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Table 1. Simple variance analysis of inhibition percent of mycelium of Fusarium solani by extera

cellular Volatile metabolite of antagonists isolates in different periods of time
Mean Squares

Sources of Variance Degrees of freedom
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Error 16 8.44 23.19 14.98
Coefficient of VVariance (%) - 6.98 7.75 5.30
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Table 2. Simple variance analysis of inhibition percent of mycelium of Fusarium solani by extera
cellular Non Volatile metabolite of antagonists isolates with the amount of 5ml in different periods
of time

Mean Squares

Sources of Variance Degrees of freedom

24 h 48h 72h
Treatments 7 0.7"™ 0.001™ 0.004 ™
Error 16 0.7 0.0002 0.001
Coefficient of Variance (%) - 212 2247 14.04

CansS Ll s Jslo 7,5 mle Slis 5 3151 Lol Saiylosl oo yo awslis b
lcanssS LSl 5 vals o a5 ol ala>de F.osolani sgdeae o) 5l il Lo 0 ol
el 009 Qo) Hao 5 lews J5uS e 5 Sl g5 lo cire (5 kel Cglas

(S 5] gy el FA) 550505105l o5 Corgd —

B) Joko )b mle Blomiiy bl cad SET Glawlaz o a0 A Jluil 4
S il 5l o el FA o Foosolani pglace o) 51 6,55l o (o Lo
3,18 0929 Hlo S

Dgbsn 0dolin 2 Joaz ;5 ol 5l (S5l as s Gl ly a5 5l Jol mls

Sbalz Jobo g gl Slads il Jole (Sl woys anglis b
slealis a5 ol > Fuosolani sgduce ol 5l 5ol Lo 0 (e 4 CancioSLST
W1y P e s oy YIdg YIAY ol 4 w5 & T, harzianum2 4 T.harzianum4
5 98,5 18 S i g lel 09,5 ST 0 g ails Fuosolani pgdias o, 5l Sas,lesb
T. 4 T.virens T. harzianum2 .T. koningii slealo> lawgs S losh ol op S
8,5 13 o el 09,5 SO o anli b aS og harzianum3

(S ;] uy ol VT) 5,50 i) o g Cogsd -2

B) Joko )b mle Blomiiy bl cad SET Glawlaz o a0 A Jluil 4
O il 5l e el VY jo Foosolani pglacs o) 51 6,55l 0 (o Lo
lld 3524 Sl e

odnlie g0 Joux 0 oy 31 Swlil aoys eole uilly 4 3l ol mlo
D9 s

sloalr il o5 gl aleig S ol Sl ao anlia |
T. sl a5 ob da>de F.osolani pgdace 0l 51 id o O lie a0 CanigSL]



ARAY w5l 6 w5 sl o Trichoderma spp. slaaslaz |13 1.8 5 )18 bS5 .56 o) en g ool &

21y Bl s sy UVE § AVE (e 4 < 4 T, harzianum2 4 harzianumé4

a S e gkl 09,5 0 laaslax cpl g ol atsls F.osolani pgdace o, 51 Sas,losb

.JJ)L) )‘).Qb L_S)LA] 05;)0 Lbd..:‘& );L..)sdd)‘d )‘).9

polanio dd ) il 55 5ol 10 o ipSTT (Culture filterate) gyl <loed 17 3l (s ) 40
(i sdo 1+ 5 /500) Fusarium solani
(oS ;] g Seln YF) (6350 Ibil o] Sopgi = )]

oAt o yd B 9 ) Jleil o j0 (Sils atsls aiz (yge3l Ghg) 4 paSilee dunlie
2 GRlhe V) Jobo )5 mle iy il e ST sloalar WS o
3925 (5,0 Fre WS (mils 5l o el YT 0 Fuosolani pgdis o) 5l (6 08 gl
RYIRY

odmlie V' Joaz jo0 oy 5l Saijlosl as,e eole uibyly 4y 5l Jol> ol
D9 s

soalr Jibo g5 gl olxig S Jol (Salojl gy awlis |
5 ol o a5 ob i Foosolani sgdeces o) 5l i Lo O Glie 4 CanassSL]
035 2oyd yao S leny J55S (e 5 S dgzy s )bl gl LaeisS L]

ol Dbl 5 Lawgs Fusarium solani pg.dce o, 51 (S )losl oo jo ol il )lg 4300 - ¥ Jeus

lises gloy Jolghyo) e M plie 4 o ST slaalizr Jsho 2,15
Table 3. Simple variance analysis of inhibition percent of mycelium of Fusarium solani by extera
cellular Non Volatile metabolite of antagonists isolates with the amount of 10ml in different
periods of time

Mean Squares

Sources of Variance Degrees of freedom

24 h 48h 72h
Treatments 7 0.7™ 0.054™ 0.002 ™
Error 16 0.0003 0.0002
Coefficient of Variance (%) - 212 21.61 24.91

(&‘if)/wg Sl f/‘)‘;);aj/d.i/fj) Sogd — o
o 2 mle Sl g 36 ki) cesSliblaahis o asys 13l o
Clls 3gzg Ll gse



VAT Jlo ¥ ol o ol (5l (sodl! olj oKaslo) u.i..:).:cbf Yv¥

odnlice dw Jgdz y0 al, 3l Saijlosl asye eole wibyly aies 3l Jol> ol
D9 s

eisSlilloaglir Jsbo ) wle St 1) A6 (S5l oy anslie
T. harzianum2 slaay oz a5 ol ala>Me F. sOlANT poudice o) 51 id Lo Vo l5e @
Sl yo ly Bl e sias ws o FIYA 5 FIVA e & w5 a0 T, harzianumé
alax g a3 Sie )bl 09,8 SOy aS awsls FLosolani sgdace o,
ol S Jlows pordne 0y 31 Saiylosh coge wuo ) VIVl 4 T. longibrachiatum
09,5 Sy ;5 (Sap &5 Sl 039y w0y o dacundSLIT plo bagi S (e g o
RO ST

(S ;] uy ol YT) 5550 /4] o guws Coysi-

oo 231 mlo St 3 5 s 5l cans ST slaaslas (o wops 49 Lol &
O mils 5l e el YY o Fosolani padics 0 51 68 el> 0 (d Lo V)
s 3524 Sl e

odslice dw Jgaz ,o ol 3l Saijlosl asje eole uibjly @i 5l Jol> bl
D9 s

CendgS Liklaalazr Jslo )5 mle et 5 3151 Jol> (Fw)losh oo jo annlis L
T. slalax> a5 ol dax>de Foosolani sgluce o) 3l od e Ve ol o
UVE NFIYA AFIYA e 0 55 & T, harzianuml 4 T .harzianum4 harzianum?2
&ylel 09,5 ST j0 g sl Fosolani pgdice o, 5l Sasylosl jo 1y 51 o itden oo

IRCLLJU S Jt R S

z -
Golow ¢ (Fat s ClS CoU £)l50 5 gy (5)l0,L0l Ho S5 OIS T SO
,o Fusarium solani « g lew ol obx! Jolse o j0 il o cog)lie8 S Sowsy

(Nasr-Esfahani, 1998 ; Cullen et al., 2005) s ls ol gous Lis g o)l !
Gloalaz 8l 5 )18 Slrd i Sl w)n 3e5] 59 Goml @ barpe slaaw;p 0
(S o 509351588 S Sawws Jule F.osolani ale Trichoderma spp.  calize
sy bl a5l lacanisSlsl Gilise slaalas a5 58 Lasiie (03] (nl 235 plox
Iean J e 4 wslate i g6 ab, Gl cwiles 5 185280058 Slse
3 Ciles [0 (6 i r*l* T. longibrachiatum «lo> ol Trichoderma spp. glaaslo>



ARA w5l 6 w5 sl o Trichoderma spp. slaaslaz |13 1.8 5 )18 bS5 .56 o) en g ool &

Jr=s ,» Mohammadi et al. (2004) mbs L mls cpl aasl Foosolani o,
3,8 ks Rhizoctonia solani

Jole 7,8 podcs 0y 5l (6,5 sl> o Trichoderma spp. (;5) 12 sbbeudglis

Wogr oo edly xS Fosolani ) Ld cele FA casisSLl slaalos a5 oKin s ko

olej 5l cel VY cladS 5l o T longibrachiatum aslos )18 LS 5 el 00y S50
GrSsle o 1y Bl o e Fuosolani z,8 poducss o) 51 g lo5b a0 VYIAA L s
L, oles s 5l Fosolani z,B o) 5l gylosh asye .cuily g)lew Jole 0 3l
4 ol (San a5 Cily ctS oy A Sl (09m0 Wig; S g bl Ll ey S
Wil gy Sty B anns how o by cldS (b1 OllS 5 iy e o
A oasline 5 Chavan et al. (2009) wlidss ,o ouls s

FO 5l G olje 4 Trichoderma spp. slaalax plo |3 slacdplie (iolel o
,» Trichoderma spp. sleaslax 14 065 S (6 S ol> F.sOlaNT  egudics 0, 5l ao o
ol cansia ol et Sl b rizmen 5 (535 Sl 5 Byb 5l b L oK le)]
Otadohet al., ) wale F. solani sljs,len 7,8 i, 5l sciudly jam o8l g gladss
(2011

ooy Olatie da Sl da ygiSY Jolds goaxie 1,8 slacuglie Zeppa et al. (1991)
aS wioly lis g w5891 s 4 T.viride 5l oglase S baly jo 1) g m Wl wlinis 4
S lecdalie sy CekS 5 CueS 8 SuS Uhgy 5 olse )b bl
obed 4 55k g 4l el S g8 g S 0wl oe )l B s 5 )2 slatudplie.s S5
oS gea 5] el S5 5 5l glad il oo bayT 6,8 ,58 sl 6 lows Jole 4y ppiiins
0rd oy oleans oole JoSse 39 b wsSame alal, o gleds a5 ool glouls Ylozs|
b s alal, 5 b SSgm 8l Gpas @l bawwlE,l SUls 5 lame od> Cuale
(Baker and cook, 1974)s ls S cugb, ¢ <M

uasive Trichoderma spp.slaalos> Jsbo 7,5 mle Gloed 5w,y ialejl o
9 T. harzianum2 clbale> ol olbxiy 1 ol Lo 0 o5 alal L ol
Olime 4 i 5 @ (g lew Jole 7,8 pgdics 0, PDA i Lazo o T. harzianum3
S od e Vo 9,8 Lol by canl il 2alS wali 4 Cuus awoys AVE 5 AIVE
al, PDA S laxs 4 T. harzianumé4 4 T. harzianum2 sleala> ale oloels
50l 4 S oy VHIVA 5 VETA Glie & iy & Sjlomt Jole )5 (soselons
sl oles Mohammadi et al. (2004) wlasle;l 5 iolesl cpl muls ool a8l zals



IVAY Jlo ¥ o leds o al> (Gl sodlsl ol)"l oKils) (S polS \N4d

5 ke e Trichoderma spp. wge (smassS o] munsilSo 18,8 LS 5 51 solaul
RV
by ol Slidod dojosSoy Jl3ne slocglio )5 950 Slge g5 3,50 53
Yo )V W Gl Yele Glap ! a5 il sl atiine ¢ plxl saxie o S
Trichodermin  asle  olocSigun Bl fpizmed g LS 5935T LI oIS guil LIS oS
@l sl wl lawgs Virdin 4 Gliotoxin Trichotoxin Paracelsin Alamethicin

WS oo Ll (Soidden U Skr 0 1) e A &S Waliee adgi LeyosSy s
(Dennis & Webester. 1971; Elad et al., 1982; Papavizas, 1985)

&L

Baker, R. & Cook,R.J. 1974. Biological Control of Plant Pathogens.
W.H.Freeman, Sanfrancisco, USA

Boyd, A. E. W. 1972. Potato storage diseases. Review of Plant Pathology, 51:
297-321

Chavan,S.C.,Hegde,Y.R. & Prashanthi, S. K. 2009. Management of wilt of
patchouli caused by Fusarium solani. Journal of Mycology and Plant
Pathology, 39: 32-34

Chet, 1. 1997. Trichoderma— application, mode of action and potential as a
biocontrol agent of soil borne plant pathogenic fungi. John Wiley and Sons,
New York, USA

Cullen, D. W, Toth, I. K., Pitkin, Y., Boonham, N., Walsa, K., Barker, I. & Lees,
A. K. 2005. Use of quantitative molecular diagnostic assays to investigate
Fusarium dry rot in potato stocks and soil. Phytopathology Journal, 95: 1462-
1471

Dennis, C. & Webster, J. 1971. Antagonistic properties of species-groups of
Trichoderma (I1. Production of volatile antibiotics). Transactions of the British
Mycological Society, 57: 41-48

Ebtsam, M., Abdel-Kawi, K. A. & Khalil, M. N. A. 2009. Efficiency of
Trichoderma viride and Bacillus subtilis as Biocontrol Agents gainst Fusarium
solani on Tomato Plants. Phytopathology, 37: 47-57

Elad, Y., Chet, I. & Henis, Y. 1982. Degradation of plantpathogenic fungi by
Trichoderma harizianum. Canadian Journal of Microbiology, 28: 719-725

Fisher, N. L., Burgess, L. W., Toussoun, T. A. & Nelson, P. E. 1983. Carnation
leaves assubstrate for preserving cultures of Fusarium species. Phytopathology
Journal, 72: 151-153



Yvyv w5l 6 w5 sl o Trichoderma spp. slaaslaz |13 1.8 5 )18 bS5 .56 o) en g ool &

Harman, G. E., Howell, C. R., Viterbo, A, Chetl. & Lorito, M. 2004.
Trichoderma species opportunistic, avirulent plant symbionts. Nature Reviews
Microbiology, 2: 45-56

Khorasani-Aghazadeh, M., Alizadeh, A. & Safayi, N. 2009. Biological control of
Fusarium wilt of potato using antagonistic strains of bacteria. Journal of Plant
Pathology, 44: 1-21

Little, T. M. & Hills, F. J. 1978. Agricultural experimentation design and
analysis. John willey and Sons, New York, USA

Mohammadi, S., Mansoori, B., Zamani-zade, H. R. & Heydari, A. 2004.
Biological control of Rhizoctonia solani the casual agent of wet root rot of
chickpea in greenhouse condition. Proceedings of the 16" Iranian Plant
Protection Congress, 29 Agu-2 Sept. 2001, Tabriz, Iran, Tabriz University, p.
251

Nasr-Esfahani, M. 1998. Fusarium species associated with dry rot of potato tubers
in Esfahan. Iranian Journal of Plant Pathology, 34: 225-232

Otadoh, J. A., Okoth, S. A., Ochanda, J. & Kahindi, J. P. 2011. Assessment of
Trichoderma isolates for virulence efficacy on Fusarium oxysporumf. sp.
phaseoli. Ropical and subtropical agroecosystems, 13: 99-107

Pajohandeh, M. 2001. Creation of in vitro bank of germplasm virus-free potato.
M.Sc. thesis, Tarbiat Modarres University, Tehran, Iran

Papavizas. G. C. 1985. Trichoderma and Gliocladium biology, ecology and
potential for biological control. Ann. Rev. Phytopathology, 23: 54-64

Sharma, K., Kumar, M. & Misra, R. M. 2009. Morphological, biochemical and
molecular characterization of Trichoderma harzianumisolates for their efficacy
as biocontrol agents. Journal of Phytopathology, 157: 51-56

Slininger, P. J., Schisler, D. A., Burkhead, K. D. & Bothast, R. J. 2003.
Postharvest Biological control of potato sprouting by Fusarium Dry rot
Suppressive Bacteria. Biocontrol science and Technology, 5: 471-494

Stevenson, W., Loria, R., Franc, G. & Weingartner, D. P. 2011. Compendium of
Potato Diseases, 1: 73-80

Theron,D.J. & Holz,G. 2010. Prediction of potato dry rot based on the presence of
Fusarium in soil adhering to tuber at harvest. Plant Disease, 75: 126-130

Vinale, F., Sivasithamparam, K., Ghisalberti, E. L., Marra, S. L. & Lorito, M.
2008. Trichoderma— plant pathogens interactions. Soil Biology &
Biochemistry, 40: 1-10

Zeppa, G., Allengron, G., Barbeni, M. & Guarda, P. A. 1991. Variability in the
production of volatile metabolites by Trichoderma viride. Review of Plant
Pathology, 70: 604-609



	بررسی اثر متابولیت‏های فرار (گازی) جدایه‌های مختلف آناگونیست Trichoderma در جلوگیری از رشد میسیلیوم قارچ بیمارگر F. solani
	بررسی اثر ترشحات مایع3F  جدایه های مختلف آنتاگونیست Trichoderma در جلوگیری از رشد میسیلیوم قارچ بیمارگر F. solani
	نتایج
	بررسی تأثیر متابولیت‏های فرار (گازی) جدایه‏های مختلف آنتاگونیست در جلوگیری از رشد میسلیوم  F. solani
	بررسی تأثیر ترشحات مایع (Culture filterate)آنتاگونیست‏ها در جلوگیری از رشد میسلیوم  Fusarium solani (میزان 5 میلی‏لیتر)
	بررسی تأثیر ترشحات مایع  (Culture filterate)آنتاگونیست‏ها در جلوگیری از رشد میسلیوم Fusarium solani (میزان 10 میلی‏لیتر)

