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The effect of pre-sowing seed treatment with light in the red spectral region on the resistance of melon plants
(Cucumis melo) of the cultivar Kichkintoy to Fusarium wilt damage caused by Fusarium oxysporum f. sp. melonis
was investigated. The directly-opposite effects of red and far red light on the degree of plant damage by the patho-
gen, which was determined by the special symptoms of the disease on the leaves and stems of plants, were re-
vealed. When alternating seed treatment with red and far red light, the final effect was determined by the type of
irradiation that acted last. The results of photobiological testing made it possible to establish the participation of
the phytochrome system in the control of the resistance of melon plants of the cv. Kichkintoy to Fusarium wilt.
It is shown that there is a high positive correlation between the parameters of chlorophyll fluorescence induction
of leaves reflecting the functional activity of the photosynthetic apparatus and the degree of damage to plants
grown from non-irradiated seeds and seeds irradiated with red light. The results of the conducted studies establish
the possibility of effective regulation of the resistance of the melon cv. Kichkintoy to the defeat of F oxysporum
f. sp. melonis through photoactivation of the phytochrome system of seeds before sowing.
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INTRODUCTION

Among the various diseases of vegetable and melon
crops, a special place is occupied by Fusarium wilt,
which is caused by fungi of the Fusarium genus living in
the soil, on plant debris and seeds (Petkar, Ping, 2017).
Among these crops, melons (Cucumis melo L.) are
most susceptible to Fusarium wilt (Pan et al., 1996;
Trionfetti-Nisini et al., 2002; Egel, Martyn, 2007; Al-
varez, 2009; Matsumoto et al., 2011, Registeri et al.,
2012), while the most significant damage to this crop
Fusarium oxysporum f. sp. melonis inflicts on loamy and
clayey soils (Zuniga et al., 1997; Namiki et al., 1998;
Kurt et al., 2002; Elena, Pappas, 2006; Matsumoto,
2012), typical for Uzbekistan. Such soils are easily col-
onized by the pathogen due to the presence in them of
the remains of the stems and roots of agricultural plants
grown in crop rotation, and favorably influencing the
increase of these resistant pathogenic populations
(Banihashemi, Dezeeuw, 1975; Gordon et al., 1989;
Zuniga et al., 1997; Martyn, 2014). This fungal disease
manifests itself at different stages of plant vegetation,
especially during active growth, the appearance of the
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first leaves and fruit formation, which leads to wilting
of the leaves and, in most cases, to the death of plants.
Ultimately, this leads to extremely high yield losses and
a decrease in its quality.

With modern technologies of melon cultivation, as
well as many agricultural crops, it is necessary to carry
out certain preventive measures aimed at increasing the
resistance of plants to Fusarium wilt. At the same time,
various methods of seed etching and spraying crops
with pesticides are used (Jahanshir, Dzhalilov, 2010).
However, these methods of control are not environ-
mentally safe, therefore, the development of less toxic
plant protective is required (Maksimov et al., 2015). In
addition, as noted in the work by Novikova (2005),
plant protection through the use of chemicals and min-
eral fertilizers leads to the formation of resistant races
of pathogens, depletion of the quantitative and qualita-
tive composition of natural microbiocenoses and accu-
mulation of toxic residues in the environment. In this
regard, an alternative to chemical methods of plant
protection, is the use of biological products based on
live cultures of microorganisms to regulate the popula-
tion density of phytopathogenic microorganisms and
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phytosanitary optimization of agroecosystems (No-
vikova, 2005; Egel, Martyn, 2007; Baysal, Calskan,
2008; Matsumoto, 2012; Registeri et al., 2012; Okung-
bowa, Shittu, 2012; Maksimov et al., 2015; Alekseeva,
Smetanina, 2019; Miller et al., 2020; Rao et al., 2021).
Despite the significant progress made in this direction,
it is necessary to take into account the complexity of
these methods and their relatively high cost.

At the same time, the regulatory role of biologically
active red light in the processes of plant morphogenesis
of various agricultural crops is known (Butler et al.,
1959; Volotovsky, 1992; Casal, Sanchez, 1998; Legris
et al., 2019). The stimulating effect of red light is based
on the photoinduced transition of phytochrome from
inactive P, to active Ry form (Rockwell et al., 2006;
Szurmant et al., 2007; Kreslavski et al., 2009; Chen,
Chory, 2011; Sineshchekov, 2013; Galvao, Fankhauser,
2015). It is the direct (P, — Ry;) and reverse (R; — R,)
photoconversion of the photopigment that allow the
plant to respond to the quality, intensity, and duration
of illumination by changing the growth and shaping
processes, which are commonly called photomorpho-
genesis (Quail, 2007; Pham et al., 2018; Wu et al.,
2019). The role of the photoreceptor in the control of
plant resistance to adverse environmental factors
(Kuznetsov et al., 1986; Mathews et al., 2006; Kreslavsky,
2010), including pathogenic microorganisms (Hore-
mans et al., 1984; Akhmedzhanov et al., 1992, 2014;
Mavlonova, 2011), has been shown. Irradiation of
seeds with a helium-neon laser, along with a stimulat-
ing effect, already at an early stage of ontogenesis in-
duces an increase in the general nonspecific resistance
of cucumber plants to root rot and sunflower to Fusar-
ium wilt (Koreneva, 1996). In these studies on the
seeds of a number of agricultural crops, the role of phy-
tochrome as the main regulator of most physiological
processes in plants has been studied. Similar data on
the regulatory role of phytochrome in the control of
morpho-physiological processes in melon, including
resistance to biotic environmental factors, are not
available in the literature. In this regard, the purpose of
this study was to determine the effect of seed irradia-
tion with light in the red region of the spectrum on the
resistance of melon plants to the causative agent of
Fusarium wilt. Establishing patterns in plant responses
to seed irradiation with red (A,,,, 660 nm) and far red
(Amax 730 nm) light will reveal the presence or absence
of phytochrome control of the disease resistance of this
crop, and will also create prerequisites for the develop-
ment of an environmentally friendly, highly effective
method for increasing melon resistance to Fusarium
wilt injury.

MATERIALS AND METHODS
Melon seeds of the cv. Kichkintoy were sown in

sterilized garden soil in plastic trays, where they germi-
nated at a temperature of 26—30°C. The seedlings were
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grown to the stage of plants with a fully developed first
true leaf (Egel, Martyn, 2007).

Inoculation was performed using the root immer-
sion method (Matsumoto et al., 2011). A culture of the
fungus Fusarium oxysporum f. sp. melonis from the col-
lection of the laboratory of mycology and algology of
the Institute of Botany of the Academy of Sciences of
the Republic of Uzbekistan was cultivated in 100 ml of
potato dextrose broth (PDB) in 300 ml flasks on a ro-
tating shaker (about 120 rpm) for one week at 25°C. Af-
ter cultivation, the conidia suspension was filtered
through a two-layer gauze. The concentration of co-
nidia was determined using a Goryaev chamber, and
then adjusted to the appropriate density by dilution
with sterile distilled water. For artificial inoculation,
seedlings were extracted from sterilized soil, the roots
were washed in tap water, and then immersed in a co-
nidial suspension (107 spores/ml) for 15 s. Inoculated
seedlings were transferred to sterilized garden soil in
new plastic pots and grown in a growing chamber at a
temperature of 23°C (photoperiod of 16 h).

The resistance of melon plants to the pathogen was
evaluated 21 days after inoculation according to the 0—
3 severity scale of the disease (0 means no symptoms,
1 — small leaf lesions, 2 — severely affected leaves, 3 —
plant death) according to Matsumoto et al. (2012). Re-
sistance was assessed on 20 plants in each variant. The
results were expressed as averages and standard errors.

Irradiation of seeds with red light (RL) was carried
out with an illuminator made on the basis of red LEDs
(radiation maximum is 660 nm, 1000 Lux). Far red
light (FRL) was obtained using a KS-19 light filter in-
stalled between the sample and the light source.

Determination of the functional activity of the pho-
tosynthetic apparatus of assimilating tissues of melon
was carried out by the method of chlorophyll fluores-
cence induction (ICF). The ICF of leaves of control
(uninfected) and infected plants was measured on days
5, 10, 15, and 20 after infection with the causative agent
of Fusarium wilt using a portable fluorimeter
(Akhmedzhanov et al., 2013): light source is LED,
450—470 nm, receiver is P-I-N photodiode; recording
time of fluorescence kinetics up to 10 min with a reso-
lution of 0.01 s. In this case, the following ratio of pa-
rameters of the induction curve of leaf fluorescence
was used: (Fm — Ft)/Ft. The degree of reduction in the
intensity of chlorophyll fluorescence, characterizing
the integral activity of the photosynthetic apparatus,
where Fm is the maximum value of fluorescence in-
duction, Ft is the stationary value of fluorescence after
light adaptation of the plant leaf (Lichtenthaler, 1992;
Korneev, 2002; Posudin et al., 2010; Romanov et al.,
2010). The fluorescence spectra of the leaves were
measured on a LIDAR setup (Agishev et al., 2002), the
main element base of which is a helium-neon laser
emitter, the exciting light wavelength is 632 nm, the ra-
diation power is 100 mW, and the light beam diameter
is 1 cm — telescope of the Newton system with a work-
ing mirror diameter of 110 mm. Spectral selection of
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Fig. 1. The degree of damage to melon plants of the cv. Kichkintoy by Fusarium oxysporum f. sp. melonis in accordance with the se-
verity scale of the disease 0—3 (0 means no symptoms, 1 — small damage on the leaves, 2 — severely affected leaves, 3 — death of the

plant).

the signal was carried out using the diffraction grating
of the MUM monochromator. The laser operation
mode, the scanning of the monochromator over the
spectrum, and the output of the results to the display
are programmatically set. The intensity ratio I¢go/173, of
the LICF spectra were used as parameters characteriz-
ing changes in the fluorescence spectra. LICF mea-
surements were carried out on the 3—4 leaves of the
middle tier in 6—10 plants. The results were processed
by methods of mathematical statistics according to Do-
spekhov (1985).

RESULTS

A characteristic feature of the phytochrome system
is the direct opposite effect of RL and FRL on pho-
topigment activity: during direct photoconversion, RL
leads to the formation of the active Py, form of phyto-
chrome, while FRL, on the contrary, returns it to the
inactive P, form as a result of reverse photoconversion
(Volotovsky, 1992; Rockwell et al., 2006; Sineshchekov
2013; Wu et al., 2019). In accordance with this, in order
to establish the existence of photochrome control of
physiological processes in plants, the method of pho-
tobiological testing is used, which consists in fixing the
responses of plants to irradiation of RL and FRL, as
well as their alternating action. With a combination ef-

fect, the latter type of exposure determines the nature of
the physiological response (Butler et al., 1959; Kuznetsov
et al., 1986; Volotovsky, 1992).

Infection of melon with Fusarium most often mani-
fests itself after the formation of the first true leaves,
which leads to the appearance of special signs of wilt
disease of plant leaves. The leaves of sick melons lose
turgor, lighten, become covered with gray spots and
fade quickly. Fig. 1 shows the distribution of leaves into
4 groups in accordance with the degree of damage to
melon plants of the cv. Kichkintoy by phytopathogen.

The results of studies of the effect of pre-sowing
treatment of seeds with light in the red region of the
spectrum (RL, FRL, RL + FRL, FRL + RL) on me-
lon resistance to Fusarium wilt, which was evaluated by
the method of Matsumoto et al. (2012) according to the
characteristic symptoms of the disease at 21 days post
inoculation (dpi) are presented in the Table 1.

The data obtained showed a relatively low degree of
resistance of melon plants to pathogen infection (var.
No. 3), which is expressed in a high percentage of
plants with symptoms of wilt damage: with minor leaf
damage (group 1—17% of plants), with severely affec-
ted leaves (group 2—19% of plants) and death of plants
(group 3—11% of plants). Irradiation of seeds with RL
before sowing (var. no 4) has an almost complete pro-
tective effect against infection, while the percentage of

Table 1. The effect of artificial infection with the Fusarium oxysporum f. sp. melonis on the distribution (in %) of melon plants
of the cv. Kichkintoy in accordance with the severity scale of the disease as a result of various options for pre-sowing seed treat-

ment with light in the red region of the spectrum

Scale of severity of the disease
Option no Option

0 1 2 3
1 Control 99 1 - -
2 RL 100 — — —
3 Infection 53 17 19 11
4 RL + Infection 94 5 1 —
5 FRL + Infection 45 18 21 16
6 RL + FRL + Infection 47 13 32 8
7 FRL + RL + Infection 98 1 1 —

Note. 1—7 — experience options: 1 — control (uninfected plants); 2 — seeds treated with RL, plants not infected; 3 — infected plants; 4 — seeds
treated with RL, plants infected; 5 — seeds treated with FRL, plants infected; 6 — seeds treated with RL + FRL, plants infected; 7 — seeds

treated with FRL + RL, plants infected.
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Fig. 2. The effect of pre-sowing treatment of seeds with red,
far red light or their combined effect on the number of in-
fected with the causative agent of Fusarium wilt melon
plants of the cv. Kichkintoy with a characteristic change in
the color of the vascular system, in % of their total number.
1—-7 — experience options: 1 — control (uninfected plants);
2 —seeds treated with RL, plants not infected; 3 — seeds not
treated with RL, plants infected; 4 — seeds treated with RL,
plants infected; 5 — seeds treated with FRL, plants infected;
6 — seeds treated with RL + FRL, plants infected; 7 — seeds
treated with FRL + RL, plants infected.

plants belonging to group 1 decreases by more than 3
times, and group 2 accounts for only 1 percent of all
plants used in the experiment.

A completely different picture is observed in variant
no 5 with pre-sowing treatment of seeds with FRL,
where a significant, compared with the control variant,
drop in the percentage of plants in group 0 and their in-
crease in the 3-lethal group is recorded. This indicates
a directly opposite effect of RL and FRL on the wilt re-
sistance of melon plants. This is supported by the data
on the distribution of plants by disease severity groups
in variant no 6 with seed treatment with FRL after RL
irradiation, which is very close to the variants with in-
fection of plants without seed irradiation (no 3) and
with their pre-treatment with FRL (no 5). In addition,
photostimulation of seeds by RL cancels the inhibitory
effect of FRL (var. no 7), which leads to almost com-
plete resistance of plants to infection. The obtained da-
ta testify to the stimulating effect of RL on melon wilt
resistance. On the contrary, FRL lowers the effective-
ness of the defense system, compared to plants ob-
tained from seeds untreated with light. Thus, the di-
rectly-opposite effects of pre-treatment of seeds with
RL and FRL and the cancellation of the effects of one
type of irradiation by another indicates the participa-
tion of phytochrome in the regulation of melon resis-
tance to Fusarium wilt.

Another diagnostic symptom of Fusarium wilt in
plants of the Cucurbitaceae family is a discoloration of
the vascular system, which can be easily observed on a
longitudinal or transverse section of roots or stems
(Egel, Martyn, 2007). In this regard, the presence of a
change in the color of the xylem at 21 dpi was investi-
gated, depending on the pre-sowing treatment of seeds
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with RL, FRL, or their combined effect. The results of
these experiments are presented in Fig. 2.

The data obtained showed that infection of plants
(var. no 3) leads to a change in the color of the xylem,
which acquires a brown-withered hue in 63% of plants.
Photo stimulation of seeds by RL before sowing has a
protective effect against infection, which is expressed
in a sharp 8-fold decrease in the number of plants with
a changed color of the vascular system. On the con-
trary, FRL, both by itself (var. no 5) and after RL (var.
no 6), has an inhibitory effect on the protective reac-
tions of infected plants against wilt, the number of
which with signs of damage increases markedly.
Whereas the treatment of seeds with RL after FRL (var.
no 7) cancels its inhibitory effect on the ability of in-
fected plants to resist infection. At the same time, the
minimum number of plants is fixed, on the sections of
which a brown-brown color of the xylem is detected.
Thus, the presented data indicate directly opposite ef-
fects of RL and FRL on the ability of melon plants to
resist the causative agent of Fusarium wilt. Cancella-
tion of the action of red light by far red and, conversely,
far red by red light, allows us to state that the melon sys-
tem protective against Fusarium infection is controlled
by the phytochrome system. At the same time, these
data indicate the possibility of regulation of melon re-
sistance to the pathogen by pre-sowing stimulation of
seeds with RL.

To confirm this assumption, we studied the effect of
pre-sowing seed treatment with RL on the functional
state of the photosynthetic apparatus (PSA) of melon
plants under the influence of Fusarium wilt. The expe-
diency of these studies is determined by the fact that
the activity of PSA is a reliable indicator of the physio-
logical state of plants, both under normal growing con-
ditions and under the influence of adverse environ-
mental factors (Voronkov et al., 1976; Pikulenko,
Bulychev, 2007; Kreslavsky, 2010; Akinshina et al.,
2016). An effective way to study the activity of the pho-
tosynthetic apparatus of plants is the method of induc-
tion of chlorophyll fluorescence (ICF) (Kshirsagar
etal., 2001; Mandal et al., 2009; Ptushenko et al.,
2014; Babar et al., 2018), since chlorophyll, located in
photosynthetic membranes, serves as a kind of natural
sensor of the state of algal and higher plant cells under
changing environmental conditions (Veselovsky, Ve-
selova, 1990; Korneev, 2002). Fig. 3 shows the results
of a comparative assessment of the effect of photostim-
ulation of seeds with RL on the parameters of the kinetic
curves of ICF of the leaves of melon plants infected
with the causative agent of Fusarium wilt. To evaluate
and compare kinetic curves, we used the value (Fm —
Ft)/Fm, where Fm is the amplitude of the ICF maxi-
mum, Ft is the amplitude of the stationary level.

An analysis of the induction curves showed that the
value of the ratio (Fm — Ft)/Fm for the kinetics at a
wavelength of 690 nm sharply decreases by the 10th day
after infection and, starting from the 15th day after in-
fection, becomes more than 2 times lower compared to
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Fig. 3. Change in the characteristics of the induction curves of chlorophyll fluorescence (Fm — Ft)/Fm depending on the period of
infection of melon plants of the cv. Kichkintoy by the causative agent of Fusarium wilt. A — at a wavelength of 690 nm, B — at a wave-
length of 730 nm: a — control (plants were not infected); b — seeds were irradiated with RL before sowing; ¢ — seeds were not irradi-
ated with RL before sowing, plants were infected with a pathogen; d — seeds were irradiated with RL before sowing, plants were in-
fected with a pathogen. The confidence interval of the mean values was at least 95% (P < 0.05).

the control (Fig. 3, a). The same ratio for the kinetics
at a wavelength of 730 nm already at the first stages of
plant damage decreases by 20%, and on days 10, 15 and
20, the decrease in the value of the parameter (Fm — Ft)/Fm
reaches 69, 77 and 80%, respectively (Fig. 3, b). The
photoconversion of phytochrome into the active Pfr
form in seeds as a result of their pre-sowing treatment
with RL has a protective effect against the negative in-
fluence of infection on the PSA activity of plants af-
fected by wilt. So, in this case, the decrease in the ratio
of the measured parameter of the FSA does not exceed
5 percent for both the IFC kinetics at 730 nm and the
kinetics at 690 nm.

The revealed changes in the parameters of the ki-
netic curves of the ICF of the leaves of plants affected
by the pathogen may be associated with a violation of
the interaction of two pigment photosystems (PSI and
PSII) and energy migration between them. Violations
of this kind should be reflected in the characteristics of
the ICF spectra of the leaves of healthy and diseased
plants. In this regard, to confirm the above results, in-
dicating the protective effect of RL on the photosyn-
thetic activity of leaves, we studied the spectral charac-
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teristics of the ICF of infected plants grown from pho-
tostimulated and non-irradiated seeds.

Changes in the fluorescence spectra were con-
trolled with respect to the intensity ratio Ig9q/I53,. The
results averaged for each group of plants (Fig. 4) show
that during the entire period of measurement of fluo-
rescence spectra (from 5 to 20 days after infection), the
value of the ratio lgyy/l;3, for control (uninfected)
plants remained approximately at the same level, varies
slightly within the measurement error. At the same time,
already at the 5 dpi of melon seedlings, the ratio
Ig90/173¢ increases by 42%, at the 10 dpi this trend will
continue and at the 15—20 dpi the increase in the value
of the measured ICF parameter reaches a 3-fold value
relative to the control. Pre-sowing treatment of seeds
with RL almost completely prevents the negative im-
pact of the infection on the value of parameter Ig90/153
throughout the entire period of measurement of ICF
spectra. At the same time, the greatest difference in the
value of the measured fluorescence spectra of the
leaves of control (uninfected) and pathogen-infected
plants grown from seeds photostimulated by RL does
not exceed 4—5%.

2023
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Fig. 4. Changes in the spectral characteristics of laser-induced chlorophyll fluorescence (Ig9(/173) depending on the period of infec-
tion of melon plants of the cv. Kichkintoy by the causative agent of Fusarium wilt: a — control (plants were not infected); b — seeds
were irradiated with RL before sowing; ¢ — seeds were not irradiated with RL before sowing, plants were infected with a pathogen;
d — seeds were irradiated with RL before sowing, plants were infected with a pathogen. The confidence interval of the mean values

was at least 95% (P < 0.05).

An increase in the fluorescence intensity at 690 nm
can be associated with damage to the electron transport
chain (ETC) between PS I and PS II by the fungal me-
tabolites embedded in membranes, which leads to the
waste of the energy of excited molecules for lumines-
cence. Thus, the retention of the Ig,/1;3, ratio in the
fluorescence spectra of the leaves of infected plants as
aresult of RL irradiation of seed indicates its protective
effect, which prevents the disruption of ETC PSA ac-
tivity due to the negative influence of phytopathogen
metabolites.

Comparison of the experimental data on the effect
of RL on the degree of infection of melon, which was
controlled by the characteristic symptoms of the dis-
ease of artificially infected plants, and the IFC param-
eters showed the presence of certain dependencies be-
tween them. Thus, the calculation of the Pearson cor-
relation coefficient (rp) between the change in the total
number of plants affected by causative agent of Fusar-
ium wilt and the value of the parameter (Fm — Ft) / Fm
of the ICF of their leaves as a result of pre-sowing seed
treatment with RL allowed us to establish the value
rp = 0.87 with an average error of the correlation coef-
ficient mr = 0.072. Thus, a high positive correlation
was revealed between the compared indicators of resis-
tance of the melon cv. Kichkintoy to the causative
agent of Fusarium wilt: photostimulation of seeds al-
most completely prevents the manifestation of various
symptoms of Fusarium wilt in plants and a decrease in
the values of the ICF parameters of leaves, reflecting
the activity of FSA.

DISCUSSION

The results of our studies, which testify to the spe-
cific protective action of RL against Fusarium wilt, are
consistent with the data of a number of authors on the
role of the phytochrome system in the regulation of
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plant resistance to pathogens (Horemans et al., 1984;
Koreneva, 1996; Mavlonova, 2012). Evidence of the
specificity of the effects of RL is the opposite direction
of action of RL and FRL on the number and degree of
damage to melon plants of the cv. Kichkintoy by the
pathogen: in contrast to the pre-treatment of seeds
with RL, which activates the phytochrome system,
seed treatment with FRL, leading to the reverse photo-
conversion of phytochrome from active Py, to inactive
P.-form, did not affect the resistance of infected plants
compared to the control. It is known that the Py-form
of phytochrome is a factor that induces the activity of a
number of genes responsible for various physiological
processes and plant resistance to adverse environmen-
tal factors (Quail, 2006). This fact may indicate that
the irradiation of seeds with RL through a cascade of
phytochrome-dependent reactions contributes to an
increase in the integral resistance of melon to infection
of plants with the fungus F oxysporum f. sp. melonis,
which was effectively recorded by the methods of phy-
topathological control and ICF.

Indeed, many researchers (Pavlovskaya et al., 1973;
Rubin et al., 1974; Kshirsagar et al., 2001; Martinez-
Ferri et al., 2016; Akinshina et al., 2016; Babar et al.,
2018) note a significant decrease in the photosynthetic
activity of plants when affected by phytopathogenic or-
ganisms, which may be associated with a decrease in
the content of photosynthetic pigments, a violation of
the outflow of photosynthesis products due to PSA
damage. At the same time, disturbances in PSA activity
are effectively recorded by the ICF method, the pa-
rameters of which vary depending on the degree of
plant damage (Voronkov et al., 1976; Avazkhodzhaev
et al., 1995; Kshirsagar et al., 2001; Pascual et al., 2010;
Aleynikov, Mineev, 2019; Cristhian et al., 2019).

The results of various studies have shown that the
disorganizing effect of the pathogenic fungus £ oxyspo-
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rum in plants is manifested in the suppression of the
synthesis of photosynthetic pigments and the function-
al activity of PSII of chloroplast membranes as well as
in a change in the nature of the redistribution of ab-
sorbed light energy, which leads to a decrease in the in-
tensity of photochemical conversion (qP) and an in-
crease in non-photochemical quenching (qIN) of chlo-
rophyll fluorescence (Kabashnikova, 2014; Abramchik
et al., 2019; Cristhian et al., 2019). The change in the
spectral-kinetic parameters of the fluorescence of
leaves of pathogen-infected melon plants of the cv.
Kichkintoy can also be explained by a sharp decrease in
the effective quantum yield of photochemical energy
conversion in the reaction centers of PS II and an in-
crease in heat dissipation. Pre-sowing treatment of
seeds with RL promotes the formation of adaptive
properties of the photosynthetic apparatus in infected
leaves of the melon cv. Kichkintoy, which prevents the
inhibition of PS II reaction centers and the develop-
ment of non-radiative energy losses. Taking into ac-
count the results of the correlation analysis given
above, the data of the fluorescent analysis of the func-
tional state of PSA indicate the protective role of RL in
the resistance of melon to infection with the phyto-
pathogenic fungus F oxysporum f. sp. melonis.

Thus, the results of the studies made it possible to
establish the regulatory role of the phytochrome system
in the control of the resistance of melon plants of the
cv. Kichkintoy to the causative agent of Fusarium wilt,
the fungus F oxysporum f. sp. melonis. At the same
time, it was shown that an effective way to increase the
resistance of the melon cv. Kichkintoy to the negative
impact of the phytopathogen is pre-sowing seed treat-
ment with biologically active red light.
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HccnenoBaHo BIUSTHUE TIPEATIOCEBHON 06pabOTKM CEMSTH CBETOM KPAaCHOM 00J1aCTH CIIEKTpa Ha YCTOMYMBOCTD
pactenuit nbiHu (Cucumis melo) coptra KWIKMHTOM K TOpakeHUI0 (py3aprO3HBIM BUJITOM, BbI3bIBAEMOMY (DU -
TOIIATOTe€HHBIM ITpuboM Fusarium oxysporum f. sp. melonis. BeisiBiieHa pa3HOHAIIpaBIEeHHOCTh 3P eKTOB Kpac-
HOTO U TaJIbHEr0 KpaCHOTO CBETa Ha CTEIeHb IMOpaXkeHUsI pACTEHU I MaTOreHOM, KOTOPYIO ONpeeIsIv 110 Xa-
pPaKTepHBIM CUMIITOMaM OOJIE3HW Ha JIMCThIX M CTeOssiX pacteHuit. [Ipu yepenoBaHuM oO6pabOTKM CeMsTH
KpPaCHBIM U JaJbHUM KPaCHBIM CBETOM KOHEUYHBII 3(deKT ornpenesijics TeM BUAOM OOJIyYeHUs, KOTOPHIi
NMeCTBOBAJI TTOCAeTHUM. Pe3yabTaThl (hOTOOMOIOrMIECKOro TECTUPOBAHMS TTO3BOJIMIN YCTAHOBUTD yUacTHe
GUTOXPOMHOI CUCTEMBI B KOHTPOJIE YCTOMYMBOCTU pacTeHUi AbIHU copTa KUYKMHTOI K (hy3apro3HOMY
BUATY. [loKa3zaHO HaJIMUKME BBICOKOM TTOJIOXUTEIBHON KOPPEISIINY MEXIY TTapaMeTpaMyu WHAYKINU DIryo-
pecleHIU XxJIopodusuia JUCTHEB, OTPaXKAIOIIUX (PYHKIIMOHAIBHYIO aKTUBHOCTb (DOTOCUHTETUYECKOTO ara-
para, ¥ CTeNeHbIO TTOpaXkeHUsT paCTeHUI, BBIPAIIICHHBIX M3 HEOOIYYeHHBIX M OOJIYIeHHBIX KPACHBIM CBETOM
ceMsH. Pe3yabTaThl MpOBEIeHHBIX MCCIIeIOBAaHWI YCTAHABIMBAIOT BO3MOXHOCTb 3((MEKTUBHOMN perysiunu
YCTOMYMBOCTU ObIHU copTa KMIKMHTOM K mopaxkeHuto rpubdom F oxysporum f. sp. melonis mocpenctBoM ¢poTo-
akTUBalUUU (GPUTOXPOMHOM CUCTEMBI CEMSIH TIepe/l TIOCEBOM.
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