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Fungi isolated from Agaricus bisporus in Tehran province with special reference to
Verticillium fungicola
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Table 1. Isolates obtained from different locations in Tehran province

Fungus Collection number Location

Acremonium crotocinigenum V07 = IRAN 706C Shahriar (Farshad)
Acremonium crotocinigenum V14 Shahriar (Farshad)
Acremonium crotocinigenum V15 Shahriar (Farshad)
Acremonium crotocinigenum V34 = IRAN 708C Mallard (Mallard)
Acremonium crotocinigenum V35 Mallard (Mallard)
Acremonium crotocinigenum V36 Mallard (Mallard)
Acremonium crotocinigenum V50 Shahriar (Mehrchin)
Acremonium crotocinigenum P4 Mohammadshahr (Pedam)
Acremonium crotocinigenum  P3 Mohammadshahr (Pedam)
Acremonium crotocinigenum Pl Mohammadshahr (Pedam)
Acremonium crotocinigenum P2 Mohammadshahr (Pedam)
Cladobotryum dendroides M3 Mallard (Mallard)
Cladobotryum dendroides M2 Mallard (Mallard)
Cladobotryum dendroides F18 Shahriar (Farshad)
Cladobotryum dendroides. F19 Shahriar (Farshad)
Cladobotryum dendroides F15 Shahriar (Farshad)
Cladobotryum dendroides F13 Shahriar (Farshad)
Cladobotryum dendroides F16 Shahriar (Farshad)
Cladobotryum dendroides F9 Shahriar (Farshad)
Cladobotryum dendroides F8 Shahriar (Farshad)
Cladobotryum dendroides F17 Shahriar (Farshad)
Cladobotryum dendroides F14 Shahriar (Farshad)
Cladobotryum dendroides F20 Shahriar (Farshad)
Cladobotryum dendroides Ml Mallard (Mallard)
Cladobotryum dendroides F12 Shahriar (Farshad)
Cladobotryum dendroides FI11 Shahriar (Farshad)
Cladobotryum dendroides F10 Shahriar (Farshad)
Trichoderma harzianum SHS Shahriar (Pars-e-Shahriar)
Trichoderma harzianum SH5 Shahriar (Pars-e-Shahriar)
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Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma harzianum
Trichoderma atroviride
Trichoderma virens
Trichoderma virens
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola
Verticillium fungicola

SH9
SH2
S3
SH1
S7
S4
F4
S1
SH6
SH7
S6
S2
S8
SH4
SH3
S5
P15
P20
P16
P18
P17
P19
P14
SH10
SHI11

F6
P10
P11
P12
P13
P9
F5

V02 =IRAN 707C

V03
Vo4
Vo5
V06
V08
V12
V13
V16
V17
V18

V19 =1IRAN 710C

V20
V22
V23

YY

Shahriar (Pars-e-Shahriar)
Shahriar (Pars-e-Shahriar)
Hashtgerd (Sahar)
Shahriar (Pars-e-Shahriar)
Hashtgerd (Sahar)
Hashtgerd (Sahar)
Shahriar (Farshad)
Hashtgerd (Sahar)
Shahriar (Pars-e-Shahriar)
Shahriar (Pars-e-Shahriar)
Hashtgerd (Sahar)
Hashtgerd (Sahar)
Hashtgerd (Sahar)
Shahriar (Pars-e-Shahriar)
Shahriar (Pars-e-Shahriar)
Hashtgerd (Sahar)
Mohammadshahr (Pedam)
Mohammadshahr (Pedam)
Mohammadshahr (Pedam)
Mohammadshahr (Pedam)
Mohammadshahr (Pedam)
Mohammadshahr (Pedam)
Mohammadshahr (Pedam)
Shahriar (Pars-e-Shahriar)
Shahriar (Pars-e-Shahriar)
Shahriar (Farshad)
Shahriar (Farshad)
Mohammadshahr (Pedam)
Mohammadshahr (Pedam)
Mohammadshahr (Pedam)
Mohammadshahr (Pedam)
Mohammadshahr (Pedam)
Shahriar (Farshad)
Shahriar (Mehrchin)
Shahriar (Mehrchin)
Shahriar (Mehrchin)
Shahriar (Mehrchin)
Shahriar (Farshad)
Shahriar (Farshad)
Shahriar (Farshad)
Shahriar (Farshad)
Shahriar (Farshad)
Shahriar (Farshad)
Shahriar (Farshad)
Mohammadshahr (Pedam)
Mohammadshahr (Pedam)
Mohammadshahr (Pedam)
Mohammadshahr (Pedam)



Verticillium fungicola V24 Mohammadshahr (Pedam)

Verticillium fungicola V25 Mohammadshahr (Pedam)
Verticillium fungicola V26 =IRAN 711C Kordan (Asia)
Verticillium fungicola V27 Kordan (Asia)

Verticillium fungicola V28 Kordan (Asia)
Verticillium fungicola V29 Kordan (Asia)
Verticillium fungicola V30 Kordan (Sadaf)
Verticillium fungicola V31 Kordan (Sadaf)
Verticillium fungicola V32 Kordan (Sadaf)
Verticillium fungicola V33 Kordan (Sadaf)
Verticillium fungicola V37 =1IRAN 709C Mallard (Mallard)
Verticillium fungicola V40 Mallard (Mallard)
Verticillium fungicola V4l Mallard (Mallard)
Verticillium fungicola V42 Mallard (Mallard)
Verticillium fungicola V43 Shahriar (Mehrchin)
Verticillium fungicola V44 Shahriar (Mehrchin)
Verticillium fungicola V45 Shahriar (Mehrchin)
Verticillium fungicola V46 Shahriar (Mehrchin)
Verticillium fungicola V47 Shahriar (Mehrchin)
Verticillium fungicola V48 Shahriar (Mehrchin)
Verticillium fungicola V49 Shahriar (Mehrchin)
Verticillium fungicola F1 Shahriar (Farshad)
Verticillium fungicola F3 Shahriar (Farshad)
Verticillium fungicola F2 Shahriar (Farshad)
Verticillium fungicola P7 Mohammadshahr (Pedam)
Verticillium fungicola P6 Mohammadshahr (Pedam)
Verticillium fungicola P5 Mohammadshahr (Pedam)

Siloasl cusd &y Agaricus bisporus g )6 ;| aaslax  oles -
o J.M 6))5Lm5 \)LP g_))‘)5 raj.t)l.s).h O .byfo o..\.?)' 6Lht)l3 AL g0 = IRAN...C -
- All isolates were obtained from Agaricus bisporus.

- IRAN...C = Fungal Culture Collection of Herbarium Ministerii Iranici
Agriculturae, Plant Pests & Diseases Research Institute, Tehran.
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Verticillium gy3 5| U Agaricus bisporus ;> S_is Gl (5)loep wdle =) S5

Al g SN ol olwege 5 ASEay € 9 b SS9, sloged sleast a fungicola

Fig. 1. Symptoms of dry bubble disease of Agaricus bisporus caused by Verticillium
fungicola. a. brown spots on the cap. b, c. deformation and mummification of fruit-
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100
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var. fungicola

var. aleophilum

var. flavidum

AJ292393 S. lamellicola

=< 9 Hhe! Gleaslas) Verticillium fungicola 455 slaas lg Siskd o0 -V IS
DNA ;58S 5 9 ITS (>ls5 sla g 5l eosl cws 4 (CBS 0 oo (5,0 Sl !

Simplicillium = a5 bootstrap ,1,_S5 V-« -+ L Neighbor-Joining s, Ly s0959—s,

el ool ool outgroup lgie & lamellicola

Fig. 2. Phylogenetic tree of 3 varieties of Verticillium fungicola based on ITS-5.8S
sequences of ribosomal DNA using Neighbor-Joining method with 1000 bootstraps.
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&k var. flavidum (m g g f) var. fungicola opg0.55 mM-0 g h-k ;984055
c (CBS 238.80) b «(CBS 300.70C) k g€ @ oy ywl .(l g1 d o ) aleophilum
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To look at the figures and table, please refer to the Persian text

(pages: \Y-Yq).
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