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Abstract

Anthracnose disease is one of the factors that affect the quality of the fruit after harvest.
For reduce the use of chemicals to control diseases. The study on the use of combined heat
treatment and carbonate compounds for disease control. The objective of the research was
control anthracnose disease after harvesting of dragon fruit, papaya and mango. By testing three
methods is the usage of carbonate compounds, using hot water and the use of hot water with
carbonate compounds. Anthracnose disease control on dragon fruits caused by Colletotrichum
gloeosporioides found carbonate compounds are effective in inhibiting disease severity on the
results obtained in the range 5.85%-38.55%, 2% ammonium carbonate was maximum inhibition
of disease severity and lesion symptom was 1.60 cm. Dipping the dragon fruit in hot water of
55°C for 5 minutes to control the disease as well and lesion symptom was 0.17 cm. The
method of the hot water combined with carbonate compounds was found the hot water is a

factor that has resulted in disease control.

Anthracnose disease control on papaya fruits caused by C. gloeosporioides and C.
capsici found that the carbonate compounds less inhibiting effect on severity of disease caused
by C. gloeosporioides 0.93%-7.37% and inhibiting on the severity of disease caused by C. capsici
in the range of 19.83%-65.52%. The use of hot water combined carbonate compounds for

disease control found the hot water is a factor that has resulted in disease control. The papaya



fruits dipped in hot water of 55°C for 5 minutes inhibit the severity of disease caused by

C. gloeosporioides and C. capsici were 100% and 80.01% respectively.

Anthracnose disease control on mango fruits caused by C. gloeosporioides showed that
2% potassium carbonate and 2% sodium carbonate inhibition of disease severity were 78.59%
and 76.89% respectively. The dipping mango fruit in hot water of 55°C for 5 minutes inhibited
the severity of disease was 95.31%. The use of hot water combined the carbonate compounds
found that the carbonate is a factor that has resulted by enhanced inhibition of disease severity

increased slightly.

Keywords: anthracnose disease, dragon fruit, papaya, mango, Colletotrichum gloeosporioides
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1. uiadenswugiiiaunadanuag

1.1 wENLTETIAMALIALOULNIALUAINKALAITINTNAIN1 AU
nsueniesankawiitang Mnaulusdminuyusiil wuldenanvelsawounnsalug
AN Colletotrichum eloeosporioides
aNYEN AN IWING1VBRTBIT C. gloeosporioides
lalaflvesgesiuueimsiiaie ddvndan dulewsyyiudntesanimiiens auldiy
o v 14 a a S v a IS
gsiamdy wunsaielatiide Fduenvunusnunandalall
Weosnasielgnfsuan (fruiting body) Wuuaziwedd (acervulus) Meluasilailie uavlaiiale
Wo3 (conidiophores) laflifey wadife laludid sunsnszuen wivineuu diugiuvatedndnties
A =2 < v
nelutllglanana@udunnsyadaiay
anwara1n1svadlsn Buwsnidugaunadni Wedenaguiias yaunavenslugiiuiiany dnvas

une nudesasninguvedafiie (conidia) iWudlon ddueuvuy vuuna (Figure 1)

1.2 mmaauﬂizam%mwmmaﬁmjmm%wLumﬁiamm‘%mauﬁﬂﬂL%aiﬂaﬂLmhmwmmmhasuaama
wlans

ﬂizam‘ﬁmwmmmimjmﬁuaLumGiaﬂﬁt,ﬁ]‘%zyjmmLé’uELm%aﬁ C. sloeosporioides A18735
o3y WuImReNASUDILA 2 wav3% wenluidoumsusiun 2 wav3% fnadwuniseiyves
duledesn 100.00% SUszansamidisuinduansiesiufdnidosiduneaa 0.035% sewn fe
Tnunadeunisuaun 3% wenluflounisuoiun 1% wazlaieuluasuaiun 3% dnadsdunsiaey

voudulawiniu 89.25% 87.30% Way 86.94% auaiau (Table 1 uag Figure 5)

1.3 nadeudszdnsnmmasansnduanivaiualunisauaslsaueuunsaluaiifinanmsdgnitosiuua
whglans
UsgAnsamunsaisnguaiiuoiunnlvaulsaueuunsaluavunaufafinsugnide
C. gloeosporioides wu1 wosluidsun1iveiun 2% duadudsanuguussveslsaldfiian 38.55% i
YUIAWNAUUNE 1.60 B3 5090900 B1918a 0.035% Inwnadeuluaisusiun 1% laieuluaisuaiun
29% uarlesuesuaiun 2% Tuadudinuuussedlsaviniy 37.70% 32.58% 28.71% wag 28.36%

ANa1eU (Table 2)



1.4 negeuUszavznnveahseulunisaiuaulsaleulnsaluaiinanMsUaniie s IuuNaLidans

1.4.1 nageuUszAndnmvestnfeulunisaunulsaeuunsaluaiiinainnisugnidesivuna
uiiinsuiiednidengnmnivenindounagnamimanya
UszAnsamuonitfouniuaulsauouunsaluauunauiafansugnide C gloeosporioides
wuarwdiiusserisgunnivesnifeutunailumsqy fe luwsasnafidusadegumgfivesirdou
avtuinalunismuaslsaldundu @il msdumauinsfingluidougumnd 55°. um 3 uags wfl fua
runslsaldffian Tneduunaunavuna 051 wag 0.17 wu. mud1dy Turueiinauidngnidoyn
ATUAY TYUIAUNAUUNA 2.38 . (Table 3)
1.4.2 vaaousgAnsninmesiioulunismunulsnaueuusaluafiinannisugnitesvunauiaiiang
daidongaumgiuaznarlinadlunisaiuaulsnainde 1.4.1 e 50 53 uaL55°w. 11%IN3
yaaes wui Sarwduiussevingamgiivesiiouiunatlumsguna Wudeatude 1.4.1 Taensqy
waufsiansluthdeugamgl 55%. wiu 7 war10 wifl annsamuauldiiiae Tuuausauuna 0.35 way

0.39 @yl AUEIRY HakElNTUNRYAAIUAN HUUAwNaUUNE 2.75 @4. (Table 4 Uay Figure 9)

1.5 negeuUszaninmueninfeulavarsnguativaiunlunisnivaulsakeuunsaluaiiinann1sugn
WostuuNaumlang

ARLARNUNTRUKAEANTATUBLUANLNAALUNITAIUANLIAINTE 1.3 kag 1.4.2 NANITNARDY
wui gangivenideuduledeifinalunismunulse vlivuausauunawiisnsuansisiunnadn
2 ‘&J 1 Y v go/ b4 a o ) ya A
fatl nMsgumauiiensluinfougamgil 55%. Wiy 5 Wil @1u13aAUANLAR TVNALKAUUNS 0.24 B4,
5998937 Ao UrTeugUuAl 53°9. WU 7 Uil JvwiauNauuKE 0.32 i, waznaumiensugnieyn

AIUAN YUALKAUUKA 1.85 @3, (Table 5 ua Figure 10)

ﬂﬂim‘uasﬂmLLauLmsﬂIuaLLﬁaﬂqmﬁLﬁmmm%uai’] C. gloeosporioides MEua13NGUAITUBLUA
Mnuansneast nud Tedeuniveiun wazuesluienasuaiun fussansnmlumsiudinisiase
voaduleld 100% waginalunismuaulsavunalgnideldd Tsenulafouaiveun 2% awnsa
fudsnsaiaueaduls C capsici analsanouunsaluavastandnld 88.67% (afisa, 2550) nalnnis
v‘hmuéuaqmiﬂajumifual,umLﬁ'aazmaﬁw%LﬁﬂL%Lﬂﬁ@éﬂ@ﬂ@%iﬂﬂﬁﬂ@ﬁﬂ Fapafinalvimnudy
meluduloanas esnuilawadideons Ranisuadveadule (Fallik et al, 1997) wazdawadanig
afuadesvendon ieudiudluannzfiansnguansveiunazatsih asdondidusng daeliAnaan
Femesoidosnguiu

1% v

nsttihFeumunulsakeuunsaluaumdang wuinlegamiiunasduuazaNlygunauudy
fnaiuysgansnmlunismuaulsn 9INN1MAaes MsFunaluingeu 43 45 wagd5°s. w5 uli L
a1unsanruAulIala uit1Foun 50 53 wags5%w. Inamuaulsalaaniuadu n1sgunatutiiou 55%.

= v A a aa 1%
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ININANIINABIT C. capsici IneunaluinFou 53°5.u1u 1 w1l aan1sialsald 40.00% wagn1squ
nalu3au 55°0.uu 1 Wil anansadudiniaialsanaiumgdensiiinainie Bipolaris cactivora 16
55.10% (158 48z auAs, 2556)
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2.2 1/1mauﬂ'ﬁzammwmmmiﬂqmﬁuaLumiamﬁw%igﬁuauﬁuslaLé??aﬁflmt,miﬁﬂl,t,aumeiuaﬁuaqwa

ugaene 2 maﬁuﬁ: 9 C. gloeosporioides Way C. capsici
Uizﬁﬂ%ﬂ’]W%@ﬂﬁﬁﬂdiﬂﬂﬁU@Lumﬁamilﬁﬁiyfﬂ@ﬂLﬁuIEJL‘?}JE]T] C. gloeosporioides (Table 6 way

Figure 6) Wag C. capsici (Table 7 wag Figure 7) A83591%15WY WUT1 awsm%nammﬁmaé’ué’jamm%ag

voudulesosme 2 aneiug Wluiirnafedu fad weuludeuasusiun 1 2 uaz3% Inagadunis



WinvandulowesIvie 2 aeiug 100.00% fuUseansamiieuwiniudungnda 0.035% wazluseaasny

0.035% S09A9UNAB LUALUAISUBLUS 3% WAy LaLRguAISUBLUN 2%

2.3 maauﬂiz?m%mweuaqminejum%uammiumimuquimLLauLmiﬂIuaﬁLﬁmmﬂmiﬂqm‘%@ﬁwuwa
Ueaene 2 maﬁuﬁ: f® C. gloeosporioides way C. capsici
U33?11nﬁmwsuaﬂmsﬂfjmm%‘uammmu@uiiﬂLLauLmiﬂiuauumamazﬂaﬂqﬂL%@iﬂ C.
gloeosporioides WU msm%“uaLumﬁmaé’Usj'jQﬂ';wanuLLiqsuaquumaiiﬂiéw’@?’l el wesludlouaiueiun
1 waw2% Sudsanuguussvatsald 7.37% uaz7.1% nudidu Tureillusnaesiy 0.05% uaz0.035%

TNadugInNULTIvedlsalaf 100.00% way 97.32% aua1su (Table 8 wag Figure 11)

UszAnsnmvasansnguatuaiunniunslsauouunsaluavunauraznolgniies C capsici
wui Tedeuansuaiun 3% uazuesluisuniueiun 3% Sudsaugunssvedlsald 65.52% uas
54.23% suddy wazlusaaesny 0.05% duadudinrmsuussvodlsaldifian 96.13% (Table 9 uas
Figure 12)
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wuarwduiudssvingamgivesidousunaiily fe luutesnafifunadiegumgivesiiougsiu
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w5 uar? Wil Iadudimuguussvedlsaldiiian 95.98% way 92.76% mudiy sesasn Ae
thiougaunad 55 wars3°w. w1y 10 unft Sudinusuussvoslsald 90.80% waz 87.86% nuandu

(Table 10)
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2.5 negeudsyansnmvesinseunazanInguaiuaiunlunsmuanlsaLauuMsAluaNinINN1TUan

& o A .. ..
WIDINUUNANEALND 2 @18WUg AB C. gloeosporioides way C. capsici
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ARNLADNTLAUDUNNLVDILNSDUBALLIANTILILANIINTD 2.4

9 Y
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2.5.1 YszAnSamvesurfeulararsnguarivaiunlun1sniuaulsalouwnsaluauuna
ugarnoUgnilio C. gloeosporioides wupuduiusseminsguvnivesinfeufuarsiild fsdl nrsguna
uzagnaluth¥ougamad 53°. utu 10 it $awiuans Swadudsanuguussostsaliunnsafuni
adf durdougunad 55, uru 5 uag7 und duadufininuuusmedlsalduansistuegied

CZ)

TodAgyalagnudn msldunSeuamumall 55%. w1 5 ui dnadudeninusuusswedsald 100.00%



fuszAnamifeuiity nsldihfeugungd 55°. w5 wiit Swfulneunifveun 1% uas
TusAaes 1% 0.035% dwsutinfeugamadl 557, umw 7 unit fafulsdeuasueiun 0.5% ueuluies
ASualum 1% warlUsAansny 0.035% duadudamnusuussvedisald 100.00% Wuieniu (Table 12)

2.5.2 UszAndnmvesirfeunararsnguaivaiualunsmuaslsnueuunsaluauunatzagne

Ugni¥ie C. capsici wud ansiildiduladeniinasanisdugernusuussvadlsawnnasiuegaditeddy

' 1
v

g9 asell Msfunanzazneluirfeusiuiulusnaesny 0.035% udiainusuuseveslsald 100.00%
5998937 Ao Wreunudulafeunisuaiun 0.5 uay 1% Jnadudinuguusivedlsald 76.84% uag

80.19% lTuvauzinisidiriouiissetaned dnadudininuunswedsalasgn 57.43% (Table 13)

2.6 maauﬂaz%w%mwmaﬂﬁ;ﬂ%’auqmmﬁ 55 peAgaLdd waransnguaIsuaiunlun1sAIuAulsALel
LLVIiﬂIuﬁﬁLﬁﬂmﬂm'iﬂqm%aiwuwawasﬂa 2 maﬁuﬁ: Ao C. gloeosporioides Way C. capsici

2.6.1 UsgAndnmvostihdouguvnd 55°. uaransnguarivetuslumsniunslsaLeuusalua
Uumamazﬂaﬂgmsﬁa C. gloeosporioides WU mif\jmauzazﬂﬂuﬁﬁau 55°. WU 5 7 hay 10 W
fafuansuianingg Suadudinrusuussedlsaliunnisiunieada Fafy miajmaiuﬁﬁauqmmﬁ
55°. 1w 5 Wit duszAnsnmlunismuaulsa Gafnadudsnnusuussvedlsald 100.00% (Table 14
way Figure 13)

2.6.2 UsgAnBnmvestihdouguvnd 55°. uaransnguarivetuslumsniunslsaueuumsalua
Uumamazﬂwqm%ﬁ) C. capsici wu ansildiunanzaznaduiladeiifnatensdudsanugunssos
Tsrumnsnafuogneditfoddyds foll nsdunaneazneluifeunnu 5 7 wagl0 unit Srufulusaosy
0.035% Sudannuguussasisald 100.00% sasasn fo n1sfunaluthiou Tuadudinusuusses
Tsnld 84.68% dedialiuandnafunieadn funisldfeusiufuarsnguaiiveiun (Table 15 uay

Figure 14)

mim‘umﬂ,iﬂLLauLmaﬂIuamazﬂaﬁLﬁmmm%a'ﬁ C. gloeosporioides Way C. capsici AILENT

(%
[

! s J I s Y a k4 r.:qu 5 v 6
nauAsuslun wud wewluidoumsueiun 1 2 uaz3% n1sdudinsasyvenduloiosng 2 aeiug
19 100.00% Sivakumar et al. (2002) sre91umsuluiona1susiug 1 Lay2% n13udInIsseueidy
leso31 C. capsici avmlsanauunsaluauzaznala 90.00% Wenaaaulseaninimnisauaulsauy

! 1 3 = a a d‘ a dy .. SJOI
Ha wudrasnguarTusiuniussaniamlunisatuaulsavunaiiinainiie C gloeosporioides lasin
1IN wAVUHAUNE C. capsici anansanluaxlsalaiiunats uin1siunalulsraessiussdnianly
nsmuaulsavLNalanfian Wesanlusraesuduasiedilungy Imidazole Wuansieiuszunngadu 3
guslunisvianedesvatevila wazarusaduasdlutuaisiadeuianale Inadudeansnqunalodiu
(Fatty acid) Mdndulunsadimiagaduaaiios Danderson (1986) s1ea1un1sguraslanlalulusaae

57% 0.05% U 5 uI¥l @nansaaunulsaLeuLnsalugle



nsgunauzagnalutnfou 55°. uru 5 undl arvaulsaneuunsaluaiAnainide C
gloeosporioides ## fnafudannuguusdld 95.98% uazeuaulsanouunsaluafinannide C. capsici
#Uunans 56.88% wiidledunauiu 10 wift agdudsanuguussvadlsald 100.00% $hetuazams
(2556) TBaunTTuRaLzaznaUgnude C gloeosporioides Tutin¥au 47°8. w1y 30 uft finaanAa
Juusvedlsala LLazmﬂﬁﬁﬁauimﬁuawsaéuww%vaLum NUN mamazﬂaﬂgmsdga C. gloeosporioides
nsliinfeuifissegnuien itsswasansmunulsauuna uiuusalgnide C capsici asdutladouia
UsyAvBamlumsniunulse fafu nsmunulsauouunsaluauzasnelwldauugal Sufudodldihion

53°.17U 10 YW 938 55°9.17U 5 Wl Sauiugunalulusnassiy 0.035% 1w 5uii

14

3. uzaivsnugunanliivuasd

3.1 LENLTIIELALIALOULYITALUAIINNANZIIAINISAULAEY
MINsHeNeIIAINHaNE Mnauluwndmindedul nulgesanmglsateuuwnsaluaiin
N1 Colletotrichum gloeosporioides

ANEUENINENIIVINGINOUYRIT C. gloeosporioides

4
< v a

Talaflveadosuuonmsiitie favneum Wulswiayiudntosaniniienns fuliiu
gnsidandy Talatlveuissunsgdurawmu wunisadengulaiivie dduuinunadlaladl

Heosadagnieuaf wuvenweydalusuine meluadlaiflenesiduiunss la Lifid uas
ahaladifeiivanefuladaleves Tnfiiewadiie Talsidd suld fmsanszuen Hheuy

Snuuroinisvedlan Fuusnilugndi vuadn unesvssanilenauzahsaninntu unadd

Wnnas Liaideunaguiias nulesaiinguvesiaiife ddueuvuy ognsinaauna (Figure 4)

3.2 nadeuUszAnSnmvasasnguAivaiuaden sl readuladonainelsaueuunsaluavesa
12

1Jiz?m%mwumaﬁmjum%umumGiamiw%zgﬁuauﬁuiaL%@iﬂ C. gloeosporioides A1875
omnsfie wud wewladeuandueiun warluiouaiuaiun 3% dnadidunisasyvenduledes
100.00% $UsEANTAINABUYINAUBLIYIER 0.035% LazlusAans1y 0.035% 5098911A0 LaLRsw
mSuBiuR 2% warlnunadeumdueiun 3% Sidunsiasyuenduls 90.48% uaz 88.92% nuddiu

(Table 16 wag Figure 8)

3.3 naapuUsEavinmvesansnguatiuaiualun1saIuAulsALauIMIAlUaTILANAINNTUgNITRT UG

113079



UsgdnSainvesaisnguaisvaiunnivaulsawaunnsaluauunauziialgniios,
C. gloeosporioides WU INUNALTYUAITUDLUA 2% LYLRENAITUBLUR 2 WaE3% SUSIAMUTULT
o4l3Ald 78.59% 76.89% War70.31% a1ua1au lusuzNlisnaos1v 0.035% dnadudining

JULvadlsAlaR 97.47% (Table 17 wag Figure 15)

3.4 naaeuUszAvSnmestnfeugamadl 55 asrmiwaldua lunismuaulsalouusAluaTiAn NS
‘qu%jaiwumammq

UszAnsnmvasthdoumunulsauouunsaluauurauzaiaignidie C gloeosporioides WU
nsgumauzasluifouguvgf 55°.u1u 5 3 uazl wift dwadudienuguussvedsald 95.31%

91.77% uar 59.86% muafu tnein1sgunanzaictunfou w3 wags wii dAn1sdudininy

JUL LA liwANF1aiuN19EiR (Table 18 way Figure 16)

3.5 nageuUszAnsninaesinfouaraisnguarivaunlunismunulsauouunsaluaiiinannsugn
esuunauzing

fndemindeunazansnsuaunilinailunisenuaulsrnde 3.3 uwas 3.4

KAN1INAREY NuANENTUSsE s feufuansiildduna Tnason1sdudin uguuseslsa
uansnafusgnaiiedndy dil nsdunauzaadluthiougamgl 55°. umu 3 uit Saufulseaese @
wadfudanusuussvadlsaldd 99.05% sesaun Ao nunaiBouaivoiun 2% uewlufounsuaiun 1
uaw2% Sudannuuussvesisald 95.87% 91.919% uay 90.95% ANEI

dnfumstumanzadlutifeu 5511w 5 unit Sfulusraesy Snadudimuguussedsn
1§77lan 100.00% sesasn fo Inunadounivoiun 2% warlnumaiBouluasueiun 3% Sudinay
suussvadlsald 98.89% Tuvagiinisdunin¥ou 5 wiit mudreguigamgiivios 5 unit fnadudanna
suusavaslsaldvindy nisquihdou 5 unit Srusuladeulumsveiun 1% uazdmiunsgunaluihiou
5 Wil Wissesafisranansadudinuguussvedsald 96.98% (Table 19 wag Figure 17)

mimuamimLL@ULmiﬂIuammqﬁLﬁmmLﬁ?ﬁyaiw C. gloeosporioides AI8a1INGUAITUBLUA
wui wenluifloumsueiun wagluisunsuoiun msdudinisiasyvenduledesls 100.00% dua
Snwauzieiudesanvlsavesuiting uasazazne n1sfunaluledounisveiun 2 % w5 unil
aunsanuaulsalaf 76.89%

nsqumauzandluinfeu 55w 5 Wit Sudsarusunswodlsaldd aenndostu Sangchote
(1989) Roy et al. (1994) wuinsdunavzahslutidou 557, ¥l wax undadeadanusssuvii
RaLdenuzaing madimnadewiliiAnnisvasyaratsves wax uaginnsanuanivisndnsesunnd
fuin vienrwdousaazlunsgduliifAnnisadne wax SulvslnUnsesunnuastealnnusssund &

daraanauTuLsvedlsa WewindeutavseUntugnile vilidesldanunsaivianenale



dyunan1Innay

wMansiugioridanuad

1. Tsauauunsaluguunanfagding nuiaaIn@osn C sloeosporioides Wan1TNAGOURILTE
amsiie nud Teeundven 2 uar3% wonlufonmsuaiun 2 waz3% dnadsdunseiyvendy
ledios1 100.00%

2. magunanffansUgnidelunosludenaueiun 2% wiu 5 und fnadudausuussves
Tselé 38.55% lneTvunaunavuna 1.60 wa. wazn1sgunalutirfougmmnd 55°. w1u 5 wag 3 unil
aunsauAulsalaf JvuiauNauung 0.17 93, Wag 0.51 9. MNa1Ay

3. msldhdousufuansnguansuaiuslunmsaunulsaueuunsalua nut difewduiladedis
ualun1seuaslsn dadu msfunanfdnsluiifeugamgd 55%. wiu 5 wiit Jaduisnsifismene

nsAIUANLIA

uzagnenugUanldae

1. Tsauouunsaluauunanzazne nulesianug 2 arewus Ae C gloeosporioides has
C. capsici wazn1svageUseiTemnsie wuih weuluidleuniueiun 1 2 waz3% duaddunisiasaues
Gulendesn Colletotrichum ¥ 2 aneusléd 100.00%

2. M33unauzaznatgni¥e C gloeosporioides Tuansndunisuaiuniinamunslsalds wag
WaNgaznaUgni¥e C capsici M3guralulefouaiiveiun 3% fuadufsanuguussvedisn 65.52%
vauzfimsunanzaznelulsnaas s 0.05% ui 5 ui annsndudsausuussedlsavunalgnide
Colletotrichum ¥4 2 maﬁuﬁléfﬁﬁqm

3. nsdumaurazneluiifouguugd 55°. w5 und Sualunismuaulsauuralgnide
C. gloeosporioides 19 100.00% LLawuwamazﬂaUQmﬁ‘ga C. capsici ﬁmaé”“uégqmmmmsumiiﬂlé’
80.019% nsldindougangd 557 5wl $anfunisgulusnaes1Y 0.035% uru 5 unit @i

fugarnususvesdlsakauLnsaluauunanzarnaUgniie Colletotrichum ¥4 2 a@ngwugla 100.00%

yziainenlilluesd

1. Tspuouunsaluauunauzang Wuiinanides) C gloeosporioides Warn15NAAOURIEIT
pmsie wuin wenlaflonansusiun 1 2 uav3% Tnadedunsasyueaduledes 100.00%

2. n33unangshaUgnife C gloeosporioides lulnunaiBsun$usiun 2% utu 5 uiit fina
fudannusunssveslsa 78.59% uagnisgunalulusnaesny 0.035% dudsnusunssvostsaldd
97.47%

3. MsgunanzshaUgnidie C gloeosporioides Tutidouguvigdl 55°.u1u 5 undi Fudsa
suustwadlaald 96.98% wagnslithiougamgfl 55°%.u1u 5wl Sawfunisdulusaaese 0.0175%

WY 5 W @1ns0duginnusunsavedtsa 100.00%
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Table 1 Efficacy of carbonate compounds to control Colletotrichum gloeosporioides of

anthracnose disease on dragon fruit on potato dextrose agar after 9 days of incubation

Colony of Colletotrichum

Inhibition of mycelia growth of

Treatment
gloeosporioides (cm)Y Colletotrichum gloeosporioides (%)”

1% sodium carbonate 1.37d 84.78 d
2% sodium carbonate 0.00 a 100.00 a
3% sodium carbonate 0.00 a 100.00 a
1% sodium bicarbonate 2.04 f 77.33f
2% sodium bicarbonate 1.40d 84.44d
3% sodium bicarbonate 1.17 ¢ 86.94 c
1% potassium carbonate 236 ¢ 73.80 ¢
2% potassium carbonate 1.43d 84.14 d
3% potassium carbonate 097 b 89.25 b
1% potassium bicarbonate 3.04 h 66.22 h
2% potassium bicarbonate 1.80 e 79.94 e
3% potassium bicarbonate 1.38 d 84.62 d
1% ammonium carbonate 1.14 c 87.30 c
2% ammonium carbonate 0.00 a 100.00 a
3% ammonium carbonate 0.00 a 100.00 a
0.035% imazalil 0.00 a 100.00 a
control 9.00 i 0.00 i
F-test xx *x

CV (%) 5.63 1.21

Yand  means within column followed by the same letters are not significantly different by DMRT at P< 0.01




Table 2 Efficacy of carbonate compounds to control anthracnose disease caused by inoculated

Colletotrichum gloeosporioides on dragon fruits dipping in various substances for 5 minutes and

kept at room temperature for 7 days

Treatment Disease lesion (cm)Y Inhibition of disease severity (96)¥
1% sodium carbonate 1.91 bcd 26.46 bcde
2% sodium carbonate 1.86 bcd 28.36 abcde
3% sodium carbonate 1.95 bcde 24.73 cdef
1% sodium bicarbonate 2.16 efg 16.55 efgh
2% sodium bicarbonate 1.85 bc 28.71 abcd
3% sodium bicarbonate 1.92 bcd 25.86 cde
1% potassium carbonate 1.97 bcde 23.89 cdef
2% potassium carbonate 2.24 fgh 13.58 fgh
3% potassium carbonate 2.35 ¢gh 9.43 ghi
1% potassium bicarbonate 1.75 ab 32.58 abc
2% potassium bicarbonate 2.09 def 19.65 defg
3% potassium bicarbonate 2.44 hi 5.85 hi
1% ammonium carbonate 1.99 cde 23.31 cdef
2% ammonium carbonate 1.60 a 38.55 a
3% ammonium carbonate 2.03 cdef 21.51 cdef
0.035% imazalil 1.62 a 37.70 ab
tap water 2.16 efg 16.86 defgh
control 2.60 | 0.001i
F-test *x xx
CV (%) 6.00 5.85

Y and  means within column followed by the same letters are not significantly different by DMRT at P< 0.01




Table 3 Efficacy of hot water to control anthracnose disease caused by inoculated
Colletotrichum gloeosporioides on dragon fruits dipping in various temperatures and followed

by 18°C cold water for 10 minutes and kept at room temperature

Disease lesion on dragon fruits* (cm)

Hot water treatment ('C) Temperature mean
3 minutes 5 minutes
43 261e 249 e 2.55
45 226d 2.16d 2.21
ar 2.39 de 2.10d 2.24
50 1.80 c 131 c¢ 1.55
53 1.28 b 0.61b 0.94
55 0.51a 0.17 a 0.33
Time mean 1.81 1.47

Inoculated fruits mean = 2.38 cm
CV (%) = 8.2

Ymeans within column followed by the same letters are not significantly different by DMRT at P< 0.05

Table 4 Efficacy of hot water to control anthracnose disease caused by inoculated
Colletotrichum gloeosporioides on dragon fruits dipping in various times and followed by 18°C

cold water for 10 minutes and kept at room temperature

Disease lesion on dragon fruits”** (cm)
Dipping time (minutes) - - - Time mean
Hot water 50 C Hot water 53 C Hot water 55 C

3 2.66 C 272d 1.74 c 2.38
5 258 ¢ 1.69 c 0.90 b 1.73



7 183 b 0.51 a 0.35a 0.90
10 0.41a 0.77b 0.39 a 0.52

Temperature mean 1.87 1.42 0.85

Inoculated fruits mean = 2.75 cm
CV (%) =53

Ymeans within column followed by the same letters are not significantly different by DMRT at P< 0.01

Table 5 Efficacy of hot water combined with carbonate compounds to control anthracnose
disease caused by inoculated Colletotrichum gloeosporioides on dragon fruits dipping in various

temperatures and followed by carbonate compounds for 5 minutes and kept at room

temperature
Disease lesion on dragon fruits"* (cm)
- - - Substance

Treatment Hot water 50 C Hot water 53 C Hot water 55 C

for 10 min. for 7 min. for 5 min. mean
2% sodium carbonate 0.42 0.29 0.14 0.28
1% potassium bicarbonate 0.94 0.18 0.22 0.45
2% ammonium carbonate 0.34 0.32 0.35 0.34
0.035% imazalil 0.25 0.46 0.24 0.32
tap water 0.58 0.38 0.27 0.40
Time mean * 0.50 b 0.32 ab 0.24 a

Inoculated fruits mean = 1.85 cm
CV (%) = 57.2

Ymeans within column followed by the same letters are not significantly different by DMRT at P< 0.05



Table 6 Efficacy of carbonate compounds to control Colletotrichum gloeosporioides of

anthracnose disease on papaya fruits on potato dextrose agar after 9 days of incubation

Colony of Colletotrichum Inhibition of mycelia growth of
Treatment
gloeosporioides (cm)” Colletotrichum gloeosporioides (%)”

1% sodium carbonate 481 ¢ 46.55 ¢

2% sodium carbonate 133 ¢ 85.25 ¢

3% sodium carbonate 097 b 89.21b

1% sodium bicarbonate 7.62 ] 15.28 |

2% sodium bicarbonate 3.63e 59.61 e

3% sodium bicarbonate 1.49 c 83.39 c

1% potassium carbonate 7.211 19921

2% potassium carbonate 3.77 ef 58.14 ef

3% potassium carbonate 2.12d 76.47 d

1% potassium bicarbonate 8.41 k 6.55 k

2% potassium bicarbonate 582 h 35.36 h

3% potassium bicarbonate 3.86 f 57.11f

1% ammonium carbonate 0.00 a 100.00 a




2% ammonium carbonate 0.00 a 100.00 a
3% ammonium carbonate 0.00 a 100.00 a
0.035% imazalil 0.00 a 100.00 a
0.035% prochloraz 0.00 a 100.00 a
control 9.00 0.00
F-test *x xx

CV (%) 4.19 2.47

Y and  means within column followed by the same letters are not significantly different by DMRT at P< 0.01

Table 7 Efficacy of carbonate compounds to control Colletotrichum capsici of anthracnose

disease on papaya fruits on potato dextrose agar after 11 days of incubation

Colony of Colletotrichum

Inhibition of mycelia growth of

Treatment
capsici (cm)Y Colletotrichum capsici (%)”
1% sodium carbonate 4.30 f 51.19 f
2% sodium carbonate 1.58 ¢ 82.39 ¢
3% sodium carbonate 0.68 b 9247 b
1% sodium bicarbonate 6.01 ¢ 3322 ¢
2% sodium bicarbonate 356 e 60.44 e
3% sodium bicarbonate 2.04 cd 77.36 cd
1% potassium carbonate 7.52i 16.47 i
2% potassium carbonate 3.97 ef 55.83 ef
3% potassium carbonate 2.25d 74.99d
1% potassium bicarbonate 8.63 ] 4.14




2% potassium bicarbonate 6.69 h 25.7 h
3% potassium bicarbonate 345e 61.64 e
1% ammonium carbonate 0.00 a 100.00 a
2% ammonium carbonate 0.00 a 100.00 a
3% ammonium carbonate 0.00 a 100.00 a
0.035% imazalil 0.00 a 100.00 a
0.035% prochloraz 0.00 a 100.00 a
control 9.00 ] 0.00
F-test xx xx

CV (%) 12.66 7.39

Y and  means within column followed by the same letters are not significantly different by DMRT at P< 0.01

Table 8 Efficacy of carbonate compounds to control anthracnose disease caused by inoculated
Colletotrichum gloeosporioides on papaya fruits dipping in various substances for 5 minutes and

kept at room temperature for 7 days

Treatment Disease lesion (cm)Y Inhibition of disease severity (%)%
3% sodium carbonate 2.53 cd 0.93d
1% ammonium carbonate 2.35 bcd 7.37 bc
2% ammonium carbonate 2.33 bc 7.10 bc
3% ammonium carbonate 2.43 cde 3.26 cd
0.035% imazalil 2.19b 12.68 b
0.035% prochloraz 0.07 a 97.32 a
0.05% prochloraz 0.00 a 100.00 a
tap water 255e 1.22 cd




control 2.51 cde 0.00 d
F-test ** *¥%
CV (%) 6.18 15.31

Y and  means within column followed by the same letters are not significantly different by DMRT at P< 0.01

Table 9 Efficacy of carbonate compounds to control anthracnose disease caused by inoculated

Colletotrichum capsici on papaya fruits dipping in various substances for 5 minutes and kept at

room temperature for 7 days

Treatment

Disease lesion (cm)Y

Inhibition of disease severity (%)%

3% sodium carbonate 0.65 b 65.52 b
1% ammonium carbonate 1.51e 1983 e
2% ammonium carbonate 1.11d 41.03 d
3% ammonium carbonate 0.86 ¢ 54.23 c
0.035% prochloraz 0.12 a 93.42 a
0.05% prochloraz 0.07 a 96.13 a
tap water 1.56 e 1743 e
control 1.89 f 0.00 f
F-test xx xx

CV (%) 9.54 10

Y and  means within column followed by the same letters are not significantly different by DMRT at P< 0.01
Table 10 Efficacy of hot water to control anthracnose disease caused by inoculated

Colletotrichum gloeosporioides on papaya fruits dipping in various temperatures and kept at

room temperature

Hot water Inhibition of disease severity (%)Y** Temperature
treatment (°C) 5 minutes 7 minutes 10 minutes mean
ay 11.07 b 9.11c 294 c 7.70
50 9.99b 0.00d 24.98 b 11.66
53 16.86 b 79.63 b 87.86 a 61.45
55 95.98 a 92.76 a 90.80 a 93.18
Time mean 33.47 4537 51.65

CV (%) = 11.2




Ymeans within column followed by the same letters are not significantly different by DMRT at P< 0.01

Table 11 Efficacy of hot water to control anthracnose disease caused by inoculated

Colletotrichum capsici on papaya fruits dipping in various temperatures and kept at room

temperature
Hot water Inhibition of disease severity (%)Y** Temperature
treatment (°C) 5 minutes 7 minutes 10 minutes mean
art 235c¢c 0.54 c 0.67 c 1.19
50 299 c 5.83 bc 4.69 c 4.50
53 13.78 b 12.10 b 42.21 b 22.70
55 56.88 a 60.11 a 100.00 a 72.37
Time mean 18.99 19.67 36.89

CV (%) = 19.3

Ymeans within column followed by the same letters are not significantly different by DMRT at P< 0.01

Table 12 Efficacy of hot water combined with carbonate compounds to control anthracnose
disease caused by inoculated Colletotrichum gloeosporioides on papaya fruits dipping in various

temperatures and followed by carbonate compounds for 5 minutes and kept at room

temperature

Inhibition of disease severity (96)Y**

Treatment Hot water 53°C Hot water 55°C Hot water 55°C

for 10 min. for 5 min. for 7 min.

0.5% sodium carbonate 96.88 a 97.59 a 100.00 a



1% sodium carbonate 97.63 a 100.00 a 81.10 ¢

0.5% ammonium carbonate 96.68 a 96.44 ab 89.95 bc
1% ammonium carbonate 92.11a 87.22 b 100.00 a
0.035% prochloraz 100.00 a 100.00 a 100.00 a
tap water 92.11a 100.00 a 95.41 ab
CV (%) =59

Ymeans within column followed by the same letters are not significantly different by DMRT at P< 0.01

Table 13 Efficacy of hot water combined with carbonate compounds to control anthracnose
disease caused by inoculated Colletotrichum capsici on papaya fruits dipping in various

temperatures and followed by carbonate compounds for 5 minutes and kept at room

temperature
Inhibition of disease severity (%)

- - - Substance

Treatment Hot water 53 C Hot water 55 C Hot water 55 C
meanl/**
for 10 min. for 5 min. for 7 min.

0.5% sodium carbonate 71.28 69.32 89.92 76.84 bc
1% sodium carbonate 84.88 68.65 87.06 80.19 b
0.5% ammonium carbonate 27.76 76.37 69.12 57.75d
1% ammonium carbonate 58.07 51.74 77.09 62.30 cd
0.035% prochloraz 100.00 100.00 100.00 100.00 a
tap water 51.87 58.04 62.37 57.43d

CV (%) = 23.5

Ymeans within column followed by the same letters are not significantly different by DMRT at P< 0.01

Table 14 Efficacy of 55°C hot water combined with carbonate compounds to control
anthracnose disease caused by inoculated Colletotrichum gloeosporioides on papaya fruits
dipping in various times and followed by carbonate compounds for 5 minutes and kept at room

temperature



Inhibition of disease severity (%)™

. . . Substance

Treatment Hot water 55 C Hot water 55 °C Hot water 55 °C

for 5 min. for 7 min. for 10 min. meen
0.5% sodium carbonate 88.18 99.51 98.43 95.37
1% sodium carbonate 100.00 96.74 100.00 98.91
0.5% ammonium carbonate 95.47 93.72 94.48 94.68
1% ammonium carbonate 100.00 98.37 100.00 99.45
0.035% prochloraz 100.00 100.00 100.00 100.00
tap water 100.00 93.39 100.00 97.79
Time mean 97.27 96.95 98.87
CV (%) =53

ns = not statistically significantly different

Table 15 Efficacy of 55°C hot water combined with carbonate compounds to control
anthracnose disease caused by inoculated Colletotrichum capsici on papaya fruits dipping in

various times and followed by carbonate compounds for 5 minutes and kept at room

temperature
Inhibition of disease severity (%)™
- - - Substance
Treatment Hot water 55 C Hot water 55 C Hot water 55 C
meanl/**
for 5 min. for 7 min. for 10 min.
0.5% sodium carbonate 67.44 69.07 96.53 77.68 b
1% sodium carbonate 64.81 79.69 92.13 78.87 b
0.5% ammonium carbonate 66.35 83.95 89.79 80.03 b
1% ammonium carbonate 73.29 87.10 87.37 82.58 b
0.035% prochloraz 100.00 100.00 100.00 100.00 a
tap water 80.01 91.50 82.53 84.68 b

CV (%) = 135

Ymeans within column followed by the same letters are not significantly different by DMRT at P< 0.01



Table 16 Efficacy of carbonate compounds to control Colletotrichum gloeosporioides of

anthracnose disease on mango fruits on potato dextrose agar after 9 days of incubation

Colony of Colletotrichum Inhibition of mycelia growth of

Treatment
sloeosporioides (cm)Y Colletotrichum gloeosporioides (%)

1% sodium carbonate 4.04 f 5137 f
2% sodium carbonate 0.79 b 90.48 b
3% sodium carbonate 0.00 a 100.00 a
1% sodium bicarbonate 6.41 ¢ 22.52 ¢
2% sodium bicarbonate 3.06 d 62.97 d
3% sodium bicarbonate 1.46 c 82.32 ¢
1% potassium carbonate 8.32 i 0.76 i
2% potassium carbonate 351e 5759 e
3% potassium carbonate 091b 88.92 b
1% potassium bicarbonate 8371 1.43 ]
2% potassium bicarbonate 7.13 h 1381 h
3% potassium bicarbonate 4.09 f 50.54 f
1% ammonium carbonate 0.00 a 100.00 a
2% ammonium carbonate 0.00 a 100.00 a
3% ammonium carbonate 0.00 a 100.00 a
0.035% imazalil 0.00 a 100.00 a
0.035% prochloraz 0.00 a 100.00 a
control 8.291i 0.00 i
F-test xx xx
CV (%) 8.51 4.94

¥ and ¥ means within column followed by the same letters are not significantly different by DMRT at P< 0.01




Table 17 Efficacy of carbonate compounds to control anthracnose disease caused by

inoculated Colletotrichum gloeosporioides on mango fruits dipping in various substances for 5

minutes and kept at room temperature for 7 days

Treatment Disease area (%) Inhibition of disease severity (%)%
1% sodium carbonate 4.53 de 59.83d
2% sodium carbonate 2.60 bc 76.89 b
3% sodium carbonate 333c 70.31 bc
1% sodium bicarbonate 500 e 55.89 de
2% sodium bicarbonate 713 ¢ 36.79 ¢
3% sodium bicarbonate 7.20 ¢ 36.41 ¢
2% potassium carbonate 2.40 b 78.59 b
3% potassium carbonate 4.13d 63.43 cd
2% potassium bicarbonate 580 f 48.41 ef
3% potassium bicarbonate 4.20 de 62.68 cd
0.5% ammonium carbonate 713 ¢ 36.86 ¢
1% ammonium carbonate 713 ¢ 3691 ¢
0.035% imazalil 6.07 f 46.10 f
0.035% prochloraz 0.30 a 97.47 a
Control 11.33 h 0.00 h
F-test *x **

CV (%) 8.53 8.92

Y and ¥ means within column followed by the same letters are not significantly different by DMRT at P< 0.01




Table 18 Efficacy of hot water to control anthracnose disease caused by inoculated

Colletotrichum gloeosporioides on

room temperature for 7 days

mango fruits dipping in various temperatures and kept at

Treatment Disease area (%)Y Inhibition of disease severity (%)”
hot water 55°C for 1 minute 453 b 59.86 b

hot water 55°C for 3 minutes 0.93 a 91.77 a

hot water 55°C for 5 minutes 0.53a 95.31 a

control (inoculated fruits) 1133 ¢ 0.00 c

F-test x* x*

CV (%) 14.47 6.35

Yand ¥ means within column followed by the same letters are not significantly different by DMRT at P< 0.01

Table 19 Efficacy of hot water combined with carbonate compounds to control anthracnose

disease caused by inoculated Colletotrichum gloeosporioides on mango fruits dipping in various

temperatures and followed by carbonate compounds for 5 minutes and kept at room

temperature for 7 days

Inhibition of disease severity (%)"*

Treatment . . Substance mean
55C for 3 min. 55 C for 5 min.
2% sodium carbonate 86.98 f 90.03 ¢ 91.51
1% sodium bicarbonate 73.97 ¢ 97.94 abc 85.95
2% potassium carbonate 95.87 b 98.89 ab 97.38
3% potassium bicarbonate 86.98 f 98.89 ab 92.93
1% ammonium carbonate 91.91 cd 96.98 bc 94.44
2% ammonium carbonate 90.95 de 93.02 d 91.98
0.035% prochloraz 99.05 a 100.00 a 99.52




0.0175% prochloraz 99.05 a 100.00 a 99.52

tap water 88.89 ef 97.94 abc 93.41
control (hot water) 93.97 bc 96.98 bc 95.48
Time mean 90.76 97.67

CV(@=07% uaz CV(b)=17%

Ymeans within column followed by the same letters are not significantly different by DMRT at P< 0.05



Figure 1 A) symptom of anthracnose disease on dragon fruit
B) colony of Colletotrichum gloeosporioides on PDA
C) acervulus of Colletotrichum gloeosporioides on dragon fruit
D) conidiophore and conidia

E) conidia of Colletotrichum gloeosporioides

Figure 2 A) symptoms of anthracnose disease on papaya fruit
B) colony of Colletotrichum gloeosporioides on PDA
C) conidiophore and conidia

D) conidia of Colletotrichum gloeosporioides



Figure 3 A) symptoms of anthracnose disease on papaya fruit
B) colony of Colletotrichum capsici on PDA
C) setae, conidiophore and conidia

D) conidia of Colletotrichum capsici

Figure 4 A) symptom of anthracnose disease on mango fruit

B) colony of Colletotrichum gloeosporioides on PDA



C) conidiophore and conidia

D) conidia of Colletotrichum gloeosporioides

Figure 5 Efficacy of carbonate compounds to control Colletotrichum ¢loeosporioides of

anthracnose disease on dragon fruit on potato dextrose agar after 9 days of incubation

A) 1% sodium carbonate

D) 1% sodium bicarbonate
G) 1% potassium carbonate
J) 1% potassium bicarbonate
M) 1% ammonium carbonate

P) 0.035% imazalil

B) 2% sodium carbonate Q) 3% sodium carbonate
E) 2% sodium bicarbonate F) 3% sodium bicarbonate
H) 2% potassium carbonate ) 3% potassium carbonate

K) 2% potassium bicarbonate L) 3% potassium bicarbonate
N) 2% ammonium carbonate ~ O) 3% ammonium carbonate

Q) control




Fisure 6 Efficacy of carbonate compounds to control Colletotrichum gloeosporioides of

anthracnose disease on papaya fruits on potato dextrose agar after 9 days of incubation

A) 1% sodium carbonate

D) 1% sodium bicarbonate
G) 1% potassium carbonate
J) 1% potassium bicarbonate
M) 1% ammonium carbonate

P) 0.035% imazalil

B) 2% sodium carbonate
E) 2% sodium bicarbonate
H) 2% potassium carbonate

K) 2% potassium bicarbonate

N) 2% ammonium carbonate

Q) 0.035% prochloraz

Q) 3% sodium carbonate

F) 3% sodium bicarbonate

) 3% potassium carbonate
L) 3% potassium bicarbonate
O) 3% ammonium carbonate

R) control

Figure 7 Efficacy of carbonate compounds to control Colletotrichum capsici of anthracnose

disease on papaya fruits on potato dextrose agar after 9 days of incubation

A) 1% sodium carbonate

D) 1% sodium bicarbonate
G) 1% potassium carbonate
J) 1% potassium bicarbonate
M) 1% ammonium carbonate

P) 0.035% imazalil

B) 2% sodium carbonate

E) 2% sodium bicarbonate

H) 2% potassium carbonate
K) 2% potassium bicarbonate
N) 2% ammonium carbonate

Q) 0.035% prochloraz

Q) 3% sodium carbonate

F) 3% sodium bicarbonate

) 3% potassium carbonate
L) 3% potassium bicarbonate
O) 3% ammonium carbonate

R) control
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Figure 8 Efficacy of carbonate compounds to control Colletotrichum gloeosporioides of

anthracnose disease on mango fruits on potato dextrose agar after 9 days of incubation

A) 1% sodium carbonate

D) 1% sodium bicarbonate
G) 1% potassium carbonate
J) 1% potassium bicarbonate
M) 1% ammonium carbonate

P) 0.035% imazalil

B) 2% sodium carbonate

E) 2% sodium bicarbonate

H) 2% potassium carbonate
K) 2% potassium bicarbonate

N) 2% ammonium carbonate

Q) 0.035% prochloraz

Q) 3% sodium carbonate

F) 3% sodium bicarbonate

) 3% potassium carbonate
L) 3% potassium bicarbonate
O) 3% ammonium carbonate

R) control

Figure 9

Efficacy of hot water to control anthracnose disease caused by inoculated

Colletotrichum gloeosporioides on dragon fruits dipping in various times and followed by 18°C

cold water for 10 minutes and kept at room temperature

A) hot water 50°C for 3 min.
D) hot water 50°C for 10 min.
G) hot water 53°C for 7 min.
J) hot water 55°C for 5 min.

B) hot water 50°C for 5 min.
E) hot water 53°C for 3 min.
H) hot water 53°C for 10 min.
K) hot water 55°C for 7 min.

C) hot water 50°C for 7 min.
F) hot water 53°C for 5 min.
) hot water 55°C for 3 min.
L) hot water 55°C for 10 min.
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Figure 10 Efficacy of hot water combined with carbonate compounds to control anthracnose
disease caused by inoculated Colletotrichum gloeosporioides on dragon fruits dipping in various
temperatures and followed by carbonate compounds for 5 minutes and kept at room
temperature

A)  hot water 50°C for 10 min.  + 2% sodium carbonate

B) hot water 50°C for 10 min.  + 1% potassium bicarbonate

C) hot water 50°C for 10 min.  + 2% ammonium carbonate

D) hot water 50°C for 10 min.  + 0.035% imazalil

F) hot water 50°C for 10 min.  + tap water for 5 min

F) hot water 53°C for 7 min.  + 2% sodium carbonate

G) hot water 53°C for 7 min. + 1% potassium bicarbonate



H) hot water 53°C for 7 min. + 2% ammonium carbonate
) hot water 53°C for 7 min.  + 0.035% imazalil

) hot water 53°C for 7 min. + tap water for 5 min

K) hot water 55°C for 5 min. + 2% sodium carbonate

L) hot water 55°C for 5 min.  + 1% potassium bicarbonate
M) hot water 55°C for 5 min.  + 2% ammonium carbonate
N) hot water 55°C for 5 min.  + 0.035% imazalil

O) hot water 55°C for 5 min.  + tap water for 5 min

Figure 1 1 Efficacy of carbonate compounds to control anthracnose disease caused by
inoculated Colletotrichum gloeosporioides on papaya fruits dipping in various substances for 5
minutes and kept at room temperature for 7 days

A) 3% sodium carbonate B) 1% ammonium carbonate C) 2% ammonium carbonate



D) 3% ammonium carbonate E) 0.035% imazalil F) 0.035% prochloraz
G) 0.05% prochloraz H) tap water ) control (inoculated fruit)

E F G
Figure 12 Efficacy of carbonate compounds to control anthracnose disease caused by
inoculated Colletotrichum capsici on papaya fruits dipping in various substances for 5 minutes
and kept at room temperature for 7 days

A) 3% sodium carbonate B) 1% ammonium carbonate C) 2% ammonium carbonate

D) 3% ammonium carbonate E) 0.035% prochloraz F) 0.05% prochloraz

G) tap water H) control (inoculated fruit)




Figure 13 Efficacy of 55°C hot water combined with carbonate compounds to control
anthracnose disease caused by inoculated Colletotrichum gloeosporioides on papaya fruits

dipping in various times and followed by carbonate compounds for 5 minutes and kept at room

temperature
A) hot water 55°C for 5 min.  + 0.5% sodium carbonate
B) hot water 55°C for 7 min.  + 0.5% sodium carbonate
C) hot water 55°C for 10 min.  + 0.5% sodium carbonate
D) hot water 55°C for 5 min.  + 1% sodium carbonate
E) hot water 55°C for 7 min.  + 1% sodium carbonate
F) hot water 55°C for 10 min.  + 1% sodium carbonate
G) hot water 55°C for 5 min.  + 0.5% ammonium carbonate
H) hot water 55°C for 7 min.  + 0.5% ammonium carbonate
) hot water 55°C for 10 min.  + 0.5% ammonium carbonate
J)  hot water 55°C for 5 min.  + 1% ammonium carbonate
K) hot water 55°C for 7 min. + 1% ammonium carbonate
L) hot water 55°C for 10 min.  + 1% ammonium carbonate
M) hot water 55°C for 5 min. + 0.035% prochloraz
N) hot water 55°C for 7 min.  + 0.035% prochloraz
0) hot water 55°C for 10 min.  + 0.035% prochloraz
P) hot water 50°C for 5 min.  + tap water for 5 min
Q) hot water 50°C for 7 min.  + tap water for 5 min
R) hot water 53°C for 10 min.  + tap water for 5 min



S) control (inoculated fruit)

Figure 14 Efficacy of 55°C hot water combined with carbonate compounds to control
anthracnose disease caused by inoculated Colletotrichum capsici on papaya fruits dipping in

various times and followed by carbonate compounds for 5 minutes and kept at room

temperature
A) hot water 55°C for 5 min. + 0.5% sodium carbonate
B) hot water 55°C for 7 min. + 0.5% sodium carbonate

Q) hot water 55°C for 10 min.  + 0.5% sodium carbonate

D) hot water 55°C for 5 min. + 1% sodium carbonate



E)
F)
G)
H)

J)

K)
L)

M)
N)
0)
P)
Q)
R)
S)

hot water 55°C for 7 min.

hot water 55°C for 10 min.

hot water 55°C for 5 min.

hot water 55°C for 7 min.

hot water 55°C for 10 min.

hot water 55°C for 5 min.

hot water 55°C for 7 min.

hot water 55°C for 10 min.

hot water 55°C for 5 min.

hot water 55°C for 7 min.

hot water 55°C for 10 min.

hot water 50°C for 5 min.

hot water 50°C for 7 min.

hot water 53°C for 10 min.

control (inoculated fruit)

+ 1% sodium carbonate

+ 1% sodium carbonate

+ 0.5% ammonium carbonate
+ 0.5% ammonium carbonate
+ 0.5% ammonium carbonate
+ 1% ammonium carbonate
+ 1% ammonium carbonate
+ 1% ammonium carbonate
+ 0.035% prochloraz

+ 0.035% prochloraz

+ 0.035% prochloraz

+ tap water for 5 min

+ tap water for 5 min

+ tap water for 5 min




Figure 1 5 Efficacy of carbonate compounds to control anthracnose disease caused by
inoculated Colletotrichum gloeosporioides on mango fruits dipping in various substances for 5

minutes and kept at room temperature for 7 days

A) 1% sodium carbonate B) 2% sodium carbonate Q) 3% sodium carbonate

D) 1% sodium bicarbonate E) 2% sodium bicarbonate F) 3% sodium bicarbonate
G) 2% potassium carbonate H) 3% potassium carbonate 1) 2% potassium bicarbonate
J) 3% potassium bicarbonate K) 0.5% ammonium carbonate L) 1% ammonium carbonate

M) 0.035% imazalil N) 0.035% prochloraz O) control (inoculated fruit)



Fisure 16 Efficacy of hot water to control anthracnose disease caused by inoculated
Colletotrichum gloeosporioides on mango fruits dipping in various temperatures and kept at
room temperature for 7 days

A) hot water 55°C for 1 min. B) hot water 55°C for 3 min.

C) hot water 55°C for 5 min. D) control (inoculated fruit)



Figure 17 Efficacy of hot water combined with carbonate compounds to control anthracnose

disease caused by inoculated Colletotrichum gloeosporioides on mango fruits dipping in various



temperatures and followed by carbonate compounds for 5 minutes and kept at room

temperature for 7 days

A)
B)
@)

hot water 55°C for 3 min.
hot water 55°C for 3 min.
hot water 55°C for 3 min.
hot water 55°C for 5 min.
hot water 55°C for 7 min.
hot water 55°C for 3 min.
hot water 55°C for 3 min.
hot water 55°C for 3 min.
hot water 55°C for 3 min.
hot water 55°C for 3 min.
hot water 55°C for 5 min.
hot water 55°C for 5 min.
hot water 55°C for 5 min.
hot water 55°C for 5 min.
hot water 55°C for 5 min.
hot water 55°C for 5 min.
hot water 55°C for 5 min.
hot water 55°C for 5 min.
hot water 55°C for 5 min.

hot water 55°C for 5 min.

control (inoculated fruit)

+ 2% sodium carbonate

+ 1% sodium bicarbonate

+ 2% potassium carbonate
+ 3% potassium bicarbonate
+ 1% ammonium carbonate
+ 2% ammonium carbonate
+ 0.035% prochloraz

+ 0.00175% prochloraz

+ tap water for 5 min

+ 2% sodium carbonate

+ 1% sodium bicarbonate

+ 2% potassium carbonate
+ 3% potassium bicarbonate
+ 1% ammonium carbonate
+ 2% ammonium carbonate
+ 0.035% prochloraz

+ 0.00175% prochloraz

+ tap water for 5 min






	ชิดชนก เกษี และสมศิริ แสงโชติ. 2556. การเข้าทำลายและควบคุมโรคแอนแทรคโนสของผลแก้วมังกร (Hylocereus undatus (Haw.) Brit.&Rose.) ที่เกิดจากเชื้อรา Colletotrichum capsici (Syd. & P. Syd.) E.J. Butler & Bisby. วารสารวิทยาศาสตร์เกษตร ปีที่ 44 ฉบับที่ 3 (พิเ...
	โชติรส รอดเกตุ พาขวัญ มามาตร สุนิสา เหลืองประดิษฐ์กุล วาทิต กาญจนแสนส่ง อนุสรา รอดคง และ รัติยา พงศ์พิสุทธา. 2550. การใช้สาร Food additivesในการควบคุมเชื้อรา Colletotrichum capsici สาเหตุโรคแอนแทรคโนสพริก. วารสารวิทยาศาสตร์เกษตร ปีที่ 38 ฉบับที่ 5 (พิ...
	รัติยา พงศ์พิสุทธา ชัยณรงค์ รัตนกรีฑากุล พัทยา จำปีเรือง และรณภพ บรรเจิดเชิดชู. 2556. การควบคุมโรคผลเน่าและแอนแทรคโนสมะละกอหลังการเก็บเกี่ยวด้วยยีสต์ปฏิปักษ์. วารสารวิทยาศาสตร์เกษตร ปีที่ 44 ฉบับที่ 3 (พิเศษ): 351-354.
	อารยา ไชยดี และสมศิริ แสงโชติ. 2556. การเข้าทำลายผลแก้วมังกรของเชื้อรา Bipolaris cactivora (Petrak) Alcorn และการควบคุม. วารสารวิทยาศาสตร์เกษตร ปีที่ 44 ฉบับที่ 3 (พิเศษ): 22-24.
	Danderson, M. 1986. Omega (Prochloraz), A Fungicide for Post -Harvest Control of Anthracnose, The Dothiorella/Colletotrichum Complex and Stem-End Rot in Avocado. South African Avocado Grower’s Association Yearbook 9: 27-30.
	Fallik, E.; S. Grinberg and O. Ziu. 1997. Potassium Bicarbonate Reduces Postharvest Decay Development on Bell Pepper Fruit. J. Hortic. Sci. 72: 35-41.
	Roy, S.; W.S. Conway; A.E. Watada; C.I. Sams; E.F. Erbe and W.P. Wergin. 1994. Heat Treatment Affects Epicuticular Wax Structure and Postharvest Calcium Uptake in ‘Golden delicious’ Apples. Hort Sci. 29: 1056-1058.

