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Drought tolerance of woody vines of the Vitaceae Juss.
family under conditions of introduction
in the Right-Bank Forest-Steppe of Ukraine
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Purpose. Investigate the drought tolerance of woody vines of Ampelopsis Michx and Parthenocissus Planch. genera
introduced in the Right-Bank Forest-Steppe of Ukraine on the specificity of leaf surface anatomical and morphological
structure, peculiarities of water regime of the leaves and characteristics of physicochemical processes inside their tissues
during wilting. Methods. Field surveys, morphometric, physiological, statistical. Results. The drought resistance of woody
vines of the Ampelopsis and Parthenocissus genera of the Vitaceae family collection at the M. M. Gryshko National Botanical
Garden collection site “Climbing plants” was studied. According to visual observations, during periods with a low level of
moisture supply, there was no damage to leaves, turgor did not decrease. The main differences in the structure of the abaxial
epidermal surface of woody vine leaves of the Ampelopsis and Parthenocissus genera are in the form of epidermal cells and
a number of stomata. The electrical conductivity of the leaves of all the studied plants decreased stably during wilting
(on average, by 0.12-0.19 mcS in two hours of wilting). The leaf water loss as a result of wilting was 10.05-25.63%. In
conditions of insufficient moisture supply water deficit of leaves was at the level of 6.16-8.87%. Conclusions. According
to the value of average long-term assessment of actual drought tolerance, the studied plants have a high degree of drought
tolerance. The stomatal apparatus of woody vines of the genus Ampelopsis is distinguished by a greater manifestation
of signs of xeromorphism than members of the genus Parthenocissus. High adaptability of the studied plants to growing
conditions was revealed. High level of water holding capacity of the leaves was determined. It was revealed that in the
period with low moisture provision the water stress in the leaves was low. The studied representatives are distinguished
by a high degree of drought resistance due to the presence of signs of xeromorphism in the anatomical and morphological
structure of the leaf surface, as well as the peculiarities of water regime and physicochemical processes inside leaf tissues,

which makes it possible to use them extensively in the conditions of introduction.
Keywords: stomatal index; electrical conductivity of leaves; water storage capacity; water deficit.

Introduction

Plants with flexible unstable (weak) shoots,
for the growth of which upward additional
supports are necessary are called lianas. Ac-
cording to the way of attaching themselves to
a support A. G. Golovach [1] assigns the woody
vines of the genera Ampelopsis and Partheno-
cissus to the group of the tendril bearing, that
is, those that rise on the supports with the
help of special organs — tendrils. They can be
widely used to improve the ugly facades of
service, economic, industrial buildings, deco-
rate walls and fences, as well as grow on spe-
cial pillars — arches, trellis, pergolas. In verti-
cal gardening — in conditions when there is not
enough space for planting and development of
trees and bushes, the use of climbers can pro-
vide necessary decorative and hygienic effect.
At the same time, woody vines of the genus
Ampelopsis are rare plants on the territory of
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Ukraine because of the low level of their bio-
ecological features research and illuminating
the methods of their application. In semi-shady
places the species and forms of woody vines of
the genus Parthenocissus can be successfully
used as ground cover plants for phytomeliora-
tive and decorative purposes. In the absence of
support, their shoots, easily rooting in the
nodes, are able to create a thick cover on the
soil surface and fasten it, thus preventing ero-
sion and weathering. Planting such species on
slopes can prevent soil displacement processes
[1, 2]. Considering that the species of woody
vines of the Vitaceae family belong to ancient
plants that arose in the Cretaceous period,
D. G. Kostyrko and co-workers [3] came to the
conclusion that anatomical structure of their
leaves contains both primitive and complicated
structural features, which or survived from
ancient times, or formed in the process of evo-
lution. They found that in the anatomical and
morphological structure of woody vine leaves
of the genus Ampelopsis there is a large num-
ber of stomata per unit area, which is charac-
teristic of mesophytes developed in arid condi-
tions. Based on the relatively high rates of

ISSN 2513-1017 PLANT VARIETIES STUDYING AND PROTECTION, 2019, Vou. 15, No 1 51



@izionoein pociuH

palisade, the presence of a large number of
stomata, a thick cutinized layer of the epider-
mis, secretory capacities, the studied repre-
sentatives are characterized as mesoxero-
phytes. According to the most common clas-
sification (developed by Metcalfe C. R. and
Chalk L. [4], I. G. Zubkova [5] categorized spe-
cies of the Ampelopsis and Parthenocissus ge-
nera as plants with an actinocyte type of sto-
matal apparatus. Studying the drought tole-
rance of woody vines in the conditions of the
Right-Bank Forest-Steppe of Ukraine, N. M.
Yartseva [6] found that the ability of their
leaves to hold moisture decreases during the
growing season. A. N. Bahatska [7] came to
the same conclusion analyzing the total mois-
ture content in leaves of woody vines.

The purpose of the research is to study the
drought tolerance of woody lianas of Ampelop-
sis Michx and Parthenocissus Planch. genera
introduced in the Right-Bank Forest-Steppe of
Ukraine and through the specificity of the
anatomical and morphological structure of
the leaf surface, the peculiarities of the water
regime of the leaves, and the indices of the
physicochemical processes inside their tissues
during wilting.

Materials and methods

Eight taxa of woody vines of the Vitaceae
family of the Ampelopsis and Parthenocissus
genera were studied. Among them there are
five species distributed under natural condi-
tions in temperate and subtropical regions of
the northern hemisphere, and according to the
A. L. Takhtadzhyan’s botanical and geographi-
cal regionalization of the Earth [8] belong to
two floristic areas: East Asian — Ampelopsis
aconitifolia Bunge., A. brevipedunculata
(Maxim.) Trautv., A. heterophylla (Thunb.)
Siebold & Zucc., and Atlantic-North Ameri-
can — P. inserta (Kern.) Fritsch. and P. quin-
quefolia (L.) Planch., as well as two forms —
A. aconitifolia f. glabra Diels and P. quinque-
folia f. engelmannii Rehder, and one cultivar
— P. tricuspidata ‘Veitchii’ Graebn. [9]. The
studied plants belong to the collection fund of
the exhibition and “Climbing Plants” collec-
tion site of M. M. Gryshko National Botani-
cal Garden, NAS of Ukraine. The site is lo-
cated on the gentle slope of a dry beam with
a southwest exposure, the age of the studied
plants is approximately 20 years. For re-
search, five model plants were selected for
each of the taxonomic units under study. The
mature leaves of each plant were selected in
triple repetition, following the Method of
difference.

Laboratory studies of drought tolerance by
electrical conductivity, water-holding capaci-
ty, water deficiency of leaves, as well as stud-
ies of the anatomical and morphological struc-
ture of the leaf surface were conducted in the
first decade of August 2014. As of the begin-
ning of the research, the average temperature
in the daytime was 28-30 °C within the last
10 days. No precipitation was recorded during
this period. To determine the structural fea-
tures of the stomatal apparatus of leaves,
preparations that represent the imprints of
the leaf surface were made using the Molot-
kovsky-Polacci methodical guidelines [10].
The preparations were studied using a Carl
Zeiss Primo Star light microscope (Carl Zeiss,
Jena, Germany) equipped with a Canon Power
Shot A640 digital camera. To compare the
studied representatives by the anatomical and
morphological structure of leaf surface, we
measured the length and width of stomata and
epidermis cells, and also counted their number
in the Axio Vision Rel. 4.8. using the metho-
dological recommendations of S. Zakharevich
[11]. Statistical processing of the results was
carried out by calculating the arithmetic mean
and standard deviations for the series of ob-
tained data as a result of taking measurements
in ten fields of view of microscope for each of
the taxa under study. The stomatal index was
calculated using the generally accepted for-
mula [12].

The drought tolerance of the studied rep-
resentatives on electrical conductivity, water
holding capacity and water deficit of leaves
was determined in the laboratory of plant
physiology of the Institute of Horticulture of
the NAAS of Ukraine. During the research,
the temperature in the laboratory averaged
29.15 °C, and relative air humidity was
45.5% . The degree of drought tolerance by
the electrical conductivity of leaves was de-
termined by the method of V. V. Torop [13]
using an electrometer E 7-13, which makes it
possible to record changes in the electrical
conductivity of leaves in the process of wil-
ting, which depends on the amount of water
and electrolytes in their tissues. Studies were
conducted for six hours with an interval of
two hours. Two measurements were made for
each leaf. The control measurement was car-
ried out immediately after leaves were sepa-
rated from mother plants. The obtained re-
sults were statistically processed by the
method of single factor ANOVA in Microsoft
Excel (2007). The loss of electrical conductivi-
ty was expressed as a percentage relative to
the control.
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The degree of drought tolerance by the wa-
ter holding capacity of leaves was determined
by the weighted method of M. D. Kushni-
renko [14]. The dynamics of leaf water loss
in the process of wilting was studied by
weighing the leaves every 2 hours for six
hours. The initial raw weight of the leaves,
obtained as a result of their weighing imme-
diately after separation from parent plants,
was taken for control. Water loss, expressed
as a percentage, was characterized by the
amount of leaves weight loss between weigh-
ings. During statistical processing of results,
the standard deviation of the percentage of
water loss in the periods between weighings
was calculated.

Leaf water deficit which causes plant
drought tolerance was determined by the car-
ving method based on the ability of the leaves
to restore water balance when a source of wa-
ter supply appears [15]. To this end, 30 die-
cuttings of the same diameter (two die-cut-
tings for each leaf) were made from the middle
part of the leaf blades and their weighing was
carried out, after which the die-cuttings were
submerged in water. Water deficit was ex-
pressed as the percentage difference between
the weight of the die-cut in the state of com-
plete saturation and control. The dynamics of
water saturation was studied by weighing the
die-cuttings with an interval of two hours for
six hours. The value of the actual long-term
drought tolerance was determined on M. A.
Kokhno and A. M. Kurdyuk scale [16], for
what the plants were visually assessed in field
conditions during periods with a low level of
moisture supply. The degree of drought toleran-
ce was assessed according to a scale for assess-
ing the parameters of leaf water regime, de-
veloped by scientists from the Pavlovsk Ex-
perimental Station VIR (All-Union Institute
of Plant Industry) (Table 1) [17].

Table 1
Scale of assessment of leaves water regime parameters
to determine relative drought tolerance (%)

A Average water
ssessment | Leaves Leaves ey
Water loss within
of drought water . water loss
deficit shs an hour of
tolerance | content by wilting o1
wilting
Low <59.9 >20.1 <50.1 >11.1
60.0- 10.1- 30.1-
Average 69.9 20.0 50.0 10.1-11.0
High >70 <10 <30 <10

Results and discussion

The actual drought tolerance under field
conditions was assessed during the growing
season 2012-2015 (Table 2).

Table 2
Estimation of the factual multiple-year drought
tolerance of woody vines of the Vitaceae family
(according to M. A. Kokhno and A. M. Kurdyuk scale).
The score
2012 | 2013 | 2014 | 2015
5

Species
A. brevipedunculata
A. heterophylla
A. aconitifolia f. glabra
A. aconitifolia
P. tricuspidata ‘Veitchii’
P. quinquefolia
P. quinquefolia f.
engelmannii
P. inserta

Average
5
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According to visual observations, all studied
representatives received the highest drought
tolerance score. During the growing season,
plants showed a high leaf turgor even during
periods with a long absence of precipitation.
A slight decrease in turgor in the daytime and
its recovery at night was observed in late
summer — early autumn, which may indicate
a decrease in water-holding capacity of leaves
over time.

Stomatal density is the feature of the
epidermis that determines the higher rate of
conductivity of substances. It is believed that
this process depends largely on the number of
stomata, and not on increasing their length.
According to some researchers [18], in species
with a large number of small stomata per unit
surface area their degree of openness is better
regulated. The stomatal index expresses the
ratio of leaf area per stomata and the number
of main epidermal cells per unit area, regard-
less of their size [12]. The high density of
stomatal distribution and small cells are
among the most characteristic signs of leaf
xeromorphism [19]. As a result of anatomical
and stomatographic studies of the leaves it
was found that the main part of stomata was
located on their abaxial surface (Table 3).

Placement of stomata is chaotic, type of
stomatal apparatus — actinocytic. The cells of
the epidermis are different in size, each type of
plant has its own characteristic features. No
logical differences in the size of stomata and
epidermis cells were found, but the leaves of all
the studied plants differ in the number of
stomata, which was reflected in the stomatal
index values. The smallest number of stomata
was observed in P. tricuspidata ‘Veitchii’ plants
(6.78%), and the largest — in A. brevipeduncu-
lata (16.7%). So, according to the results of a
comparative anatomical and stomatographic
study of leaf abaxial surface of the Vitaceae
family woody vines, it can be said that the main
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Table 3
Anatomical and stomatagraphic studies of the abaxial leaf surface
and the stomatal index of woody vines of the Vitaceae family
Stomata Epidermis cells
Species number length width number length width I (%)
(pcs / sq. mm) (pm) (Hm) (pcs/sq.mm) | (mkm) (mkm)
P. tricuspidata Veitchii’ 94+1.5 28.59+2.47 | 16.15+1.41 | 1292+6.61 |23.99+4.88 | 17.26+3.03 | 6.78
P. inserta 106+.64 26.49+3.12 | 14.36+£2.57 | 1029+3.12 |36.2443.79 | 22.85+2.97 | 9.34
P. quinquefolia 118+0.83 | 26.12+2.69 | 14.84+1.53 | 1131+4.44 |34.61+6.89 | 19.8+2.51 | 9.45
P. quinquefolia f. engelmannii | 134+0.99 |30.76+3.92 | 17.57+3.87 | 1220+8.36 |52.61+9.57 | 25.6+5.56 | 9.90
A. aconitifolia f. glabra 176+2.6 26.28+4.2 | 16.74+3.39 | 1257+7.89 |37.73+9.23|21.49+6.82 | 12.28
A. aconitifolia 184+2.19 | 23.87+3.33 | 14.543.19 | 1248+9.08 | 36.5349.2 | 25.08+7.74 | 12.85
A. heterophylla 189+1.07 | 26.71+4.44 | 14.49+2.61 | 1241+4.27 |33.28+6.05| 20£3.42 |13.22
A. brevipedunculata 241x3.92 | 25.56+2.77 | 14.51+1.87 | 1202+4.56 |28.21+3.93|17.56+2.03 | 16.70

differences in the structure of their stomatal
apparatus are displayed in the stomatal index
value. Taking into account the stomatal index
values, it was found that the leaves of woody
vines of the genus Ampelopsis have a greater
number of stomata per unit area. It could
therefore be concluded that the signs of

xeromorphism in the anatomical structure of
their leaves are more pronounced in comparison
with members of the genus Parthenocissus.
When studying the physicochemical changes in
leaves of the studied representatives while wilting,
it was found that this process was accompanied
by a loss of electrical conductivity (Table 4).

Table 4

Dynamics of changes in the electrical conductivity of woody vine leaves
of the Vitaceae family by their wilting within six hours with two hours interval

Electrical conductivity (mcS)

Loss of conductivity

Species control | in 2 hours | in 4 hours | in 6 hours in 6 hours, %

A. brevipedunculata 1.59 1.55 1.53 1.42 10.74

A. heterophylla 1.70 1.67 1.62 1.44 15.16

A. aconitifolia f. glabra 1.88 1.80 1.69 1.61 14.06

A. aconitifolia 1.68 1.51 1.45 1.42 15.24

P. tricuspidata ‘Veitchii’ 2.52 2.36 2.05 2.02 19.94

P. inserta 2.60 2.43 2.32 2.07 20.53

P. quinquefolia f. engelmannii | 3.05 2.51 2.42 2.29 24.99

P. quinquefolia 2.56 2.20 2.02 1.88 26.63
HIP, 0.0266 | 0.0220 | 0.0267 | 0.0249 -

The plants that lose less water can be classi-
fied as more drought tolerant. The plants that
are more adapted to the growing conditions
also have less changes in metabolic reactions,
therefore the value of the electrical conductivity
of their leaves is stable [20]. The absolute
values of electrical conductivity at thebeginning
of the experiment were 1.59 mcS (A. brevi-
pedunculata) — 3.05 mcS (P. quinquefolia f.
engelmannii), and during six-hour wilting
decreased by 10.74% (A. brevipedunculata) —
26.63% (P. quinquefolia). According to the
values of leaves electrical conductivity loss
during wilting, plants of the genus Ampelopsis
turned out to be more drought tolerant. The
leavesofall thestudied plants werecharacterized
by a stable decrease in electrical conductivity,
which was associated with a gradual change in
the ionic balance inside the tissues and suggests
that they are well adapted to the growing
conditions. The actual difference between the
mean values of electrical conductivity at
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different time intervals was significant, with
the exception of rates in A. brevipedunculata,
A. aconitifolia and A. heterophylla after six
hours of withering. It is therefore possible to
state that the absolute values of electrical
conductivity are close in values in species
belonging to the same genus.

Adaptive changes in introduced plants occur
in stages at the subcellular, cellular, tissue
and organism levels as a whole. Significant
changes in the metabolism and structure of
the plant organism in extreme conditions are
preceded by changes in plant cells. Cell
adaptive processes are closely related to water
regime and water content in a cell [21]. The
structure and behavior of the stomatal
apparatus counteracts the dehydrating effect
of drought, determining water holding
capacity of cells [22], which is an indispensable
characteristic feature of the drought tolerance
of plants. Changes in leaf mass of the studied
plants in the periods between weighings
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Table 5
Dynamics of leaf water loss in woody vines of the Vitaceae family by their wilting (%)
The amount of water loss in l L Average water | Assessment
Species the periods between weighing T(;)t?inwa;ehr Ofs loss per one | of drought
2 hours | 2 hours | 2 hours | C119 0 Nours hour tolerance
P. quinquefolia 9.99 7.59 8.52 26.11+0.99 | 4.35+0.16 High
P. inserta 11.13 7.76 8.82 27.71+1.41 | 4.62+0.23 High
P. quinquefolia f. engelmannii | 10.54 8.4 7.67 26.61+1.22 4.43+0.2 High
P. tricuspidata ‘Veitchii’ 8.45 11.82 7.89 28.15+1.74 | 4.69+0.29 High
A. brevipedunculata 4.47 4.63 4.31 13.4+0.13 2.23+0.02 High
A. heterophylla 4.49 4.55 4.05 13.08+£0.22 | 2.18+0.04 High
A. aconitifolia 4.67 2.68 3.04 10.4+0.87 1.73+£0.14 High
A. aconitifolia f. glabra 6.28 3.81 3.01 13.1+1.39 2.18+0.23 High

indicate that the process of water loss as a
result of wilting occurs unevenly (Table 5).
The value of water loss indicators of woody
vine leaves of P. quinquefolia coincides with the
information given in the works of N. M. Doiko
and A. N. Bahatska [6, 7] for this species.
From the studied plants, the higher water
holding capacity of leaves was found in woody
vines of the genus Ampelopsis, which follows
from the value of the total water loss for six
hours and the average water loss rates for one
hour. On evaluation scale of parameters of
leaf water regime and identification of relative

drought tolerance, leaves of all the studied
plants lost after wilt < 30% moisture, and the
average water loss per one hour wilt was
< 10%, which indicated their high degree of
drought tolerance.

It is known that the lack of moisture in
leaves correlates well with the degree of water
supply of a plant as a whole [23]. As a result
of determining the water deficit of woody
vines of the Vitaceae family, it was revealed
that the process of water saturation with leaf
die-cuttings of all the studied representatives
is uneven (Table 6).

Table 6
Water deficiency of leaves in woody vines of the family Vitaceae (%)
Species Exposition Water Assessment
2 hours | 4 hours | 6 hours | deficiency | of drought tolerance
A. brevipedunculata 5.07 | 1.22 | -0.08 6.16 High
A. aconitifolia 6.88 | 2.01 | -1.46 7.42 High
A. heterophylla 7.71 | 0.99 | -0.48 8.19 High
A. aconitifolia f. glabra 5.54 | 0.55 | 1.01 8.01 High
P. tricuspidata ‘Veitchii’ 6.54 | 0.98 | 0.85 8.25 High
P. inserta 6.09 | 1.69 | 0.17 7.84 High
P. quinguefolia f. engelmannii | 6.47 | 1.38 | 1.36 8.52 High
P. quinquefolia 6.2 2.73 | 0.13 8.87 High

From the results of the study it emerges
that the basic mass of water was accumulated
during the first two hours. According to the
obtained data, the complete water saturation
in the plants of A. brevipedunculata, A. aco-
nitifolia and A. heterophylla occurred in four
hours, since the mass of the die-cuttings did
not increase further. The greatest value of
leaf water deficiency was distinguished by
the woody vines of P. quinquefolia (8.87%),
and the smallest by A. brevipedunculata
(6.16%). According to the value of water
deficit in P. quinquefolia, the data obtained
by A. N. Bohatska [7] were confirmed, since
the obtained results were within the limits
defined by her. On a scale of assessement the
parameters of leaf water regime and
identification of relative drought tolerance,
water deficit of < 10% was detected in all

representatives what corresponds to a high
level of drought tolerance.

Conclusions

As a result of long-term observations of the
studied plants in the field during the growing
season, a high degree of their actual drought
tolerance was revealed. It was determined that
in the anatomical structure of the leaves of
woody vines of the genus Ampelopsis, the
signs of xeromorphy were more pronounced in
comparison with representatives of the genus
Parthenocissus. This may indicate their high-
er adaptive capacity and resilience in the con-
ditions of introduction. It was determined
that under conditions of water stress, changes
in the ionic balance of the leaf cells of the
studied plants occurred uniformly, which in-
dicates their high adaptability to growing
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conditions. The leaves of the woody vines of
the Vitaceae family have a high water storage
capacity. This reduces the risk of dehydration
and damage to the internal structures of their
leaves, which ensures normal functioning
even in conditions with inadequate moisture
supply. It was revealed that woody vines of
the Vitaceae family are capable of quickly tur-
gor restoration and reducing water deficiency
of leaves when a source of water supply ap-
pears. In conditions of water stress, the bulk
of the water was accumulated within two
hours. For a six-hour period, full leaf water
saturation occurred in A. aconitifolia f. glabra,
P. tricuspidata ‘Veitchii’, P. quinquefolia,
P. quinquefolia f. engelmannii, P. inserta, and
in plants A. brevipedunculata, A. aconitifolia
and A. heterophylla — in 4 hours.
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MeTa. [ocnigntu nocyXocTilKicTb iHTPOAYKOBaHMX Y
MpaBoGepexHuii Jlicocten YkpaiHu faepeBHUX niaH popis
Ampelopsis Michx. i Parthenocissus Planch. 3a cneuudi-
KOl aHaToMo-MoptoioriyHoi ByAoBM JIMCTKOBOT NOBEPXHi,
0C06/IMBOCTAMM BOLHOTO PEXMMY IUCTKIB Ta MOKAa3HUKaMu
(hi3MKo-XiMiYHMX NpoLeciB ycepeanHi ix TKaHUH y npoueci
3iB’AHeHHsA. MeTopu. Monbosi, MopthomeTpuyHi, disionoriy-
Hi, cTaTucTuuHi. Pesynbratu. JocnigxeHo NocyxoCTilKicTb
LepeBHUX fiaH pofiB Ampelopsis i Parthenocissus konexuii
ponouHu Vitaceae ekcno3uuinHo-KonekLinHoi ginsHku «But-
ki pocnuuu» HauioHanbHoro 6oTaHiyHoro cagy im. M. M.
Mpuwka HAH. 3a Bi3yanbHUMYK CNOCTEPEXEHHAMY, y Nepioan 3
HU3bKUM piBHEM B0OIOr03abe3neyeHHs, NOWKOIKEHHSA NUCT-
KiB 3acikcoBaHO He 6yno, Typrop He 3HWXKyBaBCsA. OCHOBHI
BigMiHHOCTI OyaoBu abakcianbHOT NoBepxHi enigepmu nucT-
KiB fiepeBHUX niaH pogis Ampelopsis i Parthenocissus nons-
raioTb y hopMi enigepManbHUX KNITUH Ta KifIbKOCTi NPOAMXiB.
EnekTponpoBigHicTb NUCTKIB YCix [OCNIAKYBAHUX POCAUH Y
npoueci B'AHEHHSA 3MeHLWyBanaca cTabinbHo (y cepefHbOMyY
Ha 0,12-0,19 mcS 3a fBi roguHu 3iB’AHeHHA). YTpaTa Boaw
JINCTAIM Y pe3ynbTati 3iB’AHeHHs cTaHoBUTb 10,05-25,63%.

YK 582.782.2:581.522.4:632.112

B yMoBax HegocTaTHbOro Bosoro3abesneyeHHs BOLHWII fe-
dbiuuT nucTkis nepebysae Ha piBHi 6,16—8,87%. BUCHOBKM.
3rigHo 3 BeNMUMHOIO cepefHbOT GaratopiyHoi ouiHkM hak-
TUYHOT NOCYXOCTIMKOCTI, AOCNIAXYBAHI POCANHM MaOTb BU-
COKUW cTyniHb nocyxocTiitkocTi. Mpoguxosuit anapar gepes-
HUX niaH poay Ampelopsis Binpi3HAETbCA GiNbWO BUpas-
HiCTIO 03HaK KcepoMOpGHOCTI NOPiBHAHO 3 NpefCTaBHMKAMK
pogy Parthenocissus. YcTaHOBNEHO BWUCOKY afanToOBaHiCTb
AOCNif)KYBaHUX POCANH A0 YMOB BUpOLLYBaHHA. BusHaueHo
BUCOKWIA piBeHb BOAOYTPUMYBaNbHOT 34aTHOCTI NNCTKIB. Bu-
SIBNIEHO, WO B Nepiof 3 HM3bKOIW BoJOro3abesneyeHicTio ge-
GiunT BoAM B NUCTKax NepebyBae Ha HU3bKoMy piBHi. locni-
AXYBaHi NpefCcTaBHUKU Bif3HAYAOTbCA BUCOKUM CTYMEHEM
NOCYXOCTINKOCTI 3aBAAKN HAfABHOCTI 03HaK Kcepomopdizmy
B aHaTtoMo-MopcdonoriuHiii 6yLoBi NUCTKOBOT NOBepxHi, a
TaKoX 0COGJMBOCTAM BOAHOTO pexumy Ta disuKo-xiMmiuHux
NpoLeciB ycepeanHi TKaHWH NNCTKIB, WO AAE MOXIMBICTb iX
WIMPOKOTO BUKOPUCTAHHSA B yMOBaX iHTPOAYKLT.

Kniwyosi cnosa: npoduxosuli iHOeKC; enekmponposio-
HICMb JIUCMKIB; BOOOYMpPUMYBASbHA 30AMHICMb; BOOHUU
degpiyum.
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Llenb. WccnepgoBatbh 3acyxoyCcTOMYMBOCTb MHTPOAYLMPO-
BaHHbIX B [paBobepexHoit Jlecoctenu YKkpauHbl ApeBECHbIX
nnaH pogos Ampelopsis Michx. u Parthenocissus Planch. no
cneunduke aHaToMO-MOpPGONOrNYECKOro CTPOEHUS NUCTO-
BOW MOBEPXHOCTH, 0COGEHHOCTAM BOLHOTO PEXMUMA IUCTHEB
1 nokaszatensam QU3NKO-XMMUYECKUX NPOLECCOB BHYTPU UX
TKaHeil. Metopbl. [lonesble, mMopdomeTpuyeckue, dusno-
noruyeckue, cratuctuyeckne. Pesynbratel. WccnepoBaHa
3aCyX0yCTOMYMBOCTb ApeBecHbIX JnaH popos Ampelopsis
u Parthenocissus Konnekuuu cemeiictea Vitaceae 3kcnosu-

LIMOHHO-KONNEKLUMOHHOIO yyacTKa «Bblowmecs pacrteHusy
HaunoHanbHoro 6otaHuyeckoro caga umenn H. H. puwko
HAH YkpauHbl. Mo Bu3yanbHbIM HAONOAEHNUAM, B Nepuogbl
C HWU3KMM ypOBHeM BNaroobecneyeHHOCTH, NOBPeXAeHUs
JINCTbEB PaCcTEHMIt 3aMKCUPOBAHO HE BbINo, TYProp He CHU-
wanca. 0TmMumMa B CTpOEHWUM abaKcuanbHOW MOBEPXHOCTU
3NMAepMmnca NUCTbEB APEBECHbIX MaH popoe Ampelopsis u
Parthenocissus 3aknioyaioTca B hopme 3nuaepManbHbIX Kie-
TOK M KONIMYeCTBe YCTbUL,. INEeKTPONPOBOAHOCTb INCTHEB B
npouecce yBsAaHUs yMeHbllanach cTabunbHO (B cpefHeM
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@izionoein pociuH

Ha 0,12-0,19 mcS 3a 2 vaca yBafaHus). MoTepsa BOfbl M-  CNOCOOGHOCTM NUCTbEB. BhisiBNIEHO, YTO B Mepuop C HU3KUM
CTbsMW B pe3ynbrate yBafaHus coctasnset 10,05-25,63%. ypoBHeM BnaroobecneyeHHoOCTH, AedUUUT BOAbI B IUCTbAX
B ycnoBusx HepocTaTouHoi BnaroobecneyeHHOCTU BOA-  HAXOAWCA HA HU3KOM ypoBHe. Mccnepyemble npeactaBuTe-
Hbll BedULUT NNCTbEB HAaxopuncs Ha ypoBHe 6,16-8,87%. nu 061afaloT BbICOKOW CTENEHbIO 3acyXoycToiumBocTu 6na-
BoiBoabl. CornacHo BennyuHe cpefiHeit MHOTONETHEN OLUEH-  TOAapA HaNM4Yui NPU3HAKOB KCepomopdusma B aHATOMO-
Kn haKTMYeCKOW 3acyXOyCTOWYMBOCTH, pacTeHMs 06NafalT  MOPGONOrMYEeCKOM CTPOEHUM NIUCTOBOI NOBEPXHOCTH, @ TaK-
BbICOKOI CTEMEHbID 3aCyXOYCTOMYMBOCTU. YCTbUYHBIA anna- e 0COOEHHOCTAM BOLHOMO peXxuma u HU3MKO-XUMUYECKUX
paT ApeBecHbIX NaH poga Ampelopsis oTnnyaetcs bonblieir  NPOLLECCOB BHYTPU TKAHEN NUCTBEB, YTO JAET BO3MOXHOCTb
BbIPaXKEHHOCTbIO NMPU3HAKOB KCEPOMOP(MHOCTM NO CpaBHE-  MX WMPOKOrO MCMONb30BAHUA B YCNOBUAX UHTPOAYKLUK.
HUIO C NpepcTaBuTenamMu popa Parthenocissus. YcTaHOBNEHO, Knroyessie cnosa: ycmsu4Hbil UHOEKC, 3/1eKmponposo-
YTO pacTEHUS XOPOLWO afAanTUPOBAHbI K YCJIOBUAM BblpaWu-  OUMOCMb IUCMbes; B0O0YO0ep)UBAIoWds cnoco6HOCMb, BOO-
BaHus. OnpefeneHo BbICOKMII ypOBEHb BOAOYAEPKMBAIOWENH  HbIl Oegpuyum.
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