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Abstract

Title : Stalk rot diseases of com caused by Fusarium

sp., Sclerotium sp.and Pythium sp.and controls.

By : Mr. Yotspong Padpai

Degree : Bachelor of Science (Agriculture)

Major . : Pest Management Technology

Chairman, Advisor i %‘/ .........................
(Chavala Buranasiri)

The reseach finding demonstrates that stalk rot diseases of com coused by three isolates
of soil-bormme Pathodenic fungi, Fusarium sp., Sclerotium sp. and Pythium sp. Showed that
Sclerotium sp. was the most disease incidence (80%) and when sown in infected soil of
Pythium sp.whereas low incidence (72%).

Fungitoxicity of three chemicals against mycelial growth of Sclerofium sp., Pythium sp.
and Fusarium sp. were also conduced via poisoned food technique in laboratory. Results revcaled
that benomyl was the best chemical for inhibiting mycelial growth (82%) as well as Carbendazim
was active lowert (50%).

Besides, investigation on biological control activities of Trichoderma sp. both in
laboratory and greenhouse by coating seed with spores of Frichoderma sp. then sown in artificial
infested soil. It was found that Trichoderma sp., played some rolrs with Sclerotium sp. and
Fusarium sp. as so- called biostatic (Antibiosis) and then active against with Pythium sp. as
so-called biocidal. In greenhouse found that Trichoderma sp. active against three isolates pathogen

were as 82, 82, 64%., respectively.
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2539) 4 Inanluiwiliguamisemisgs 1z Tenidesienie Aendsu Imiiuuay
L] o 1 U 3 Q' 1 o d
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drglutszmelneg 18un Simdagas myouys guns Foslna e gassil uassedn
wazawyS (gndanwal, 2537)
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7519 pH Fravuizavde 5.5-8.0 UsinanheluTidindr 200 iadmesdell arwduwe
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[ [] ¥
szanadluilszsrluundalgndning uazlinawd iy fie Tsailiva (wil) Ananades
i Y
AUNE Fusarium spp. 40T Pythium spp. 13A01A8AY (damping-off) MAAINFRI 101Me
¥ 4
Sclerotium spp. (Kluwer et. al 1994) agwudufesmiamusdadsamisaliniummg
. 4 .
s RyyHad U nuINNIY TAeNUI 15931 Fusarium oxysporum ansadivihaledy
© b4
sy i ldidaens syndrome 1azi%¥e F. solani, F. oxysporum, Pythium ultimumn UaY
] b4
Rhizoctonia solani ¥i11¥#na 15 1aeAUv8967 15931 F. oxysporum 1 1tna Isa (wil) Tu
BN (Ben-nephet, n., Shtienber, D. 1997; Kluwer et. al. 1992)
o d /s Q Qs d' 1 1] v ) ‘é
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< Y oA ad ,,3
landiy wuuTassusaz Tnuan taz uuIMRALFIT lunsaruguuazmsldiems
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et. al,, 1993) @15 Calixin lI0% Vitavax, Captan, PCNB,(fgnazol, quintozene l1a¥ TPTA filse
ﬁw%mwé’fug\amm?mwz’f'uiﬂuazﬂ?mmmsa%'mfm Sclerotium Y8U§031 S. rolfsii
(Jiang et. al, 1994; Goulart et al, 1994; Dugba et al, 1996) ua:wuhms“l%’msmﬁ
Chitsan 78831 01%  awsadszduilsadtsavedhounztn nafifnnnides
Jusarium oxysporum WQE Ferticillium spp. uazTsn swnt ill’zlsﬁgllTJTWﬂﬁlﬁﬂinﬂl“Byﬂi 1
Sphacelotheca relliana (Jiang et. al.,, 1994) uenRNiFNIIEITIAT Metalaxyl i3 fuAaW
Wudu 0.16 2g/ml. annsanugusandmiiuvediuiifadeaung Pytium ultimun
var Sporangiiferum tnzdiszavamudy 2.06 2g/ml. aunsanIgulsandniniuves
o3 P. aphanidermatum 1AHANINAI1 85% ( Brantner, J.R.: Windels, C.E. 1998) 1agwui
A5 19a151A8 Captan 524U Metalaxyl ansadudansaadesweniadiTna Aaon
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uaznud1n15 19 thiabendazole miéTugﬂsﬁlmm’l'nTwﬂ (Reis, A.C. et. al., 1995; Ward
JMJet. al, 1997) UA¥WUIINIT thiram U8 Captan mmm5n§amm?mmn§as1
Fusarium sp. vuinda lussezmia’ld 2% uazszecdundld 96% uaziinnmenndaesin
#1011 INAABUTIUIREY (Control) (Paul M.C., and Mishra, R.R., 1994)

duEAsIns el melHides Trichoderma spp. U0z Penicillium sp. Tugala
Vefnanmunindniensindenas sdnlusasdin 1525 Tasbmin Tagwa
souq Taudunzifemaaunsnannisiialsaninedu veuses Sclerotium rolfsii 1ANA
A31 63 % (Chirad, et. al., 1992) tazwirilins1$i¥es1 Chetonium cuprenm 1UNIAILAY
TsiftsmsiSome AAaoI0Ee F. oxysporum f. sp. lycopersici 19 28 % (IAHY 2535:
2536) !mSW‘U’J"ll%ﬂi 1 Trichoderma harzi, Penicillium !Lﬁzl%ﬂ!mﬂﬁﬁﬂ Pseudomonas
fluorescens, Bacillus sp. I\ Streptonryces sp. mmsamuqnismﬁmaﬁummﬁwﬁnﬁﬂmn
031 Rhizoctonia sotani Taglinadniinisagaiudeduaisialinan Carboxin (Vitavax 75
WP) (352131102 U3 5139, 2530) HazWU1NN15 14 Chitonolytic bacterial 2 a1oWUT Iagn1s
ﬂ’JUﬂMTSﬂLﬁU’J‘U@le\Tﬂ’ﬂﬁlﬁﬂ%]ﬂlé’e}ﬂ F. oxysporum Tagldlusasidau 1:1 wse 4:1
dianfSoudouiy Control (Singh, P.P.et. al., 1999)

Lo er. al., 1997 WU318851 T. harizanum strain 129522 awnsanIugulsasnm
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Bl-CULTURE TEST

Trichoderma’ spp. 3 &

o
)

S\
ium spp.

Trichoderma spp. vs Pyth

" o X A
NN 5 HTAINEUZVDINIAIUNUYD Pythium sp. VOAUYDIN Trichoderma sp.
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9 o g .
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9 v
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Trichoderma sp.
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BI- CULTURE TEST
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Trichoderma spp. vs Scleratium Spp.
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BI- CULTURE TEST

Trichoderma spp. vs Fusarium spp.
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Trichoderma sp.
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Copperoxy chioride Pszauanmdudu 500 ppm.(T ), %851 Pythium sp. RONUUDINTS
4
+ i b4
PDA Waufiu Copperoxy chioride Aszauaudutu 100 ppm.(T ), %031 Pythium sp.
3 .
& w R S v & &
@aelue1M1s PDA WaufL Copperoxy chioride NTCAUANMYNUY 50 ppm.(T ), 1¥BTUAHY
lueM1s PDA Waufy Copperoxy chioride N5ZAUAMITNLU O ppm.(T ), MIAVL.TS,
1

v 0 4
3.37,4.97, 5.32 U0y 5.5 (FUANATAWEEY (A15199 3 Mwil 10) AMFUFe3 Pyrhium sp.
] 14 14
iie@esluemns PDA wauifuasosiumbaibes Carbendazimwuiudurgudnatsln
g ) ¥ .
Tafiuea4031 Pythium sp.  1118108841U81113 PDA HaNAU Carbendazim N3eAUAMTY

fu 5000 ppm.(T ) TaTaillinsedy lddeonigaminiy 4.57 wudAmas Taslinamuandis
6

0 A & ¢ w Q' as 4' = =~ [ P d’l N dy
’E)EJNﬂJuﬂﬂ1ﬂfgtl~1ﬂNﬁﬂmllﬂ!ﬂiﬂm‘ﬂfmﬂ‘u control IDIQINARIYDI Pythitm sp. weelu

81113 PDA Naul Carbendazim #AseAuamududiu 1000 ppm. (T ), 195037 Pythium sp.
s
id ] . ¥
1de91ue1M13 PDA WUy Carbendazim A5zAUAMMANTY 500 ppm.(T ), 15051 Pythium
4
e o N Y ) &
sp. 1889UUDIMNT PDA WA Carbendazim NszAUAMINIY 100 ppm.(T ), o351
3,

dy s d P as Y 9y dﬂ

Pythium sp. 1ne41ueIM15 PDA WaNAL Carbendazim NTEAUAIMITUTY 50 ppm.(T ), 190
¥ [ -

51 Pythium sp. 18841481113 PDA Waufill Carbendazim MiszAua1midudy 0 ppm.(T ),

1

ML 5.00, 5.07. 5.50, 5.5018% 5.50URANATAWEIAY (A15199 3 HINA 10)
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! o o L L. &
M 8 l!ﬂﬂ&ﬂ]?'nﬂﬁﬂ’ljlji‘&’ﬂﬂﬁﬂ1W’U§NﬁT§1’]0~1ﬂHﬂ10ﬁWﬂ§1 benomyl,

Copperoxychloride, Carbendazim fiszaunnudutumag lumsaiugu

X
%9391 Fusarium sp.
3 Y
a = #1503 uM19A1%931 benomyl ABI¥OIY Fusarium. sp.
o o o dy

¥V
b = gstloatui$ades 1 Copperoxychloride ABI¥D31 Fusarium sp.

9 ¥
¢ = M3tlpaumiaFes 1 Carbendazim A0IYD51 Fusarium sp.
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4 =S b o &
MNN 9 !LEWNﬂ1'5ﬂﬂﬂﬂﬂﬂiza’nﬁﬂ1Wﬂlﬂﬂﬁ]§'ﬂﬂﬂﬂuﬂ1‘ﬂﬂwﬂﬂ benomyl,

Copperoxychloride, Carbendazim N3zduanmdudumag lumaniugu
1¥931  Sclerotium sp.

¥ ¥
a = a13foaiui$a@es1 benomyl ABIY¥O31 Sclerotium sp.

¥
o w A

v &
b = anstleaiufiaEe Copperoxychloride AD1¥031 Sclerotium sp.

@ o o § 1 1
¢ = m13floanuf19a031 Carbendazim ABI¥DIY Sclerotium sp.
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H o U o L> &
MWN 10 uammmﬂﬁauﬂszﬁmnmmmmsﬂmnummwﬂﬂ benomyl,

Copperoxychloride, Carbendazim fazeuanududumaq Tumanugu

A
1%031 Pythium sp.

b 4 ¥
o = 13)paRuRIT A1 benomyl ABIFOI1 Pythium sp.

b

Il

» 3
ﬁ”liﬂi)&ﬁuﬁwﬂl%ﬂ'ﬂ Copperoxychloride ABIYDI Pythium sp.

¥ v
e — s deafuf13AIHD31 Carbendazim ABI¥DI1 Pythium sp.
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t k4 I 14
m 3191 uaauduriquinaisueslnlafi¥es) Fusarium sp. ifiedssluems PDA na
fumstlesduidades benomyl, Copperoxychloride, Carbendazim 189910

NANBY 7 U (FUAINAT)

Treatment aflosfudrsadon

benomyl Copperoxychloride Carbendazim
T, 5.52" 5.5a 558
T, 5.22a 5.12a 4.92d
T, 4.45b 3.95b 4.07¢
T, 3.20c 3.75b 2.82d
T, 2.87¢ 2.45¢ 1.50e
T, 0.87d 0.50d 0.67f
CV(%) 8.36 11.12 8.49
T, = aaunduduvesmisindl 0 ppm.
T, = anududuvesaisiail 50 ppm.
T, = amududuvesaisnil 100 ppm.
T, = anududuvesmsad 500 ppm.
T, = anududuyesaisiall 1000 ppm.
T, = anudutuvssmsiall 5000 ppm.

] ¥V H 1] o
Y = fdundenn 4 9 aundeNegimdisnysiReatumunnIne lilinnuuanais
aad o 4§ o -4
nNadANIzAUAIIEENY 95 WesiFua lavf5ouIfiy Treatment mean

$4UY Duncan's Multiple Range Test (DMRT)
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v ¥ 1 E4
m519i2 urauduiquinatvesinTati¥es Sclerotium sp. iieidosluems PDA way
8/
fuaistlesnudivadies, benomyl, Copperoxychloride, Carbendazim Ha491n

NAGBY 7 U (FUAUAT)

Treatment mstlostumiaiden
benomyl Copperoxychloride éarbendazim

T,” 5.52" 5.5 5.5
T, 5.37a 5.12ab 5.37a
T, 5.2ab 5.00abc 5.00a
T, 4.87bc 4.70abc 4.82a
T, 4.57cd 4.50bc 4.92a
T, 4.20d 4.25¢ 3.25b
CV(%) 5.43 10.45 10.04

¥ 9 IS
= A7 UTUYONAISAN O ppm. -

e

AU ureasiall 50 ppm.

N

ANudNtuveIdsall 100 ppm.

Ao
I

NN UVeIEITIAT 500 ppm.

ES

, = anududuvesmsiall 1000 ppm.

. = AINTUYBIAITIAT 5000 ppm.

~ = =
1

y/ t ci :’ U d' d' UL Qo @ P} ar :/I tey t
= AURTYVIN 4 U mmasmags’Jma'e)ﬂysmmﬂumuumm‘1uummucﬂnmN
aad [ 2 & o dd o a4 )
nuadaNsTAuAIIEBIY 95 Wesirua Tﬂﬂ!ﬂiﬂ‘ﬂm&ﬁ Treatment mean

14U Duncan's Multiple Range Test (DMRT)
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v 4 [ 1 4 :
M 31903 naaudurguinaiaveslaTadli¥es 1 Pydium sp. ilemealus1vis PDA wauny

o
151199/ ufi19A1%931 benomyl, Copperoxychloride, Carbendazim #8491

NARBY 7 U (FUAINAT)

Treatment mstlesfuiiaien
benomyl Copperoxychloride Carbendazim

T, 5.50" 5.5 5.5a

T, 542a 5.32ab 5.5a

T, 5.30ab 4.97b 5.5a

T, 5.0bc 3.37c . 5.07b

T, 4.85¢ 1.75d 5.00b
T, 4.32d 0.50e 4.57¢
CV(%) 4.02 8.79 1.67

z

Ao BN o B

wn

- 4 -

6

Y v =
= AMUYNTUYBIAIIAT 0 ppm.

Aty Il 50 ppm.

anududuvesmsall 100 ppm.

anududuvesa sl 500 ppm.

Anudutuvesansall 1000 ppm.

Il

AN uLeIMsIAl 5000 ppm.

[ 14 T v k4
Y = Aundienn 4 41 auadeiedswaidnusReatuamnuads hilianuuandis

aad a A o T4 =y ]
NNADANTTAUANNFONU 95 !ﬂﬂil‘b’uﬂ Tﬂﬂlﬂﬁ'ﬂﬂl‘nﬂ“ﬂ Treatment mean

111 Duncan's Multiple Range Test (DMRT)
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v oo o & %
manageulssiniameesmstasiumdatenlumsnivnuisaung lsnigluann

5B UNARDY

mnwan1s~vmaeawm’ﬁﬁﬂwwﬁﬂqn‘luﬁuﬂqﬂﬂqmé“;aﬂ Fusarium sp.1aziaa
ﬂmTwﬂﬂanmsﬂmnummmm benomy! (T )ouammﬂﬂmanmaamaﬂmﬂwmﬂqﬂ
Ny 82 mJaswuﬁiﬂﬂummnmnmanuamauuamﬂmmmmnmmaulsﬂnmﬂunu
control smaqmﬂaﬂuﬂgﬂﬂqm‘mﬂ Fusarium sp.numaﬂmﬂwﬂﬂqnmmmn

14 ¥
Copperoxy chioride (T ), Au1lgnAqniFes1 Fusarium sp.Aumfiad i Inangaides
4
. a d’i’ . [ Y -] ' nﬂy
Trichoderma sp. (T ), ﬂ‘uﬂ@]ﬂﬂqm‘lfﬂﬂ Fusarium sp.fl‘lJmaﬂ‘UTJTWﬂﬂqﬂtn‘iu‘ll‘lfﬂﬂ
- 8
Carbendazim (T ),uazAULgnAQRIFDT1 Fusarium sp.(T ) mM1iU70,64,50uaz 22 losisud
s ] ,

oW L w { o v a A H g
awdnu@Ewaaslumsish gdmivAulgniingni¥e Sclerotium spiiaziiadaIna

3/ 13
AQAIYBI1 Trichoderma sp. (T ), TnlefiFudmswavesndadnInadfigamiiiv 82
2

*
=y

dd o 3 1 o T A o aa A 1y = o
Wedidrua TaslanuuanasiussivsdAgydmwatalean/sounounu control 99944

£

9 o
wAeAULlgRaRnIieT Sclerotium sp. .fumdad1aInangne1aiudes1 Benomyl (T ), Au
3
§ o o v & a
gnaqnies Sclerotium sp. .fuhad1 Inangnesindas Copperoxy chioride (T),

ﬂgﬂﬂqm‘mﬂ Sclerotium sp. numawmﬂwmqnmwmm Carbendazim (T ), Autlgnagn

1‘5651 Sclerotium sp.(T ) IMA170,62,54 11220 !ﬂﬂSL‘BN@IWIMﬁ']ﬂ‘U(ﬂ&'IUﬂﬂQGIHﬂ'lSNTI 4)
mmmuﬂgﬂmqm%ﬂ Pytium sp. o l?Jﬁﬂ‘UTJIWﬂﬂqm“]f’é]i'l Trichoderma sp. (T ) 1

¢ o g 9 ad
lesiFudmssenveundadnInadiganiiny 82 nlesidud Iaslinamuandreiusdisdl
3 * 3
WediAysanendailen/Toumeuny control sasaunfsfulgnagni¥es . Pytium sp. iU

¥ k4
mdad1 InangneainFes 1 Copperoxy chioride (T ), AugnARIK¥ETT Pytisn sp. U
4
[ 1 a & X [ 4 9
412 TnARYNE13 14831 benomyl (T ), AUGNAGNIFRTT Pyrium sp. finufiadnaInangnen
3
k4 o
2 U¥931 Carbendazim (T ),MazAULGNAGITDS1 Pytium sp. .(T ) 11111174,70,62 Uaz28
5 1

wlesiFudamdidy @aaasluaisied 4)
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v ” o [] a [] k4
e uamalesiFudnissenveuniadaTnalgnluduiingruies1 Fusarium sp.,

Sclerotium sp., Pythivm sp.ﬂﬁﬁﬂijﬂ 159U

l“l%ﬂ?'l
Treatment Fusarium Sp.. Sclerotium sp. Pythium sp.
T/, 224" 20c 28d
T, 6.4b 82a © 82a
T, 82a 70b 70bc
T, 70b 62c 74bc
T, 50c 54d 62c
CV% 9.74 9.74 13.05

“T=Auilgn
T,= auﬂgﬂ+Trichoderma
T= ﬁuﬂqn+benomyl
T= f uﬂq i+ Copperoxychloride

T~ Auilgn+Carbendazim

Py

i [ S 3’ ' 1 { () o @ Y :1' v ] a 3
Y= Aundgn 5 Srauntenogs wdsausAnIiuA WY iRl and N aaan
o & o - d -
szAuAUFRU 95 nledidud TamToumen Treatment Mean 1111 Duncan's

Multiple Range Test (DMRT)



31

agluazinseinanmanes

w - s 2

VINAAAIINABINLIUYBI Trichoderma sp. Nnaiauiiatily antagonist NV
biocidal UAE biostatic Taowuiwfussiumnmihnlsilnddeifelsn Sclerotium sp. 1ay
Fusarium sp.1U8NHYUE copettition udszSummdhulsilnddede Pythium sp. TUdn¥w
parasite ﬁﬂﬁ'n“ﬁaism'ig@mwﬂwqcﬂmm?tyaﬁuiﬁnzﬁguﬁqmﬂndnﬂ;ﬂllﬁ"h o1
Trichoderma sp. inuanyuziilu biofungicides Taainwizgmautialunsas e inhibitors
substrance 1A% toxins YeEeTdiidemsausauazinmaathimslesiudiades
Tuewnaudrozgrgaanms ImandluglsunSomsFuiaTnsderasldemsfidlufiv
Aouyudlduin

ludnvesssialimeamsiinfithumageussdusnmsuide Tsaamudariu
wudmsialilungy benzimidazoles 1AUA benomyl 58 Benlate °lﬁ'wa‘lumsmnﬂm§a
Tsm“igemwﬁﬂ"lﬁ'ﬁﬁqﬂ sosnsu Idunasnlilungy Copper fungicide 18R Copper
oxychloride eraslffifuinlseaninmuesmsniilungy Systemic fungicides 1¥nalu
msmus«]uTsﬂﬁw"lﬁ'ﬁn’hmﬂﬂﬁiuntjm‘i‘uiﬂﬂmmzﬁ";ﬂsﬂﬁmflu order Mycelia Sterelia
éﬂﬂ:ﬁgw resistance Structure 11!2‘1] Sclerotium ﬁﬁsmm'hmsmﬁ‘luﬂdu Systemic
fungicides 18R Vitavax (a2 Terrachlor 3zl¥nalumsaiugulsalaa
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Y a
NI B

inwu o¥osvios. 2535, ms IgonBuHEavIN. Chaeromium cupreum lumsnugulsa
Lﬁﬂ’mﬂﬁ ueiy amaﬁ 1na ‘i)"lﬂl.alﬂ;’ﬂﬂ. Fusariun oxyspunun £.p. lucopersicz: .
TEIGUILNTE. 29(2) 13-16.

nwy adeemes. 2536 msmiuqu TsaevesuziSemefiiann Pseudomonas
solanaceurum 106%17% udw i, nsenslsade. malnmadamssagity, ang
wma Tulad msinyas, aoiuma Tulad wizsemndudmaunmsainnsedls,
APUNHINIUAS. 11 (3+4) - 73-78.

Ali, SM., B. Sharma, M.J., Ambrose, F.J. Muehibauer and W.J. Kaiser.1994. Current
status and future. Strategy in breeding pea. To improve. Resistance to biotic and
abiotic stresses. Expanding the production and use of cool season food legumes.
Proceedings of the second International Food Legume Research Conference on pea,
lentil, faba bean, Chickpea, and grasspea, Cairo, Egypt.12-116 April 1992. 540-558.

Beri — yephet,Y.,and D. Shti berg. 1997. Effects of the host,. The pathugen, the
environment and their intheractions on Fusarium wilt in carnation. Phytoparasitica.
25:3, 207-216.

Brantner,J.R. and C.C. windels. 1998. Variability in sensitivity to metalaxyl in
vitro.pathogenicity, and control of Pythiwm spp. On sugarbeet plant Disease. 82:1,
896-899.

Di Pietro, A.D,. R.M. Gut, J.P. Pachatko, F.J. Schwinn and P.A. Di .1992. Tole of
antibiotics produced by Chaetomium globosun in biocontrol of Pythium ultimum a
causl agent of damping — off. Phytopathology. 82 (2) - 131-130.

Jing T.D., R X. Ma, R.M. Qi and C.P. Zhang. 1994. Seed treatment and inhibition of
plant pathology of chitosan. Journal of Cnviroment sciences. 6:1, 112-115.

Lo, C.T., E.B. Nelson and G.E. Harman.1997. Improved biucontrol. Efficaey of
Trichidrema harzianum 1295-22 foor. Foliar phases of turf desease, by use of spary
application. Plant Disease. 81: 1132 -1138.

Paul, M.C. and R.R. Mishra.1994. Seed germination and Seedlig Vigour of maize
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(Zea mays L.) as in fluenced by different fungicedes. Crop Research Hisar. 7:3,454.
Ramsey, M.D., R.G. Brien and K.G. Pegg.1992. Fusarium oxysporum associated with
wilt and root rot of tomato in Queerisland ; races and vegetative compatibility groups.
Australian — Journal — of Experimental Agriculture. 32:5, 651-655.
Reis, R.C., E.M. Reis, S.T. Casa and C.A. Forcelini.1995. Cvadication of pathegenec
fungi in corn seeds and protection against Pythium sp. In the soil by seed treatment.
Fitopatologia Brasileiva. 20:4, 585-590.
Ward,J.M.J., M.D. Laing and D.C. Nowell.1997. Chaemical control of maize grey Leat
spot. Crop protection. 16:3, 265-271.
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' k4 1 14
m31anANuInd 1 uaaaduriguinawlalaiiveudes Fusarium sp. Wedeslusinis

}
PDA Waunua151ieafun19ai¥es1 benomyl (rUAINAT)

Treatment %°1mu°§1
1 2 3 4

T,” 5.5 5.5 5.5 5.5
T, 5.0 55 5.2 52
T, 45 45 438 4.0
T, 35 3.5 3.0 2.8
T, 3.0 3.0 3.0 2.5
T, 1.5 1.0 0.5 0.5
“T, = anududuvesaisiall 0 ppm.

N~

w

w

S B = s

Il

Il

anuuduvesEIsingd 50 ppm.
ANNINYUveIEIsIAY 100 ppm.
anududuvesansiall 500 ppm.

Aaududuesesall 1000 ppm.

= anududuvssasiail 5000 ppm.

ATIINUING 2 l!’d@NNﬁﬂ153!?]5131’?%1»1’(16&“11@»1911514ﬂ1ﬂN‘u’Jﬂﬁ 1

Source df SS MS F F .05 F.01
Treatment 5 60.154 12.031 126.455%* 2.77 425
Ex.Error 18 1.712 0.095
Total 23 61.866 2.690

Ccv = 8.36%

qeog

= Nanuuana NN adfed s lisdAys
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1 14 * 1 4
ma1enuInd 3 uaaududiguinanslaladlueddest Fusarium sp. ileideslueimis PDA

14
narufumstlesiudidades Copperoxychloride ({UAUNT)

Treatment i‘i1u1w§1
1 2 3 4

T,” 5.5 5.5 55 55

T, 5.0 55 5.5 5.0

T, 3.8 4.0 4.0 4.0

T, 4.0 4.5 35 3.0

T, 3.0 1.5 2.5 2.8

T, 0.5 0.5 0.5 0.5

“T, = anududuvesaisiall 0 ppm.

T, = anududuvesasiall 50 ppm.

T, = ANNdNGUvesIAl 100 ppm.

T, = amdnduvesasnll 500 ppm.

T, = anududuvesasiail 1000 ppm.

T, = anududuvesasiadl 5000 ppm.
MTIINUINT 4 HEAINANTT AT ILHNNADAYSIAITHMARUING 3
Source df SS MS F F .05 F.01
Treatment 5 67.982 13.596 87.484%* 277 4.25
Ex.Error 18 2.797 0.155
Total 23 70.780 3.077

cv = 11.12 %

%

UauananneaaAsdltisddges
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v . ‘z [ 9/
m31anundl 5 uaaudurguinatsIaTaflveudos1 Fusarium sp. ilfeidesTuemis PDA

¥
waufumsilesiunidades Carbendazim (i UALNT)

Treatment 5114’)1-!‘1?1

1 2 3 4
T,” 5.5 5.5 5.5 5.5
T, 5.0 52 5.0 45
T, 45 4.0 4.0 38
T, 3.0 3.0 2.8 2.5
T, 2.0 3.0 2.8 1.5
T, 0.5 1.0 0.7 0.5
“T, = anududuvesarsiail 0 ppm.
T, = A duduvesm sl 50 ppm.
T, = anududuvesmsiall 100 ppm.
T, = aaududuvesaisiall 500 ppm.
T, = anududuvesaisiall 1000 ppm.
T, = Aanududuvesaisail 5000 ppm.

MINNUINT 6 LAAIHANIINATIZHNNADAVBINT NMANUINT 5

Source df SS MS F F .05 F.01
Treatment 5 73.690 14.738 193.638** 2.77 4.25
Ex.Error 18 1.370 0.076
Total 23 75.060 3.263

cv = 8.49 %

Aok

A o

= uanuuanganeadfesgeliiediAgsa
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] ¥ ) k4
maeNunil 7 uaeadurquinanlnlafiveudfos Sclerotium sp. ileRsdluainis

8/
PDA Harufva1stlesfui19a¥os1 Benomyl (ruAmag)

Treatment ﬁ1u’m°§1
1 2 3 4

T,” 55 5.5 5.5 5.5
T, 5.5 5.5 5.5 5.5
T, 5.0 5.5 5.5 4.8
T, 45 5.0 55 4.8
T, 4.8 4.5 4.5 4.5
T, 4.0 4.0 4.0 4.0
T, = anududuvesmsail 0 ppm.

[ 5]

w

[

H A 4 A A

1l

anududuvssasinll 50 ppm.

armududuYeda1sAll 100 ppm.
anduduvesasnll 500 ppm.

At uve 1Al 1000 ppm.

= anududuvesarsiall 5000 ppm.

< a o aa 4
ﬂ'l'iNN“M’Jﬂﬁ 8 uf’fﬂﬂNﬂﬂ"li')lﬂi'l%ﬂ%']\iﬁﬂﬁ‘il@ﬁﬂﬁ’l\iﬂ'lﬂN‘Ll’Jﬂﬁ 7

Source df SS MS F F .05 F.01
Treatment 5 5.017 1.003 13.867** 2.77 4.25
Ex.Error 18 1.303 0.072
Total 23 6.320 0.275

Ccv = 543 %

aok = finnuananadfednivediiyd

<
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v F 4 [ 9/
maenuInd 9 uaaadurguinatsTaladlveudos Sclerotium sp. ileiasluems

¥ ) a
PDA waufua1stlesnufi1da¥es1 Copperoxychloride (FUAUAT)

0 e

Treatment $UIUN
1 2 3 4

T,” 5.5 55 5.5 5.5
T, 5.5 5.0 5.0 5.0
T, 2.5 5.0 5.0 45
T, 5.0 5.0 5.0 5.0
T, 45 45 45 5.0
T, 4.5 45 45 4.5
T, = anududuvesmisiall 0 ppm.

v o w 2]

- o= - ] ]

(=23

I

B

¥y 9 =
AIPVNUUYBIAITIAY 50 ppm.

aududuvesasiall 100 ppm.

aududuvesasall 500 ppm.

anududuvesasall 1000 ppm.

anududuveIEISIAY 5000 ppm.

MTNNUINT 10 HAAIHANISAATEHNNADAVBINITNIANUINT 9

Source df SS MS F F .05 F.0l1
Treatment 5 4,102 0.820 3.198* 2.77 4.25
Ex.Error 18 4618 0.257
Total 23 8.720 0.379

cv 10.45 %

tanuuananeadaedlivedinng
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' 14 T 14
mzuanuIndl 11 uraudurquinaialnlafiveuden Sclerotium sp. llemosluemis

k4
PDA naufuaisilestuidades 1 Carbendazim (I5UAILAT)

Treatment ﬁ]"1mu=§1
1 2 3 4

T,” 5.5 5.5 5.5 5.5
T, 5.5 5.5 5.0 5.5
T, 5.5 3.8 5.0 5.0
T, 5.0 5.0 5.0 5.0
T, 4.5 5.0 4.8 5.0
T, 3.0 45 3.0 2.5
T, = anmduduvesmsiall 0 ppm. \

N

w

54 A A 3 A

L=

1

anudutuvesasni 50 ppm.

AduduveImsAil 100 ppm.

anududuvesmsail 500 ppm.

AN NI UV 1000 ppm.

audiuduvesasail 5000 ppm.

MININUINT 12 HAAHANIT AT 1IN ADRVBIAITNMANUINT L1

Source df SS MS F F .05 F.01
Treatment 5 13.057 2.611 11.266** 2.77 4,25
Ex.Error 18 4.173 0.232 .
Total 23 17.230 0.749

Cv 10.04 %

ek

tnuuanannadfaedliied A



41

1 14 2 v
mssnuInd 13 uaaudurguinarsTalaiiveudiest Pythiun sp. iileiaselueims PDA

14
waufvaslesiumdaidos benomyl (FuAIAT)

Treatment ﬁ‘hmucﬁa
1 2 3 4

T,” 5.5 55 55 55
T, 5.5 5.5 52 5.5
T, 5.5 52 5.0 5.5
T, 5.0 5.0 5.0 5.0
T, 5.0 48 4.8 4.8
T 4.8 45 40 4.0

(-

T, = amdnduvesasail 0 ppm,
T, = anududuvesasnil 50 ppm.
T, = Aaunduduvesasiall 100 ppm. .
T, = armdnduvssmsiadl 500 ppm.

ANUTNTUYRIE5IAY 1000 ppm.

w

T
Y 9 =
T, = ANMUVUVUYBIATIAY 5000 ppm.

MTNNUINT 14 HAAIHANIIUATIEHNNADAUDINITNMANUINT 13

Source df SS MS F F .05 “F.01
Treatment 5 3.888 0.778 18.789%* 2.77 425
Ex.Error 18 0.745 0.041
Total 23 4.633 0.201

cv = 4.02 %

.
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s = fianuuananNaaaselieddyg

o



42

v 4 ¥ 1 4
ms1mnd 15 uaauduriguinanInlafivesudest Pyhium sp. iiiemoalue1vis PDA

b4
naufivasiiesiusida¥os1 Copperoxychloride (FUANIAT)

Treatment ﬁmauq‘s';]

1 2 3 4
T,” 5.5 5.5 55 5.5
T, 55 53 5.0 5.5
T, 53 5.0 48 48
T, 2.5 3.5 4.0 3.5
T, 2.0 2.0 L5 1.5
T, 0.5 0.5 0.5 0.5
T, = annduduvesmunil 0 ppm.
T, = anudduvesasiail 50 ppm.
T, = Anududuvesmsnil 100 ppm.
T, = amduduvesdisail 500 ppm.
T, = anuidududesmsiail 1000 ppm.
T, = anududuvesaisiall 5000 ppm.

MTNNUINT 16 LAAINANIITIIAT N NADAVYBIAT WAANUING 15

Source df SS MS F F .05 F.01
Treatment 5 86.217 17.243 175.109%* 2.77 4.25
Ex.Error 18 1.773 0.098
Total 23 87.990 3.826

Ccv = 8.79 %

ok

= tinmumandnadasdwltsd A
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v 14 [ b4
mswuInd 17 uaaudurigudnataInlafiveudos1 Pyhium sp. iiiediealuerms PDA

1
narudumsflesfuiidados Carbendazim (I¥UAIAT)

Treatment §uaudh
1 2 3 4

" 55 55 55 55
T, 55 55 55 55
T, 55 55 55 55
T, 5.0 53 5.0 5.0
T, 5.0 50 5.0 5.0
T 45 45 45 48

S0 73 4

= A

¥y )
= ANVVNUUYINATIAY 0 ppm.

anudutuvesansail 50 ppm.

Il

audNtuvesaTIAg 100 ppm.

g a
aududuyesaisiall 500 ppm,
ANt uuesaIsal 1000 ppm.

= anududuvesasiall 5000 ppm.

AITINLINT 18 HAAINANTI AT TN A DAUBINT NAIAAUINT 17

Source df SS MS F F .05 F.01
Treatment 5 2.863 0.573 76.354%* 2.77 425
Ex.Error 18 0.135 0.008
Total 23 2.998 0.130

cv = 1.67 %

Aok

</ s

= tauuandnsatasgwiivedgds
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m51nundl 19 naastlefiFudmsenvesuiadm Inafitgnluduiiagnides

Fusarium sp. niailgn 15 Yu (lefidud)

44

Treatment ﬁmam‘%
1 2 3 4 5
T,” 20 10 30 10 40
T, 60 50 70 60 80
T, 80 70 90 80 90
T, 70 60 80 60 80
T, 40 50 60 50 50
T, = Auilgn
T, = AUgn + Trichoderma
T, = ﬁuﬂgn + benomyl
T, = a‘uﬂQﬂ + Copperoxychloride
T, = ﬁuﬂqn + Carbendazim
MIFHUINT 20 HAAINANTTIAT AN ARV N RHYIAT 19
Source df SS MS F F .05 F.01
Treatment 4 10576.000  2644.000 25.423%* ¥y 4.42
Ex.Error 20 2080.000  104.000
Total 24 12656.000 527.333
cv = 17.70 %

v
w g W A

*ok uanuananneadaegNiitisdAgee
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m1aNuInd 21 naauesiFudnissenveamiadni Tnafilgnluduiingaides

Sclerotium sp. wivilgn 15 Tu (leiFud)

45

Treatment §raud
1 2 3 4 5
T, 20 10 20 20 30
T, 80 70 90 80 90
T, 60 60 80 70 80
T, 50 60 70 70 60
T, 50 50 60 60 50
T, = Auilgn
T, = AU1lgn + Trichoderma
T, = Auilgn + benomyl
T, = ﬁuﬂgﬂ + Copperoxychloride
T, = Auilgn + Carbendazim
MTNWINT 22 HTAINan TR ISR EAYe I T INIAHLINT 21
Source df SsS MS F F .05 F.01
Treatment 4 10976.000  2744.000 42.875%* 2.87 4.42
Ex.Error 20 1280.000 64.000
Total 24 12256.000  510.667
cv = 13.89 %

sfeoke

InuuandenNaaassliied
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maNund 23 uaautlefiFudnissenveauniatnInafitlgnluduiiagaides

Pythiumsp. niéailgn 15 Yu @lefidud)
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Treatment 511&’31!‘1%1
1 2 3 4 5
T” 20 30 20 40 30
T, 80 70 90 80 90
T, 60 60 80 70 80
T, 70 70 80 70 80
T, 50 60 70 60 70
T, = Auilgn
T, = Aullgn + Trichoderma
T, = ﬁu'ﬂgﬂ + benomy]
T, = ﬁuﬂgn + Copperoxychloride.
T, = AU1/gn + Carbendazim
ﬂﬁ'NN‘H'Jﬂ‘?; 24 uamNamﬁmswﬁmmﬁﬁmmmm1ﬂwu’mﬁ 23
Source df SS MS F F .05 F.01
Treatment 4 8784.000 2196.000 32.294%* 2.87 4.42
Ex.Error 20 1360.000  68.000 '
Total 24 10144.000 422.667
Ccv = 13.05 %

ek =

= uanuana 1N sadasgsliodfaes





