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Abstract: Fusarium and Verticillium are some of the most harmful pathogens affecting
yield and product quality. Species of the genus Fusarium Lk. cause seed damage from the
moment of sowing, root rot at the pre-emergence stage, and also cause root rot of
seedlings first and then of cotton seedlings (Elsalam et al., 2007).

The harmfulness of seed and seedling damage is aggravated by the fact that within 30
days from the date of emergence of seedlings, 80% of the future harvest is laid.

The purpose of research is to study of phenotypic characteristics, generative structures
and pathogenicity of spp.Fusarium to shoots of varieties and cotton lines in various
regions of Uzbekistan.

In the process of phytopathological examination of cotton crops in selected districts and
farms in Tashkent, Bukhara, Kashkhadarya and Surkhandarya regions of Uzbekistan, 109
samples of infected plants were collected from which pure cultures of fungi spp. Fusarium.

As a result of the research, the morphological signs of the Fusarium Lk species were
studied: F. solani, F. oxysporum, F. oxysporum f. sp. vasinfectum, F. equiseti, F. verticillioides,
F.proliferatum, F. fujikuroi, F. sporotrihioides. The pathogenicity of certain types of
collection cultures of Fusarium Lk was determined to varieties and promising cotton lines
in laboratory and field conditions. Selected crops are used for screening in the creation of
highly resistant hybrid combinations and new cotton varieties.
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INTRODUCTION
Cotton - one of the most labor-

intensive and profitable crops -
grown in more than 80 countries
around the world. Cotton culture,
as evidenced by archaeological
exploration in Central Asia, existed
as early as the 6th century BC.
(Nadykta & Ismailov et al., 2004).

One of the most common
pathogens affecting cotton is a species
of the genus Fusarium Lk. (King and
Presley 1942; Hillocks, 1992). Genus
Fusarium Lk. - extensive biologically
heterogeneous set of fungi among
which are obligate and optional
parasites, as well as saprotrophs.
There are practically no cultures in
nature that are not affected by this
pathogen (Gagkayeva, 1998). Genus
Fusarium Lk. currently contains
more than 100 species and the most
common are: F. solani, F. equiseti,
F. culmorum, F. oxysporum and F.
chlamydosporum (Nelson et al.,
1994).

The use of chemical pesticides in
combating diseases is ecologically
related and contributes to the
development of pathogen resistance
(Fernando et al., 2006). The loss of
cotton shoots is one of the main
problems of modern world cotton
growing. (Hillocks, 1992; Kirkpatrick
et al .; Rothrock et al., 2012).

As can be seen from the results
of the research, many species of
Fusarium Lk. pathogens to cotton
shoots. Considering that at the
beginning of shoots up to 80% of
the crop of raw cotton is formed,
its considerably yield losses are
possible. So, in the United States,

the assessment of losses from
germination of shoots, for the
period 1991-2000accounted for 27%
of losses in cotton fiber with
universal use of fungicides during
seed treatment (DeVay, 2001).

In the state of Alabama, up to
6% is annually lost, which in
monetary terms amounts to
10,282,200 $  (Palmateer &
Morgan-Jones, 2000). In Missouri,
cotton seedlings were damaged in
1989 and 1997 yy. caused significant
crop losses, the harmfulness was
such as the pathocomplex affecting
cotton during the past 20 years,
while Fusarium species turned out
to be significantly more than 50%
than in samples from all areas in
the pathocomplex of pathogens
(Wrather et al., 2002).

According to researchers Manju
rani, j. S. Rana, et al. (2013), in
Northern India, the prevalence of
cotton seedlings causes a percentage
loss of 5-10% of the crop, and in
Europe and the USA, losses are
more than 24%.

One of the most common and
most pathogens of the main complex
of germination in cotton growing
regions of the world are species of
the genus Fusarium. In Pakistan
(Diseases of Cotton & their
control), Brazil (Pizzinatto, et al.,
1991), throughout the US (Rothrock
et al., 2012), in the states of
Arkansas, Louisiana, Georgia,
Minnesota, North Carolina (Steve
Koenning ), the state of Texas
(Allen, 2001; DeVay, 2001), the
state of Missouri, where Fusarium
species are found on seedlings from
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all areas collected in 1997 and 1998.
(Wrather et al., 2002). In Upper
Egypt, where cotton root rot is one
of the most harmful diseases. The
pathocomplex affecting cotton shoots
in 11 districts in the Assiut region
of Egypt included 3 species of F.
solani, F. moniliforme and F.
oxysporum. (Abdelmagid et al.,
2013) There is in the world literature
information about the defeat of
seedlings in Nigeria, caused by
spp.Fusarium. (Adeoti, 1990; Adeoti
et al. 1992).

As a result of the pathogenic effect
of spp. Fusarium on cotton plants
during its growing season, the yield
losses of raw cotton in certain areas
of the Republic of Uzbekistan are
significantly high (Egamberdiev et
al., 2013). In a number of districts
of the Bukhara region of Uzbekistan,
over the past few years, an alarming
phytosanitary situation has arisen
related to the defeat of the Fusarious
wilt of cotton, as in some where the
crops are observed, seedling
emergence reaches 40-50%, and
before opening the first boxes, the
attack reaches 71% (Hasanov ,
2017).

According to the monitoring
studies of 2015 - 2016, in two areas
in the south of the Republic of
Surkhandarya and Kashkhadarya
areas, species of diseases of the
Fusarium genus were identified in
the pathocomplex of diseases of
cotton seedlings (Egamberdiev et
al., 2013).

In plant protection against
disease, cultivating resistant varieties
is most effective. The selection

process of creating varieties is long
and does not always keep pace with
the adaptive variability of various
phytopathogens. Defensive measures
to combat the disease require early
diagnosis and detection of pathogens
on the plant, in the soil or in water.

MATERIALS AND METHODS
The research was conducted in

the framework of the project A-KÕ-
2019-15 funded by the Ministry of
Innovation Development of the
Republic of Uzbekistan.

The materials for the research
were samples of plants of cotton
G.hirsutum L. of  varieties Sultan,
Namangan - 77, Bukhara - 6,
Bukhara - 8, Omad, C-6524, C-
4727, and cultures of the monospore
isolates of the genus Fusarium Lk.,
Isolated from the collected samples
plants.

Mycological examination of
samples was carried out according
to the method of B. Khasanov and
Glukhova L.A. (1992).
Macromorphological signs of fungi
of the genus Fusarium Link. were
evaluated on potato - glucose /
dextrose agar (KDA) with the
addition of antibiotics: 0.3 g / l of
streptomycin sulfate and 600 mg / l.
c h l o r a m p h e n i c o l ,
micromorphological - on the
environment of Nirenberg (1990),
(Synthetic Nutrient Agar, SNA)
(Nirenberg, 1990).

The color of the pigments
secreted by the isolates was studied
on a medium with the addition of
1.0 g/l Asparagine on the
Bondartsev AS scale, 1954.
(Bondartsev, 1954). Leaf-piece Agar
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(Clove-leaf agar, GLA) (Fisher et
al., 1982) was used to obtain more
uniform in size and shape of
macroconidia.

The study of the pathogenicity of
F.solani (FS) and F.equiseti (FE)
fungi was carried out using 6 FS
strains: No. 319, 519, 520 and FE:
No. 28, 139, 378 with molecular
genetic characteristics (from the
collection of phytopathogens of the
Institute of Genetics and
experimental plant biology of the
Academy of Sciences of Uzbekistan).
The level of pathogenicity of the
isolates was measured according to
the protocol of seed root inoculation
in a conidial suspension with a titer
of 1 x 106 conidia / ml for each strain
separately on a four-point scale (1 -
non-pathogenic, 2 - slightly
pathogenic, 3 - medium pathogenic,
and 4 - strongly pathogenic) (Ulloa
et al., 2006).

Field studies were conducted in
2012-2014. on the fields of the
CBSPARI in the Tashkent region,
laboratory - in the Center for
Genomics and Bioinformatics,
Academy of Sciences of Uzbekistan
in 2013 according to Mauricio Uolla
methods, (2006) (Ulloa et al., 2006).

RESULTS AND DISCUSSION
During phytopathological

examination of cotton crops, mainly
in the seedling stage, in farms of
certain areas of Bukhara, Tashkent,
Surkhandarya and Kashkhadarya
regions, pathogens of the Fusarium
species present in the pathocomplex
of pathogens of diseases were
isolated from the collected samples
of sick plants.

Of the 4 areas of the Bukhara
region in the period 2009-2012
years, 42 isolates of fungi from the
genus Fusarium were isolated from
soil, seeds and various parts of plants
during the cotton growing season,
mainly in the seedling stage. It was
established that 100% mortality of
cotton seedlings of the Bukhara-6
variety in individual farms in 2011
caused the pathogen F.solani.

In 3 districts of the Tashkent
region from cotton plants in the
period 2012 - 2014 38 isolates of
fungi from the genus Fusarium were
isolated, mainly in the seedling
stage: F.sporotrichioides F.fujikuroi,
F.solani, F. oxysporum f.sp.
vasinfectum, F.oxysporum,
F.verticillioides (F.moniliforme),
F.proliferatum.

In the process of monitoring
cotton crops in 2015 - 2016 in two
regions in the south of the Republic
of Surkhandarya, isolated 29 isolates
of the genus Fusarium Lk.,
represented by the species
F.oxysporum, F.solani,
F.verticillioides, F.proliferatum, F
equiseti.

In field experiments 2012 - 2014
in CBSPARI in the Tashkent region
of Uzbekistan, with artificial
infection of plant seedlings with a
suspension of the culture of the
fungus F.fujikuroi, collection strains
502 and 509, turned out to be highly
pathogenic to the production
varieties "Namangan-77" and "C-
4727", to the variety "C-6524" strain
509 showed high pathogenicity,
strain 502 showed medium
pathogenicity. Both strains showed
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medium pathogenic effect on the
Omad variety. The collection strain
404 of the fungus F.sporotrichioides
showed high pathogenicity to cotton
varieties "Namangan-77", "Omad",
"C-4727", "C-6524".

The high incidence of the
F.equiseti fungus, up to 90%, and
its virulence to cotton G.hirsutum
L., slightly inferior to the indicated
signs of F. solani in Nigeria in 1992
and 1993, presents data in the B.
Chimbekujwo study (2000 ). The
article noted that the high
pathogenicity of these varieties in
cotton seedlings is consistent with
the work of Johnson L.F. et al. (1978),
Klich M. (1986), and Solymani M.J.
et al. (1993). However, it is
considered that there may be an
error in the diagnosis of F.equiseti
due to the nutrient medium used and
isolate cultivation conditions.

Studies carried out under
controlled conditions of phytotron
at the Center for Genomics and
Bioinformatics, Academy of
Sciences of Uzbekistan showed that
when cotton plants were inoculated
with three varieties in the phase of
two true leaves with a liquid
suspension of six - new collection
strains of fungus cultures with
molecular genetic characteristics,
F.solani showed pathogenicity to
cotton seedlings, F.equiseti had no
effect. This indicates the
pathogenicity of the fungus
F.equiseti in relation to cotton.
(Rajabov et al., 2015)

The study of the pathogenicity of
strains of fungi F. solani (FS) and F.
equiseti (FE). The results showed

high virulence of the FS strains and
non-pathogenicity of the FE strains.
Thus, isolates No. 520, 319, 519
showed a high pathogenicity index
for the tested varieties - 3.8; 3.1;
2.8, respectively. But strain 519 with
respect to the Omad variety showed
an average pathogenicity index
coefficient was 2.2 points. All FE
strains were non-pathogenic with
respect to the tested varieties
(Rajapov et al., 2015)

Field and laboratory studies to
assess the sustainability of
production varieties and hybrid
combinations of cotton to collection
strains spp.Fusarium.

- strain ¹ 404 F. sporotrichioides
showed strong pathogenicity to
regional varieties of cotton
Namangan-77 "Omad", "C-4727",
"C-6524" in field experiments 2012
- 2014 with artificial infection of
plant seedlings with a suspension of
fungal culture.

Medium - pathogenic properties
of the Omad variety were shown by
the strains F. solani ¹¹ 319, 379,
422, 473, 519 and 520 and
F.fujikuroi¹ 502 and ¹ 509, while
the magnitude of the characteristic
"pathogenicity" was in the range
from 1.91 in isolate ¹ 509 to 3.70
in isolate ¹ 422.

Collection strains of F.fujikuroi,
¹ 502 and 509, turned out to be
highly pathogenic to the production
varieties "Namangan-77" and "C-
4727"; to the "C-6524" variety, one
strain - ¹ 509 showed high
pathogenicity, the average
pathogenicity showed strain 502. K
Both strains exhibited a medium-
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pathogenic effect on the Omad
variety.

With regard to the Namangan-
77 variety, F.solani strains ¹ 473
and ¹ 519 showed some
pathogenicity, while the
F.solani¹¹ 3119, 379, 422, 520,
F.fujikuroi¹¹ 502 and 509 and
F.sporotrichioides¹ 404, while the
magnitude of the sign
"pathogenicity" ranged from 4.00 in
strain ¹ 319 (FS) to 4.92 in ¹
520 (FS).

In relation to the C-4727 variety,
all strains were pathogenic.

In relation to variety "C-6524",
isolates ¹ 502 (FF) and ¹ 519
(FS) showed moderate
pathogenicity, and F.solani¹¹
319, 379, 422, 473, 520,
F.sporotrichioides¹ 404,
F.fujikuroi¹ 509 strains were
strongly pathogenic, while the
average value of the sign
"pathogenicity" ranged from 4.23 in
strain ¹ 379 (FS) to 4.93 in strain
¹ 422 (FS).

In relation to the F5 hybrid [F4
(L-105 x L-106) x L-105], F.solani
strains ¹¹ 319, 422, 519,
F.fujikuroi ¹ 502 and 509, and
F.sporotrichioides ¹ 404, showed
medium pathogenicity.

The remaining strains were
classified as weakly pathogenic,
while the mean value of the
"pathogenicity" trait ranged from 0.73
in isolate ¹ 379 to 1.33 in isolate
¹ 473.

In relation to the hybrid F5 [F4
(L-101 x L-108) x L-102], the F.
solani strains ¹ 319, 422, 473,
F.fujikuroi ¹ 509 and

F.sporotrichioides ¹ 404 turned out
to be medium pathogenic . The
remaining isolates proved to be
weakly pathogenic, while the value
of the sign "pathogenicity" was in
the range from 1.30 in strain FF ¹
502 to 1.57 in isolates FS ¹ 379
and 519.

In relation to the hybrid F5
[F4(L-105 x L-106) x L-106], FS
isolates ¹ 319, FSP ¹ 404, and
FF ¹ 502 were found to be medium
pathogenic. The remaining isolates
were classified as weakly pathogenic,
while the average value of the
"pathogenicity" trait ranged from
0.60 in strain FS ¹ 520 to 1.80 in
strain FS ¹ 422.

CONCLUSIONS
As a result of the analysis of the

research, it should be noted that:
- the family isolated from the F4

hybrid [F4(L-101 ? L-108) ? L-102]
was used as a parental family in the
breeding of a new variety of cotton
C-6580, which was transferred for
study to the state test from 2018;

- under laboratory conditions,
hybrids F5 [F4(L-101 ? L-108) ?
L-102], F5 [F4 (L-105xL-106) ? L-
105] and F5 [F4 (L-105xL-106) ?
L-106] turned out to be more
resistant to the group of pathogens
of the genus Fusarium as compared
with the Omad, Namangan-77, C-
4727 and C-6524 varieties and
recommended for further selection
in order to create cotton-resistant
varieties that are highly ultra early
maturity (110- 115 days), the yield
of raw cotton (40-45 c/ ha), fiber
output (37-38%) and the quality of
IV type  fiber, that is, significantly
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surpass the world analogues in early
maturity and resistance to patogen
group and  have high values of

cotton yields, ensuring high values
of the quantity and quality of fiber.
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