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ABSTRACT

Crown rot is an important disease in ‘Kluai Khai’ banana (Musa AA group) that causes
tremendous post harvest loss of export. Fungicides have been used to control this problem;
however, using high dose induces the problem of excess chemical residue in the commodity
over the standard limit. Finding the other effective and safety methods to reduce using
fungicides is one of the best ways to solve the problem. This study was done to investigate
the safety chemicals controlling crown rot disease in ‘Kluai Khai’ banana in order to replace
or reduce using fungicides. First, we tried to determine the most effective safety chemical in
controlling the disease after inoculation of pathogen on banana crow in comparison with
general used fungicides, 250 ppm prochloraz, carbendazim, and azoxystrobin. The safety
chemicals included 500 ppm potassium sorbate, 100 ppm oxalic acid, and 0.3% cinnamon oil.
The result showed that 0.3% cinnamon oil could inhibit the growth of Fusarium oxysporum,
pathogen of crown rot, at 17.6% but it brought about peel browning. So, this method is not
suitable to be used further. For the second time, we changed to compare 250 ppm prochloraz

and carbendazim with 500 ppm potassium sorbate, 100 ppm oxalic acid, 250 ppm salicylic
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acid, and 0.5 ppm ozone water. We found that the fungicides were still the most effective in
controlling crown rot while among the safety chemicals, they were not different and no one
showed good enough effectiveness. It may be because of low disease development in that
time of experiment so it is hard to see the effectiveness of each treatment. Therefore, we did
experiments further by keeping all the treatments and added one more treatment, 0.5 ppm
ozone water plus 125 ppm prochloraz (8 treatments in total; water was used as control). We
did both in vitro by poisoned food technique and in vivo by inoculating pathogens on banana
crown before applying treatments. The results revealed 250 ppm prochloraz and 0.5 ppm
ozone water plus 125 ppm prochloraz were the most effective treatments to control crown
rot caused by both pathogens Fusarium oxysporum and Lasiodiplodia theobromae. For in
vitro, the mycelium growth inhibition of both treatments for both pathogens was 100%. For in
vivo, % inhibition was > 90% for F. oxysporum and 38-52% for L. theobromae. Then, all
treatments were considered for the effectiveness of disease control after cold storage at 14 C
following the export practice. The banana was treated with the treatments before storage and
they were investigated for % disease development and % inhibition after 2, 4, and 6 week.
The results showed that the longer time of storage and at ripening stage the disease were
more develop. 250 ppm prochloraz and carbendazim could control the disease effectively.
Moreover, 0.5 ppm ozone water plus 125 ppm prochloraz had high effectiveness as same as
those two fungicide treatments, following by 0.5 ppm ozone water. Besides, the results of
chemical residue in the ripe fruit after 2 week storage found that chemical was high in peel
and very low in flesh which did not exceed the Maximum Residue Limits (MRL) in all fungicide
related treatments. Therefore, the best treatment which has high effectiveness in control
crown rot disease in ‘Kluai Khai’ banana and reduced using fungicide by a half dose was dipping
the fruit in 0.5 ppm ozone water plus 125 ppm prochloraz for 15 min before cold storage for

export.
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fiesviinifedfia £ oxysporum Wesanvaztuansakenieannaslilaiiesiafey #anis
| asl i = o & & v a & J & =
naaes nud NTINIsuan el lesiulesmunlinalunisaiuaunsiine s miLasiosi
v ! ad 1 [y ad = = = ¢ = s
HalARndINTsuIsINasUaendie warnIsuTsAIuAN (1N5199 1.1 uag awil 1.1) nefiiuesigudnis
AnlsaNvand 5.22 - 17.50% wWesidudnisduganisiiinlsn 72.12 - 91.68% Tuvaziinssuisaiuny
finsiinlsafivand 62.78% dwmsunisquarsUasnsds ndunuindiesidudnisiinlsaidand L
wane1aiunssudsaIuan tnelunguil wudn n1sduiduveusemgausema 0.3% LiKaanagn
fiosdudniaiinlsnfidand 60.56% uazilesidudnisdudenisifinlsn 17.11% Tuvaugiilnuvaiden
gosiunuaznIneenyanlianuisaduginsiialsalailemeuiunssuitauan @aenadesiu Kyu
Kyu Win (2007) wuinnmsldansainauiwema 5 ¢/L a@unsndudinisiasguaaie Fusarium sp. Uy
& & L4 a ) 0 v val A f = & a
g sidsadelalagauysal wazaiuaunsiinlsativiilundieveuneadled Gesigudnisiinlse
Wied 25% nduAusnwn 13 °C u 7 dai laglinunaidesonunimna  wsegalsionu Tunis
naaoslinudmandiefiquiidurenszsiveoulenadiaildsududdi (peel browning) way
UszAngninluniseuaulsadsroudienn Jaddlimunzanlunsldaivaulsadaniuinlunaisly

(Wﬁwﬁ 1.1 way At 1.1)

M15N7 1.1 Usgansnimvesanslunisaiuaulsadinininiiinannisugnide £ oxysporum fouiy

asuazUNgNTRMiivis

n33Ud % Lsaundan % msdudansiialsn
Control (water) 62.78 b -
250 ppm Carbendazim 17.50 a 7212 a
250 ppm Prochloraz 522 a 91.68 a
250 ppm Azoxystrobin 1583 a 74.78 a
500 ppm Potassium sorbate 83.33 b 0.00
100 ppm Oxalic acid 78.33 b 0.00
0.3% Cinnamon oil 60.55 b 17.11b
F-test xx xx
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n35U73%5 % TSAUUTINT % ANSHULINISLAALSA

CV (%) 34.2 16.5

] a o Y Y a Y v & a Y W aa ax
ﬂ']LQaEJVlG]'nJ@I'J8@ﬂU3V|G]7Qﬂu1Uﬂ@aNUL®83ﬂULLmﬂmqﬂﬂquﬂaﬂWIﬂﬂﬂﬁ DMRT

* = UANANSA p<0.05, ** = WANANA p<0.01, ns = AN
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v > v 2
ATUNRUT AMUNUY

e el ATUNAY
AUNRS

1. Control (water)

g5 i
fnuni AU

Wl

. Aunae
ATUNES

v >
ATUNRUT

v o
ATUNAY

v o
ATUNAY

7. Cinnamon oil (0.3%)

AA 1.1 WaRINSRALIAULTIINAITUATTA9AUNTTUATUAT ULEN 14



NHaNIIAaadtuATIn 1 wud dduvenssivesuwealinadonun kg JaiinsuTy

1%
Y

nssudsneaedlnd lnednnssuisquindunaussineouamekazarsiesiuie siezdondalnsiu

a

= a ' s a o 1 & aa oy )
Feusgdnsanlusinsanlnsaaesanasasivuadunsdeldilunfeulundugusenaunisuindn
nMasImAudI9@INININ wastiiunssudsguilelou wazgunsawdledn Wesiawnndfey
Mavegeud 2 ¥8a lauA F. oxysporum way L. theobromae

N13AUANNISAABIIVUTINIIINATUGNLD F. oxysporum WU NISHALIAUUTINT
! Y o | v aa ' a = | < acg ¥
Aoudamuayliuansaiuneadia (3.44 - 21.06%) uaglidnunsiinlsaiing egrelsiniu nssudsly
ansnaiaduwildunisialsateeniinssudsamuauiniivesidusinisiinlsngean 21.06% Bnsuis
Tdarsnnudefidasiduddudenisiinlsaliuansieduy TaA1551319 51.72 - 83.64% laLileu
Y ao a = o aa ¢ 2 ¢ a
funssudsauan lnensaeeneidn 100 ppm dwwildylunismivaulsaiiian wuilesidudnisiia
TsAuutani 3.44% Fedadulesiguddugansiinlsn 83.64% (15199 1.2)

" & R & 4 @ X
N15ATUANNISLAALYDIIVUTINIAINA1TUGNLR L. theobromae Fulul¥o31@1499)

Lt fivihliAnen1sgunseiian wuin nmsiialsaroudaeun (11.94 - 14.17%) wWesidud

gudansiinlsn 6.18 - 22.85% Lileuiunssudsauandsliunnasiunieada wazlinunisiinlsn

[ '
1 % v A A

ualduiy Nellonalllesnnuandnndieiniiuanlvi inunsnsinisquadanisarudvinlinanin

Wauss waz@eiihuniinisneaeservvzAsudvsauleliowINdsudeuLo M sABiuLIa18TY

1%
Y

o ! < a a Vv 1 P 7 1 v
ilvldanansawindsgansameesanslunismvaulsalataiau wansiiivunldy lunduansuaendey

nsaeengdn 100 ppm Tuszavdnmeuaulsafitanilanfian laediosidudnisiinlsauutanin

[ %

7g9 11.94% Fedandudosidudnisdudenisiinlsn 12.97% wazlunguansiadl Insaaesiy

!

a

fiusgansnmeavaulsafidanilaangn laedlesidudnisiinlsauudand 12.08% Jefadu
f = (3 v O a ! 1 [ a a A a
Wesigudnsdudinisiinlsngean 22.85% wieg1elsnmudseansainlunisaivaulsailiinain
g" & 1 [ o a A o Y ¢ @ 3 v O
1831 L. theobromae vasisaninduuasnsivuazarsiadidslifiiesne vilviiiesigudnisduds
nsinlsrvselilaneeiunssuisAIuAN (115199 1.3)
NRANIINAaedluRIIENMeTIaeriln arsUasadeniuuildulvinafnaalunisdesiu
MdaLtens 2 ¥linfinana e nsreanwIan 100 ppm oe1alsAnu WeduduUssansnnnaves

asUaansdelviuudn dewinmeasgidnass uminfonaisaendeniussdvinngegalunaaes

mueulsandelulugisnmsiuinvauisnisdsesnsely
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a' a a S a1 da &
AN 1.2 LLaﬂﬂ‘U53?Wlﬁ.ﬂ'TWGU'ENa']iéLUﬂ']ﬁﬂ']‘UﬂﬂJiﬁﬂGU'JV]']Lu’?V]Lﬂ@I‘UWﬂﬂ'ﬁUQﬂLGU@ F. oxysporum

foujuansuazUsanfigumngivios

n35U35 % TsAuutan’ % nsfudsmsiialsn

Control (water) 21.06 -

250 ppm Carbendazim 8.94 57.52
250 ppm Prochloraz 5.44 74.14
250 ppm Salicylic acid 5.67 73.09
500 ppm Potassium sorbate 10.17 51.72
100 ppm Oxalic acid 3.44 83.64
0.5 ppm Ozone a.72 77.57
F-test ns ns

CV (%) 119.4 34.3

1 a a v U a0 £y U & a % 1 Y aa aa
Aademumednysnmsiulunedutidedfiuwandsiunsatalags DMRT
* = UANE19A p<0.05, ** = LANANSA p<0.01, ns = luunneg

dl a a Qg.JI a ] d‘ a d’l
$197199 1.3 LL?ﬁ@Q‘U538'1/]ﬁﬂ’]‘W“UE]Qﬁ']ﬂﬂﬂ?iﬂ?‘l.lﬂﬂiﬁﬂsmﬂﬁlLU'WlLﬂWiﬂﬂﬂ?iUQﬂL“UE]

L. theobromae nauiuasuaUNgNNRUN DY

N33U75 % TsAuutIW? % msfugansiialsn

Control (water) 12.28 -

250 ppm Carbendazim 13.67 10.26
250 ppm Prochloraz 12.08 22.85
250 ppm Salicylic acid 12.83 7.39
500 ppm Potassium sorbate 14.17 6.18
100 ppm Oxalic acid 11.94 12.97
0.5 ppm Ozone 13.61 0.00
F-test ns ns

CV (%) 30.0 147.3

1 a = v 2 al 2 > 6 a U 1 U aa aa
Aadefinunesnysnsiulupedlinerfuwansaiuneatalags DMRT
* = UANANNT p<0.05, ** = UANANTA p<0.01, ns = LLANATS

2. managaulszdninmarslesiumdaresianmnlsavindinlundrelaluiesu]ifinis

wazlunandglunugnivesiamnlsa
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P Aa a a 5 = 1 ¥ 1 5 v 1
7’0'1ﬂﬂ']i‘VlG]ﬁ’e]‘UL‘WE]‘VT']ﬁ'ﬁV]lITJ§$ﬁiflﬁﬂ']WsL‘Hﬂ'ﬁﬂ’JUF’]iJIiWU’J‘Vi’JLUWIUﬂaQSIGU 2 A39 el

v
ad |1 o

Usnguandniau 3sinmsneassgilaeiunssudsiuilelousiuiulnsaae e andnsiaasanily

9

YoeansUNA uazvihnisnageunsluiesUiinisuasrandiglinlasunisugniiesaneg
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2.1 manasgauluriasl)ianig
nsnegeuUsEansamvesansdesiumdnliaiisonsiasyuediia F. oxysporum @i
lsadmIiin Mes poisoned food technique UueIMSIAgAYe PDA Tuiinteyanisiasaiiulnues
& ¢ & < v O a a & ! v
Woae waziUasiduinsdudinisiasuyiulavende wuin msldlnsaaasig 250 ppm wagnsld
Tolousauiulnsnaas g 125 ppm a@1u15adudan1siasaueulie F. oxysporum Adn fesidusinis

(%
YY)

§UBIN1593YRNTD 100% wazliifinsasaiulnvesdoamnuuemMsaente PDA Bauand1ai

=

| Ao o w aa = = o ax = = Y ay _a
sgnilidedrAgysadalliolTouiisuiunssuisnnassdue se9a9un Ae n1slUnIngdledn 250
ppm LUa5i3udn158UEIN15193 V00 15.60% wazidur1gudnalinisiasyveate 4.60

a ) | ] o aa o aa v ¢ a v o I aa s & &
WwuAes deliuanasiunaiadunssuisnisldaisasiuun@u waznslgunuan Nlivesigun
N136UGIN1TATEYVRLYR 11.09 kag 9.61% WarlduIANINA1INITATYVOUYD 4.99 LAy 5.51
WURLLAT AINAIAU LALANANAUNIEDRAUNTINITOUY drunsldlnunadeugasiun 500 ppm
nInaNY1an 100 ppm uaglalsu 0.5 ppm Wmmﬂizamﬁmﬂumiwmmawatyjmaamai’]mmqm
Tnafliuosidunn1sdudanisiaSyveade £ oxysporum M 0.99 0 wag 0 % A1UE1AU Lagdl

[N ¢ a & = a o w W aa
WIURNIAUENANNIH3EYVDITBIT AB 5.80 5.80 ag 6.10 LYURAIAT AIUAINU YILANAIINUNIIFEG
funssuaSaaunu (137991 2.1.1 waza i 2.1.1) annisuaaesiaziiulainnisldinsrassiednsd
Usgavsnmgananiilowisuiunssuisaus Jaenndeiuaniduvesedssd wasame (2554) laiinng

o A

a a v o A o 1 [ Y A s a a
nadsulszandnmarslesiuidalsaiendnuisidunisdn As asiuuadu aaslsnilaie uaz
Insraas1y Aan1sdudaniswigyuenide Fusarium spp. Mludeanesnisiinlsalundaels
FIWAFDUNEIS poisoned food technique UUBIMISIEBTD PDA WUl nislaansiaidesiunidn
lsafigns 3 wia aunsadudinsiasyvestoarmglas uenanlduiinansfnyives ved Jahanshira
wag Dzhalilov (2010) fin1sAnwIUsEENSAIMNTBIETIATU0IAUNIRLSANYAY 6 ¥ila A benomyl,
carbendazim, prochloraz, fludioxonil, bromuconazole Wag azoxystrobin ALY F. oxysporum
TunglWowma wui n19lUa1s prochloraz wag bromuconazole JuUsgdnsanlun1sguginIsaey

& va a

VOUTRIAANAR

drunisnegoulszdnsninvesarslesnuiidalsaivsanisasyuets L. theobromae
A1875 poisoned food technique UWMNSIAETD PDA Juiindayanisiasaiaulavaudioame
waziesidusnisduginisiaseydulnveads wuil n1sldlnsAase 250 ppm AISIULAITN 250

1 o = a a o gj a dgj

ppm wazlalousiudulninasnsiy 125 ppm AUszandainlun1sdudinisiasyueaide
L. theobromae Afign fia 19 3 N3503ETWaSIFUANISEUIINSA3YBONTD 100 % warlifinisiadey

v o w a

vouduleveudeavn FauansniusgiideddyneadifilewIeuiiuiuynnssuds Ussansam

(%
[

5098931 Ae Msldlnuna@augasiun 500 ppm warnsagdledn 250 ppm dilesiduddudans
LATYVDUTR 61.67 UAT 29.62 % AUAWU Uazilidus1AUGNa1IDUYR 2.62 Uag 4.81 LUURLUNT

o w aa v

AUAU FauwmnaaiuegelidedAynisadfdunssuisauauiiiuesigudnisduginisieasyuedie
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a

16.86 % wazldurIAugNawenTe 5.69 lwuiiuns dwunisidlelau 0.5 ppm duseansamlunis
§UIN3193YVOTD L. theobromae fnfign tneliosidudn1sduganisiasyvendeil 1.40 % uas
URNANENA100TD 7 luAwns (115199 2.1.1 waza il 2.1.2) luvauedl yead wazane (2557)

£%
a a v v

wu nseenalednfinanududiu 250 ppm fuszansnmsudinisasaueadulede £ oxysporum
wiliianansadudade L. theobromae uusmsiasade PDA I astnunadeugediun 100 - 1000
opm ansadudinisielyvendulede £ oxysporum wagligunsadudade L. theobromae I
dunsmeenedniivsydvsningdign M8ns1 1000 ppm Fudamsiasueats F. oxysporum il
8.68% WAIINNIITNARELENUTT Inunaidougesiun 500 ppm a1w1saduinisiasyvende
L. theobromae 4 61.67% waznsawaladn 250 ppm Sudensiasayveadeis 2 wialddndes
(<50%) d@1unsneangIan 100 ppm himmmé’uz"iy’amit,ﬁcgsuawﬁyaﬁgq 2 wfinloguiu
wanslidiuinnsldansuaondofissegrniendadiussdnsnmldiemeiiasfudansiasy
voudeamalsald uinslilelousmiuinsraeneftananuduiuaeimilaiiuszansnmgaay

Weuwndumsitanseiiiiiesagnanerlunisdudutesive 2 viale

a § (3 v & & £ 1 s & a (Y
A9 2.1.1  LUDIUANITEULILTD LLaSLﬁUN’]QUEJﬂﬁ’N‘UENL?IE] F. oxysporum ne1g 6 U ey L.

theobromae #1814 2 Tu

F. oxysporum* L. theobromae

aa f < i3 1% 1 6 f < i3 £ I 6
N3N RIGRICIN WIUNTFAUENATN WUBILauUn FEUNIFUENA

ASEUET (%) voue (Wy.)  N1sEUse (%)  vouae (Y.

Control (no treatment) - 5.48 cd - 6.85 e
Control (water) 9.61 Db 551 cd 16.86 d 5.69 d
250 ppm Carbendazim 11.09 b 4.99 bc 100.00 a 0.00 a
250 ppm Prochloraz 100.00 a 0.00 a 100.00 a 0.00 a
250 ppm Salicylic acid 15.60 b 4.60 b 29.62 ¢ 481 c
500 ppm Potassium sorbate 0.99 ¢ 5.80d 61.67b 262b
100 ppm Oxalic acid 0.00 c 5.80d 14.74 d 5.83d
0.5 ppm Ozone 0.00 c 6.10d 140 e 7.00 e
0.5 ppm Ozone + 125 ppm

100.00 a 0.00 a 100.00 a 0.00 a
Prochloraz
CV (%) 14.1 8.5 8.8 8.4

lanagNanualeonwsdouiuluLfluLana19 UNI9@d NS EAUANNLTITN 95% 1aedS DMRT
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= s a v o o a4 a a & < Y
AN 2.1.1 Ui%ﬂ‘ﬂﬁﬂ’]W‘Uaﬂﬁ’]iﬂax‘iﬂuﬂ’mﬂiiﬂw%m@ﬂ’]iLﬂiQJ,LGIUIG]‘UENL‘U@ F. oxysporum a1y 6 U

n = a (ns3uBAIuAL)

Y = AISLULANRN 250 ppm

A = InsAaas1w 250 ppm

1 = nspenaledn 250 ppm

3 = Inupail@gueesiun 500 ppm
2 = NIRPBNYIAN 100 ppm
% = lolou 0.5 ppm

% = 1olgu 0.5 ppm + IWsAass e 125 ppm

m e acas
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A 2.1.2 Ysgansnmvesanstesiuminlsaiivsenisasaiulaveditio L. theobromae feng 2 1

n = duddn (nsiiseua) 9 = nusadeugasiun 500 ppm

U = ASLUUAITN 250 ppm 2 = NIARDNYIAN 100 ppm

A = IN3ARDI1%Y 250 ppm % = Tolou 0.5 ppm

3 = nsawdledn 250 ppm % = lolwu 0.5 ppm + LWsAaes1% 125 ppm

2.2 msnegeulunanmeluilasunisuaniesianvelsn

22



N1IMIVANNSAAGETIVUTINIAINNTUGNIAD F. oxysporum WU nasugn 7 Ju 93m3
f91n13590415ARNNIY 50% (2.25 — 42.08%) wazlinunisiinlsaiina laewuin n1sldlnsrassiauay

ulelgusiuiulnsaaesaiiuszaniamlunisdudimsiinlsnasani 93.51 wag 89.42% anuadu

=

Faaenndestunaniaassluriosujoinig luvngiinsnendlednuazarfivunmduiussansam

Sudsnmsiinlsnan 27.00 wag 15.79% suddu WaiflsudunssiBaiuay (Ml 2.2.1)
mimuammiLﬁmL%jaiwu%u’w%’mmiﬂqm%ja L. theobromae WU #aaUNgn 7 U e

yiTonsvedlan 27.08 - 69.17% Feguuseninde £ oxysporum waglinunisfislsaiinaidu iy

Tnemunsiislsafitaviiaalunssuisiulnsaaose tileleusmiulnsnaose uazningdledn
27.08 35.00 uay 44.17% sy Sefiuszansnmlunissudsnsiinlsageandl 52.28 38.33 uas
25.55% pud1iu Seaenndosturanismaaediuriesufiinng luvusilnunadourefiunuaznsn
pong1aniiusrAnsniwlunisdudansiinlsasii 2.5% eiisuiunssuiBauan (meed 2.2.2)
wulihilulumaRertudu yafasane (2557) wui msgnidesianndaniui L theobromae
lundreveunasnauguaisvasnde 3 slln loun nsneenendn nsawdledn waslnunadeusesiun
Aududu 100 250 500 waw 1000 ppm Maunsadudinisiinlsals urnsnendledn 250 ppm
ansnanausuLsswedlsald 26.49% sl oraiflesainnaneidledn aunsodudinaiadyues

a wvua

ulewdo L theobromae #lngnsauds (annsnaaedluriesufifinis) dvanansadnuilvinaldid
arusunuselseldEndas (Qin et al, 2003) ustagslsfimussanamvssansiiilififisme
Fofinnsuiuisudisunssitene fudesanuglsevi 2 3iin audiuitseansniwly
nguansiadl arslnsaaeseaiuaulsaanidens 2 wlaldindt arseisivuady dmiunduans
Uaandy msldileleusutuarsinsaaesefiandniias 14lddlunismunuidesiis 2 vielasd
UseBvBamliuandeanmsldasinsnaesaifissegrafeaiidnsnduduganin dodung n1slddn
Towlowiissegraiisnivsyansandudinsiielsalalusuiunarsquandens 2 ain uidlesauiu
arslwsmassivUszansnmiaiuduinlinisanaisinsnaesnesnsuiieses swilsanidu Al

Usgansnmaieuindumsidludnsgnii 2 winle

A1sNN 22,1 wansUseavEanvesanstunsauaulsativinimiinann1sugnide

F. oxysporum nauiuasuazuNfgmiivied

n33435 % lsauutan % nisdudanisiinlsn
Control (water) 34.67 -
250 ppm Carbendazim 24.42 15.79 b
250 ppm Prochloraz 2.25 93.51 a
250 ppm Salicylic acid 42.08 27.00 b
500 ppm Potassium sorbate 37.67 49.36 ab
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100 ppm Oxalic acid 13.33 61.54 ab

0.5 ppm Ozone 13.58 60.82 ab
0.5 ppm Ozone + 125 ppm Prochloraz 3.67 89.42 a
F-test ns *
CV (%) 108.8 44.0

] a o Y Y a Y v & a Y W aa aa
ﬂ']LQaEJVlG]'nJ@I'J8@ﬂU3V|G]7Qﬂu1Uﬂ@aNUL®83ﬂULLmﬂmqﬂﬂquﬂaﬂWIﬂﬂﬂﬁ DMRT

* = UANANSA p<0.05, ** = WANANA p<0.01, ns = LN
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M15NN 222 wansUsgavzamvesanslunisauaulsatiinmiinannsuaniie L.

theobromae foUTMANTULALULTIOUN)TVTDS

33333 % Tsauudmd % nsdudimsifnlsn
Control (water) 56.75 ab -
250 ppm Carbendazim 54.50 ab 14.54 bc
250 ppm Prochloraz 27.08 a 52.28 a
250 ppm Salicylic acid 44.17 ab 25.55 abc
500 ppm Potassium sorbate 69.17 b 250 c
100 ppm Oxalic acid 66.67 b 250 c
0.5 ppm Ozone 67.08 b 14.24 bc
0.5 ppm Ozone + 125 ppm Prochloraz 35.00 a 38.33 ab

F-test * *

CV (%) 30.0 717

ANRALTNIANUAIYDNBITNANUIUABAULLAEINULANANAUNIAD R LALAS DMRT

* = UANANIA p<0.05, ** = WAnAeA p<0.01, ns = kAN

3. manageulszausamanslunsauaulsasaniiinlundaeliuaznanisandnavasansvdenis
usnwaa3snsdesen

thnssdsimuaiinaaeuUssansawanstiostumidndenaimalsataniuilundelily
HesUfiiRnisuaslunandelafiugnidosiawmnlse wmageulszavinmvasanslunisniununis
Andosuutmindsnisfuinuiigunnd 14 °C szepinaisneg wui naialsafionisdntos
Tudramdenisiiudneail 2 andi LLﬁzﬂ%W%ﬂﬁﬁN@ULLiﬂ%ﬁLﬁlaLﬁU%ﬂ‘iﬁ%’WﬁU%ﬂ‘ﬁl 4 dUa 9 uae
6 &Ua i mudIdy uarernsveslsafiuntuiilonaan aenadosiu Gonzale-Aguilar et al. (2003)
uanaNnd wud néeliiugnndenisiiuinwiuiy 6 dUani Fafiedmunergnisiiuine
JamvdeuisanIsiinlsa lnsevinuninng TaenuinUsyAnsninesansusazuialunis
AueulsauanAaiy Inenuimainisiiusne 2 danit msialsanaanuinelunssudsldansyn
yiamninssismuauesaiifddny uilunnssisldfenuusndsiilunstiudinafalsade
disufunssateiuaa wdidlevuan wudn n1sldansinseaese dileleudiusuinsaaese
Afiuumau uazileleufivesifudnaiAnlsas 20.83 2383 35.00 uay 40.00% ALEIFY Bs
aslnsanosts dilelsusiufulngnaosy uazmiuumduannsadudsnaiolsaldasanliunansis

fu 71,59 61.50 uag 52.27% mud1sy sesasidunisduinleleu 45.46% (m3197t 3.1)
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[ < [ [ '3 a [ <@ [ acs) v 9; 1 [
PAINITAUSNWY 4 FUA NSLARlsAnaLnUsSnw tunssudslaulelausiunulnsaansie

< a

A5uunBu Insnaese waztileleu fesifudiiian 4.33 11.00 13.17 uay 19.00 AuEE
dwalransnguildvsyansnmlunisdudimaialsrgeanidefioutunssismuauauiud 91.26
77.81 73.45 Wwaw 61.68 MudFU uavdainisuuan wuin mdeiisamsliilelsususuinsaae e
Afluundy uazinsraesy Mesidudinisfnlsaman 14.33 29.75 wag 26.67% amady Lay
annsadudamaiinlanldgeanlaiunndnatu 8422 67.25 wag 70.64% muddu Fansléinleleu
Judufusesann 38.53% (57197 3.1)

nFanaifivinu 6 dUnii Winalumaderfufundaniafuinw 4 dans fe nisldi
Tolousautulnsnaesns Insaaesns esiuuadu waztloleu fefidudnsiAalsadiian 7.08
2833 29.58 uar 39.58 Mudsu wazilovuannisldileleusuiuinsnaess Tnsaaee wae
s Bufivefidudininielsaman 3.33 11.25 uag 17.50% suddu Fedmidudesdudduds
nsiinlsaldgean 96.04 86.63 way 79.219% muady mudetiilelau 50.99% (asaft 3.1)

wulilunguansasade tilelvuivssansamluniseueulsadaniimdsnisifu
Snwuazvugnlaiiian Tnelelouannsasihqaunddldlasnsvhufasontulusiu el uasidosiy
wadvliaduan (qum, 2553; 576l wazAme, 2552) uA1nn1sneaetlszAnsainnuLiies
40-50% Fadfdlsimiivanelunniluld eehslsfinny dlethidilelsy 0.5 ppm sufuasinspasse
125 ppm ﬂizﬁm%mmﬁmqaLﬁﬂULViﬁUﬂ’lﬂﬁé’fmimﬁLﬁmashmﬁsn

dMTUNTATIRADUANINVISIULEN dnwalzuazUTIuNIsAnYanslunssudTanlugae
nsiusnvndeatuiieulndifesiueglutimzuuuliniu 3 Ao dgansziany Usuadestiauiy
nan mmLLﬂJuLﬁaﬁJaqNﬁiﬂé’tﬁadﬁ’uag"lmm 0.57-0.65 Kg #dafiusnwi 2 dUansi wag 0.48-0.56 Kg
pduAung 4 dnsi liuansnsainnsaisauau uenantlhimueuiiaundlunduuassanfives
yAN59LAT (5197 3.1)

HAN13ATIVERUUTIIUAITANAIIAISUUATY Uaglnsaaesglunandls wudn naanisqu
ansuazndsninfuinvidunan 1 uag 2 §Uaw Usnaansinulunandieiv (ndshesnainies
W) fidnanauiisndntosuargeniiseauusunaaIsnndneasdn (Maximum Residue Limits; MRL)
Tagen MRL vesansaiiuun@ulusandis fvualagnsgiuewnsseninasema (CODEX) 1 0.2
mg/kg (CODEXALIMENTARIUS FAO-WHO, 2006) uagrinmualagansisassussunvuiui 0.1 me/kg

(FUNNUNINTFIURIMITUALAUANNYATUNIYIFA 2556) dIuA1 MRL vedansinsaaeslulinivua

v
ada 1 o

11msg1ulundae 3alden default limit 71 0.01 me/kg Hodaing Tunssudsutinlelausauiy
TnsnaewsnsAssnududuia (125 ppm) dAn1snnAnsesansinsaassivgeniingsisqy
Tnspaose 250 ppm ienaidosninnanfililunisuaisvesnssisusnuiuniy lneduuiu 15
it TuvauzinsssiSgulnsnanse 250 ppm 1dnan 3 Wil (197l 3.2) udiilonsaaeuanIAnAns

Tunandreiiuugnudinisiiusnw 2 dai lnewsnilu 3 diu fie nasiu (Waen+iile) wWaen uas
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MRL (mswﬁ 3.3)
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a a a v o o X & 0 v <3 d' ° 1 v PN a v
13141 3.1 UigﬁVIﬁﬂWWGUaﬂﬁ’ﬁﬂ@QﬂUﬂ’]ﬂﬁlei’eﬁ’]?ﬁL'Vi(?ﬂiﬂ%’)%’lLU’WIa\‘IﬂﬂﬁLﬂUiﬂ‘H’WI 14 °C 3282138710199 LAZUAUNANNYUNNUTBY UasHIIVETDY

Y

ABNNIIIUNEN
wlsauutand  %msfudsnaielsa  n1Anganse o =
sjaiwm N335 WAUAU  widauNgn  waafiu  wiasUuan  dnvaz Usuiw AR nauu:iz
NUINE . . (Kg) Y0
INY NV
2 dUmi Control (water) 19.33 b 73.33 C - - 2.00 1.33 0.61 N
Carbendazim (250 ppm) 7.50 a 35.00 ab 61.21 5227 ab  1.50 1.00 0.57 N
Prochloraz (250 ppm) 4.67 a 20.83 a 75.86 71.59 a 183 150 0.61 N
Ozone (0.5 ppm) + Prochloraz
(125 ppm) 8.67 a 2383 a 55.17 67.50 ab  2.00 2.17 0.61 N
Ozone (0.5 ppm) 5.25a 40.00 ab 72.84 4546 bc  1.33 1.00 0.65 N
Salicylic acid (250 ppm) 6.58 a 80.00 ¢ 65.95 6.63 d 2.17 1.00 0.57 N
Oxalic acid (100 ppm) 6.83 a 59.17 bc 64.66 21.21 cd 1.67 1.33 0.63 N
Potassium Sorbate (500 ppm) 4.92 a 57.08 bc 7457 2405cd 183 1.33 N/A? N
F-test * *x ns ** - - ns -
CV (%) 57.6 26.5 335 32.9 - - 10.8 -
4 g Control (water) 49.58 b 90.83 ¢ - - 200 140 0.56 N
Carbendazim (250 ppm) 11.00 a 29.75ab 7781a 67.25ab 1.83 1.60 0.48 N
Prochloraz (250 ppm) 13.17 a 26.67a 7345a 7064ab 200 233 0.56 N

Ozone (0.5 ppm) + Prochloraz

(125 ppm) 4.33 a 1433a 9126a 84.22a 1.83 1.40 0.55 N



a a a v o o X & 0 v <3 d' ° 1 v PN a v
13141 3.1 UigﬁVIﬁﬂWWGUaﬂﬁ’ﬁﬂ@QﬂUﬂ’]ﬂﬁlei’eﬁ’]?ﬁL'Vi(?ﬂiﬂ%’)%’lLU’WIa\‘IﬂﬂﬁLﬂUiﬂ‘H’WI 14 °C 3282138710199 LAZUAUNANNYUNNUTBY UasHIIVETDY

Y

ABNNIIIUNEN
wlsauutand  %msfudsnaielsa  n1Anganse o =
sjaiwm QREFVeh] WAUAU  widauNgn  waafiu  wiasUuan  dnvaz Usuiw AL nauu:iz
NUINE . . (Kg) Y0
INY NV
Ozone (0.5 ppm) 19.00 a 5583b 61.68ab 3853bc 1.83 1.80 0.54 N
Salicylic acid (250 ppm) 62.50 b 100.00 ¢ 0.00 0.00 N/A N/A N/A N/A
Oxalic acid (100 ppm) 4492 b 86.67c 2493 b 8.56 ¢ 217 2.60 0.51 N
Potassium Sorbate (500 ppm)  67.92 b 87.50 c 0.00 7.03 ¢ 2.00 2.17 0.51 N
F-test . % * % _ _ ns _
CV (%) 38.0 23.7 32.5 38.3 - - 18.8 -
6 dUnvi Control (water) 7375cd  84.17 ¢ - - - - - -
Carbendazim (250 ppm) 2958 ab 1750 ab 59.89ab 79.21 ab - - - -
Prochloraz (250 ppm) 2833ab  11.25a 61.58ab 86.63a - - - -
Ozone (0.5 ppm) + Prochloraz
(125 ppm) 7.08 a 333a  90.40a  96.04 a - - - -
Ozone (0.5 ppm) 39.58abc  41.25b 46.33 ab  50.99 bc : - - -
Salicylic acid (250 ppm) 86.67d  96.67Tc 508D 0.00 - - - -
Oxalic acid (100 ppm) 50.00 bcd 69.17c 3390ab 22.11 cd - - - -

Potassium Sorbate (500 ppm) 53.75bcd 7500c 27.12b  11.39d - - - -

F-test * ** ns ** - - - -



a a a v o o X & 0 v <3 d' ° 1 v PN a v
13141 3.1 UigﬁVIﬁﬂWWGUaﬂﬁ’ﬁﬂ@QﬂUﬂ’]ﬂﬁlei’eﬁ’]?ﬁL'Vi(?ﬂiﬂ%’)%’lLU’WIa\‘IﬂﬂﬁLﬂUiﬂ‘H’WI 14 °C 3282138710199 LAZUAUNANNYUNNUTBY UasHIIVETDY

Y

ABNNIIIUNEN
%lsAUUNINT  %n1sdudinisiialsn  n1siinganse o =
FTETLIaN - y . p o . R ANMLULE  nRuuay
. o N33 UAUAU  vaeuNgn  viduAu vidauan  anwee Ui -
NUINE . . (Kg) Y0
Snw $nwn
CV (%) ar.7 29.3 64.7 29.3 - - - -

ARAENPNAIEANHE A NN Y IUABAN LA N ULANG NN WA AAIAESE DMRT, * = WANBA1 p<0.05, = = WANBIANA p<0.01, Ns = LNLANAI
"N = Uni; 2 /A = laifidayaiiasanuandasinanuindniuaziin; §laii 6 nanasaisugnuazinwainisiiuinemn Saiufinidfiasdayanisiialsa
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a a o s a = v @ & o = N
M1919N 3.2 ‘Uill']ma'ﬁmﬂﬂ']QGU'ENV’Y]iLUUWW%NMTﬂIWﬁﬂa@T]GZﬂUNaﬂa'JEJVL?J‘ViaQﬂ'ﬁLﬂ‘Uiﬂ‘UTVl 14 °C

FLULIARN )

UBInaiansnnfnsiiszezinamainsiusnm (mg/ke)

N333735 0 dUnn o o

L. 1 dUmn 2 dUnu

(VANqUENT)
Carbendazim (250 ppm) 1.69 1.70 1.62
Prochloraz (250 ppm) 1.82 1.69 1.32
Ozone (0.5 ppm) + Prochloraz 3.13 3.04 2.10
(125 ppm)

NRUELIAG) A1 MRL 983 Carbendazim Tuﬂé”wmmmmgm CODEX 0.2 mg/kg
Fi1 MRL 984 Prochloraz Tundae Taififwualuinasg i CODEX saiuudn default
limit 0.01 mg/kg

A15197 3.3 USUIUAISRNAN9YBIANSIULANTUNS D NS Aaas 1wl uaIuaDn 1D wazkasIuvanaul

waInsiiusnwIf 14 °C 1uan 2 dUansindaungn

USuuansnnAg (me/kg)
N3sUTD Ha . &
- oz Waen LU
(Waen+Luw)
Carbendazim (250 ppm) 1.87 8.68 0.10
Prochloraz (250 ppm) 0.44 1.48 ND
Ozone (0.5 ppm) + Prochloraz 1.05 4.97 0.006
(125 ppm)

NeLne A1 MRL 989 Carbendazim Tundigmusunnsgiu CODEX 0.2 me/kg

F1 MRL 984 Prochloraz Tundae Talfifwuslusnasgiu CODEX dauduen default limit
0.01 mg/kg

ND = not detect

I1NKHANIINARDINIMIA WUl delaifiansUaendeviialuuaiuisanauwnunisidaisiailunis
3 = 1 [ A I dd‘d a a dd‘ o U ! gél =
mvaulsatihlalaeanysal nsraesetioiluasieiniiuss@ninmanan dmsunisguinleloud
natun1sarvAulatawadelaifivinfialg wiidlounlnsraesgananudutuaasanilesiuduinlelay

wuaunsaduasuUszansamlunisarvaulsalagaiisuwiiuiunisldaisinsaaesandnsusy

31



32

FeUsuuansanasluilonadsniindian MRL deliu nssudsiiuduisnanannazidiluldlunseauay

(%
v o 1

Tsavwinlunangluiienisdseantaeg1aluse@nsain anvadeiisannislaaseiionaie

9. asunan1snaasasdalauauus

miajmaﬂé’wiﬁé’wﬁﬂd%u 0.5 ppm safvastestudeslnsaaes 125 ppm Huran
15 Wit deunafivinund 14 eseuwadva asnsomuaunnielsataviniléiussansnmgaanlsl
wansnefunisldinsaaesie 250 ppm FeUsunaansinsaassiwandsluiionasniiAn MRL (0.006
mg/kg waan1siuing 2 dUanih) uazldfinansenusanisiinganse mnuntuile nduuarsavivomwa
nane

dmsudeiauouus onhisfnanrnmmessafiundilneuivansnsinisldasinsaaose
A8n96199 Frfuannandildlunsguansfinandieg meediaiign (optimum) lunsmuaulsaldedng
fusransannazUSinaansandnsiosiian ieandnsinsldarsuaznisnnda anduyuuaziianlu

TupBUNAINSAUAY) lanandninunimuazUaendaungagy

10. nsiuanudgluldusslen

1. 1nuasnsvidefuszneumsanansntiisnmsmunulsandelindenisifuifeidussansam
wazUaensvsofuslaaluusuld iileannsgaydedenandnlunisdionn

2. VLB mmiaﬁﬂmamwmaamﬂﬂﬁmmmaaw%LNULLWéﬁiaﬂEjmﬁﬁé’fﬂiﬂwﬁ LU

NIUAUESUNSIAYAT NSUENESHENNSal d@anUuNSANE WazA1ALDNTU

11. AvauAn

YarauUAM WIMhAnaatuddeiivaiy TvelunsufiRnueneg sudusasauses

12. 1BNE15971999

[y 3 Y

NuAY Wit NuNITI ASEYN TN wae 1WA gRiBuns. 2549, UsednSainvedleluulunisauaulse

v 9 9

v 6

WAINSAUAEISEHINNSNUS Y adUTUgaeUIRe. 215a153nemansinens U7 37 atud
5 (). 2549. w1 89-92.

@ a 3

a a a = a a <3 =]
A95A1 Yunes wums dastnsfla 73U Bunun nyarelau nllae wavUszAed LBUIRA. 2549.
navesnsiilelaulunismuaulsanduiuifeiveny Mssulasuzii. wiheddlinawasou

CY

AN nALlLlagNISNYAS UNINBNRLINLANWAL YINF1AT UATAIFITUIY.

32



33

YR Fswad am qrseiay ous Junh uamadugy adniied. 2557, lsadaviiinvesndrevon
neswazmMInIuAulagldansUaende. http://www.doa.go.th/research/attachment.php?aid=13.
[duduile 2 n.a. 2557).

Weywy 359805 Uszlang AuLinaed asdl Guiiuaed 25nad qunsge uaz Sufsn inauii. 2550,
nsandeuudeuluninivyandslelsunazaaiu. namme: ddnaunowmuativayunis
.

98l gsngavina, Unsal guuszials uazton uasiides. 2552, mslileleuiilennuvasndseimis.
AATNUSUSYYIINeIA@RITUIN. UK1INBNRYIINATLNY, A1AITInaluladonns A
WeAans

aw deunnA. 2553 naveslelousonauasulasnunmvesdilefaudamiouuilanluseninms
Wusnw.USgaineransumdudn a1vnaluladnisennis nnawmeluladnisennns
U IngaeAaung.

v o =

d11NULINTFIVD M TLALFUALNYATUNIYF. FUUTENIANINITFINAT MRL ansmdndngiilueims.

Y

asldann: httpy//www.acfs.go.th/warning/viewEarly.php?id=4334 [iWniaile 1 wgAdnieu
2560]

a v

driinIfeuarimunIneinsudinaiufeuazwUsgundanainens nsudvin1snuas. 2557. lsanald

wan1sAuLAen. http://www.doa.go.th/pprdo/download/text2.pdf. %11 12-18.

v ¢
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