nMsdnLEenuasnadaURnEnTWYBlBs Fusarium oxysporum
mﬂﬁuﬁ:ﬁlajdﬂﬁﬁﬂkﬂﬁ% (non-pathogenic Fusarium)
°lum'iﬂ'mqm%’a's’l Fusarium oxysporum
Selection and Evaluation of the potential non-pathogenic
Fusarium oxysporum for suppressing plant pathogenic

Fusarium oxysporum

ansyd augns ensdnd Weulveds s15ine Avayns gaised duzie

ngudelsany dindTenauinisesnuine

S1891UAIUNIINTN

nsfaLdenuasnnauANEN INTBNTDI Fusarium  oxysporum  aneugiilal
neliinalsa (non-pathogenic  Fusarium) Iumm’w@m‘?}j@i’] Fusarium oxysporum 1)
fidunssendnauaziiufognsiutgnndaetni1 91alne ufng wyasna win unde
e Anvarudiu 9lne wnsnan wasly dailnes drdue Undaiisfu washuniud
SITUYIR 9N 2.N1YINYT VT8l 2.910 2.UATUFY 2.aNTTUYT wag 2.9Uas151H Wun
LBNTD1 F. oxysporum anfu uduenidieliuian’ wasduunsiavendelagdnugns
\35yuueMs PDA wazdnwarlasiadmsasy 16desn F. oxysporum sauau 10 lelean
Ao laandAudannsn 2.maauys Wannfuvanusidema 2.@edlnl 1ianfiusssuwd 2.010
nfulgnndieinh uasusy nAudgndgnndae a.dedlml Idandulgnuns
v.anssays  uazldanAuugninmiuthu 2.quasvsiil Ygndunin uzidewma duLn
fnyutiiu $1alne wnsnan wasly daiinen Tunszansfuauin 5 dns Lilelr3sunsavaoy
auananselumsneliinlsarendos £ oxysporum Iﬂwqmsﬁaiw F. oxysporum iuen
wazdwunviald $1uau 6 lelatan funldanfuugnnin a.maauys Aulgnuzidema
Ldedlml  war Ausssueid 2.91n LinvenisiuiisadadueinisiiAnanides
F. oxysporum anwslsaiiy Aflenslumdesiiluans wagsas
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A

Fusarium \Jusedeludu wulsvialunnuis vanswiaduaimmuedsafiuiidify
eszvraviarudemoun finls fiwh fudn Leonliusedu wadlinafsdounasndenis
Auden Tsaddlusausemefiineinsa Fusarium wagyhanudemennn ldud Tseuien
Tunéae (Panama wilt) lsALfigavesuziewma win Ue (flax) ihe fhdas dumdes faduwn
shmeu SurlSs néae du wey uetida lulssmdlvenusianaiuaisvia nsvareogisluiu
wazlufivannninsviindu lnoiduauvmveslsalufiviiddyvanvia Taun Syfudeamun
fhe e saven nevd1Ud wesly uzdoma win Sailnen uay fus TnevilviAalsa
i (Fusarium wilt disease) fufivduan wazfivdinuate 9 vila uazlsanaii (Fusarium
fruit rot) fivindnisssuiavhanudenelitunandainfiumniulnsemnzfsaseauns
dosnideniiivendesuaumnuarannsodssinegluiuldurunansd iaausiuuds
(variation) 1dd waz Wesrlnaresiafinsatvarsfiviiiusunesofivuasdiding
v3lnafiedifidos Fusarium Yuidiou

ﬂaﬁluuﬂi%wﬂlwaﬂivauﬂmmhﬂwwmmmﬂLsuam F. oxysporum A lsaLien
vosiAswsRaswinuntu iy Lapmensgvesndae ¥ fiflauvmainides £, oxysporum
f.sp. cubense Tseufieavesuziown 7 mmmamﬂmaiw F. oxysporum f.sp. lycopersici
wazlsauiiorinfuiivasenouwns Aflawmnainidon £ oxysporum f.sp. melonis (s
faudiagiimsldansieitesiumhinidonlsafitlumstiostuidaniemununisssuinve
Foramalsaudafinnu uifdldldnafiviiians iesnides Wudenitendelufu uasd
nsegsentuiaweniivimggld vilinsldasiadisdlaldnad duardudlddomadsll us
nduiliFsduamuhnmsnensniy lurasiisaaandnnunsinmniiognasn

Anndgymiaanans ﬁaamﬂé’aﬂﬁumsizmmLLazLﬁi’J’wﬁwmmaﬂL%@ﬁﬂﬁiuiﬁumméﬁu
Fedududemisnstestuindnidion £ oxyspotum AifiussAvsnimunniu fduyus way
LinelfiAadgnidedomdenisld nawnunisldarsiafiienanndraniedinansenuse
anmundouls Yagtulusmssamaiinenunisinunistestuidaiden £ oxyspotum
mmakmﬁmmmﬁ% Tneannzlunzidomalaenisldidos £ oxysporum awﬁus:ﬁ"l,aj
regliiialsa (non-pathogenic F. oxysporum) anmstfunusisdonniulusssueifun
P npannsadudsnisaiyuendenanvemedsafiondoglufuldediedius sdninm was
Liifnansgnusionsasyvesiivendy 1nssnunsinuiildnadidngn Fadulsediuiiul
Anwideiiusiun veaeu wasdadonden £ oxysporum  anewudiilinelviAnlsa
(non-pathogenic F. oxysporum) Tufusssuwd auusnasnivends wisludufidnansenu
wsadudanisimuivedlsa (suppressive soil) wldlunsiestufdadios £ oxysporum
awlsadien dsluinasemaldisnenumsinuielinnmeiedudeds viegdunion
fsviswalunstnimiedudenisiielse (suppressive soill) namsAnuTilanad @mnsaniiun
Saszruunstlostumdalsafinfinanides £ oxysporum saufudsnstlestuidmdon
awglsniinlaonisliaduniduiing Wodumadenlmifitussasnmnntulunsdestu

MdAe31 Foxysporum Faaaiman1sfinwiuazdoya saufemaasuiild azsduusslevd
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281989 aLN¥AINTIUN1T T ufdAas1vlntag19luseansan wazdunisannisid
a15adlunsUaINuUAInlsANY Waas19ssuUNBASNTSUVRIUTEIANel At ueY wazddudy
salu

[

MQUILAIAYRINITNARDY

\oARERNUANIAGRUANENUTLTDT F. oxysporum enewiugiilinelviinlse 3
Anan1nlun13AIuANUTEYINTVBUTRIT F. oxysporum

A5Auns

1. sednsiinilulsaiiiinann Fusarium Mnuvastgniveiigg Tulsemelng

2. gunsafluesufvinislsadin wu dede Wuds anuiudsade wiu
whalaandonurunminalan wagnziiswweansged

3. 9NSIABATEI1 Potato Dextrose Agar (PDA), Water Agar (WA),
Potato Dextrose Agar (PDA) wag Corn Leaf Ager (CLA)

4. naewansIAumAweneas  (Compound  microscope)  N@Bd
Stereoscopic microscope LL@%ﬂﬁ@ﬂﬁﬂﬂﬂﬂWW%@M@qUﬂiﬂj
wnasuazssIAefuTiawazam (monosraph) YT

6. N@DIEIEAIN NABIganIIAUNTaNgUNTAlEEA N

3BNmaaes
1. M3AUTIUTIUNTRT F. oxysporum _ g1efusnlidneliiialsa (non-
pathogenic Fusarium) #35n1369)

1.1. M AufIRg1aRuUS IS INVBINY

v‘hmﬁlﬁusaumua‘u‘u%nmﬁﬂmmﬁmﬁﬁé’ﬂwmzmﬁLﬁiyaugmi RGEN
gnsLiien Wiedui wieiusuTuAulul Tufindeyaanmiu wazrudunsn-A1ves
AU

1.2 m‘iLLEJﬂL%’eJ F. oxysporum 31nAu

Fnsuenides F. oxysporum 1nAUA2EIS soil dilution plate technique

[%
Y

InedsAu 10 nu uvialasuviuasy (spore suspension) tutnauilsee 90 Jaddns
I a v Py Y] Yy v -1 -2 -3 -4
wenAuliaraty wakinagileANWINTUN 10, 107, 10 way 10 vendaUsswuiuasy

=

ANULAAZAMULTNTY 31U7U 1 838 adNALULINNS PDA Uunianamunniiviod 1uan

9 Y
= v 1%

5 Ju nduaTvdeuilosiu Wenunlailulesn F. oxysporum Fedreiduledoasuu
919113 PDA sial
1.3 N13ANYILaZNITILUNYLA

1.3.1 Yiweusanslaenisly single-spore technique
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donquadesadlu vial Aifiinduilsinge avesuriuaesliiuiina
avesuszana 10 aUes e 1 loop neldl objective fdavenesin 1vasann (loop) fivasn
Heoguasluavasuaiuane udaamn (streak) asuufantiweseing WA Uniefigungiivies
24 3l dinauosifendison wdesuue sy

1.3.2m39uunvile

ymsnwdnuazeesdaguine Snvasleladvuewsidenis way
FruunauIsnisves Nelson uazaniy (1983) mudunousiolud

o Anwidnwalznisasgeslalailitesn Anwin1sasng pigment,
sclerotium wag sporodochium Tue111s PDA

®  SAWLLATUIUIAVBY conidium, conidiophore Uu81%17 CLA 81¢)
10-14 u Ngaunil 26-28 °4. Anelsiias NUV

)

® i slide culture WaAnwanualzusy sporogenous cell, phialide,
microconidium, macroconidium
1. 4. p519doUANAINITalUNSYINIALAALSA (pathogenicity) LagNansEnu
& a v v a ax . Ql'
VBAUYBIN F. oxysporum Nuwsnlareduuzllome n1u3on15v0¢ Da Silva uagAmue (2005) 9
ANw1I981389 Potential of Non-Pathogenic Fusarium oxysporum lsolates for Control of
Fusarium Wilt of Tomato lngidunaugiameiy 30 31 118719570 kaigusinadhuales
& ) I & o v v a '
LUINaReUenTest Wuian 5 w1 andudidundlydanlunseansdiusiu vuin 500
fiaddns wWisuilsunadunssudsnishigusinusilomelualasiviuaosranios was
N35UIBNIUIINUETamAlUemMS PDB (potato dextrose broth) gua N15taseyiAulnves
uziamAlulsausou warAsIadeUNsiialsn LazAuaesRuNslamandedreasignly
NIEANeRUY 35 Ju
r-ﬂl 1 421’ I o Y a % =) -'-NI o =
Weonuin e F. oxysporum LivinlilAnlsaiungidewmeantuivegeu 39
WNueiileAnuluduneusoly

2. NINAABUNAUDITDTY £, oxysporum _@ieiiusilinelviinlsa (non-

T

pathogenic  Fusarium) NUADN1TLATYUDUTDIT F. oxysporum __f.sp.  lycopersici

WsuftRng T8

2.1. \wieaEes F. oxysporum f.sp. lycopersici mmquﬁmmaqmﬁmm
YU PDA

2.2. \wRBUTeT F oxysporum mawuﬁwlmalw,ﬂmhﬂ UUDINIT PDA

2.3. NAAOUNATENTDI F. oxysporum mawuﬁmiuﬂﬂmﬂmiﬁﬂ fifinonns
Lﬁmfuml,%vaiﬂ F. oxysporum f.sp. lycoperS/CI mmmiiﬁmmmaaumammummi PDA
A28735 Dual culture technique UQJL%@W@mMﬂMUiuMWm 28 %

2.4, Juinua ’J(ﬂ‘?lU’]WUENWUV]ﬂ’]‘SEJUENﬂ’]’iLﬁ]’iﬁU IATzilaziUIsuiey

ﬂ%?ﬂﬁ?ﬂ’]iﬂiﬂﬂ’ﬁéﬁJﬁNﬂ’]iL‘ﬂii}JfU@ﬂL?J@i? F. oxysporum ﬁ’]‘&JWUﬁqVIhJﬂ@I‘VTLﬂ@Iiﬂ
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3. N1INARDUNATBLAIDIT £ oxysporum  a1eugilnelviiiialsa (non-

pathogenic Fusarium) Nifan13L23384L8031 F. oxysporum f.sp. lycopersici Tulsasou
p1133N15V09 Da_Silva et al. (2005) #iAnw13984389  Potential _of Non-Pathogenic

Fusarium oxysporum lsolates for Control of Fusarium Wilt of Tomato $35n11569%
3.1 wzwaauzilowe aslunszaiumizAunal gua n1sasyiulnveiy
naueama auleny 30 Ju

3.2, 13818051 F. oxysporum f. sp. lycopersici UUDMNTIU PDA Tnesinty
’SJ:ulei PDA w117 1x1 (wufung Aides F oxysporum f. sp. lycopersici \@38y8¢ asuy
0195¥u PDA Unifefigumapfiussana 28 ssrwadea unan 10 Fu andwhaves
wrauaey finrumuiuty 10° ae$/addns agnindfuiuigniiy sinduliidesiasyuas
USududunan 10 u
33, W3LaT091 F. oxysporum aestusitlinelfiAnlse vuemnsiu PDA
(ma3Emslude 1) whnlenaveiuvivassveadesluiinduieinge Amumnuiy 10°
alod/Nadans
3.4, tundusdomany 30 Fu iden ududluavosuriuassrenie
51 F. oxysporum angusilaineliaalsn WWunan 20 wift anduthundgnlunssansfudid
Fe51 F. oxysporum f. sp. lycopersici aua NMsasvlnvewdawmealulsasou uas
MIIRABUNISAALIA kazAUawBIiuLEawmAdd1wasUanlunseaisdu 35 Tu
3.5, a39aeU wazduiinuaseiunsialsalufiviinadeu
NSUUNNHATZAUNISINALIAUUNLTBLNA
1438n15munnasaves Da Silva et al. (2005) Aifnw13d8i3ea Potential of Non-
Pathogenic Fusarium oxysporum lsolates for Control of Fusarium Wilt of Tomato ﬁ\‘iﬁ
1 = dudwund lauansennis
2 = Bdnadeusnansnvesduiisiiennisiedidsauasududtiina
3 = vioddeaAsududiimagnadugsdessduluusn
lunmvaesegedoy 11U
4 = vieddsatdeuduiimagnaiuierieesaugadduiiv
Tudwvaes 2 wieunnin 2 Tu
5 = viedudsauAsududimaananuiteudseen
Tuifeuauaiionnsiiien enviugsenvasite
6 = e visefisuantensvieddsuasududthnna waziien
UANAUTIEIANY
3.6. nafildiniinsiuazisudisuiunsaismsliguanuzdomely

AUDsUUINABYTDNTDT kAT NITUITNITUIINULTmALLDIMST PDB (potato dextrose
broth)
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1281 BUAY MANAN 2554 Audm Nueu 2557

9 q
a v

GRRINT nauddelsaity drinddeinuinisersnuig
wazwlasUgnitvasnunsns

NaLazITAINANITNAADY

M5AUTIUTITR31 . oxysporum agiusilineliAnlsa (non-pathogenic
Fusarium

nsfmdenuaznaaeudneninueadon Fusarium oxysporum aneWugiilal
nollialsa (non-pathogenic  Fusarium) Tuﬂﬂif-nUQML%aiﬂ Fusarium oxysporum 1)
ﬁql,ﬁuﬂ’ﬁaaﬂéfﬁ’mLLazLﬁuﬁaadwaauﬂqﬂﬂé’wﬁﬁ’l P1ING LATINT LUQYALNA WIN ULLTD
we dnmaudiu 91alne waenan wasly Sallnens Sadwen dndudsiu wavAuaua
5ITUYIR 210 2.N1YIUYT A4T¥ealvial 2.910 2.UATUTH 2.aWTIVUT wag 2.9Ua514578 11N
LENWBIT F. oxysporum aniusieds soil dilution plate technique VU531 PDA
(Potato Dextrose Agar) LLﬁ?LLEJﬂL%@iﬁﬁﬁﬂﬁ%ﬂ?ﬁ%ﬂﬁ single—spore technique &1
aﬁ’wLLuﬂszjﬁmaaL%@Im@é’ﬂwmgmsLfﬁ@ywmms PDA wazdnwalassadransiadey Mdes
F. oxysporum s1uay 10 lolean sl

Telatandl 1 léanAuugnudn 2.meyauys

Telatanil 2-3 IfanAutgnuzidema a.13odlnsl

lelsanil 4-6 lanfusssuwd 2.0

lelsiawdl 7 Wanfulgnndieunin 2. unsugy

lelaafl 8 ldandulgningnndae’n a.13eslnl

lelatandl 9 léanfAuugnuns 2.qwssays

uaz lelwandl 10 ldandudgninyuthu «.quasesiil

laugndunsn uzieina frdumn davutiu $lne weenan uwedly dailnet
Tunszansiuawin 5 ans tewlsunsiedeunnuasalunisieliinlsavendes F
oxysporum Imwgmﬁ'ﬁyaﬁw F. oxysporum Tiugnuazswunadnld $1uau 6 lelwan fiuenls
nAuUgnan 2.mayauy’ Aulgnusidema 2. 8edlvl uay Ausssund .00 vt
wuomsuitendadusimsfiinainilen £ oxysporum anvelsaiis fiflermslumdosd
Tuas wags

dusunisaniunisinassaeld Ae n1svitdeunuansalunsyinliialse
Ya0T051 F. oxysporum Tuenldnemuasiuiy 10 lelwan warnsisdeunavontos F
oxysporum maﬁuﬁ:ﬁlﬂﬁﬂﬁlﬁﬂiiﬂ (non-pathogenic Fusarium) ﬁﬁ&iaﬂ’liﬁl'%wjua\u%aﬁ’l

F. oxysporum f.sp. lycopersici
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dyunan1snaaasuarALugn

MsfadenuaznaaeufnenInueslios Fusarium oxysporum @Bl
neliinalsa (non-pathogenic  Fusarium) Iumimmm%jaiﬁ Fusarium oxysporum 1]
fidunssendnauazifiusognsiulgnndaetnii 91alne ufng wyasa win usde
e Fnvautay $171we uwnenan wesla §ailnens drduimn Vidutsiu washunia
SITUYIA 9N 2.N1YINYT 2Tedlnal 2.910 2.UATUFY 2.aNTTUYT wag 2.9Uas151H W
LBNT01 F. oxysporum anfu duenidieliuian’ warduunsiaveudelasgdnuaens
S5yuLeNs PDA wardnuailassadinsade Wdes £ oxysporum $1uau 10 lelewan
A lpannAudgnanin 2.neauys landuugnueiliome 2. @edlnal 1aa1nfusssuyd 2.01n
¢nfutgnndietin a.uasusy nAudgnignndae a.dedlml Idnfulgnuns
v.anssays  uagldandiudgninmiudiu 2.9uas1vni Ygnduwin uzidema duLn
fnyutiiu 91alne wnsnan wesly aiinenn Tunszansfuauin 5 dns Lilelr3sunsavaoy
muansalumsioliinlsavendes £ oxysporum Imaﬂqmsﬁaiw F. oxysporum 7iken
wazdwunviald w6 leloan fusnldanfuugnndn a.maauyd Aulgnuzidems
Ldoddml sy Ausssued 9.01n sneddilinuemsiuitsrdaiuemsfiinanides
F. oxysporum awnglsaity Afenislumdesiiluans uazsas
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