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Table 1- Isolates of Talaromyces flavus obtained from different regions in Iran.

Crop Cultivated in Sampling Regions of Soil T. flavus Crop Cultivated in Regions of Soil T. flavus Crop Cultivatedin ~ Regions of Soil T. flavus
Region Sampling T. flavus Isolates Sampling Region Sampling T. flavus Isolates Sampling Region Sampling T. flavus Isolates
Potato Karaj TF-Po-K-41 Cotton Neishaboor TF-Co-N-21 Cotton Gorgan TF-Co-G-1
Potato Karaj TF-Po-K-42 Cotton Moghan TF-Co-M-22 Cotton Gorgan TF-Co-G-2
Potato Karaj TF-Po-K-43 Cotton Moghan TF-Co-M-23 Cotton Gorgan TF-Co-G-3
Potato Karaj TF-Po-K-44 Tomato Varamin TF-To-V-24 Cotton Gorgan TF-Co-G-4
Potato Karaj TF-Po-K-45 Tomato Varamin TF-To-V-25 Cotton Gorgan TF-Co-G-5
Potato Karaj TF-Po-K-46 Tomato Varamin TF-To-V-26 Cotton Gorgan TF-Co-G-6
Potato Karaj TF-Po-K-47 Tomato Varamin TF-To-V-27 Cotton Gorgan TF-Co-G-7
Potato Varamin TF-Po-V-48 Tomato Varamin TF-To-V-28 Cotton Gorgan TF-Co-G-8
Potato Varamin TF-Po-V-49 Tomato Varamin TF-To-V-29 Cotton Gorgan TF-Co-G-9
Potato Varamin TF-Po-V-50 Tomato Varamin TF-To-V-30 Cotton Gorgan TF-Co-G-10
Potato Varamin TF-Po-V-51 Tomato Varamin TF-To-V-31 Cotton Gorgan TF-Co-G-11
Potato Varamin TF-Po-V-52 Tomato Varamin TF-To-V-32 Cotton Neishaboor TF-Co-N-12
Greenhouse cucumber Varamin TF-Cu-V-53 Tomato Varamin TF-To-V-33 Cotton Neishaboor TF-Co-N-13
Greenhouse cucumber Varamin TF-Cu-V-54 Tomato Urumia TF-To-U-34 Cotton Neishaboor TF-Co-N-14
Greenhouse cucumber Varamin TF-Cu-V-55 Tomato Urumia TF-To-U-35 Cotton Neishaboor TF-Co-N-15
Greenhouse cucumber Varamin TF-Cu-V-56 Tomato Urumia TF-To-U-36 Cotton Neishaboor TF-Co-N-16
Greenhouse cucumber Varamin TF-Cu-V-57 Tomato Urumia TF-To-U-37 Cotton Neishaboor TF-Co-N-17
Greenhouse cucumber Varamin TF-Cu-V-58 Tomato Urumia TF-To-U-38 Cotton Neishaboor TF-Co-N-18
Greenhouse cucumber Varamin TF-Cu-V-59 Potato Karaj TF-Po-K-39 Cotton Neishaboor TF-Co-N-19

Greenhouse cucumber Varamin TF-Cu-V-60 Potato Karaj TF-Po-K-40 Cotton Neishaboor TF-Co-N-20
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Fig. 1- Colonies of Verticillium dahliae & Verticillium albo-atrum isolates:

(Up) From Right to Left: V. dahliae (cotton isolate); V. albo-atrum (tomato

isolate); (Down) From Right to Left: V. albo-atrum (potato and greenhouse

cucumber isolates).

Talaromyces flavus ‘._...._.qj\)l.uﬁ:a v_....qlia Sy JL“
3 7 (Gzas oy 3\ Verticillium  dahliae  s\lsas y S5,

claalus b wg V. dahliae sl wsy Od_i a_xlod 4_xld

o
¥

daloda__alod 9 J_;J Lgl_M_«..:)) TF-Co-G-15 9 TF-Co-G-21

(e gy sles g ZVJL.» Gy (e abad Gl o

Fig. 2- The effect of mycoparasitism mechanism of 7. flavus

by -‘"' N T

on mycelia of V. dahliae: From Right to Left) Lysis &

fragmentation in V. dahliae mycelia by TF-Co-G-21 & TF-
Co-G-15 (Mycelia in Lysis & fragmentation manner:

discontinuous arrow, Healthy mycelia: continuous arrow).

a Sl Verticillium  dahliae 6Lno,4,l§_«|))§:a s, Talaromyces  flavus ;'-"':’ii‘)‘ugf“ ,su —Y‘Ji_:

by Lacsy Sty Son LSt Susylsjl s 04 s = V. dahliae o Glacs s A uls Son (ar
TF-Co-G-20 3 TF-Co-G-15 slawlis

Fig. 3- The effect of mycoparasitism mechanism of 7. flavus on microsclerotia of V. dahliae: From

Right to Left) Healthy microsclerotia of V. dahliae, disintegration & formation inhibitory of
microsclerotia by TF-Co-G-15 & TF-Co-G-20.
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Table 2- Different manners of T. flavus isolates in relation with V. dahliae, cotton Verticillium wilt
agent, in mycoparasitism mechanism and grouping means of inhibitory percent for V. dahliae colony
growth in mechanisms of mycoparasitism, volatile and non- volatile metabolites production by

Duncan test (a. = 0.01).

Inhibitory Percent for V. dahliae Colony Growth Different Manners of T. flavus T. flavus

Non- volatile Volatile Mycoparasitism Isolates in RelationWith V. dahliae in  Isolates

Metabolites Metabolites Mycoparasitism
92.50 a 72.61 c 79.43 e Fragmentation & Lysis TF-Co-G-1
83.57 b 39.28 h 81.30 d Fragmentation TF-Co-G-2
50.55 h 36.90 i 77.60 g No Relationship'& Fragmentation TF-Co-G-3
72.50 c 21.71 1 717.57 g Fragmentation TF-Co-G-4
48.55 ij 69.04 d 82.24 c Fragmentation TF-Co-G-5
42.44 m 20.00 m 85.04 b Lysis TF-Co-G-6
47.11 k 45.33 g 78.50 f Fragmentation TF-Co-G-7
39.44 n 14.28 o 79.43 e Fragmentation TF-Co-G-8
4422 1 36.19 ] 70.09 ] Fragmentation TF-Co-G-9
43.66 1 17.14 n 69.15 k Fragmentation TF-Co-G-10
41.85 m 19.04 p 78.50 f Fragmentation TF-Co-G-11
46.55 k 58.33 f 81.30 d Fragmentation & Lysis TF-Co-N-12
46.77 k 60.71 e 76.63 h Fragmentation & Lysis TF-Co-N-13
51.44 g 16.66 n 82.24 c No Relationship & Fragmentation TF-Co-N-14
51.44 g 72.61 c 85.04 b No Relationship & Fragmentation TF-Co-N-15
50.55 h 28.57 h 71.02 i Fragmentation TF-Co-N-16
45.44 f 16.66 n 57.94 m No Relationship TF-Co-N-17
50.00 h 22.61 k 78.50 f Fragmentation & Lysis TF-Co-N-18
74.88 j 58.33 f 61.68 1 Fragmentation & Lysis TF-Co-N-19
49.88 h 77.14 a 81.30 d Fragmentation TF-Co-N-20
55.55 e 75.42 b 79.43 e Fragmentation & Lysis TF-Co-N-21
52.00 g 77.14 a 78.50 f Fragmentation & Lysis TF-Co-M-22
48.77 i 76.00 b 88.78 a No Relationship TF-Co-M-23

0 0 0 0 0 n Control
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Table 3- Different manners of 7. flavus isolates in relation with V. albo-atrum, tomato Verticillium
wilt agent, in mycoparasitism mechanism and grouping means of inhibitory percent for V. albo-atrum
colony growth in mechanisms of mycoparasitism, volatile and non- volatile metabolites production

by Duncan test (a=0.01).

Inhibitory Percent forV. albo-atrum Colony Growth  Different Manners of 7. flavus Isolates . T. flavus Isolates

Non- volatile Volatile Mycoparasitism in Relation With V. albo-atrum in

Metabolites Metabolites Mycoparasitism
73.00 i 54.72 b 60.52 b Fragmentation & Lysis TF-To-V-24
74.22 h 45.94 e 21.05 h Fragmentation & Lysis TF-To-V-25
72.77 i 46.62 e 47.36 e Fragmentation TF-To-V-26
73.33 hi 45.94 e 10.25 ] Fragmentation TF-To-V-27
72.77 i 45.94 e 7.89 k Fragmentation & Lysis TF-To-V-28
77.66 f 33.33 g 42.10 f Fragmentation & Lysis TF-To-V-29
80.88 d 50.00 c 68.42 a Fragmentation & Lysis TF-To-V-30
80.77 d 85.00 a 55.26 c Lysis TF-To-V-31
78.77 e 35.00 f 31.57 g Fragmentation TF-To-V-32
83.66 c 31.81 h 60.52 b Penetration, Fragmentation & Lysis TF-To-V-33
73.11 i 31.66 h 15.78 i Fragmentation TF-To-U-34
94.66 a 18.33 i 47.36 e Fragmentation TF-To-U-35
95.22 a 33.33 g 52.63 d Lysis TF-To-U-36
75.22 g 18.18 i 52.63 d Fragmentation & Lysis TF-To-U-37
92.55 b 48.33 d 52.63 d Lysis TF-To-U-38

0 j 0 j 0 1 Control
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Table 4- Different manners of 7. flavus isolates in relation with V. albo-atrum, potato Verticillium
wilt agent, in mycoparasitism mechanism and grouping means of inhibitory percent for V. albo-

atrum colony growth in mechanisms of mycoparasitism, volatile and non- volatile metabolites
production by Duncan test (a=0.01).

Inhibitory Percent forV. albo-atrum Colony Growth Different Manners of T. flavus T. flavus
Non- volatile Volatile Mycoparasitism Isolates in Relation With V. albo- Isolates
Metabolites Metabolites atrum in Mycoparasitism
14.73 ] 2.85 ] 16.66 h Fragmentation & Lysis TF-Po-K-39
25.41 i -20.00 k 38.88 e Fragmentation TF-Po-K-40
25.46 i 37.14 f 44.44 c Lysis TF-Po-K-41
77.00 b -36.19 1 8.33 i No Fragmentation & No Lysis TF-Po-K-42
51.57 d 47.61 e 16.66 h Fragmentation & Lysis TF-Po-K-43
29.58 h 31.90 g 41.66 d Fragmentation TF-Po-K-44
76.66 b 0 i 36.11 f Lysis TF-Po-K-45
72.64 c 4.16 h 58.33 a Penetration TF-Po-K-46
46.25 e 61.11 d 33.33 g Fragmentation TF-Po-K-47
89.26 a 61.11 d 44.44 c No Fragmentation & No Lysis TF-Po-V-48
43.98 f 81.11 c 36.11 f Lysis TF-Po-V-49
50.74 d 84.44 a 36.11 f Fragmentation TF-Po-V-50
31.38 g 82.77 b 36.11 f Penetration TF-Po-V-51
25.55 i 82.77 b 47.22 b Lysis TF-Po-V-52
0 k 0 i 0 ] - Control

53 glolE B B B Sy ;:,»54 J=le Voalbo-atrum G T. flavus laalde 3 55 5 Calides glaldl> -0 J g
‘5\_&"_‘,«:}&4‘ L. 5 V. albo-atrum Lga\_;fﬁ. Ly ufu\_})bjb. doys Lgl_:awi\_:ﬁ 64_:{a))f 3 r—*fﬂ)‘)\i,}g:‘ Mlﬁa

0=2/21) S5 55T L T flavis Caleen lasslito 51558 5 513 LS5 A 5 ot 5L sS0n
Table 5- Different manners. of 7. flavus isolates in relation with V. albo-atrum, greenhouse cucumber
Verticillium wilt agent, in mycoparasitism mechanism and grouping means of inhibitory percent for

V. albo-atrum colony growth in mechanisms of mycoparasitism, volatile and non- volatile
metabolites production by Duncan test (0=0.01).

Inhibitory Percent forV. albo-atrum Colony Growth  Different Manners of T. flavus T. flavus
Non- volatile Volatile Mycoparasitism Isolates in Relation With V. albo- Isolates
Metabolites Metabolites atrum in Mycoparasitism
35.00 b 22.22 f 53.48 c Lysis TF- Cu-V- 53
45.63 a 11.94 g 44.18 d Fragmentation TF- Cu-V- 54
27.77 c 65.67 d 53.48 c Fragmentation & Lysis TF- Cu-V- 55
9.09 f 51.11 e 67.44 a Fragmentation TF- Cu-V- 56
13.63 e 82.22 c 58.13 b Fragmentation & Lysis TF- Cu-V- 57
13.42 e 82.77  bc 53.48 c Fragmentation TF- Cu-V- 58
22.22 d 85.00 a 53.48 c No Relationship TF- Cu-V- 59
27.55 c 83.33 b 53.48 c Lysis TF- Cu-V- 60
0 g 0 h 0 e Control
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Abstract

Verticillium wilt is one of the most important diseases of cotton, tomato, potato and greenhouse
cucumber that causes serious losses in these crops. Biological control could be an effective strategy for
controlling this disease. In this study, for the investigation of antagonistic-mechanisms of Talaromyces
Sflavus, first, pathogenic agents and antagonistic fungus were isolated from cultivated regions of above-
mentioned crops using Komada and TF culture media respectively. In next step, antagonistic
mechanisms of 7. flavus including mycoparasitism, volatile metabolites production and non-volatile
metabolites production were studied separately. In this study, sixty 7. flavus isolates were used from
which 23, 15, 14 and 8 isolates belonged to cotton, tomato, potato and greenhouse cucumber
respectively. For cotton and potato wilt disease caused by V. dahliae and V. albo-atrum respectively,
maximum inhibitory percents (81.51 and 64.93%) were mediated by TF-Co-G-1 and TF-Po-V-48
respectively. Non-volatile metabolites played the most important role in their antagonistic activity.
However, for tomato and greenhouse cucumber wilt disease caused by V. albo-atrom, maximum
inhibitory percents (73.67 and 54.78%) were mediated by TF-To-V-31 and TF-Cu-V-60 respectively.
According to the results, the most effective antagonistic mechanisms of these isolates was volatile
metabolites production.
Key Words: Talaromyces flavus, Antagonistic mechanisms, Verticillium dahliae, Verticillium albo-
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