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Among the population of the forest-steppe zone of Ukraine, there is an increased interest in the
growing of subtropical fruit plants, in particular, the Zizyphus jujuba Mill. For the gradual
introduction of a new fruit plant into the culture, there is foremost a need to create a gene pool
environment of the species involving methods of introduction and selection. A significant role in
solving this problem is given to botanical gardens. They are the ones to introduce and select plants.
One of the main directions of scientific research of the Khorol Botanical Garden is the introduction of
subtropical fruit crops in the forest-steppe of Ukraine, where the collection of Z. jujuba plants was
selected. It consists of 50 plants. They are 11 years old and have the life-form of a tree. Plants are
planted in two rows, 4 meters apart, and with a 2 meters distance among plants on each row. The
shape of the trees is improved by pruning and forming their trunks and crowns. Three-year hybrid
seedlings of Z. jujuba were taken as planting material of the collection. The local middle-fruited
specimen created as a result of several reproductive cycles was used as the source for winter
hardiness. Hybrid seeds were harvested from it. Samples of large fruits were also used, but with
defective seeds that definitely need protection from frost in the winter conditions of the forest-steppe
of Ukraine. Valuable Z. jujuba genotypes such as Ta-Yang-Tsao and of the Vakhshsky varieties were
used as hybrids as the source of large fruits. They were introduced by the transfer of vegetative
material in the form of cuttings. The study on the difference of Z. jujuba samples was conducted after
the morphological description of the collection during 2019-2021. The sample was considered
excellent in the case of distinguishing it from others by the method of comparing the descriptions of
the samples. The research revealed valuable genotypes, namely 11 samples different from those
available in the collection. Among them, the most important elements of the novelty of the samples are
namely short stature, small amount or absence of thorns, the size of the fruiting shoot, size of the leaf
blade, size of the fruit, shape of the fruit, fruit weight, and the fruit’s juiciness. The Natural and
climatic conditions of the forest-steppe of Ukraine contribute to the cultivation of selected samples.
These samples are also characterized by high vegetation productivity and fruiting.
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BIJIMIHHICTB 3PA3KIB ZIZYPHUS JUJUBA MILL., 1768 Y KOJIEKIII XOPOJIbCbKOI'O
BOTAHIYHOI'O CAQY

B. B. Kpacoscokuiil, T. B. Yepnax', M. O. Aumoneup?, 0. A. Aumoneuv>
! Xoponbcekuii 6oTaniunmii can, M. Xopon, Ykpaina
2 TlonTaBChKHil IepKaBHKM arpapHuii yHiBepcutert, M. [Tonrasa, Ykpaina

Cepeo nacenenus aicocmenosoi 30Hu Ykpainu 3pocmac 3ayikasieHicms y 6Upoufy8anui cyomponiyHux
n10008ux pociut, 30kpema, Zizyphus jujuba Mill. /s nocmynoeozo eéedenns 6 Kyivmypy HO80I N100060i
POCTUHU BUHUKAE HEOOXIOHICMb )Y CMBOPeHHI cepedosuuyd 2eHOMOHOY BUOY i3 3ANYYEeHHAM Memoois
inmpoOykyii ma cenexyii. 3nauna ponv y pose'sizauni yiei npooaemu iogedena bomauiunum caoam. Bonu
AKPA3 i nPo8oOsiMs IHMPOOYKYito ma cenexkyito pociut. QOOHUM 3 OCHOBHUX HANPAMKIS HAYKOBUX OOCHIONCEHDb
Xoponvcokozo bomauiunoeo cady € iHMpooyKyis cyOmponiyHux ni00osux Kyiemyp 6 Jlicocmen Ykpainu.
Buoxkpemneno konexyito pociun Z. jujuba, wo npesenmosana 50 pociunamu. Bonu ¢ sixom 11 pokie ma
Maomo dcummesy opmy oepesa. Pocaunu sucadsiceno y 08a psiou 3 KDOKOM Y paody 2 M i Ha 8i0CmaHi midic
padamu 4 m. @opmu 0epes NOANUEHO WAAXOM 0OPI3KY Ma HopMYySanHs wmamoby i Kporu. 3a nocadkosui
mamepian Konekyii 63amo mpupiuni 2iopudni cisnyi Z.jujuba. 'V saxocmi oOocepena sumocmiiikocmi
BUKOPUCTHATIU MicYedull cepeOHbONTIOHULL 3PA30K, CMEOPEHUll V pe3yIbmami KilbKOX pPenpooyKMuUGHUX
Yuxnie. 3 uboeo 1 3a20moeasanu 2iopuone Hacinua. Takodc 8UKOPUCOBYBANU 3PA3KU 3 KPYRHUMU NI00AMU,
ajne 3 HeNOBHOYIHHUM HACIHHAM, sike 8 ymoeax Jlicocmeny Yxkpainu HeoOMiHHO nompebye 3axucmy y 3umosuil
nepioo 8i0 mMoposis. Y sxocmi 0dcepena KpYynHONAIOHOCMI 00 2ibpuduzayii 3any4anu maxi YyiHHi eeHOmunu
Z.jujuba sx copmu Ta-An-I[3a0 ma Baxwcoxkui. Bouu iHmpoOyKo8aHi nepeHeceHHIM 8e2emayiinoco
mamepiany y euenaoi owcusyie. [ocnioxcemns na eiominmicms 3paskie  Z. jujuba nposedeno nicas
mopgponociunozo onucy xonekyii ynpooosoc 2019-2021 poxis. 3pazox sionocunu 00 GiOMIHHO20 Y 8UNAOKY
BUPIBHEHHSL TI020 3-NOMINC THWMUX MEmOoO0OM NOPIGHSHHS ONUCI8 3pasKis. Y npoyeci 00CHiOdNCeHb BUSENIEHO
yinni eenomunu, a came 11 3pasxie iominHux 3-nomixc HaseHux y xoaexyii. Ceped HUX HAUBANCIUSIUUMU
ejleMeHmamiy. HOBU3HU € HU3ZLKOPOCTICMb, MAla KilbKicmb abo GIOCYMHICMb KOIOYOK, GelUHUHA
NI0OOOHOCHO20 NA2ZOHA, GEIUYUHA TUCMKOBOL NIACMUHKY, PO3MIpU HA00Y, OCHOBHA (Popma N0y, MAca
ninoody, coxosumicmos naody. llpupoonvo-kuimamuuni ymoeu Jlicocmeny Yxpainu eusnHaueno sik mi, ujo
CHpUsIIOMb KYIbMUBYBAHHIO 8I0IOpAHUX 3pa3Kie. BoHu xapakmepuszyiomecs makoic 8UCOKOH 8e2emamuHo
NPOOYKMUBHICIIO MA NA0OOHOUEHHSIM.

Knrouoei cnosa: Zizyphus jujuba, Jlicocmen Ykpainu, xonexyis, 3pazox, 6IOMIHHICMb.

Introduction

In conditions when the number of days with low temperatures in the autumn-winter period is decreasing,
the population of the forest-steppe zone of Ukraine has an increased interest in the growing subtropical fruit
crops. Zizyphus jujuba Mill is known among such cultures. This is due to the fact that Z. jujuba plants have
high drought resistance, are resistant to viral and fungal diseases, bacteriosis, cancer, and are not damaged by
insects. Therefore, they do not require protection with special chemicals for the garden. Jujube is highly
esteemed for its nutritional value.

The Bible says of such plants: "The fruit thereof shall be for meat, and the leaf thereof for medicine” [1].
Moldovan scholars note that jujube has been “successfully introduced into the culture in Stavropol, Moldova,
and Ukraine. In terms of the complex of biologically active components, it is unique among fruit plants
cultivated in Asian and European countries. Jujube fruits in the fresh and processed form are used in the
treatment of vitamin deficiency, cirrhosis of the liver and kidney stones"” [2]. They are superior to other fruit
crops in terms of dry matter content and have a rich chemical composition. Z. jujuba has long been known
for its healing properties. Eating its fruits lowers blood pressure, strengthens blood vessels, accelerates the
recovery of the body after severe illness [3—8].

Margarita and Oleksandr Karnatovsky suggest "the use of jujube in green building because it has original
beautiful crowns, leaves and brightly colored fruits. Moreover, jujube is decorative throughout the growing
season" [9].

For the gradual introduction of a new fruit plant into the culture, there is a need to create and further form
in the changed natural and climatic conditions of the gene pool of the species with the involvement of
methods of introduction and selection [10, 11]. A significant role in solving this problem is given to
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botanical gardens, that conduct the introduction and selection of plants. This is of great environmental,
scientific and economic importance [12].

One of the main directions of scientific research of the Khorol Botanical Garden is the introduction of
subtropical fruit crops in the forest-steppe of Ukraine. In 2014, a significant collection of Z. jujuba from
introduced highly adaptive specimens of the species was established on the territory of the garden in the
scientific zone [13]. The collection of Z. jujuba specimens is maintained in a viable condition by the staff of
the institution and is preserved as a local population hybrid fund of the species [14—17]. This collection is
located on the northern border of the cultural range of the species. It is a valuable genetic material for
selection for winter hardiness and other economic indicators [18, 19].

The aim of the research was to characterize the Z. jujuba specimens available in the collection for
difference and to identify promising specimens for distribution in the forest-steppe of Ukraine.

Materials and methods of research

The research material is a species Z. jujuba. This is a branchy thorny bush or small tree up to 3-8 m tall
with angularly tortuous bare, reddish-brown branches. At the corners of the branches there are paired strong
and sharp thorns up to 3 cm long and thin, straight, greenish, two-row leafy shoots, resembling a complex
pinnate leaf. Leaves are leathery, glabrous, dark green on the top, shiny, oblique, their form varies from
oblong-ovate to broadly lanceolate. Side parts are obtuse, rounded or weakly heart-shaped at the base,
obtuse- and fine-toothed, on short petioles or almost sessile with small stipules at the base. Flowers are
stellate, small (34 mm in diameter), greenish, in dense globular inflorescences on very short peduncles.
Fruits — drupes, are spherical, oblong, pear-shaped or barrel-shaped, reddish-brown, and shiny, usually with
one stone. Flesh is floury, chubby, in some samples — juicy. Depending on the sample, Z. jujuba plants have
their own parameters according to the average fruit weight and are conventionally divided into small-fruited,
medium- and large-fruited with a fruit weight of 5 g, 5 to 10 g and more than 10 g, respectively [20].

The plant collection of Z. jujuba in the Khorol Botanical Garden is presented by 50 plants aged 11 years.
They have the life-form of a tree. Plants are planted in two rows, 4 meters apart, and with a 2 meters distance
among plants on each row. The shape of trees is improved by pruning and forming the trunk and crown.

Three-year hybrid seedlings of Z. jujuba were used as planting material of the collection, where the local
medium-fruited specimen was used as a source of winter hardiness. It is created as a result of several
reproductive cycles. Hybrid seeds were harvested from it. We also used samples with large fruits, but
defective seeds, which in the conditions of the forest-steppe of Ukraine definitely need protection in winter
from severe frosts. Valuable Z. jujuba genotypes such as Ta-Yang-Tsao and Vakhshsky varieties were used
as hybrids as a source of large fruits. They are introduced by the transfer of vegetation material in the form of
cuttings [19, 21].

Seedlings planted in 2014 in the process of growth and development showed a significant splitting of
parental forms with the formation of new first-generation hybrids with valuable morphological and
ecological features.

A sample of the gene pool of a species (culture) is the lowest unit of the collection of plant gene pool
samples that can be reproduced in genetic integrity. In the case of fruit crops, the sample may be plants or
parts thereof, in particular cuttings. A specimen meets the condition of difference if it is clearly different
from any other specimen in the collection.

Studies on the difference between Z. jujuba specimens were performed after the morphological description of
available specimens of the collection during 2019-2021. The sample was considered different in the case of
distinguishing it from others by the method of comparing the descriptions of the samples [22, 23, 24].

Research results and their discussion

Z. jujuba is a suitable object of introduction and selection due to such bioecological properties of the
plant as high fertility, annual flowering and fruiting. Z. jujuba prototypes of the Khorol Botanical Garden
during the growing season have time to go through all its inherent phases of development and prepare for the
transition to a state of rest.

In the process of research of hybrid specimens of Z. jujuba of the Khorol Botanical Garden, valuable
genotypes were identified, namely 11 specimens that are different from those available in the collection
(Table 1, 2).
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1. Biometric difference of selected samples of jujube (parameters of leaves, fruits, seeds are averaged)

Ne Indicator Samples (number)
s/n 4-5-3 4-5-5 4-5-6 4-5-8 4-5-9
1. |Height of plants, cm 140 205 210 195 200
2. |The power of tree growth average height | vigorous | vigorous | average height | average height
3. |Vegetation period, days 205 205 205 204 200
4 |The number of thorns on annual 16 9 6 i 7
growth, pcs.
5. |Annual shoot in length, cm 35.0 55.0 71.0 37.0 82.0
6. |Annual shoot in thickness, cm 0.7 0.7 0.6 0.7 1.0
7 One-year shoot. Internodes in 50 9.0 8.0 6.3 95
length, cm
8. |Fruiting shoot in length, cm 18.0 15.5 19.5 18.0 24.8
length 45 5.3 5.0 5.0 45
9. |Leaf blade, cm width 25 2.6 2.6 2.2 2.4
10. |Shape of the leaf blade egg-like egg-like | egg-like egg-like egg-like
11. |Petiole in length, cm 0.3 0.5 0.4 0.6 0.6
12 Size of the diameter 1.7 2.1 2.2 2.4 2.2
" |fruit, cm length 2.9 34 2.9 2.7 2.4
13. Iil;t\a/vr)naln shape of the fruit (side narrowly elliptica| elliptical | elliptical round round
14. The shape .Of the top Of. the fruit obtuse round round round round
in the longitudinal section
15. |Fruit weight, g 5.0 8.5 6.7 8.4 5.6
. white and white and | white and white and white and
16. |The color of the fruit flesh green green green green green
17. |The consistency of the fruit flesh soft m"f]‘;rrzte'y mof]‘;rrzte'y m"f]grrzte'y mOf]zrrzte'y
18. |The juiciness of the fruit high average | average average average
19 |Bone size. em length 2.3 2.3 2.0 2.1 1.9
' ' width 0.7 0.6 0.6 1.0 0.7
narrowl narrowl narrowl broadl narrowl
20. | Bone shape eIIiptica)I/ e||ipticay| eIIiptica)I/ eIIipticZI eIIiptica)I/
21. |Bone mass, g 0.4 0.4 0.4 0.6 0.4
22. |Time of fruit maturity average average | average average average
2. Biometric difference of selected samples of jujube (parameters of leaves, fruits, seeds are averaged)
Samples (number)
Ne Khorol
s/n . 4-5-15 4-5-17 555 5-5-15 5-5-17
large-fruited
1. 235 155 148 144 160 182
2. vigorous small stature | small stature | small stature | small stature | average height
3. 215 202 205 200 200 200
4. 9 2 5 6 5 6
5. 84.0 42.0 44.0 24.0 47.0 59.0
6. 1.1 0.7 0.7 0.5 0.6 0.7
1. 5.5 4.3 5.2 3.7 6.2 6.5
8. 16.0 18.0 13.4 16.5 17.0 16.0
9 6.6 4.9 4.9 4.1 4.7 4.5
' 3.3 2.2 2.0 2.1 2.2 1.9
10. egg-like egg-like egg-like egg-like ego-like egg-like
11. 0.9 0.5 0.5 0.3 0.4 0.5
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12 3.0 2.6 2.4 2.0 2.4 2.5

' 3.9 2.8 2.8 2.8 3.0 3.0
13. | pear-shaped round round elliptical elliptical round
14, round round round round round notched
15. 14.0 10.1 8.2 6.2 8.6 9.6

16. | white-green white-green white- green white-green white-green white-green
17. | moderately hard |moderately hard {moderately hard |moderately hard |moderately hard |moderately hard

18. average average average average average average
19 2.3 2.0 1.9 2.0 2.0 1.9
' 0.9 0.8 0.7 0.7 0.8 0.8
20 narrowly narrowly narrowly narrowly narrowly narrowly
' elliptical elliptical elliptical elliptical elliptical elliptical
21 0.6 0.5 0.4 0.3 0.3 0.5
22. late average average average average average

The most important elements of the novelty of the samples:

- short stature: 4-5-17;

- small number or absence of thorns: 4-5-5, 4-5-8, 4-5-15;
- size of the fruiting shoot: 4-5-9;

- size of the leaf blade: Khorol large-fruited;

- fruit sizes: 4-5-5, Khorol large-fruited, 5-5-15, 5-5-17;

- main form of fruit: Khorol large-fruited;

- fruit weight: 4-5-5, Khorol large-fruited, 4-5-15, 5-5-17;
- fruit juiciness: 4-5-3.

Conclusions

The main method of selection of Z. jujuba in the Khorol Botanical Garden is selection and hybridization.
The criterion for their evaluation for the difference was the biometric description of plants. Among 50
documented samples of Z. jujuba, 11 were identified, which are characterized by a number of biometric
indicators and, in our opinion, are suitable for distribution. The selected samples are economically valuable
material for further selection and orcharding of the forest-steppe zone of Ukraine. The natural and climatic
conditions of the forest-steppe of Ukraine contribute to the cultivation of selected samples on distinctive
grounds, because they are characterized by high vegetative productivity and fruiting. The spread of the
species in the forest-steppe zone of Ukraine, as well as the use of Z. jujuba fruits will make it possible to
supplement the diet of the population with valuable biologically active substances.
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