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Figure 1. Oak tree trunks in Ghorogh forest and symptoms of B. mediterranea
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Figure 2. Pacifier shaped nodes perithecia location within tissue stromal fungus B. mediterranea
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Figure 3. Cross section stromal compartment contains the perithecia of the fungus B. mediterranea
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Figure 4. Ascospores fungal species B. mediterranea
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FigureS. Colony of fungi B. mediterranea on PDA
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Figure 6. The effect of inhibitory mycelia growth of B. mediterranea with isolate antagonistic fungus
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Table 1. The inhibitory effect of mycelia growth of B. mediterranea in dual culture with antagonistic

fungus
Grodun) (SLls5L oyl (Sl e ST glag 8
Mean of inhibitory effect (mm) Antagonistic fungus
0@ Jals
Control
69.8® T. koningii
68.1® T. atroviride
67® T. viride

LSD =17.6641, C.V = 28.51%, P-value = 0.00371
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* Numbers with the same letters indicating non-significant statistical difference at the 1% level.

Slbr e bl 03 8 53 ot B8 e dals Sles 2 LK salir b slacd gl St )
VS 5 Y Jsir) 48 e ol (o g Ay 31 (6 S sl

Solen ol A, 5o b iSz 6 St mls gl 5l LS 5 SAlk ool by e s

Dl g sl JSGJL; 534S Col O 3 S @Lﬁ o3 33> 53 Ll 5 s Trichoderma W}f\..ﬂ sla
J'ZSGJLB Sgysba (¥ Jad=) Ljls sl b L;)LJ B. mediterranea s L5 HlAde Ls s T uj‘

9 (:l& s Yoo 9 0 6&@]&1& BL) d})b%}ﬂ C)}L&S Lol ckas u:..:als b PDA &‘J& .ﬁ;:z-.a S
‘;JUJ‘J)L’ u.;;d.:.a r‘&&\" C,\.M&Lﬁ)‘.l.u)ls J‘ ;&J‘JJL’ Loy w}dﬁg LS sdaline (5)‘JW
GJL; ..L.':;J cansls LAJ'SGJG 6[.&@).]&};9 BB b Vj)TkonlngllL;Mdl&&Q‘.b-)J;)w .L::)
whle sl sl da s s e Ao io 5ol ble e A oLyl A s YA ssds 3 &S s,
AV/L0 j/\-\/YO g_,.:SJSA.; (s‘&&O' j\' r_:)‘..l.u)ls R ..L.GJJ\' )‘.L&Alaj‘fds.leMWTVlrlde
L S5l cn 5 e Golen Jole 206 (s e s Son LS 5 B8 w0 Ghae glaalisr bl )

mwé‘)l}); .w;)‘):ﬁ 6)LAT aj;k_{.;)b

Yoy



sl s o (Biscogniauxia mediterranea) bgly JES g low Jole oyl jo o Sz B 55 9 Sjglem loS 5 3

glackle > wladlm SeB s ool S B il Wl slackle la iS7 6 Ole o
A e Gl bele 208 A, eslizals s LIS oSS cos sl fousSVle gla S
(Y' J}Jx}) ..L.Zl.: s r\& s I ‘)Y'" Foe Mo 00 N LSLAC,JG.LO

e e ol 0Ll Lo ls pae sl &=

B. mediterranea ¢ s)es 135 5, G ST glaw i 2 LS 5 Sls3k ouds =Y Ui
Table 2. The inhibitory effect of mycelia growth of B. mediterranea in dual culture with antagonistic

fungus
(o das) o sdss 12y - S0Lee e ST glag 8
Mean of mycelia growth (mm) Antagonistic fungus
0o aals
Control
28.1556 ® T. koningii
10.6667 ® T. atroviride
10® T. viride

LSD = 6.22881, C.V = 39.8118%, P-value = 0.0034
s Ao 5 S a3 &5)“)\:5'.«.» SN 5oy el S0l wlia By > L oolisl

* Numbers with the same letters indicating non-significant statistical difference at the 1% level.
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Figure7. The effect of inhibitory mycelia growth of B. mediterranea with isolate antagonistic fungus
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Table 3. Comparison of the effects of fungicides on fungi B. mediterranea using LSD test

Percentage of inhibition (Toxin concentration (ppm) Mixed with growth medium) ;ﬁ;g;
500 400 300 200 100 50 10
- - - - 100 @ 86.25© 81.45® Carbendazim
- - - - 100 @ 100 @ 81.2® Propiconazol
0@ 0@ 0@ 0@ 0@ 0@ 0@ Copper oxychl oride
0@ 0@ 0@ 0@ 0@ 0@ 0@ Metalaxyl-Mancozeb

C.V =35.713%, LSD = 1.18831, P-Value = 0.00023
L Lo s S CEM 33 &5)“)\:5'.«.» SN 5oy el S0l Gl By > Loolisl %

* Numbers with the same letters indicating non-significant statistical difference at the 1% level.
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Figure 9. First row: the inactivation of copraxyl
chloride fungicide at concentrations of 200 (1), 300 (2)
and 400 (3) ppm on linear growth. Second and third
row: The inactivation of metalaxyl-mannocide
fungicide at concentrations of 10 (4), 50 (5), 100 (6),
200 (7), 300 (8) and 400 (9) ppm on linear growth of
mycelium.
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Figure 8. First row: effect of control of propiconazole
fungicide at concentrations of 10 (1), 50 (2) and 100
(3) ppm on linear growth of mycelium. Second row:
control effect of fungicide carbendazim at
concentrations of 10 (4), 50 (5) and 100 (6) ppm on
linear growth of mycelium. Third row: the inactivation
of coxaccharide fungicide at concentrations of 10 (7),
50 (8) and 100 (9) ppm on linear growth of mycelium.
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Abstract

In this research, sampling was conducted quite randomly from the Ghorogh forest park located in
Golestan province. After isolation and purification of the fungi, charcoal pathogen was detected in
Caucasian oak based on the information contained in Biscogniauxia key species identification. The
effect of three fungal species including Trichoderma viride, T. atroviride and T. koningii on growth rate
of charcoal pathogen in vitro evaluated using two dual culture test assay and the impact of volatile
substances. All three species of Trichoderma used in dual culture tests and the impact of volatile
substances, have a positive impact on the growth of the fungus. Also effect of different concentrations
of fungicides including Copper oxychloride, Propiconazole, Carbendazim and Metalaxyl - Mancozeb
upon the causal agent of charcoal disease were investigated in vitro culture conditions. Results showed
that Propiconazol at concentrations of 50-100 ppm, and Carbendazim at concentrations of 100 ppm have
the highest percentage of inhibition among the concentrations of all fungicides. Metalaxyl — Mancozeb
and Copper oxychloride showed no significant difference with the control means.

Keywords: Golestan province, Quercus castaneifolia, Biscogniauxia, Trichoderma, Ghorogh Forest.
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