leHeTUKa Ta ceNnekLina CiNbCbKOrocnofapchKMxX KYNbTYp — Bifl MONEKYNM 10 COpTY

Jocmmkenus mpoBoguiancsa Iporsrom  2022—
2023 pp. B ymosax IICII «I'amura» 30s10TOHICBKOTO
paiiony, Yepkracbkoi obJiacti Ta y HaBUYaIbHO-HAYKO-
BO-BUpOOHUUYIH jabopaTopii «[lepepobku mpoayKIni
POCJIMHHUIITBA» KadeIpu TEeXHOJOTIl 36epiraHs,
IIEePepoOKH Ta CTAHAAPTHU3ALI]l IIPOMYKIII POCIIHH-
gurrrea im. mpod. B. B. Jlecuxa Harmiomassaoro
YHIBEPCUTETy 0l0pecypciB 1 TPUPOIOKOPUCTYBAHHS
Vepaign. JlocaimxyBaiyu COPTH MIIEHHUIl O3UMOI:
‘ABenio’, TOmsa’, ‘Opickl’, ‘Bormana’, ‘Ogecora’. 3a-
BJAHHAM JIOCJIIKeHb O0yJI0O BUBYWUTH BILJIUB COPTO-
BHUX 0COOJIMBOCTEH HA (POPMYyBaHHS KOMIIOHEHTIB
YPOKAI0, BU3HAYEHHSA O10JIOrYHOI 1 rocmogapchbKol
YPOIKAMHOCTI COPTIB MIMTEHUIIl 03UMO] Ta TEXHOJIOTIY-
HUX IIOKA3HUKIB SKOCT1 3€pHAa.

Caing BigMiTuTH, mo QaKTAYHA YPOXKANHICTE 0a-
raThboX CLIBCHKOTOCHOIAPCHKUX KYJIBTYP 3a3BUYal
OyBae 3HAYHO HUKYOK 34 OlOJIONIYHY, BHACJIIOK
BTpPAT 3epHa, II0B’A3aHUX 3 HOr0 OOCHITAHHAM IIPU
3ami3HEeHH] 13 30MpaHHaM, BTPAT M JYac 30MpaHHsa
Ta BUJIATAHHS POCJIMH.

3a peaynabraTaMu IIPOBEIEHMX JIOCIIIMKEHD
BCTAHOBJIEHO, IO OIOJIOTIYHA YPOMKANHICTL cepe
IOCJIIIMKYBAHNX COPTIB OyJia BUIIOK B CEPETHBOMY
mo coprax Ha 0,6 T/ra IMOPIBHAHO 3 I'OCIIOIAPCHKOI.
lNocmomapcepka yposkaiHICTh 3epHA MITEHUIN 03UMOl
cepel JOCIIKYyBAHUX COPTIB CTAaHOBMIA Bim 6,0 mo
10,0 T/ra. 3a ogHAKOBUX YMOB BHUPOIILYBAHHS COPTU
mireHuIri o3umoi copris ‘Opicki’ Ta ‘ABeHo’ 3a ypo-
SKAMHICTIO IIePEeBHILYBaJIK COPT ‘FOist’ ma 4,0 T/ra.

®opmyBaHHA BMlCTy OlJIKa B 3epHI 3aJIeKUTD Bl,I[
TEHOTHILY COPTY, 1 3HAYHOIO MIPOI0 — BIJl POJIOYOCTI
IPYHTY Ta A30THOTO SKMBJICHHS POCIMH. 3a OJHAKO-
BOTO arpooHy Ta arpOTeXHIKKM BUPOIILYBAHHS BCTA-
HOBJIEHO PI3HUIID y TEXHOJOTIYHUX MTOKA3HUKAX
SIKOCTL B po3pial mocaimxyBanux coptiB. Cepes mo-
CJIIPKYBAHUX COPTIB HAWBUIINAM ITOKA3HHUKOM MACO-
BOl yacTku OlIKa xapakrepuayBascs copT TOumisa —
11,4%. Jlemo HMKYl ITOKA3HHUKKA MACOBOI YaCTKU
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oumka masm coptu ‘@Opickil’ — 10,8%, ‘Bormama’ —
10,5%, ‘Omecpra’ — 10,2%. MeHIIIIMY IOKA3ZHUKAMA
MAacOBOI YaCTKH O1JIKa XapaKTepuayBaBCs COPT IIIIe-
HuUIll o3umoi ‘ABenio’ — 9,4%. 36ip OlIKa OJIA COPTY
‘FOnist’ cranoBuB — 672,6 Kr/ra, nist copry ‘ABeHio’ —
779,0 kr/ra, copry ‘©Opicki’ — 1080,0 kr/ra, ‘Borma-
Ha' — 756,0 Kr/ra ta copry ‘Omecpra’ — 612,0 kr/ra.

Cepen mocaiaxyBaHUX HAMHK COPTIB BMICT CHpPOI
KJIEHKOBUHY B 3€PHI IIIIIEHUI[ O3MMOI CTAHOBHB BIJ
18,3% mo 23,7%. Ha#iBUIIIMM IIOKAa3HUKOM MaCOBOI
YaCTKU CHPO] KJIEHMKOBUHHN XapaKTepPU3yBaBCS COPT
FOmsa’ — 23,7%. HaliMmeHIIINM IIOKA3HUKOM MACOBOI
YaCcTKU CHPO] KJIEUMKOBUHHU XapaKTepUu3yBaBCA COPT
‘Aenro’ — 18,3%. Copru mmenuniri osumoi ‘Opickl’ —
22,6%, ‘Bormauna’ — 21,5%, ‘Ogecpra’ — 20,7% xapax-
TEePU3yBAJINCSA IPOMIKHUMHU ITOKA3HUKAMH. 301p
KJIeikoBuHM 11 copry ‘TOmia’ cranosus 1398,3 kri/ra,
nist copry ‘Aenio’ — 1500,6 kr/ra, copry ‘©Opicki’ —
2260,0 xr/ra, copry ‘Bormama’ — 1548,0 kr/ra Ta cop-
1y ‘Omecbra’ — 1242,0 kr/ra. [lokasuuku HaTypHOL
Macy 3epHa IIIEHUINl 03UMOI TAKOK BapiloBAIH B
po3pi3l HOCHIIMKYBAHUX COPTIB. Bapro BimMiTHTH,
II0 HATypa 3epHAa HOC/IIIKYBAHUX COPTIB IIIIEHMII]
03MMOl 3aJ0BOJIbHANIA HOPMH 1 Ta 2 Kjacy SIKOCTI
JII0YOro CTaHaapTy. BuimuMu mmokasHuKaMu HATYp-
HOI MacH 3a pe3yJIbTaTaMH IIPOBEIeHUX JTOCIIIKEeHD
XapaKTepu3yBaJIoCs 3€PHO COPTIB IIIIEHMIIl 03HUMOI
‘Bormana’ — 790 /i, ‘Opecera’ — 781 /i, ‘Opicki’ —
780 r/n. Jnsa sepHa mImeHuUIr o3umMoi copry ‘AeeHio’
HaTypa cramoBmiia — 760 r/i, Ta g copry ‘FOmisa’ —
765 1/,

¥ peaysbpraTi npoBegeHUX JOCIIiKEeHb BCTA-
HOBJIEHO, III0 OlJIBII BPOMKANHNMU TA TEXHOJIOMYHO
IIHHUMHA BUABUJIMCA COPTH IIIeHuIll o3mmoi ‘Dpic-
k!, ‘Bormana’ Ta ‘ABeHi0’, Kl 3a0€3II€UYIOTH BHCOKY
YPOKAMHICTD TA BUCOKHI BHUX1 OLIKA 1 KJIIEMKOBUHU
3 1 ra mociBy cepej TOCIIIKyBaHUX COPTIB.

Kniouosi cniosa: copm, nuienHuus o3uma, ypo-
AHCATIHICMb, AKICMD.
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INVESTIGATION OF PROLINE CONTENT IN YOUNG TOBACCO PLANTS
UNDER WATER STRESS CONDITIONS

In Ukraine, about 15 million hectares of arable
land are located in areas of insufficient moisture.
It is known that even a slight disturbance in the
water balance alters the normal course of metabolic
processes and negatively affects plant productivity.
The main limiting factor for crop yields in Ukraine
is the lack of precipitation. Drought has a negative
impact on the optimal course of photosynthesis,
transport of assimilants by the plant and hormonal
balance. Due to changes in the lipid complex, de-
naturation and aggregation of proteins, cell mem-
branes are damaged, respiration rate increases with

a decrease 1n its energy efficiency, and the content
of phytohormones increases, inhibiting plant divi-
sion and growth.

Obtaining plant forms with an increased level
of resistance to abiotic stresses using the latest bio-
technological methods is becoming increasingly im-
portant.

Among the biotechnological techniques, cell
selection plays an important role. Young tobacco
plants (Nicotiana tabaccum L.) were used to obtain
biotechnological plants with an increased level of re-
sistance to osmotic stress.
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One of the characteristic manifestations of resis-
tance reactions is changes in the level of free L-pro-
line depending on the growing conditions. Li-proline-
pyrroline-2-carboxylic acid, pro (C_LH,NO,) is a het-
erocyclic compound containing a nitrogen atom in
the secondary amine molecule. It exists in the form
of two optical isomers, L.- and D-forms. The L-form
is biologically relevant, and it is also a nonspecific
stress protector.

The pro level can increase under stressful condi-
tions. The level of resistance to osmotic stress is not
a stable trait. In addition, the increased content of
pro in certain plant organs can occur as a result of
its movement from the zone of its synthesis. There-
fore, the study of the free pro content is a complex
procedure; it should be linked to the activity of seed
germination under stressful conditions, maintenance
of viability, speed of recovery from stress, and mor-
phometry.

First, the in situ response of plants to short-term
air drying was determined. Seeds were germinated
in water for 20 days. Young plants of 1,5-2,0 cm in
size were kept on dry filter paper at room tempera-
ture. After drying, the seedlings were transferred to
moistened filter paper for 3 days. Such rotations of
cultural conditions contributed to the disclosure of
the adaptive potential of plant organisms and could
also reveal the range of normality. At each stage,
the level of free pro was measured. Also, germinated
tobacco seeds were transferred from normal condi-
tions to a 0,5M mannitol solution. The pro content
was determined in the aerial part. Morphometric
measurements were performed before the analysis.

In young tobacco plants, the level of free pro
varies. The range describes the individual charac-
teristics of the organism under normal conditions,
namely the germination process.

Since the dehydration/rehydration processes
caused significant fluctuations in the content of the
amino acid, it was considered appropriate to deter-
mine the level of free pro under prolonged exposure
to simulated water stress, since the prolongation of
the stress period should have affected the activity of
its metabolic enzymes.

Young plants were transferred to stressful condi-
tions, the aboveground part of which was 1,5-2,0 cm
in size, and the root did not exceed 2,5 cm. On the
7% day of the experiment, the size of the aerial part
of the seedlings remained unchanged, and the num-
ber of roots increased and varied widely from 2 to 6.
New roots were 0,5—3,0 cm long and thinner. On day
14, the death of the control plant was recorded. A
significant chlorophyll fading in the aerial part was
observed. The root system, on the contrary, dark-
ened, the root tissue softened.

At the same time, a significant decrease in leaf
turgor was observed in viable seedlings. The size of
the aboveground part remained unchanged. There
were changes in the root system: parallel processes of
rhizogenesis/destruction took place. Older roots were
replaced by young roots. Therefore, the average root
length on the 14th day was in the range of 0,3-0,7 cm.
The experiment was stopped due to the death of the
control. No stress-specific root response was reported.

These data cannot irrefutably testify in favour
of/against the role of proline in maintaining osmotic
resistance of tobacco plants.

The relatively low level of free pro in control
plants may indicate a significant stress injury that
began before day 7. This assumption is supported by
the following facts: the absence of morphogenesis.
Since we observed softening of root tissues, it is like-
ly to assume that proline was formed as a result of
degradation of proline-containing cell wall proteins.

In seedling cells, the level of pro varied widely.
Since the plants underwent rhizogenesis, this event is
an adequate indicator of the organism’s resistance. At
the same time, synthesis did not necessarily occur in
the aerial part. Rather, it was carried out in the roots,
which were formed de novo. The synthesised proline
was transferred to the aboveground part with the par-
ticipation of specialised transporters. In any case, the
pro level was sufficient to maintain vital activity.

The data obtained demonstrated the prospects
of the method used. New approaches require new
research objects.

Key words: proline, water deficit, Nicotiana
tabaccum L., cell selection, seedlings.



