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In vitro inhibitory effects of five strains of Trichoderma on the growth of Fusarium
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ABSTRACT

Carnation (Dianthus caryophyllus L.) is one of the four major exporting cut flowers from Iran. Carnation wilt caused by
Fusarium oxysporum f.sp. dianthi is considered the most destructive diseases of plant in most carnation growing regions
of the world . To investigate the possibility of using biological control, the growth inhibitory effects of five isolates of
Trichoderma, including three isolates of Trichoderma harzianum obtained from Karaj (Thl), Shahrekord (Th2) and
Hamedan (Th3), and two isolates T. virens (Tv) and T. atroviride (Ta) from Hamedan, studied in vitro on the F.
oxysporum f.sp. dianthi isolated from Mahalat Carnation. The greatest growth inhibition in dual culture test was occurred
with the Th3 isolate and the lowest inhibition observed by Ta. Culture extracts of Th1l isolate caused maximum inhibition
of pathogen growth, while that of Th3 isolate showed minimal impact on its growth. Bioassay for production of
antagonist volatile metabolites showed that the most growth inhibition was observed with the Ta isolate the least effective
was recorded with Th3 isolate.

Keywords: Biological control, Carnation, Fusarium wilt, Mahalat.

* Corresponding author E-mail: ahjamaliz@yahoo.com



@B 0dy (g9, Trichoderma aylos gy (Siylosl Sl Ko g Slabe S \YY

A% plsl (Nelson 1983) awy, S'g cuiS g jgu
e sloaald (g9, ool Cavots wlox o5 lew

Al ol

i ST gloaslas 1SS g angd
wlax an Jols dojoshy bt boaslos
oaSzils 3l eads a3 Trichoderma harzianum
9 9,5 o (65,5l ouSiils oyl a5 oy (g5 0liS
o g Tovirens glos G laen (g5,5LiS suSiisls
SooleS eaSisls 31 g0 e T. atroviride 4l
Sl oy Gl o solatwl Slislej] jo (yloen
S gy aw )l o5 e 69, CanigS ST slaaslas
25 5 4 oo Sl g 15 15 Slge 3l blits

Al oolawl

slalos wedople Cold, ojad Al cyx
i ooliiwl blite cuiS by, 5l LayosSs 5 calise
Joli) et # b olas LS 5k B o el
o g (ald jles g Loy0Ss 5 sladlaz l o iy

.(Dennis and Webster 1971) .a;0 5 |,>1 |,S5

NP olas )

SlS b B o lole 50 556 &gy tolo]
eSS o )l iz bojles jo .l 1! Solas
AL 5 VF oo G a5 LyosSh 5 aslas gol>
5 oaﬁi»a.zilifo}t{w.}aﬁmj‘oy 00,5 o,y Celw
S o0 b eolaiwl F.oxysporum f.sp. dianthi
SlopdsSsy alar gl Sias 5 Slen 258 6%
W8S 18 e Jlde SCLIS g0 g allloy LAl jee
Gl Sas 5 Vb o Silen g8 gl Sl
pladl celo VY 5w 0,05 518 ol 40 CansgSLST
slojless o Sl 8 (SolS b8 615 ojlul 4
o aels b oyl dslie g calise

(Culture filtrate) Jekw g, ol Wl i 51 oy
Sl 25k B 53 ke 53 )y &g 2oles]
ssl> PDA bcwsS how ol Il Sola

G (Svo b
Fusarium oxysporum f.sp.  aisS o alal) o)y
«l» Trichoderma z,B alixe sleaiss 4 dianthi
I R S USSP TIV T
G U1y eo)l8 slagts), Jos 5o 9,5 (oo
oS (o
Ao

odlgil> 5l (Dianthus caryophyllus L.) S&ue
Slolo sny azls ol I g9 )z o5 audld )5
0y 4 DMlowe s j0 SSe ablis ]
olaidl 0)93 Jsb Vgome g 39d 00 Slgi ony  45LS
S ox )i (Sopk il el Jlo g0 T g
Fusarium oxysporum Schlechtend Fr f.sp. o1 Lol
W.C.Snyder & H.N.Hans dianthi (Prill & Delacr)
P S S bl e P (Sl
Ben ) wlos clas o Lis jo 5 ol oy sbls
SAYVE b 5o b sl ol 55 gl ol (1997
5 s 51w 9 (Etebarian 1996) y.l g adlaio
JRSRCI IVESRICE UM IPSV NS [ § 0 2 R
Mirabolfathy ) ail oo olo e 2lgl b ols > slaole
5 303 it Shacupie ady b Lo,y 5 6 2000
M5 by 08 sgazme 1) Flew du; a3y
75 1 13 bot @B porbs o)lad Dslie slags 5]
Sl 498 Gluds cld, b cansSLl ol oS e
ey @ 5l Gy Blo g 0390 juFd |y Hhgn,
Sl 18 4 axg5 (Peyghamy 1991) o4 oo
3l alizee slag B (g9, Trichoderma (il (slaaiss
wlhe zh Uy Gdod ool )0 g)lisd iz alex
Fusarium z B o, 51 Sailojl ;o LeyosSs 5 calisee
4 PDA ¢S e (g9, ,o OXysporum f.sp. dianthi
Sl Bl g 5l dlse alg (Hlite cusS by, dus
A oy 2 Jobo )

by w9y 9 3lgo
Sl Jole 7,8 55l (AL g g3lulo
Nash ) Ay 4 plies 0390l 23b 51 5 Lo (s5lula
S5 ciS slaghy, 4wl gileoalls o (1962



VY VAP bl g ks o) 5)lads o 890 « LT slais lom 5 ST Sl J oS

B BES 5 byl S8 0 LoyssSas il
g 0olj Byl aSiliz ol Salen alize slaaslos
4% alas Trichcoderma sp. a5 wisls jlis o)) Sen
F. oxysporum fsp. 5o Jole as; 5l &b
Sl Jole (G55 59, 2 (Jy ews,5 melonis

.(Ashrafizadeh et al. 2005) el 05,55 (59 i

AR Sl 5

LyosSes sladlsnl wan S5 oluss b Ll
Ta alox dwlic plie o 5 wogs LSS 3T sl
Ol b izran sl ools plas 1) L5l o mis
e soialosl 51 8 i gSIST )8 0 loj Do
Sl (ogebuce 0l 5l (6 S el 10 LoyogSo 5 30
Egoma ,d eialosl 5l B oy el FA g oo i
B S S A i
50 blae Ol 31 Sloe dslio [0 cowl ails 5 les
S as, cele FA L Ta ale s o el
Sbml 1y Solesr 0y 51 (Sailojl oty Giales]
izl Slidss bt (F JS23) Caul 05,5
3 slainals LoyosSs 55 calites (sladisS aS aas co ylis
Ol a8 S e ads 1 lecSasn (1
S, o 3l @l oz B s, ke
WSJ; (R podes u‘jACQ |) VLAY oW d....e; Sygo
i T.oviride 3 slacdgle o o i,S
Slowi 3 5l Gigyaee Oliie uisres lodged
.(Dennis and Webster 1971) ilooges la> Tv )3

S olac J amys FrogTe (Y o )e slacdale
OLSS a 50) ol angs LoyogS i sboalar 51 6 5o
» Sl @l 5l ik w e e
wafbus)f)lﬁoww@hw@
2 elS b Sl 4 el cels VY
5 s Lo

5 SAS-ANOVA 3806 5 31 solictul L lnools LT
Sygo Excel jli8le 5o sl solawl b Lo jloges e,
e L LSD (55l 5l loeSils aunnlie (sl 280y
Qo yd Cymizmad 30,5 eoliiwl a0 O (5 L] Jlail
dole flie Jgo 2 o B 08, 5l 6)lo5k
A A 7,8, 5l sk a0 X T o aS s S
P2 Pl Sl S8 B g sals s 0 )8 Gols
il bl plo 3 5

A-B
X= %100
A

o g mbs

Jilize S hala3]
Ay )l Cailes 4 OB Lo sbhalas dass
4 F. oxysporum f.sp. dianthi 3 lev z,8 iy,
sl gl ol j0 9 Wop Gglaie ol
doyd cpykies (Th3)  lase T, harzianum
OpweS (Ta) loes T. atroviride alos ¢ Sus)losk
asly Hlas 1) pgyyligd aiSy w51 (Swi)losh wsye
S)50 0 (e plu OGS L ls ol () JS2)

40 i d
2 30 be
3 b
£ 20
£ 10 a
5
;:P 0 —
E S+ 3 N N & A
g C}‘Q' «\(\'\» ‘({0« ‘({\b $ «
g Q Q Q & &
& & & <@ &
o N K W
& e X &
& & &
< N <

Slie cus u;qLaﬂ 30 LoyosSs i e sladslas Lawgh pgyjlie8 aiS 5 ol 5l (Saijlosl as o N S
Figure 1. Inhibition (%) of growth of Fusarium colony by Trichoderma isolates in dual culture test
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Figure 2. Comparison of the growth of Fusarium colony exposed to volatile compounds of different Trichoderma isolates
with different growth durations
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Figure 3. Comparison of the growth of Fusarium colony exposed to different concentrations of extracellular
exudates of different Trichoderma isolates
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