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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
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
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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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HaleAninnssuIsiuansUasnds wasnssuisAiuan (115199 1.1 waz a1l 1.1) Inefiivesidudnis
AnlsAfvand 5.22 - 17.50% wWesidudnsdudinisialen 72.12 - 91.68% Tuvazfinssuismuny
= a d' 5 a o [y 1 [ [ = ¢ <@ I3 a Qll gj a 1
fnsinlsanvand 62.78% dmsunisguansuaendis ndunuitdlesiduanisinlsandani
wansineiunssudsauau taglungull wudn n1sguindiuveussiveauweine 0.3% Minafngn
TlesidudnisAnlsaNt 60.56% wazlasidusnisdudanisiinlsa 17.11% luvasAlninadey
gosiunuaznIneengantiaunsadudinisiialsalaliieiisuiunssuisaiuny @ennaesiu Kyu
Kyu Win (2007) wuinnisldansadnouwema 5 ¢/L aunsadudanisiasyuasts Fusarium sp. UY

Q,‘, 414’ 4 a gj =l 1 [ vy & @ 3 a

g sidsuelalagauysal wazaruaunsiialsatininlundieveunsdlas Sesidudnisiinlse
Wi 25% wannusneil 13 °C wiu 7 dUanii lnglinunadedenmninng usegnslsiniu Tunis
naaoslinuiwandieNguinduneuszinesuisenadiuaswludan (peel browning) uag
Uszangnmlunisavrulsadideutiein Fddaddmunvanlunsldavaulsadmiuinlunaisly

(Wﬁwﬁ 1.1 way At 1.1)

M15N7 1.1 Usgansnimvesanslunisaiuaulsadinininiifinannisugnide £ oxysporum fouiy
asuazUNgNRmiivios

n33U0 % Tsaundan % matfudanisiinlsn
Control (water) 62.78 b -
250 ppm Carbendazim 17.50 a 72.12 a
250 ppm Prochloraz 522 a 91.68 a
250 ppm Azoxystrobin 15.83 a 74.78 a
500 ppm Potassium sorbate 8333 b 0.00
100 ppm Oxalic acid 78.33 b 0.00
0.3% Cinnamon oil 60.55 b 17.11 b
F-test *x *x
CV (%) 34.2 16.5

i a A Y Y] A Y] v ¢ Y] 1 Y] aa aa
AdsinuIss nwIidiuluAsaNllR A ULANA1IAUN19ERRALAETS DMRT
* = LANFNNT p<0.05, ** = uANANA p<0.01, ns = LiuanFIg
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7. Cinnamon oil (0.3%)
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NHaN1TMARBIlUATI 1 Wudn diduneussmgausmAlnadonuNINNg 39TN1TUSY

nssuisneaaslvi lnedanssudsSiuindureusseauwsmeLazaIsUaaiuiosasdandalnsiu

q

Fauszdnsnnldsnsaninseaesivwazarsivunduwddiliidunfenlunguiuseneunisuinin

)}

1
a % ! ad %

gneTIAAeuTI9gINININ  Uaziiunssuidguiilelau uagdunsaendledn Wesiauvnd1Aay
Mimegeudl 2 ¥l leun F. oxysporum wag L. theobromae

N13ATUANNISAREIIUUTIMININNITUND F. oxysporum WU NSLARLTAULTINT
Aeutneuagliuansaiuneadn (3.44 - 21.06%) waglinunisiinlsading egslsiniu nssuisld

a a o a o ] ax A LT a = ax
a1snnviladuwildunsiinlsatdeeniinssuisaruauniiesidudnsiialsaadan 21.06% Fan55uls
ldarsynviindidesiduddudinisiinlsaliwnnaieiu GaA15z1319 51.72 - 83.64% laiiley
flunssudsmiunn Tnensneeny1dn 100 ppm Jwwnldulunismuaulsaign wuilasidudnisiia
TsAuudand 3.44% Fenduesiduddugainisiinlsn 83.64% (113197 1.2)
o & L oa & 2 @ X

N19ATUANNISIAAYBTIVULINIAINNITUGNLTD L. theobromae FeiTul¥os1aiveg
Lt fiviliAnein1sguusefian wuin nsiialsarsudesnunn (11.94 - 14.17%) wWosidud
fudanisiialan 6.18 - 22.85% LileuiunssuisAruaudaliuansesiuneada waslununisiinlea
naluiy Nellonalllesnnuandnndieinnuanivi inwasnsiinisauadanisaiuivinlinandn
WTause wazgeithuvinisveastenvsAeudvgoukeLlesanfeLlovusimsdeiuuvalesu
o ! < a a Yo LY A £ ! v
ilvldanansaiudsednsninvesanslunisaiuaulsaladaau winslifivuliy lunguaisuasnds

a = a a A av yvad a & & a S A
nsAean®1dn 100 ppm TUszdnsnmauaulsaitmilaaian InefiUesiduinisiinlsauudania
g 11.94% Fsdanduwdosidudnisdudanisiialsa 12.97% wazlunquaisiall Insaansne
fiuszansnmeauaulsafidanilaangn Taedilasiduinisiinlsauudand 12.08% Jedadu
Woesidudnisdudinsiinlsagean 22.85% usegdlsiniuussansamlunisaiuaulsaiiinain
1831 L. theobromae wosia1sngulasnsouazaisiadidaldfiissne viladiidesidudnisduda

a ° =) ' 1 (% aa a

nsiialsadvseliwaneeiunssuisAIuAN (113199 1.3)

NHANIINAaRdlueTIaNMTEedTiln arsUasadentuwilunlvinafngalunislesiu

9

1%
o A A A Y a a

fdndens 2 ¥ilafanann Ae nsreenv1dn 100 ppm aeg19lsAny iieduduussansanuaves
a15UaanNglikUT A9YNN15MRaRIE1nNASY wandadanalsUasnnenlussansn nasanlunaasa

Y 9

muaulsanaglulugisnisinuinwnuisnisdweenssly

12



= a a S a 1 da &
AN 1.2 LLa(ﬂ\ﬁJ33?1‘1/]551']WSU@QaqiélUﬂqiﬂ?Uﬂﬂiiﬂﬂnﬂ']Lu’]V]Lﬂ@Q']ﬂﬂ']iU@jﬂL%@ F. oxysporum

fouiuansuazUnaniaumnivios

n35U35 % TsAuutan’ % msdugansiinlsn

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 4.72 77.57
F-test ns ns

CV (%) 119.4 34.3

AadefinuaIesnysninsiulupedinlinedfuwansaiuneaidlag3s DMRT
* = UANE1N p<0.05, ** = UANASA p<0.01, ns = liunneg

M99 1.3 wanalsgansninvesanslunisaiuaulsadniniiiinannsugnide
L. theobromae NouINAIHALUNANTNRANITIBY

N33U35 % TsAuutIw? % msdugansiinlsn

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 a ¥ o a £y U & a U 1 Y aa aa
AadefinuaesnyIsiulupedulinerfuwansiaiuneatalags DMRT
* = UANANNT p<0.05, ** = UANANA p<0.01, ns = LLANATS

2. mnagaulszansanarslasiuidavesanunlsadmiuinlundlelyluiasufjinnis

wazlunandgluiugnidesiamnglsa

d‘l dld a a ?Ij a 1 ¥ 1 gj N !
ﬁ]?ﬂﬂ']’ﬁ/lﬂﬂﬁmLW@VT']ﬂ?ﬁﬂﬂﬂﬁ%ﬂ%ﬁﬂ’]WiUﬂ'ﬁﬂl‘U@ZJISF]SU’J%'JLU']ELUﬂﬁ’JEJVL‘U 2 ase el

Usingraiidaau Jevihnsnaassdilagiiunssyisquiileluusiuiuinsaaeneiandninaniani

YoeansUNA wazvinsnageunsluesuiinisuasranaislinlasunisugnivesianive
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2.1 manasgauluriasl)ianis
nsnaaeulTzansninvesarslosiuidaliaiivdanisiasegueide F. oxysporum GRS
L5t Mg poisoned food technique UWeMNSIAEUYD PDA Yuiinteyanisiasaiulnues
Woae waziesidudnisduginisnsaiulnveade wud nsldinsmaesiy 250 ppm waznsly
Tolousauiulnsnaas g 125 ppm @u13adudansiasaaeaiio F. oxysporum Afign fiUasidusinng
v - 2 . - - ¥ X X - Lo
§UBIN15193EYVeAYD 100% wazliifinsiasyiulavedioa 1 uueImsiaeede PDA euana1ail
| A oY o w aa A = ~ ) aa A A % a a
pgdiddAyn1sadfllolUs sulfisuiuNTTNIEVAARIRUY T89a9u1 A nsldnsawndledn 250
al & & '3 L% gj a 491 = ¥ 1 4 a dy
ppm HUaTigUANITIUEIN1TIATYVOUTD 15.60% wazilidun1Audna1anN1taTYVoRYR 4.60
WUALWAS F9liana1eiunIsadanunssuasnstdansansiuundy waznisidunlan Aiuesid ud
N139U89N151935YU9 9D 11.09 wag 9.61% LLa“Lﬁumﬂuéﬂmﬂmiw%mmmL%a 4.99 way 5.51
WURLUAT AIUSIRU LLG]LLG]ﬂG]’Nﬂu%’]ﬂﬂﬂ@mUﬂiiﬂnﬁ@u“] drunslaglnuval@augesiun 500 ppm
nsmang1an 100 ppm wazlalau 0.5 ppM ‘W‘U?1ZLI‘U’i‘”?ﬁ/lﬁﬂ’]WIIJﬂ’ﬁEJUENﬂﬁLﬁ]iZU“U@QL“UE)i’]GI”WlaG]
ImemLﬂaﬁwummiausmmsmimsuawua F. oxysporum 70.99 0uay 0 % MudIAU wayil
LﬁuN’]ﬂu&Jﬂa’NmiLf\]iiyﬂJa\‘iLSUE]TI A9 5.80 5.80 ha¥ 6.10 LWURMNAT ANUAIAU YILANFAINUNIEDH
[ aa d' d' dy =3 Yo v =
funssuAgAIuAN (15199 2.1.1 wazn1nd 2.1.1) annsnaassiagiiuladinisidlnseaesadind
Usgansnngengallewieuiunssuisdus Faaenndesiunuidovetaiivn warane (2554) laiinns
naaauUsEansnmastastumidalsafianimuiadunisa Ao ANSUUAIRY Aaslsnilatia way
I‘Wiﬂaaiw AON1SHUBINITATYVOUTO Fusarium spp. ﬁLﬂuL%ammmmﬂ’mﬁmiiﬂiuﬂé’wIﬁ
Fanpaoudaeds poisoned food techmque VLEIMSIEET PDA WU nsldasiadidesiunida
Tspftaria 3 via mmmwmmmimamammmlm YenniifaiinanisAnwives ved Jahanshira
ez Dzhalilov (2010) :umiﬁﬂmﬂigammwmqmimuﬂmﬂuﬂwmimwwa 6 ¥iln Ao benomyl,
carbendazim, prochloraz, fludioxonil, bromuconazole Wag azoxystrobin ALY F. oxysporum
Tungi@ane wuin n19lUa1s prochloraz wag bromuconazole AuUszdnsanwlunisduganisiaiegy
YOOI ARTIAR
drumnadsulszansninassanstesiunidnlsafisnanisiasyveate L. theobromae
v aa , X X o < o o A x
M35 poisoned food technique UWeIMTLALUTD PDA Juiindoyanisiasyidulnvasiioanve
waziasifudnisdudsnisiasydulaveadia wuil MslElnsAaes @ 250 ppm ANSIULAIGN 250
ppm taglalgusiudulnsnassiy 125 ppm dUseansainlunisdudinisasyve e
L. theobromae fign s s 3 n3suITTUasiFudiNITUSINSR3YVORTD 100 % wazlifinisadey
voadulveureaIme FuwnnseiuegdidedifynisatfidoSeuiiguiunnnssuds Yssansam
= = 6 al a = & @ v gj
5098931 Ap NSIElnunaGungesiun 500 ppm kaznsag1alean 250 ppm AUasiGuAdugInIg
LATYVDUTR 61.67 WAY 29.62 % AUAWU UagilidusAUdNaIoUYR 2.62 Uay 4.81 LYURLUNT
ANUAU %umnsmﬁ’uasjwqaﬁﬁaﬁﬂﬁmmaaﬁaﬁ’misuﬁ%mmmﬁﬁLU@%LG’?}uﬁmié’ué'fqmm'%mau%
16.86 % LLavLaumﬂuaﬂmwama 5.69 Lsziumum drunsldlelau 0.5 ppm Huszansawlunis
smsmmimmﬁuama L. theobromae m‘mam I@amﬂamwmmaaummimmamaw 1.40 % wag
Laumquaﬂmwmwa 7 \wuRlns (15197 2.1.1 uazandt 2.1.2) Tuvned U waAy (2557)

WU nIngdlednyinnududu 250 ppm dusesdndaindudinisiasyvesdulae £ oxysporum

1%

weildanusadudada L. theobromae UUaMNSLaa0 PDA ¢ astnwnadauaasiun 100 - 1000
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opm ansadufimsiadyvendulewde £ oxysporum warldanunsadudade L. theobromae 1§
ﬁauﬂsmaaﬂmﬁﬂﬁﬂsuﬁw%nm@‘i’ﬁa@ #8n371 1000 ppm SudsmsiaSyvende £ oxysporum "L@’]’L‘WEN
8.68% WAIINAITNAADIANUIT Inunadausesiun 500 ppM mmsaaumﬂ’liwﬁﬁwaqwa
L. theobromae ¢ 61.67% waznsagnaledn 250 ppm Sudfsmsdaveadein 2 vialdidndes
(<50%) daunsaeenenan 100 ppm lianansadudinisasyrendens 2 vialdguiy

wanslsiuinnisidansuaensofiesesradendaiiussansamladiis swefiagdudanisiasey

vougeannalsnld winslduleleunuiulnsraeseiananudutuasniwmisiussansningauas
Wieuwhiumsldansiaiiiiesegruigdlunisdugaiesma 2 viiala

A1597 2.1.1 Wesidudnsdudade wazidunAudnansueide F. oxysporum 1978 6 T uay L.
theobromae #1814 2 Tu

F. oxysporum® L. theobromae
QERHEN Wesidud  dwhaudnans wWeddud  idwsaudnang
msduda (%)  veude (ww)  nstudy (%) veude (e
Control (no treatment) - 5.48 cd - 6.85 e
Control (water) 9.61 b 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 c 580d 61.67 b 262 b
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
g‘rifhptc:a(zzone + 12> ppm 100.00 a 0.00 a 100.00 a 0.00 a
CV (%) 14.1 8.5 8.8 8.4

LARALNANUAE DN YA DUNUTULULIRILULANAN A UNIADANSEAUANULT DI 95% Lae3S DMRT
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ql a a U o U ] ! a a tﬂgj dl U
AN 2.1.1 Uszammmaamiﬂaaﬂumam‘lsawwamsmgymuimmLsua F. oxysporum a1y 6 U

f

wwlan (nssuddaua)

Y = AISLUUANRN 250 ppm

A = InsAaaT1w 250 ppm
1 = nspenaledn 250 ppm

3 = Inueail@gueesiun 500 ppm

2 = NIRPBNYIAN 100 ppm

% = lolou 0.5 ppm

% = 1olgu 0.5 ppm + IWspass e 125 ppm
= Lildnssuislag
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AA 2.1.2 Yseansnnvesanslesiuminlsaivsonisasybivlaveie L. theobromae Miong 2 Ju

n = dddn (nsismugu) 3 = Wnupaguugasiun 500 ppm

¥ = AISLULANZN 250 ppm 2 = NIABBNLIAN 100 ppm

A = NSRBI 250 ppm % = Telwu 0.5 ppm

1 = nsnnaledn 250 ppm % = lolau 0.5 ppm + InsAaes 1Y 125 ppm

o = lalldnssuislag

2.2 mnageulunandelunlisunisugnidesamnlan

nsmuAuMBAndeTuLdviannisUgnidle £ oxysporum nudn vadsegn 7 u dau
fiennsveslsamingn 50% (2.25 - 42.08%) wazlinunsialsaiina Inenuin nsldlnsaaenauay
ilolsusmiulnsanoseiiuszansnmlumssudsnisinlsageaail 93.51 uay 89.429% mugndu
Faaenndestunaninaasdluiesujiinig luvusiinsnndlednuazafivunduiiuszansaim
Sudsnsiinlsnsan 27.00 uag 15.79% suddu WeiflsudunssiBaiuey (Ml 2.2.1)

msmuammiL?mL%a'imuﬁﬁ”’w%mﬂﬂﬁﬂqm,%a L. theobromae Wui1 wiatsan 7 Fu 47
yiTonsvedlsn 27.08 - 69.17% Feguuseninie £ oxysporum waglinunisinlsafinaiuiy
Tnemunsiialsafidanisnanlunsnisiulnsaaes dleleusiudulnseaess uazninendledn
27.08 35.00 uay 44.17% sy SediuseAvsanlunisdudamainlsngeanail 52.28 3833 uay
25.55% pud1iu Geaenndostunanisaaedluresufiinng luvaueilnunaiougefiunuaznsn
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sonudnivseansamlunissudsnainlsam 2.5% efisufunssuitaiuan (115197 2.2.2)
wulihilulumaRertudy yaafasane (2557) wut mastgniesanvndaning L. theobromae
lundeveunesnauiuarsUasnsie 3 vl loun nsneenedn nsawndledn waglnunadeugasiun
Aududu 100 250 500 waz 1000 ppm Liawsadufansiinlsald urnsnenaledn 250 ppm
anunsnanausuussvedlaald 26.49% vl oraidlesnnnanendledn annsndudinisaiyues
Fulewde L. theobromae ilaonsaudy @nmsnaaesluiesufofing) dsanansadnilinaldd
amdumusielsrladngie (Qin et al, 2003) uisthslsAnuuszansnmesanshdsluffiome

dofasundieufisunssnisang fudosainglsans 2 vda asfuissaniamly
nquansiadl a1slnsmaesgmunulsnaniders 2 wdaldfindt arsefiuundu dusunduans
Uaandy msldileleusiutuansinsaaesafiandnsias 1Hlddlunsmunuiesi 2 wialaed
UsyBvBamliuandanmsldasinsnaoruiissegnaieitshsnduduginit dodung n1sldd
Towlsuiiosegaieniivszansnmdudamainlsalslususunarsuendons 2 9din widesauiu
arslwsraesrusgdninmaiudwilvinisanaisinseaosiednsniisandandeainiiu A3
Usgansnmdiisuindunisldlugnsigenin 2 whle

A5 2.2.1  wansUsgansameesansiunmsaiuaulsataviniinannisugniie
F. oxysporum neuiuaswarUNfgamilvied

n33475 % lsauutavd % msdfudanisiinlse
Control (water) 34.67 -
250 ppm Carbendazim 24.42 1579 b
250 ppm Prochloraz 2.25 9351 a
250 ppm Salicylic acid 42.08 27.00 b
500 ppm Potassium sorbate 37.67 49.36 ab
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 x

CV (%) 108.8 44.0

ANRALTNIANUAIEDNBITNAAUIUADAL LA N ULANANAUNIAD R LALAS DMRT
* = LANFNNT p<0.05, ** = uANANA p<0.01, ns = LiuanFIg
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= a a g a1 da &
M15NN 222 wansUsgdvzamvesanslunismuaulsativimiinainnsuaniie L.
theobromae foUTLANTLATULTIDUNNTVDS

nIsas % lseuutnd o, sgudemsiialse
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

ANRALTNIANUAIY DN BITNANUIUABAULLAEINULANANAUNIADH LALAS DMRT
* = UANASTA p<0.05, ** = WANANTA p<0.01, ns = LiuaneAa

3. manageulszdusamanslunsauaulsatauiiinlundaeliuaznanisandevasansvdenis
iusnwaa3snsdesen
thnssuisiamuaiinaaeussavsimanstostuidadesanmalsataniuilundaelvly
sesUftRnauarlunandrelifiugnidesanvlsn smageuUszansnmvesanslunisauaunis
Andosuutamindinisfuinuiigumad 14 °C ssepnadneg wut naialsafionisdntos
Tudremdsninfudnmi 2 dUn1v uagagnianuguussudofivinuiuiuiuil 4 &Uav uay
6 &Uaw sy warensvaslsafiintudonadn aenadosiu Gonzale-Aguilar et al. (2003)
uanaINd Wy ndagldiiugnudenisiivinuiuiu 6 §aii Safiodmunergnisiiuine
Fwrvdeuifisaniniolsn Lilesgamunee  sedsnuiussAnsnmeesansusazadaluns
muaulsAwanaeiy Inenudwmdinisivinw 2 e maielsanduiusnulunssuisldasyn
yiamninssisauauetaiitedidy uilunnssdsldanuuenaldumsdudininaalsae
isufunssudsauau widevuan nudn nisldarsinsaasse i lelsutwfulnsnassie
prfluunB wagiiloleufivofidudnaiAnlsadi 20.83 23.83 35.00 uar 40.00% My B9
anslwsaaese dleleusiudulnseaee uazarsivumduannsodudimaialsaldganlaunndg
U 7159 61.50 uag 52.27% suddy sesasniunisquinlelau 45.46% (m3efl 3.1)
nEanmafivinw 4 dUasi madslsanduivinulunssisliilelsusuiulnieaese
pfuuady nsaaee wazthloley Silesidudmiian 4.33 11.00 13.17 uag 19.00 aaddy
dwaliananguilivssavsnmlumssudinnielsagegailefiouiunssuisaunumduiuil 91.26
77.81 73.45 wow 61.68 MUy uevdainisuuan wui mdeifsamsliilelsusiudulnsnaee
mfluunBu uazlnsaaese Aesidudinininlsadign 14.33 29.75 wag 26.67% muadiu way
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annsndudaninilseldgeanliunndnatu 84.22 67.25 uay 70.64% Ay amsléinlelsy
Judufusesann 38.53% (5197 3.1)

nFamafivine 6 dUnii Winalumadsrfufundanisfoinm 4 e fe n1sldih
Tolousauiulnsaaesie Insaaosne asivuady waztloleu fefidudnisifnlsamiian 7.08
2833 29.58 uay 39.58 Muddu uazidlevugnmisliileleuiuiuiniraene nsraee ua
siuumBuiesifudnaielsainan 333 11.25 uag 17.50% nuddu Ssaaidudesifudsuds
naiinlsaldgean 96,04 86.63 way 79.219% muady audetilelau 50.99% (asafl 3.1)

i ilunduarsaonsts dilelsuiivssansamlunismuaslsadaniimdsniaiu
Snwnazvuanldfian Tnelelouaansnanqgdunidlslasnsiiisedulusiu eulwl uazidery
wadvilviaduan (gun, 2553; 5180 wazAng, 2552) LAA1INNNTNAaRIE UL AN AN UL B
40-50% Fedsladftomelunniluld egrslsinu dlovhileleu 0.5 ppm saufvansinsaaase
125 ppm Uizaw%mmﬁuqaLﬁauvhﬁm’lﬂ%mimﬁl,ﬂEmasmlﬁm

AIMSUNMINTIVHOUAMNIMVAIUNEN dnvaizkarUTunsiingansylunssudseelugas
nsiuinwideaiuianulndifesiuedlugisazuuuliiiu 3 Ao Jganseiing Ysunadestialu
nang mmLLﬁum‘faﬁuaaNaiﬂélﬁmﬁuagimhﬂ 0.57-0.65 Kg #daAusnwn 2 dUansi wag 0.48-0.56 Kg
pFufudnw 4 fai luandeannnssuiimuey uenanilinuanuiaunflunduazsarfives
NS (AN1971 3.1)

HAN13MIFRUUTUIUAITANANNAITIUUABY Laglnsraasglunanadie wudl waan1sgy
aswazudimaiuinuiiunat 1 uag 2 §Uai UTnamsinulunandieiu (vdsiheenainties
W) fidnanaafisadniosuazganinseduliuaasnndnegedn (Maximum Residue Limits; MRL)
Tagen MRL vesansafiuunBalunands fvuslagannigiuemnssenineUseme (CODEX) 1 0.2
mg/kg (CODEXALIMENTARIUS FAO-WHO, 2006) LLazﬁmu@Imammsm%’gmmw%uﬁ 0.1 mg/kg
(@UN9UNIATFIUDIMITRATAUANNYATUNIYIR 2556) dIuAT MRL vasasinsaaeswlilininue
snsgrulundae Felden default limit 7 0.01 me/kg Fodaing Tunssuidquiilelousauiv
nsraesednIIAsemududud (125 ppm) 1AIN1IANANVRIANTINTARDTIFAINIINTTNTTIY
Tnsaaes1w 250 ppm stenaiesanuardildlunsguarsvesnssuisusnuiunit lneguuiu 15
U191 1ummm‘7iﬂiim‘3‘§aju‘[wmaaiw 250 ppm Maan 3 wift (115197 3.2) wadlensavdeuansanAng
lunandefiisanudniniuinw 2 dUnsi Tnsuenidu 3 du fo wasaw (Waennide) Waon wee
o wudn U‘%mmam,ﬂﬁfhﬂmyjagjﬁL‘Uﬁaﬂ Tusaefiduidoldnundenuiisadniosdemnine
MRL (51971 3.3)
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a a a v o o X & 0 v <3 = ° 1 v PN
13191 3.1 Uigﬁ‘ﬂﬁﬂ?wsﬂ@ﬂﬁ’]iﬂﬂﬂﬂUﬂ’]ﬂﬁL%@i’]ﬁ?L'Vi(?ﬂiﬂ%’)%’lLU’TVIa\‘Iﬂ’]ﬁLﬂUiﬂ‘H’Wl 14 °C 3282138710199 LASUAIUNANNYUN

Y

NAY99 LAYAIIEDU

AN NUAIULEN
%lsauutavd  %mstiudanisiinlse N151NNYANTE oz =
if aiwm n55U% wlify  wiwuan  wdufu  vdvduan ShwemUBng | Lauuile nauu,iz
LAUTNEN o ) o ) (Ke) YR
INY NV
2 dUan Control (water) 1933b 7333 ¢ - - 200 133 0.61 N
Carbendazim (250 ppm) 7.50 a 35.00 ab 61.21 5227 ab  1.50 1.00 0.57
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 40.00ab 7284 4546 bc 133  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) 492 a 57.08 bc 7457 2405cd 183 1.33 N/A? N
F-test * x* ns x* - - ns -
CV (%) 57.6 26.5 335 32.9 - - 10.8 -
4 §anvi Control (water) 49.58 b 90.83 c - - 2.00 1.40 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 14.33 a 9126 a 84.22a 1.83 1.40 0.55 N
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 c 217 260 0.51 N
Potassium Sorbate (500 ppm)  67.92 b 87.50 ¢ 0.00 7.03 ¢ 2.00 2.17 0.51 N
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a9 3.1 Usdvsnnmesanstiostuindndesanmalsadaviumdinaivinmil 14 °C ssapnandinag uazvdsugnilgamniivios uazAsIvADY
AN NUAIULEN
%lsauutavd  %mstiudanisiinlse N151NNYANTE oz o
if aiwm n55U% wlify  wiwuan  wdufu  vdvduan ShwemUBng | Lauuile nauu,iz
HAUINY o ! o ) (Kg) AU
I S

F-test x* x* * x* - - ns -
CV (%) 38.0 23.7 32.5 38.3 - - 18.8 -

6 dunti Control (water) 73.75cd  84.17c - - - - - -
Carbendazim (250 ppm) 29.58ab 17.50ab 59.89ab 79.21 ab : - - -
Prochloraz (250 ppm) 2833ab 11.25a 61.58ab 86.63 a : - - -
Ozone (0.5 ppm) + Prochloraz
(125 ppm) 7.08 a 333a  90.40a 96.04 a - - - -
Ozone (0.5 ppm) 39.58 abc  41.25b 46.33ab  50.99 bc - - - -
Salicylic acid (250 ppm) 86.67 d 96.67 c 5.08 b 0.00 - - - -
Oxalic acid (100 ppm) 50.00 bcd 69.17c 3390ab 22.11 cd - - - -
Potassium Sorbate (500 ppm)  53.75bcd 75.00c 27.12b  11.39d - - - -
F-test * x* ns x* - - - -
CV (%) ar.7 29.3 64.7 29.3 - - - -

ALRRENANALANBINANN U UARANTL AN ULANANAUNNADALALAT DMRT, * = WANATNN p<0.05, ** = WANAINA p<0.01, ns = laluAnAg

; a fpepy & v = a L e e L 2o B o m oo om o w a
N = ﬂnm; N/A = 'luwu'agaLummnNanmﬂmmmwmﬂnmmztm; flaun 6 Nﬂﬂﬂ’lﬂk‘a‘&l’&!ﬂLtﬂxu&mﬂﬂﬂ'lil,ﬂﬂiﬂﬂ'l QQUNVIﬂLWﬂQ‘H@Eﬂﬂﬂ‘ELﬂﬂT‘Eﬂ
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o a o s a = v @ & o a' N
A15197 3.2 USLalaNTnNANNYeIASluUA BT InsraeTglunanaiglundin1sinusawf 14 °C
FLULIARN )

UBinaansnnfnsiiszeznamainsiusnm (mg/ke)

N335 0 dUnsi v . o

v 1 dUn 2 dUmn

(VONUENT)
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 1uﬂé’aamﬂmuwmigwu CODEX 0.2 mg/ke
A1 MRL %83 Prochloraz Tundie laifidmunluannsgiu CODEX fstuduen default
limit 0.01 mg/kg

A15197 3.3 USUNUAISRNAN9YBIATSIULANTUNS D NS Aaas 9l uaIuaDn 1D wazkasiuvanayl
waInsiiusnwIf 14 °C 1uan 2 dUansindaungn

USuuansnnAg (me/kg)
N33U0 Ha » y
- & 1aon AIN)
(Wapn+iuw)
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 Tundigmusunnsgiy CODEX 0.2 me/kg

#1 MRL 984 Prochloraz Tundae Talfifwuslusnasgiu CODEX dstuduen default limit
0.01 mg/kg

ND = not detect

MnHanInaaestiine wui Srliflarsvaenderialruauisanaununsldanseiilunig
mueslsadviuhldlasauysal nsrsesefioduasaifidussavinmiiian dmsunisgudhlolyud
ualunsmuauldtaudilafivinfiag widedlnseaeswanaududuasedmisimiuiilelen
wuransaduasulszansamlumseuulsaldgaisumiduiunsldasinsnassiefisnsifs
Feusnaasnnésluidonadainiian MRL fadu nssuisiiaduisinfaniiasiluldlunseauau

(%
CY Y|

lsatwinlunangliienisdseantaegnaliusednsain anvadiisannislaasiaiisnaie

9. ﬁ?ﬂﬁ\lafﬂﬁ‘lﬂﬂaa\‘iLLa&‘“i’IJEJLﬁuaLLu&‘

nsgurandlgluseuileley 0.5 ppm sanduaistesiudesinsaassiy 125 ppm tduan
a ) ::4' = a S A v yva a a !
15 Wil feun1siiushewil 14 esrwal@ea aiunsamuaunsialsatviuinlndussansaimggn bl
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wansnsfumsléinsaansie 250 ppm FeUsmnmasinsaassiaanarsluilenasininid MRL (0.006
mg/kg waINTsIAUSNY 2 dav) wazlifinansznusonisiinganse amutwile ndulazsaivewa
nane

dmdutoiauouue 019135 nanvhnmeaesiindinlneuiuansnsinisidansinsaaese

[y

19n319199 Safvannaflglun1sguansnnaiiieg menanan (optimum) Tunisaunulsalaegi
fuszanSanuazUSunuansanasiosnign ieandnsin1sidansuaznisnnane andunuuazIaily

[
(%

JupBUNaINTSAUAY) lanandninunimuazUaendauingagy

10. msdwanuidelulduszlovd

1. InwmsnsvizeRuszneunsanansadismsmunulsandelivdmsiduifoiiiuszansam
wazUaensvsiofuilaaluusuld iileannsgaydesenandnlunisdienn

2. VU aﬁuﬂiﬂﬁ’lNamiﬁ/l@a@ﬂﬁiﬂﬁmuwiaﬂaﬂﬁ%@LNEJLLWi'GiE]ﬂEjmﬂ%U’iBIEI%ﬂ LU
nsuduLESuNMTNYAT NsuduaSuannsal andunmsfine wazaAens

11. Avaunn

YarauUAM WIMhAnantuddeivaiy TelunsufiRnusneg audusasauses

12. BNE1591999

nuA 9ty NUNITI ASYY1IAY wae A aviByns. 2549, Ussansninvedlelsulunismiuaulsa

]
¥ ¥
¥ v o =

ydamaiufgssrimafivinvissduiudaeinils. nsaTinemandinuas O7 37 atui
5 (fiveig). 2549. Wil 89-92.

AI98A1 quned wues daslnsfia 3w Bunun nueeeldu wilde uavlszaes Wudad. 2549,
wavesnslilelaulunsmueilsavdafuifevesa Nisulazuzaing. whidelinawniou
drinivwalulagnisinuns uninendeidednual vienan uASAISITUIIT.

YR Fsgadl e qrsenen oum Jugh uasiaduge adnified. 2557, Tsataniniveandeven
newarn1sAIuAulagldasUuaansdy. http//www.doa.go.th/research/attachment.php?aid=13.
[duduile 2 n.a. 2557),

Wy 359805 Usslang detfuad asdl deiiuned 15maw qunsgu uas Sudisn wnauia. 2550.
nsantieUuteulunintnyandelelsuuazaaaiu. nsmme: dinnunesuatuayuns
.

4l g3nayating, Unsal suuszialy uasien uasiiBes. 2552. msldleleuilenuuasndoeiis.
AAlnusUTyg ineiaansUaga. Un1ane1desuaILng, npdginalulade nis aug
MYFNEN3

awnn dengnd. 2553 naveslelousdenisidsuulasnunimuesduledaudmenuilnaluszninemis
Wushw. Usggrinenmansuntuda a1vmaluladnisennns nawmaluladniseims
U IngaeAaUng.
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\WnelAann: http://www.acfs.go.th/warming/viewEarly.php?id=4334 [mema 1 WeFIn8u
2560]

Y % a [ =3 a a a 4
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