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Antifungal activity of mycoendobiont fungi isolated from white button mushroom
(Agaricus bisporus), against some its pathogenic fungi
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Abstract

In this study, the effect of mycoendobiont fungi isolated from white button mushroom against Mycogone
perniciosa, Lecanicillium fungicula and Trichoderma harzianum, as its important pathogens, was
investigated for use in biological control and replacement of chemical compound. Isolates of mycoendobiont
fungi were isolated from the cap, gills and stalk of healthy white button mushroom, collected from major
mushroom growing farms in Iran. These isolates screened against aggressive strains mentioned above in dual
culture tests and the most effective isolates were selected for greenhouse experiments. White button
mushroom spawn was treated with the mycoendobiont fungi and disease incidence and growth parameters
were measured. All mycoendobiont isolates tested were able to inhibit and compete with pathogens and
controlled the incidence of wet bubble disease (M. perniciosa) from 21.42% to 97.61%, dry bubble disease
(L. fungicula) from 60.63% to 96.80% and green mold disease (T. harzianum) from 64.28 to 96.93%. This
test was performed in a completely randomized design with Three replications. Mycoendobiont isolates of
Fusarium venenatum and Clonostachys rosea had the greatest inhibitory effect on the growth of all
pathogens. In addition, Scedosporium apiospermum had a high growth inhibitory effect against M. perniciosa
and T. harzianum. According to the results, mycoendobiont fungi of white button mushroom could be
considered as the biocontrol agents and growth promoting with the aim of applying them in future.
Keywords: Biocontrol, pathogen, symbiosis, spawn
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Table 1. Effect of mycoendobiont fungi isolated from white button mushroom on mycelial growth of
Mycogone perniciosa, Lecanicillium fungicula and Trichoderma harzianum by using Duncan’s multiple
range test in SAS 9.1 software.

Pathogen Mycogone perniciosa Lecanicillium fungicula Trichoderma harzianum
Treatment Myecelial growth Inhibition Mycelial growth Inhibition Myecelial growth Inhibition
(mm) ) (mm) *) (mm) (%)
Control 92.00 a - 97.00 a - 99.00 a
KS-C7 22.00t 73.86 de 19.89rs 69.33 gh 34.56 op 62.79ij
KS-C22 12.00y 89.44 ab 6.90yz 92.65b 7.20yz 93.93 ab
KS-C31 39.20p 58.30 hij 21.00r 67.98 h 18.00 w 80.00 f
KS-C39 18.90 v 79.14 cd 37.00m 47.00 | 20.87 uv 78.65 fg
KS-C40 20.20 tu 75.40 cde 65.46 efg 2214 qr 41.78 mn 50.50 Im
KS-C48 28.12rs 65.36 f 84.00 ¢ 10.10 wx 47.00 | 46.33 mn
KS-C55 52.001 45.60 mn 17.00 st 71.56 efg 54.39 ij 38.00 op
KS-C62 89.12b 9.04yz 42.00 | 41.00 Im 62.33 gh 29.00r
KS-C68 70.27 ef 19.10 st 67.90 f 20.20rs 74.74 ef 20.23 tu
KS-C69 65.00 g 27.00 gr 89.12 be 9.97 xy 80.60 d 15.19 vw
KS-C87 48.00 m 47.25 Imn 90.00 b 9.00y 94.00 b 9.90y
KS-C103 46.76 mn 49.00 Imn 34.34 mn 49.74 ki 12.40 wx 85.85cd
KS-C104 71.65 def 18.10 stu 14.90 t 72.35 ef 29.79r 69.00 h
KS-C132 75.00 de 1550 v 740y 87.13¢c 14.14 wx 82.33 ef
KS-C210 28.60rs 65.33 f 74.00 e 1717t 9.00y 89.11c
KS-C285 29.12r 64.00fg 27.00 0 56.99 j 28.94r 69.44 h
KS-C303 62.02 h 35.01 nop 47.90 jk 38.13mn 37.000 57.13 k
KS-G9 87.04 bc 9.78y 70.13 ef 19.87t 44.44 1m 49.00 m
KS-G11 58.00 ijk 40.00 no 12.90u 77.00e 77.00e 32.03¢q
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KS-G18 42.00 n 50.67 klmn 10.87 v 78.18 de 67.00 g 26.07rs
KS-G80 55.33 jk 42.10n 32.13n 50.12 jk 77.60 de 17.17v
KS-G111 32.00q 61.33fgh 49.00 j 37.00n 97.22 ab 6.00 z
KS-G222 40.13 no 55.00 ij 76.67de 16.92 tuv 23231 74.00 g
KS-G307 36.66 pq 59.67 gh 9.90 vw x 79.20 de 88.00¢c 13.87 x
KS-S4 82.50 ¢ 13.00 x 9.00 wx 83.70d 70.87 efg 2355t
KS-S32 9.00 z 94.57 a 6.00 z 96.00 a 6.00 z 95.00 a
KS-S50 79.00d 14.19 vwx 55.78 hi 30.11 0p 32.00 pq 64.00 hi
KS-S58 15.00 wx 85.65 bc 59.65 h 27.00q 10.90 wxy 86.11 cd
KS-S210 69.90 f 20.13s 79.45d 1271w 38.90 no 54.33 ki
KS-5243 60.21 hi 33.40 opq 94.33 ab 790z 51.07 ijk 40.76 0

Wl g BB wo 10 S rha o witiis S ie B> S lils a5 ol Sk g 2 0
Values followed by the same letter are not statistically significantly different (P < 0.01).
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Table 2. Effect of mycoendobiont fungi on incidence of wet bubble disease, dry bubble disease and green mold disease, yield, fresh weight and dry matter under
greenhouse conditions by using Duncan’s multiple range test in SAS 9.1 software.

Pathogen Mycogone perniciosa Lecanicillium fungicula Trichoderma harzianum
Disease Number of Mushroom Mushroom Disease Number of Mushroom Mushroom Disease Number of Mushroom Mushroom
Treatment Incidence mushroom fresh weight dry matter Incidence mushroom fresh weight dry matter Incidence mushroom fresh weight dry matter
(%) © (©) (© (%) © © © (%) (©) (© ©
Inoculated control 84.00 a 14.00e 1.00d 0.07d 94.00 a 20.00d 0.93f 0.05f 98.00 a 14.00d 1.16e 0.20e
Nonémfg:ated 2500bc  42.00 be 4.20 be 0.75¢ 25.00 d 35.00 ¢ 270 0.45¢ 32.00b 50.00 b 3.50 cd 0.73¢
Prochloraz 15.00 cd 60.00 ab 4.20 be 0.75¢ 15.00 e 70.00 ab 3.00 de 0.57d 20.00c 75.00 ab 3.00 de 0.67d
KS-C22 3.00e 90.00 a 5.50a 094a 7.00 f 90.00 a 4.80 ab 0.88a 3.00f 94.00 a 450b 0.84b
KS-C39 7.00 de 38.00¢c 450b 0.80b 14.00 e 50.00 b 3.90¢c 0.68¢c 9.00 de 55.00 b 410b 0.80b
KS-C68 10.00d 65.00 ab 4.59 ab 0.80b 15.00 e 60.00 ab 4.70 ab 0.80 ab 10.00 de 55.00 b 430b 081b
KS-C87 12.00 cd 34.00c 4.36 be 0.75¢ 22.00d 35.00¢ 440b 0.72b 12.00d 35.00¢c 3.98¢c 0.78 bc
KS-C103 9.00d 78.00 ab 5.00a 0.90a 10.00 ef 90.00 a 4.65ab 0.78 b 7.00e 85.00 ab 436b 081b
KS-C104 18.00 ¢ 40.00 be 472 ab 0.88b 37.00¢c 40.00 ¢ 4.19 be 0.70b 15.00d 35.00¢c 3.50 cd 0.73¢
KS-C285 12.00 cd 53.00 b 450b 0.80b 25.00d 50.00 b 390¢c 0.68¢c 9.00 de 55.00 b 3.88¢c 0.75¢
KS-C303 66.00 b 18.00 de 4.00c 0.73¢ 54.00 b 25.00 cd 3.50 cd 0.62¢c 35.00 b 25.00 cd 3.22d 0.70 cd
KS-G9 20.00 bc 25.00d 4.10 be 0.75¢ 15.00 e 35.00¢ 3.20d 0.59 cd 15.00d 40.00 be 3.00 de 0.68d
KS-S32 2.00e 95.00 a 5.65a 0.96a 3.00f 92.00a 5.00a 0.90a 3.00f 97.00 a 510a 0.90a
KS-S58 4.00 de 40.00 ¢ 444 b 0.77¢ 12.00 e 50.00 b 3.75¢ 0.65¢ 3.00f 75.00 ab 410b 0.80b
KS-S210 10.00d 42.00 be 450 b 0.80b 22.00d 70.00 ab 433b 0.72b 10.00d 70.00 ab 4.00 be 0.80b

Al s pme B as o S mhaw jo s S yiie G x> S b &5 Sl ke e o 50
Values followed by the same letter are not statistically significantly different (P < 0.01).
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Table 3. Characteristics of effective mycoendobiont fungi isolated from white button mushroom
(Agaricus bisporus) to control of its fungal pathogens in greenhouse condition.

Effl)cfacy Efficacy of Efficacy of
. Host Sampling Lecanicillium  Trichoderma  Accession
Isolate Species L S Mycogone . -
origion origion -2 fungicula harzianum Number
perniciosa
(%) (%)
(%)

2252 Clonostachys rosea Cap Birjand 96.42 92,55 96.93 MZ209286

é:,?g Paecilomyces maximus Cap Esfahan 91.66 85.10 90.81 MZ226441

5688 Aspergillus ustus Cap Zanjan 88.09 84.04 89.79 MZ339215

2887 Cladosporium allicinum Cap Malard 87.71 76.59 87.75 MZ230372
(51%3 Curvularia inaequalis Cap Dezful 89.28 89.36 92.85 OK117928
(:Kl%4 Penicillium chrysogenum Cap Kermanshah 78.57 60.63 84.69 MZ226442
C}:<2885 Epicoccum nigrum Cap Hamedan 85.71 73.40 90.81 MZ724665

KS- Cephalotrichum Cap Tabriz 21.42 42,55 64.28 MZ339216
C303 purpureofuscum

KS-G9 Alternaria alternata Gill Sari 76.19 84.04 84.69 MZ344146
KS-S32 Fusarium venenatum Stalk Mashhad 97.61 96.80 96.93 MZ343574
KS-S58 Scedosporium apiospermum Stalk Gorgan 95.23 87.23 96.93 MZ230371
usslo Chaetomium atrum Stalk Kerman 88.09 76.59 89.79 MZ339214
A7/FY 4 AV/#Y L <5 a4 Clonostachys rosea S

do,0 4PN B AYIDD 5 pole g)lew slp asy
ao,s AFAY L ARAY § St ol sk Gl
5 ores S e S5 Glen sl
o, 47/AY L 5.5 Scedosporium apiospermum
&S Sy e S g lem Cadlgs (S5l
Fusarium  (g5059,0 o aw o5y onl &
s Clonostachys rosea  venenatum
sleasla> lsicas Scedosporium apiospermum
WAL G5 sy cnl 5o S
okl 3l Clonostachys rosea aiss
59,18 3925 Lol 5 calizeo glyil jo g oals 3,155
S @Uly syl cojllsile S lsiea
7B shislen Jelos nlp yo 1) ook Seiglen
aile (gounie GlopuaslSe (g5l Jled by ,lid,

ol Jskeo

Sl W 5 7,8 ws a4l slbedgle

olps  oaisS  wpm slaes

S509,° Sl den wls (lis jegh ool b
sz, B ply o Swjlosl Sl sl ‘J‘.;'Laﬂ 3,90
KS-S32 5 KS-C22 clo ajhiz 5 wogs 55 Lo
Solewm 4w 5o ol o1y Sasjlosl 31 o iy
Syl 1 KS-858 ajlus «yizmen auily
T. oM. perniciosa 3 ,lew 7,8 50 plp 1o (5 i
L. fungicula z,6 ol o Js <osls harzianum
Sl Glas 993 5l st JLB 36
Spe 09 sl wlzr el aes
BYVEY glie 1) sole len 585 cpiales]
Ol 1) Sz Ol (5 5low £489 9 2o AV/F)
) e U 5lows E589 9 S y0 AP/ L £o/8Y
JysS S o sey0 AFAY U FFIVA e @
M g WS oleewd 257,8 L as $s S
Silon w58 ln JF5S ke (it il
@ bypp e S5 5 Sis ole iols

¢ Fusarium venenatum  (559,0 (slaaisS



AR

C)LQ )| IX%ARCS &0 le.mc)ls L§>)l$_\.o ol ul)ls.m 9 6)‘)"""

Udeh ,o (2018, Abdallah Chaibub et al. 2020
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