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Introduction, Plant: are continually under attack from a vanety of microbial
pathogens that cause diseasas. Phytopathogenic fungi are one of the main causes of
crop yield reduction, such as wheat scab, pepper phytophthora blight, tomate gray
mold and anthracnose disease. At present, the main control methods are chemucal
control, planting resistant vametes and fumigation, but they also bring adverse
effects, such as emvironmental pollution, pesticide-resistant and crop genehic
vanability. Therefore, new matural resources are needed to suppress these
phytopathogenic fungi. Streprompces 13 well kmown for broad-spectrum antifungal
and antibacterial activities, and contimucusly discussed the potential to protect against
some of the most damaging cereal crop diseases, particularly those caused by Smgal
pathogens.



pasmEEs,
Aim. For this experniment, the goal of our research was to study antifungal
activity of a Swepromuces sp. strain HUI014. Hopefully it lavs a foundation for
further exploring the biocontrol mechanizm m the future,
Materials and methods. In thiz studyv, the tested fungi were Fusariwom
graminearum Schwabe, Botritic cinerea Persoon, Phytophthora capsici Leomuan and
il

Colletorrichum gloeosporioider (Panz.) Saccarde. Streptomgyces sp. stram HIUT2Z014
was afforded by Henan Institute of Science and Technology (HIST) m China The
funz: and the strain HU2014 were pre-cultured on potato dextroze zgar (PDA) plats
at 25°C for about & davs, respactively. Fungal pluzz and the stramm HIT2014 plugs
ware co-incculated on frash zolidified PDIA plate by dual enlture technique (Rovse &
Fies, 1978). Inhibition zons were measured and caleulstion of mhobition rate wers
executed (3. Z. L1, Lu, Zhanz, Gao, & Ma, 2003). Each treatment was con=midared of
3 replicates and a2 sole fungal plug 2z 2 control. The executed bioassay of the
axfracellular farmentation of the straim HU2014 waz examined by the growth rate
method (Fan et al., 2020; Zhang, L1, & Wha, 200%). The sirain dizcs were fransfamed
mte ME lguwd medm and fermented with shakomz meubator for 13 davs.
Fermentaton broth wasz filtered through a 022 pm stenle fAlter The extracellnlar
fermentation was made mto 3-fold and 10- fold diluted concentration with melted
PDA cultura broth. Phytopathozenic fimz dizcs wers placed separately on the center

of the solidified platez and ineubated at 23 °C. Each freatment was considered of 3

raplicates and pure PDA medinm az a contrel.

Rezult and dizcnzzion. In the previcus stage, we studied the myveelial extract
of the stram HU2014 and reached a conclusion that ms miracellular products have
axcellent antifingzal activity. For thiz expenment, we focused on the actmvity of the
strain and itz farmentation. Dual colture test showed that the stram HU2014 counld
produce antifungal substances m the growth procesz, and the antazomshe rates o all

tested pathogenic fimzi except P capsici were more than 30 % (Takl. 1),

Table 1
Antagoniztic activity of Strepiomypeces HU2014 againzt pathogenic funsi
Pathozenic fiungus RCF ETF Inhibition rate
{rm ) {mm) (%)
F graminearum 40.0:0.0 14 0200 65.00+0.00
P capsici 303112 346206 11 8620.01
C. gloeosporicides 277106 183206 33.7420.01
B cinereal 30.0£1.0 200+1.0 48.70£0.03

Each teamment had 3 replicates, and the data showed hean=50. Where F.CF: Fadi: of commol

fumzus; RTF: Rading of trested fimsns

n



The antagonistic effect of F graminearum was the best at 65 % mhubition rate.
In the experiment of growth rate method, we measured the mhubitory effect of the
extracellular fermentation of this strain with the diluted 3-fold and 10-fold
concentration on four kinds of phytopathogenie fungi (Takl, 2).

Table 2
Antifungal activity of the extracellular fermentation of Soepromyeces HU014
againzt pathogenic fungi
“Pathogenic fungus Tuhibition rate (%)
3-fold dilution 10-fold dilution
itk T2k 48h 72k
F. graminearum W AEAATT LiAsaigy AAkelly dilaliy
B capsici 7.83=0,70" 2170.80° .0420.40" -
C. glosozporioides 40.0145.21° 33.76aT.04" 12, 84al) 56" 150041 91°
B, cinavaal 100, 00as0. 00" 100.00:0.00"  90.B8797" 40,16, 93"
‘et . * mean v r

different lacters in each column I'Il significantly differens (P<C0,03),

The fermentation metabolites of the strain could produce antifungal substances,
and the mhubition rate of the extracellular fermentation to B. cimerea was 100% with
i-fold dilution and over 69 % with 10-fold dilution at 71 b, and to F. graminearum
was 69.68% with 5-fald dilution and 47.45% with 10-fald dilution at 48 h. The
inhibitory effect agamst P eqpoici and C. glososporicides was poor. The inhibition
rate to C. glososporioider was 33.76% with 5-fold dilution and 12.94% with 10-fold
dilution before 72 b, as to P caprica, the inhibition rate was no more than 10% withm
the fime range of all concentration detenmination. From the above results, we can
confirm that those reports in which Srapromyeas sp. has broad spectrum antibacterial
activities on B, cimerea (Bi & Yu, 2016, Vpavabharathi et al, 2008) and F
graminearum (Colombo et al, 201%; Han et al, 2021). The performance of B

cingraa was remarkably different from 5-fold dilution and 10-fold dilution in the
bicassay, which may be mterpreted as the characteristics of stramns for testing, such as
growth rate and large genetic variation, Af the same tima, the senutrvity of different
strains to reagents is different (Baraldi et al., 2003). At the same time, we found that
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the stram HU2014 scarcely possessed antifungal actmity against P capsici, which
mav be related to the symbiosis of flora. Collectively, the strain HU2014 had good
antifungal activity against the above two phytopathogenic fungi.

Conclusions. We know plant diseaszes cause a significant decline in vield in the
world every year. Recently, the biological control of these diseases has been drawing
more attention due to its high efficiency and emvironmental fnendliness. The results
of this experiment are exciting. The next experniment will further study the izolation
and purification of the antifungal substance: of thiz stram HU2014 and the
colonization in soil.



