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ABSTRACT

In recent years, mean annual air temperature in Ukraine and the world continues to rise
steadily. The transition of warm climate crops, including peach, from southern regions to cooler
areas latitudes is observed. The article is devoted to the study of drought resistance of new
scion-rootstock combinations of peach in modern agroclimatic conditions of the Northern
Forest-Steppe zone of Ukraine. Water-physical properties, such as water-holding capacity,
moisture deficit and water content in the leaf tissues, were investigated in laboratory conditions.
As a result of the experiment on moisture loss resistance, it was established that the level of
drought tolerance is high in all combinations. It was determined that ‘Liybymets II’, ‘Knyazhe
bahatstvo’ and ‘Redhaven’ cultivars are characterized by the lowest indices of water deficit,
and ‘Knyazhegradskyi’ by the highest. The highest water content in the leaf tissues was noted
in the scion-rootstock combinations ‘Liybymets I’ on Pumiselect (76%), ‘Knyazhe bahatstvo’
and ‘Knyazhe zoloto’ on apricot seedlings (84—79%). The tissues of the ‘Redhaven’ cultivar
grafted on apricot seedlings were the least hydrated (66%). According to the complex of the
determined indicators, Druzhba, Krymsk® 1 and Krymsk® 86 rootstocks are characterized by
the lowest adaptive capacity to drought compared to the rest of the rootstocks.

Keywords: Prunus Persica Mill., adaptability, water-holding capacity, hydration, moisture
deficit

ABSTRAKT

V poslednich letech primérna rocni teplota vzduchu na Ukrajiné i ve svété neustale roste. Je
pozorovano Sifeni teplomilnych plodin, véetné broskvoni, z jiznich oblasti do stfednich
zemépisnych $itek. Clanek je vénovan studiu odolnosti novych odrid a podnoZovych
kombinaci broskvoné vuci suchu v dneSnich agroklimatickych podminkach severni lesostepni
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zény Ukrajiny. Fyziologické vlastnosti kombinaci péti odrud a Sesti podnozi, jako je schopnost
zadrzovat vodu, deficit vlhkosti a hydratace pletiv listd, byly zkoumany v laboratornich
podminkach. Ve vysledcich studii odolnosti proti ztraté vlhkosti bylo zjiSténo, ze uroven
vodniho deficitu je charakterizovan odradami ‘Liybymets I1I’, ‘Knyazhe bachatstvo’,
‘Redhaven’ a nejvys$si je u odrudy ‘Knyazhegradskyi’. Nejvy$$i hydratace pletiv listd byla
zaznamenana u kombinaci odridy a podnoze ‘Lyubumets I’ na Pumiselect (76%), ‘Knyazhe
bahatstvo’ a ‘Knyazhe zoloto’ na semenacich merunék (84—-79%). Nejméné hydratovana byla
pletiva odriddy ‘Redhaven’ na semenacich merunék (66%). Podle souboru stanovenych

v v

schopnosti na sucho ve srovnani s ostatnimi.

Klicova slova: Prunus perscica Mill., adaptabilita, schopnost zadrzovat vodu, hydratace,
nedostatek vlahy

INTRODUCTION

In Ukraine, peach cultivation was historically possible only in the South and in Transcarpathia,
since the rest of the territory had rather low winter temperatures, critical for peach (> —25 °C).
In connection with global warming, winters in the entire territory of Ukraine, including in the
Forest-Steppe zone, have become less severe, which allows cultivation of this crop without
the threat of frost damage to generative buds and trees as a whole. At the same time,
unfavourable weather conditions are observed annually in the Forest-Steppe of Ukraine during
the growing season. Spring and summer are characterized not only by rising temperatures,
but also by frequent droughts. And although the average amount of precipitation for these
periods is within the normal range, the rainfall is extremely uneven. Such temperature shift and
insufficient precipitation negatively affect the growth and development of plants (Silaev, 2003;
Kryvoshapka et al., 2016; Tereshchenko et al., 2019). It is known that life processes in plants,
as well as in other organisms, take place in the water environment. Water is a solvent and
a medium in which the movement of substances and their exchange take place, and its high
heat capacity helps to stabilize the temperature of plants (Skryaga et al., 2005; Kryvoshapka,
2012). Due to a lack of moisture in fruit plants, growth processes stop, leaves and fruits wither
and fall off, the initiation of generative buds decreases, and, accordingly, the productivity gets
lower not only in the year of drought but also in the following year (Zakharov, 2011; Zhu et al.,
2023).

Among the fruit crops, peach is drought-resistant, because it is characterized by the
increased water-holding capacity of the leaves, the relatively quick recovery of trees after
wilting, the ability to use the low content of free water in the soil, etc. (Smykov and Fedorova,
2009). Drought resistance is carried out by a well-developed vascular system, which is
explained primarily by the genetics of the organism, physiological, biochemical, and anatomical
features of the above-ground organs. During drought, there is a decrease of moisture
consumption for transpiration to a minimum, and increased heat resistance of the tissues,
therefore, high drought resistance of the peach on the whole tree level (Bunchuk, 2013).
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However, even for relatively drought-resistant crops, individual cultivars vary greatly in their
level of drought resistance (Kryvoshapka, 2012). At the same time, in order to obtain high
yields with marketable fruit quality, especially under arid conditions, peach crop needs a
significant amount of water. The main part of the water balance is precipitation. Its insufficient
amount in period May—August leads to significant crop loss (Sokolova and Sokolov, 1987;
Omelchenko and Zhuk, 2005). Therefore, drought resistance is an important economically
valuable feature of a fruit crop cultivar, as it reflects adaptive properties to the lack of moisture
and affects the general condition of plants (Smykov and Fedorova, 2009). This article studies
the adaptive capacity of new scion-rootstock combinations of peach in the Northern Forest-
Steppe zone of Ukraine under the conditions of global climate warming.

MATERIALS AND METHODS

The research was conducted in the conditions of the Northern Forest-Steppe of Ukraine in
Kyiv, in the second field of the nursery of the Institute of Horticulture of the National Academy
of Agrarian Sciences (IH NAAS) of Ukraine during the period of the greatest stress on the
water regime in 2012—-2014. The weather and climatic conditions of the summer months varied
during the research years. In 2012, the beginning of summer was dominated by rainy weather
(109.2 mm, which is 43% higher than the norm), and July, on the contrary, had an increased
mean air temperature of 23.5 °C (20.0 °C is the long-term mean) with insufficient precipitation
of 36.8 mm (45% of the norm). 2013 was marked by moderately warm and rainy weather.
Significant fluctuations in air temperature were observed in June (min. 11.2 °C, max. 32.6 °C).
The monthly amount of precipitation was 65.5 mm (86% of the monthly norm). During July,
only short-term rains occurred. A dry period was observed in the first half of July, when
insufficient precipitation (20.3 mm) was combined with high air temperatures (max. 32.6 °C).
2014 was quite favourable, both in terms of temperature and precipitation. In general,
203.9 mm of precipitation fell during the summer, which is 91% of the norm with a fairly
favourable temperature regime in June — 17.9 °C and July — 21.9 °C.

The objects of the research were 5 peach cultivars: ‘Knyazhe zoloto’, ‘Redhaven’ (control),
‘Knyazhe bahatstvo’, ‘Knyazhegradskyi’, ‘Liybymets I’ and 6 rootstocks: cherry-plum
seedlings (control), apricot seedlings, Pumiselect, Druzhba, Krymsk® 1 and Krymsk® 86. The
rootstocks were planted utilising 1.4x0.2 m scheme. The experiment had 3 replications, with
10 plants per replication. The soil of the experimental plot is dark grey podzol, with loamy
texture, formed on carbonate loess loam. The content of alkaline hydrolysed nitrogen is low to
medium 68-120 mg/kg of soil; mobile phosphorus 80-126 mg/kg (low to medium); potassium
105-159 mg/kg, humus content 1.26-2.75%. Nursery plants were grown according to
generally accepted technology according to methodical recommendations (Andrienko and
Gulko, 1990; Kondratenko and Bublyk, 1996). The study of the water-physical properties of
the leaves of the studied cultivars was carried out according to the "Program and methodology
for variety studies of fruit, berry and nut crops" (Sedov and Ogoltsova, 1999).

Leaves for the study were sampled from the middle layer of the canopy, the middle part of
the shoot, evenly located within the canopy. Determination of all indicators was carried out in

58
VPO 30(1): 56-65, 2024
https://doi.org/10.60702/2hy1-wc90



VEDECKE PRACE OVOCNARSKE

duplicate. To determine the water content, for each replication a sample of 10 leaves was
placed in a metal weighting bottle and dried in a thermostat at a temperature of 105 °C to a
constant weight. After that, the total amount of water (B) as a percentage of the raw weight of
the sample was determined according to the formula:

B = 2= x 100, where
B—a

a — weight of the empty weighting bottle (g);
B — weight of the weighting bottle with the raw sample (g);
¢ — weight of the weighting bottle with the dried sample (g).

To determine the water deficit, 5 whole leaves were sampled for each replication, the cuts
were renewed, leaves were weighed and placed with petioles in a flask with water for
saturation. The flasks were placed in a crystallizer with water and covered with the same
crystallizer to form an air chamber. After 24 hours of saturation, leaf petioles were wiped with
filter paper and the leaves were weighed again. The water deficit (WD) in the leaves was
determined according to the formula:

M2-M1
WD = M3-M

x 100 , where

M — weight of the dry sample, g;

M — weight of the water before the saturation, g;

M.— weight of the water after the saturation, g;

M; — weight of the leaves after full saturation with water, g.

Peach scion-rootstock combinations were divided into three groups according of indicator
water deficit, determined according to the “Program and methodology for variety studies of
fruit, berry and nut crops” (Sedov and Ogoltsova, 1999).

Obtained experimental data were subjected to analysis of variance using computer software
Agrostat. Standard error of the pairwise identities of groups was calculated using Statistica
software (Dospekhov 1985, Mezhenskyj, 2017).

RESULTS AND DISCUSSION

In order to obtain a generalized assessment of the drought resistance of peach scion-rootstock
combinations, the mean values of the results obtained during the research period (2012-2014)
are presented. The study of the dynamics of changes in the water-holding capacity showed
that the leaves lost water most intensively in the first 2 hours after the weighing (Table 1). Thus,
the highest percentage of water loss was recorded in ‘Knyazhe zoloto’ cultivar grafted on
Druzhba and Krymsk® 1 rootstocks (25%), as well as ‘Knyazhegradskyi’ on Krymsk® 1 (24%).
The lowest rate of moisture loss was noted for ‘Lyubimets I’ cultivar (within 11-18%).
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The control cultivar ‘Redhaven’ lost 15-23% of water in the first 2 hours. After 4 hours of
exposure, the leaves lost, depending on the rootstock, from 3 to 6% (‘Knyazhe zoloto’,
‘Knyazhe bahatstvo’) to 7% (‘Knyazhegradskyi’) additional moisture, and the water loss for the
control cultivar amounted up to 8%.

Table 1. Water-holding capacity of peach variety-rootstock combinations, on average from 2012-2014
Tabulka 1. Schopnost zadrZovat vodu kombinaci odrid broskvoné a podnoZe, primér v letech 2012-2014

Rootstock Variety Hydration of Water-holding capacity, % Water

Faktor B Faktor A leaves, % 2h 4h 6 h deficit, %
Knyazhe zoloto 69 25 30 34 12
Redhaven 73 21 25 30 11
Druzhba Knyazhe bahatstvo 71 13 16 19 9
Knyazhegradskyi 70 18 22 25 12
Liubymets I 72 17 21 24 11
Knyazhe zoloto 70 25 31 36 12
Redhaven 70 22 30 33 10
Krymsk® 1 Knyazhe bahatstvo 69 19 25 32 9
Knyazhegradskyi 68 24 30 36 12
Liubymets I 71 14 18 21 12
Knyazhe zoloto 69 18 23 28 9
Redhaven 73 17 23 30 10
Pumiselect Knyazhe bahatstvo 69 13 19 26 10
Knyazhegradskyi 70 19 23 28 10
Liubymets I 76 11 16 21 9
Knyazhe zoloto 69 21 27 34 10
Redhaven 70 23 28 30 10
Krymsk® 86 Knyazhe bahatstvo 71 21 27 30 10
Knyazhegradskyi 71 19 25 30 10
Liubymets I 74 18 23 28 9
Knyazhe zoloto 68 11 14 17 10
Redhaven 75 15 20 25 7
g::gm'géum Knyazhe bahatstvo 70 13 16 21 10
Knyazhegradskyi 69 17 21 26 10
Liubymets I 70 16 20 31 9
Knyazhe zoloto 79 20 25 30 6
) Redhaven 66 17 23 27 8
?:;ﬁﬁ:gs Knyazhe bahatstvo 84 13 18 21 7
Knyazhegradskyi 72 18 25 30 8
Liubymets I 72 14 17 21 8

P factor B ooes | 00006 | 0006 | 0102 | e,
P factor AB 0.001 ) ) ) 0.830
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Among the studied cultivar, on average, regardless of the rootstock, ‘Liybymets I’ lost
24.3% of moisture and ‘Knyazhe bahatstvo’ — 24.8% after a 6-hour exposure, which indicates
a high level of adaptivity to drought conditions. Other cultivars were almost at the same level
with an average of 29% loss. Smykov et al. (2017), investigating the photosynthetic activity of
peach leaves in connection with drought, also determined that after exposure for 8 hours,
peach leaves lost 23—35% of water. When comparing the rootstocks, the lowest water loss by
leaves was observed on seedling rootstocks — 24-25%. Water loss for Druzhba leaves
amounted to 26.4% and Pumiselect — to 26.6%. Leaves of the plants grafted on Krymsk® 86
and Krymsk® 1 rootstocks lost the most water — 30.4 and 31.6%, respectively. Ranjbar et al.
(2019) in their research on drought resistance of almond cultivars depending on the rootstock
also note that the effects of rootstock, scion and their interactions are significant.

In general, the following scion-rootstock combinations can be distinguished in terms of
drought resistance: ‘Knyazhe zoloto’ on cherry-plum seedlings (17%) and Pumiselect (28%);
‘Redhaven’ on cherry-plum seedlings (control) and apricot seedlings (25-27%); ‘Knyazhe
bahatstvo’ on Druzhba (19%), cherry-plum seedlings (control) and apricot seedlings (21%) and
Pumiselect (26%); ‘Knyazhegradskyi’ on Druzhba (25%), cherry-plum seedlings (26%) and
Pumiselect (28%); ‘Liybymets I’ on Pumicelect, Krymsk® 1 and apricot seedlings (21%).

Thus, ‘Liybymets I’ and ‘Knyazhe Bahaststvo’ were the most drought-resistant cultivars,
and among rootstocks, cherry-plum and apricot seedlings, Pumiselect and Druzhba.

The assessment of drought resistance of the plants based on the water deficit was carried
out according to the following classification: 10—-15% is the moderate effect of drought; more
than 18% — significant tension of the water regime, which causes irreversible disturbances in
the structural structure of membranes (Mezhenskyi, 2017). It should be noted that the water
deficit indicator among the studied cultivars does not exceed 12%, which confirms fairly high
drought resistance of peach scion-rootstock combinations and their high ability to survive the
hydrothermal stress conditions of the summer period. Similar data were obtained in previous
studies of drought tolerance of ornamental peach cultivars (Komar-Tyomnaya, 2021).
However, ‘Knyazhe bahastvo’ cultivar is characterised by the lowest moisture deficit, with an
average indicator of 9.2%, and ‘Knyazhegradskyi’ — by the highest (10.3%), which indicates a
somewhat lower adaptive potential in drought conditions. Depending on the rootstock, the
smallest moisture deficit was recorded in cherry-plum and apricot seedlings — 7.4-9.2% and
Pumiselect — 9.6%, the largest — in Druzhba and Krymsk® 1 (11.2%).

Ability to maintain an optimal level of hydration of leaf tissues is an important element in
assessing the physiological state of the plants during the drought. A decrease in water content
in the plant can lead to irreversible processes, such as a decrease in shoot and root growth,
premature wilting of leaves, even to their drying and leaf fall, a decrease in the amount of
reserve nutrients and violation of CO, assimilation. However, such anatomical features as
hydration and water deficit are used only as an auxiliary criterion for determining drought
resistance (Mezhenskyi, 2017). The level of hydration of the studied scion-rootstock
combinations ranged from 66 to 84%. ‘Liybymets I’ and ‘Knyazhe bahastvo’ cultivars had the
highest values of leaf hydration, on average for all the rootstocks (72%), and ‘Knyazhegradskyi’
cultivar had the lowest (70%).
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According to the statistical analysis of the data, it was determined that both the rootstock
and scion-rootstock interaction had a significant effect on the leaf water content (P = 0.03 and
P = 0.001, respectively) while the influence of the cultivar was not significant (P = 0.512). The
rootstock had the most significant influence on water deficit (P < 0.001), and both the cultivar
and the rootstock had a significant influence on the water-holding capacity during 2- and 4-
hour exposure (P < 0.01 in all cases). When the exposure time was 6 hours, there was no
significant influence of factors of the experiment.

Over the years of the research, the influence of weather and climate conditions on the
drought resistance of peach can be seen. In particular, it was established that leaf hydration
has a strong positive correlation with the amount of precipitation (r = 0.726 + 0.074), and water
deficit — with the mean monthly air temperature (r = 0.846 + 0.052).

In general, peach scion-rootstock combinations were divided into three groups according to
indicator water deficit: highly drought-resistant, drought-resistant, and moderately drought-
resistant (Table 2).

Table 2. Groups of drought resistance of varieties and rootstock combinations of peach
Tabulka 2. Skupiny suchovzdornosti odriid a podnoZovych kombinaci broskvoné

Drought resistance Hydration of Water deficit, % Rootstock Variety
leaves, %
Liubymets II
Moderately . 70.43 £ 0,65 11714036 Krymsk® 1 Knyazhegradskyi
drought-resistant Druzhba Knyazhe zoloto
Redhaven
Pumiselect Liubymets I .
Krymsk® 86 Knyazhegradskyi
Drought-resistant 70,54 + 0,50 9,67 £ 0,22 Knyazhe zoloto
Cherry-plum
; Redhaven
seedlings
Knyazhe bahatstvo
Liubymets II
. i Knyazhegradskyi
Highly drought 74,67 £ 2,55 7,33+0,34 Apricot seedlings | Knyazhe zoloto
resistant
Redhaven
Knyazhe bahatstvo

Data presented as mean = SE.

The dynamics of water loss depending on the group of drought resistance showed that
highly drought-resistant combinations were characterized by the highest water-holding
capacity during the entire exposure (Graph 1). The curve depicting the dynamics of water loss
in highly drought-resistant combinations even shows a decrease in water loss compared to
other groups at the end of exposure.
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Graph 1. The dynamics of water loss by peach leaves depending on the drought resistance of plants
Graf 1. Dynamika ztraty vody listy broskvoné v zavislosti na odolnosti rostlin vicéi suchu
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CONCLUSIONS

As a result of the laboratory experiment, the following peach scion-rootstock combinations can
be distinguished according to resistance to moisture loss in the leaves: ‘Knyazhe zoloto’
grafted on cherry-plum seedlings and on Pumiselect; ‘Redhaven’ on seedling rootstocks;
‘Knyazhe bahastvo’ on Druzhba, seedlings, and Pumiselect; ‘Knyazhegradskyi’ on on cherry-
plum seedlings and on Pumiselect; ‘Liybymets I’ on Pumiselect, Krymsk® 1 rootstocks and
apricot seedlings. It was determined that the level of drought resistance is high in all
combinations.

‘Liybymets II’, ‘Knyazhe bahastvo’ and ‘Redhaven’ cultivars are characterized by the
lowest values of water deficit indicator, and among the rootstocks — cherry-plum, and apricot
seedlings, as well as Pumiselect.

The highest hydration of leaf tissues was noted in the scion-rootstock combinations
‘Liybymets I’ on Pumiselect (76%), ‘Knyazhe bahastvo’ and ‘Knyazhe zoloto’ on apricot
seedlings (84—79%). The tissues of ‘Redhaven’ cultivar grafted on apricot seedlings are the
least hydrated (66%). According to the set of determined indicators, Druzhba, Krymsk® 1 and
Krymsk® 86 rootstocks are characterized by the lowest adaptivity to drought compared to other
rootstocks.

AKNOWLEDGEMENTS

The study was conducted within the project "To determine the adaptability of scion-rootstock
combinations of stone crops and to improve the technologies of maiden tree cultivation of fruit,
berry, and nut crops", state registration number 0116U000651, and was funded by the National
Academy of Agrarian Sciences of Ukraine. The article was published with the support of the
Ministry of Agriculture of the Czech Republic (project RO 1524). Authors thank P. Bondarenko
for his help with the translation of the article.

63

VPO 30(1): 56-65, 2024
https://doi.org/10.60702/2hy1-wc90



- VEDECKE PRACE OVOCNARSKE

REFERENCES

ANDRIENKO, M. V. and GULKO, I. P. Methodology of studying the rootstocks of fruit crops in the
Ukrainian SSR. Kyiv: UNIIS, 1990.

BUNCHUK, I. Drought resistance of peach in the conditions of the southern coast of Crimea. Online.
Plant breeding and seed production. 2013, no. 103, p. 282-289. Dostupné z:
http://nbuv.gov.ua/UJRN/selinas 2013 103 41. [cit. 2024-01-05].

DOSPEKHOV, B. A. Methodology of the field experiment. Moscow: Agropromizdat, 1985.

KOMAR-TYOMNAYA, L. D. Drought resistance of ornamental peach cultivars with a different origin.
Online.  Acta  Horticulturae. 2021, no. 1315, p. 353-358. Dostupné  z:
https://doi.org/10.17660/ActaHortic.2021.1315.53. [cit. 2024-01-07].

KONDRATENKO, P.V. and BUBLYK, M.O. Methods of field research on fruit crops. Kyiv: Agrarian
Science, 1996.

KRYVOSHAPKA, V. A. Diagnosis of the plants functional state in connection with their resistance to
drought and high temperatures. Online. Sadivnytstvo (Horticulture). 2012, no. 65, p. 196-203.
Dostupné z: http://nbuv.gov.ua/UJRN/sadiv_2012 65 29. [cit. 2024-02-25].

KRYVOSHAPKA, V. A.; BUBLYK; M. O.; KYTAYEV, O. I. and GRUSHA, V. V. Climatic changes and
risks when growing fruit and small fruit crops in the conditions of the northern part of the Ukraine’s
Lisosteppe. Online. Sadivnytstvo (Horticulture). 2016, no. 71, p. 130-139. Dostupné z:
http://nbuv.gov.ua/UJRN/sadiv_2016 71 23. [cit. 2024-01-18].

MEZHENSKY!I, V. M. Basics of scientific research in horticulture. Calculations in Microsoft Excel: training
manual. Kyiv: Lira-K, 2017.

OMELCHENKO, I. K. and ZHUK, V. M. Modern types of intensive apple orchards in Ukraine.
Sadivnytstvo (Horticulture). 2005, no. 57, p. 243-252.

RANJBAR, A.; IMANI, A.; PIRI S. and ABDOOSI, V. Effects of drought stress on almond cultivars
responses grafted on different rootstocks. Online. Journal of Nuts. 2019, vol. 10, no.1, p. 9-24.
Dostupné z: https://doi.org/10.22034/jon.2019.664206. [cit. 2024-01-06].

SEDOV, E. N. and OGOLTSOVA, T. P. Program and methodology for variety studies of fruit, berry and
nut crops. Orel: VNIISPK, 1999.

SILAEV, A. V. Peculiarities of the seasonal distribution of temperatures of the surface air layer in the
territory of Ukraine. In: SILAEV, A. M., ed. Problems of the monitoring of horticulture. Kyiv: Agrarian
Science, 2003, p. 34—-43. ISBN 966-540-192-0.

SKRYAGA, V. A.; BUBLYK, M. O.; MOISEICHENKO, N. V. and KYTAYEV, O. |l. Comprehensive
assessment of drought and heat resistance of sour cherry cultivars in the Northern Forest-Steppe of
Ukraine. Sadivnytstvo (Horticulture). 2005, n. 57, p. 480-486.

SMYKOV, A. V. and FEDOROVA, O. S. Drought tolerance of peach varieties (Persica vulgaris Mill.) in
the collection of the Nikita Botanical Garden - National Scientific Center. Scientific Herald of the
National University of Life and Environmental Sciences of Ukraine. 2009, n. 133, p. 104-110.

SMYKOV, A. V.; IVASHCHENKO, Y.; IVASHCHENKO, I. and FEDOROVA, O. Photosynthetic activity
of peach leaf in connection with drought tolerance. Online. Agriculture & Forestry. 2017, no. 63, p.
77-86. Dostupné z: https://doi.org/10.17707/AgricultForest.63.1.09. [cit. 2024-02-13].

SOKOLOVA, S.A. and SOKOLOQOV, B.V. Peach. Chisinau: Cartea Moldovenasca, 1987.

TERESHCHENKO, Y. Y.; KRYVOSHAPKA, V. A. and YARESHCHENKO, O. M. Adaptivity of the new
sweet-berry honeysuckle (Lonicera coerulea L.) cultivars under the conditions of the Ukraine’s
Lisosteppe. Online. Sadivnytstvo (Horticulture). 2019, no. 74, p. 32-39. Dostupné z:
https://doi.org/10.35205/0558-1125-2019-74-32-39. [cit. 2024-02-08].

64

VPO 30(1): 56-65, 2024
https://doi.org/10.60702/2hy1-wc90


http://nbuv.gov.ua/UJRN/selinas_2013_103_41
https://doi.org/10.17660/ActaHortic.2021.1315.53
http://nbuv.gov.ua/UJRN/sadiv_2012_65_29
http://nbuv.gov.ua/UJRN/sadiv_2016_71_23
https://doi.org/10.22034/jon.2019.664206
https://doi.org/10.17707/AgricultForest.63.1.09
https://doi.org/10.35205/0558-1125-2019-74-32-39

. VEDECKE PRACE OVOCNARSKE

ZAKHAROV, M. V. Drought resistance of the apple trees (Malus domestica Borkh.) of the columnar
type. Sadivnytstvo (Horticulture). 2011, n. 64, p. 200-205.

ZHU, K.; FENG, Y.; HUANG, Y.; ZHANG, D.; ATEEQ, M.; ZHENG, X.; AL-BABILI, S.; LI, G. and LIU, J.
B-Cyclocitric acid enhances drought tolerance in peach (Prunus persica) seedlings. Online. Tree
Physiology. 2023, vol. 43, no. 11, p. 1933-1949. Dostupné z
https://doi.org/10.1093/treephys/tpad093. [cit. 2024-01-15].

65

VPO 30(1): 56-65, 2024
https://doi.org/10.60702/2hy1-wc90


https://doi.org/10.1093/treephys/tpad093

