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In the right-bank part of the Western Forest-Steppe, there has been an observed yearly increase in average daily summer 
temperatures, underscoring the importance of assessing drought tolerance in fruit crops, including cherries. This 
research aimed to identify the most drought-resistant cherry rootstock-cultivar combinations and the factors enhancing 
drought tolerance. The study focused on physiological indicators of water balance: water retention capacity, degree of 
turgor recovery, water deficit, and leaf tissue hydration Cerasus vulgaris Mill., which determine resistance to temperature 
stress. The research was conducted during 2022–2023 using laboratory-field methods at the Institute of Horticulture, 
NAAS, located in the right-bank area of the Western Forest-Steppe. The research subjects were various cherry cultivars 
– Igrushka, Lutovka, Balaton, Erdi Botermo, Nochka, Turgenevka, and a promising selection – D 36-25 on various 
rootstock forms (Prunus mahaleb L., Krymsk 5, V-2-180, V-2-230, V-5-88, Rubin), during peak water stress periods. 
Results indicated that most cherry rootstock-cultivar combinations exhibited high drought tolerance. The water deficit 
index for studied combinations ranged between 2.2–9.2%, with high and drought-resistant combinations showing values 
within 2.2–5.6%. Leaf tissue hydration in the studied combinations varied between 60.87–65.93% for cultivars and 
60.23–64.19% for rootstocks. The water retention capacity of leaf tissue for most combinations indicated a 10.9% water 
loss after two hours, while certain cultivars showed an increase of 13.7%. After 4-6 hours, water retention capacity 
increased by 2.41-3.45% per hour. Turgor recovery in the studied combinations ranged between 40.3–52.7%. Factors 
influencing drought resistance in these cherry rootstock-cultivar combinations were also identified (weather and 
climatic factors accounted for 26.0%, cultivar, and rootstock forms for 17.0 and 9.0%, respectively, between climatic 
conditions and cultivars at 22.0%, and between rootstock forms and cultivars at 18.0%. The results demonstrated that 
all studied cherry rootstock-cultivar combinations are highly drought-resistant, with drought resistance primarily 
influenced by the compatibility between cultivar and rootstock and the growing conditions. 
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Introduction 

Drought is one of the most critical factors of abiotic 
stress in agricultural production. Fruit crops 
worldwide often suffer from drought due to climate 
change, leading to yield loss (Dai 2012; Faghih et al., 
2021; Rachappanavar et al., 2022; Joshi et al., 2016; 
Basu et al., 2022; Xuet al., 2023). Understanding how 

fruit crops respond to drought and using cultivars with 
enhanced drought tolerance is crucial (Liu et al., 2023). 
There are two strategies for mitigating drought stress 
in fruit crops. One is traditional and molecular 
breeding (using transgenic technology and genome 
sequencing). The other includes horticultural 
methods, such as grafting onto drought-resistant 
rootstocks, using exogenous plant growth regulators 
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and biostimulants, and irrigation under water deficit 
conditions (Liu et al., 2023). 

The adaptation of stone fruit crops to drought is 
associated with their moderate osmotic pressure and 
the ability of leaves to manage water due to high-
polymer compounds with low transpiration intensity 
(Sedov and Ogoltsova, 1999). Stress at the plant level 
is generally perceived as a reduction in photosynthesis 
and growth (Yordanov et al., 2012). It is known that all 
life processes in plants, as in other organisms, occur in 
an aqueous environment. Water is needed to maintain 
the structural integrity of biological molecules and 
thus of cells, tissues, and the entire organism. 
Physiologically, water serves as a solvent and medium 
for substance transport and exchange, and its high heat 
capacity stabilizes plant temperature (Kryvoshapka, 
2012). 

Moisture deficiency affects water absorption, root 
pressure, photosynthesis, respiration, transpiration, 
growth, and development (Skryaga et al., 2005; 
Skryaga et al., 2006; Lobet  and Draye, 2013; Hu and 
Xiong, 2014; Morris et al., 2017; Lynch, 2019). The 
impact of water deficiency on metabolic processes 
depends significantly on its duration. During drought, 
leaf protein content and sugar levels decrease. Dry 
weather leads to reduced shoot and root growth, 
impaired leaf apparatus development, as well as CO₂ 
assimilation and reduced nutrient accumulation, 
deteriorating fruit quality and storability (Titarenko et 
al., 2001; Kumar et al., 2018). Some researchers 
(Barabash et al., 2000; Taran 2001; Chukhil et al., 2007; 
Melnichuk et al., 2009) note that soil moisture 
deficiency and high temperatures inhibit 
photosynthesis and lead to functional disorders. 
Leaves, as the main site of photosynthesis and the 
organ with the largest surface area, are highly exposed 
to environmental influences. Reduced leaf area and 
thickening of mesophyll and leaf tissues are among the 
changes that occur in plants during drought stress 
(Fang and Xiong, 2015). Furthermore, drought causes 
stomatal closure, significantly reducing 
photosynthesis (Daszkowska-Golec and Szarejko, 
2013). 

The Forest-Steppe’s climatic conditions promote 
cherry cultivation, but in dry years, many domestic and 
foreign cultivars suffer from drought, leading to 
significant reductions in orchard productivity 
(Skryaga, 2007). The recent years, marked by high 
temperatures and insufficient rainfall, underscore the 

need to study fruit species’ drought response to assess 
their sensitivity. Consequently, six rootstocks were 
evaluated for drought tolerance in selected cherry 
cultivars under the right-bank area of the Western 
Forest-Steppe in Ukraine to identify those with better 
physiological drought tolerance. 

Materials and methodology 

Plant Material and Experimental Setup 

The study was conducted at the Institute of 
Horticulture of the National Academy of Agrarian 
Sciences of Ukraine (Kyiv) during 2022–2023. The 
experimental plot soil is dark gray, podzolized, light 
loam on carbonate loess. A comparative evaluation of 
drought resistance in six cherry (Cerasus vulgaris Mill.) 
cultivars (Igrushka, Lutovka, Balaton, Erdi Botermo, 
Nochka, Turgenevka) and a promising selection (D 36-
25) on different types of rootstocks (Prunus mahaleb, 
Krymsk 5, V-2-180, V-2-230, V-5-88, Rubin) – totaling 
35 experimental options – was carried out using a 
laboratory-field method. Prunus mahaleb (seed 
rootstock) was taken as a control. The plant spacing 
scheme in the nursery was 1.4×0.25 m, and the 
nursery was maintained without irrigation. The 
samples were taken after the end of intensive growth 
during the period of high air temperatures (3rd decade 
of July – 1st decade of August).  

Weather Conditions 

Evaluating the impact of cherry rootstock-cultivar 
combinations on tolerance to high air temperatures, it 
is crucial to consider the weather conditions under 
which the plants grew. Weather conditions are 
obtained from the weather station (IT-lynx) of the 
Institute of Horticulture, Department of Storage, 
Processing and Analytical Research in Horticulture 
(https://www.optisys.com.ua/#/dashboard). During 
the summer of 2022, the average air temperature was 
21.0–22.6°C, within the multi-year average range 
(18.3–20.0°C). Maximum air temperatures reached 
34.2–35.9°C, while minimum temperatures fell to 
10.3–14.2°C. Relative air humidity was low (36.0–
50.0%) due to insufficient rainfall (21.2–24.2 mm), 
with a three-month total of 68.9 mm, representing 
31% of the multi-year average. The hydrothermal 
coefficient (HTC) was low at 0.30–0.37 (Table 1).  

The summer of 2023 was similar in temperature to the 
previous year, with average air temperatures ranging 
from 13.8–24.0°C; maximum temperatures were 
between 32.8– 38.3°C, and minimums between 5.6–

https://www.optisys.com.ua/#/dashboard
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12.5°C. Relative air humidity was low, at 42–46%, 
although total precipitation was higher than in 2022, 
amounting to 53.5% of the multi-year average. 

Research Methodology 

Physiological drought resistance was assessed 
according to the "Program and Methodology for 
Variety Testing of Fruit, Berry, and Nut Crops" (Sedov 
and Ogoltsova, 1999) based on indicators such as 
water retention capacity, turgor recovery degree, 
water deficit, and leaf tissue hydration. Leaf sampling 
was conducted during periods of peak water stress, as 
cherry cultivars differ in drought resistance. 

Water retention capacity is higher when there is less 
water loss over time. Leaves (3–10, depending on size) 
were sampled in duplicate, weighed, and placed on 
racks in a thermostat set to a constant temperature of 
23 °C with 50–60% air humidity. Weights were 
recorded every 2, 4, and 6 hours to assess water 
retention. 

Water deficit was determined by sampling 3–5 leaves 
with refreshed petiole cuts, weighing them, and 
placing them in a beaker for saturation in duplicate. 

After 24 hours, petioles were blotted with filter paper 
and weighed again. 

To determine total water content (leaf tissue 
hydration), 5–10 leaves were placed in metal crucibles 
(duplicate) and dried in a thermostat at 105 °C to a 
constant weight. All data calculations were conducted 
using the formulas provided in the methodology. 

A predictive model for the relationship between leaf 
tissue hydration and water deficit in cherry 
plantations: 

Vт = 67.7879–0.8214×D, 
Vт – leaf tissue hydration, % 
D – leaf tissue water deficit, % (1) 

Statistical Analysis 

For statistical processing of experimental data and 
determining the reliability and validity of results, 
dispersion statistical analysis was used with 
AGROSTAT. Values are presented as the mean 
±standard deviation (SD). Data were analyzed for 
statistical significance using Student's t-test, with an 
LSD of less than 0.05 considered significant. 

 

Table 1 Weather conditions during the active growth period of cherry plants, 2022–2023 

Month Avg. 
Temp, 

°C 

Min 
Temp, 

°C 

Max 
Temp, 

°C 

Avg 
Humidity, 

% 

Min 
Humidity, 

% 

Max 
Humidity, 

% 

Rainfall, 
mm 

HTC 

2022 

June 22.1 10.3 35.9 35.6 28 58 23.5 0.35 

July 21.0 12.8 34.8 44.3 28 77 24.2 0.37 

August 22.6 14.2 34.2 50.0 22 77 21.2 0.30 

2023 

June 13.8 5.6 32.8 42.1 23 81 38.1 0.65 

July 21.6 11.9 34.2 45.7 31 80 72.7 1.09 

August 24.0 12.5 38.3 41.6 33 61 8.6 0.12 

Notes: Avg. Temp – average temperature; Min – minimum temperature;  Max – maximum temperature;  HTC – Sulyaninov 
hydrothermal coefficient.  

 

Results and discussion 

Cherry is generally considered a drought-resistant 
crop (Skriaha et al., 2005; Skriaha, 2007; Kishchak et 
al., 2015;) however, climate changes – specifically, 
sharp fluctuations in daily temperatures, irregular 
rainfall during the growing season, and severe soil 

overhydration and drought – have intensified the 
challenges of plant adaptation to environmental 
conditions (Dolhova, 2014; Kryvoshapka et al., 2016). 
Researchers (Stollen and Sharp, 1991; Maurel et al., 
2010) note that drought stress initially affects the root 
system, which continues to develop even when shoot 
growth is suppressed by atmospheric drought. This 
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highlights the role of rootstock choice and its response 
to increased air temperatures. Enhanced drought 
resistance may be closely linked to increased water 
absorption capacity in various cherry varieties and the 
rootstock structure due to variations in root system 
structure (Wu et al., 2013). The rootstock’s influence 
on the scion is crucial and largely determines cherry 
tree growth and resistance to various environmental 
stresses, such as drought and salinity (Kucukyumuk et 
al., 2015). 

Grafting fruit crops onto drought-resistant rootstocks 
to improve water use efficiency has been proposed as 
a fundamental strategy to combat drought (Berdeja et 
al., 2015). Understanding the interaction mechanism 
between rootstock and scion and implementing 
rootstocks that enhance growth and productivity 
under drought conditions is thus essential for 
nurseries. Recently, the use of physiologically active 
substances (plant growth regulators and 
biostimulants) to improve drought resistance and 
sustain yields in fruit crops has become a research 
frontier (Basile et al., 2020). 

Water deficiency in cherry tree leaves occurs when air 
temperatures rise significantly and drought intensifies. 
One of the primary indicators underlying the 
development of models to evaluate rootstock type 
influence on cherry cultivar drought resistance was 
leaf tissue water deficit. Research findings on water 

deficit demonstrated that it varies based on annual 
weather conditions, ranging from 2.2–7.0% (2022) to 
3.7–9.2% (2023), providing a comprehensive 
assessment of cherry plantation water status (Table 2). 
The average water deficit, depending on rootstock, was 
found to be 4.7–5.5%, with a significant difference of 
0.37, while the cultivar factor showed a difference of 
0.58. It is also noteworthy that all cultivars on the V-2-
230 rootstock had the lowest water deficit (4.7%). 

To determine the primary factors influencing leaf 
tissue water deficit in cherries, a multifactorial 
analysis of variance was conducted, with weather and 
climate conditions (factor A), rootstock form (factor B), 
and cultivars (factor C) as the factors. It was found that 
the water deficit in the studied rootstock-cultivar 
combinations was determined by weather and climate 
factors by 26.0%, and by rootstock form and cultivar 
by 9.0 and 17.0%, respectively. Significant interactions 
were observed between weather-climate factors and 
cultivars at 22.0%, and between rootstock form and 
cultivar at 18.0% (Figure 1). Our research results agree 
with other scientists (Yaremko, 2015) that the water 
regime primarily depends on weather and climate 
factors, then on varietal characteristics and the 
interaction of these two factors. Shkinder-Barmin's 
(2014) research also proved that the characteristics of 
the year had a dominant influence on the adaptability 
of cherry plants. 

 

Table 2 Water deficit in leaf tissues of various cherry rootstock-cultivar combinations 

Year 

 factors (A) 
Cultivars (C) 

Water deficit, % 

Rootstocks (В) 
LSD05 

(С) 

LSD05 

(А) 
Prunus 

mahaleb  
Krymsk 5 V-2-180 V-2-230 V-5-88 Rubin 

2022  

Igrushka 3.2 4.0 5.3 3.1 3.9 2.9 

0.58 0.21 

Lutovka 5.1 3.9 3.7 2.3 4.0 3.5 

Balaton 4.0 3.1 5.0 4.2 4.1 2.9 
Erdi Botermo 3.6 4.0 7.0 3.5 5.2 4.0 

Nochka 4.6 4.9 5.6 5.2 4.0 2.6 
Turgenevka 4.5 4.7 5.6 3.2 3.8 3.8 
D 36-25 4.3 3.4 6.0 4.7 5.0 2.2 

2023  

Igrushka 3.7 7.9 6.7 4.8 7.8 5.2 
Lutovka 8.6 5.6 4.5 4.5 6.0 5.6 

Balaton 5.9 6.1 4.4 7.2 4.4 6.9 
Erdi Botermo 6.3 6.3 6.1 6.0 5.1 6.1 
Nochka 4.9 5.2 4.4 3.3 4.1 6.9 

Turhenevka 9.2 6.8 6.6 9.2 9.0 8.7 
D 36-25 7.0 5.7 6.1 5.1 5.3 7.5 

Average  5.4 5.1 5.5 4.7 5.2 4.9   

LSD05 (В) 0.37 - - 

Notes: LSD05 (А) – least significant difference in the factor weather conditions of the year of research; LSD05 (В) – least significant 

difference in the factor rootstocks; LSD05 (С) – least significant difference in the factor cultivar 
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Figure 1 Influence of studied factors on leaf tissue water deficit in cherry, % 

Table 3 Leaf tissue hydration in various cherry rootstock-cultivar combinations (average for 2022–2023) 

 Cultivar/Variety 

Rootstock Igrushka Lutovka Balaton Erdi Botermo Nochka Turgenevka D 36-25 Avera ge 

Prunus mahaleb 
(control) 

62.8 66.5 62.2 61.5 64.9 63.0 65.6 63.79 
±0.71 

Krymsk 5 60.9 61.3 60.8 59.7 64.6 63.3 62.5 61.87 
±0.64 

В-2-180 62.1 62.6 61.5 59.0 65.3 61.2 61.9 61.94 
±0.71 

В-2-230 63.2 63.6 62.7 62.5 62.1 63.1 61.9 62.73 
±0.23 

В-5-88 63.3 63.3 62.4 62.9 66.7 63.3 65.2 63.87 
±0.57 

Rubin 65.2 66.5 60.0 65.1 67.4 63.0 62.3 64.21 
±0.98 

Average 62.92 
±0.58 

63.97 
±0.86 

61.60 
±0.43 

61.78 
±0.91 

65.17 
±0.76 

62.82 
±0.33 

63.23 
±0.69 

– 

Notes: Data presented as mean ±SE 

 
An important element in assessing physiological 
drought resistance is tissue hydration, which reflects 
the crucial role of water balance during the plant 
growing season (Solovyova, 1983). As previously 
noted, all metabolic processes in cells occur in aqueous 
solutions. A reduction in water content below 
optimum levels for more than 10 days causes 
irreversible structural and functional changes in 
organs, tissues, and subcellular components. It is also 
worth noting that fruit crops maintain optimal 
intracellular and intratissue water levels even at the 
cost of reducing reproductive structures, leading to the 
shedding of flowers, ovaries, and fruits (Trokhymchuk 
and Makarova, 2012). Thus, in analyzing the water-
physical properties of cherry across various rootstock-

cultivar combinations, the leaf tissue hydration range 
was determined, varying across cultivars from 60.87% 
(Erdi Botermo) to 65.93% (Nochka), and for 
rootstocks from 60.23% (Krymsk 5, V-2-180) to 
64.19% (Rubin) (Table 3). 

The study also aimed to establish a relationship 
between water deficit and leaf tissue hydration in 
cherry rootstock-cultivar combinations. An inverse 
linear relationship was identified, with a correlation 
coefficient of 0.8284, which is significant (Equation 1). 
This graphically represents a linear inverse function 
between water deficit and leaf tissue hydration in 
cherry (Figure 2). The graph shows that an average 
water deficit value of 5.56% corresponds to cherry leaf 
tissue hydration at 63.2% (Point A). 
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Figure 2 Characteristics of the relationship between leaf tissue hydration and water deficit in various cherry 
rootstock-cultivar combinations: A – leaf tissue hydration with medium water deficit; B – leaf tissue hydration with 

the greatest water deficit; C – leaf tissue hydration with the smallest water deficit 

 

 
Figure 3 Water retention capacity of cherry leaf tissues in studied rootstocks (average for 2022–2023), %  
 

 
Figure 4 Water retention capacity of cherry leaf tissues in studied cultivars (average for 2022–2023), %  
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Figure 5 Water retention capacity of cherry leaf tissues under water deficit in studied cherry rootstock- cultivar 
combinations, % 

Table 4 Turgor recovery in cherry leaf tissues in various rootstock-cultivar combinations (average 2022–2023) 

Rootstock 
(B) 

Cultivar/Variety (A) 

 
Іgrushka 

 
Lutovka 

 
Balaton 

Erdi 
Botermo 

 
Nochka 

 
Turgenevka 

 
D 36-25 

LSD05 
(A) 

Prunus 
mahaleb 
(control) 39.2 43.3 47.3 36.9 51.2 59.8 51.5 4.04 

Krymsk 5 39.2 37.8 38.8 34.9 36.4 45.8 43.5 3.80 

V-2-180 30.0 33.5 36.7 41.3 37.4 37.7 36.9 3.68 

V-2-230 41.1 40.1 34.1 38.5 41.0 48.2 43.4 3.70 

V-5-88 45.6 46.4 34.5 50.0 36.4 48.7 40.2 3.21 

Rubin 31.6 47.7 39.3 39.7 35.5 41.3 38.7 2.97 

LSD05 (B) 3.35 3.77 2.68 3.39 3.30 3.63 3.98 – 

Notes: LSD05 (А) – least significant difference in the factor variety; LSD05 (В) – least significant difference in the factor rootstocks. 

 

A reduction to 3.53% (Point B) increases hydration to 
64.9%, while an increase in water deficit to 11.9% 
(Point C) decreases leaf tissue hydration to 58.0%. 

During drought, a key element in assessing the 
physiological state of plants is their ability to maintain 
water balance in leaf tissues at an optimal level. 
Researchers (Kryvoshapka, 2012; Vasylenko, 2016) 
note that cherry leaves, compared to other crops, are 
characterized by an enhanced ability to regulate water 
due to high-polymer compounds, low transpiration 
intensity, and low osmotic pressure. The conducted 
research revealed that water retention capacity in 
cherry leaf tissues depends on both the cultivar and 
the rootstock. On average, across cultivars, the lowest 

water losses were recorded on the rootstocks Prunus 
mahaleb (control), Krymsk 5, and V-5-88, ranging from 
9.6 ±0.2% % in the first 2 hours of the experiment 
(Figure 3). On the V-2-180 rootstock, water losses 
were 11.2%, while the highest losses were recorded on 
V-2-230 and Rubin rootstocks, at 12.3 ±0.04%, 
respectively, which significantly differed from the 
control. This pattern continued in subsequent hours, 
with water losses at 15.9 ±0.6% after 4 hours and 21.3 
±0.7% after 6 hours. It should be noted that the 
greatest water loss occurred within the first two hours 
of the study, with subsequent losses every two hours 
decreasing by around 5%, indicating that this crop can 
adapt to drought conditions to some extent (by 
moderating water loss). This regularity of water loss 
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by leaf tissues is observed in the experiments of other 
scientists (Vasylenko, 2014; Yaremko, 2015; Viljevac 
et al., 2022;), which confirms the fact that this 
indicator is formed due to less bound water, the 
content of which is higher in leaves with optimal water 
supply. 

When examining these indicators by cultivar, it was 
found that by the end of the experiment, the lowest 
water losses were recorded in the cultivars Nochka, 
Balaton, and D 36-25 – 20.0 ±0.3%. Other studied 
cultivars Erdi Botermo, Igrushka, Lutovka showed 
water losses ranging from 21.5 ±0.2%, and 
Turgenevka 25.3% (Figure 4). Similar results were 
obtained in the studies of Kryvoshapka (2012) on 
Nochka and Turgenevka cultivars. Based on the 
experiment evaluating the impact of rootstock-cultivar 
combinations on drought resistance in cherries, 
assessed by water retention capacity, the cultivar 
Nochka on Krymsk 5, V-5-88, and Rubin rootstocks 
was identified as highly drought-resistant. The 
cultivars Igrushka, Lutovka, Balaton, Erdi Botermo, 
Turgenevka, and D 36-25 were categorized as 
moderately drought-resistant and are recommended 
for cultivation on all studied rootstocks. Other 
scientists (Nemeskeri, 2007; Viljevac et al., 2013; 
Kryvoshapka et al., 2014; Vasylenko, 2014; 
Tereshchenko et al., 2019; Wan et al., 2021) have 
established that the water retention capacity of the 
leaves of fruit crops depends on the genetic 
characteristics of the cultivar and rootstocks. 

An analysis of leaf tissue water retention capacity 
under various water deficit levels showed that it 
remained close to the control level for low and 
moderate deficit levels, with an average of 10.9% 
water loss after two hours, while for high deficit levels, 
it was 13.7% (Figure 5). It is also worth noting that the 
increase in water retention capacity was 2.41% per 

hour for control, low, and moderate deficit levels, 
while it was 3.45% for high deficit levels. 

An important characteristic of drought resistance is 
the ability to recover turgor after wilting. The highest 
turgor recovery was observed in the Prunus mahaleb, 
with the cultivars Turgenevka (59.8%), Nochka 
(51.2%), Balaton (47.3%), and the elite form D 36-25 
(51.5%). For the cultivar Igrushka, the best indicators 
were seen on V-5-88 (45.6%) and V-2-230 (41.4%) 
rootstocks, which significantly exceeded the control 
(39.2%). For the cultivar Lutovka, the best rootstocks 
were Rubin (47.7%) and V-5-88 (45.6%), significantly 
higher than the widely used Krymsk 5 (37.8%). For the 
cultivar Erdi Botermo, the best combinations were 
with V-5-88 (50.0%) and V-2-180 (41.3%) rootstocks. 
Thus, when assessing rootstock-cultivar combinations 
by turgor recovery in leaf tissues, the best clonal 
rootstocks were V-5-88, V-2-230, and Rubin (Table 4). 

A graphical model was also constructed to show the 
relationship between turgor recovery in leaf tissues 
(Table 4) and water deficit in various cherry rootstock-
cultivar combinations (Table 2). It was established 
that the turgor recovery level for the majority of the 
studied rootstock-cultivar combinations ranged from 
40.3 to 52.7% against the background of a water 
deficit of 2.2–6.5% (r = 0.860) (Figure 6, A-B). The 
same results were obtained by other researchers 
(Vasylenko, 2016; Khodakivska, 2018). Notably, for 
each percentage increase in water deficit, the turgor 
recovery indicator increased by 5.68%. Our results 
contradict the research of Vasylenko (2016), who 
claims that the smaller the water deficit, the faster the 
turgor recovery rate, in our opinion, this can be 
explained by various cultivar-rootstock combinations, 
which proves the influence of the rootstock on the 
cultivar. 

 

 
Figure 6 Characteristics of the relationship between turgor recovery in leaf tissues and water deficit in studied 
cherry rootstock-cultivar combinations (A – B – optimal range turgor recovery leaf from 40.3–52.7%) 
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Conclusions 

A comprehensive analysis of physiological drought 
resistance indicators confirmed the adaptive potential 
of all studied cherry cultivars under the conditions of 
the Western Forest-Steppe region. It was established 
that the average water deficit across rootstocks ranged 
from 4.70–5.50%. Leaf tissue hydration in the studied 
rootstock-cultivar combinations varied by cultivar 
between 60.87–65.93% and by rootstock between 
60.23–64.19%, indicating resistance to atmospheric 
drought. The water retention capacity of cherry leaf 
tissue in the rootstock-cultivar combinations showed 
water losses of 10.90–13.70% after two hours. After 4-
6 hours, the increase in water retention capacity was 
noted at 2.41–3.45% per hour. It was found that the 
turgor recovery level ranged from 40.3–52.7%. Notably, 
as the water deficit increased, the turgor recovery 
indicator also rose. The factors affecting drought 
resistance in the studied cherry rootstock-cultivar 
combinations were identified: weather and climatic 
factors accounted for 26.0%, while cultivar and 
rootstock form contributed 17.0 and 9.0%, respectively. 
Significant interactions were observed between 
weather-climate factors and cultivars (22.0%) and 
between rootstock form and cultivar (18.0%). The 
results demonstrated that all studied cherry rootstock-
cultivar combinations are highly drought-resistant, 
with drought resistance primarily influenced by the 
compatibility between cultivar and rootstock and the 
growing conditions. 
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