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DEVELOPMENT OF AN EXPRESS ANALYSIS 
FOR EVALUATING THE RESISTANCE OF SOYBEAN 
GENOTYPES TO FUSARIUM SOLANI (MART.) SACC. 
AND WAYS TO LIMIT ITS SPREAD
Th e Fusarium solani (Mart.) Sacc. species complex (FSSC) dominates among phytopathogenic fungi in soil mycobiota 

and negatively aff ects seed germination in Ukrainian soils. Soybean is quite sensitive to the pathogenic eff ect of these 

fungi. F. solani infects seeds and seedlings in the soil and causes their non-germination, deformation, and root rot and 

necrosis of plants. Th is study aimed to develop an express analysis to determine soybean resistance during seed germina-

tion and to identify strategies to limit the spread of FSSC. Methods. Th e number of soil fungi was determined by the 

dilution method. F. solani was identifi ed by cultural and morphological characteristics. Th e eff ectiveness of seed treat-

ments was evaluated using an infection index and calculated via a standardized formula. Results. An express assay was 

developed to detect FSSC-resistant soybean genotypes. Out of the nine tested varieties, Niagara was identifi ed as highly 

resistant. Testing Niagara across diff erent soil samples showed infection rates ranging from 0% to 21.7%, with the lowest 

pathogen levels found in chornozems from the northeastern region. Two seed treatment schemes for Niagara were evalu-

ated: 1 — Averkom®,  a. s., Sporazin, a. s., and Ecovital, a. s.; 2 — Merivon® Pro, CS, Vitazyme, a. s., and Ecovital, a. s. 

Th ese treatments increased seed germination and reduced seed damage by F. solani. Th eir effi  ciency was 71.8 and 85.5%, 
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In Europe, soybean cultivation covers approxi-
mately 10 million hectares, with 70% concen-
trated in Eastern Europe, primarily in Ukraine 
(2.5 million hectares), Romania, and Poland. 
Ukraine is currently the largest producer of this 
crop in Europe. Soybean fusariosis is a critical 
disease that limits yield and contaminates grain 
with mycotoxins. It involves a complex of fun-
gi, including various Fusarium species, typically 
causing wilt, root rot, and damping-off .

Research on the distribution and causative 
agents of fusariosis in Europe remains limited. 
Studies of soybean grain in Poland have identi-
fi ed F. avenaceum as dominant alongside F. equi-
seti and F. sporotrichioides; F. clavum, F. fl agelli-
forme, and FIESC 31 were isolated for the fi rst 
time (Żelechowski et al., 2021). In Serbia, species 
complexes such as FIESC (F. incarnatum and F. 
equiseti), FOSC (F. oxysporum), FSSC (F. solani), 
FAATSC (F. acuminatum, F. avenaceum, and F. 
tricinctum) were isolated from soybean tissues 
(roots, stems, and seeds) (Jasnić et al., 2005). 
In Ukraine, Fusarium species were detected in 
20.2% of soybean seeds between 2016 and 2022 
(Pelekh & Drozda, 2024).

In the world, the following species cause 
root rot in soybeans: F. pseudograminearum, F. 
graminearum, F. proliferatum, and F. sporotri-
chioides (Canada), F. fujikuroi (USA), F. arme-
niacum (Korea), F. commune, F. solani, and F. 
tricinctum (USA), and F. asiaticum (China) (Liu 
et al., 2025). In Ukraine, according to recent 
data, the following pathogens of soybean fusa-
riosis (wilt and root rot) have been identifi ed: F. 
oxysporum, F. culmorum, F. moniliforme, F. sola-
ni, F. gibbosum, F. sambucinum, F. avenaceum, F. 
graminearum, and F. sporotrichiella (Adamenko, 
2015). Currently, according to our data, F. solani 

has become the most widespread in the mycobi-
ota of soybean roots (unpublished data).

Th e F. solani species complex (FSSC) is cosmo-
politan in its distribution. However, it has been 
proven that these fungi prefer tropical dry regions 
(Backhouse et al., 1995; Sangalang et al., 1995; Sa-
bahi et al., 2023). Th at is, unlike other Fusarium 
sp., these fungi can develop in arid conditions, 
causing fusariosis on various crops. With climate 
change in Ukraine, as in other countries, there is 
a gradual increase in fusarium infection caused 
by F. solani complex, rather than Fusarium ox-
ysporum, which was more common previously. 
We have established a signifi cant distribution of 
FSSC in Ukrainian soils and its impact on the 
non-germination of seeds of the following crops: 
winter wheat, spring barley, winter rye, corn, 
sunfl ower, soybeans, beans, peas, millet, and 
buckwheat (Rozhkova et al., 2024).

In addition to poor germination, these fungi 
cause root rot, wilting, stunting, stem lesions, ne-
crosis, and chlorosis (Coleman, 2016). Th ey have 
a wide range of hosts; consequently, in the past, 
specialized forms (formae speciales) of F. solani 
were isolated based on their ability to infect spe-
cifi c plant families. Subsequently, phylogenetic 
analysis proved that these forms may correspond 
to separate species (Short et al., 2013; O’Donnell 
et al., 2013; Coleman, 2016; Sabahi et al., 2023). 
Members of the F. solani species complex (FSSC) 
clade 2 (F. virguliforme, F. tucumaniae, F. bra-
siliense, and F. crassistipitatum) cause Soybean 
death syndrome, or Sudden Death Syndrome 
(SDS), in North and South America. Th ese soil-
borne species infect plants through the roots and 
produce toxins that translocate to the above-
ground parts, causing characteristic interveinal 
chlorosis and necrosis of leaves, followed by pre-

respectively. It was determined that isolates of F. solani from soybean are capable of infecting seeds of the following crops 

through the soil: peas, beans, and sunfl owers. Conclusions. Th e developed express analysis is eff ective for detecting resis-

tant genotypes to seed infection during the germination period to F. solani. Th e tested seed treatment schemes of resistant 

varieties are highly eff ective.

Keywords: Gly cine max (L.) Merrill., phytopathogens, resistant variety, fusariosis, fungicides, biological preparations, 

pathogenicity.
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mature defoliation (Hartman et al., 2005; Spam-
pinato et al., 2021).

Today, representatives of the F. solani species 
complex are widespread and dangerous path-
ogens worldwide, aff ecting both soybeans and 
other crops. Th erefore, the aim of our study was 
to develop an express method for determining 
soybean resistance during seed germination in 
the soil and to fi nd new ways to limit the spread 
of FSSC in Ukrainian soils.

Materials and Methods. To identify genotypes 
resistant to FSSC, nine soybean varieties from 
originators in Austria, France, Canada, and Ger-
many were studied (Table 1). We have developed 
an express analysis for detecting resistant soybean 
genotypes based on seed germination in soil that 
had been previously screened for the presence of 
Fusarium sp. using the serial dilution method — 
2 × 104 CFU/g. When soybean seeds were sown 
in this soil, a fungal plaque of F. solani formed 
on 66.7% of the seeds aft er seven days. Th us, we 
identifi ed a soil sample with a high density of this 
pathogen. For the assay, 10 g of dry soil was placed 
into a Petri dish, followed by the addition of 10 ml 
of sterile water. Th e seeds were arranged at a dis-
tance of 1 cm from each other (20 seeds per Petri 
dish). Th e experiment was conducted in triplicate. 
Th e seeds were germinated in a thermostat at a 
temperature of 22—25 °C. On the seventh day, the 
germination rate and the percentage of seeds in-
fected with F. solani plaque were determined.

To evaluate the eff ectiveness of two treatment 
schemes, seeds of the Niagara variety were treat-
ed according to the manufacturers’ recommen-
dations on the day of sowing. Th ey were grown 
in Petri dishes containing soil with the previ-
ously identifi ed natural fungal infection. Seed 
treatments included the following biological and 
chemical preparations: 1  — Avercom® at a rate 
of 0.06 L/t (based on metabolites of Streptomy-
ces avermitilis IMV Ac-2179 (54)); Sporazin at 
2  L/t (based on strains of Bacillus subtilis and 
Pseudomonas aureofaciens); inoculant  — Eco-
vital at 1 L/t (an association of three strains of 

nodular bacteria Bradyrhizobium japonicum 
UKM B-6018, UKM B-6023, and UKM B-6035, 
and the phosphate-mobilizing bacteria Bacillus 
megaterium UKM B-5724); 2  — the chemical 
fungicide — Merivon® Pro, CS at 0.3—0.4 L/t (a. 
i. Xemium® (250 g/L), pyraclostrobin (250 g/L)); 
the biostimulant Vitazyme at 1 L/t (containing 
K2O 0.8%, Cu 0.07%, Zn 0.06%, Fe 0.20%), and 
the inoculant Ecovital at 1 L/t.

In the control, seeds were treated with steri-
lized water. Seed germination, morphometric 
indicators of seedling development and the per-
centage of F. solani infection were determined on 
the seventh day. Th e eff ectiveness of treatment 
was calculated by the formula: Ee (%) = ((Rc—
Re)/Rc) x 100% (Tribel et al., 2001), where Rc 
and Re represent the infection rates in the con-
trol and experimental groups, respectively.

Th e pathogenicity of F. solani isolates from 
soybeans was determined by artifi cial inocula-
tion of pea, bean, and sunfl ower seeds in soil. 
Soil samples in Petri dishes were sterilized in a 
drying cabinet at  120 °C twice for 45 minutes. 10 
mL of the prepared F. solani suspension was add-
ed to the soil, and sterilized water was added as 
a control. Th e spore suspension was prepared as 
follows: a pure culture of F. solani was obtained 
by subculturing a portion of the fungal plaque 
from soybean seeds by growing in the soil in Petri 
dishes; this isolate was cultivated for seven days 
at a temperature of 24 ± 2 °C on Czapek-Dox 
medium; the fungal surface was washed with 10 
ml of sterile water, and the resulting suspension 
was diluted with sterile distilled water at a ratio 
of 1:50 and fi ltered through fi lter paper.

Statistical analysis, including one-way analy-
sis of variance (ANOVA), was performed using 
STATISTICA 10. Standard deviations were cal-
culated for the data presented in Table 3.

Results. Th e determination of resistant soy-
bean genotypes via soil seed germination was 
conducted using nine varieties recommended 
in Ukraine for their resistance to major patho-
gens, including Peronospora manshurica Sydov., 



ISSN 1028-0987. Microbiological Journal. 2026. (1) 45

Development of an Express Analysis for Evaluating the Resistance of Soybean Genotypes to Fusarium solani

Fusarium sp., Septoria gliсines L. Hemmi, Asco-
hyta phaseolum Sacc., Sclerotinia sclerotiorum 
(Lib.) de Bary, phytopathogenic bacteria, and 
viruses (Table 1).

Among these, ES Comandor, ES Mentor, 
Niagara, and Mozart exhibited the highest re-
sistance rating (9 points) to primary pathogens. 
In contrast, the Ambella variety showed lower 
resistance (7 points) specifi cally to phytoviruses 
and S. sclerotiorum (the causative agent of white 
mold) and was not rated as resistant to other 
pathogens. However, Ambella is characterized by 
high lodging resistance. Consequently, based on 
the originators’ recommendations, one non-re-
sistant and eight Fusarium-resistant soybean va-
rieties were selected for comparative analysis.

Since F. solani primarily resides in the soil, plant 
infection occurs immediately upon seed germi-
nation. Th erefore, selecting genotypes resistant to 
these fungi during this critical period is essential. 
Before the study, a biological analysis confi rmed 
the absence of F. solani on the initial seed lots.

Th e proposed method proved eff ective, as ev-
idenced by the varying percentages of FSSC in-
fection observed (Fig. 1).

Seed infection rates ranged from 11.7% to 
100%. One-way analysis of variance (ANOVA) 
confi rmed a highly signifi cant eff ect of the cul-
tivar on the infection rate (F8, 18 = 2563.1; p < 
0.001). Genotypes with severe F. solani infection 
were identifi ed, specifi cally Mozart, Ambella, 
and Viola. Statistical analysis revealed highly sig-
nifi cant diff erences in seed germination across 
the studied cultivars (p < 0.001). A strong nega-
tive correlation was established between the lev-
el of infection and seed germination (r = -0.94, 
p < 0.001). Th e coeffi  cient of determination 
(R2 = 0.88) indicates that 88% of the reduction 
in germination is attributable to the pathogen-
ic impact of infections. Highly resilient varie-
ties (e.g., Niagara) exhibited minimal infection 
rates while maintaining high seed viability. Th e 
selected group of genotypes was characterized 
by a high rate of infection with F. solani. Along 
with the fungal  infection, bacterial infection also 
developed, which was accompanied by an un-
pleasant odor. Our data on resistance coincided 
with the characteristic of the production of only 
one variety  — Ambella. With the co-develop-
ment of fungal-bacterial pathogens, the Niagara 

Table 1. Resistance of soybean varieties to pathogens according to recommendations for production

Variety Originator (country)
Year of registration 

in Ukraine
Disease resistance

Acardia Probstdorfer Saat Zucht (Austria) 2020 Fusariosis, Septoriosis, Ascochytosis, 
and Bacteriosis

Amadea Saatzucht Donau GesmbH & Co KG 
(Austria)

2018 Peronosporosis, Ascochytosis, 
Bacteriosis, Septoriosis, and 

Fusariosis

Ambella Saatbau (Austria) 2020 Sclerotiniosis, Viroses

Viola Probstdorfer SaatZucht GesmbH & Co 
KG (Austria)

2017 Peronosporosis, Ascochytosis, 
Bacteriosis, Septoriosis, and Fusariosis

ES Governor Euralis Semans (France) 2020 Ascochytosis, Peronosporosis, 
Septoriosis, Bacteriosis, and Fusariosis

ES Comandor Euralis Semans (France) 2018 Peronosporosis, Ascochytosis, 
Bacteriosis, Septoriosis, and Fusariosis

ES Mentor Euralis Semans (France) 2013 »  »

Niagara Sevita Genetics (Canada) 2017 »  »

Mozart Deutsche Saatveredeiung AG (Germany) 2019 »  »
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variety showed the lowest percentage of infec-
tion (11.7%) and the highest seed germination 
(93.3%). Th us, the degree of seed infection with 
F. solani was the primary determinant of the ger-
mination rate in soil.

Th e resistance of the Niagara variety to FSSC 
pathogens was further verifi ed by germinating 
seeds in soil samples collected from nine regions 
of Ukraine: Chernihiv, Sumy, Kharkiv, Poltava, 
Cherkasy, Vinnytsia, Khmelnytskyi, Chernivtsi, 
and Lviv (Table 2).

Th e infection rate of FSSC seeds ranged from 
0 to 21.7%, confi rming our previous fi ndings re-
garding the resistance of the Niagara cultivar. Th is 
variety demonstrated consistent resistance to the 
pathogen across various soil types in Ukraine. Th e 
lowest infection rate was observed in chornozems 
(black soils) from the northeastern region of the 
country. Fungal infection levels showed a direct 
correlation with bacterial damage to soybean 
seeds and seedlings. For instance, both fungal and 
bacterial pathogens were absent in soil samples 
from the Kharkiv region, whereas they were dom-
inant in samples from the Khmelnytskyi region. 
Seed germination rates ranged from 91.7% to 
100%, demonstrating a clear dependence on the 
degree of soil fungal and bacterial contamination.

Th e eff ectiveness of seed treatments for a re-
sistant variety against F. solani infection. Spe-

cifi c schemes for treating soybean seeds were de-
veloped to optimize germination. Th e seeds were 
treated with the selected preparations immedi-
ately before sowing in the soil. Th e incubation 
period lasted seven days. Th e study of combined 
biological and chemical treatments demonstrat-
ed their high effi  ciency in limiting the develop-
ment of FSSC on the resistant soybean cultivar 
Niagara (Table 3).

On the resistant cultivar, both seed treatment 
systems demonstrated high effi  ciency, lead-
ing to signifi cant increases in seed germination 
and improved biometric indicators of soybean 
seedling development (except the root length in 
Scheme 2). While the treatment scheme incor-
porating the fungicide Merivon® Pro, CS showed 
the highest effi  ciency, and the application of bi-
ological preparations also eff ectively reduced the 
prevalence of F. solani.

Pathogenicity of F. solani isolates from soy-
bean. Th e pure culture of this fungus was iso-
lated from the plaque that formed on soybean 
seeds aft er sowing in soil. Following a seven-day 
incubation period in a thermostat, the ability of 
the isolate to infect seeds of other crops was eval-
uated. Before the experiment, biological analy-
sis confi rmed that the tested seeds were free 
of F. solani. Th e soil used in the study was also 
confi rmed to be free of FSSC and was sterilized 
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Fig. 1. Th e eff ect of genotype on F. solani seed infection and its germination  
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twice before use. Th e eff ectiveness of soil steri-
lization was verifi ed using control samples. On 
the fi ft h day of the experiment, signs of infection 
with Fusarium fungi were recorded across all 
studied crops. Seeds exhibiting the characteris-
tic fungal plaque were quantifi ed (Table 4), and 

their germination rates were calculated to assess 
the pathogen’s impact.

Th e F. solani species complex was not detect-
ed in any of the three control groups, confi rming 
that the soil sterilization was eff ective. During 
the germination of pea and bean seeds, in addi-

Table 2. Infection of F. solani soybean seeds (Niagara variety) during germination in diff erent soils

Regions of Ukraine Soil type
Seed infection, %

Seed germination, %
FSSC bacteria

Chernihiv chornozem 5 8.3 95

Sumy chornozem 1.7 1.7 98.3

Kharkiv chornozem 0 0 100

Poltava chornozem 16.7 15 93.3

Cherkasy chornozem 13.3 13.3 93.3

Vinnytsia gray podzolized soils 6.7 6.7 96.7

Khmelnytskyi chornozem 21.7 15 91.7

Chernivtsi chornozem 10 13.3 96.7

Lviv sod-podzolic surface-gleyed soils 8.3 6.7 93.3

Th ere is a statistically signifi cant eff ect of the variants on the outcome at the 5% signifi cance level (p<0.05).

Table 3. Effi  ciency of seed treatment of the Niagara soybean variety

Variant
Seed 

germination, %

Length, mm
Phytomass 
of plants, g

Seed infection 
FSSC, %

Effi  ciency, %
of seedlings of roots

Control 93.3 20.3 ± 0.95 75.4 ± 2.91 8.5 ± 0.45 11.7 —

Scheme 1 98.3 22.2 ± 2.21 83.3 ± 2.85 9.9 ± 0.68 3.3 71.8

Scheme 2 100 21.7 ± 1.31 69.4 ± 3.74 9.4 ± 0.35 1.7 85.5

LSD05 3.9 3.16 6,38 1.03 0.5 5.0

Table 4. Artifi cial infection of seeds with F. solani isolate from soybean and its germination

Variant Crop
Seed infection, %

Seed 
germination, %

F. solani Other microorganisms

Control Pisum sativum L. 0 Penicillium sp., Aspergillus sp., bacteria 90

Artifi cial infection 33,3a Penicillium sp., Aspergillus sp., bacteria 71,7a

Control Phaseolus vulgaris L. 0 bacteria 98,3

Artifi cial infection 21,7a bacteria 100a

Control Helianthus annuus L. 0 — 100

Artifi cial infection 13,3a Mucor sp. 80a

LSD05 4.4 3,5
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tion to infection with F. solani, the formation of 
Penicillium sp. and Aspergillus sp. plaques and 
the manifestation of bacteriosis were observed. 
Mucor sp. growth was specifi cally noted on sun-
fl ower seeds. Infection with fungi of the F. solani 
species complex ranged from 13.3 to 33.3%. We 
have proven that FSSC from soybeans are capa-
ble of infecting seeds of other crops (peas, beans, 
and sunfl ower) through the soil. Furthermore, 
legumes were found to be more susceptible to 
infection than sunfl ower.

Discussion. Eff ective methods for limiting the 
spread of FSSC are the cultivation of resistant va-
rieties, crop rotation, fungicide application, soil 
solarization and biosolarization (Pérez-Hernán-
dez et al., 2017; Rozhkova et al., 2024). Recent 
studies on the control of the causative agent of 
Soybean Sudden Death Syndrome (SDS) (F. 
virguliforme) also highlight as more eff ective 
methods: the introduction of resistant genotypes 
into production (including the development of 
transgenic line) and the application of fl uopyram 
(Sjarpe et al., 2020; Spampinato et al., 2021).

We have developed an express analysis of re-
sistance to F. solani for germination of soybean 
seeds in soil. Instead, soybean resistance to F. 
virgulifome has been shown to be multigenic and 
complex, as it must take into account root resist-
ance to fungal colonization and tissue resistance 
to toxins and enzymes (Kumawat et al., 2016; 
Chang et al., 2018). However, experimental data 
indicate that resistance to SDS disease can be 
achieved through the inclusion of a single gene 
(Ngaki et al., 2016; Wang et al., 2018; Spampina-
to et al., 2021). A greenhouse inoculation meth-
od for assessing soybean resistance to SDS was 
previously established in 2008 (Neto et al., 2008).

We have found a resistant soybean variety to 
the pathogen during seed germination. Due to 
the strong development of Fusarium wilt in adult 
plants under closed soil conditions, it was not 
possible to fi nd resistant zucchini varieties to F. 
solani f. sp. cucurbitae (Pérez-Hernández et al., 
2017). At the same time, in Japan, a breeding pro-

gram for eustoma resistance to F. solani has been 
launched since 2014, as this pathogen is the most 
harmful to this plant. A new analysis method has 
been developed, which allowed us to distinguish 
resistant and susceptible forms of Eustoma (On-
ozaki et al., 2020). Molecular studies have made 
it possible to fi nd the MdERF61-mdm-miR397b-
MdLAC7b module, which regulates apple resist-
ance to F. solani (the causative agent of root rot) 
via lignin biosynthesis (Zhou et al., 2024).

Studies of chemical fungicides in vivo and 
in vitro have shown positive results, but with 
the transition to reducing the pesticide load on 
the environment, most of these substances are 
banned for use in some countries or are awaiting 
a ban in others. Th us, prochloraz, carbendazim, 
and thiophanate-methyl have been proven to be 
highly eff ective against Fusarium wilt in adult 
zucchini plants (Pérez-Hernández et al., 2017). 
Th e same substances have shown inhibition of 
F.  solani when added to the nutrient medium 
(Ben Salem et al., 2011).

In Ukraine, as in the world, an active search for 
eff ective biological preparations to limit the devel-
opment of FSSC is underway. With the artifi cial 
introduction of F. solani into the soil during the 
treatment of pea seeds with the biological prepara-
tion Mikosan (glucans and melanins of Fomes fo-
mentarius), the spread of the disease was reduced 
by 33.3%, and Chaetomium cochliodes 3250 — by 
16.7% in the germination phase (Gentosh et al., 
2012). In contrast, the Egyptian strains of Ba-
cillus subtilis, Bacillus cereus, and Pseudomonas 
fl uorescens showed high antagonistic activity 
(53.3—91.7% — percentage of mycelium inhibi-
tion) against F. solani, which was isolated from 
melon roots (Sallam et al., 2012). Pseudomonas 
fl uorescens strain from Lake Bogoria (Kenya) has 
been reported as a promising biocontrol agent for 
F. solani on Phaseolus vulgaris L., although the in-
hibition of the fungal mycelium was only 5.95—
42.86%. In pots, one strain reduced the percent-
age of disease spread by 8—35% (Wekesa et al., 
2025). Th e study of the eff ectiveness of the biolog-
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ical agents Trichoderma harzianum and Gliocla-
dium virens revealed signifi cant inhibition of the 
growth of F. solani mycelium on the medium, 87.3 
and 83.5%, respectively (Ben Salem et al., 2011).

Th e use of Streptomyces sp. against FSSC 
shows high effi  ciency in vitro and in vivo. Th e 
antifungal activity of S. fl aveus against F. sola-
ni isolated from potato tubers was investigated, 
and inhibition of fungal growth was shown due 
to the secretion of extracellular chitinase by ac-
tinomycete (Phan & Nguyen, 2023). In vitro, the 
antagonistic activity of S. rochei BT02 against F. 
solani as a causative agent of tomato root rot was 
shown (45.3 — 58.9%) alongside cellulose deg-
radation, phosphate dissolution, indole-3-acetic 
acid synthesis, biofi lm formation, and sidero-
phore production. In greenhouse conditions, the 
reduction of tomato root rot was 41.6% (Nguyen 
et al., 2024). S. lactacystinicus CIAD-IA7, S. 
cellostaticus CIAD-IA32, and S. lunaelactis CI-
AD-IA104 inhibited the growth of F. solani by 
95.4—97.9% in vitro due to the release of volatile 
organic compounds (Ruiz-Cisneros et al., 2024).

Conclusions. Due to the signifi cant preva-
lence of FSSC in Ukrainian soils, we were able 
to develop a rapid analysis for detecting resistant 
soybean genotypes by seed germination in soil 
aft er its natural infection with fungi. Utilizing 
this analysis, we have identifi ed the resistant cul-
tivar Niagara, the stability of which was verifi ed 
across diverse soil types in Ukraine. Th e resistant 
variety showed high effi  ciency of seed treatment 
with mixtures of biological and chemical prepa-
rations, with effi  ciencies of 71.8% and 85.5%, re-
spectively. By studying the pathogenicity of the 
F. solani isolate from soybean seeds that did not 
germinate, its ability to infect beans, peas, and 
sunfl owers was established. Notably, legumes 
were found to be more susceptible to infection 
than sunfl owers. Consequently, identifying crop 
precursors (rotation crops) that exhibit higher 
resistance to local populations of this pathogen 
represents a promising direction for future re-
search and agricultural practice.
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РОЗРОБКА ЕКСПРЕС-АНАЛІЗУ ОЦІНКИ СТІЙКОСТІ ГЕНОТИПІВ СОЇ 
ДО FUSARIUM SOLANI (MART.) SACC. ТА ШЛЯХИ ОБМЕЖЕННЯ ЙОГО ПОШИРЕННЯ

Комплекс видів Fusarium solani (Mart.) Sacc. (FSSC) домінує серед фітопатогенів у ґрунтовій мікобіоті та 
негативно впливає на проростання насіння в ґрунтах України. Соя є досить чутливою до патогенної дії 
цих грибів. F. solani інфікує насіння та проростки в ґрунті, спричиняючи їх непроростання, деформацію, 
а також кореневу гниль та некроз рослин. Метою даної роботи було розробити експрес-аналіз для визна-
чення стійкості сої під час проростання насіння та виявити стратегії обмеження поширення FSSC. Методи. 
Чисельність ґрунтових грибів визначали методом розведень. F. solani ідентифікували за культурно-морфо-
логічними ознаками. Ефективність протруєння насіння оцінювали за показником зараженості насіння F. 
solani та розраховували за стандартною формулою. Результати. Розроблено експрес-метод для виявлення 
генотипів сої, стійких до FSSC. Із дев’яти протестованих сортів визначено високостійким сорт Ніагара. Тес-
тування цього сорту в різних зразках ґрунту показало рівень інфікування в межах від 0% до 21,7%, причому 
найнижчий рівень патогену виявлено в чорноземах північно-східного регіону. Оцінено дві схеми обробки 
насіння сорту Ніагара: 1 — Аверком®,  Споразин, в. р. та Ековітал, в. р.; 2 — Мерівон® Про, КС, Вітазим, 
в. р. та Ековітал, в. р. Ці обробки підвищили схожість насіння та зменшили його ураження F. solani. Їхня 
ефективність становила 71.8% та 85.5%, відповідно. Встановлено, що ізоляти F. solani із сої здатні інфікувати 
через ґрунт насіння таких культур, як горох, квасоля та соняшник. Висновки. Розроблений експрес-аналіз 
є ефективним для виявлення генотипів, стійких до інфікування насіння F. solani в період проростання. Про-
тестовані схеми обробки насіння стійких сортів є високоефективними.

Ключові слова: Glycine max (L.) Merrill., фітопатогени, стійкий сорт, фузаріоз, фунгіциди, біологічні пре-
парати, патогенність.


