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Tug %ﬂLﬁmmﬂL“?}ja Colletotrichum gloeosporioides C. capsici wag C. musae %ﬁanmﬂwﬂuﬁw
prochloraz eandiudu 0.05% wiilesnnilagiuguslnetionemsvasade Fmaasuinsndunidan
Tilaefiingusrasd ilenauaulsaueuunsalua didunsmeassil nesidouasimuinginismdsnig
Auifeuazudssundanainuns seuitafeunatau 2553 8 fugrou 2558 nisnaaedluauidede
MIHUMSNAADILUY completely randomized desien (CRD) Usznausae 8 n33u3s 5 91 laun 1
(AyuAY) prochloraz AMMLINTU 0.05% oxalic acid AY1NLTHTY 0.24 0.48 0.96% acetic acid AN
Fudu 0.2 0.4 uar 0.6% wan1sneass wuimNnITEIsatunIaAIUAINITIRIYUenduleveie
C. gloeosporioides UBILAILIINT '14ﬂﬂiiu‘i%mmiamuaumm%@yjumLé’u”[,mam,%a C. gloeosporioides
C. capsici wag C. musae 194uzaznauaznaluneu unliu oxalic acid AUITNTU 0.24% laig1u13a
muaumaiaigrenduilevends emnarududusifuluuegnssiiimuaunisaiyreadulede
C. gloeosporioides ¥81x¥ai19AD NNNTIUITVOI oxalic acid wag acetic acid AULLNTU 0.6% e
nagounstiudinistenvesates wudwmnnssuisamsnsudinissenvesaeslifesivesidud 39
NN UNALIlABATI 1UNUNITNAABILUU randomized complete block design (RCBD) d1115uUnns
yanesiiugniforiou nuiamudiududnanliausanunulsaldmnenisgnidenoudunsmagey
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dmiungsieme oxalic acid AMULTNTY 0.96% Way acetic acid ALY 1% HFURIAUINAIUNG

19.9 uar 13.3 Tafluns AuE1AU VuEnIIUITAIUANIEURAUINAIUNA 26.6 Hafiuns diunady

o A

P93 NUINTSUITNLANBNINAD oxalic acid AIUIUTUE 0.96% wa acetic acid ANULINTY 0.6% 3
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WUHAUINA1UNG 24.26 LAz 19.65 Hadluns A1UaIAU YlEINTTUITAIUANTIEUNIAUENA1IUKE

28.94 1831195 TUVUENULATAD NUINNTTUITNUANININAD acetic acid AINUTUIY 2 WAL 3% 3

WUHIAUENA1WHA 3.95 Uay 0 Taduwns A1uaiy YeAinssuisamuauiliduriaudnalaung 7.33
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NBAINAD acetic acid
ANINTY 1 2 WAy 3% Adusngudnaunamifiu 4.41 5.16 uag 4.60 Tadluns Aud1du e
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n3suIsAIUANIEURIAUENA1IUWNG 12.09 Hadwns daunisaaesilgnidennaalunisdesiulsaneu
Wordihane Feaunsaldnsadunsdanududuila nsnaasdundievien ugazne wazuidans 3ald
NIIUITAUNINARDIVDINUAYUYD HANITNARDIVDINAIBVBN NUIINTINITNAANEAIM Aw oxalic
acid AILTNTU 0.96% Uaz acetic acid AIMUTUTY 0.60% HFEUNIAUINAUNG 22.95 Uag 23.80
a a o w Ql' ax N oy ¢ a a o w adadd o

fadluns audwiu ugnnssuisAvaNiiduaudnanausa 29.39 dadiuns dmsunssuisnidnenn
Y9IUATNOAD oxalic acid AITNTY 0.24% Tdur1AUINaIUND 12.27 Tadiuns YeAinTsuds
AUANTEUNIANINA1MNG 17.00 adiuns warnssudsniiAneninvewnidang Ae oxalic acid A
WU 0.48% Hdur1AUdNaIKa 5.32 Tadiuns vauenssudsaiuau didwinAudnalaung 12.4
fladwns dmuede nudanudududinanldawsamuaulsaladaufudsuanududulgedy
NUINIIITNAANENMAD oxalic acid AIITUTY 0.96% Hidusiaudnalsung 15 Tafiuns vaued
nssuISAuANIdurAuNaIUEa 19.5 Hadwns diunisnaasndeniusssuvanldldviinisugnive
n3sUABmeun1sVAaeIugnionau Nan15NAAeIIBIZLN NdreveuLasuiIling nuInUesidud
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ABSTRACT

The major post-harvest losses of mango, papaya, banana and dragon fruit were
anthracnose disease caused by Colletotrichum gloeosporioides, C.capsici and C.musae which
were controlled by 0.05 % prochloraz. Nowadays consumers like food safety; therefore, organic
acids were used to control anthracnose disease. The experiments were carried out at Post-
harvest and Products Processing Research and Development Division from October 2010 to
September 2015. An in vitro experiment was Completely Randomized Design (CRD) and
consisted of 8 treatments with 5 replications including water (control), 0.05% prochloraz, 0.24,
0.48 and 0.96% oxalic acid and 0.2, 0.4 and 0.6% acetic acid. The result showed that every
treatment controlled mycelium growth of C. gloeosporioides of dragon fruit, and every
treatment controlled mycelium growth of C. gloeosporioides, C.capsici and C.musae of papaya
and banana except 0.24% oxalic acid since the concentration was too low. Furthermore, every
concentration of oxalic acids and 0.6% acetic acid controlled mycelium g¢rowth of C.

gloeosporioides of mango. Moreover, every treatment inhibited spore germination by 100%. The



in vivo experiments were Randomized Complete Block Design (RCBD). In pre-inoculation
experiment, we found that the above mentioned concentrations could not control disease
since pre-inoculation treatments were done after disease destroyed fruits. Therefore, we
increased the acid concentrations and found that the potent treatments of mango were 0.96%
oxalic acid and 1% acetic acid with the wounded diameter of 19.9 and 13.3 millimeters,
respectively whereas control treatment diameter was 26.63 millimeters. The potent treatments
of banana were 0.96% oxalic acid and 0.6% acetic acid with the wounded diameter of 24.26
and 19.65 millimeters, respectively whereas control treatment diameter was 28.94 millimeters.
The potent treatments of papaya were 2 and 3% acetic acids with the wounded diameter of
3.95 and 0 millimeters, respectively whereas control treatment diameter was 7.33 millimeters,
as well as the wounded diameter of C. capsici were 0 and 0 millimeters, respectively whereas
control treatment diameter was 7.83 millimeters. The potent treatments of dragon fruit were 1,
2 and 3% acetic acids with the wounded diameter of 4.41, 5.16 and 4.6 millimeters, respectively
whereas control treatment diameter was 12.09 millimeters. In post-inoculation experiment was
done to prevent disease destroying; therefore, we could use organic acids with low
concentrations. Post-inoculation treatments of banana, papaya and dragon fruit were the same
concentration as the in vitro experiment. The potent treatments of banana were 0.96% oxalic
acid and 0.6% acetic acid with the wounded diameter of 22.95 and 23.80 millimeters,
respectively whereas control treatment diameter was 29.39 millimeters. The potent treatment
of papaya was 0.24% oxalic acid with the wounded diameter of 12.27 millimeters, respectively
whereas control treatment diameter was 17 millimeters. The potent treatment of dragon fruit
was 0.48% oxalic acid with the wounded diameter of 5.32 millimeters, respectively whereas
control treatment diameter was 12.4 millimeters. For mango at these concentrations could not
control disease, hence we increased the concentrations. We found that 0.96% oxalic acid
treatment had high potential to control disease with the wounded diameter of 15 millimeters
whereas control treatment diameter was 19.5 millimeters. The natural experiment was done as
the pre-inoculation treatments. We found that disease percentage of mango, banana and
dragon fruit were not significantly different among treatments. The disease percentage of 0.48%
oxalic acid of papaya was significantly lower than control treatment.
Key words: anthracnose disease, oxalic acid, acetic acid, organic acids
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ansnszdulifvadeasiumumusssusinassuy ulihfives oxalic acid #o 1) Sudsmsiindiina
Tnen15ludn copper finandinlavives toulwsi polyphenol oxidase 2) nszduliairaoulesl
peroxidase 3) tiuarmudussveadoriuwaduesiiy Suhlkfmunuseanudoulagnsagitunun
4) n3eAulAfivaiIEITIUNIUNIETIUYIF 5) vasni1gn andnsn1smela wagnisiindevesiey
faild oxalic acid iloannsuindelunman (Wang et.al,, 2009 ) ugsiis (Zheng et. al., 2007)

acetic acid {uansuaensie (Generlly recognized as safe (GRAS)) fesuldilu acidulant wagsin
aun3dluemng defved acetic acid Avaa1adaigy gn metabolite lasamsaluiiv lufarsnndns naln
M539M91UYee acetic acid WRgBIRU 1) pH 2) mmenvesaniuou 3) duiliunndvesluianadeay
Furudnlludevuwadveagduniduazdauinemsdi-oenvesas uaginuiausndnduaudey
wad dould acetic acid ilenrunulsaluiiunaisviln Wy B. cinerea lus{u (Sholberg, 2009)
A. alternata wag B. cinerea Tuuziawme (Alawlagi and Alharbi Asmaa, 2014)
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7.1 LLEJﬂL‘?’JlE)i'Iﬁ'IL‘VWﬂiﬂLLauLL‘VIiﬂI‘L!ﬁ

1.1 usnides Colletotrichum spp. anNauza1e ndremen Nzazne wazuiasns Mulsaueu
uwnsalua Inedausnandulsafisefuiedouns auim 0.5x0.5 wuiwns tilvuenidedae3d tissue
transplanting technique Tngusduirogrsluladenlslumaslsfanudidu 109% w5 wit &redae
dasnde 2 ad FlRuiensyanuilsahde mntuidusieginisuueinis potato dextrose agar
(PDA) UniTaiigamgiivies Liuideluvasneimsides

1.2 figatilsanu3Bues Koch (Koch’s postulation) Tasidsaidies1uunimns PDA uu 7-10 Yu
aridufuuunaundiviauall Undeluiituuiu 24-a8 Halus figamgiivies nagoinislsafiintuuas

[y

uenifoindnads iefigaiindudeviafetiu
7.2 manadaulszAninmvasnsaduniditnadenaniyveaduladasanuglsausuunsalualy
A (in vitro)

mumumwmaaaLLUUfjmaugsai (Completely Randomized Design, CRD) &I 8 n354735 5 szg?jﬁ
\W3suileuradedae3s Duncan’s Multiple Range Test (DMRT)

N353 1 geeuau (W)

n33387 2 0.05% prochloraz (yAAIUALLIN)

591357 3 0.24% oxalic acid

n591357 4 0.48% oxalic acid

n55A337 5 0.96% oxalic acid

591357 6 0.20% acetic acid

n594357 7 0.40% acetic acid

n35u337 8 0.60% acetic acid
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NAADUA87S Poisoned Food Technique 1ngtn3aue111s PDA WAINALNTADUNITAINAIIV AU
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waggamuANlinaNa1s vimsmaaes 5 91 daduiuilaainnsly cork borer vunidurAUdNane 0.5
wuAes wisduleseulalatiwesiieny 7 U 19UUHINTN 0 TINANAISLASYAAIUAN ULLYRT
a v =1 a & s & YA s = &
UM iIvies nTIINAIlaRI lUYAMIUANRSYWNIURLAYE TnemTinlduihaudnardlalativeudes
o o §f = s v o a o/ v LY &
dnawnmiUesiduinisduginisiasayveadule Ineldgnsdaaluil
wWasidudnsgugansiasyveudule = [(A-B)/A] x 100
A 2 ] a v ¢ a & S a
ila A fe AadulduRgudna1avedlalaiiye INaTyY UL IMITYRAIUAY
d' d i a v o ¢ a & S a
e B Ao AnadeLdungugna1avedlAlaiiye TNaSs UL SYANANENS
7.3 N3NAgaUUIEANSNNYRININBUVITENINasan1TIaNnvadEUa YR TIE WA L IALBULN SALUE
naaouUszansamlunisduginiseenvesalailnenay PDA wagnsan1unssuislude 2 a9

WHUNSNARBILUUENAaan (CRD) 8l 8 N5UTT 5 ¥1 LWSeuileuAlademels DMRT mdrunauldatu
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REUTDUN MLATBIMINEAUNAIINUEEATE 5 IauavenaUasiuiuasefiieny 7 Tuadududu 10
alefdeliaddnsasluaufsadomuiiuasomungliznay 5 lulasdns vudeuru 9 Trlusnduiun
1 ¢ v 14 o L o s Y v L3
MNevukHualanudmenmy lactophenol Whaladlunsiatuiuivalesnsenneldndesganssedd loy
duiiudnuau 100 adessie 1 91 Awinmesiduinisduginisenvesalesingldansawoluil
Wasigudn1sdugainmssenvasauss = [(A-B)/A] x 100
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- = ] A ° ¢ & = s v
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7.4 MagauUsEaNSNMMNYaINIAdunIgluntsdudinisiialsanauunsalus
7.4.1 nagaulszAnsnineainsndunidlun1sniuaAulsauauunsAluavaINstle Uzaznd
v Y a dy o . o . 1 1 a =K1
naeveNwazuiliens NUaniae C. gloeosporioides C. capsici Wag C. musae fdULYNIABUNTY
TNUNUNITNAABILUU RCBD ¥11n1590aes 2 A33 S11uasewainisaaasdu block Anden
1 % Y W =i s o & & o
ALY Uzazne nmeved wasumiling Mauysaladiauensdvuinkasliilulsanulasnunsnsnd
n1sauaNlsaLouunsalug vinauazeiamslyfeulaluaaslsdanudutu 10% Yaosliuiei
N iviog
7.4.1.1 Ugniediedsaisd Yanidemenisasdauasuviuasy 10 ¢ alesreliadtng auu
Ha 1 AUAIELATeNEUTE WaaseraNng ugazne nangvieukazkmdensldnsnimanainaguaie
QananaRnInulINaY Uniderigamiiviesunu 24 Filus leasuivuaieganaiainesn 9N
wlunsndunideunssuisasiolull u 5 uni
-3 Usenounieg 5 nssuds 10 41 taun n3suisAIuAy prochloraz AMLTNTY 0.05%
wag oxalic acid ANUTUTU 0.24 0.96% wa acetic acid ALY 1%
-Nauveu Usenousie 8 N3su3s 10 91 lawn N35uIsAIUAN prochloraz ALTNTY
0.05% oxalic acid AaLduTY 0.24 0.48 Way 0.96% Uag acetic acid ANLTNTY 0.2 0.40 Uz 0.60%
gavne Usenausieg 8 n3suis 5 91 lawn n3suddmauau prochloraz ANLTUTY
0.05% oxalic acid AXNTU 0.24 0.48 wag 0.96% waw acetic acid ALY 1 2 waw 3%
AN Usenoumeg 8 N35UAT 10 91 lawn n35uIFAIUAN prochloraz AN TY
0.05% oxalic acid ALY 1 2 Wag 3% Uag acetic acid ANUINTY 1 2 Uag 3%
winUdegliuisazinusnugaumaiives anadaesidudnisiale
7.4.1.2 Ugniaianag5vinuma Lilouzaine ugavne nanevied wazkmdansuiuad thunsesdld
AZN3T ULALHULTHLUUATILNIAIULNANSIIN 3 90 UzAZND 3 90 NAIENOU 2 A wazwiileng 2 9a

Y o & v dyy v [ ¢ a o a & o
wathauunleannnsly cork borer vunAEURIALENA1S 0.5 lwudwns Wisduloseulalaiiwesnd

' 1%
a1 o

918 7 T4 117190 UNLAI ULAZND NAIUVON LaslAIINTNITUHNALAT WAIARNATIBEINAIARNTITILN
nau Uni@enaumgivietunu 24 Hilusileasuimuaenganataineanainiiu diudlunsasunidany
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7.4.2 N9gaUUszAn3n nuaInIndun3dlun1sAtuaNlIALULNTATUAYBWLNN NLAZND NATY

wouLazLAIeNS ﬁﬂgm%a C. gloeosporioide C. capsici Wag C. musae BaINTABUNTEY

TURUNIINARBILUY RCBD ¥n13mnans 2 a3t Srurundswesnisvaasaiu block daden
NAw¥ng uvazne ndeven waruilinsfauysoimhiauevsduuisuar iidulsennuuannunansi
nsmuaulsaLounsalua vianuazonselufeslaluaaslsdaiuitudu 10% Jaoslvusi
paungiivios thanurlunseduvds danssuidselud wiu 5 uni

“uzae Usznaudne 5 n3wds 10 91 1éun nssadSauan prochloraz Ansidiudi 0.05% uas
oxalic acid AUTNTY 0.24 0.96% Uag acetic acid AULTNTY 1%

“néaevien Usenoudae 8 n33uds 10 1 1duA AuAu prochloraz mandudiu 0.05% oxalic
acid ALLTNTY 0.24 0.48 way 0.96% Wag acetic acid ALLTNTY 0.2 0.40 uaz 0.60%

“uzagne Usznaudie 8 n33uds 5 91 léud Aauaw prochloraz Ay 0.05% oxalic
acid AULINTY 0.24 0.48 Lar0.96% waz acetic acid ALY 0.20 0.40 Uag 0.60%

“ufslans Usenaude 8 n33uid 10 1 Idun aruaw prochloraz Ay 0.05% oxalic
acid AULTNTY 0.24 0.48 Uag 0.96% Wag acetic acid AMULTNTY 0.20 0.40 Uag 0.60%

Uaoeliuiawdiiseanansdie uzazne nalevioy wazwidans ldnznimanain Aquaiey

gananafnfinuinauy nulingaumaivesunu 24 Halus

7.4.2.1 Ygni¥edneiBawsd Woasuimua 24 dalus Yhazaie uzazneuazndiovon
UgniedentsasdaUasuriuane 10 alaiefindansasuuna 1 fudiewndesasd uduFoma
szaiae wrazne uazndievey ldnendmarafnequdienmanainiiutindu vuidedigumgiiviosuny
24 alus dleasufmuaiegeanaiineon nduiunfuinuniigumngives anadaefduininie
1A
7.4.2.2 Ugni¥edaeisviuwa easutwun 24 dalus thugihe uzazne ndeveuuas
uisfans snBedddnznimanadin udlHifudouvunsumsasuunauzsing 3 90 uzazne 3 90 ndrEven
2 90 uaziiaians 2 gaudnituiufildainnisld cork borer sunmFURNALINAN 0.5 WURLIAT LA
Gleseulaladioniifony 7 fu umisuuseahg nérevey uravnouasiifansivhunaud udngu
Fenemanainiiviutiindu Judefigumgiivesuiu 24 Hlus Weasufmusienganataineen anniu
thunfuinunitenmgiivies asaidadurigudnaisweauna
7.4.3 nagauyszaniainvainsadunidlunisarugulsanauunsaluavauzioe usasna
naqevay LLazLLﬁ"sﬁqmﬁaﬂmmﬂu,ilmilgn (WonmssIneA)
INUALNTIVAROILUY CRD 10 Srdmiusizaing ndesey ufdens uas 5 41 dwiuuzasne
fnidonuanzaing uragne nievenuaziiating fauyssiasiiauerd wurauagliidulsnainuuas
inwmsnsifnsmuntlsaLouunsalua uinauzang uzazne ndevenazuiinslunsndunidnude

4.1.1 wivaesliwianoamgivies asiadaesidudnisiinlse wWesiudnisagdetn Anuwiuile



Usunaunsanlaswsnle (TA) USunuveandsnazaretile (TSS) Aniuduasdusenaunigaindiiuadng

(L*) AdE0e3/ued (@%) wagA1uItw/amand (b*)
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- msifelsa (%) = fudndulse x 100

Nunlidulse

- magaydeth (%) = tmiindeunafusnw - dwnudimadiuinm x100
dhuidndeufugne
- e tadewases Chatilon force gauge U 10 LBF AMETEK UseinAanigaiasn
Tiaumdsy nnasuunadn 2 fadwns Tnedausash nans wasinera adienuladniesmdy
AU
- Banansadilansvld (TA) thihdunalsnvinaslamsm fu 0.1N NaOH saeSadildidiu %
NIAFHIN

USinaunse = _endilaasvld x 0.3202
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a a

NaHCO, e dadu An1iud/100 Haddns

USunaimiud = aflawwsnle x100
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C. gloeosporioide &nwalalatvasdosiuuensiie Wulsdueum fmdu auddtema
auwn aiangulailifeddy lafivegusamsainssuen wadiedla WTE (Figure 1 3 uag 5)

C. musae &nuaiglalaiivondouuoimsiidie @uledvndan yidntos afungulaiifedd
laflfeguine sulvfiansenssueniivineuu waddedla 1ilid (Fisure 2)

C. capsici &nvaglaladvoadoruuomsiisie uledthmamauied afundulatifedn
uavadilassaiednuagadevuiudendt 26 dhaas Yuegiulatifie afidiesusalduuuden
Wszduns Yarounay wadineala Lifid (Figure 4)

8.2 mManadaulszniamvasnsadunidiidnaienaniyveaduladosanuglsauauunsalualy
MuRBae

Wudmﬂﬂssﬁ%mmmmuﬂumimﬁnﬂmLé’uﬁlmawﬁa C. gloeosporioides Y3403 (Table
1 wag Figure 10) ‘1/qmﬂ’iiﬁ%‘a’lmmmuﬂumiLﬁfyﬂJmLﬁuimawﬁa C. gloeosporioides C. capsici
wag C. musae Yosuzaznouaznaleven (Table 1 wag Figure 7 8 wag 9) 8nLIu oxalic acid AU
i 0.24% liannsanuaunnaiyresduleventoldfenvasifud iesmnamududusuauly
waznsauisfimuauninaiyresduleilie C gloeosporioides ToszanfoyNnITLIZU0S oxalic acid
uaz acetic acid AIALTNTU 0.6% (Table 1 wag Figure 6)

8.3 N3NAFAUUITEANSNNYBININBUVTENINAAaN1TIaNVaNEUR YT IH A L TALIULNSALUE

[
ad v

iie 9 Falus »AnssUIsTudinssenvesayesla 100% vaueNnssuisamuaniinisienvesales
(Table 2 wag Figure 11-15)
8.4 NMInadsUUsTANSA WVRINIABUNIlun1TEugINISNAlsALaULNIATUE

8.4.1 nagauUszAninnvansadunidlunisaruaulsanauunsaluavaiusiie ugasne

P Y @ P & .. .. ' ' a ¢
NAWNBULATLNINING NUankd C. gloeosporioides C. capsici way C. musae NBULYNTADUNTEY

Y

NANSNAADINLIY

neaesmunssisluudsnte nuinsnesdfnanududu 0.2-0.6% llaunsoauaslsels
Jafiumududiundu 1.20 2.4 uaz 4.8% wuinil 24% uaz 4.8% Ranmsduiviunauzinanniazd
1.20% winpuduiiwantos Saaaanududuaanio 1.0%

a

n. 3asd wudinssudsiudlu oxalic acid fiesidudnisiinlsariniinssuiSaiunuediedl

13 a

HadAyn19ada lne oxalic acid A13dudy 0.96% auaulsalaniian diesiduinisialsn 13.30
a aa a s & ¢ a . Lo Y v P wa °
YenssUIsAUANTUsIGuANTsIAAlIA 39.20 1n51g oxalic acid AruutuannauTRlunv
auduleveutelaenss (Table 3)
U, TR WU NNTTURTEUNAUGNAUHARINIINTINTTAIUAN 1AY acetic acid AW
Nty 1% Aiduraudnanawna 13.3 Tadunsvaeingsuismvauiliiduriagudna1awng 26.6 1adiuns

(Table 3) 151% acetic acid finalagnsslunisdudinisaiyvestolasiinalnn1svinsufan11ue?
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A5UDU 2 evneuuazdiuliunndvedianasrluvhaentuderueadussgdunislnenisdudans
doonvesans wagnmaruisdndvenderuwad fufuieaduiiguinaniuna fiaenndoiu
smmuﬁwuiu stone fruit (Sholberg, 1998) ag’u (Sholberg and Gauce, 1995, Venditti et al. 2012)
anesiues (Moyls et al., 1996) W&y (Liu and Chu, 2002) woulda (Sholberg et al., 2000) kW3
(Sholberg et al., 2004) du (Venditti et al,, 2009) kaz UL LU D LN A (Alawlagi and Alharbi Asmaa,
2014) Sholberg et al. (2004) WU N155UGNLNIAEY acetic acid ALty 198 pUV/h aneosidud
n1suinAeuas Anjon pear qavunafiugnide Botrytis cinerea 10 36 18U 3 wazAuliuu 4 1Feu
N33 acetic acid Ay 200 Ui 2 adsRndertu IugﬂLLW%ﬁamL%yamuﬁiimwawudﬁaﬂmimw
Feld 439% uananil Venditti et al. (2009) $1891u1 N155u&N Fremont ua Fairchild #e acetic
acid Anududy 75 plU/h sihlvdidesifudnisiinlsnanadvie 8.3 uay 2.1% aud1nu drudulane
§ANUIINITTUME acetic acid Aadudu 50pVVh ilifiesidudnisiinlsranatnde 1.4 uas 6.6
AINAIAU D INANNATUNTUNRAENNTINAIY acetic acid MmeiuagyinsaiuaulsaTiusansaman
ey Alawlagi and Alharbi Asmaa (2014) 51891731 acetic acid Hiiduresnatuazuiaauise
mwgmmﬂﬁfyﬁuaﬁ A. alternata Wag B. cinerea ﬁgﬁiuﬁaﬂﬂﬁﬁami (in vitro) WAZUUNANZLUDLNA
laense (in vivo) A. alternata A¥8auUKEAB acetic acid 1NN B. cinerea NSTULLUBLNAME acetic
acid AR 40 UL @nsaannsiindsvessdemaniaulif 13°C 1aae 16 Yu
NANISNARDIVIINE VDN

yaaesnuNTINIsluuABIYe

n. 3asd wui1 ynssuASmunulseldfninnssuimunu nssuisAudlu oxalic acid A
Wt 0.96% uay acetic acid ALty 0.6% TesidudnisiAnlsa 12,53 uag 10.80 Ypuriingsuds
muaudiesidudinisiinlsn 22.66 (Table 4) mszduanuidudugianvensndunid Faluszdnsam
Tumsudauazmuaunsiaigueadenniian

v, 35vuna wui aeandosiuitasd Aensnisniutly oxalic acid Armidudu 0.48 0.96%
WAy acetic acid AITNTU 0.4 Uz 0.6% AAUHIAUINAIUKE 23.49 24.26 24.24 Uag 19.65
fiadiuns mud iy vefinssAsauguiliduringuinanusa 28.94 faduns (Table 4) uanaiuinde
veNAnLNG winsndun3dndinslivszansamlunismiunulse
NANITNARDIVDINLALND

yoaesunssislurudsade nnerdaiunalitaau Sufiuaududuvensnesdindy
12 uae 3%

n. 3aLsd wuinssndsiuglu oxalic add mnudiudu 0.24 % anunsnauauMsAnlsALeY
uwnsaluaiiiinein C gloeosporediodes leAnInssusauauegefideddgynieads diesidudinig

f < 3

\Aalsa 14 vaueNnssudsmivauiilasiduinisiinlsn 29 wasynnssudsausanluau C capsici 1o

Y LY a

a ! ada 1 IS o a
ANINSsEIsAUANEE1slidbd AN (Table 5)
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YU, TR WUIINTINITNRYLY acetic acid ANUTUTU 2 uaE 3% @1UN1T0AIVALLIALOULNTA
luaiinaniiie C. gloeosporediodes lafniinssuisaiuaueg1eiitedAyn19ada diduriaudnans
WHaLIAY 3.95 uag 0 Jaduns a1udiu (Table 5) vauefinssuisatuauiidurqudnatiaa 7.33

Aa o

fadwns daunssusniidnanimlunisemuauuraiiinanide C capsici i acetic acid AULTNTY

6

1 2 wag 3% Hidud1quinalsuna 4.08 0 uaz 0 Hadwns MNAIFU Yafinssuisarunud
WURIAUENAWNE 7.83 Tadwns
NAN15NARDIVBIUAILTINT
yaeosunsndsluruisatoudifunalidaou Jufuanududures oxalic acid uay acetic
acid U 1 2 wag 3% Ugnitielnsivhuna mzazaannimsass esanuidsnsiniuusa
WuIn53u38NuYIY oxalic acid ANLTNTY 0.48% wag acetic acid AuLdNTY 1 2 uaz 3%
usihgudnanaunasniinssuisauauetsditudfynieadn (Table 7) Sidurgudnansusaminiu
8.10 4.41 5.16 uaz 4.60 fadns MmNy vuzfinssiSemuny Didwihgudnanausa 12.09 fadwns
8.4.2 NadauUszANSNNYaINIABUNIIluN1IAIUANLIALDULNIALUAYDINZUIN UzazNa NEIY

Y @ o & .. .. o ' a a6
NDULLASLLNINING 'Vl‘lJinfUa C. gloeosporioide C. capsici Wag C. musae BadlynInaunse

NANITNAADINZIIG
aa 4 1 ¢ < I3 a (= 1 aa ! i . . (%
nATaSY wuiesigusnisiinlsalidaauuanaimisad Aszuinanisudlu oxalic acid v
N35035AUAN LaznssuAsTwly acetic acid Aududu 1% fwesidudnisiinlsauiniign 41.50
Yuzfinssismuaulosidusinisiinlsa 24.8 (Table 3)
aa o ! . . v v a Y ¢ ° ] aad =~
v, 35vIuHa Wudn oxalic acid AMUTNTY 0.96% FEURIAUINAILNARINIINTIUITDY &
Wurgugnatuag 15 dadwns vaueinssuisauauiiduriaudnaisuna 19.5 dafiuns (Table 3)
WAn$I1 oxalic acid ausadnt izl 9EIIUNIUNNETINYR@RRAARDIAU Tian et al. (2006)
wag Zheng et al. (2007a) Tian et al. (2006) 5789131 oxalic acid ann1sLUILELvOILNITINAAANITD
Alternaria sp. lagnstninlrasiseulediineinunistesiudies Zheng et al. (2007b) Wuinn15ULY
uzaia9lu oxalic acid AIMUTNTY 5 MM UL 10 U7 @1U15ATEARNTTENLAYAANITUNE 8D INEUT
I val a v Y . . o 08 Y a o Y a o o § va
Nulingaumgiiviesld s oxalic acid 1) FninlvinGnnaaisansiumuniesssud Inedniilidng
R

a51aeuluyl Peroxidase (POD) wagAanssuvesiaulasl POD (Toal and Jones, 1999) 2) $Snwid
waa idsamazsnwanuwiuilevesanna (Zheng et al. 2007 wag Ding et al. 2007) 3) gULINT
aseeiidu Wenvinainenaulesasuzdwansadnwanuuiuielilduiuidaegnisiuinm
1 a c‘l’ 1 =3 a a =1
wazann1siuudy uananil Yang et al. (2010) 57891Ud1 nsAdengrdnannisiinlsaluiunsenauing
Tnednunliassarsiuniunissssus® dniliiAnnisazauveseuluiidosiuiies a15a5199uLte
57 13 reactive oxygen species hagtinaniiulutiu epiderm Fsrulrunisinarlvinliuassuniusions

\Ainlsa Wang et al. (2009) wu31 oxalic acid AMULUTY 5 MM ¥2aBN15YIININVBINNTINALAANIS
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a51uefidu n1siinduniveianasUSuinneanaged dwWalinnsImunIudeENNAnINYe
P. expansum tagiinalnn1svinauae 1) ann1sas19lusiu alcohol dehydrogenase 1, cystathionine

B—synthase domain-containing protein Wag 1 —aminocyclopropane-1-carboxylic acid Fudulusiu
flannsairaueaneseduaziofidu 2) WnlusAuiiivadestunsaiiaansiumumasssumni
NANISNARDIVBINTILNDN

n. AFasd wuinvefidudnisinlsnvesnssudsiudly oxalic acid armidudu 0.48%uaz
acetic acid ALY 0.4% gandnsniBauau drunssuAsauldunnsisedaiteddymaadnty
nssASAuAN nssaETTuulufAAe n1surlu oxalic add mnadudu 0.96% uay acetic acid A4
WUt 0.2% (Table 4)

1. Fvhuna wudinssdsiddneniwlunisdufuazaiuaulsaie n1sudlu oxalic acid A2
Wty 0.96% Uay acetic acid AAYNTU 0.40 wag 0.60% HdURIAUINAI1MKA 22.95 24.57 LAy

1 L4

23.80 TaAAT AUAINU VueAINTINITAIUANTLAURIAUENa1auNG 29.39 Tadiuns (Table 4) wmee

q

(%
v o o

nsavisaessiinl damaudistmitlindana afrsarsiuniunesssueiuasdudmioratsde
JGEIEY
NANISNARDIVDINLALND

n. 3aUsd n3suBfulu oxalic acid Anududu 0.24 uaz 0.96% waz acetic acid Ay

Wudu 0.40% Hfnenmlunisaruaulsakauunsaluailiinain C gloeosporediodes 19ANINTINTD

)

aa A

AuaNeg 1 Ttyd1Ay19aia Sesidudnisiinlsa 27.50 30.83 way 31.67 vaziinsuisaiuaudl
Wesiiudnsiinlsa 55 daunssuisfaunsamunude C capsici Ao oxalic acid g 0.48% i

Wesigusinisiialsn 8.50 aauiinssuisaiuauiesidudinisiinalsa 25.83 (Table 6)

. TuNe WuIduRIgUENaURaNinNge C gloeosporediodes s¥MiNaNsTITAIUAY
wagdsauliuansseelidedfnneadia nssudsnuwIlduanen1suyly oxalic acid ANty 0.24%
Ny 3 a a = ax Ny 1 a a ]
fidusaudnatiag 12.27 faduns vaenssuismuauilidusdigudnalung 17.00 Tadwns du
WusAudnaraunamiinaini@e C capsici wuirlddauuand1amieadiiseninenssuis (Table 6)
wemsiuaay iweidguganelaunuaglagasannninisa sdaaiuyse@nsameense
duvsg Jeanteead

NANISNAADIVDIUARNING

1 aa A !

NARDINIUNTTUITIUIIWAB WD WuIINTINITNUYIY oxalic acid A TuTY 0.48%
WusaudnatawnaindnssuisavauegeildedAynieada Didudiqudnaising 5.32 dadiuns

YuznssIItmuauilidugudnatauna 12.4 dafuns nssuissesasliy loun oxalic acid Aududy

0.96% way acetic acid ANULINTU 0.6% (Table 7)
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8.4.3 nagauyszansninvainsndunsdlunisatuaulsanauunsaluauaInzsing zazna NauvaN

wazuiddansnAnuanuUasgn (WanNsIsUYIR)

HANTNARBIAMNINYDINLII

Wesidudnisifinlsn anuuiuile Usunavesudsiiazaneuild (TSS) Adund (a) Andmdes (b)
Ldupneinemeadifseninanssuds nssudsualu oxalic acid AMNTLTY 0.24% waz0.96% Hn1saeaydeun
° . . = wva v a v Y & ada a A a a A 2
Age g1 oxalic acid URaautRtnungevuad ikl nTsudsauauilusinaindudiuas s
nsanlamsnlogean usiilinuadnesingn (Table 8)

NANISNARDIAMNTNVBINGILVDN
¢ 2 < a s & & a4 8 A a a a o = o =
Wesludn1siialsa wWesiduinsanideun Ysunadnidud Ysiunsailansnlauasysuia
& o - i ' 1 aa ' adal aaa I . . Y Y
YoeveIuleiazatetle liuansnemneadifsendinenssuds nssuisnudly oxalic acid Auduty 0.96%
fA1AMUKIULLEUALAIAIINEATIIIINTINTINTTOU WANAALASEINIINTINITOU NT5UTTNNYIY acetic
acid ANUTUTY 0.2% TedAWReIIINIINTINITBU (Table 9)
HANTNARBIAMNINVDINLALND

335Uy oxalic acid Aududu 0.48% Tiesiduinsiinlsaaniinssuisaiuauesnad
v o w aa 1 1 & ¢ 2 (3 a H a a a 2 A Y o1
Teddyneada Aruuduile wWeosldudnsgaidst Usinainiud YSununsailammle ey

! = a A 1 ] aa ! ax aga . . v v
a719 Aunsiazdinies lanuwand1anadifiseninenssuids nssudsnudly acetic acid AuLtuty
2% fiUsuauveadafiazanslininiingsuisdu (Table 10)

HAN1TNAABIAMNINVRILATINT
s 2 & a i =1 c 2 & a3 a a a a4 a l

Wesiudnisifialsa Arannuwduile Wesidudnisgydeun Ysunainniiug Jsuunsaiilaw
sl USinaweaudafiazanainld Aanuadng duaauazdivios lifinuunnsnmieadifszninanssuds
(Table 11)

9. ayunan1IVnasuazdalauauuy

1. nysusnAnenmlunismvaulsaneuunsaluavauyidaUgnivenay fie acetic acid A
WNdY 1% wag oxalic acid AMILINTN 0.96% dunsuisnmuaulsalauunsaluauzilwgnidenvea
fe oxalic acid AULTNTY 0.96%

2. nssudEnidnenmlunismivaulsaLeuunsaluavesnagieulgnienaude acetic acid
ANULTNTU 0.6% Wag oxalic acid AIUTNTY 0.96% drunssuIsiatuaAulsALauLNIALUE NAIEVaY
Ugniwevidsde oxalic acid ALY 0.96% Wag acetic acid AILTNTY 0.60%

3. nssudsnddnenmlunisaivaulsatauinsaluavetuzazne Ugnienauae acetic acid
ANUNTU 2 Wag 3% dunsIuIsinluulsALauLAlUaNrazne Ugniiefinasde oxalic acid MY

WU 0.24
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[

4. nysudsnidnenimlunismunulsanauunsaluavesiidensugnieneufe acetic acid

a

AVATNTU 1 2 Uar 3% drunssuisnaruaulsaweuwnsaluawiidinsUgniyenindede oxalic acid
ALY 0.48% Agdunsnud acetic acid auaxlsakauunsalualgnidenaulannitugnaenngs
W97 acetic acid dinalagnseaideviiiyanvaudeTluvnei oxalic acid ArUANlsAkBULNIALUAUGN

Wenaslarnignidenaunsig oxalic acid NseAuliNGANAES19ENTAMUNIUNETTUYR

Qdd‘du

5. ﬂi'ill'Jﬁ‘V]llﬂﬂﬂﬂ’]WIUﬂWiﬂ’JU@llIiﬂLLE]HLLVIiﬂIUﬂ‘UENL%jaG]Wﬂﬁﬁimsﬁﬂa%a\iuzazﬂaﬁa oxalic
acid Wutu 0.48% druBemusssuyiAveuzaag ndreneukazuiafnsldfinuwanimisadn
semiensais daugunmidureuthauusiulusalsiusiazyle
10. nsunasuIdnlulguseloa

anunsauuziinwasns/gusenaunisihluldlalagnss
11. ANUBUAN
VDUDUA ugaila Lﬁauﬁyjaé unaUozdnual pgaAUY LLazuNmmﬁ wan A
UfThnluesliiRnisuazssouduatiuil
12. LONEI581989
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13, AMANUIN

Table 1 Effect of organic acids on mycelium growth inhibition of C. musae of banana (BCM),

C. gloeosporiodes of mango (MGCG), C. gloeosporiodes (PPCG), and C. capsici (PPCC) of papaya
and C. gloeosporiodes of dragon fruits (DCG)

Mycelium growth inhibition (%)

Treatment 7 days

BCM MGCG PPCG PPCC DCG
water (control) 0.00 ¢ 0.00 ¢ 0.00 c 0.00 ¢ Ob
0.05% prochloraz 100.00a  100.00 a  100.00a  100.00 a 100 a
0.24% oxalic acid 556 b 100.00 a 3151b 4474 b 100 a
0.48% oxalic acid 100.00a  100.00 a  100.00a  100.00 a 100 a
0.96% oxalic acid 100.00 a  100.00a  100.00a  100.00 a 100 a
0.20% acetic acid 100.00 a 64.44 b 100.00a  100.00 a 100 a
0.40% acetic acid 100.00 a 67.00 b 100.00 a  100.00 a 100 a
0.60% acetic acid 100.00a  100.00 a  100.00a  100.00 a 100 a
cv 2.75 20.12 1.49 1.94 0
F-test *% *% *% *% *x

Table 2 Effect of organic acids on spore germination inhibition of C. musae of banana (BCM),
C. gloeosporiodes of mango (MGCG), C. gloeosporiodes (PPCG), and C. capsici (PPCC) of papaya
and C. gloeosporiodes of dragon fruits (DCG)

Spore germination inhibition (%)

Treatment 9 hours
BCM MGCG PPCG PPCC DCG
water (control) 0b 0b 0b 0b 0b
0.05% prochloraz 100 a 100 a 100 a 100 a 100 a



0.24% oxalic acid 100 a 100 a 100 a 100 a 100 a
0.48% oxalic acid 100 a 100 a 100 a 100 a 100 a
0.96% oxalic acid 100 a 100 a 100 a 100 a 100 a
0.20% acetic acid 100 a 100 a 100 a 100 a 100 a
0.40% acetic acid 100 a 100 a 100 a 100 a 100 a
0.60% acetic acid 100 a 100 a 100 a 100 a 100 a
v 0 0 0 0 0

F test *x *x *x *x *x
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Table 3 Effect of organic acids on pre-inoculated and post-inoculated mango fruit kept at room

temperature

Treatment

Pre-inocu

lation

Post-inoculation

Sprayed (%)

Wounded (mm)

Sprayed (%)

Wounded (mm)

water (control) 39.20 c 26.6d 248 b 195 ¢
0.05% prochloraz O0a 7.6a Oa 8.6a
0.24% oxalic acid 19.10 b 189 ¢ 24.7 b 193¢
0.96% oxalic acid 13.30 ab 199 ¢ 31.30 b 15b
1% acetic acid 35.30 c 133 b 41.50 c 193 ¢
v 74.85 43.4 a8.77 36.79
F test *x *x *x *x

Table 4 Effect of organic acids on pre-inoculated and post-inoculated banana fruit kept at room

temperature
Pre-inoculation Post-inoculation
Treatment Wounded Wounded
Sprayed (%) Sprayed (%)
(mm) (mm)

water (control) 22.66 e 28.94 d 3.77 ab 29.39 d
0.05% prochloraz 0.80 a 6.82 a 0.00 a 9.25 a
0.24% oxalic acid 18.66 de 27.68d 6.92 bc 29.08d
0.48% oxalic acid 19.33 de 23.49 c 931c 26.97 cd
0.96% oxalic acid 12.53 bc 24.26 c 3.46 ab 2295 b
0.20% acetic acid 16.80 cd 271.25d 3.77 ab 27.25 cd
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0.40% acetic acid 22.00 de 24.24 ¢ 9.23 ¢ 24.57 bc
0.60% acetic acid 10.80 b 19.65 b 7.39 bc 23.80 b
ay 45.39 24.19 97.14 25.15

F test

*%

*%

*%

*%

Table 5 Effect of organic acids on disease percentage and wounded diameter of pre-inoculated

papaya fruit kept at room temperature

C. gloeosporioides C. capsici
Treatment Wounded
Sprayed (%) (mm) Sprayed (%)  Wounded (mm)
water (control) 29.00 c 7.33 bc 10 c 7.83 ¢
0.05% prochloraz 0.00 a 0.0a 0.00 a 0.0a
0.24% oxalic acid 14.00 b 10.17 cd 1.00 ab 1292 d
0.48% oxalic acid 26.00 c 1513 e 1.75 ab 8.75 ¢
0.96% oxalic acid 19.00 bc 13.79 de 2.00 ab 8.79 ¢
1% acetic acid 23.00 bc 7.25 bc 2.00 ab 4.08 b
2% acetic acid 22.00 bc 3.95ab 2.75 ab 0.0a
3% acetic acid 22.40 bc 0.0a 6.0 bc 0.0a
v 39.93 40.29 106.29 48.03

F-test

*%

*%

*%

*%

Table 6 Effect of organic acids on disease percentage and wounded diameter of post-inoculated

papaya fruit kept at room temperature

Treatment

C. gloeosporioides

C. capsici

Sprayed (%)

Wounded (mm)

Sprayed (%)

Wounded (mm)




water (control) 55.00 ¢ 17.00 abc 2583 b 15.92 a

0.05% prochloraz 0.00 a 11.27 a 4.33 a 5.88 a
0.24% oxalic acid 27.50 b 12.27 a 3333 b 14.54 a
0.48% oxalic acid 44.17 bc 19.67 bc 8.50 a 12.88 a
0.96% oxalic acid 30.83 b 20.67 bc 28.33 b 12.96 a
0.20% acetic acid 38.33 bc 15.60 ab 28.33 b 12.38 a
0.40% acetic acid 31.67b 16.73 abc 34.67 b 15.88 a
0.60% acetic acid 40.00 bc 23.30 c 29.50 b 15.25 a
v 51.79 28.72 59.59 42.13

F-test x* x* x* ns

Table 7 Effect of organic acids on wounded diameter of pre-inoculated and post-inoculated

dragon fruit kept at room temperature

Pre-inoculation Post-inoculation
Treatment

Wounded (mm) Wounded (mm)
water (control) 12.09 d 12.40 c
0.05% prochloraz 1.01 a 0.81 a
1'/0.24% oxalic acid 10.94 cd 11.69 ¢
2/0.48% oxalic acid 8.10 bc 532b
3/0.96% oxalic acid 12.04 d 8.76 bc
1/0.2% acetic acid 4.41 ab 9.57 c
2/0.4% acetic acid 516 b 10.09 c
3/0.6% acetic acid 4.60 ab 8.38 bc
v 96.77 86.99
F test xx o

! The first number represents for pre-inoculation treatments and the second number represents for the

post-inoculation treatments.
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Table 8 Effect of organic acids on disease percentage, firmness, weight loss, vitamin C, TA, TSS,

L*, a* and b* of natural mango fruit kept at room temperature

Disease Firmness  Wt.loss Vit.C TA TSS L* a* b*
Treatment (mg/
(%) (N) (%) 100ml) (%) (°Brix)
water (control) 1.0 6.967a 1496 b 38.15a 0.0801a 1502a 6081b 737a 3723a
0.05% prochloraz ~ 0.20 723a 1452ab 2555b 0.0704ab 1446a 6437a T7.16a 3735a
0.24% oxalic acid ~ 0.20 6.52 a 1335a 3272ab 0.0736a 1574a 636la 935a 39.82a
0.96% oxalic acid 0.0 6.77 a 13.66 a 30.17 b 0.0576¢ 1540a 6355a 942a 39.23a
1% acetic acid 0.10 7.44 3 15.59 b 259b  0.0608 bc 13.74a 6399a 6.60a 39.30a
v = 12.13 9.26 18.75 13.22 9.71 4.18 32.46 6.69
F test = ns *x *x *x ns * ns ns
*1) statistics was not analyzed
Table 9 Effect of organic acids on disease percentage, firmness, weight loss, vitamin C, TA, TSS,
L*, a* and b* of natural banana fruit kept at room temperature
Disease Firmness Wt.loss  Vit.C TA TSS L* a* b*
Treatment (mg/
(%) (N) (%) 100mb) (%) (°Brix)
water (control) 0.30 13.65ab 15.11a 631a 0.13a 2412a 6502ab 508 bc 35.88ab
0.05% prochloraz 0.00 13.20ab 1536a 7.30a 0.18a 24.00a 6531 a 4.99 bc 36.59 a
0.24 % oxalic acid 0.10 1540ab 2394a 11.23a 0.14a 2366a 61.51bc 2.04 a 33.94 bc
0.48% oxalic acid 0.20 12.60ab 14.88a 1156a 0.13a 2370a 66.38 a 473 bc  33.03cd
0.96% oxalic acid 2.50 730c 16.62a 1045a 0.12a 2250a 59.85c 583c 3269 cd
0.2% acetic acid 0.00 11.15bc 1693a 1023a 0.16a 2538a 63.03abc 4.80bc 31.12d
0.4% acetic acid 0.00 1230ab 16.02a 1057a 0.16a 2532a 6520ab 442bc 3221 cd
0.6 % acetic acid 0.00 16.55a 1398a 984a 020a 2382a 6390ab 342ab  33.06 cd
cv Y 37.63 49.32 28.85 26.02 5.46 5.9 41.25 7.55
F test Y *x ns ns ns ns *x ** **

*1) statistics was not analyzed
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Table 10 Effect of organic acids on disease percentage, firmness, weight loss, vitamin C,TA, TSS,

L*, a* and b* of natural papaya fruit kept at room temperature

Disease  Firmness Wt.loss  Vit.C TA TSS L* a* b*
Treatment (mg/
(%) (N) (%) 100mb) (%) (°Brix)

water (control) 13.75cd 1211a 100a 6899a 0.05a 9.83a b5526a 1327a 41.77a
0.05% prochloraz 0.0a 12.26 a 80a 6578a 006a 10.70a 59.75a 1934a 47.26a
0.24% oxalic acid 8.75abcd  9.84 a 10.0a 69.06a 0.05a 10.28a 5856a 17.37a 48.17a
0.48% oxalic acid 3.75ab 29.66 a 90a 7921a 004a 9.68ab 59.10a 7.79a 4450a
0.96% oxalic acid 15.0d 11.58a 120a 5804a 0.06a 1060a 5887a 2051a 46.32a
1% acetic acid 4.5 abc 18.38 a 100a 6689a 008a 1048a b5655a 9.26a 432443
2% acetic acid 12.5 bcd 1130a 10.0a 6894a 005a 78c 5920a 1879a 4898a
3% acetic acid 15.0d 1575a 100a 7092a 0.07a 810bc 5577a 1334a 4492a
cv 64.39 60.17 15.18 1277 2893 11.15 7.97 57 14.53
F test xx ns ns ns ns xx ns ns ns

Table 11 Effect of organic acids on disease percentage, firmness, weight loss, vitamin C, TA, TSS,

L*, a* and b* of natural dragon fruit kept at room temperature

Disease Firmness Wtloss  Vit.C TA TSS L* a¥ b*
Treatment (mg/
(%) (N) (%) 100mU) (%) (°Brix)
water (control) 0 191 a 716a 636a 006a 11.08a 37.36a 43a 3142a
0.05% prochloraz 0 213 a 654a 642a 0.08a 10443 37.17a 59a 3132a
1% oxalic acid 0 213 a 6.67a 7.03a 0.06a 105a 36.19a 6.11a 30.49a
2% oxalic acid 0 242 a 734da 7.88a 0.06a 1056a 38.14a 5443 29413
3% oxalic acid 0 202 a 794a 824a 0.05a 1048a 37.6 a 501la 30.56a
1% acetic acid 0.1 221 a 7.04a 848a 0.06a 1064a 37.71a 304a 3202a
2% acetic acid 0.1 2.17 a 759a 86la 0.06a 1006a 3727a 426a 30.04a
3% acetic acid 0.1 1.98 a 782a 7.52a 0.05a 10.86a 36.5 a 449a 30.84a
cv = 14.64 15.66 20.52 22.18 10.22 3.57 531 44.29




F test Y

ns

ns

ns

ns

ns

ns

ns
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*1) statistics was not analyzed
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Figure 5 Colony (A) conidiophores (B) and conidia (C) of C. gloeosporioides of dragon fruit

Figure 6 Effect of organic acids on mycelium growth inhibition of C. gloeosporioides of mango
(T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48% oxalic acid, T5=0.96% oxalic
acid, T6=0.2% acetic acid, T7=0.4% acetic acid, T8=0.6% acetic acid)
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Figure 7 Effect of organic acids on mycelium growth inhibition of C. gloeosporioides of papaya
(T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48% oxalic acid, T5=0.96% oxalic
acid, T6=0.2% acetic acid, T7=0.4% acetic acid, T8=0.6% acetic acid)

Figure 8 Effect of organic acids on mycelium growth inhibition of C. capsici of papaya
(T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48% oxalic acid, T5=0.96% oxalic
acid, T6=0.2% acetic acid, T7=0.4% acetic acid, T8=0.6% acetic acid)
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Figure 9 Effect of organic acids on mycelium growth inhibition of C. musae of banana
(T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48% oxalic acid, T5=0.96% oxalic
acid, T6=0.2% acetic acid, T7=0.4% acetic acid, T8=0.6% acetic acid)

Figure 10 Effect of organic acids on mycelium growth inhibition of C. gloeosporioides of dragon
fruit (T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48% oxalic acid, T5=0.96%
oxalic acid, T6=0.2% acetic acid, T7=0.4% acetic acid, T8=0.6% acetic acid)
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Figure 11 Effect of organic acids on spore germination inhibition of C. gloeosporioides of mango
at 9 hour after treatment. (T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48%
oxalic acid, T5=0.96% oxalic acid, T6=0.2% acetic acid, T7=0.4% acetic acid, T8=0.6% acetic acid),
photos were taken from EM by 100X.

Figure 12 Effect of organic acids on spore germination inhibition of C. musae of banana at 9 hour
after treatment. (T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48% oxalic acid,
T5=0.96% oxalic acid, T6=0.2% acetic acid, T7=0.4% acetic acid, T8=0.6% acetic acid), photos
were taken from EM by 100X.
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Figure 13 Effect of organic acids on spore germination inhibition of C. gloeosporioides of papaya
at 9 hour after treatment. (T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48%
oxalic acid, T5=0.96% oxalic acid, T6=0.2% acetic acid, T7=0.4% acetic acid, T8=0.6% acetic acid),
photos were taken from EM by 100X.

Figure 14 Effect of organic acids on spore germination inhibition of C. capsici of papaya at 9 hour
after treatment. (T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48% oxalic acid,
T5=0.96% oxalic acid, T6=0.2% acetic acid, T7=0.4% acetic acid, T8=0.6% acetic acid), photos
were taken from EM by 100X.
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Figure 15 Effect of organic acids on spore germination inhibition of C. gloeosporioides of dragon
fruit at 9 hour after treatment. (Tl=control, T2=0.05% prochloraz, T3=0.24% oxalic acid,
T4=0.48% oxalic acid, T5=0.96% oxalic acid, T6=0.2% acetic acid, T7=0.4% acetic acid, T8=0.6%
acetic acid), photos were taken from EM by 100X.

Figure 16 Effect of organic acids on pre-inoculated C. gloeosporioides wounded mango fruit.

(T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.9 6 % oxalic acid, T5=1% acetic

acid)
I

Figure 17 Effect of organic acids on post-inoculated C. gloeosporioides wounded mango fruit.

(T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.9 6 % oxalic acid, T5=1% acetic
acid)
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Figure 18 Effect of organic acids on pre-inoculated C. musae wounded banana fruit. (T1=control,
T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48% oxalic acid, T5= 0.96%
oxalic acid, T6=0.2% acetic acid, T7=0.4% acetic acid, T8=0.6% acetic acid)
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Figure 19 Effect of organic acids on post-inoculated C. musae wounded banana fruit.

(T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48% oxalic acid, T5=0.96% oxalic
acid, T6=0.2% acetic acid, T7=0.4% acetic acid, T8=0.6% acetic acid)
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Figure 20 Effect of organic acids on pre-inoculated C. gloeosporioides wounded papaya fruit.
(T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48% oxalic acid, T5=0.96% oxalic
acid, T6=1% acetic acid, T7=2% acetic acid, T8=3% acetic acid)

Figure 21 Effect of organic acids on pre-inoculated C. capsici wounded papaya fruit.
(T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48% oxalic acid, T5=0.96% oxalic
acid, T6=1% acetic acid, T7=2% acetic acid, T8=3% acetic acid)
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Figure 22 Effect of organic acids on post-inoculated C. gloeosporioides wounded papaya fruit.
(T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48% oxalic acid, T5=0.96% oxalic
acid, T6=0.2% acetic acid, T7=0.4% acetic acid, T8=0.6% acetic acid)

Figure 23 Effect of organic acids on post-inoculated C. capsici wounded papaya fruit.
(T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48% oxalic acid, T5=0.96% oxalic
acid, T6=0.2% acetic acid, T7=0.4% acetic acid, T8=0.6% acetic acid)
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Figure 24 Effect of organic acids on pre-inoculated C. gloeosporioides wounded dragon fruit.
(T1=control, T2=0.05% prochloraz, T3=1% oxalic acid, T4=2% oxalic acid, T5=3% oxalic acid,
T6=1% acetic acid, T7=2% acetic acid, T8=3% acetic acid)
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Figure 25 Effect of organic acids on post-inoculated C. gloeosporioides wounded dragon fruit.
(T1=control, T2=0.05% prochloraz, T3=0.24% oxalic acid, T4=0.48% oxalic acid, T5=0.96% oxalic
acid, T6=0.2% acetic acid, T7=0.4% acetic acid, T8=0.6% acetic acid)
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Figure 26 Effect of organic acids on natural mango fruit. (T1=control, T2=0.05% prochloraz,

T3=0.24% oxalic acid, T4=0.96% oxalic acid, T5=1% acetic acid)

Figure 27 Effect of organic acids on natural banana fruit. (T1=control,T2=0.05% prochloraz,
T3=0.24% oxalic acid, T4=0.48% oxalic acid, T5=0.96% oxalic acid, T6=0.2% acetic acid,
T7=0.4% acetic acid, T8=0.6% acetic acid)



34

Figure 28 Effect of organic acids on natural papaya fruit. (T1=control, T2=0.05% prochloraz,
T3=0.24% oxalic acid, T4=0.48% oxalic acid, T5=0.96% oxalic acid, T6=1% acetic acid, T7=2%

acetic acid, T8=3% acetic acid)

Figure 29 Effect of organic acids on natural dragon fruit. (T1=control, T2=0.05% prochloraz,
T3=1% oxalic acid, T4=2% oxalic acid, T5=3% oxalic acid, T6=1% acetic acid, T7=2% acetic acid,
T8=3% acetic acid)



