LS s low 9 BT Sy 3glgm J 5
[DOI: 10.22059/jbioc.2021.313455.294  _cags allie (1+¥-11F) 1¥AQ bwnn 9 jusly oF 05lois Qo0

ioJogica
ontro
f Pests & P

lant Diseas

Pk 39 (T H Solow SO 3giam J ST 90 (AL Cudgil Sz b (S 2L
" e S35 S 97T S39u Olgw” il S
O, oKiils ALE il g ylon Myl wlid )1 ais gol 205 )

O, oKiils K5l o5 8 ,Liils Y
CRANN/YAL B pdy ooyl = A4/AAITY 12l ys ,0)

°

7
ol dAS Js ren 4 Al K par S e slasslen 51 S Verticillium dahliae ol b o s ss (305 solen
Lsd o ommme S5 dsm SRS bolge 5 (o Skl o gl AL o g w50 O S3ae IS alex 31y soles
Gzl 5l s ki SRS g el SRRk ol 55 g Sl ol 53 A3, 5 g ol LS Saolen JES 0 &S
st 03051 PDA 136 b 53 flise i sledn) 4 oif & (Kpan S pohesisg Sopn Sl e AlE Codl
Nigrospora oryzae c.bsul z,6 658 aw wdel oy uls oluly 235 513 o350 3,00 SIS 5 AKL5T il
S5 Slem Oy SalS 5 e« flim oS 0051 51 st Coniolariella limonispora 5 Chaetomium globosum
b N. Oryzae z,6 5 Lz oeST Dgos00 M5 oimen 5 5kS 5 5V b duf_;i My 4,6 V. dahliae gl oy Suly S
2 geas S3 bl b o 5 SIS b s g 53 38 A5 1y eS| O 50598 Ol ke F 53 05 o WIPYO Ol
a8 Gl 5o (Ao s PV/PY) o s sn S5 P s FAlS Ol5e o ke N. oryzae . il gz 6 oluls S
A6 (N. Oryzae) z,6 cnl &8 sls OLE ad) slo asls (5 5 sLpSKibs amlis dd dald b amlis 53 SN ule o3, K5
7ol Ulse Nigrospora oryzae . ! g8 s Ljlag ple 4 Camd obS 5 055 5 aday il db Ral3ls (g)ls e

Ad oLl oS 5 05y g ady;y Wil Jsb 150 5 V. dahliae g les wad a8 56 ot b ey opl 53 S bl

Verticillium dahliae « aL3 (5 ,lows 7,6 ,Joul (55,55 1 Suls™ (Sl 03l9

Evaluation of Some Plant Endophytic Fungi in Biological Control of Tomato
Verticillium Wilt Disease
Mohadasa Zeratkar', Keivan Behboudi** and Khalil-Berdi Fotouhifar?
1. M.SC. Student, Department of Plant Protection, University of Tehran, Karaj, Iran. 2. Associate Professor,

Department of Plant Protection, University of Tehran, Karaj, Iran. * Corresponding Author.
(ReceivedNovember 11, 2020- AcceptedFebruary 16, 2021)

Abstract

Verticillium wilt disease caused by Verticillium dahliae is one of the most important diseases of tomato, for
this reason, the control of this disease, including biological control is of serious interest. Endophytic fungi are
one of the biological control agents that in addition to controlling plant diseases, improve growth in the host
plant. In this study, the biocontrol potential of several isolates from plant endophytic fungi against tomato
verticillium wilt was evaluated by dual culture methods in PDA, various laboratory and greenhouse test,
respectively. Base on the results, three species of Nigrospora oryzae, Chaetomium globosum and
Coniolariella limonispora selected from dual culture test, in addition to reducing the germination rate of
microscelerotia of V. dahliae, they were able to produce cellulase and chitinase enzymes as well as the
production of auxin. N. oryzae produced the highest amount of auxin with a production of 17.625 mg/l. In
greenhouse studies and under conditions of artificial contamination in potting soil, N. oryzae endophytic
fungus caused the greatest reduction in the severity of symptoms of verticillium wilt (67.61%) in tomato
seedlings of sensitive Falat cultivar compared to the control. Comparison of the means of some growth
indices showed that this fungus (N. oryzae) had a significant effect on increasing stem and root length, and
fresh weight of the plant compared to other treatments. Nigrospora oryzae endophytic fungus was selected as
the superior endophytic fungus in this study with the greatest effect on reducing the severity of V. dahliae
disease and increasing stem and root length and fresh weight of the plant.

Keywords: Sustainable Agriculture, Fungus, Plant Disease, Verticillium dahliae.
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Figure 1- Inhibition percentage of Verticillium dahliae growth by endophytic fungi in dual culture experiment.
The means with the same letter are not significantly different (Dun. 5%).
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Table 1- The effect of volatile metabolites of endophytic fungi in inhibition of colony radial growth of the
pathogenic fungus Verticillium dahliae.

Inhibition (%)

Antagonistic fungi
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The means with the same letter are not significantly different (Dun. 5%).
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Table 2- The effect of selected fungal endophytes on germination of V. dahliae fungus microsclerotium.

Inhibition (%)

Antagonist
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Table 3- The rate of production of the hormone auxin by endophytic fungi

Antagonist Absorption in 535nm Oxin (mg/l)
Nigrospora oryzae 0.34 17.625
Coniolariella limonispora 0.006 1.379
Chaetomium globosum 0.002 1.185
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Figure 2- Effect of selected endophytic fungi on the severity of Verticillium wilt disease of Tomato plant in
greenhouse. The means with the same letter are not significantly different (Dun. 5%)
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Figure 3- The effect of selected endophytic fungi on tomato foliage and root length in the greenhouse condition.
The means with the same letter are not significantly different (Dun. 5%).
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Figure 4- The effect of selected endophytic fungi on

(N
tomato fresh weight. The means with the same letter are not

significantly different (Dun. 5%).
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