, Badamdar Highway 40, AZ1073 Baku, Azerbaijan;

ibrahim.azizov47@gmail.com

* Soil Science and Agrochemistry Institute of Academy of Sciences of Azerbaijan, Mamed Arif str. S, AZ1073 Baku, Azerbaijan;

samed-bio@yandex.ru



Modern Phytomorphology 6: 243-249, 2014

YAK 581.33.2.1:631.525

MOPO®OAOTIA ITUAKY AEAKUX ITPEACTABHUKIB
POAY BILLBERGIA THUNB. (BROMELIACEAE JUSS.)

TeETIHA KOAOMIELD

Anoranist. 3a aomomororo csitaosoro (CM) Ta ckaxysasbHoro eaextponroro (CEM) MikpockomiB AocAipxeHo
MOPOAOTil0 MMAKOBUX 3epeH YOTHPbOX BUAIB poay Billbergia: B. pyramidalis, B. saundersii, B. vittata Ta B. zebrina.
HaBepena peTasbHa MOPQOAOriYHA XapaKTePHCTHKA MMHMAKOBHMX 3epeH. BipMiueHO, 1[0 IIHAKOBi 3epHA IPEeACTABHUKIB
poay Billbergia Beanki 3a po3mipamu, eAincoipaabHi, 6irarepasbHO-CUMETPHYHI, OAHOOOPO3HI, MAIOTh ApibHOCITYACTY

CKYABITYPY eK3UHH.

Karouosi caosa: Billbergia, nuakoBi 3epHa, anepTypa, eK3UHa, CKYABIITYpa

HHI] "Tncmumym 6ioaozii” Kuiscokozo nayionavrozo yrisepcumemy imeni Tapaca Illesuenxa, Bomaniunuii cad im. axao.
O.B. ®owmina, eys. Cumona Iemaropu (Kominmepny), 1, Kuis, 01032, Yipaina; bromelia-kol@ukr.net

Bcryn

Bupuenns Mmopdoaorii mHAKY pOCAMH
AAd  BHM3HAYEHHS KpPUTEpiiB IXHbOI BUAOBOI
AlaTHOCTUKM Ma€ BeAUMKe 3HAUeHHS  AAL
BUpIlIeHHA IIMTaHb CHCTEMaTUKH OKpeMHUX
TakCOHiB. (CTOCOBHO NpEACTaBHUKIB DPOAMHH
Bromeliaceae, 3okpema poay  Billbergia,
BipoMocTi npo 6yAOBy mmakoBHX 3epeH (IL.3.)
BKkpait HesHauni (KAPmiok 1 ®yToPHA 2011).
3a pesyAbTaTaMH AOCAIAKEHDb IIip CBiTAOBHM
mikpockoriom  (CM) Ta  cKaHyBaAbHUM
@ACKTPOHHUM MiKpocKonoM (CEM)
BCTAQHOBA@HO, IO CYABKaTHUH THI amepTyp
MHUAKOBHUX 3€PEH € MePEBasKaAl0YMM Y LIkl pOArHI
(OpaTMAH  1956). V MeKax CyABKaTHOTO
MAAIHOTHITY PsiA ABTOPIiB BUAIASIIOTH 6 MiATHITIB
(HALBRITTER 1992; MILOCANI et al. 2006).

Marepiaau i MeTOAM AOCAiAKEHD

y p060Ti BUKOPHUCTAaHUN CBDKUH ITHAOK,
OTPUMaHHI 3 YOTHPBOX BHAIB POCAMH POAY
Billbergia xoaexuii BoraHiyHOTO capy iM. aKap.
O.B. ®domima KuiBchbkoro HarjioHaAbBHOIO
yHiBepcuTeTy  imeni Tapaca  IlleBuenxa:
B. pyramidalis L.B. Smith, B. saundersii W. Bull,

© The Author(s), 2014

B. vittata Brongniart Ta B. zebrina (Herb.) LindL.
AocaipkeHHA — NHMAKY — IPOBOAMAM  Ha
CKaHYBAaAbHOMY €A€KTPOHHOMY MIiKpOCKOII
Jeol JSM-35C. O6po6Ky IMUAKOBHX 3epeH AAS
aocaipkeHHss Ha CEM HpoBOAMAHM METOAOM
BaKYyMHOT'O HAallUAEHHS 30A0TOM Ta MAATUHOIO.
AAg BuMmipiOBaHHS 1 BHMBYEHHS CTPYKTYpHU
NUAKOBUX 3€PeH IIiA CBITAOBMM MiKPOCKOIIOM
TOTYBAaAU TAillepHH-)X€AQTMHOBI  IIperapaTh
3 BukopucTaHHsiM piauan Keabepaa. Aas
papbyBaHHs eK3UHU BUKOPHCTOBYBaA
anerokapmin  (TTaymesa  1988).  Omuc
IpenapariB  IpH  CBITAOBIM  MIiKpOCKOMmil
3allicHIOBaBCcA 3a Meroaukoro KympisHoBol
Ta Aavommuoi (KYIPUAHOBA U AAENIMHA
1972), npu eAeKTPOHHIM — 3a TepMiHOAOTi€I0
Toxapesa (TOKAPEB 2002). AAs AOCAipXeHD,
pororpadysaHHs mpemapariB i 06pobKu
¢ororpadiit  BUKOPHUCTOBYBAAM  IIPOI'PaMH
Scope Photo, Axiovision 4, Photoshop, Image].

Pe3yabraTH Ta iX 06rOBOpEHH

Pip Billbergia ormcanuit y 1832 p. i HasBaHwuit
Ha dJecTb IIBeAChKOro Ooramika I'ycrasa
Horaneca Biavbepra (1772-1844 pp.). Bium
MicTuTh Bip 54 A0 60 BHAIB (BENZING 2000)
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Puc. 1. ITuakosi sepna Billbergia pyramidalis: A — surasp 3 exsatopa (CEM, x2600); B — rpyna nuakosux sepen
(CEM, x2400); B, T' - Burasip 3 exsaropa (CM, x100).

Fig. 1. Pollen grains of Billbergia pyramidalis: A — equator view (SEM, x2600); B — group of pollen grains (SEM, x2400);

B, T - equator view (LM, x100).

PI3HOMAHITHMX 3a  30BHIIIHIM  BHTASAOM
emiQiTHUX, Ha3eMHHX UM IPUYPOYEHUX AO
KaMSIHUCTHX CyOCTpaTiB POCAMH, HOLIMPEHHX
y IliBpenniit Mexcuni, LlenTpasbHifi AMepuiii,
Becr-Inpil, Benecyeai, bBoaisil, Koaym6ii,
I'siani, Ilepy, Dbpasuaii, Ypyrsai, Ilaparsai,
IliBnivnifi Aprentusi. IlpeacTaBHMKH poay —
e 0e3cTebOAOBI TPaB’sSHUCTI POCAMHH, AUCTKH
SKuX 3i6paHi y IjiApHY poserky. AmMCTKOBa
[AACTHHKA LUX POCAMH  AQHIIETONOAIOHA,
O Kpasx — ApiOHO3ybuacra, cMmyracra a6o
masivucta.  KBiTkoHOC 3BHcaroumit, pipme -
IpsMHUM, YacTO 3 SCKPAaBUMHU ITOKPUBHUMH
auctkamu (6pakTesMu), CYUBITTA — BOAOTb.
YamoAucTUKHM ~ 3eAeHi  3eAeHYBaTO-KOBTi,

opamKeBi, 4epBOHi, ¢ioseToBi abo xKOBTO-
seaeHi. Ilaip — sroaa. IlpeacTaBHHKH poay €
HepCIeKTUBHUMHU AAS (iTOAU3AMHY, OCKiAbKH
BOHHU HEBHOArAMBi AO YMOB BUPOII[yBaHHS, A€TKO
AAANTYIOTHCA B Pi3HOMAHITHUX MPHMIIIeHHSIX
Ta LBiTyTh NepeBaxHO B3UMKYy (UEKAHOBA U
KorosuH 2000).

Billbergia pyramidalis (Puc. 1). Hazemna
pocauna. Ilommpena y Bect-Inail, Bpasuaii,
Benecyeai; pocTe y TpomiyHHX Aicax Ha BUCOTaX
500-1700 M H.p.M.

CM. [TIIuakoBi 3epHa  OisarepaAbHO-
CHMETpPHYHi, AMICTAABHO OAHO60PO3HI,
eAiricoipaabHi 3a Gpopmoro, B 06puci 3 moAroca



Koaomiens T. MopdoAoris IUAKY AESIKHX IIPEACTABHUKIB poay Billbergia 245

Puc. 2. [Tuaxosi sepua Billbergia saundersii: A - sup Ha 60posny (CEM, x1000); B — cityacra exsuna (CEM, x5400);
B, I — Burasip 3 ekaTopa (CEM, x1800); A, E — Burasia 3 eKBaTopa (CM, x100).

Fig. 2. Pollen grains of Billbergia saundersii: A — view on furrow (SEM, x1000); B - reticulate exine (SEM, x5400);
B, I’ - equator view (SEM, x1800); A, E — equator view (LM, x100).
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Puc. 3. [Tuakosi sepHa Billbergia vittata: A, B — Burasip 3 eksaropa (CEM, x3000); B - Burasip za 6oposuy (CEM, x2000);
T' - urasip 3 moaoca (CM, x40); A, E — Burasia 3 eKBaTopa (CM, x100).

Fig. 3. Pollen grains of Billbergia vittata: A, B - equator view (SEM, x3000); B — view on furrow (SEM, x2000); T - pole
view (LM, x40); A, E — equator view (LM, x100).
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Puc. 4. Iuakosi sepua Billbergia zebrina: A - rpyma muakosux sepen (CEM, x480); B - Burasp 3 exsaropa
(CEM, x2400); B - Burasa 3 noatoca (CEM, x2400); IT-E - Burasp 3 exsaropa (CM, x100).

Fig. 4. Pollen grains of Billbergia zebrina: A — group of pollen grains (SEM, x480); B - equator view (SEM, x2400);
B - pole view (SEM, x2400); I-E — equator view (LM, x100).
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OKPYTAi, 3 eKBaTOpa — MAOCKO-BHITYKAL. IToAspHa
Bich — 54,6-60,5 MKM, eKBaTOpiaAbHUI AlameTp —
33,1-35,2 mxm. Boposnu posri (48,3-52,4 Mxm),
3 YiTKMMM KpasMH, POSIIMPEHUMM KiHIISIMH.
Exsuna 1,7-2,4 mxm 3aprosmku. Ckyabnrypa
4iTKa, ciTYacTa, Ha amNOKOABIiyMi — MeHIIe
BUPaXkeHa.

CEM. Ckyabnrypa pisHociTuacTa. KoMipku
citku pisnoi popmu (Beauxi i cepeai), okpyrai,
BHAOBXEHi, OKPYTAOKYTacTi; CTiHKM TOHKI.
Boposui Membpanu cirdacri. CiTka piBHOMIpHO
BHpa)keHa IO BCiMl IOBEpPXHI, ACMIO 3rAap’KeHa
Ha TIOAIOCaX.

Billbergia saundersii (Puc. 2). Enidir
Tpomiurmux iciB. Empemix Bpasuaii (mrrar

Baits).
CM. [IImakosi 3epHa  biraTepaAbHO-
CHMeTpHYH] AWCTaAbHO OAHOOOPO3Hi,

eaircoipaabHi 3a $popMoOI0, B 00pHUCi 3 IOAIOCA
OKPYTAI, B eKBaTOpiaAbHOMY 06pHCi — eAIITHYHI.
IMToasipua Bich — 55,7-66,1 MKM, ekBaTOpiaAbHUI
alamerp - 32,1-37,3 mxM. bBoposHu ao0Bri
(42,9-48,6 MxM), 3 YITKUMHU KPAsIMH, Ha KiHIISIX
3 posumpeHuMHy KiHnsmu. Exsuna 1,7-2,7 MKkM
saproBmky. CKyapnTypa duiTka, ciryacTa, Ha
aTIOKOADITIyMi — MeHIIIe BUPAXKeHa.

CEM. Ckyapnrypa pisHociTuacTa. KoMipku
CITKM CepeAHbOro Ta MAAOTO PO3Mipy, pi3HOI
dopmu (OKPYTAL, BAAOBXKEHi, OKPYTAO KyTacTi);
crinkn TOHKi. BoposHi MeMmOpanm ciTvacri,
CiTKa piBHOMIpHO BUpPaXXeHa ITO BCiM IIOBEpXHi,
Ha IIOAIOCAX i 6iAs 60pO3eH KOMIPKH MEHIIOro

po3wmipy.

Billbergia vittata (Puc. 3). Ilomupena y
ITiBpenno-Cxipnift Bpasuail, y cybrpomivaux
Aicax a60 Ha KaM STHUCTHX CyOCTparax Ha BUCOTI
200-1400 M H.p.M.

CM. [IImakosi 3epHa  biaaTepasbHO-
CHMeTpUYH, AHCTaABHO OAHO6OPO3HI,
eaircoipanbHi 3a $opMoOI0, B 00pHUCi 3 IOAIOCA
eAINTHYHI, 3 eKBaTopa — IAOCKO-BHITYKAi.
INoasipHa Bich — 77,1-88,6 MKM, eKBaTOpiaAbHUI
alamerp - 36,4-41,6 mxm. Boposnu AoBri
(62,6-65,3 MKM), 3 GITKUMH KpasMH, 3By>KeHi A0
3aroCTpeHux iTkux Kinnis. Exsuna 1,9-2,7 mxm
3aBTOBIIKH. CKYABIITYpa eK3HHH YiTKa, CiTIaCcTa,

0iAst 60OpO3HU Ha ITOAIOCAX TAAACHBKA.

CEM. CxyapnTypa eK3WHM pi3HOCITYacTa.
Kowmipku citku Bip Api6HI/IX AO BEAWKHX, Pi3HOI
dopmu (OKpyTAi, BUAOBXKEHI, OKPYTAOKYTACTi);
crinkn ToHKi. BoposHi MeMmbpaHu cirdacri.
CiTka piBHOMIpHO BHpa’keHa II0 BCill IIOBEepXHi,
AEIIO 3TAAAKEHA Ha IIOAIOCaX.

Billbergia zebrina (Puc. 4). Emidir,
mupoko mnomupenuii 'y IliBaeHHO-CXipHIN
Bpasmaii, [Taparsai, Ypyrsai, IliBriuno-CxipHi
Aprenruni. Y cyOTpoOmYHHMX Ta TPOINYHUX
Aicax pocTe BEAMKHMMM IPYIaMH Ha AepeBax Ta
JarapHUKax.

CM. TIluakoBi 3epHa  biaarepasbHoO-
CHMeTpHUYHI AUCTAABHO OAHO60PO3HI,
eAirmcoipaabHi 3a $opMoI0, B 0OpHUCi 3 MOAIOCA
OKpyrai, 3 ekBaropa — eaintuuni. Iloagpna
Bicb 55,7-61,4 MKM, eKBaTOpiaAbHHIT AlameTp —
34,1-36,6 mxm. Boposnu posri (42,1-49,9 Mxm),
3 YITKUMM KpasMH, He 3ByXXEHi AO WiTKHX
KiHLiB, 60po3Ha MeMOpaHa Api6HOciT9acTa.
Exsuna 2,1-3,1 Mxm 3aBToBmKM. CTOBITYHKH
noMmiTHi. EHAeK3MHA 3AMBAETHCS 3 MIACTUABHUM
IIapOM, YTBOPIOIOYM YiTKHMI CYIHABHHM IHap.
CxyabITypa 4iTKa, ApiOHOCITYACTA.

CEM.  Ckyasnrypa  ApibHOciT9acra.
KoMmipku ciTku HeBeAMKi, ITepeBaXKHO OKPYTAOL
abo  oxpyrao-kyrtacroi ~ popmu.  Boposmi
MeMOpaHH Bij SIMIACTHX AO ApiOHOCITHACTHX.
CiTka piBHOMiIpHO BHpakeHa IO BCiil TOBEPXHi.

BucHoBKH

TakuMm YHUHOM, BCTAaHOBAEHO, IO ITHAKOBI

3epHa  AOCAIAXKEHHX  BHUAIB 6iAaTepaAbHo-
CUMEeTpHYHi, eAincoipasbHi 32  $popmoIo,
Beamki 3a posmipamu (TOAspHA Bich —

55,7,9-88,6 MKM, ekBaTOpiaApHUEI AlameTp
~ 32,1-41,6 MKM), 3 CIT4ACTOIO CKYABIITYpOIO
eK3HHH Ta AUCTAABbHOIO0 GoposHoro. Lli osHaku
IIMAKOBHX 3€PEeH MOXXHA BUKOPHUCTOBYBATH AAS
BU3HAYEHHS POAY. AIarHOCTMYHUMHU O3HaKaMH
IUAKY Ha PiBHi BUAY € PO3MipH IIMAKOBHUX 3epeH
Ta eAeMeHTH iXHbOI CKyAbIITYpH (pisHOCiTHACTA,
AMYacTa, ApibHOCITYACTA).
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MORPHOLOGY OF POLLEN OF SOME REPRESENTATIVES OF THE GENUS BILLBERGIA THUNB.
(BROMELIACEAE JUSS.)

TETYANA KOLOMIYETS
Abstract. The morphology of pollen grains of four Billbergia species (B. pyramidalis, B. saundersii, B. vittata, B. zebrina) has
been studied using the light (LM) and scanning electron (SEM) microscopes. The detailed morphological characteristic
of pollen grains has been given. It is noted that the pollen grains of Billbergia representatives are of large size, ellipsoid,
bilaterally symmetric, monocolpate and have small reticulate sculpture of exine.

Key words: Billbergia, pollen grains, aperture, exine, sculpture

ESC “Institute of Biology” of Taras Shevchenko Kyiv National University, O.V. Fomin Botanical Garden, Symon Petlyura str. 1,
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TMOPIBHSIABHUI AHAAI3 ITIAOAIB AEKOPATUBHHUX
KYIITOBHUX IHTPOAYIIEHTIB POAMHH ROSACEAE JUSS.
B YMOBAX ITPABOBEPEXKHOT'O AICOCTEITY YKPATHU

AHBAPI I. BABUIIBKUIT

AmnoTanis. Y cTarTi HaBeAeHi pe3yAbTaTH IIOPIBHAABHOTO KAPIOAOTIYHOTO aHAAI3y KyIIOBUX POCAUH 11 BUAIB 3 6 popiB

Ta S mapoauH poaunn Rosaceae. B o6pawiit rpyri BuaireHO 4 THIH IAOAIB. 3rigHO diroreHeTHIHOI KAACHIKALI ITAOAIB,

pospobaeroi A.B. Bo6poBHM, 3MOAEABOBAHO €BOAIOLIIHUI PSIA LUX POCAMH. TaKoX IIOAQHI Pe3yAbTaTH BUMipIOBAHHS

6ioMeTPHYHUX IIOKA3HMKIB IAOAIB pocanH poais Exochorda Lindl, Kerria DC., Photinia Lindl, Prinsepia Royle,

Rhodotypus Sieb. et Zucc. Ta Stephanandra Sieb. et Zucc.

Karouosi caoBa: Rosaceae, xaproaorist, Kymosi inTpoayienTy, 6iomerpist, ITpaBobepexunit Aicocren Ykpainu

Hayionaavnuii ynisepcumem biopecypcis i npupodokopucmyesanns, syA. Iepois O6oponu, 13, Yipainu, m. Kuis, 03041, Vipaina;

andriybabytskiy@gmail.com

ITaip - e 0CcOoOAUBUIT opraH
MOKPUTOHACIHHUX POCAMH, IO BUHHMK Y
mpomeci  IXHBOTO PO3BHUTKY. AeTtaapHOL

cucTeMu KAacu@ikariii IMAOAIB Ha ChbOTOAHI Ine
He pO3POOAEHO, a NHUTAHHS IXHBOI EBOAIOLi
3AAUIMAETHCA AMCKYCIMHMM. AAS TIAOAIB, fK i
BCIX IHNIMX OpraHiB POCAMHHOIO OPTaHi3MYy,
XapaKTePHHM € II€BHHM Alalla30H MiHAMBOCTI
PO3MIpiB y 3aA€XKHOCTI Bip YMOB iCHYBaHHS.
Tomy AOCAIAKeHHS MOP(OAOTIIHIX
0COOAMBOCTEH TAOAIB Y TIpoIleci iHTPOAYKIIiI €
AKTYaABHUM.

ITpeaMeToM AOCAiAKeHHS Oyan
ocobauBocTi Mopdoaorii Ta biomerpii maoais
11 BUAIB 3 6 poAiB Ta S MAPOAMH A€KOPATUBHUX
KyIIOBHUX iHTPOAYLIeHTiB poanHu Rosaceae, mo
POCTYTb y KOAeKIifiHOMY ¢(OHAL AeHApapiio
HamionaassoOTro 60TaHIYHOTO caay  im.
M.M. I'pumxa HAH Ykpainwu, a came: Exochorda
giraldii Hesse, E. korolkovii Lav.,, E. racemosa
(Lindl.) Rehd., E. tianschanica Gontsch.,
E. xmacrantha Schneid., Kerria japonica (L.)
DC., Photinia villosa (Thunb.) DC., Prinsepia
sinensis (Oliv.) Bean., Rhodotypus kerrioides
Sieb. et Zucc., Stephanandra tanakae Franch. et
Zucc.,, S. incisa (Thunb.) Zbl.

© The Author(s), 2014

Mopdoaoriuno-eBOAIOLIHY XapaKTePUCTHKY
IIAOAIB  AOCAIAK@HMX  POCAMH  IIPOBEACHO
Ha ocHOBi poboru A.B. Bo6posa (BosroB
u Op. 2009). AAS BCTAaHOBACHHS AiamasoHy
MIHAMBOCTI 6i0MeTquHHx MOKA3HHUKIB ITAOAIB
AEKOPAaTHUBHHX KYIJOBHX iHTPOAYLIEHTiB POAHHU
Rosaceae 6yao BipiOpano mo 100 rtumoBux
IIAOAIB y 3pIAOMY CTaHi 3 KOXXHOI AOCAIAHOI
pocauHH. BumipsHO IiXHifl BEAMKHM Ta MaAMit
exBaTopiaAbHMI Alamerpu. OTpumani aaHi
CTATUCTHYHO OOpPOOAEHO 32  METOAMKOIO
[ H. 3ainesA (1984).

3riaHO paHuxX B.A. HiAAy6H0'1'—ApHOAbAi,
B YCiX AOCAIAKEHUX AEKOPaTMBHHUX KYIOBHUX
iHTpOAylleHTIB poauHH Rosaceae eM6pioreHe3
IIPOXOAUTD TI0 Asterad—THny Bapiamii Geum.
3ap0AOK AH(I)epeHIIifIOBaHI/IfI, BEAUKUH,
OpsIMui, 0e3XA0pOQIABHMIL, MICTUTD aAeHpOH,
KPOXMAaAb, ADPY3H OKCAAaTy KAABIlIO Ta
emyabcrH. CiM'SIAOAI BHUKOHYIOTH 3alacarody
¢yukuito. Hacinua 0es enaocmepmy, mpore
y R. kerrioides BiH ap0Ope BupaxeHmit. Aas
LbOTO  BHAY  XapaKTepPHUH  HYKA€apHHUM
€HAOCIIepDMOTeHe3.  YTBOPEHHS  KAITHHHHX
CTIHOK MDK SIAPaMH €HAOCIEPMY ITOYMHAETHCS
3 MIKpOIIASPHOTO KiHIIS 3apOAKOBOTO MilllKa,
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o bBiomerpuuni moxasHuku Maca
n/u Bra BEA/ M, cm V, % o +m, cm P, % Max, cm Min, cm L/D Maca 100 +m, cM
MEA T, T
1 BEA 7,47 4,90 0,37 0,08 1,10 9,14 7,81 1,64 20,90 1,47
Exochorda giraldii
MEA 4,57 5,87 0,27 0,06 1,31 6,16 5,54
2 E. korolkovii BEA 8,24 7,83 0,65 0,14 1,75 10,00 7,30 1,51 24,10 1,41
MEA 5,45 8,68 0,47 0,11 1,94 6,30 4,70
3 E. racemosa BEA 8,93 511 0,46 0,10 1,14 9,70 8,00 1,33 23,70 1,31
MEA 6,72 7,79 0,52 0,12 1,74 7,70 5,80
4 E. tianschanica BEA 8,71 8,35 0,73 0,16 1,87 10,00 7,20 1,67 21,80 1,59
MEA 521 7,82 0,41 0,09 1,75 6,10 4,70
S E. Xmacrantha BEA 9,48 5,87 0,56 0,12 1,31 10,30 8,10 1,50 25,70 1,71
MEA 6,33 7,94 0,50 0,11 1,78 7,90 5,80
6 Kerria japonica BEA 2,26 7,97 0,18 0,04 1,78 2,53 2,02 0,71 9,85 0,41
MEA 3,17 3,95 0,13 0,03 0,88 3,60 3,01
7 Photinia villosa BEA 9,11 8,89 0,81 0,18 1,98 10,80 8,00 1,29 35,80 1,33
MEA 7,04 8,29 0,58 0,13 1,85 8,10 6,00
8 Prinsepia sinensis ~ BEA 19,21 8,74 0,17 0,04 1,95 22,00 16,00 1,21 306,80 18,93
MEA 15,85 8,75 0,14 0,03 1,96 18,30 13,80
9 Rhodotypus BEA 7,75 3,96 0,31 0,07 0,89 8,30 7,10 1,18 29,97 0,95
kerrioides MEA 6,58 4,43 0,30 0,07 1,03 7,10 6,00
10 Stephanandra BEA 2,51 3,44 0,09 0,02 0,77 2,71 2,38 1,42 7,30 0,80
incisa MEA 1,77 2,45 0,04 0,01 0,55 1,83 1,68
11 S.tanakae BEA 2,99 3,07 0,09 0,02 0,58 3,14 2,81 1,75 8,00 0,90
MEA 1,70 4,33 0,08 0,01 0,82 1,83 1,54
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B XaAa3aAbHIM 4YaCTHHI $KOrO sApPa AOBIO
3aAMITAIOTBCS BiabHUMH. EHpOoCmepMm MmicTuThb
Macao Ta aaeiipon. Illap empocmepmy y
R. kerrioides 3aasirae mo mepudepil HaciHMHM.
laycTopiit eHAOCHEpPMaAbHUE, pPO3MillleHUI
y XaAa3aAbHOMY KiHIIi 3apOAKOBOro Mimka. Y
BCIX IHIIMX IIPEACTaBHUKIB AOCAIAXKEHOI TPyIH
3apOAOK 3alOBHIOE HACIHHA IIO YCid HOro
popxuHi (ITOAAYBHAS-APHOABAM 1982).
Aass pocaur popiB  Exochorda, Kerria,
Photinia, Prinsepia, Rhodotypus ta Stephanandra
XapaKTepHHMHU € pi3Hi THIu maoaiB. Ie Taki sk
AVICTSIHKA, KiCTSIHKA, SIOAYKO Ta CTPYYOK.
Aucrsnka (folliculus) -  amoxapmawmit
(piamme reMileHOKApMHHMI UM I[eHOKAPITHMUIL)
poskpuBHHit TIAiA. OCHOBHMM BUXIAHUM THIIOM
MOp}O-EBOAIOIIMHUX  I€pPeTBOPeHb  IIAOAIB
poauru Rosaceae € anoxapmHa 6araToAnCTsIHKA
(multifolliculus) - (Bepxmiit) moAimMepHuit
MMAiA, IMO CKAAAA€ETbCA 3 baraTOHACIHHHX,
SK TIPaBHAO, PO3KPHMBHHMX IIAOAMKIB (BAacHe
aucrsnox) (BosPOB u dp. 2009). Tunosum
criocobom PO3KpUBaHHSA (dehiscentia)
AWCTSHOK € PO3TPICKYBaHHS IO BEHTPAAbHOMY
mBy (cyrypi), TO6TO mO AiHil 3pocTaHmHs
KpaiB IAOAOAMCTKa (Tak 3BaHe BEHTPAaAbHe
abo cyTypaAbHe po3KpuBaHH:). B mponeci
MOAQABIIO] CIIelliaAi3allii MAOAIB 3 alOKapIHMX
AWCTSHOK PO3BMBAIOThCS CHHKAPIIii. ATIOKapIHy
0araTOAUCTSHKY BBOXKAIOTb 6a30BHM THIIOM AAS
POSBUTKY BCiX IHIIMX THILB IAOAIB HE AHMIIE
poaunu Rosaceae, a # yCiX HOKpPUTOHACIHHHX.
QopMyBaHHS CHHKApIIHOI GAraTOAMCTSHKH
Yy TpoIeci €BOAIOLil MPOXOAHAO IOCTYIIOBO,
yepe3  CTAAll0  IHUKAIYHOI  IeMiCHHKApIIHOI
GararoaucTssHku.  Aass popy  Exochorda
XapaKTepPHI  THIOBI  IMKAIYHI  CHHKApPIIHi
cyxi 0araTOANCTSHKH, IO PO3KPHBAIOTHCSI
BeHTpaAbHO. BoHum B HOpMi ckAaparoThCcs
3 I'ATH BAACHE AUCTAHOK, fAKi AEAKHI d9ac

36epiraloTb  COKOBHUTY  KOHCHCTEHL0, a
Bocenu (B OKDeMHX BHIAAKAX TIA 3HUMY)
BUCHXAIOTh 1 PO3KPHUBAIOTbCSA, BHACAIAOK
YOrO HACiHHS BHCHIAETHCS. AMCeMiHaLis
MacvBHA, AHEMOXOPHa (HaCiHHﬂ AMCKOTIOAIOHE,
3 KiABLIeIIOAIOHUM KPHAOM IIO nepml)epﬁ).
ITaropuxkn 3 aBoma HacimmHamu. Ilepumkapmiit
AMCTSIHOK AudepeHIiioBaHUI Ha OAHOLIAPOBHi
€K30KapIii (eniAepMy), GararomapoBuit
mesokapriit (60-150 mapis mapeHxiMHIX KAITHH
3 YHCAEHHUMH IPyHaMH ab0 IOOAMHOKHUMH
CKAEpEIAAMH Ta CEKPEeTOPHHMH KAITHHAMH)
i enpokapmiit (4-10 mapiB TaHreHTaAbHO
BUTSTHYTUX  KAITHH 3  IIOTOBIIEHHMH,
spepes snianmu crinkamu) (POMAHOB 2004;
BoBRrOV & RomMaNOV 2006; RoMmaNoOV 2006;
BoBPOB u dp. 2009).

Kictanka (drupa) - anoxapnamit maia,
mo He po3KpuBaeTbhcs. CKaepeHXiMa, sKa
$opMye KiCTOUKY, AOKaAi3oBaHa B cepepHii
a6o BHYTpimHil 30HI Me30KapImilo, abo
Ky BHYTpiIHiM 30HI Me30Kapmiro i B
enpokapmil. Kicraaka - 1me BepxHiil maip, y
Rhodotypus i Kerria moaimepumit (Tax 3Bana
GararoxicTanka), 3 5 (2-8) oaHOHaciHHMME
naopukamu (BAacHe KicTskamu), y Prinsepia
— MoHoMepHuiL. Bararoxictsaku Rhodotypus
i Kerria ¢iroreHeTUYHO PO3BUHYAUCH i3
0AaraTOAUCTSHOK, Yy  SIKHX  CKAepeHXiMa
po3MillyBaAach B €HAOKApmii i y BHYTpilIHIiH
30HI  Mesokapmis. ~ AAs  6araTOKICTSIHOK
Rhodotypus xapakTepHe LUKAIYHe pO3MiljeHHS
mAOAMKiIB, a y Kerria BOHM pO3TamoBaHi
cmipasapHo. Ilepuxapmifi  KicTSHOK  pi3HHX
TaKCOHIB ArepeHIiiioBaHui AOCHUTD
oaHOMaHiTHO.  EK3okapmift  mpepcTaBAeHHI
OAHOIIApOBOIO  emipepMmoro.  Mesokapmiit
YTBOPEHHUM BEAMKOIO KiABKICTIO INAPiB KAITHH,
nepudepiiiHi 3 SKMX YTBOPIOIOTb COKOBUTY
TKaHuHy y Prinsepia. Y Rhodotypus i Kerria

< Taba. 1. BiomMeTpiyHi IIOKAa3HMKM Ta MAca IAOAIB AGKOPATHBHUX KyLJOBHX iHTPOAYLIeHTiB poanHH Rosaceae B ymoBax

TIpaso6epexxuoro Aicocrerry Yipainu, HBC: BEA/MEA — BeAuKunil eKBAaTOPIaAbHMI1 AlaMeTp/MaAwil eKBaTOPiaAbHHI
Alamerp; M — cepeaist apudmeriaHa; V — KoeiljieHT Bapiaryil; ¢ — cepeAHE KBAAPATHIHE BIAXHACHHsI; I — OXHOKA cepeAHbOI
apudmerryHoi; P — moKasHMK TOYHOCTI AOcAipy; Max — MakcuMasbHe 3HaueHHs; Min — MiHiMaAbHe 3Havenms; L/D —

BiAHOIIEHHS AOBXXHHU AO ITUPHHU.

< Table 1. Biometric indexes and mass of fruits of ornamental shrubby introducents from Rosaceae family in the conditions of
the Right-Bank Forest-Steppe of Ukraine, NBG: BEA/MEA, — big equatorial diameter/small equatorial diameter; M — mean;

V - coefficient of variation; o — standard deviation; m
minimal value; L/D - length/width ratio.

— standard error of the mean; P - accuracy; Max — maximal value; Min —
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TaKMX IIApiB MeHIIe, BOHM MAIOTh MyYHHUCTY
KOHCHCTEHIil0 i He ¢QOpPMYIOTh COKOBHTHX
TKaHHH. [3 BHYTpilIHBbOI 30HM Me3OKapIilo i
6araTomapoBOr0 EeHAOKAPINI0 PO3BUBAETHCS
CKAE€pEeHXIMHa KiCTOYKa (putamen) (BosroB
u dp. 2006).

S6ayxo (pomum) — piroreHeTHIHO Left THIT
MAOAY BUHUK BHACAIAOK ITEPEXOAY Bip BEpXHBOI
AO HIDKHBOI 3aB’si31 B apXaiYHUX [IPEACTABHUKIB
poaunu Rosaceae masixoM 3aHypeHHs riHellero
y rimanriit (PoTAPY 1972). SI6AyKO BHHHKAO
BiA CHMHKapIIHOI 6araTOAMCTSIHKM BHACAIAOK
obpocTaHH 1 KBITKOBOI TPYOKOIO, SIKa PasoM
i3 30BHIIIHIMU IapaMKU TKAHUH IIAOAOAHCTHKIB,
AO3pIBAIOUM CTAa€ MSICHCTO0, ¥ TOM 9aC KOAU
BHYTPIIIHI IDApM  KapIEASAPHOI  TKAaHHMHU
CTalOTh XPAN[yBaTUMM, IHKOAU >KOPCTKHMHM
1 CKAAAAIOTBCA 13 CKAEpeIAIB BOAOKHHCTOTO
turry (McDANIELS 1940; 3J3ay  1980).
IlepeTBOpeHHS CHHKApIIHOI 6araTOAMCTSHKH
y s6Ayko OyAO IIOBSI3aHe 3 IIEPEXOAOM AO
eHA0300X0pil. BaacHe mepukapmiit s16Ayka
He0araTomapoBHii, CAAOKO AudepeHNioBaHuI],
xpsmyBaroi KoHcucTeHnii. OCHOBHY Macy
3pIAOTO TIAOAY CKAAAA€E PO3POCAMI TillaHTIH,
audepenuiftopanuit Ha emigepmy (A0 Hel iHkoAn
AOAA€TbCSL 1 HebaraTomaposa  rimopepma)
Ta 0araTomapoBy COKOBHUTY IapeHXiMy. Y
KOXXKHOMY THi3Ai 3a8’s13i (ix S, piame 2-4 a6o 6)
3a3BMYail IO 2 HACIHHUX 3a4aTK{, a B 3piaomy
naopl B HOpMi possumyto mo 1 (piame 2)
HaciHuHI y THi3pl. EBoAromifiHe CTaHOBAEHHS
s0AyKa IPOMIIAO AeKiABKA MOPOAOTIYHHX
tumis. Aast Photinia xapakrepHe THIIOBe HIDKHE
eycunkaprse s16ayko (BoBPOB u dp. 2006).

Crpyuox (siliqua) - uenoxapmawmit
(mapaxapmumit) maip. Crpydox Stephanandra
— Ile HEepPO3KPUBHMII, BEpXHill, AUMEpPHUHN
MAiA 3 HECNpPaBXHBOI  IO3AOBXKHDOIO
IIEPETrOPOAKOIO, 3a3BUYal ABOHACIHHUI
(SPiAKa OAHOHACIHHHIT), y AKOro B YCix
TPbOX TiCTOTEHETHYHUX 30HAX IIePUKAPIIIO
AOKaAi30BaHa aTHITIYHA CKAEpEeHXiMa.
Ilutanns npo ¢iroreHeTHYHe BUHMKHEHHS
MapakapmHUX i (ParMOKAPIHUX MAOAIB AO
KiHIs He 3scoBane. Ha cywacHoMy erarmi
IIPUIHSATE TBEPAXKEHHS IIPO IXHE NoAidireTruHe
noxopxenss (BosroB u dp. 2006). Crpydox
$akTUYHO € (PparMOKApIHUM Pi3HOBHAOM

BEPXHbOI IMapaKaAPIHOI Kopo6oqm i BHHHK
i3 CTpy4KOmOAiOHOI KOpOOOUKH, KOAM Y
rimenel, o AaB i IIOYATOK, yTBOPHAACh IIOBHA
HECIIPaBXHSA MEPEropoAKa, sKa Ppo3piamaa
3aB’sA3b Ha 2 HECTIPaBXHIX THi3Aa. OpHa KAapa
IIbOTO THITY IIAOAIB, AO SKOI HAA€XaTb i CTPYyYKH
Stephanandra, iroreHeTndHO CrieriaAisyBasach
y HamIpsMKYy BKOPOYEHHS II03AOBXHbBOI OCi
(Cl‘[iBBiAHO]J.IeHHH AOBXHUHH AO IIUPUHU Y
AOCAIAKEHHX TIAOAIB TIPEACTABHHUKIB IIbOTO
poay koamBasack Bip 1,42 po 1,75 (Taba. 1)
Ta PeAYKIHl KiAbKOCTi HaCiHMH (Ao 2, iHKOAM H
A0 1) i possuHyAach B okpeMy MOpdoAOTiuHy
rpymy naoais — crpygeuxn (silicua) (Bosros

u dp. 2006).

EBoaroniriumin paa AOCAIAYKEHUX
POCAMH, OCHOBaHMII Ha KapIOAOTiYHOMY
aHaAi3i, BiAPI3HAETbCS BiA IXHBOTO
PEaAbHOrO IOAOXKEHHS Y  iroreHeTHUYHIN

cuctemi A.A. Taxtapxaaa (1987). 3a
A.A. TaxTapXTHOM, HAaHITPUMITHBHIIINMH Y ITiit
Pyl € MPeACTABHUKU HaApOAUHE Spiraeoideae,
T06TO pip Stephanandra. Tlotim Rhodotypus Ta
Kerria, mo HaasexaTb A0 MAPOAMHU Rosoideae,

Aaai - Photinia  (Maloideae) Ta Exochorda
(Prunoideae). Haitbiapm  mporpecuBHUMH
€ BUAU popay Prinsepia 3 mippoauHH
Prinsepioideae.

3rigno A.B. Bo6posy (BosPOB u dp. 2006),
MOpPQOTeHeTHYHO HAMMPUMITUBHIIIUM THIIOM
IAOAY Y LMl Ipymi pPOCAMH Oyae LHKAiYHA
CHHKApIIHA OaraTOAMCTSHKA, XapaKTepHa AAS
Exochorda.  TlporpecuBHImO0  BBaXKA€TbCS
anoxaprHa xicrsiaka Rhodotypus ta Kerria, paai
— sibayxo Photinia, a HafNpOrpecHBHIUM €

crpydedok Stephanandra.
bBiomerpuysni MOKA3HUKU TTAOAIB
AEKOpPaTUBHHUX KYI[OBUX IHTPOAYILIEHTIB

poaunn Rosaceae BH3Ha9aAM AAS TIPOCTHX
MAOAIB Ta MAOAMKIB CKAAAHMX 0araTOAMCTSHOK
Exochorda Tta 6araroxictsnok Rhodotypus i
Kerria (Taba. 1). Cepea IpeACTaBHHUKIB poay
Exochorda wmaiBumi moxasHuku koedirieHTy
Bapianii poamipis maopukis 6yan y E. korolkovii
(Arst AoBxuHE — 8,24%, mupuan — 8,68%) Ta
E. tianschanica (8,35% i 7,82% BiamoBiaHO),
IO CBIAYMTH NPO HAMIHTEHCHBHIIDY y TPy
aAanTaliifiHy BapiaOeAbHICTb PO3MIPiB IAOAIB
IIUX BUAIB. AeIIO BUIMM TAKOX Iieil MOKA3HHK
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6yB y maoais P. villosa (aas posxuan — 8,89%
i mupuan - 8,29%). Husbka BapiabeabHicTb
MAOAIB  BiAMiueHa y IPEACTaBHHUKIB POAIB
Rhodotypus  ta  Stephanandra.  3araaowm,
BapiloBaHHSA  pO3MipiB  TAOAIB Y  BCix
AOCAiAXeHHX pocAmH 6yao HusbkuMm  (yci
xoediienTy Bapianii Menmi 3a 10%).

Omxe, AAsT  AocAipxeHux 11 BuaiB
pocaun poauHu Rosaceae xapakrepHuMu
€ 4 MOpQOAOriYHMX THUNHU TIAOAIB, a came
AWCTSIHKA, KIiCTSHKA, SIOAyKO Ta CTPYYOK
(CprqerK). BipMiueHO, 1m0 eBOAIOILIiFHUI
PAA AOCAIAXKYBAaHMX BHAIB, no6yAOBaHI/H71 Ha
OCHOBI KapIIoAoriyHoro anaaisy A.B. Bo6posa,
BIADIBHAETbCA Bip IXHDPOTO IIOAOXKEHHSA Y
¢isorenernynift cucremi A.A. TAXTAAXKAHA
(1987). Caia 3a3HaumTH, MO HA OCHOBI aHAAIZY
koedinienTiB  Bapianii po3mipiB MAOAIB Y
AOCAIAXKEHHUX POCAMH BHCOKHX ITOKAa3HMKIB
AKTUBHOCTI aAANTalliMHUX IpPOLECiB 3a L€l
O3HAKOI0 He BiAMIYAaAOCS, a Ile MOXe CBIAUYUTHU
PO BIATIOBIAHICTD YMOB BTOPHHHOTO ap€aAy
$izioAOTiYHIM MOTpebaM AOCAIASKEHUX POCAVH.

Asmop 6UCAOBAIOE ujupy NOOKY HAYKOBOMY
kepisnuky H.M. Tpodumenko 3a Hadawy
MONCAUBICIb Npaylosamu 3 Korekyieto dendpapito
HBC ma yinni nopadu nid uac nposedenns
docaidncenv.

Bukopucrani A’kepesa

BbosroB A.B., MEAuKsH A.Il., PomaHOB M.C. 2009.
Mopoorenes mropos Magnoliophyta. Aubpoxowm,
Mocksa.

3anuEeEB ILH. 1984. Maremaruyeckasi CTaTHUCTHKA B
9KCIIepUMeHTaAbHOI 6oTaHuke. Hayxa, Mocxksa.

IToaAYBHAsA-APHOABAM B.A. 1982. Xapaxrepucruka
CeMEeMCTB  MOKPBITOCEMEHHBIX  PAaCTeHHH IO

ruroambpuosoruyeckum npusHakam. Hayka, Mocksa.

Pomanos M.C. 2004. CpasHuTeAbHAS KapIIOAOTHS

M QUAOTEHMS  IIPeACTABHTeAeH  HAAIIOPSIAKA
Magnoliaceae. Amc... xaHp. 6moa. mayk: 03.00.0S.
Mocksa.

Porapy TLHM. 1972. CpaBHuTeAbHas  aHATOMHSA

OKOAOIIAOAHHIKA IIOACEMeTICTBA s16A0HeBbIX. ITITHuHIIa,
Kummuses.

TaxTapxsan A.A. 1987. Cucrema MarHoAHOQUTOB.
Hayxka, Aenunrpap,.

93Ay K. 1980. Anaromus ceMeHHbIX pacreHuit. Mup,
Mocksa.

BoBrov AV, Romanov M.S. 2006. Fruit structure
in Magnoliaceae. 17" Intern. Symp. Biodiversity and
Evolutionary Biology of the German Botanical Society:
120. Bonn.

McDANIELS L.H. 1940. The morphology of the apple
and other pome fruits. Cornell University, Ithaca, NY.

RoMANOV M.S. 2006. The structure of follicles in fossil
and recent Angiosperms. 7 Europ. Paleobot.-Palynol.
Conf.: 114. National Museum, Prague.

THE COMPARATIVE CARPOLOGICAL ANALYZE OF ORNAMENTAL SHRUBBY INTRODUCENTS
FROM ROSACEAE JUSS. FAMILY IN CONDITIONS OF THE RIGHT-BANK FOREST-STEPPE OF
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Abstract. The results of comparative carpological analyze of shrubby plants from 11 species, 6 genera and S subfamilies of

Rosaceae family are shown in the article. It was singled out four types of fruits of these plants. Based on phylogeny of fruits

worked out by AV. Bobrov the evolutional range of selected plants was arranged. Also biometric indexes of fruits of plants

from genera Exochorda Lindl., Kerria DC., Photinia LindLl., Prinsepia Royle, Rhodotypus Sieb. et Zucc. Stephanandra Sieb.

et Zucc. are giving.
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AHATOMIYHA CTPYKTYPA OITAOAHA
GLADIOLUS IMBRICATUS L. TA IRIS SIBIRICA L. (IRIDACEAE)

XpucTuHA I. CKPUTIEILD * 1 AHACTACIA B. OAIHITOBA **

Amnoranis. B pesyabrari BUBYeHHS aHATOMIYHOI CTPYKTYPH OIIAOAHS BCTAHOBACHO, IO AASL Gladiolus imbricatus XapaKkTepHa
kopo6ouxa Lilium-tuiry 3 epexruBHnM MexanismoM poskpusantsi. I1aip Iris sibirica Bianosipae kopo6ouni Galanthus-tuiry

3 pEAYKOBaHHUM MeXaHi3MOM PO3SKpHBaHHA.

Karouosi caosa: Gladiolus imbricatus, Iris sibirica, iAip, aHaTOMIsI IIepUKapIIito

Avsiscokuti  Hayionarvnuii  yuisepcumem imeni lsana Qpanka, eyA. Ipywescokozo, 4, 7900S, Awvsis, Yipaina;

*xrustysja-skrypec@ukr.net, ** amorpha@ukr.net

Bcryn

Tun [AOAY B POAHHI Iridaceae
XapaKTEPU3YETbCA  BEAUKOIO cTabiapHiCTIO i
OIIUCYETHCS Y AlTepaTypi SIK HIDKHS CHHKAPIIHA
TPUTHi3AHA 6araroHaciHHa AOKYAIITMAHA
xopobouka (KapeH 1965; HeEMuroBuY-
AAHYEHKO 1985; GOLDBLATT ef al. 1998),
o BiAKpHBa€TbhCA TpbOMa AOTIATSIMH,
IPUKPINAGHHMH A0  IIEHTPAABHOI ~ KOAOHKH
(aopsusentpasbho) y Iris, Ta amikaAbHUME
wisnsamu — y Gladiolus (BosroB u dp. 2009).
3ripHo 3 MOE(]?OI‘QHCTI/I‘IHHM IMAXOAOM (BOBPOB

)

u Op. 2009), AAS BU3HAYEHHS TUILB IIAOAIB €
BaOXAMBOIO  TiCTOreHeTH4Ha  AMQepeHIialis
nepuKapmiio. Y  popuHi Iridaceae  Takux

AOCAIAPKEHD IIle He 6on rposepeHo. MeTa Harmol
poboru moasiraaa y 3'sICyBaHHI IiCTOAOTIYHOL
crpykrypu nepuxapmito y Gladiolus imbricatus
L. (miapoauna Ixioideae) Ta Iris sibirica L.
(miapoamna Iridoideae). Aas xapmoaoriunoro
aHAAI3y MU BHUKOPHUCTAAM TEPMIiHOAOTIIO IJOAO
30HaABHOCTI cTinku Aoy ROTH et al. (1977).

Marepiasn i MeTOAM AOCAIAKEHD

ITaoan G. imbricatus 36Upasu B OKOAHIISIX
c. Kocrpuna BeankoOepe3sHCBKOTO parioHy
3akapmarcpkoi obaacti (Ysxamcpkuit HIIIT),
maopu I sibirica — B oxoamnax c. Poais
Aporobunpkoro paitoHy AbBiBCbKOI 06AacTi.
ITaopn ¢ixcyBaan ¢ikcaropom UYembOepaeHa.
© The Author(s), 2014

Ilpemapat  momepeyHuX  3pi3iB  IAOAIB
3aBTOBIIKM 30 MKM BHUIOTOBASIAU 3TiAHO
cranpapTHOi MeTopuku (BAPBHIKMHA u Op.
2004), s3pisu dapbyBaAM reMaTOKCHAIHOM
3a Mariepom Ta cappaninom. Bypaosy maoais
BUBYAAU 32 AOTIOMOI'OX0 ONITHYHOTO MiKPOCKOIA
mapxu MBH-3 ta 6inoxyaspy MBC-10.

Pe3yabrarH Ta ix 06roBopeHHs

Kopobouku  G.  imbricatus  mmpoxo-
06epHYTOSMIENOAIOH], MKIpsCTi, 3 TOHKOIO
criHko. AOBXHHA 3pirol KOpobouku 20 MM,
MakcuMaabHa mupuHa 10 mm. Hacinni 3agaTku
po3MillleHi ABOPSAHO B KOXHOMY THIi3Al
3aB’s3i, 3BUCAIOTh BHU3. TOBIMHA MEePHUKAPIIIO
6ausbko 300 Mxm. Ex3oxapmift oAHOLIApOBHUIL,
YTBOPEHUHN  i30AlaMETPUYHHMMHU  OIYKAUMH
330BHI KAiTMHaMu mupuHOo 80 MKM, ixHi
30BHIIIHI TaHIeHTAAbHI CTIHKM ITIOTOBIIE€HI
Ao 10 wmxm. Mesokapmifi mapeHXiMHUH,
AndepeHnifioBanuii Ha ABi 30HH. KaiTmHHI
30BHIIIHBOI 30HM ME30KapIIiio ,A,piGHi (Ao
30 MKM B3aBAOBXKH), A€IO TAaHIETAABHO
BUTSITHYTI, PO3TALIOBaHi y IT'STh PSAIB 1 MiCTSITH
xaopomaact. Kairunm BHYTpimHbBOI  30HM
Me30KapIio KPyIHi, HelpaBHAbHOI popMH, 6e3
XAOPOIIAACTIB, 3 MOMITHUMH MiXXKAITHUHHUKAMH,
poaMimeni y 1mwsare psiaiB.  Exaoxapmiit
OAHOIIAPOBHUI, MO0 KAITUHU CUABHO BUTATHYTI
B TaHTeHTaAbHOMy HampsiMky (ixai posmipu
50x100-200 Mxm), ixHi BHYTpimHi CTiHKH
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CHABHO MOTOBIIEHI (Ao 20 MKM) i 3AepeB’sHiAlL
B aiadHIII AOP3aABHOI SKHMAKM CTiHKa 3piAoro,
aAe e HepO3KPUTOTO IAOAY CHABHO 3BYXKEHa.
TyT mapu KAITMH eK30KapIlio Ta eHAOKapIIiIo
NePepUBAIOTbCA, A  KAITHHM  Me3OKapIIiio
craomieHi  Ta  posmimeni  miiabHO.  Ilpm
POBKPHBAaHHI KOPOOOYKH AOP3aABHA SKHMAKA
PO3AIASIETBCS TIO3AOBXKHbBO HABIIIA.

ITaip I sibirica — mpopOBracTo-oBaAbHa
KOpoOOYKa, TpHUrpaHHA Ha BepxiBui, 6e3
HocuKa. AoBxuHa Kopobouku 30 MM, plameTp
— 7 mm. Hacinni 3a4aTku po3miljeHi ABOPSIAHO y

TR .

KOXXHOMY THI3Al 3aB’513i, BiA OCHOBU AO BEPXiBKHU
THi3A2, He 3BUCAIOTh. TOBINMHA IePUKApIIIO
6au3pko 620 MrMm. FEx3okapmiil yTBOpeHHil
APIOHHMH  i30AlaMETPHUYHHUMH  KAITHHAMH
sapmupiky 30-50 MKM, 3 A€llO HOTOBIIEHHMH
i MAOCKHMM 330BHi 0OOAOHKAMH, 3 IPOAUXAMH.
Mesoxapmiit baraTomraposuit, cAabko
AudepeHniiopannii Ha ABi 3omHm. KaiTman
I'SITH  IapiB  30BHIMHBOI 30HH poO3MileHi
I[iABHO, AEHIO AOBIIi y TaHTEHTAAbHOMY
HampsiMy, 32 pO3MipaMH HAOAMKAIOTBCS A0
KaiTHH ex3okapmito. Kaitmrm BHYTpimmHbOI
30HM Maibke BABiYI KpymHimi, posmimeni y
10-11 psaiB, 3 MDKKAITUHHUKaMU. Y Me30KapIIii
HasIBHI YMCA€HHI ipAl00AACTH 3 TaHIHOMOAIOHUM
BMIiCTOM, Ij0 3a0apBAIOETbCS cadpaHiHOM Y
4epBOHUH KOAip, posmipom 140%x210 mxm.
Enpokapmiit  opHOmIapoBuH, HOTo KAITHMHH
CHABHO TAaHTEHTAABHO BUTATHYTI i CHAOIIeHi,
He 3pepeB’siHiAl, 60100 wmxm. Iliauzu
POSKPHMBaHHS B3AOBX AOP3aAbHOI JKHMAKU Y
3piAOMY ITAOAI HEITOMITHI.

Bucnosxu

Orxe, 32 HamuMu AaHUMH, AAd G. imbricatus
xapakTepHa kopobouka Lilium-tumy (i3

3AepeB’5{HiA1/1M eHAOKapHieM), siIKa e(eKTHUBHO
PO3KPHUBAETBCSI B3AOBXK AOP3AABHOI  SKHAKH
IIAMHH PO3KPHUBAaHHS GOPMYIOTHCS IIPOTATOM
ricToreHeTUYHOI  Au¢epeHIianii orLAoAHﬂ).
VY Toit yac sk maip I sibirica 3a aHaToMiuHOIO
CTPYKTYPOIO OIIAOAHS BIAIIOBipa€ KOpO60'~ILli
Galanthus-turry ~ (6e3  mexamiunoi  30mHmM).
IIpore BipACyTHiCTD IWHAMH  PO3KPHBAHHSI
y ricroAoriumilt cTpykTypi omaoaHs (maia
PO3KpHUBA€ETbCS ~ AMIIE  Ha BepxiBui) Ta
MeXaH{YHUX IIapiB Xapakrepusye maip I sibirica
SIK KOPOOOYKY 3 peAyKOBAaHHM MeXaHi3MOM
PO3KpPUBAHHL.
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ANATOMICAL STRUCTURE OF PERICARP IN GLADIOLUS IMBRICATUS L. AND IRIS SIBIRICA L.
(IRIDACEAE)

CHRISTYNA SKRYPEC * & ANASTASIYA ODINTSOVA **

Abstract. The study of anatomical structure of pericarp in Gladiolus imbricatus reveals that this species has a capsule of

Lilium-type, with effective mechanism of dehiscence. While Iris sibirica has a capsule of Galanthus-type with reduced

mechanism of dehiscence.

Key words: Gladiolus imbricatus, Iris sibirica, fruit, pericarp structure
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MOP®OAOTTYHI OCOBANBOCTI YAIIIEYKH KBITKI
IPEACTABHUKIB ITIACEKIIIT INVOLUCRATAE (FOM.) FED.
POAY CAMPANULA L. PAOPU YKPATHU

Hartaaia I APEMAIOTA

Amnoranis. Ilposepeni aocaipxeHHS MOPOAOTIIHIX 0COOAMBOCTEN YalIeyKH KBiTKU IIECTH MIPEACTABHUKIB IMiACEKIil
Involucratae (Fom.) Fed. poay Campanula L. BcranoBaeHO criiabHi (ASBOHHKONIOAGHA HEPO3CiYeHa YACTHHA YAIIedKH) Ta
BiAMiHHI (<1)opma AoTaTed JaIledKH Ta HassBHICTb M BiACYTHICTh Ha HUX IJ.II/H‘II/IKiB) AASL BCIX AOCAIAYKEHUX BUAIB O3HAKH, SIKi

€ AlaTHOCTUYHMMHU Ha PiBHI PSAIB.

Karouosi caosa: Involucratae, Campanula, mopdoaoris, kiTka, daopa Ykpaitu

Incmumym 6omaniku im. M.IT Xorodnoeo HAH Yipainu, eya. Tepewenxiscoka, 2, MCII-1, Kuis, 01601, Ykpaina;

natalia.dremliuga@bigmir.net
Bcryn

Mop¢oaoriuni  ocobauBoCTI  YamEUKH
KBITKM 3AaBHA BHUKOPHMCTOBYBAAMCh B CHCTeMi
poay Campanula L. sx alarHocTHdHi O3HaKM
(DE CANDOLLE 1830; BOISSIER 1875), a Takox
€ BaOXAUBUMHM AASl KapIIOAOTIYHOTO aHaAi3y
IIPEACTABHHUKIB poAy. Taki O3HaKy dYammeykw,
Sk ¢popma il IjiAiCHOI YacTHUHM, AOIaTeH,
CriBBiAHOIIEHHS IX pO3MipiB Ta 0cobauBOCTI
ONyLIEHHs BBAXKAIOTbCS CYTTEBMMM Ha PpiBHI
mipcexuiit (BICIOATHA 1961; ®EAOPOB 1951,
1978; Buktoros 2002 ra in.).

B il CTaTTi  IOAQHO AE€TAABHUH
aHaAi3 MOpPOAOTIYHMX ocobAMBOCTET
YalIeyku MPEACTaBHHUKIB MiACEKITiT
Involucratae  (Fom.) Fed, yroumeno ix

AlarHOCTMYHY 3HAYYNIiCTh Ta BHSBAEHO HM3KY
O3HAK, AlarHOCTHYHMX Ha PiBHI PAAIB.

Marepiaau i MeTOAM AOCAIAKEHD

AAst pocaipxeHHS OyB  BUKOPHCTAHMIT
repOapHMil Marepias, 3ibpaHuil HaMu I dac
excriepunifHux BHUispaiB y  2007-2010 pokax,
a Takox 3pasku 3 repbapiis KW, LE, KWHA,
LWKS, LW, LWS, UU, CHER. Aas oxpemux

© The Author(s), 2014

BUAIB  OIpaIbOBYBaAM — Marepiaa, BiAi6paHI/H71
3  pisHUX TOYOK  apeasy.  AocAipxeHHS
IIPOBOAMAUCH i3 3aCTOCYBAHHSIM CTaHAAPTHOI
Mikpockomiuroi Texuiku (6iHokyasp MBC-9).
Omucu  IPOBOAMAKMCH 3 BHKOPUCTAHHSM
3araAbHOTIPUIHATOT TepMiHOAOTii (APTIOIIEHKO
u OEAOPOB 1986; 3UMAH ma ix. 2012).

Pe3yapTaTH Ta ix 06roBOpeHHs

Ha  repuropii  Ykpaimm  mipcexiis
[pEACTaBA€HA IIICTBMAa BHAAMH Ta ABOMA
IABUAAMHM, SKi HAAEXKATh AO ABOX PSAIB:
psay Glomeratae Charadze (C. glomerata L.
(subsp. glomerata Ta subsp. elliptica (Kit. ex
Schult.) Kirschl.), C. farinosa Andrz. ex Besser,
C. polessica Wissjul, C. pulchra Wissjul,
C. subcapitata M. Pop.) Ta psiay Cervicariae Fed.
(C. cervicaria L., C. macrostachya L.).

Y pesyAbTaTi HOPiBHAAPHO-MOPPOAOTIIHOTO
AOCAIAYKEHHS ITPEACTABHMKIB MiACEKITi1 (Ta6A. 1;
Ta6a. 2) BCTAaHOBAGHO, WO YaIledyKa y HHUX
6,90-15,90 MM 3aBAOBKKH, 3 A3BBOHHUKOIIOAIOHOIO
(mupoxopssonukonopi6row y C. polessica Ta
C. cervicaria abo BY3bKOA3BOHI/IKOHOAi6HOIO -y
peuiru BI/IAiB) L[IAICHOIO YaCTHHOIO PO3MipaMu
2,72-5,38%2,36-3,89 AQHIIETHUMHU Y

MM,
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Taba. 1. MopomeTpudHi 03HAKM YaIIEUKH y BUAIB Cumpanulu miacekuii Involucratae.

Table 1. Morphometric parameters of the calyx of Campanula subsect. Involucratae.

CepeaHi 3HaYeHHS 03HAK

Yameuka, MM

Buan IiAicHa yacTHHA Aomari CriBBipHOICHHS
saraApHa AOBXXUHH AOTIaTeN
LIMpHUHA
AOBXKHMHA MIMpUHA AOBXKHHA (6iat ocronH) AOBXHMHA i niaicHOT vacTHHM
Ser. Glomeratae
C. glomerata
4,34 3,16 7,96 2,14 12,30 1,80
subsp. glomerata
C. glomerata 5,38 3,89 10,52 2,80 15,90 1,92
subsp. elliptica
C. pulchra 523 3,86 10,43 2,89 15,66 1,96
C. farinosa 3,74 291 5,98 1,92 9,72 1,60
C. polessica 2,76 2,36 6,23 2,18 8,99 2,25
C. subcapitata 3,98 3,16 10,76 2,57 14,74 2,70
Ser. Cervicariae
C. macrostachya 4,43 2,74 5,10 2,01 9,53 1,15
C. cervicaria 2,72 2,77 4,18 1,94 6,90 1,54

TabA. 2. SKicHi 03HAKU YalIeyKHn Y BUAIB Campanula miacexii Involucratae.

Table 2. Qualitative parameters of the calyx of Campanula subsect. Involucratae.

OsHaku
Buau
IiricHa yacTuHa Aomnari IIunuku Ha AoTIaTsIX
Ser. Glomeratae
C. glomerata subsp. glomerata BY3bKOA3BOHHKOIIOAIOHA TPHUKYTHI KOPOTKi
C. glomerata subsp. elliptica « « «
C. pulchm < «< <
C. farinosa « « «
C. polessica IIUPOKOABBOHUKOIOAIOHA < «
C. subcapitata BY3bKOA3BOHUKOIIOAIOHA < AOBTi1
Ser. Cervicariae
C. macrostachya « AQHIIeTHI BipCyTHI
C. cervicaria LHHPOKOASBOHHKOHOAi6Ha < «

C. cervicaria Ta C. macrostachya i TpuUKyTHAMU
Yy PpemTH BHAIB  AOIATAMU  pO3MipaMu
4,18-10,76x1,92-2,80 MM, KOpPOTIIUMH 34
niaicny wactury wameuku (criBBiAHOmUIEHHS
ix popxunn 0,37-0,87). Hamu 6yro BipmiueHo
OiABII AOBT Ta IHPOKI OiAst CBOET OCHOBH AOTIATI

y C. glomerata subsp. elliptica (10,52x32,80 mMm)
ta C. pulchra (10,43x2,89 MM), IPOTH KOPOTKUX
Ta Bysbkux — y C. cervicaria (5,10x2,01 mm) i
C. macrostachya (4,18x1,94 mm). Y 6iapmocri
BUAIB IACEKIil IPU OCHOBI Aomared HasBHI
munuku (Puc. 1), xopotki — y C. farinosa,



ApeEMatora H.I. Mopdoaoris ameuxu Campanula subsect. Involucratae

Puc. 1. IlTunuxu mo kpato aonareit yaueuku y Campanula glomerata subsp. elliptica: A — ¢parmMeHT AOIATI 3 MIMIIHKAMH;

Bb- mumnuk.

Fig. 1. Spinelets on the edge of calyx lobes in Campanula glomerata subsp. elliptica: A — fragment of the lobe with

spinelets; B— spinelet.

C. glomerata subsp. glomerata Ta subsp. elliptica,
C. polessica, C. pulchra, a poBri — Aume y
C. subcapitata. Tam wacom y C. cervicaria i
C. macrostachya Taki IMNKMKY BIACY TH.

Ha wmamy Aymky, Taki Mopdoaorivsi
O3HAKM KBITKH, SIK AAQHI[ETHI AOIATi YallleYKH
Ta BIACYTHICTD Ha HMX INUIIMKIB y POCAMH
C. cervicaria i C. macrostachya - nporu
TPUKYTHUX AOMNATeH 4YaIleYkd 3 KOPOTKHMH
a60 AOBIMMH  IIMIHKAMH € CYTTEBUMH
aAlarHocTMyHMMH  Ha  piBHI  psaiB.  Cepep
MOPPOMETPUYHUX IIOKA3HHUKIB, AOAATKOBHMH
O3HaKaMHM Ha piBHI PSAAIB € CIiBBIAHOIIEHHS
AOBXUHH IIAICHOI YaCTHMHHM 4YaIlledykd A0 11
saraabHoi poomxunu (0,84-1,30 y npeacTaBHUKIB
psay Glomeratae nporn 1,98-2,11 - psiay
Cervicariae).

BucaoBxu

Y pesyAbTaTi MOPiBHAABHO-MOPPOAOTIYHOTO
aHAAI3y TPEACTaBHUKIB ITiACEKINI Involucratae
IAATBEPAJKEHO, IO CIIABHMMH AAS  BCiX
AOCAIA)KEHHX  BHAIB €  A3BOHHUKOIIOAIOHA
Hepo3ciyeHa 4YacTMHA vameyku. BcTaHoBAeHO,
IO AlaTHOCTUYHMMU O3HAaKaMU Ha PiBHI pAAIB
€ popma AomaTeil YamleyKH Ta HAasABHICTD 4
BIACYTHICTb Ha HUX HIMITHKiB.
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MORPHOLOGICAL PECULIARITIES OF CALYX IN SPECIES FROM CAMPANULA L. SUBSECTION
INVOLUCRATAE (FOM.) FED. IN FLORA OF UKRAINE

NataLia G. DREMLIUGA
Abstract. The calyx morphological peculiarities of six species from subsection Involucratae (Fom.) Fed. of the genus
Campanula L. from Ukrainian flora were studied. The common (campanulate calyx) and peculiar (triangular or lanceolate
calyx lobes, and presence or absence of small thorns on them) characters have been revealed. The peculiar features could
be applied as additional diagnostic on the level of series.

Key words: Involucratae, Campanula, morphology, calyx, flora of Ukraine
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YABTPACTPYKTYPA IIAOAIB BUAIB CEKIIIV PRAEALTINA
(GREMLI) SCHLJAK. TA ECHININA (NAEG. ET PETER)
SCHLJAK POAY PILOSELLA VAILL. PAOPH KPUMY

Baagprra C. [TABAEHKO-BAPUIIEBA

AmnoTanis. Briepiie AOCAiAKEHO YABTPACTPYKTYPY TIOBepXHi IAOAB BUAiB cexuiit Praealtina (Gremli) Schljak. ta Echinina

(Néeg. et Peter) Schljak poay Pilosella gpaopu Kpumy. BcraroBaeHo criiabHi AAsl AOCAIAXeHHX BHAIB (KiAbKicTb pebep

Ta A3b00OOIObIAHI rOpOHKH HA IX BepXiBKAX, BUTSATHYTI KAITHHU e€K30KApIIiio, Ha amKaAbHOMY KiHIIi SIKMX 3HAXOASTHCS

IIHAOTIOAi6Hi BUPOCTH, SMOPIIKYBATHUI PeAbed IIHX KAITHH, 2 TAKOXK HASBHICT MIKPOTIANTIiA) Ta BiaMiHHi 03HaKH. OCTaHHi

MU IPOIOHYEMO BUKOPUCTOBYBATH SIK AlaTHOCTHYHI Ha PiBHI CeKIIil.

Karouosi caosa: Pilosella, Praealtina, Echinina, ¢aopa Kpuma, CEM, yAbTpacTpyKTypa HOBEpXHi IAOAIB

Tucmumym 6omanixu im. M.I Xorodnozo HAH Yipainu, eya. Tepewjenxiscvka, 2, Kuis, 01601, Yipaina; 1zlaya@mail.ru

Bcryn

Ha cporopHimHif AeHb y cHCTeMaTHLi Bce
YacTile  BUKOPHUCTOBYIOTbCS — KApIIOAOTIYHI
O3HAKU. AOCAIAXKEHHSI, IPOBEAEH] Ha 6ararbox
00’eKTax, IIATBEPAXXYIOTb  AYMKY,  ILJOAO
MOXAMBOCTi BHKOPHMCTaHHS IMX O3HAK SK
AOAATKOBUX AIQarHOCTUYHUX IIPU BHU3HAYeHHI
cekmiit Ta BUAIB (SULAIMAN 1995; JOHNSON
et al. 2004; OapmrAHCHKUE 2009; [TEPETPUM
1 BAKYAEHKO 2009). Ilpu BuBueHi maoais
poaurn  Asteraceae Bercht. et J. Presl
OCHOBHUMH O3HAKaMM, Ha fAKi 3BepPTAIOTh yBary
AOCAIAHMKHU €: XapaKTepUCTUKA CKYABIITYpH
MMOBEPXHI IAOAY, 3OBHIIHIM BHUIASA HOCHKY
CiMSIHKH, HasIBHICTH pebep, popMa Ta poaMipu
KAITHH €K30KAapIIil0, a TAaKOX HASABHICTh Ha HHUX
BUpOCTiB Ta iHmmx cTpykryp (SCHNEIDER
& BoLDRINT 2011; SHEKHAR et al. 2011;
BEDNORZ & PODSIEDLIK 2013). AocaipxeHHs
CKYABIITYpH IIOBEPXHI CIM'SHOK BHAIB poay
Pilosella Vaill. mpoBoAMAOCS B MeXKaX 3araAbHHX
AOCAIAYKEHD TIAOAIB Tpn6n Hieraciinae Dum.
(CerHuKOB u MaaaruoHOBA 2001). Tak,
B pe3yAbTaTi aHATOMIYHUX Ta MOPPOAOTIYHUX
AOCAIAKEHD 6yao BUSBAECHO 3HAYHy
pisHOMaHITHICTD Ak POpM, Tak i aHaTOMiyHOI

© The Author(s), 2014

Oya0BH 1A0AIB. Hait6iAbII 3HAYHUME O3HAKAMH €
KIABKICTB Ta XapakTepucTHKa pebep. PesyapraTu
AOCAIAKEHHST CKYABIITYPH IOBEpPXHi CiM'SIHOK
BUAIB popy Pilosella paan 3mory miarBepauTH
AOLIIABHICTD PO3MEXyBaHHsS HOTO Ha CeKIil.
OCHOBHUMHU O3HAKaMU IIPU AOCAiAKeHHI 6yA1/1
HasBHICTD Ta AOBXXHMHA BUPOCTIB KAITHH, a TAKOX
HAsIBHICTD Ta KiAbKicTh Mikpomammia. Tak sk B
XOAI AOCAIAXKEHHSI TIAOAIB TpH6H Hieraciinae
AAST AOCAIAPKEHHS O3HaK CeKIJiH 6yA14 y34Ti
II0 OAHOMY IPEACTABHHUKY i3 KOXKHOI, TO iCHye
HaraAbHa HOTpe6a Y AOCAIA’KEHHI CeKIlii B
[IOBHOMY 00 ’eMi.

Ha Ttepuropii Kpumy 3a ocramnivm
ssepennsamu (EHA 2012; EURO+MED 2013)
TPamASIETbCSL  OAMH  BHA  cekuil  Praealtina

(Gremli) Schljak. Ta aBa Buam cexuii Echinina
(Néeg. et Peter) Schljak. poay Pilosella.

Marepiaan i MeToAM AOCAIAKEHD

AAST AOCAIAXKEHHST 0COOAMBOCTET! MOBEPXHi
IAOAIB cexuiit Praealtina, Echinina poay Pilosella
¢aopu Kpumy BUKOPUCTOBYBAAMCS MaTepiaAw,
3ibpani Hamm y 2011-2012 pokax, a TaKox
Marepiaan repbapiiB Iucruryry 6Goraniku
im. M.I. Xoaopmoro (KW) rta Hikircpkoro
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60TaHIYHOTO capy - Hanjionaapsoro
Haykosoro nentpy HAAH VYpaimu (YALT).
3pasku QiKCyBaAM HAa AATYHHOMY CTOAHKY i
HAIIMASIAM TOHKUM IIApOM 30A0Ta y BaKyyMHil
KaMepi, MiCAS YOTO AOCAIAKEHHS IIPOBOAMAM

BUKOPHUCTOBYIOUYM  CKaHYIOYMM  MIKpOCKOI
CEM JSM-6060 LA. Ommcu IpOBOAUAMCDH
3 BUKOPHUCTAHHAM 3araAbHONIPUMHATOL

tepminoaorii (BARTHLOTT 1981; CEHHUKOB
U VIAAAPHMOHOBA 2001). Y cBoiit po6ori mu
aHAAI3yBaAM HACTYNHI IIapaMeTpu: po3Mipu
Ta KOAIp IAOAy; $opMa KAITHH eK3OKapIIiio;
MTOAOXKEHHSI AHTHUKAIHAABHOI CTiHKM KAITHH
€K30KapIIio BIAHOCHO MEePUKAIHAABHO];
HasIBHICTb Ta KIABKICTb MiKpoIlammia; peAsbed
MOBEPXHI IIAOAY; XapaKTePUCTHKA BHUPOCTIB
KAITHH €K30KapIIiio.

AocaipxeHi 3pasku:

P.  bauhini  (Schult.) Arv.-Touv.:
P glaucescens  (Bess.)  Sojak = Mexay
[Bapaetickum u Boicokum, 28.05.2012(KW);
P. cymantha (N.P.) Schljak 3a mepeesaom, cr.
x/a Octpsixoso, 28.05.2012 (KW);

P. echioides (Lumn.) Schultz et Sch.
Bip.: H. asiatica (N. P.) Juxip Kpoiy,
CuMdepomoAbcKHil p-H, ceB. CKAOH I. JaTbIpAar,
Kpbivckuit  3anosepnnk, 10.07.1956 (KW);
P echioides (Lumn.) Schultz et Sch. Bip. Kpsiv,
SIATUHCKU 3amoBeAHUK, AMBAAMIICKOE A-BO,
An-lTlerpunckaa  ditaa, Qopmalis  0cocku
muskon, 24.07.1974 (KW); Ait-Tlerpunckas
sIFIAQ HAa KaMEeHHCTOM MecTe ydactka 1909
r. mpu Mmereoctanuuu. 12.07.1913 (YALT);
P. malacotricha (N. P.) Schljak Kpsmv, Kapaaar
19.07.2003 (KW);

P. procera (Fr.) Schultz et Sch. Bip
AeHiHCKHI p-H, 3axipHI oxoammi c. 3aBaacKoe,
CTeIl B3AOBX KAipHM AB30BCBKOrO MOpsSl Y
HanpsiMKy Ha c. KaaigHcbke, cropapudHo,
30.05.2011 (KW).

Pe3yAbTaTH Ta iX 06rOBOpeHHs

Cim’sHKa LMAIHApUYHA, po3mipaMu
1,3-2,5 mM. Aag Bcix BHAIB  XapakTepHa
peOpucra moBepxHs i3 AecsTBMa pebpaMiL
Bouu oxpyrai, uirki. Hagsui mpupatxu -
IIeTUHHUCTI TPHUXOMH, 3i6paHi Ha BepxiBIi y

OAHE KOAO, i pOPMYIOTH HamIIyC. Horo AOBXHHa
3,6-5,8 mm. Hocuk (Puc. 1 A) mpepcraBaeHnit
MIAKOBOTIOAIOHMM TOTOBIIEHUM BAaAMKOM i3
KOAOIIOAIOHNM py6unKoM BcepeauHi. B ocuosy
MiAKOBOTIOAIGHOTO BaAMKa BXOASITH Tpu pera
mAOAY. BepxiBka ciM'SHKU Mae KiAbIIeITOAIOHI
BaAMK i3  A3bO0OMOAIGHMMHE  ropbuxam,
KIABKICTD ~ SIKMX ~ AOpIBHIOE dumcAy pebep
nacimuau (Puc. 1 B). Peabed mosepxHi maopy
YTBOpPEHHI BUTATHYTHMU B3AOBX OCI CiMSIHKH
KaiTMHaMH. Y BCix aocaipxeHux Bupis Pilosella
KAITUHM €K30KapIIil0 MaTh KOHYCOHOAi6HO-
3arOCTPEHHI BHPICT, IO IIiA TOCTPUM KyTOM
HaNpsMACHHI AO BEPXiBKHM cimM’gHKH. Posmipu
IBOrO BHPOCTy He Iepebiabmryrors Y4
3araAbHOTo po3mipy kaitmau. Caip 3a3HaUMTH,
IO PO3MipH IIMX BUPOCTIB Ha pe6pax MEHII HiK
Ha MDKpebepHiil aiasHui. Bropuuumil peabed
YTBOPEHHI KyAEIOAIOHMMH BHPOCTaMH Ta
3MOPIIKAMHU KYTHKYAHM, IKi BHUpPa)KeHi B Tifl 4u
IHIIiN Mipi.

Cexuis Praealtina

Pilosella bauhini (Schult.) Arv.-Touv.

ITaip 1,3-1,6 MM 3aBAOBXKH, KOPHUYHEBHUI
AO TeMHO-KOpu4YHeBOro koabopy. IloBepxms
KAITMH — 3MopmKkyBata. Ha pebpax cim'sHku
AHTHMKAIHAABHI CTiHKM KAITMH €K30KapIIiIo
ACII0 BHUCTYTAIOTh Hap IePUKAIHAABHUMH, Y
MpreGepan AMASIHKaX BOHH 3HAXOASTHCS
Ha opaHomy piBai (Puc. 1 B). Ha aucraapiit
AHTHKAIHAABHIA  CTIiHII  KAITMH  MIiCTAThCS
[amiAK, PO3MIpU SIKMX He IepeOiApIIyloTh Y2
3araAbHOTO pO3Mipy KaiTuHH. Posmipu mamia
Ha pebpax MeHHN MOPIiBHSHO 3 TAKUMH Y
MixpebepHiit Aiasani. Kaitman  exsokapriio
Ha pebpax po3MIIIyIOThCs psipaMu, GOPMYIOUH
psau 3aroctpenux mamia. Ha xyTuxyai nasshi
MIKpOMaNIiAK, IO 6iABII-MeHII piBHOMIpHO
pO3MIIYIOTbCA IO BCi IOBEPXHi KAITMH
€K30KapIlilo, IpOTe Ha BUPOCTaX KAITHH IX
KIABKICTD AEI[0 MeHIIIa.

Cexnis Echinina

Pilosella echioides (Lumn.) FW. Schultz
et Sch. Bip.

ITaia 1,5-1,8 MM 3aBAOBXKH, YOPHMI AO
TeMHO-KOPMYHEBOrO. IIOBEpXHSL KAITUH —
3amopmkyBara. Ha pebpax aHTHKAiHaABHI
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Puc. 1. CkyabnTypa IOBEpXHI NAOAIB cexuiit Praealtina
ta Echinina poay Pilosella ¢aopu Kpumy: A — Hocuk
civ’stxu (P, procera); B — Bepxiska cim’siuxu (P echioides);
B — nepsuHHMit peabed: KaiTHHU ex3oxaprito (P, bauhini);
I' - sropunnumit peabed: wmikpomammiau (P. bauhini);
A — BropunHuit peabed: mikponanmiau (P. echioides).

Fig. 1. Sculpture of achenes in sections Praealtina and
Echinina of the genus Pilosella of Crimean flora: A — spout
of achene (P. procera); B — top of achene (P. echioides);
B - primary sculpture: the exocarp cells (P. bauhini);
I' - secondary sculpture: the micropapillae (P. bauhini);
A — secondary sculpture: the micropapillae (P. echioides).
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CTiHKM KAITHH €K30KapIlI0 AEHIO BUCTYTAIOTh
Hap  mepukaiHaapHuMU.  Ha  AmcTaabHin
AQHTUKAIHAABHIM CTiHII KAITMH eK30KapIIiio
HasBHI IamiAW, 14O TipA TOCTPUM KYTOM
HAIpSIMAEHI AO BepxiBku ciM'sHKH. Posmipu
[mamiA  He IepeOiAbmyloTh Y3 3araAbHOIO
poamipy kaituau. Posmipu mamia Ha pebpax Ta
y MDKpeOepHHX AIASHKaX He BIAPI3HSIOTHCSL
Kairunu ex3oxapriito Ha pebpax po3Mily0ThCst
PAAaMu, YTBOPIOIOYM B CBOIO 4Yepry psAu
3arocrpeHux BupocriB. Mikpomanmia 6araro,
BOHHU PO3MII[YIOTbCS IO BCill MOBEPXHi KAITHH

€K30KapIIio.

Pilosella procera (Fr.) EW. Schultz et
Sch. Bip.

ITaia 2,0-2,5 MM 3aBAOBXKH, YOPHHI,

A0  TeMHO-KOopmdHeBoro. IloBepxHs KaiTmH
- 3mopuikyBara. Ha pebOpax aHTHUKAiHaABHI
CTiHKM KAITHH €K30KapIlI0 AEHIO BUCTYTAIOTh
Hap  mepukaiHaapHuMH.  Ha  AncraspHin
AHTHUKAIHAABHIN CTIHII KAITUH HasIBHI
MaiAM, IO IipA TOCTPUM KYTOM HANpSAMAEHI
A0 BepxiBku ciM'sHKHM. Po3mipu mamia, K i
y IOIIepeAHBOrO BHAY, He IepeOiAbIIyIOTh
15 zaraapHOro posmipy Kairumnm Kairuxu
eK30KapIIiio Ha peOpax po3MIIIYIOThCS PSIAAMH,
YTBOPIOIOYH B CBOIO Y€Pry PSAW 3arOCTPEHMX
Bupoctis. Mikpomammia 6araro (Puc. 1 A),
BOHHU PO3MII[YIOTbCS IO BCill MOBEPXHi KAITHMH
€K30KapIIiio.

BucuosBxu

Y pesyabrari IOpIBHAABHOTO  aHAAi3y
CKYABNITYPH IIOBEPXHI TIIAOAIB BHAIB CEKINH
Praealtina ta  Echinina  poay  Pilosella
¢aopu Kpumy O6yro BHABAEHO, IO BOHH
XapaKTePU3YIOTbCSI  BIAHOCHO  HEBEAUKUMH
po3Mipamu, oAHaKOBOIO KiabkicTio pebep (10) Ta
A3bO6OIIOAIOHUMU BIADOCTKaMH Ha BepXiBKaXx,
NMPO3eHXIMHUMHU KAITMHAMHU €K30KapIIilo, Ha
amiKaAPHOMY KiHII SKHMX 3HaXOASATBHCS MAIliAH,
3MOPIIKYBaTUM PEAbEPOM IIUX KAITHH, a TAaKOXK
HasBHICTIO MIKpOIAIIIiA, IO CIIOCTEPIiraroThCs
IO BCif TIOBEPXHi €3KOKAPIIiIO.

Bupu cexuii Praealtina xapaxrepusyeTbcst
HalIMEHIIOK AOBXHMHOIO CIMSHOK Ta IX
KOPHYHEBUM KOABOPOM, MEHINOIO KiABKiCTIO
MIKPOIANIIiA Ha TAMA Ha KAITHHAX €eK30KapIIiio

i MeHIIEIMU pO3MipaMu BUPOCTIB KAITHH pebep y
HOPIBHSIHHI i3 BUPOCTAMU KAITHH MbKpebepHHX
AASTHOK.

Cexuist Echinina poay Pilosella aopu Kpumy
XapaKTepU3yeTbCs  OIABNIMME  po3Mipamu
CIMSHOK 1 YOpHHM KOABOPOM IIAOAIB, 4
TaKOXX  BEAHMKOI  KIABKICTIO  MiKpOIammiA
Ha TIOBepXHi ek3okapmilo. Bupocru xairun
MiKpeOepHHX AIASHOK Ta pebep 3a posmipamu
He BiApi3HAIOTbCA. JiTKO AOCAIAXKEHI BUAM
PO3Pi3HAIOTHCA OAHMH Bip OAHOTO 3a PO3MipOM
naopis (y P echioides — 1,6-1,8 mm, a y P. procera
-2,0-2,5 mm).
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THE FRUIT ULTRASTRUCTURE OF THE SPECIES FROM SECTIONS PRAEALTINA (GREMLI)
SCHLJAK. AND ECHININA (NAEG. ET PETER) SCHLJAK OF THE GENUS PILOSELLA VAILL. IN
CRIMEAN FLORA

VALERY S. PAVLENKO-BARYSHEVA

Abstract. At the first time the ultrastructure of achenes at sections Echinina and Praealtina of the genus Pilosella of

Crimean flora is investigated. Common and demarcation features for studied species, as well as specific features for each
section are found.

Key words: Pilosella, Prealtina, Echinina, Crimean flora, SEM, ultrastructure of achenes
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MOP®OAOTII IIPEACTABHUKIB TPUBU
CORONILLEAE (ADANS.) BOISS. (FABACEAE) ®AOPH
YKPATHU HA PAHHIX CTAAISIX OHTOTEHE3Y

Hataars KAPTIEHKO * 1 BAAAMICAABA BAAAHIHA

Anoranis. ITpoBeaeHi MOpIBHSABHI AOCAiAXKeHHS ocobamBocTeln Mopgoaorii 15 BuaiB pocamr tpubu Coronilleae

(Adans.) Boiss. (Fabaceae) Ha panHix cTapisx ixsHporo onTorenesy. HaBepeHO MOPOAOTidHi OMHMCH MOAOAMX POCAMH BCix

BUBYeHHX BHAiB. [TokasaHa AOL[IAbHICTD MEBHIX TAKCOHOMIYHHX 3MiH, 30KpeMa, ITlepeHeCeHHs Coronilla emeroides Boiss. et
Sprun. po popy Hippocrepis L., a Coronilla varia L., C. cretica L. ta C. elegans Panc. po poay Securigera DC.

Karouosi caoBa: Coronilleae, Mopdoaoris, oHTOreHes, TAKCOHOMISE

Kuiscokuii Hayionasvrui yrisepcumem imeni Tapaca Illesuenica, Hasuarvno-naykosuii yenmp "Incmumym 6ioaozii”, kagedpa
6omanixu, np. axademixa Lywixosa 2, m. Kuis, 03022, Ykpaina; * S635688@rambler.ru

Bcryn

Busuenusa JKUTTEBUX KBITKOBHX

dopm
POCAWH Ma€ BeAMKe 3HAYeHHS AAS CHCTEMATHKU
i isorenii. Pesyasraru 6GiomMopdoaoriunmx
AOCAIAXKEHb ~ IIUPOKO  BUKOPHUCTOBYIOTHCS
AAS TIODIBHSHHA 1 pPO3MEXYBAaHHS TaKCOHIB
PI3HOrO paHry, OCKIABKH GiABLIICTD HapameTpiB
610MOPPOCTPYKTYPH € AIATHOCTHIHUMY HA PiBHi
POAIB, CeKIliii, a iHOAL M BUAIB, a TAKOXX MIPUAATHI
AASL BUSIBAGHHSI (PiAOT€HEeTHYHOI CIIOPIAHEHOCTI
MK TPyIIaMl POCAWH. Y IpallSX Pi3HUX aBTOPIiB
(BAcuapaEHKO 1979; DUKE & POLHILL
1981) MiCTHTbCS YMMAAO TIEPEKOHAMBUX aKTiB,
IO  MATBEPAXXYIOTh  I[iHHICTD  AOCAIAYKEHD
MOP(OAOTIYHUX ocobamBoCTelt pocauH
Ha paHHIX €TallaX IXHbOTO OHTOTEHE3Y AAS
YTOYHEHHS CHCTEMATHYHOTO IOAOXKEHHS BHAIB,
a TAKOX AASl BUPIIIEHHS MUTaHb PiAOTeHeTUYHOI
CHICTEMATUKHU KBITKOBMX POCAMH Ta €BOAIOLII y
LiAOMY.

Meroo  pocaipxeHHs  6yao  3sicyBarm
Mopdoaoriuni ocobauBocTi 15 BHAIB pocamH
Tpubu Coronilleae y pannix BikOBHX cTaHax,
OTPUMAHHX eX Situ, Ta BUSBUTH BIAMIHHOCTI MK
HUMU AAS YyTOYHEHHS IXHbOIO CHCTEMATHYHOTIO
ITOAOXKEHHSL.

© The Author(s), 2014

Marepiaan i MeToAM AOCAIAKEHD

AAst mpopomyBaHHS 6yAO BHUKOPHCTAaHO
3paskd HACiHHS, OTpUMaHi 3 OOTaHIYHHX
ycraHoB €Bpomm Ta 3ibpami y Micusax
IIPUPOAHOTO 3POCTAaHHS HA TePUTOPil YKpaiHy,
a came: Coronilla emeroides Boiss. et Sprun.
Nell — Vkpaima, AP Kpum, c. Maanit Mask;
C. valentina L. (ueﬁ BUA HE € MPEACTAaBHHKOM
daopu Vkpainu, ase npuitaaruit (MOSYAKIN
& FEDORONCHUK 1999; LASSEN 1989) sx
tunosuit Aast poay Coronilla samicts C. varia L.),
Ne31 — Iraais1, 6OTaHIYHHI Cap YHIBEPCHTETY M.
Ienys; C. coronata L. — YxpaiHa, TepHomiabcbKa
06a., c. TIyrucoko; C. scorpioides (L.)
Koch. - Vkpaima, AP Kpuym, HixiTcpxuit
boraniunmit cap; C. cretica L. — Ykpaima, AP
Kpny, Hixitcokuit 6oraniunmit cap; C. varia
L. — VYxpaima, AP Kpum, c. Maanit Mask;
C. elegans Panc. — HimeuunHa, 60TaHIIHUI caa
yHiBepcuTeTy M. €Ha; Hippocrepis comosa L.
— Vkpaina, Tepromiabcbka 064., c. I'yTuceko;
H. biflora Spreng. — Vxpaima, AP Kpuw,
Hixircoxuit 6otamiuamit cap; H. ciliata Willd.
— Himeyunna, OoTaHiUHMII cap YHiBepCHTETY
m. T'yrenbepr; Securigera securidaca (L.) Degen
et Doerfl. — Yxpaina, AP Kpuwm, M. ITapreni;
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S. parviflora (Willd.) Lassen - Aauis, Buxopsun 3 1bOrO, MOAOAI OCOOHMHHU
6oramiunmit cap M. Komewraren; Ornithopus 6araropiunux supis  (Coronilla  coronata,

sativus Brot. — Aamis, 6oTaHiYHMIT cap
yuisepcurery M. Konewnraren; O. perpusillus L.
— Opanmnis, boranivanii cap M. HanT; Scorpiurus
muricatus L. — Opannis, DBoTaniyHmi caa
yHiBepcureTy M. Bopao.

AOCAIAXXEHHS MOAOAMX POCAMH IIPOBOAUAH
33 3araAbHOINPHUMHATOIO IIPOI'PAMOI0 BUBYEHHS
xurreux ¢popm (CMUPHOBA u dp. 1976).
BuBuaau Gpopmy ciM’SIAOA€T Ta EPIINX AMCTKIB
MIPOPOCTKiB, ¢OpMy Ta KIABKICTb AMCTOYKIB
Ha paxici, po3Mipu eIiKOTHAS, TilIOKOTHAS,
HasBHICTb Ta BIAHOCHY AOBXHHY 4YepelKa
AWICTKQ, HAsIBHICTD OIYLIEHHS Ta 3a0apBAEHHSL
HazBu BUAIB yTOUHEHO 3riAHO CHCTEMAaTHYHOTO
3BEAEHHS Mocsxkina i Depoponuyka
(MosyakIN & FEDORONCHUK 1999), mpu
upoMy Hippocrepis unisiliquosa L. HaBepeHO 5K
H. biflora, a Coronilla rostrata Boiss. et Sprun. —
sk Securigera parviflora.

BikoBuit ~ cTaH = ‘IPOPOCTKH ~ AAS
0araTOpiYHUX POCAMH BU3HAYAAH 32 METOAUKOIO
T.A. PasoTHOBA (1950) Ta A.A. YPAHOBA
(1967), AOTOBHEHOIO IHIIMMM AOCAIAHMKAME
(CMuPHOBA u dp. 1976; >KykoBa 1983;
3AYTOABHOBA u dp. 1988). Ilpu upomy
O3HAKAMHU IIPOPOCTKA OYAH: 3MilllaHe )KUBAECHHSI
(32 paxyHOK peYOBUH HACIHMHM Ta BAACHOI
aCHMiAAL{i  MepHmIMX  AMCTKiB), HAsBHICTb
MOPQOAOTIYHOrO 3BSI3Ky 3 HACIHHHOIO a60
CIM'IAOASIMH, HAsBHICTh TaKHX 3apOAKOBUX
CTPYKTYP fK CiM'SAOA], Tepmmit (3apoAKOBHit)
kopinernp Ta marid. IlJopo Bu3HaYeHHS BiKOBOTO
CTaHy ‘TIPOPOCTKH  ~OAHO- Ta ABOPIYHHX
POCAMH, MM IPUHAMAEMO, IIO CTaH IPOPOCTKIB
BM3HAYAETHCA 3 MOMEHTY IIOSIBH ciM’siponeit
AO IX BIAMHMPAHHSA AHIIE B TOMY BHIIAAKY,
KOAU CIM'SAOAI 30epirarorbCsi Ha POCAHHI
KiAbKa THDKHIB, 1 TIABKM HiCAS IX BiAMHUPaHHSA
Ta OIIAaAAHHS BiA6YBaIOTbCH IOMITHI 3MiHH
CTPYKTYyPH HAA3E€MHHX Ta IIA3EMHHUX OpraHiB.
Skmo sk ciMSAOAL 30epiraloTbcs IPOTArOM
OIABII TPHBAAOTO IPOMDKKY 9acy, HAIPHKAQAA,
Oiapmie Micsiys, i mpu LBOMY BiAOYBarOTbCS
MOMITHI 3MiHM CTPYKTypu HAA3EMHHX i
MiA3EMHUX OPraHiB, TOAL IPOPOCTKAMHU MOXKHA
Ha3BaTH Ti OCOOMHH, SIKi MAIOTh AMIIE CIM SIAOAL
(Ao MOSIBY IEePIIUX CIIPaBXHIX AI/ICTKiB).

C. valentina, C. emeroides, C. varia, C. elegans,
Hippocrepis comosa) i3 ciM’SAOAIMH Ta ABOMa
CIPaBXHIMM AMCTKAMH MU POSIASAQAM  SIK
IPOPOCTKH, TOAL SIK Y OAHO- 460 ABOpIYHHX
(Coronilla scorpioides, C. cretica, Hippocrepis
biflora, H. ciliata,  Ornithopus  sativus,
O. perpusillus, Securigera securidaca, S. parviflora,
Scorpiurus muricatus) TPOPOCTKAMU BBAXKAAU
0COOMHM, SKi MAIOTh AWIIE  CIM SIAOAI,
IOBEHIAPHUMM — 3 OAHHMM CIPaBXHIM AHCTKOM
(a60 ABOMa, SKIWO BOHM He BiApi3HSAMCH
MOPQOAOTiYHO) Ta iMATYpHHMH — 3 ABOMA
CIPaBXHIMH AMCTKaMH (sncmo MEePIUIMI i APYTHUHI
AWCTOK BiADI3HAAMCS MOPOAOTIUHO).

Pe3yapTaTH Ta ix 06roBopeHHs

Mopdoaoris NMPEeACTAaBHHUKIB poay
Coronilla L. Ha paHHIX CTapisSIX OHTOreHe3y

Coronilla coronata. IIpopocTku 3eaeHi, i3
CH3YBaTHM BiATIHKOM. CiM’sip0Ai 06epHeHo-
SNIIENOAIOHI, IIPH OCHOBIi IIOCTYTIOBO 3BY>K€Hi
y Koporkmii depemok. JKmaka moMmiTHa
3 HIWKHBOTO OOKy ANMCTKa, He AOCSIae
BepXiBKM TIAACTMHKHU. [iMOKOTHAD 3eAeHU,
3 pOXeByBaTUM BipTiHKOM. EmikoTuab A06pe
BUPA)XEHUH, i3 CHU3YBaTO-POXXEBHUM BiATIHKOM.
Ilepumit AuCTOK IpOCTHH, M’ SICHCTHI, OKPYTAO-
SIALIETIOAIOHII, HA BepXiBIH 3 TAMOOKOIO TYIIOIO
BUIMKOIO, 3 KOPOTKUM uYepemKkoM. Apyruit
AVICTOK TTOAIOHOT pOPMH, TAKOX YepPeIIKOBHIL.

C. scorpioides. IlpopocTku 3eaeHi, i3
CH3YBaTHM BIATiHKOM. CiM’sp04i, Ha BiAMiHY
BiA [TOIIEPEAHBOTO BUAY, BHAOBXKEHO-00epHeHO-
SMIENOAIOHI, IIPH OCHOBI IIOCTYTIOBO 3BY>K€Hi
y KOpPOTKMi1 uyepemloK. I'iMOKOTHAL poKeBUH,
i3 CH3yBaTUM BIATIHKOM, €IIKOTHAb 3€ACHUI.
EnikoTHAb mpHOAM3HO B 2,5 pasy KOPOTIIMIL
3a emikotuab C. coronata. Ilepmmit AmcTOK
IOBEHIABHUX POCAMH IPOCTHH, M SCHCTHUII,
06epHeHO-SIIIeTIOAIOHIT, AO OCHOBU
IOCTYIIOBO 3BY)XXEHUH, are CHUAS4UH. Apyruit
AMCTOK TaKoi >k GOpMH.

C. valentina. IlpopocTku 3eaeHi, i3
CH3yBaTHM BiATIHKOM. CiM’ a0l o6epHeHo-
SIALIETIOAIOHI, [pM  OCHOBI  3ByXXeHi Y
KOpOTKH 4Yepemok. IimoKoTHAb poxeBuH,
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i3 cumsyBaruMm BipTiHKOM. EmikoTHAB Ao6pe i cepepHPOI AOBXHMHHM YEpEIIKH MAKTh
BUpPaXeHMH,  CH3yBaTo-3eAeHMi. Ilepmmit  aHTOmiaHOBE 3abapBAEHHS. Tinmoxoruasp
AWCTOK TPif9acTu, 4ePeIIKOBUM, AUCTOYKM Ha  3eAeHMit. Ilepmmit  AmcTOX  TpiifyacTuil.

KOPOTeHPKHX dYepemedkax. HrokHi AmcTOukm
00epHEHO-SIALENOAIOH], A0 OCHOBH 3BY>KeHi,
acMMeTpHYHi, BepxHiit — y 1,5 pasu kpynHimmii,
06epHEHO-CepLeNoAIOHIIA, CUMETPHYHHUIL.
JKyaka AOXOAMTD AO BepXiBKM AMCTKOBHX
ITAACTHHOK i KOPOTKO BUCTYTIA€E. APYTUil AUCTOK
TPiAYaCTO-CKAAAHHM.

C. emeroides. TIpopocTku MaioTh 3eAeHe
3abapeaenns. CiM'siA0Al 32 OPMOIO OBaABHO
BHAOBXKeHi, 3 A0Ope BUPaXXeHHMHU depelIKaMIL
CiM'siA0ABHA XKHAKA He BHpaxeHa. [imoxoruab
3eACHHI, 3piAKA 3 aHTOL[IaHOBUM 3a6aPBAeHH5[M.
EmkoTuap  AOOpe  BHpP@XEHHI,  MaibKe
BABiul poBmmit, HiKX y C. valentina, 3eaenut,
omymeHuit OisyBarMMu BoAockaMu. Ilepmmit
AUCTOK TpilyacTmii, dyepemkosuid. Hroxai
AUCTOYKH OOepHEHO-SMLEeNOAIOHI, A0 OCHOBU
3BY>KEHI, YEePEINKOBi; IMAACTHMHKM Ta 4YepelIKH
IIPH  OCHOBI PO3CISHO OIyIIEHi IPOCTHUMH,
AOBTUMH, IPUTUCHYTUMH, 6isyBaTHMU
BOAOCKAMM. BepxHiil AMCTOYOK KpYIHIIIMIA,
mnp0K0-06epHeHo-ﬂﬁueBHAHnﬁ, AO OCHOBHU
IIOCTYIIOBO 3BY>XEHHMH, Ha BEPXiBIli BUIMYAaCTHUH,
3 MOOAMHOKUMH BOAOCKamu. JKHAka AOXOANTD
AO BepXiBKHM, He BHITyKAQ, cAabKO BUAIASETBCSL.
Yepemok cepepAHBOro poO3Mipy, 3 MAaAOIO
KiABKiCTIO BOAOCKIB. Ilepmmi crpamxHi AMcTKH
IIPU HEAOCTAYi CBiTAQ CKAQAQFOTHCAL.

C. wvaria. IlpopocTku MaioTb 3eAeHe
3abapBAEHHS. Cim'sta0ai obepHeHO-
SIALIETIOAIOHI, IIPY OCHOBI 3BY>KeHi B KOPOTKUIL
yepemok. I'iMOKOTHAD, Yepelku i yepemredyxu
3  4YEepBOHYBaTHM  BipTiHKOM.  EmikoTuab
BipcyTHiit. Ilepmu#t AMcTOK TpiMdacTuii, Ha
AOBTOMY HepellKy; AMCTOYKM Bip OOepHeHo-
SALENOAIOHNX A0  OOepHEHO-TPUKYTHUX,
OAHAKOBI  3a  po3MipoM, Ha  KOPOTKHX
4YepBOHYBaTUX 4YepelleykaX. Apyruil AMCTOK
oai0HOI popmu. Hepemok KOA0OKOIOAIOHHMIL.
Ilepuni cripaBxHi AMCTKU ITPU HEAOCTAdi CBiTAA
CKAQAQIOTHCAL

C. elegans. TIpopocTku MalOTh 3eAeHe
3a0apBAEHHSL. Cim'sipoai obepHeHO-
SIILIETIOAIOHI, IIPH OCHOBI 3BY)KEHi B epeIIOK.
JKuaka Bucrymae Ha abaxciaapHOMY 6oL, AO
BepXiBKM He AOXOAUTb. KOpOTKHMH emiKoTHAD

Auncrouku obepHeHO-cepLeroaiOHi, 3 A0Ope
BHpa)KeHI/IM )KI/IAKYBaHHSIM, Ha KOPOTeHbKI/IX
3eAeHHX depemeukax. JKMAKa BHCTyIae Ha
abaxciaAbHOMy OOLl, AOXOAMTb AO BepPXiBKIL
Apyruit  AucToK Tex Tpidvacruit. Ilepmi
COpaBXHI AMCTKM IIPH HEAOCTadi  CBiTAA
CKAQAQIOTHCAL

C. cretica. Ilpopoctkum i3 3eseHuUM
3abapBACHHAM. Cim’siponi BHAOBXEHO-
00epHEHO-SIIIETIOAIOH], IOCTYIIOBO 3BYXKeHi y
depemoK. [1OKOTHAB, YePEeLIKH Ta YepeledKy
3 QHTOLHaHOBUM 3abapBaeHHsM. EmikoTuas
BipcyTHiit. [Tepmmit AMCTOK IOBEHIAPHUX POCAUH
TpIfYacTHil, Ha AOBLOMY >KOAOOKOIIOAIOHOMY

depemKy. AMCTOYKH  IIMPOKi,  OKpPYTIAO-
00epHEHO-TPUKYTHI, 3  KAHHOIIOAIOHOIO
OCHOBOIO, Ha  BEpXiBIi  BHMIMYaCTi, Ha

yepemeukaX. Ha BepxabOMY 6oLl AMCTOYKIB
IO IIeHTPY Hap JKHAKOIO € CBiTAa CMyTa.
JKmaka mmpoxa, BHUIyKAa Ha aOakciaAbHOMY
6011i, AOXOAHUTH AO BepxiBku. depemedxu
IIOTIEPEYHO 3MOPIIKYBaTi, OIMyIIEeHi MPOCTHMH,
KOPOTKHMMHY, HEYHCACHHUMH BOAOCKAMH, SKi
IHOAI TPaNASIIOTBCA TaKOXK Ha Yepemky. Apyruit
AVICTOK IMaTypHHX POCAMH HEIApHOIIEPHCTHH,
CKAQAQ€ETHCS 3 ITSITU AUCTOYKIB, HA KOPOTKHX
qepemquax, 3 BI/ICTYHaIO‘II/IMI/I JKUAKaMH.
Ilepuri cripaBXHi AUCTKU ITPU HEAOCTAdi CBiTAQ
CKAQAQIOTDHCSL.

TakuM YMHOM, AOCAIAKEHHS MOpPOAOTIIHUX
ocobanBocTel mpepcTaBHUKIB popy Coronilla
Y PaHHIX BIKOBHX CTaHAaX IIOKa3aA0, IO
3abapBAeHHS IPOPOCTKIB B YCIX AOCAIAXKEHHX
BUAIB 3€A€HE, piAllle — i3 CH3yBaTHM BiATIHKOM.
Dopma ciM'sia0A€lT Bapiloe Bip AOMATONOAIOHMX
AO  BHAOBXEHO-OOepHEHO-SHICNOAIOHNX  Ta
OBAaAbHO BHMAOBXKEHHX, TIPM OCHOBi 3BYyXEHHX
y uepemok. Bapitoe it ¢opma mepmioro
AVICTKA ITPOPOCTKIB Ta IOBEHIABHUX POCAMH Yy
Mexax poay: € Buau 3 mpoctum (C. coronata,
C. scorpioides) i pittaactam (C. cretica, C. varia,
C. elegans, C. emeroides, C. valentina) nepmum
AUCTKOM. EIIKOTHAD B OAHMX BHAIB ( C. elegans,
C. emeroides, C. coronata, C. scorpioides,
C. valentina) Bupaxenuii, a B inmux (C. cretica,
C. varia) - BipcyTHiN. Y 6iabmocTi BHAiB
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MepIli CIPaBXHi AUCTKH IPU HEAOCTAdi CBiTAA
ckaapatotsest (xpim C. coronata, C. scorpioides
ta C. valentina). Y Mexax AaHOTO pOAY
MOXXHa BHAIAUTH YOTHPHM TPyIM BHAIB, IO
BiAPIBHAIOTHCS 32 MOP(OAOTIYHMMU O3HAKAMHU.

Ao mepmoi Tpymum BiAHOCATBCS BHAH,
MPOPOCTKH Ta IOBEHIABHI POCAMHM SKUX He
OyIleHi, MAalOTh CH3yBaTe 3abapBAEHHS,
POKEBHIl TilIOKOTHAB, €MKOTHAb Ta M SICHCTI
auctku  (C. coronata, C. scorpioides Ta
C. valentina). Tlepmi crpaBXHi AMCTKM HpH
HEAOCTayi CBiTAQ He CKAapaloTbcsa. Ao apyroi
IPYIIM HaAeXaTb BHMAM, B SKHX BIACYTHIN
€IIKOTHAD, a IepIli AMCTKM TpiMyacTi i Ha
posrux yepemkax (C. varia, y sKoro Apyruit
aucrox Tpifivactuit Ta C. cretica, ae Apyrui
AMCTOK CKAQAA€TBbCSA 13 IATH YacTOYOK).
Ao Tpersoi rpymu BiaHocurhcsi C. elegans,
MPOPOCTKH SKOTO MAIOTh KOPOTKHM eIiKOTHAB,
CepeAHbOl AOBXMHH YEpeIlIKM Ta KpyIHi
TPifYacTi AMCTKH, SIKi 32 POPMOIO AMCTOYKIB
(o6epHeno-cepreBUAHOIO) Ta Aobpe
BHPOXXEHHUM  JKUAKYBAHHAM  BIAPI3HAIOTHCA
BiA pemTu BHAIB poay. B uersepriii rpymi
- C. emeroides, 1mO XapaKTepHU3YETbCS

. - .
HAWBYXXYMMHM  CIM SIAOASIMM  Cepep  iHIIMX
BUAIB POAY — OBAABHO BHMAOBKEHUMH, AOBIMM
€IKOTHAEM, YEpPEeIIKOM CEPEAHbOTIO pPO3MIpy
Ta HasABHICTIO IPOCTHUX AOBIMX BOAOCKIB Ha
eIIiKOTHAI, Jepemxkax Ta Aucroukax. Kpim Toro,
MepIIi ABa AUCTKH IIPOPOCTKIB € TPIM9IaCTHMH, 3
KPYTIHIIIOK BEPXHbOIO YACTOUKOIO.

Boanouac BusiBA€HO psAp O3HAK, fKi AAIOTDH
3MOI'y PO3PI3HATH OKpeMi BHAU Y MeXaX LIHMX
rpyn. Tak, 3a AOBXMHOIO emiKOTHAS, $OpMOI0
MePIINX AMCTKIB Ta HasIBHICTIO abo BIACYTHICTIO
yepemxa  pospismsorscst  C. valenting,
C. coronata Ta C. scorpioides, a 3a HasBHICTIO
IIPOCTUX KOPOTKHUX BOAOCKIB Ha 4YepemKy
Ta uyepemedkax mepmoro Auctka C. cretica
Bippisrserncs Bia C. varia.

Mopdoaorisa NpeACTaBHHUKIB poay
Hippocrepis L. Ha paHHiX cCTaAisIX OHTOreHe3y

H. comosa. IIpopocTku MarTb 3eseHe
3abapBaenns. CiM'SIAOAL CHASY, BHAOBXKEHO-
eainTuyHi. [iMOKOTHAD KOPOTKUH, POXKEBHIL.
Emixoruar  BiacyTnift.  Ilepmmit  AmcTox
TpifdacTul, AOBrOYepemKoBUN. AMCTOUKH

Ha KODOTKMX 4epelleykaX; HIDKHI — AeIjo
acuMeTpuuHi, OOepHEHO-SMNENnoAIOHl, IpH
OCHOBI  3BY)K€Hi, BEepXHIM — KPYIHIIIM,
06epHEeHO-CcepIIenoAiOHII, npu OCHOBI
KAnHOMOA6HMI. JKuaka 3 abakciaabHOro 60Ky
Ta Kpal AMCTOYKIB KOPOTKO OITYII€Hi IMPOCTHMU
BoAOCKaMu. epemreuku 6e3 aHTOLIAHOBOIO
3abapBAeHHS. APYTHIl AUCTOK TEX TPifdacTuil.
Ilepuri cripaBxHi AUCTKU ITPH HEAOCTadi CBiTAQ
CKAAAQIOThCA.

H. biflora. TIpopocTku MaiOTh 3eAeHe
3abapBaenns. CiM'sia0Al  cuastdi, AiHidHI, 3
JKOAOOKOM Ha apaxciaapHOMy 6oni. Timokoruab

poxesuit. EmikoTmap BipcyTHiit. Ilepmmit
AVICTOK  IOBEHIABHMX POCAMH  TPiMYacTHH,
AOBrOYepermKOBHIL. Yepemokx  TOHEHbKMIL,

JKOAOOKOIIOAIOHUI, PIAKO OIyILIEHHIT AOBIHMHU
BOAOCKaMM. AMCTOYKM HAa  KOPOTEHbKHUX
CBITAO-3€ACHHX Y€PENIedKaX; HIDKHI — OKPYTAI,
A€IIO ACHMETPHYHI, BEPXHId — KPYIHIIIUH,
CHMETPHUYHHI, OBAAbHHH, TIIpU  OCHOBI
3aBysxeHuit. JKraka Bucrymae Ha abakciaAbHOMY
OoI, AOCSrae  BepXiBKM  IIAQCTHHKH. 3
abakciaAbHOrO GOKY AMCTOYKIB I10 JKHALK Ta IO
Kpal0 CIOCTEpPira€TbCs HETyCTe OITyHIeHHS 3
KOPOTKHX IPOCTHX BOAOCKIB, 3 aAAKCIaABHOTO
OOKy oOIyuIeHHS BIACYTHE. APYIHil AUCTOK
IMATYpHUX pOCAMH — i3 ITSITH AHCTOUKIB,
BepxHili i3 skux — KpynHimui. [Tepmni cripasxai
AVICTKH ITIPU HEAOCTAi CBITAA CKAAAQIOTHCAL

H. ciliata. Tlpopoctku i3 3eaeHuUM
3abapBaenmaM. CiM'sp0Al  cupsdi,  AiHIFHI,
sk0r00KoBUAHI. JKumaka He  BHAIASETBCS.
limoxoruap pokeuit. EMKOTHAD BiACyTHIM.
Ilepmmit  AMCTOK  IOBEHIABPHMX  POCAUH
TPiYaCTUM, HWDKHI AMCTOYKH — aCHMETPHUYHI,
OBAAbHI, BePXHIA — KPYIHININN, CHMETPUIHHI,

06epHeHO-CepIIeIOAiOHIIT, npu OCHOBI
BY3bKOKAMHOIIOAIGHUIL. Apyruit AMCTOK
IMATYpHUX pOCAMH — i3 ITSTH AHCTOUKIB,

yepemkoBuil. epemiok 3eAeHuil, OIyIIeHUH,
JKOAOOKOIIOAIOHMIL, 3 IIHPOKOI, TAMOOKOI0
BUIMKOIO. BepxHill AMCTOUOK — KpyHHiIIuiH,
06epHeHO-CepIIeIOAIOHHIIT, npu OCHOBI
KAMHOBHAHWIL; AMCTOYKM BEPXHbBOI IApH —
06epHeHO-SIIIeTIOAIOHI, Ha BepXiBIi 3 BUIMKOIO,
IIPU OCHOBi 3a0KpyTAeHi. AMCTOYKH HIDKHbOI
HapH BiaAdAeHi, ApiOHiI i 6iAbII acHMeTpUYHI.
Bci AMCTOYKY Ha 3eAeHMX, OITYLIEHHX IIPOCTHMU
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BOAOCKaMM 4epelledykax; TPU BepXHi — TiCHO
36amwxeni. Ha HwkHbOMY 60Li AMCTOYKIB
BUAirseTbes oxmaka. IIpum ocHOBI AMCTOUKIB,
Ha abakciaAbHOMy OOLi B3AOBX JKHAKH Ta
Ha BepXiBLi CIIOCTepiraroTbCs IPOCTi, AOBTI,
TOHeHbKi BoAOockH. Ilepmni cmpaBxHi AMCTKH
IIPU HEAOCTAYi CBIiTAQ CKAAAAFOThHCAL

Ortxe, AAS AOCAIAKEHUX BUAIB
poay  Hippocrepis  xapaxkTepHi  pOCAMHHU
3eAeHOro 3abapBaeHHs, 0e3 emikoTHAs, 3
BUAOBXXEHO-eAinTUYHUMH  abo  AiHIMHUMU
CUASTYUMU ciM’IA0AIMH, TpiYacTUMU
AOBrOYepemKOBUMU IepHIUMHM AMCTKaMH, 3
KPYIHIIIMM BepXHIM AHMCTOYKOM, HEryCTHUM
OITyIIeHHsAM AMCTOYKIB IIO JKHMAIN Ta IO Kparo.
B psay H. comosa — H. biflora - H. ciliata
3MEHIIYETHCS. BIAHOCHA WIMPUHA CiMSIAOAIL
ITepii crpaBxHi AHCTKU BCiX BUAIB POAY IpH
HEeAOCTavi CBITAQ CKAQAAIOTHCS.

Mopdoaoris MPEACTAaBHUKIB poay
Securigera DC. Ha paHHIX CTapisIX OHTOTeHe3y

S. securidaca. TIpopocTku MalTh 3eAeHe
3abapBaenms.  CiM'SAOAI  Ha  KOPOTKOMY
YepemKy, 3€A€Hi, BeAMKi, acCHMMeTpH4YHI,
OBaAbHI, 3 BUIMKOIO Ha OAHOMY 6omi. Kuaka
BHAQ€ETbCSL Ha abaxciaapHOMy 6ouji, csrae
BUIlle  CEPEAMHM  AKMCTKOBOI  IAQCTHHKM.
lmoxoruab 3eaenuil. EmikoTab BiaCyTHil.
Ilepmmit  AMCTOK  IOBEHIABHMX  POCAUH
HEIAPHOIIEPUCTHI, AOBrOY€pemKOBHUH,
CKAQAAETBCS i3 ITSITH AMCTOYUKIB, BepXHil
3 AKX MeHIIMHA 3a posmipamu. Yepemox
AUCTKA SKOAOOKOIOAIOHMI, 6e3 BOAOCKIB, Y
MICIli NPUKPINAEHHS 4YepelledKiB iHTeHCHBHO
3a0apBAEHHIT aHTOL{AHOM. AMCTOUKH OKPYTAO-
TPUKYTHI, MAIOThb IOIEPEYHO-3MOPUIKYBATI
YepBOHYBATi Yepelleuyku 3 AyXe KOPOTKUMU
IMPOCTUMH BoAOCKamH. JKmAka 3 HIDKHBOTO
0OKy AMCTOUKIB IIMPOKA, BHIIYKAQ, AOXOAHTb
AO  BEpXiBKM TIAACTMHKH, IHOAI KOPOTKO
BUCTYyTIa€. BepxiBkoBUII AMCTOYOK HOMITHO
BYXYMHI i KOPOTIIMH 3a MapHi HIWKHI. Apyruit
AVCTOK iMaTypHUX POCAHH HEIAPHOIEPHUCTHUH,
CKAAQAQETHCH i3 CEMU AUCTOYKIB.

S. parviflora. Tlpopoctku i3 3ereHHM
3abapBaeHHsM. CiM'sIA0AI  AOIIATKOMOAIGHI,
IIOCTYIIOBO 3BY)XeHi y uepemokx. JKmaxa
AEIIO BUCTYIAE, AO BEpXiBKU He AOXOAUTb.

EmikoTuab BiACYTHIH, TiNOKOTHAb 3@AEHUIL.
Ilepmuit  AMCTOK  IOBEHIABHHX  POCAUH
TpilyacTuil, Ha AOBIOMY 4YepemKy. ANCTOUKH
BiA OOEpPHEHO-TPHUKYTHHX AO OOepHeHO-
SIALIETIOAIOHNX.  Apyruil AMCTOK iMaTypHHX
POCAMH HENapHOIEPUCTUH, CKAAAAETBCA 13
IUSITH AMCTOYKIB, BEPXHIN 3 SIKMX ApiOHimImi,
npu OCHOBI KAMHOIIOAIGHO-3BY>KeHHIA,
HIDKHI — 0bepHeHO-sIMAIeOAIO I, IPH OCHOBI
3BY>KeHi, Ha BepXiBIi cAabko BHIMYACTI, iHOAL
3i cAabk0 BHCTYIA04O0I0 XXUAKO. Yepemeuku
4epBOHYBATi.

Aocaipumu  Mop¢oaoriuni 0COOAUBOCTI

IPOPOCTKiB, IOBEHIAPHMX Ta  IMaTypHHX
POCAUMH poay Securigera, MU AIAIIAN BHCHOBKY,
IO MPEACTaBHHKH POAYy MAalOThb BEAMKi,
ACHMETPUYHO-OBaAbHI 2060  AOIATKOIOAIOHI

ciM’SA0AI. Ilepummit AMCTOK IOBEHIABHUX POCAUH
S.  securidaca  HemapHO-IIEPUCTO-CKAAAHUI,
i3 I'STH AMCTOYKIB, Ha AOBIOMY YepelIKy,
MoAiGHMIT 32 $opMOIO AO APYTOTO AMCTKA
S. parviflora ta Coronilla cretica. Enixornap
BiACYTHII.

Mopdoaoris NMPEeACTABHHUKIB poay
Ornithopus L. Ha paHHIX CTaAIsIX OHTOreHe3y

O. sativus. ITpopocTku MalOTh CBiTAO-3eAeHe
3abapBaents. CiM'SIAOAI depeIlKoBi, MIMpPOKO-
00epHEHO-SIIIETIOAIOH], IIPH OCHOBI 3By)KeHi.
JKuaka He BHpakeHa. EmiKoTHAB KOpPOTKHIL
Ilepmmit AMCTOK IOBEHIABHMX POCAUH i3
11-15  cupasuux SMIenoAibHUX — AMCTOYKIB,
3aroCTpeHMX Ha BepXiBIli. AMCTOK, Yepenok Ta
paxic omyIeHi IPOCTUMH, AOBIHUMH M SIKHMHU
BoAOCKaMM. HikHs mapa AMCTOYKIB BipaAaseHa
Bip inmmx. BiacTanp MiX mapaMu AMCTOYKIB Ha
Jyepeniky 3MeHIIYEThCA B HAIIPSMKY Bip OCHOBU
AO BEPXiBKH AMCTKA.

O. perpusillus. TIpopoctku  cBiTAO-
3eaeHoro 3abapsaeHHs. CiMSIAOAI YepemiKoBi,
00epHEHO-SIIIETIOAIOH], IIPH OCHOBI 3ByKeHi.
JKuaka He pocsrae  BepxiBku. EmikoTHab
xoporkui. Ilepmmit Amcrox i3 7-9 cmpsdmx
IIAPOKOOBAABHUX  AMCTOYKIB. Awncrouxy,
YepeIIoK Ta paxiCc i3 NPOCTHMH, AOBIHMH,
MSIKUMH BOAOCKAMH, IO YTBOPIOIOTb TIyCTe
ONyIIeHHS B HIDKHIN YaCTHHI AUCTOYKIB B3AOBXK
KUAKH. HuokHS mapa AMCTOYKIB BipAaseHa Bip
inmmx. BipcTaHp MiX mapamMu AMCTOYKIB Ha
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YepellKy 3MEHIIYEThCA B HAIIPSAMKY Bip OCHOBU
AO BEepXiBKH AHCTKA.

OTxKe, CITIABHOIO O3HAKOIO AOCAIAKEHHUX
BUAIB poay Ornithopus € HasBHICTD eIIKOTHAIO,
OIYLIEHICTh IPOPOCTKIB i IOBEHIABPHUX POCAHMH
Ta HEMNapHO-NEePUCTUM MEePIIUN AMCTOK, IO
CKAAQAAETHCS 3 7-15 cuasumx AMcTOukiB. Buau
BiAPIBHAIOTBCSI POPMOIO AMCTOUKIB CKAAAHOTO
auctka (Ha Bepxisui sarocrpenux y O. sativus
a6o oxpyraux — y O. perpusillus).

Mopdoaorisa NpeACTaBHUKA poay
Scorpiurus L. Ha paHHIX CTapigaX OHTOreHe3y

S. muricatus. IIpopocTku MalOTh CH3yBaTO-
3eaeHe 3a0apBaeHHS. CIM'SIAOAL CHA S, AIHINHI,
P OCHOBi 3POCAi, B IIOIEPEYHOMY Iepepisi
OKPYIAl, 3 J>KOAOOKOM Ha apakciaAbHOMY
6ori. IimoxoTHAp uepBOHyBarHil. EmiKoTHAB
BipcyTHi. Ilepmmit  AMCTOK  IOBEHIABHMX
POCAMH TIIPOCTHM, CKAAA€HMHM B3AOBX, pOCTe
BEPXiBKOIO i B IIPOLIECi POCTY PO3SKPUBAETHCA.
Apyruii  AMCTOK IOYMHAE POCTH Bipapasy
3a HepmMM, TOMy OOMABA AHCTKHA POCTYTb
oaHOYacHO. PicT yepemka ImOYMHAETbCS MiCAS
TOTO, SK BHPOCAA M PO3KPHAACA AHCTKOBA
MAACTUHKA. AMCTKH OBAaAbHO BHAOBXKEHi, TYIIO
3arOCTPEHi Ha BEpXiBIl, OITyIIeHi MNPOCTHMH
KOPCTKMMH BOAOCKaMH (IO Kpamw Ta B
HIDKHIN 9aCTHHI TAACTHHKH OITyLIEHHS AeIIO
rycrimre). Yepemox x0A06K0MOAIGHII, cAA6KO
omymenuit. XKuaka BucTymae Ha abakciaAbHOMY
6011i i AOXOAUTD AO BepXiBKH AMCTKa.

B pesyaprari apocaipxenHs Mopdoaorii
pocann mnpepcraBHukiB Tpubu Coronilleae
Y PaHHIX BIKOBMX CTaHaX BCTAaHOBAEHO,
mo 0co0AMBOCTI iX OYAOBH MAalOTh B psAl
BHIIAAKIB IIepIIOYEProBe 3HAYEHHSA 1 MOXYThb
BUKOPHUCTOBYBAaTHCs B TaKCOHOMIl  AaHOI
TpUOM 3araAOM Ta poaiB  3okpema. Tax,
AIaTHOCTHYHMMH O3HAKAMH Ha PiBHI poay e:
3a0apBAEHHS POCAMH, HASBHICTb BOAOCKIB,
KiABKiCTD Ta (opMa AUCTOYKIB y IepIIoMy
CKAQAHOMY AMCTKY.

Bupireni Hamm rpymum BuaAiB Y Mexax
poay Coronilla pisHITBCS 3a KOMIIAEKCOM
MOPOAOTIYHUX O3HAK POCAMH Y PaHHIX BIKOBUX
CTaHAX, IO CBIAYMTD IIPO TEeTEPOTeHHICTh
AaHOro popy. Pasom 3 TmMm, 1i rpymu

BiATIOBIAQIOTD CEKIJisIM Ta psIAAM, BCTAHOBA€HUM
A.Unrova (1935), a came:

rpyma C. valentina, C. coronata ma
C. scorpioides. Pocaunu He omyieHi, MalTb
cusyBare 3a0apBACHHS, POXXEBHII [iIIOKOTHAD Ta
M SICHCTi AMCTKH. Bci BuaM BiAPI3HAIOTbCA MK
€06010 pOPMOIO IIEPIIOTO CIPABKHBOIO AMCTKA.
Ilepuri aBa Bupu 3a cucremoro A. UHROVA
(1935) HanexaTp A0 pisHHX PpSAIB cexuii
Eucoronilla (Fruticosae Ta Luteae), a Tperiit
— AO CexIjil Scorpioides, TOAL K 3a CHCTEMOIO
LT 3034 (1970) HepITi ABa BUAH HAAEXKATb AO
oaHOTO psay Fruticosae, 1o He y3roAXy€eTbCs 3
pe3yAbTaTaMM HAIlUX AOCAiIAYKEHD;

rpyma C. varia, C. cretica. Y pocaun
BIACYTHIN €MKOTHAD i TPiM4acTi IepIli AUCTKA
Ha AOBTUX YepeIKax y MEPUIOrO BUAY APYTHI
COPaBXHIA AMCTOK TpiMYacTHH, Yy APYTOro
— i3 m'satu 9aCTOYOK, IO Y3TOAXKYETHCS i3
cuctemamu A. Unrova (1835) Ta LI 303a
( 1970): C. varia BianHeceHa A0 psiay Roseae, Toal
sk C. cretica — A0 psiay Annuae;

C. elegans. IIpopocTKU MArOTh KOPOTKHUI
eIIKOTHAB, CEPEAHBOI AOBXHMHHU YePelKH
Ta KpPyIHi TpifldacTi AMCTKHM 3 OOepHeHO-
cepuemopibHMMH  AncTOUKaMu i3 A06pe
BI/Ipa)KeHI/IM )KI/IAKYBaHHSIM. 33, BUIII€BKa3aHUMHU
CHCTeMaMH BHUA BipHeceHUH A0 psay Roseae
pasom 3 C. varia;

C. emeroides Mae psp MopdoAoriuHMX
O3HAK, 5IKi 30AIDKYIOTh HOTO 3 MPEACTABHUKAMU
poay  Hippocrepis:  BIACYTHICTP ~ CH30TrO
3abapBAeHHS IPOPOCTKIB, HASBHICTh BOAOCKIB
Ta TPiMYACTUX IEpPHIMX CIPABXHIX AMCTKIB
3 KPYNHIIIUM BEPXHIM AMCTOYKOM, a TaKOX
OBAAbHO-BUAOBXKeHa ¢opMma ciMm'sipoaert. 3
Bupamu poay Coronilla #ioro o6'epHye Anme
HASIBHICTD emiKoTHAS. 3a oboma cucreMamu
HAAEXUTD AO cekijil Emerus.

Ao rpymu Buais popy Coronilla, B
OPOPOCTKIB  SIKMX BIACYTHIM €IIKOTHAb, a
MepIIi AMCTKH TPiMYacTi i Ha AOBIMX YepemKax
(C. varia, C. cretica). IPUEAHYIOTBCS BUAH
poay Securigera (meplmil CIpaBKHill AHCTOK
S. securidaca mopAiGHUIT 32 OPMOIO AO APYTOTO
auctka S. parviflora ta Coronilla cretica), mo
Y3TOAXYETbCS i3 cucremoro B. SCHMIDT

(1979).
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BucHoBxn

Y pesyAbTaTi AOCAIAXKEHHS MOpPQOAOTii
MOAOAMX pocAuH BuAiB Tpubu Coronilleae
BUSIBAEHO reTeporeHHicts popay Coronilla Ta
IIOKA3aHO, III0 32 BUBYEHHMHU O3HAKAMH YaCTHHA
BHAIB LJbOr0 poAy Oiabm moai6Ha 3 BHAQMHE
poais Securigera i Hippocrepis. 1]e miaTBepaxye
aomiapHicTb mepeHecenss C. varia, C. cretica Ta
C. elegans a0 popy Securigera, a C. emeroides — Ao
poay Hippocrepis, mo y3ropxyerbcsi 3 HOBOIO
cucremoro popunn Fabaceae (PorHiLL 1981;
LASSEN 1989). IIpn npomy BuAM iHImIKX

AOCAiAKeHHX  poaiB  Tpubu — Hippocrepis
ta Ornithopus — XapaKTepH3yIOTbCSL UIiTKO
OKPECAGHUM  KOMIIAEKCOM  MOPQOAOTidHUX

O3HAK POCAMH Y PAHHIX BIKOBUX CTaHaX
OHTOT€He3y, IO IATBEPAXKYE IIPaBOMIPHICTb
06’eAHAHHS X B CAMOCTIHI Ipynu.
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MORPHOLOGY OF REPRESENTATIVES OF THE TRIBE CORONILLEAE (ADANS.) BOISS.
(FABACEAE) FROM UKRAINIAN FLORA ON EARLY STAGES OF ONTOGENESIS

NATALIIA I. KARPENKO * & VLADISLAVA A. BADANINA

Abstract. The comparative investigations of the morphological peculiarities in 15 species of Coronilleae (Adans.) Boiss.
tribe (Fabaceae) at early stages of their ontogenesis were carried out. The morphological descriptions of the young
plants of all species studied were presented. The appropriateness of some taxonomic changes was shown, in particular
the placement of Coronilla emeroides Boiss. et Sprun. into the genus Hippocrepis L. and Coronilla varia L., C. cretica L.,
C. elegans Pan¢. into the genus Securigera DC.
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CITIIBBIAHOIIEHHS ITAOIII AMCTKIB TA 3EAEHUX
CTEBEA I CTYIIIHD PEAYKIIi AMCTKIB Y CYKYAEHTHHUX
POCAUH POAY EUPHORBIA L. (EUPHORBIACEAE JUSS.)

CEerriz O. KAAATITHUK

Anoranis. BusHaueHO BIAHOUIGHHS NAOLL AMCTKIB AO MAOLIi 3€A€HHX (OTOCHHTE3YIOUHX CTeGeA MOAEABHHX POCAUH
23 BupiB poay Euphorbia. 3a criiBBiAHOIIEHHSIM IIAOILi IIOBEPXHI AUCTKIB AO TAOLi 3eA€HHX GOTOCHHTE3YIOUHX CTebeA
AOCAIAXKYBaHi 06’€KTH PO3AIACHO Ha TPU IPYIIH: y [EPILiil [IAOLA AUCTKIB GIABII HIX YABIUi IIepeBarka€e Ha MAOLEI0 3eACHHX
cre6ea, y APyTiil [IAOIA AUCTKIB Ta IIAOIA 3eA€HUX CTebeA BIAPI3HSIOTHCS MEHII HiXK YABIUI, y TPeTii I1A0Ia 3eAeHHX cTebeA
6iAbLI HDK YABIUi IIepeBakae Ha MAOIIEI0 AMCTKIB. BCTaHOBAGHO 3B’5130K AQHHX IPYII i3 CTyIIeHEM apHAHOCTI TepUTOpiil
TIPHPOAHOTO 3POCTAHHS AOCAIAKYBAHHMX POCAMH. AOBEAEHO, IO PO3MOAIA POCAHH APMAHUX TEPUTODIH Ha IpymH 3a
CIIiBBIAHOIIEHHSIM TIAOIL AUCTKIB AO TAOIL 3eAeHHX CTeGeA € GIiAbII 06 EKTUBHIM AAS MOPPOAOTIYHOT XapaKTePHCTHKH
CYKYAEHTHO-CTeOAOBUX IIPEACTABHUKIB popy Euphorbia 3 orasiay Ha ix eKOAOTTYHY Py POYEHICTb, HDK IPOCTa KOHCTATAL]is
HaSIBHOCTI UM BIACYTHOCTI AUCTKIB Ta pOTOCHHTETHIHOI AKTHBHOCTI CTe6eA.

Karouosi caoBa: Euphorbia, npucrocyBaHHsl, aCHMIASIIIFHI OpraHu, apHAHI TepUTOPIL

Kuiscvkuii Hayionarvnuti ynisepcumem imeni Tapaca Illesuenxa, HHL] «Incmumym 6ioro2ii>, Bomaniunuii cad im. axad. O.B.
Gomina, Cexmop inmpodykyii mponiunux ma cybmponiunux pocaut, 8ys. Cumona Ilemawpu, 1, m. Kuis, 01032, Ypaina;

kalashniks@ukr.net

Beryn

IcHyBaHHS POCAMH B YMOBaX MOCYIIAUBOIO
KAIMaTy HeBIA€MHO IIOB's3aHe 13 YHCACHHUMHU

KCepOMOPHHMH  IIPUCTOCYBAHHSAMH, IO
AO3BOASIIOTH ~ €KOHOMHO Ta  pPaIfiOHAABHO
BUKOPHCTOBYBaTH  peCypCH  CepeAOBHINA

(ByrHuMK u dp. 1991). 3assuyail KiabkicTb
TAKUX IPUCTOCYBAHb Ta CTYIIHb iX IIPOSIBY
HAIPSIMY 3aA€XKaTb BiA CTYIIEHIO ApPUAHOCTI
TEPUTOPIfl ~ 3POCTAHHS  AAHHX  POCAHUH.
TobTto, umm Oiapmmit  Aedigur  BoAOrH,
THM OiAbllle KCEPOMOPQHHMX O3HAK OYAYTh
BAAQCTHBI POCAHMHAM, IO IIPUCTOCYBAAKMCH AAS
3pOCTaHHSI B AQHOMY cepepoBuiii. OpAHuM i3
TaKMX IPHUCTOCYBaHb € PEAYKIis AHMCTKOBOI
[AAQCTHHKH, IO AO3BOASIE CKOPOTUTH IIAOILY
BHUIIAPOBYBAHHS BOAOTH i3 IIOBEPXHI POCAMHU
(VON WILLERT et al. 1992).

IlepcrieKTHBHOIO  AAS AOCAIAXKeHD ¥

© The Author(s), 2014

HaIIPsIMKY €KOAOTiYHOI MOPOAOTIi € KOAEKITis
CYKyAGHTHHX poOCAMH boranivHOro caay
im. akap. O.B. Qomina. CykyaeHTHI pocauHH
poay Euphorbia L. e npeacTaBHUKaMu
APUAHMX Ta HaNiBapUAHMX TEPUTOpiM i
XapaKTePU3YIThCs HasBHICTIO 3HAYHOI
KiABKOCTi Pi3HOMaHITHMX IPHUCTOCYBAaHb AO
3POCTaHHSA B yYMOBaX BHMCOKHUX TeMIIeparyp,
COHAYHOI iHcoaAmii Ta AediUTy BOAOrH
gk y mosiTpi Tak i B rpynTi. (FAMAAPKU
ma in. 2011). BiabmicTs i3 HUX, € cTe6AOBUMHE
CYKyA€HTaMH i MaloTh 3eAeHe POTOCHUHTE3yI0ue
cre6a0 (CARTER 2004).

Meroro nHamoi poboru 6yao 3’sicyBaru
MepPEeBa)KaHHA TIIAOWII AMCTKIB 4YM 3€A€HHX
crebeA  XapakTepHe AAS  IPEACTaBHHKIB
TEPUTOPIA 3 PI3HUM CTYIIEHEM apUAHOCTI,
a TaKOX PO3poOUTH 3py4Hi KpuTepil AAs
BU3HAYEHHA OCHOBHUX (OTOCHHTE3YIOUUX
OpTaHiB CYKyAeHTHHX POCAUH poay Euphorbia.
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Ta6a. 1. CriiBBiAHOIIEHHS MMAOIIi AUCTKIB Ta CTe6eA MOACABHUX POCAMH AOCAIAXKYBaHHUX BUAIB POAY Euphorbiu.

Table 1. Ratio of the area of leaves and green stems of model plants in studied species from the genus Euphorbia.

Bupu 3araAbHa [AOIIA AMCTKiB, CM*  3araAbHa IAOIIa 3eAenux crebea, c® S /S
TTaoma AMCTKIB 6iAbII HiX YABiUi IIepeBajka€ Ha TMAOILEI0 3eACHUX crebea
E. bubalina 5018,0 259,4 19,35
E. leuconeura 2925,0 182,5 16,03
E. milii 230,5 152 15,16
E. neriifolia 3987,5 520,2 7,67
E. dendroides 203,0 31,8 6,39
T1AoINa AUCTKIB T IIAOLA 3eA€HUX CTe6eA BiAPISHSIIOTbCS MEHII HIXK YABIYi
E. monteiri 202,5 282,6 0,72
E. pteroneura 69,9 109,8 0,64
TTaoma 3eaeHux crebea GiabIn HidK YABiUi IIepeBajka€ HaA TAOIEI0 AMCTKIB
E. trigona 54,7 451,2 0,12
E. tirucalli 15,8 151,8 0,1
E. mamillaris 10,0 114,8 0,087
E. meloformis 9,2 219,8 0,042
E. lamarckii 2,4 61,6 0,039
E. alcicornis 4,8 291,2 0,016
E. greenwayi 1,12 68,4 0,016
E. ingens 227,0 15860,0 0,014
E. obesa 0,1 127,9 0,0078
E. grandidens 3,0 391,1 0,0077
E. franckiana 1,0 185,3 0,0054
E. pseudocactus 0,4 981,0 0,0041
E. abyssinica 5,9 1536,5 0,0038
E. caerulescens 2,2 1017,0 0,0022
E. grandicornis 0,7 418,0 0,0017
E. stenoclada - 219,2 0

Marepiasn i MeTOAM AOCAIAKEHD

BHU3HAYAAN 3a METOAHUKaMU

y CO. Kaaamnuk

(2013).

HaBeACHHMHU
ITaomy

Pobora BHKOHyBaaach Ha 0a3i KoAexuil
CYKYAGHTHHX pocAuH DBoTamiuHoro capy
im. axap. O.B. Qowmina. Bipbip MopeabHHX
00’eKTiB  IPOBOAMAM 3  YpaxyBaHHSM
MaKCHMAaABHO  MOXKAHMBOTO  BipOOpakeHHS
nippoposoro posmopisy (BRUYNS et al. 2006),
Mopdoaorigaoro posmopiny 3a S. CARTER
(2004), pisHOMaHiTHOCTI >WTTEBUX oOpM
(Tavipapku  2009), a TakoX MOMIUPEHHS
CYKYAEHTHHX pOCAMH poay Euphorbia. T1aomy
3eAeHHX (OTOCHHTE3YIOUHMX CTe0eA POCAHH,

HOBEPXHi AMCTKIiB BHM3HAYaAH 33 AOIIOMOTOIO
saraapHompuitHaTHx  MeTopiB  (KAEMH U
KAEiH 1974).

Pe3yAbraTH Ta iX 06rOBOpEHH

Y 2004 poui J. MouseTH (2004) npm
AOCAIAKEHHI  CYKYAEHTHO-CTEOAOBUX POCAMH
i3 pi3HHX POAMH pO3AIAMB CBOI 00'€KTH Ha
ABi rpymu. Ilepma BkAlOYaAa pOCAMHH, Y
SIKHX cTe0AQ CyKyAeHTHi, aAe IIPAKTUIHO
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Taba. 2. Ipymu pocaun poay Euphorhia 32 CTYIIeHEeM PeAYKIIil AUCTKiB.

Table 2. The groups of Euphorbia plants by the degree of leaves reduction.

Awuctku

Osnaku

Buau

CrpaBxHi AMCTKH

HacTkoBO peAyKOBaHi AUCTKU

CHABHO peAyKOBaHi AMCTKU

Posmipu: aomxmma Bip 10 A0 20
cM, mumpuHa Bip 1,5 a0 S cm. Hitko
IIOMITHA CHCTeMa XHMAOK. TpuBaAicTp
JKMTTS. AUCTKIiB IepeBHINYE OAMH
BEreTaTUBHUM IIePioA.

Posmipu: apomxmHa Bip 3 A0 7 oM,
mupuHa Big 0,8 oo 1,5 cm. Ha ancTrax
YiTKO IIOMITHA AHINE IIeHTPAAbHA
>kHMAKA. TPHBAAICTb KUTTSI AMCTKIB Bip
OAHOTO AO KiABKOX MIiCSIIIiB.

Posmipu: aomxuna Bip 0,2 a0 1 oM,
mupuHa Bip 0,2 a0 0,8 cm. Cucrema
JKHAOK He IIOMiTHa Heo36poeHHM
oxoM. TpHBaAiCTb KHTTS AMCTKIiB Bip

E. bubalina, E. dendroides,
E. leuconeura, E. neriifolia, E. milii,
E. pteroneura

E. ingens, E. lamarckii, E. monteiri,
E. trigona, E. tirucalli

E abyssinica, E. alcicornis,
E.  caerulescens, E.  franckiana,
E.  grandicornis, E.  grandidens,
E.  greenwayi, E.  mamillaris,

KIABKOX AiO AO OAHOTO MicsIIs.

IToBHicTIO  peayxoBaHi

(adiabui pocannm)

E. meloformis,

AMCTKM  AMCTKHE BiACyTHI, a60 ix posmipu He E. obesa, E. pseudocactus, E. stenoclada
nepesumyors 0,1 cm. Tpusaaicts

SKUTTS AMCTKIiB (y pasi ix HasBHOCTI)
He TepeBHIly€ KiAbKOX AiO.

He  OTOCHMHTe3yI04i, TOOTO  OCHOBHUM
ACHMIASIIIIFIHMM OPTaHOM € AMCTOK, a CTe0AO
IIBUAKO  BKPUBAa€TbCA  KOpKoM.  Apyra
CKAQAAETBCS 3 POCAUH, y SKHX crebaa i
CyKyAeHTHi, i ¢orocuHTesyloui. Ll rpyma, y
CBOIO uepry, Oyaa pospiseHa Ha ABI IATpymu:
1) pocauHH, mO MaioTh (OTOCHHTE3YIOUi
AWCTKH, CTebAO TPHBAAMI 49ac  BKpHTe
eIiAepPMOIO i TakoX (POTOCHHTEIYE; 2) adiabHi
pOCAMHY, CTebAO TPHBAAMI dYac BKpHUTeE
emiAepMOI0 i € OCHOBHMM (OTOCHHTE3YIOUUM
OpraHoM.

Taxuit po3moaiA € 3PYyYHHM AASL 3aTaAbHOI
XapaKTePUCTUKH POCAMH AOCHTD BiAAAACHHX
(QiAOTEHeTHYHO, OAHAK, B pe3yAbTaTi poOoTu
i3 Koaexuiero cykyaeHrtiB poay Euphorbia
bBoraniynoro capy im. akap. O.B. Dowmina,
HaMH OYAO 3COBAHO, IO BKA3aHi IPYIH He
B MOBHIM Mipi BiAOGpa)KaIOTb MOp$OAOTIIHY
pisHOMaHITHICTb ii MpeacTaBHUKiB. He3paxkaroun
Ha Te, IO yCi 3ampomoHoBaHi J. MOUSETH
(2004) rpynu HasBHi cepes MOAOYAiB, Mexi
MDK HMMHM He YiTKi i IPeACTaBHUKU IeBHHX
BHAIB MOXYTb IOTPAIIUTH K AO OAHIE] TaK i AO
IHIIOI TPYIH, IO YCKAAQAHIOE PO3MEXYBaHHS
MOAOYAiB 32 OCHOBHUMH MOPQOAOTIMHHMHU

osHakamu. He3po3ymiroio Takox 3aAMIIa€EThCA
MO3UIlil POCAMH, SKi MalOTb AWUCTKH, IPOTe
OCHOBHHMM aCHMIASIIIMHUM OPraHOM SAKHX €
cre6A0. Y 3B’13Ky 3 LjIM HaMU OYAO IIPOBEAEHO
BUMIipIOBaHHS Ta BU3HAYEHO BiAHOIIEHHS IIAOIITi
AMCTKIB AO TIAOIII 3eAeHHMX (POTOCHHTE3YIOUHX
crebeA MOAEABHUX IIPEACTABHHKIB 23 BHAIB

poay  Euphorbia. 3a  criBBiAHOMIEHHSIM
IIAOIL IOBEpPXHI AMCTKIB AO TIAONIi 3€ACHHX
porocunTesyrounx  creber  AOCAiAXKyBaHI

pocamHEN OyAO pO3AIAEHO Ha TpH TIpymH
(Taba. 1).

Y pocann E. bubalina Boiss., E. dendroides L.,
E. leuconeura Boiss.,, E. milii Des Moul. Ta
E. neriifolia L. OCHOBHEM acHMIASILifHHM
opraHoM 0e3yMOBHO € AHCTKH. TpuBaaicTp
BereTallil IMX AMCTKIB 3a3BMYall IIE€PEBHUIyE
OAMH Ce30H, OIABIIICTh BereTyIOTb KiAbKa
POKIB i OITaAAIOTh AMIIE B IIEPIOA Ay>Ke CHABHOL
sacyxu. Pocamnm E. monteiroi Hook. Ta
E. pteroneura A. Berger HaifyacTimie MaroTb
AMCTKM Ha MOAOAMX POCTYYMX YacTHHAX
TIarOHIB, Ay>Ke PiAKO AMCTKHU BETeTYIOThb 6iabmIe
OAHOIO CE30HY, 3a3BUYall TPUBAAICTD IX XUTTSI
He IepeBHUINyE TPUBAAICTb POCTY BIAIOBIAHOIL
YJacTMHH IaroHa. B ycix iHmux AocaipxyBaHHX
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POCAMH OCHOBHHMM AaCHUMIASI[ITHUM OPraHOM
€ cre0AO, a AWCTKM 3a3BHYAll AyXKe ApiOHi,
PeAyKOBaHi i y HeBEAUKIl KIABKOCTI 3 SIBASIFOTBCSL
Ha HAMMOAOAIIUX YACTUHAX POCTYYOro MaroHa.

TpuBaaicte Bererarii OKpeMHX AMCTKiB

3HayHO BippisHAeTbcs. Ilaoma  AmcTkOBOI
maactuaku  (AIAYX  ma v 2000) y
AOCAIAXYBaHMX HaMH POCAMH Bapiloe y
BEAMKOMY Alama3oHi:

a) api6ui (a0 1 cm?) y E. tirucalli L.,
E. lamarckii Sweet, E. abyssinica J.F. Gmel,
E. alcicornis Baker, E. caerulescens Haw,,
E. franckiana A.Berger, E. grandicornis Goebel
ex N.E.Br, E. grandidens Haw., E. greenwayi
PR.O. Bally et S. Carter, E. mamillaris
(A. Berger) A. Berger, E. meloformis Aiton,
E. obesa Hook f,, E. pseudocactus A. Berger;

6) marenpki (a0 S cM?) y E. pteroneura,
E. ingens E. Mey. ex Boiss., E. trigona Mill,
E. monteiroi;

B) cepeati (a0 20 cm?) y E. dendroides, E. milii;

r) seauki (a0 100 cv?) y E. bubalina,
E. leuconeura, E. neriifolia.

A) aucTku BipcyTHi y E. stenoclada Baill.

Y 3B's13Ky 3 BHUIlle BKa3aHUM MU PO3AIAMAK
AOCAIAKYBaHI POCAMHH Ha TPYINH 32 CTYIEHeM
peayxuii auctkis (Tab6a. 2).

IopisusiBun Aani i3 Ta6a. 1 i Taba. 2 mu
3sicyBaAd, o B 6iAbIIOCTI pocAmH i3 A06pe
POSBUHEHMMH CIPABKHIMH AMCTKaMU IIAOLIA
AWCTKIB 3HAaYHO IIepeBaXka€ Hap IAOILIEI0
3eAeHHX cTebeA, a ¥ POCAMH 3 YacCTKOBO,
CHABHO 4 MOBHICTIO PEAYKOBAHMMH AMCTKAMU
3a3BHYAI TePEeBAKAE IIAOLIA 3eACHUX CTebeA.

Hamm BusBaeHo, mo Bkaszani B Taba. 2
KaTeropil peAyKIil AWCTKIB B 3Ha4Hid Mipi
CITIBITAAAIOTh i3 CTYIIEHAMM ApPHAHOCTI
tepuropiit (BABAEB u dp. 1986), Ha sikux aaHi
POCAMHH POCTYTb. Tak pOCAMHM 3i CIIpaBXHIMH
auctkamu (E. neriifolia, E. bubalina) pocryts
Ha CAA00APUAHUX, CYOAPUAHNX Ta [IEPIOAMYHO
HOCYIIAUBUX Tepuropisix, a E. leuconeura,
E. milii Ta E. dendroides — Ha rymipHux.
A adiabui pocannu (E. obesa, E. pseudocactus)
Ta POCAUHU 3 CHABHO PEAYKOBAHUME AMCTKAMU
(E. abyssinica, E. franckiana, E. caerulescens,
E. mamillaris, E. meloformis), sae6iapmoro
POCTYTb Ha KPaiHbO APUAHHX, CHABHOAPHAHUX

Ta CepeAHbOAPHAHHX TepuTopisx. OpHAK Iist
3aAexHICTh He € abcoatoTHO0. Tak, pocauHH
E. grandicornis, E. greenwayi, E. alcicornis,
E. grandidens, mo pocTyTh Ha TepHTOPIiX Bip
CAQ00APUAHHUX AO TYMIAHHX, MAlOTh CHABHO
peaykoBaHni auctky, a E. trigona — 4actkoso
peAyKoBaHi.

BucHoBKH

TaxyM YHHOM, yCi POCAMHH, Y SKUX 3HAYHO
IepeBaka€ MAOIA AUCTKIB HaA ITAOIIEI0 3eAeHUX
cTebeA, MalOTh CHPaBXHi AMCTKH 1 3pOCTalOTh
Ha MEHII apMAHHX T€PUTOPIfAX y MOPiBHAHHI i3
OIABIIICTIO POCAUH, y SIKHX IE€peBaKAE MAOLIA
creber, a AUCTKM 4YaCTKOBO 4YM IOBHICTIO
peAyKoBaHi. AAS pOCAUH, y SIKMX ITAOIIA AUCTKIB
Ta TIIAOIIA 3eAeHux crebea BiAPI3HAIOTHCS
MEHII HDK YABidi, MOXYTh OyTH XapakTepHi sK
cripasskui auctku (E. pteroneura), Tak i 4acTKOBO
peaykosani  (E. monteiri). IlepeBakaHHs
MAOIi 3eAeHUX cTebeA Hap TAONIEI0 AMCTKIB B
YCIX BHUIIAAKAX CYIPOBOAXKYETHCS HASABHICTIO
JaCTKOBO, CHABHO UM IIOBHICTIO PEAYKOBaHMX
AUCTKIB, i XapakTepHe 3Ae0IABIIOTO AASL POCAUH
HAMOiABII apUAHHX Micrie3pocTanb. OKpeMoro
rpymoro BuaiAsoTbCs pocaunu E. grandicornis,
E. greenwayi, E. alcicornis, E. grandidens,
E. trigona, sIi Iipu 3pocTaHHI Ha CAAGOAPUAHUX
9M TYMIAHMX TEPHUTOpPifiX TaKOX MAaroTh
JaCTKOBO 9H CHABHO PEAYKOBaHI AUCTKH.

PesyapraTamMmu AQHHUX  AOCAIAXKEHD 6yA0
AOBEAEGHO, IO pO3MOAIA POCAMH apHUAHHX
TEpPUTOpil Ha TPyoH 3a CIIBBIAHONIEHHAM
MAOIi AMCTKIB AO TIAONIi 3€AGHHUX cTebeA
€ OiapIl OO€KTHBHEM AASL MOP(OAOTidHOI
XapaKTepUCTUKU CYKYA€HTHO-CTe6AOBHX
npeAcTaBHUKIB poay Euphorbia 3 orasay Ha
IX eKOAOTiuHy HIpHypOYEeHICTb, HDK IIpOCTa
KOHCTATallisl HABHOCTI YU BIACYTHOCTI AMCTKIiB
Ta $OTOCHHTETHIHOI AKTUBHOCTI CTebeA.
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THE AREA RATIO OF LEAVES AND GREEN STEMS AND DEGREE OF LEAVES REDUCTION OF
SUCCULENT PLANTS OF THE GENUS EUPHORBIA L. (EUPHORBIACEAE JUSS.)
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Abstract. The ratio between area of green leaves and stem area for model photosynthetic plants of 23 Euphorbia L. species
were determined. On the base of this ratio studied species were divided onto three groups: a) leaf surface area exceeds
area of green stems more than in twice; b) leaf surface area exceeds area of green stems less than in twice; c) area of green
stems exceeds leaf surface area more than in twice. Correlation between these groups and arid degree of native habitats
of investigated species has been ascertained. It was established that current grouping method is more objective in sense
of morphological characteristic stem-succulent representatives from the genus Euphorbia in context of their ecological
specifications than simple statement of leaves presence and photosynthetic activity of the stem.
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YAK 581.8:581.4

AHATOMIYHI AOCAIAKEHHA POCAMH POANHU
CACTACEAE JUSS.: ICTOPUYHUI ACITIEKT

T'aanHA B. KaaAnrHUK * 1 MAPUHA M. TATIAAPXKU

Amnoranis. Popuna Cactaceae mpepcTaBaeHa 6araTopidHUMU CTeOAOBMME CyKYAGHTaMH, siKi MOP(POAOIIYHO 3HAYHO
BiApISHSIIOTBCsE MK c06010. TTpH 11bOMY He3BUUHICTD IX CTPYKTYpH Ta $OPM BHKAUKAE MiABULIEHNUIT iHTEpeC AO L€l rpymu
pocAuH 3 60Ky AOCAIAHMKIB. Y IIifl CTAaTTi HABEAEHO OTASIA AiTePATyPHUX AQHUX, SIKi CTOCYIOTbCS aHATOMIYHUX AOCAiAXKEHD
npeacTaBHUKIB popuHu Cactaceae, mounnaroun 3 cepeaunu XIX cr. i oo Hamoro yacy. BaxauBo, mo B ocTanHi poxu
3aI[iKaBAEHICTh AQHOIO0 TEMATHKOIO He 3HIDKYEThCS. [IpH 11boMy 3pocTae KiABKICTb AOCAIAXKEHB, SIKi CTOCYIOTHCSI GYAOBH
Ta 0COOAMBOCTE!T IIPOPOCTKIB, BIIAMBY Ha HHX PI3HOMAHITHNX 30BHIMIHIX pakTopiB. Taki AOCAiAXKEHHS MalOTh 0COOAUBe
MpaKTHYHE 3HAYEHHs TP iHTPOAYKITii Ta peiHTPOAYKI]ii, a TAKOX, AASI BUSHAYEHHS 0COOAMBOCTE apaIITaLlii AAHUX pocaun

AO YMOB HaBKOAMIIIHbOTO CEPEAOBHIIA.

Karouosi caoBa: Cactaceae, aHaTOMIUHI AOCAIAXKEHHS], icTOpis aHaTOMil, aHATOMis KaKTYCiB

Kuiscvkuii nayionarvnuii ynisepcumem imeni Tapaca Ilesuenxa, HHL] «Incmumym Gioaozii>, Bomaniunuii cad imeni axao.
O.B. Qowmina, 8ys. C. Ilemaropu, 1, m. Kuis, 01032, Ykpaina; * Gal4enok28@ukr.net

Popmna kaxrycosux (Cactaceae) - 1e
CrenjiaAi3oBaHa POAUHA, MPEACTAaBHUKHU SKOI €
GaraTopivHUMU CTEOAOBUMH CYKyAeHTaMIL. [Ipu
IIbOMY, HalleBHO, >KOAHA POAMHA BUIUX POCAUH
He nepesumye Cactaceae 3a GaraToMaHiTTAM
CTPYKTYp Ta pOpM; AO ii CKAAAY BXOASTH AepeBa,
KyIIMKHY, AiaHM, emigiru, reodiru, posmipamu
Bip 1-2 cM A0 15-20 M. 3ripgHO 3 IPONO3ULISIMU
MisxnapoaHOI TPy i3 CUCTeMaTHKU KAKTYCiB,
poanna kakrycosux (Cactaceae), BKAOYae B
cebe 4 miapoaunn, 130 poais Ta 1870 Buais.
IlpeacTaBHMKM AQHOI POAMHU Y IIPHPOAI
nomypeHi Ha AMepPHUKAaHCBPKOMY KOHTHHEHTi:
Bip miBAeHHO-3axiaHMX mTaTiB Kamapm, gepes
Bcio 3axipHy uyactuny CIIIA, MekcukaHcbke
Harip’ﬂ, macuBu AHp IliBpenHOI AMepuxs i ax
Ao bpasuabcproro rmocxorip’a ta Ilararonii
(MAUSETH 2006; TAAAPXKY ma in. 2011).

XapakrepHi eKOAOT0-6ioAoriuni
0COOAMBOCTI POAMHH IIOCTIMHO BHKAMKAAH
MiABUI[EHUM iHTepec A0 Hel 3 601<y AOCAIAHUKIB
Ta KoAeknionepis. Ilpu npomy, mepmi
AOCAIAPKEHHSI OCHOBHHX aHATOMIYHHX O3HAK
npeacTaBHUKIB  popurn  Cactaceae  6yan

© The Author(s), 2014

BukoHaHi me y XVI cr. OpHak, cepiosHi
AHATOMO-MOPOAOTIYHI AOCAIAYKEHHS KAKTYCiB
IIOYaAU MPOBOAMTHU Auine y cepeauni XIX cr.
— movauky XX cr. 3okpema, y meil dac Oyau
BCTaHOBAEHi Taki 0coOAMBOCTI MPEeACTaBHHKIB
poAuHU Cactaceae, sx BapiaTUBHICTh TOBIIMHH
KYTHKYAH, KIABKICTh HIapiB KAITHH TillOA€PMH,
TOBIIMHA  KAITHHHMX CTiHOK  TimopepMu
(SCHLEIDEN 1845; SOLEREDER 1908). Y 1898
poni GANONG (1898) mposiB mOpiBHSAbHMI
aHaAi3 MOPQOAOTil 3apOAKIB Ta IPOPOCTKIB
Cactaceae, mismimre FRAINE (1910) pocaipus
CTPYKTYPY IIPOPOCTKIB 47 BHAIB AQHOI POAUHM
(SEcoruN & DE Souza 2011). Ilepmum
BYEHHMM, SIKMI IHAKPECAHB 3BSI30K MK
AHATOMIYHOIO OYAOBOIO Ta rabiTycoM pOCAMH
6ys BOOSFELD (1920). Bim BipmiTus, mo
TaKCOHH, SKi MAIOThb Ay>Xe BiAMiIHHI 30BHIIIHI
dopmH, MAIOTh TAKOXK 1 AyXKe BiAMIHHY
BHyTpimHI0 cTpykTypy (NOBEL 2002).
CepepanHa XX CT. BiA3HAUHAACh 3HAYHUM
3POCTaHHAM 3aI[iKaBA€HOCTI aHaTOMI€EI0
pocamH, y ToMy urcAi poanan Cactaceae. Y meit
Yac BHUXOASTH COTHI ny6AiKauiI71 Ta HAyKOBMX
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mpanpb, IPHUCBIYEHAX  AAHOMY  IHUTAHHIO
(WENIGER 1984). Tak, y 1eit yac posrnodnHae
cBoro Aisapmicts N.H. Boke (1913-1996),
,A,06pe BIAOMUI CBOEIO iHTepIIpeTaIli€Io TiHelel0
kBiTku kakrycis (BOKE 1964). Ao itoro mpaup
HAAEXHUTb TAKOX 3OHYBAHHS AaIeKcy crefAa
y Trichocereus spachianus Lem. ta Opuntia
cylindrica (Lam.) DC. (BOKE 1941); BupyenHs
ricToreHe3y Ta pPO3BUTKY AMCTKiB i apeoa
y O. oylindrica (Boke 1944), Coryphantha
(Engelm.) Lem. (Boke 1952), apeoa y
Epithelantha F.A.C. Weber ex Britton et
Rose (Boke 1955), Homalocephala Britton
et Rose (BOkE 1957a), Echinocactus Link et
Otto (Boxke 1957a), Mammillaria lasiacantha
Engelm. (Boke 1958) Ta in. N.H. Boke Takox
MPOBAAUB AOCAIAKEHHS aHATOMI4HOI GYAOBI/I
Ta po3BurKy crebea Echinocereus Engelm.
(BokE 1951), Pereskia Mill. (Boke 1954),
Toumeya Bret R. (Boke 1957b), Solisia
(B. Stein) Br. et R. (BokEe 1960), Dolichothele
(K. Schumann) Britton et Rose (BOKE 1961).

Y 1950 pomi BupaB cBOX MoHOrpadiro
«Mopdonorisa KaKTyCiB>» ABCTPIHCHKUIM
6oranik BuxBaum (1950). Franz Buxbaum
(1900-1979) 6yB nepmmm, XTO TOKAAB B OCHOBY
CHCTEMATHKH KaKTyCiB 6yp0oBy Ix HaciHHA. 3a
AOBre HaykoBe >XHTTs Buxbaum omy6aixysas
343 Hayxosi poboru.

Y 60-x poxax Buxoasits 7 crareit LIW. Bailey
(1964) (oama B cmiBaBropcTi — Bailey &
Srivastava (1962)), npucBsdeHHX NOPIiBHAABHIM
aHATOMII KaKTYCiB, IO MAIOTh CITPABXKHI AUCTKH
(Pereskia, Pereskiopsis Britton & Rose Ta
Quiabentia Britton & Rose).

Aemmo misHille poO3MOYMHAE CBOIO HAYKOBY
absasmicts  A.C. Gibson, sxuit  mposiB
MOPIiBHAABPHMM aHAAI3 BTOPHHHOI ~KCHAEMH
y Cactoidae (GiBson 1973), aocaipus
AQHATOMIIO A€PEBHHU Y OIYHIIM Ta MAATIOTyHIIIA
(GiBsoN 1978), aHaTOMil0 BereTaTMBHHX
oprauis Maihuenia (Phil. ex F.A.C. Weber)
K. Schum. (GiBson 1977).

3 ximng 70-x pokiB XX cr. iHpopManis

npo popumny Cactaceae  IONOBHIOETHCS
poboramu JD. Mauseth. Bim aocaipus
TOPMOHAABHUI ~ KOHTPOAb  OpraHOIEHe3y

Haw. (MAUSETH
Mop¢oreHeTHIHi

y Opuntia polyacantha
& HaLPERIN  1975),

MeXaHi3MH, fKi BIAMBAIOTh Ha PO3BUTOK 30H
aMiKAaAPHOI MEpPUCTEMH IIaroHiB IPOPOCTKIB
(MAUSETH 1978), 3po6HMB IIMpOKMil OTASIA
amaromii cre6ea (MAUSETH & PLEMONS 1995)
i cTpykTypu amikaAbHOI MepucTeMH cTebAa
Cactaceae  (MAUSETH 1992,  2004),
PO3rASHYBIIN 6an3bK0 200 BUAIB AaHOT POAMHH,
a TaKoX IIpPOaHAAi3yBaB HIOAQHCH 3allaCaHHI
BOAU AEGPEBHHOIO KaKTYCiB (MAUSETH 1993;
MAUSETH & PLEMONS-RODRIGUEZ 1997) Ta
iH. 3araaom nmounHar4m 3 1977 BUALMIAO 6AU3BKO
90 itoro crareil (vacTmHa i3 cmiBaBTOpamu)
IIPUCBAYEHUX AAHIN POAKHI.

Y apyri#t mosoBuHi XX CT. Hap aHATOMi€EO
poaunn Cactaceae IpaIfOBaAM TaKOX Psip
inmux puennx. Tax, FREEMAN (1969) ommcas
mopdosorito Ta amaromito Opuntia basilaris
Engelm. et J.M. Bigelow; HamirTon (1970)
BUBYAB CTPyKTypy mpopoctkis O. brandtiana;
CoNDE (1975) s'scysas ocobansocti 6ypoBu
st BUAIB popy Opuntia; SMITH et al
(1984) BUBYAAU TOAEPAHTHICTb AO BUCOKHUX
Temneparyp 14 BHAIB MiBAGHHOAMePHKAHCHKUX
KaKTyCiB, BPaXOBYIOYM IIPH LbOMY PEAYKIIiIO
IPOMOPIil  XAOPEHXiMM, K  IHAHKATOp;
C.O. Boarin (VOLGIN 1986) aocaipxyBas
CTpyKTypy KBiTku Ta Hacimusg Rhipsalinae;
SALLES (1987) mpoanaaisysaB Mop¢oaorito
npopoctkis Cephalocereus fluminensis. DARLING
(1989) AocaipmB  amaTOMiuHi  OCOGAMBOCTI
emipepmu Ta rinopepmu Cereus giganteus; SAJEVA
& MauseTH (1991) mpoBean MOpiBHSABHUIL
AHAAI3 CTPYKTYpPHU AMCTS POCAMH ITAPOAUHH
Pereskoidae Ta QorocuHTeTHUHMX ~CTebeA
npeacrasunkis Cactoidae; BoNa et al. (1997)
BUBYaAM popocTku Hatiora gaertneri. ARNOLD
& MAUSETH (1999) AOcCAipXyBaAu BrAMB
30BHINIHIX (aKTOpPiB Ha PO3BUTOK AEPEBUHM
y BupiB Cereus peruvianus ta C. tetragonus
(SECORUN ET DE Souza 2011).

ITovarox XXI cT. XapakTepusyeTbCs
HOSBOI0 HOBHX IMeH HAa TepeHaX aHATOMIYHUX
Aocaipxenp popunn Cactaceae, IMiABHIEHHSM
iHTepecy AO BHUBYCHHA BIIAMBIB 3OBHIIIHIX
¢akTopiB Ha Mopdoaoriro  KakryciB, a
TAKOX AO OCOOAMBOCTEHl CTPYKTYpH IX
npopoctkiB i Hacimma. Tox, 3a ocranHi
13 poxiB OyAHm OIPHAIOAHEHI IPYHTOBHI
pocaipxerns. Loza-CORNEJo et al. (2003)
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aocaippam Mopdoaorio,  aHaTOMil0  Ta

$OTOCHHTETHYHMI MeTaboAi3M IPOPOCTKIB

Stenocereus  queretaroensis. Y  mpomMy X
poui 6yaa Takoxx omybOAikoBaHa pobora
Loza-CorNgjo &  TEerrazas  (2003),

MPUCBAYEHA BUBYEHHIO eIiAepMH Ta rinmopepMu
y 70 BuAiB miBAEHHOAMEPHUKAHCHKMX KaKTYCiB.
MALAININE et al. (2003) BUSHaUMAU CTPYKTYpPY
Ta XIMiYHMH CcKAaap Koatodok y  Opuntia
ficus-indica (L.) P. Miller, a Mosco (2009)
— MiKpO-MOPQOAOTiI0 Ta AHATOMIiI0 KOAIOUOK
Turbinicarpus. AYALA-CORDERO et al. (2006)
BCTaHOBHAM aHATOMO-MOPPOAOTiYHI
ocobAuMBOCTI TPOpPOCTKiB Stenocereus beneckei
3a yMoBu AedinuTy Bororn. ALMEIDA (2009)
IIpOaHaAi3yBaAa CTPYKTYpY IIPOPOCTKIB
Epiphyllum  phyllanthus, a SECORUN &
DE Souza (2011) aocaipuam Mopdoaorito
Ta QHATOMIiI0 MPOpOCTKIiB Rhipsalis cereuscula,
R. floccosa subsp. hohenauensis ta Lepismium
cruciforme. SOFFIATIT & ANGYALOSSY (2005)
or[y6AiKyBaAH AOCAIAYKEHHS aHaTOMil AepeBHHHU
4 BUAIB eHAEMIYHOrO OpasMABCHKOIO POAY
Cipocereus F. Ritter, a y 2007 p. mposean
AQHATOMIYHI AOCAIA’KE€HHS TPHOX EHAEMIYHMX
BUAIB 6pasuabcbkux Lepeycis (SOFFIATTI &
ANGYALOSSY 2007). ALTESOR et al. (2008)
MPOBEAN MOPIiBHSAABHE AOCAIAKEHHS KCHAEMH
y ILIeCTH BHUAIB 3 pi3HMM ra6iTyc0M (ABOX
AepeB’ﬂHHCTﬂx 31 CHpaBXHIMH AMCTKaMH i
YOTHPbOX CYKYAGHTHHX) 3 METOI0 aHAAisy
POAi reTepOXpoHil B €BOAIOLI CYKYAGHTHOCTI
KakTyciB. DOS SANTOS GARclA et al
(2012) IPOBEAH IIOPiBHAABHI AOCAIAXKEHHSA
aHaToMmii cTebea Ta KopeHiB y Echinopsis
calochlora ta E. rhodotricha. Rosas et al
(2012) AOCAIAMAM aHATOMIiYHi OCOOAMBOCTI
npopocrkis Polaskia chichipe ta Echinocactus
platyacanthus mia BIAMBOM AeiLUTy BOAOTH.
¥ 2013 poui O.J.G. Almeida 3i cniBaBTOpamuL.
[POAHAAI3yBaAM  aHATOMIYHI  0cOob6AMBOCTI
npopoctkis Epiphyllum phyllanthus (L.) Haw.
(ALMEIDA et al. 2013).

TakuM 4YHHOM, AO TeNepillHBOrO 4Yacy
HalOIABII ~ ACTAABHO BHBYAAHCh aHATOMO-
MOPQOAOTiYHI  OCOOAMBOCTI  IIPEACTABHUKIB
MAPOAVHH Opuntioideae, poay Cereus Ta
OAM3BKUX AO HHOTO POAIB, a TAKOX AESKUX BUAIB

emipiTHUX KAKTYCiB i OKpeMHX IpeACTaBHUKIB
miapopnnn  Cactoideae. Kpim Toro, ysara
AOCAIAHUKIB MpHUAIASAACS BUBYEHHIO
0COOAMBOCTEH IIPOPOCTKIB Ta HACIHHS AESKHX
BHAIB AaHOI popnHH. OAHAK, BApTO 3a3HAYUTH,
IO HEAOCTaTHbO YBard IOMEPEAHUKIB OyAO
IIPUAIAGHO PO3BUTKY OKPEMHX aHATOMIYHMX
CTPYKTyp B OHTOI€He3i, IO AO3BOAMAO 0
OTPHMATH BIAITOBiAl Ha A€SKi MMTaHHA OB sA3aHi
3 IHTPOAYKIN€I0 Ta YTPUMAHHSAM LUX POCAHH
B YMOBaX KYABTYpH. 3Ba)KalOuM Ha Te, IO
OiapmicTs mpepcTaBHUKIB popuHn Cactaceae
€ pipkicHumu Ta sHuKaroummu (TAIAAPXKH
ma in. 2011), BApTO BiA3HAYMTH, IO AHATOMIYH]
AOCAIAXKEHHS IIMX POCAMH  3aAMIIAIOTHCS
aKTyaAbHMMH 1y HaIll 4ac.
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ANATOMICAL INVESTIGATION ON CACTACEAE JUSS.: AHISTORICAL RETROSPECT
GALINA V. KALASHNYK * & MARINA M. GAJDARZY

Abstract. Cactaceae consists of perennial stem succulents with diverse morphology. Due the distinctive structure and
form the interest of researchers to this group of plants is increasing nowadays. The present paper provides an overview
of published data concerning anatomical studies on the family Cactaceae since the mid-nineteenth century to our days.
It is important to consider that recent interest in this field does not reduce, while the number of studies dealing with the
structure and features of seedlings, the effect of various environmental factors on them is uprising. Such studies have
a great practical importance for introduction and reintroduction of cacti, as well as for determination of their adaptive
characteristics to environmental conditions.
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KOAEKIJISI POCAHH POAY MELOCACTUS
(TOURN.) LINK ET OTTO (CACTACEAE JUSS.)
TA OCOBAUBOCTI iX PO3MHO>KEHHS

KATEPUHA BATAATL

AnoTanisi. POIASIHYTO TAKCOHOMIYHUI CKA@A KOAeKIl pocaus poay Melocactus y BoraniunoMy capy iM. axas. O.B.

Domina, 0cOOAMBOCTI IX HACIHHEBOTO PO3MHOKEHHS B YMOBAX IHTPOAYKIIiL. BUsIBA€HI BUAM AAHOTO POAY, IO € PiAKICHEMH

1 BHMKAIOUMMH Y MiCI[SIX TPHPOAHOTO 3POCTaHHSL.

Karouosi caoBa: Melocactus, Cactaceae, IHTpOAYKIIisl, KOAEKIIisl, CXOXKICTb HaCIHHS

HHIJ "Incmumym 6Giorozii” Kuiscvkozo HayionarvHozo yuisepcumemy imeni Tapaca Ilesuenxa, Bomaniunuii cad im. axad.
O.B. Qomina; eya. C. Ilematopu, 1, Kuis, 01032, Yipaina; fomin-sad@yandex.ru

Bcryn

Pip Melocactus Link et Otto — opuH i3
Hairikasimux y poauni Cactaceae i Haaiuye
3a AQHHMH pi3HHX aBTOpiB Bip 33 Ao 41 BuAy
(BACKEBERG 1976; ANDERSON 2001).
3a ¢dopmoro maroHiB - Bip KyASCTHX AO
LUAIHAPUYHHX, Y IPUPOAHUX YMOBAaX POCAUHHI
AESIKUX BHAIB AOCATaiOTh 1 M 3aBBHUIIKH i 40 cM
y AlameTpi, aAe € 1 MiHIaTIOpHi ITPEACTaBHUKHU
— 8 cM 3aBBUIIKM. 3a >XHUTTEBOIO (OpMOI0
ue xymuxu (FAMAAPKU TA BAraair 2007).
Pebpa mnpsivi, Ao6pe possunyTi. Koarouku
MinHi, A0 7 cm 3aBpoBxKH. KopeHesa cucrema
AyXe PpO3raAyXeHa i B CyMi Ma€ 3HauHy
AOBXHHY, XO4a KOpPeHi po3MimjeHi OAH3BKO
MOBepXHi IPYHTY. Y POCAUH, fAKi AOCATAH
reHepaTuBHOI (asu Ha BepxiBi cTebAa
YTBOPIOETbCSI CBOEPIAHMI OpraH — Iedaail,
SAKUA CKAAAAETBCS i3 TYCTMX IIETHHOK Ta
BOAOCKIB. ¥ AedKHX BHAIB medaaiil pocsrae 1
M 3aBBHMUIKH, TPAalASIOThCS POCAMHH, Ha SIKUX
OAHOYACHO PpO3BHUBAETbCA IO 2-3  medaaii.
Y cepepuHi medaais 3SBASIOTBCS UHUCACHHI
pOXeBi, IypHypoBi, YepBOHI YU POXKEBO-
MAAMHOBI, A0 4 cM 3aBAOBXKH KBiTKH. [Taoan
— cokoBHUTi, OiAl, 4epBOHi a60 poskeBi, A0 6 cM
3aBAOBXKKH.

© The Author(s), 2014

IpeacraBunku popay Melocactus mommpeni
Ha miBAHI Mekcuky, y LlenTpasbnin AMepurt,
Koaymb6ii, Bpasuaii, Ilepy, Ha AHTHABCHKUX
ocrpoBaX. biApmIicTh MeAOKaKTyciB pocTe Ha
MiIaHUX, aAe AOCTAaTHbBO POAIOUMX I'PYHTAX.

Marepiaan i MeToAM AOCAIAKEHD

Meroro Hamol poboru OyB  aHaAi3
BUAOBOTO CKAAAY KOAEKIL[IMHUX POCAHMH POAY
Melocactus Ha HasBHICTD PIAKICHMX BHAIB i THX,
IO 3HAXOASTHCS IiA 3arpo30I0 3HUKHEHHS
y MiclsIX NPUPOAHOTO 3POCTaHHS, a TaKOX
BUBYEHHS OCOOAMBOCTENl 1X HACIHHEBOTO
poamHOKeHHS. DeHOAOTIUHI crocTepexeHHs
IIPOBOAMAHM 332 MOAHQPIKOBAHOIO METOAUKOIO
«MeToprKa (EHOAOTHYECKHX HAOAIOAECHHI
B 6orammueckmx capax CCCP" (Aanuu
1975).  YrouHeHmHs  6OTaHiYHMX  Ha3B
IIPOBOAMAM 32 AITEPaTyPHHUMH AXKepeAaMHu
(BACKEBERG 1976; ANDERSON  2001;
BACHABEBA U YAAAOBA 2007).

Haciuna aasg pocaipis 36HpaAI/I mno Mipi
HOro AocruraHes, 30epiraam 3a pi3HHX
yMOB, a caMe: Y CKASIHOMY TepMeTHYHO
3aKPUTOMY IIOCYAL IIPU HU3BKUX MO3UTHUBHUX
temmeparypax (+5-6°C) Ta y aaboparoprux
ymoBax mpu Temmeparypi (+18-23°C); vy
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Ta6a. 1. Pocaunu poay Melocactus, mo AOCSIAM pPempoAyKTUBHOI $asu PO3BUTKY y KoAekil Boraniunoro caay

im. akap. O.B. ®omina.

Table 1. Melocactus plants attained reproductive phase of development collected in the O.V. Fomin Botanical Garden.

Bup Buxipnoro

Bup BarpkiBmunaa  3BiAKM i KOAM OTPHMaHO W Bik (poxis)

Melocactus bahiensis Bpasuais Ky6a, TaBana, 6/c, 1982 HACiHHS 32

(BretR) Werd. Pocis, Mocksa, ['BC, 1977 HaCiHHA 37

M. caesius Wendl. Tpuniaaa Yropmuna, Banparot, 6/c, 1981 HacinHs 33

M. guaricensis Croiz. Benecyeaa Ykpaina, Kui, amarop, 1983 cisHni 31

M. maxonii (Rose.) Gurke ~T'saremara Ecronis, Tapry, 6/c, 1970 cisani 44
Ykpaina, Kuis, amarop, 1986 cistHIi 28

M. macrodiscus Werd. Bpasmais Himewunna, Kias, 6/c, 1979 HACIHHS 35

M. matanzanus Leon Ky6a ;;Ezi:: ;((;431;, Han, 6/cim. M.M. cistHI 12

M. neryi K. Sch. Bpasmais Ykpaina, Kui, amarop, 1970 cistai 44

A260paTOPHHUX YMOBaX y MANEePOBUX MAKeTaxX
npu Temneparypi (+18-23°C).

Pe3yAbTaTH Ta iX 06roBOpeHHs

Menokakryc ~ BHOarAMBi A0 YMOB
KyABTUBYBaHHS. AOPOCAI POCAMHM YYTAUBi AO
TeMIIEPaTypH IOBITpA Ta BOAOTOCTi IPYHTY,
0c00AMBO y 3uMOBHE Iepiop. Tomy 3HaHHS
0cOOAMBOCTEll iX BHPOINYBAaHHS B YMOBax
OpamKepel CIpusie 30epeKeHHI0 X POCAUH.
I3 18 BHAiB, 1110 316paHi y koAek1tii BoTaniynoro
capy im. akap. O.B. Qowmina, nsiryrs i
MAOAOHOCATD 7. OT>Ke MafibKe TOAOBHHA POCAUH
uporo poay (Taba. 1) mpoXoAATb MOBHMI LMKA
PO3BHUTKY B YMOBaX Opamxepetl.

3HayHy IIiHHICTD AASl KOAeKIi MaroTb
BUAHM, SKi HAAe€XaTb AO PiAKICHHMX 260 THX,
IO 3HAXOASTHCS ITiA 3arpo30i0 3HUKHEHHST
y MiCIIIX IpHUpPOAHOro apeaay. Tomy 6yao
[poaHaAi3oBaHo  Koaekuito  Melocactus Ha
HAsIBHICTb TaKCOHIB, 3aHeCeHUX A0 epBOHOTrO
criucky IUCN. BcranosaeHo, mo M. azureus
Buin. et Bred. Ta M. conoideus Buin. et Bred.
saHeceHi A0 3asHadeHoro cmucky (FULLER
& FitzGeraLp 1987; IUCN 2001, 2010;
HIKITIHA ma in. 2011).

M. azureus pocte y Bpasuaii, Ha Bucori 450-
800 M H.p.M., Ha Bammskax. Lle Gararopiuma
pocAnHa, cTebA0 sKOI Kyasicte, A0 15 oM
3aBBHIIKM Ta 12 cM y alamerpi. Lledaaiit po

3,5 oM zaBBumKxM Ta 7 cM y plamerpi. Ksirku
kapminosi. Hacinus  Oamckyde,  4opwe.
Kareropisa piaxicaocti — EN. Y xoaexnii 3 1997
poxy. He nsiTe.

M. conoideus pocre y IliBAeHHO-CxipHil
Bpasuail. Lle 6araropiusa pocauna, cTebA0 K01
HPHUIIAIOCHYTO-KYAsCTe, A0 10 cM 3aBBMIIKK Ta
17 cm y alametpi. Iledaaiit oo 4 cM 3aBBUIIKH.
Ksirku ainosi. Kareropis pipxicrocri — CR. Y
koAek1ii 3 1978 poky. He nipiTe.

Hammu mpoBepeHO aHAAi3 IPHCYTHOCTI
y Koaekuil BUAIB Melocactus, BKAIOYEHHX AO
Komnsesnrii CITES (poaarxu I Ta IT). Bussaeno,
mo 1 Bup BkaroueHO A0 Aopatky I, a 1S — po
Aoaarky II (HikiTiHA ma in. 2013; CITES
2008).

IlomoBHeHHST Ta BIAHOBAEHHSI KOAEKITil

BiAOYBAaETbCS ~ TepeBAXHO 33 PAXyHOK
HACIHHEBOrO  pO3MHOXeHHS. B ymoBax
3aXMII[eHOTO IPyHTY MEAOKaKTYCH

PO3MHOXYIOTb BHUKAIOYHO HacinHaAM. Tomy
AKTyaAbHHM € BHBYEHHS SKOCTi HaciHHA
MiCIIeBOi PpempoOAyKIil OTPHMMAHOrO B YMOBaX
opamxepel.

byau Bu3HaueHi TOKAa3HUKM HACiHHEBOI
INPOAYKTHBHOCTI ABOX BHAIB POCAHH POAY
Melocactus: M. maxonii (Rose.) Gurke Ta
M. neryi K. Sch. Ha oaHniit pocanni M. maxonii
yTBOproeTbca 49+3,5 MAOAIB, B OAHOMY IIAOAL
Mmictutbes 16£10,0 nacinun, maca 1000 Hacinun
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Puc. 1. Biaus yMOB Ta TepMiHy 36epiraHHs Ha cxoxicTs Hacinust Melocactus maxonii.

Fig. 1. Influense of conditions and term of storage on seed germination of Melocactus maxonii.

cranoButh 610£10,0 wmr. Hacinus uopme,

OAMCKyYe, OBaAbHe, IIOBepXHs Oyropuara,
1,4+0,01 ™M 3aBpomxkky, 1,0+£0,04 MM
sapmupmky.  CBiKosibpaHe HaciHHS — Mae

cxoxicte 23%. Ha oamifi pocamni M. neryi
yTBOPIOETbCs 16£3,0 1MAOAIB, B OAHOMY IIAOAL
mictutbest 9+1,4 HacinuH, maca 1000 HaciHuH
craHoButh 500+10,0 Mr. Hacimna dopHe,

OAMCKyYe, OBaAbHe, IIOBEpXHs Oyropuyara,
1,3£0,01 MM  3aBpoBxkw, 1,0+0,01 wmm
sapmupmky.  CBiKosiOpaHe HaciHHS — Mae

cxoxxicTs 30%. Ilepuri cxoau 3 SIBHAUCH Ha 7-t
A€Hb, MacoBa IIOSIBA CXOAIB CIIOCTepiraaach Ha
17-19 peHb.

Hacinns YTBOPIOETHCSA
CaMOBAIMAEHHS, IO MA€ OCOOAMBE 3HAYEHHS B
YMOBAX 3aXHUIII€HOTO I'PYHTY.

Ha npuxaapi M. maxonii BUBJaAM CXOXiCTb
HACiHHS, 3aA€XHICTh CXOXOCTiI HACIiHHS BiA
yMOB Ta TepMiHy 36epiramus. Hacinus, mo
BUKOPHUCTOBYBAAH B AOCAIAAX, 30HpaAm IIO
Mipi fioro Ao3piBaHHs y ¢asi MOBHOI CTUTAOCTI.
Biabupaan HaciHHs A0Ope BHIIOBHeHe Ta 6e3
MexaHivHuX yikopxenb (Puc. 1).

AOCAiA>XXEHHST  CXOXKOCTI  HAaCiHHA — IIpH
36epiraHHi HOro y pi3HHX YMOBaX AO3BOASE

HaNMONTHMAAbHIIII YMOBH
[0 MaE BaXKAUBE IIPAKTUYHE

IIASIXOM

BCTaHOBUTH
30epiranms,
3HAYeHHS.

BcranoBaeno, mo HacimHa M. maxonii,
sike 30epiraAm y AaOOpaTOpPHHX YMOBax y
CKASIHOMY TepMeTHYHO 3aKPUTOMY IIOCYAI
Ta TIAIepOBUX IIAKeTaX MpPH TeMIepaTypi
+18-23°C  BTpaTHAO CXOXiCTb dYepe3 72
Micsiri. A HaciHHS, sike 30epiraAu IpU HU3BKHX
nosuTHBHUX  Temmeparypax  (+5-6°C) 'y
CKASIHOMY TepPMeTHYHO 3aKPUTOMY IIOCYAI
gepe3 144 micsni Maro cxoxicTb 24%. AHaai3
orpumanux Aamux (Puc. 1) noxasas, mo
HACiHHS HAWIIBHAIIE BTPAYa€ CXOXICTh, SAKIIO
fioro 36epirary Ipy KIMHATHIN TeMIlepaTypi B
HanepoBHX MaKeTax.

BucHosku
Omxe, 7 BuAiB poay Melocactus 3
18, mpeACTaBAGHHX Yy KOAeKIlii, AOCATAM

PEIpOAYKTUBHOI pasu PO3BHUTKY, TOOTO LBITYTH
Ta YTBOPIOIOTD XXHUTTE3AATHE HaciHHA. PocanHu
iHmux 11 BHAIB 3aAUIIAIOTHCS HA BEreTaTHUBHIN
¢asi possurky. 16 BHAIB poay HaAexarb
AO PIAKICHHUX i TaKkMX, IO 3HAaXOAATBCS IIiA
3arpo3010 3HMKHEHH Ta BHeceHi A0 YepBoHoro
criucky TUCN a6o Kousenmii CITES (aopatku
I 1aII). 36epiraHHs HACIHHS Y CKASIHOMY MOCYAL
€ edexruBHimMM, HDK 30epiranHs [oro B
HanepoBHX MaKeTax.
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COLLECTION OF PLANTS OF THE GENUS MELOCACTUS (TOURN.) LINK ET OTTO
(CACTACEAE JUSS.) AND PECULIARITIES OF THEIR REPRODUCTION

KATERYNA BAGLAY

Abstract. Taxonomic composition of Melocactus collection at OV. Fomin Botanical Garden, as well as peculiarities of
their reproduction under the conditions of introduction has been considered. Rare and threatened Melocactus species in

the collection were identified.

Key words: Melocactus, Cactaceae, introduction, collection, seed germination
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MOP®OAOTII CYLIBITTS TA OCOBAUBOCTI [IBITIHHS
BAPTISIA AUSTRALIS (L.) R.BR. (FABACEAE) ITP!
THTPOAYKIII Y HAIIOHAABHOMY BOTAHIYHOMY
CAAY IM. M.M. TPHIIIKA HAH YKPATHU

Bira I. MUKOAAMIYYK

Amnoranis. ITpoanasizoBano 6yaoBy cynsirts Baptisia australis mporsrom usitinms npu inrpoayxuii y HBC im. MM.

Tpumxa HAH Ykpainu. BcranoBaeHO AMHAMIKY PO3BUTKY CYIBITTS, IBITIHHS OKPEMHUX KBiTOK.

Karouosi caoBa: Baptisia australis, moppoaorisi, CyLsiTTs,, KBiTKa

Muxkoraiscokuii HayioHarvHutl azpapuuii yuisepcumem, eys. Ilapusvoi Komynu, 9, m. Muxoaais, 54031, Ypaina;

mikolaycuk07 @mail.ru
Beryn

Ha cyyacHOMYy erami pO3BHTKy IjUBiAizamii
GiAbIIa YACTHHA HACEACHHS MPOXKHUBAE Y
BEAMKHX MiCTaX, IO BHMMAara€ 3aAydYeHH:
HOBUX BHAIB POCAMH AAS  O3€ACHEHHS.
A0 TaKMX pOCAMH iCHYIOTb IeBHi BUMOTH
I[OAO O3HaK AEKOPaTMBHOCTI, 3a SAKUMH iX
00’cAHYIOTD y TpyIH: AEKOPATHBHOAMCTSIHI;
TapHOKBITYIOUi; BUAHU, IO MAIOTb A€KOPaTHBHI
AVICTKH i KBiTKH; BHAH, I[O MAIOTh ACKOPAaTHBHI
maopn  Ta  rpynromokpmBHi  (KOHAPATIOK
u Op. 1990). 3asyueHHs IHTPOAyLeEHTIB 3
MOAIQYHKIIIOHAABHMMHM ~ BAAQCTUBOCTSAMU  AO
O3eACHEHHsI € OAHMUM 3i IIASIXiB 36aradeHHs
ACOPTHMEHTY KBIiTKOBO-A€KOPAaTUBHUX POCAUH
AASI CTBOPEHHS 00 €KTiB 3€A€HOT0 OYAIBHHUIITBA.

Cepes MAAOBIAOMHX POCAMH IIpUBEPTAE
yBary Baptisia australis (L.) R.Br. (cunonimu
B. australis var. minor (Lehm.) Fernald,
B. minor Lehm.) — 6araropiuna TpapsHuCTa
pocauna saspumku  80-120(180) oM 3
nipseMHuMu  kopeHesumamu  (Byabe  H
MaAEEBA 1969). Crebao mnpsamocrostae 3
CH3MM BIiATIHKOM. AMCTKH CH3yBaTO-3€AeHi,
TpifigacTo-ckaapHi. KBiTKY 3aBAOBKKY OAM3BKO
2,5 cM, 3i6paHi y KiHIjeBi KMTHII Ha BepxiBKax

© The Author(s), 2014

crebea. OuBiTHHA MOXXe MaTH pi3Hi BiATIHKH
cUHBOTO KOAbOPY. Ilaip — craromenuit 6i0
3aBAOBXKKM  2,5-7,5 oM 3 4-6 KyascTHMH
HaciHumHaMu. banTusis miBpeHHa momupeHa y
cxipmiit  vactuHi IliBHIYHO-aMepHKaHCHKOTO
KOHTHHEHTY, A€ POCTe Ha BIAKDUTHX AIASHKAX,
BipAa€ IMepeBary A0Ope ADeHOBAHUM IPYHTaM
(BASKIN & BAskIN 2002).

Ie mepcriekTuBHa HeBHOArAMBa MOCYXO- Ta
MOPO30CTiliKa AeKOPAaTHBHA i TEXHIYHA POCAMHA,
npore y €Bpori il piAKO MOXXHa MOOAYUTH 3a
MexxaMH 6OTaHIYHMX capiB. BpaxoByroun, o
Il pOCAMHA Ma€ TPHBaAMil Iepiop Bererarii,a
TaKOX Bip3HaYa€eTHCA AEKOPaTHBHUMU
BAACTHBOCTSIMH, II0CTa€ HeOOXiAHICTh BUBUEHHS
TPUBAAOCTI 1i IBITIHHA Ta MOpPPOAOTIUYHMX
ocobAnMBOCTell CyLBiTh 1 KBiTOK. B VYikpaiHi
HOAIGHI AOCAIAYKEHHS IPOBEAEHO BIIEpIIe.

Marepiaan i MeTOAM AOCAiAKEHD

AocaipxeHHs ITPOBOAMAKCS y
2010-2012 pp. Ha AlAIHKAX BipAlAy HOBHX
KYABTYP HarrionaapHoro 00TaH{YHOTO
capy im. MM. Ipumka HAH VYkpainy,
AKAW PO3TAllOBaHUM y IIBAEHHIA YacCTUHI
micta Kuesa (50°22' mm. Ta 30°33' c.a.).
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Puc. 1. Pocaunu (A) ta cyusirrs (B) Baptisia australis.

Fig. 1. Plants (A) and inflorescences (B) of Baptisia australis.

TepuTopis capy mpuasirae A0 AOAMHHU AHimpa i
IIpOCTAraeTbhcs Ha 1,8 KM 3 MiBHOYI Ha MiBAEHD
Ta 6AM3pKO 1 KM — 3 3axopy Ha cxip. IpyHTH
AASIHKH, A€ IPOBOAMAHUCS AOCAIAXKEHHS], TEeMHO-
cipi, omia3oaeHi, caabo 3murTi (PAXMETOB
ma in. 2004).

Ob6’extoM  pocAipxeHp — Oyam  3piai
reHepaTuBHi ocobuuu B. australis Bixom S-7
POKiB, BUPOIIEHi Ha MAAHTAIIifAX, 3aKAAACHHX 3
HaCiHHS BAACHOI PEIPOAYKIIiL.

Pe3yAbTaTH Ta iX 06rOBOpeHHS

Y pesyabTaTi AOCAIAKEHD BCTAHOBAEHO, IO
AAsI pocAmH B. australis xapakTepHuU#t TpUBaAHIt
mepioa BererTamil 3 MepIIol A€KaAW KBITHA AO
TPeThOI AEKAAM SKOBTHSI, SIKUI CKAQAQ€E OAU3BKO
210 i6. LIBIiTiHHS POCAMH pPO3IIOYHHAETHCS
3 TpeTboro poKy BereTamii. Y 3piamx
reHepPaTUBHUX OCOOHH IepeBaXKa€ KiAbKicTb
reHepaTUBHUX IIarOHiB HaA BereTaTUBHUMM.
Hai16iabmroi Bucotn pocaunu 6an3pko 110 cm
aocsraioTs y dasi nsiTinag. Ha reHepaTUBHUX
IaroHax GOpPMyIOTbCS ABOCTOPOHHI KHTHIH. Y

N

.-.-r1-l|-:

&
®

HepeBAXHIN GIABIIOCTI CYUBITTI GOPMYIOTHCS
Ha TOAOBHUX @AroHax, i awmme y 20%
reHepaTUBHUX IIarOHiB BOHU 3aKAAAAIOTHCS Ha
OIYHUX ITarOHaX, TOMY B (a3i IBITIHHS KiABKICTD
CYLBITb  A€IO 36iAbIlIy€TbC5I. PosuBiTanus
KBITOK aKpOII€TaAbHE.

QopMmyBaHHS CyLBITTS CIOCTEpira€Thcs
3 TPeTbol AeKAAU TPaBHS. 3a 6GaraTopivHUMU
CIIOCTEPEXXEHHAMH, LIBITIHHS pocaun
CIOCTEPIra€ThCs MOYMHAIOYH 3 IEPUIOL ACKAAT
YEepBHA 1 TPUBAE AO IEPIIOl AEKAAW AMITHSA.
Hai6iapmoi  3araAbHOI  AOBXHHU CYUBITTS
(38,26£3,83 cM) pocAraoTh y mepimiit Aekaai
4YEepBHs, KOAHM PO3LBITAlOTh KBiTHM BePXHbOIL
AIASTHKY CYIIBITB (Pnc. 1).

AunHaMika 36iAbIIEHHS 3aTaABHOI AOBXHUHHU
CyLBITTSI, HOro cyO0¢$pAOpasbHOL Ta AOPAABHOL
YACTHH HPOTATOM LBITIHHS ONMCYETHCA 32
Bipmosignumu  popmyaamu (Taba. 1). Aas
AOBXHHE CyO(AOpaABHOI YaCTHHH CYLBITTS
XapaKTepPHa  HE3HAYHAa  3aAEXKHICTD  Bip
TPUBAAOCTI IBiTiHHSA, X0oua AAS (PAOpPAABHOIL
Ta 3aTaAbHOI AOBXUH IISI 3aA€XHICTb BHUCOKA.
BcTanoBaeHO mipBUIIIEHY Ta BUCOKY 3aA@KHICTD
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Taba. 1. Bnaus TPHUBAAOCTI I[BITIHHSA Ha AOBXKUHY CYLIBITTS
Baptisia australis.

Tabl. 1. The influence of duration of blooming on the
length of Baptisia australis inflorescences.

TToxasuux Dynxuis

3araAbHa AOBXUHA y=1,0993x+23,803
CyUBITTS, M R>=0,6892
Cy6daropasbra vactuna  y=0,0711x+9,313
CyUBITTS, M R?=0,2339

daopaabHa yacTHHA y=7,0123In(x)+9,7757
CyUBITTSI, CM R?=0,8852

Mk cy6daopasbHoro Ta 3araabowo (0,6967),
cybdaopaspHolo Ta Qaopasbnoro (0,6251)
ft Mk gaopasbHOI Ta 3araabnow (0,9953)
AOBXKMHAMU CynBiTTS. CHiBBIAHOIIEHHS MiX
$AOpaAbHOIO i CYOPAOPAABHOI YaCTHHAMH
cyusitTa craHoBUTb Bip 0,74 y mepiop a0
ITOYATKy IBiTiHHA (TPETH AeKapa TpaBHﬂ) AO
0,35 - y nepiop Macosoro usitinua (mepmra
A€Kapa ‘lepBHS[). ITo 3akinuenHi UBITIHHS
(Apyra A€Kapa ‘{EPBHH) 1le CITiBBiAHOIIEHHS
cranoButh 0,41. CriBBIAHOIIEHHS  MiX
$AOPAABHOIO i 3aTAABHOIO AOBXKUHOIO CYIIBITTS
3MIHIOETbCA TpOTAroM IBiTiHHA Bip 0,58 Ha
nodaTky nBiTiEHa Ao 0,73 — mpu UBIiTiHHI
KBITOK Y CEpeAHil i BepXHil AIASHKAX CYLIBITTS
(Puc.2).

CepepHst KiAbKicTh OYTOHIB y CyuBirTi
cTraHoBuTh 26,71£2,69 mit., TOsIBA CHHHOTO

3a0apBA€HHsI HIDKHIX OyTOHIB criocrepirasacst
27 TpaBH#, UBITIiHHA Iepmoi KBiTKH —
4yepe3 TpU AOOHW, a OCTaHHS KBiTKa CYLBIiTTS
BiplBiAa uepes AeB’siTb Ai6. BeraHoBAeHO, 1o
OLBITHHA KOXKHOI HACTYIHOI KBiTKM ITOYMHAE
3a0apBAIOBaTUCS y PisHI BIATIHKM CHHBOIO
KOAbOPY AMIIE€ IICAS TOro, fK IIOYMHAE
UBICTH IOIepeAHs KBiTka. 77 % O6yTOHIB
PO3IYyCTHAMCS, BIACOTOK ITAOAOLBITIHHSA CKAAaB
80 %. TpuBaaicTp LBIiTIHHA OAHIi€l KBiTKH
cranoBuAa 1 A00y, a cynBiTTst — 6AM3bKO 12 AiO.

BucHoBKH

IIpu  imrpoaykuii  B.  australis vy
HarmionaasHoMy OoraniunoMy capy iM. M.M.
I'pumka HAH VYxpaimm 1nsitiHHS pocaun
IIOYMHAETHCSI 3 TPETbOTO POKY BereTaril.
YacTka maoaonsiTiHHS ckaasa 80%. TpusaaicTp
IBITIHHS OKpeMOl KBIiTKM — A06a, a CYLBITTS
— 12 ai6. BcraHOBA€HO, IO iCHYE 3aAeXHICTD
MDK  CHiBBIAHOIIEHHAM YacTMH  CyLBiTTS.
BusiBaeHi ocob6auBOCTI $eHoOAOTII IBIiTIHHSA, a
TaKOXX PO3BUTKY CYLBITTS Ta CIiBBIAHOIIEHHS
MDK FOTO YacTHHAMM MOXXYTb OyTH YCIIIIHO
BUKOPHCTAHHI IIPH IHTPOAYKII AQHOTO BHAY.
3aBASIKH AGKOPaTHBHOCTI CYLIBITTS Ta TPUBAAUM
nepioAOM UBiTIHHA pocaunu B. australis
MOXKHA PEKOMEHAYBAaTH AASl BUKOPHUCTAHHS B
03eAE€HEeHHI HaCeACHMX ITyHKTiB YKpaiHu.
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Puc. 2. Aunamika MOpOMeTPHYHKX IOKA3HUKIB CyLBiTTst Baptisia australis mpoTsroM BiTiHHs.

Fig. 2. The dynamics of morphometric parameters Baptisia australis inflorescence during the blooming.
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Abstract. The structure of inflorescence in Baptisia australis introduced in conditions of M.M. Grishko National Botanical

Garden in Kyiv has been studied. The dynamics of blooming and inflorescence development were analyzed.
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BIOMOP®OAOITYHI OCOBAUBOCTI
LOPHANTHUS ANISATUS ADANS ITPU IHTPOAYKIIIT
B YMOBAX BOTAHIYHOTO CAAY J)KHAEY

AroamMuaA A. KoTiok ' TA A>kaMAA B. PAXMETOB *

AmnoTanisi. BcraHoBAeHO 0co6AMBOCTI pocTy, po3BUTKY Ta Mopdoaorii Lophanthus anisatus Adans mpu iHTpoaykuii

B ymoBax 6oraniunoro casy JKHAEY. PocauHn mpu po3MHOXEHHI HACIHHEBMM CIIOCOOOM I[BITYTb i IAOAOHOCSITS,

$opMyIOTH MOBHOIIHHE HACIHHS, IIOYMHAIOYH 3 Tepiroro poky xurTs. Ha emaepmi cre6aa, abakciaAbHif IIOBepXHi ANCTKA

Ta Jameyky L. anisatus BUABAEHO BEAMKY KiABKiCTD eK30TeHHHX eipOOAIHHIX BMiCTHAMII — TPUXOM i epipOOAITHIX 3aA03.

Karouosi caoBa: Lophanthus anisatus, MopoAoriaai 0co6AMBOCTI, iIHTPOAYKLList, e$ipOOAINHI pocAHHH
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Beryn

Aodanr FaHyCOBUI (Lophanthus
anisatus Adans) HaaexuTb A0 poauHH I'y6orBiTi
(Lamiaceae Lindl.). Barpkismuna uiei pocansu
— IliBniyna Ta IlenTpasbHa AMepuka. Y Auxomy
crani AodaHT ramycouii pocre y Cepeawiit
Aszii Ta Ha Aaaexomy Cxoai, Ha 3axoai CIIA
i Kamapu. Heseanmki maanTanii aodanra
3'SIBUAKCb OCTaHHIM YacoM ¥ Moaaosi Ta Kpumy
(CBuAEHKO 1998).

AodaHT — 4yypOBa AEGKOpATHMBHA H IIpSHO-
apoMaTMyHa pocAnHa. KBIiTKM BHAIASIOTH
BEAMKY KIABKICTb HEKTapy, TOMy AOQaHT
— uypoBuil MepoHoc. Ilip wac Bereramii y
Ha3eMHill YacTHHI AOQAHTY HAKOMHYYETHCA
epipHa OAif, AKAa y CBOEMY CKAAAl MiCTHUTDH
METHMAXABiKOA,  33aBASKM ~ YOMY  POCAMHA
HaOyBa€e CHABHOTO raHycosoro 3amaxy. Edipaa
OAist AOQAHTY Mae CHABHY OaKTepHIIHAHY
Alf0, YMM O0OYMOBA€HO i BHKOPHCTAaHHS Yy
AIKYBaABHUX ITASIX, Y XapyoBiii i mappymepHO-
KocMeTHuHill raaysi (ABAEAAAA U DYPCOB
2009; BEAUKOPOAOB u dp. 2010; PAXMETOB
ma in. 2003).

© The Author(s), 2014

3a miAromi BAACTHBOCTi AODAHT raHYCOBHH
3A00YB  CAABy  «IIiBHIYHOTO  >KEHDIICHIO>.
AjamasoH MOro BUKOPUCTAHHS Pi3HOMAaHITHHI.
Y  MepunuHi 3 AOQAHTYy BHUTOTOBASIIOTD
IperapaTu AASl 3MIITHEHHS iMyHHOI CHCTeMH,
AiKyBaHHSI OpOHXIB, pecHipaTOpHO-BIPyCHHX
3axBOpIOBaHb, rpubOKoBux iHpeknii. ITlopenHe
BXUBaHHSA HACTOI0 AOQaHTa y BHUIASIAL Haro
CIIpUsi€ TOIOBHEHHIO XpOMy B OpraHismi
AIOAVIHY, CIIOBIABHIOE CTApiHHS, OMOAOAXYE i
O3AOPOBAIOE, CIIPHSAE BHBEACHHIO 3 OpPraHismy
HMIKIAAMBHUX PEYOBUH — PaAIOHYKAIAIB, BasKKMX
MeTaAiB, maaxiB. AOQaHT raHycOBUH YCIIIIHO
3aCTOCOBYIOTh y AiKyBaHHI aTepOCKAEpO3Yy,
CTEHOKAPA|I, BiH 3HIKYE apTepiaAbHUM TUCK IIPU
rineproHii. AUCTKU AOQAHTY BUKOPHCTOBYIOTH
AASL IHTAAAIM, AIKYBaAbHO-O3AOPOBYMX BaHH
(KaneAaes 1980; ITpomakos 2002; AOBYCh

u dp. 2004).
Bupuennsa 6i0A0T0-MOP$OAOTIYHIX
0cobAnBOCTE iHTpOAYILIEHTA AodaHTy

raHyCOBOTO AACTb MOXAMBICTH B yMOBax
IToaiccs BIpOBaAMTH Y KYABTYpPY HOBY
HETPaAUIIIAHY POCAMHY 3 METOI0 MOAAABLIOTO
ii BuxkopucTaHHI y ¢apMarii, XapyoBiH,
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napyMepHiil Ta IHIIUX TaAy3sX HAPOAHOIO
rOCIIOAAPCTBA.

Marepiaan i MeTOAM AOCAIAKEHD

AOCAIAKEHHS 3AICHIOBAAK y OOTaHIYHOMY
caay JKuromupcrpkoro HAITiOHAABHOTO
arpOeKOAOTIYHOIO YHiBEepCHUTETY
(M. JKutomup), BUKOPUCTOBYBaAM ABa COPTH
pocauH: b6iroksitkoBuit — L. anisatus cv. Leleka’
Ta CUHBOKBiTKOBUI — L. anisatus cv. 'Siniy
veleten'.

Haciuns Buciaan 22-29 KBIiTHS Ha TAMOHHY
1 oM, micag goro IpyHT ymiabHIOBaAM. Cxema
posmimennsa pocaun — 5030 cM. Aorasa 3a
POCAMIHAMH TIOASITAaB Y IPOPIAKEHHI POCAHH,
POBIIyILIyBaHHI IPYHTY, BUAAAEHH] Oy SIHIB.

AAs TpoOBeAeHHS po6OTH 3 BHBYEHHS

Mop$o-6ioaoriuHIX 0cobAMBOCTET i
FOCIIOAAPCHKO-IIIHHIX O3HAaK AoQaHTy
FaHYCOBOTO  OyAH  3aCTOCOBaHi  IIOABOBI

AOCAIAML Y KOMIIAGKCI 3 Aa60paTopHHMH
AocaipxeHHsmu.  OcobauBoCTi TP OXOA KEHHSI
$enororivaMxX a3 pO3BUTKY POCAMH BUBYAAUCDH
3TIAHO 3 3araAbHONPHUMHATHMU METOAMKAMHU
(BEMAEMAH 1974; PAXMETOB ma in. 2003;
[Torapa 2007).

AAs MIKpOCKOIIYHOTO aHAAi3y OpTaHiB
BUKOPUCTOBYBaAu Mikpockormm: MBC-10 3i
36iaburennsm y 14, 30, 60 i 100 pas, Bioaam-70
3i 36iapmennamM y 56 i 120 pa3. Qorodikcariro
Pe3yAbTaTiB IPOBOAMAHM 3 BHUKOPHCTaHHAM
nudposoi poroxamepu DSC-W 40.

Pe3yAbTaTH Ta iX 06rOBOpeHHs

Aodanr  ramycoBmit -  HararopiuHa
MOAIKapIIiYHA TpaB’ﬂHa pocamna. Hapzemna
YacTMHa  AOQAaHTy  yTBOPEHa  CHCTEMOIO
MOHOKAPIIYHMX IIarOHiB, SKi BIAMHPAIOTh
IpU 3aBepIIeHHI BereTallil Ta BiAHOBAIOIOTbCS
BECHOIO HACTYIHOTO POKY 3 3UMYIOYUX
OPYHBOK, sIKi 3HAXOASITHCSI HA PIBHI IPYHTY.

ITpu nociBi HaciHHA y TpeTill AeKaal KBiTHS
cxopn L. anisatus mosiBAsAuCh depes 18-23 po6m.
IIpopocTanns HaciHHA Hap3emHe. CroyaTky
Ha IOBEpPXHi I'PYHTY 3'SIBASIAMICH ABI CIM'SIAOAIL
uepes 5-7 Al6 — mepira mapa CrpaBXHiX AUCTKIB
(Puc. 1 A, B). Ilicas mosBu TpeThoi mapu

CIIPaBXHIX AHCTKIB CIMSIAOAL o6masaaw, picT
AOQaHTy TIPUCKOPIOBABCA, IpH MHoABi 7-8 map
AuCTKiB (uepes 18-25 Ai6 3 MoMeHTy mnosBu
CXOAIB) Ha OCHOBHOMY IAroOHi CrOCTepirasu
PO3BUTOK ITATOHIB APYTOTO MOPSIAKY.

dasa Oyromisamii pO3IMOYMHAAACH Uepe3
83-93 A06M 3 MOMEHTy IOSIBU CXOAIB, ¢asa
uBiTiHHEs — gepe3 98-107 Ai6. CyusirTst AopanTy
$opMyBaAUCH CIIOYATKY HA FOAOBHOMY IIaroHi,
aropoM — Ha 6iunnx (Puc. 1 B, T; Puc. 2 A, B).

IlpiTinEa pocaMH AOQaHTYy TIaHyCOBOIO
Aosrorpusase — Bia 30 a0 41 pobu. YV pocann
HEepIIOro POKY >KUTTS CIOCTepPiraAM IOYaTOK
UBITIHHA 3 OCTaHHBOI AEKAAM CEpPIHS A0
xKOBTHS. a3y IAOAOHOINEHHS CIIOCTepiraAn
depe3 133-153 p06K 3 MOMEHTY IIOSIBH CXOAIB
L. anisatus Hacinns aocturaso y sxostHi. IloBue
BIAMUPAHHS POCAUH CIIOCTEPIraAM y AUCTOIAAI,
HPI/I 3HIDKEHHI TeMnepaTypH HAaBKOAUIIHbBOTO

CepeAOBHIIA.
Y niaomy, mepiop Bip MOCiBy HaciHHSA AO
BIAMUDAaHHS HAA3€MHOI YacTHMHH  POCAMH

AOQaHTy TIaHYCOBOIO IEpIIOrO POKY >KUTTA
ckaapas Big 187 (2010 pix) ao 200 (2012 pik)
A6, y cepearpoMy — 193 A06m.

BippocTanHs pocauH AOQaHTy ApYroro-
TPETbOrO POKIB OKMTTA IICAS IE€PEe3UMiBAi
CIIOCTEpIiraA¥ y KBIiTHI, KOAH y>Xe OYB BiACyTHil
CHIrOBMI TIOKpUB 1 TeMIeparypa IIOBITps
nepesumiyBasa +10°C. Caip BipmiTHTH, IO
B3uMKky 2013 poky 3saruHyro 5% pocauH
AOQAHTY TPETHOTO POKY XKUTTSL.

Temmn pocty i po3BUTKYy pocamH 2-4
POKiB >KUTTS GYAI/I 6iAbII IHTEHCHMBHUMH y
nopiBHsAHHI 3 mepmmMm  pokoM. Tak, ¢asy
6yT0Hi3aui'1' Y POCAMH  APYrOro-TPeThoro
POKIB XXHUTTS crmocTepiraau depes 70-73 aobu
3 MOMEHTY IIOYaTKy BIAPOCTaHHS, LBIiTiHHS
— depe3 84-91 00y, IAOAOHOLIEHHS — Yepe3
129-137 ai6. Hacinus ao3piBaao y cepmHi -
IepITiil AeKaAl BepecHs. 3araAbHa TPHBAAiCTb
BEreTaIliffHOro IepioAy POCAMH APYTOrO pOKY
JKUTTSI CTAHOBHAQ 165 Ai6, TpeTboro — 166 Ai6,
geTBepTOro — 159 Aib.

Caip BiAMiTHTH, IO y IepImuil pik pocTy
pocannn pocsrasn sucoru 0,6-0,8 MiMaan opnH
TOAOBHHUI PO3AOTHM IIariH, a B IIOAQABIIOMY
I[OPIYHO KiABKICTh FOAOBHHX i 6iYHMX MTaroHis
Ta CYLBITb 30iABIIyBaAACh, TOAL KYIL BUPOCTaB
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Puc. 1. ®asu possutky Lophanthus anisatus: A, B — cxoau Ta $OopMyBaHHS MepuINX Map AUCTKIB (Mepumil pik KUTTs);
B — crebaysanns; I' - 6yronisanis (Apyruit pik xurrs); A, E — usirinna (Tperiit pik sxurts).

Fig. 1. The phases of Lophanthus anisatus development: A, B — sprouts and formation of pairs of the first leavs (the first
year of life); B - formation of a stem; T — budding (the second year of life); A, E - blossoming (the third year of life).
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Puc. 2. Mopdosoriuni ocobausocti oprauis pocaun: A — cyusirrs i ksirku Lophanthus anisatus cv. ‘Siniy veleten’;

B - cyusirrs i kBitku L. anisatus cv. ‘Leleka’; B — auctxu; T — epemu.

Fig. 2. Morphological features of different plants’ organs: A — inflorescence and flower of Lophanthus anisatus cv. ‘Siniy
veleten’; B — inflorescence and flower of L. anisatus cv. ‘Leleka’; B — leaves; T — seeds.

Bucoroio po 0,8-1,7 M i aiamerpom 0,8-1,0 m.
Ha xoxnomy maromi yrtBOproBasoch 8-18
KOAOCOIIOAIOHUX CyLIBiTb, ~AOBXXHHOIO  Bip
8-15 om (mepmmit pik pocry) a0 16-20 cM
(apyruit-sersepruit pik pocry) (Puc. 1 B-E).
Ksitku L. anisatus ABOCTaTeBi, dameyka
TPYOYacTO-A3BOHHUKOIIOAIOHA, — 3CepeAMHH 3
BOAOCHCTHM KiablleM. Po3mip kBiTOK BapiroBas

Bia 0,9 A0 1,2 cM. BiHowoK ciHBO-6y3KO0BHIT 200
6iAnit. Y KBiTI{ 4 TMYMHKH, ABi 3 SKUX AOBII,
ABI — KOpoTIIi, MaTOuKa OAHa. KsiTku 3i6paHi
y 6araTokBiTKOBI HeCIIpaBXHi KiAbIis, SIKi
yTBOprotoTh cynsitTs THpC (Puc. 3 A, B).
Cre6A0Bi AMCTKH AOQAHTY y HIDKHIM
YACTHHI ITarOHA AOBrOYEPEINIKOBI, Yy BEpPXHil
—  KOpPOTKOYEPEIIKOBi, = OCHOBa  AMCTKa
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Puc. 3. Exsorenni epipooaiitni Bmictnanma emipepmu Lophanthus anisatus: A — aucrok (abakciaabHa nosepxus, X98);
b - vameuxa (abaxciaabna nosepxus, x120); B - cre6ao (x98); T — Binouox (x98).

Fig. 3. Exogenous essential oil conceptacles on epidermis of Lophanthus anisatus: A — leaf (abaxial surface, x98);
B - calyx (abaxial surface, x120); B — stem (x98); T — corolla (x98).

cepuenopibHa, BepxiBKa 3arocrpeHa, Kpai
AHCTKOBOI IIAACTMHKH Tropoadactuil. Posmipn
AMCTKiB: Bip 2,2X0,8 A0 9,2%5,2 cm (Puc. 2 B).
ApaxciaAbHa  TOBepXHS  AWCTKA  SCKPaBO-
3eAeHOr0 KOABOPY, abakciaAbHA — CipO-3eA€HOrO
(Puc. 2 B). Ha nosepxwui cre6aa, abakciaabHiit
emipepMi  AMCTKAa Ta 4YalmledKd BHABACHO
BEAUKY KIABKICTb eK30reHHHX e(ipOOAilHUX
BMiCTHUAUIL — 3AA03UCTUX TPUXOM i IIEABTaTHHMX
edipooaiitaux 3a103 (Puc. 3).

ITaip AOdaHTY raHyCOBOTO — TAAACHBKHH,
AOBIaCcTO-OBAaAbHHI, TE€MHO-KOPUYHEBUI
ropimok. Popma epemMa OBaAbHA, TPHUI'PAHHA.
CnmHHa TpaHb OBAAbHA, 3A€TKA OIYKAQ, Y
BEPXHill YaCTHHI POBIIMPEHA, B3AOBX epema
TSTHYTHCSL YOTHPU BY3bKi ONyKAi pebpa.
YepesHa rpaHb y BEepXHill YaCTHHI 3aKpyTAeHa
i rycro BKpHTa BOAOCKaMH, WO 3aiiMaioTh 1/3

noBepxHi rpani. biyni rpani y Bepxsiit yacTuni
OIyuIeHi BOAOCKaMM mpubausHo Ha 1/4 ix
posxuan. (Puc. 2 T). Hacinns aodanty ayxe
Api6He, maca 1000 mTyk HaciHMH CKAQAdAQ
0,439 r (L. anisatus cv. ‘Leleka’) i 0,402 r
(L. anisatus cv. ‘Siniy veleten”).

BucHoBKH

Pocannn L. anisatus B yMoBax 60TaHIYHOTO
capy JKHAEY po3BuBaAMCh HOPMAaABHO,
PO3MHOXYBAANCh HACIHHEBHM CIIOCOOOM Ta
BereTaTUBHO, $OPMYBAaAK ITOBHOIIiIHHE HACIHHS,
IO € CBIAYEHHSAM IX YCIIOIHOI IHTPOAYKIIL.
Misx L. anisatus cv. ‘Siniy veleten’ ta L. anisatus
cv. ‘Leleka’ ocobauBux BiAMiHHOCTei1 pocTy Ta
PO3BUTKY He BHSBACHO.

TpuBaaicte  mepioay

BiA TOCiIBy A0
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BIAMMpPAaHHS HAaA3€MHOI YaCTHMHHM  POCAMH
L. anisatus nepmoro poxy >XuTTsa ckaaaa 193
A0OU.  3araabpHa TPUBAAICTh  BereTal[iiHOTO
mepiony  POCAMH — APYTOTO  POKY  JKMTTS
craHoBHAa 165 Ai6, TpeTpOrO — 166, YeTBepTOrO
— 159 ai6.

Ha emipepMaAbHil TOBepXHi BereTaTHMBHHX
Ta TFeHePaTUBHUX OpPTaHiB POCAUH BHUSABAEHO
BEAMKY KIABKICTh 3aAO3MCTHX TPHUXOM Ta
MeAbTaTHUX ePipOOAIMHUX 3aA03.
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BIOMORPHOLOGICAL FEATURES OF LOPHANTHUS ANISATUS ADANS INTRODUCED IN
CONDITIONS OF ZHNAEU’S BOTANICAL GARDEN

Lyupmyra A. KoTYuk ' & DzaMAL B. RAKHMETOV *
Abstract. The paper establishes some special features of Lophanthus anisatus Adans growth, development and morphology
which being introduced in the ZhNAEU’s Botanical Gardens. After seed propagation the plants are blossoming, they
produce fruits and seeds of full value starting from the first year oflife. A great number of trichomes and essential oil glands
have been found on the stem epidermis, abaxial surface of the leaf, and calyx.
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BYAOBA ITATOHOBOI CUCTEMMU OXALIS TETRAPHYLLA CAV.

Aana Kuaa * ta Oapra TUMYEHKO **

Amnoranis. TToxasano, mo Oxalis tetraphylla Cav. Mae 4iTKy creljiaAisaniio masyuHuX MepucTeM, 3 THIIM AYCOK, CHASYI

AaTepaAbHi GPYH]:KI/[

Karouosi caoBa: Oxalis tetraphylla, naroHoy TBOpeHHsI, THII AyCOK

Hayionavnuii 6omaniunuti cad im. M.M. Tpuwka HAH Ykpainu, eya. Timipssescoka, 1, m. Kuis, 01014, Ykpaina;

* allazhila@yandex.ru, ** olgaalex] @ukrnet
Bcryn

KocmomnoaiTnunuin pia KBaCeHHUIIST
(Oxalis L.) ckAapHmit y TaKCOHOMIYHOMY
BipHOIIEHHI. A0 10T0 CKAAAY, 33 OITIHKAMH Pi3HUX
aBTOPiB, BXOAUTD Bip SO0 BHAIB (KNUTH 1930;
DENTON 1973; LOURTEIG 2000) a0 800-950
(LourteiG 1980). XKurresi dpopmu pocaun
poay Oxalis Hap3BMYAMHO pisHOMaHIiTHI -
OAHOpIuHI i 6araTopiuHi TpaBH, BUTKi POCAMHH,
AWICTKOBI 1 CTeOGAOBI CYKyAGHTH, AABIIHCHK
HOAYIIKOIIOAIOHI $popMH, 3piAKa HAmBKymi Ta
aepeBa. Pip Oxalis eauHuMit cepep ABOAOABHUX
POCAMH, MIPEACTABHUKHU SIKOTO MAIOTh CITPABXHIi

OUOyAnHN.

ITu6yAMHHAM  KBAaCEHWISIM  XapaKTepHa
Hap3BMYAliHAa MopdoaoriyuHa i reorpadiyna
AuBepcHudikaris 3 ABOMa LIEHTPaMu

pisHOMaHiTTS — opHuM y IliBpenHift Adpuri,
apyrum  — y IliBpennift i LlenTpaabHiit
Awmepuni. Bei niBseHHOAQpUKAHCHKI UOYANHHI
KBaCeHHITL (GiAbme 200 BI/IAiB) CKOHIIEHTPOBaHi
y Kancpxomy $paopucruanomy periosi i MaroTh
Tymikathi 1mbyaurn (SALTER 1944). V Toit
JKe YaC, aMEPHKAHChKI LMOYAMHHI KBaceHHUIi
(cexuis Ionoxalis) matorb 1ubyAnHy iM6pikarhi
(GARDNER et al. 2012).
MoaekyAasapHO-PiAOTEeHeTHYHI AOCAIAKEHHS
KBaCeHUI[b ITOKA3aAU HeOOXiAHICTD MOPiBHAHHA
OTPUMaHMX  AAQHMX 3  MOPQOAOTIYHHMHU
Ta OHTOTreHeTHYHHMU AOCAIAKEHHSIMHI

© The Author(s), 2014

npeacTaBHuKiB poay (EMSHWILLER et al. 2009).
He BupilIeHOI0 3aAMIIAETBCS TAKOXK HHU3KA
npeacraBuukis (ESTELITA-TEIXEIRA 1982).

3a AQHUMH Pi3HHX aBTOPIB AO CKAQAY CeKIIil
Ionoxalis BxoauTs Big 25 (DENTON 1973) a0 40
(KnuTH 1930; LOURTEIG 1994, 2000) Ta A0 60
Bupis (GARDNER ef al. 2012).

3a pesyAbTaTaMu MOAGKYASIPHO-
dirorenermunoro  amaaisy (OBERLANDER
et al. 2009; HEIBL & RENNER 2012) Ha#t6iabim
CIOPIAHEHMMH AO KBAaCEHMIll YOTHPbHOXAMCTOI
(O. tetraphylla Cav, syn. O. deppei Lodd.)
i Ha CbOTOAHI HAMOIABII BHUBYEHHUMH, SK
iHBa3MBHI ~ TPAHCKOHTHHEHTAAbHI  OypsiHH
(LourTEIG 2000), € O. latifolia Kunth Ta
O. debilis Kunth. Ksacenuis woTuppoxaucra
AOOpe BipOMa SK CapOBa i OpamKeperiHa
AEKOpaTHBHO-AMCTsIHA pocanHa (YOUNG 1958;
GARDNER et al. 2012).

AocuTh 4acTo B KBITHHITBI BB)KA€ETbHCS,
mo O. tetraphylla ta O. deppei — ue ABa pisni
takconn (SAN MARcos GROWERs 2013).
3okpema, YOUNG (1958) 3asnauae, mo O. deppei
Biapisusterscst Bip O. fetraphylla HasBHicTIO
CUASTYUX uH6yAHHOK i AESIKUMH BiAMIiHHOCTSIMH
y 6yaoBi amcrka, a DENTON (1973) mopiase
O. tetraphylla Ha 3 pi3HOBHAH.

O. tetraphylla OXOAUTH 3 BHCOKHX IIAQTO
y Mexcuni, ITamami, I'Batemaai, Kocra-Pur,
Kapu6cskux ocrposax (TroPICOS 2013).
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O. tetraphylla BiAHeceHa AO IPYIIH KBaCEHHIIb
3 MICIIE3POCTAHHSAM AiCOBOTO THIIy — BOAOTI
COCHOBI AICM Ha CXMAAX BYAKaHIB, 3MillaHi
Aicu (HEIBL & RENNER 2012), 3 BHCOTaMU
spocranns 800-2400 m (Tropicos 2013;
PEREZ-CALIX 2009). AAsS 1ExX  Miclb
XapaKTePHUM TPOILYHMI BOAOTHMI KAIMAT 3
CE30HOM AOWIIB 3 TPaBHs IO BePeCeHb-KOBTEHb
1 CyXUM Ce30HOM 3 AMCTONAAA AO KBIiTHA 3
BIAHOCHO IOCTiMHOIO TEMIIEPATYPOIO MPOTATOM
poky (CHINCI WORLD ATLAS 2013).

Marepiaan i MeTOAM AOCAIAKEHD

Piunmit nmka possurky O. tetraphylla
BuBYaau  mpotarom  2011-2013  pokis
y  HauiomaasHoMy  6oTaHiYHOMY  capy

im. M.M. I'pumka HAH VYxpainu. Ilpotsarom
BereraniiiHoro mepiopy (6epesenb-amncromas)
OAVH pa3 Ha MiCsIIIb BHOUPAAH 10 3 POCAMHHE AASI
BCTAaHOBAEHHS MOPQOCTPYKTYPH LHOYAUHIL
PocavHu aHaAisyBaam 1ms  GIHOKYASPHOIO
AYTIOIO, TIOCAIAOBHO BUAAASIFOYM AyCKHU. Aycku
Hasuaau srigno ®EAOPOB u dp. (1962):
M SICHCTI — TOBCTi, COKOBHTI; WIKIPSICTi — IiABHI,
JKOPCTKi, MillHi; IepeTHHYacTi — TOHKi, He
Mpo30pi.

Meroo poboru OyB aHaAi3 HAcTymHOro
KOMIIAEKCY CTPYKTYP i AMHAMIYHHX O3HaK: THII
IIArOHy i OCOOGAMBOCTI IIATOHOYTBOPEHHS, THII
AYCOK, iX 4MCAO i QyHKIIIOHAAbHE IPU3HAYEHHS,
AKTHBHICTb IIA3yITHUX MEPHUCTEM.

Pe3yAbTaTH Ta iX 06rOBOpEHHs

ESTELITA-TEIXEIRA (1982) 3a3HavyaeE, Mo
uuOyanHHi Oxalis BiApi3HSIOTBCSL CTE6AOBOIO
qacTuHO0  (AOBXMHOIO — IIaroHOBOI  OCi,
CTOAOHIB) Ta THUMAMU IUOYAMHHUX AyCOK.
Y DOpeACTaBHUKIB CeKIii Ionoxalis icuye 2
TUIIN TiA3€MHHUX IIarOHIiB, a caMe — CTHCHEeHa
TOAOBHA BiCb 1 HOPMAABHOI  AOBXHHHU
Ma3yIlHi, Ce30HHi (ecl)eMepHi) CTOAOHH, SIKi
npoaykyors HoBi nubyaman (OBERLANDER
et al. 2009) i BiATIOBIAQIOTH 32 KAOHAABHE
noHosaenHs 1nubyaun  (DENTON  1973;
ESTELITA-TEIXEIRA 1982).

3asnavaerscsy, mo O. tetraphylla mae ToHKI
MOAOBXEHI  ITIA3EMHI  ITarOHU  3aBAOBXKKH

Aekiabka  cantmmerpiB  (YOUNG  1958;
LOURTEIG 1980), aae y aocaiaHOrO
O. tetraphylla mu He criocTepiraan GpopMyBaHHs
IMiA3EMHUX CTOAOHIB, Y HBOTO BCi AaTe€paAbHi
OpYHDBKY CHASUI.

Du6byauna  O.  tetraphylla  pocsirae
3 oM (LourTEIG 1980) abo Hasith 4 cM
(YounG 1958) y aiamerpi, ii popma cpepuana
abo siinernoaibHa, chopMOBaHA pPeAyKOBAHHM
cTe6AOM KOHIYHOI 200 AMCKOIOAIOHOI popMmu
(LourTEIG  1980). Hami pocaipxeHHs
IIOKA3aAH, IO po3Mip i ¢opma 1uOyAHHH
3aAeXarh Bip 1i Biky. Aopocai LII/I6YAI/IHI/I MaloTh
chepmuny, semo crarocHyTy dopmy (a0 3 cM
3aBIIMPIIKH i 2,5 3aBBHIIKH), a GiABII MOAOAL —
BUTATHYTY, 3arocrpety (a0 1,5 cM saBmmpmky i
2,5 CM 3aBBHIIKH).

IIfoa0 INHTaHHA HAPOCTAHHS TOAOBHOI
oci y mpepcTaBHUKIB poay Oxalis, To Ha ioro
MOHOIIOAIAAPHUI XapakTep Yy KOPEeHEBHUIHOL
(croronno-1mbyanunoi) O. acetosella L.
Bkasye IllopuHA (1983), y Gyap6oumbyans
O. floribunda Lehm. — JEANNODA-ROBINSON
(1977), a y uuOyAMHHHX NpPEACTABHHKIB —
Yys (2008).

Ipu AOCAIA>KeHHI OyAOBH
MiBA€HHOAMEPHUKAHCHKOL iMOpikarHOI
nubyansn O. latifolia 6yao moxasano, mo 1i

AOUIpHI [HMOYAMHM IOCAIAOBHO TaAy3sIThCS
A0 3-4-ro mOpsAKY 1 KoxHa UHOyAMHA
IIEBHOTO IIOPSAKY TAaAyXKEHHS  BIATIOBipa€

IIeBHOMY BEeTreTaTUBHOMY LIMKAY, HAaHCTapIIa-
marepuHcbka (1-TO TIOPSIAKY TaAyxeHHs) 3
SIKHX 9acTO IlepebyBac y CTaHi AeCTPyKil
(RoBB  1962; ESTELITA-TEIXEIRA 1982).
Y OpuUpoAHHX YyMOBax Ii IATIOpPsSAKOBaHi
LII/I6yAI/IHKI/I BIAAIASIIOTBCS IASIXOM CKHUAQHHS 1X
3 ITAarOHiB 1 HAAAAl BOHH 3AQTHI AO CAMOCTIHHOTO
iCHyBaHHS.

TakuM YHHOM, 3 ITOYATKOM BEreTaTHUBHOIO
LUKAY B I1a3yXaX LUOYAUH II€BHOTO IOPSIAKY
TaAy>)KeHHSI TIOYMHAIOTh  AUepeHIiIoBaTUCs
«AITKM>» — IUOYAMHKM HACTYIIHOTO MOPSIAKY
raay>xeHHs. Hamii aocaipxeHHs mokasaaw, Imo
nubyanau sk O. tetraphylla, tax i O. latifolia,
raAy3sITbCS MAKCHMAABHO AO 4-TO IIOPSIAKY.

YV uubyaunnux Oxalis 3amacHi pedoBUHH
BIAKAQAQIOTBCSI B OCHOBHOMY B AHMCTKAX, a
cre6a0 Mae obMexeHi ¢yHkuil 30epiraHms
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(OBERLANDER et al. 2009). Llubyauna y
npeAcTaBHUKIB  cekuil  Ionoxalis  yTBOpIOE
BEPTUKAABHY CTEOAOBY BiCb, Ha SIKiil CIIPAABHO
PO3TaIIOBaHi HACTYIIHI TUIIH AUCTKiB: M SICHCTI
AYCKH; AUIIKi 3aXMCHI IAIBYaCTi 30BHILIHI AYCKH
(DENTON 1973), sKi HEmIABHO HPHASTAIOTH
AO LuOyAnHY; AYCKOIIOAIOHI OCHOBHU
doTocunresyrounx auctkis (LOURTEIG 2000).
Taki nuOyAnHH, OKpiM ¢yHKIil 36epiraHHsI
HOXHBHHX PEYOBHH Y MSICHCTHX AyCKaXx,
BUKOHYIOTb ~QYHKIIi TOYOK INPHUKPINACHHS
POTOCHHTE3YIOUNX AWCTKIB Ha  CTeOAOBIM
oci, i POCAMHH BBaXaKOTh «06e3CTe6AOBUMII>
(LourTEIG ~ 2000) ®Ha  BiaMminy  BiA
miBAeHHOAPPUKAHCHKUX «CTebAOBHX >
LUOYAMHHUX KBACEHHI[b, Y SKUX YTBOPIOETHCS
HAA3€MHMM IIariH 3i CIPaBXHIMH AMCTKaMH, sKi
He BXOASITH AO CKAQAY LIUOYAUHHL.

IITopo mocAipOBHOCTI GOpPMYBaHHS AYCOK,
sk Biamivae DENTON (1973), 30BHimHi
3aXUCHI AyCKM (QOPMYIOTbCA MEPUIUMU ITiCAS
ITOHOBAEHHSI POCTY IICA IIE€piOAy CIOKOIO i
IBHAKO BTPAYAIOTCS 3 POCTOM LHOYAUHIL
ITicass psiAy 3aXMCHMX 3OBHINIHIX IAiBYaCTHX
dopmyrorbcst  cpamkui  (M'sicucti),  6iabim
By3bKi AycKHM. 3axuWCHi 3OBHINIHI  AyCKH
BiADISHAIOTBCS Bip MACHUCTHX THM, IO BOHH
TOHII y IONEpeYHOMy Imepepisi, Oiabir
JKOPCTKI 1 IIBUAKO CTAlOThb 3MEpPTBIAUMH
(PLANTWISE 2013).

IIJoao xapakTepy 3aKAApQHHS AATE€PAABHUX
OpyHBOK, TO y  HiBAeHHOA)PUKAHCHKOI
O. pes-caprae L. AaTepaabHi OpyHBKY IIPUCYTHI B
nasyxax ycix Auctkis iubyansu (PUTZ 1994). YV
O. latifolia KBITKOHOCH YTBOPIOIOTBCS B [IA3yXax
Ak crpakHix Auctkis (ROBB 1962), Tak i
MAIBYACTHX AYCOK, CTOAOHH POCTYTb SK 3 Ia3yX
CTapux cokoBHTUX AycoK (PLANTWISE 2013),
TaK i cnpassxkHix auctkis (ROBB 1962).

Hamu Bcranosaeno, mo y O. tetraphylla
y TasyXaX yKa3aHMX AHMCTKIB 3aKAAAAIOTbCS
IHIII  CTPYKTYpH, a CIpaBXHi AMCTKH Y
KiHIi ~ BereTaTUBHOTO  CE30HY  IIOBHICTIO
AedopMyIoThCs, He Gepydn yyacTiy GopMyBaHHI
3axucHoro mapy nubyanuu. Came y Ix masyxax
$opMyIOTbCS KBITKOHOCH. Y MasyXax HepIIuX
CHPaBXHIX AMCTKIB KBITKOHOCH 33aKAAAAIOTBCS,
are He pospuBaloThbca. lle x  sABume
CIIOCTEPIra€Thcsl i 3 OCTAaHHIMH CIPaBXHIMH

AVICTKaMM — HaBiTh SKIIO pOSTASAATH  IX
Ha IIOYAaTKOBiM CTapil PO3BHTKY, TO Yy IX
Masdyxax 3aKAAACHI, are BXXe 3aCOXAM, 3a4aTKH
KBITKOHOCIB. A06pe PO3BUHEHI i IPOXOASTH BCi
CTaAll pO3BUTKY AMIIE KBITKOHOCH, 3aKAAA€HI
B Ia3yXaX CIPaBXHIX AWCTKIiB, PO3TAIIOBAHUX
IocepeAuHi cepil. ¥ masyxax HAiBYaCTUX AYCOK
3aKAAAAIOTBCSL  OPYHBKH IIOHOBAEHHS, a Y
I1a3yXaX COKOBUTHX AYCOK OPYHBKH B3araai He
3aKAAAAIOTBCA.

Omxe, vy O. tetraphylla BipGysacs meBHa
CreljiaAisamisg, KOXHAa cepif AyCOK (abo
CTIPaBXHiX AUCTKIB) Ma€ MeBHe QyHKIiOHAAbHE
NIPU3HAYEHHS - KOXKHII TIIOCAIAOBHO
PpO3TalIOBaHil 30Hi MarOHY BiAIOBIAQIOTH IIEBHI
MOPQOCTPYKTYpH, CTPOro 3akaapeHi (abo He
3aKAAAEHi) y Madyxax AUCTKiB (260 AyCOK) AQHOT
30HU.

EsTELITA-TEIXEIRA  (1982)  BipMiuae,
0  CTPYKTypa AYCOK Yy  LUOYAMHHHX
KkBaceHUp Bupocmenudiuna. O. tetraphylla

Ma€ BY3bKi AQHIIETOTIOAOHI, CMYTaCTi AYyCKH,
30BHIIIHI  CyXi, KOPUYHEBOIO  KOAbOPY
(Young 1958), 3i 3pocAnMH 3 NPHAMCTKAMH
ayckamu i wepemxamu (LOURTEIG 1980).
AMCTKOpPO3TallyBaHHS y TIPEACTaBHHKIB pPOAY
Oxalis  cynmpoTuBHe, iHOAI HeCIPaBKHBO-
myrosyacre (EMSHWILLER 1999).

3a HAIIMH AQHMMH, KOXKHA Cepis Aycox
Mae xapakrepHy OyaoBy. Ilxipacmi aycku —
OBAaABHO-TPHUKYTHi,  7-14-HepBoBi, mMpoOKi
(mait6iapira a0 18 MM 3aBBHIIKH, A0 12 MM
3ABIIMPIIKM), TOCTPOKIHIIEBi, 3 riaAiHOBAM
kpaeM (A0 2,2 MM 3aBIIMPIIKH), BOAOKHHCTI,

MAIOTh ~ Ay’Ke  OIYUIIeHHH  aAAKCHAABHUI
6iK, HEYMCACHHi, IOBHAKO 3aCHXAIOTh (AO
KiHIIZ BereTalil BOCEHM CIOCTEpPiraroThcs

amme ix saammku). Came y masyxax Lux
AYCOK 3aKAAAQIOTBCS OPYHBKM IIOHOBAGHHS
(umbyamHku-piTKH).  MakcumasbHe — 9HMCAO
TaKMX AycOK (3 OpyHbKaMH IOHOBAEHHS
pisHOrO cTymeHI0 cpOPMOBAHOCT] B iX Masyxax)
3apixcoBano 13 mt. M'cucmi Ayckuy — IAOCKO-
BuUITyKAi, 3-5(-7)-HepBoBi, Bysbki (HaiiMeHIIa AO
7 MM 3aBBUIIKH, AO 2 MM 3aBnmmeH) , COKOBHTI,
MalOTh MarDKe He OIyIIeHUN aAaKCHAAbHUMN 6iK,
AO OceHi He 3acuxaloTh. Bcboro sadikcoBaHo
TAaKHUX AyCOK OAU3BKO 65 IT.

Hamu Bu3Ha4eHO, 1110 MiX 30HOIO IIKipsACTHX
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AYCOK 1 30HOIO CITPaB>XHIiX AMCTKiB PO3TalIOBaHa
€AUHA nepemunuacma AycKd, HIDKYA i mupima
32 OCTaHHI COKOBMTI AYCKH, fKi il II€PEAYIOTb.
[i mmpuna cranosuts 3,5 MM, a BrCOTa — 9 MM
(AAS TIOpIBHSHHS — OCTaHHS MSICHCTa AycKa
Ma€ Taki IapaMeTpu — MKPHHA 2 MM, BHCOTa
7 mm). TobTo, BOHa 3HAYHO BiapisHAETHCA
Bip M'SICHCTHX AyCOK sIK 3a po3Mipamy, Tax i
32 KOHCHCTEHI[EI0 i YiTKO BiAMEXOBYE 30HY
MIKipSICTHX AYCOK BiA 30HH CIIPaBXXKHiX AMCTKIB.

Aast O. tetraphylla, sx Tumosoro reodira,
XapakTepHa CTIMKICTD AO neperpisy
I mepecMxaHHs, IO  3HAYHOI  MipoOIO
3a0e3IIedyeThCsl TPUXOMAMHE, PO3TALMIOBAHUMU
Ha moBepxHi ii opraniB. ['ycre mnoBcTHuCTe
OIlylIeHHs, MO (QOPMYETbCA HA IIOBEpPXHi II
AYCOK, CTBOPIOE 30HY IIABHINEHOI BOAOTOCTI,
mo, SK 3a3HavaloTh TAMAAEN (1984) rta
ZHENG-YING (1995), sHmxye BTpaTy BOAOTH
POCAMHAMHY, 3MEHIIYE IX HATPiBAHHS, IPAKTHIHO
He BIIAUBAIOYHU HA iHTEHCUBHICTh $OTOCUHTE3Y.

Hami aAocAipXeHHSI IIOKa3aAM, IO AYCKH
O. tetraphylla mokpuri 2 THUmAMH TPHXOM
Ha aAAKCHMAABHOMY IX 6omi — IIOMapaH4€eBo-
KOPUYHEBOTO KOAbOPY I[ETHHUCTUMU AO 7 MM
3aBAOBXKH Ta 3aAO3UCTHMHU 3 OAHOKAITHHHOIO
TOAIBKOIO.

Bipmivaerscs, mo y O. ftetraphylla B
OAHIN poserwi Bip 3 A0 6 CIPaBXXHIX AUCTKIB
(BukunEeaus 2013). 3a HammMu AQHUMHU
Yy 3axWIIEeHOMY IPYHTi IPOTATOM CE30HY 3
OAHIET LII/I6yAI/IHI/I ITOCAIAOBHO  YTBOPIOETHCS
A0 9 cIpaBXHIX AWCTKiB, aAe OAHOYACHO Ha
pocauHi ix Moxe 6yTH 4-S mT. Y BiAKpHTOMY
IPYHTi AOBKMHA YepeIIKiB CTAHOBUTH GAM3BKO
5SS oM (y saxumenomy — A0 35 cM), AUCTKH
[IAABIACTO-CKAAAHI, PO3AiAeH] HA YOTHPH GiABII-
MEHII OAHAKOBi AMCTOYKH. AOBXHHA OKpeMHUX
AMCTOUKIB y BiAKpHTOMY TPYHTI — A0 6 cM (y
3axumeHoMy — A0 4 cM). AMCTOYKHM MaiOTh
0bepHeHO-CepLenoAibHY popMy, 3 HETAUOOKIM
HOTAMOAEHHSIM Ha BepxiBIi, II0 Kpao — 3
PIAKHMY 3yOUMKAMIL

Hamu BCTaHOBAEHO, [0 OCHOBM CIIPaBXHIX
AMCTKiB 15-KMAYACTi i He MalOTh riaaiHOBOro
Kpalo, a HaibiAbma KiABKICTh  CIIPaBXKHIX
AWCTKIB, 3aKAQA€HUX OAHIEIO LII/I6}7AI/IHOIO
MPOTATOM BereTallifHOrO IepioAy, CTaHOBHAA
15 mrr.

Y O. tetraphylla ocHOBu Haz3eMHHX
ACHMIAIOIOYHMX AMCTKiB HiKOAM He
PO3pPOCTaIOTbCA 1 He CTATh BMiCTHAHMIEM
NOXUBHUX  PEYOBMH, IO  CyIepeduTb
tBeppxerHio UyE (2008), sxuit Biamidae, mo
y O. tetraphylla ocHoBu ¢oOTOCHHTE3YIOUHX
AMCTKIB i KaTadiAM, 4epryiouuch B AMCTKOBHX
CepisiX, TrpalOTh POAb 3aMACAlOYUX OpraHiB.
AApXe KOAM BiAMHpaE HaA3€MHAa YacTHHA
ACHMIAIOIOYOTO AMCTKA, TO MOYMHAE BiAMHPATH
i HOro OCHOBa, $Ka BXOAUTb AO CKAAAY
LUOYAMHY, He BHKOHYIOUM HAAAAl 3aXMCHOI
¢yuxnii. ITorpebum B npomMy Hema, 60 y
MasyXaX CHPaBXHIX AMCTKIB 3aKAAAAIOTBCS
KBITKOHOCH, $IKi BIAIIBITAIOTb Yy IOTOYHOMY
poui i HeOOXIAHICTb 3aXHCTY YKe peaai3oBaHOI
MEPHCTEMH BIiATIAAQE.

Aast nubyaun O. tetraphylla He xapaxrepHe
CTaAe UHMCAO AYCOK, €MHICTD LHOYAUHH
Moke craHoBUTH Bip 109 Ao 174 Aucrkis
(cnpaBmHix AUCTKIB Ta BHMAO3MIHEHHX —
Aycok). Lleil MOKasHMK 3aAeXHTb Bip CE30HY
BUOipKM Ta Biky LubysuH. Bismidaerncs, mo
6iaburi 3a posmipamu yubyausn O. tetraphylla
IPOAYKYIOTh  OiAblle  LUOYAUH-AITOK, aHDK
uubyanHn MeHmoro posmipy (STARTEK &
WRAGA 1998). Hamu I1e HOSCHIOETHCS THM, IO
y 6iAbIION 3a posmipom LUOyArHH (BiAHOBiAHo,
CTapimo'i) I_II/I6YA1/IHKI/I-AiTKI/l PO3BHMBAETHCS HE
AuIle 3 GPYHBOK IIOHOBAGHHS (e3I0CepeAHbO
MAaTepUHCBKOI IUOYAMHH, aAe TaKOX yxe i 3
OpYHBOK II AOUIpPHIX IIMOYAMHOK.

BucHoBKkn

OTiKe, HAUIMMU AOCAIAKEHHSIMH ITTOKA3aHO
HACTYTIHe:

1) YiTKy CITeIiaAi3allilo Ia3yIIHINX MEPUCTEM
y O. tetraphylla: 6pyHBKH, 3 SIKUX PO3BUBAIOTHCS
AOUIpHI IIMOYAMHKH, 3aKAAAQIOTHCS AHMINE B
Ta3yXax MKipsICTUX AYCOK, 3 SKUX MOYUHAETHCS
PpiUHUIM IPHPICT; 3amacarodi AyCKM B3araAi He
HeCyTh OPYHBOK y CBOIX Ia3yXax; B Ila3yXax
CIIPaBXXHIX AMCTKIB 3aKAAAAIOTHCS KBITKOHOCH;

2) XapakTep 3aKAAAQHHSA AaTepPaAbHUX
opyuvox y O. tetraphylla ta y O. latifolia

(RoBB 1962) (aouipHi LIUOYAMHKI
3aKAAAAIOTHCS B magyxax CIIPaBXHIX
AI/ICTKiB) CBIAYUTD opo HaA3BUYANHY
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auBepcudikariiro MOpPOAOTIYHUX O3HAK HABITh
y 6AU3BKOCIIOPiAHEHHX BUAIB;

3) y aocaianoi O. tetraphylla  BiacyTHI
BEreTaTUBHO-PYXAMBI CTOAOHHM, a II IAaroHoBa
CHCTEMA CKAAAAETHCS 3 €AEMEHTAPHHX IaroHiB
ABOX THIIB: MOHOIIOAIAAPHUX BKOPOYEHMX
BEreTaTUBHHUX I MOHOIIOAIAAPHHX ITOAOBXKEHHX
PenpoAyKTHBHHX (KBITKOHOCIB);

4) O. tetraphylla mae 3 Tunu Hu30BUX
aucTkiB  (Aycok) — umcAeHHi mkipscTi i
COKOBHUTI Ta OAHY IIEPETHHYACTy, a OCHOBU
HAaA3EMHHMX ACHMIAIOIOUMX AMCTKIB HIKOAU He
PO3pOCTaOThCSA 1 He CTAlTh BMIiCTHAHMIEM
MOXXMBHUX PEYOBHH.
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THE SHOOT SYSTEM STRUCTURE IN OXALIS TETRAPHYLLA CAV.
ALLA ZHILA * & OLGA TIMCHENKO **

Abstract. It was shown that Oxalis tetraphylla has a clear specialization of lateral meristemas, as well as3 types of scales

and sessile lateral buds.
Key words: Oxalis tetraphylla, shooting, scales
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AHATOMO-MOP®OAOTTIHI AAATITAIIT
AMCTKIB ERAGROSTIS MINOR HOST (POACEAE)
3A PI3HUX EKOAOTTYHHUX YMOB

Hataarsg A. TTAIKEBUY

Awnoranis. ITpoBepeHO AOCAiAXKEHHS BapiabeAbHOCTI aHATOMIMHMX O3HaK AMCTKA Eragrostis minor Host y MopeAbHUX

LIeHOHOl'IyAS{LIiS{X, mo BiApi3H}IIOTbC5{ 32 JEHOTHUYHOIO l'[pPIypO‘ieHiCTIO, €KOAOTTYHUMU XapaKTEPUCTHUKAMH Ta CTYNEHEM

PeKpeanifiHoro BIAUBY. BcTaHOBAGHO iCTOTHHI KOPEASILIIFHUI 3B 130K MK O3HAKAMU AMCTKA, @ TAKOXK IIPOBEAEHO OL[HKY
MOAIGHOCTI AOCAiAKEHUX LIeHOTIOTYASL]i} 32 aHATOMIYHUMU O3HAKAMH.

Karouosi caoBa: Eragrostis minor, KpaHij-cTpyKTypa, AMCTOK, ITeHOTIOITYASIIis

Incmumym esosroyitinoi exorozii HAH Yicpainu, sya. akad. Aebedesa, 37, m. Kuis, 03143, Ypaina; pashkew@mail.ru

Bceryn

AnaToMmivuHa OyAOBa AMCTKOBHX IIAQCTHHOK
SIK CHCTEMAaTHYHA O3HaKa 3AaKiB Ma€ 3HAyHY
LiHHICTD, 1 3a3BMYall €  XapaKTepHOIO
Ars mippopmn i Tpu6  (PETERSON &
GIRALDO-CANAS 2008; CEPEruH 2012). Aas
Eragrostis Wolf xapakrepHuit XAOPHAOIAHMIT

(eparpocroipumit) THI AHATOMIYHOT
OYAOBM AHCTKOBHX IIAAQCTHHOK. AAS IBOTO
THITY (nepeBmKHo TPOIYHHUX  MAPOAUH

Eragrostideae Ta Panicoideae) xapakrepne
paaiaspHe (260 KOPOHOBHMAHE) POSTaIIyBaHH:
MapeHXiMH HAaBKOAO IPOBIAHMX ITy4KiB, IIpH
1bOMy BHyTpimHs (CKAepeHXiMHA) OOKAaAKa
ImyuKiB A06pe possutena (INGRAM 2010).

3 papiaAbHMM po3TamryBaHHSAM MapeHXIMU
i A06pe BIAOKPEMAEHOIO Bip Hel 30BHIITHbOIO
[APeHXIMHOI OOKAAAKOI0 IIPOBIAHMX IIy9YKiB
(Kpanu-crpykrypa) nos’ssaHo 6araro iHmmx
¢isioaoriunux i 6GioxiMiYHHX Oco6AMBOCTEI,
HacaMmrepes 0OcOOAMBHIL Croci6 ¢orocuHTesy
- C,-masx dikcanii CO,, abo KoomepaTuBHuMIt
$oTocHHTe3, OCHOBaHMIT HA KOOIEpallil KAITUH
HapeHXIMH 1 DapeHXIMHOI OOKAAAKH, IO
BUKOHYIOTh pi3Hi ¢yHkuii. Ilepesarn Kpanm-
CTPYKTypH MOXXHA OIINHHTH Ha MPHKAAAL
Eragrostis minor Host, mix po3BUTKYy SKOro

© The Author(s), 2014

IPUIIAAAE HA CaMy IIOCYIIAMBY IIOPY pOKY
— AWIIeHb-CepIleHb, KOAM OiABIIICTD 3AaKiB
3aKiHYYye€ BereTario.

E. minor — 1e OAMH 3 HaMIONIMpPeHIIIHi
Ha TepuTopil Ykpainm BuAiB poay Eragrostis
i OAMH 3 HaMarpeCHUBHIMX iHBa3iMHMX
BUAIB 32 OCTaHHI AecaTHAiTTA. Lle xenHodit
MiBAEHHO-EBPOIIEHCHKOTO TIOXOA KEHHS],
ernekodiT, KOCMOIIOAIT, OAHOPIYHHK, Me30QiT,
criporeAiodit, amTpomoxop, 6ypsH.  Pocre
HAa HAAPIYKOBHMX IICKAaX, TaAblli, KaM SHHX
CXHAAX Ta HAcUIax, OiAs AOpII, Ha IOASX, Y
HaCeACHHMX ITyHKTaX, y TpilllMHAaX TPOTYapiB,
MAHDKOKSIX CTiH, Ha KaM SHUCTHX 1 IHIAHMX
piasakax (AABPEHKO 1940; TIPOKYAUH u dp.
1977; TIIpoTtomomoBA 1991; GALERA &
SUDNIK-W&jcIkowska 2010).

IIpoBeaeHnit €KOAOTO-IIEHOTHYHHI aHAAI3
(TTamkeBua  2012; PasHKEVICH 2013)
IIOKA3aB, IO BHA MA€ IIHPOKY eKOAOTiuHY
aAMITAITYAY i OCBOIOE AHTPOIIOTEHHO
TpaHCPOPMOBaHi  MiCLIeBOCTi, IpU ILbOMY
E. minor Bipirpae sHauHy IIEHOTUYHY POAb i, K
AOMIHAHTHMI Ta AIaTHOCTHUYHMIT BHA, Ppopmye
YIPYyIOBaHHS ABOX KAACiB  CHHAHTPOIHOI
pocaunnocti: Plantaginetea majoris RTx. et
Prsg. in RTx. 1950 Ta Stellarietea media Tx.,
Lohmeyer et Preising ex von Rochow 1951.
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Puc. 1. I[Tonepeunuit 3pis AucrkoBoi naacrunku Eragrostis minor.

Fig. 1. Cross-section through the leaf blade of Eragrostis minor.

AAs  BupilleHHA TIMTaHb CTiMKOCTi Ta
AAANTANIMHUX ~ MOXXAHUBOCTEN mip Al€r0
CTpecoBHX (AKTOPIB PO3POOASETBCS HHU3KA
MAXOAIB A0 BHUBYEHHA CTPYKTYPHHMX Ta
QYHKI[IOHAABHUX ~ OCODAMBOCTENl  POCAHH,
0COOAMBO  CHHAHTPOIHHX  TAaKCOHIB, IO
HeOOXiAHI  AASL  MOAGAIOBAHHS — HAIIPSIMKIB
POSBUTKY  TIONYASNii B  yMOBaX  3MiH
E€KOAOTIYHHUX YUHHUKIB HaBKOAUIIHbOT'O
cepeposuma (3A0BuH 1989; JKuases 2003;
Byprpaa TA IrHATIOK 2011).

Aocaipxeni menomomyasuii (aaai — IJIT)
BiAPI3HAIOTBHCS 32 IIEHOTUYHOIO MPUYPOYEHICTIO
Ta eKOAOTIYHMMH XapakTepucrukamu. E. minor
PO3BUBAETbCA HA MiCIli IHIIMX YrpyIOBaHb,
9acTo CPOPMOBAHUX OAHOPIYHUMMU 3AAKAMH, 11O
He BUTPUMYIOTb BIAMBY AIMITYIOUMX epadiuHmx
dakTOpiB, iHCOAALI Ta pexpealil. YrpynoBaHH:
3a yuactio E. minor posmopiasiorbcsa  3a
rpapieHToM epadiuyHMX (PAKTOpiB, TaKUX SK
BOAOTICTb, TpOQHICTH, BMICT HiTporeny y
IPYHTi, Ta IPHYpPOYEHi AO A06pe OCBITA€HUX
MIOCTA€MYTAL[IMHMX  €KOTOIIB 3  AETKHMH,
Mi[aHUMY,  MeOeHUCTUMH, 3  HU3bKUM
BMICTOM  OpraHiYHMX  PEYOBHH  IDYHTIB
(TTamkeBMY 2012,2013).

Marepiaan i MeTOAM AOCAIAKEHD

MoaeabanM ob6’ektom cayrysas E. minor,
MICLIE3DOCTaHHS ~ SKOTO  pO3IMOAiA€HI  Ha
I'PAAIEHTI AHTPOIIOTEHHOTO BIIAMBY Bip MiCHKHX
3a6yAOB AO TPAHITHHX BiACAOHEHb 6eperaMH

pik. Meroo poboTH OYAO  AOCAIAXKEHHS
BapiaGeAbPHOCTI QHATOMIYHMX O3HAK AHCTKA
AQHOTO BHAY 3 II€HOIOIYAAILM, PO3TAIIOBAHUX
Y Pi3sHMX €KOAOTiYHMX YMOBaX aHTPOIIOI€HHO
TpaHCcPOpPMOBAaHUX 6iOTOMIB, sIKi 3abe3IedyoTh
CTIfIKICTb AO eKCTPeMaAbHHUX YMOB. AAsl IIbOTO
6on IIPOBEAEHO AOCAIAMKEHHS LIEHOTIOITYASIIiM
32 QHATOMO-MOPQOAOTiYHMMHU O3HAKaMH Ha
rpapieHTi eAadiyHHX €KOAOTIIHUX PaKTOPIB.
AAst BCTAaHOBAEHHS AAAIITALIITHOIO
KOMIIAGKCY O3HAaK OyAao mipibpaHo m'sTh
LEHONIONYASIIIM, A€  MOAGAPHHUM  BHA €
AOMIHAaHTOM abo CITIBAOMiHAaHTOM, y
BiAMiHHMX exoAoriyHux ymosax. LIIT I Ta III
npeacTaBAeHi acomianiamu Digitario sanguinalis-
Eragrostietum minoris Tx. ex von Rochow
1951; LTI II — Portulacetum oleraceae Felfoldy
1942; IIT IV — Eragrostio-Amaranthetum albi
Morariu 1943; LIl V - Eragrostio minoris-
Polygonetum  arenastri Oberd. 1954 corr.
Mucina 1993. LJIT I posramosana y AoHerbkiit
obaacti, M. Csasaroripceky, cpopmyBasacs
B IiAMHAX OpyKiBKM Ha MilJAHOMY IPYHTI.
IIT II posramosana y KuiBcekiit 00,
Bopucmniabcpkoro parioni, B oxoanrisx c. Crape
pO3BUHyAAcsS Ha IimaHOMYy Oepesi cTaBKa
(samaasu Aminmpa). LJIT III (ommcana B micri
Kuesi) cdopmyBasacs y mpubepexHiit 3oHi
osepa IamHa. 3 oxoamnp c. OaekcaHApiBKa
MuxoaaiBcpkoi obaacti, Bosnecencpkoro p-Hy
aocaipxeno LIIT IV, mo po3BuHyAacs B3pAOBXK
IPYHTOBOI AOPLKKH 0ias rpaHiTHOrO Kap'epy. Ha
I'PYHTOBINl AOPLKIIi B3AOBX ITOAS 3 TPOCAITHUMU
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kyapTypamu cpopmysasacs LIIT V, pocaiaxeHa
y KipoBorpapcekiit obaacti, CBITAOBOACBKOMY
patioHi, c. Beauka AHppyciBKa.

36ip MarepiaAy Ta f10oro kaMepasbHa 06pobxa
IIPOBOAMAKUCS 3a 3araAbHOIIPUHHATHMU
METOAUKAMM Ha TeHepaTHBHil CTapil pocAuH.
3 KOXHOI IjeHOHOIYyAsiii BiaOupasu mo 20
0cO6uH, 3 KOXHOI OCOOMHH POOHAU MOCTIHHI
IperapaTd  aHATOMIYHMX  3pi3iB  Apyroro
BEPXHbOTO AUCTKA Y 10-KpaTHiM IOBTOPHOCTI.
AHaToMiuHy OYAOBYy AMCTKA BHMBYAAM Ha
dixcoBanomy B ¢ikcatopi OYC (Ppopmanin :
OLITOBA : KMCAOTA : €THAOBHi1 cupT = 3 : 1 :2)
MaTepiaAi 3a 3araAbHONPUIHATOI0 METOAUKOIO
(TrarkoBckuit 1979). Craructiuna o6pobxa
KiABKiCHHX AQHUX IIPOBeA€Ha (SAI?II_[EB 1991)
32 AOIIOMOIOI0 IIPOrPAMHOrO 3abe3IedeHHs
Microsoft Excel 97-2003 ra Statistica 6.1.

Pe3yapraTH Ta ix 06roBopeHHs

Posramrysanns aucris E. minor moueprose.
AucToK By3bKMH, AIHIMHHI 3 3aroCTpeHOI0
Bepxikoro (Puc. 1). AoBXuHa AMCTKOBOI
NAACTMHKM Bapiroe Bipa 1 cm y pocaun 3
KcepoiTHUX yMOB, A0 17 cM — y pOCAHH 3
0iabIr Me30(ITHUX OCEAUI] HA BOAOTHX ITCKaX.
IupyuHa AMCTKOBOI IAQCTUHKM TAKOX Bapilo€
Bia 0,1 a0 0,6 cM BIATIOBIAHO, TOOTO AMCTKH
B IIOCYIIAMBHMX YMOBAaX IIOPiBHSHO ApiOHimi.
dopma AMCTKOBOI IIAACTUHKHU HA IIOIIEPEYHOMY
3pi3i CMy>XKOBHAHO-pebpucTa, Kpal cAabKo
CKPYYyHOTbCS AOCEPEAUHH.

PiBHOMipHa pebpucTicTp 6iABII BHpakeHa
Ha apakCiaAbHOMY 6o1ii. Emiaepma opHOpspAHA.
Bucora xaiTun emiaepmu Bip 7,5 Ao 20 MKM
(Taba. 1). MoTopHi kaitunu (3-5) posramosani
Yy MDKIYYKOBUX II€peMMYKaX aAAKCiaAbHOI
emiaepmu. Beanky poab y mpomeci apamTarii
3AaKiB i BHAiAeHHI TumIiB Me3ogira Biairpae
obkaapka  OpoBipHMX  myukiB.  Mesogia
eparpocroigHoro tumy. IlasicapHa mapenxima
pO3TallOBaHa paAiaAbBHO HABKOAO IIPOBiAHMX
IIy4ykiB 1 TpeACTaBAGHa  OAHUM  PAAOM
HeBeAMKHX KaiTmH. OO6KAapkH MPOBIAHUX
ITYYKiB CKAAAAIOThCs 3 KpaHI-kaiTuH i opAHOTO
psAy mapeHxiMHuX KaiTuH. Bucora Kpann-
KAITHH OOKAAAKU AAS PI3HMX I}€HOTIOYASILIiN
CTaHOBHTb Bip 17 A0 31 MKM.

ITaaicapni KAITHHH NIePePUBAOTHCS
CKAepeHXIMOI0 Ha abakciaabHOMYy 601, iHOAL i
Ha apakciaAbHOMY. UHCAO IPOBIAHUX ITyYKiB Ha
nonepeyHoMy 3pisi — Bip 11 Ao 40. TTyuxu maitxe
piBHi 3a posmipom 3 060x cropin. Ckaepenxima
IPeACTaBAGHA TSDKAMHU 3 APIOHHX KAITHH,
PO3TAIIOBAaHUX 3 000X CTOPIH IIPOBIAHOTO ITyYKa
i Mo Kpasfx AMCTKOBOI NMAACTHUHKH. BHyTpimmms
00KAQAKA BHUpPaXKEHA Yy BUIASIAL OAHOTO PSIAY
i3oplaMeTpaAbHUX KAITHH. Y  MDKITy9KOBHX
ImepeMHYKaX IIaAiCapHa [apeHXiMa OAHOTO
ITyYKa CTUKAETHCA 3 MAAICAAHOIO IMapeHXiMOIo
IHIIOrO ITyYKa.

IIpoBepeHMiT KOpeASIHHMHHH aHAAI3 Mk

AOCAIAKEHUMH AHATOMO-MOP$OAOTIYHUMHM
KpUTEpiAMU II0OKa3aB HAABHICTb ICTOTHMX
MTO3UTHUBHUX  KOPEASLIMHUX 3B'A3KIB  AAL

Ta6a. 2. Kopeasiifini 3B’ s13ki aHATOMO-MOPOAOTIUHIX 03HAK AucTKa Eragrostis minor (3a cepeaniMu 3HAYCHHAMY).

Table 2. Correlation matrix for anatomical and morphological traits of the leaf of Eragrostis minor (by average values).

W1 0,17

Nvb 0,03 0,95

Wvb 0,57 0,56 0,41

Wevb 02 0,84 0,73 0,62

Lo 0,32 0,78 0,67 0,59 0,76

Wo 0,3 0,64 0,57 0,46 0,61 0,78

Le 028 0,25 0,34 0,15 0,17 0,07 -0,01

We -0,42 -0,33 -0,2 -0,5 -0,39 -0,56 -0,43 -0,3

Dvb 0,39 0,56 0,37 0,59 0,68 0,73 0,54 0,11 -0,62
Ll Wl Nvb Wvb Wevb Lo Wo Le We
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Puc. 2. Audepentianis nenonomyasniit Eragrostis minor 3a aHaTOMO-MOP$OAOTIYHIMU O3HAKAMH AMCTKA.

Fig. 2. Differentiation of Eragrostis minor cenopopulations by anatomical and morphological traits of the leaf.

IMPUHY AMCTKA, IPOMIpiB IPOBIAHUX ITy4KiB Ta
kaitun o6xaaaku (Kpanm-kairun) (Taba. 2).
AAg  oniEKM  mOAIGHOCTI  AOCAIAXKEHHX
IIeHOIOMYASI[ifl 32 aHATOMO-MOP(OAOTIYHIMU
03HAKaMH OYAO 3aCTOCOBAHO AUCKPUMIHAHTHUI
anaais  (Puc. 2). OrpuManmit  posmoaia
BKasye Ha Harbiabmy Biaminmicts LIIT T Bip
IHIIMX 3a MEPIIOK KAHOHIYHOK 3MiHHOIO
(Root 1), Haitbiapmmil BHAMB Ha  SIKY
YUHATb B3AEMOIIOBSI3aHI O3HAKM IIMPUHU
AMCTKAa 1 KIAPKOCTI IPOBIAHHMX  IIYYKiB,
IO MOXe IOACHIOBATUCh  3aCyNIAMBHMH
epadiuHMMM  yMOBaMM  IIPM OAHOYACHO
BHCOKOMY piBHi BHTONTYBaHHS. JHaueHHST
AQHATOMO-MOPQOAOTIYHMX  O3HAK  YOTHPHOX
IHIIMX IIeHONIONYASIIIi Ha I Bici CHABHO
IepeKpUBAIOTHCA. 32 APYTOI0 3MiHHOIO (Root?2),
BIIAMB Ha SIKy YUHSTb O3HAKM IIPOBIAHUX ITyUKiB,
HamOiAbII AUQEHI[IIOBAHUMU OAHA BiA OAHOI

BusiBuamcst LITT IV 3 rpanitHoro xapepy Ta LTI
V 3 IIOAS 3 IPOCATTHUMY KYABTYPaMH, Y TOH Jac
SK AASL TPBOX iHmMX Root 2 He Mae 3HauHOTO
AudepeHIiaAbHOTO 3HAUeHH.

BucHoBkn

AAs ormiHku apanTaniiHux 3Min E. minor
IIPOBEAEHO aQHATOMO-MOPPOAOTIUHI
AOCAIAYKEHHS MIHAUBOCTI CTPYKTypH
AMCTKQ MOAGABHHUX II€HOIIONYASIIIiN BHAY, IO
BiAPI3HAIOTHCS 3a [EHOTHYHOKO IIPUYPOIEHICTIO,
€KOAOTIYHMMHU XapPAKTePUCTUKAMU Ta CTYIeHeM
pexpeartifinoro BIIAMBY. BcTranosaeno
ICTOTHHUIT KOPeAsIifHNI 3B’ 130K MK O3HAKaMH
IIMPUHKA AMCTKA, MPOBIAHMX ITYYKiB Ta KAITHH
06KAAAKH (KpaHu-KAiTHH). Oujinka moAi6HOCTI
AOCAIAKEHHUX LIEHOTIOMYASIIN 32 AHATOMIYHMMU
o3Hakamu pocauH E. minor, mpoBepeHa Ha
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OCHOBI AMCKPHMMIHAHTHOTO aHAAi3y, BKas3ye,
IO y Pi3HHX YMOBaX TiAPOAOTIYHOIO PEXHMY
Ta 3a PI3HOI IIOKMBHOCTI IPYHTY HaiOiAbu
YyTAUBMMH AO 3MiH CEpeAOBHINA BHMABUAMCS
O3HAKHU ITPOBIAHUX ITY4KiB Ta IIMPUHU AUCTKOBOL
maacTuHKH. OCHOBHMM CKAap i Tomorpadis
TKAQHUH AUCTKA E. minor cAabko BiApi3HAIOTBCS,
HE3aAEXKHO Bip BIAMBY epadiuHHX ¢aKTOpiB,
a BIAPI3HAIOTBCSA AMIIe METPHYHI IOKa3HUKH
— B yMOBaX KcepogiTu3ariil AUCTKM KOpoTmi i
By>kui (B 2-S pasis), a kaitnau KpaHi-o6xaaaku
Api6HimI.
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ANATOMICAL AND MORPHOLOGICAL ADAPTATION OF THE LEAVES OF
ERAGROSTIS MINOR HOST (POACEAE) IN DIFFERENT ECOLOGICAL CONDITIONS

NATALIIA A. PASHKEVYCH

Abstract. A study of the variability of the anatomical features of the leaf of Eragrostis minor Host from model

cenopopulations, different by their affinity coenotic, environmental features and the degree of influence of the recreation

has been carried out. The significant correlation between leaf characteristics was established, and estimated similarity of

cenopopulations was analyzed on the base of leaf anatomical features.

Key words: Eragrostis minor, Kranz structure, leaf, coenopopulation
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AHATOMISI AMCTKA GERANIUM SANGUINEUM L.
(GERANIACEAE)
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AmnoTanis. HaBepeHO pe3yAbTaTH aHATOMIYHHX AOCAIAYKEHD AMCTKOBOT IIAACTHHKM Ta yepemka Geranium sanguineum L.

Bcranosaeno anaTomiuHi 03HaKH, SKi XapakTepusyoTh G. sanguineum sk KcepoMe30iTHHI BUA,.

Karouosi caoBa: Geranium sanguineum, aHaTOMisl, ANCTKOBA TIAACTHHKA, YePeNIOK

! Bomaniunuti cad HHL] “Incmumym 6Gioaozii” Kuiscvkozo Hayionaaviozo yrisepcumemy imeni Tapaca Illesuenxa, 8ys. Cumona
Iemaiopu, 1, Kuis, 01032, Ykpaina; * nfursa@mail ru, ** pova@list.ru

* Kuiscokuti meduunuii Yuisepcumem Yipaincokoi acoyiayii napodroi meduyunu, xapedpa dapmayesmuunoi ximii ma
papmarozrosii, 8ya. A. Toacmozo, 9, m. Kuis, 01004, Ykpaiua; * lubow.rybak@yandex.ru, ** hypericum@rambler.ru

Bcryn

3a AAHHUMH AiTEpaTypH, POCAMHH POAY
Geranium L. MicTATb  3HAUHy  KiABKiCTB
0iOAOTIYHO aKTMBHHX PEYOBHUH PI3HHMX KAaciB
(Tauinu, PAABOHOIAH, TIAPOKCHKOPIYHI KHCAOTH,
AHTOIL[iAHY, BYTA€BOAHI, a30TOBMICHI CIIOAYKH
TOmWo), i B eKCIepuUMeHTax in vivo Ta in vitro
BUSIBASIIOTD  QHTHOAKTepiaAbHYy, HPOTHUBIPYCHY,
[POTH3AMAABHY, 3HEOOAIOIOUY, AHTHOKCHAAHTHY
Ta rinorensusHy aktusHicTs (FODOREA 2006;
Pusak 2011; MEHBIIOBA ma ix. 2012), a
OT)Ke MAIOTh IOTEHIIMHE AIKyBaAbHE 3HAYEHHS.
Tomy pip Geranium ocTaHHIM YacoM IpHUBEPTAE
yBary 6ararbOoX AOCAIAHHKIB, 30KpeMa OIMCaHi
AOCAIAKEHHSI QHATOMIYHOI OYAOBH y 3B'SI3KY
3 BHUBYEHHsIM (iAOTeHeTHYHHMX 3BSI3KIB Ta
yTO4HeHHAM muTaHb cucTeMaTHku (CARLQUIST
& Bissing 1976; 1lpipEHOBA  2007),
BUSBACHHSAM  NPHCTOCYBAaABHUX  AAANTaLliid
AO ICHYBaHHS y pI3HMX €KOAOTIYHHX YMOBaxX
(Foporea & TAMAS 2005; ONSORI
et al. 2010). YV pocTymHiit HaM Aiteparypi AaHi,
[0 CTOCYIOTbCS AHATOMIYHMX XapaKTePUCTHUK
BUAIB popy Geranium ¢aopu YkpaiHH, 30KpeMa
G. sanguineum L., BiacyTHi. Taxum umnOM,
AOCAIAYKEHHS Y IIbOMY HAIIPSIMKY € aKTYaAbHUMHU.

© The Author(s), 2014

Marepiaan i MeToAM AOCAIAKEHD

O6’exTOM HAmUX AOCAiAXKEHD OYAO OOpaHO
G. sanguineum — Tpap’sIHy OaraTopiuHy POCAUHY,
HOIIMpeHy y TMOMipHi# 30Hi IliBHiuHOI miBKYA],
3okpema y CxanpunHaBil, CepeaHilt i ATAaHTHYHIN
€spomi, Ha 3axianomy CepepsemMHOMOP'],
bBaaxanax, Pocii Ta y AicoBux paitonax Aicocrerry,
SIKa 3piAKA TaKOX TpamasieTbes y Crermy Ykpalnu i
Kpumcokux ropax (COK0AOB 1988).

Aast BUBYEHHS AHATOMIYHOI 6yAOBI/I
G. sanguineum MaTepiaA 3aTOTOBASAN Y eHODasy
MaCOBOIO IIBITIHHS Ha AOCAIAHHUX AIASIHKAX
Kuiscbkoro 6o0TaHiuHOTO capy im. akapemika
O.B. ®omiHa, a TaKOX y AMKOPOCAOMY CTaHi Ha
oxoanusix M. KueBa. Aast pocaipxeHbp 6paan
CePeAMHHY YaCTHHY MK IIEHTPAABHOIO XKHAKOO
Ta KPAEM AMCTKOBOI IIAQCTMHKH Ta CEpPEeAHIO
qacTuHy d4epemka G. sanguineum. 3pasku
dixcysaan 3a Yembepaernom (ITavinesa 1988).
3aAmBaAM Yy  JKeAATMH 33  CTAaHAAPTHOIO
meropukoio (POMENC 1954) Ta 3a AOTIOMOrOI0
3aMOPOXKYIOUOTO  MIiKPOTOMA  BUTOTOBASIAM
MIOTIEPEYHi 3Pi3H AUCTKA Ta Ye€PelIKa TOBIIUHOKO
10-15 mxm. 3pisu 3abapBAoBasu cadpaHiHOM.
Takox IIPOBOAMAM  MALIEPalif0  AMCTKiB 3
METOI0 BHBYEHHS CTPYKTYP eIAepMicy 3 060x
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Puc. 1. Enigepmic abakciaabHoi mosepxui (A) Ta momepeunuit spis aucrka (B) Geranium sanguineum: 1 — mpoaux;
2 — BepxHiil emipepMic; 3 — maaicapHmit Me3odia; 4 — ry6uacTuil Me30$ia; S — IPOBIAHMIA IyYOK; 6 — IPOCTA TPUXOMA;
7 — HWKHIN emipepMic; 8 — 3aA03KCTa TPHXOMA.

Fig. 1. Abaxial epidermis (A) and cross section through the leaf (B) of Geranium sanguineum: 1 — stoma; 2 — upper
epidermis; 3 — palisade mesophyll; 4 — spongy mesophyll; § — vascular bundle; 6 — trichome; 7 — lower epidermis;
8 — glandular trichome.

Puc. 2. ITonepeynuit nepepis auctkosoi maactunku (A) i wepemxa (B) Geranium sanguineum: 1 — 3aA03UCTa TPUXOMa;
2 - emipepmic; 3 — masicapuuit Me30dia; 4 — ry6uacTuit Me3oia; S — IPOBIAHMIL ITyYOK; 6 — KOAEHXIMa; 7 — IPOCTA TPUXOMA.

Fig. 2. Cross section through the leaf blade (A) and prtiole (B) of Geranium sanguineum: 1 — glandular trichome;
2 — epidermis; 3 — palisade mesophyll; 4 — spongy mesophyll; § - vascular bundle; 6 — collenchyme; 7 — simple trichome.

noBepxoHb AHMCTKA. Ilip yac omucy emipepmicy Pe3yaprarH Ta ix 06roBopeHHs
AUCTKOBOI ~ TIAQCTUHKH  BUKOPUCTOBYBAaAU
MeTopuku 3AXAPEBUYA (1954) i BAPAHOBOT Aucrxku  G. sanguineum amdicroMaTHyHi

(1985). Ilpoaunxosuit inpexc (I1I) obpaxoByBarn 3 AOpP3OBeHTpasbHMM Me30dirom. MaroTs
sa Qopmyroro ITI=KIT/(KIT+KE), ae KII mnpoauxoBuii amapaT aHOMOLMTHOTO THITY
— KiAbKicTh TIpopuxiB Ha 1 MM’ moBepxHi BHAOBKeHO-oBaabHOi dopmu (Puc. 1 A).
emipepmicy, KE — xiabkictp emipepmonutiB Ha IIpoauxu Ha apaKciaAbHif MMOBepxHi 6iABIIOrO
1 mM® moBepxui emipepmicy. MIKpocKomiuHi  po3Mipy Ta 3yCTpiYarOTbCS B 3HAYHO MeHIIiil
BUMIPH IIPOBOAUAM 32 AOIIOMOIOIO OKYASIp-  KIABKOCTI 3 po3paxyHKy Ha 1 MM’, HOpIBHIHO
mikpomerpa Ha Mikpockom ~XSP-146TR. 3 abaxciaapHol moBepxuero. Emipepmoruru
CrarucTuysy 0O6pOOKY AAQHHX IIPOBOAMAM 32  AAAKCIAABHOI ~ IIOBEPXHi  MAIOTh  3BUBHCTI
AormoMororo mporpamu Statistica 6. Qororpadii  obprch, mpoekmii  IAOI  emiAepPMAABHHX
BUIOTOBACHO 3a AOIOMOIOI0 LUPPOBOI KaMepy KAITMH BUTArHYTL. 3 abakciaAbHOI CTOpOHU
Canon Power Shot A630. KAITUHM  emipepMiCy € KpPYHIHO-XBHASCTI, a
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Taba. 1. MoppomeTprruni mapameTpu AUCTKiB Geranium sanguineum.

Table 1. Morphometric parameters of Geranium sanguineum leaf.

AUCTOK
AOBXHHa IPOAUXIB Ha AAAKCiaAbHIH ITOB., MKM 30,72+2,9
Iupura npoanXiB Ha ApaKCiaAbHIHM ITOB., MKM 22,45+1,4
K-cTb mpoauxiB Ha apaKciaAbHii 10B., ./ 1 MM2 37,67+£14,8
K-cTb KA. emipepmicy Ha apakc. mos., mr./ 1 Mm2 1038,67+64
ITpoauxoBuit iHAEKC aAQKCIaABHOI ITOB. AUCTKA 0,035
K-cTb 32A03. TPHXOM Ha apaKc. 1OB., wt./ 1 MM2 20,33+9,7
AOBXHHA IPOAMXIB Ha AGaKCIaABHIT [TOB., MKM 26,1312,6
IIupuna npoAuxiB Ha abaKciaAbHIN TOB., MKM 19,41+2
K-cTp mpoanxis Ha abakciaAbHi 0B., mt./ 1 MM2 212,33+37,2
K-c15 KA. emipepmicy Ha abakc. 10B., ./ 1 MM2 802,67+89,3
TIpoanxoBuil iHAEKC abakciaAbHOI ITOB. AMCTKA 0,209
K-cTb 32A03. TpXOM Ha abakc. nos., mr./ 1 MM2 46+13
ToBuMHA BEpXHbOTO emiAepMicy, MKM 20,33+3,2
ToBIIMHA HIDKHBOTO eImAepMiCy, MKM 14,5842,
ToBuj¥HA CTOBGYACTOrO Me30diAy, MKM 106,84+13,2
ToBujyHa ry64acToro Me3odiny, MKM 65,42%13,3
ToBmmHa AUCTKOBOI IIAACTUHKU, MKM 198,93+20,7
AOBKMHA IIPOCTUX HUTYACTHUX TPUXOM, MKM 313,35 +218
AOBXHHA 3aA03. TPHXOM 3 ABOKA. HIXKKOI0, MKM 48,71£6,5
Jepernox
AOBXHHA 32A03MCTHX TPHXOM, MKM 52,33+8,7
AOBXUHA IIPOCTUX OAHOKAITHHHUX TPUXOM, MKM 159,06+47
AOBKHHA IIPOCTUX 6AraTOKA. TPHXOM, MKM 515+130,6
TosmuHa emipepmicy, MKM 21,28+1,9

TaKOX IX KiAbKicTh Ha 1 MM’ MeHINA, HDX Ha
apaxciaapHiit mosepxui emipepmicy (Taba. 1).
Bepxnift i HWKHIN emipepMicn OAHOIIAPOBI,
BKpUTI KyTHKyAOI0. TOBIJMHA  BEepXHbHOTO
emipepMmicy € O6iapmoro, HDK HkHbOrO. Ha
AVICTKOBHMX IIAACTHHKAX MICTATBCS 3aAO3HCTI
(3 ABOKAITUHHOIO HIDKKOIO Ta OAHOKAITHHHOIO
rOAIBKOIO) i TIPOCTi OAHOKAITMHHI TpPUXOMH.
ITiApHICTD PO3MIIEHHS 3AAO3UCTHX TPHUXOM
Ha HIDKHIM TIOBEPXHI Ma€ TEHAEGHINIO A0
30iABIIEHHS, BIAHOCHO BEpXHBOI IIOBEPXHI.
ITpocTi Hesanosucti Tpuxomu y G. sanguineum
AyXe TYCTO BKPHBAIOTb YCHO  AHUCTKOBY
MMAACTHHKY, IIPY IIbOMY CITIOCTEPIraeThCs BEANKA
AMCIIEPCi  IMOKa3HUKiB  pO3MIpiB  MPOCTHX
TPUXOM, 30KPeMa iX AOBXXMHA KOAMBAETHCA BiA

76,8 po 664 mxm (Puc. 1 B).

Bup xapakTepusyeTbcs AOCHUTb TOBCTOIO
AMCTKOBOIO TAACTUHKOIO. TTaricapumit
Me30iA CKAAAQETBCS 3 ABOX IApiB KAITHH
i safiMae OIABIIMI BIACOTOK y CTPYKTYpi
AWCTKA, IOPIBHAHO 3 rybdacTuM Me3odirom
(Puc. 1 B; Puc. 2 A). OcramHifi MicTHTb
HeBeAMKi MikKaiTuHHEKK. IIpoBipgHI myuxm
KOAAQTEPAAbHOTO THITy. MexaHiYHa TKaHHMHA
IIPEACTAaBACHA CKAE€PEHXiMHHUMU BOAOKHAMH
IEepBUHHOI (AOEMH, a TaKOX KOAEHXIMHOIO
0OKAAAKOIO MIPOBIAHOIO Iyduka 3 abakciaabHOI
croponu auctka (Puc. 2 A). Taki osHaku, sk
IIOTOBIIEHA AWCTKOBA IIAAQCTHHKQ, BEAMKIH
BIACOTOK TaAiCapAHOI IapeHXiMM Ta BeAMKa
IABHICTD PO3TANIyBAHHS TPHUXOM Ha 000X
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MOBEPXHAX AMCTKA, XapaKTepU3YyIOTb AAHUI
BHA, SIK OiABII KCepOMOpPHHUII, IOPIBHAHO 3
OIABLIICTIO BHAIB AQHOTO POAY, OIMCAHUX Y
aiteparypi (CARLQUIST & BissiNG 1976).

Yepemxu AOCAIAXXYBaHOTO BUAY
MalOTb XapakTepHy OyAOBYy AASL POAy: IiA
OAHOIIAPOBHMM €IMIiACPMICOM 3 TOBCTHUM IIApPOM
KYTHUKYAH PO3MIIIEHO OAMH PSIA MAACTHHYACTOI
KOAEHXIMH, HIDKYE€ MICTUTBCA IapeHXiMHa
tkanuHa (Puc. 2 B). [IpucyTHi woTHpu nposipui
ITyYKH KOAATEPAaAbHOTO THUIly. XapaKTePHOIO
o3HaKkol0  depemkiB  G.  sanguineum €
MPUCYTHICTb IIPOCTUX 0araTOKAITHHHUX
TPHUXOM, XO4 i y He3HauHill kiapkocti. ITpocri
OAHOKAITHHHI TPUXOMHM NMPUCYTHI HA YepelIKax
G. sanguineum y Ay>Ke BeAUKiH KiAbKOCT.

BucuoBxun

XapakrepHoto ocobausictio G. sanguineum
€ IliAbHA OIYIIEHICTh AMCTKIB Ta YepeIlKiB
MPOCTUMH  OAHOKAITHHHMMH  TPHUXOMAaMH,
a TaKOX HasBHICTb HE3aA03UCTHX
0AaraTOKAITHHHAX ~ TPHXOM  HAa  YepelIKy.
3a CYKYTIHICTIO aHATOMIYHHMX O3HAK
AOCAIAKYBAaHUHM BHMA MOXXHA XapaKTepHU3yBaTH
Ak kcepome3odir. IlpucyTHicTs y HeBeAMKUX
KIAPKOCTSIX ~ 3aAO3UCTHX TPHXOM  CBiAYHTD
PO  MOXXAMBICTD ~ BUKOPDHMCTaHHA  POCAMH
BupAy G. sanguineum sK TIPOAYLeHTIB edipo-
OAITHHX pedOBHH. TaKoX, BUSBACHI aHATOMiYHi
BIAMIHHOCTi MOXYTb BHKOPUCTOBYBaTHCbh AAS
iaeHTH(IKALIT BUAIB Y CHPOBMHHOMY MaTepiaai.
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LEAF ANATOMY OF GERANIUM SANGUINEUM L. (GERANIACEAE)
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Abstract. The results of anatomical investigation of lamina and petiole of Geranium sanguineum L. are presented. Here

were established anatomical features that characterize G. sanguineum as mesoxerophytic plant.
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OCOBAUBOCTI BYAOBU AUCTKA AESIKIX BUAIB
POAY GRINDELIA WILLD. (ASTERACEAE)

OAbra CopEAD ¥, OAEHA ITAAAMAPYYK, TETSIHA BAKYAEHKO

Amnoranis. HaBepeHo anaToMo-MopdoAoriuHumil onmc AUCTKa 3 BUAIB popy Grindelia Willd. (Asteraceae).

Karouosi caoBa: Grindelia, AMCTOK, THII IPOAMXOBOTO amapary, IPOBIAHMII IyYOK, MAaAicapHa mapeHxiMa, ry6yacra

mapeHxima

Bomaniunui cad imeni M.M. Tpuwuxa HAH Yipainu, eya. Timipasescoka, 1, m. Kuis, 01014, Yipaina; * Lena_pastin@mail.ru

Pia Grindelia Willd. Hapaxosye 6ausbko S0
BUAIB, mommpeHux nepeBaxHo y IliBHiuHIiN
Amepuii. Yci 4aCTMHM POCAMHHU BHAIASIOTDH
ApOMaTHYHY CMOAY, AO CKAAAy sKOI BXOASTD
TipKHI AAKAAOIA TPHHAEAIH, a TAKOX CaIlOHIHH,
ITyKpH, edipHi OAil. 3aBASKH IX HAIBHOCTi BUAK
TPUHAEAIll KyABTHBYIOTBCSI Ha OaTBKIiBINWHI SIK
AiKapChKi POCAMHU Ta 3AaBHA 3aCTOCOBYIOTHCA Y
HAapOAHIM Ta TPAAULIIFHI M MeAUITUHI, Tappymepil
(Byab® u MAaAEEBA 1969). B Vikpaini
3aCTOCYBAHHsI TPHHAEAIM MOKH 1[0 OOMeXeHe,
TOMY y KOHTEKCTi AOCAIAXKE€Hb IIOTEHLIMHOI
AIKApChKOI CHPOBMHHU HAMHU BUBYAAUCH aHATOMO-
Mop¢oaoriuni ocobanBocTi 6YAOBH AMCTKA
TppOX BHAIB popy Grindelia, iHTposyxoBaHMX
B HarmjionaapHOMY 60TaHqu0My capy im.
M.M. I'pumka — G. integrifolia Nutt., G. robusta
Nutt. ta G. squarrosa (Pursh.) Dun.

Auctku y AOCAIAKEHUX BUAIB
AOP30BEHTPAABHOTO THILY, IIPOAOBIacTi,
AAQHIIETONOAIOHI  4M  AomaTemoibHi, 3

sasybpennm (G. integrifolia, G. robusta) um
Apibro-roctponmasdactum (G, squarrosa)
KpaeM, 3aBpOBXKH 10-80 MM, 3aBmmpIIKH
15-25 mm.  EmipepMic  AMCTKa  BKPHUTHI
KyTHKYAOIO, IL[0O MAa€ APiOHO3MOPIIKYBATY
CKYABNITYPY, TSDKi $KOI OPIEHTOBaHI B3AOBX
Mop¢oaoriynoi oci. [Ipoauxu posramosasi mo
06uABi CTOPOHHU AMCTKA, aA€ Ha abaxciaapHil
MOBepxXHi  IX 6iapme. Tun IIPOAUXOBOTO
amapary y AOCAIAKEHUX BHAIB aHI3OLIMTHUH Ta

© The Author(s), 2014

aHOMOTETPaLIUTHHM (Pnc. 1). ITip emiaepmicom
3HAXOAMTBCS Me30¢iA, IO CKAAAAETBCA 3
MaAiCapHOI Ta ry6qaCTo'1' napenximu. ITaaicapna
mapeHxiMa posramoBaHa 3 060X 6OKIB AMCTKA.
Ha apaxciaabHiit moBepxHi BOHa IpeACTaBACHA
2-3 pspaMU BUAOBXKEHUX KAITHH 3 YHCACHHUMH
xaopomaactamu. Ha abakciaApniit moBepxHi
AMCTKA MaAicapHi KAITUHNI po3mMimeHi
IepeBaXHO B OAMH psp. Bupopxeni xaiTunm
MAAICAAHOI  IAapeHXiMM  IPHASTAIOTh AO
BHYTPIIIHBOrO OOKY BEPXHBOTO Ta HIDKHBOTO
emipepMicy, IIIABHO pPO3MilleHi Ta Ayxe
3baraseni xaopomaacramu. Mbx masicapHHUMU
KAITMHAMM 3HAXOAUTBCS Iy0dYacTa mapeHxiMa,
OKPYTAI KAITMHM SKOI pPO3MIill[eHi ITyXKO Ta
MAIOTh BEAHKY ITAOIY MIKKAITUHHMKIB.
IIposiana cucTeMa IpeACTaBACHA
CITKOI0 CYAMHHHX ITy4KiB Ta IX BiATaAy>XeHb
(Huxkutus u I1aHKOBA 1982). Ilposipsi
IYYKM 3aKPHUTi KOAATepaAbHi. Y IleHTpaAbHiH
JKUAII pO3MilleHi TOAOBHI CYAUHHO-BOAOKHUCTI
ITYYKH, IO CKAAAAIOTHCS 3 PAOEMHU Ta KCHAECMY,
6iast AKHMX po3MillleHi MeXaHiYHi TKAaHWHHU —
CKAepeHXiMa Ta KoAeHXiMa. 3 60Ky ¢daoeMu
npoasirae  epipomacasHuii  KaHaA. loaoBHi
CYAMIHHI ITyYKH OTOYEHi KAITMHAMM IIapeHXIMH.
ApibHiI cyanHu po3ramoBaHi 6e3mocepeAHbo
y Me30Qiai, Ae BOHM OTOYEeHi KOAGHXIMOIO, IO
IIPOHM3YE TOBIIY AMCTOBOI MAQCTHHH Ta AOCATAE
noxpusHOI TkaHuHH (emipgepmicy). Bamwkue Ao
Kpal0 AMCTKa KiABKiCTh (AOEMHMX eAeMEHTIB
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Puc. 1.
npopuxosoro arapary y Grindelia integrifolia.

AHOMOTeTpauuTHHﬂ Ta aHI3OLMTHUN  THII

Fig. 1. Anomotetracytic and anisocytic stomatal apparatus
of Grindelia integrifolia.

y MPOBIAHUX ITyYKaX 3MEHIIYEThCA. AMCTaAbHI
MPOBIAHI ITyYKHM 4YacTO IIPEACTABACHI AMIIE
ereMeHTaMu Kcuaemu — Tpaxeipamu. Ilo xoay
CYAMH Ha AWCTOBiM IAACTHHI 3 obox CTOpiH
posTamoBani 3-4 maposi okpyrai edpipomacasHi
sanosu (Puc. 2). Bouu 3anypeni y mesodia Ta
3allOBHEHI TeMHMM BMmicToM. He auBAsumch
Ha 3araAbHUM IIAQH aHATOMIYHOI 6YAOBI/I
AMICTKA AOCAIA’KEHUX BHAIB, KOXXHOMY 3 HHX
MIPUTAMAHHI IeBHI IHAUBIAYaAbHI 0COOAMBOCTI,
1[0 HABOASITHCSI HIDKYE.

Y G. integrifolia meHTpaAbHA O KHAKA
OAHOITYYKOBA, Ha ITOIIEPEeYHOMY 3pi3i eAinTHIHO
BHAOBXEHA, 3A€rka BHUIIYKAQ 3 HIDKHBOI Ta
BEPXHbOI CTOPOHHU AMCTKOBOI IIAACTHHKH, 330BHI
3piAKa OITyIIeHa 6araTOKAITHHHIMU IPO30PUMH
Borockamu  (Puc. 3) Aarepaabmi myukm
CAa60BI/Ipa>KeHi, 3 HOOAMHOKUX CyauH. Emipepma
mpeacTaBAeHa  4-6-KyTHIMHM — IapeHXiIMHUMH
KAITHHAMU 3 MalDKe IPAMUMH aHTUKAIHAABPHIMU
crinkamu. Ha 3pisi emipepmasbHi KaiTHHM
po3MillleHi B OAMH PSiA, PIBHOMIPHO IMOTOBIIEH],
OKPYTAi, HaA IIEHTPAABHOIO XKHAKOIO Api6Himi,
PaAiaAPHO BHAOBXKEHI. Kpa'l' AVICTKIB yBiHYaHi
4-S KAITHHHUMH IPO30PHUMH TPHXOMAaMH 3
MOTOBLIEHNMH CTiHKaMH, BEPXHS 3 SKUX AyXKe
BHAOBXKEHA Ta 3aTOCTPEHa.

Ilentpassra xuaka y G. robusta Ha
[OIIepeYHOMY 3pi3i AIH30IIOAIOHA, 3 HIDKHBOTO
0OKy BHIIyKAQ, 3 BEPXHBOIO OiABII IIpsIMa,
CYIIPOBOAKYETCS MOOAMHOKUM OITyIIEHHSAM Y

Puc. 2. BararoxaitnHi epipomacasiai 3as03ku y Grindelia

squarrosa.

Fig. 2. Multicellular glands with essential oil in Grindelia
squarrosa.

BUTASIAL 0araTOKAITHHHUX MPO30OPHUX BOAOCKIB
(Puc. 4). LleHTpaAbHHit My4OK BHpaKeHHIt
HaMKpale, OTOYeHUI 5-6 PAAAMH MeXaHIYHOI
TKaHUHH. AaTepaAbHi IyYKH HEeBEAMKi, OTOYeHi
B OCHOBHOMY IApeHXiMOIO Ta IIOOAMHOKHMMH
MexaHiYHUMU KaiTrHamu. Kaitmam emipepmu
3 TIOBEPXHi i30AlaMeTpUYHI, 3 XBHASICTHMH,
piame 3UT3arONOAIOHUMU  aHTHUKAIHAABHUMH
crinkamu. Ha monepeunomy 3pisi BoHH aelmo
TAHT@HTAABHO BUAOBXEHi, Hap ILIEHTPaAbHOIO
SKUAKOIO PpaaiaabHi. 30BHIIIHA CTiHKa
MIOTOBIEHa, 6iyHi Ta BHYTpimHsa — ToHmi. ITo
Kpar AMCTKIB PO3TalllOBaHi OAHO-ABOKAITMHHI
IIMITyBaTi TPO30pPi TPUXOMH 3 IIOTOBIIEHOIO
CTiHKOIO.

Y G. squarrosa IIeHTpaAbHA >KHAKA Ha
MIONIEPEYHOMY 3pi3i OKDYTAa, Ay)Xe BHITyKAQ 3
HIDKHBOTO 0OKy, 0e3 OITylIeHHs, TPHIIyYKOBa,
CepeAHIl  NpPOBIAHWIT IyYOK  HAMOIABIIMIL
(Puc. S). Yci Tpu mydxku Ao6pe pO3BHHeHi,
CKAAAAIOTBCSL 3 KCHAEMH Ta (AOEMH, HABKOAO
Axux posmimmeni 10-15 pAAiB MeXaHIYHMX KAITHH.
Kaituan eMiAePMICY 3 TTIOBEpXHi i30AlaMeTPHYHI,
3 XBUAACTUMM cTiHkamMu. Ha nomepeunomy
3pi3i BOHU TaHTEHTAABHO BHAOBXKEHi, 30BHIIIHS
Ta BHYTPINIHA CTiHKM IOTOBIIEHi, OCTaHHS
YacTO BAABAEHA B IIOPOXXHMHY KAiTmHHM. Biumi
crinku ToHki. Hap 1meHTpasbHOIO >KHAKOIO
eMiACPMaAbHI KAITHHH AEIIO Api6HiIIIi, OKPYTALL
Kpatiosi Tpuxomu 6araToKAITHHHI, Ipo3opi, 3
XBUASICTUMH KOHTYPaMH.



CopEab O, ITaaamaruyk O., BAKYAEHKO T. ByaoBa auctka aesikux Bupis Grindelia 321

Puc. 3. Tlonepeunnii 3pis aucrka Grindelia integrifolia: 1 — yeHTpaAbHMIT IPOBIAHMI ITy4OK; 2 — OiUHI IPOBiAHI IMyuKw;
3 — KoAeHXiMa; 4 — maAicapHa mapenxiMa; S — ry6yacra mapeHxima.

Fig. 3. Transverse section through the leaf blade of Grindelia integrifolia: 1 — central vascular bundle; 2 - side vascular
bundles; 3 — collenchyma; 4 — palisade parenchyma; § — spongy parenchyma.

Puc. 4. [Tonepeunnit 3pi3 AucTKa Grindelia robusta: 1 — emipepMa; 2 — IIeHTPAAbHMI TPOBIAHK ITy4YOK; 3 — 6araTOKAITUHHUI

BOAOCOK.

Fig. 4. Transverse section through the leaf blade of Grindelia robusta: 1 — epidermis; 2 — central vascular bundle;

3 — multicellular hair.

Busasaeni aHATOMO-MOPPOAOTIYHI
BiAMIHHOCTi y OyAOBI AMCTOBOI ITAQCTHHKH
BHAOCIIEIUQIUH] Ta MOXKYTb OyTH BHKOPUCTAHI
SIK AOAAQTKOBI AlarHOCTHMYHI O3HAKH. AO TaKuUX

CAip BipHecTH: (GOpMY IIEHTPAABHOI >KHAKH
Ha TIIOIEPEYHOMY 3pi3i Ta KIABKICTH y HIA
IPOBIAHMX IIyuKiB; (POpPMYy KAITMH emipepMHu
Ta XapakTep iX IOTOBIeHb; POPMY KparOBUX
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Puc. S. ITonepeunnii 3pi3 auctka Grindelia squarrosa: 1 — emiaepMic; 2 — MeXaHIUHi KAITHHI; 3 — LieHTPAABHHUIT IIPOBIAHMI
IIy40K; 4 — GIYHI IIPOBIAHI ITyuKy; S — KcHAeMa; 6 — proema.

Fig. S. Transverse section through the leaf blade of Grindelia squarrosa: 1 — epidermis; 2 — mechanical cells; 3 - central
vascular bundle; 4 - side vascular bundles; § — xylem; 6 — phloem.

TPUXOM; KIiABKICTb IIApiB MeXaHIYHOI TKAaHHHU Buxopucrani aAxxepesa

HABKOAO IMPOBiAHOTO Iy4ka. OCKiABKH OCHOBOIO

AASL AIKQpCBKOI 3aroTiBAl € B OCHOBHOMY TpaBa BvApe E.M., MaaeeBa O.@. 1969. Mupossie
TPUHAEAIN (CTe6Aa, AVCTKH, KBiTI/I), BHAiAeHi pecypcnr moaesHbix pactenuit. Crpasounuk. Hayxa,

AHATOMO-MOPPOAOTIuHI 0cOOAMBOCTI 6yAOBH Aenuurpag,
HuxkutuH A.A., IIaAHKOBA . A. 1982. AHaTOoMIYeCcKuit
AWICTKA PEKOMEHAOBAHO 3aCTOCOBYBATH AAS

. . . . . . aTAAC IIOAE3HBIX H HeKOTOPbIX SAAOBUTHIX PaCTeHHﬂ.
Oiapm  TO4HOI ipeHTHIKanil MmOAPIGHEHO]

. Hayxa, Aenunrpaa,.
POCAMHHO1 CHPOBHUHH.

PECULIARITIES OF LEAF STRUCTURE OF SOME SPECIES OF GRINDELIA WILLD. (ASTERACEAE)
OLHA SODEL *, OLENA PALAMARCHUK, TETIANA VAKULENKO

Abstract. The descriptions of anatomical and morphological structure of the leaf for 3 Grindelia species (G. integrifolia,
G. robusta and G. squarrosa) is given.

Key words: Grindelia, leaf, stomata, vascular bundle, palisade parenchyma, spongy parenchyma

National Botanical Garden National Academy of Sciences of Ukraine, Timiryazevska str. 1, 01014 Kyiv, Ukraine;
* Lena_pastin@mail.ru
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AHATOMO-MOP®OAOTTYHI OCOBAUBOCTI
AMCTKA SCHISANDRA CHINENSIS 3A YMOB
IHTPOAYKIIII Y AICOCTEITY YKPATHU

Haart CKkPUITYEHKO *, TETSIHA BAKYAEHKO, OKCAHA A3IOBA

Anoranis. IIpoBepeHO aHATOMO-MOPQOAOTIUHI AOCAIAXKEHHS AMCTKA AMMOHHHMKA KHMTAHCBHKOTO (Schisandm chinensis)
3a yMOB iHTpOAYKLil y Aicocreny Ykpainu. Byau BusBaeni ioro Bupocmenudiuai 0COGAMBOCTI, 30KpeMa MPHUCYTHICTD

MDKKAITHHHMX BMiCTHAHI y TKAHMHAX AUCTKOBOI ITAQCTHHKH i UepelKa, 3all0BHeHHX eipHOIO OAi€lo.

Karouosi caoBa: Schisandra chinensis, IHTpoAyKiisl, aHaTOMO-MOp$oAOTiuHA GYAOBA, TOBEPXHS AUCTKA, [IPOAMXH

Hayionavnuii 6omaniunuti cad im. M.M.Ipuwka HAH Yipainu, eyr. Tumipssescoka, 1, m. Kuis, 01014, Ykpaina;

* pandarija@gmail.com
Bceryn

IlonmoBHennsa aCOpTI/IMeHTy AiKapCI)KI/IX
3aCO0iB HOBHMMH IIpellapaTaMH POCAMHHOIO
IIOXOAKEHHSI Ta IIOIIYK AOAATKOBHX AXKepeA
MIPUPOAHHUX 610AOTIYHO aKTHUBHUX pevyoBUH
3 MeTOI pO3LIKpPEHHS CHPOBHHHOI 6a3u
OyAM 1 B3AAMINAIOTBCS OAHIEI0 3 BAKAUBUX
npobaeM cydacHOI $papMareBTUIHOI IHAYCTPIL
Awnmonnuk kuraitcekuit (Schisandra chinensis
(Turcz.) Baill.) 3 aaBmix wacis Bipommit sx
AIKAapCPKa POCAMHA, IIAOAM 1 HacCiHHA SKOI
3aCTOCOBYIOTLCS AASI BUTOTOBACHHSI TIpeIiaparis
AAANTOT€HHOI,  CTUMYAIOIOYOI,  TOHI3yI0401
Ta 3araapHO3Mimorouoi Ali (AEBEAA u Op.
2006; KOABACUHA u dp. 2007). Apeaa Bupy
OXOIIAIOE LIeHTpaAbHy dacTuHy Kuraro, Oiapury
Tepuropito fmownii, Maibke Bech MiBOCTpiB
Kopes, TIlpumopcpkmit i  XabapiBcpkuit
Kpai, AMypCcbKy 00AaCTb, IMiBAGHHY YaCTHHY
o. Caxaain Ta Kypuascexi ocrposu Pocii.
Bxe nomap miBcroaiTTA  BiH  ycmimHO
inTpopykoBanmnit 'y HBC im. M.M. I'pumka
K TIAOAOBA  POCAMHA. Aocaipxerns
AUCTS. AMMOHHMKA Ha BMICT 6i0AOTiuHO
aKTHBHHMX PeYOBHMH Ta edipHOi OAil BKasye Ha
MEPCHEKTUBHICTh MOTO BUKOPHUCTAHHS Y SKOCTI
AIKapCPKOI CHPOBUHM AAS  (apMarjeBTUYHOI
© The Author(s), 2014

imaycrpii (Typumes 2002; Opaun 2009).
3 Meroo MOXAMBOTO BHUKOPHCTAHHS K
AXepeAa AIKapCbKOI CHPOBUHH OYAO IpOBeAeHe
BUBYEHHS ~aHATOMO-MOPOAOriuHOl  Oys0BH
AVICTKIB AMMOHHHKA KHUTaHCBKOTO 32 YMOB
IHTpOAYKIiI y IpaBoOepexxHOMy AicocTerry
Ypainn.

Marepiaan i MeTOAM AOCAIAKEHD

Mop¢oaroro-anaromiuni AOCAIAXKEeHHS
IIPOBOAMAM 3 BHKOPUCTAaHHSIM MiKpPOCKOIIB
STEMI 2000-S ta MFI-3, a Takox mporpamu
AxioVision. MarepiasoM AAd  BHBYEHHA
CAyryBasa >kuBa Koaekuis S. chinensis HBC
iMm. M.M. Tpmmxa. AAs aHaaisy Bipbupasu
AMCTKH i3 CEPEAHbBOIO SPYCy KPOHU POCAUH.
IIpemapaTu roTyBaAu 3a 3araAbHONPUMHATIMHI
METOAUKAMHU.

PesyapraTH Ta ix 00roBOpeHH:

AmcTxoBa IAACTHHKA AMMOHHHKA
KUTaNChKOTO Bip OBAaAbHOI AO BHAOBXKEHO-
OBAaAbHOI, 3  KAMHOIIOAIOHOIO  OCHOBOIO
Ta  3arOCTPEHOI0  BepxiBkow.  AMCTOK
aMQiCTOMATUYHUR AOP30BEHTPAABHOTO THITY.
ApaxciaapHa Ta abakciaabHa IOBepPXHi AMCTKA
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BKPHUTi TOHKOIO eIAePMOIO i IIapoM BOCKY.
XapaxkTepHUM € 3HAYHO GiAbIIi pO3MIPH KAITHH
AAAKCIaABHOI eMiAepMU NOPIBHAHO 3 KAITUHAMHU
abakciaapHOi oBepxHi. Emipepma apaxciaapHol
MOBEPXHi IIPEACTaBACHA IIAPHO PO3MillleHUMH
I'SITH-, IIeCTH- Ta YOTUPUKYTHUMU KAITHHAMH,
3aBAOBXKKH 50-80 MM, 3aBmHpIIKH 45-55 MKM.
Ix 6iuni crinku 3pe6iAbmoro MpsMi 4M BUTHYTI,
3 IOTOBIIEHOI OOOAOHKOIO, SIKA IIPOHH3AHA
TAA3MOAECMAMH. Kaitnan abakciaabHOI
emipepMu  ApiOHimm (50-70 MKM 3aBAOBXKH,
26-45 MKM  3aBIIMPUIKM), BUPI3HAIOTHCS
TOHIIOI OOOAOHKOK # OiAbII 3BHBHCTHUMHU
OIYHUMM CTiHKaMH, $Ki 3A€6iABIIOrO IAABHO
3aokpyraeni. Ha mepuxaiHaapHMX —cTiHKax
AOOpe IOMITHI TSDKI CKAAQAYACTOI KYTHUKYAU
y Burasai mapaseasHux mrpuxis. Ha obox
MOBEPXHSIX AMCTKA AOOpe IIOMITHO YHCAEeHHI
MDKKAITUHHI CXM30T€HHI BMiCTHAMINA OKPYTAOL
YK KyTacToi pOpMHU 3 HAMIBIPO3OPUM BMiCTOM
eQipHOI OAii.

ITpoauxoBuit amapar AMCTKa IIPEACTABACHUI
ABOMA THITAMHU — IIAPAIJUTHUM Ta aHOMOLIUTHUM.
ITpoauxu aosxuHO0 50-80 MKM Ta IIMPHHOIO
25-45 MKM B OCHOBHOMY CKOHIIEHTPOBaHi Ha
abakciaApHIiMl MOBepxHi AMCTKA 1 poaMimjeHi
AOCHUTH Xa0THUYHO, KIABKICTH TPOAUXiB
KOAMBaeThCA Bip 60 a0 80 Ha 1 mm>. BopHouac
6yAa BiAMideHa  HASBHICTb  ITOOAMHOKHUX
MPOAUXIB Ha AAAKCIaAbHIM IIOBEPXHI AMCTKA.
IIpoauxoBi IMIAMHKM  3aMHKAIOYMX  KAITHH
30pi€HTOBAHI Y Pi3HUX HaITpsAMKaX.

Me3odia AMCTKOBOI IIAQCTHHKH AO0Ope
PpO3BUHEHMI, AUpepeHITifioBaHMIT Ha IaAiCaAHy
Ta rybuacry mapenximy. ITaaicapnmit Me3odia
YTBOPEHHI OAHHM LIAPOM KAITHH, Iy64acTuit
CKAAQAAETBCS 3 S-7 psaiB kaiTmH. Kairuam
MaAiCAAHOI IapeHXiMHM BIiAPI3HAIOTBCA  BiA
KAITHH ry64yacroi mapeHxiMu 3a (OPMOIO
i posmipoM. MUDKKAITMHHI YTBOpeHHSA Y
Me30QiAl MaIOTh CXU3OTEHHE IIOXOAXKEHHS.
Caip 3a3HauuTH MO eQipoOAilHI BMicTHAMINA
3Ae0IABIIOTO 30CcepeAkeH] y HIDKHIM rybdacTiit
MapeHxiMi, XOY 3yCTpiYalOTbCA 1 y TOBIII
croBmyacToi mapenximMu. Kpucraam okcaaary
KaABIil0 KPYIHUX HPHU3MATUYHHX YTBOPEHb
AOKAAI3yIOTBCS y KPYNHHUX KAITMHAX Me30(iAy
(iaiobaactax). Ili kaiTwEH poscisHi  cepea
MApeHXIMHHX KAITHH Ty0YacTol TKAHWHU

B3AOBXX IPOBIAHUX ITYYKiB.

ITepudepiitai mpoBipHI ITy4YKy IpeAcTaBAeHi
B OCHOBHOMY KCHAGMHHMMH TpaxeipamMu 3i
CIipaAbHUM IIOTOBILIEHHSAM CTiHOK. BspoBx
JKMAOK CYAMHHO-BOAOKHHCTUX Iy4KiB (pisHux
NOPSIAKIB) 3 HUXKHBOI CTOPOHM AMCTKA Ta IO
Kpal0 AMCTKOBOI INAACTUHKHM BHABACHI IPOCTIi
OAHO-, ABO- Ta OararOKAITMHHI TPHXOMH.
Boaocku pisHi 3a posmipom, ¢opmoro i
CTPYKTYPOIO: TPOCTi OAHOKAITHHHI BOAOCKH
MAarOTh KyAsICTO-PO3IIMPEHY OCHOBY, BUAOBXKEHI
6araTOKAITUHHI — CKAQAQIOTbCS 3  KAITHH
nuAiHApHYHOI $opmu, Ix 6asasbHa KAITHHA
pO3IMupeHa Mpu OCHOBI.

AocCAipKeHHS MTOBEPXHi AVICTKOBOT'O
Yyepeluka ITOKa3aAo, INO eImipepMa Yepemka
CKAQAAETHCS 3 papiaabHO BUAOBXXEHUX
IISITUKYTHHUX, PpiAllle IIPSMOKYTHHX KAITHH 3
TOHKMMH MAIDKe MNPSAMMMH aHTHKAIHAABHMMU
cTiHkamu. 3OBHINIHSA IepUKAIHAABHA CTiHKa
[OTOBIIeHA # INATPOMOAIGHO BHrHyTa. Y
TKaHMHAX 4YepeIlKa AOCHUTb TIYyCTO pO3CiAHi
MDKKAITHHHI BMICTHAHMIIA OKPYTAOI 9M KyTacTOL
¢$opmu, 3anoBHeHi edipHOIO OAi€rO.

BucuoBku
B pesyabrari  mpoBepeHOl  poboTu
6yAH BUsIBAeHI BHAOCIenHQIYHI aHATOMO-

MOpPQOAOTIUHI O3HAKKM AUCTKOBOI IAACTHHKHU
AMIMOHHHMKA KMTaNChKOTO, IKi MOXKYTb CAYI'yBaTH
CHUCTeMaTHYHUMH  O3HakamMu.  CxusoreHHi
MIDKKAITHHHI BMiCTHAMINA, 3alIOBHEHi edipHOIO
OAl€r0 OyAM BHSIBAGHI He AMINE Yy TKaHHHAX
AWUCTKOBOI IIAAQCTMHKH, a I  AUCTKOBOIO
JepeIKa, 0 BAKAUBO IIPHU 3arOTiBAi AiKapChKOL
CHpOBUHH.
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MORPHO-ANATOMICAL FEATURES OF SCHISANDRA CHINENSIS LEAF UNDER CONDITIONS OF
INTRODUCTION IN FOREST-STEPPE OF UKRAINE

NADIYA SKRYPCHENKO *, TATIANA VAKULENKO, OKSANA DzUBA

Abstract. The results of the morpho-anatomical study of the leaves of Schisandra chinensis under conditions of forest-

steppe of Ukraine are given. Since the specific features were found, in particular the presence of intercellular spaces with
essential oils in leaf blade and petioles.

Key words: Schisandra chinensis, introduction, morpho-anatomical features, leaf surface, stomata

N. Grishko National Botanical Garden NAS of Ukraine, Tymiriazevskaja str. 1, 01014 Kyiv, Ukraine; * pandarija@gmail.com






Modern Phytomorphology 6: 327-330,2014

YAK 581.4:615.322

AHATOMIA ITAABAIOYHX TA IITABOAHUX AMCTKIB
TETEPO®IABHOI POCAMUHU NYMPHAEA CANDIDA L.

OAEHA M. KAUMEHKO

Anoranis. AocaipxeHa aHaToMiuHa GyAOBa IAABAIOYMX Ta IMIABOAHMX AMCTKIB rerepodiabHoi pocanmnu Nymphaea
candida L. TTokazaHa BiAMiHHiCTb aHATOMIYHOL GYAOBI/I TIAQBAKOYHUX Ta MIABOAHMX AMCTKIB, IKa TPOSABASETbCSA Y BIACYTHOCTI
MPOAUXiB, AudepeHIifioBaHOl NapeHXiMM, acTepockaepeis, 3MiHI OpieHTalil XAOPOIAACTIB, 3HAYHOMY 3MeEHIICHHI
TOBIUHHU AUCTKA (y 8 pasiB) Ta 06’eMy MDKKAITHHHHKIB (y 2 pa3u) .Hamiacrasi orpumani AQHHX Ta IIOTIepeAHiX AOCAiAKeHb
BOAHUX reTepoQiAbHUX POCAMH 3p06AeHo BHCHOBOK IIJOAO CITIABHOI MOA€Ai apanTaltii BOAHHX reTepoQiAbHUX POCAMH AO
iCHYBaHHS 32 YMOB 3HAXOAKEHHS YaCTHH OAHI€T POCAMHU B Pi3HUX Qi3UYHUX CEPeAOBHINAX.

Karouosi caoBa: Nymphaea candida, aucrok, anaromiusa 6ya0Ba, rerepodiaist

Incmumym 6omanixu im. M.I' Xorodnozo HAH Yipainu, sya. Tepewjenxiscvia, 2, Kuis, 01601, Yipaiua; li_grey@mail.ru

Bceryn

Ierepodinis — ne icHyBaHHS ABOX abo
OiAplle TUIIB AWMCTKIB HAa OAHIfl poOCAMHI
(ScuLTHORPE 1967). lle sBume BipoMme
cepep  BCIX  TOAOBHHX TPyl POCAMH:
MOXOMOAIOHUX, MAropoTel, BOAHHUX i Ha3eMHHX
noxkpuroHacinaux pocamn (HEavxa 2011).
CrpaBxHi BOAHI BHINi POCAMHM € IiKaBUMHU
ob’eKTaMHl AASL BHBUYEHHsS reTepodiaii depes
IX 3AQTHICTh YTBOPIOBATHU HAa OAHIM POCAMHI
Pi3HI THUIM AMCTKiB: IIAQBalO4Yi Ha IIOBEPXHI
BOAH, ITOBHICTIO 3aHYpEHi B BOAY Ta, Y A€AKHX
BUITAAKAX, MOBITPSHI AUCTKH (HaHpHKAaA, npu
suwkenHi pisua Boan) (COOK & JOHNSON
1967; KaNE & ALBERT 1982; DEscHAMP &
CoOKE 1985; WELLs & PigrLiucct 2000).
Ierepodiria Hapae BOAHUM POCAMHAM IIepeBary
B IPUCTOCYBaHHI AO YMOB 30BHIIIHBOIO
cepeaoBHINA. AAS AOCAIAXKeHHs Oyaa obpaHa
rerepodinbHa BOAHa pocauHa Nymphaea
candida L. (aararts cHiKHO-6iAe), sKa
Ma€ TMAABaO4i Ta IMABOAHI AMCTKH. MeTtoro
AOCAIA>KEHHS 6on BUBYEHHS aHATOMIYHOI
6yAoBH pisHux TuniB AUCTKIB N. candida.

© The Author(s), 2014

Marepiaan i MeTOAM AOCAIAKEHD

Marepiaa AAsL AOCAIAXKEHHST 30MPaAU B AMIIHI
Ta ceprHi 2013 poky. AAs aHaAi3y aHATOMiYHOL
OyaoBH Opasu 3piai AMCTKH, IO IIAQBAKOTH
Ha TIOBepXHi BOAM Ta AWCTKH, IO GOPMYIOTH
PO3EeTKy Ha AHI BOAOMMH Ha ranbuni 1 Metp. 3
CepeAHbOl TPETHHH AMCTKOBOI IAACTHHKH MDK
KPAEM AHCTKA Ta IIeHTPAABHOIO YKUAKOIO BHPi3aAH
AiastHKE Me3odiay posmipom 0,5x1 cm. Qikcartiro
2,5% rayrapoBum asbperiaom T2 1% OsO,,
3HEBOAHEHHS y Cepil CIIMPTiB Ta 3aAMBKY 3pa3KiB
y CyMill eNmOKCHAHMX CMOA (erOH-apaAAuT)
IIPOBOAMAM 32 3aTaAbHOIIPUHMHSITHM METOAOM.
Aast cBiTAOBOI MiKpOCKOTIi poGMAn HamiBTOHKI
spisu (0,5-1 mxm) Ha yasrpamikporomi RMC
MT-XL (CIIA), sxi sabapsarosaau 0,12%
TOAYIAIHOBMM  CHHIM. 3pa31<1/1 BUBYAAM ITiA
mikpockomom NF (Carl Zeiss, Germany).
Ha s3HiMKax OTpHUMaHHX 3a  AOIOMOIOIO
mixpockorry Carl Zeiss 3 oronacapkoro Contax
160 MT 3a asomomoroxo mporpamu Image Tool
PO3paxOByBaAM KiABKICTb TIAPOIIOT, BUMipIOBaAH
TOBIIUHY AMCTKOBOI IIAACTHHKH, BUCOTY KAITHH
BEPXHPOTO Ta HIDKHBOTO eIAEPMICY, BUCOTY
KAITMH TITaAiCAAHOI Ta ry6qaCToI IapeHXiMH,
BU3HaYaAM  KoeQillieHT  maaicapHOCTi  Ta
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[apIiaAbHUil 00'eM MDKKAITHHHHKIB. OpepikaHi
AaHI CTaTHCTUYHO OOpOOAEHI 3a MPOrpamMoro
Microsoft Excel.

Pe3yabraTH T2 ix 06roBopeHHs

byao BcTaHOBAGHO, IO MAaBaKOYi AMCTKH
N. candida mpocri, nisokpai, 3 maiBYacTUMM
IIPUAKCTKAMH, Yepenox LUAIHAPAYHMMH.
AMCTKOBA NAACTHMHKA eIiCTOMATHYHA: TPOAUXU
PpOSTAIIOBYIOThCA ~ AUIIE  Ha  BEPXHBOMY
(abakcmaabHOMy) 6oui AmucTka. Ha HmkHBOMY
(aAaKCiaAbHOMy) 6011l 3HAXOAATHCS YUCACHHI
TiAPOIIOTH, SIKi MalOTh AQY3HE PO3TAIIyBaHHS,

Puc. 1. Tlonepeuni 3pisu naactunok naasaiounx (A) ta miasopanux (B)
aucrkis Nymphaea candida (citaoBa mixpockomis, 40 um): BE — Bepxuiit
emipepmic; TTI — ry6qaCTa mapenxiMa; M - mesodin; HE — mwoxwiit
emipepmic; ITII - masicapHa maperxiMa. 3ipoykoro IIo3HaYeHa aepeHxiMa.

Fig.1. Cross section of floating (A) and submerged (B) leaves of
Nymphaea candida (light microscopy, 40 ym): BE — abaxial epidermis;
T'II - spongy parenchyma; M — mesophyll; HE — adaxial epidermis; TITI
— palisade parenchyma. Asterisk denotes aerenchyma.

ix KiAbkicTh craHoBuTh 583,3+27,3 Ha 1 MM~
Aiamerp riaponoT cranoBuTh 15,68+0,25 MKM.
Bepxmiit  emipepMic  IAQBaIOYMX  AMCTKIB
CKAAQAAETBCS 3 OAHOTO INAPY KAITHH OBaAbHOL
¢opmu, sAKi BKPUTI TOHKOI KYTHKYAOIO
(Puc. 1 A). Hwxuiit emigepmic Takox
oAHOMmApoBuil. VOTo KAITHHH BUTATHYTI B
TaHI'€HTAAPHOMY HampsAMi, IPOTe 32 pO3MipOM
HE BIAPI3HAIOTBCA BiA KAITUH BEPXHbOIO
emipepmicy (Ta6a. 1). [TaaBatoui AMCTKH MAIOTH
AOP30BEHTPAABHHUI THI OYAOBH Me30(iay,
AudepeHIIioBaHUil Ha ITaAicapHy Ta ry0dacTy
nmapenxiMmy. Ilaaicapa mapenxiMma mae S5-8
HIapiB IUAIHAPUYHHUX KAITHH, SKi PI3HATHCA MK
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Ta6A. 1. AHaToMi4Hi O3HAKH IIAABAIOYHX i TiABOAHMX AUCTKiB Nymphaea candida, n=100, P=0,0S.

Table 1. Anatomical features of Nymphaea candida floating and submerged leaves, n=100, P=0.05.

Bucora xkaitun

Bucora kaiTun ITapuiaapnuit

5 KiabkicTp
ToBmuHA AMCTKa, BEPXHBOTO HIDKHBOTO o6’'em .
Awuctku . . . . L . riApoIoT Ha
MkM, M+m eMACPMICY, MKM,  eTIACPMICY, MKM, ~ MDKKAITHHHMKIB, | ,
Mtm Mtm %, M+m
IaaBaroui 1557,12+£149,28  15,98+0,36 16,53+0,29 69+1,03 583,3127,3
ITipBopmi 184,26+6,74 14,99+0,56 13,65+0,28 31,88+0,80 365+40,7

cob60r0 3a BHCOTOI (CepeAHsl BHCOTA KAITUH
naAicapHoi mapenximu 42,4+1,15 MxMm, mupuna
13,53+0,30 MKM), Ta HeBEAHKi Mi>KKAITHHHUKH.

XAOpOTIAACTH ~ POBTAIIOBYIOTBCS  B3AOBXK
AHTHUKAIHAABHUX CTIHOK KaiTuH. I'y6uacra
MapeHXiMa  CKAAAA€TbCA 3 TOHKOCTIHHHX

OBaAbHMX KAITMH Ta BEAMKHX MDKKAITHUHHHKIB.
B mapenximi 3ycTpivaroTbcs acrepockaepeiam.
ITaacTHHKA ITAQBAIOYUX AMCTKIiB MAa€ TOBIJUHY
1557,12£149,28 wMkyM, mapriaAbHUE 06'eM
MDKKAITUHHUKIB cTaHOBUTD 69+1,03%.
ITiABOAHI  AMCTKHL ~ pO3TAIIOBYIOTBCS  HA
ranbuHi 1 M. Bonu 3eaeHi, mpocri, XxBHAsCTi,
LIAOKpal, 3  TMAIBYaCTUMM  IPHAMCTKaMH,
3  KODOTKMM  IHMAIHADMYHHMM  Y€peIIKOM,
$opMyIOTb po3eTKy Ha AHiI Bopoiimu. IIpoauxu
BiACYTHI, AMCTOK BKPHBA€E TOHKUM AP Ky TUKYAH.
Ha mwkuapoMy 6o0Li AHCTKA 3HAXOASTHCS
riaporioru (365£40,7 ma 1 mm?), SIKi MarOTh
audysHe posTamryBaHHA. AiaMeTp TippomoT
cradoButh  15,52+0,24 wmxm.  IliaABoAmHmit
AVICTOK Ma€ TOMOTEHHHUI TUIl OYAOBH Me30(iay
(PoxxauHA U ITbaHKOB 2001): cKAapaeTbCS
3 BepXHbOIO Ta HIDKHBOIO emiaepmicy, 6-8
mapis  HeaudepeHlifioBaHoro Me3zodiay 3
HeBeAMKMMU MikkAiTHHEMKamMu (Puc. 1 B).
KaiTuan emipepMicy OBaAbHI, BHUTSTHYTI Yy
TAaHTeHTAABHOMY HANpsAMKy, MaiDke OAHAKOBI

3a posmipom (BHCOTa KAITMH BepxXHBOTO
emipepmicy  ckaapae  14,99+0,56  MiwM,
mwkHbOrO  —  13,65£0,28 wMiM). Kaitnau

Me30(QiAy HemnpaBUABHOI POPMH, XAOPOIIAACTHU
PO3TANIOBYIOTHCS B3AOBXK TAHI@HTAABHHX CTiHOK.
Bucota xaiTiH Me30¢iAy KOAUBAETHCS Bip 5,55 A0
53,93 mxm. ITaacTHHKA MABOAHUX AMCTKIB Ma€
ToBIuHy 184,26£6,74 MKM, MapIiaAbHHIL 00'€M
MDKKAITHHHUKIB cTanoButb 31,88+0,80%.
TakuM YHHOM, ITOKA3aHO, IO ITABOAHI
auctku N. candida, siKi yTBOPIOIOTH PO3ETKY

Ha AHI BOAOMMM, 3HAYHO BiAPIBHAIOTHCA 3a
AHATOMIYHOI OYAOBOIO Bip IIAQBAIOYHX — Y

HUX BIACYTHI npopuxu, audepeHIiiiobaHa
MapeHxiMa, acTepOCKAEPEIAHM;  3MIHIOETbCA
opienranis  xaopomaactiB  (aHTUKAiHAABHA

y TMAQBAlOYMX AMCTKIB Ta TaHr€HTAaAbHA Yy
MIABOAHHMX); 3HAYHO 3MEHIIYEThCS TOBIIUHA
auctka (y 8 pasiB) Ta 06'eM MiKKAITUHHUKIB
(y 2 pasu). B momepepHix AOCAipXeHHAX Ha
IIPUKAAAL CIIPaBXHbBOI BOAHOI rerepodiabHOI
pocamnu  Nuphar lutea (L.) Smith., 6yan
HOKa3aHi MOAIOHI 3MiHM B aHaTOMIYHIiN GYAOBI
MAQBAIOYHX Ta MiABOAHUX AMUCTKIB (KLIMENKO
2013). Pisunnss y  TOBIMHI  ITAQCTHHOK
AVICTKIB, SIKi 3HAXOAATBCS y Pi3HMX Qi3HYHHX
cepepoBumax  (MOBITPSHOMY Ta BOAHOMY)
IIpUTAMaHHA 3HAYHIN KiAbKOCTi BUAIB CIIPaBXXHIX
BOAHMX pocamH. Hampukaaa, maasaroui AmcTiH
Potamogeton natans L., P. polygonifolius Pourr.
MarbKe y TPY Pa3y TOBIII HIXK CIIPaB)XHi 3aHypeHi
auctxu P. gramineus L., P. perfoliatus L., a P, zizii
Mert. et Koch. (FROST-CHRISTENSEN & SAND-
JENSEN 1995).

IIpucToCcyBaHHA POCAMH AO iCHYBaHHS Y
BOAHOMY CEpeAOBHII Nop’si3aHe 31 3MiHOIO
MOpdoAOril Ta aHATOMIYHOI OGYAOBHM AMCTKA.
3a kaacudikaniero Poxuinoi (POXHUHA |
ITpssHKOB 200 1) BHAIASIFOTHCSI ABa OCHOBHI TUITH
OyAOBU Me30QiAy: AOP30OBEHTPAABHHN, SIKHI
IepeBaXka€ cepeA IMAABAIOYUX AMCTKIB BOAHHUX
pocaun (Nuphar lutea, N. pumila (Timm) DC,
Polygonum amphibium L., Potamogeton natans,
Sagittaria natans Pall.), Ta romorennuit Tu,
XapaKTEPHOIO O3HAKOKO SIKOTO € BIACYTHICTD
Auepenmianil Ha IaAicapHy Ta ry6dacry
mapenxiMu. OcTaHHIM THOD IpHUTaMaHHUH
NOBHICTIO  3aHYpeHMM y BOAY AHCTKaM.
Poxuinoro (PoxHMHA u ITbaHKOB 2001)
3aHypeHi AumcTkM OyAm pospiseHi Ha ABi
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CTPYKTYpHi rpynu: 1) AMCTKM 3 TPHIIAPOBOIO
MIAACTHHKOIO, SIKa CKAAAAETBCA 3 ABOX IIApiB
emipepMicy Ta  OapHOro mapy Mesodiay
(Potamogeton ~ compressus L., Callitriche
verna L., Hippuris vulgaris L.); 2) unainapudsi
(Batrachium dichotomum (Schrank) Bercht.
& J. Presl, Myriophyllum verticillatum L.)
Ta TAACKi AMCTKH 3 5-6 mapamu Me3odiy
(Batrachium eradicatum (Laest) Fries, Nuphar
lutea, N. pumila). ITipBoaHi auctku N. candida
MOXKHa BIAHECTH AO OCTAaHHBOTO THIy. J3i
30iABIIEHHSIM CTYIEHIO KOHTAKTy POCAHMH 3
Bopoio (TIAaBaroui — 3aHypeHi) HasdBHA 3MiHA
TUMIB Me30diry AMCTKa (AOP3OBEHTpaAbHHIT —
TOMOTeHHHMI1), IO CYTPOBOAXYETHCSA 3MIHOIO
MOKA3HUKIB  CTPYKTYypU (POTOCHHTETHYHOIO
amapary (TOBIIMHM AMCTKA, KiABKOCTi KAiTHH
Ta XAOpOMAACTiB B Me30¢iAi, posmipiB Ta
pO3TAIIyBaHHA  XAOPOIIAACTIB) (ScmipT
& MIiLLINGTON 1968; 3ayvraanoBa 1980;
Descuamp & COOKE 1985; YOUNG et al. 1987;
PoxxHMHA 1 [TbssHKOB 2001).

Bucnosxu

3a pesyAbTaTaMH  HAIIUX  AOCAiAXKeHb
AHATOMIYHOI GYAOBH AUCTKIB CIIPABXXHIX BOAHHX
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ANATOMY OF FLOATING AND SUBMERGED LEAVES OF HETEROPHYLLOUS PLANT OF
NYMPHAEA CANDIDAL.

E.N. KLIMENKO

Abstract. The data on anatomy of floating and submerged leaves of heterophyllous aquatic plant Nymphaea candida L.
are presented. Anatomy of floating leaves is shown to be different from that of submerged leaves: the absence of stomata,
asterosclereids, and differentiated parenchyma, as well as by reduce intercellular volume and leaf width. Common patterns
of leaf structure plasticity of aquatic heterophyllous plants in dependence on the environment are discussed.

Key words: Nymphaea candida, leaf, anatomy, heterophylly
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ITIOPIBHAABHE AOCAIAKEHHA KAAO3U Y IITABOAHUX
TATIIOBITPAHUX AMCTKAX SAGITIARIA SAGITITIFOLIA L.

OAEHA M. HEAYXA

Anoranis. MeTopoM Aa3epHOI CKaHYI0U0iI MiKPOCKOIIII AOCAiAKEHA AOKAAI3aIlis Ta BIAHOCHUI BMICT KAAO3M Y KAITHHHUX

060AOHKAX emipepMu, Me30(iAy Ta CYAMH NMPOBIAHKX ITYUKiB IIABOAHUX Ta MOBITPSIHUX AUCTKIB Sagittaria sagittifolia L.

(CTPiAOAI/[CTa SBI/I‘IafIHOFO) y Cl)aSi BEreTaTUBHOI'O POCTY. BCTaHOBAeHO, mo piCT AUMICTKIB ITiA BOAOIO CYIPOBOAXKYETDBCS

AOCTOBIpHHM 30iABLIEHHSIM BMICTY KaAO3U B 060AOHKAX KAITHH eiAePMH, CYAUH IPOBIAHKX IyYKiB Ta (OTOCHHTE3YI0UOI

[apeHXiMU y MOPIBHSHHI i3 BIATIOBIAHUMH KAITHHAMH IOBITPSIHMX AMCTKIB. BHsiBA€HI 0COOAMBOCTI pO3IOAIAY KaAO3H B

KAITMHHUX 060AOHKaX 06yMOBAeHi ¢i3I/IKO-eKOAOFi‘IHI/IMI/I XapaKTEPUCTHUKAMH HAaBKOAMIIITHbOT'O CEPEAOBHIIA.

Karouosi caoBa: Sagittaria sagittifolia, kaao3a, moBiTpsiHi Ta MABOAHI AMCTKH

Incmumym 6omanixu in. M.IT Xoaoonozo HAH Yipainu, sya. Tepewsenxiscoka, 2, Kuis, 01601, Yipaina; onedukha@hotmail.com

Bcryn

3aTONAEHHS — OAMH i3 HaMBa>KAMBIIIKMX
$akTOpiB HABKOAMIIHBOIO CEPEAOBHMINa, SIKE 3a
TPUBAAOL All IPU3BOAUTD AO 3HAYHUX 3MiH pOCTY
Ta PO3BUTKY BUIUX POCAMH, a IHOAL ¥ AO IXHBOI
sarmbeai (CLARKE & STONE 1963; CHEN &
KiM 2009). B mpupoanux ymoBax riapodiry,
MiABOAHI AMCTKM SKUX POCTYTb i PO3BUBAIOTbCS
MOCTIMHO 1IT1iA BOAOIO, BI/IPOGI/[AI/I 3aXHCHI
NMPUCTOCYBAaHHSA M aAalTalliiHi  MeXaHi3MHu
Ha PiBHI TKAaHHH 1 KAITUH AO (i3sMYHHX yMOB
BOAHOI'O OTOYEHHS, sIKe BIAPI3HAETHCSA BMiCTOM
Ta MBUAKICTIO TPAaHCIIOPTYBAaHHS Ia3iB, a TAKOXK
IHTEHCHBHICTIO Ta CHEKTPAaAbHHM CKAAAOM
OCBITA€HHS y TIOPiBHSAHHI 3 Ha3eMHHMMH
ymosamu (y mositpi) (Heayxa 2011). Y
KAITMHHMX MeXaHi3MaxX apamnTalii pocCAMHHA
AO 3aTOIAEHHS Ba)XAUBA POAb BiABOAMTBHCS
MOAICAXapHAAM KAITHHHUX 00OAOHOK, 30KpeMa
KaAo3i, sika Oepe y4acTh y peryasiyil BOAHOTO
TpaHcopry 1o anomaacty. Kaaosa — AiHifHUI
aMOp$HHUI IOAicaXapup KAITHHHOI 06OAOHKH,
YTBOPEHUN  KiAbBKOMAa COTHSMHM  3aAMIIKIB
TAIOKO3H, 3€AHAHHX B OCHOBHOMy [-1-3-
TAIOKOSUAHUMHU 3B A3KaMU Ta 1—6-3B93KaMu,
0 MOXYTb (GOpPMyBaTH HE3HAYHI TaAy>KeHHS

© The Author(s), 2014

(CLarRkE & STONE 1963). 1,3-B-raroxan
KAITHHHUX 0OOAOHOK POCAVH Bipirpae KAIOUOBY
POAB Y MI>XKKAITUHHOMY TPAHCIIOPTi BOAH, POCTi
Ta AUQEpeHINIOBaHHI KAITHH, OCMOTHYHOMY
PO3TsI3i KAITHH, 3aXHCTi pOCAUH IIPH OiOTHYHUX
Ta abiotmanmx crpecax (HONG et al. 2001;
AMUTPHEB 2003 ).

Mu nmpumnycTHAmM, IO AMCTKM POCAMH, IO
IIOCTIMHO POCTYTb y BOAI, XapaKTepHU3YIOTbCs
MiABUIIEHUM CHHTE30M KAaAO3U Yy IOPiBHAHHI
i3 HAABOAHHMM ANMCTKAMH THX JKe OCOOUH,
I[O AOIOMAara€ 3aHyPeHHM Yy BOAY AHUCTKaM,
epekTUBHO (YHKIIOHYBaTH Y IIOCTiHHOMY
BOAHOMY cepepoBHii. Meroro Hamoi poboru
OyA0 MOpIBHSIABHE  BHBYEHHS  AOKaAisari
Ta BIAHOCHOTO BMICTy KaAO3H Y KAITMHHHX
000AOHKAX MIABOAHUX Ta MOBITPSHUX AUCTKIB
Sagittaria sagittifolia L. (cTpiroanct spudaitnmit)
y ¢asi BereraTuBHOro pocTy.

Marepiaan i MeToAM AOCAIAKEHD

OG6’exraMu  AOCAipAKeHHST OyAu MOBITpsHI
(HaABOAHi) Ta IABOAHI AHCTKH POCAUH
crpiaoancra spuyaiinoro (S. sagittifolia), sxi
3pocraau Ha raubuHi Bip 80 A0 120 cM Ha Gepesi
PycaniBcpkoro kanaay (aisuit 6eper p. Ainpo)
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y Kuesi. Marepian 30upasun y cepepusi
yepsHs. CepeaHst ocBiTaenicth (omiBpHi) Ha
4qac 3ab0py MaTepiaay Ha BepXHill IOBepxHi
HAABOAHUX AMCTKIB cTaHoBuAaa 1550 MKMOAb
KBaHTiB‘M>*CeK', Hap IABOAHUMM AMCTKAMHU
— Bipa 13 a0 20 MKMOAb KBaHTIB'M >cex’.
Busnauenns  Aokaaizanmii  Ta  BIAHOCHOTO
BMICTYy KaAO3M Yy KAITHHHHX OOOAOHKaxX
TKAaHMH  CEPeAMHHOI  YaCTHUHHU
TIAACTHHOK 3AIMICHIOBAAM [UTOXIMIYHHUM
METOAOM BIAIIOBiAHO mpoTokoAy X. Cabinsan
tTa M. Caka (SuBBAIAH & SAcHs 2001) i3
BukopucrasHsaM 0,1% axiAiHOBOro cHHBOTO.
AOCAip>)XeHHST TIpOBOAMAM 32 AOIIOMOTIOIO
AQ3epHOTO  CKaHyo4yoro Mikpockoma LSM
S Pascal (Himewuuna). Aas ipenrudixanii
KAaAO3U Ta aBTOQAIOOpECIieHIlil XAOpPOIIAACTIB
BUKOPHCTOBYBAAH IIOYEPTOBO ABa Aa3epHUX
KaHAAW: KaHAA 33 AOBXKHMHM XBHAI 30YAKEHHS
405 um i xsuAi ewmicii - 461 mm (aas
AFOMiHECIIeHITil KaAosn) ; Ta KaHAA 32 AOBXUHU
XBUAI 30yAkeHHs 520 HM i xBHAi emicii —
662 M (AAS aBTOAIOMiHeCITeHIIi XAopoq)iAiB).
BipmocHuI BMICT KaAO3M 3a iHTEHCHUBHICTIO
$aroopecrieHIii KOMIAEKCY KaAO3a+aHiAIHOBUM
CUHIN BU3HAYAAU i3 BUKOPHUCTAHHAM
[IPOrpPaMHOTO 3abe3rneveHHs! "Pascal".
BumiproBaHHA IpOBOAMAM Ha TPHOX POCAMHAX
KOXXHOTO BHAY, i3 KOXKHOI POCAMHM OpaAu IO
TPU HAABOAHMX 1 TPU IIABOAHMX AMCTKH, i3
KOXXHOTO AMCTKA aHaAisyBaau 1o 30-40 xairun
emiaepmicy, 40 kaiTun Me3odiay ta 15-17 kaitun
CYAVH IIPOBIAHMX ITYYKiB, BIATIOBIAHO.

AMCTKOBHX

Pe3yAbTaTH Ta iX 06rOBOpeHHs

Iosimpani  aucmxu. ITuToximMivHuM
METOAOM i3 ~ BUKOPDHCTaHHSIM  Aa3epHO
KOHQOKAAbHOI ~MIKpOCKOmii MOKa3aHO, IO

KaAO3a AOKAAI30BaHA Yy KAITHMHHHX OGOAOHKax
ermipepMu, Me30(QiAy Ta CYAUH IPOBiAHUX ITy4KiB
CTpirOmOpi6HEX noBiTpstHEX AnctkiB (Puc. 1
A). Kommaexc aHiAiHOBuWil cuHill — Karo3a y
AOCAIAXKYBAaHHMX TKAaHHHAX  (AIOOpeCIIiIoBaB
SICKPaBO-3€ACHUM KOABOPOM. 3a AOIIOMOTOIO
nporpamu "Pascal’ Bu3HauMAM BMICT Kaao3u
y  OOOAOHKAaX  AOCAIAKYBaHHMX  TKaHMH
(Taba. 1; Puc. 1 B). Bcranoaena HacTymHa
MTOCAIAOBHICTb IHTEHCHBHOCTI ¢(AroopeciieHil

KAAO3M:  KAITHHHI  000AOHKHU CyAuUH >
AQHTUKAIHAABHI OOOAOHKM HMXKHBOI i BEpPXHbOI
ermaepMH > IaAiCapAHA IapeHxiMa > ry6uacra

HapeHxima.

Y HaABOAHHX AHCTKaX CTPIAOAMCTa B
AHTHUKAIHAABHUX  OOOAOHKAaX BEpXHbOI Ta
HIDKHDOI eMiA€PM, 2 TAKOXK 3aMUKAIOYNX KAITHH
IIPOAHMXIB IHTEHCHBHICTb daroopecuenii
KaAo3u Oyaa AOCTOBIpHO BHINA, HDK Y
[EePUKAMHAABHUX ~OOOAOHKAX IMX  KAITHH
(Taba. 1). BmicT KaAo3u y mHepuUKAIHAABHHX
000AOHKAX HIDKHBOI eIliAepMH Y IICTh pasis
BUIIMI, HDK Y BIATOBIAHUX 060A0HKAX BEPXHbOI
emipepmu. B 000AOHKAX KAITHH IaAicapHOL
[ApeHXIMU BMICT KAAO3H TaKOX OyB OiAbIImM,
HDK Y KAITHHAX I'y09acToro Me3odiay.

Bcranosaeno, o MaKCHUMaAbHA
IHTeHCUBHICTD  QAIOOpeCIeHIlii  KaAO3M B
emipepMi Ta TPOBIAHMX IIydYKaX CTAaHOBHAQ
51804 mikceain (Puc. 2 A; 3eseHa, HIDKHS
YacTHUHA rpacl)iKa) , MAKCUMaAbHA IHTEHCUBHICTD
¢aroopecuennii  xaopodiaiB B KaiTMHAX
Me30diry Oyaa AOCHUTH BHCOKOK i CTaHOBHAQ
223347 mikceais (BepxHS, 4epBOHA YacTHHA
rpadixa).

ITideodni aucmxu. OaroopecrieHiist KaA03U
BUSIBAGHA B KAITMHHUX OOOAOHKAX emipepmMicy,
¢orocunHTe3youoi  MapeHXiMH Ta  CyAMH
nposipnux myukis (Puc. 1 B). Bcranosaeno, mo
YMOBHU 3aHYPEHHS AUCTKIB y BOAY CIPUYHHSIAU
AOCTOBipHE IIABHUINEHHS BMICTy KaAO3H Y
NepiKAIHAAPHMX Ta aHTHUKAIHAAPHHX 000AOHKAX
ermaepMi, B OOOAOHKAX CYAMH IPOBIAHHX
IyYKiB, 2 TAKOX B 0OOAOHKAX (OTOCHHTE3YIOUOL
MApeHXIMH IMIABOAHHX AHMCTKIB AOCAIAKYBaHHX
BUAIB POCAMH y TMOPIiBHAHHI i3 aHAaAOTiYHMMU
KAITHHHMMU OOOAOHKAaMHU HAABOAHUX AUCTKIB.
BiaminHOCTI B iHTeHCHMBHOCTI (AroopecieHii
KOMIIAEKCY aHIAIHOBHM CHHIM — KaAO3a IIOKA3aHi
y Taba. 1 Ta Ha Puc. 1 T (alarpama). Heo6xiaHo
BIAMITUTH, IO MaKCHMMaAbHa iHTEHCHBHICTD
ArOOpecIeHIil KAAO3H Y KAITHHHIX 060AOHKAX
IIPOBIAHMX ITyYKaX Ta eIipepMicy 6yAa BTpHYi
BUIIA (AI/IB. Puc.2 b ), HX y HAABOAHX AUCTKAX,
i cranoBuaa 174287 mikceais (Puc. 2 B; seaena
HIKHS dvacTuHa rpadika). MakcumaabHa
IHTEHCHUBHICTD ~ XAOpPOQIAIB  y  KAITHHAX
mapeHXiMH Ta emipepmicy craHoBuaa 242056
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Puc. 1. 3pisu HapsopHux (nositpsanux) (A, B) ta nissoanux auctxis (B, I') Sagittaria sagittifolia micas inxy6anii y posdusi
AHIAIHOBOTO CHHBOTO (KOMl'LAeKC KaAo3a + aHIAIHOBMH CHHIN QAIOOpPECIIOE 3eAeHHM KOAbOpOM); aBTO(AIOOPECIIeHITis
xa0opodisy Mae uepsonmit koaip. Ha B ta T' — plarpamu inTencusHocTi daroopecuentii karosu (3eaeHa HIDKHS AiHis)
Ta aBTOPAIOOpeECIeHIlil XAOpOdiry (‘{epBOHa BEpXHs AiHiSI) B HAABOAHMX (B) Ta IABOAHUX (F) AMCTKAX. OpAHHaTa -
IHTeHCHBHICTD QAIOOpeCIIeHIil, (BiAHOCHi OAI/IHI/II_Ii). Ab6crmca — Biapanb (MKM) , IO 6yAa TTPOCKAHOBaHA Ha 3Pi3i KAITHHH.
Fig. 1. The sections of Sagittaria sagittifolia aerial (A, B) and submerged leavs (B, T) after incubation with aniline blue
(complex of callose + aniline blue is fluorescing with green color); chlorophyll auto fluorescence is red. The diagrams of
callose fluorescence intensity (green lower line) and chlorophyll auto fluorescence (red upper line) are presented on B (air
leaf) and T’ (submerged leaf ). Ordinate — fluorescence intensity, relative units. Abscissa — distance (um), which was scanned
onBandT.
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Puc. 2. Aiarpamu MakcHMaAbHOT yacToTH (y TKCeAsIX) GAroOpereHIii KaA03H (3eAeHa HIDKHS 30Ha) Ta aBTOAIOOpeCHeHItii

xA0podisy (BepXHS UepBOHA 30HA) B 06OAOHKAX TIPOBIAHOTO ITyYKaX HAABOAHOTO AMCTKA (A) Ta B CyAHHAX MPOBIAHOTO

ITy4Ka ITiABOAHOTO AMCTKA (B) , BIATIOBIAHO.

Fig. 2. The diagrams of maximal frequency (in pixels) for callose fluorescence (green lower part) and for auto fluorescence
of chlorophyll (red upper part) are presented on A (for air leaves) and on B (for submerged leavs) correspondingly.
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Taba. 1. InTeHcuBHicTb PArOOpecLieHIii KaA03U y AUCTKax Sagittaria sagittifolia.

Table 1. The intensity of callose fluorescence in Sagittaria sagittifolia leaves.

InTencuBHicTh PparOOpecIeHIiT KAAO3H, BIAH. OA.

TraHuHA/KAITHHHA 060AOHKA

Y HOBITPAHUX AUCTKAX

Y miABOAHHX AMCTKAX

Apakciaabuuii emipepmic (260 ermipepmic mABOAHOTO AUCTKA)

— IepUKAIHAADHA 060AOHKA 5+0,09 76+5,3*
— QHTHUKAiHaAbHA 060AOHKA 102+9,3 133+7,7*
IIpoauxu
— 000AOHKA [IOPH He Bussaeno BiacyTri mpopnxm
— NepUKAIHAABHA 060AOHKA 3AMUKAKOUHX KAITUH Caipn -
— AHTHMKAIHAABHA 060AOHKA 3aMUKAIOYUX KAITUH 10+0,7 -
AbakciaabHUI emiaepmic
— IlepUKAiHaABHA 060AOHKA 30+3,7 80+5,9*
— aHTHKAiHaAbHA 060AOHKA 111+6,1 130+8,7*
TIpoauxu
— 060A0OHKa TTOpU 49+3,8 BiacyTHi mpoauxu
— ImepUKAiHAABHA 000AOHKA 3aMHUKAIOYUX KAITUH 36+3,1 -
— AQHTHKAIHAABHA 0HOAOHKA 3aMUKAOUUX KAITHH 107+17 -
TTanicapunit Mme3odia (uu 1-mit mra
qJOToc:HTesyloqo;l’naIEeHxiMn r[iAlI:OAHOI‘O AMCTKA) 106£11 11710
T'y6uacTtuit Me3odia (au 2-3-if mapu
Q)};TOCHHTesyIOq(cIJ)T ngeHXiMI/I r[iAEoAHoro AI/ICTKa) 23£2,5 37+2,9°
CyAMHM IPOBIAHOTO ITy4Ka 177+11 225+12*

*p<0.05

nikceais (Puc. 2 B; BepxHs uepBoHa wacTuHa
rpadixa).

TaxyM 4MHOM, BCTAaHOBACHO, IO IIPUPOAHE
3aHYpEHHS AHUCTKIB y BOAl, 32 yYMOB fKOIO
MIABOAHI AMCTKH POCTYTb i (yHKI[IOHYIOTD,
BHUKAHKAE AOCTOBipHE IABUIEHHS BiAHOCHOTO
BMICTY KaAO3H y KAITHHAX eIAePMH Ta CYAUH
npoBiAHEX mmyukiB S. sagittifolia. Opaepxasi
AQHI IIOAO IMABHIEHHS BMICTy KaAO3HU
B emiAepMici MABOAHHX AHMCTKIB Ao6pe
Y3TOAXYIOTbCS 3 AAQHHMHU IIPO ITiABUIEHHS
CHHTe3y KaAO3H y CHTOBHAHUX TPYOKax GpaoeMu
mip dac aAudepenmiamii Ta Al crexH, KoAu
KAITMHHI 06OAOHKH BHIDKYIOTh YM THMYACOBO
NPUIMHSAIOTH AIIONAACTHUN BOAHMI TPAHCIIOPT
(McNAIRN 1972; CHEN & Kim 2009; XIiE
& HonG 2011). Lle sip6yBaeTbcst 3aBASKH
3AATHOCTI IIbOTO MOAiCaXapUAY MeEPEITKOAXKATH
TPAHCIIOPTY BOAHHMX PO3YMHIB IIO aIIOIAACTY,
3MIHIOBAaTH €AACTHYHICTD Ta IIBUAKICTD PO3TATY

KAITUHHHMX 060AOHOK, a TAKOXK 3aBASKH IIBUAKIH
B3aEMOAIl  KAAO30-CHHTETa3W i3 BIABHHUMU
ioHaMHU KaAbliilo, IO 3MiHIOIOTh KOHQOpPMAIIiIo
6irka Ta crpusioTh foro axrusauii (KAUss &
JEBLICK 1991).

Mu BBaxkaeMO, M0 HAsSBHICTD BEAHKOIL
KIAPKOCTi KAaAO3M B eiAepMici IABOAHMX
AMCTKIiB € CTPYKTYPHO-QYHKIIIOHAABHOIO
O3HAKOIO SIK AAS 30epeXXeHHS OITHMAABHOTO
TYpropy MmABOAHHX KAITHH, TaK i iHriOyBaHHI
aloOIAACTHOTO  BOAHOTO  TPAHCIOPTY IO
emipepmicy, 1mo o6epira€ MiABOAHI AMICTKU Bip
IIPOHUKHEHHS BOAU i3 OTOYYIOUOTO BOAHOTO
CepeAOBHIIA BCEPEAUHY KAITHHH, TaK i 3 KAITUH
y BOAHe cepepoBume. Kpim 1poro, Bipomo,
[0 KAAO3a eMAePMAABHHMX KAITHH 3aXHIIAE
IIOBEPXHIO OpraHiB Bip NMPOHMKHEHHS MeTaAiB
Ta Ail MaroreHis, [0 6on BCTAaHOBAEHO Ha
KAITUHAX  KOpPE€HiB  CyXOAOABPHMX  POCAMH
(HOFMANN et al. 2010; KrRzEstowska 2011),
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a TakoXX 30IABIIYE €AACTHYHICTD Ta THYYKICTH
AmcTkiB i cre6ea (PARRE & GEITMANN 2005).

Bpaxosyroun BHUIIle3a3HAYEHI AaHi
AiTeparypu Ta pe3yAbTaTH HAIINX
eKCIIEPUMEHTIB  MOXXHA  IPHUITYCTUTH, IO
MABUIIEHUM BMICT KaAO3M Yy eIipepMici
ABOAHHIX AMCTKIB 30iABIIYE IX €AQCTHUUHICTD Y
BOAL Ta CIIpUSA€E ONTHUMAABHIN >XUTTE3AATHOCTI
MABOAHMX OPTaHIB IIA AI€I0 CHABHMX TeYid
BOAM Ta ii Tucky. IIuTaHHs mpo KAiTuHHI Ta
MOAEKYASIPHI MEXaHi3MH IOCHA€HOTO CHHTE3y
KAAO3M B EIAEPMICi Ta CyAMHAaX IPOBIAHMX
Iy 4KiB MiABOAHUX AWCTKIB riapodiris
AMIIAETHCS BIAKDHTHM.
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COMPARATIVE STUDY OF CALLOSE IN SAGITIARIA SAGITTIFOLIA L. SUBMERGED AND AERIAL
LEAVES

OLENA M. NEDUKHA

Abstract. The localization and relative content of callose in Sagittaria sagittifolia L. cell walls of epidermis, mesophyll and

vessels of submerged and air leaves in vegetative phase of growth have been investigated with laser confocal microscopy.

The reliable increase of callose content in cell walls of epidermis and vessels of submerged leaves was confirmed in

comparison with those in aerial leaves. The revealed peculiarities in callose distribution in cell walls are caused by physico-

ecological peculiarities of environment.

Key words: Sagittaria sagittifolia, callose, air and submerged leaves

M.G. Kholodny Institute of Botany of NAS Ukraine, 2 Tereschenkivska str,, Kiev 01601, Ukraine; onedukha@hotmail.com
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YYACTb MOHOAITHIHIB Y IPUPOAHII AAAITTAIIIE
TRAPA NATANS L. AO BOAHOT'O CEPEAOBHIIIA

OAEHA M. HEAYXA

Amnoranis. [JuToxiMiYHIM MeTOAOM BUBYEHA AOKAAI3aIlisl Ta pO3MOAIA MOHOAIrHiHIB (cupHHriAy Ta I‘BaﬂI.II/IAy) Y KAITHHHUX

o6oAoHKaX emipepMicy, OTOCHHTE3YI0YOT TAPEHXIMH Ta CYAMH IIPOBIAHUX ITYUKiB [TAABAIOYNX Ta TABOAHUX AUCTKIB Trapa

natans L. (BopsiHOTO ropixa) y dasi BeretaTHBHOrO pocty. BcTaHOBAeH! BIAMIHHOCT] y po3moaiai Ta BmicTi ckaap0oBuX

AirHIHY y KAITHHHIX 060AOHKAX AOCAIAKYBAHMX TKAHUH BKa3YIOTh Ha AUQEPEHIiaAbHUI CHHTE3 CHPUHTIIAY Ta IBASIIHAY,

SAKAN o6yMOBAeHm71 AuQepeHIalliclo KAITUH, BOAHUM CepeAOBUIeM Ta BUXOAOM AMCTKIB i3 Boau Ha nosirps. IToxasana

[O3UTHMBHA KOPEASILIisi MDK BMICTOM CHPHHIIAY ¥ KAITUHHUX 06OAOHKAX, CIiBBIAHOIIEHHSIM CHPHHIIA/TBASIIMA Ta MicIieM

3POCTAHHS AMCTKIB (y BOAI UM Hap BOAOIO).

Karouosi caoBa: Trapa natans, AirHiH, CHPHHTIA, TBasIIUA, TIAABAIOY Ta IMTABOAHI AUCTKU

Tncmumym 6omanixu in. M.IT Xoaoonozo HAH Yipainu, sya. Tepewsenxiscoka, 2, Kuis, 01601, Yipaina; onedukha@hotmail.com

Beryn

Airnin - PpO3raAy>keHumn
apOMATHYHUX CIOHUPTiB, SAKHI pa3oM i3
reMilleAIOAO3aMH ~ Ta  TIEKTHHOM  Ale 5K
KAEHCTEPHUI MAaTPUKC AAS  MIiKpodiOpua
neaoao3n. AirHiH = 3abesmedye  MeXaHiuHY
MIlIHICTP TKAaHMH Ta OpTaHiB, HEMpPOXiAHICTbh
BOAM Ta BOAHHMX PpO3YHMHIB Yepe3 KAITHHHI
00OAOHKM CYAHH IIPOBIAHMX IIy4KiB, IO
POOHTb TpaxeiAM 3AATHHMU TPAHCIOPTYBATU
BOAYy Ta BOAHI DO3YMHM Ha BEAMKi BiACTaHi.
KpiM TOro, AirHiH 3axuijae TNPOTOIAACT
KAITUHU BiA BTOPTHEHHs IIaTOreHiB. AirHin
€ TOXiAHMM aMiHOKHCAOTH {eHiraAaHiHy, i
[PEACTaBAsIE COOOI0 KOMIIAEKC MOHOAITHOAIB
(q)eHiAnponaHo'iAiB), SKi  YyTBOPIOIOTBCA i3
p-riapokcudeniropux  (hydroxyphenyl, H),
reasimaoBux (guaiacyl, G) Ta cupuHriaosux
(syringyl, S) ckaapoBux (FREUDENBERG &
NEISH 1968; ADLER 1977), m0 BKAIOHYAIOTHCA
Y MOAIMEPH3ALIi0 AiTHIHY i Pi3HATHCA CTyTIeHEM
mertokcuaoBanus (LEISOLA et al. 2012). Cxaap,
BMICT Ta MOAEKYASPHA Maca AirHiHy 3aAeXXaTb
BiA BHAY, MOAOXKEHHSI cTeOeA UM AMCTKIB Ha
MaroHi, Ta Bip MOAOXXEHHS KAITMHM Yy TKaHHHI.
3'eAHAHHS MDK Me30MEPHHMH PAAMKAABHUMH
MOHOMepaMU BipOyBAaeTbCsI ABOMA THIIAMHU

noAimep

© The Author(s), 2014

3B’s3KiB: apis-aakia-B-O-4 edipuux ta C-C-
sp’sa3kiB (JOSELEAU & RUEL 1997). Tounwmit
MeXaHi3M, AKMH  KOHTPOAIOE  YTBOPEHH:
MOHOAITHIHIB y 6ionoaimepi (airmini) pocamn
uesiaomuit (KUKKOLA et al. 2003).
CupuHIiAOBUI MOHOAITHIiH B OCHOBHOMY
BXOAHMTDb AO CKAAAYy AiTHiHY KBITKOBHX POCAHH
Ta TPaB SHUCTUX CIOPOBUX pocAuH (i3 popuHu
ceAarineAoBi), Toal sk riapoxcudenirosuit (H)
ta rBasimaoBuit (G) MOHOAITHIHM BXOAATH
AO CKAQAy AirHiHy 6ararbOX CYAMHHHX POCAUH
(WeNG et al. 2010). Y roaoHaciHHUX AirHiH
Aepesunu 36aragenuit G ta H opaunmsamu. Y
IIOKPUTOHACIHHUX CKAAA AirHIHY MiHA€TbCA B
33AEXKHOCTI Bip BHAY, TKAHMHH Ta KAITHHH. Tax
y kaiTuHax $ibpHa i mapeHxiMu cTebAa AITHIH B
OCHOBHOMY MiCTHTb CHPHUHTiAOBHII MOHOAITHiH,
TOAL SK KAITHHHI OOOAOHKH TpaXeaAbHHX
€AeMeHTiB Ta KCHMAeMH — TBasIIMAOBUM
moHoAirnin (WENG et al. 2008, 2010). Airnin
ABOAOABHHX POCAMH 4YaCTillle CKAAAAETHCS
i3 G rta S crkaapoBuX, i Ayxe Maao MicTure H
¢eHiATIpomaHOiAiB. Y 6iABIIOCTI OAHOAOABHHX
y airHiHi € G Ta S oAMHUIN, BMIiCT SKHX Maibke
OAHAKOBHI, BOHH TaKOXX MOXYTb MICTUTH H
H opununi (BAUCHER et al. 1998). Iuranus
I[OAO HAasABHOCTI, CIIBBIAHOIIEHHS Ta POAi
(QEeHIATIPOIIAHOIAIB Y KAITMHHHUX O06OAOHKAX
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AMCTKiB TiApPOQITIB AMIIAETBCA  BiAKPUTHM.
Metoo poboTu 6YyAO AOCAIAKEHHS BMIicTy
i PO3IMOAIAY CKAAAOBHMX AirHiHY y KAITHHHEX
060AOHKAX IIAQBAIOYMX 1 MIABOAHMX AMCTKIB
BOASIHOTO ropixa.

Marepiaan i MeTOAM AOCAIAKEHD

OG6’exToM AOCAiAKEHHS OyAM MAaBaro4i Ta
mipBoaHi auctku Trapa natans L., ki sakiHguan
PICT pO3TAroM Ta poCAM Ha OAHAKOBIN TAMOHHI
(a0 1 mMeTpa). AucTku pocaun 36upasn y yepBHi
Ha Gepesi Pycanichkoro xamaay (aiBumit 6eper
Aninpa B Kuesi). Aas ananisy 6pasu npupoHHi
(mipBOAHI) Ta nepudepiliHi IAaBalOYi AMCTKH,
mo ¢opMyBaAu pO3eTKy. AAS AOCAIAKeHD
BUPi3aAM CEPEeAHMHHY YaCTHHY IIAACTHHKH
posmipom =10x1S mm (Ha Biapaai 4-S MM Bip
Kpaio) y TAAQBAIOYUX AWMCTKiB; y pO3CideHHxX
MIABOAHHX AWCTKIiB Opaam Bippisku 10-15 MM
AOBXHHOIO IO CEPEeAMHI TOAKOBMAHOI YaCTKHU
(B ocHOBI AMCTKa). AASL BUSBAGHHS CKAAAOBHX
AirHiHy (CMpUHriAy Ta rBasiIMAY) 3aCTOCOBYBaAH
OUTOXIMIYHKI MeTOp  (papOyBaHHSI  OKHMBHX
tkaHuH 0,25% posunHOM 2-amiHoeTHAedipy
audenian  kapbonosoi  kucaotu  (DPBA,
diphenilboric acid-2 feniethyl ester, Sigma)
3riAHO cTaHAapTHOro mnpotokoay (Wuyts et
al. 2006). TTodapboBani BiApi3KHM AMCTKOBHX
IIAACTUHOK PEeTEeAbHO IPOMHMBAAU POCPaTHUM
6ypepom (pH 7,2), aodixcosysaan 1% ITDA na
IAEHTUYHOMY 6y<1)epi 1 BUBYAAU 32 AOIIOMOTIOIO
AasepHOTO cKaHylodoro mikpockoma (LSM S
Pascal, Carl Zeiss, Germany).

Buspaennsa CHPHUHTIAY IIPOBOAMAH
3  BUKODHCTAaHHSIM  AQ3€pHOTO  KAaHAAY,
npu  30yaxenHi csitaa  340-380 HM Ta
npormyckanHi - 430 HM;  BUSABAEHHA

rBasiay  — npu 36yaxeHuni  450-490 um
Ta mnpomyckaHi 520 HM, BipTIOBipAHO. AAd
AOCAIAKEHHSI aBTOAIOMiHeCIIeHIi XAOpodiAiB
BUKOPHCTOBYBAAU Aa3ep 3a AOBXHMHH XBHA
30yaxkeHHst 520 HM i xBuai emicil — 662 HM.
Kommaexc DPBA + cupunria ¢ayopecriroBas
CHHIM KoAbOpoM, kommaekc DPBA + raasiua
— 3€AeHMM, ABTOAIOMIiHeCIIeHIIisI xaopodiay —
JepBOHUM KOABOPOM, BiATIOBiAHO.

3a  aomomororo  mporpamm  'Pascal”
IIPOBOAMAM BM3HA4YeHHs BIiAHOCHOTO BMICTYy
CHPHHTIAY Ta IBasILIUAY B KAITHHHHUX O6OAOHKAX
AUCTKiB. AASL CTaTHCTHYHOI OOpOOKM AQHHX
OpaAu TP POCAHHH, 3 KOXHOI POCAUHU OpaAu
II0 TPH TAABAIOYHUX i TPH NMPUAOHHHX AMCTKH;

Yy KOXHOMY AMCTKYy AOCAipXyBaam mo 30-40
KAITHH eIiAepPMICY, CTIABKHU 5K KAITHH Me30Qiay,
Ta 10 7-15 KAITMH CyAMH i3 IPOBIAHOTO ITyYKa.
bBioaoriyHa MOBTOPHICTb TPHOXKpPATHA.

Pe3yabraTH Ta iX 06roBOpeHH

ITragaroui AUCKU. Iuroximivamit
aHAAI3 AOKaAisalil CHPMHIIAYy Ta TIBasIMAY
Yy TKaHMHAX IIAQBAIOYMX AMCTKIB BOASHOTO
ropixy IOKa3aB, O AOCAIAXKYBaHI MOHOAITHIAK
BUSIBASIAUCh ¥ IEPUKAIHAABHMX OOOAOHKAX
BEPXHBOI Ta HIDKHBOI eIipepMH, B 06OAOHKAX
maAicapHol Ta ry6vacTol mapeHXiMH, a TaKOX
B O0OOAOHKaxX CyAMH IIPOBIAHMX IIy4KiB
(Puc. 1 A, B). Komnaekc cupunria + DPBA
¢AyopecrifoBaB CHHIM KOABOPOM, W0 AOOpe
BUAHO B IEPUKAIHAABHHX OOOAOHKaxX 000X
eImiAepM, TOAL K KommaeKc reasnua + DPBA —
dAyopecIiitoBaB ACKPaBO 3EAEHHUM KOAbOPOM,
0 MOXKHA 0auuTH B OOOAOHKAX Me30diay.
HeobxipHo  BipMiTHTH, IO AOCAIAXYBaHI
MOHOAITHIAM B aQHTHUKAIHAABHHX OOGOAOHKAX
BepxHbOI ermipepMu OIABIIOCTI KAITHH OyAm
BIACYTHI a60 5K MiCTHAM AMIIe CAIAOBI KiABKOCTI,
Ile CTOCYETbCS i IBAaslUAy B aHTUKAIHAABHUX
000AOHKAX HIDKHBOI emipepMu. Bukopucranus
nporpamu "Pascal” AAs KiApKicHOrO BuUMIpY
BMIiCTy MOHOAITHIHIB II0Ka3aA0, IO BiAHOCHUI
BMICT CHPHUHIIAY Ta TIBasLMAy BIAPI3HABCA B
060A0HKaxX AOCAipAKYBanuX TKanuH (Taba. 1):
HafiBUL|i 3HAYeHHS OYAHM y IIEepUKAIHAABHHX
000AOHKAX BepXHBOI emiaepMu Ta y cyauHax. ITo
BEAMYMHi BiAHOIIEHHS CHUPUHTIAYy AO TIBasIIHAY
(S/G) xaiTuHE pO3MIIyIOTBCS B HACTYITHOMY
TIOPSAAKY: MePUKAIHAABHI 060A0HKH
AAAKCIAaABPHOTO  eipepMicy > IepHKAIHAABHI
060rOHKH  abakciaabHOro  emipepmicy >
IapeHxiMa > CyAUHH.

Bcranosaeno, i1 () MaKCHMaAbHA
IHTEeHCUBHICTD PAyOpeclieHIlii CHUPHHTIAY B
emipepMi Ta TPOBIAHMX IIy4YKaX CTaHOBHAQ
250000 mikceais (Puc. 2 A; cuHs, BepxHA
YaCTHHA AlarpaMu), MAKCHMAABHA IHTeHCUBHICTD
dayopecuennii rpasmmay crasosmaa 300000
mikceais (Puc. 2 A; 3eAeHa, HWKHS 4aCTHHA
Alarpamm), MaKCMMaAbHa IHT€HCHBHICTb
aBrodayopecrieHnii xAopo¢isiB B KAiTHHAX
me30diay cranosuaa 400000 nikceais (uepBona,
cepeaHst yacTHHA Alarpamu, Puc. 2 A).

ITidso0ui Aucmku. LluToxiMiune
AOCAIAYKEHHSI CKAAQAOBHUX AirHIHY Yy KAITMHHHX
00OAOHKAX THABOAHHX AHCTKIB  BOASIHOTO
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Puc. 1. 3pisu maasatounx (A, B) Ta mipsoannx auctkis (B, T') Trapa natans nicas inxy6anii y posauni 2-aminoernaedipy
audenia xapbonosoi kucaoru (DPBA). Kommaexc DPBA + cupuHTiaA y KAiTMHHEX 060AOHKaX (ayopecriioe cHHIM
koabopoM (A, B); xommaexc DPBA + reasuma ¢payopecniioe seaennm koabopoM (A, B, B); arodayopecrentis xaopodiay
Ma€ YepBOHHM KOAID.

Fig. 1. The sections of Trapa natans swimming (A, B) and submerged (B, I') leaves after incubation with diphenilboric
acid-2 feniethyl ester, DPBA. Complex of DPBA + syringyl in cell walls is fluoresced by blue color (A, B); complex of DPBA

+ quaiacyl is fluoresced by green color (A, B, B); chlorophyll auto fluorescence is red.

ropixa IIOKa3aAo, IO KAITUHU emipepMicy
BCix mapiB $POTOCHHTE3yI04ol MapeHXiMH Ta
CYAMH HpPOBIAHMX ITy4KiB MiCTHAM CHPUHTIA
Ta TIBasIMA, SIKi QAyOpecIiloBaAM BiATIOBIAHO
cuHiM Ta 3eaeHmM koabopom (Puc. 1 B, T).
Bcranosaeno, mo  BmicT  rBasmmay  y
AOCAIAXKYBAaHUX KAITHHaX 6yB BUIIUM, HDK
cupunriay (Ta6a. 1). Tlo BeAmunHi BigAHOmEHHS
S/G KAITMHE pO3MIIIYIOTBCS B HACTYIHOMY
HOPSIAKY: TIePUKAIHAABHI OOOAOHKH ermipepMicy
> (OTOCHHTe3yl0Ya IIapeHXiMa > CyAUHH >

AHTUKAIHAABHI 0OOAOHKH €eIliAepMicy.
Bcranosaeno, o MaKCHMaAbHa
inTeHCUBHICTD  (AyOpecHeHNii CUpUHTiAy B
emipepMi Ta IPOBIAHMX ITydKaX CTAaHOBHAQ
200000 mikceais (Puc. 2 B: cuns, sepxus
YJaCTHHA AiarpaMu) , MAKCIMAaABbHA IHTEHCUBHICTD
¢ayopecriennii reasnmay craHosuaa 150000
nikceais (Puc. 2 B: 3eaeHa, HIKHS 4acTHHA
Alarpamm), MaKCMMaAbHa IHTEHCUBHICTh
aBrodayopecrieHnii xaopo¢iariB y KaiTHHaAX
me30diay cranosraa 400000 mikceais (depBoHa,



340 MODERN PHYTOMORPHOLOGY 6 (2014)

Abzolute Frequency Ch2-T1
250000 A

200000
150000
100000
50000
i}

1] &0 100 150 200 250
Intensity

Masimum frequency is 252977 at Intensity = 1
Walues found from Minimum = 0 ta b aximum = 246

Absolute Frequency Ch1-T2
400000

300000
200000
100000

0

1] &0 100 160 200 250
Intensity

Masimum frequency is 427826 at Intensity = 0
Walues found from Minimum = 0 ta M aximum = 235

Abzolute Frequency Ch2-T2
300000
200000
100000 :{i
]
] 50 100 150 200 250
Intengity
Masimum frequency is 372081 at Intengity =1 .
Yalues found from Minimum = 0 to Maximum = 72 .
Abzolute Frequency Ch2-T1 B
200000
150000 I
100000
50000
1]
0 50 100 150 200 250
Intensity
M aximum frequency is 210845 at Intensity = 19
Yalues found from binimum =13 to Maximum = 206 .
Abzolute Frequency Ch1-T2
400000
300000
200000
100000
0 L
0 50 100 160 200 250
Intensity
I asimum frequency iz 440229 at Intensity = 19
Yalues found from Minimum = 13 to Maximum = 255
Abszolute Frequency Ch2-T2
150000 I
100000
50000
]
0 50 100 180 200 250
Intensity
I aximum frequency iz TE3285 at Intensity = 19
Walues found from Minimum =19 to Masimum = 2565 .

Prc. 2. Alarpamu MakcHMaAbHOT YacToTH (y TiKCeAsIX) $pAyopecIieHttii CHpHHTiAY (BepXHS CHHS YaCTHHA AlArPaMIL), TBASITHAY
(HWKHA 3eAeHA YACTHHA AlarpaM) Ta aBTOdAyOpecHeHIii XAopodisy (cepeAHs YepBOHA YaCTHHA Alarpamu) B 060AOHKAX
emiaepMI Ta Me30(iAy maaBarouoro AUCTKa (A) Ta B emipepMi i KAITHHAX pOTOCHHTeS3YIOUOi TapeHXiMH TABOAHOTO AUCTKA
(B), BiTIOBiAHO.

Fig. 2. The diagrams of maximal frequency (in pixels) for syringyl fluorescence (blue upper part), for quaiacyl fluorescence
(green lower upper part) and for autofluorescence of chlorophyll (red middle part) are presented for swimming leaf on and
on A and for submerged leaf on B, correspondingly.
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Ta6A. 1. InTeHcHBHICTD PpAyOpeCIieHIIil CHPHHTIAY Ta IBasIiUAY B AUCTKAX Trapa natans.
Table 1. The intensity of syringyl and quaiacyl fluorescence in Trapa natans leaves.
Avcrox/Taniia/o6oronia InTencuBHICTD GAyOpeCIeHIIil CKAAAOBOI AirHiHY, BiAH. 0A.  Bj AHOIJ_I.EHHSI
CHPHUHTIAY TBasILIUAY CHpHHTiA/ TBASTIHA
ITaaBaroumit AuCTOK
Emipaepma, Bepxus:
- epHKAIHAABHA 06-Ka 225+21 230£17 0,98
- aHTUKAIHAABHA 06-Ka 0 0 0
TMaaicapa 40+1,9 73+4,7 0,54
T'y6uacruit Me30dia 30+2,1 69+3,5 0,43
Emnipepma, HiokHs:
- epHUKAiHAABHA 06-Ka 53+3,2 96+7,9 0,55
- aHTHUKAIHAAbHA 00-Ka 20+0,9 0 0
CyAUHH IIPOBIAHMX ITy4KiB 100+4,7 241£17 0,41
TTiABOAHMI AMCTOK
Emnipepma:
- epUKAiHAABHA 00-Ka 118+12 155+14 0,76
- aHTHKAiHaAbHA 06-Ka 46%3,8 183£19 0,25
i;ﬁ:ﬁdfap gorocunTesylonol g, ¢ g 11017 0,72
2-4 mapu mapeHxiMu 87+7,1 130+11 0,67
CyAMHM IIPOBIAHUX ITyYKiB 11710 233+1S5 0,51

cepeaHs 9acTuHA Alarpamu, Puc. 2 B).

TakuM YMHOM, NMTOXIMiYHE BUBYEHHS
CKAAQAOBHX AITHiHY, IX AOKAAi3allii Ta BMICT y
AKCTKAX BOASIHOTO TOpiXa I0Ka3aAo fK CIIiAbHI,
TaK 1 BigaMiHHI o3Haku. CIIABPHMMH O3HaKaMU
6yau: 1) HasABHICTb CHPHUHIiAy Ta TBasIHAy
y IAQBAKOYMX Ta IHABOAHHX AHCTKAX, TOOTO
Yy BCiX AMCTKAaX HE3aAeXHO Bip YMOB IXHBOTO
3pOCTaHHS; 2) Maibke OAHAKOBi (HeBHCOKi)
3HayeHHs BipHOMEHHS S/G y KAITHHAX CyAuH
HAABOAHUX Ta ITIABOAHUX AMCTKIB BOASHOIO
ropixa; 3) HapiBumi 3HadeHHS S/G  AAg
ABOX THIIB AMCTKIB OyAM B IE€PUKAIHAABHHX
060AOHKAX emipepMicy; 4) MeBHA MOAAPHICTH
S/G, mo xapakTepHa AAS KOXXHOILO THITY
AVICTKIB.

BiaminuuMu o3Hakamu 6yau: 1) BiacyTHiCTD
AOCAIAXYBaHHMX MOHOAITHIHIB B aHTHUKAIHAADHHUX
000AOHKAX BEepXHBOI eIAepMH ITAAQBAIOYMX
AVICTKIB; 2) BUCOKe BipHomeHHs S/G B
[EePUKAIHAABHUX ~ OOOAOHKAaX  IIAABAIOYHX
AVCTKIiB y IOpPIBHSIHHI i3 TaKMMHU y IABOAHHX
AMCTKaX BOASIHOTO Topixa.

BBaxaroTp, mo i3 36iAbIIeHHSAM BeAMYMHU

BipHOMEHHS &G IOCHAIOETHCS XiMIYHMI Gapep
AASL 3aXHCTY KAITMHH BiA IIPOHHKHEHHS BOAY
Ta imBasii maroremis (MENDEN et al. 2007).
Kpim mporo, Bipomo, mo 1s osmaka (S/G)
BiATIOBiAQ€ 3a MiABUIEHHS MeXaHIYHOI MilJHOCTi
KaiTHHEEX 060A0HOK (CHRISTIERNIN 2006).
BpaxoBylouy, IO AWCTKH, 3aHYpeHi Y BOAY,
IIOCTiMHO 3HAXOASTHCS Y KOHTAKTi 3 OTOUYI0UOI0
BOAHOIO  MIKpOQAOpPOIO Ta  YHCACHHHMH
BOAOPOCTSIMH, a TaKOX Te, IO TaKi AHMCTKH
BUTPUMYIOTb ITOCTIMHMM THCK BOAU Ta AiO XBHAD
(HEAYXA 2011), MOXHa TIPHITYCTHTH, IO 5K
[EPUKAIHAABHI Tak 1 aHTHUKAIHAABHI OOOAOHKH
emipepMicy IABOAHMX  AMCTKIB  BOASIHOTO
ropixa 3aXMIIAIOTh IIOBEPXHIO KAITHH Bip
€K30TeHHOTO BIIAUBY BOAHOIO OTOYEHHS CaMe
PperyasiLi€o CHHTE3y CKAAAOBHX Airiny. TooTo,
IIOCTiliHe BOAHE OTOYEHHS € OAHHUM 3 OCHOBHUX
eK30TeHHUX (aKTOPiB IIABHIEHOrO CHHTE3y
CUPHHIIAY Ta TBasLUAY Y AOCAIAXKYBaHHX
riapoiris.

KpiM Toro, mMm 6aunMo, IO HasBHICTH
CHPHHTIAY Ta IBAsIIUAY,  TAKOX IX BiAHOIIEHHS
Y KAITHHHHX O0OAOHKAxX emipepmicy, Me30¢iay
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Ta CyAMHaX IIPOBIAHUX ITy4KiB nopibHe A0
TaKWUX, SK Ije OIHCAaHO AAS ABOAOABHHX
noxkpuroHacinaux (BAUCHER et al. 1998;
WENG et al. 2008). Mu He BHKAIOYaEMO, IO
KAITHHHI OOOAOHKM BOASIHOTO TOpixa MiCTSTb i
Tpertiit penianpomnanoip (p-riapoxcudenia), mo
HeobxipHO 6yAe AOCAIAUTH iHIMMMH METOAAMH.
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MONOLIGNINS PARTICIPATION IN NATURE ADAPTATION OF TRAPA NATANS L. TO WATER
ENVIRONMENT

OLENA M. NEDUKHA

Abstract. Localization and distribution of monolignins (syringyl and quaiacyl) in Trapa natans L. cell walls of epidermis,

photosynthesizing parenchyma and vessels of swimming and submerged leaves at vegetative phase of growth have been

investigated with laser confocal microscopy. The established differences in lignin ingredients allocation and their content

are indicated on differential synthesis of syringyl and quaiacyl, that possible are connected with cell differentiation, water

environment and leaf passing from water on water surface. Positive correlation between syringyl content in cell walls, the

ratio of syringyl to quaiacyl (S/G) and environment of leaf growth are revealed.

Key words: Trapa natans, lignin, syringyl, quaiacyl, swimming and submerged leaves
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3MIHU MEMBPAHHOI CHCTEMH XAOPOIIAACTIB
AMCTKIB TOPOXY HIA AICIO IHTIBITOPIB
KAPBOAHTIAPA3M (IOHIB MIAI TA ITMHKY)

M.B. BopkA *1 H.O. BIASBChKA

AmnoTanisi. BusHasaau BiauB iHri6iropis kap6oanriapasy, a came ionis Cu®* Ta Zn®* Ha MeMOpPaHHY CHCTEMY XAOPOIIAACTIB

AMCTKIB ropoxy. ITicast 06po6ku AucTkiB ropoxy 250 MxM Cu** a6o 400 MxM Zn?* criocTepiraArcs 3MiHu GYAOBH I'DaH,

HEOAHOPIAHICTb YIIAKOBKM THAAKOIAIB B IPAHAX, IO IIPOSIBASIAOCS Y 30iABIIEHH] MEKTIAAKOIAHIX IIPOMDKKIB 1 TOBIMHHI

IPaHaAbHHX THAQKOIAIB y IOPIBHSHHI 3 KOHTPOAeM. 3MiHa PO3MipiB THAAKOIAIB i rpaH, B 06po6aeHux ionamu Me?* AncTKax,

Moxe 6yTu mos’ssana 3 HakommdenHsM CO, y MeM6pani. AaHi po60TH AO3BOASIOTH TIPHITYCTHTH, IO KapboaHTispasa

BiAIPa€ CTPYKTYPHY POAb.

KarouoBi caoBa: Pisum sativum, rpaHu, THAAKOIAM, XAOPOIIAACTH, p OTOCHHTETUIHHUI arapar, iHribitopu, kapboanriapasa,

6ixapOoHar

Incmumym 6omanixu im. M.IT Xorodnozo, sya. Tepewjenxiscoka, 2, Kuis, 01601, Yipaina; * marinavodka@yandex.ru

Bceryn

Tuaakoipu MicTaTh Kap6oanriapasy (KA) —
depMenT, AKull KaTaAi3ye peakijilo yTBOpeHHs
bikapboHary Ta obepHeHy peakuilo #Oro
aeripparanii. Cepep pocaunnux KA HaiimeHID
BHUBYEHVMH  3aAMINAIOTBCSA  CTPOMAABHI 1
TUAAKOIAHI pOpMU PpepMEHTY, AOKAAI30BaHi Ha
BHYTPIIIHIX MeMOpPaHAX XAOPOIIAACTIB KAITHH
me3odiay amctka (RUDENKO et al. 2007).
Biaomo, mo axrtuBHicTe KA mnpursidyerncs
iomamu TM (LioNETTO et al. 2012), ix
BauB Ha KA pocamH a0 TemepimmubOro
Yacy CHCTeMaTHYHO He AOCAipXKyBaBca. Y
3B'A3KY 3 LjUM, OAHI€IO 3 IiAell AaHOI poboru
6yA0 BUBYEHHA Ail iOHIB Mial I IMHKY Ha
YABTPACTPYKTYPY XAOPOIIAACTIB FOPOXY.

Marepiaau i MeTOAM AOCAIAKEHD

Y AOCAipAX  BHUKOPHCTOBYBAAM  AWCTS
14-p060Bux mpopoctkiB  Pisum sativum L.
(copr '"Yaadoscoxuii 10"). 3pisami aucrosi
MMAQCTUHKM rOpOXy Homimaau y vamku Ilerpi,
HanoBHeHi puctuasToM, 250 MxM CuSO, abo

© The Author(s), 2014

400 MxM ZnCl,, Ha 2,5 A06u npu Temmeparypi
22°C i ocsitaeHOCTi 15 MKMOAb KBaHTiB/
M*-c. YABTPATOHKI 3pi3d KAITMH OTpUMyBaAu
32  AOIOMOrol  yaprpamikporoma LKB-V
(LKB, IlIsenis). Ilpemapatu AocaipxyBaau i
¢$ororpadysasu 3a AOMOMOTOIO TPAHCMiCITHOTO
eaekTpoHHOTO Mikpockomna JEM-1300 (JEOL,
Snowuis).

Pe3yabTarH Ta ix 06roBopeHHs

Ha Puc. 1 mpeacTaBaeHi eAeKTPOHHI
Mikpodororpadii 3pisiB ¢$parmeHTiB
XAOPOIIAACTIB TOpOXy. Y 3paskaX AHCTKiB

koHTpoAsbHOro Bapianty (Puc. 1 a) witko
BUAIASIIOTBCSL OKpeMi TI'PaHH, IAACTOTAOOYAH,
THAAKOIAU cTpoMu. IIpu BeankoMy 30iAbImeHHI
BUAHO IHTaKTHy TIpaHy, fKa CKAAAQ€ETbCS 3
42 THAAKOIAIB, Bip KIHI[EBHX AIASTHOK SIKHUX
BIAXOASITh THAAKOIAM CTPOMH (PI/IC. 1 6). ITip
aiero Cu**, sx BupHO 3 Puc. 1 B Ta I, TOBIMHA
THAQKOIAIB I'PaH 1 IIMPHHA MIKXTHAAKOIAHHX
IPOMDKKIB 30iapmryBaracs Ha 11% i 10%,
BIALIOBIAHO, IpH  30epeXxeHHi  3araAbHOI
CTPYKTYypH TpaH i PIiBHOMIpHOI YIIaKOBKH
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THAAKOIAIB B rpaHax. [Ilicas  o6pobku
xaoporiaactis iomamu Zn** (Puc. 1 a, e)
CIIOCTepirasacs HEOAHOPIAHICTD  YIIAaKOBKH
THAAKOIAIB TIpaH, 3MiHa OYAOBH TIpaH, IO
MPOSBASIAACA B POSMIMPEHHI MIKTHAAKOIAHMX
mpoMbKKiB Ha 14%, TOBImMHA THAAKOIAIB
rpaH TakoX 30iAbIIyBaAacsi B IOPIBHSHHI 3
koHTpoAeM Ha 18%. EdexT IMHKY BHSIBHBCS
OiABLI BUPa3HUM, HIK ePeKT MiAl.

3mina posmipiB THAaKOIAIB i rpaH, B
06pobaennx ionamu Me?* ancrkax, moxe 6yTu
nop’s3ana 3 HakommdeHHaM CO, y Mem6pani.
IIpeacTaBACHI HaMU eKCIIEPHMEHTAAbHI AaHi
AO3BOASIIOTb  BUCAOBUTH IIPUITyI€HHS IIPO
ydacTp KapboaHriapasu B opraHizaunii Ta

MIATPUMI iIHTAKTHOCTI MEMOPAHHOI CTPYKTYpH
IpaH XAOpPOIAACTiB, a Takox, mo KA Biairpae
CTPYKTYPHY POAb.
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THE CHANGES IN THE CHLOROPLAST MEMBRANES OF PEA LEAVES UNDER THE INFLUENCE OF
CARBONIC ANHYDRASE INHIBITORS (IONS OF COPPER AND ZINC)

MV. Vopka * & N.O. BiLyavs'ka

Abstract. The effects of carbonic anhydrase inhibitors, such asions Cu** and Zn**, on the membrane system of chloroplasts

in pea leaves were investigated. After treatment of pea leaves with 250 mM Cu** or 400 mM Zn?* we observed changes in

the granal structure and compactness of the thylakoids in granae. It was shown that the thickness of granal thylakoids and

the interspace between thylakoids increased comparing to control. Changes of the size and structure of thylakoids and

granae in treated leaves may be associated with the enhanced accumulation of CO, in the membrane. It is suggested that

the carbonic anhydrase may also play a structural role in chloroplast granae.

Key words: Pisum sativum, carbonic anhydrase, bicarbonate, chloroplast, grana, inhibitors, thylakoid

M.G.Kholodhy Institute of Botany, NAS of Ukraine, Tereshenkiska str. 2, 01601 Kyiv, Ukraine; * marinavodka@yandex.ru

< Puc. 1. YABTPaCTpyKTypa AHCTKIiB TOPOXy: a, 6 — KOHTPOAB; B, I — 06pobka Cu*'; A, e — 06pobka Zn**. ' — rpaHa;
I1a — maacrorao6yam; TT — Traaxoipu rpary; TC — THAQKOIAU CTPOMH.

«Fig. 1. The ultrastructure of chloroplast in pea leaves: a, 6 — control; B, r — treated by Cu*’; a, e — treated by Zn**. T - grana;
I1a - plastoglobule; TT - thylakoids of grana; TC - thylakoids of stroma.
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TTOPIBHSIABHU MOP®OMETPUIHUIT AHAAI3
POCAMH COPTO AAEIICBKOTO 3A YMOB POCTY
HA CYBCTPATAX IIOPOAHOTO BIABAAY 3
AOAABAHHSM HETPAAULIITHUX AOBPUB

3orsaHA M. BEmAE# ¥, CTENAH B. BENAEH 2, Boaopumur 1. BApaHOB !, Oabra I. TEPEK

Amnoranis. Busnaueno Ta npoaHaAisoBaHo Mop$OMeTpUHi NOKa3HUKY pocauH Sorghum halepense (L.) Pers. Bcranosaeno

IO3UTHBHHUIT BIAUB HETPAAMIIMHIX AOOPUB Ha MOP$OMETPUUHI IIOKA3HUKH POCAMH IPH POCTi Ha CybCTpaTax HOPOAHOTO

BiABaAy BYTiAbHUX IIAXT.

Karouosi caoBa: Sorghum halepense, MIOPOAHI BiABaAH, HETPAAMIIIHHI A06PI/IBa

I Avsiscokuii  Hayionarvnutl ynisepcumem imeni lsana Qpanka, eyr. Ipywescokozo, 4, Avsis, 79005, Ykpaina;

* zirka_blb2@ukr.net

? Incmumym exonozii Kapnam HAH Ykpainu, eys. Cmedanuka, 11, Avsis, 79005, Yipaina

OpHUM i3 AleBHX i €KOHOMIYHO
BUTIAHUX IIASIXiB peBiTaaizanii
TeXHOT€HHO AEBAaCTOBAaHMX TEPUTOpPiH €

iropexyabruBanis. fka mepesbadae mipGip
CTIMKHX BUAIB POCAMH AO €KOTOIIY MOPYIIEHHUX
TEPUTOPiil, YMOBHM IIOCaAKH 1 AOTASA 3a
HacapKeHHSIMU, SIKIi BKAIOYAIOTbh 1 3aXxoAd i3
ix MiAXUBAeHHS. Y HAlMX poOOTaxX OAHHMHU
i3 MEepCIeKTUBHMX Ha IOYaTKOBHX €Tarax
OHTOT€HEe3y BHUSABHAMCA POCAUHH POAUHH
3AAKOBHX, a came copro aaenceke (Sorghum
halepense (L.) Pers.), ske Mae MHPOKy
€KOAOTIYHY aMIIAITYAy AO eKCTpeMaAbHHX
YMOB CyOCTpAaTiB TeXHOT€HHOTO MOXOAKEHHSI.
Ha cporoani 6arato HayKOBIiB IIPOIIOHYIOTH
AASL  TIOKpalleHHS  POCTy  POCAMH  Ha
BiABaAaX BHUKOPMCTOBYBaTH SK TpPaAMIIiMHI
Tak 1 HeTpapunifiai Aob6pusa. Ha Hamy
AYMKY, OAHMMM i3 TaKUX HETPAAULIMHHUX
AOOpHB, siKi MOXHA BHKOPHCTOBYBATH Ha
cybcrpaTax mopoaHoro BipBasy IleHTpaAbHOI
sbarauysasbHoi Pabpuxu (LI3D) e Bipxoan
BHPO6HI/II_ITBa APDKAXIB ApBiBCBKOTO
APDKAKOBOTO 3aBOAY Ta TAAyKOHIT. MeToio
Hamoi poboru Oya0 AOCAIAMTH  3MiHH
MOp$OMETPUIHUX napameTpiB copro

© The Author(s), 2014

AAENICPKOTO  3a POCTYy HAa TEXHOT€HHHMX
CybCTpaTax IIOPOAHOTO BiABAAY i3 AOAABAHHAM
HETPAAULIAHHUX A06pI/IB.

Aas MOAEAIOBaHHS TEXHOT€HHOTO
eAadOTOIly  BHKOPHCTOBYBAAU  CyOCTparH
nopopsoro Biasaay 1I3®. Koaip cy6crparis,
3 AKMX CQOPMOBAHMI BiABaA, € YepBOHHUH

(meperopiaa opoAa 3i 3MiHEHUMU
CTPYKTYPHOTEKCTYPHUMHU 0COBAUBOCTSIMH,
PI3HOMaHITHMX  BIiATIHKIB, o CBIAYHMTD

IIPO CKAAAHI AiToAoriuHi Ta merporpadivsi
[epeTBOpeHHs], sIKi BiAOyBaAmcs y mpoueci
TepMaAbHOTO “Meramopdismy”) i uopHmit
(Hemeperopira TIOPOAR, AASL SIKOT XapaKTepHHIX
NPUPOAHUIT YopHOCipuil koAip). Ao mux
TEXHOTeHHO 3a0pYAHEHHX CyOCTpaTiB AOAABAAU
HeTpaAULINHI A06pI/IBa — TAAQyKOHIT i BiAXOAM
Bnpo6HnuTBa APDKAXKIB (y CITiBBIAHOIIIEHHI
SO r Ha 1000 r cy6crpary BigBaay). Cy6crpar
3MilllyBaAK 3 AOOPUBAMH, BHOCHAU y A€peB sHi
smpkyd 1 BuciBaam  Hacimms  S.  halepense.
AHapizyBaam  MOpPOMETPHYHI  MMOKA3HMKU
120-p060Bux pocaus. KoHTpoaeMm cayrysasu
POCAMHH, 1[0 POCAH Ha TOPi.

Y  pesyAbTaTi IIPOBEAGHHX AOCAiAXKEHD
BCTaHOBAEHO, IIJO NPH AOAABAHHI TAAYKOHITY i
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BIAXOAIB APDKAXKOBOIO 3aBOAY AO Cy6CTpaTiB
[IOPOAHHX BIABaAiB CIIOCTepiraAM 36iAbLIEHHS
SIK MOPPOMETPUYHUX ITOKA3HHUKIB POCAMH, TaK i
KiAbKOCTi HaciHHA B cynBiTTsX. [Tokasano, mo 3a
POCTY POCAHMH Ha CyOCTpaTax BiABaAy iX BUCOTa
30iapmryBasacss Ha 10-14% mpu aopaBaHHI
raaykoHiry, Ha 11-16% mpu AopaBaHHI BiAXOAIB
APDXASKOBOTO Bnpo6HnuTBa. Ilpu aopaBanHI
TAQYKOHITy A0 TIIOpiA TAOImIA  AMCTKOBOI
[IAQCTHHKM POCAMH 30iapmmaacs Ha 2-5%, a
IpU BUKOPHMCTaHHI BIAXOAIB  APIKAXKOBOTO
3aBOAY — Y POCAMH Ha YOPHIiM MOPOAi maoma
AWCTKOBOI IAACTUHKHU 36iablryBasack Ha 13%,
Ha 4epBOHIH — Ha 77% mopiBHAHO i3 BapiaHTaMu

6e3 BHecenHs aobpuB. Ilpum aoaaBanHI
[AQYKOHITY AO CyOCTpaTiB IOPOAHOIO BiABaAy
36iAblIyBaAach KiABKICTh HAcCiHHSA B CyuBITTI
Ha 15-27%, 3a Ail BipAXOAIB  ApiKAKOBOTO
BUPOOHHUITBA KiABKICTh HACIHHS 3pOCTaAd AO
31%, mopiBHAHO i3 POCAMHAMH, SIKi POCAM Ha
cybcrpari 6e3 AOAABaHHS AOOPHB.

Taxum 4YHMHOM, BHKOPUCTOBYBaHi HaMu
HeTpaAULiNHI A06pI/IBa CTUMYAIOBAaAH  SIK
POCTOBi IpoLeCH POCAMH TaK i reHepaTUBHE
PO3MHOXXEHHS 0cobuH, mo ITOKAa3y€ AOLIABHICTD
IX BUKOPUCTAHHS AAS IPUIIBUALIEHHS IIPOLIeCy
«O3€A€HEHHSI»  BiABaAiB i  BIAHOBAEHHS
POCAMHHOTIO IIOKPUBY Ha HHUX.

COMPARATIVE MORPHOMETRIC ANALYSIS OF SORGHUM HALEPENSE PLANTS GROWING ON
SUBSTRATES OF ROCK DUMP WITH ADDITION OF ALTERNATIVE FERTILIZERS

ZORIANA M. BESHLEY ¥, STEPHEN V. BESHLEY %, VLADIMIR 1. BARANOV !, OLGA I. TEREK '

Abstract. Morphometric parameters of Sorghum halepense (L.) Pers. plants were identified and analyzed. The positive

effect of alternative fertilizers on the plants growing on substrates of coal rock dump was established.

Key words: Sorghum halepense, rock dump, alternative fertilizers

! Ivan Franko National University of Lviv, Hrushevsky str. 4, 79005 Lviv, Ukraine; * zirka_blb2@ukr.net
? Institute of Ecology of the Carpathians NAS of Ukraine, Stefanyk str. 11, 79005 Lviv, Ukraine
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YAK 581.63:502.55(203)(477.64)

BIIAMB TPAHCIIOPTHOTI O 3SABPYAHEHH HA
MOP®OAOTTIO TAPO3BUTOK ITAOAOBUX TIA
SAWADAEA BICORNIS (ERYSIPHACEAE) Y MICTI AbBOBI

Oapra I. Kpusa

AHoTanisi. AOCAIAKEHO CTYIHb ypakeHHs AHCTKIB Acer platanoides L. 6OpOIHHCTOPOCSHUMH TI'PHGAMU BHAY

Sawadaea bicornis (Wallr.) Homma y MicTi ABBOBI, y 3aA€XKHOCTI Bip BiACTaHi Bij AOPOTH, Ha SIKill PO3TAIIOBaHi AOCAIAXKEHI

aepeBa. BcranosaeHo, mo Ha BiacTaHi A0 S0 M Bip AOPOTH ITATOAOTIYHMIT iHAEKC, CTYIIiHb PO3BUTKY Xa3MOTeIiiB Ta ix

KIiABKICTDb Ha OAMHHIJIO TIAOI]i IIOBEPXHi AMICTKIB € CYyTTEBO BUIUMH, HiXX Ha BiacTani monap 300 M Bip AoOporm.

Karouosi caoBa: Sawadaea bicornis, Acer platanoides, 6opomHncropocsisi rpi6, xa3MoTeLii, 3a6pyAHeHHS aTMOCYEPHOTO

MOBITPS, MapKu /AbBOBA

Avsiscokuti  Hayionarvnuii  yuisepcumem imeni lsana QOpanka, eyr. Ipywescokozo, 4, m. Awvesis, 79005, Ypaina;

olichka83092@ukr.net

Bcryn
Bopomnucropocsni  rpubu  (poauna
Erysiphaceae) e opmieto 3  Haitbiabm
BOKAMBUX y IIPaKTHYHOMY AacCIeKTi TIpym

QiTomaroreHHUx TrpubiB, SKi CIPUYHHAIOTH
3aXBOPIOBAaHHS KBITKOBUX POCAHMH, BipoMe
mip Ha3BOIO «bopormHucTa poca>.
HariBaxxausimorzo O3HaKOI0 YpakeHHA
POCAMHE  GOPOIIHUCTOPOCSHHMH — IpHOaMu
€, Hacammepep, IPHCYTHICT  biAyBaToro
By THHYACTOTO YK HOPOIIHUCTOrO HAABOTY Ha
ypaxeHux alasHKax. Lli rpubu MaioTh BeAuke
IIPaKTUYHE 3HAYEHHs, OCKIABKU IIapa3UTYIOTh
He AWIIe Ha AUKOPOCAHUX, aA€ 1 Ha KYAbTYPHHUX
Ta OpamXepefHuX pocanHax. Bonu ypaxamoTb
6An3bK0 10 THC. BUAIB SIK APEBHUX i KyIIUCTHX,
Tak 1 TpaB'SIHUX POCAMH-Xa3siiHiB. BiayBara
[IOBOAOKA IIPEACTABASIE COOOI0 aHAMOpPHY
CTAAIl0 PO3BUTKY, IIiCAS SKOI PO3BUBAETHCA
TeaeOMOpdHA cCTapald. AAS AQHOI pOAMHH
XapaKTEePHHUI OCOOAMBHUI THUII IAOAOBHX TiA —
xazMorenii —cpepHyHi 3aKpUTi IMAOAOBI Tira 3
TOBCTOIO 0araToIIapOBOI0 OOOAOHKOI0. AcKH
ceBAOGITYHIKaTHI, PO3IOBCIOAXKYIOTCS
AKTHBHO. 30BHIIIHS 000AOHKA 3aBXAM GOpMyE

© The Author(s), 2014

rigaabHi BIAPOCTKH-IIPUAATKH TPbOX THIIIB.
ITukA po3BUTKY LUX I'PHOIB AOCHTb IIPOCTHIL
(BRaUN 1987; TEAOTA TA IcikOB 1991;
TAPuBOBA 1 AEKOMIIEBA 2005; AEOHTBHEB TA
AKyAOB 2007; YyPaKOB 1 YyPAKOB 2007).
biapmmicTy mpanp CTOCOBHO M€l Ipynu
rpu0iB IIPUCBsIIeH] BUBIEHHIO BUAOBOTO CKAAAY
Ha IIeBHUX TEPUTOPISX, ONMCAHHIO HOBUX BHAIB,
BCTAaHOBAGHHIO  Cy4acHOTO CHCTEMAaTHIHOTO
CTAaTyCy, aAe MAAO TaKuX, siki 6 CTOCYBAAHCDH
exoprorii Ix momupeHHS. AOCAIAXKEHHS Yy
[bOMY HAIpsiMi 6e3II0CepeAHBO IIPOBOASTHCS
noAbchkuME BaeHuME (SUCHARZEWSKA 2009,
2010). 3okpema BiAOMO, IO 32 HECTIPUATAMBOL

€KOAOTIYHOI cuTyanii POCAMHA-Xa3A1H
nepebyBae y  cTpecoBil  cuTyamii i
CTYIiHb ypakeHHI 11  (iTOIaTOreHHUMH

rpubaMu  30iABIIYETBCSA. 3a TAaKMX  YMOB
OOpOMIHUCTOPOCSHI IpUOH piAlle POPMYIOTH
IIAOAOBI TiAa, MOPQOAOTIsl SIKUX TAaKOX 3a3HAE
amia (SUCHARZEWSKA 2009, 2010).
Bopomnucropocssi rpubu
Sawadaea bicornis (Wallr.) Homma Tta S. tulashei
(Fuck) Homma. mapasuTyioTb Ha BUAAX POAY
Acer L. 1i rpuby MmMHPOKO pPO3IOBCIOAXKEHI
mo Bcifi €Bpomi, Asii Ta IliBHiuHil AMepuri
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(BrAUN 1987; TEAIOTA 1989). Takox 11i BUAU €
HOBUMH AASL ABBIBCBKOI 06AACTi 1 BIATIOBIAHO AAST
micra AvoBa (KpuBA 2012). 3a Aiteparypaumu
AQHHMMH, ICHY€ 4diTKa 3aKOHOMIPHICTb MDK
crapiero possutky S. tulashei, mopdoaoriero i
PiBHEM PO3BUTKY IAOAOBHX TiA LIbOTO BHAY Ta
BIACTAHHIO PO3TAallyBaHHS POCAMHHU-Xa3s1HA Bip
popir (SuCHARZEWSKA 2010). Ha Tepuropii
Ykpainu S. tulashei TpamasieTpcst He TaK YacTo
sik S. bicornis. Came TOMy AASL AOCAIAXKEHD OYB
OOpaHMiT OCTaHHIN BUA,.

MeTo!0 HAIIIX AOCAIAYKEHD OYAO BCTAHOBUTH
BIIAMB  TPAHCIIOPTHOTO  3a0pyAHEHHS  Ha
PO3BUTOK i MOpoAOTito TAOAOBUX TiA S. bicornis
y micti ApBoBi. Caip BipMmiruTH, MmO MOAiOHi
AOCAIAKEHHS B YKpaiHi IpOBEeAEHO BIepIle.

Marepiaan i MeTOAM AOCAIAKEHD

MatepianoM AAS AOCAIAKEHD  CAY>KHAHU
BAacHi 30opu AucTKiB Acer platanoides L.
ypaxenux S. bicornis mpoBepeHi y KiHIH
BereramifiHoro mepioay 2013 poky. 36ip
MIKOAOTIYHOTO MaTepiaAy 3AIICHIOBAAH
MapIIpyTHUM METOAOM y HapKax
«IToryasaka», «Crpuiicbkuii>, «3HeCiHHI»
Ta «/\MY9aKiBChbKHI>» MicTa ABBOBa.

TepbapHi 3pasku Oyau 3i6paHi Ha KiABKOX
AIASIHKAX BIACTaHEH Bip OCHOBHHMX MapUIPYTiB
pyxy: Ao SO M, 100 M, 300 M i 6iabue 300
M Bip Aoporu. Ili Biacrami o6rpyHTrOBaHi
AOCAIA>KeHHSIMU Lorenc-Plucinskai &
Byczynska (sa  SucHARZEwskAa  2010),
SKi IIOKa3aAM, IO HaMBMINA KOHIEHTpalis
BHMXAOIIHHX rasiB aBToMoO6iAiB Ha piBai 30% €
Ha Biacrani 30-50 M Bip Aoporw, a Ha BiacTaHI
200 M Bip AOporu piBeHb BUXAOIIHUX Ta3iB
3aMeHIIyeTbcst A0 10%. Touxu Ha BiacTani
monap 300 M Bip AOpIr cAykaTh KOHTPOAEM
(SucHARZEWSKA 2009,2010; SUCHARZEWSKA
etal. 2012).

Kosxen 36ip Braouas 10 (1S) aucris,
BUITAAKOBO BiAiGPaHI/IX 3 KOXHOI POCAHMHH-
xassina. 3ibpaHuil MaTepiaA OIPaLbOBYBAAM

3a 3araAbHONPUNHATOIO METOAMKOIO
(Tearota  1989).  Crymiap  3apaxeHHs
YPaKEHHA  PO3PaXOBYBaBCA  AAS  KOXKHOI

TOYKM BiATIOBiAHO A0 dopmyan McKinney
(DynowsKaA 1994; SUCHARZEWSKA 2010):

R_Z(axb)xlOO%
- N x 4

Ae:

R - crymine 3apaxxeHHs y %;

¥ (axb)x100% — cyma AO6YTKiB, OAepIKAHUX
IIASIXOM MHOXEHH: KiABKOCTi OpPTaHiB POCAUH,
SIKI AOCAIAKYBaAT (a) Ha CTYTIiHb ypaKeHHS (b);
b mosxe HaOyBaTu HacTymHUX 3HaYeHb: 0 — rpub
Ha AMCTKax BipcyTHiH, 1 — po 10% maomi
MIOBEPXHI AMCTKa ypaxkeHa (IiTOMATOreHHUMH
rpubamu, 2 — 11-25%, 3 — 26-50%; 4 — 51-100%;

N - saraabHe 4HCAO 0OCTEXKEHUX AUCTKIB;

4 - HafBMIIMA CTYNiHb 3apakeHHs
BIATIOBIAHO AO IT ITUOAABHOI MIKAAH.

Ha wmacrynnomy erami
CTapilo  possuTKy mapasura  (Teaeomopda
un  aHamopda), KIABKICTb TAOAOBHX  TiA
(sx 3piamx Tak i Hespiamx) Ha 1 cm’ maomi
MOBEPXHI  KOXKHOTO ~ yPa)keHOTO  AMCTKA.
Ilisninte MM BHIAAKOBUM YHHOM OOHpaAu
A€CATb  MOPQOAOTIYHO  3PiAMX  IIAOAOBHX
TiA 1 NPOBOAMAM IX OLIHKY 3a HAaCTYIIHUMH
IapaMeTpaMu:

a) CTrapis pO3BHTKY TNpUAATKIB 32
TpbOXpiBHeBOIO mKaaolo: O —  IAOAOBI
Tiaa 6e3 mpupaTkiB, I - mAopoBi Tiaa i3
caaboposBuHeHnMHU npuparkamy, 11 — maop0Bi
TiAa i3 IOBHICTIO PO3BUHEHUMH NPUAATKAMU;

6) cCTymiHb 3piAOCTI TAOAOBHMX TiA 32
TPHOXPIBHEBOIO MKaAOK: 0 — [AOAOBI TiAa 6e3
ackiB i crop, I — maop0Bi TiAa 3 ackamy, ase 6e3
giTKO cpopMoBaHUX ackocmop, I — maoaoBi Tisa
3 aCKaMH i HOPMaAbHO PO3BUHYTHMH CIIOPaMU;

B) MOp(OAOTiYHA MiHAMBICTb MAOAOBHX TiA
(popma, plameTp).

Taxox 3HayHa yBara INpPHUAIAsIAACE PiBHIO
posBuTKy npuAarkis (SUCHARZEWSKA 2010;
SUCHARZEWSKA et al. 2011,2012).

IpenTudikamito  BHAIB  mpoBoAMAH 3
BUKOPUCTAaHHAM  BIAIIOBIAHMX  BHM3HAYHHKIB
(BrRAUN 1987; TEATOTA 1989).

MH BH3HA4YaAUu

PesyabrarH Ta ix 06roBopeHHs

PesyabraTaMu  IIpOBEAGHHX  AOCAiAXKeHD
npepcTaBaeHi y Taba. 1. 3HaueHHs IIOKA3HHKA
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Taba. 1. Cryninp ypaxeHHst AUCTKIB Acer platanoides rpubamu Sawadaea bicornis, a Takox OCHOBHI MOpPQOAOTiUHi

MOKA3HUKU PO3BUTKY MAOAOBUX TiA 1jux rpubis: 1 — Crpuitchkuit mapk; 2 — mapk 3HeciHHs; 3 — mapk AMYaKiBChKHIL;

4 — napk IToryasiaka; * — 36ip BkAroYae MeHire 15 AMCTKIB (8-14 aucrxis).

Table 1. The degree of infection of Acer platanoides leaves by Sawadaea bicornis fungi, and main morphological
parameters of fruiting bodies of these fungi: 1 — Stryisky park; 2 — Znesinia park; 3 — Lychakivsky park; 4 — Pogulianka

park; * - collection includes less than 15 leaves (8-14 leaves).

Biacranp

ITapamerp A0 S50 M Bip pooporn monap 300 M Bip Aooporu

1 2 3 4 1 2 3 4
Cryninb sapaxenns (y BiacoTkax) 48* 50 40 - 22 26* 25* 23
YacrKa ypaskeHHX AMCTKIB 3 PO3BUHYTOIO
TeaeoMOpdoIo 100 83 86 - 60 78 87 75
CepeaHE YUCAO TAOAOBHX TiA S. bicornis Ha 1cm?
HAOII OBEPXHi AMTKA 16 18 20 - 10 6 8 6
YacTka 3piAMX TAOAOBHX TiA 75 80 60 - 42 33 37 SS
YacTka AOAOBHX TiA rpuba i3 Aoo6pe
chopMOBaHMMYU IPHAATKAMU S0 56 43 - 20 24 21 18
Yacrka MAOAOBHX TiA i3 COPMOBAHMMH ACKAMH i
ACKOCTIOpaMH 72 75 68 - 18 20 34 17

CTYHeHs YpaXXeHHS Ta pe3yAbTaTH aHAAi3y
MOP(OAOTIYHUX OCOGAMBOCTEN IIAOAOBHX TiA
rpubis, 3ibpanux Ha BipcTani 100 M i 300 M
BiA AOPOTH He IIOAQEMO, OCKIABKM OTPHMaHI
pesyAbTaTH BMABUAMCh HEAOCTOBIPDHUMU Y
3B'SI3Ky 3 HEAOCTATHbOIO KIABKICTIO MaTepiaay.
HaiBumuil MOKA3HUK ITaTOAOTIYHOTO iHAEKCY
6yB 3adiKCOBaHMIT Ha AIASHKAX, pO3TAIIOBAHUX
Ha BiacTaHi A0 50 M Bip poporu. Sk 6aunmo
3 Taba. 1, crymiHp 3apaxeHHs, sKuil OyB
3adikcoBaHmii Ha BipcTani SO0 M Bip Aoporu
IPAaKTUYHO B YCIX TOYKAX 300py OAHAKOBHI
i cepepHe HOro 3HAaYeHHS CTaHOBUTH 46%.
Harimennie cepepHe 3Ha4eHHS 1IbOTO TOKA3HUKA
criocrepirasocs Ha Biacrani moxaa 300 M — 24%.
YacTka ypaKeHHMX AMCTKIB i3 PO3BHHYTOIO
TeAeOMOP(HOIO CTapi€lo rpubiB Ha BiacTaHi
A0 50 M Bip Aoporm B ycix TOukax 360py €
AOCHTb BHCOKOIO, Y TOM 4Yac K Ha BiACTaHI
moHap 300 M ix BiACOTOK 3MeHIIYEThCs. AHaAI3
B3a€EMO3B 513Ky MDK CepeAHIM YHCAOM IAOAOBUX
Tia Ha 1 oM® IOBEpPXHI AMCTKA 1 BiACTaHHIO
BiA AOpOTHM IIOKa3aB, IO INPAKTUYHO HA YCixX
BIACTAaHAX CepeAHS KIABKICTh  Xa3MOTeIliiB
KOAMBAAACh Bip IIECTH AO ABAALISITH. 3TipAHO
OAEP)KAHMX pPe3YAbTATiB IOAAHHX y TabAwIi,
6auumo, IO CEepEeAHE YHCAO Xa3MOTeIlB

rpubis Ha lem? MIOBEpXHiI AMCTKA Ha BipCTaHi
50 M Bipo Aoporm € BeAMKHM — 6au3pko 20,
TOAL K Ha BiacTaHi monap 300 M — cepepHE
YHUCAO TIAOAOBHX TiA 3MEHIIYETbCS Maibke Y
ABiui. Ha KiApKOX repbapHux 3paskax, siki 6yau
3i0pani Ha Biactani S0 M Ta 300 M Bip Aoporu
HIDKHA TIOBePXHS AHMCTKIB pOCAMHH-Xa3siHa
OyAa MOBHICTIO BKPHUTA IIAOAOBHUMH TiAaMH.
Xa3morellii Ha AOCAIAXYBAaHHUX 3pa3Kax 3aBKAU
OyAH Ha Pi3HUX CTaAISIX PO3BUTKY — BiA MOAOAMX
(6ia0r0, KOBTOTO i OpAHXKEBOro KOABOPY) i AO
3pianx (KOpMYHEBOIO i TEMHO-KOPUYHEBOTO
KOABOPY) HE3aA€XKHO Bip BiACTaHel.

Ha siacrani poo 100 m i SO M Bipa poporu
CIIOCTEPiraAuCh  OAHAKOBI  XapaKTepPUCTUKM:
IepeBakaAd TeAeOMOpPQHA CTaAisl pPO3BUTKY,
OiAbIIMIT  BIACOTOK OYB 3piAMX IAOAOBHX
TiA, TIAOAOBI TiAa Maaum cTaai Mop¢oaorivni
XapaKTepUCTHKHU (BiAIOBIAHHIL AlaMeTp, Maibke
IOBHICTIO CPOPMOBaHI NPHUAATKH, HPUCYTHI
acku i3 ackocriopamu). Ha rep6apuux spaskax,
siki 6yAu 3i6pani Ha BiacTani 300 M Ta moHap 300
M BiA AOPOTH IlepeBakaAa CTapis aHamopdu,
IAOAOBI Tisa OyAum y 6Giapmocti He3piai i3 me
He COOPMOBAaHMMM AO KiHIlA NPHAATKAMU Ta
HE4iTKO CYOPMOBAHMMM CHOPAaMU y CyMKax.
Yacrxa 3piAnx IAOAOBHX TiA Ipu0iB Ha 3pa3Kax,
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3ibpanux Ha BipcTani noxap 300 M Bip popory,
OyAa Ha IOAOBHHY MEHILO, HDK Ha BipcTani SO
M Bip AOPOTH, i CTaHOBHAQ y cepeaHbomy 41%.
Takox Ha BiacTaHHI S0 M Bip AOPOTH IIOAOBHHA
3 ycix 3piaux mAaopoBux Tia rpubis (50%)
MaAu A06pe cGOPMOBaHI MPUAATKH, TOAL SIK Ha
BiacTani moHap 300 M Bia AOPOTH ITeil BIACOTOK y
cepeAHbOMY CTaHOBHB — 21%. YacTka maopoBux
TiA 31 cpOpPMOBAHUMHU acKaMH i CrIopaMu y HHX
y TIepIIOMy BHITAAKY Y CEPeAHbOMY CTaHOBHUTDb
— 71%, a Ha BipcTani moHaa 300 M Bip Aoporu —
22%.

BucnoBkn
SIx  BUAHO 3 OTPHUMAHHX pe3YAbTaTiB
iCHye mpsMa 3aAeXKHICTh MDK CTyIeHeM

ypaxeHHS AUCTKIB A. platanoides rpubamu
BuAy S. bicornis Ta BIACTaHHIO BiA AOPOTH, IO
MATBEPAXKYE AIT€PAaTypHi AaHI AAd  iHIIOTO
BHAY bopomHucTOpocsHuX rpubis — S. tulashei.
IToxaszaHo, mO CTYIiHb PO3BUTKY IIAOAOBHX
Tia S. bicornis Ta iX KiABKICTb Ha OAMHMINO
MAOIJi TOBEpPXHi AMCTKIB KA€HA 3HaXOAMTHCS
y NpsAMIf 3aA€KHOCTI Bip BIACTaHI Bip AOPir,
TOOTO Bip PIBHS aTMOCPEPHOrO 3a0PYAHEHHSL
Oco6AnBO 3HadyIli BiAMIHHOCT] 6yAU BUSBA€HI
Ha POCAMHAX, IIJO POCTYTb Ha BiacTaHi A0 SO M
Ta noHaa 300 M Bip Aopir. AaHi AASL pOCAMH, IO
pocTyTb Ha BiacTamsax 100 ta 300 M BUABHAUCDH
HEAOCTOBIpHUMH, IPOTE HACTYTIHI AOCAIAKEHHS
AO3BOASITH 3aTIOBHUTH I1i IIPOTaAUHH.
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THE INFLUENCE OF TRANSPORT POLLUTION ON MORPHOLOGY AND DEVELOPMENT OF
ASCOMATA OF SAWADAEA BICORNIS (ERYSIPHACEAE) IN LVIV CITY

OLHA KrYvA

Abstract. The degree of infection of Acer platanoides L. leaves by Sawadaea bicornis (Wallr.) Homma in conditions of Lviv

city has been studied depending on the distance of trees localization from the road. The values of the pathological index,

the degree of development of S. bicornis ascomata and their number per unit area of leaf surface on different distance from

road are given. The analysis showed that these values are comparatively higher for the trees located on the distance by S0 m

from the road versus the trees located on more than 300 m out from the road.

Key words: Sawadaea bicornis, Acer platanoides, powdery mildews, chasmothecia, air pollution, parks of Lviv

Ivan Franko National University of Lviv, Hrushevsky str. 4, 79005 Lviv, Ukraine; olichka83092@ukr.net
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BUKOPUCTAHHA MOP®OAOTTYHUX KPUTEPIIB
PO3BUTKY MIKPOMILIETIB ITIA YAC OIITHKH
AKOCTIIIOXXUBHUX CEPEAOBUII]

TeTsHA . BoHAAP 1 BiTA M. TOKOBA

Anoranist. AOCAIAXXEHO SIKICTh IIOKMBHUX CEPEAOBHMI IICASl TPHBAAOIO TepMiHy 30epiraHHs Cyxux cymiureil Ta
npurorosanux cepeposuu; KT'A, Harexa, Cabypo 3a A0IIOMOTrox0 MOPPOAOTiYHIX KPHTEPiiB PO3BUTKY MIKpOMIIeTiB.

Karouosi caosa: Fusarium, Drechslera, onjiska sixocri noxxusuux cepeposuy, KI'A, Yarex, Cabypo, MikpomirieTn

Yipaincoka rabopamopis sxcocmi ma besnexu npodyxyii AIIK HYBIIT Ypainu, Iepois Oboponu, 15, Kuis, 03041, Ykpaina;

phytopathology@quality.ua

Beryn
Y cyvacuili  mpakTuii Aa6opaTopHHx
AOCAIAXKEHD, BAKAUBUM € ITIATBEPAKCHHS

HAAEXKHOI SKOCTi MarepiaAiB i peakTHBiB, L0
BUKOPHCTOBYIOTbCSL IiA 9ac BHIPOOOBYBaHb
(ACTY ISO/IEC 17025:2006). Y mnepmy
4epry Iie, 3BUYAMHO, CTOCYEThCS Aaboparopiit
SKi aKpEAMTOBaHI Ha BIATIOBIAHICTH BHMOTaM
ACTY ISO/IEC 17025:2006 i 30608 ’s3aHi
BUKOHYBAaTHU TaKi BUMOTH, OAHAK TAPHUM TOHOM
CTAAO AOOpPOBiAbHE BHUKOPHCTAHHS 3araAbHHX
HACTAHOB  IJOAO  BEAGHHS  AabOpaTOpHOI
IIPAKTUKH, SIKe HE AWINE 3MEHITYE MOXXAHBICTh
OTPUMAHHS XHOHHX pPe3yAbTATiB, ase i IIpH
MTOMiPKOBAHOMY 3aCTOCYBAHHI ITOAETTITYE JKUTTS
AOCAIAHMKA.

Y AabopaTopisix 3  MiKpobiOAOTIYHHMM
mpodiaeM  TiA TakMil KOHTPOAb  SIKOCTi
ITATIAAQIOTH IOKHBHI CEPEAOBHINA, SIKi OyAU TYT
npurotosani (EA-04/10; MY 2.1.4-1057-01).
Ouwinka ix SIKOCTi BUKOHYETBCS 32 AOIIOMOTIOIO

nepeBipKu 3a3AAAETIAD BHU3HAYEHUX
XapakTepUucTUK: ¢I3NYHUX, OIOXIMIYHHX Ta
biororiunnx. OcTaHHi - BHUIPOOOBYIOTHCS

i3 3acTocyBamHAM TecToBux mTaMiB. OpHaK
BPAXOBYIOUU II€PEBOKHY OiABIIICTH HAIPSMKIB
ALSIABHOCTI  AaboOparopiii came y dYacTuHi
Mikpobioaoril sika OXomAl€e GakrepiaAbHY
$AOpY, 4M TO KOHTAMiHAHTIB AOBKiAAs, a6o
Xap4y0BOI Ta MEAMYHOI CHPOBHHH, 200 30yAHHUKIB

© The Author(s), 2014

3aXBOPIOBaHb, BCI MeTOAM OyAM IpomHcaHi i3
3aCTOCYBAaHHSM 0aKTepiaAbHHX TeCT-IITaMiB
(MY 2.1.4-1057-01; MYK 4.2.2316-08;
METOAUYECKHUE PEKOMEHAAIIMU... 1980;
METOAUYECKUE PEKOMEHAAIIUM... 1987).
BpaxoByroun  BipAMIHHOCTI Yy  6i0AOTiYHHX
XapaKTepPUCTHKAX PO3BUTKY OakTepiit Ta rpubis,
IIOCTAAO NHUTaHHA SKHM 4YHMHOM OIiHIOBATH
SIKICTh MPUTOTOBAHMX IOXXUBHMX CEPEAOBHII,
SAKi  BUKOPHUCTOBYIOTbCSL Y  MiKOAOTiuHii
Ta ¢ironarosorivHin MPpaKTHUL A
HECEAEKTUBHOTO BUPOIYBaHHA MiKPOMIIIeTiB.

3a OCHOBHMIM IIOKa3HUK  0iOAOTIYHUX
BAACTHUBOCTEHN TIOXXUBHHUX CepeAOBHII]
OyAO BHKOPHUCTAHO IIBHAKICT PpOCTy Ta
AMQEepeHIiIOI0YM  BAACTHBOCTI (B AaHOMY
BUITAAKY BIIAUB Ha MOPQOAOTIIO MiKpOMILIETY).
Meroro  AOcaipeHb  OYyAO  BH3HAYHTH

IIPUAATHICTD TOTOBHX CEPEAOBMII IPOTAIOM
TPUBAAOTO TepMiHy 30epiraHHs 3a yMOB
KIMHATHOI TeMIIepaTypH.

Marepiaan i MeToAM AOCAIAKEHD

Y  saxocri Tect-mTamiB obpaHi
MIUPOKO PO3IOBCIOAXKEHI 30yAHUKH
xBopo6 pocaun Fusarium gibbosum 11608,
E sporotrichiella 11606-1 ta Drechslera sp.
11609, BuAydeHi TIIOmepeAHbO i3 3paskiB
IpyHTy Ta pocauH. TecT-mTaMu 36epiraloThcst
Y KOAEKINI MIKpOOPTaHi3MiB CEKTOPY MiKOAOTiI

OyAu



354

MODERN PHYTOMORPHOLOGY 6 (2014)

Taba. 1. Baus TepMiHy 366piFaHH${ CYXHX CEepeAOBHII] Ha IBUAKICTb POCTY MiKpOMIIIeTiB.

Table 1. Influence of the preservation term of dry cultural media on growing temps of micromycetes.

IIBUAKICTb POCTY TECTOBHX KYABTYD Ha

cepeposuuii Cabypo, MM

IIIBMAKICTD POCTY TeCTOBHX KYABTYP Ha
cepeposuti Yaneka, MM

P P
Tecr-kyabrypa Peaxtusu 0,5 ,eaKTHBH Peaxrusu 0,5 ?aKTHBH
. 6iapme 3-x 3arpumka y . 6iapmme 3-x 3aTpuMKa y
POKY Bip AaTH . o POKy Bip AaTH . o
POKiB Bip poaTi  pocri, % POKiB Big AaTu  pocri, %
BUIOTOBACHHS BUTOTOBAEHHS
BHTOTOBAEHHS BHTOTOBACHHS
F. gibb
Eea 55,0 373 32,1 70,0 13,0 81,4
F. sporotrichiella
11606-1 61,3 54,3 11,4 65,0 10,0 84,6
Drechslera sp.
11609 32,7 20,0 38,8 31,7 11,3 64,2

Ta6A. 2. Briaus Tepmiry 36epiraHHs IPUrOTOBAHHX CePEAOBHII] HA MIBUAKICTD POCTY MiKpOMILIETiB.

Table 2. Influence of the preservation term of ready-to-use cultural media on growing temps of micromycetes.

Yac 36epiranms,

3anHMKa POCTy, BIAHOCHO CepeAHbOCTaTHCTHIHOTO AlaMeTpy KOAOHil, %

Cepepopumie K

Mic F. gibbosum 11608 F. sporotrichiella 11606-1  Drechslera sp. 11609
KTA 12 31,7 12,2 u/B

9 29,5 36,8 14,4

7 10,9 19,7 15,0

6 14,2 9,7 21,4

3 7,1 13,2 1,0
Yamex 17 24,2 25,9 -14,3

7 29,1 20,5 40,0

S 26,6 21,5 -47,6

Ta QiTonmaToAorii i BUKOPUCTOBYIOTbCS 3TiAHO
IIPaBUA MOBOAXKEHHS i3 pedepeHC-KyAbTypaMH.
IlepeBipsiAu  cepeAOBHIN, sIKi  HAbiAbLI
YacTO 3aCTOCOBYIOTBCS Yy  (iTOIATOAOTIUHIMN
npaktuni: KI'A (KapTONASHO-TAIOKOBHUIL arap),
cepeposuiie Jamexa Ta cepeposume Cabypo.
Bci BoHM 36epiraAucst miCAsI aBTOKAABYBaHHS y
I[IABHO 3aKyIOPeHMX IAACTUKOBUMH KOPKaMH
CKASIHEX OYTASIX, IPOTArOM TPUBAAOTO YaCy, ¥
CYXUX CTepUABHUX yMOBax mpu +25°C.
IIBuAKICT POCTY BHMipIOBaAM Y TpPbOX
MOBTOPeHHAX Ha I'ATy A0Oy i mopiBHIOBaAu
i3 CepepAHbOCTATUCTUYHUMHU AAHUMH. AAd
nepeBipku  AMQEPEHII0I0UNX BAACTHUBOCTEHN
MU OL{HIOBAAM Ha 7-My AO00y THIIOBICTB
MOPPOAOTIYHIX XaPAKTEPUCTHK POCTY IPHUOIB:

30BHINIHIA BHUIASIA KOAOHIl, 11 IIiABHICTD
Ta KOAIp, HAfABHICTb IIIMEHTY, YTBOPEHHS
CIIOpOHONIEHHS Ta IHIMIUX CTPYKTyp, IX

IHTEHCHBHICTb Ta 30BHIIIHIN BUTASIA,

Tepmin 36epiraHHs KOAHBaBCS Bip 3 a0 17
MiCAIIiB, KOAMBAaHHS TeMIIEPaTypH IIPOTATOM
IbOTO Iepioay He mepesuityBaso 3°C. 3a Takux
yMoBy 100% BHIaaKiB 30eperaacsi CTepUAbHICTD
CepeAOBHINA, BTPAaTU BarM CepeAaoBHINA depes3
BHIIAPOBYBAHHS BOAOTU CTaHOBMAM Bia 0,5 a0
1,5% 3a miBpoKy.

PesyaprarH Ta ix 06roBopeHHs

3ripHO HOPMATHUBHOI AOKYMEHTAIl1
(EA-04/10; MYK 4.2.2316-08) npuaarHicTb
CyXuX  TIO)XMBHHUX  CEPEAOBHI]  MOXHA
IPOAOBXMTH  IICASL  3aKiHYEHHs  TepMiHy
36epiranHsi, mepeBipuBIIM iX sIKicTh. B Takmx
BUITAAKaX HOPiBHAHHS POCTOBUX XapaKTePHCTHK
TecT-mTamiB BUSBUAOCH AocTarHiM (Taba. 1).

3aTpuMKa y pOCTi HpH IIPUrOTYBaHHI
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Taba. 3. Briaus TepMiHy 36ePiI‘aHH$I TIPUrOTOBAHKUX CEPEAOBHII] HA MOpCl)OAOI‘i‘IHi XapaKTepPUCTUKK PO3BUTKY MiKPOMILIETiB.

Table 3. Influence of the preservation term of ready-to-use cultural media on morphological features of micromycetes development.

Yac 36epiranns,

IiabHiCTD KOAOHII, 6aA/HaSIBHICTD HirMeHTY/MOP$OAOTist KOHIAj#

Cepepoume K
Mic F. gibbosum 11608 F. sporotrichiella 11606-1  Drechslera sp. 11609
KTA 12 2/-/cnopopoxii BiacyTHi  2/-/Tumosi 2/+_/}3_03A1A Hi_i cexTopH,
KOHIATi THIIOBi
9 3/+/ cniopopoxii cBiTAi 3/+/Tumnosi 3/+/Tumnosi
7 2/+/ ciopopoxii cBiTAi 3/+/rpyueBuaHi 2/+/Tunosi
6 3/+/ criopopoxii cBiTai 3/+/Tunosi 3/+/Tumnosi
3 3/+/ criopopoxii cBiTal 2/+/THunosi 3/+/Tumnosi
2/-/criopoAOXii cBiTAl,
Yamnek 17 KOHIAIl MaroTb BiAMepAi 2/- 3/+/Tumnosi
KAITUHU
7 1/-/cniopoaoxii cBiTai 2/-/Kpyrai 3 HOCHKOM 3/+/Tumnosi
3/+/cnopopoxii
S AOCOCeBi/KOHipAll MatoTh  3/+ 3/+/Tunosi
BKpAIIACHHS XHUPY

CepeAOBHII] i3 3aCTOCYBaHHSAM PeaKTHBiB, uepe3
TPH POKH BiA AQTHU BHT'OTOBAEHHSA, KOAMBAAACh
Bia 11,4% po 38,8% Ha cepeposumi Cabypo i
aocsirasa 84,6% Ha cepeposumi Yamexa. Orxke
cyxe cepepoBuiie Yameka € IPUAATHUM B
KOPOTIIUHI TEPMiH i € 6iABII BUMOTAMBUM IL[OAO
AOTPUMAHHS TepMiHy IPHAATHOCTI, OYeBHAHO
[je IOB’SI3aHO i3 CKAAAOM CEPEeAOBHINA, KYAH
BXOASITh Ha BipAMiHY Bip cepepoBuma Cabypo
AWIIe XiMIiYHI eAeMeHTH, SIKi MeHII CTiHlKi AO
3MiH HABKOAMIIHbOT'O CEPEAOBHIIA.

IIpu mnpoBeAeHHI OLIHKM IPUAATHOCTI
[IPUTOTOBAaHUX CEPEAOBHIL, SIKi 30epiraaucs y
KIMHATHHX YMOBaxX, OYAO BHSBAEHO, IO KOXHI
Tpu Micsiyi 30epiraHHs cepeposmma KIA
MPU3BOASATD AO 3aTPUMKHU POCTY MIKpOMIIIETiB y
cepeaHbomy Ha 10% (Taba. 2). Tax, nepumi Tpu
MicsAIli 3aTpUMKa pOCTy cTaHOBHAA Bip 1,0% a0
7,1%, HacTynHi Tpu Micsni — Bxe Bip 9,7% Ao
21,4%, a me depe3 Tpu Micsni — Oyaa y Mexax
Bip 14,4% a0 36,8%. Caip Bpaxysary, mo KI'A
TOTYETbCS i3 TPUPOAHIX pedOBHH (KapTOl’IAS[)
HeCTabiABHOTO  CKAapy, SIKi 3 IepiopoM
BEreTalliffHOTO Ce30HY MOXYTb 3MiHIOBAaTH BMiCT
IIOXXMBHUX PEYOBHUH, IO BiAITOBIAHO BIIAMHE Ha
pOCTOBi TOKa3HUKKM MikpowmineTis. 3 iHmoro
601<y, AASL CepepOBHINA i3 CTaAMM XiMiYHHX
ckaapom (Yamex) sminu Yy pOCTi MiKpoMileTiB
He 3aA€XKAAH Bip TepMiHy 30epiranns (pisHuus
AOCAIAHMX BapiaHTIB y MeXXax noxn61<u) iB
cepepAHBOMY CTaHOBHAU 20% AASL TpUOIB poAY
Fusarium, B Toi1 yac sk Drechslera sp. HaBmaxu

MaAM BHIY IIBHAKICTb pocTy Maibke Ha 40%.
OueBUAHO Il  TIOSICHIOETHCA — IIEPEXOAOM
[eBHUX XIMIYHUX PEYOBHH Y OiAbII AOCTYIHI
AASL MIKpOMilleTa CIIOAYKHM i He 3aA€XHUTD Bip
BuAy crpaterii pocty (Ta6a. 2). Mopdoaoriuni
xapakrepuctuku  Drechslera sp.  11609:
IIIABHICTD ~ KOAOHIl, HAfABHICTb  IrMEHTY,
IHTEeHCUBHICTb CIIOPOHOLIEHHS Ta MOP{OAOTis
KOHIAIM 3aAMIIIAAMCS HE3MIHHIMHU.

CyTreBux 3MiH y Mopdoaoril rpubis mpu
BUPOINYBAaHHI IX Ha CepeAOBHIIAX i3 pisHMMU
TepMiHaMu 36epiraHHﬂ He BiAMiU€HO, IO Aa€
MOXXAMBICTb iAeHTUPIKYBaTH i30ASITH BUPOLIEHi
Ha TaKMX CEepPeAOBHMIIAX 3a MPHHAAEXKHICTIO
AO POAY, OAHAK KOAM IIOCTa€ IHTAHHSI
iaeHTHQIKAILT I30ASTIB AO BUAY, 6YAI>-HKi 3MIiHH Y
MOp¢OAOTii, 30KpeMa KOHiAil, MOXKe IIPU3BeCTU
AO XubHOTO Bu3HaUeHHs. Tak, HapuKAaa, depes
pix 36epiranus KI'A AOCAIAXYBaHHI 130AT
F. gibbosum 11608 e yTBOpIOBaB CIOPOAOXi,
a OTXXE MAKPOKOHIAIl MaAM MEHIIMH PO3Mip
Ta KIADKICTh IEpPeropopoK IOpiBHSHO i3
TUIIOBUMH KOHiAisiMu, pasoM i3 F. sporotrichiella
11606-1 ni i30AsITH He YyTBOPIOBAAU BAACTHBHIL
iIM @irMEeHT Ha peBep3yMi, IIABHICTH IX
KOAOHII 3mMeHmmAacs, a y Drechslera sp. 11609
criocrepirascs po3noaia Ha cekropi. Sk paninte
3a3HAYAAOCh, MAaAM BIIAMB Ha MOpPQoAOrivHi
NIOKA3HUKU 1 Ce30HHI 3MiHU TIPUPOAHBOTO
cyberpary. Tak, KT'A i3 TepminoM 36epiraHust
6 ta 7 MicsauiB GyAM IpPHrOTOBaHi i3 Pi3HHX
360piB KapTOIIAl, IO BIIAMHYAO HAa 30BHIIIHIM
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BUTAsIA MikpokoHiaiit E sporotrichiella 11606-1,
SIKi CTaAM GiABII IPyLIENIOAIGHUME IIOPIBHSIHO
i3 OKPYTAMMM THUIIOBMMH, a IIABHICTbh KOAOHIN

F. gibbosum 11608 ta Drechslera sp. 11609
3MEHIIHAACh.
Hespaxxaroun Ha BIACYTHICTb 3MiH Yy

MBHAKOCTI pocTy rpubis popy Fusarium, sx
sasHavasocs sume (Taba. 2), sminu y po3sutky
rpubiB BCe K TaKM CIOCTEPIraAmcs, IpoO IO
CBipguaTb ~ MOPQOAOTIUHI  XapaKTePHCTHKH
(Taba. 3). Tak F. gibbosum 11608 i3 wacom
30epiraHHS CepeAOBUINA He AHWIIE BTPAYAE
KOAIp CIIOPOAOXiH, aAe i TUIIOBY IIirMeHTAL|il0
peBep3yMa, IIABHICTD KOAOHIM, a KOHIAIl Bxe
Ha CbOMHH AEHb MAIOTh BIAMEPAI KAITHHH.
FE. sporotrichiella 11606-1 yTBOpro€ MeHII IiAbHI
KOAOHIi i MIKPOKOHIAIl BTPayaloTh THIIOBUM
30BHIIIHIN BUTASIA — CTAIOTh 30BCIM KPYTAUMM 3
HEBUPA3HUM HOCHUKOM. Mopdoaoriuni smiHU y
Drechslera sp. 11609, six My 3a3Ha4yaAu paHilue,
HE CIIOCTEPIraAMCh, OYEBMAHO IieM 130AAT €
TOA€PAaHTHUM AO CKAAAY TTIOKMBHUX CEPEAOBHIL.

Bucnosxn

TakxyM 4YMHOM 3aA€XHO Bip IPHU3HAYEHHS
CEePEeAOBHINA AASL OLIHKM HOTO SAKOCTi MOXXKHA
3aCTOCOBYBATH HACTYIIHI KDUTEPIil: CepeAOBHINA
AASL BHAYYEHHS MIKpOMILIETiB — IIBHAKICTD
POCTY KOAOHII, a cepeaoBHIa AAS iaeHTHIKaIiT
MiKpoMileTiB MaroTb OyTH IepeBipeHi 3a
KpUTEpiAMU — IIBUAKICTD POCTY KOAOHII,
LIIABHICTD ~ KOAOHII, HafABHICTb  IIIIMEHTY,
IHTEHCHUBHICTD YTBOpPeHHA Ta MOPQOAOTis
KOHIAIML.

ITosxxuBHI  cepepOBHIA IPUTOTOBaHI i3
CyXUX CyMillell IICAS 3aKiHYeHHs TepMiHy
IIPUAATHOCTI MOXYTb IIPU3BOAUTH AO 3aTPUMKHI

pocry MikpomineTis Big 32,1% po 84,6%.

IIpurorosani cepeAOBHIIA Yanexa
npu 30epiraHHi y CyxXoMy INpuMilleHHi 3a
remneparypu  +25°C  3arpumyroTh  picT
AOCAipXYBaHMX — ImTamiB  Ha 20%  Aume
yepe3 IIBPOKY i 3 4YacOM He€ 3MiHIOIOTBCH.
KI'A 3arpumye pict Ha 10% xoxni 3 Micsmi
36epiranmst. OOHABA cepeAOBHIIA MOXYTb OyTH
BUKOPHUCTAHI IPOTATOM IJOHAMMEHIIE IiBPOKY
HiCAST TPUTOTYBAHHS AASL IPOCTHX POOIT i3
BUAYYeHHS IpHOiB i3 pi3HOMAHITHUX CyOCcTpaTiB.

Bpaxosyloun BmauB Ha MOp¢OAOrivHi
XapaKTePUCTUKH MIKPOMIIIETiB, SKi € BaXKAMBUM
KpuTepieM Imip vac ix ipeHTnikarii, 6axaHo
AAd  BU3HAQUEHHS BHMAOBOI IIPHHAAEXKHOCTI
rpubiB  3aCTOCOBYBAaTH CBDKO IIPUrOTOBaHI
CepeAOBHINA, a AAS poOir i3 iseHTHiKauil
rpubiB A0 POAy MOXXKHA BHKOPUCTOBYBATH
cepeAOBHINA i3 TepMiHOM 36epiraHust He biabiue
TPbOX MiCAILIiB.

Buxopucrani p’kepesa

ACTY ISO/IEC 17025:2006. 3arasbHi BUMOTH AO
KOMITETEHTHOCTi BUIIPOOYBAABHUX Ta KaAiOpyBaAbHHX
AaboparTopiit.

EA-04/10. Akpepurariis MiKpOGiOAOTTYHIX AAGOPaTOPIiL.

METOAMYECKHE PEKOMEHAAIIMM K KOHTPOAIO

HOUTATEABHBIX CPEA IO BHOAOTHYECKHM
MOKA3ATEASIM 1980. Mockaa.

METOAUYECKHE PEKOMEHAAITHH
"ONPEAEAEHHE CPOKOB TOAHOCTH CYXHX

MUKPOBHOAOTHUYECKHX CPEA M IIHUTATEABHBIX
OCHOB METOAOM "YCKOPEHHOTO CTAPEHH" IIPH
HOBBINIEHHOM TEMIIEPATYPE" 1987. Maxaukaaa.
2.1.4-1057-01. OpraHHsaum[ BHYTpEHHET0
KOHTPOASI Ka4eCTBA CAHUTAPHO-MUKPOOUOAOTHYECKIX
HCCAEAOBAHUIM BOABL.
MYK 4.2.2316-08.
6aKTePHOAOTHYECKHX
Meroprdeckue ykasaHus.

My

Meropst
TUTATEABHBIX

KOHTPOAS
cpea.

APPLICATION OF MORPHOLOGICAL CRITERIA OF MICROMYCETES DEVELOPMENT FOR
ESTIMATION OF QUALITY OF CULTURAL MEDIA

TETYANA L. BONDAR & ViTA M. TOKOVA

Abstract. The quality of such cultural media as PDA, Chapek and Saburo was investigated after long term preservation in

dry and ready-to-use conditions on the base of morphological criteria of micromycetes.

Key words: Fusarium, Drechslera, quality of cultural media, PDA, Chapek, Saburo, micromycetes
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OITOXIMIYHE AOCAIAKEHHA ARTEMISIA DRACUNCULUS L.
V3B’I3KY 3 IHTPOAYKIIIEIO B YMOBAX ITOAICCS YKPATHU

IpuHA B. IBAIJEHKO !, AX)KAMAA B. PAXMETOB 2, OABTA A. IBAIITEHKO *

Anoranis. MetopoM ra3o-piaMHHOI Xpomarorpadii BCTAHOBAGHO HasBHICTb 15 koMIOHeHTIiB y edipHiit oaii Artemisia

dracunculus L. OcHOBHMIT KOMIIOHEeHT — MeTHAeBreHoA (94,65% ). MeTopoM BucOKOepeKTHBHOI PiAMHHOI XpoMaTorpadii
i

Y OpraHax IOAMHY eCTParoHOBOTO BHSBAGHO 31 CIOAYKY $eHOAbHOI IPHPOAHM, i3 SKMX iAeHTH(IKOBAHO 4 pedOBUHU:

PYTHH, AIOT€OAIH-7-TAIKO3HA, allireHiH-7-TAIKO3HA, i30XAOPOreHOBY KMCAOTY.

Karouosi caoBa: Artemisia dracunculus, raso-piauHHa xpomarorpadis, BHUCOKoepeKTHBHA PiAMHHA Xpomarorpadis,
IHTPOAYKIIisl, pEeHOAbHI CIIOAYKH, PAABOHOIAM, edipHa OAis

! JKumomupcoutl Hayionasvuuii azpoexoroziunuii ynisepcumem, Cmapuii 6ysveap, 7, m. Kumomup, 10008, Yipaina;
kalateja@ukrnet

* Hayionarvnuii 6omaniunuii cad im. M.M. Tpuwxa HAH Yipainu, eya. Timipssescoka, 1, m. Kuis, 01014, Ykpaina;
jamal_r@bigmir.net

* Kuiscvkuii nayionasvhuil yuisepcumem imeni Tapaca Illesuenxa, HHI] «Incmumym 6iorozii>, 8ys. Borodumupcvka 64,

m. Kuis, 01601, Ycpaina; olia.ivashchenko@gmail.com
Bcryn

Pip Tloamn (Artemisia L.) Harexxurh A0
poaunn  Afictposi  (Asteraceae), 06’epHye
marbke  S00  BmaiB. IloxopxeHHS — BHAY
Artemisia  dracunculus L.  reorpadiuso
nop’s3yoTh i3 cremamu Cxipmoro Cubipy i
Mouroaii (UEPEBYEHKO ma in. 2012). Apeaa
POBIIOBCIOAXKEHHSI ~ IIOAUHY  eCTPAarOHOBOTO
oxomaroe MoHroaito, miBuivanit Kurai, Cubip,
CepeAHIO CMYTY i eBpomercpky yacTuHy Pocii,
Ykpainy, DBaakann, Ilpubaarmky, KpalHu
Cepeasemuomop’s,  Ilenrpaspnoi  €spomny,
ITa. Appuxy, Mekcuky, I1p. Ta ITn. Amepuxy.
Ecrparon xyasrusytors y CIHA, Tepwmanii,
Opanmnii, Toasasaii, DBoarapii, YropmmHi,
bisopycii, Pocii, Cepeaniit Asii, Ipani, Inaii,
Yxpaini. ¥ 3akaBkassi Ta CepeaHiit Asil Bigomi
COPTH €CTParoHy CaAaTHOTO HAIPAaBAEHHS, B
Ykpaini Ta MoAAOBI € psp MiCIeBUX IpSHO-
apomatndyHux ¢opm, 3okpema Ao Peecrpy
COpTIB POCAMH YKpaiHH BXOASITb ABa COPTH
ecrparony. B 3omi JXuromupcpkoro Iloaiccs
IIOANH eCTpaI‘OHOBI/II;I HE KyAbTI/IByIOTI), TOMY
© The Author(s), 2014

IHTPOAYKIIifiHE BHUBYEHHA Ili€l KYyABTYypU 3
MEeTOIO MTOAAABIIOrO0 BUKOPUCTAHHSA B XapyOBil

IIPOMMCAOBOCTI, MEAMIIMHI, mappymepii €
aKTyaAbHHM.

A. dracunculus — 6araropiuHa Tpas’siHa
pOCAMHA 3  HAA3EMHUMHU  OPTOTPOIHUMH

naroHamu. Kopenesuire pepes’sHucre, cTebaa
nOpsAMOCTOA4i, BUCOTOIO A0 150 oM. Aucrxu
AIHIMHO-AQHIIETHI, HIDKHI AeIO0 INMpHI 3a
BepxHi, TeMHO-3eaeHi. KsiTku 6aip0-KOBTI,
y THOHMKAMX, MaiDKe KYASICTUX KOIIMKAX, IO
dopMyroTh BOAOTemoOAiGHe cynsirTsa. IBire
y cepnHi-BepecHi. Ilaip — ciM’saka. IToann
€CTParoHOBUM — TIIOCYXO- Ta XOAOAOCTiMKa
POCAMHA, KA 3AaTHA POCTH B OAHOMY OCEAMII
5-10 pokiB, He 3HIDKYIOYH IIPOAYKTHBHICTb.
Iloaun ecrparonosuit (A. dracunculus)
— IjiHHA XapuoBa, AiKapchka, edipooaiiiHa
KyAbTYpa, fKa BHUSBASE JKapPO3HIDKYIOUY,
CEYOTiHHY, AaHTHKAHI|epOreHHY, IPOTHCYAOMHY,
3aCIOKIHAMBY Ail0, a TaKOX BUKOPHUCTOBYETHCA
AK  BiTamiHHmit 3aci6 (3ABPAXKHOB u dp.
1993; BoronuHA u dp. 2001; KOPABAEBA
u PAXMETOB 2012). AAd 3acTOCyBaHHS B
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Ta6a. 1. KommoseHTHHMIT CKAap edipHOI OAil, OTPUMAHO]I 3 TPAaBH IOAUHY eCTPArOHOBOTO.

Table 1. Component composition of etheric oil obtained from linear-leaved wormwood.

Neri/m Yac yrpumyBaHHs, XB. KoMmmnonent Kiabkicuui Bmict, %
1 14,6 TepriHeH-4-0A 0,29
2 19,62 LIUTPOHEAAIAALIeTaT 1,07
3 21,26 QHICOBHUI AABAETIA 0,11
4 21,49 repaxiaanerar 1,25
S 21,92 2-MeTOKCHU-4-BUHIAQEHOA 0,08
6 22,85 €BreHOA 0,14
7 23,49 repmakpen D 0,34
8 23,77 p-xapnnen 0,07
9 24,22 OirKAOrepMaKpeH 0,20
10 25,29 METHAEBTeHOA 94,65
11 26,1 HepoAipoa 0,18
12 27,02 1,6-repmaxpapien-S-oa 0,11
13 27,72 LIC-METUAI30€BI€HOA 0,81
14 28,85 eAeMiluH 0,29
15 29,3 -KAaAMHOA 0,41

MEAWYHIN TPAKTHI 1€l CUpOBHHHU HeobXxipAHO
BCTAaHOBUTH OCHOBHi 0iOAOTIYHO  aKTHUBHI
PeUYOBHHM, SIKi BHABASIOTH (apMaKOAOTIUHMIA
epexr. Ilomyk mepcreKTHBHHX AiKapChKUX

POCAMH € BaXXAHMBHUM 3aBAAHHAM Cy‘IaCHOI

¢irorepamii 3 MeTOIO CTBOpeHHA HOBHUX
¢ironpenaparis. Bpaxosyroun IHUPOKe
BUKOPHUCTaHHS IIOAMHY €CTParoHOBOTO Yy

Xap4OBill IIPOMUCAOBOCTI, HAPOAHIN MEAMIIHHI,
nappymepii IpeACTaBAsiE 3HAYHMN iHTepec
BUBYEHHSI KOMIIOHEHTHOTO CKAAAy (peHOABHUX
croAyk Ta edipHOI 0Ail xpomarorpadiuHnMM
METOAAMH.

Mera poboTn moasraaa |y BHBYEHHI
XpoMarorpadpiuHIMU MeTOAAMH
KOMIIOHEHTHOTO  CKAapy edipHOi  oaii  Ta

(EHOABHHX CIIOAYK y HAA3EMHHX OpraHax
A. dracunculus, IHTPOAYKOBaHOrO B yMOBax
IToaiccs VYkpaiHM 3 MeTOIO IIOAAABIIOTO
BHPOITYBaHH i BHUKOPHCTAaHHSI CHPOBHHH Y
$apmanii, xapuosiii, mapdymepHiit Ta iHmUX
raAy3sIX HAPOAHOTO TOCIIOAAPCTBA.

Marepiaan i MeTOAM AOCAIAKEHD

O6’ext pocaipxenns - A. dracunculus.
IHTpOAYKITIHI AOCAIAKEHHSI IIPOBOAMAML Ha

eKCIIEPHMEHTAABHIX ~ AIASIHKAX — 6GOTaHIYHOrO
caay JKuromupcpkoro HaI[iOHAABHOTO
arpoekoaoriynoro yHisepcurery. Ilocaaxosuii
MarepiaA TIOAMHY eCTParoHOBOTO OTPHUMAAU
3 Hamionaassoro 6oramiunoro caay (HBC)
im. M.M. Ipumka HAH VYxpaian. Cuposuny
36upaan y cepmri 2013 poxky, y mepioa UBiTiHHS,

KOAM POCAMHH  AOCATAlOTh  MAaKCHMAaAbHOI
IPOAYKTUBHOCTL.  AAs  Xxpomarorpadiqnoro
aHaAisy  edipHOI  OAll  BUKOPHMCTOBYBaAM

Hap3eMHY YaCTHUHY POCAMH TPETbOro PpOKY
Bererarrii (CBbKI/Iﬁ MaTepiaA) ; AAST AOCAIAKEHHS
$EeHOAPHMX CIOAYK — BHUCYIIEHUH Marepiaa.
Edipny OAir0 OTPHMYBaAU METOAOM
KaeitBenpxepa (KoBAAEB u dp. 2003).
XpomarorpadiuHmii  aHAAI3 KOMIIOHEHTHOTO
ckaapy  edipHoi  oall  mpoBopamAM Yy
HarmionaAbHOMY iHCTHTYTi BHHOrpapy i BHHA
«Marapau» HAHY Ha rasopiauHHOMY
xpomarorpapi Agilent Technologies 6890 3
Mac-CeKTPOMETPHYHUM ~ AeTeKTopoM  5973.
YMoBH aHaAi3y: XpomarorpadiuyHa KOAOHKA
- xamiaagpra DB-S, aiamerpom 0,25 mm
i saBpomxku 30 M. IlBmaxicTp rasy-Hocis
(reairo) — 2 Ma/xs., TeMIIepaTypa Harpisada
npu BBepaenHi mpobu — 250°C. Temmeparypa
TepMocTara 3 mporpamyBaHHsM Bia S0°C a0



IBamEeHKO L.B., PAXMETOB AK.B., [BAIEHKO O.A. ®iroximis Artemisia dracunculus 359
Audace
TMCESSOFD
229
1800000
1600000
1400000
1200000
1000000 2149
300000 1962 T
600000
400000 232_9&33]
14.60 2349 | 61 '
- | gzt
" 400 600 500 1000 1200 M0 1600 1500 2000 2200 2400 2600 2500
Timg—

Puc. 1. Xpomarorpama eipHoi oail Artemisia dracunculus.

Fig.1. Chromatogram of etheric oil obtained from Artemisia dracunculus.

320°C si mBuaKkicTio 4°/xB. Aast iaeHTHIKALT
KOMIIOHEHTiB BUKOPHCTOBYBaAHU 0ibAioTeKy Mac-
crrextpiB NIST0S u WILEY 2007 i3 3arasbHOIO
KiAbKicTIO crieKTpiB 6iabmre 470000 B KoMIIAeKci
3 mporpaMamu AAs ipeHTHiKanii AMDIS i
NIST (YepHororop u Bunorrapos 2006).
Po3pisreHHS peHOADHUX CIIOAYK 3AIFICHIOBAAU Ha
BUCOKOe(EeKTHUBHOMY PiAMHHOMY XpoMarorpadi
Prominens 20 ¢ipmu Shimadzu (SImowmis) 3
CITeKTPOPOTOMETPHUIHUM  AIOAHO-MAaTPUIHUIM
aetektopom  SPD-M20A.  IpeHTndikaniro
MiKiB 3AIMCHIOBAAM METOAOM IIOPiBHAHHA i3
CTAaHAAPTHHMH 3pa3sKaMH 332 YacOM BHXOAY
i cmexrpoMm. PospaxyHok KOHILeHTpamii Yy
AOCAIAKYBaHHX — IIpobax — 3AINCHIOBAAM 32
TIAOIIEI0 KA 3 BUKOPHUCTAHHIM IPOTPaMHOTO
3abesmevenns LC Solution (Shimadzu).

Pe3yAbTaTH Ta iX 06rOBOpeHHs
lasoxpomarorpadiuHmil  aHAaAi3 II0Ka3as,

IO y 3eAeHiNt 6ioMaci MOAMHY eCTpParoHOBOIO
B mepios UBiTiHHA MicTHTbCS 2,46% edipHOI

OAll, OCHOBHUM KOMIIOHEHT — METHAEBIE€HOA,
mo ckaapae 94,65% (Taba. 1; Puc. 1). Meropom
BUCOKOe(pEeKTUBHOI piAMHHOI XpomaTorpadil
BusiBAHO 31 croayky ¢(eHOABHOI NPHPOAH,
i3 gKux iAeHTHUPIKOBAaHO (PAABOHOIAM: PYTHH,
AIOTEOAIH-7-TAIKO3Hp, aIlireHiH-7-TAIKO3MpA Ta
I30XAOPOT€HOBY KUCAOTY.

Bpaxosyioun HAsIBHICTb BAOKAUBHX
6i0AOTIYHO aKTHUBHUX peuoBuH — (PAABOHOIAIB,
AOCTaTHbO BHMCOKMII BMicT edipHOI oOAii B
3eAeHil 6ioMaci, OCHOBHUM KOMIIOHEHTOM SKOI
€ MeTuAeBreHoA (96,65% ), BBasKaeMO, IO TOAMH
€CTParoHOBUHN € MepCHeKTUBHOIO POCAMHOIO
AAS KYABTHBYBaHHS y 30Hi JKurommpcpkoro
IToaiccs 3 METOI0O IOAAABIIOTO BUKOPHCTAHHS
Y Xap4OBil IPOMHUCAOBOCTI, MEAMYHII ITPaKTHIH

Ta mapdymepii.
Bukopucrani pA’kepesa
BoronunA E.IL, TorsyHOB I0.H., T'orsyHOBA E.O.

2001. pacTeHHs  AAS
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PHYTOCHEMICAL INVESTIGATION ON ARTEMISIA DRACUNCULUS L. DUE TO ITS
INTRODUCTION IN THE UKRAINIAN POLISSYA

IRYNA V. IVASHCHENKO !, DzAMAL B. RAKHMETOV 2, OLHA A. IVASHCHENKO *
) )

Abstract. The presence of 15 components in etheric oil of Artemisia dracunculus plants has been determined by the

method of gas and liquid chromatography. The main component appeared to be methyleugenol (94.65%). Using highly

effective method of liquid chromatography, we have discovered 31 phenolic compounds in the grass of linear-leaved

wormwood. Within the discovered compounds, four substances have been identified as follows: rutin, luteolin-7-glycoside,

apigenin-7-glycoside and isochlorogenic acid.

Keywords: Artemisia dracunculus, highly effective liquid chromatography, introduction, phenolic compounds, flavonoids,

etheric oil
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