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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 carried 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 F1–F4 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 ¿ltrate on the stages of induction and proliferation of callusogenesis according to their resistance in the ¿eld. The effective concentrations of the liquid culture
¿ltrate of F. oxysporum in the selective media necessary for the selection of resistant callus clones are 20í30 %
for acceptable genotypes and 40–50 % and higher for moderately resistant and resistant samples. According to
the selective assessment (2012í2013) 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 possibility and ef¿ciency of the biotechnology of accelerated creation of and express-tests on the breeding lines of
egg-plant and tomato resistant to F. 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 ¿ltrate, resistance source, selection.

INTRODUCTION
The report of the Seed Production Association, entitled “Climate Changes and Seed Production” highlighted 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 Àoods,
amid the ever-increasing negative impact of pests and
diseases. In order to prevent signi¿cant losses in agricultural production the world’s leading breeding and
seed centers face the need to revise generally acceptable approaches of scienti¿c research. The adaptation
of plants to stress conditions is a complex set of processes occurring at the molecular, cellular, physiological and biochemical level, while most signs of stress
tolerance are determined by the set of genes, linked into
complicated systems. For this reason, the ef¿ciency enAGRICULTURAL SCIENCE AND PRACTICE Vol. 1 No. 3 2014

hancement of stress tolerance by means of traditional
breeding methods is much more complicated.
Some ways of creating breeds that would be resistant to disease-producing factors include the methods
of cell selection, based on the in vitro selection of tolerant 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 ¿eld: quick and more
precise assessment of quantitative attributes of polygenic resistance; a big quantity of genotypes analyzed
within a comparatively short period of time [1, 2]. The
fungal culture ¿ltrates of the disease-producing agents
are commonly used as selective media for the selection of material that would be resistant to necrotrophic
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phytopathogens [3]. In vitro culture selection with the
usage of culture ¿ltrates of fungus as selective agents
is even more effective than the usage of pure pathogenic culture [4]. The fungal culture ¿ltrate was used in
the selection of genotypes of chickpea, Àax, cotton [4],
gladiolus, wheat [2, 5, 6], and cucumber [7].

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.

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 37í69 % in the zones of
solanaceous vegetables in recent years. This results in
signi¿cant losses of crops (30í40 %) [8].

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

The aim of this study was to develop a biotechnological system of assessing and selecting the forms of eggplant and tomato, tolerant to fusarium in the culture of
the in vitro isolated tissues.

RESULTS AND DISCUSSION

MATERIALS AND METHODS
The studies were carried out according to the standard 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 F1–F4 breeds with different tolerance 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 speci¿cally designed MS media, modi¿ed by growth regulators (6-BAP – 6-benzylaminopurine, IAA – 3-indolylacetic acid). The cell selection was carried out in the
media with different content of the selective agent –
fungal culture ¿ltrate (FCF) of the pathogenic fungus
F. oxysporum (20, 40 and 60 % of the total medium
volume). The control samples were culture media without FCF. The selection of resistant breeding lines was
carried out according to the two-stage scheme. The cultivation went on at 22í24 °ɋ, 16-h photoperiod and the
lighting level of 2,000 lux.
The level of FCF inÀuence on the development of
explants in the in vitro culture was measured concurrently with the ¿rst differentiation of the samples
according to the occurrence of calluses on day 16 of
the cultivation. The inÀuence of the complex of FCF
toxins on the growth and development of the calluses
was assessed visually according to the following ¿vescore grading scheme: 0 – highly resistant, the development 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 –
16

The assessment of the susceptibility of egg-plants of
various origins to FCF of Fusarium fungi in the culture of isolated tissues revealed the inÀuence of the
selective medium on the viability and the parameters
of callusogenesis of cotyledonary explants. The investigated 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) – interspeci¿c hybrid b. c. 13 (b. c. í biotechnological catalogue) genotypes of West-Asian type
b. c. 47, b. c. 40; 2 – moderately resistant genotypes of
West-Asian type b. c. 50, b. c. 5, b. ɫ. 37, b. c. 50, and
genotypes of East-Asian type b. c. 35, b. c. 30, b. c. 8;
3 – susceptible í genotypes of East-Asian type b. c. 10,
b. c. 29.
It was determined that at the 20 % FCF concentration of Fusarium oxysporum, the viability of calluses
decreased to 78.7 % for the sample b. c. 47 of WestAsian 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. c. 40), cultivated at the high concentration 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 resistance in the ¿eld. The optimal conditions for selection by resistance are de¿ned as the following sublethal
concentrations: 20 % FCF for the samples of EastAsian origin and 40 % FCF for the samples of WestAsian origin. 11 lines of egg-plant were acquired from
AGRICULTURAL SCIENCE AND PRACTICE Vol. 1 No. 3 2014
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Fig. 1. The inÀuence of various concentrations of FCF of Fusarium oxysporum on the viability of egg-plant calluses in the
selective medium, average for 2011í2013

Fig. 2. The inÀuence of various concentrations of FCF of Fusarium oxysporum on the viability of tomato calluses in the
selective medium (2011í2013)

the egg-plant calluses, selected in the medium with
40 % FCF in the following subcultures.
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,
I7, I31; 3 – susceptible – I5; 4 – highly susceptible –
Ukrainskyy teplychnyy 285, MK-1/10.

The process of cell selection in the tomato culture revealed an inversely proportional dependence between
the quantity of viable explants and the FCF concentration in the culture medium (Fig. 2). The inÀuence of
the pathogen was especially high on the explants of I7
genotype – the rate of explants that survived after 30 %
FCF had been added to the medium decreased to 32 %,
50 % FCF í to 17.9 compared to 83.3 % for the con-
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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 differ 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 capacity of callus in all the investigated genotypes of tomato. 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 inÀuence of FCF on this parameter was
observed for MK-1/5, I5, MK-1/10 and I7 genotypes.
The ef¿cient FCF concentration of F. oxysporum
for the selection of tolerant callus clones from susceptible 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 media with 30 and 50 % FCF.

By the crop productivity parameter, most of the eggplant genotypes exceeded the Almaz breed which is
resistant to fusarium wilt. It was determined that cultivation of new breeds created as a result of selection in
40 % FCF provides big increase in crop productivity –
S. m. 62 í by 44.21 %, S. m. 63 í by 30.9 %, S. m.
79 í by 29.61 %, L-21 í by 26.18 %. The parameters
of market value of egg-plant fruit were also high –
98í99 %.
According to the phytopathologic assessment of initials material of egg-plant b. c. 47, b. c. 40, b. c. 36,
resistance to fusarium wilt was about 5 points according to the scale.
Genotypes S. m. 62, S. m. 63, S. m. 79, L-21, acquired as a result of the selection in the media with
FCF, were characterized by the resistance to the disease with 7 points that corresponds to ‘resistant’.
Only the line L-21, created from the genotype sample 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 phytopathogen.

According to the selective assessment (2012í2013)
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).

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 resistance 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, exceeded the control by the main agricultural features such
as fruit weight, plant productivity, and general crop
productivity. Moreover, the crop productivity of samples 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 productivity 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 increase 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 ef¿ciency of selection in the in vitro
culture.
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The studies on the correlated connections between
the parameters of in vitro and in vivo culture have
indicated the ef¿ciency of cell selection in selective
medium with 40 % FCF. There has been a signi¿cant
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 de¿ned between the parameters “viability of callus clones – damage level” (r =
= –0.70). The rest of the correlation coef¿cient values
were within the study error values. Thus, there is a reliable possibility of selecting regenerant plants, resistant
to fusarium wilt, among callus clones which are resistant to stress factors.

T. m.27
T. m.15
T. m.34
T. m.42
T. m.48
T. m.52

T. m.5
T. m.11
T. m.43
T. m.46

MS without FCF
MS without FCF
MS+40 % FCF
MS without FCF
MS+40 % FCF
MS without FCF
MS+40 % FCF
MS without FCF
MS+40 % FCF

MS without FCF
MS without FCF
MS+30 % FCF
MS without FCF
MS+50 % FCF
MS without FCF
MS+30 % FCF

Almaz st.
b. c. 47
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Ukrain. teplychnyy MS without FCF
285, st
ɆɄ-1/5
MS without FCF
MS+50 % FCF
Ʉ-4138
MS without FCF
MS+30 % FCF

I7

I31

Eleanora st
ɆɄ-1/10

b. c. 11

b. c. 36

S. m. 47
S. m. 62
S. m. 40
S. m. 63
S. m. 36
S. m. 79
S. m. 11
L. 21

Culture medium

Initial sample

New
genotype

159.3 ± 4.2
167.7 ± 3.5
165.3 ± 3.8
170.8 ± 4.4

155.7 ± 3.3

54.72 ± 3.4
47.81 ± 3.6
49.73 ± 2.6
51.72 ± 3.2
58.44 ± 1.7
47.22 ± 2.5
50.01 ± 2.0

60.69 ± 1.4
62.41 ± 2.5
62.42 ± 4.4
58.34 ± 2.2
62.91 ± 4.2
62.93 ± 1.2
64.12 ± 4.4
58.24 ± 1.2
51.91 ± 2.1

Plant
height, cm
Average
weight, g

23.5 ± 2.6
27.3 ± 2.1
21.3 ± 2.0
24.0 ± 2.0

142.7 ± 2.2
146.4 ± 1.5
169.1 ± 2.7
170.8 ± 3.4

Egg-plant
170.3 ± 0.4
9.33 ± 0.11
186.31 ± 1.2
9.07 ± 0.21
8.40 ± 0.13 214.58 ± 3.81
189.43 ± 1.4
9.13 ± 0.23
217.93 ± 0.3
8.40 ± 0.16
219.60 ± 5.3
9.13 ± 0.13
213.33 ± 5.3
8.61 ± 0.15
215.32 ± 8.3
8.62 ± 0.16
8.50 ± 0.36
210.20 ± 6.3
Tomato determinant
80.1 ± 2.3
15.73 ± 2.0
44.0 ± 1.9
5.91 ± 1.0
52.6 ± 3.0
10.92 ± 3.3
53.2 ± 3.3
17.51 ± 1.7
60.6 ± 4.2
19.43 ± 2.2
69.5 ± 2.7
15.73 ± 2.3
73.4 ± 5.0
19.14 ± 3.0
Tomato indeterminant
158.5 ± 4.3
20.82 ± 2.8

Number per
1 plant

Fruit parameters

13.2 kg/m2
13.4 kg/m2
16.4 kg/m2
14.4 kg/m2
16.4 kg/m2

5
7
5
7
3.35 ± 0.2
4.10 ± 0.3
3.60 ± 0.3
4.10 ± 0.4

50.2
12.0
24.2
48.2
52.3
56.1
57.3

23.3
27.5
33.6
23.7
30.5
28.1
30.0
25.3
26.4

5

7
3
5
5
7
5
7

7
5
7
7
7
5
5
5
5

1.52
24.24
9.09
24.24

0.0

0.0
–76.10
–51.79
–3.98
4.18
11.75
14.14

0.0
18.02
44.21
1.72
30.90
20.4
29.61
8.6
26.18

Resistance General crop
Crop
by CMEA productivity, productivity
scale, point
t/ha
increase, %

3.30 ± 0.5

1.26 ± 0.3
0.32 ± 0.1
0.61 ± 0.2
1.03 ± 0.2
1.23 ± 0.4
1.30 ± 0.1
1.4 ± 0.2

1.58 ± 3.1
2.03 ± 6.8
1.73 ± 8.4
1.72 ± 5.9
1.82 ± 7.6
1.99 ± 6.7
1.83 ± 6.3
1.83 ± 6.3
1.78 ± 6.5

Productivity,
kg/plant

The characteristics of morphobiological features of egg-plant and tomato breeding samples, average for 2011í2013

97.1
98.7
95.2
98.3

98.5

98.3
60.8
90.1
94.5
98.6
92.2
99.3

97.9
96.7
99.7
94.5
99.3
96.9
99.7
95.2
98.4

Saleable
condition,
%
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New breeds are recommended as the source of resistance towards wilt and heat resistance in the process of
creating breeds and hybrids of egg-plant and tomato.

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɟɤɫɩɟɪɢɦɟɧɬɢ in vitro, ɫɟɥɟɤɬɢɜɧɢɣ ɮɚɤɬɨɪ, ɮɿɥɶɬɪɚɬ ɤɭɥɶɬɭɪɚɥɶɧɨʀ ɪɿɞɢɧɢ, ɫɬɿɣɤɢɣ ɦɚɬɟɪɿɚɥ,
ɫɟɥɟɤɰɿɹ.

Conclusions. The possibility and ef¿ciency of a biotechnology of faster creation and express assessment of
cell lines of egg-plant and tomato, resistant to F. oxysporum, in order to cut the time necessary for the acquisition 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 2í3 times faster.

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɥɟɬɨɱɧɨɣ ɫɟɥɟɤɰɢɢ in vitro
ɞɥɹ ɫɨɡɞɚɧɢɹ ɭɫɬɨɣɱɢɜɵɯ ɤ ɮɭɡɚɪɢɨɡɧɨɦɭ ɭɜɹɞɚɧɢɸ
(Fusarium oxysporum) ɫɟɥɟɤɰɢɨɧɧɵɯ ɥɢɧɢɣ
ɛɚɤɥɚɠɚɧɚ ɢ ɬɨɦɚɬɚ

ȼɢɤɨɪɢɫɬɚɧɧɹ ɤɥɿɬɢɧɧɨʀ ɫɟɥɟɤɰɿʀ
in vitro ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɫɬɿɣɤɢɯ
ɞɨ ɮɭɡɚɪɿɨɡɧɨɝɨ ɜ’ɹɧɟɧɧɹ (Fusarium oxysporum)
ɫɟɥɟɤɰɿɣɧɢɯ ɥɿɧɿɣ ɛɚɤɥɚɠɚɧɚ ɿ ɬɨɦɚɬɚ
Ɍ. ȼ. ȱɜɱɟɧɤɨ, ɋ. ȱ. Ʉɨɪɧɿɽɧɤɨ,
Ɍ. Ɇ. Ɇɿɪɨɲɧɿɱɟɧɤɨ, Ƚ. ȼ. Ɇɨɡɝɨɜɫɶɤɚ
e-mail: ovoch.iob@gmail.com
ȱɧɫɬɢɬɭɬ ɨɜɨɱɿɜɧɢɰɬɜɚ ɿ ɛɚɲɬɚɧɧɢɰɬɜɚ ɇȺȺɇ ɍɤɪɚʀɧɢ
ȼɭɥ. ȱɧɫɬɢɬɭɬɫɶɤɚ, 1, ɩ/ɜ ɋɟɥɟɤɰɿɣɧɟ,
ɏɚɪɤɿɜɫɶɤɢɣ ɪ-ɧ, ɏɚɪɤɿɜɫɶɤɚ ɨɛɥ. 62478
Ɇɟɬɚ. Ɋɨɡɪɨɛɢɬɢ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɭ ɫɢɫɬɟɦɭ ɨɰɿɧɤɢ ɬɚ
ɞɨɛɨɪɭ ɜ ɤɭɥɶɬɭɪɿ ɿɡɨɥɶɨɜɚɧɢɯ ɬɤɚɧɢɧ in vitro ɮɨɪɦ
ɛɚɤɥɚɠɚɧɚ ɿ ɬɨɦɚɬɚ, ɬɨɥɟɪɚɧɬɧɢɯ ɞɨ ɮɭɡɚɪɿɨɡɧɨɝɨ ɜ’ɹɧɟɧɧɹ. Ɇɟɬɨɞɢ. Ⱦɨɫɥɿɞɢ ɜɢɤɨɧɭɜɚɥɢ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɢɦɢ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɦɟɬɨɞɚɦɢ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ
ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. ȼɢɤɨɪɢɫɬɚɧɨ ɪɿɡɧɢɣ ɡɚ ɪɿɜɧɟɦ
ɬɨɥɟɪɚɧɬɧɨɫɬɿ ɞɨ ɮɭɡɚɪɿɨɡɧɨɝɨ ɜ’ɹɧɟɧɧɹ ɫɨɪɬɨɜɢɣ ɿ ɝɿɛɪɢɞɧɢɣ ɧɚɫɿɧɧɽɜɢɣ ɦɚɬɟɪɿɚɥ ɝɟɧɨɬɢɩɿɜ ɛɚɤɥɚɠɚɧɚ ɿ ɬɨɦɚɬɚ ɩɨɤɨɥɿɧɶ F1–F4. Ʉɥɿɬɢɧɧɭ ɫɟɥɟɤɰɿɸ ɡɞɿɣɫɧɸɜɚɥɢ
ɧɚ ɫɟɪɟɞɨɜɢɳɚɯ ɡ ɪɿɡɧɢɦ ɜɦɿɫɬɨɦ ɫɟɥɟɤɬɢɜɧɨɝɨ ɚɝɟɧɬɚ
(20, 40 ɿ 60 % ɜɿɞ ɨɛ’ɽɦɭ ɫɟɪɟɞɨɜɢɳɚ). Ɋɟɡɭɥɶɬɚɬɢ.
ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɧɚ ɫɟɥɟɤɬɢɜɧɢɯ ɫɟɪɟɞɨɜɢɳɚɯ ɡ ɮɿɥɶɬɪɚɬɨɦ ɤɭɥɶɬɭɪɚɥɶɧɨʀ ɪɿɞɢɧɢ (ɎɄɊ) ɧɚ ɟɬɚɩɿ ɿɧɞɭɤɰɿʀ ɬɚ
ɩɪɨɥɿɮɟɪɚɰɿʀ ɤɚɥɸɫɭ ɦɨɠɧɚ ɞɨɫɬɨɜɿɪɧɨ ɞɢɮɟɪɟɧɰɿɸɜɚɬɢ
ɡɪɚɡɤɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɪɿɜɧɹ ʀɯɧɶɨʀ ɫɬɿɣɤɨɫɬɿ ɡɚ ɩɨɥɶɨɜɢɯ
ɭɦɨɜ. ɉɪɢ ɞɨɛɨɪɿ ɫɬɿɣɤɢɯ ɤɚɥɸɫɧɢɯ ɤɥɨɧɿɜ ɟɮɟɤɬɢɜɧɢɦɢ
ɤɨɧɰɟɧɬɪɚɰɿɹɦɢ ɎɄɊ F. oxysporum ɭ ɫɟɥɟɤɬɢɜɧɢɯ ɫɟɪɟɞɨɜɢɳɚɯ ɞɥɹ ɫɩɪɢɣɧɹɬɥɢɜɢɯ ɝɟɧɨɬɢɩɿɜ ɽ 20–30 %, ɚ
ɞɥɹ ɫɟɪɟɞɧɶɨɫɬɿɣɤɢɯ ɿ ɫɬɿɣɤɢɯ ɡɪɚɡɤɿɜ í 40–50 % ɿ ɜɢɳɟ.
Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɜɟɞɟɧɨʀ ɭ 2012í2013 ɪɪ. ɫɟɥɟɤɰɿɣɧɨʀ
ɨɰɿɧɤɢ ɜɢɯɿɞɧɢɯ ɿ ɧɨɜɢɯ ɜɿɞɿɛɪɚɧɢɯ ɤɥɿɬɢɧɧɢɯ ɥɿɧɿɣ ɛɚɤɥɚɠɚɧɚ ɿ ɬɨɦɚɬɚ ɜɢɞɿɥɟɧɨ ɱɨɬɢɪɢ ɩɟɪɫɩɟɤɬɢɜɧɿ ɥɿɧɿʀ ɛɚɤɥɚɠɚɧɚ ɿ ɩ’ɹɬɶ ɥɿɧɿɣ ɬɨɦɚɬɚ, ɳɨ ɩɟɪɟɜɢɳɭɸɬɶ ɤɨɧɬɪɨɥɶɧɿ
ɜɚɪɿɚɧɬɢ ɿ ɜɢɯɿɞɧɿ ɝɟɧɨɬɢɩɢ ɡɚ ɫɬɿɣɤɿɫɬɸ ɞɨ ɮɭɡɚɪɿɨɡɧɨɝɨ
ɜ’ɹɧɟɧɧɹ ɬɚ ɡɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɸ. ȼɢɫɧɨɜɤɢ. Ⱦɥɹ ɫɤɨɪɨɱɟɧɧɹ ɬɟɪɦɿɧɭ ɨɬɪɢɦɚɧɧɹ ɫɬɿɣɤɨɝɨ ɜɢɯɿɞɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɨɛʉɪɭɧɬɨɜɚɧɨ ɬɚ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɞɨɜɟɞɟɧɨ ɦɨɠɥɢɜɿɫɬɶ
ɿ ɟɮɟɤɬɢɜɧɿɫɬɶ ɛɿɨɬɟɯɧɨɥɨɝɿʀ ɩɪɢɫɤɨɪɟɧɨɝɨ ɫɬɜɨɪɟɧɧɹ ɿ
ɟɤɫɩɪɟɫ-ɨɰɿɧɸɜɚɧɧɹ ɫɬɿɣɤɢɯ ɞɨ Fusarium oxysporum ɤɥɿɬɢɧɧɢɯ ɥɿɧɿɣ ɛɚɤɥɚɠɚɧɚ ɿ ɬɨɦɚɬɚ.
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ɐɟɥɶ. Ɋɚɡɪɚɛɨɬɤɚ ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɨɰɟɧɤɢ
ɢ ɨɬɛɨɪɚ ɜ ɤɭɥɶɬɭɪɟ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɬɤɚɧɟɣ in vitro
ɮɨɪɦ ɛɚɤɥɚɠɚɧɚ ɢ ɬɨɦɚɬɚ, ɬɨɥɟɪɚɧɬɧɵɯ ɤ ɮɭɡɚɪɢɨɡɧɨɦɭ
ɭɜɹɞɚɧɢɸ. Ɇɟɬɨɞɵ. Ɉɩɵɬɵ ɩɪɨɜɨɞɢɥɢ ɩɨ ɨɛɳɟɩɪɢɧɹɬɵɦ ɛɢɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɂɫɩɨɥɶɡɨɜɚɥɢ ɪɚɡɥɢɱɧɵɣ ɩɨ
ɭɪɨɜɧɸ ɬɨɥɟɪɚɧɬɧɨɫɬɢ ɤ ɮɭɡɚɪɢɨɡɧɨɦɭ ɭɜɹɞɚɧɢɸ ɫɨɪɬɨɜɨɣ ɢ ɝɢɛɪɢɞɧɵɣ ɫɟɦɟɧɧɨɣ ɦɚɬɟɪɢɚɥ ɝɟɧɨɬɢɩɨɜ ɛɚɤɥɚɠɚɧɚ ɢ ɬɨɦɚɬɚ ɩɨɤɨɥɟɧɢɣ F1–F4. Ʉɥɟɬɨɱɧɭɸ ɫɟɥɟɤɰɢɸ
ɨɫɭɳɟɫɬɜɥɹɥɢ ɧɚ ɫɪɟɞɚɯ ɫ ɪɚɡɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɥɟɤɬɢɜɧɨɝɨ ɚɝɟɧɬɚ (20, 40 ɢ 60 % ɨɬ ɨɛɴɟɦɚ ɫɪɟɞɵ).
Ɋɟɡɭɥɶɬɚɬɵ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɫɟɥɟɤɬɢɜɧɵɯ ɫɪɟɞɚɯ
ɫ ɮɢɥɶɬɪɚɬɨɦ ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɠɢɞɤɨɫɬɢ (ɎɄɀ) ɧɚ ɷɬɚɩɟ
ɢɧɞɭɤɰɢɢ ɢ ɩɪɨɥɢɮɟɪɚɰɢɢ ɤɚɥɥɭɫɚ ɦɨɠɧɨ ɞɨɫɬɨɜɟɪɧɨ
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɬɶ ɨɛɪɚɡɰɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɪɨɜɧɟɦ ɢɯ
ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ. ɉɪɢ ɨɬɛɨɪɟ ɭɫɬɨɣɱɢɜɵɯ ɤɚɥɥɭɫɧɵɯ ɤɥɨɧɨɜ ɷɮɮɟɤɬɢɜɧɵɦɢ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ
ɎɄɀ F. oxysporum ɜ ɫɟɥɟɤɬɢɜɧɵɯ ɫɪɟɞɚɯ ɞɥɹ ɜɨɫɩɪɢɢɦɱɢɜɵɯ ɝɟɧɨɬɢɩɨɜ ɹɜɥɹɟɬɫɹ 20–30 %, ɞɥɹ ɫɪɟɞɧɟɭɫɬɨɣɱɢɜɵɯ ɢ ɭɫɬɨɣɱɢɜɵɯ ɨɛɪɚɡɰɨɜ í 40–50 % ɢ ɜɵɲɟ.
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɨɣ ɫɟɥɟɤɰɢɨɧɧɨɣ ɨɰɟɧɤɢ ɫɪɟɞɢ ɨɬɨɛɪɚɧɧɵɯ ɤɥɟɬɨɱɧɵɯ ɥɢɧɢɣ ɛɚɤɥɚɠɚɧɚ ɢ ɬɨɦɚɬɚ
ɜɵɞɟɥɟɧɵ ɱɟɬɵɪɟ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɥɢɧɢɢ ɛɚɤɥɚɠɚɧɚ ɢ
ɩɹɬɶ ɥɢɧɢɣ ɬɨɦɚɬɚ, ɩɪɟɜɵɲɚɸɳɢɟ ɤɨɧɬɪɨɥɶɧɵɟ ɜɚɪɢɚɧɬɵ ɢ ɢɫɯɨɞɧɵɟ ɝɟɧɨɬɢɩɵ ɩɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɮɭɡɚɪɢɨɡɧɨɦɭ ɭɜɹɞɚɧɢɸ ɢ ɩɨ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ. ȼɵɜɨɞɵ. Ⱦɥɹ
ɫɨɤɪɚɳɟɧɢɹ ɩɟɪɢɨɞɚ ɩɨɥɭɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɝɨ ɢɫɯɨɞɧɨɝɨ
ɦɚɬɟɪɢɚɥɚ ɨɛɨɫɧɨɜɚɧɚ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɞɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɭɫɤɨɪɟɧɧɨɝɨ
ɫɨɡɞɚɧɢɹ ɢ ɷɤɫɩɪɟɫɫ-ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɵɯ ɤ Fusarium
oxysporum ɤɥɟɬɨɱɧɵɯ ɥɢɧɢɣ ɛɚɤɥɚɠɚɧɚ ɢ ɬɨɦɚɬɚ.
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: in vitro, Fusarium, ɫɟɥɟɤɬɢɜɧɵɣ ɮɚɤɬɨɪ, ɮɢɥɶɬɪɚɬ ɤɭɥɶɬɭɪɚɥɶɧɨɣ ɠɢɞɤɨɫɬɢ, ɭɫɬɨɣɱɢɜɵɣ ɦɚɬɟɪɢɚɥ, ɫɟɥɟɤɰɢɹ.
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