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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 
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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 °Ñ, 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 (%)

Assessment 
of drought 
tolerance

Leaves 
water 

content

Water 
deficit

Leaves 
water loss 
by wilting

Average water 
loss within 
an hour of 

wilting
Low ≤ 59.9 ≥ 20.1 ≤ 50.1 ≥ 11.1

Average 60.0–
69.9

10.1–
20.0

30.1–
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

Species 2012 2013 2014 2015 Average
A. brevipedunculata 5 5 5 5 5
A. heterophylla 5 5 5 5 5
A. aconitifolia f. glabra 5 5 5 5 5
A. aconitifolia 5 5 5 5 5
P. tricuspidata ‘Veitchii’ 5 5 5 5 5
P. quinquefolia 5 5 5 5 5
P. quinquefolia f. 
engelmannii 5 5 5 5 5
P. inserta 5 5 5 5 5

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. brevi peduncu-
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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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 3
Anatomical and stomatagraphic studies of the abaxial leaf surface 

and the stomatal index of woody vines of the Vitaceae family

Species
Stomata Epidermis cells

I (%)number 
(pcs / sq. mm)

length
(µm)

width
(µm)

number 
(pcs / sq. mm)

length
 (mêm)

width
 (mêm)

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 36.24±3.79 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 14.5±3.19 1248±9.08 36.53±9.2 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 241±3.92 25.56±2.77 14.51±1.87 1202±4.56 28.21±3.93 17.56±2.03 16.70

The plants that lose less water can be cla ssi-
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 the beginning 
of the experiment were 1.59 mcS (A. bre vi-
pedunculata) – 3.05 mcS (P. quinque folia f. 
engelmannii), and during six-hour wilting 
decreased by 10.74% (A. brevipedun culata) – 
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 
leaves of all the studied plants were characterized 
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 

different time inter vals was significant, with 
the exception of rates in A. bre vipedunculata, 
A. aconitifolia and A. hete ro phyl la 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 dro ught tolerance 
of plants. Changes in leaf mass of the studied 
plants in the periods between weighings 

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

Species Electrical conductivity (mcS) Loss of conductivity 
in 6 hours, %control in 2 hours in 4 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

Í²Ð
0.05

0.0266 0.0220 0.0267 0.0249 –
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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 5
Dynamics of leaf water loss in woody vines of the Vitaceae family by their wilting (%)

Species 
The amount of water loss in 

the periods between weighing Total water loss 
during 6 hours

Average water 
loss per one 

hour

Assessment 
of drought 
tolerance2 hours 2 hours 2 hours

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

Table 6
Water deficiency of leaves in woody vines of the family Vitaceae (%)

Species 
Exposition Water 

deficiency
Assessment

of drought tolerance2 hours 4 hours 6 hours
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. quinquefolia 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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òêàíåé. Ìåòîäû. Ïîëåâûå, ìîðôîìåòðè÷åñêèå, ôèçèî-
ëîãè÷åñêèå, ñòàòèñòè÷åñêèå. Ðåçóëüòàòû. Èññëåäîâàíà 
çàñóõîóñòîé÷èâîñòü äðåâåñíûõ ëèàí ðîäîâ Ampelopsis 
è Parthenocissus êîëëåêöèè ñåìåéñòâà Vitaceae ýêñïîçè-

Ìåòà. Äîñë³äèòè ïîñóõîñò³éê³ñòü ³íòðîäóêîâàíèõ ó 
Ïðàâîáåðåæíèé Ë³ñîñòåï Óêðà¿íè äåðåâíèõ ë³àí ðîä³â 
Ampelopsis Michx. ³ Parthenocissus Planch. çà ñïåöèô³-
êîþ àíàòîìî-ìîðôîëîã³÷íî¿ áóäîâè ëèñòêîâî¿ ïîâåðõí³, 
îñîáëèâîñòÿìè âîäíîãî ðåæèìó ëèñòê³â òà ïîêàçíèêàìè 
ô³çèêî-õ³ì³÷íèõ ïðîöåñ³â óñåðåäèí³ ¿õ òêàíèí ó ïðîöåñ³ 
ç³â’ÿíåííÿ. Ìåòîäè. Ïîëüîâ³, ìîðôîìåòðè÷í³, ô³ç³îëîã³÷-
í³, ñòàòèñòè÷í³. Ðåçóëüòàòè. Äîñë³äæåíî ïîñóõîñò³éê³ñòü 
äåðåâíèõ ë³àí ðîä³â Ampelopsis ³ Parthenocissus êîëåêö³¿ 
ðîäèíè Vitaceae åêñïîçèö³éíî-êîëåêö³éíî¿ ä³ëÿíêè «Âèò-
ê³ ðîñëèíè» Íàö³îíàëüíîãî áîòàí³÷íîãî ñàäó ³ì. Ì. Ì. 
Ãðèøêà ÍÀÍ. Çà â³çóàëüíèìè ñïîñòåðåæåííÿìè, ó ïåð³îäè ç 
íèçüêèì ð³âíåì âîëîãîçàáåçïå÷åííÿ, ïîøêîäæåííÿ ëèñò-
ê³â çàô³êñîâàíî íå áóëî, òóðãîð íå çíèæóâàâñÿ. Îñíîâí³ 
â³äì³ííîñò³ áóäîâè àáàêñ³àëüíî¿ ïîâåðõí³ åï³äåðìè ëèñò-
ê³â äåðåâíèõ ë³àí ðîä³â Ampelopsis ³ Parthenocissus ïîëÿ-
ãàþòü ó ôîðì³ åï³äåðìàëüíèõ êë³òèí òà ê³ëüêîñò³ ïðîäèõ³â. 
Åëåêòðîïðîâ³äí³ñòü ëèñòê³â óñ³õ äîñë³äæóâàíèõ ðîñëèí ó 
ïðîöåñ³ â’ÿíåííÿ çìåíøóâàëàñÿ ñòàá³ëüíî (ó ñåðåäíüîìó 
íà 0,12–0,19 mcS çà äâ³ ãîäèíè ç³â’ÿíåííÿ). Óòðàòà âîäè 
ëèñòÿì ó ðåçóëüòàò³ ç³â’ÿíåííÿ ñòàíîâèòü 10,05–25,63%. 

Â óìîâàõ íåäîñòàòíüîãî âîëîãîçàáåçïå÷åííÿ âîäíèé äå-
ô³öèò ëèñòê³â ïåðåáóâàº íà ð³âí³ 6,16–8,87%. Âèñíîâêè. 
Çã³äíî ç âåëè÷èíîþ ñåðåäíüî¿ áàãàòîð³÷íî¿ îö³íêè ôàê-
òè÷íî¿ ïîñóõîñò³éêîñò³, äîñ ë³äæóâàí³ ðîñëèíè ìàþòü âè-
ñîêèé ñòóï³íü ïîñóõîñò³éêîñò³. Ïðîäèõîâèé àïàðàò äåðåâ-
íèõ ë³àí ðîäó Ampelopsis â³äð³çíÿºòüñÿ á³ëüøîþ âèðàç-
í³ñòþ îçíàê êñåðîìîðôíîñò³ ïîð³âíÿíî ç ïðåäñòàâíèêàìè 
ðîäó Parthenocissus. Óñòàíîâëåíî âèñîêó àäàïòîâàí³ñòü 
äîñë³äæóâàíèõ ðîñëèí äî óìîâ âèðîùóâàííÿ. Âèçíà÷åíî 
âèñîêèé ð³âåíü âîäîóòðèìóâàëüíî¿ çäàòíîñò³ ëèñòê³â. Âè-
ÿâëåíî, ùî â ïåð³îä ç íèçüêîþ âîëîãîçàáåçïå÷åí³ñòþ äå-
ô³öèò âîäè â ëèñòêàõ ïåðåáóâàº íà íèçüêîìó ð³âí³. Äîñë³-
äæóâàí³ ïðåäñòàâíèêè â³äçíà÷àþòüñÿ âèñîêèì ñòóïåíåì 
ïîñóõîñò³éêîñò³ çàâäÿêè íàÿâíîñò³ îçíàê êñåðîìîðô³çìó 
â àíàòîìî-ìîðôîëîã³÷í³é áóäîâ³ ëèñòêîâî¿ ïîâåðõí³, à 
òàêîæ îñîáëèâîñòÿì âîäíîãî ðåæèìó òà ô³çèêî-õ³ì³÷íèõ 
ïðîöåñ³â óñåðåäèí³ òêàíèí ëèñòê³â, ùî äàº ìîæëèâ³ñòü ¿õ 
øèðîêîãî âèêîðèñòàííÿ â óìîâàõ ³íòðîäóêö³¿. 

Êëþ÷îâ³ ñëîâà: ïðîäèõîâèé ³íäåêñ;  åëåêòðîïðîâ³ä-
í³ñòü ëèñòê³â; âîäîóòðèìóâàëüíà çäàòí³ñòü; âîäíèé 
äåô³öèò.

ÓÄÊ 582.782.2:581.522.4:632.112
Ìàêîâñêèé Â. Â.*, Âàõíîâñêàÿ Í. Ã. Çàñóõîóñòîé÷èâîñòü äðåâåñíûõ ëèàí ñåìåéñòâà Vitaceae Juss. â óñëî-

âèÿõ èíòðîäóêöèè â Ïðàâîáåðåæíîé Ëåñîñòåïè Óêðàèíû // Plant Varieties Studying and Protection. 2019. 
Ò. 15, ¹ 1. Ñ. 51–58. https://doi.org/10.21498/2518-1017.15.1.2019.162482

Íàöèîíàëüíûé áîòàíè÷åñêèé ñàä èìåíè Í. Í. Ãðèøêî ÍÀÍ Óêðàèíû, óë. Òèìèðÿçåâñêàÿ, 1, ã. Êèåâ, 01014, Óêðàèíà, 
 

*e-mail: vitaliimakovskyi10@gmail.com

öèîííî-êîëëåêöèîííîãî ó÷àñòêà «Âüþùèåñÿ ðàñòåíèÿ» 
Íàöèîíàëüíîãî áîòàíè÷åñêîãî ñàäà èìåíè Í. Í. Ãðèøêî 
ÍÀÍ Óêðàèíû. Ïî âèçóàëüíûì íàáëþäåíèÿì, â ïåðèîäû 
ñ íèçêèì óðîâíåì âëàãîîáåñïå÷åííîñòè, ïîâðåæäåíèÿ 
ëèñòüåâ ðàñòåíèé çàôèêñèðîâàíî íå áûëî, òóðãîð íå ñíè-
æàëñÿ. Îòëè÷èÿ â ñòðîåíèè àáàêñèàëüíîé ïîâåðõíîñòè 
ýïèäåðìèñà ëèñòüåâ äðåâåñíûõ ëèàí ðîäîâ Ampelopsis è 
Parthenocissus çàêëþ÷àþòñÿ â ôîðìå ýïèäåðìàëüíûõ êëå-
òîê è êîëè÷åñòâå óñòüèö. Ýëåêòðîïðîâîäíîñòü ëèñòüåâ â 
ïðîöåññå óâÿäàíèÿ óìåíüøàëàñü ñòàáèëüíî (â ñðåäíåì 
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íà 0,12–0,19 mcS çà 2 ÷àñà óâÿäàíèÿ). Ïîòåðÿ âîäû ëè-
ñòüÿìè â ðåçóëüòàòå óâÿäàíèÿ ñîñòàâëÿåò 10,05–25,63%. 
Â óñëîâèÿõ íåäîñòàòî÷íîé âëàãîîáåñïå÷åííîñòè âîä-
íûé äåôèöèò ëèñòüåâ íàõîäèëñÿ íà óðîâíå 6,16–8,87%.                                  
Âûâîäû. Ñîãëàñíî âåëè÷èíå ñðåäíåé ìíîãîëåòíåé îöåí-
êè ôàêòè÷åñêîé çàñóõîóñòîé÷èâîñòè, ðàñòåíèÿ îáëàäàþò 
âûñîêîé ñòåïåíüþ çàñóõîóñòîé÷èâîñòè. Óñòüè÷íûé àïïà-
ðàò äðåâåñíûõ ëèàí ðîäà Ampelopsis îòëè÷àåòñÿ áîëüøåé 
âûðàæåííîñòüþ ïðèçíàêîâ êñåðîìîðôíîñòè ïî ñðàâíå-
íèþ ñ ïðåäñòàâèòåëÿìè ðîäà Parthenocissus. Óñòàíîâëåíî, 
÷òî ðàñòåíèÿ õîðîøî àäàïòèðîâàíû ê óñëîâèÿì âûðàùè-
âàíèÿ. Îïðåäåëåíî âûñîêèé óðîâåíü âîäîóäåðæèâàþùåé 

ñïîñîáíîñòè ëèñòüåâ. Âûÿâëåíî, ÷òî â ïåðèîä ñ íèçêèì 
óðîâíåì âëàãîîáåñïå÷åííîñòè, äåôèöèò âîäû â ëèñòüÿõ 
íàõîäèëñÿ íà íèçêîì óðîâíå. Èññëåäóåìûå ïðåäñòàâèòå-
ëè îáëàäàþò âûñîêîé ñòåïåíüþ çàñóõîóñòîé÷èâîñòè áëà-
ãîäàðÿ íàëè÷èþ ïðèçíàêîâ êñåðîìîðôèçìà â àíàòîìî-
ìîðôîëîãè÷åñêîì ñòðîåíèè ëèñòîâîé ïîâåðõíîñòè, à òàê-
æå îñîáåííîñòÿì âîäíîãî ðåæèìà è ôèçèêî-õèìè÷åñêèõ 
ïðîöåññîâ âíóòðè òêàíåé ëèñòüåâ, ÷òî äàåò âîçìîæíîñòü 
èõ øèðîêîãî èñïîëüçîâàíèÿ â óñëîâèÿõ èíòðîäóêöèè. 

Êëþ÷åâûå ñëîâà: óñòüè÷íûé èíäåêñ; ýëåêòðîïðîâî-
äèìîñòü ëèñòüåâ; âîäîóäåðæèâàþùàÿ ñïîñîáíîñòü; âîä-
íûé äåôèöèò.
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