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Aim. The development of a biotechnological system of assessing and selecting the forms of egg-plant and tomato
which are tolerant to fusarium wilt in the culture of the tissues, isolated in vitro. Methods. The studies were car-
ried out according to the standard biotechnological methods and using the standard equipment. The high-grade
and hybrid seeds of egg-plant and tomato genotypes of F,—F, breeds with different tolerance to fusarium wilt
were used in the studies. The cell selection was carried out in the media with different content of the selective
agent (20, 40 and 60 % of the total medium volume). Results. It has been determined that the samples can be
reliably differentiated in the selective media with liquid culture filtrate on the stages of induction and prolifera-
tion of callusogenesis according to their resistance in the field. The effective concentrations of the liquid culture
filtrate of /. oxysporum in the selective media necessary for the selection of resistant callus clones are 20-30 %
for acceptable genotypes and 40-50 % and higher for moderately resistant and resistant samples. According to
the selective assessment (2012—2013) of initial breeding lines of egg-plant and tomato and the ones, selected via
the cell selection, there were 4 highlighted promising lines of egg-plant and 5 lines of tomato that exceeded the
control samples and the initial genotypes in their resistance to fusarium and in fertility. Conclusions. The pos-
sibility and efficiency of the biotechnology of accelerated creation of and express-tests on the breeding lines of
egg-plant and tomato resistant to £ oxysporum were substantiated and experimentally proved in order to cut the
time necessary for the attainment of resistant initial material.

Keywords: in vitro, Fusarium, selective factor, fungal culture filtrate, resistance source, selection.

INTRODUCTION

The report of the Seed Production Association, enti-
tled “Climate Changes and Seed Production” highlight-
ed the expectable rise of the temperature by 11 degrees
till 2050. Such changes will have a negative impact on
agricultural production throughout the world, along
with more frequent and prolonged droughts and floods,
amid the ever-increasing negative impact of pests and
diseases. In order to prevent significant losses in ag-
ricultural production the world’s leading breeding and
seed centers face the need to revise generally accept-
able approaches of scientific research. The adaptation
of plants to stress conditions is a complex set of pro-
cesses occurring at the molecular, cellular, physiologi-
cal and biochemical level, while most signs of stress
tolerance are determined by the set of genes, linked into
complicated systems. For this reason, the efficiency en-
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hancement of stress tolerance by means of traditional
breeding methods is much more complicated.

Some ways of creating breeds that would be resis-
tant to disease-producing factors include the methods
of cell selection, based on the in vitro selection of toler-
ant biotypes, which develop adaptively in the course
of microevolutional processes in the populations. This
approach makes it possible to cut the time of selection.
The selection of regenerant plants which are resistant/
tolerant to stresses in vitro has a number of advantages
compared to the selection in the field: quick and more
precise assessment of quantitative attributes of poly-
genic resistance; a big quantity of genotypes analyzed
within a comparatively short period of time [1, 2]. The
fungal culture filtrates of the disease-producing agents
are commonly used as selective media for the selec-
tion of material that would be resistant to necrotrophic
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phytopathogens [3]. /n vitro culture selection with the
usage of culture filtrates of fungus as selective agents
is even more effective than the usage of pure patho-
genic culture [4]. The fungal culture filtrate was used in
the selection of genotypes of chickpea, flax, cotton [4],
gladiolus, wheat [2, 5, 6], and cucumber [7].

We used this approach in our study while selecting
the sources of resistance to wilting, the main cause of
which in the forest-steppe zone is fungi of Fusarium
Link (Fusarium solani and Fusarium oxysporum), the
spreading of which has been 37—69 % in the zones of
solanaceous vegetables in recent years. This results in
significant losses of crops (30—40 %) [8].

The aim of this study was to develop a biotechnologi-
cal system of assessing and selecting the forms of egg-
plant and tomato, tolerant to fusarium in the culture of
the in vitro isolated tissues.

MATERIALS AND METHODS

The studies were carried out according to the stan-
dard biotechnological methods and using the standard
equipment [9]. The quantity of plants in one group was
40. The high-grade and hybrid seeds of egg-plant and
tomato genotypes of F —F, breeds with different toler-
ance to fusarium were used in the study. The seed-lobes
of seven-day seedlings were used as donor explants for
cell selection. They were bedded out into our specifi-
cally designed MS media, modified by growth regula-
tors (6-BAP — 6-benzylaminopurine, IAA — 3-indolyl-
acetic acid). The cell selection was carried out in the
media with different content of the selective agent —
fungal culture filtrate (FCF) of the pathogenic fungus
F. oxysporum (20, 40 and 60 % of the total medium
volume). The control samples were culture media with-
out FCF. The selection of resistant breeding lines was
carried out according to the two-stage scheme. The cul-
tivation went on at 22—24 °C, 16-h photoperiod and the
lighting level of 2,000 lux.

The level of FCF influence on the development of
explants in the in vitro culture was measured con-
currently with the first differentiation of the samples
according to the occurrence of calluses on day 16 of
the cultivation. The influence of the complex of FCF
toxins on the growth and development of the calluses
was assessed visually according to the following five-
score grading scheme: 0 — highly resistant, the de-
velopment of the tissues is the same as in the control
samples; 1 — resistant, the amount of chlorotic tissue
is up to 25 %, the growth of calluses is intensive; 2 —
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moderately resistant, the amount of chlorotic tissue
is up to 50 %, the growth of calluses is moderate; 3 —
susceptible, the amount of chlorotic tissue is up to
75 %, the growth of calluses is inhibited; 4 — highly
susceptible, the amount of chlorotic tissue is more
than 75 %, calluses do not grow.

The regenerant plants acquired after the two-stage se-
lection were reproduced, grown, implanted and adapt-
ed to unsterile conditions according to the commonly
used methods. Further assessments of the indications
were carried out according to the Methodology for as-
sessing distinctiveness, homogeneity, and stability of
breeds [11].

RESULTS AND DISCUSSION

The assessment of the susceptibility of egg-plants of
various origins to FCF of Fusarium fungi in the cul-
ture of isolated tissues revealed the influence of the
selective medium on the viability and the parameters
of callusogenesis of cotyledonary explants. The inves-
tigated samples of egg-plant were divided into groups
of resistance towards FCF of pathogens by the reaction
of viability to the effects of the selective medium: 1
(resistant) — interspecific hybrid b. c. 13 (b. c. — bio-
technological catalogue) genotypes of West-Asian type
b. c. 47, b. c. 40; 2 — moderately resistant genotypes of
West-Asian type b. ¢. 50, b. ¢. 5, b. ¢. 37, b. c. 50, and
genotypes of East-Asian type b. c. 35, b. ¢. 30, b. c. &;
3 —susceptible — genotypes of East-Asian type b. c. 10,
b. c. 29.

It was determined that at the 20 % FCF concentra-
tion of Fusarium oxysporum, the viability of calluses
decreased to 78.7 % for the sample b. c. 47 of West-
Asian origin and to 24.2 % for the sample b. c. 29 of
East-Asian origin (Fig. 1).

The viability of egg-plant calluses in the medium with
FCF 40 % was in the range from 33.3 % (b. c. 47) to
20.4 % (b. c. 29). The egg-plant calluses of West-Asian
subspecies (b. ¢. 40), cultivated at the high concentra-
tion of FCF, had the lowest result of viability 13.2 %,
and the calluses of East-Asian subspecies were totally
inhibited and did not develop.

Thus, at the stage of induction and proliferation of
callusogenesis in primary explants, the samples could
be reliably differentiated according to the level of re-
sistance in the field. The optimal conditions for selec-
tion by resistance are defined as the following sublethal
concentrations: 20 % FCF for the samples of East-
Asian origin and 40 % FCF for the samples of West-
Asian origin. 11 lines of egg-plant were acquired from
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The process of cell selection in the tomato culture re-
vealed an inversely proportional dependence between
the pathogen was especially high on the explants of 17
genotype — the rate of explants that survived after 30 %

FCF had been added to the medium decreased to 32 %,
50 % FCF — to 17.9 compared to 83.3 % for the con-

the quantity of viable explants and the FCF concentra-
tion in the culture medium (Fig. 2). The influence of

selected in the medium with

—2013)
FCF in the following subcultures.

50 %
Fig. 2. The influence of various concentrations of FCF of Fusarium oxysporum on the viability of tomato calluses in the

plant calluses

30%
The investigated tomato samples were divided by the

level of tolerance in the in vitro culture: 1 — resistant —
MK-1/5, Eleanora; 2 — moderately resistant — K-4138,
17, 131; 3 — susceptible — 15; 4 — highly susceptible —

Ukrainskyy teplychnyy 285, MK-1/10.
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trol sample. In genotypes MK-1/5 and K-4138 which
were the most resistant of all samples, the rate of viable
calluses in both 30 % and 50 % FCF media did not dif-
fer from that for the control sample. The standard for
indeterminant samples — Ukrainskyy teplychnyy 285 —
died entirely in the selective media which indicates its
susceptibility to fusarium.

FCF contributed to the decrease of average cubic ca-
pacity of callus in all the investigated genotypes of to-
mato. For instance, for MK-1/5 the cubic capacity in
the control sample was 804.8 cmm, in the medium with
30 % FCF — 276.0 cmm, and in the medium with 50 %
FCF — only 66.5 cmm. For MK-1/10 genotype the cubic
capacity was 476.7, 128.3, and 3 cmm respectively. The
most inhibiting influence of FCF on this parameter was
observed for MK-1/5, 15, MK-1/10 and 17 genotypes.

The efficient FCF concentration of F. oxysporum
for the selection of tolerant callus clones from sus-
ceptible genotypes (4 and 3 according to the scale)
is 30 %. The FCF concentration of F. oxysporum
equal and above 50 % can be used for resistant and
moderately resistant (1 and 2 according to the scale)
samples. The tolerant callus clones of 5 genotypes
were selected from the samples in the selective me-
dia with 30 and 50 % FCF.

The studies on the correlated connections between
the parameters of in vitro and in vivo culture have
indicated the efficiency of cell selection in selective
medium with 40 % FCF. There has been a significant
average positive correlated dependence found between
the following parameters: “cubic capacity of callus —
height of plants” (r = 0.76); “cubic capacity of callus —
plant productivity — general crop productivity” (r =
=0.78); close correlation was defined between the pa-
rameters “viability of callus clones — damage level” (r=
= —0.70). The rest of the correlation coefficient values
were within the study error values. Thus, there is a reli-
able possibility of selecting regenerant plants, resistant
to fusarium wilt, among callus clones which are resis-
tant to stress factors.

According to the selective assessment (2012—2013)
of initial breeding lines of egg-plant and tomato and the
news ones, selected via the cell selection, there have
been 4 highlighted promising lines of egg-plant and 5
lines of tomato, exceeding the control samples and the
initial genotypes in their resistance to fusarium wilt and
in all the basic parameters: height of plants, quantity
and mass of fruit, productivity, market value of fruit
(Table).
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By the crop productivity parameter, most of the egg-
plant genotypes exceeded the Almaz breed which is
resistant to fusarium wilt. It was determined that culti-
vation of new breeds created as a result of selection in
40 % FCF provides big increase in crop productivity —
S. m. 62 — by 44.21 %, S. m. 63 — by 30.9 %, S. m.
79 — by 29.61 %, L-21 — by 26.18 %. The parameters
of market value of egg-plant fruit were also high —
98-99 %.

According to the phytopathologic assessment of ini-
tials material of egg-plant b. c. 47, b. c. 40, b. c. 36,
resistance to fusarium wilt was about 5 points accord-
ing to the scale.

Genotypes S. m. 62, S. m. 63, S. m. 79, L-21, ac-
quired as a result of the selection in the media with
FCF, were characterized by the resistance to the dis-
ease with 7 points that corresponds to ‘resistant’.
Only the line L-21, created from the genotype sam-
ple b. c. 11 that was susceptible to the disease, got
5 points. The reason is that egg-plant genotypes of
East-Asian origin lack genetic resistance to the phy-
topathogen.

The level of resistance to fusarium wilt of tomato
plants, screened in the selection media with different
content of F oxysporum FCF, exceeded the values
of the control samples induced without the addition
of the selective agent by this characteristic. The re-
sistance of determinant samples T. m. 42 and T. m.
52 was at the level of the standard breed Eleanora (7
points — resistant). In the indeterminant genotypes —
T.m. 11 and T. m. 46 — the level of resistance was also
7 points, which is higher than that for the standard
breed Ukrainskyy teplychnyy 285 (5 points). The
samples, singled out in the selection media, exceed-
ed the control by the main agricultural features such
as fruit weight, plant productivity, and general crop
productivity. Moreover, the crop productivity of sam-
ples T. m. 42, T. m. 52 (determinant), T. m. 11, T. m.
46 (indeterminant) exceeded the standard breeds.
The exception is genotype T. m. 15 whose crop pro-
ductivity was twice lower than that for the standard
breed Eleanora, but exceeded the control sample T.
m. 27 two-fold by this characteristic. The biggest in-
crease in crop productivity compared to the standard
breed was registered in indeterminant samples T. m.
11 and T. m. 46-24.24 %, and in determinant sample
T. m. 52—-14.14 %. The market value of the selected
samples was not lower than 90 %. The acquired data
indicate high efficiency of selection in the in vitro
culture.
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New breeds are recommended as the source of resis-
tance towards wilt and heat resistance in the process of
creating breeds and hybrids of egg-plant and tomato.

Conclusions. The possibility and efficiency of a bio-
technology of faster creation and express assessment of
cell lines of egg-plant and tomato, resistant to F. oxyspo-
rum, in order to cut the time necessary for the acquisi-
tion of resistant initial material, have been grounded and
experimentally proven. The selective in vitro system for
egg-plant and tomato was developed, which makes the
selection of valuable genotypes 2—3 times faster.

BuxopucranHs KJIITHHHOI cejieKuii
in vitro 1151 CTBOPEHHS CTiHKHUX
no ¢y3apio3Horo B’sineunst (Fusarium oxysporum)
ceJIeKIiHHMX JiHil 0akakaHa i Tomara
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T. M. MipomHiderko, I. B. Mo3rosceka

e-mail: ovoch.iob@gmail.com

IHcTuTyT OBOUiBHHIITBA i GamTanHKUITBEa HAAH Yipainn
Byn. [uctutyTcpka, 1, /B Cenexiiine,
XapkiBchbKuH p-H, XapKiBchka 0011, 62478

Meta. Po3poOuté 0i0TEXHOJNOTIYHY CHUCTEMY OIIHKH Ta
J1000py B KYIBTYpl 130IbOBAaHUX TKaHWUH in Vitro (opm
Oakya)kaHa 1 Tomara, TOJICPAHTHUX 1O (Dy3apio3HOTO B’s-
HeHHss. Metoau. J{ocniny BHKOHYBAU 3arajibHOTIPUITHS-
TAMHU OIOTEXHOJOTIYHUMH METOIaMH 13 3aCTOCYBaHHSIM
CTaHZAapTHOTO O0OJaHaHHs. BukopucTaHo pi3Huii 3a piBHEM
TOJICPAHTHOCTI 110 (y3apio3HOTO B’STHEHHS COPTOBHH i Ti0-
pUIHUI HACIHHEBUH Marepial TEHOTHIIB OakiakaHa i TO-
Mara IIOKOJIIHb F-F,. KritnHHY CenexIifo 3miiCHIOBAIH
Ha CEpe/lOBHINAX 3 PI3HMM BMICTOM CEJICKTHBHOTO arcHTa
(20, 40 i 60 % Bin 00’emy cepemosumia). PesyabTarm.
BcranoBneHo, 10 Ha CENEKTUBHUX CEPEAOBHUINAX 3 (iIbT-
parom kynsrypanbhoi pimuman (OKP) Ha ertami iHgykmii Ta
mpomieparii Kadrocy MOKHA JOCTOBIPHO THU(EPEHITIIOBATH
3pa3Kd BiATIOBITHO N0 PiBHA IXHBOI CTIMKOCTI 3a IMOIBOBHX
ymoB. [Ipu 1060pi CTIHKAX KaTFOCHUX KIOHIB €(DeKTHBHIMHA
xoHueHtpanisimu OKP F oxysporum y CeNeKTHBHUX cCe-
penoBumax s COpUHHATIMBHX TeHoTtumiB € 20-30 %, a
JUTS CePEAHBOCTIMKIX 1 CTIHKHX 3pa3kiB — 40-50 % i Bure.
3a pesynpratamu nposeneHoi y 2012—2013 pp. cenekuiitHOl
OIIIHKK BUXIJJHMX 1 HOBHX BiMiOpaHHUX KJIITHHHUX JiHIH Oak-
JakKaHa 1 ToMara BUAIJICHO YOTUPH TEPCIIEKTHBHI JIiHIi Oak-
JaKaHa 1 I'ATh JIHIA TOMara, o MEePEeBHIYIOTh KOHTPOJIbHI
BapiaHTH 1 BUXIiJHI TEHOTHIM 32 CTIMKICTIO 0 (y3apio3HOrO
B’SIHEHHS Ta 32 MPOJyKTUBHICTIO. BUcHOBKM. /1151 cCKOpOYEH-
HSl TEpMIHY OTPUMAaHHS CTIMKOrO BUXIJHOTO Marepiany 00-
I'PYHTOBaHO Ta E€KCIEPHUMEHTAJIBHO IOBEJCHO MOXKJIHMBICTb
i edekTHBHICTh 0I0TEXHOJIOTIT MPUCKOPEHOTO CTBOPEHHS i
eKCIIPEC-OLIIHIOBaHHsI CTIMKUX 110 Fusarium oxysporum Kii-
TUHHUX JIiHIH OakiiakaHa 1 Tomara.
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Karo4uoBi ciioBa: ekcriepuMeHTH in Vifro, CEEKTHBHUN (haK-
TOp, (GUIBTpAT KyIBTYpalbHOI PIAWHHU, CTIMKUA Marepiad,
CEJEKIIIs.

Hcnonb3o0Banne KJIECTOYHOI CeleKINH in vitro
JJIS CO3IAHMS YCTOWYHBBIX K (Py3apHo3HOMY YBSIIAHUIO
(Fusarium oxysporum) ceJIleKUMOHHbBIX JIMHUIA
0akJiakaHa M TOMATAa

T. B. UBuenxo, C. 1. Kopuuenko,
T. H. Mupomnnuenko, A. B. Mo3rosckas
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Henab. PazpaboTka OMOTEXHOJOTHIECKONH CUCTEMBI OIICHKH
1 oTOopa B KyIbType H30JUPOBAHHBIX TKaHEW in vitro
(hopm Oakna’kaHa M TOMaTa, TOJIEPAHTHBIX K (hy3apHO3HOMY
yBsimanuio. Metoabl. ONBITE TPOBOAWINA TI0 OOLICTIPHHS-
THIM OHOTEXHOJIOTUYECKIM METOAAM C IPUMEHEHHEM CTaH-
JIApTHOTO 00O0pyIOBaHMs. VICHONB30BaNIN pPaA3IMYHBIA 110
YPOBHIO TOJIEPAHTHOCTH K (Dy3apHO3HOMY YBSIAHHIO COP-
TOBOW W TMOPHIHBIA CEMEHHOW MarepHhaj reHOTUIIOB Oak-
JaxxaHa ¥ Tomara nokonenui F —F,. Knerounyro cenexuuro
OCYIIECTBIISTM Ha CpPelaX C Pa3HBIM COJCPKAHHUEM CeleK-
tuBHoro arenta (20, 40 u 60 % or oObeMa cpeipl).
Pesysbrarbl. YCTaHOBIIEHO, UTO HA CEJIEKTUBHBIX CpElax
¢ unbrparom KynbrypanbHoi xkuakoctu (OPKIXK) Ha srane
MHIYKIUK W TpoJU(epaluy Kauryca MOXKHO JIOCTOBEPHO
mddepeHnrpoBaTh 00pasibl B COOTBETCTBHH C YPOBHEM HX
YCTOWYMBOCTH B MOJIEBBIX ycloBusiX. [Ipu orbope ycroiun-
BBIX KaJUTyCHBIX KJIOHOB 3()(h)eKTHMBHBIMH KOHIIEHTPAIHSIMH
OKX F oxysporum B CEIEKTHBHBIX cpejiax IJis BOCIPH-
MMYUBBIX TeHOTHNoB sBisiercst 20-30 %, nust cpenHe-
YCTOMYUBBIX U YCTOWYUBBIX 00pa3oB — 40—-50 % u BeImIC.
ITo pe3ynbraTaMm NpOBEAECHHON CENEKIIMOHHON OLIEHKU Cpe-
J OTOOpaHHBIX KJIETOYHBIX JHMHHUHM OakyakaHa M TOMara
BBIJICJICHBl YETHIPE TEPCHEKTUBHBIC JHHUM OakiakaHa |
ISTH JIMHUM TOMaTa, NMpPEBBIMIAIOIINE KOHTPOJbHBIE BapH-
AHTBl M HCXOJHBIE T'€HOTHIIBI 110 YCTOWYMBOCTH K (y3a-
PHO3HOMY YBSIAHHIO U MO HNPOAYKTHMBHOCTH. BhIBOABI. J{jist
COKpAIIIEHUs MepPHOo/ia TOIy4YEHHUs! YCTOHUNBOIO UCXOIHOTO
Mareprana 000CHOBaHA M SKCHEPUMEHTAJIBHO JI0Ka3aHa BO3-
MOXXHOCTb U 3(p(heKTHBHOCTH OMOTEXHOJIIOTHH YCKOPEHHOTO
CO3JIaHUSI M DKCHPECC-OLCHKH YCTOHUYMBBIX K Fusarium
OXySporum KJICTOYHBIX JIMHUH OakiakaHa M TOMaTa.

KarwueBsblie cioBa: in vitro, Fusarium, CeIeKTUBHBIN (ak-
TOp, QUIIBTPAT KYJIBTYPAJIbHOW KUAKOCTH, YCTOWYMBBINA Ma-
TepHua, CeJeKIus.
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