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HAYYHbBLU YeHMP ca00800CM8d,
BUHO2PAOAPCMEBA, BUHOOETIUSY,
Kpacnooap, Poccus

B cTatbe npezacraBieHbl pe3yabTaThl

110 o1ieHKe 3P (HEKTUBHOCTH PA3MHOKCHHS
COpPTOB 3CMJISTHUKU CaHOBOﬁ B YCJIIOBHAX
invitro. B pabore cpaBamIM copra
3eMJISITHUKH UTAJILIHCKON CEJIEKIIMUA A3Hd,

selection Asia, Cleri, Quicky and the varietid&iepu, Keuku u copra cenexipn ®IT'EHY
of the selection of the Federal State Budget@&§dHIICBB Hemnu, Taupa u Kemusi.

Scientific Institution NCFSCHVW Nelli,

Ha stame BBefieHUs B KyIbTypy iN Vitro

Taira and Kemia. At the stage of introductioseicokuii ypoBeHb pereHepalu HIMEIT COpTa
into in vitro culture, the Nelly varieties have Hemnnu — 80 %,Kemus u A3us —
a high level of regeneration — 80 %, Kemia 73 %, Taupa — 70 % Kiepu — 62 %.

Y The work was carried out as part of scientificeegsh on the topic "Develop and improve methodsinbtg
genetically stable, phytopathogen-free plants afitwtural crops and grapes based on the usecofraplex of
biotechnological and molecular genetic methoddataio healthy plants and monitor the spread of @na phy-
toplasmic diseases” (No. 0498-2022-0002) and thgram for the creation and development of bree¢fingsery)
center in the field of fruit crops and grapes. Agment No. 075-15-2021-536 (09.STS.21.0002) dateyd 31a
2021

UPaboTa BBIIONHEHA B PAMKaX HAayYHBIX MCCIENOBAaHUH 110 TeMe «Pa3paboTaTh M YCOBEPIIEHCTBOBATH METO/bI
MOJTyYSHHSI TEHETUUECKH CTAOMIBHBIX, CBOOOHBIX OT (DUTOMATOIEHOB PACTEHUM CaJIOBBIX KYJIbTYP M BUHOTPAJIA
Ha OCHOBE UCIOJIb30BaHUS KOMIUIEKCA OHOTEXHOJOIMYECKUX U MOJICKYJIIPHO-TEHETUUECKUX METOJIOB JIIsl MOy~
YEHHsI 03OPOBJICHHBIX PACTCHUN U MOHHUTOPUHrA PACHPOCTPAHEHHs BUPYCHBIX M (DUTOIIa3MEHHBIX 3a00seBa-
auii» (Ne 0498-2022-0002) mporpaMMbl CO31aHMs U Pa3BUTHS CEIEKIIMOHHO-CEMEHOBOIYECKOTO (IMTOMHHUKO-
BOJUYECKOr0) LEHTpa B cdepe IUIOAOBBIX KyiubTyp u BuHorpaga. Cornamenue Ne075-15-2021-536
(09.CCI1.21.0002)ot 31.05.202%.
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and Asie- 73 %, Taira— 7C %, Clery-

¥V copra KBuku npmxuaeMocTb

62 %. The survival rate of explants Quicky skcruranToB cocrasuia 34 %.ITosTamHoe

variety was 34 %. A gradual increase

in the concentration of 6-BAP during
strawberry micropropagation increases
the formation of strawberry shoots

with each passage. An increase

in the concentration of 6-BAP to 0.75 mg/l
at the second passage contributes

to an increase in the number of shoots

yBenuueHue KoHreHTpauu 6-bAIl
IPU MUKPOPA3MHOKEHUH 3EMIISTHUKH,

C KOKIBIM IMacCakeM TOBBIIIAET
o0Opa3oBaHHE MOOETOB 3EMIISTHUKH.
YBenuueHue koHeHTpaun 6-bAIl

1o 0,75mr/n Ha BTOpOM maccaxe
CHOCOOCTBYET YBEIUYEHUIO KOJIMYECTBA
nmoberos B 1,5-2,7pa3a B 3aBUCUMOCTH

by 1.5-2.7 times, depending on the genotyper rernotuna u cocrasiset 3,5-10,2

and is 3.5-10.2 shoots. Increasing
the concentration of 6-BAP to 1.0 mg/I

o0eroB. IToBBIIICHHE KOHIICHTPALIMT
6-BAIl no 1,0mMr/n Ha TpeTheM maccaxe

at the third passage increases the number ysennunBaet komuUeCTBO 00Opa3yIOMIUXCS

of shoots formed by another 8.9-31.4 %
compared with the second passage

nobero emie Ha 8,9-31,4 %o cpaBHEHHIO
CO BTOPBIM ITACCaXKEM U COCTABIISIET

and amounts to 5.1-11.3 shoots, dependingb,1-11,3n00eroB, B 3aBUCHMOCTH OT COPTA.
on the variety. Thus, the varieties Taira, Nelliakum 06pa3zoM, BEICOKYIO 3(PPEKTHBHOCTD
and Asia have a high breeding efficiency pa3sMHoOXeHHS B aCENITHYECKHUX YCIOBHUIX,
under aseptic conditions, on media Ha Cpefax ¢ pa3HbIM TOPMOHATBHBIM

with different hormonal composition, cocTaBoM uMeroT copra Taupa, Hemmu

in total 22.7-26.0 microshoots 1 Asust cymmapHo 22,7-26,0Mukpornoderos
per 3 passages, the average — varieties Clety 3 naccaxa, cpeanroro —copra Kirepu
and Kemiya — 13.7-14.8 shoots, low — varietyKemus 13,7-14,8100eroB, HU3Ky0 — COpT
Quicky — 10.7. The efficiency of rhizogenesissuku 10,7.9ddexTuBHOCTS pr3oreHesa
of regenerated plants of the studied pacTeHUI-PEreHEPAHTOB, HCCIICTYEMBIX
strawberry varieties on a hormone-free COPTOB 3€MJISTHUKH, Ha 6€3rOpPMOHAIBHOM
Murashige-Skoog medium with half cpene Mypacure-Ckyra ¢ TIOJIOBUHHBIM

the content of macrosalts is 95-98 %. coziep’KaHHEM MaKpOCOJIel COCTABIISAET
The successful rate of adaptation 95-98 %.Y crienmHOCTh aanTalum

of microplants of the studied varieties MHUKpPOpPACTEHUN HCCIIEAYEMbIX COPTOB

ranges from 87 to 95 %. —ot 87 10 95 %.
Key words: CLONAL Knioueswvie cnosa. KIOHAJIBHOE
MICROPROPAGATION, MUKPOPA3ZMHOXEHUE,

STRAWBERRY,IN VITRO,
REPRODUCTION RATE,
6-BENZYLAMINOPURINE (BAP)

3EMJIIHMKA, IN ITRO,
KODDOOUITUEHT PASMHOXEHUS,
6-BEH3UJIAMUHOITY PUH (BAIT)

I ntroduction. Micropropagation is one of the important toolshia tlevelop-
ment of modern nursery. This is especially relewaitiin the framework of the
import substitution program, when the demand faithg, high-quality planting
material has grown. The use of biotechnologicalhwds is one of the best and
most effective ways to recover from harmful orgarssand propagate plants, in-
cluding strawberries, after which the plant's ptééms most fully realized [1-3].

In addition, plants can be propagated all yeardamd obtain the required amount
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of material in a short period of time [4—6]. Stugghow that characteristics such as
yield, flowering intensity, bush habit, and mothpdant productivity were much
higher in micropropagated plants than in convemaligrpropagated plants [7].

Although, in general, clonal micropropagation temlbgies have been de-
veloped for most cultures, nevertheless, an indalichpproach is required for
each culture and even variety. Since the assortafgarden strawberries is con-
stantly updated, it becomes necessary to studyathety specificity of the devel-
opment of strawberry plants at all stages of micppagation.

In this regard, the purpose of our research isvaduate the efficiency of
propagation of garden strawberry varieties undentro conditions at various
stages of micropropagation.

Materials and methods. The material for research was selected in the col-
lection plantations (genetic collection) of the €ah Collective Use Center
“North Caucasian Federal Scientific Center of Huoiture, Viticulture, Wine-
making" (NCFSCHVW), the studies were carried ouhmlaboratory of virology
in 2020-2022. according to the methodological rec@mdations of Dzhigadlo
[8]. The objects of research are the garden straywbarieties Taira, Kemiya,
Nelly (NCFSCHVW breeding (Krasnodar)) and varietfesia, Clery, Quicky
(Italian breeding). For introduction inta vitro culture, we used the apex shoots
of garden strawberry, selected in the period frowhdune to early July (the pe-
riod of active shoot formation). The apexes wershea with soapy water, then
in running water for an hour. The main sterilizatwas carried out with a 0.5 %
OKA-TAB solution with explants exposed for 7 minsitéollowed by three wash-
ings of the explants.

For the cultivation of explants, a nutrient mediwas used according to
the prescription of Murashige and Skoog (1962)§9BAP was used as cytokinin
in concentrations: 0.5; 0.75; and 1.0 mg/l. Contvat a hormone-free medium.

Conditions for plant cultivation: photoperiod 16i#8mination — 2-3 thou-
sand lux, air temperature +2442.°
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Mathematical data processing, was carried out ubm$lO Excel program
— calculation of average values, standard errors.

Discussion of results. At the stage of introduction intm vitro culture, an
important point is to obtain a sterile culture dalpaof successful regeneration on
a nutrient medium. The efficiency of the stage deljseon the type of sterilizing
agent, regime of the sterilization, the plant ggpet the season of isolation, and
the physiological state of the explant [5].

Initiation intoin vitro culture during the period of active formation trasv-
berries runners showed a different level of regainmm of explants. In variety
Nelly, 80 % of explants were regenerated, in veaseKemiya and Asia — 73 %,
in Taira variety — 70 %, in Clery variety — 62 %héellowest percentage of regen-
eration was in Quicky variety — 34 % (Fig. 1).

The level of contamination ranged from 10 to 22 f%the total number of
explants. Quicky variety had the highest levelxgflant necrosis — 46 %, while
the other varieties were in the range of 8-17 %ul&ns of Quicky variety were
more sensitive to the disinfectant used, whichdattong phytotoxic effect.
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Fig. 1. Survival of strawberry explants at the stag
of initiation intoin vitro culture
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At the stage of micropropagation, the genotypdefdropagated plant, the
composition of the nutrient medium, the concentrabf cytokinin, and the phys-
ical conditions of cultivation (temperature, ligid) play an important role.

Most often, for active shoot formation of strawlesr 6-BAP is used as
a growth regulator of a cytokinin nature [10-15].

The study of the effect of 6-BAP on the reproductod strawberry geno-
types showed that the multiplication factor of wiparry shoots varies from

2 shoots to 11. Variety specificity is traced (Jab.

Influence of 6-BAP concentration on shoot formatodryarden strawberry

Multiplication factor
Strawberry
variety | passage Il passage lll passage
6-BAP — 0.5 mg/ 6-BAP — 0.75 mg/| 6-BAP — 1.0 mg/|
Asia 4,31£0,21 10,2+0,3 11,2+0,37
Quicky 2,1+0,13 3,51£0,17 5,1+0,16
Clery 2,1+0,15 5,6+0,19 7,1+0,24
Kemiya 3,0+0,22 4,5+0,18 6,2+0,19
Nelly 5,4+0,23 9,3+0,28 11,3+0,40
Taira 4,240,2 8,1+0,27 10,4+0,39

After the first passage on the medium with 6-BA®.5-mg/l, the multipli-
cation factor was 2-5 shoots. In varieties Asiardand Nelly a conglomerate of
4-5 shoots was formed at a concentration of 6-BAP®mg/l after the first pas-
sage, in variety Kemiya — 3 shoots, while in tladidin varieties Quicky and Clery
the multiplication factor was two times lower — 1:2

At the second passage, the concentration of cytokivas increased
to 0.75 mg/g, which led to an increase in the farmmeof adventitious shoots. In
varieties Clery, Asia, Nelly and Taira, the numioérshoots increased almost
2 times to 5.6-10.2 pieces (Fig. 2). In variety&ghis indicator was the maxi-
mum — 10.2 pieces per explant. In Kemiya varidtg, rultiplication factor was
1:4.5, in the Quicky variety — 1:3.5.
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Fig. 2. Strawberry microshoots of the Nelly vari@@yBAP — 0.75 mg / |)

At the third passage, the concentration of 6-BAFs wacreased up to
1.0 mg/l. The number of adventitious shoots in@daby 27.4 % in variety
Kemiya,, in variety Nelly, Clery and Taira — by 1:22.1 % and amounted up to
11.3 pcs/exp. For variety Nelly, 10.4 pcs/exp. Taira variety and 7.1 pcs/exp.
for Clery variety.

In Quicky variety, with an increase in the amouh®-@®AP in the medium
to 1.0 mg/l, it contributed to an increase in sHoahation by 31.4 %, on average,
up to 5.1 shoots from one explant. In variety Athe, average number of shoots
formed after the 3rd passage was 11.2 pieces/exp.

The increase in the concentration of 6-BAP overmdll was not carried
out, because, based on our previous studies, éaisito the vitrification of
strawberry shoots, in which only single shootssargable for further reproduc-
tion [16].

The results obtained confirm the variety-specifghavior of strawberry
plants of different varieties im vitro culture, their response to changes in the
concentration of phytohormones. After the first qzage, varieties Clery and
Quicky formed the smallest number of shoots 2.1gxps Other varieties have
3-5.4 pieces/exp. An increase in the concentraifd®+BAP to 0.75 mg/l at the
second passage contributed to an increase in thabew of shoots
by 1.5-1.9 times. In varieties Quicky and Clery.4-2.7 times. The addition of
6-BAP in the amount of 1.0 mg/l at the third passagreased the number of
shoots formed in the varieties Clery, Kemiya, Nealhyd Taira by 17.7-27.4 %
more compared to the second passage. Quicky vdrastya maximum increase

of 31.4 %. The variety Asia, on the contrary, Has $mallest increase — 8.9 %.
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Thus, the varieties such as Taira, Nelly and As@a\&d high breeding efficiency
on media with different hormonal composition. Thoéat coefficient for 3 pas-
sages is from 22.7 to 26.0 microshoots. The avesfigegency was noted in the
varieties Clery and Kemiya — 13.7-14.8 shoots geassages, low — in the Quicky
variety — 10.7 pcs/exp.

Unlike many plant species propagatedvitro culture, strawberry mi-
croshoots root easily. Already at the stage of oporpagation, some microshoots
and even conglomerates were able to produce soote [[b4]. Even on a hor-
mone-free nutrient medium, the formation of rootstvrawberry microshoots was
by 93-100 % [17].

The stage of rooting strawberry microplants wasiedrout on the Mu-
rashige-Skoog medium with half the content of maalts, with the addition of
sucrose in the amount of 20 g/l, without the useoot formation inducers. The
first roots began to appear after 10-12 days. Adtdrweeks, rooted plants were
planted in non-sterile conditions (Fig. 3). Rootnfiation was 98-100 % in mi-

croshoots of all varieties.

Fig. 3. Root formation of strawberries
on a hormone-free nutrient medium %2 MS, Taira ¥grie

For plant adaptation, a substrate was used camgisfia mixture of soil:
perlite: vermiculite in a ratio of 3:1:1. The heighf the planted rosettes was
from 2 to 3.5 cm. During the period of adaptatittre humidity was maintained
at 95 %.
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In general, the survival rate of microplants in\alieties was high from
87 to 95 % and amounted to 87 % for Quicky, 89 ¥fiery, 91 % for Kemiya,
93 % for Nelly, 94 % for Taira, and 95 % for Askad. 4).

Fig. 4. Adapted strawberry plants

Within three years, 12 varieties of strawberriesdofmestic and foreign
breeding were propagated on Murashige-Skoog nttnedium with different
hormonal composition. This planting material wasdutor further reproduction,

in order to lay strawberry mother plantations.

Conclusions:

1. At the stage of introduction into vitro culture, a high level of regener-
ation showed varieties such as Nelly — 80 %, Kenaiyd Asia — 73 %, Taira —
70 %, Clery — 62 %. In Quicky variety the survivale of explants was 34%.

2. During the micropropagation of garden strawheargradual increase in
the concentration of 6-BAP with each passage ise@#he formation of adven-

titious shoots of strawberries.
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3. An increase in the concentration of 6-BAP up.itb mg/l at the second
passage contributes to an increase in the numbsroafts by 1.5-2.7 times, de-
pending on the genotype.

4. Increasing the concentration of 6-BAP up torhidll at the third passage
increased the number of formed shoots, dependirigewmariety, by 8.9-31.4 %
compared with the second passage.

5. Varieties Taira, Nelly and Asia showed the hgiH@eeding efficiency
under aseptic conditions on media with differerianal composition. The total
coefficient of these varieties for 3 passages vasg-26.0 microshoots from one
explant. The average breeding efficiency in Cleng &emiya varieties was
13.7-14.8 shoots, for Quicky variety was low — 1€hoots.

6. The efficiency of rhizogenesis of studied regatesl plants of garden
strawberry varieties on a hormone-free Murashigee§kmedium with half the
content of macrosalts was 95-98 %.

7. The success of adaptation of microplants okthdied varieties ranged
from 87 to 95 %.
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