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Abstract

Different species offrichoderma especiallyT. harzianum
(Th2 biotype in Europe and Th4 in America) consédieas causal
agent of green mould disease on button mushroégaricus
bisporus) casing beds. In this study, 100 fungal isolatesew
collected and purified from different mushroom giogvunits in
Tehran province and Urmia (NW Iran). Totally, 6@l&es of
T. harzianum, 27 isolates ofT. virens, seven isolates of

T. hamatum and six isolates of T. inhamatum were
morphologically identified. The main infectious agewas

T. harzanum. Specific primers were used for identification of
different biotypes. Th2 and Th4 biotypes specifiamers
amplified 450bp fragment. Using these primers, S@lates of
Th2 and Th4 biotypes callell aggressivum f. aggressivum and

T. aggressivum f. europeaum were identified from 60 isolates of
T. harzianum. Colony growing rates of 60 fungal isolates were
measured at 15, 20, 25, 30 and 35° C for deterroimaoif
optimum growth temperature. These optimum tempezatdor

Tehran and Urmia isolates were 30° C and 22+2° @eotively.

Keywords: Distribution, molecular identification, optimum

temperature, Th2 and Th4 biotypes

(2 (lidis Lo w )l (ol )5 (g9l 10313,5 55 Al
ul).eﬁ oy w).? oKiils “5))9L.5 ouSiials
00SLils ¢ oaliin s Lo 0,5 ol PR aud S5 gz pudt] il
OIS ey S olKils ¢(g5,5liS
(E-mail: emgoltapeh@yahoo.com)

0uSLails o Sl 50lS 09,5 JLoliwl il g las ) wig—
Aoyl cdang,l oKils ¢(g5,5liS

b o 98| (alid )5 g5zt ils 1yg ) 0 (SAauao
OIS eyt So i oBls (g5,5liS ouSiils ¢ LS

oS

a5g5 o Trichoderma > i lize glaassS
Tha LG 6l 40 9 Logyl ;0 Th2 slace 540 9 T. harZianum
O3 W )3 e S5 6 ler sl ge oo (e &
Mg o g (Agaricus bisporus) glaoSs Sle5 7,6
Shss @B oo lisee S1he sl alaz) - v o gided ol o
5 Gl (s slmaz arng)l Gl 5 5 Glsl o glaeSs
Jaohe £ e olwlid laads 5l oolaiul b .asals alls
Slanlas cche TLvirens aseS 5l aslas YV (T, harzianum «g8
el T.inhamatum ases 5l aslas il  T. hamatum aie8
s S @ Ghygm sl (Sogl ol sle inss
dole ;53-8 adeiss gl and ools ausis T, harZanum
by slonainn plolid cuz ool sla ST 5l s o
&l wolaz! sla Filel as ooliul (g )l Jole ais% 4
Cdx FO- ashd oSS 4y 0B Th 3 Th2 glacassn ololis
sl £ gl 55 5Ll ol slesla wl Ly aog 5o
slocadgn jlaslax Yo slaes T, hardanum asgs 4 by ye
5 T. aggressvum f. aggressivum 4 pg—wge Th4 4 Th2
Sl aizren s oLwlis T, aggressivum f. europeaum
aglazr Fo S ol Co s fF Lo g 0y Al gloo (S
ey D)5t (e 4> 3 ¥O 5 Ve YO V- N0 sbales jo
slaalae gl od) aige sled a5 WS (aine 5 285 18
Ol et slaasloz sl g (mgmadas 4z )3 ¥ ol gs (L
83 wgmanes 420 TYEY deg)f

Oyl a0 STy (Tha § Th2 lacuigy tguudS slaojly
Fsge lolid cange

45 5 ez 155 platal, 4y gl 05 0 ) gl adlipbly 51 ot %

O Sy olRaSls 4y 0als il



VWA dONY alo o, /o SThs> 2,8 e sl i 51 TriChOdErMa i aloe slaaiss ololis | ol San 5 031),5 5

84/ AY

IR o)
Ssbo Jole (3lulaz g (513 paiged -

slaeSs Shss g8 hi9n sleaxly 5l )l peiges
el Jas 4 VWWAA Jlo [0 aeg,l b jols g o5 bl jo
S s 00t 0 yinly g 00 03 )ty CumwgreS 5| Landigas
Slasie e i by syslaer i SB i s gl oS
SyoliS oaSaly LS wlii gl oK losl an LS
oo zly 5l el ol o ald Jatie Lwyde Gy oKl
Sl 003 (5 yglaem agai Vot ggame y0 Cilitee gy
(Davet 1979%sls olaz! cuis s 3l oz, 5lulas
dam) S Ghg)y & baslazr (ilegalls 5l s )5 ool
Clle ojlae Ci S L me 53, AllS slaalor oS
So55T98,90 olwlids 4 pla Bl o, 90 (MEA) ,LST
o slwlil glaa s ool wl L LeyosSs 5 sloasss

(Rifai 1969, Domsclet al. 1980, Bissett 1984, 1991, 1992)

oL o S5y (i S o ez oSy bl s
oo Jld 59y o ygemslled Sial)] Sy 0y G 9 ) ol
]..> 9 Lb)}u.u}.'u ‘LDJ..JL.S uL...a}.a} 5LQ)JL5‘.\.HS g.)l.:..m‘ 05_76

lales ;o T. harZanum ases ass , o) s puw (oo -
sladlax o9, 4w lacws asl> 5l bl ol o
g aidls o Joo iy had 4 ola 0,8 T, harzianum g%
0315 1,8 PDA cotS Lo e g5l 6y (sSLiS 35 10 10
YO X+ 00 slabes o Siale 5l e 6 bt s
4S5y 0y Gl 9 00l ()l gl 4z 0 YO 5 Y
72 6 slesSial (9,0 JolS wd; ploy S i g (2B
235 513 owin g0 b Sy cel VF

Fo:ge Slalllas sl sogebis 0355 ans -
gl Ctz L 350 parlacs 0355 agd jslaie 4
(Romainet al. 1999) -)|,LSan ¢ (ya0s, o9, 5! (0955 DNA
5 st o 0 lae SlAE a e lal s 5 colai
9 4t (e Jid S5 53 59,580 )5 V0 (59l>) j9 S
g9 aby) il e Ve ol e ol e ¥
SIS 2 alie lanme (3508 byl 5l g 05 Sgdens
a8 p 4l lte dee gy JlS 4 (08w by o))
> 0ad Siabe slag))l el Sl )6 us,) I
ey b St 53 59, T-F oo ooz 08 oy

0395 Ay 5 ey cadal ool 1,8 ad s o je0 VY -VO

doddo
2L Wy olge Ll 5l eolaiwl sgzg L STyem 7,8
9 oeelRg phed ueandS (g Sl (8 @lie I (Sare
Sy @B Soasn 035l 5 0092 5y5r8 aiel ool gl
Lz J=1,0 40 Agaricus bisporus (Lange) Singerss,
ST 5 g5l Jslse 51 (5ol (2 20 50 055 (59
J—lse oy e I (Rezaei Danesht al. 2001) il -
Ol 1) Shss @B )l (hian 9 9 ouiiS Sgue
S s L yosSe 5 sloaasiss 5l (b e SIS 5)len
ol 43585 T. harzianum 445 a> 51 .(Chenet al. 1999)
5 T. viride, T. longibrachiatum, T. hamatum , 1 , S
aoloas By Slye> 7,8 s 3l 50 T. pseudokoningii
o=l o (= g9 (Muthumeenakshiet al. 1994)
‘f'a 9 ..\_J)J| o 6‘4_05\> ‘;‘)P 6L®C)b).w o G)Lo.u
&slows o=l o 51 e (Fletcher 19900 Yo ygle Y-F
olou!l cel s anlyd g ol jau il ¢l ISl o
Sl L (Hatvaniet al. 2006) as,8 ayas Sz
T. harZanum a5e5 slacuise 45 0d asie 43,5 O)e0
A S o ol ) Oyl 5 o B o i g 035
o (5o Olalllas o i ,i, (Hatvaniet al. 2006)

L T. aggressivum 455 4 o T. hazianum 43¢5 45 o )5
;I T. aggressivum f. europeaum slapls 45 golais! 0,8 4o
oL a5 LS 5l 51 T. aggressivum f. aggressivum g Ls g
Chioet al. 2003, Hatvanét al. 2006, Magdalin&t ) s_as
I L T. harzianum 445 (al. 2008)
Rifai 1969, Domsclet al. 1980, Bissett), o olwlis

U 55 Se Sloga 5 5 5 (1984, 1991, 1992
85w See sl Shg 5l (Hp e J Gl biadbioe plulis
|y aisS Ll s e ls Slige s dilive sloaisS oo
Ol 4z Bl Lo )l 0929 b oS (oo (orhad et 5 e
T. harzanum 453 ¢l 285 JeUge ol 55T 7,8
o=l Bae g el 48 S5 5 js0 lal o Ol lacaine 5
2 ebdiS,) g g5Sws See Sl Sy (s, aslllae
sloasss (S p I pardis Il 5 g e lales
il o eyl e 5 5 Ol 3 (SleSs (S 7 B el

LSI 20 “lf )’l solaz



857 Ab

VWA dONVY ol g, /o SThss 2,8 oygn sl e 5 TriChOdErMa > aale slaaiss ololis ] ol San 5 031),5 5

20355 3,589,550 1)

laiss Sielsds5e lulid 5 jluloe -

S i (wgaaS 5l odel Jos a0 slas,ls paiges |
Ol e 9 Ol Gl 5o iy S 55 g ) S
alax £ a5 sl Cavs o (B alax Vo v ggame 10 A
sS4 by e aslas YV (T, harzianum ases 4 by ye
Ui o T hamatum a8 e beo o aslas can (T, virens
Ao eols ez T inhamatum aiss & bes e aslas

SLoyo98 5 ladist (coni Slol2 9 21y (o) n b
u_we...os 30 y9= e 6Lb4_>5§ FLERW ,AM WO W @L.AL..MJ
MIJGA oualine JJ[S 6‘4.05& C)lS LSLQ)""‘“ 9 03 0)4)5....»[)

sl 00 00l QLAMJ \ Jﬁ"\} o 6‘4.:; w.._ﬂ).' R C.)Lu

lales ;o T. harZanum ases 4 s, o) s pw (oo -
slaled ;o 0l G gyl odel Cawd a4 b
Lod a5 0,5 jattice ¢ yugmmdw 4,0 Y0 9 Vo (YO - YO
Sy)ls T harzanum 455 o, o8l o 42 BB 56
gk 42,0 Vo ol oLl ladla 0l (ples age
Sgr g 4z )0 VYEY wareg)l plivwed ol
3 ol ol 5leads las sl diges b astine uies
3 eyl Qlised Gladiged g ugmds 4250 10 Lo
Bl 0y Ol G2 yeS SIS Gugandis 4z )0 YO (gles
ey )3 Sl b e lales S Dl oo izren
Bblo @ bg e a 4553 G sladslas g aiils 43S SO o,
Sl b, sl Gl glales o wiil e alise
(O JSE) wiyle

90 og, 4 3B Glaasss ololl -

wobazs! la 55l L DNA =S5 5l ol> ol
o slwlis aslos £v s jlas ols Lz Th-R 4 Th-F
Yo olas T, harzianum asss laie 4 05605890 g, @
il e yeze a3s5 Thd 5 T2 clacises 4 slete aslox
5 T2 g 4 bg o (lied Ol sloaslaz 70+ (oo
Y JSs) ansb o Tha

shie Ol L st 5 S5 oy by bpgilace (2,6
a0 -V sl o Hund Sis )l e g gilolos s !

NS (6, gedes

C)b ‘595...1.».«...0 o.>53 )| (5“5)) DNA C‘)M‘ -

O39Sl oolinl b gy (cageluns 0055 5l 05 i (2B
CTAB g, ;| oolawl b 0555 DNA 4 0005 04 mlo
<d)8 sl ol s Sl (Doyle & Doyle 1990)

oolainl 8,90 slo,55LeT -
Thd 3 Th2 slacuign oy ;551 90 5l canlllas ol o
oslazwl Th-R 5 Th-F slesl « T. hardanum «¢5 ol
DNA 5 ITS2 4 ITS1 a>b 3l 55l g0 cpl s $
Slss (Chenet al. 1999) cwl ool b o550,
25 T & BB ol 50 eolitul 050 sl ST gustlSs

5l e
Th-F (8- CGG TGA CAT CTG AAA AGT CGT G-3
Th-R (8- TGT CAC CCG TTC GGA TCA TCC GB
eolaiz! PCR bl Lyl i —
G cpl 5o ed age ek Slojeasy ST
phs o 5l Vee (oo Vol dgSee Yo e o
Nooheo ¥ oesasSy Vel chle 4 skl
dexo gSly Bl Ysedeo ¥ AMOCh) e o)l
33 (ANTPY Sliwd sy sbsidSe uSlss Ve o /)
ek mpl wls Y 5 ess DNA 51 2y S
oSy ol plosl (o8 <5l (Taq DNA polymerasg
(Eppendorf, Germanyss,a! ISGluge 5 olliws 1o yg50
ovgrdes 4z 50 AV (glod po adgl (gilucidyuly ol el
Jols a5 > YO s GBS Djgo ddBy g0 e 4
g 4250 AF gles 5o (gy DNA - (g3l puly
OA oo jo oS as; @ ba,55le] Jlasl sast V0 Gow a
3 Mz Al G gl Ve Do 4 Gugeedes az o
2y plel 4l Ve Sae a4 Guseede a0 VY gleo
e I AT L R ULt
59,81 J5 69, PCRJgaze .ok plonil adds cin Sue o



VWA dOONVY alo o, /o SThs> 2,8 e sl i 51 TriChOdErMa i aloe slaaiss ololis /| ol San 5 031),5 5 86/ As

5 0l Qlwl jo lasS's (SThs 7,8 (595, 55T 5l LoyosSe 5 iz oo (silulaz sladiss cnd Slgl)8 9 (ST - Jgox

degl Ol e
Table 1. Distribution and relative abundance ofedént Trichoderma species isolated from button mushroom farms in
Tehran province and Urmia city
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Fig. 1. Optimal growth temperature of obtainedased in Tehran (3CC) province and in Urmia city (22° C).
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Fig. 2. PCR amplification of genomic DNA harzianum using Th-F and Th-R. M1kb DNA ladder, NC: negative

control.
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