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Table 1. Isolates obtained from different locations in Tehran province

Fungus Collection number Location

Acremonium crotocinigenum  VO7 = 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 Fl16 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 M1 Mallard (Mallard)
Cladobotryum dendroides F12 Shahriar (Farshad)
Cladobotryum dendroides F11 Shahriar (Farshad)
Cladobotryum dendroides F10 Shahriar (Farshad)
Trichoderma harzianum SHS Shahriar (Pars-e-Shahriar)

Trichoderma harzianum SH5 Shahriar (Pars-e-Shahriar)



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
SHI
S7
S4
F4
S1
SH6
SH7
S6
S2
S8
SH4
SH3
S5
P15
P20
P16
PI8
P17
P19
P14
SH10
SHI11
F7
F6
P10
P11
P12
P13
P9
F5
V02 = IRAN 707C
V03
Vo4
V05
V06
Vo8
V12
V13
V16
V17
V18
V19 = IRAN 710C
V20
v22
V23

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 V41 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)
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5 )M 6))5LM5 QLQ? u)bj ‘By)la).b LY Jaﬁ.afo o..\S)’ (SLDC)b AL goxo = 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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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-
bodies.
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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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Fig. 3. Varieties of Verticillium fungicola. a-f. Conidiophores and conidial heads. g. crystals.
1. conidiophore stalk. h-k, m-o. conidia. var. fungicola (f, g, m). var. flavidum (a, b, e, k, n, 0).
var. aleophilum (c, d, h, i, 1). Strains: a, e, k (CBS 300.70C), b (CBS 238.80), c, d, h, 1 (CBS
357.80), f, g (CBS 992.69), I (CBS 501.89), m IRAN 670C), n, o IRAN 707C).
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During 2003-04 major mushroom production units of Tehran province were
sampled and 103 fungicolous isolates were obtained (Table 1). Verticillium
fungicola (with 50 isolates), Trichoderma harzianum (with 24 isolates),
Cladobotryum dendroides (with 16 isolates) and Acremonium crotocinigenum (with
11 isolates) were the most frequent fungi associated with the cultivated mushroom,
Agaricus bisporus. The report of A. crotocinigenum and two varieties of
V. fungicola (fungicola and flavidum) is new to the mycoflora of Iran. The validity
of temperature tests for distinction between T. harzianum and T. aggressivum is
under question as the Iranian isolates of 7. harzianum have the same growth rate as
those of T. aggressivum, but based on molecular data (AFLP) they are different from
both species. They could however represent a new taxon. Verticillium fungicola
causes dry bubble disease and also distortion and mummification of the fruit-bodies
of Agaricus bisporus (Fig. 1). The two varieties are indistinguishable from each

other on morphological grounds (Fig. 3), but they are distinct at ITS level (Fig. 2).

Key words: Agaricus bisporus, fungicolous fungi, Verticillium fungicola,

Cladobotryum, Acremonium, Trichoderma

# Corresponding author
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