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Abstract

Title : Biological properties of Chaetomium spp. and

Chaetomelia sp. in controlling wilt of tomato.

By : Ms. Ammaraporn Thantipwan
Degree : Bachelor of Science in Agriculture
Program X Plant Pest Management Tecnology

Advisor

(Assoc.Prof. Dr. Kasem Soytong)

Bi-culture antagonistic fungi were tested as follows : Ch. cochlioides CT-2004,
Chaetomeila sp. TB-47, Ch.cochlioides VT-2004 and Ch. elatum T-47 against Fusarium
oxysporum f.sp. lycopersici . Results averaged showed that the tested antagonists
could inhibit the growth of fungal colony 44,44,31.44,31.66 and 45.11%,respectively.
Spore production of pathogen was inhibited macro-conidia averaged 91.64,84.73,47.95
and 94.17%,respectively and inhibit micro-conidia averaged 78.49, B4.54, 65.42 and
76.02%,respectively.

Dry mycelial mats of Ch. cochlioides CT-2004, Chaetomella sp. TB-47,
Ch.cochlioides VT-2004 and Ch. elaturn T-47 were extracted by Hexane, Ethyl Acetate
and Methanol . The extraction of Ch. cochlioides CT-2004 vyielded crude Hexane 3.75
a{1.50 %) . crude Ethyl Acetate 3.08 g (1.24%) and crude Methanol 39.82 g (15.93 %).
Chaetomella sp. TB-47 yielded crude Hexane 3.27 g(1.01 %) , crude Ethyl Acetate 3.66
g (1.27%) and crude Methanol 23.54 g (7.24 %). Ch. cochlioides VT-2004 yielded crude
Hexane 2.02 g(0.72 %) , crude Ethyl Acetate 1.80 g (0.64%) and crude Methanol 1.55 g
(0.55 %) and Ch. elatum T-47 yielded crude Hexane 3.12 g (1.25 %) , crude Ethyl
Acetate 2.25 g (1.90%) and crude Methanol 1.50g (0.60 %)

The crude extracts of CT-2004-hexane, CT-2004-EtoAc, CT-2004-MeOH, TB-
47 -hexane, TB-47-EtoAc, TB-47-MeOH, VT-2004-hexane, VT-2004-EtoAc, VT-2004-
MeoH, T-47-hexane, T-47-EtoAc and T-47-MeoH were tested for growth inhibition of F.
oxysporum f.sp. lycopersici causing tomato wilt at concentration of 10,50,100 and 500

ppm . Result showed crude extract of TB-47-MeOH gave the highest inhibition on



mycelium growth of tested pathcgen.The ED5CG was 55.22 ppm. Crude exiract of CT-

2004-MeOH could inhibit macro-conidia and micro-conidia of tested pathogen which -

the ED5S0 were 0.59 and 2.78 ppm,respectively. In greenhouse test showed that Ch.
cochlivides CT-2004 gave the highest reduction of tomato wiit and promote plant growth

as well.
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usmalasimusnssuraBunnatles (micro-conidia) saida
Fusarium oxysporum f.sp. lycopersici (Isa FenteanziTame)
MAnaLuEIIs PDA Suimsmesenlannisia bi-culture

AL antagonist THRE797

uaRRAM AR NILR e fiusnnsfuda Rannaied
(micro-conidia) "Bml,%ﬂ:ﬂ Fusanum oxysporum f.sp. lycopersici
(sAiETaEame) Tiauuemie PDA Sainntsmasey
Taeinmin bi-culture 171 antagonist 1RGN

UAAINFIATEY Gulmraslalatizesidas Fusarium oxysporum
f.sp. lycopersici (Ii‘mi'émmmu:ﬁamn) ﬁ't@"muumms PDA
finangnsaina N Chactomium cochlivides CT-2004
Trelfdavinazane Hexane
uaPRaMSAATIziANLLTLIRRIBINRIRT Y AL TR Y
TalatlvasdemFusarium oxysporum f.sp. lycopersici
(Iﬁ‘ﬂl.ﬁ'mwaqu:ﬁﬂmﬁ)ﬁLéz:muwmms' PDA FkauanTana

]1n Chastomium cochlioides CT-2004 Taulffaniazane Hexane
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75
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77

77
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15. wapaLEunuaLei(macro-conidia)ad 8 Fusarium OXYSDOIUM

f.sp. lycopersici (rlintaszidowe) fiRasULas PDA

#41788RA1N Chastormium cochlicides CT-2004 Tael

Fvinazae Hexane 78
16. uﬂmuamﬁtﬁﬂ:ﬁmwuﬂ?ﬂmuf?mmmﬂai"(macro-conidia)mmL%am

Fusarium oxysporum £.sp. lycopersici (rAttITaz@amA) Fidey

a3 PDA inaua2@ARaN Chaetomium cochlioides CT-2004

Tonldsmnazae Hexane 78
17, wamiuniatiad (micro-conidia) yeuid9s1 Fusarium oxysporum

f.sp. lycopersici ('lli'mﬁm‘nmu:ﬁmmﬁ) REILUENMNS PDA Tidnsarn

A1N Chaetomium cochlioides CT-2004 Tasld@minsa=a"e Hexane 79
18. ugdrsanIFAmsiRNLlfuBunuala (micro-conidia) sasdam

Fusarium oxysporum f.sp. lycopersicl (rAinrezidamea) TRz

813 PDA Rnan&158finsan Chastomium cochiioides CT-2004

e ldfmnazane Hexane 79
19, u.mmLﬂﬂﬁ'nuﬁmrﬁué"qmm’?‘m@uimm‘l’.ﬂiaﬁ'madﬂﬂ

Fusarium oxysporum 1.sp. lycopersici (‘Ieﬂl.ﬁm'nmun"’nm,m)

AnaLLEMS PDA Hansafaann Chaetomium cochlioides CT-2004

Tnel4daMazaqeHexane 80
20. u,amuamﬁmﬂ.ﬁnmuuﬂn]mmﬂaﬁ-mﬁm?ﬂ"u&qmm?zulﬁuin

gasinlaflteade Fusarium oxysporum f.sp. lycopersici

(sAdtuszenzidama) fiReaLuMNS PDA Tirguansaria

&N Chaetomium cochlioides CT-2004 Taaldsiannazana Hexane 80
21. uamalefisudnnstiuda Bnauyef(macro-conidia)1eq Fam

Fusarium oxysporum f.sp. lycopersici (’[i‘mﬁmmmu:ﬁamﬁ)

MAr1ueg PDA Rgnsanasan Chaetomium cochlivides

CT-2004 Tae 1 dEamazareHexane 81
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22. uanamamwriaauslmulesaineiufafnuesles
(macro-conidia)a®d L%'ai"\ Fusarium oxysporum f.sp. lycopersici
(smitrnTasziFamea) Tasewuamg PDA fnaugnsainann
Chaetomium cochlioides CT-2004 Taeldifiavinazans Hexane

23, uasailefirudniefiudea Bunaades(micro-conidia) Teeiden
Fusarium oxysporum L.sp. lycopersici (saiflEn1ssuzifama)
ﬁl.émuumms PDA ﬁaqi‘mﬁmmn Chaetomium cochlioides
CT-2004 lpeldfvracantiHexane

24, wanamansieeeiransudstsulafiruimefuda unnanles
(micro—conidia)'nml,%ﬂﬁ"l Fusarium oxysporum f.sp. lycopersici
(smiflenTesuz@amna) Maseuuams PDA Anaussafn
91N Chaetomium cochlioides CT-2004 Tatilffinvinazane Hexane

25, uamannaseiulnaeslalatiansidem Fusarium oxysporum
t.5p. lycopersici (lsmiEnTasnzEame) fReULaIINT PDA
ﬁnaummﬁm’m Chaetomium cochliocides CT-2004
Taeldfan1azane EtoAc

28. WARHANFAA AL suTeen e L Tnaslalall
‘nmtﬁﬂﬂ Fusarium oxysporum f.sp. lycopersici
(snfimnrasuzidawm AT ALeLIIaMNS PDA Tingu@saRRaN
Chaetomium cochlicides CT-2004 loaildsivinazane EtoAc

27. uamlr'ﬁ’mmﬁﬂfﬂé’"(macro-conidia)“nmLéfﬂﬁ"l Fusarium oxysporum
t.sp. lycopersici (railenTanz@ame) AREILuaT PDA
§i898’AIN Chastomium cochlivides CT-2004
Taglfavnazane EtoAc

28. uamsnamMTwezARNuLssm Butalef(macro-conidia)
aa9Fas Fusarium oxysporum f.sp. lycopersici (Is‘mﬁmmamzﬁ’hfamﬁ)
FIARILL @1MNIPDA Sinanansafnann Chactomium cochiioides
CT-2004 Taedfinvinazans EtoAc
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29. uamﬂ?‘u']mﬂﬂﬂ?'(micm-conidia)'nmlﬁﬂﬂ Fusarium oxysporum

tsp. lycopersici (lsriflanrasuzidame) AiRnaLuanms PDA

finsafAan Chaetomium cochlioides CT-2004

Toe1d@vinazann EtoAc 85
30. uasdranIFILATeiA LY Isaw Funuaef(micro-conidia)

TNL%’M’\ Fusarium oxysporum f.sp. lycopersici (&m‘f‘mwmnzﬁ'amn)

ReaUu8INT PDA TiaNas&RmAN Chastomium cochlioides

CT-2004 lnedFvinazane EtoAc 85
31, u,amLﬂﬂﬁwﬁmsﬁu&amﬂﬁmﬁu‘lﬁmmm‘[n’iaﬁmméeaﬂ

Fusarium oxysporum f.sp. lycopersici (safttnTauz@ema)

FABILUEMNS PDA F8N38RR9IN Chaetomium cochlioides

CT-2004 Taeildfanazane EtoAc 86
32, waanaMSIAmEiR sy efisuistudinmasgiula

aaslatailaealtesn Fusarium oxysporum f.sp. lycopersici

(Tsmﬁﬂwaaumfﬁamﬂ) FREULEMI? PDA FnaNansaRAan

Chaetomium cochlicides CT-2004 TaelE@nvAazans EtoAc 86
33, uand Lﬂﬂﬂwﬁmﬁﬁué,'«fmﬂmm_laé'(macro-conidia)-nmLé'a'a"\

Fusarium oxysporum f.sp. lycopersici (Ti‘m‘?‘m':‘nmu:ﬁﬂmﬁ)

%Léﬂsmuﬂ'lm? PDA -ﬁ‘mmﬁmqn Chaetomium cochlioides

CT-2004 TaeldivinasaitiEtoAc 87
34. ugpsaMFTETAMLsun afinmstuda Bunoaled

(macro-conidia)1e4 L%'ai"l Fusarium oxysporum f.sp. lycopersici

(saiflznramzdama) ABpeuems PDA nauansafin

41N Chaetomium cochlicides CT-2004 lanlEfavinazann EtoAc 87
35. uansilafinuinstiuda Bunades (micro-conidia) seaidam

Fusarium oxysporum f.sp. lycopersici (Tsmﬁm'n'aau:ﬁfam @)

FAEaLUEYNT PDA fignsarasnn Chastomium cochiivides CT-2004

o Eivinazane EtoAc 88
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36. uamRaNFiRTEATIWs s e faudmstudn Bunnimles

(micro—conidia)mml,%ﬂﬂ Fusarium oxysporum {.sp. lycopersici

(adlsnansmzdamea) MRHILILAWNT PDA Tinaug1sain

41N Chaetomium cochlioides CT-2004 Taalf@aminazane EtoAc 88
37. uamansiauiivimnedlalatioes 02 Fusarium oxysporum

f.sp. lycopersici (Ts-ﬁl.ﬁmmmu:&ﬂmﬂ) FiateLunIINT PDA Tingnansafa

]1n Chaetomium cochlioides CT-2004 Taal9#avinazane MeOH 89
38. usAasRaNMFaszirNLnlFursIMasTgBiuisesdalail

'ﬂméﬂﬂ Fusarium oxysporum f.sp. lycopersici (Ti‘mﬁm'nmu:ﬁﬂmﬁ)

TRE9LME WS PDA Tlusua1saiasn Chastomium cochlioides CT-2004

Tanl4fmezans MeOH 89
30. u.am1f5‘:4'1ﬂ4ﬂ1]a§(macro-conidia)‘nmL%m"l Fusarium oxysporum

f.sp. lycopersici (sAliEasRINSaINA) MBEILMETINE PDA

fansafaann Chastomium cochiioides CT-2004

TaeHdvinazae MeOH 90
40, ugsananiFirseimislsnaBinnsef (macro-conidia) Taaies

Fusarium oxysporum f.sp. lycopersici (Ts‘ﬂt‘ﬁ‘m‘n'awsl.%mﬁ) ﬁtgmuummﬂ'

PDA finanansaiean Chaetomium cochlioides CT-2004

Ipeldfavirazans MeOH 90
41, pannFurnusUaf(micro-conidia) 993389 Fusarium OXySpOrum

f.sp. lycopersici (sAfianTaszdame) fidasuuatmns PDA

flansafiaann Chaetomium cochlicides CT-2004

TaelgFvinazane MeOH 01
42, uasnAnSAT A uLis s BN sl micro-conidia)raidesm

Fusarium oxysporum f.sp. lycopersici (Imui‘mwmn:ﬁamﬁ) ﬁtﬁ“mnu

2717 PDA ﬁuaummﬂ' AN Chaetomium cochlioides CT-2004

Tneld@viazae MeOH 91
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43, uamalefsudnmatusomasiydulredalatseaden

Fusarium oxysporum f.sp. lycopersici (T?ﬂ%m'nmu:ﬁamﬁ) Fidman

27wns PDA fignsaitnan Chaetomium cochiioides CT-2004

Ineld@avinazae MeOH 92
a4, u.amuamﬁLﬂﬂ:ﬁmqumJﬂJmuujfa§muﬁmsﬁn&amm§mﬁu‘lﬁ

ﬁ'ﬂﬂﬂfﬂﬁmméﬂﬂ Fusarium oxysporum f.sp. lycopersici

(saflerecuzFame) Mdeeuuawns PDA fnauansaris

970 Chaetomium cochlicides CT-2004 ot ¥ 1azat MeOH 92
45. usmaefnudntstudanFnoaies (macro-conidia) TeuFam

Fusarium oxysporum f.sp. lycopersici (T‘i‘ﬂl.ﬁm'nmu:ﬁﬁmﬁ)

FUBEALLEMT PDA fig38fAs N Chaetomium cochfioides CT-2004

TeldFvinazans MeOH 03
46. uasanan AR s efiaudnsduda Runnsled

(macro-conidia)'ﬁ'amé'aﬂ Fusarium oxysporum f.sp. lycopersici

(Adienaeaiz@oma) ATULEW1S PDA Tngusn74in

/1N Chaetomium cochlioides CT-2004 Tagld@nvnazaia MeOH 03
47. vasalefirusinnsdiuda Bunnuses (micro-conidia) 1adidasm

Fusarium oxysporum f.sp. lycopersici (I?ﬂl.#ﬂq'nmn::ﬁﬂmﬂ)

fieaLueNg PDA Tlans@faan Chastomium cochiiides CT-2004

TeeildFnvinazae MeOH 94
48, usmranFansirnlnlmunlefisudnsiuda fnosled

(micro-conidia)'ilmléﬁs"l Fusarium oxysporum f.sp. lycopersici

(sriiltaTeazideme) MiReauams PDA finduansaia

SN Chaetomium cochfioides CT-2004 Taeldfnvinazane MeOH 94
49, uammm?:mﬁu‘immtn‘[ﬂﬁ'm«%ﬂ Fusarium oxysporum f.p.

fycopersici (saifiunreziama) FREALURMNS PDA nANENTEAR

a1n Chaetomelia sp. TB-47 laglif7v18za7s Hexane 95
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50. u.amuamﬁmﬂ:ﬁmmuﬂﬂmmmmm?mLﬁu'[mmtn'iaﬁméﬁﬂ
Fusarium oxysporum f.sp. lycopersici (saiftuntesdame) Mz
27m15 PDA Anduansdiaann Chaetomelia sp. TB-47
Trel9Fn%inazans Hexane

51. ud mlﬁ‘mmﬂﬂﬂ?(macro—conidia)'ﬂﬂw‘lLﬁﬂ?’l Fusarium oxysporum
1.5p. lycopersici (BAEITRIEToIMA) MBzRLUUEWS PDA
fiansafinann Chaetomella sp. TB-47 TaedvinazantHexane

52. LaMNANFIRIITiRMuLLInisauRuMaUeT (macro-conidia) Tedan
Fusarium oxysporum f.sp. lycopersici (T‘i'mﬁm'nmmﬁ'amﬁ) ﬁtgﬂauu
27915 PDA fidna"sa AN Chaetomella sp. TB-47
e ldfvinazatiHexane

53. uanalFunusiles (micro-conidia) 'n'méim Fusarium oxysporum
f.5p. lycopersici (FAdiRoTRNEEaMA) FiRuaruams PDA
flgnsaiAsn Chaetomella sp. TB-47 laelddavinazatiHexane

54. WaRRAMARTIsHRIIMLslsu Fnuadsf (micro-conidia) 1893811
Fusarium oxysporum £.sp. lycopersici (tsmﬁmmmu:ﬁawm) ARsn
87917 PDA fingadnsaiinann Chastomella sp. TB-47
rnlddvtazant Hexane

55. uam%nﬁwm‘mﬂué’anwm?rgLﬁu'llmmtﬂtaﬁ'nméﬂﬂ
Fusarium oxysporum f.sp. lycopersici ('L'?ﬁl.ﬁmmmu.‘:ﬁm'nﬁ) 'ﬁ‘tgﬂm
212 PDA fignsafmann Chaetomalla sp. TB-47
IneldsnazartHexane

56. uamuamﬁwm:‘ﬁm'\uu'LJ:‘ﬂﬂmﬂa{wuﬁmsﬁm‘fqn*usw‘s‘:gaﬁuiwadﬁ'[aﬁ
‘nﬂiéﬂﬂ Fusarium oxysporum £.sp. lycopersici (Tﬁ‘mﬁm‘ﬁmu:ﬁﬂmﬂ)
TiABLLEMT PDA ANANGNSHAASIN Chastomella sp. TB-47
Tne 4 vinazant Hexane

57. uamaiefimusnnsfiudaBunueeimacro-conidia)zesiesm
Fusarium oxysporum {.sp. lycopersici (Temﬁmﬂnmuzt%mﬂ) ﬁtémuu
2713 PDA fiinsa&f#a1n Chaetomella sp. TB-47 laelddvinazattiHexane
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56. uAmHANFRMHTA R in i lefrudnefufa nnsles

(macro—conidia)‘nﬂdt%‘aﬂ Fusariurm oxysporum f.sp. lycopersici

(radiazeuzidame) fAtILNa NS PDA Tinduansafaann

Chaetomelia sp. TB-47 laald@nnazareiHexane a9
50. uamalafirudnrsfufuunniaref (micro-conidia) Tedidasm

Fusarium oxysporum f.sp. lycopersici (Tfmﬁmmmu:ﬁamﬁ) ﬁtgmuu

aWng PDA Rignsafinann Chaetomella sp. TB-47

Ineld@vinaratiHexane 100
60. WaRHAN TR LR maefudnstuda Bunaees

(micro-conidia) 'n'aal.%'aﬂ Fusarium oxysporum f.sp. lycopersici

(lsAittnTasNzTame) RaEILMas PDA Audnansadnsnn

Chaetomella sp. TB-47 Il ¥favinazantiHexane 100
61. uammm‘?cu@utmm‘in’taﬁmmﬁaﬂ Fusarium oxysporum

f.sp. lycopersici AsaifisnreanziEame) FeLLamns PDA

FUANRNTRAAIN Chastomella sp. TB-47 lsnld@mnasant EtoAc 101
62. udsaRanIFIATHAT ML TuIse ST Biutaeedlalail

‘n‘a«é‘aﬁ“] Fusarium oxysporum f.sp. lycopersici (ismia"m-nmu:ﬁﬂmﬂ)

#de1aINg PDA Angasnsafaann Chaetomelia sp. TB-47

Toeilddiavinazane EtoAc 101
63. uaanfFunmalef{macro-conidia) 18919891 Fusarium oxysporum

f.sp. lycopersici (sadinnrewsiSams) 7 {@EaLULENS PDA

fiansafiaann Chastomelia sp. TB-47 Tan\ddannazant EtoAc 102
64. namKaN1FIATITERI LU Funades (macro-conidia)

'llml.%'aﬁ"l Fusarium oxysporum f_sp. lycopersici (ismﬁemmu:ﬁamﬁ)

AReUNEMT PDA Aindndnsafpann Chactomella sp. TB-47

Taelddvinazane EtoAc 102
65. uwamLFunsas (micro-conidia) ﬁﬂitéﬁﬁ"l Fusariurm oxysporum f.sp.

ycopersici (lspilBaTRazdawe) TaBLIE T PDA

f8198AAIIN Chaetomella sp. TB-47 Tanldvinazane EtoAc 103
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66.

67.

68.

69.

70.

7.

72.

uamskanFtAsiAILLrw Bunnuayef (micro-conidia) Tasidam
Fusarium oxysporum {.sp. lycopersici @?ﬂtﬁm’nmuztﬁﬂmﬂ) ey
WINT PDA TlHaNENTaRRANN Chastomella sp. TB-47

e ldAnvinazane EtoAc
uﬁmLﬂﬁi‘muﬁnqeﬁm"fqnqm?ryLﬁu'[maa'[ﬁ'[aﬁﬂmﬁam Fusarium
oxysporum f.sp. lycopersici (Timﬁm'nmuzﬁﬂm A) ﬁtémnummﬁ‘
PDA fig"74A9n Chaetomella sp. TB-47 lae\démnazae EtoAc
u.famnamﬁLnﬁ:ﬁmmuﬂrﬂmmﬂﬂﬁuﬁmﬁu&an'mq?ry CNEL TS
{Alatisaades Fusarium oxysporum f.sp. lycopersici
(sritaraszidama) RiREaua g PDA finaansafaann
Chaetomelia sp. TB-47 laeldannazane EtoAc
ugmanlafimuinisiudaRunnslef (macro-conidia) yaaides Fusarium
oxysporum f.sp. lycopersici (Tﬁ‘mém"nmuzﬁﬁm A) ﬁzémuummi‘ PDA
fansaiiAsn Chaetomella sp. TB-47 aaldfamnazans EloAc
whARaNTANERR LR e feudnsiud Funnled
{macro-conidia)184 L%ﬂﬁ"l Fusarium oxysporum 1.sp. lycopersici
(‘[smﬁzmmuzﬁamn) ﬁnﬁuquumms PDA Tlugu@saiasIN
Cheetomelia sp. TB-47 asilddaninazane EtoAc
Ll.ﬂmlﬂﬂi“-l'ﬂuﬁn'li’ﬁuE'?nrmﬁmﬂﬂﬁf(micro—conidia)‘l!ﬁs‘lLﬁfrlﬂ

Fusarium oxysporum f.sp. lycopersici (isf Lﬁmmmuzﬁﬂmm)
fAeuusMT PDA Tig78ARSN Chastomella sp. TB-47
Trelddiavinazane EtoAc
usassaNTIARMziRauLnlsuefiaudnasfudaBunaauef
(micro—conidia)‘nmt%ﬂ?‘l Fusarium oxysporum f.sp. lycopersici
GrafieTems@ame) Maeuwams PDA inauanrdinsan

Chaetomella sp. TB-47 laeldfamnazane EtoAc
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73. uammm‘s‘*cytﬁutmmin‘iaﬁmmLﬁaﬂ Fusarium oxysporum

fsp. lycopersici (Isaiiznaesizdama) fdzeuiarms PDA

finduansarmann Chastomela sp. TB-47

Teeilddnvinazas MeOH 107
74. udssnamaaAPiANLnlsuaainisesyiulnestalail

984189 Fusarium oxysporum 1.sp. lycopersici (radienrazidama)

RiRELUATMNS PDA INGNETSAASN Chaetomella sp. TB-47

Tonlddavnazae MeOH 107
75. uganBunnalefmacro-conidia)iesiiasn Fusarium 0XySpOrum

f.sp. ivcopersict (Tﬁ‘mﬁm‘amu:ﬁ‘amﬁ) "fl‘téﬂquummi' PDA

fignsarmann Chastomella sp. TB-47 laglddavinazae MeOH 108
76. LARINANITIATISWAINLLsUsuL N uales (macro-conidia) T AYe

Fusarium oxysporum f.sp. lycopersici (t?mﬁzmmn:ﬁ'mmﬂ) ﬁtﬁnmu

877 PDA TIdNA"787Aan Chaetomella sp. TB-47

Toe s aza18 MeOH 108
77. uamafFunousiles (micro-conidia) 989193 Fusarium oxysporum

f.sp. lycopersici (Tsmﬁzmaw:fiﬂm A) ﬁ'l,ﬁvmnummi‘ PDA

#arraiiasan Chaetomella sp. TB-47

Trelddavinazane MeOH 109
78. ugmpan s insiauulssauFnaslead (micro-conidia) 189885

Fusarium oxysporum f.sp. lycopersici (Tﬁ‘ﬁtﬁﬂ'a‘n'amzlﬁﬂmﬁ) ALY

81977 PDA fingaignsainann Chastomella sp. TB-47

T dFvinazataMeOH 109
78. uammaﬂﬂmﬁmsﬁ'ué'qmﬂ'ﬁmLﬁu'[mmiﬂ‘[aﬁmmﬁﬁﬂ Fusarium

oxysporum f.sp. lycopersici (Temﬁmmmu:l.‘iamn) Fidpauenmz PDA

fie98iAsN Chaetomella sp. TB-47 Tanldi#inazany MeOH 110
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80. u.amu-amﬁmﬂ:ﬁmwuﬂﬂjmutﬂﬂﬁﬂmﬁmsﬁué@mwﬁmLﬁu‘[ﬁtnmiﬂ'ﬁaﬁ
sa3idas Fusarium oxysporum f.sp. lycopersici (safienresuzidame)
ﬁkéﬂmummﬁ' PDA ﬁmummﬁ’mqn Chaetomella sp. TB-47
{meldavinarans MeOH 110
81. wsmalefirusnsfudniuoaes (macro-conidia) 78985
Fusarium oxysporum f.sp. lycopersici (T&‘ﬂl.‘l‘?‘lﬂ'l‘nmuzﬁamﬂ) e
8z PDA figneainan Chaetomelia sp. TB-47
ToeldFviazane MeOH 111
82. uanNaN Az iAswlslmulefisuinnsdudn funnsled
(macro-conidia)'n'adl.%ﬂi"l Fusarium oxysporum f.sp. lycopersici
(saifienreszidamea) MAsILUue1INE PDA frensnsafina
Chaetomella sp. TB-47 {aaild@vinazanet MeOH 111
83. uassilefimusnnstusnBunnares (micro-conidia) s
Fusarium oxysporum f.sp. lycopersici (hnﬁ"wwmuzﬁiamﬁ)
RENLUEMNSPDA idsafmann Chastomelia sp. TB-47.
Taeld@Nnaza1e MeOH 112
84. uamranTIATEiaNILssouafimudnnstudnBuanades
(micro-conidia)'nmléﬂﬂ Fusarium oxysporum f.sp. lycopersici
(sidtearazidome) Fiaaauamis PDA Anduanzaiaann
Chaetomella sp. TB-47 laeldsanazant MeOH 112
85. memsm?'tutﬁuiwn’aﬁﬂtaﬁmmémﬂ Fusarium oxysporum f.sp.
ycopersici (lrrlinazezidame) fRBeLMaTINS PDA Hugnans
Af®aN Chaetomium cochiioides VT-2004 Taaldfianiazes Hexane 113
86. uamnamﬁLﬂﬂzﬁm'muﬂ?ﬂﬂwﬂqmm?ruLﬁuTm'mTﬁTaﬁmmt%ﬁm
Fusarium oxysporum f.sp. lycopersici (Tﬁ‘ﬂl.'f'mo‘nmuzﬁﬂmﬁ) g ms
PDA ﬁuaummﬁ’ Aann Chaetomium cochlicides VT-2004

{nalEdnnasane Hexane 113
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160. uaAIHaNIsAATIERATIMYSYSIumsFauFuuanueesn

saadunsFomad treat AruqRuvidrasnuie 4 aiis WHur

Chaetomium cochlioides CT-2004 , Chaetomelfa sp. TB-47 ,

Chaetomium cochlioides VT-2004 wax Chaetomium elatum T-47

afundnziTame ﬁﬁs%aquu'mn ez

Fusarium oxysporum f.sp.lycopersici 150
161, wanannsuBeuifiouimingarefuns@ama reat fae

qEuviFsau 4 9%in 18un Chastomium cochlioides CT-2004 ,

Chaetomelia sp. TB-47 , Chaetomium cochlioides VT-2004 Ua

Chastomium elatum T-47 Fasundnuzidama Aflidagumunann

L%ﬂ?"i Fusarium oxysporum f.sp.lycopersici 151
162. uansHamsiTeda T unsnBruieuiminas

spsfunziFewed treat Aangduvidsesuma 4 iia 1Bud

Chaetomnium cochlioides CT-2004 , Chaetomella sp. TB-47 ,

Chaetomium cochlioides VT-2004 uwas Chaetomium elatum T-47

sadunfziewma ﬂﬁté'ammqm«ﬂn e

Fusarium oxysporum f.sp.lycopersici 151
163. uammaBauFnninninansesnd treat Fruqiuviss

sadinuva 4 15a \8ur Chastomium cochlioides CT-2004 ,

Chastomelia sp. TB-47 , Chaetomium cochlioides VT-2004

WaT Chaetomium elatum T-47 Rafunfnzdame

ﬁﬁl.‘%ammqmsmn L%‘m"l Fusarium oxysporum

f.sp.lycopersici 152



XxXxvi

S15UTNYAITINIAEUIN(AB)
P~ |
ANTINNMANUINTA
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164, uaAIWan1SIRIIzRA T umsFauRsuRAINE19sN
2/ < A:J [ - ol ooy [T} :’: =9

ABRIRUNCLTRNAN treat ﬂQﬂﬁﬂu‘il?ﬂﬂ‘ﬂﬂquﬂ'ﬂ 4 9UR

1durt Chastomium cochlioides CT-2004 , Chastomella sp. TB-47 ,

Chaetomium cochlioides VTI-2004 W&t Chaetomium elatum T-47

Y 2 o Ha & X
AAFUNATNZITIDINA RUTAAUANIRTN TBT

Fusarium oxysporum f.sp.lycopersici 152



uwmidn

ATNAATY

uzdems DufehdnmgnemaniSaidedlumssge (famiy) Solanaceae 1
nightshade family Lﬂuﬂﬁnﬁi’mmuﬁwﬁ'mlummmgﬁwmﬂmm warwudn Hnnagn
fiugg uwTuAE uazwu'i'ﬂumsﬂgnﬁ'u Taywiinsasnedenlszauiiywnduathann
Ao fguludnisa uezuusy Jwudn TeaviliinlAaau@omounsdemeidu
atihanan AelsaffinaniGes Fusarium oxysporum fsp.lycopersici 39 azwulAluyn
sruznaRiedinin aantsdeudnenuusannlussezeansenfinng unzlusnwiiignauni
deudinege (nwu a¥arves2534) G ﬁ'nmu:mmﬁ::éuLﬁmqnluﬁ'ﬂqﬂaua'w 1 flaw
Taelusnezwiesuddesqnansmanmiulunamaniufilenalouda  Auatuans
amadin nansedufinduind avmadluedey 4 wniualuigossmdinamne e
seurntunassgdladeduiiuvianeduensusninitimnas Taukuessmnyilen
Snasilenflunsdnnantmune Sunssdndiiudina Je Fusanum sp. wawaliadu
amnroasey Fatwiasslufv ua:ﬁuw?ui’nqﬁ%’luwn%‘au BUGU URTITAVUTT sy
annsnazuwinszanelfattenduean uasinaaudmeudetuindon (Behrendt uss
Gould,1998) luilaqifu  Ssfinsldaseiilunmsniugulsafiregifiudnunn sinlidas
gudsdududimnunnudememinneaiiesiuidalzaitemialzma 3
denanszmdeRaunndan aunTRpaanERINg Mufeiiing uasdereliAnnasian
wnlnsieiuiueaiu  ssroiniifsuannraivluiu s unsuiviiliianas
qrudumnuanganwessut i Milddaeiusemsldasilasiuindadngiefndafuiiu
ety Sidwaide B iy Audenqunn Ausiuds soumsdhlaid anwdudy
nsminnTuLsEBwReSAqtanas sofeqAurmls e TluAufensedon dviunns
wiE Wanendsluwnnnnenstasaantsdannadl #l4eyluaqisaduilifunany

ftnethegilunne] uasfadlunsrounuisatandsia



Tnnuszaed
\ReAnmduguinenes dayauvddsasuluamainade Potato Dextrose Agar
waz FAmeafaarsannideqdurindiad
Lﬁfaﬂnmﬂszaw%mmmﬁaﬁw"s‘ﬂﬁﬂﬁmﬁﬂﬁmﬁ%ﬂmqmnﬁa‘ismﬁmmaw:t%
WA RRsndesn Fusarium oxysporum f.sp. lycopersici latiinng Bi-cutture test
iednemlsz@vinmassaseanqrianaiandesfuidednuizisedasmnios

. . s d
4 Aie Fusarium oxysporum f .sp. lycopersici A uMAMaRAEANLTEINZITEINA



ATAANAT
n5l4idlas1 Chastomium spp. ArumslsaRalasv3Tlurlszinalne

N (2534n) Mnnmaseudsy@ninasaden Ch. gracile Tumstiudalsn
Weatesnzidamd AfRasnden Fusarium oxysporum f sp. lycopersici \#EAEN% bi-
culture test wud'\d'aﬁ Ch. gracile mmmﬁ'uﬁi‘m’m’i‘i‘twﬂméﬁﬂ Fusarium oxysporum
f sp. fycopersici 18 52 wefidud uazilefnwrpaufiuantagonist awlgindesqanssal
a1 slide bi-culture wudn conidia 988 Fusarium oxysporum f sp. lycopersici ioRdusN
usziimsluenzdnaay protoplast sanuaniied werfintafufufiufeuntoluged uay
wuinluanmideunaass msideUsfusoussy uazansenasn desa Ch. gracile Sam
ssdusoulaudy swnsofissaansiiatsnifiotesidama lanmaiinissinge uss
Liflnnssiidae TaefifhlssRvBnawridieafunis\darsed! benzimidazole Wewfuidiey
il control

i (25349) Te it MmmeseulsAvinwlunteacuaulsalanSds Widas
Chaetomium globosum aiaﬁhm%aﬂmmq finWiAslsalugegesinainaniie wuds 9@
wildiannsafifinaalndulses danaumalzalk 74 s%useiiBnoududs 0.4 g
uszlusnmieunsses nsldolefusiuseuresduviidredinu inlWAalsai 2627 %
FalnalndiAueiumsiaanadl Lssum benlate

NN (2535) st nmsvaesnsMendeiindnanndes ch. cupreum
lumsmuqu&mﬁﬂmmu:ﬁamnﬁuﬁm ARnnBam Fusarium oxysporum f sp.
Weopersici Wanwild wida sedawaiiniafalsaanaaiieg 7% lusasiudladiilally
Wendenaaijamindinsifialsate 28% uacwudwladiiizndeWuandnganiuad
Llldndradailtuddomeda .

WA (2535) $ENaMIn msliendefiu@msan ch, cupreum ToundmDulnfin
snadusimgwingns 3 mm, iliindustefumusstresilen Chaetomium cupreum
neurqIARATUSodium alginate 10% usaviluvasasluaisazane Calcium gloconate
0.1 m Selukaudnihiulifguugiives amaseunteliatgmsetsen 2 .4u8s8
dlannurinendediTinassen 80.34 %

MY UAT T8 (2536) Fmemihanmssenden Pythium spp. sndvan
sauq nite Tonluidadnavheuthuniede awnsousnldides Pytium uitimum Trow
uee Pythium polytyium et iinsseussnuaiusolunisiniiialsaunssdund i
saauzdemmiuddon wudn  Pythium uttimum FnWiunduzBemeeny 15 sl



UL UATHANIINAREY NsdadenareudiihlsyAvanwans Ch. cupreum Tumz
mnquﬁam Pythium spp. uummsnﬁ”mﬁaéquﬁunu PDA Wuin Ch. cupreum #an5a
E?’U‘Erfdmﬂ‘ﬁt‘u@ﬂtﬂ‘ﬂm e Pythium uttimum % 59.01 wefiaud uszarnnmmageu
nislansafn  (crude extract ) wavendesiadda  (biopillets) Amnider Ch.
cupreum TunsmugnasaTInuhssduAy drngin annsasanisme wWiesamsiialsa
sesdawdld  Inddneiumildawnesl  wefrase  elnalidedrdomeadd gl
wFaudinuiunslalUid3en151a9 ( control ) uaslsfiuwaliing s Chaetomium cupreum
finssanrdaddumaaigiuls  Tesndwsdemd Teluiuaruge wwingn ez
sminue esmneassdndintmessaBeuiey

a¥eyla uazaniz (2536) Mt mildarsarades Ch. Cupreum KMITL-N
fdedluddn  uazafngon methyl  chloride annsnfiudamsaiuamlefendsn
Fusarium oxysporum f sp. lycopersici i 97.61 wefidudl arradmainiusawgnyd
amnsodusenisa¥reaedld 07.73 wefifud douansafmannidesn Ch. cupreum e
luamine PDB  uavafia#ne  methyl chioride wazasairnaandwmdnting . ananen
dudonmsedualaf zaudemld 8514 wer 87.33 wlefifud dwiuanseinsnduuaz
pansIWGNY ez tannic acid AR nEianssinsTiuwLe aansodudantsaiuated
seadanld 7632 7845 uaz 77.67 uaz 5678 wefdud mudisu  dmiu
condensen tannin | ugz il awisadudinisalreadefresdenly 70.67 uar 56.78
wafidud mugdu

INWN WA NBLYTY (2538) s1maNsY mnsndadondnitusiAimdiu nedaneug
ﬁmw\zlm:qwméaﬂ Ch. cupreum KMITL-N 4320 uar Ch. globosum KMITL —N
0802 luglulauasns mma‘nmuqutsmﬁmﬁmu.-:Lﬁfamﬂﬁkﬁmqm%ﬁm F. oxysporum
£ sp. lycopersici  uazizalauingssdinaiwanaon mmm'méﬁﬂ Sicerotium  rolfsii
Wrawindiesfunisldannall Pentachoronitrobenzene uanant fawufasdados! A
Wndlesdudmanides Chastomium  cupreum aifieamsanzaseunsaldlumg
tesfuindalzarnuinlaunireeiFey uaedndgamifiaandes Phytophthora
spp.  lsAusuunIAlugs mmu:ﬁwuazé’uhquﬂ;ﬁmnmﬁaﬂ Colletotrichum
gloeosporioides Tnuammﬂﬁﬂﬁﬂlﬁﬁ'\nfhmﬁum".mﬁﬁmumqmmjﬁqéqu%u‘lﬁfiﬂﬂ
ms R lmdlunuihlssavinwlunislissiundalsafia ludnmes broad  spectrum

mycofungicide



unf(2540) nesRUAMSMIRTIENANTANRIIN Chaetomium cupreum N3
ATLAN \da Colietotrichum gleosporioides anwBzadlsAkauunsniuarasNzlniugles
Ul wudn &198fm’ N Ch. cupreum ( crude Hexane ) Ch. cupreum ( crude Hexane
filtrate) WAECh. cupreum ( crude MeOH fitrate ) HilssAnnngegslunisaaunuisa Aa
§iAn ED,, Wi 1006 umimi ﬁtﬂﬂﬂfiupfm?ﬂ'ué'mnmmﬁﬂ

Adur (2543) s nemeseuainifTausiiininWiAngRgutulsamnii
Taunisesdntquirziusrendidusinerannliiaus Chaetogiobosin-C, Trichotoxin A-
50 ua¥ Rotiolinol tﬁtﬁ"mtﬁﬂﬂ Chaetomium cupreum cc %ﬁ Chaetoglobosin-C éaﬁ's:ﬁ'u
Avndndu 500 pmiml dniMiRaglisuiulsageqe Teawudndundqliuasaintsisn
#nab Taunlt 784geun Aa Rotiorinol WA Trichotoxin — AS0 Sinlefiludmsifnlsaied
winlu 32 wlefisusfuanarniifiondn Haqduidsiesu  lupiandnsusiiaa
Trichoderma (T. harzianum PC01 + T. hamatum PC02) u&¥a1n Chaetomium { Ch.
cupreum CC + Ch. giobosum CG) @nansnmuanleasnuilazesdiulonu 7l
mmqmmmﬁaﬂ Phytophthora parasitica Dastur ainefhitdn@yBien1sadd (p=0.01)
WenRaufautunisWanseiiindadas Metataxyl 25%WP wesanBnngerelealy
Aluanmullaalgn uananil nislifandasnet dedfuuntilunmsdadiuniadiulanes
fudulanunidminugs munfrssamseruldfinds

4731 uAT M (2545) MEad nessulss@nanweesqduvizdsesiulugniin
paafnust Tunnsmuaunafislsazessss wudwdannslifntaingd Aladlen 99
Haafusllmslasisadun Gondafoustinulii@un fwoes 12 ey sedunisfinesalugs
wazluindiamasieiiamuandetailisddn e Taeilssdumaiatealuqe
WAuwAL 122,148 waz 1.33 mmddu uasfiszduniadalsalulndiedt wiiy
1.02,1.42 uez 1.36 AIUSIAL

wrnmad waz inwa (2545) #E9udn wnmummnqw‘ffﬁaﬁmﬂmﬁaﬂ
Chaetomium globosum CG Wn15anaee 18 Hexane, Ethyi acetate uss Methanol iluin
wazane I¥anzatacng-H, Chg-Et .Chg-M vnasafakindnumaseunistudinsaing
aﬂﬁﬁmtﬁﬂ Colietotrichum gloeosporioides Isolate CT01, CT02,CT03 uaz CTO4 (Awn
Tsauauunsniuadn) fianlunmstudeailefso% (EDg) Fa¥l arsafaann ch globosum CG
@1 ED,, winfu 51,1367 uay 2843 lg/ml AuaAL wazansnduds msakrearefss
da F. oxysporum f.sp. lycopersici )mmﬁsmﬁm-mmzﬁﬁmn)ﬁrh'lumsifué'qm}a{

50%(ED,,) winffu 185,4487 ust 16 flg/ml AMNEISL



msl4idas Chastomium spp. AruANTsARTUGeLTzINA

Di Pietro et al. (1992 ) e Wi 8132-(buta-1,3-dienyl)-3-hydroxy-4-(penta-1,3-
dienyl}-tetrahydrofuran(BHT) , Epidithiadiketopiperazine WaY chaetomin ﬁmﬁﬂmﬂ%ﬂm
Ch. globosum el culture mms*nﬁ'uivn’amm‘ézyLﬁu'[mmt%ﬂmmqﬁnuhmﬁu
sesfioma AR nda Pythium uitimum 1 Fannsansata chaetomin fafalkan Ch.
Globosum  @eWuf Cg13  arlifufufiduniseusihdedruenadaugieasd]
UszRnEnmlunaduqiunddieduusaziiamnsniidue luiuilildimmsensihide
fanaruieugs uaz Ch .globosum A1usnazAIuAxisA onion white rot Taeaanisifia
Bald 78 wefifus uazwudn Ufe1veeans chaetomin denanBeudieuiuiy
anaisnden metalaxy! WL §4091 epidithiadiketopiperazine UaE gliotoxin

Cullen and Andrews {1984) $1841ui1 nsld Ascospore uazansaimaanide Ch.
globosumn Tumssanaiatealudundrsecdiitls sande Venturia inaequalis \aun g4
AM9RAAAN Ch. globosum Usngin @1safimann Ch. globosum hjamﬁsnﬁu&qmm’?m
Te9ies V. inaequalis ¥ uswusnida ch. globosum UNANERUE ANIINENA"T
Ufjdu Chaetomin 31 Taemurinanunsasedude V. inaequalis Wiundailiisan

Kapoor and Kar (1988) $1eudn q'mms'u.untﬁaqﬁuw‘éﬁdaﬁmq'mmuﬂn-nm
LiBawd wutéﬂﬂﬁtﬂu’iauﬁﬁ ¥un Acrophialophora spp. , Aspergillus spp.
Chaetomium spp. , Stachybotrys spp. and Thielavia spp. uae wupfEasasms dud
Bacillus spp. Waewudn nergndadosqduvideadinu ydauuefiBy wexde (@
dudiunisen uasnaisnyeessiundn it 72.3-21 ulefidus

Sohi et al. (1988) #1u g1 nsagninam Taemsld spore suspensions 84
Epicoccum purpurascens [E. nigrum] WaY Chaetomium globosum mmmﬂ?uﬂia%a
é’ﬂuv’fqﬁquqnmqw uae s sasfiuliag Taumaifinnssen wazannsifialspfioda 1s
m?ﬂqﬂwﬁmﬁwéﬂ Ch. globosum mmmmmﬂﬁﬁtfﬁmnéﬂ Aspergillus alternata,
Aspergillus flavus, Fusarium moniliforme [Gibberella fujikuroi] W8T Trichothecium
roseum §80.7 ,70.1,83.8u8290.9 wlafifull sdrdu Wusnuduafufude
E. purpurascens awunsnasnisiialsaldl 63.4, 60.8, 62.0 uar 81.8 ilafidusd

Lemanceau and Alabouvette (1991) 189731 Pseudomonas fiuorescent ang
Wuf For4 (@wnsaBewasld) uss Fusarum oxysporum aaWufilivinlfslen e
snmagauAHawr lumsaannfialzaifiucnesdy flax Tnednddesefiaden

et gy Tawluntmmases ms'dida Fusarium oxysporum (Fo47) ﬁuﬂumuﬁuﬁ



Alirelifalie Wi vensaeiusivesauudobiswnsosanafialsadesly adaled
AN NNSNARAY Fusarium oxysporum (Fod7) U wuafiasiewug (C7) wudt aranse
mnaumeaﬁﬁhﬂmnﬁa Fusarium oxysporum idinvinanenBianumuansan ustlsasnuin
gpenzEamAlY uazanunsoi Iuiousety widn axldnaninuini

Soytong, K (1992) na1291 Chaetomium spp.Lﬂm%'ﬂﬂWJn saprophytes ﬁ'ﬁ'ﬂ@q
lungu Ascomycetes anunsnisinyidRluamnilaussdafundensgiuaciunitudag
A Smseewiuflesldinauscnusieanmwuosdansne q R Taewuddll c.
globosum 4T C. cupreum@eiuffianizianzas gnanmnpsupudasag i
TesaRalBun Fusarium spp. , Rhizoctonia spp., Pythium spp. leelélintsmassenis
augulsanstufitinuar inanudenrsnmugutsldwindfuniumsld awmell Hesiu

L

frdaian uastnld nesdayiulmestauasnendasnridlefungunruAuuass
HanuaniRliasiulsnludnune oroad spectrum mycofungicide dka

Kaushik et.a/ (2000) $7eN1Wdn nnaifim Damping off Lﬁuﬁmuﬂd'\ﬁmﬁmmuﬁqﬁ'
ddnyuazuwinszanelavialan  Feialddundmeninndy 00 wafisud Winndh
é’ﬂﬂawﬂ?ﬂ-ﬁﬂﬁﬁu 4 gliasn\lunmsmesay W6un T.hazianum, T. viride , Pssudomonas
fuorescens uY  Bacillus subtilis \iastedmudas 12 afia Wun Rhizoctonia solan
Fusarium moniliforme (2 &aWug), Chaetomium globosumn , Fusarium sp.(2 A18WWE),
Fusarium oxysporum(2 mﬂﬁ’uﬁ’). Fusarium roseum, Fusarium poae , Melanospora sp.
uaz Mycelium sterile dhamasavluannziealifnisiaamalla dual cuiture plate R
e T.hazianum uez T, viride Mtinnmaseuussistaydulaldunnndt 50 wefiaud 1as
%uﬁLﬁaﬁ?‘tg@utwhuﬁ'méﬂﬁﬂt?ﬁuazmﬂﬁ Pseudomonas fluorescens sz&nENW
wNNd1 Bacillus subtils atalefiny Bacitlus subtifs AlidssAvEnwlunisasugunig
a3eyAulRIBY Rhizoctonia solani WA Fusarium moniliforme LTI

Paz-Lago et al. (2000} #1t9udn n1s1 Chitosan , Chitosan hydrolysates UR
Menadione sodium bisufite (MSB) snwnsndninWidssSamadanadnmusieden
Fusarium oxysporum f.sp. lycopersici lntRfsnadu weitaulsfasuiunndomna
Fundn dmintWiduns@ewmainia systemic resistance

Sabet ef al. (2000) #eedn Wimmaseslusnmwisalfiznisiaaninlgn
sz@awalu Castlerrock imsld Tolclofos-methyl, thiophanate-methy! U8 metalaxyl +
copper oxychloride 1.um'mmanﬂszﬁw%mwmm?ru;ﬁu’immﬁaﬁabn dun

Fusarium solani, Rhizoctonia solani WRT Sclerotium rolfsii [Corticium roffsif]) {14



L%ﬂﬂauﬂ?ﬁ'd@ﬁﬁu win da T. harzianum, C. globosum, Bacillus subtilis Waz
Pseudomonas fluorescens anunsasagudaretss Saneasnanomnees metalaxyl
+ copper oxychioride TneinnsnanaguRuEem ua:uuﬂﬁﬁ"ﬂﬁtﬂuﬁuwﬁﬁﬂﬁqu
widndszgninmlunnssanisiiin camping off uazsnuin éammqmqqn F. solani, R.
solani and C. rolfsii SvanansousanlrAninmwlunisasmsfialsalaedimedanm

Sanjay and Kaushik {2001) $1g1451 L%’é] T.hazianum, T. hamatum, T. viride, T.
longibrachiatum, T. koningii, T. pesudokoningii, G. virena WRr Chaetomium
globosum mmsmsifaﬁﬂwﬁa Fusarium oxysporum, Pythium aphanidermatum WAz
Rhizoctonia solani ﬁsuﬂumma‘nm‘lsﬂ Damping-off uWe Acacia nilotica, Albizia
lebbeck, Dalbergia sissoo, Prosopis julifiora W8T Leucaena leucocephala Taeifinng
fhufindn T. vinde dudederelzaria 3 1ialdgea uaswuin waussAuANEa T.
viride sanagfian arnsainliRT Acacia niotica fimsreasfasangsfign ( 86.6%) uaz
msatjsaneasdunkn (83.4%) wenaanil e 7. vidde ,T.hazianum, T. longibrachiatum
and G. virens iiimssenaeasiauaznisatirensesiunddiuluia A, lebbeck, D,
sissoo, P. julifiora W8y L. leucocephala

Sarhan et af, (2001) s1eedn e Bacilus subtilis a'mﬁmﬁuéfqmﬂﬁmﬁu‘ia
2849 §ule nsdivlnsesduninugudngts niseansssmas uazAMNLI998e germ-tubes
98 Fusarium oxysporum f.sp. lycopersici ﬂuv?anqmé"qu?ﬁ fusaric AARY LAENTITHY
anrazanuaLlefaes B. subtlis awdaiRwanteasieme Wieaaninfislsaden

Dhingra et al. (2003) $1EWdn A1sTandnsnuTiens Chastomium globosum
(CgA-1) gansasansiislsalusudmResiiasinide Diaporthe phasedorum f.sp.
meridionalis (me)Tﬁtlﬁﬁ'a Di. phasedorum f.sp. meridionalis (Dpm)aziinasnszanada
FuThBnfiowingu 'luﬁ'uﬁ"omamﬁm?mtﬁuﬂ snnveeasidtin  ascospore
suspension aesda ch. globosum éa‘lﬂ'lé’vﬁ'umQmmm?nm%ﬁﬂumﬁauﬂm widnly
ﬁu&uﬁmmi‘w perithecia 989Ch. globosum I.Lﬂ::l.ﬁ'a Di. phasedorum f.sp. meridionalis
Taioduntenfu Tauflarwduiudu @2 n13ATALATEIATN DI, phasedorum ATAARY
Tumendufu nsdfisBiuaniseseunssssanida ch. globosum Ny uaznismaassly
suzqeing WU Fufndes mmmmﬁm‘lﬂnﬂﬂﬂmnméa Di. phasedorum f.sp.
meridionalis uiwwin Sdach. giobosum \WiyAraUATetey uazwuinde Ch.giobosum
farmamnsnlunisindadanelsauasnisudediulaemaunsnusaiundn  Aadu

1 »
Trichoderma sp. , Nigrospora sp. Wag Fusarium sp. Tazdhasaunsesviediuiviia uas



Vi Safhudeyefudilunsi¥ansdonindnsfain Chastomium globosum eAsLIAN
TzA Canker lududawaes

Biswas et al. (2003) $1e91udn mMaszyneldarsaiasin Ch. globosum lung
FamnanasRmidn Cochliobolus sativus STUAAINIRANIIAA spot blotch TudinaanRann
M5 B 2 10edud Twnswinnignide Waswusrsednlinszanluiadaiig
sn edminWifinszdunnsaalusiusn Tustuflanmesanel¥ uar phenol
gnwrn wamsardhluldunnsir isitumeniinn W simi Wi Ainramdm
denafialsa spot biotch Tud1nang

Mackinaite (2004) #1299 me’lﬁ%ﬂﬁwﬂdfﬂﬁm Wur  Aspergillus
ochraceus, Bipclaris solokiniana WNE Gliocladium catenufatum 'lummnaauﬁm%a
Fusarium oxysporum {.sp. lycopersici wu'i'\ﬁ'a Aspergillus ochraceus U8y Gliocladium
catenulatum ﬂ'lN"li‘ﬂtTUE?\'ln'li‘t‘ﬁ‘t’gﬂ"lﬁ‘l.ﬁutﬂ‘ﬂﬂﬂLﬁﬂlﬂ“ﬂﬁx‘lé‘ﬂ F. oxysporum f.sp.
lycopersici latasissynrgu uazdinaneide F. oxysporum f.sp. lycopersici Was¥ %

Tlgnansadinenedansnld anduide Bipolaris solokiniana
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a1nsaluaziing

1. nsusnifesnuamsiialsn msAnudugniine uasmMmAgaUATIEINTE
sesmaislsaiismnaamiama

imm"'lmﬂmnL%ammq'nmtmmnummuz&amn Tnea Tissue transplant Tag
Wennz water agar uiafnehhEseuiemwng PDA 1hiliRgnugiides ielhidewiniiu
uéau?qwﬁua:ﬁnmd’mgﬂuﬁwm'nméﬂﬂmmqmuﬁn‘bﬁ amduihda  Fusarium
oxysporum f.sp. lycopersici fuanl¥anusBemas fmamassunsfialsalaeianis
detached leaves fmmegaumafialsatuszdemalanninduadeyuuetins PDA i
Fasuidaenylszunn 12 Fuaniuld cork borer munadutmguiingta 0.3 uRiung
auliifeliumaanmniutiouandaretssdy - amfuanzdasmianuaminiion
seusasiataiiigndasnnlufieilidulsa Tannsinusafsinnludoudumyn
Jau 5 uea/lu fauntsnesssalfumiiey (control) 14uamns PDA athadun amiuti
lwReinaeasludiuanniliraudu(moist chamber) ity Amaguav§aIni
mngnideudaimmuadutmiguinatenesune uaziltnBauinufiumsmages
whEaufeu(control)

o & 9

2. maneasulezAnimmresyAunIEsasu( microbial antagonists) luneBus
dasaunanafialsailssrsnedamalanis Bicukure Test

Tﬂumi‘ﬁmﬁ‘aqﬁuﬁ?ﬁdﬂﬁ'\ﬂﬁuﬁ Chaetomnium spp. W3 3 9iin 18uri Chaetomium
cochijoides CT-2004 , Chastomium cochlicides VT-2004 , Chaetomium elatum T-47 uae
Chastomella sp. TB-47 \efudiderialsn Tmﬁ%‘m:ﬁuﬁmmé’audanﬁm WATNAAGL
UszAvinminenedeqfuridiefnuasderelsn Tussstrouewns PDA ussih
daqawritdsadnu uazidarelsn @adliuuatms PDA awdndy ile i control 1139
gamgives ﬁaplatetéﬂﬁﬂt?ﬁ#lﬂu control IWyANplate uda HiMnnTuhnuaN AR
iemmaseuaraeansalumstiudedaratsa Tnefamumduchuguinarsasslaladl
Tnfunuslefaderelsa macro-conidia WA micro- conidia lu plate v B
culture Test uaT W plate {erielsaidiu control TaevianImaReswLL Randomized
Completely Block Design [1uau 4 31 wesinAmuefaudnadudaden 50
wefifud (ED,) sahiwmsifasaulnisumeeda vamaaBeudioy Treatment
Mean uuy Duncan's Multiple Range Test ( DMRT) fiszéuardatiu P=0.05 uss
P=0.01
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3. meafagsindnanilaadunsadu (antagonist fungi )

ﬁﬁm:‘aﬁﬂmsﬁuﬁmqnéﬁﬁuﬂ?ﬁﬁaﬁm Chaetomium cochlioides CT-2004,
Chaetomella sp. TB-47, Chaetomium cochlicides VT-2004 usz Chaetomium elatum T-47
TnaiRnadesusiazafinlueunsiausde POB (Potato Dextose Broth) ifluinan 4 diland
wiemasinderuwiasrdaunies uasivilmolfuk anfainddlawks (mycetium
dry matiuusWiezden damietes biender udainluudlufvnasatussana Hexene Tu
Burms 1:1 (viv) utliifhaasn 5 5u wdeaamiuiinnansssuanninean NETASATE 1
asazaneiinsedldlundusninazanmean  wuasmwddaelfiaies rotary vacuum
evaporator 89uiildsnmsndu Gendn crude WL lunauzudavinrdsinmin crude #
W anduinnnldutludinasaeitdafumandy el Ethyl acetate (EtOAc)
Waz Methanol (MeOH) Fafunsusnansianenfrmuiiuiolndifueiusenin ussun
aode aZl¥ crude 188 Chaetomium cochiioides CT-2004 Tludludfaazans Hexene ,
Ch. cochiioides CT-2004 fudludiamnayany Ethyl acetate , Ch. cochlioides CT-2004 fiud
Wivnezay Methanol , Chaetomelle sp. TB-47 fufWufawiaazart  Hexene,
Chaetomella sp. TB-47 fudlusavinazant Ethyl acetate , Chaetomelia sp. TB-47 fudflu
Favinazate Methanol, Chastomium cochlioides VT-2004 fluflufivnarait Hexene ,
Ch. cochiioides VT-2004 fwdlufavingzany Ethyl acetate , Gh. cochlioides VT-2004 Fud
Tuginfinazant Methanol , Ch. elatum T-47 fudludinazans Hexene , Ch. elatum T-47
Futlusnirazany Ethyl acetate WRZCh. elatum T-47 Autlufsaazans Methanol e
tinlumagevtutuneusialy!

aff <l 1 <l 3 &
anuvareuaseangrinanandaqluviddaduitiinasanstiudadaanug

Tsakis

fammeseugnsatasandes Wud fudesenvatafs Ae de Fusarum
oxysporum f.sp. lycopersici (adlunsewzidomn) TuisnlfiRnsiansmassuuy
Randomized Complete Block Design (RCBD) 41434 4 41 & 5 313 mauifenasiu
wikegn Tanianiswiuuansain fssduaradady 0 10 ,50 100 uaz 500 Talasnfusle
findams Iaens1¥ Dimethyisulfoxide (DMSO) iudvrazana Tatnauansarafisziu
mmndudusine adusme POA endufissdumiadidudiug Winisdeefiu wien
fuiramnsfusnansaialiiisndeludets amsleR 15 lewddasmei LTI H]
121 asAneaidemilungn 30 uni
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nSLATEN éammqtmﬁ-n : Eémn.%ammqtmﬁ-u A8 38 Fusarium oxysporum f.sp.
ycopersici (smilirawzGama) uuauamns PDA iudelifnnmgiivashias 7 §u
sladesmaizaiaiilatatouadurinuguings 9 wuiuims W Cork borer munmdusinu
AutnaIe 0.3 uFimes frmnsalrigndeude FaddloFunmelatsiideridiuiu
nax qnnﬁ’u‘lﬁlﬁuﬁ‘;ﬂé’u’iu'lﬂfmmanmamuamméméa PDA SemAnAIaiRIN
Lﬁﬂaﬁuﬁﬁmﬁhu Razdunradudusine ukninWigomgiivies (17-30 A1) fhaasn 7-
10 §u wdrdninnamesauprupransolunstusimaaigrasden Taanisda
mmduinugugnansialsil uss Tusles ssedeshudesinos AmuniFnsneduds
50% (ED,,) sanden1sitasiefmnuusilsounneatiil innnsulfaiiiny Treatment Mean
KUY Duncan’s Multiple Range Test ( DMRT) "fl?::ﬁumwﬁaﬁ'u P=0.05 uaz P=0.01

5. nMenagaulssAnBn1wauas Chaetomium cochlicides CT-2004 , Chaetomella sp.
TB-47 , Chaetomium cochlivides VT-2004 Uaz Chaetomium efatum T-47 lunailasiy
fdnlsadimmanedawma

wnsnageufuiunfus@awma vnnsmeeastauniminde Fusarium
oxysporum f.sp. lycopersici TiRELaISPDA g 12 T4 gmﬂﬂﬁﬁﬂﬁﬂ spore
suspension u§q¥n spore suspension i macro conidia WAL 6.64x107 spore/m! Wax
micro conidia 1.77%10"spore/mi ﬁqlﬂﬂﬁgnLﬁaluﬁ’uné’wzﬁﬂmn’[aﬂﬁ'mwﬂgnéﬂﬁqﬁ
fa indunzdemadremnifazatn  antudevinsimnalamsnaedunsdame
vsenans 1 Nadwes udninllud spore suspension Podpnl¥ludredadl smide
e s 30wt TuieiWiRalsruudunduzdame mnﬁuﬁ'\'lﬂﬂqnlunwmq
Wisluguingns 11 wulinins Talldounanaaddumey: Juduidd §aen 10:1:2 fnunas
fesindeudn neluduazpgndondeqiuriddeduusiozalia  Selunmasedld
Léaqauw?ﬁeiﬂﬁ'mv%q 4 ailm Wud Ch. cochlioides CT-2004 , Ch. sp. TB-47 , Ch.
cochlioides VT-2004 , Ch. elatum T-47 uaz“iﬁmmﬁumﬁﬂu(comml) ﬂdmi'm?ﬂu spore
suspension TeqeqawvITResuusarTin avnseinldacl Ae geauefifiesih spore
suspension 184 Ch. cochlicides CT-2004 TapasidfiBunuaefiviniu 18x10° spore/m,
'gﬁﬁﬁ‘ﬂﬁ'ﬁ‘ﬂﬁ'\ spore suspension 184 Ch. sp. TB-47Tauss B uaiefvindu  52.22
x10° spore/m, gﬁﬂﬂﬂﬂﬂﬂﬁ'\ spore suspension 924 Ch. cochlicides VT-2004 Tauazld
Wansilafiinty 32.24x10° sporeiml uaz ganvafilenin spore suspension 184 Ch.
cochiioides VT-2004 Taaiasldifuncuatefiviniu 25.25 x10° spore/ml dadsntsmaaay
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LfsﬂnLﬁﬂm:ﬂqnluﬁuﬁ'lﬁlﬁﬂqné’qm%'aﬁﬁuw?ﬁaiﬂﬁm TaefinnsmaasuLy
Randomized Complete Block Design (RCBD) 4794 4 4 ('Luuoia:'%'u‘i 5 g ) Taenns
Tinuanimasedel Ae wew Nt AalsAuka(Treatment control) FnAITNGITaIHY
wae  fuiminanmesinduuern sl lansiaausiuneedd  sine
ufBaufey Treatment Mean Wil Duncan's Multiple Range Test ( DMRT) ﬁs:ﬁumm
et P=0.01
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HANITNAREY
1.msusnidasnuanininlsa uszmsAnsduguinevandassuwaninin
ol
lsaieruesnziiama

AMNNTULNTRIINNANLATRNA WULTRTT Fusarium oxysporum f.sp. lycopersici

] v
= <8

TeilanworlalativuanmsiduaiePotato Dextrose Agar (PDA) il Aa afaduladenn
tamdey  werannsaiydulaldednmea  faunaduduguinanstaladl  9.00
a | X . 1 al o
uRwee Wedediany 1 &lanf ¥ conidium Telldnmurls Tanmnade canoe-
shaped 44 conidium Wudndl 2 98im 16 macro-conidium 41418 2.50-3.75 10.00-17.50
TuTAswums 50-1 septum waT micro-conidium T4IA 2.50-3.75 x 22.20-25.00 lulrsms i
= &‘ o - < n‘ 17 :’z o oled o d. 3 O
3-5 septum UnBitasinandelusn TinNenmInuse- sanealdndnsiaunzodinans

or = [l

P P -
WINERHTIADE (NIWN 1 UKz 2)

U

a al = | - > 0 ol &
Q'\ﬂﬂ'}ﬁ“ﬂﬁﬂﬂﬂﬂ'\‘ﬂﬂﬂi?ﬂk“ﬂ'ﬂiﬂ\“dﬁl‘ﬂﬂl‘ﬂﬂ WU Lu’a’.l')ﬂu'guwm.'nﬂi"l F.

oxysporum f.sp. lycopersici Tanalinalsadeunlirasmsdame Wussasiaan 3 Ju T4
a o nll = -l’ 4 - =y g - ol - 1
M iiN AN 729 lsANLARAIL AL L9 LFMILEAN AL A LTI LILL AL RV AS AL
i ‘J [ 1 °
Whinandre wee luulfewdlu@wded delFuuisudiAinamesestFaudiay davianns
Tnunodusinuauina I sIRAYIiY 1.43 wuBiwns Taedinasdinuisiuienedu

HUAUEINAIMATL 0.30 muRings (1w 3)

o , 3
AINN1 uamdnwoselalaiiaea®as Fusarium oxysporum f.sp. lycopersici AU

nafalsAWiEI9INzI@nImMA LUuaIuIs PDA Wunan 7 du
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i o » =1 e . 2
NMN2 WAPIAN®ME conidia 381TAT Fusanium oxysporum f.sp. lycopersici

125751\ J . :
@AN1IMAlsAMEQIBINzITBMA a. Ansnmacro-conidia (400 i1 )

4
4x

a o

o = 2
NINN3 WAMINIINARBUNTNATTATNTATY Fusarium oxysporum f.sp.

lycopersici vuluNzATaMALALA SN 17detached leave 1ot a = control  UAY

b = F. oxysporum f.sp. lycopersici
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2. MmenagauikszAnimwaesqRunddsesu(micobial antagonists) Wmstugade
ﬂmmqtsmﬁmmwzﬁamﬁtna’i‘é Bi-culture Test

wuin @a Chaetomium cochiioides CT-2004 muﬂmﬁu&qnmfﬁmtﬁu‘lﬁmmﬁa
sawnlraftintamsdemauuemndadaiull 44.44 wlefifud nenada Saunady
shuqunmwmt%a Fusarium oxysporum f.sp. lycopersici Luenaeedeon Wity
5.00 WuRmes Feiarauansituneeds WanBrudeuiudenamglmiiaones

siamAamsiesida PDA(control) %aﬁﬂnmmﬁumuquﬁnamﬁﬁu 9.00 \IuRiwAg

(M # duazamnsaiuiaimsakelefld K Ae awnsofudanisa¥ macro-conidia
14 91.64 wafdud uaz anurradudanisa¥ micro-conidia 1 76.49 wefidud néaie
fis1uumacro-conidia Wu1.28x 10°spore/mt Tewansneiluneadi dleufeuiey
ﬁ'ué'aﬂmmqts‘ﬁuummﬂéml,% PDA (control) Helléwauarle$ windu 15.31x 10°
spore/m| WATSUUMIcro-conidia Wiy 2.73x 10°spore/ml Faumnsinefilunniad e
wRsuReufuderanmgisuamninada PDA (contro) Seiidmouailed winfy
12.69 x 10°spore/ml (mi"laﬁ 1uay 2)

wuin i Chaetomella sp. TB-47 mmine‘l'uzl:'amm?mtﬁutmmé'aﬂmmqbﬁ
dengesuri@emAiamsifsadasonld 3144 wefdud nende  Daunmdutou
quﬁnm«wmdﬂ F. oxysporum f.sp. lycopersici e wnARTesN Wi 6.17
by daflarnauanieflunadd deaBuudeufudesameisaflearanzda
wALMEsRLES PDA (conirol) ﬁeﬁﬁmmﬁuﬁﬂuquﬂnawwhﬁ'u 9.00 WWAIRT (MW
#l 5) wazaNnTadudanisaiwareflF il Ae awaredudanisa¥re macro-conidia WK
84.73 wafidul uas amrsadudanasad micro-conidia 1§ 84.54 wefidud nenadia 3
41uUmacro-conidia Wil 2.17x 10°spore/mi Saumnsinailunneadn dleufeudeuty
éﬂﬂﬂ’lmﬂﬁi‘ﬁuwﬂﬂﬂ'\ﬂéﬂs‘léﬂ PDA(control) $eilduaustas wini14.21x 10°%spore/m
uaz§uIUMIcro-conidia Wit 72x 10°spore/ml Feusnaneislumnatin lanfeuifoy
h’uéﬂﬂmma’isnuumwméﬂ-uﬁa PDA (control) $efldnouate$ winfu11.13 x 10°
spore/mi (ms"ldﬁ‘ 1uae 2)

wuin @ Chestomium cochlioides VT-2004 mmmﬁ'm?emmﬁtgtﬁuimméa
mevglraiiesresusdamauueadandedndd 31,66 wefiud nenade Saunadu
ehuquz‘l'nmwmda F. oxysporum f.sp. lycopersici wemnasadedm Wity 6.15
s Seflanmuandneiulunada u‘ﬂﬂu.l?‘tmLﬁﬂuﬁuLﬁﬂﬂmmqﬁ'ﬁnﬁmwau:&a
maLueaREvde PDA(Control) Seffnunadutugusingrawini 9,00 uRm(n
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6) wsramnsodudinsaiumledld fiil Ae ewnsadudinisa¥e macro-conidia 18
47 95uWefdus ey anansoduianisa¥ne micro-conidia I 65.42 wefidud nénade
§uaumacro-conidia WiNALG.85% 10°spore/mi Jeuansineiulummegdin dlauBeuieui
Lé‘aﬁ"lmm@tﬁ‘ﬂ‘l.lﬂ‘ﬂ'l‘ﬁ'\ﬁgﬂﬂé‘ﬂ PDA (contro) Tefi§wwnusled wifu 13.16% 10°
spore/ml WATATUUMIcro-conidia WinfLi21.66x 10°spore/mi Sausnsinafulunead e
uRsnfeufudanswgizaiuewedsade PDA (contro) Teildmuusled windu
62.63x 10°spore/ml (AT W7 1uaz 2)

wwin da Chaetomium elatum T—47mmmﬁ’ué’am?n?tutﬁu‘[mmLﬁaﬂmmq
BadtersmzFemmmenmnanideinld 4511 wefidud neke Hawsdusig
quﬁnmwmﬁa F. oxysporum fsp. lycopersici uumwm'ﬁ'”mt%ﬂi"m winffiu 4.94
s deflenauandreillunesdd denReudnfudamamisaiititemsda
mALLENSEENITR PDA(CONtrol) Sedmunadusuguinatsiniu 0.00 uRARIRs (Wil
7) werdsadufinmsaialeflg Al Ae awnsodudiinieaii macro-conidia I
94.17 wafidusf uar anamsndudanisadne micro-conidia 1§ 76.02 wefidud nenade 1
§7u7% macro-conidia WAALI0.94x 10°spore/ml Fausnsiretulunnati SenFeudeum
derenmalzaiuammsiasads PDA(control) Heiidnuaustlad infu16.13x 10%spore/ml
uAzS"UIuMIcro-conidia WfL4.69x 10°spore/ml Teusnansiulumeadin dlenBouiey
ﬁ’-uL%fammmq'isnuummﬂéméﬂ PDA (control) Haildtusustle¥ winfu19.56% 10°

spore/m| (mmﬁ Tuaz 2)

€D
G0
£
(ap
E .



18

nnn4 LA adLs=ANENNNL8Ea Chaetomium cochlioides CT-2004 Wnnsefut

&5 o P o
deanvalsAltneansIemalaels Bi-culture Test

A5 L6AlsEANENWIaaTa Chaetomella sp. TB-47 lun1sfuduieavelsn

- - ad |
MenTaaNzia9nALAtas Bi-culture Test
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] v
NINNG LamlssRYENINT82Ee Chastomium cochlivides VT-2004 Tunaseiue

-: dl < oo &
desumAlsAEI I NTITamALeE9E Biculture Test

< = 3 _ o T X
nIwn7 uamlszAnsnINIBTe Chaetomium elatum T-47 TN TEUERTRANE

radiuiraanzi@amnAlatis Bi-culture Test
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< o a ' | ' a o
AT ﬂ‘rzavnﬁmw'nmﬁaqauﬁ?ﬁmaﬁnuﬂﬁua ransw3yAuin uaznisaine
<
wlef seuda Fusarium oxysporum f.sp. lycopersici (safienansnzida

WA)LIWRMIS PDA fevnnnsmagavlanntsin Bi-culture

Fusarium oxysporum f.sp. lycopersici

L%faaﬁum‘?ﬁ sunalalati(auiiuims) druaugled(x 10°spore/mi)

I 73 " N 4 g
NBREIUY macro-conidia micro-conidia

control  Biculture cv(%) control Biculture cv(%) control Biculture cv(%)

Chaetomnium 9.00a" 5.000 4.46 15.31a 1.28b 3058 1269a 2.73b 21.31
cochlioides CT-

2004

Chaetomella 9.00a 6.17b 1.35 14.21a 2.17b 3379 11.13a 1.72b 14.53
sp. TB-47

Chastomnium 9.00a 6.15b 252 13.16a 6.85b 10.24 62.63a 21.66b  22.76
cochlioides VT-

2004

Chaetomium 9.00a 4.94b 1.52 16.13a  0.94b 22.51 19.56a 4.6%b 26.63
elatum T-47

T ¥ = N, =y
YAnadsann 4 91 aedemnudtadnsrviiauiduueauene blifauwansreiuluvneatii P=0.01

{renlFaniisn Treatment Mean WU Duncan's Muitiple Range Test

A A z =y 1 A 1 = =y
A1$19N2 alafidwsinisduianes L%ﬂaaw‘éﬁmaﬁmwﬁuamﬂmimrgmu'[m LAZANT
4 <
a¥ramlef 1ednsn Fusarium oxysporum £.sp. lycopersici (lsAHEN989

uzidawmaA) 89115 PDA Finmegauiatnin Bi-culture

= o

wefifusnstudracdeqduriitsesing

Lé’i\‘iawlﬁﬁﬁ‘ﬂﬁ'\u suelplatiuRuimg) macro-conidia  micro-conidia
Chaetomium cochlioides CT-2004 44.44 01.64 78.49
Chaetomella sp. TB-47 31.44 84.73 84.54
Chaetomium cochlioides \T-2004 31.66 47.95 65.42
Chaetomium elaturmn T-47 45.11 94.17 76.02

" wlefifuimsfudmasindulalaedmanain =(R1-R2VR1)x 100 ; R1 =ifuthugueing vie
qnunuaLled 1eq control | R2 : ifurugueingne vda Snutualed 18998 1 Biculture
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3. msafaasAnananidaafuvidsnadhu (antagonistic fungi )

anneiRnadas Chastomium cochlioides CT-2004 Tuamns PDB 4y 50
amr 1y e 4 Alan wdaaniuindesusasaiauansas dleiinings 3,300 nfa
waztldmnlsuds Wueen 5 5 Wulsuds (mycelium dry mat) MEsldwinuse 250
nfu dnunlfazdien uas wifladitvinarattHexane 131 R21000 ml fwnan 5
NIBILANTN UASENTAZANE AN TansazanalllatadavnazaneenTansdwATeg
rotary vacuum evaporator Sarsafmcrude Hexane 3.75 nf d'mmnmﬁ'mmﬁ‘nm
uengrsazanaun iluddondavinazate Ethyl Acetate 1Bunms1000 mi haoan 5 Au thy
NIRIUENMIN UAZENTRTENE S tnensazaneldlafadahazaneeenldansana
crude Ethyl Acetate 3.09 nfu nanfil#annasnsssuanansavanesiTbividoudiazam
Methanol 1331851000 mi Whunen 5 fu Wunsswennin wezansezany st
arazarefiSlaiasnriiazaruesnidasaiacrude Methano! 39.82 N (mwﬁ 8,9 uar
et 1 )

annnsiBEaTes Chaetomela sp. TB-47. Wuamns PDB 4muan 60 aes tfh 1oan
4 §ulanef wisantuinFemudazailauanses dhilafiininas 4,530 i wazinlusan
Wk dunen 5 Fu §ulauks (mycelium dry mat) MaThinminuie 325 nfar tsuald
andun uas widainniarataHexane Ysu#s1000 mi \hanan 5 4 nFeduunnin uae
asaveny santy hansevaeililuatadinazanuesntaudsies rotary vacuum
evaporator dasafincrude Hexane 3.27 niu drunnitldainnisnsesusnansazan
unliuddruivnasane Ethyl Acetate UFNeT1000 ml iwasn 5 Fu ShunsesuennIn usz
grazany anmi ihasssareiidlatadviazarneenidansatacrude Ethyl Acetate
366 nfu nnfildaannisnsnsnarsarsneiinliudfedainasaieMethancl 1Buams
1000 mi (Fhasan 5 S FunTaMENNIN WazasASETE SNt Tnansacaeiialiafngn
vnazatmeanléansaiacrude Methanol 23.54 N (Wi 10,11 LA uaiafl 2)

s nnsiaLades Chastomium cochiivides VT-2004 Tuenwns PDB 47uau 36
ane flu 1an 4 flad wfeaniuihdasusisrriisannses dledhinninan2,400
uazuinlentiuks s 5 44 Eulauds (mycelium dry mat) Flthinwinuke 280
nfu dnnuaandes uar wistnsainaeantiHexane 15u1@21000 mi Wuoan 5 T
NFANUENNAN URTANTAZAM ANty tinarsasanefiiflladadainasarneeniaudmudias
rotary vacuum evaporator M@nsafifncrude Hexane 2.02 N daunnildannignsss
uangsazaminliudfondvinazane Ethyl Acetate 1B1ws1000 mi fuaan 5 fu T

Aosmmanzma Ty latnanuas
~avfienaTyTafuszaamnd M mmase iy,
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NIBNLENNIN UATANSRZANY At thansazaneildladasavinasanueenidansaina
crude Ethyl Acetate 1.80 n¥u mntdannsnsesusnansazareniviiusdansinazans
Methanol WBNAAS1000 mi e 5 du TUNTBIENNIN UAYAITHZANE SNt T
anrazanmRlgllsfadavnazateean dasaincrude Methanol 1.55 niu (mwﬂ 12,13
Uz Wil 3 )

anNns@Hedes Chaetomium elatum T-47 Tuenwns PDB 41wuau 45 8as
18" 4 fusd wiasmiwindesusssafiannses dslehinnings 2,400 nfi uaztinh]
panuds Whwoan 5 74 wlewky (mycetium dry mat) MEiminudte 250 nfu vinan
ualaziBnm uas uddminvinezaieHexane Uinnms1000 mi whagan 5 7w nsgsutnnan
WaTENSRTANE ANt hensasaneRldlafndinazanueeniauiulAies rotary
vacuum evaporator d#nsiacrude Hexane 3.12 ndu doumniitéannisnsesuen
arsazareinlluddansiavinazan Ethyl Acetate USunm#1000 mi e 5 funsas
WENNIN WATENTRSANY SNt vnEnsasane B llatadarnazanueanBansatacrude
Ethyl Acetate 2.25 n¥  mnfildainnisnsesusnansazaieithiuddasamiasans
Methanal 1B3n@s1000 ml huan 5 Fi TUNSEILENNIN. KAYASRZAE ANt 1
gsazaneildllatmsiinazaeanidanseicrude Methanol 1.50 nf (n'wv'ﬁl 14,15
WBT WHUET 4 )



Chaetomium cochlivides CT-2004 (mycelium dry mat)
250¢
1y

ANAAS Hexane (1000 mi )

wi 5 5
nn FeiVel solvent
#inmRaE EtoAc (1000mi) crude Hexane
(3.75 n3u)
Wi 5 9%
F¥LWE solvent nan
Crude EtOAc
(3.09 nF ) #nanas MeOH (1000 mi)
l ut 5
FLVel solvent n1n
Crude MeOH
(39.82 nFu)

weuEaR usnINMsanagrsanniduwls Chaetomium cochlicides CT-2004
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Chaetomelia sp. TB-47
3259

1

I  J

#@namA29 Hexane (1000 mi )

ud 534
nn FTLYY solvent
ANmA28 EtoAc (1000mi) crude Hexane
(3.27 nfu )
1 5 9%
TTLE solvent nan
Crude EtOAC
(3.66 N ) @NMA2E MeOH (1000 ml)
I Ul 59U
FoiviEl solvent an
Crude MeOH
(23.54 nFu)

w2 wgRInTanREsINnidule Chaetomelia sp. TB-47
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Chaetomium cochlioides VT-2004 (mycelium dry mat)

280¢g
gl
ar o v
#innAe Hexane (1000 mi )
Wt 594
nn FziUel solvent
fnmAas EtoAc (1000mi) crude Hexane
(2.02n3u)
wd 5 9%
Ziutl solvent nan
Crude EtOAc
(1.80 n¥u) annA2 MeOH (1000 mi)
w5 9u
TYLUel solvent nn
Crude MeOH
( 1.55 n3N)

WHUEIN3 ugRINsENAENII LAWY Chaetomium cochlicides VT-2004
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Chaetomium elatum T-47 (mycelium dry mat)

250¢g
iy
ar L 24 v
f#nAA78Y Hexane (1000 mi )
Wi 59
nn g¥inel solvent
#nma28 EtoAc (1000mi) crude Hexane
(3.12n5W)
wd 59%
TNl solvent nn
Crude EtOAc
(2.25 n5u) #nman28 MeOH (1000 mi)
wd 554
I |
T¥LUEl solvent nn
Crude MeOH
(1.50 n§n)

WAURST 4 wsmsmsanassanidule Chaetomium elatum T-47



NIwnN8 uamssnwnizlaletivad@an Chaetomium cochiioides CT-2004 #181g)10 Tu

i L z
NIWN9 LAMANTTUT1D3LTDTY Chaetomium cochlioides CT-2004
a. perithecium N1&3%EE 100 W1

b. ascus AN18ML1E 400 M1

c. ascospore NNAITENE 400 (¥in
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i o -l - 4 -
NIMN10 warsaneninlativandas Chaetomella sp. TB-47#187 207U

i o &
W11 LWARIANBOWZTDNLTEDSY Chaetomella sp. TB-47

a. perithecium Annasaene 100 win

b. ascospore NN1&TENE 400 W7
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A2 usesanruslalativesitias Chaetomium cochfioides VT-2004 Mgy 2071

: ‘b

NINA13 WAPANNIUTT8 T3 Chaetomium cochlicides VT-2004

a. perithecium AR&TENE 100 Win

b. ascospore NNTRMLE 400 i1
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o Z 3 o "
nwn14 wassanwouslalatiani@as Chaetomium elatum T-A7 N91E 209U

‘I . d" .
DAIWN15 LAMIANN LT D8GR5 Chaetomium elatum T-47
a. perithecium AN1&aLEINe 100 1
b. ascus NN18TE7E 400 1

4 o o 1
c. ascospore MIN1a3T81e8 400 1
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4. ManagRLRNTRRNgMENEnA Wnideradwlinasansiudadasaiung
ms\hinlsn

q'mm:mmwmmﬁmmnéfamviaﬁiﬁuﬁﬁuamsﬁu&ﬁfammmamﬂﬁm’t&n%a
asovaseLLssBvBnTmasiansia vie 418 Aa Chaetormium cochlioides CT-2004,
Chaetomella sp. TB-47, Chaetomium cochlioides VT-2004 Waz Chaetomium elatum T-47
feaunagluanimasedlisl

NENASBLANTANR Chaetomium cochlioides CT-2004 lmensanadaadion
RTAE Hexane ﬁnaﬁﬂn’\?ﬁu&aﬁaﬂ Fusarium oxysporum f.sp. lycopersici @?ﬂtﬁm‘nm
azFama) Wi Saadudu 500 ppm. Srwadudnuguinenlalatitesigaminiu
3.65uTuRwAr adaan e ewduduRi100 5008210 ppm %4ﬁ'nuﬂmﬁudﬂuquﬁﬂm~a
geslalall winfud.86 ,4.92 , 5.00uBMRT ANEAY €auFENTS control Hawadurng
Audnanaeslalall winfu 540 Loudivms (m'm'?l' 3) derndunlefifudnmegudims
iwrgdninzeslaladl wudn Aimsnadudu 5000pm. ﬁtﬂfai‘ﬁuﬁnwﬁu&qmﬂﬁmL?iutm
analalailgeiign wintu 32.41 wlefidus seeasun Aa RezdunTudiudui00 50 use 108
Ay 995 . 8.94 wser.41 wefifud AwdriudlavansaBuudieufittong
WheLFen(mseR 4, Mwilie)

anmsinBnoaesiaeinnisiudng - macro-conidia  Slunalfiuinfissgu
midid 500 pom SiBunmslaflanfige wintfi63.30 x 10° spore/ml sasdNn #8100
ppm.50 ua 1 Oppm TefhBurcuatafivinty 110.00 x128.14 10° x 10° wAy 202.33x
10°spore/mi PANSFL Wievianstiuduan micro-conidia uuaTvinfiszaupsididu
500ppm fFunailaflaniign Wi 0.36x 10° spore/ml s8484K A 100, 50 usz 1 0
ppm FafiBunnuarlafivinfy 1.70x 10° spore/mi 4.69 x 10° spore/mi uae 6.33 x 10°
spore/ml FAL (AsaR 5) WlemThulefifudmstuiinnse¥e macro- conidia
wudn Aeowidudu 500ppm, ﬁtﬂﬁﬁiuﬁmﬁuﬁuﬁmmaﬂﬂ:‘@aﬁqmﬁwﬁ’u 90.90
wefidusd sesawn fie Rsedumonuidnduioo 50 uez 108ANALB4.04 | 81.69 usz
70.73wlafidud mudndu dounlefifudnistudinnsa¥n micro-spore wud Reanm
iy 500ppm. HulefduinsfudaBunnsyafigefiqauintu 00.08 wefidull savan
A Aszdupnudndu100 50 uaz 10ppm HAMWNAL 95.79 , 91.39 uaz 88.24 wiefidus

o d [-] d
AudTUEie N BuudiausudEnnsBaufieu@nsieh 6)
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SNARALIRTSANH Chastomium cochlioides CT-2004 Tatinsariasesviazais
Ethyl acetate finssiansdudades Fusarium oxysporum f.sp. lycopersici (zadlegzas
uzdama) widh Aanadidu 500 ppm Sewadusinuguinewiatalfesfigaiaty
498 wAwAs e Ap AU 100 50 usz10 ppm. Feflmumdusinu
Autnaesslalail windl 5.03 ,5.16 ,5.3315uBmnAs ANEHL 42u38EN7 control Hlauie
uriuguinaradaladl Wil 5.400uRnas(Ansed 3) ledmfhunlefidudnsdu
mawtgiiviagasielafl wudn Arawidiudu s00ppm. ﬂtﬂaﬂﬁuﬁn%ﬁnﬁ'anmﬁm@u’lﬁn
aslnlailgeiiqn wihiu 7.87 wefidull sevan e fsvduranandiduloo 50 uaz 108
AWNTLG.95, 440 usr 118 wefidud  smudrdudlerninBuufeuiams
WBenfiny (Ansredl 4, Pz

snmsiuBnnadefiaeianisiud§auan  macro-conidia  fwwnliugilszau
ANy 5 00ppm ﬂfmqmaﬂ@ﬁaﬂﬁqn winfi 22.63 x 10° spore/ml F84R<N" AD
100 ,50 uaz 1 Oppm TedhBurnusLlefivinfiu 52.33 x 10° spore/m ,147.58 x 10° spore/ml
ey 214.38 x 10° spore/ml FwmddL Blevanistiudauau micro-conidia fuusttidni
sedunmdndw 500 ppm ﬁﬂ“mqmaﬁﬂﬁmﬂqm winfu 0.63% 10° spore/mi $E8INT AB
100 50 us 1 Oppm TviiBumaLafvinfy 3.38x , 10° 481 x 10° us=5.63 x 10°
spore/mi RN (B399 5) deamfunlefiduinnsiudinigere macro- conidia
wiin  fowdudu  500ppm. a'l'lLﬂfaﬁuﬁmﬂu&qﬁmmaﬂﬂﬁaﬁqﬁLﬁﬂﬁ’ugs.ss
wefidudf sesasun Ao TesAummdinduioo 50 usy 108l 92.28, 78.23 was

g8.52ulefiful srudiy dowlefiluinsfudimeniv micro-spore W91 Aram
indiu 500ppm. ﬂLﬂfaﬁﬂuﬁmsﬁuguﬁmmaﬂa%eﬁzjmvhﬁu 98.86 wlafidus raeasun
Aa Aszduanadudnul00 50 uax 1 Oppm fiAwinfu 93.55 , 90.67 sz 89.51 wefidus
anusFuiiavnsBaudieuiiansa BeuniieuEnsei 6)

NSMARBLRTANRA Chaetomium cochlioides CT-2004 Transafiadansnviaasane
Methanol Sluaslentstiudaidas Fusarium oxysporum f.sp. lycopersici (safluasesuzida
mA) wud Amnadnd 500 ppm. ﬁ‘nmﬁ;&udmﬁuﬁnmdn‘iaﬁﬁaﬂﬁqnwhﬁ’n 3.74
uBams saseewn Ae Avndndud 100, 50 uaz 10 ppm Houadurinuguingieaed
Taladl winfiy 4.40,4.66 uay 4.84 IURAs MNATRL §9WAEMT control Haurméurinu
gudnansresialadl Wiy s40miBmsenemed 3) lednduniefifudnstudanig
wioydulnradalaiinud fasandsdu 500ppm. :'3tﬂm‘vﬁuﬁmeﬁu&qnm‘iﬁutﬁﬂmm
Talailgefiga winf 30.70 wefiludl sesaen Ae Aszduacnudisdy 100,50 uez 10
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ppm ﬁLﬂﬂﬁéﬁuﬁm?ﬁu{‘hmm?tytﬁu’[mm’[ﬂ'iaﬁwhﬁu 18.52,13.66 usz 10.42
wefidull sudndy dlevnsuBeuieumAgnnsuBeudien (msed 4, amiig)

anmstinfunsdeslaevinmsiudauae  macro-conidia  Suualiiudniisesu
amudindy 1 00ppm ﬁfmnmﬂﬂaﬁaﬂﬁqn Wiy 56.28 x 10° spore/mi 78989N" AR
500 ,50 sz 1 Oppm efBunnuatiefwindu 75.00x10°, 89.85 x 10° wAz142.91 x 10°
spore/m! muEFL Elanin1siusuan micro-conidia HuwalidnTlssAuranadingu 500
ppm ﬁfwwm@ﬂaﬁ@nﬁqn Winfu3.16 * 10° spore/mi $89AINT AB100 ,50 WAL 1 Oppm
SeflBntuelafivinfus.02 x 10° spore/mi 5.47 ,x 10° spore/miuaz 7.81 10° spore/ml
AL 5) WeRmishulefidudnmsdudentsat macro- conidia wudr HAgan
diadiu 100 ppm. HulefiduimstudoBunmalafgafigauintuo. 14 wefiduf raseamn
fe fredumaandadus00 50 uas 10RAWNAL90.10 , 84.03 ugy 78.47 wefifus
pdndy dauleffudinnsfiudinisa¥i micro-spore Wudn Mgy 500 ppm. 3
Lﬂm‘vﬂuﬁnqsﬂ'uéru'ul‘w'lmaﬂﬂs‘gqﬁqﬁwiﬁum.as wefiuil saeasn Aa FiszFuAsw
100 , 50 uaz 10ppm SFwiafu 91.21 , 90.30 ua 86.43 wlafidud mudrdunila
PnmsafuudeuiiAinnsBaudiey (e 6)

NTNARBUATARR Chastomella sp. TB-47 lasnnzafinAaafavinazae Hexane il
uastenisdusedas Fusarium oxysporum f.sp. lycopersici (Ti‘mﬁm‘nmuzﬁamﬁ) WU
fiemnadudu 500 ppm.fmunadudiuguinawialadifesfiganinin 4.46 uRss
seen e Arsdindud 100 50 waZ10 ppm. Hauadudugudnanaastalall windu
4.70 ,5.04 uaz 5.1519uRmA? mud L dawdEnng control Hawnakurlnuguiinanees
Talafl Wil 5.40 wuBwns (s 3) tﬁaﬁntﬂuuﬂm‘ﬁuﬁnﬂiﬁ’uﬁ'en'\m?mtﬁu'llmae
Talafivudn flaanudidu 500 ppm. Suwlefifudnmsfudinmasiydulnsasielaigeign
w7, 13 wlefidud seseaun Aa Recdumaudnduioo 50 wez 10dANAL

1206671 us46 3 \mMBmes sudrdudiatnisuBrudeufidinsuBoudey
(3197 4 nmi19)

anmBinuslefiaevnmaiidnnu  macro-conidia  SHuwaliifissdu
panadindoudt 500 ppm. ﬁxﬁmmﬂﬂaﬁaﬂﬁqn winfu 45.00 x 10° spore/m! $84R4NN AR
100 ,50 uae 1 Oppm. ediFunmaefivindys 53.28 x 10° 76.60x 10° uaz 96.85 x 10°
spore/ml Anuddy Elann1sTudauan micro-conidia fuwalidntszfunanadudu 500
ppm. ﬁfmﬂmaﬂ@ﬁﬂﬂﬁqn tvinfiu 0.69x% 10° spore/ml #2484N1 A 100 ,50 uss 1 0
ppm. S Bunavefinfu 2.06x ,10° 3.52 x 10° uaz 5.06 x 10° spore/ml ANEIFL



34

(meed 5) dleAmitulafidusnistudannzatne macro- conidia wugn RAonaddiu 500
pom. Sulefifusnrstudafinmadeigeigauintu 77.28 wefidud sewman fa fsi
AraEndw100 50 waz 10TAWINAL73.00 | 61.70 uaz51.90 wefidud euaAy dau
wefifudnnsfudannzaing micro-spore W41 firnsudindu 500ppm.  Hulefiudnng
ﬁué’afmﬂmaﬂafgaﬁqmﬁﬂﬁu 95,30 wiefidudl sevaemn P Fszdumaudnduioo 50
WAz 10ppm dldvinAy 86.34 , 82.79 uax 64.55 wafidud mudrdudevnneuBuudoy
fuAEnanBeuifeu(ensed 6)

NMIMAKBUATANA Chaetomella sp. TB-47 Taenisanasndiviazany Ethyl
Acetate ﬁuﬁdﬂm?ﬁuéﬁéﬂﬁ Fusarium oxysporum f.sp. lycopersici (T‘a*mﬁm'ﬂmuu%
wmA) wudn Aennandadi 500 ppm. ﬁﬁmntﬁue.huquﬁnawin‘taﬁﬁaﬂﬁqnwhﬁn 3.88
uRRs 7898 e AR 100,50 wee 10 Srwadutiuguinanerasialadl
winff 4.16,4.70 UaT 4.88 WuFNAS ANAEL #9wTEnTs control Hrumdurtugudna
1elAlatl Wiy 5.30muAmes (Aseh 3) u‘.‘lﬂﬁnLﬁutﬂaé'tiuﬁnwﬁué’qnﬂm‘?‘mLﬁu'llm
saslalaiinudn feaadudu  s00ppm. ﬁLﬂ'aﬂiuofmsﬁné’qnﬂstq?rutﬁuimm'l‘.ﬁ'[aﬁgq
g Wity 25.71 wlafidud sasaan Fa fssdumnandnduioo , 50 use 10flAusiniy
21.96, 11.32 uAz6.63 Wuhwes mudrdudiatnisnReudeuiitensuReudiou
(0T 4 nnii20)

s Finoeteflaeviiniafudnuan  macro-conidia  HuwwathudnTisziu
pwdndnf 500 ppm ﬂﬂ?mmaﬂﬂﬁﬁmﬁqn Wil 15.57 * 10° spore/ml 388NN AR
100 ,50 waz 10 ppm, FeiiBansvlefiviniu 29.41 x ,10° 37.73x 10° uaz 48.93x 10°
spore/ml AAAYFY Wiavian TS aL micro-conidia Swun i fiszsunatsdud 500
ppm ﬂqumﬂﬂﬂﬁfauﬁ'qn winffu 1.25x 10° spore/mi T89&437 A8 100,50 uaz 10 ppm
FeilFnuailefivinfy 3.75x 10° spore/ml 6,29 x 10° spore/mIuaz8.88 x 10° spore/m
AL (msned 5) dleAmihulefidudnisdudsnisak macro- conidia wudh AR
indy 500ppm. ﬁLﬂﬁﬁ’iuﬁmsﬁué’aﬁmﬁmﬂaﬁeﬁqawhﬁ"u 0.77 wefdud sesatun
fa Tlssdumnandidui100 50 uaz 108Aviniu 0.56, 0.41 uat 0.33 wefilus Audasu
grunlefifuinstudnisate micro-spore Wudn Aianadiadis 500ppm. Sulefdusnas
ﬁu&qmﬁmaﬂﬂﬁqﬁqmﬁﬁm 05 ulafifuil sasasun Aa Aszdupranudindu100 50 use
10ppm AL 0.61 , 0.45u8z 0.23 wWefifud sudrdudiannisuBenfeuty

o
AFnnFauiisu(ensei 6)
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MMAGBUANTARR Chaetomella sp. TB-47 laannsanasnudniasane Methanol
ﬁnaﬁﬂnﬂ?ﬁ’ué&é‘aﬂ Fusarium oxysporum f.sp. lycopersici (Ismﬁmwawzﬁﬂmﬁ)
Wi Ao 50 ppm.ﬁ'nmﬁLé’ushuquﬁ'ﬂmal‘niaﬁﬁaﬂﬁqmﬁqﬁ’u 2.99 [ TUAMAT
saenn Ae A daduTii0,500 WaT100 ppm ANaERL Rruadusuguinanes
Taladl winfiu 3.75, 4.08 uaz 4,16 WAAT AR €9UAENIT control Heunaduru
Audnangaslalall wiriiu 5.40 wuﬁmm(mﬂeﬁ 3) SeAmihulefiduinsiudenns
Wiy Rulazaslalaiinudn fasmdadu 50 pom. fuefidudnnsiudinmesydulnges
Trlaflgefign wirfuad.s 8 wefiud sesaamn A Fevduaomaudndu1o 500 uss 100 §
AAITU30.56 , 24.62 usy 22.02uufinms swdady daiansuBeuFeumidinng
wBnfen(ansed 4, nit21)

nntulhnaslefianiinaniuden  macro-conidia - Sumalfarinfissdu
ponadadiuil 500 ppm T BnueaRieefiqe wivty 2.70 x 10° spore/ml seeRe A
10, 500 sz 100 ppm. SeiltBannusnlafivinfyu  6.15x10%,16.01 x 10° uas 23.58x 10°
spore/ml Ax@IRL dlavianasiudauan micro-conidia funalidafissiuasmadndu 500
ppm. ﬂfmﬁmmﬂaﬁﬂﬂﬁqﬁ winfu3.00 x 10° spore/ml 7898941 AB100 ,50 wAL 1 Oppm
dethBrnnailefiviniu4.13 x ,10° 6. 41% 10° uaz 9.31x 10° spore/m! BNNFL(ENIHR
5) \lefnfudefidudnmsfudintsaie macro- conidia #5110 ppm. Filefifudims
duthnisairageign winiiu 26,14 Wefidud sesenn A rsduadinduso 500 ues

100ppm flAWinU24.49 | 23.94 uaz23.62 Wefidud mudidy dowefiduinetud

mea¥1e micro-spore wudn Aronandudu 50ppm. ﬁ;ﬂﬂﬁ%ﬂﬁmsﬁui‘fafmﬂmaﬂa?gq
ﬁqmwi'lﬁu 9.87ulefidud rewman Aa MesduAmandudutio | 500 uazi00 ppm A"
WL 9.76 , 9.53 uax 9.23 wiefidud mudrdudievnisBrudnufiasnsBaudioy
(tﬂﬁfn"w‘ﬂI 6)

Msnaaauansaien Chastomium cochlioides VT-2004 Taannsariadinusinirazane
Hexane finasannzfiusades Fusarium oxysporum f.sp. lycoparsici (raduTamsde
mA) wudn Raosidudu 500 ppm. ﬁw'xﬂduﬂﬂuquﬁnawiﬂtaﬁﬁﬁﬂﬁqrnwhﬁ'u 3.44
uFmmr sawean Ae Aoadadui00,50 war 10 ppm. maddy Smuadudng
Audnaneraslalell iy 439, 4.78usz 5.00uRmRs AMu&AY d9wiEnig control §
mumiduimgudnansasdialafl winfy 5.40 wulisms (i 3) dlapadunlefidus
nwsﬁué’mam‘%‘mLﬁutmmiﬂiaﬁwudﬂ fiuudad 500 ppm. fulefilfuinmsdudanng

o [~ J 1 ar 4 n
wigulneelatatigefign winfusesd  wefifud sewann Ao RszduAcudtidu
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100,50 waE 10 ppm. HAWNALIBT5 1158 uas7.41wlefifud swdndy Wavanis
WRrudrumAEnsuReudey (@i 4, fwiio2)
annstinBunnetesieminsiudua  macro- conidia Ruuatiindniiszsu
avwdndudl 500 ppm Tifunnsefenfige Wiy 33.00% 10° spore/ml sasaen A
100 ppm,50 usz 1 Oppm SeThfannumilesivindu 50.00 x 10° spore/m! ,63.64% 10°
spore/miugz77.38x 10° spore/ml AwdndL WeRnisiusauan micro-conidia Huuatti
drfezdumaudndu 500 ppm ﬁfmﬁmaﬂﬂﬁfaﬂﬁqﬂ winfu 8.06x 10° spare/ml
58959N7 AR100 ppm, 50 UAZ 10 ppm SeiiBunnuslefiinfu16.31x 10° spore/ml 21.75
x 10° spore/ml uaz 24.88x 10° spore/ml AINAIFL (mfmi'?'l 5) dleAafunlefidusnng
duffannsa¥1e macro-conidia wudn AAodad 500ppm. fulefidwinsiudan R
stlafgeiigainty 61.42 wefifus sassan Aa Rszfuarundiduioo 50 uez 108l
Winfu42.51 , 26.23 UaT10.49 wlefidull musnsy douulafidudinsdudanisaine micro-
spore Wi fagnsndud 500 ppm. ﬁLﬂfﬂﬁﬁua‘fmsﬁu&aﬂ‘mﬂmaﬁafqeﬁmwi'\ﬁu 68.93
wefidus sevatun An 100 ,50 uaz 10 ppm fawwiafiy 36.64 ,15.95
uaz 4.48 Wafidud audrduidlainmanBeudeufainnBruiuuensd 6)
NNARBLASATR Chaetomium cochtioides VT-2004 laeinsafiasiafavinasans
Ethyl acetate finasiennsfudaden Fusarium oxysporum f.sp. lycopersici (ti'm#m'nm
wdemmmudn Aeonududu 500 ppm.:ﬁ'nmmﬁuquuﬁnmeiﬁ'ﬁaﬁﬁﬂﬂﬁqﬁwi'\ﬁ'u
200 EuRes $a3Ren AR ArBudnduR100,50 uez 10 ppm BNEYFU Haurmdutinu
Audnateresialall Whiu3.30 , 5.13uay 5.32uBns sNNRIAL d9u3En17 control 3
mnsufuriugudnanseesialadl viadu 5.40 uRwns (A197 3) dlaanfhuwlefidusd
msﬂ"ué’amwﬁmLﬁu‘immiﬁhﬁwudﬂ fimadindu 500ppm. fulefifudinmstudons
Wigdulnesialaiigefign windu 6134 wlefidud sesaun Aa fiszduarududu
100,50 sz 10ppm. fANYNAL 38.89, 5.00 usz 1.39 nlefiud muddu devams
WhrueufAgnsuBaudteu nsad 4, nwii2a)
annsiuBinnseflaeinmsiidu  macro-conidia  Ruu sz
Arwidadiuil 500 ppm. SiBunnalafionfiga winfiu 10.86x 10° sporeimi sassn Ae
100 ,50 uAs10 ppm.BefhBanmuarlafivinfy 30.88 x ,10° 64.50x10°  uaz 71.75x 10°
spore/ml FNandL levan1stiuduau micro-conidia SwwatiindfiszAuanadsdiu 500
ppm ﬁﬂ‘mﬂmaﬂa%ﬁaﬂﬁgﬁ winfu 1.63x% 10° spore/ml $846341 A2100 ppm,50 WAL 10
ppm FefiBaousilafivinfus.58x 10° sporeimi 6.94 x 10° spore/mi uaz 11.00% 10°
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spore/m muﬁ'lﬁ"l.l(mﬁ"wﬁ 5) Sleanduefiiusinisfusiniselv macro- conidia
wudn facnandudu 500 ppm. ﬁuJﬂﬁ-iuﬁn'\?tTné'nfm'lmﬂﬂafqaﬁ‘qntﬁ1ﬁu87.15
wefidud sesnan A Rszduacudadu100 50 uss 10fidAwwinfy 52.58, 23.60 uss
15.87 Wefilud sy dnlefifusmetudainisaih micro-spore  Wu91 o
g 500ppm. i’lLﬂfaﬁ%uﬁmﬁn&aqumﬂa{qaﬁamwhﬁuag.14uja§@ue\' SEARAN
Aa fssFumnudardiu100 50 uay 10ppm. Slewindy 62.77 ,53.74u8 27.40 wefidud
punsuEETINsL R sLfUTE N R (ensed 6)

NSNARBLANTATA Chaetomium cochlioides VT-2004 Taannsafiasinasviayans
Methanol finasiansdudiaden Fusarium oxysporum f.sp. lycopersici (tsmﬁm‘nmuzﬁa
wA) Wiy Fromudndu 500 ppmdmuaduiuguinadlalaitienfigawinfu  1.44
uRes seeaan A ATdduT100,50 wes 10 ppm AudtsL Seunadusiag
guinataadinlell winfiu2.43 ,  3.70unz4.40uBiaes FINGRL 93N control §
nnadulruguinanszeslalell winfu 5.40 @uinng (@5T 3) dleaadhatefidus
msﬂ'uz‘?amm?tytﬁu‘immiﬁiaﬁwudﬂ frnnandndu 500 ppm. Suefiduinssudins
Wigdulnsedalatigfign wifuo7a  wefidud seenn Ao Mszduastudad
100,50 uar 10 ppm. SAWNNALO.55 0.31usz0.17wefifud smdndy davinns
WhnufeufiimauBrudeu@aead 4 nnizd)

amnmeinBunusteflasinasifudou  macro- conidia Huwualisitfsedu
awndsdiu 500 pom hButualefianiign windy 15.75% 10° spore/mi satgun fa
100 ppm,50 uas 1 0 ppm T Bunnumulefivindy 32.50% 10° spore/ml 44.25% 10°
spore/miuaz54.63x 10° spore/ml ATNAIGU dlananslusan micro-conidia Huwwali
dnfiszduatiudindy 500 ppm ﬁfwwm@ﬂm‘ﬁaﬂﬁqm winflu 1.46x 10° spore/ml
5898931 9100, 50 uAr 10 ppm JeiBuusefiiafi3.08x 10° spore/ml ,4.76 x 10°
spore/ml Wag 7.50x 10° spore/ml AINKIRL (mﬂqi’ﬂ' 5) dleAnfulefidudnieiudenas
a¥19 macro-conidia Wudn Airadudus00 ppm. ﬁtﬂﬂﬁ%ﬁm?ﬁ‘l’uﬁefwwmaﬂa{ga
fgauinfu 79.55 wefiduf seeaan Ae rsdummudiduioo , 50 uaz10 ppm.
Winfiu 57.92, 42.76 uaz 29.14 wefidudl madnd doulefidwinstudentsatns micro-
spore wudn ARanadad 500 ppm. 531'tiJ'a?'L%wﬁm?ﬁ’m?qﬂ‘mﬂmﬂﬂﬁqﬁqmwhﬁuss.11
wefidus saseenn e TrefuAuudul00 50 usy 10 ppm RAWindu 70.91 ,55.29

o o d (-] oF A
uas 29.12 weafifud ausansfudisninnfouieuiuisnsuFeuieu(@nsan 6)
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NNINARALIANTARNR Chaetomium elatum T-47 TeainnsanadiafivinazattiHexane
ﬁnaﬁamsﬁ'v&uﬁasﬂ Fusarium oxysporum f.sp. lycopersici (Is*mﬁﬂwmu:ﬁamn)
Wit firensudindusoo ppm Slrunmuruguinanslaladifenfiganinfu  2.26
uFiams seaan Ae Aokl 100,50 sz 10 ppm AwdAy Heuiadusiu
Audnanssasialatl winfu 3.20 4.54 uaz 5.05iuFLRs ANEIFL doudEnas control
nnaduiuguinatezesialall windu 5.40 wuﬁmm(mmqﬁ' 3) dleamiuulefidud
mm"ué’emm?cyLﬁu‘im'nm‘l'.niaﬁwudw fimnudiudu 500 ppm. shulafidudnmstudanns
Wiydulnmadtalaiigeiign wintuo.ss wlafidud sesasun fa fssdumoundudiuioo 50
uae 10 ppm. HAWNAL0.81 ,0.67uaz0.35nlefifud mudndy WevnmanBeudinufu
FnnuBeuieu@nsd 4 nniizs)

anmstinBunsyefamionisiudiung macro- conidia Ruualiusaiszdu
i 500 ppm ﬁfw'\mﬂﬂfaﬁmﬂqm Wil 7.97x 10° spore/mi $R4RINN AR
100,50 waz 1 0 ppm FefiBunnuaLledivinfu 17.19x 10° spore/mi ,28.78x 10° spore/m!
usz37.22x 10° spore/ml AINSI itevanami41uaL micro-conidia SumTidnfiszau
anuudy 500 ppm ﬁml“mwmaﬂaﬁﬁﬂﬁqﬂ winfiu 1.63x% 10° spore/ml SR4RINA AB100
opm,50 usT 10 ppm FeFFnmetasivinfuz.76x 10° spore/mi ,4.59 x 10° spore/mi ugs
7.76% 10° spore/ml BYaA L (@3edl 5) deambunlefifudnstudanisatn macro-
conidia wudn #iranudndu 500 ppm. ﬁuJa§L§uﬁmﬂué’nﬁmmﬁﬁﬁqeﬁqmﬁﬂﬁu
0.89 WefiFud sasan Ae Tszuarudindu100 50 uez 108AWNALO.77 | 0.62 uas
0.51 wlafidud sugndu dounlefifudnisdudaniealng micro-spore WU3N Aranadud
500 ppm. Hulefiuimsiudanueslafgeiigaviniy 067 wehiud sesman fa 7
seAuAtadngu 100 50 waz10 ppm Hewwindu 0.77 0.62 usr 0.36 wafiduf
adndudiennin fuudnitinmBauiuuEnsd 6)

NTNARELIANTANA Chastomium elatum T-47 leunsanadaafaniqzet Ethyl
acetate Sluasantstuadas Fusarium oxysporum f£.sp. lycopersici (T.:‘mﬁmﬁmuz&ﬂ
wA) wudn Aaonadadu 500 ppm.a‘.i'nmmu&udqu@uﬂ'ﬂme‘tntaﬁﬁauﬁqmﬁqﬁu 2.14
uines faaen Ae AaadEei100,50 WAz 10 ppm aN@IRL Hnunadusing
guinateresialell winfu 3.51, 3.83 uaz 3.84umuBmms Aaddy dowiEn1s control §
anaduduguidnarssesialell winfu 540 wwhues @it 3) dleAmfunefifud
nﬁ?ﬁué'anmq?tutﬁutnmiﬂtaﬁwud'\ fomidndus00  ppm. Sulefiduinnsdiuganng
wWiydulnadalailgeign tifuo.42 wlefidud sasean Ae fesfuanududuioo 50
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uez 10 ppm. HANMALO0.46 , 0.67uaz0.60uefifud anusdy WavnnisuRaudeusy
FmaBrufeuEnae 4 wi2s)

amnmstinFunnsleflaevinniniudauau  macro-conidia  fuuolignitssay
poduduR 10 ppm ﬁfwnmﬂﬂﬁﬁﬂﬂﬁqﬁ Winfu11.69x 10° spore/mi 7898431 A8
50 100 WA 500 ppm HeflBanoumlefivintu28.13x 10° spore/mi ,37.39x 10° spore/m
UAZ40.13x 10° spore/ml AMEEL Wavinnsifusuan micro-conidia Suvaltudnfiszdy
avadndu 10ppm SiBuusmlefieniign winfu 1.75% 10° spore/ml Taeaan Aa
50,100 ua¥ 500 ppm BeilBrnnuatlafivinfue.38x 10° spore/ml ,8.75x 10° spore/ml uaz
13.13x 10° spore/mi AMUANFL(ANZWT 5) sannfhulefidudnsudiniza$a macro-
conidia wuda finnadadiu1o ppm. ﬁLﬂaa‘ﬁuﬁn1ﬁu§ﬂfwﬂmaﬂﬂfgaﬁgmwhrTu 0.76
wlefifusf seenaun Aa Aszduronandidu 50,100 uas S00SIANYNALO.41 , 0.27 usz 0.17
wefdud mudiu dounlefiludinisiudanisetae micro-spore Wud1 Renadudu 10
ppm. ﬁLﬂﬂﬁ‘iuﬁnqﬁué’aaﬁmmﬂﬂaﬁ‘@aﬁgmwhﬁ'uo.87nlﬂﬁ.ﬁiuﬁ sRsMdNn Aa flszdu
Arududus0 100 uaz 500 ppm Hewindu 0.56 ,0.38uaz0.11ilafidud madhdndla
wnsuBuufeudiAant suBeudeu(ensad 6)

NSNAGALATANR  Chaelornium elatum T-47  laanisafasasfioniazans
Methanol ﬁua@i‘aﬂ’ls‘ﬁu;ﬁéﬂﬁ Fusarium oxysporum f.sp. lycopersici @?ﬂkﬁm‘nmu:ﬁﬂ
WA) Wit fieonwdiudy 500 ppm.i'ﬁimmﬁuﬂ’]uquﬁnawtntaﬁu’fauﬁqmmﬁu 2.35
WURWAS Tadee Ae mndnduR100.50 uss 10 ppm Auaiu Hrunadueing
Autnanszeslalall winiua.01, 4.45 uas5.20 EWFWAT PRI KaudEnng control 3l
mnmdusiuguinanastaled vl 540 mBumsenmei 3)  dleAmunlefidud
msﬁ'vvﬁ’qmm‘imtﬁu‘immiﬂ'taﬁwu'h Araaudidu 500 ppm. fuwefidudnmsdusanig
Waryiuinreddalafigifign winf149.25 wefifud sassan e Assfuemudady
100,50 uA¥10 ppm. NAMWNAL19.63 , 17.67ua3.71ulefidud smday devinis
uBuuFeufuAEnnsuBouifeu@Ened 4, nowie7)

anmaiuinnslefaeinmniudnuan  macro-conidia  Suwaliiafissdu
poudsduil 500 pom ﬁf&uﬂmaﬂaﬁaﬂﬁqﬁ winffu 7.66x 10° spore/ml $84R9HN A
100 , 50 UAz 1 Oppm T FxnnuaLafivinfy 28.94x 10° spore/mi , 42.00x 10° spore/mi
ez 53.50% 10° spore/ml RNAIRL WavinnRELS I micro-conidia Hwwatiuinirsai
Audindu 500 ppm ﬁtl‘mqmaﬂaﬁauﬁ'zgﬂ winfiu 1.75% 10° spore/mi 989R4NN AR
100 ,50 uaz 1 0 ppm TeThBanauatafivinfu7.00x 10° spore/ml 13.44 x 10° spore/m
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uaz 18.50x 10° spore/ml AWSHY (AN 5) lepniunlefiuinstudimast
macro- conidia Wudn Rirauidud 500 ppm. ﬁLﬂﬂiﬁﬁuﬁm?ﬁu&ﬁmmmﬂas“qﬁqﬁ
winfiu 0.86ulefifud sasnan Ae AezFummndnduioo 50 waz 108lAMvnALO0.48 |
0.236ua%0.1 4lefidud anudiu dounlefifuinnsfiufinisein micro-spore WUd1 #
pradiudy 500 ppm. HulefifuinsdudoButnalesgeiiganinfuo. oanlefidusd

reean AR Arzduanudadu100 50 uas 10 ppm SAwinfu 0.75 0.52 uaz 0.34

o G J o ar J
weafifud sudrdudiannnFaudeutudsnsufoudeu(@ssd 6)
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Fusarium oxysporum f.sp. lycopersici

ANV 16

WARILTTANENWI998381A Chaetomium cochlioides CT-2004 Taeinnsana
ABFaNacant Hexane RRNaAaN1st e Fusarium oxysporum f.sp.

S v = = dl 3 =y o i
lycopersici (T?ﬂt“ﬂ’)'lﬂ\‘m:ﬁlﬂm ) NATHITHIUTEALIA NS

Fusarium oxysporum f.sp. lycopersici

0 ppm 10ppm 50 ppm

100 ppm 500

NN 17 WAALSZANSNINIBIAFANA Chaetomium cochlioides CT-2004 Tatinsanim

AatBaNaTant Ethyl Acetate NHUNARBNNTEULTRST Fusarium oxysporum

f.sp. lycopersici (lsA1BANZIARNA) NANITNFUTTALIF
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Fusarium oxysporum f. sp.lycopersici
0 ppm 10 ppm 50 ppm
N

AT 18 uamdllssAnsnmeesansanta Chaetomium cochiivides CT-20041men1sane
. v v
HntFan1acant MeOH Ninasan1sELSAERTY Fusanum oxysporum fsp.

lycopersici ((2ARIINTAM ANA N TUTUTTALANT

Fusarium oxysporum f.sp. lycopersici

0 ppm 10 ppm 50 ppm

¥l

— ’/

—

100 ppm 500 ppm

AT 19 LARLIEANENINTR@NIATA Chaetomella sp. TB-471aan s ARREIfINY
AvANE Hexane Nikasan1susia@as Fusarnium oxysporum f.sp.

&1 ﬂ‘ =4 :il v v o '
lycopersici (Tmmawmumﬂmﬂ)wm'\uwmus:mumqq
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Fusarium oxysporum f.sp. lycopersici
10 ppm 50 ppm
/ v,

AN 20 wamUss@nSnanaeansana Chaetomellasp. TB-47 Tagnasan anas Aavn
o . o & 4 y
azane Ethyl Acetate NHuaARNIEULSNTDIT Fusarium oxysporum f.sp.

' = = - . 0 1 0
lycopersici (Tiﬁmﬂ'ﬂ&ﬂdu:mﬂL'lr’lﬂ)'VIﬂ’J"IML‘DN‘nui‘:ﬁUﬂ’N'l

Fusarium oxysporum f.sp. lycopersici
0 ppm 10-ppm 50 ppm
) # ) / o~ )

#/

pPpm 500

2N 21 UaAIUsTANBNINTRIRNSANR Chaetomella sp. TB-47 latn1sanmasaafiand
H v v
azant Methanol Rkasen s USaTes Fusarium oxysporum f.sp.

lycopersici (lsAli19aNzIam AT ANENdUsT ALY
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Fusarium oxysporum f.sp. lycopersici

0 ppm 10 ppm 50 ppm

NN 22 LARIUSTANSAINTBNAIAN A Chaetomium cochiivides VT-2004 lagn1saim
f . ey N\ e X ,
AIEAINIaTATE HexaneNRNARaN 13 LEamas) Fusarium oxysporum f.sp.

iy - - = 2 '3, )
lycopersici aﬁ‘ﬂl“ﬂ'n!ﬂﬂ”:mﬁlﬂﬂ)ﬂﬁq']NHIN!U?:QUQ'N']

Fusarium oxysporum f.sp. lycopersici

0 ppm

NN 23 WAAALTEANENINTEIATAN R Chaetomium cochlioides VT-2004 Taeinsanm
¥ o © :Jd ] o : 5 5
ABRAINIRERE Ethyl Acetate VNHARANIFEILENITRSY Fusarium oxysporum

f.sp. lycopersici (lsAMERIRAzARIMA) NANIENTUT AL
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Fusarium oxysporum f.sp. lycopersici

0 ppm 10 ppm 50 ppm

”

N 24 ugatisrAnsawaesansante Chaetomium cochlioides VT-2004 heinsars
AIEFIINaLATE MeOH finasondsfutades Fusarium oxysporum f.sp.

¥ ﬂ' = Gil 2 o 1
lycopersici a:‘i'ﬂmﬂ’)‘lﬂ\JN:l'ﬁﬂ WAMAN NI UTEAL AN

Fusarium oxysporum f.sp. lycopersici

0 ppm 10 ppm 50 ppm

44 - o 5 o o O
NMN25  UARNTTANBNINTIBIATANR Chaetomium elatum T-47 TaeinTsaimaatfani
: [ . :l 5 - . .
a<a1t Hexane ﬁﬂuﬂmmsﬂummmﬂ Fusarium oxysporum f.sp. lycopersici

(sAnaraamzdama)finnududuszausiieg
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Fusarium oxysporum f.sp.lycopersici

0 ppm 10 ppm 50 ppm

o Y

nmin2e  wamatlsrAnsaaneevansanin Chaetomium elatum T-47 Ipen1sannnlama
Yezae Ethyl acetate RRKaABN5EIUEUTRY Fusarium-oxysporum f.sp.

P d‘ = IJ 7 " o ]
lycopersici (13AMENTBINTIADNAINAIINITRTUIEALIA17

Fusarium oxysporum f.sp. lycopersici

O ppm 10 ppm 50 ppm

ANN27  uaRLsEANENINTe9ASANA Chaetomium elatum T-47 TaanisananatiAang
a=ant Methanol filuaRdN"IEUSUTDIN Fusarium oxysporum f.sp.

. . =il = l=i‘ L 7 7 o '
lycopersici (lsAME18I L INA) N AUTNTUTTALIFINT



47

d = or A o 1 A 3 = =
AFIIN3 UszBvinwresansananssiumndudusie alsennssysiuinge
Talaflresidam Fusarium oxysporum f.sp. lycopersici @wRNsNAlsA

& -
LI IBINSLTDNA

Wuehugudnanszasialail

#1541imsn sEAUAMNENTU(ppm)

Oppm 10ppm  50ppm 100ppm 500 ppm c.v.(%)

CT-2004-hexane 540a" 500ab 4.92ab 486b  365c  4.61
CT-2004-EtoAc 540a 533a  516ab 5030 498 214
CT-2004-MeOH 540a  4.84b  466c 4.40d  3.74e 1.62
TB-47.-hexane 5.40a 5.15ab 5.04b 4.70c 4.46c 2.40
TB-47-EtoAc 530a 4880  470c 416d  3.88e 1.48
TB-47-MeOH 540a  375c  299d 416b 4080 221
VT-2004-hexane 540a 5000  4.78b 43%9c  344d  2.81
VT-2004-EtoAc 5.40a 5.32a 5.13b  3.30c 2.09d 1.92
VT-2004-MeoH 540a 449  370c 243d  1.44e  2.88
T-47-hexane 540a  505b  454c  320d 2268  3.92
T-47-EtoAc 5.40a 2.14¢ 3.51b 3.83b 3.84b 6.49
T-47-MeoH 540a  520a 4450  401c  235d 226

1] A ’0’ 3 A o o 1 [ ] o
Yanedeann 4 91 AeauaNsiadneswieufiuluwuauey Tilanuumnstatulunne

#0# P=0.01 IaaFaudisy Treatment Mean WUy Duncan's Muttiple Range Test



«l or :’l Y o .
A'1519% 4 LL&GNI.‘I.I‘ﬂﬂ%‘uﬁ’nﬁi‘ﬂuﬂ\‘m’lﬂﬂi‘tyLﬂutm'ﬁ’ﬂﬂtﬂtﬂﬁ‘ﬁ’ﬂﬂ%ﬁﬁ‘ﬁ Fusarium
oo o
oxysporum f.sp. lycopersici mmamsmmirﬁlmqmmu::ﬁamﬁwms

&fiRaN Chaetomium spp. Uee Chaetomelia sp.lanldFavinazaretiin

AN
wlefifusinstiudennalalail?
a1781H srAIAMNLENTU(PPM)

10 ppm 50 ppm 100 ppm 500 ppm c.v. %)
CT-2004-hexane 741 b" 8.94b 9.95 b 32.41a 30.90
CT-2004-EtoAc 1.18b 4.40ab 6.95a 7.87a 46.76
CT-2004-MeOH 10.42¢c 13.66¢C 18.52b 30.79a 8.42
TB-47.-hexane 4.63b 6.71b 12.96a 17.13a 23.94
TB-47-EtoAc 6.63b 11.32b 21.93a 25.71a 13.93
TB-47-MeOH 30.56b 44.68 a 22.92c 24.62¢ 5.65
VT-2004-hexane 7.41c 11.58¢ 18.75b 36.34a 14.68
VT-2004-EtoAc 1.3% 5.09¢c 38.89b 61.34a 6.13
VT-2004-MeoH 0.17d 0.31c 0.55b 0.73a 4.65
T-47-hexane 0.35c 0.67b 0.81a 0.88a 7.54
T-47-EtoAc 0.60a 0.67a 0.46a 0.42a 48.64
T-47-MeoH 3.71b 17.67o 19.63b 49,25a 42,39

1 =| 'o' 1 d 97 o oy [v 1= ] [
ANRREAIN 4 91 ANRRERINAsNswHewt luLwuay Liflananusnsneiilunng
atid P=0.01 TaeBauiiny Treatment Mean wuu Duncan's Multiple Range Test
»
YulefidusinsdudaninsigiuialagAiuanann = { @ureastalaticontrol - Tunseas

{nlatlrasi8nas) susveslalaiicontrol }x100



L3 A 1) GJ -3
AM91975 UseAnBnmzaansafafiszdivannuidndusie AlderBuncuslafaesdam Fusarium oxysporum f.sp. lycopersici gmpMainisa

Wensasuzdiama uuansafaain Chastomium spp. uaz Chaetomella sp.laddvinazaneafinsine

1snnuariad(x 10° spore/mi)

#safin macro-conidia micro-conidia
seauANdENtuppm) seAuaNdid(ppm)

0 10 50 100 500  ov{%) 0 10 50 100 500  cv (%)
CT-2004-hexane 697.00a" 202.33p 128.14c  110.00c 63.30c ~ 14290 66.88a" 6.3  4.6% 1.70b  0.36b 37.63
CT-2004-EtoAc 68362a 214380 147.58c  52.33d 2263d 1232 53.01a  563b  4.81b 3.38b  0.63b 2248
CT-2004-MeOH 663.00a 142.91b B9.85c  56.28¢c  7500c ~ 7.82 5825a  7.81b 5.47b 502b  3.16b 26.43
TB-47.-hexane 200.35a 96.85b  76.60bc 53.28c  4500c 1609 1575a  560b  3.520c 206c  06%c 26.07
TB-47-EtoAc 70.38a 4893ab 37.73bc  29.41bc 1557c 2574 11.77a  888ab  6.29bc  3.75cd  1.25d 2273
TB-47-MeOH 2460a  6.15¢ 270c 23582  1601b  19.24 10.16a  9.31ab  6.410oc  4.13cd  3.00d 2216
VT-2004-hexane 86.83a 77.38ab  63.B84bc  50.00cd 33.00d 1328 26.002 24.88ab  21.75b 16.31c  8.08d  9.03
VT-2004-EtoAc 85.30a 71.75b  6450b  39.8Bc  10.86d  11.52 156.28a  11.00b 6.94c 558c  1.63d 13.59
VT-2004-MeoH 77.88a 5483b  4425c 3250d 1575¢  9.65  10.56a  7.50b 4.76c 3.08d  146e  B.43
T-47-hexane 75.47a 37.22b  28.78bc 17.19%cd 7.97d 1683 1363a  7.76b 450bc  276c  163c 2568
T-47-EtoAc 48.60a 11.69c  28.13b  37.39ab 40.13ab 1715 15.00a  1.75¢ 6.38b 8.750 13.13a 21.77
T-47-MeoH 55.63a 53.50a  42.00b  2894c  7.66d  10.36 28392 18.50b  13.44c 7.00d 1788  14.65

Ydafnann 4 91 AneRteudnesnesudlewisluuauen Wilauuwnndretilunneadi P=0.01 TatwFefity Treatment Mean uuvl Duncan's Multiple Range Test



v
m1Eedl 6 ugaatlefiduinstudaBunsdefeaden Fusarium oxysporum f.sp. lycopersici mLw;mﬂﬁﬂimLﬁﬂwmunﬁﬂmn UUANTRTAANN Chaetornium spp.
WAz Chaetomella sp. lne ldifovinazanuiinsine

weafidufnsdiugs?
macro-conidia micro-conidia
a3aiia szsuaudindu(ppm) riuaudduppm)
10 50 100 500 cv 10 50 100 500 cv(%)
(%)
CT-2004-hexane 70.73c"” 81.69% 84.04ab ©0.90a 4.09 88.24c 91.3%c 95.7%ab 99.0Ba 3.22
CT-2004-EtoAc 68.52¢ 78.23b 92.28a 96652 3.86 89.51b 90.67b 93.58ab 98.86a 342
CT-2004-MeOQOH 78.47¢c 84.03bc 91.14a 90.10ab  3.30 86.43c 90.30b 91.21b 04.36a 1.48
TB-47 .-hexane 51.9¢c 61.70bc  73,00ab 77.28Ba 0.94 64.55b 82.79%a 86.34a 95.3%a 7.56
TB-47-EtcAc 0.33c 0.41bc 0.56ab 0.77a 18.31 0.23b 0.45b 0.61b 1.05a 30.62
TB-47-MeOH 26.14a 24.49%a 2362a 2394a 7.37 9.76a 9.87a 8.23b 9.53ab 1.82
VT-2004-hexane 10.49c 26.23bc  42.51ab 61.42a 28.57 4.48¢c 15.95¢ 36.64b 68.93a 18.15
VT-2004-EtoAc 15.87¢ 23.80c 52.58b 87.16a 14.83 27.40c 83.74b 62.77b 89.14a 7.66
VT-2004-MeoH 29,14d 42.76c 57.92b  79.55a 7.59 29.12d 55,29¢ 70.91b 86.11a 552
T-47-hexane 0.51b 0.62b 0.77a 0.88a 8.31 0.36b 0.62a 0.77a 0.87a 17.13
T-47-EtoAc 0.76a 0.41b 0.27bc 0.17c 23.37 0.87a 0.56b 0.38¢c 0.11d 16.64
T-47-MeoH 0.14c 0.23c 0.48b 0.86a 18.05 0.34d 0.52¢ 0.75b 0.942 10.26

"iafgan 4 41 Anedtradasdnwswileutidluuouen Wilanauansreiulneadia P=0.01 TnenFeLifiny Treatment Mean wuLs Duncan's Multiple Range Test

Zylefifwimsfudinastgivialasiunann ={aussedlataiicontrol - numuesialailzasiinag/ aunnuaslalaticontrolix 100
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aasa ED,, unnsdusisnisiasey wulmaeslatatisnaden Fusarium

., a = "
oxysporum t.sp. lycopersici ﬂ'\lﬁﬁ!ﬂ'\ﬂﬂﬂt?ﬁl“ﬂﬁ‘ﬂﬂﬂﬂ:lﬂﬂlﬂﬁﬂ“ﬂﬂ?

af@a N Chaetomium spp. WAT Chaetomella sp.laeld@nvinazanasiin

197

#198n R

A1 ED,,

CT-2004-hexane

CT-2004-EtoAc

CT-2004-MeOH

TB-47.-hexane

TB-47-EtoAc

TB-47-MeOH

VT-2004-hexane

VT-2004-EtoAc

VT-2004-MeoH

T-47-hexane

T-47-EtoAc

T-47-MeoH

647.27

520.62

4294.79

984.20

4294.78

55.22

647.27

282.88

228.25

320.56

4294.78

880.67
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A8 l!.ﬁﬂifhEDsoﬂ'lﬁ‘?T‘uﬁd‘Lﬁu’lmﬂﬂ‘ﬂﬁmLi‘ﬂi"l Fusarium oxysporum f.sp.
" a o "
lycopersici anwmgn siialsaiennewmsdiama tuatsaiasn

Chaetomium spp. Wax Chaetometia sp.Ineiavinasantaiinsiney

4158NR macro-conidia micro-conidia
CT-2004-hexane 169.39 136.44
CT-2004-EtoAc 2.96 3.10
CT1-2004-MeOH 0.59 2.78
TB-47.-hexane 3478.31 3.54
TB-47-EtoAc 112.70 91.75
TB-47-MeOH 237.29 134.07
VT-2004-hexane 239.53 161.44
VT-2004-EtoAc 118.65 126.60
VT-2004-MeoH 38.69 92.16
T-47-hexane 94.52 24.42
T-47-EtoAc 27.99 20.22

T-47-MeoH 34.52 29.90
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5. MansgalseAninntes Chastomium cochlioides CT-2004 , Chaetomella sp.
TB-47 , Chaetomium cochlioides VT-2004 Wae Chaetomium slatum T-47 Tunigilasiu
faalsadtesnamziiama

nnaiAundusidawmAnnudly  spore  suspension sevdas  Fusarium
oxysporum f.sp. lycopersici 1iWSa130 u1f mnﬁ’uﬁﬁaaﬁuﬁﬁ'ﬁ@ﬁmuﬁaz‘n'ﬁm 1un
Chaetomium cochlioides CT-2004 , Chaetomella sp. TB-47 , Chaetomium cochliocides
VT-2004 U8y Chastomium elatum T-47 pgnlfdnfuiuduuasindfundruzidame A
nMsudBe spore suspension 1893831 Fusarium oxysporum f.sp. lycopersici tllgnlan
Ugnaslunszanaduinududngte 11 ufivns wieniinemeses 12 Ju wudn e
NMFIARINNEITEREU ,ANEN9TIN, dninveedndiu was Fwinen dnaniBede
fAEn s Rueu(control) uRipmauAnaeniiedFyniets Tea wevinisia
aageaeshuzdama  wud  neeqnaulandideqRunidsiedu  Chaetomium
cochlioides CT-2004 #inlWkunzidamatiangannilgawinty 8.54 ufiums sessean
#a Chaetomium cochlicides VT-2004, Chaetomella sp, TB-47 uwas Chaelomium elaturn
T-47 Buri 7.85,6.50 uae 5.60 1Hudins Amendy denBruinufiREninaBemdioy
(control) Asflanngawiniu 4.80 wuRiieg (WA 33,35,37,39 41 uaz As1eA 9)

Wevnsdarueaumnarnessiussdame wudn nnsagnaulneld
{HrqduvadRad Chastomium cochlivides CT-2004 ¥inliAaaensnasiuszidama
anAgavinL 3.00 uRBmS  sevaunAe  Chastomium  cochlioides VT-2004,
Chaetomella sp. TB-47 U8 Chaetomium elatum T-47 Yun 2.46, 2.08 uaz 2.07
nufiwms pwdidy dlenBuuifieufinsBuudieu(contro) Feflmnumrasnuwiniu
1.33 EURIAS(NTNN 34,36,38,40 42 UAT ANFNA 9)

dlavnmsfniminsasdscdamd  wuit  meaqnaulanddaqauriddadi
Chaetomium cochlioides CT-2004 ¥inlWiucdamaiivminunniign winfu 0.39 nf
$BIRINTIRB Chaetomium cochlioides VT-2004, Chaetomella sp. TB-47 Wwax Chaetomium
efatum T-47 1uri 0.27,0.19 usz 0.16 nFN Aus sy WenuufinufAinsuBoudiou
(control) FeshinminwinAL0.09 nfu(ensnd 10)

davmsdniminmneedumzdama wusi mmgnﬁu‘iﬂﬂlﬂﬁﬁaﬁuﬁﬂmﬁ’nu
Chaetomium cochlioides CT-2004 ﬁ’x‘lﬁﬂnmmﬁ’wzﬁﬁmm"iﬁ'mﬁ’nmnﬁqn winiiu 0.09
nfu SB4RINNAR  Chaetomium cochlioides VT-2004, Chaefomella sp. TB-47 uae
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Chaetomium elatum T-47 l#un 0.08, 0.07 uaz 0.04 nfu AINESU WeanlFauneuiu

AsnsuFauiisy (control) ailtitminwingy 0.01 nFu (A19147 10)

TREATMENT 1

S YOS e

P v & - o . 1 )
NINN28 WARIAUNSINZIIDMAYN inoculate 1eeEa Fusarium oxysporum f.sp.

. a o " = a o oMy Y
lycopersici awAn1siialsAieesnziTama Tagnlumuilildngniay

g} v

5 a =l
LIRQUN AR



NNNI29 WA AIBIUNA U BT AT inoculate Taeae Fusarium oxysporum f.sp.

;o 3 a o - j L i - ol v
lycoperSICJ ameNsinalsAiLI1RNTIamA Falgn WAunegneae

7 L‘ﬁﬂfiﬂu\ﬂﬁ‘ﬂlﬂﬂﬁ’m Chaetomfum cochl:o:des CT 2004

-

Sl TREATMENT 3 KioUiassdes

& 1 4 <4 - <5 .
LAAIFAUNAINZITBNAY inoculate 1aBEa Fusarium oxysporum f.sp.
v a = - = a & v
lycopersici ALWRANITIN EﬂT‘i‘ﬂLWr‘.l’J'ﬂ‘E]QM&L‘H‘E]L‘V]H mﬂqn'lumuwmqn nIEl

&‘ = L]
\waqauviItisiasuChaetomelia sp. TB-47



AINN31 u.ﬂmmunmu"vn‘amﬁw inoculate Tﬁm‘nﬂ Fusarium oxysporum f.sp.

i = o <4 = a o &
lycopersml anmgnsialsatitatasnzieama TelgnluAuirgnsas

L'ﬁmﬁuw‘mﬁﬂmu Chaetomium cochlioides VT-2004

A= e N t\my.m g : ‘
memuﬂmu"l.‘nﬂmﬂﬂ inoculate TaeilEa Fusarfum oxysporum fsp

e a a = < a = v
lycopersici @A ninalsAML1930zITa A T91gn IuAUNAgNAIY

\TeqauvTEsasing Chaetomium elatum T-47
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Rir2

! i i L 4
N33 uaRANNgITRIFuNTEaATUgn saBuRiranene il lFagnseiTagauyie

AeFwW( control )
& 1 § 7 1 £ 2

a= 91 b= 91912 c= 93 d= 9194
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-

B3 [ 3
L4

HAANAYNEIIINTRINTamAT UgnaasAuTingndae Ll lfagnda

dil} a = 173
[IB3aUNTEADAY( control )

5 o &
a= 11 b= 12

5 o T &
c= 43 d= 9104
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Rlrl RIr2 RIr3 Rird R1rs

T

R3rl R3r2 R3r3 R3r4 » R3r5

R2r5

= 3 P - L 5 & Y =~ et L L
AINN35 LLﬂﬁQHQWNQQ!EQNW:L‘EBNﬂﬂﬂﬂuﬂﬁ’lﬂﬂuﬂﬂf‘iﬂﬁ']ﬂﬁﬂ‘!ﬁuw?ﬂﬁﬂﬁqu
Chaetomium cochlioides CT-2004
1 4 ] ¥ 1 l» 1 g i
a= 91 b= 192 c= 9713 d= 9%

57y |

P v P o vy a « v - - alg
NINN36 LL’&ﬂdﬂ’)’mﬂ'\’)i"]ﬂmﬂ\iﬂuun‘hﬂmﬁﬂﬂijﬂﬂflﬂmuﬂﬂf}ﬂﬁ’)ﬂk'ﬂﬂ"!ﬂuﬂi‘ﬁ
feFu Chaetomium cochlioides CT-2004

v 1 L ] v 1 1
a= 91 b= M2 c= 9193 d= 9194



R2r3 R2r4
RIr3

RI2  R33  R3rd R3rs R4rl R4r2 R4r3 Rd4r4 R4r5

NIWA37 Lmmm’mawamuu:mﬂmmﬂﬂ nmﬂﬂumﬂmmwﬁaﬁ%uﬁ{m H1u
Chaetomella sp. TB-47
a= 911 b= %2 c= 13 d= 9794

"‘ L %4 4 d' 2 - qi | 2 5 = -
NINN38 U.ﬂﬁ\lﬂ']']klﬂ'l']ﬁ"]ﬂ'ﬁ'ﬂ\]ﬂu'&lxl‘lﬂmﬁﬂﬂ@ﬂ ﬂ']ﬂﬁuﬂﬂf}ﬂﬂ')ﬂk‘ﬂﬂﬁﬂl&'ﬂ?ﬂ

FRF1Y Chaetomella sp. TB-47

a= FM1 b= 9192 c= 93 d= 9194
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R2r2 R2r3 R2r4  R2rS

& R2rl

| Rirl Rir2 RI3 Rird RIS

ks R4rl R4r2  R4r3  Rérd R4S

R3rl R3r2 R3r3 R3r4 R3r5

d' 1 3 <5 d' 1 = cﬂ‘ | 45 - C R %
NINN39 I.Lﬂ5Nﬂ‘]l']ﬁJ’Zﬁ\'l'ﬂﬂﬂﬂUN:L'ﬂﬂlﬂﬁV]ﬂQﬂﬂ’]ﬂﬁu‘V]ﬁﬂ*ﬂﬂ‘]ﬂl’ﬂﬂq‘ﬂl\!Wi‘ﬂﬂﬂFﬂu

Chaetomium cochlioides VT-2004

v

a= g1 b= 9192 c= 9793 d= 904

[T N Y Y TR

(735

*

| )

d

al . 14 <4 =‘ v = :‘ 13 j a = &
NINWN40 LL'&G\dﬂflqmﬂ’l‘]ﬁ‘qﬂ‘ﬂ'ﬂﬁfﬂuuzﬂl’ﬂL'V]FWI]JQﬂﬂ’]ﬂﬁ%ﬂﬂ@ﬂﬂ?ﬂt‘ﬁ@’i@%ﬂi’ﬂ

ARFW Chaetomium cochlioides VT-2004

1
o

a= 991 b= 972 c= 97913

(@)

Il
=13
-
==b.
I
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R2r2  R2r3 R4 R2S |

Rirl RIr2 RIr3 Rird RIS

v
N
_ "
a W

R3R1 R3r2  R3r3 R34 R3S

L

-

R4rl  R4r2 R4r3 Rd4rd  R4rS

J \ » : N\ 5
¢  _ . \ ) Y
TNSEW.” W —_ 1) %%
NINTI41 LAMIAINGIIB LT TamaTgnaae AuAAg N Fad e AunTdRR A
Chaetomium elatum T-47
s o 5 & 5 o -
a=A b= G2 =113 d= 9794

D Emm
‘ R2rl R2r3

/( \ ; _ ‘:\_{ 1)

b

i o 5

-:d‘ [ = = v a o v 5 a = &
NWN42 WAAIAIINENITINIBIAUNTITDINANLGN AL AUV AGNALEILTRRUNTE
faFW Chaetomium elatum T-47

v 1 v 1
a= 9191 b= 9102 c= 1103 d= 9104



63

d ¥ a‘ o J el =
AISINY LARIAIAINGIRAETBIATFULASATINEIRRITRITINTtreat ﬁqm%aauw?ﬁ
slaginu ¥4 4 933s lAun Chaetomium cochlicides CT-2004 , Chaetornelia sp.
TB-47 , Chaetomium cochlioides VT-2004 way Chaetomiumn elatum T-47 #ia

o .
FunfuziEama nﬁﬁamm@mmn AnsFusarium oxysporum f.sp.

lycopersici

Treatment ANMNRA(I.N)  ANEMITIN(EN.)
Control 4.80d" 1.33c"
Chaetomium cochlioides CT-2004 8.54a 3.00a
Chaetomella sp. TB-47 6.50bc 2.08bc
Chaetomium cochlioides VT-2004 7.85ab 2.46ab
Chaetomium elatum T-47 5.69cd 2.07bc

cv% 9.74 17.61

1 A g 1 A A o o - 1 LA ﬂﬂJ o
¥ Anafipain 5 41 Anadeiandashesmieuiuluucsebifianuuangneiuneadfifisziu P =
0.01 TeenafFenndien) Treatment Mean Wyt Duncan Multiple Rang Test

A0 usnniminaaainTes u uazsnfireat ﬁqméaqauﬁffoiﬂﬁ'\u 4 4 1ila
%ur Chaetomium cochiioides CT-2004 , Chaetomnella sp, TB-47 ,
Chaetomium cochlioides VT-2004 W& Chaetomium elatum T-47 safungn

4 . .
nLERNA wﬁéammammn é‘aﬁ"\ Fusarium oxysporum f.sp.lycopersici

Treatment 5ﬂuﬁnanﬁ’u(nﬁd) ﬁfmﬁnaﬁmn(n?u)
Control 0.09c" 0.01c"
Chasetomium cochlioides CT-2004 0.39a 0.09a

Chaetomelia sp. TB-47 0.19%bc 0.07ab
Chastomium cochiioides VT-2004 0.27b 0.08ab
Chaetomium elatum T-47 0.16¢ 0.04bc

cv% 20.57 26.25

g s . o o o 4 ‘e =
v AREATN 5 91 AvefsfinndaadnerulewiuluuRslifincniusnsatemmeatian

seéul P = 0,01 TaenaFennflent Treatment Mean Wil Duncan Muiltiple Rang Test



JorsaiHanInanes

AMMIMARELATNANITETR M AR AlsAiE TRz EamARIEARN1T  detached
leaves Wudn  uszunsRRRARALIRRMLIsLLaT R RRwsuaendeemiy  luas
pliaewfhidmdes werlirreznanlunnsfinlen 3 u

anmsmagawlszAvanmlunsdududerielsalag® Bicuture Test launng
nageLswinaTa antagonist % 4 afim WBun Chastomium cochlioides CT-2004 :
Chaetomella sp. TB-47, Chaetomium cochlioides VT-2004 , Chaetomium elatum T-47
uax Janelsafiins e Fusarium oxysporum f.sp. lycopersici (mmq‘l‘.smﬁ'zmm
uedamd) wuih  emesedufinnsiydulrresdesamnlsaiisntenndemey
ammsiReaTeiinidad 44 31.4431.66 uaz 45.11 \efidul mudsL ez arsnsndudi
N385 macro-conidia 14 91.64 , 84.73, 47.95 uaz 94.17 weafidud mwasu ua
mmsnﬁué’amm’fw micro-conidia &% 78.49, 84.54 , 65.42 usz 76.02 Wlefifusd
Fendl  idenrdesiunmvaneste nwa afeemed  (2534n)  Wvonmadau
UssAvEnwreades  Ch. gracile lunnsdiudlsadaarewzdama  finpanda
Fusarium oxysporum f sp. lycopersici TatiA%n1% bi-culture test w‘l.l'i"n.é'aﬂ Ch. gracile
mmmﬁué’qnwm‘?‘mmmL%ﬂm Fusarium oxysporum f sp. lycopersici 1& 52 wlafifus
LRz N dfeaned (25341) Fevudt ngld Ch . globosum Biﬂﬁﬁuéﬂﬂmmqmnﬁa
t?nluﬂgﬁmi’ﬂﬂwﬂwnuimuﬁ'\mwm'auLémtﬁm‘fmlumm?(dual culture) Wi mﬁqa
uvn?‘dwi'aﬁmmmmﬁ'ué’qmm‘s“ru'nméﬁmmmqmsu’*‘mtm'lﬁ 74 wlefiiud uasiludion
s 0.4 ivRwns

annemeRausssiERndaTAed W CT-2004-hexane, CT-2004-EtoAc,
CT-2004-MeOH, TB-47.-hexane, TB-47-EtoAc, TB-47-MeOH, VT-2004-hexane, VT-2004-
EtoAc, VT-2004-MeoH, T-47-hexane, T-47-EtoAc Ues T-47-MeoH MNNIAUANNIITAR
Beatenzanedamaande Fusarium oxysporum f.sp. lycopersici wWuing@nsanausias
ﬁﬁmmmmﬁné'amm‘?m@uimmﬁn‘l‘aﬁlﬁ’ﬁmw;ﬁuﬁu 647.27,520.62,4294.79,984.20,
4294.78 ,55.22,647.27,282.88,228.25,320.56,4294.78 WAz 880.67 ppPmM.AINATSL
anansofudanisaie macroconidia WAt 169.39,2.96,0.50,3478.31,112.7,
237.29, 239.53,118.65,38.69,94.52,27.99 UAT 34.52 ppm AINEIAL uaANTDELSINS
%14 micro-conidia \fiAnadadu 136.44,3.10,2.78,3.54,91.75,134.07,161.44,126.60,
92.16,24.42,20.22 ¥a¥ 29.90 ppm. émmamﬂé UAY InMA (2545) MEWIN NAGALANT
aﬂnqwﬁaﬁmqmﬁﬂ Chaetomium globosum CG Winnsaimlauld Hexane, Ethyl
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acetate Waz Methano! ilufavinazae tdasadmChg-H, Chg-Et .Chg-M 118158hin
Fandraumaseunisfudinsainslaftesds Cofletotrichum gloeosporioides Isolate
CT01, CT02,CT03 uay CT04 (mma’lﬁmuﬂuuwa‘n'iuaé’u)ﬁrh'lumsﬁ'uéqaﬂm‘so% (EDyy)
4l ansafaaan Ch globosum CG SiAn ED,, Wi 51,1367 uas 2843 plg/ml AINAIAL
uAzanansfuds nsekualefeada £, oxysporum f.sp. lycopersici mmqﬁmﬁmmm
u:&amn)ﬁﬁhlun'wﬁm‘?mﬂm‘so% (ED,,) winffu 185, 4487 LaT 16 Llg/ml AMUAIAL Wl
NNIMaRERziiudtarafinuiia &uﬁ‘m‘bﬁmmrﬁ’wﬁmpmnﬁwzﬁmmmmm’lu
nwsﬁu&amm?rgLﬁutm'ﬂmiﬂhﬁmzmm%"ﬂmﬂm‘ Fennslansafadudesinmaniy
DMSO fisudimetuagfunmsmezarnsassnsiazantléanigauazaziilszAninmann
fleiu wieanadlunsiinazarefidluneatoansilanantBvnaaiffiaseakneg
dresienas oxidation arnamASiallsiThlsAngnwainflaos
anmmmadeLsdvaniwlunmsaansfataluan maunsees wudh (e
Chaetomium cochlivides CT-2004 gnursnasniadalsadine uasfiuniilunsdasiu
madydulreasdamalidfige Junm sfennas (25341) swevwin nald oh
globosum muqmﬁa Clunata luanwiFauvaaas wudn nsldaefunmuenetasqdun
TresuatroAanlsalugaresininemnlfiiuedwd  uaslnlefiauinnfinlem
fin 26-27 ulafifusl uaz Biswas et al. (2003) $e91usn msseyndldansadinann Ch.
globosum lumsfanamsinida Cochliobolus safivus SZUAAINZAANTTAR spot
blotoh ludnaqndann 41.5 dh 2. 1ulefiduf Taurewinmnlgnie Wasrudsadal
nrzanelUfiannndean edminlhfinsziuntswaailsiusn Tusiuiiamnsnazane
% uaz phenol Feannsn wasArultldlunsintsumantiandlunsdndalide

WiaArasnunnureniniialsa spot blotch Twdaan@
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syduanisvaass

ANNIMARRLANETINTaTRINTRRlsAdinTeasdamAlaiEn1s  detached

leaves 791 uadndmauszazanuThiRindnsluilge
anmmedauls@ninmlumstudadanielsalat?® Biculture Test magey
i‘:Wj’NL%’PJ antagonist ’h"'l'i 4 47i@ 1Aun Chastomium cochlioides CT-2004 , Chaetomelia
sp. TB-47, Chaetomium cochlioides VT-2004 , Chaetomium elatum T-47 Wuin
Chaetomium elatum T-47 mmmﬁué«mmﬁmLﬁuim‘nmiﬂ'iaﬁuummﬂ‘éméﬂﬁ"au'l.m’“ﬁ
fign Ae 45.11 ulefidud dwnlefidudnstudinisa¥ng conidia w1 Cheetomium
elatum T-47 mmmﬁuéﬁ‘mﬂmﬁd macro-conidia 15{?\%&1 #f 94.17 uay Chaetomella
sp. TB-47 @nsadisianizadne micro-conidial#ffige da 84.54 wafifus uazannns
yageuANTAARAINERs BRI wudh  TB47MeoH  Milr@vEnawlumstudanas
Wirydnlareslalaifl&FNgn uaz CT-2004-MeOH annsadudanisa¥ conidia 16RTga
ailefnmesanluanwdounseedasliqduiidiednde 4 alla wud
Chaetomium cochlivides CT-2004 gnunsnsamsifiatsaiie uasiiuuslinlunisdaadu
nnsRiLinmea@emAliaign femedmenaigs ArwEesn minasmesn

oy d .
uazasiu WanFeufeumAaniniFaudieycontrol)
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LANENTENRY
i @feemea2534 .0 .n1sWdidesn Chaetomium gracile untsAnuguTsaiie
ﬂmu:ﬁamﬁqqmﬁaﬂ Fusarium oxysporum f.sp. lycopersici. 9MASHUAS
dadFudannsinems (12)8 . 7-1
il a¥eeves2534 1 .ms\didan Chastormium giobosum Tuneatuptsatugeeas
dralwe. Wi .275-269 TuseunrlssquneiTnigees
e e 29NJANKYHUNINLRENNHRTANERT.

\ny a¥annes.2535. 015 eninERan Chastomium cupreum unng
paugulsAfiETaszdawme fifinainidan Fusarium oxysporum
f.sp.lycopersici. luamwEuw"ﬁqmauu"ﬁ'lun'nﬂmﬁuﬁﬁn&nﬁmmemiquﬂ'
LNNGZ(2)29 ... 1613

i a¥nEmed uaz gagn etnTaTui. 2536, MemaupusAsUATeEamai
ApannidasPythium wuitimum Trow.aeda38 1 stunalsTRTImenTna
FuvioanR psa Angawmne,: lsausns NN uaud

adgyla nuALE NS  ANLAT MINWIEINS LAS INEN AFPEWeY . 2536.n1MedauN1sdans
afmanida Chaetomium ua::mmﬁmmnﬁ‘nma'nﬁn'lunWimuamﬁﬂm
Fusarium oxysporum f.sp.lycopersici. mmqﬁﬂlﬁtﬁﬂhﬂuﬁﬂwmumﬁamH.
ANTANTIUAETNITANNIRAS10.:5-10.

nmu afeeves uas neuyn dfennes.2538 . Alawlauacuanisaivg. dnodnineu
ADIZNSTNNFISEUINTF (392)36 .:9-8

Adus fiInas 2543, malfqfuvirdluntsrauauisasnuitiaunintesdudnana i
Tredafununaunansinendinui Bygan anciufisineds arrmatuled
nsdmnedmgia Anzwplulaiinnainees aamfumealulatinezaauindndrqm
IUNFRIANTIIN

Funf AsadaRanadl. 2540 .msldansaia Chastomium cupreum Ames. Tunsfius
NFIAFEY Fulneasidas Colletotrichum gloeosporioides Penz. uaziTes
Phytophthora plamivora (Butler) fiyunfivemBoyqusid armwmatulatinsdans
Apgile rouzmalulatinnsineme annfunalula@insyaamndudrgumms
AIANTZLN128.

4731 Anainuuge uas ine afaenes 2545 nsldqRuviddadulunmearusuizazes

anzlondaTa.wih .30-29 T MevumadsspuiewenasmdstrsfuniudinAnm
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[ 4

sanlsznalyg Aff .3 U 1918 NSNYIAN 2545 WATTIIRNT: NINInendn
waluladgsus

@WINRE Q’J?’a"mﬂ\!ﬁ KeT INHN  aFenwmeN. 2545 ﬂﬁ?ﬂﬂﬂﬂﬂﬂﬂ?ﬂﬁﬂt}ﬂ%ﬁﬂﬁﬁ’i'\ﬂ
L%faaﬁuw?zi'wiaﬁnu. 693. lunsussgaisnisinenararfuazmalulatiuvisilszing
e S 28.NMNNWIMAS:  aNAInenAanfuiszma lneluwssusy
erguingy
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o o & .
uamnnaissyALmenslalatinesta Fusarium oxysporum f.sp.

d 4 X .
ycopersici (TsAiitnaaNEamA)RELLAMT PDA Sevnnas

vingaLIRENN3N bi-culture 1L antagonist THAGT

qRwvtsas R1 R2 R3 R4 Total Average
CONTROL 9.00 9.00 92.00 9.00 36.00 9.00
Chaetomium cochlioides CT-2004 5.55 5.10 4.50 4.85 20.00 5.00
Chaetomella sp. TB-47 6.00 625 632 6.10 2467 617
Chaetomium cochlioides VT-2004 580 6.45 6.22 6.12 24.59 B6.15
Chaetomium elatum T-47 500 475 510 490 1975 4.94

= =) -y -
ASINMANUINTZ  WAANANNTAATIEAY ML RLTuasnsiasry L TRuasTalailues

-
Lﬁﬂ‘ﬂ Fusarium oxysporum {.sp. lycopersici (12ALRen ez daimne)

oS { o ° o
mﬁmuumm:r PDA %QVI’Iﬂ’Ii‘VIPTﬁﬂUIﬂEIﬂ’]WI’T bi-culture U

antagonist AR

Source df SS MS F F.05 F.
Block 3 0.04 0.0 017" 3.49 5.95
Treatment 4 43.46 10.87 145.72° 326 5.41
Ex.Emor 12 0.89 0.07
Total 19 4439 2.33

" = Liflauusnsa et

hid ! ar B o
= fanuumneineidlurziuauiiul 17 70.01

GRAND MEAN
Ccv

LSD .05

LSD .01

I

i

6.25
437 %
0.42
0.59
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o . . :
AT NMANUINAS LLﬁﬂQLEN’]mﬁﬂﬂ?)macm—conldla('llﬂ\‘iL%ﬂ?’] Fusarium oxysporum
- o4 X 4 o
f.sp. lycopersici (lzAMENT Nz ITamMANIRLNLLENT PDA H9%n

msvadauintn®ii bi-culture il antagonist AR

qauvidsiasiu R1 R2 R3 R4 Total  Average
control 19.23 10.21 15.55 16.25 61.24 15.31
Chaetomium cochlioides CT-2004 1.66 117 1.04 125 5.12 1.28
Chaelomella sp. TB-A7 2.85 212 1.54 2.16 8.67 217
Chaetomium cochlioides VT-2004 8.25 5.98 6.85 6.33 27.41 6.85
Chaetornium elatum T-47 0.86 0.98 088 1.03 3.75 0.94

o - P . e
RISWNRRUINTA 4 LAASHANT Tz A ML s sulTuatuaLas{macro-conidia)
. J
ﬂﬂﬂt%ﬂ?’] Fusarium oxysporum fsp. lycopersici (IsatRungad
- i . °
NT@aWA)MALNUUETMIT PDA Tevianimmaaeuingnimin bi-

culture fiLl antagonist %Ak

Source df S8 MS F F.05 F.01
Block 3 1.93 0.64 2.70™ 3.86 6.99
Treatment 3 90.40 30.14 126.08° 3086 6.99
Ex.Error 9 2.15 0.24
Total 15 04.49 8.30

" = LifiAruuanmne nneana
- ) o o =l
= Fanuueneinsiuluszauanad il 150,01

GRAND MEAN = 2.81g

cv = 17.40%
LSD .05 = 0.78
LSD .01 = 1.42
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e | P & s
AITHMANUINNS  wasLTutuaLles ( micro-conidia) 1eLERT Fusarium
.. o " o 5
oxysporum f.sp. lycopersici ( TAEITIRNSITIAMAMLRENLILAMNT

PDA Bevinimagaulnensvin bi-culture 11 antagonist AR

S BT R1 R2 R3 R4 Total  Average

Chaeformium cochlioides CT-2004 2.47 2.28 3.13 3.02 10.90 2.72
Chaetomella sp. TB-47 2.50 1.83 1.50 1.25 5.88 1.72
Chaetomium cochlioides VT-2004 23.75 26.63 11.00 25.25 86.63 21.66

Chaetomium elatum T-47 4.3 4.88 4.41 5.16 18.76  4.69

P =) Iy Ly o 9.5
ASTNMANRUINYE LAASNANNTIAMA NI 7L T9uLENN LR micro-conidia ) 184
% ) oY < =
a7 Fusarium oxysporum .sp. lycopersici ( WAMHNTINNCZITS
AJ - [ ° . ar
wiF) MRENLILEIUYS PDA devinimagauTatntmin bi-culture FU

antagonist 7iAR4

Source df SS MS F F.05 F.01

Block 3 39.29 13.10 1.00™ 3.86 6.99

Treatment 3 1057.53 352.51 26.84 3.86 6.99
Ex.Error 9 118.19 13.13
Total 15 1215.00 81.00

™ = Liflauusnsinehumegtio

" = famuuenaneidlussaumnandhdl 870,01
GRAND MEAN = 7.70

oV = 47.07%

LSD .05 = 5.B0

LSD .01 = 8.33
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AN NANARUANTT Ll,ﬂﬂ\‘lLﬂﬂﬁ"ﬂ“ﬁﬂ’]?ﬁﬂéﬂﬂﬁ?Lﬁ?‘fng?lUTﬁﬂjﬂsltﬂtﬁﬁ’ﬂ’ﬂﬁL%’ﬂﬁ"]

Fusarium oxysporum f.sp. lycopersici { 13A Lﬁmmﬂmzﬁﬂmﬂ) ﬁ
{RENLEINT PDA Ssimmasaulannisin bi-culture L
antagonist Tar1N

qRwvisvlasu R1 R2 R3 R4  Total  Average

Chaetomium cochlioides CT-2004 38.33 43.33 50.00 4611 17777 4444

Chaefomella sp. TB-47 33.33 30.56 29.78 3222 12589 31.47

Chaelomium cochlioides VT-2004 3556 28.33 30.89 320 126.78 31.70

Chaetomium elatum T-47 4444 4722 4333 4556 180.55 45.14

) - rS o :’o oy =
ANTIAMARUINYTS  WAANHANIFWATISAHEL e fimusnissisianisiaTywiuln

J
yaalAlatines L%m"l Fusarium oxysporum 1.sp. lycopersici 1aawen

. s ° .
N IamMANLAEILINEIMNS PDA $9innasmagavulatinisii bi-

culture fil antagonist THAFNS"

Source df ss MS F F.05 F.01

Block 3 5.89 1.96 0.18™ 3.86 6.99

Treatment 3 698.69 232.90 1947 3.86 6.99
Ex.Error 9 109.35 12.15
Total 15 813.93 54.26

" = lAAauenFng Laneans

** ) ar s A
= famnuusnsnaieluseiuaanathil 5%0.01

GRAND MEAN = 38.19

Y =013 %
LSD .05 = 5.58
LSD .01 = 8.01
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d & e z a 4 .
ANTISMIANWINTY  LaRdefiawsinsiuga Funtudlas macro-conidia -uml,%am

. i - -5 o
Fusarium oxysporum f.sp. lycopersici TrAnaiziiamve ALReN

LUENT PDA Tavinnmagaulnsnnsin bi-culture FL antagonist

THARN
qRWviSivias R1 R2 R3 R4  Tolal Average
Chaetomium cochlioides CT-2004 84.76 73.77 7G6.68 69.73 284.94 7124
Chaetfomella sp. TB-47 1857 3248 5262 30.89 13466 33.67

Chaetomium cochlioides VT-2004 1081 3738 1727 2967 9513 23.78

Chaetomium elatum T-47 5544 4096 53.93 47.98

198.31 40.58

P o P - - A -
ANTHNNIANUINT 10 UAAIHANNTIWHICHAMKLssnlefiwanisdusaSunniaias

macro-conidia ﬁJﬂQL%'a?’l Fusariumn oxysporum f.sp. lycopersici
< A 2
Tmmmmmu:ﬁﬂmﬂ ﬂtﬁﬂ\‘ﬂ_luﬂ'lwl? PDA %qmmmmauiﬁﬂ

N1 bi-culture 1L antagonist AHAR 17

Source df S5 MS F F.05 F.01

Block 3 339.31 113.10 113" 3.86 6.99

Treatment 3 5148.55 1716.18 17.22° 3.86 6.99
Ex.Error 9 897.05 09.67
Total 15 6384.90 425.66

™ = hifanuuenene W AT

bl ] o o A
= fanuusnsnaiuleresuananil 167001

GRAND MEAN
cv

LSD .05

LSD .01

44.56
22.40%
15.97

=22.94
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AITHNMANUINT 11 Lansiafusnistiudlsuinialas micro-conidiatasidias

. . . = 5 o
Fusarium oxysporumf.sp. lycopersici TsAUEITI8INzIsiamA 7

& 4 o o a
WRBNLILENWIS PDA SWINMTNa&eL lagin1sna bi-culture 1Lt

antagonist 1lARTT

qRwvitirasu R1 RZ R3 R4  Total  Average
Chaetomium cochlioides CT-2004 62.86 ©63.52 4440 59.73 23051 57.63
Chaetomella sp. TB-47 18.30 4792 60.00 54.55 180.77 45.19
Chaelomium cochlicides VT-2004 1847 533 678B 606 9774 2444
Chaetomnium elatum T-47 1790 41.06 53.73 47.77 160.46 40.12

d 3 - - & [ : &
ANTHATARUING 12 udadnanTiwnTcasulslsulasimusniseiudlsunniailes

; .. X : -
micro-conidia 183t189" Fusarium oxysporum f.sp. lycopersici T3m

< = 4 o s
mmmmu:ﬁamﬂw IRENTRETUNT PDA 3ainmsviadall lasmnsvin

bi-culture il antagonist THARNI

Source df sS MS F F.05 F.01
Block 3 1503.56 501.19 1.44"™ 3.86 6.99
Treatment 3 2256.58 755.19 216 3.86 6.99
Ex.Error 9 3139.46 348.83
Total 15 6908.59 460.57

"™ = LifAnuumneng i eana

- 3 [ v o A
= Hanuunnenaivlussauas il 14%0.01

GRAND MEAN = 41.84
Ccv = 44.64%
LSD .05 = 20.87
LSD .01

1

42.92
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< - e .
ANSTNNNARUINT 13 uﬂmmmmmn‘[wumfﬂiaﬁmmt%ﬂﬂ Fusarium oxysporum f.sp.
o 4% o
tycopersici lzpitntaamziliamd ARENLWEMNT PDA ANANANT

&rmann Chaetomium cochlicides CT-2004 Taa ldFmnnazans

Hexane
At (ppm)  R1 R2 R3 R4 Total Average
0 540 5.40 5.40 5.40 21.60 540
10 470 490 5.25 515 20.00 5.00
50 5.10 477 495 4.85 19.67 492
100 4.80 4.95 475 4.95 19.45 4.86
500 3.25 3.75 4.15 3.45 14.60 3.65

d =3 - e -
ANSHMAARUINTIA  LamRannFnzianuulnlmunesninatoiy mealalai
%’ 4 <, o
UBLTaGY Fusarium oxysporum f.sp. lycopersici  13Aira1a4
N A > ;
NZlamA  AIRENLUAMNE PDA NINANATRNAN Chaetomium

cochlioides CT-20041me14FM1aza"8 Hexane

Source df SS MS F F.05 F.01

Block 3 0.16 0.05 1.09" 3.49 5.95

Treatment 4 694 173 3591 3.26 5.41
Ex.Error 12 0.58 0.05
Total 19 7.68 040

™ = ldAnnuuenEng LM NET R

e 1 ar tr Ei
= Panuusneamidluszauananihele%0.01

GRAND MEAN = 4.78
cv =461 %
LSD .05 =0.33

LSD .01 =0.47
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d - :
FAEAMIARUANT15  uaaLunuelaf macro-conidia 184138 Fusarium oxysporum

. < o4 & o
f.sp. lycopersici TsaiEmTaNzlinmA AAEILLETINT PDA figng

&N Chaetomium cochlioides CT-2004 TaelFavinasany

Hexane

AdiNduEpm)  R1 R2 R3 R4 Total Average
0 687.50 77550 712.50 612.50 2788.00 697.00
10 212.50 203.10 187.50 206.20 809.30 202.33
50 87.50 150.00 162.50 112.55 512.55 128.14
100 125.00 100.00 102.50 112.50 440.00 110.00
500 68.70 75.00 50.00 59.50 253.20 63.30

d -y & £ . ge
AITHNMARUINTIIE  LARINANITIATISARNNLY s s sunnlaL e Hmacro-conidia(

X " 7o, =
184087 Fusarium oxysporum f.sp. lycepersici NsAlAEUD4

4 X = - .
Nzdawma (NiatNLWaIMNT PDA VIHANA14NARN Chaefomium

cochiivides CT-2004 laaltiAvinaza1s Hexane

Source of S8 MS F F.05 F.01
Block 3 4133.93 137798 147" 3.49 5.95
Treatment 4 1083617.59 270904.40 22997  3.26 5.41
Ex.Error 12 14136.01  1178.00
Total 19 1101887.53 57994.08

ns

= LA uuans W e RanR

il ] ar o A
= fHanuuensinaidlurssumnuithdl]16%0.01

GRAND MEAN = 240.15
Ccv =14.29 %
LSD .05 = 52.88

LSD .01 =74.14
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mmmnnwm#ﬂ? uamaFuumled micro-conidia ‘ﬂﬂ«%ﬂﬂ Fusarium oxysporum
X o
fsp. lycopersici 13ALNIBINzITamA ARTLEWNT PDA 7t
A3ANMAN Chaetomium cochlioides CT-2004 Tna lH@nvinazans
Hexane
Anadutppm)  R1 R2 R3 R4 Total Average
0 62.50 42.00 67.50 55.50 227.50 56.88
10 7.50 8.13 4.38 5.31 25.32 6.33
50 500 5.00 3.75 5.00 18.75 4.69
100 250 3.50 0.00 2.50 8.50 1.70
500 0.00 0.00 2.50 0.00 2.50 0.36
AT HANANUINTA1E wameMTATzA LR muL Bunag e F micro-conidia
ilﬂdt%m'] Fusarium oxysporum f.sp. lycopersici 137 L‘l‘fﬁﬂ')"nm
uzida A MLAEILUETMAT  PDA  AHANA1IARASNN
Chaetomium cochlivides CT-20041ae 1 Hivinazae Hexane
Source df SS MS F F.05 F.01
Block 3 50.57 16.86 0.60™ 3.49 5.95
Treatment 4 921456 2303.64 B152 3.26 5.41
Ex.Error 12 339.12 28.26
Total 19 9604.25 505.49

™ = LA AN AN I NAD R

bl ) o o =
= Yanusnenaiwluszauanadhl 60,01

GRAND MEAN = 14.13
cv = 37.63%
LSD .05 = 8.19
LSD .01 = 11.48
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ATNMARUINT19 uﬂﬂdL]Jﬂ§Lﬁuﬁﬂ'1iil’Uﬂ:dﬂﬂ?L‘ﬁrgLﬁnTWﬂmTﬂTﬂﬁﬂml%ﬂﬂ
Fusarium oxysporum f.sp. lycopersici 137 Lﬁﬂ’ﬁlmu:ﬁﬂmﬁ ﬁ
{RENLIEINT PDA RN38RASN Chaetomium cochlivides CT-
2004 Tna 1finazatHexane
AN ppm) R1 R2 R3 R4 Total Average
10 12.96 9.26 278  4.63 29.63 7.41
50 5.56 1167 833 10.19 35.75 8.93
100 11.11 8.33  12.04 B.33 39.81 9.95
500 30.81 3056 2315  36.1 129.63 32.41
ATWMARUANTGZ0 AR TR miAaun s Jefimisinetudinng
wsnyiumeslalatiung {in37 Fusarium oxysporumf.sp.
lycopersici 13A Flenuaaz@ama AdsaULa s PDA Tssans
ariAann Chaetomium cochlivides CT-2004 Wt MiFmnasans
Hexane
Source df S5 MS F F.05 F.01
Block 3 67.67 2256 1.10" 3.86 6.99
Treatment 3 1689.92 56331 27.39 3.86 6.99
Ex.Error 9 185.12  20.57
Total 15 1942.70 129.51

™ = LA NuANEN LNADA

bl ] o o -
= Hauunnsnaridussiuannudhily1470.01

GRAND MEAN
cv

LSD .05

LSD .01

14.68

=30.90 %

1.25
10.42
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psRMARLINAZ1  udaalafimsnnsduda Bunndsfmacro-conidiatadiden
Fusarium oxysporum f.sp. lycopersici 13A Lﬁmﬁmu:ﬁﬂtﬂﬁﬁﬁm
LLa M3 PDA 7i8n7&1inan Chaetomium cochlioides CT-2004
o vinazaeHexane
AN ppm) R1 R2 R3 R4 Total Average

10 69.09 73.81 7368  66.33  282.91 70.73

50 87r.27 80.66 77.19 81.62 326.74 81.69

100 81.82 8711  B581 8163  336.17 84.04

500 90.00  90.33 9298  90.29  363.60 90.90

d =g s & L2 B :// o
ATHMARUINTKZ2 LAAINANTIAT ISR N LT s e fimmnnseTuea FuniaLes

macro-conidia ﬂﬂQLéﬂﬂ Fusarium oxysporum f.sp. lycopersici 1A

- o & pui o
JiEUaNHZAaWA MMALNLILDMNT PDA ANARANTANA[0N

Chaetomiumn cochiivides CT-2004 1ot liFavinasans Hexane

Source df 5SS MS F.01

Block 3 20.4712 6.8237 0.61% 386  6.99

Treatment 3 841.79 280.60 25.08" 3.86 6.09
Ex.Error 9 100.68 11.19
Total 15 962.94 64.20

"™ = hifdAuueneitelun st

Lid 1 v o 4
= fAaanansnaiilussau AU 18%0.01

GRAND MEAN = 81.84
cv = 409%
LSD .05 = 5.35
LSD .01 = 767
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:‘ a o o :: o « g z
AMTHMARUINY23  udeiesimusinistiusaFunniaies micro-conidia 1a4tdas -
. . . < = <
Fusarium oxysporum f.sp. lycopersici laA\tinuaasiziamea
LA 4 o s
\RENLILBTUNT PDA A81781AAN Chaefomium cochlicides CT-

2004 Tas liFinaza siHexane

AN L‘?J'u‘i'iu(ppm) R1 R2 R3 R4 Total Average
10 88.00 80.64 93.51 90.81 352.96  88.24
50 02.00 88.10 94.44 91.00 365.54 21.39
100 96.00 91.67 100.00 95.50 383.17 95.79
500 100.00 100.00 96.30 100.00 39630 99.08

a =) e Py P o Py
ANTWAARUINT24  UaANaNFATSA R s afiawsiuansnlafimwinns
e Buneiof micro-conidia 184193 Fusarium OXYSporum
4 J E
f.8p. lycopersici TrAllisnTasuziiiame ARENLILEIT PDA R

&1387RAN Chaetomium cochlioides CT-2004 Tas liFnnazane

Hexane
Source df S8 MS F F.05 F.01
Block 3 75.93 25.31 2.78™ 3.86 6.99
Treatment 3 273,67 91.22 10.01° 3.86 6.99
Ex.Ermror 9 82.01 9.1
Total 15 431.61 28.78

™ = hiflaruuanena lun atia

" = faruusnsneidlursiuenadhituU 870,01
GRAND MEAN = 93.62

cv
LSD .05
LSD .01 = 694

3.22%

4.83
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o = = X .
MTNMANUINT25  uasnsisTyFulnusslalatizesdiem Fusarium oxysporumf.sp.

. . - o X o
lycopersici Trafieneeanz oA RELUEMNT PDA AiNANANT

&SN Chaelomium cochiivides CT-2004 lesldFamnazans

EtoAc

ANTWppm)  R3 R2 R3 R4 Total Average
0 5.40 5.40 5.40 5.40 21.60 5.40
10 2.30 5.2b 5.40 5.35 21.30 5.33
50 5.30 4.95 5.15 5.25 20.65 5.16
100 5.10 5.15 4.90 495 20.10 5.03
500 5.00 510 4.95 4.85 19.90 4.98
AITINMARLANT  2BUARHRNFIATMSAT UL s nsTy BuTreslalail
1098091 Fusarium oxysporum f.sp. lycopersici 1A ienaaa
N HRWMATIABLLENT PDA Fsnss8raa N Chastomium
cochlioides CT-2004 Taeliaviiazant EtoAc
Source df SS MS F F.05 F.01
Block 3 001 000  0.34 3.49 5.95
Treatment 4 054 014  11.08" 3.26 5.41
Ex.Error 12 0.15 0.01
Total 19 0.70 0.04

™ = LidAnuunnens st

had 3 o o A
= fanuwananameursauaaniiely] 160,01

GRAND MEAN
cv

LSD. 05
LsSp. 01

= 5.18
214 %
0.17
0.24
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o & . 4. 3
ANTWMANUINT27  uaavFuntualal macro-conidia 'ﬂﬂdtﬁﬂm Fusarium oxysporum
e d 4 X o
f.sp. lycopersici sAiznusmzlinmANRENLMEWMYT PDA NIgNT

&fimann Chaetomium cochlicides CT-2004 Tme! 1@ vinazans

EtoAc
AN ppm) R1 R2 R3 R4 Total Average
0 676.50 715.50 700.00 642.50 2734.50 683.63
10 212.50 220.00 187.50 237.50 857.50 214.38
50 102.50 128.10 158.63 203.10 580.33 147.58
100 50.00 62.50  25.00 71.80 209.30 52.33
500 12.50 2500 16.50 36.50 90.50 22.63

al = P sy
ANTHMANUINTAZE  LAAHANTIATIiAMLLrUsn T Uaf macro-conidia
X : ™ =
180T Fusarium oxysporum f.sp. lycopersici Tsmeingad
4% 4 £ .
UTHEMATIRENLAENMAT PDA Nia1780mann Chaetomium

cochfioides CT-2004 e ldFvina=ant EloAc

Source df SS MS F F.05 F.01
Block 3 2320.27 77342 101" 3.49 5.95
Treatment 4 1148846.22 287211.55 376.79 3.26 5.41
Ex.Error 12 N47.21 762.2678
Total 19 1160313.70  61069.14

"™ = hiflavuueneinlunneahio

" = firuuansnemdusssiannu iU 189001
GRAND MEAN = 224,11

Cv = 12.32 %

LSD .05 42.54

LSD .01 59.64

H
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- - & .
ugmFHum laT macro-conidia 181991 Fusarium oxysporum
- <l -1 o
f.sp. lycopersici Tralienressi@ama NALaLuams PDA

#"781MAN Chaetomium cochlioides CT-2004 meliivinazane

EtoAc
andind)ppm(  R1 R2 R3 R4 Total Average
0 60.00 45.55 55.00 5150 212.05 53.1
10 750 5.00 7.50 2.50 22.50 5.63
50 500 6.50 2.75 5.00 19.25 4.81
100 250 3.50 5.00 2.50 13.50 3.38
500 0.00 0.00 2.50 0.00 2.50 0.36
ANSTHAANUINTSD  UAAIHAMTIRTETAT I s Bunni e f macro-conidia

=1 : A d
VBWTRTY Fusarium oxysporum £.5p. lycopersici 13AMENLES
UriEama  FARINUWANMNT PDA MHAN&TENRaN Chaelomium

cochlioides CT-2004 TaelEdivinasane EtoAc

Source df Ss MS F F.05 F.01

Block 3 3362 11.20 1.22" 3.49 5.95

Treatment 4 7868.03 1967.01  213.87 3.26 5.41
Ex.Error 12 110.37 8.20
Totat 19 8012.01 421.68

" = LA uiansng L anz

= Hruusnsteidlusssuaanudhl 670,01

GRAND MEAN = 13.49

cv = 2248%
LSD .05 = 4.67
LSD .01 = 6.55
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ANTRNIANUINN31 u,mqLﬂﬂmumﬂ'1wumnwwmmu‘lﬁmm‘iﬂiﬁﬁmméﬂﬂ

; .. < - -
Fusarium oxysporum f.sp. lycopersici \sAIAENTBINZITRNA ¥

g A ar I3 . .
LRENLLAMNT PDA NAN3&1ARN Chaetomium cochlicides

CT-20041ms lEFMnazan® EtoAG

seAvANdTWppm(  R1 R2 R3 R4 Total Average

10 1.85 2.78 0.00 0.09 4.12 1.18

50 1.85 8.33 4.63 2.78 17.59 4.40

100 5.56 4.63 9.26 8.33 271.78 6.95

500 7.41 5.56 8.33 10.19 31.49 7.87
ANSHMARLINTS2 usmarAMALATITiATIL A s nfimsinnstudonns

Wiy dn e lalatives Hnm Fusarium oxysporum f.sp.

£ Y 4
lycopersici lslenmaaMzilame AAHNLUAYMT PDA Hia13

ANMann Chaetomium cochlioides CT-20041ae M diFinazany

EtoAc
Source df 88 MS F F.05 F.01
Block 3 47538 1.586 028" 3.86 6.99
Treatment 3 10780  35.936 6.32 3.86 6.99
Ex.Ermror 9 51.16 5.686
Total 15 163.716 10.916

" = TR NLANAT TN AT

- ¥ ar o A-J
= fAnuusnenaiulusssunanudlull 0.0

GRAND MEAN
cv

LSD .05

LSD .01

= 5.10
=46.76 %
= 3.81
= 5.48
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AYTHNANUINTASS usaalafmasimesuin RunnuseF macro-conidia 184118
91 Fusarium oxysporum f.sp. lycopersici T‘rﬂhﬁmﬂlmu:lﬁﬂ
WA TAELULENT PDA Hansarinann Chaetorium
cochlioides CT-2004 TnelfiiminazantEtoAc

armdiudiuppm)  R1 R2 R3 R4 Total Average

10 68.59 69.25 3.21 63.04 274.09 68.52

50 84.85 82.10 77.62 68.33 312.90 78.23

100 92.61 091.26 96.43 88.82 369.12 092.28

500 98.15 96.51  97.84 0432  386.62  96.66

FNFUMARLANTZA LA ATl s afiousinn st Bunnieef

macro-conidia 'llﬂ\‘ll.ﬁ'ﬂ'ﬂ Fusarium oxysporum f.sp. lycopersici

< < B o
TAdienyasusilama MRENLLANVNT PDA ANanansainann

Chaelomium cochlivides CT-2004 otV iFana=a"t EtoAc

Source df SS MS H F.05 F.01
Block 3 154.4003 51.4668 491" 3.86 6.99
Treatment 3 2006.3436 668.7812 63.78 3.86 6.99
Ex.Error 9 94.361 10.4855
Total 15 2255.1130 150.3409

" = LifAnuunanene lunEn A

" = fiAnnuuanAidlusssuauihdl 1§70.01
GRAND MEAN = 83.92

CvV
LSD .
L.SD .01

05

=3.86
=518
= 7.44

%
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< . e e X ) - 4
AITINMARUINTSS  Lansn e fitusnnserusa Bunnis ind micro-conidia 1e0%am
. L. = - o
Fusarium oxysporum f.sp. lycopersici T3alienyauziiama A
L 74
= - i L .
\RENLILANYNT PDA Mi@781MSN Chaetomium cochlioides CT-

2004 TaelHFMnazanE EloAc

AN (ppm) R1 R2 R3 R4 Total Average
10 87.50 89.02 86.36 95.15 358.03 89.51
50 91.67 85.73 95.00 90.29 362.69 90.67
100 95.83 92.32 90.91 95.15 374.21 93.55
500 100.00 100.00 9545 100.00 395.45 98.86

al = - « P - 2
ANTINNIARNUINTIE  LWAANNANITIIATIZA K LLTU msluassil e Siausnasaueey3une
d18F  micro-conidia 1691883 Fusarium oxysporum fsp.
,= A b1 4 .
lycopersici TspiienuaqNsi@awmd RNLWaNMNT PDA R38R

31N Chaetomium cochlicides CT-2004 Tasilddiavinasa s EtoAc

Source df SS MS F F.05 F.01
Block 3 30.0988 10.3329 1.02" 386 6.9
Treatment 3 208.8018 69.6006 6.88 3.86 6.99
ExEmor 9  91.0781 10.1198
Total 15 330.8787 22.0586

" = LiflauAnEng unatin

" = faruusrnsheidlurssumsa il 10,01
GRAND MEAN = 93.15

Ccv = 342%

LSD .05 = 5.09

LSD .01 = 71.31
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d - =3 = g .
AENMARUINN37  udsamsiaey wiulnunslplatiaema Fusarium oxysporum
.. = o 3 o
f.sp. lycopersici YaAtnTezIBame (Mae e PDA 7
NANATARAAN Chaetomium cochlivides CT-2004 Tag Tiiavin

fAcft MeOH

A ppm)  R1 R2 R3 R4 Total Average
0 5.40 5.40 5.40 540 21.60 5.40
10 4.80 4.75 4.85 495 1935 4.84
a0 4.60 4.70 4.55 4.80 18.65 4.66
100 4.40 4.35 4.50 4.35 17.60 4.40
500 3.75 3.65 3.80 3.75 14.95 3.74

d - o L) -u
MSNANANUANTZE UARINANTIATTAN L fsauseannse Ty iL mwas talati
2 s o i
Y891B8 Fusarium oxysporum f.sp. lycopersici 13AiisnTes
4% 4 2 .
uzifiawa NRsNLueIWIT PDA iNgNanTartaain Chaelomium

cochlioides CT-2004 Imsildifnvinazans MeOH

Source df SS MS F F.05 F.01

Block 3 002 001 1.09" 3.49 5.95

Treatment 4 594 148 26479 3.26 5.41
Ex.Ermror 12 0.07 0.01
Total 19 6.02 0.32

" = hiflauusnanaluneatin

" = flavmuansneiduszauaaushl 140,01
GRAND MEAN = 4.61

cv = 1.62%

LSD. 05 0.1 =2

LSD. 01 0. =16
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) e - 1 ,
ATNNANUINT3Y  udmaLFuNtuallefmacro-conidiagsima Fusarium oxysporum

e d 4 F o
f.sp. lycopersici 1sm Wenramsiinme AdLILUaT PDA Adgns

arfmann Chaetomium cochlivides CT-2004 1agl liFnaza

MeOH
pldippm) R R2 R3 R4 Total Average
0 649.50 565.00 685.00 652.50 2652.00 663.00
10 137.50 162.25 156.30 115.60 571.65 142.91
50 87.50 100.00 93.80 78.10 350.40 89.85
100 50.00 62.50 43.80 68.80 225.10 56.28
500 62.50 100.00 50.00 87.50 300.00 75.00
ATNMAKUINTA0  URAINANITIATI=YANLL TLs Bunous lafmacro-conidiauad
%’ ) = < <
(1937 Fusarium oxysporum f.sp. lycopersici TeaienuaaNs 1o
e ﬁtﬁﬂmumm? PDA 'ilemmﬁ’m'm Chaetomium cochlicides
CT-2004 Tns HFmNNaza1eMeOH
Source di MS F F.05 F.01
Block 3 1228.28  409.4278 3] 3.49 5.95
Treatment 4 1063586.70 265896.68 1030.61 ~ 3.26 541
Ex.Error 12 3095.99  258.00
Total 19 1067910.97 56205.84

™ = A NUANEINS T Nan

bl L o ar 4
= fauusnsnaidlesssuaatiuly1é%o.01

GRAND MEAN = 205.41
7.82 %

cv
LSD .05
LSD .01

I

24.75

34.70
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ol s & .
AIFHMANUINTI4T  LaANTTNUELBTmicro-conidia 184VTE Fusarium oxysporum
.. | o & ]
f.sp. lycopersici Tsrientnsnzidiamea MREmLEINS PDA Ngns

&NRAN Chaetomium cochlioides CT-2004 Tna ld@vnazane

MeOH
ANNENTppm) R1 R2 R3 R4 Total Average
0 5750 4550 6550 64.50 233.00 58.25
10 6.25 7.50 8.75 B.75 31.25 7.81
50 5.00 6.25 5.63 5.00 21.88 547
100 5.00 4.93 5.00 5.15 20.08 5.02
500 4.12 3.50 2.50 2.50 12.62 3.16

P= | = - g A,
AISTINMANUINTA42  LAASHANIsTIATIZIANINuL s s BuntuaLlafmicro-conidianad
1 ' e - -
183 Fusarium oxysporum f.sp. lycopersici 13AMENYIBINZIENNA
e X o % . 1,
Vltﬁmuummi PDA nuaudeanman Chaetomium cochlioides

CT-2004 e/ EFazae MeOH

Source df S5 MS F F.05 F.01

Block 3 49.05 16.35 0.92™ 3.49 5.95

Treatment 4 8994.06 224852 12667 3.26 5.41
Ex.Error 12 213.0065  17.75
Total 19 0256.12  487.16

" = hiflamuurnenglumneatin

b ] B o A
= Tpouumnsineidlurssuanaiield 690,01

GRAND MEAN = 15.94
Ccv = 2643 %
LSD .05 = 6.49
LSD .01 = 9.10
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d L o o rl = =y z
FNTNATARUINT 43 wanilefmusinnstusimaasydulredalatiieaian
. o d o
Fusarium oxysporum f.sp. lycopersici Teabiensanzilinme 7
X 4 ar . . -
(RENLIMATMNT PDA Mi@7817man Chaetomium cochlicides

CT-2004 s EFmnasa 1t MeOH

srduANNtupEpm) Ri R2 R3 R4 Total  Average
10 1.1 12.04 10.19 8.33 41.67 10.42
50 14.81 12.96 15.74 1.1 54.62 13.66
100 18.52 19.44 16.67 19.44 74.07 18.52
500 30.56 32.41 20.63 30.56 123.46  30.79
PNTINMANLINT 44 LRHATFTATZAT LR e susenns

- = = z "
wsny L munslnlaiiuas@as Fusarium oxysporum f.sp.
Y4 4 X N
lycopersici J3A e IBN HAANIALNLIUAYMNT PDA 71
NAN&NSANARTN Chaetomium cochlioides CT-20041ae/ 11

FasAT8 MeOH

Source df SS MS F F.05 F.01
Block 3 78779 26260 110 " 3.86 6.99
Treatment 3 959.00 319.67 133.96 3.86 5.99
Ex.Ermror 9 21.48 2.39
Total 15  988.35  65.80

= = aifiAnuueneinglumneatin

L [ o - =J
= Hanuuwanaidiussauataihel 1éno.01

GRAND MEAN = 18.34
Cv = 8.42%
LSD .05 = 247

LSD .01 = 3.5
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] - I - - . g
AITWMARUINTAS  Lansilefausnisdudalunngilad macro-conidia 284307
. L o < A
Fusarium oxysporum f.sp. lycopersici 1sAAETIeNzGRmA 1
4 4 -3 . - -
{RENLILATMNT PDA N1871785R]7 N Chaetomium cochlioides CT-
2004 g B asat MeOH

ANN(ppm) R1 R2 R3 R4 Total Average
10 78.83 75.60 7718 82.28 313.89 78.47
50 86.53 84.96 82.36 82.28 336.13 84.03
100 02.30 90.60 93.61 88.03 364.54 91.14
500 90.38 84.96 92.70 92.34 360.38 90.10

PSNMARUINTIE  LeanamFansias i slmslnfmsinsfudaBnnaes
{macro-conidia)uey L%Em Fusarium oxysporum f.sp. lycopersici
I?ﬂ LﬁﬂQﬁ]ﬂQN:lﬁﬂ WA #llgﬂxiuumm? PDA ﬁﬂﬁuﬂﬁ?ﬂﬁ’ﬁ‘iﬁﬂ
Chaetomitm cochioides CT-2004 g Tiiavinazane MeOH

Source df 55 MS F F.05 F.01
Block 3 2081 6.8685 0.85"™ 3.86 6.99
Treatment 3 414.6160 138.2053 17.13" 3.86 6.99
Ex.Emor 9@ 725929 8.0659
Total 15 507.8145 33.8543

= = Liflmnuumneina st

hid 3 [9 ar d
= slauumnsinaridlussauaanandidlal16%0.01

GRAND MEAN = 85.93
cv = 330%
LSD .05 = 4.54

LSD .01 = 6.53
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d [ o : [-¥ . . qs
AT INANARUINNAT LLEWNLﬂﬂ?L‘ﬁuﬁn'l?ﬂUﬂQﬂ?:J’lmﬂl}ﬂi‘(mlcm—conldla)’u’ENL%ﬂ?"l
i L | o -
Fusarium oxysporum f.sp. lycopersici (saiiitnuasnzimame) ¥
Y A (-5 - - -
IRENLILRIUNT PDA figNsa1imann Chaetomium cochlivides CT-

2004 TnsI 1@ vinaza1s MeOH

arwdindppm) R R2 R3 R4 Total Average
10 89.13 8352 B6.64  86.43 34572  86.43
50 91.30 8626 91.40 9225 36121  90.30
100 91.30 8916  02.37  92.02 36485  91.21
500 92.83 9231 9618 9612 377.44  94.36

d =) r- 4 a - o x -
ANTHNATANUANTIAR  LEANNANTTIATzVANLLITU sue fmusnstudaFunugias
X A N 4 | -
(micro-conidiay18319851 Fusarium oxysporum f.sp. lycopersici

4 o4 X d 1
(Tsafignraenziliama) NRsNUWaIn1s PDA Adnsddnann

Chaetomium cochfioides CT-2004 e liimiaza s MeOH

Source df SS MS F F.05 F.01
Block 3 41.51 13.84 7.89"™ 3.86 6.99
Treatment 3 127.95 42.65 24317 3.86 6.99
Ex.Eror 9 15.79 1.75
Total 15 18525 12.35

" = Lidaruuenengmneata
" = fannuusnenetdlussAuadhlUE7o0.01
GRAND MEAN = 90.58

Ccv = 146%
LSD .05 = 212
LSD .01 = 3.04
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< = - .
ANTNMARWINT49  uanennaiasty AL Tnueelalailued (a3 Fusariurm oxysporumf.sp.
R - 1 4
lycopersici (lsALiitusIs inmAIRENLLE NS PDA ARGNANT

ArMANN Chaetomella sp. TB-47 laeldFavinazans Hexane

Anudndippm) R1 R2 R3 R4 Total Average
0 540 540 540 540 2160 540
10 520 525 510 505  20.60 5.15
50 505 495 500 515 1970 5.04
100 470 480 485 445  18.8 4.70
500 430 445 460 450  17.85 4.46

d = s o -
RIS HMAARUINAS0  LdasRan T ANziAutl s muIsennTyin mselaladl
X . . <
UBIRT Fusarium oxysporum f.sp. lycopersici (17AMEN18B
NzIARWA) TURENLIMATUNT PDA ANANANTATTAIN Chaetormella

sp. T8-47 o Mi@vinazane Hexane

Source df S8 MS F F.05 F.01

Block 3 0.02 001 0.47" 3.49 5.95

Treatment 4 220 055 3013 3.26 5.41
Ex.Error 12 017  0.01
Total 19 239 0413

"™ = LifAr s b e

hid ] o e =J
= fannuuaneinaie e suatutiull 870,01

GRAND MEAN =4.95
cv =2.40%
LSD .05 =0.18

LSD .01 =0.26
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AT NMANUINTST

uﬂmalrmﬁmﬂﬂﬂf(macro-conidia)‘ﬂﬂdL%mw Fusarium

96

- < - o
oxysporum £.5p. lycopersici (IsAREnBaaiiamaA) AR

IJ %3 o O
8117 PDA RidanTanaann Chaetomella sp. TB-47 Iasldizinn

acfAtiHexane

AN ppm)

R1 R2 R3 R4 Total

Average

0
10
50

100
500

206.25 167.63 225.00 202.50 801.38
97.50 9563 117.38 76.88 387.39
73.88 61.13 75.00 96.38  306.39
37.50 5550 5260 6750 21310
46.88 45.00 45.00 43.13 180.01

200.35
96.85
76.60
53.28
45.00

o
ANTINMANUINTNGS2

ugAsHanNTIAT=anul sl SunnaUaf{macro-conidia )

% s {C <
UAUTAT Fusarium oxysporum f.sp. lycopersici (13ALiER94

l of o =
Wz LVIFt) AABILUETNT PDA FiINANANTATRSN Chastomelia

sp. TB-47 Tne/ l4evinaza® Hexane

Source df

55 MS F F.05

F.01

Block 3
Treatment 4
Ex.Error 12

Total 19

87470 290157 126" 3.49
6271456 15678.64 67.94 3.26
2769.31 230.78

66358.57 3492.56

5.95

5.41

™ = hifAnnurnEte i esnm

Lid ] o [ Y4 4
= fauuenenaidlurzsiuaudhll16mo.01

GRAND MEAN = 94.41

cv = 16.02 %
LSD .05 = 234
LSD .01 = 32.82
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< 'y . 1 :
MTNMANUINNS53  uasTuntuatlef(micro-conidia)uadiiasy Fusarium oxysporum

o 4 4 .4
f.sp. lycopersicklzAdiEnIsaNsitinmAAREILLaTINT PDA Agns

@nmannN Chaetomella sp. TB-47 lawlHiivinazantHexane

anududipm) R1 R2 R3 R4 Total Average
0 15.00 1500  19.00 14.00 63.00 1575
10 5.00 6.25 6.75 4.38 2238 560
50 2.50 2.50 5.63 3.45 1408 352
100 3.50 1.50 1.00 2.25 8.25 2.06
500 2.50 0.00 0.00 0.25 2.75 0.46

J = '3 o . . g
ANSNMANUANTSE  UamINanTTIATIVIRY LR SntiaUef(micro-conidia)

%’ ) " <
URATATY Fusarium oxysporum 1.8p. lycopersici(isPiRz184

" f i
NZIRAALRENT RIS PDA AINANANTERASN Chaetomella

sp. TB-47 IaeltfnvinazaneHexane

Source df S5 MS F F.05 F.01
Block 3 7.97 266 128" 3.49 5.95
Treatment 4 575.86  143.97 5945 326 5.41
Ex.Error 12 2483 207
Total 19 608.71  32.04

™ = Lidanuueneinslunneano

L 1 ar [ ﬂl
= NaonuuansnesiuluszAuatuhe iU 1#90.01

GRAND MEAN = 5.52
cv = 28.07 %
LSD .05 = 2.22
LSD .01 = 3.11
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A o & [ z = -
AITWNAARUINNES LLﬂﬁNLﬂ?L‘Duﬂﬂﬁ‘iﬂ'l.lﬂ\‘m”l?LQ?EUMUTﬁﬂﬂitﬂTﬁﬁ'ﬂﬂdL%’ﬂi"l

, . < - |
Fusarium  oxysporum f.sp. lycopersici J3AsinundnzIZe A

\RENLIAYNT PDA AgnTarinann Chastomela sp. TB-471me 15

MAZAEHexane
anddinduppm)  R1 R2 R3 R4 Total Average
10 3.70 2.78 5.56 6.48 18.52 4.63
50 6.48 8.33 741 4.63 26.85 6.71
100 1296  11.11 10.19 17.59 51.85 12.96
500 20.37  16.67 14.81 16.67 68.52 17.13

d -y a L% z
ANTHMARUINTEE  UaARN Tz aul s munaaatlasiousinistiuganig

o ¥
windu e lalatinesiiom Fusanum  oxysporumf.sp.
4 o X Y
lycopersici sAlitinrasiziTama NiReRUuaMNT PDA Adnsaris

a1 Chaetomeila sp. TB-471aa [HivinazaitHexane

Source df 5SS MS F F.05 F.01

Block 9.57 319 052 © 3.86 6.99

Treatment 394.97 131686 2141 3.86 6.99
Ex.Emror 55.34 6.15
Total 15 459.88  30.66

™ = LA ueneing uneatin

il ] o ar A
= Hanuuandneidlusssuaanaudhdb 1570.01

GRAND MEAN
cv

LSD .05

LSD .01

= 10.36
=23.94 %
= 3.97
= 5.70
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d o - ar zh’f & T
AFNNARUINNAST LLMNLﬂml‘ﬁuﬂﬂ’li‘ﬂutlsiﬂ?u’]mﬂﬂﬂﬁ')macro-conldla(‘ﬂ’mL%ﬂi"\
" 4 4
Fusarium oxysporum f.sp. lycopersici 13n tasNzIEiameA (A

[RENLILETNT PDA Tign7arimann Chaeforelia sp. TB-47 Taeld5a

NNRZAEHexane
arndiuduwppm(  R1 R2 R3 R4 Total Average
10 52.73 4295 4783 62.03 20554 51.39
50 64.18 63.53 66.67 5240 246.78 61.70
100 81.82 66.89 76.62  66.67 292.00 73.00
500 7727 73.16 80.00 78.70 309.13 77.28

A =) o o a O 5 [ 4
AISTHNMIARUINTSES  uasINanIFwTsiA L Almuefimusnisdiuga Funuailas
X -
(macro-conidia)e 18T Fusarium oxysporum f.sp. lycopersici
= Lo = .
(s isinuasuzITama) NBENLLEMIS PDA AHANETERASN

Chastomelia sp. TB-47 lasiliFannazaitiHexane

Source df S8 MS F F.05 F.01
Block 3 128.98 43,00 1.00™ 3.86 6.99
Treatment 3  1633.30 544.43 1272°  3.86 6.99
Ex.Error 9 385.31 42.81
Total 15 2147.59 14317

™ = LA suanena T atm
- 3 ar o A
= dasnumnanidiursiuasnthdl /90,01

GRAND MEAN = 65.84

cv = 0.94%
LSD .05 = 1047
LSD .01 = 15.04
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AT HMANUINNSD

100

- g o :// o . ' . g
wamsilafurinisdugalSunniaias(micro-conidia)aanasn

- -
Fusarium oxysporumf.sp. lycopersici (lzAien1aaziinma)i

[AENLMA NS PDA A@NTARASN Chaetomella sp. TB-47 laeildim

NAZAtHexane
Anudidiiepm)  R1 R2 R3 R4 Total Average
10 66.67 58.33 64.47 68.71 258.18 64.55
50 83.33 83.33 89.13 75.36 33115 8279
100 76.67 90.00 94.74 83.93 34534 86.34
500 83.33 100.00 100.00 98.21 3B1.54 9539
FNTINMARUANTE0  LeAHAMFATISAs s lefmsimesufa Bann e
{micro-conidia) e L%ﬂ:ﬂ Fusarium oxysporum f.sp. lycopersici
(T‘i‘ﬂ Lﬁﬂ’l‘llﬂﬂ“:ﬁﬂlﬂﬂ) ﬁlgmﬂuﬂﬂuq? PDA ﬁﬂﬁuﬂ')?ﬁﬁ,ﬂﬁ'm
Chastomelia sp. TB-47 Iealdfiavinaza etHexane
Source df SS MS F.05 F.01
Block 3 187.4710 62.4903 1.62" 3.86 6.99
Treatment 3~ 2011.8828  670.6276  17.33 3.86 6.99
Ex.Error 9 348.1798 38.6866
Total 15 2547.5336 169.8356

" = BiRANumnen e AT

- i o o cJ
= danuunneneidluszsuacuihl]18%0.01

GRAND MEAN = 82.26

cv
LSD .05
LSD .01

1

7.56%
0.95
14.29
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< o a 1 .
AISHNMARUINTET  uassnnisiyRuTrueslalativesiias Fusarium oxysporum
] .J 2% -J
f.sp. lycopersici ((sAitenuaanzilinmeA)AREILINa 7 PDA 7

NANA7ETTASN Chaetomelia sp. TB-47 ot ldFvinasanel

EtoAc
AdNT(ppm)  R1 R2 R3 R4 Total Average
0 5.30 5.30 5.30 5.30 21.20 5.30
10 4.75 5.00 4.80 4.95 19.50 4.88
50 4.65 4.85 4.55 475 18.80 4.70
100 4.10 420 415 4.20 16.65 4.16
500 3.80 3.85 3.90 3.95 15.50 3.88

d = g -y -y
ANSNNARUANTIE2  URAINARNTIAIZAMLL T asmaaseAu e TaTat]
%’ " - <
1n4lda5 Fusarium oxysporum f.sp. lycopersici ( leAtitnaed
s 2 >
N TRWA) NRENLIUAMNT PDA TRANANTATAa N Chaetomelia

sp. TB-47 IaerliFnvinazantl EtoAc

Source df SS MS F F.05 F.01

Block 3 0.06 0.02 4.08" 3.49 5.5

Treatrnent 4 516 120 27916 3.26 5.41
Ex.Error 12 0.06 0.00
Total 19 528  0.28

" = Liflrouensina st
b ¥ ar o :l
= dauurndidlussAuanudhdl 1o .01

GRAND MEAN = 4.58

cv = 148%
LSD .05 = 0.10
LSD .01 = 0.15
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o 1 .
ANTNMANWINTES  LanaButuslaf)macro-conidia (1891085 Fusarium oxysporum

; J4x .4
f.sp. lycopersici Ylamifiuarasuzilame (MALsLILaMNT PDA 7

A"38NASN Chaetomella sp. TB-47 lag liFiMnazat EtoAc

ANt R1 R2 R3 R4 Total Average
( ppm)
)] 79.00 95.05 52.48 45.00 281.53 70.38
10 4515 51.88 45.63 53.05 195.71 48.93
50 35.63 32.75 40.00 42.55 150.93 37.73
100 35.02 30.05 2515 2745 117.67 20.42
500 15.00 18.75 13.13 15.38 62.26 15.57
ATTNATANUINTGS  UaaNanTIaF AL s sauiBunniadad (macro-conidia )
X g S =
WBILTDT Fusarium oxysporum f.sp. lycopersici (TzAeinaY
N A TIRENLILENNT PDA THANANATASN Chastomella
sp. TB-47 laes liFvinazaneEtoAc
Source df MS F F.05 F.01
Block 3 27011 90.0363 083 " 3.49 5.95
Treatment 4 6864.71 1716.18 15.86 3.26 5.41
Ex.Error 12 1298.11 108.18
Total 19 8432.92  443.84

™ = LiAnuuanoinglunneans

- 3 o Ao 4
= fanuusnenaidlusssuannadiilU BR0.01

GRAND MEAN = 40.41

cv
LSD .05
LSD .01

= 2574 %

16.03
22 .47
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d P e & ,
ANTINMANUINNGS wamaLFNuaLed  micro-conidia 18311950 Fusarium

. . o - o X
oxysporum f.sp. lycopersici 13ARENTONNIIRAINA AIREINLIL

819113 PDA R&"3AMAIN Chastomelia sp. TB-47 e liiavin

fTA1E EtoAc

ANNdWppm) Rt R2 R3 R4 Total Average
0 10.00 14,25 12.31 10.50 47.086 11.77
10 0.89 10.10 6.38 9.15 35.52 8.88
50 5.56 7.65 6.25 5.69 25.15 6.29
100 4.25 3.00 2,50 5.25 15.00 3.75
500 D.00 250 2.50 0.00 5.00 0.83

d -~ - o .
RITHATANUINTBE  UWAASHANTIAT= AN TU UL B NauaL e Smicro-conidia Tas

% . =~ - E]
{873 Fusarium oxysporum f.sp. lycopersici (Isatiuntaanziie

J4 Y o J
WIA) ALRENLIUETUNT PDA MNANSIANRANN Chactomelia sp. TB-

47 s liivnaza8EI0AC

Source df SS MS F F.05 F.01
Biock 3 8.35 278 1327 3.49 5.95
Treatment 4 27396 6849 3250 3.26 5.41
Ex.Error 12 25.29 21
Total 19 307.60  16.19

™ = lifiaansuaneine neatia

" = frmumnarefdluszduaanunthluU 170,01
GRAND MEAN = 6.39

cv =22.73%

LSD .05
LSD .0

2.24

fl

3.14

I
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- a [ d :F -y - 5
wamaafinwinmsuginnasiyduimslaiatisaden

. . o é
Fusarium oxysporum f.sp. lycopersici 17 WitnaauziEame 7

IAENLILETMNT PDA Aign78rinan Chastomella sp. TB-47 lngl

lHFINR=ZAE EtoAc

seAvATduppm)  R1 R2 R3 R4 Total Average
10 4,75 5.66 9.43 6.66 26.50 6.63
50 1226 B.49 14.15 10.38 45.28 11.32
100 22.64 20.75 21.70 22.64 B7.73 21.93
500 2830 27.36 26.42 20.75 102.83 25.71
ANS9MANUANTIEE LABHATTIATEAR L o afdusnsdudnns
Lﬁ?mlﬁuhﬂﬁdtﬂtﬁﬁﬂmt%ﬂﬂ Fusarium oxysporum f.sp.
lycopersici Tzaiitnvaszifame FREEMNT PDA Tl
A7ARRANN Chaelomelia sp. TB-47 lsa liRavinazans EtoAc
Source df 58 MS F F.05 F.01
Block 3 2015  8.72 & 3.86 6.99
Treatment 3 954.38 31813  61.00 3.86 6.99
Ex.Enmor 9 46.94 5.22
Total 15 1021.47 68.10

™ = ffimnuumns un st

" F] [ ot J
= fpnnumnAtamidlurzAunani i 16%70.01

GRAND MEAN = 16.40

Cv
LSD .05
LSD .01

il

I

13.93 %
3.65
5.25
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waasulefimwintriuga FunniaUn(macro-conidia ) smaiden
. L o 5 «f
Fusarium oxysporum {.sp. lycopersici (lsmiieinuasuzidama) 7

{RELILEMNT PDA Ai&n781RS N Chastomella sp. TB-47 Tan1 195

ARzAHEoAC
AN (ppm)  R1 R2 R3 R4 Total  Average
10 0.43 045 027 017 132  0.33
50 0.55 086 036 g5 162 0.4
100 0.56 0.68 0.60 0.39 2.23 0.56
500 0.81 080 078 Qs 308 077
PSIMARLAINTITO  WdnHANSAmzin i lafausinsiuda Fuoses

)\ ) : -
macro-conidia 18311831 Fusarium oxysporum f.sp. lycopersici
< - < o
Ii‘ﬂmﬂ’n]ﬂ\m:ﬁﬂmﬂ VLAENLIUATYNT PDA NHANRITANA/N
Chaetomella sp. TB-47 lntIlffvnasatiEoAc

Source df 58S MS F F.05 F.01
Block 3 0.25 0.08 9.31" 3.86 6.99
Treatment 3 0.44 0.15 16.63" 3.86 6.99
Ex.Error 9 0.08 0.01
Total 15 077 0.05

" = WilAusnFAR et

bl ] [ o’ 4=l

= danuumnenetudlureaiaanut el 1#R0.01
GRAND MEAN =10 .51
=18.31 %

cv
LSD . 05
LSD .01

=15.0
=0.22
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P ] o o o, . . 4
AT HNMAANUINATY LLﬁfiNLﬂ'ﬂﬁ‘ﬁﬂﬁﬂﬂ‘i‘ﬁﬁﬂﬂlrmﬂmﬂﬂﬂ?(mlcmfonldla)‘llﬂdL%‘Elﬁ"l
, . < -
Fusarium oxysporum f.sp. lycopersici (I3Ag 1831z 18n#A)

AAELLETNT PDA Aign7ariea N Chastomella sp. TB-47

TneMoinazansiEtoAc
AN ppm) R4 R2 R3 R4 Total  Average
10 0.01 029 048 013 001 0.23
50 0.44 041 049 g4 1.80 045
100 0.58 054 080 50 242 061
500 1.00 138 08B0 100 418 105

d -y 'S & [ [ 54 :’/ T
MTHMARUINATZ  BAANNANTITIA ANk fausnistugasumuailes
(micro-conidia) 719N l%ﬂ?’] Fusarium oxysporum f.sp. lycopersici
o d X P [
(lspieny Nz @ameARNLLETMNT PDA AilgNgsarimann

Chaetomella sp. TB-47 ot [ iiinazaEioAc

Source df S5 MS F F.05 F.01
Block 3 0.07 0.02 0.76" 3.86 6.99
Treatment 3 1.43 0.48 15.03" 3.86 6.99
Ex.Emor 9 0.29 0.03
Total 15 1.79 0.12

™ = LiHANWRNAW ST
" = fanuusnaeidlurssuanu iU 1#70.01
GRAND MEAN = (.58

CVv = 30.62 %
LSD .05 = 0.29
LSD .01 = 041
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| A o & .
MseMARUINAT3  udssmaaTryduinesinlativeidam Fusarium oxysporumf.sp.
4 J g o
lycopersici (lzaiitnBaaNz@amAIAELUNE NS PDA NiNANE1T

arimann Chaetomeilla sp. TB-47 el 1Fnvinazany MeOH

ALy (ppm)  R1 R2 R3 R4 Total Average
0 540 540 540 540  21.60 5.40
10 370 380 365 385  15.00 3.75
50 285 285 300 315  11.95 2.99
100 405 420 425 415  1B.65 4.16
500 4.00 390 415 425  16.30 4.08

< = I'd = =
AISHNMANUINATA  LasINaN A AsiAuLssusasmnasty iU immeslaladl
¥ : g o
18907 Fusarium oxysporum f.sp. lycopersici )izAientad
N “ .
NEEae (MALNLUAWNT PDA Ainanasaninen Chastornella
sp. TB-47 WngldiFavinazanti MeOH

Source df SS MS F F.05 F.01

Block 3 0.07 0.02 280" 349 5.95

Treatment 4 1220 3.05 37482 3.26 5.41
Ex.Error 12 0.09 0.01
Total 19 1237 0.65

™ = Liflaruuaneng etz

" = fanwumnsinaidurssuanndhil 180,01
GRAND MEAN = 4.07

Ccv = 221%

LSD. 05 0.1 =4

LSD. 01 0. =19
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ANSIMARNINNTS  uaaUSuuaes macro-conidia 189931 Fusarium oxysporum

. . i o 4 o
f.sp. lycopersici (\sAitEm 2Nz HamMAIRENLILEIMT PDA Aans

#1i"a1n Chaetomella sp. TB-47 lanldimnazanaMeOH

paudndu(ppm) Rt R2 R3 R4 Total Average
0 12.00 26.05 2835 2500 98.40 24.60

10 7.63 6.25 4.95 5.75 24.58 6.15

50 2.25 3.05 4.25 1.25 10.80 2.70

100 26.45 21.88 2563 20.35 94.31 23.58
500 1269 1656 1530 19.50 64.05 16.01

=] - -
FITHMANUINNTE  L&AAaNIFIATIZY Ao NLsUsaw s untuae f(macro-conidia)

X o
980585 Fusarium oxysporum fsp. lycopersici (lsANiaT84

wriTawmd) Mlassue s PDA ANGNANTANRASIN Chaetomelia

sp. TB-47 latld@ninazaneiMeOH

Source df Ss MS F F.05 F.01
Block 3 11.35 3.78 0.48™ 3.49 5.95
Treatment 4 1582.74 39569 5012 3.26 5.41
Ex.Error 12 94,73 7.89

Total 19 1688.83 88.89

"™ = hifimnuusnAnlunada

" = flauuansinilussFua i iER0.01
GRAND MEAN = 14.61

cv = 19.24%
LSD .05 = 433
LSD .01 = 6.07
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P & . . & .
ANTIMARYINHT?  LaARIIFNUAUST (micro-conidia) 128 Fusarium oxysporum

| 4 & o
f.sp. lycopersici ( terdizaTeNzI TN A) TiBEILUBMNT PDA ¥

WNFENRIN Chaetomella sp. TB-47 lnalffvnazaieMeOH

AMENdu(pm)  R1 R2 R3 R4 Total Average
0 12.50 10.00 .15 9.00 40.65 10.16
10 5.50 525 3.25 2.50 16.50 4.13
50 2.50 5.00 2.50 2.00 12.00 3.00
100 9.25 7.00 10.50 10.48 37.23 9.31
500 7.50 7.50 6.25 4,38 25.63 6.41
ATNANABUINATE  LAAIHANTSALAT R AT RwsIsu B un st )af(micro-conidia )
18 L%'ai"l Fusarium oxysporum fsp. lycopersici (sp Lﬁ'm'ﬂﬂ\‘!
u:t‘iamﬁ)ﬁtﬁmuumm? PDA Angngnsafnann Chastomelia
sp. TB-47 lmerlsniszateMeOH
Source df SS MS F F.05 F.01
Block 3 8.90 297 1.39"™ 3.49 5.95
Treatment 4 156.58  39.14 1829  3.26 5.41
Ex.Error 12 2568 . 2.14
Total 19 191.16 10.06

™ = Yhiflaonuuansinalunahi

" = faamaurnsneiulusziuaoninthily §R0.01
GRAND MEAN = 6.60
Ccv =22.16%
LSD .05 = 2.25
LSD .01 = 3.16
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4 [ & - [ : = - i 4
MTNMARNINA7Y uasdafisudnisfudinansiguiuiaresialalizeaies
., | o
Fusarium oxysporum f.sp. lycopersici lsAfinaeeINzIIamaAn
v
o .
{RENLIUETUTS PDA A&1381maTN Chaetomelia sp. TB-47 Tae

Wantazee MeOH

ANENTU(PPM) R1 R2 R3 R4 Total Average
10 31.48 29.63 32.41 28.70 122.22 30.56
50 47.22 45.37 44 .44 41.67 178.70 44.68
100 25.00 22.22 21.30 23.15 91.67 22.92
500 25.93 27.78 23.48 21.30 98.49 24.62

=l = P - . ¥
ATTISMANUINTBY  WaAdRanITILATIzRA NL s sanidefiausinisdudanag
= - =l : 3
WwigAulmaedlalaiee1Tesn Fusarium  oxysporum  f.sp.
o d X 4
lycopersici IrAWE 9890 T D IMATIREILLE IS PDA NHANENS

ANMANN Chaetomelia sp. TB-47 laalgMnasatsn MeOH

Source df S5 MS F F.05 F.01
Block 3 29.13 9.71 323" 3.86 6.99
Treatment ) 1171.30 390.43 130.04  3.86 6.99
Ex.Error 9 27.02 3.00

Total 15 1227.45 81.83

" = laiflauunnswluneada

" = frmusnsinafulusziuammnihily §70.01
GRAND MEAN = 30.69

Ccv =565%

LSD .05 = 277

3.98

H

LSD .01
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mEmARaNiel  uaslefaudnisdudaunamlesmacro-conidiaraudesn
Fusarium oxysporum f.sp. lycopersici TsAfuampeuziTame 7
{@89uBIMs PDA Fianzafinaan Chaeetomella sp. TB-47 1ae/ld
FaMIaTaEMeOH
AT (PPm) R1 R2 R3 R4 Total Average
10 25.810 25.81 28.18 2477  104.57 26.14
50 18.89 2593 2820 9pag5 O7.97  24.49
100 17.61 25,21 27.45 2419 94.45 23.62
500 18.33 2541 2781 o400 9577  23.94
ANTHMARUINTS2 LammanTTATTA L slr e R sd U
aﬂﬂﬁ"'(macro-conidia)ﬁml%ﬂﬁ Fusarium oxysporum f.sp.
Iycopersici (‘Cﬁ‘mﬁmmmu:ﬁamﬁ)ﬁtﬁmuummi PDA ﬁuﬂu
819anR N Chaetomelfa sp. TB-47 lealffviazaruMeOH
Source df 58 MS F F.05 F.01
Block 3 126.57 42.19 12.91 3.86 6.99
Treatment 3 15.13 5.04 1.54™ 3.86 6.99
Ex.Error 9 29.42 3.27
Total 15 171.13 11.41

™ = Lifirnuusnsalunasts

GRAND MEAN = 24.55
cv =713T%
LSD .05 = 2.89
LSD .01 = 4.16

1 o« L o4 A
= faruansrailuseiuaaduly6%0.01
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P~ ] - P o = e . . 1 &
ATINMMANUINNE3 wamatefiausinistiugetFuinaiad micro-conidia 18414857
Fusarium oxysporum f.sp. lycopersici IsAidnnressiToing
J X d .
TaEIUueN? PDA fiasaninann Chaetomella sp. TB-47.

Ine/lfFvinazaaMeOH

AAENEW(ppm) R1 R2 R3 R4  Total  Average
10 1206 9475 879 g7p 3905 076
50 123 95 888 g,y 3946 987
100 1176 9.3 800 784 3690 923
500 119 925 847 gy 3813 953

.y - - A -
MITIANNARUINTES  uamananIFes iR NLlnludesiausnnsiudaBunmales
) I & [ -
(micro-conidia) 99319991 Fusarium oxysporum 1.sp. lycopersici

- X 2 P
(I2AITENABINZTRNAIPIRENIUDIMNT PDA ANANAITENRANN

Chaetomella sp. TB-47 lagldmanazareaMeOH

Source df S8 MS F F.05 F.01
Biock 3 33.04  11.01 361,98 3.86 6.99
Treatment 3 0.97 0.32 10.58™  3.86 6.99
Ex.Error 9 0.27 0.03
Total 15 3428 229

™ = LA nuAnsA N ea tF

GRAND MEAN =9.60
cv =1.82 %
LSD .05 =28.0

LSD .01 =40.0
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ANSMABUINAES uamininsseuivinvaslalatiseades Fusarivm oxysporum
fsp. lycopersici (lsatiEnTesusiama)iaEULeIwns PDA #
NANAFRNARN Chaetomium cochlivides VT-2004 Teel4sn
NATANE Hexane
AHLTNdW( ppm) R1 R2 R3 R4 Total Average
0 5.40 5.40 5.40 5.40 21.60 5.40
10 5.00 5.05 5.10 4.85 20.00 5.00
50 4.85 4.75 4.50 5.00 19.10 4.78
100 4.30 4.50 4.35 4.40 17.55 4.38
500 3.50 3.55 3.40 3.30 13.75 3.44
ANTIITIARRINNASE LAAIHANITILATISWAT LT FauTRIN ST Y LR LIATRY
2571 X , .
Talal1a31Te5 Fusarium oxysporum fsp. lycopersici Tsa
FrequzidamAiBeauuens PDA  ARauNgIaAASIn
Chaetomium cochlioides VT-2004 las1i#vinazant Hexane
Source af SS MS F F.05 F.01
Block 3 0.03 0.01 0.52" 3.49 5.95
Treatment 4 8.91 2.23 13346 3.26 5.41
Ex.Emor 12 0.20 0.02
Total 19 9.14 0.48

* = hifaruuensaluneatn

.

GRAND MEAN = 4.60
Ccv = 2.81%
LSD .05 = 0.20

LSD .01 = 0.28

1] o o A
= fimuusnneilussiuaudul#no.01
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ATIAARUINTMET7  uaadFNNuaaf(macro-conidia) 1291890 Fusarium oxysporum
o d X J
f.sp. lycopersici TsmianaansideamAfilaaue s PDA Agns

ANRANN  Chaetomium cochlioides VT-2004  Tmuldmavinazane

Hexane
ATTHIENTW(ppm) R1 R2 R3 R4 Total Average
0 8850 7550 9250 90.00 348,50 86.63
10 7550 72.00 87.00 7500 30950 77.38
50 5055 6250 69.00 7250 25455 63.64
100 4550 40.00 5550 59.00 200.00 50.00
500 4450 3550 2550 2650 13200 33.00
AITINTARUINTISS LERINAN1Ta ATz At sl s sau3unuadas (macro-

— £ 3 L
conidia) 18319951 Fusarium oxysporum f.sp. lycopersici Iz
o d X M |
WigarenzdewA)MifesuuaTIns PDA Mnduaisansasin

Chaetomium cochiioides VT-2004 laalfRaniazane Hexane

Source df  SS MS F FO5  F.O1
Block 3 235.51 78.51 VAR 3.49 5.85
Treatment 4 732153 1830.38 26.89 326  5.41
Ex.Error 12 816.74 68.06

Total 19 8373.78 440.73

™ = LA uuansna lun anh

il ' or [V A
= Hruuansnanulussauannaniiuly1eno.o

GRAND MEAN = 62.13
Cv = 13.28%
LSD .05 =12.71

LSD .01 =17.82
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- . 1 .
uamnsFuasa e f(microconidia)184ia851 Fusarium

. al a o X
oxysporum f.sp. lycopersici (13AMEI9BANTITDVA)NIAEILIY

21M17 PDA 7ig138/RaNn Chaetomium cochlioides VT-2004

el favinazany Hexane

ArENd( ppm) R1 R2 R3 R4 Total Average
0 2950 2500 2200 2750 10400 26.00
10 2850 25.00 20.00 26.00 9850 24.88
50 25,00 2150 20.00 2050 87.00 21.75
100 1950 1555 16.85 13.35 6525 16.31
500 1050 825 7.25 825 3225 8.06
ATIMMARUINTIO0 LARINANIFI AT IZT R NL s s LT ug e S micro-
conidia®a4 I.%ﬂ 91 Fusarium oxysporum f.sp. lycopersici
-] 4 g A or
T ATENTBINSITRINATIREILULEYNT PDA RRANAITANA
89N Chaetornium cochlicides VT-2004 Tesld@nvinazans
Hexane
Source df SS MS F F.05 F.01
Block 3 77.85 25.95 8.46™ 3.49 5.95
Treatment 4 868.52 217.13 70.78.. 3.26 5.41
Ex.Emor 12 36.81 3.07
Total 19  983.19 51.75

"™ = LA uuanenaluniea s

- 4 o ar yc}
= fiaTuusnena i lussiuaniivly1#m0.01

GRAND MEAN = 19.40

cv = 9.03%
LSD .05 = 2.70
LSD .01 = 3.78
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AT NAANUINNADT uamitlefigudnistudanisiaigiiuinmesialatizeaies

. .. o
Fusarium oxysporum f.sp. lycopersici (Tmmm'nmu:ﬁ'}mm A}

4 J . ) »
ARLILUBMNS PDA NRSANASTIN Chaetomium cochlioides

VT-2004 Tmeilddnnnazant Hexane

FeALANLENTU(PPM) R1 R2 R3 R4 Total  Average

10 740 648 556 1019 2063 7.4

50 1019 1204 1667 7.40 46.30 11.58

100 20.37 16.67 1944 1852 75.00 18.75

500 3518 3426 3704 3889 14537 36.34
ANS19NARLINTIO2 uamLUaFiTus ﬂ’l?ﬁﬂéﬂﬂﬂ?ﬁ?‘m Fulredlalaiizesidas

, . ol <
Fusarium oxysporum fsp. lycopersici (lsmueameauzisn

8 4] ﬂ)ﬁl.émuwa'm'w PDA #l'&’li‘ﬁﬁ’ﬁﬂ’lﬂ Chaetomium
cochlivides VT-2004 latildinnis=zane Hexane
Source df S8 MS F F.05 F.01
Block 3 11.15 3.72 0.50°  3.86 6.99
Treatment 3 1057.66 652.55 88.27  3.86 6.99
Ex.Error 9 6653 7.39
Total 15 2085.34 135.69

™ = Liflmnuuansluneata

" = flaruusnsinidurssum iy 189001
GRAND MEAN = 18.52

cv = 14.68%

LSD .05 = 435

LSD .01 = 6.25
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.| - - . e
ANISIABUINNG3 wa e fmusnisdutiUiuamuaUas(macro-conidia)1ed

1 - =
9991 Fusarium oxysporum f.sp. lycopersici (raiunaas

A 1 1 o .
ZFRMA)NLAENLLEMNE PDA Aign94inann Chaetomium

cochlicides VT-2004 TeelfAnvinazae Hexane

ANLTNdU(ppm) R1 R2 R3 R4 Total Average
10 14.69 4.63 5.95 16.67 41.94 10.49
o0 42.88 17.21 25.40 19.44 104.93 26.23
100 48.58 47.02 40.00 34.44 170.04 42.51
500 49.72 5298 7243  70.56 24569  61.42

d | LY ' 3 - '."
ASIMARUINTASS  LAALHANITIATIST A NUL sl Flawsnastiue st

&
Aalle §(macro—conidia)‘na4 \9991 Fusarium  oxysporum

f.sp.

Jd 4 X o
ivcopersici (IsPLliTnT29Nz@8nA) TIRELLUEMS PDA Mnaw

&1340RAIN  Chaetomium cochiioides VT-2004  Tmelf@ann

T81% Hexane

Source df SS MS F F.05 F.01
Block 3 148.87 49.62 0.49"™ - 3.86 6.99
Treatment 3 5729.19 1909.73 18.91° 3.86 6.99
Ex.Error 9 908.78 100.98
Total 15 6786.84 452.46

™ = liflAnsuansnalunaadi

-

= Sirruuansnaiiluseiupusiuly 1AR0.01
GRAND MEAN = 35.16

cv = 28.58 %
LSD .05 = 16.07
LSD .01 = 23.09
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AISAMIARUINTGS uamatlefinuinstiudafunniates(micro-conidia)peaige
#1 Fusarium oxysporum f.sp. lycopersici (lsm Lﬁiﬂ".l'nmuzf"'ﬁ'a
% H)ﬁ |dneuue s PDA  fisnsafasan  Chaetomium
cochlioides VT-2004 1aeld#avinazan Hexane

AHLENTU(ppm) R1 R2 R3 R4 Total Average

10 3.39 0.00 9.09 5.45 17.93 3.59

50 15.25 14.G00 9.09 25.45 63.79 15.95

100 33.89 37.80 23.41 51.45 146.55 36.64

500 64.41 67.00 67.05 7r.27 275.73 68.93

-l - - « .-
AT HNNNANUNNI06 UWARINANITAUATITURITN lu.l?ll ?qutﬂﬂgﬁfuﬁanﬂuﬂﬂlﬁuqm

3
fauef(micro-conidia) 1939891 Fusarium  oxysporum  f.sp.

) g J4 J
lycopersici (1#ARENTBINTITAIVA) MALNUUEINTT PDA Tinas

813anm_ N Chaetomium cochlioides VT-2004  Tasldéiann

ATRE Hexane

Source df ss MS F.05 F.01
Block g 391.40 130.47 3.99 3.86 6.99
Treatment 3 9597.65 3198.22 97.88 3.86 6.9¢
Ex.Error 9 264.18 32.69

Tota! 15 10283.22 685.55

™ = aiflAnnnuanAnluneadn

" = fimuumnsraiulusssiuanuiulaiéino .ol

GRAND MEAN = 31.50
Cv = 18.15%
LSD .05 = 0.14

LsD .01 13.14
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AT ISNARUINTOT u.mmmm?'ryLﬁu'llmmiﬂiaﬁ-nméﬂm Fusarium oxysporum
f.sp. lycopersici AsALiEnTessT oA RN LILEIMN? PDA 7
NANATFANRRNN Chaetomium cochlioides VT-2004 a4
YR8t EtoAc
ANIRTW(ppm) R1 R2 R3 R4 Tota! Average
0 5.40 5.40 5.40 5.40 21.60 5.40
10 5.30 5.40 5.30 5.30 21.30 5.33
50 5.00 5.20 5.30 5.00 20.50 5.13
100 3.20 3.30 3.40 3.30 13.20 3.30
500 2.00 210 2.05 2.20 8.35 2.09
AMTIMALUINTOE LERIAANISIATIZIAINLL TIURIN ST LAV TR
1nlatiaeaigas Fusarium oxysporum f.sp. lycopersici (13A
{HamsanziFomA)TREIULEIMT PDA FRAaANTAAASAN
Chaetomium cochlioides VT-2004 1aediannarang EtoAc
Source df SS MS F F.08 F.01
Block 3 0.04 0.01 1.88 3.49 5.95
Treatment 4 35.29 8.82 1331.71 3.26 541
Ex.Error 12 0.08 0.01
Total 19 35.41 1.86

™ = Lsifipruuansnalunath

b 1 o o !}A
= fprnuuaneiaiulussfupansdlulylén0.01

GRAND MEAN
cv

LSD .05

LSD .01

B

4.25

1.92 %

0.13
0.18
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mrtamnumnﬁgg uaplsnuales (macro-conidia) 798 Lﬁ'a 51 Fusarium
o " d
oxysporum f.sp. lycopersici (12AIUI998INZIADINA) VLREN
UNEMNS PDA AEN9&RAIN Chastomium cochlioides VT-
2004 me\dsnnazans EtoAc
ﬂ'nul.'ﬁwil'u(ppm) R1 R2 R3 R4 Total Average
0 75.50 85.50 85.55 95.00 341.55 85.39
10 62.50 70.00 79.50 75.00 287.00 71.75
50 70.50 65.00 62.50 60.00 258.00 64.50
100 45.00 40.00 42.00 32.50 159.50 39.88
500 10.50 12.50 11.50 8.95 43.45 10.86
MTIMARUINTAI00  UABIEANSIATET A LLR s Bruncuaylaf(macro-conidia)
bl L%a 71 Fusarium oxysporum f.sp. lycopersici (T?ﬂu"im‘ﬂm
:J:l.fiamﬁ) #Lﬁﬂﬂuuﬂﬂw‘lﬁ‘ PDA ﬁuaummﬁmqn Chaetornium
cochlicides VT-2004 Taeldfnniazant EtoAc
Source df SS MS F F.05 F.01
Block 3 29.33 9.77 0.25 3.49 5.85
Treatment 4 13878.88 34690.72 88.08 3.26 5.41
Ex.Error 12 472.69 39.39
Total 19 14380.89 756.89

™ = Lianuuansneluneadin

"~

cv =11.52 %
LSD .05 = 0.67
LSD .01 = 13.56

= Siruusnsinefilurzsuacan il go.01
GRAND MEAN = 54.48
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A9IAMARUINA101 LR A U TN a8 F(micro-conidia)t 84 darn Fusarium

oxysporum £.sp. lycopersici (zafinasazEnme) Fide
BT PDA TISN8ARSIN Chastomium cochlioides VT-
2004 meldFovinasantEtoAc

AN (pPM) R1 R2 R3 R4 Total  Average

0 15.55 12.50 17.50 15.55 61.10 15.28

10 12.00 10.00 11.50 10.50 44.00 11.00

50 7.00 7.50 7.25 6.00 2175 6.94

100 5.55 6.25 6.00 4.50 22.30 5.58

500 2.50 1.50 1.00 1.50 6.50 1.63

o . .
AIFISNIANUINYI1I02  LamiNan1saRszranuslrusunuaies (micro-conidia)

4 i . <
1eTRs Fusarium oxysporum f.sp. lycopersici (zmnenre9

4 & ! > ;
N:L‘iﬂtﬂﬂ)ﬂt‘ﬁ‘ﬂiuuﬁﬁﬂﬂ? PDA YZWRNATANAIN Chaetomnium

cochlioides VT-2004 1sal4déavnazane EtoAc

Source df  SS MS F F.O5  F.O1
Block 3 5.10 1.70 1.41% 3.49 5.95
Treatment 4 43817 109.54 90.79 326  5.41
Ex.Error 12 14.48 1.21

Total 19  457.75 24.09

™ = Laillanuuansnalunans

bt 1 o 4 d
= faruusnsnematurssuarnudulllano.01

GRAND MEAN = 8.08

cv = 13.5¢ %
LSD .05 = 1.69
LSD .01 = 2.37
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< - - - = a  a P E1
ANTIMARUINN103 uamailefisusnisfiugananiasyipulareslalaiyeades
, ., = -
Fusarium oxysporum f.sp. lycopersici (lsAlliEn9890z18

o X =t o .
MA)ALBENLIUETMNT PDA fdnsanim_in  Chaetomium

cochiioides VT-2004 laeld@an1azans EtoAc

AT (opm) R1 R2 R3 R4 Total Average

10 1.85 0.00 1.85 1.85 5.55 1.1

50 7.41 3.70 1.85 7.41 20.37 5.09

100 40.74 38.89 37.04 3889 155.56 38.89

500 62.96  61.11 62.04 59.26 245.37 61.34
ANSNNIARUINTI04 uaanUafiaus ms‘il'u;Tqmm?‘m ulreeslalatizenden

4
Fusarium oxysporum f.sp. lycopersici (spinntesuzie
a4 d 3 .
IMANLBENLUSMNS PDA Ra1?8N®SIN  Chaetomium

cochlivides VT-2004 TmeldfaniazantEtoAc

Source df SS MS F F.05 F.01
Block 3 16.01 5.34 199"  3.86 6.99
Treatment 3 982521 3275.07 122376" 386 699
Ex.Emror 9 2409 2.68

Total 15  9865.31 657.69

"™ = hiflpuuAnAnelumnae o

" = firnauansneiiluszunomadhi 10,01
GRAND MEAN = 26.68

cv = B6.13%

LSD .05 = 2.62

LSD .01 = 3.76
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< - ¥ - &
ANTAMARUINN105  uwdalefinusAnisiiugaliuiuaes(macro-conidia) 19918
. <
M Fusarium oxysporum f.sp. lycopersici ('[?ﬂmm‘mm::ﬁfﬂ
1 o o ,
MATILREIUURIWIE  PDA  #snsafimaan  Chaetomium

cochlicides VT-2004 st ¥@amiazane EtoAc

AN TW(ppm) R1 R2 R3 R4 Total Average
10 17.22 1813  7.07 21.05 63.47 15.87
50 6.62 2398 2694  36.84 94.38 23.60
100 40.40 5322  50.91 65.79 210.32 52.58
500 86.09 8538 8656  90.58 348.61 87.15

FTSMARUANTI06  USAIRANITIA TR LR e fisusn s ude B
a1as(macro-conidia) 1013857 Fusarium oxysporum f.sp.
lycopersici (T.s*ﬂLﬁﬂwmu:ﬁamﬁ)ﬁtﬁumumm? PDA ﬁuﬂu
ANFANAAN  Chaetomium cochlioides VT-2004  laalE#nvin

arang EtoAc

Source df SS MS F F.05 F.01
Block 3 531.14 177.05 401" 3.86 6.99
Treatment 3 12564.02 4188.01 94.85 3.86 6.99
Ex.Error 9 397.41 44,16

Totat 15 13492.56 899,50

* = hidlauusnst i lunests

] o e J
= HpruuansineulureAua il 16m0.01

GRAND MEAN = 44.80

cv = 14.83 %
LSD .05 = 10.63
LSD .01 = 16.27
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FrEamARUINA07  wennlefimudnistudaiunmales (micro-conidia) T8ude
$1 Fusarium oxysporum f.sp. lycopersici ('[mn"aim'nﬂmzl.ia
) MSLIUNEMNT PDA  #laNs8fmsnn  Chaetorium
cochlioides VT-2004 latld@aminasainEtoAc
AU (EPm)  R1 R2 R3 R4 Total Average
10 22.83 20.00 34.29 32.48 109.60 27.40
50 5498 40.00 58.57 61.41 214,96 53.74
100 64.31 50.00 65.71  71.06  251.08 6277
500 83.92 88.00 94.29 90.35 356.56 89.14
A RNNARUINNM108 LamEanILATETAI L sw e fssnstuga
a1laf(micro-conidia) 'nmlffam Fusarium oxysporum f.sp.
lycopersici (sAifiansazFama)iiatmmues PDA 7
HANATRARAIN Chaetomium cochlioides VI-2004 ey
Favinazane EtoAc
Source df SS MS F F.05 F.01
Block 3 541.29 180.43 0.05™  3.86 6.99
Treatment 3 7786.74 259558 ~ 130.16  3.86 6.99
Ex.Ermor 9 179.47 19.94
Total 15 8507.49 567.17

" = Lhifiruuand e lunwats

il ] o - uni
= fpunanaiwluszsuanadulzgo.01

GRAND MEAN = 58.26
cv = 7.66 %
LSD .05 = 7.142
LSD .01 = 10.26
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ATSIANNANUINT 100 wanantsiatgiivingailalailane \3890 Fusarium
oxysporum f.sp. lycopersici (ti‘ﬂtﬁﬂ']'h‘ﬂ-ﬁuzﬁﬂmﬂ)ﬁlgﬂﬂ
Lua1s PDA ArxANsaRRIN Chaetomium cochlioides
VT-2004 laeldpnvinazana MeoH
ANNITNGU(ppm) R1 R2 R3 R4 Total Average
0 5.40 5.40 5.40 5.40 21.60 5.40
10 4.30 4.40 450 475 17.95 4,49
50 .75 3.70 3.70 3.65 14.80 3.70
100 2.50 2.35 2.45 2.40 9.70 2.43
500 1.50 1.35 1.40 1.50 5.75 1.44
AITWRMARUINTI10 ugmananITIRTIsiATlnlsuIsInInsiy Ry inees
Taladlaaida Fusarium oxysporum §.sp. lycopersici (Tsa
(Herressam)Miaenans PDA FHANETATRIN
Chaetomium  cochlioides VT-2004  laaldfannazans
MeoH
Source df SS MS 7] F.05 F.01
Block <! 0.02 0.01 0.82% = 349 5.95
Treatment 4 4014 10.03 003.08° 3.26 5.41
Ex.Ermor 12 C.12 0.01
Total 19 40.28 212

™ = liflanuusnsinalunneadis

-

GRAND MEAN = 3.49

cv = 2.88%
LSD .05 =0.15
LSD .01 = 0.22

1 o [ 24 A
= fanuuansraiuluszaupnaduly16mo.01



126

. X
m"l'a"un'lﬂﬂu'm#n 11 waaUTHwa e (macro-conidia)  18411a9Y Fusarium
o - 1
oxysporum f.sp. lycopersici ({sAENI8IUSITDINA) NIRE
1uavNT PDA A@NTANARNN Chaetomium cochiivides VT-
2004 lpelidavinazaieMeOH
AEINdu(ppm) R1 R2 R3 R4 Total Average
0 70.50 75.50 80.00 85.50 311.50 77.88
10 6050 5550 5250 50.00 21850 54.63
50 45.50 47.50 40.50 43.50 177.00 44.25
100 35.50 32.50 30.00 32.00 130.00 32.50
500 18.00 15.00 16.50 13.50 63.00 15.75
AITISNIARUANT112  WARINANAIALATTZT A Nl TUs1uBun el F(macro-
Lt & , LB .
conidia) 9991185 Fusarnium oxysporum f.sp. lycopersici {sm
Lﬁﬂenﬂqu:&ﬂmn ﬂLéﬂquumms PDA ﬁnﬂummﬁ' AN
Chaetornium cochiioides VT-2004 laeldfavnazane MeOH
Source df SS MS F F.05 F.01
Block 3 11.30 3.77 0.20 3.49 595
Treatment 4 8743.13 2185.78 116.02 3.26 5.41
Ex.Error 12 226.07 18.84
Total 19 8980.50 472 66

" = LaifiAaouuansnaluneatd

haiel 1 o o nl
= fauuansraiwluszsuanudie1em0.01

GRAND MEAN = 45

Ccv = 9.65%
LSD .05 = 6.69
LSD .01 = 9.38
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AT NMARUINA113 uamafSutuatle¥ (micro-conidia) 18913951 Fusarium
oxysporum f.sp. lycopersici ﬂiﬂLT‘&ﬂqmaqu:L‘iﬂL‘lﬂﬂ)ﬁLgm
UueMNs PDA RigNsaimaIn Chaetomium cochlioides VT-
2004 TaslfsvnazaneMeOH
AMNTNEU(ppm) R1 R2 R3 R4 Total  Average
0 11.75 1050 10.00 10.00 4225 10.56
10 8.50 8.0 7.50 6.00 30,00 7.50
50 555 500 450 400 19.05 476
100 3.50 3.00 2.95 2.85 12.30 3.08
500 1.50 1.45 1.85 1.05 5.85 1.46
A NMARWINT114 waminanisaamsiauulslsnnliuuailad(micro-
conidia) maqt%ﬂ Fusarium OXy'Sporum f.sp.
lycopersici Gsaittaracy@ame) MALILUEIMNT PDA
nANa1TaRRaIN  Chaetomium cochiivides VT-2004
TaeldFanazane MeOH
Source df SS MS F F.05 F.01
Block 3 4.89 1.63 7.66™ 3.49 5.95
Treatment 4 20040 52.35 245.90 3.26 541
Ex.Error 12 2.55 0.21
Total 19 216.85 11.41

* = Liflpuuanae et

" = faruuansaiiluszsunudulyU14%0.01

GRAND MEAN = 5.47

Ccv = 8.43%
LSD .05 = 0.71
LSD .01 = 1.00
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[ : = o= 3
ugmulefinusdnisiuganisisiyiAuianesialalivestes

. - < -
Fusarium oxysporum f.sp. lycopersici (lsARaneaIN1aa

o & < o .
nA) NREIUURIMIT PDA W@1TANASN  Chaetomium

cochlioides VT-2004 Tae \@anazane MeoH

FTAUATMIENTU(pPM)  R1 R2 R3 R4 Total  Average
10 020 048 047 042 068 017
50 0.31 0.31 0.3 0.32 1.25 0.31
100 0.54 0.56 0.55 0.56 2.21 0.55
500 0.72 0.75 0.74 0.72 2.93 0.73
ANTWANANUINN116 uasHanTTAssrNwlrlmuse e fiauRnisdiugenns
- - <l 3 .
wiBuimveslalalieas@es Fusarium oxysporum f.sp.
a o F-1
lycopersici (‘I”.s‘mum'nmu:wﬂmﬁ) ﬁmﬂs‘mu‘mmi‘ PDA ﬁ
A17ANA’N Chaelomium cochlioides VT-2004  laaldsdann
Ax8718 MeoH
Source df SS MS F F.05 F.01
Block 3 0.00 0.00 0.80™ 3.86 6.99
Treatment 4 0.75 0.25 500.68  3.86 6.99
Ex.Error 9 0.00 0.01
Total 15 0.75 0.05

™ = fifimnnuanfnelun s s

hid . » o -J
= fianuusnsinaiulussduaudiuld1s%0.01

GRAND MEAN =0 .44

Cv =4.65%
LSD .05 = 3.29
LSD .01 = 4,73
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d [ -r : + 3
AISNIARNUINNIT wamtlefisusnistutalFniuaesf)macro-conidia(9sd
J , ! []
{131 Fusarium oxysporum f.sp. lycopersici (177984
o & i o
uzldewnd) Niasauueu1s  PDA  fiarsadmsn

Chaetomium cochlioides VT-2004  Taald@annazana

MeOH
AULTNEU(ppm) R1 R2 R3 R4 Total Average
10 14.18 26.49 34.37 41.52 116.56 29.14
50 35.46 37.09 49.38 49,12 171.05 4276
100 49,65 56.95 62.50 62.57 231.67 57.92
500 14.47 80.13 79.38 84.21 318.1¢ 79.55
ATTRMANUINT118 uhAIRENITEIETRIaILLn s e fimusnnstuda o

< 1
#uef(macro-conidia)181maeT Fusarium oxysporum f.sp.
p ‘J ‘J 2/ 1
lcopersici (IsARinre8anzFamna) MiGaauue s PDA #

NANKTTANRAIN Chaetomium cochlioides VT-2004 1mels

fanaazaeMeOH
Source df SS MS F FLOE F.01
Block 3 598.78 199.59 12.63"™ 3.86 6.99
Treatment 3 5605.30 1868.43 118.26 3.86 6.99
Ex.Error 9 142.19 16.80
Total 15 6346.27 423.08

™ = laifiAnusnaa luneadn

" = facusnAneiuluszsursa i 1ER0.01
GRAND MEAN = 52.34

cv = 7.59 %

LSD .05 = 6.36

LSD .01 9.13
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d ' - : - . o« ga
AISTNNIRRNINNTI9 ugsiaftawsnistudaliuneaef(micro-conidia) 189
&5 ) " <
Va3 Fusarium oxysporum f.sp. lycopersici (lsafianeed
a4 o . X
UziEaN A NREILUE T PDA AANs&RASNN Chaetomium

cochlioides VT-2004 laalffannazana MeOH

AN U(PPM) R1 R2 R3 R4 Total Average
10 27.66 23.81 25.00 40.00 116.47 29.12
50 83.77 52.38 55.00 60.00 22115 55.26
100 70.21 71.43 70.50 71.50 283.64 70.91
500 87.23 86.19 81.50 89.50 344.42 86.11
ANTIAIARUANTI120 wanInanasBlATIEiAn NIl sl o e faudnasdud

A : o & )
U%Fnnuae f(microconidia)a 29192 1 Fusarium
Ye P - o X
oxysporum f.sp. lycopersici (t:\‘ﬂmﬂ'rnmu:w'amﬂ) TILALN
o s > 1)
UUET1YT PDA IRANRTANASNIN Chaetomium cochlioides

vT-2004 1aeldsavinazans MeOH

Source df SS MS F F.05 F.01
Block 3 134.13 44.71 4,03" 3.86 6.99
Treatment 3 7103.73 2367.91 213.38~ 3.86 6.99
Ex.Error 9 99,87 11.10

Total 15 7337.73 489.18

" = hifleuuansnelunneadia

" = farnausnsnetuluszauransnfiuly1470.01
GRAND MEAN = 60.36

CvV = 5.52%

LSD .05 5.33

LSD .0 7.66

i
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ATINIREUINT21 wamantsiadiduineeslnlafiens Sasa Fusarium
oxysporum f.sp. lycopersici (T?mﬁm‘n'am:ﬁamﬁ)ﬁtém
UuB NS PDA Ainguansafiaann Chastomium elatum T-
47 Ine1HFvinasane Hexane
AT U(ppm) R1 R2 R3 R4 Total Average
0 5.40 5.40 5.40 5.40 21.60 5.40
10 5.00 5.20 5.15 4.85 20.20 5.05
50 4.50 4.55 4.75 4.35 18.15 4.54
100 3.00 3.20 3.50 3.10 12.80 3.20
300 2.50 2.00 2.25 2.30 9.05 2.26
A NAIARUINTI22 uasEANIFLAT ISR NLLs s usRe e fyBu AT
tAlatiaas@es Fusarium oxysporum f.sp. lycopersici (13A
FenseziToma) MRELUEMNE PDA TIHANAISATBATN
Chastomium elatum T-47 IatldFavinarane Hexane
Source df S8 MS F F.05 F.01
Block 3 0.12 0.04 1.49 3.49 5.95
Treatment 4 27.88 6.97 270.89 3.26 5.41
Ex.Error 12 0.31 0.03
Total 19 28.30 1.49

™ = liflAsuanAe lunean s

- ] - o MJ
= fauuansinaiflusseurnnaniu iU lan0.01

GRAND MEAN =
cv =
LSD .05 =
LSD .01 =

4.09
3.92%
0.25
0.35
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AITIINIANUINNT23 wa,eUsN 1 uae §(macro-conidia)1adLl@8$1 Fusarium
. < = o &
oxysporum f.sp. lycopersici (leAWEIBINITavA)NLALN
J . )
UuEMNT PDA Na1sanRann Chaetomium elatum T-47 lan

ViFvnazanaHexane

ANTNT W) ppm({ R1 R2 R3 R4 Total Average

0 75.00 63.13 83.75 80.00 301.88 75.47

10 38.88 31.25 36.25 42.50 148.88 37.22

50 38.87 25.00 26.25 25.00 115.12 28.78

100 13.13 18.13 17.50 20.00 68.76 17.19

500 750 1000 625 813  31.88  7.97
ANTISATALLINTA 124 LARIRANIA ATz R A Ll s RN cud e S(macro-

= & \ -
conidia) 98919851 Fusarium oxysporum f.sp. lycopersici
= o X - o
(IsAdenreanz@amA) IIREUIUEMIT PDA NRANAITANE

Q7N Chaetomium elatum T-47 laed@ovnazaeHexane

Source df SS MS F F.05 F.01
Block 3 100.70 33.57 1.07 3.49 5.95
Treatment 4 10860.87  2715.24 86.30 3.26 5.41
Ex.Error 12 377.56 31.46

Total 19 11339.24  596.80

™ = hifironuuansinglunneadin

" = faouusnsneiiluszaupnsih U 1870.01
GRAND MEAN = 33.33

Ccv = 16.83 %

LSD .05 = 8.64

LSD .01 = 12.12
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AIISMARUANT125 uamsFunialad  (micro-conidia) 124 \d091 Fusarium
oxysporum t.sp. lycopersici Tﬁ‘ﬁl:ﬁm'nﬂm:ﬁamn ﬁl.ém'uu
27m1s PDA Rigsafirann Chastomium elatum T-47 Toe\¥
FaMNasaNziHexane

AN (ppm) R1 R2 R3 R4 Total  Average
0 1200 1000 1350 1500 5050 1263
10 10.00 8.50 5.55 7.00 3105 7.76
80 5.00 5.50 4.35 3.50 1835 4.59
100 2.50 3.00 3.50 2.05 11.056 276
500 2.00 1.05 1.75 1.75 6.55 1.64
ATISNARUINT126 BAAIHANNTIATIZRANLL FFauFuuaLe S (micro-
conidia)’]lilal.%ﬂﬂ Fusarium oxysporum f.sp. lycopersici
(Ii‘ﬂLﬁﬂ‘)‘ﬂﬂdﬂ:ﬁ]‘ﬂmﬂ)ﬁtﬁ"ﬂiuuﬂ'114"1? PDA TIHANANTARR
a1 Chaetomium elatum T-47 (aalEfvinazareHexane
Source df SS MS F.05 F.01
Biock ANNL.38 0.45 0.20™ 349 595
Treatment 4 31371 7843 3451 326 541
Ex.Error 12 21.27 2.27
Total 19 342.34 18.02

™ = Lifpnuuensndlun st

hd ' » o A
= HAuuanenaiulusesiuanuiilvlyl 6%0.01

GRAND MEAN = 5.88

cv = 2566 %
LSD .05 = 2.32
LSD .01 = 3.28
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- o e :« o = < &'
uapailafiausintsdudiniasiyiuinmeslalaiaesades

Fusariurn oxysporum f.sp. lycopersici (Ti‘ﬁLﬁEl'm'am:L"ﬁﬂ

d X o v .
W) MiReaUua U1 PDA fignsafmain  Chaetomium

elatum T-47 TealdFan1azaneHexane

sTALATHENTU(ppm) R1 R2 R3 R4 Total  Average
10 0.48 0.50 057 047 2.02 0.51
50 050 ope0 069 o069 248 0.62
100 083 071 079 o075 308 077
500 0.90 084 093 090 357 089
ATNMANUINT 28 ugRsaM PR As Ll sl fimusnastudanas
Lﬁ?‘tglﬁﬂ?ﬁ'ﬂﬂﬁﬁtﬂﬁﬁméﬂﬂ Fusarium oxysporum f.sp.
lycopersici (saienreszdamA)iianauamns PDA 7
NANEIFANARIN  Chaetomium elatum T-47 Imeld@ann
arantiHexane
Source df SS MS F F.05 F.01
Block 3 0.02 0.01 113" 3.86 6.99
Treatment ) 0.35 C.12 37.87" 3.86 6.99
Ex.Error 9 0.03 0.00
Total 15 0.39 0.03

™ = Lifimanusnsine lunWans

- ] [ or A
= fauuaneinaiuluszausiuly1ém0.01

GRAND MEAN = 0.70

cv =791 %

LSD .05 = 8.82
LSD .01 =0.13
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t 4 »
uamlefisuAnistugaFunaadef macro-conidia)1adtie

, J
$1 Fusarium oxysporum f.sp. lycopersici (17AIMEIT9INETD

J X o . .
MA)TIREALURIMNT PDA NAT& RN Chaetomium elatum

T-47 IeeldAavnazantiHexane

seAUANMMENTU(ppm)  R1 R2 R3 R4 Total  Average
10 048 050 057 47 202 051
50 048 060 069 gg 246 062
100 082 071 079 q75 307 077
500 090 084 093 gy 357 089
AT AANUANTI30 WARIHANATI ATz AL sz w afigusina stud
1% 11 a1l e macro-conidia) 9 8 9 ‘3o Fusarium
oxysporum f.sp. lycopersici (T?ﬁl,ﬁilfmmuzﬁ'amﬁ)ﬁl.gm
UneMe PDA FINGNANSARRAN Chaetomium elatum T-
47 ot danaza1tHexane
Source df S8 MS F F.05 F.01
Block 3 0.02 0.01 1.70®  3.86 6.99
Treatment 3 035  0.12 3470 3.8 6.99
Ex.Error 9 0.03 0.00
Total 15 0.39 0.03

™ = LsiflAnuuansiclunneatia

hid @ - o cl
= faruuanseilussdupmuthly16#70.01

GRAND MEAN = 0.69

Cv = 8.31%
LSD .05 = 923
LSD .01 =0.13
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uamtlesigudnstusalsNtusLleF(micro-conidia) 194

X . .. o
\IR9 Fusarium oxysporum f.sp. lycopersici (lsALlena9Y

43 J . .
U EANA) AREILNEMIS PDA NasaAR’NN Chaetomium

elatum T-47 aeldAaMnazaneHexane

prsidnduppm)  R1 R2 R3 R4 Total Average
10 0.17 0.15 0.59 0.53 1.44 0.36
50 0.58 0.45 0.68 0.77 2.48 0.62
100 0.79 0.7 0.74 0.86 3.09 0.77
500 0.83 0.895  0.87 0.88 3.48 0.87

d = [ 4 o t’
ATIANIANUINTI132  LAAIRANITTIATIZW AN B sUmwidasisumAntsduasdsuan

. &
aas(micro-conidia)a9ILdas1 Fusarium

oxysporum

f.sp.

11 4 9o d
lycopersici (lsALtINT8aNITaWA)AAELUATMNT PDA AINGN

A174Nmsan Chaetomium elatum T-47 lapliAvnazattiHexane

Source df sS MS F F.05 F.01
Block 3 0.12 0.04 3.22" 3.86 6.99
Treatment 3 0.59 0.20 15.63 3.86 6.99
Ex.Emor 9 0.1 0.01
Total 15 0.83 0.06

™ = WifiAuuanAnlunats

had ] [ ar A
= fpuwansnaiuluszsuanntiuly1#h0.01

GRAND MEAN = 0.66
Ccv =17.13%
LSD .05 =0.18
LSD .01 =0.26
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o -y =Y o -3 "
AITINMNANUINN133  wasanisaTyiRulneaslalalaedi@esn Fusaerium  oxysporum

. j 4 X o
f.5p. lycopersici (13AREITRINTITRINA)TIRLLINAIMNT PDA ¥

NANANFATRIIN Chastomium elatum T-47 Iaeldsnn1azans

EtoAc
ANNENTU( ppm) R1 R2 R3 R4 Total Average
0 5.40 5.40 5.40 5.40 21.60 5.40
10 2.00 2.20 2.05 2.30 8.55 2.14
a0 3.50 3.60 3.55 3.40 14.05 3.51
100 4.00 4.20 4.05 3.10 15.35 3.84
500 3.70 3.95 .75 3.90 15.30 3.83
ANTINMARUINTI134 waRInanITILATIzUANLlslTunanane s TRTeg
Talatizas l"ﬁﬂﬂ Fusarium oxysporum f.sp. lycopersici (15A
[Wergeazame) ARENULaMs PDA TIHANETATRAN
Chaetomium elaturn T-47 laaldfainazans EtoAc
Source af ss MS F F.05 F.01
Block 3 0.16 0.05 091" 3489 5.95
Treatment 4 21.56 5.39 91.42" 326 5.41
Ex.Error 12 0.71 0.06
Total 19 22.44 1.18
" = hifiAuusnsinsiunncada

- ) o [ Dﬂ‘
= fiAnuuanaeiluss syl 16%0.01

GRAND MEAN = 3.74
cv =649 %
LSD .05 =0.37

LSD .01 =0.

52
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. 5 .
ms*umnumnﬁws ugAsiTu1 g as(macro-conidia) 19911881 Fusarium
o - o4
oxysporum f.sp. lycopersici (IsARB9IDINZITBINA) IREN
LUBMNF PDA Ran9afimann Chastomium elatum T-47 1o
EFamnazane EtoAc
AN U(ppm) R1 R2 R3 R4 Total Average
0 52.00 54.15 48.25 40.00 194.40 48,60
10 10.50 12.50 15.50 8.26 46.75 11.69
50 30.00 25.50 27.00 30.00 112.50 28.13
100 32.25 30.00 42.30 45.00 149.55 37.39
500 45.00 33.50 47.00 35.00 160.50 4013
ANTINANARUINTI36 LARIHANITILATIZYAY LY sUsa S uadef(macro-
X
conidia ) 199851 Fusariurm oxysporum f.sp. lycopersici
(ImL’f'm'nmu:ﬁﬂmn)ﬁtﬁmuuﬂww PDA MHANATTANA
an Chastomium elatum T-47 Iae dsinnazane EtoAc
Source df SS MS F F.05 F.01
Block 3 75.73 25.24 0.78™ 3.49 5.95
Treatment 4 3164.77 791.19 24.43" 3.26 5.41
Ex.Error 12 388.57 32.38
Total 19 3620.07 191.00

" = sl Aaanuendnd s

" = fipmnuuenenamiluszauprantiuly16M0.01

GRAND MEAN = 33.19

cv = 17.15%

LSD .05

LSD .01 = 12.29

8.77
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. 2 ,
ASISNARUINTAL37 wamUsuatuaUas(micro-conidia) 94148377 Fusarium
oxysporum f.sp. lycopersici  ( lsmiiparsenzidemA)N
[RENUUEMAT PDA RANS4RRSAN Chastomium elatum T-
47 Tael4daviazant EtoAc
AMNENTW(ppm) R1 R2 R3 R4 Total  Average
0 13.50 18.00 10.50 18.00 60.C0 15.00
10 2.50 1.50 2.00 1.00 7.00 1.75
50 6.50 7.50 5.50 6.02 25.52 6.38
100 10.00 8.50 9.00 7.50 35.00 8.75
500 13.50 16.50 10.00 12.50 52.50 13.13
ATIUVIARYANT138 LAAIHANITILATIZT AT NS s R ua udtlaf (micro-
conidia)284 L%’r)ﬁ"l Fusarium oxysporum f.sp. lycopersici
o a o X o w
(sAiisnradus@amAMatIUNe s PDA NNaNgNsana
AN Chaetomium elatum T-47 e ldsaniazaneEtoAc
Source df SS MS F F.05 F.01
Block 3 22.80 7.60 1.08™ 3.49 5.95
Treatment 4 450.02 112.51 29.31° 3.26 5.41
Ex.Error 12 46.06 3.84
Total 19 518.88 27.31

"™ = hifiruusnsndlunati
" = fipuensaiuelusesunrandiuly1A¥0.01
GRAND MEAN = 9.00

Ccv = 2177 %
LSD .05 = 3.02
LSD .01 = 4.23
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ATIMANUINN 139

140

L4 -3 - : = = ] 5
uamiefiausnisfiudanisissiAuinraslalaiizesaes

. .. < -
Fusarium oxysporum f.sp. lycopersici (lsmutenteqnziie

4.2 d . )
1WA) MRLAUUBMIS PDA Mg178nR’nn  Chaetomium

elatum T-47 Taeldfavnazaie EtoAc

sepuANENduppm) R1 R2 R3 R4 Total  Average
10 0.63 0.5¢ 0.62 0.57 2.41 0.60
50 0.35 0.33 1.63 0.37 268 0.67
100 0.26 0.22 0.94 0.43 1.85 0.46
500 0.31 0.27 0.83 0.28 1.69 .42
ATSIMARUINTI140 LERINANISI AT AN s e s e fimusnsdiud
n'ﬁ‘ﬁ?ru@u'[n'nmtﬂ'[ﬁﬁﬁméﬂﬂ Fusarium oxysporum
f.sp. lycopersici (Tsmﬁ'mmmu:ﬁamﬁ)ﬁLéﬂqnuﬂﬁnﬂs
PDA P@1s67R91N Chaetomium elaturn T-47 lae48amin
8zANt EtoAC
Source df SS MS F F.05 F.01
Block 3 1.16 0.39 564"  3.86 6.99
Treatment 3 0.16 0.05 079  3.86 6.99
Ex. Error 9 0.62 0.07
Total 15 1.85 0.13

"™ = Liflarsusnsnelun1sans

- . o o "
= ﬁﬂ’l ™ umnmdnu'lu?::ﬁn AN Lﬂu‘lﬂlﬁﬂo.()']

GRAND MEAN =0 .54

Cv = 48.64%

LSD .05 =042
LSD .01 =0.80
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al - - & . 4.
A1SISNABRUINT141 wamdtUesiauRnirdudasuuate s (macro-conidia)
=1 . .
%894%95" Fusarium oxysporum fsp. lycopersici (lgn
o d X d o
mm'ﬂmu:ﬁﬂl.‘wm FRLLUAMT PDA N&3ARTRRNN

Chaetomium eiatum T-47 lowldAmnazans EtoAc

ANTNTU(ppm) R1 R2 R3 R4 Total Average
10 0.80 0.77 0.68 Q.79 3.04 0.76

50 0.42 0.53 0.44 0.25 1.64 0.41

100 0.38 0.45 D12 0.13 1.08 0.27
500 0.13 0.38 0.03 0.13 0.67 0.17
ANTRMARUINT 142 uEpEENFAmz ARl feudnnsduf o

0o .1 S
aUaf(macro-conidia) 94td251 Fusarium oxysporum f.sp.
.~ = & o
lycopersici (Ispmaasnziiaind) Rigaauue s PDA #i

NANANTANAANN Chaetomium elatum T-47 aald@iand

feaeiEtoAC
Source df SS MS F F.05 F.01
Block 3 0.12 0.04 469™ 3.86 6.99
Treatment 3 0.80 0.27 3034 3.86 6.99
Ex.Error 9 0.08 0.01
Total 15 1.01 0.07

" = hailpuusnsnalunneadia
" = faouuansinaidlusziuasudhllAH0.01
GRAND MEAN = 0 .40

cv = 2337 %

LSD .05 =0.15

LSD .01 0.22
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AISISMARUANT 143 usmaefirudnisfufulinnaya(micro-conidia) 184
L%’aﬂ Fusarium oxysporum f.sp. lycopersici (13A Lﬁm‘nm
Nziaanm) fAsauuams fiansafinann
Chaetomium elatum T-47 Taal¥émnazane EtoAc
AHIENTU(ppm)  R1 R2 R3 R4 Total Average
10 0.81 0.92 0.81 0.94 348 0.87
50 0.52 0.58 0.48 0.67 2.25 0.56
100 0.26 0.53 0.14 0.58 1.51 0.38
500 0.00 0.08 0.05 0.31 0.44 0.09
AT RMARUINT 144 LEAINANTTALATIET AL o a FiaudnnsEud
UFuamuaded (micro-conidia) e l.%'a §v Fusarium
oxysporum f.sp. lycopersici (T?ﬁtﬁm'n‘am:ﬁﬂmﬂ) ﬁéﬂq
L8NS PDA TIHANESATARIN Chastomium elatum T-
47 lag'\4savinazans EtoAc
Source df S8 MS F.05 F.01
Block 3 0.17 0.06 8.82"™ 3.86 6.99
Treatment 3 1.23 0.41 64.04 3.86 6.99
Ex.Error 9 0.06 0.01
Total 15 1.45 0.10

" = Lilanuuanstalunieats

il ] v o lml
= famuwsnsneiulussiuanantuly1$%0.01

GRAND MEAN =0 .48

Cv = 16.64%

LSD .05
LSD .01

=0.13
=0.18
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ANTIMARUINT145 wamanasiadgyiivuingeslnlafines \3as9 Fusarium
oxysporum f.sp. lycopersici (Ti‘ﬂ Lﬁm‘n'mu:ﬁ'ﬂm A) 'ﬁLé’m
LuRW1T PDA ARANSNSSARAN Chaetomium elatum T-47
{aeldnazana MeoH
ANdingu (ppm) R1 R2 R3 R4 Total Average
0 5.40 5.40 5.40 5.40 21.80 5.40
10 5.30 5.35 5.10 5.05 20.80 5.20
50 4.50 4.45 4.30 4.55 17.80 4.45
100 4,00 4,10 4.05 3.90 16.05 4,01
500 230 240 245 225 940 2.35
ASISNARUINT146 Laminan1filAsIziaruwlslsaueasntsiatquiRuine sy
Tlafinasdam Fusanum oxysporum 1.sp. lycopersici (1sA
{FereuziFeme) ABLEINT PDA Tinsuss8maTn
Chaetomium elatum T-47 Tae 14@anazane MeoH
Source df SS MS F F.05 F.01
Block 3 0.03 0.01 1.22" 3.49 5.95
Treatment 4 23.70 5.92 632.12 3.26 5.41
Ex.Error 12 0.1 0.01
Total 19 23.85 1.26

" = L Anausananslunaats

-

GRAND MEAN =
Cv

LSD .05
LSD .01

I

1

1l

4.28
2.26%
0.15
0.21

[} o or 4
= Hanuusansnaiuluszsuaanduhiléno.o
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MTINMIARUANTI4T wa T nudlas(macro-conidia) 20913951 Fusarium
oxysporum f.sp. lycopersici (IzAEI8IMzITRINA) AR
yuBAMNT PDA R&94fimsnn Chaetomium elatum T-47 1ngl
4fannazant MeOH

AnHERdu(ppm) R1 R2 R3 R4 Total Average

0 62.00 60.00 55.50 45,00 222.50 55.63

10 58.50 50.00 50.50 55.00 214,00 53.50

50 40.00 42.00 45,50 40.50 168.00 42.00

100 32.00 30.50 2B.25 25.00 115.75 28.94

500 10.50 8.35 5.55 6.25 30.65 7.66

ANTRINANUINTI48 LERINANTTIATIZHA N w T s uSutuat e F(macro-

= & J L
conidia)®e18s1 Fusarium oxysporum f.sp. lycopersici
A = db al -
(I?ﬁl“ﬂ'l'ﬂﬂqu:l'ﬂﬂlﬂﬂ) ﬁlﬂﬂﬁﬂuﬂqﬂqﬁ' PDA MHANKTANM
31N Chaetomium elatum T-47 lagliAaMnaza18 MeOH

Source df SS MS F F.05 F.01

Block 3 100.83 33.61 999 3.49 5.95

Treatment 4 6273.3¢ 1568.35 103.62" 3.26 5.41

Ex.Ermor 12 181.63 15.14

Total 19 6555.86 345.05

"™ = laifiAnuusnar lumaanR

e 3 o o pe‘
= fanruwsnenaieiusssuanuduld1A710.01

GRAND MEAN = 37.55

cv = 10.36%
LSD .05 = 5.99
LSD .01 = 8.40
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uaadUF Nt aUa s (micro-conidia) 1918 Fusarium
L. P2 - o A
oxysporum f.sp. lycopersici (Iraiienasanzi@ang) Alae
o o ,
UUBIUIT PDA NE1947R_N Chaetomium elatum T-47 1ag

EFavinazane MeOH

ANTNLTNTY (ppm)

R1 R2 R3 R4 Total Average

0 2555 3250 2550 30.00 113.55 28.39
10 2050 1850 1850 16,50 74.00 18.50
50 1550 1250 1325 1250 53.75 13.44
100 5.50 7.50 7.00 8.00 28.00 7.00
500 2.50 2.00 1.50 1.00 7.00 1.75
ATTRMANUINH150 uapInan1sIATIzAI NLl ssaulF N e f(micro-
conidia) %94 L%ﬂﬂ Fusarium oxysporum f.sp. lycopersici
('I:rmﬁm-nmu:ﬁamﬁ) FRpaueTInT PDA Rinaugnsaris
aqn Chaetomnium elatum T-47 Teeldivinazane MeOH
Source df sS MS F F.05 F.01
Block 3 5.57 1.86 0.45™ 349 595
Treatment 4 1705.83 426.46 104.16" 326 541
Ex.Error 12 49.13 4.09
Total 19 1760.53 92.66

™ = Ll Anuuansngluneats

hid ] os [ a’
= fponuuanpaiilusssuanniulylé9o.01

GRAND MEAN = 13.81
cv = 14.65%
3.12
4.37

LSD .05
LSD .01

n
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P~ [y L8 - '.’- o - [ d?
ANTIMANUINN151 ugmlafirusntrdutianmaisigiivinredialaiizesitan
Fusarium oxysporum f.sp. lycopersici (Ao 1e9Nzide

Jd & o o :
WA) MBENLUAIMNE PDA fidnsarimain  Chaetomium

elatumn T-47 Tneld@an1azaraMeoH

rauAHEREU(ppm) R1 R2 R3 R4 Total Average

10 1.88 0.93 5.56 6.48 14.85 3.71

50 16.98 17.59 2037 1574 70.68 17.87

100 2642 2407 025 27.78 7852 19.63

500 58.49 5556 2463 5833 197.01 48.25
ANTINTIARUANT152 UaR Lﬂﬂﬁ-nuﬁms‘il'uz:fan'wm?ry FuTnredalatizeades

o

Fusarium oxysporum f.sp. lycopersici (Tmmmmmu:t%
& o o .

WA) AREIUNBMNT PDA M@138NR_N Chaetornium

elatumn T-47 Yae \ A Mnaza18 MeoH

Source agf SS MS F F.05 F.01
Block 3 531.90 177.30 1.94™  3.86 6.99
Treatment 3 4400.86 1466.95 16.03°  3.86 6.99
Ex.Eror 9 823.38 91.49

Total 15 5756.14 383.74

" = Liflpouansnluneatin

" = frmuansnaiuilussAuannsudviu g1
GRAND MEAN = 22.57

cv = 4239 %

LSD. 05 =15.20

LSD. ™ =21.98
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uarsilefigusRnsgudalfunoaras{macro-conidia) 784

& . - o
11891 Fusarium oxysporum f.sp. lycopersici (sAananas

- d X
UTLEBLNA) NIRENUURING

PDA

= o
NATRNAIN

Chaetomium elatum T-47 laeilifan1asa 8MeOH

AMuENTu(ppm) R1 RZ R3 R4 Total  Average

10 0.06 0.17 008 022 054 0.14

50 0.35 03¢ 018 010 093 0.23

100 0.48 0.49 048 044 190 0.48

500 0.83 0.86 090 0.86 345 0.86
ANTIMARUANTI154 uamsansAAsEiAaLLs e fiwsnnstuda

&
ﬂﬂai;(macro-conidia) PRITRF Fusarium oxysporum f.sp.

J J4% d
lycopersici (IsAlRtq19NzIT9InA) ARENLNAIMTS PDA

NANRITANMIIN  Chaetomium eletum T-47 laslddann

aza18 MeOH

Source df SS MS F F.05 F.01
Block 3 0.01 0.00 0.32" 3.86 6.99
Treatment 3 1.26 0.42 70.97 3.86 6.99
Ex.Error 9 0.05 0.01
Total 15 1.32 0.09

™ = LifiAguuansneunneats

- ] o o A
= fianuuansreiulusssuaNiiuly#M0.01

GRAND MEAN =0 .43

cv
LSD .05
LSD .01

=18.05%

012

0.18
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ANTIRMARUINTI155 LLMNtﬂﬂﬁ‘nuﬁm?El"ué'xuﬁ‘u’lﬂéﬂﬂ‘ﬂ‘f(micro-conidia) 189
{Fas Fusanium oxysporum f.sp. lycopersici (saianan
urideind) AReuueaws  PDA  Mansadaann
Chaetornium elatum T-47 \ael¥sinvinazas MeOH

AMNTNTU(ppm) R1 R2 R3 R4 Total Average
10 0.20 0.43 0.27 045  1.35 0.34
50 0.39 D.62 0.48 0.58 2.07 0.52
100 0.78 Q.77 0.73 0.73 3.01 0.75
500 0.80 0.94 0.94 0.97 3.75 0.94

al
ANTMARUINNISE

1
LamdNanIsaLAs s At nLstsaunle flausnisdutadsuan

- E1
d1a5(micro-conidia)19419951 Fusarium  oxysporum  f.sp.

=, <l o & o
ivcopersici (saitenaesnzi@ams) Miaeauuaws PDA Ainau

ATANANIN Chaetomium elatum T-47 lealdiFaniazany MeOH

Source df SS MS F F.05 F.01
Block 3 0.04 0.01 3.36" 3.86 6.99
Treatment 3 0.83 0.28 64.92 3.86 6.99
Ex.Error 9 0.04 0.00
Total 15 0.91 0.06

™ = laifiAnuusnsne lunain

bt 1 [ o AJ
= fagruuansranulusssuatadulyéh0.01

GRAND MEAN
Cv

LSD .05

LSD .01

1

0.64
10.26 %
0.10
0.15
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PITWAMARUAINAIS?  uasenisuFaudEuAugerasiuzidem Aif treat o
qRuvidsasute 4 1ila 1§un Chastomium  cochlioides CT-
2004 , Chaetomella sp. TB-47 , Chaetormium cochlioides VT-
2004 usz Chaetomium elatum T-47
Treatment ATTNGITRIFUN TR INA(LIURALIAT)
R1 R2 R3 R4 Total Average
Control 544 442 504 432 18.22 4.81

Chaetomium cochiioides CT-2004 984 858 V.34 8.38 3414 8.54

Chaetomella sp. TB-47

6.54 672 584 6.88 2508 6.50

Chaetomiumn cochiioides VT-2004 740 7.42 868 7.90 3140 7.85

Chaetomium elatum T-47

6.20 564 570 522 22,76 5.69

-
ANTHNMANUINNISE

wamransAmsirnuulslsunis Baufinuaugeaedsi
GJ P L] :’f - ] .

uziiamAnireatflaqRuvTasas1uRe 4 1in 1Hun Chaetomium

cochlivides CT-2004 , Chaetomella sp. TB-47 , Chaetomium

cochlioides VT-2004 a2 Chaetornium elaturm T-47

Source df SS MS F F.05 F.01
Block 3 1.12 0.37 0.88" 3.49 5.95
Treatment 4 37.36 9.34 22.00 3.26 5.41
Ex.Emor 12 5.07 0.42
Total 19 43.55 2.29

™ = siiipnnuuansane lunnea i

i ' o or A
= fpuuananaduluszauanuilvlléio.01

GRAND MEAN = 6.68

Ccv = 8.74%
LSD .05 = 1.00
LSD .01 = 1.40
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MIINMARuanA159  wamnisuRrufouraeonntesunzdama treat
FanqAwyiddsiasinuie 4 13in dun Ch.cochlioides CT-2004
Chaetomella sp. TB-47 , Ch.cochlioides VT-2004 uaz Ch.
slaturn T-47 Refundrauzidend Adeanmguiainidan
Fusarium oxysporum f.sp.lycopersici
Treatment AILENATINTRSSUNZ AN A(TURLIAT)
R1 R2 R3 R4 Total Average
Control 118 160 148 1.04 530 1.33
Chaetomium cochiioides CT-2004  3.34 275 276 3.16 12.01  3.00
Chaetomella sp. TB-47 238 228 184 1.80 8.30 2.08
Chaetomium cochlioides VT-2004 1.94 252 224 312 9.78 2.45
Chaetomium elatum T-47 212 190 1566 268 8.26 2.07

AITNMANUINTATE0  udnsHan s IAssTARaulslsaun s e fisuacnuensn
posfunzTaINAT treat HruqBuvitsasume 4 1ia 1Hun
Ch.cochlioides CT-2004 , Chaetomella sp. TB-47 , Ch.
cochiioides VT-2004 Uaz Ch. elatum T-47 ABAUNA1HIATDINA ﬁ
:‘J‘L-i‘?ammqmmn L‘iﬁﬁ"l Fusarium oxysporum f.sp.lycopersici

Source df SS MS F F.05 F.01

Block 3 0.37 0.13 0.84" 3.49 5.95

Treatment 4 6.03 1.51 10.19 3.26 5.41

Ex.Error 12 1.78 0.15

Total 19 8.18 0.43

™ = Lsiflponuuansnelun et

- ] o o ua:’
= Hauuangnaiuluseiu Aoy 16910.01

GRAND MEAN = 2,18

Cv =17.61 %

LSD .05 =0.59
LSD .01 = 0.83
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o ¥ . o o
ATIATARUINAI61  udssnsuleuifisuiiwinaasesfunzi@amad treat fonqa

unTsesiaune 4 1iia L&un Ch .cochlivides CT-2004

Chaetomella sp. TB-47 , Ch . cochlioides VT-2004 Uas Ch .

) « A lg
elatum T-47 FARUNRINSITDINA ﬂi’ﬁammammn L1841

Fusarium oxysporum f.sp.lycopersici

Treatment imingsrasfusziFemea( ni)

R1 R2 R3 R4 Total Average
Control 011 006 012 0.08 0.37 0.09
Chaetomium cochlioides CT-2004 040 0.30 040 045 1.55 0.39
Chaetomella sp. TB-47 019 020 0.17 0.21 0.77 0.19
Chaetomnium cochlioides VT-2004  0.30 033 024 0.20 1.07 0.27
Chaetomiumn elatum T-47 0.16 - 015 0.15 018 0.65 0.16

d - : -
ATINARNUINTIIEZ  UARSHANTTIATIZWAIN uﬂsﬂs‘qummﬁﬂu WisLAMINan184

A s ) 5 = ]
FunziGainah treat KapqRuvidaasiune 4 9da Aur ch.

cochlioides CT-2004 , Chaetomella sp. TB-47 , Ch. cochlicides

[ = dd
VT-2004 UAT Ch. elatum T-47 BRSUNANEITRINA mm%mmuq

H1RN L%ﬂ?’] Fusarium oxysporum f.sp.lycopersici

Source df SS MS F F.05 F.01
Block 3 0.00 0.00 027" 349 5.95
Treatment 4 0.20 0.05 2462 3.6 5.41
Ex.Error 12 0.02 0.00
Total 19 0.23 0.01

™ = LifiAsusnsina lunea
GRAND MEAN = 0.22
cv = 2057 %
LSD .05 = 6.99
LSD .01 =0.80

i [ A [ 4 Ea
= fanuuansnaiilusesduaanutiuly16%0.01
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g o AJ =3 L3
ANSI9NTANUINT163 wamn e WeiminarTadsn? treat SaeqRuvTd
Aefune 4 9l léun Ch.  cochlioides CT-2004
Chaetomelia sp. TB-47 , Ch.cochlioides VT-2004 uax Ch.
. 4 da & 3
elatum T-47 ARAUNANZITANA NUITRAUANTAN (M

Fusarium oxysporum f.sp.ycopersici

Treatment dminsnaasfuszidamA(nsy)
R1 R2 R3 R4 Total Average
Control 001 001 002 0.M 0.05 0.01

Chaetomium cochlioides CT-2004 006 0.09 0.08 0.10 0.33 0.08
Chaetomella sp. TB-47 0.08 0.09 007 0.09 0.33 0.08
Chaetomium cochlioides VT-2004  0.06 0.08 0.07 0.05 0.26 0.07
Chaetomium elatum T-47 0.04 004 0.04 0.05 0.17 0.04

FITISIIANUANTII6S  uameHAMISIATISTRNussunsuBuAs LA NN
TesFuaz T enAT treat fnegRuvITRes 4 9iia Tun
Chaetomium cochlicides CT-2004 , Chaetomella sp. TB-47 ,
Chaetomium cochlioides VT-2004 uaz Chaetomium elatum T-
47 Aadiunduzi@aimna ﬁﬁi’ﬁammqmmn 13831 Fusarium

oxysporum f.sp.lycopersici

Source af SS MS F F.05 F.01
Block 3 0.0004 0.0001 1.22" 3.49 5.95
Treatment 4 0.0142 0.0036 30.91 3.26 5.41
Ex.Error 12 0.0014 0.0001
Total 19 0.02 0.0008
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GRAND MEAN = 5.70
Ccv = 18.81%
LSD .05 = 1.65
LSD .01 = 2.32





