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Abstract



Dragon fruit white flesh, red peel (Hylocercus undatus (Haw) Brit. & Rose.) showed
symptom of fruit rot, which isolated the cause of disease. Three major fungi were found
Bipolaris cactivora, Colletotrichum capsici and Colletotrichum ¢loeosporioides. The severe
pathogenic was B. cactivora, therefore used as a representative for disease control by Generally
Recognized as Safe (GRAS) and hot water treatment. Experimental design was CRD. Poisoned
food technique tested using 9 kinds of GRAS such as ammonium carbonate, ammonium
bicarbonate, sodium carbonate, sodium bicarbonate, potassium carbonate, potassium
bicarbonate, salicylic acid, oxalic acid and potassium sorbate. Found that ammonium carbonate
and salicylic acid could inhibit colony of fungi completely. To control the disease on the wound
inoculated by B. cactivora, it were found that 500 mg/L of salicylic acid and 2% sodium
carbonate could reduce disease severity by 40.49% and 28.72%, respectively. For disease
control with 3 levels of hot water were 50°C, 53°C and 55°C, the hot water 55°C could control
59.53%. When using hot water together with GRAS the result showed that the hot water
treatment was an effective method for inhibiting disease severity. Then the test of the efficiency
of hot water in the disease control on the inoculated fruits by three fungi showed that the
dipping of dragon fruits in hot water 55° C for 5 minutes could inhibit the severity on the results
of B. cactivora by 97.46%, C. capsici by 89.18% and C. gloeosporioides by 83.67%, while the

storage quality was not different from the non-treated fruits.
Keywords: dragon fruit, fruit rot, hot water, Gennerally Recognized as safe
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2. vedeuUssansnmuatansnguiasnsielun1sduginisasyvestosnamgle
UsednSamue9ans GRAS Tun1s8uginsasgyaeadie B. cactivora UUMNSHALD @15 GRAS 7

Prunldneaeu town waululoua1susiun loRouaisuaius wnoulua1susius tnenadey
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Asusiun Inunadenluaisuaiun (ANUTUTN 1% 2% was3%) Laznsng1dledn nIneenyIan
TnunaiBeugaiun (anadiudu 250, 500, 750 war1000 fadn3u/ans) uaransdosturidndon 2 ia
Ao Bunmdauarlusraes1y (AMududu 250 uar500 lilasing/ans) nuitwenluileumisueiun 1-3%
nsagaledn 1000 un./ans swdungdauazlusnass ﬁNaIUﬂﬂﬁgUgﬂﬂﬂiLﬁ]%@%@QL%@i’]Uua’W’]iLL‘ﬁ\‘i
fitioldauysal sosa0u fo Tnunadouasuaiun 3% warlufounisuaiun 2% Sudamaiaiey 93.12%
way 92.57% muaeu (Tablel)
3. paeuUsyanBnmeasasUaendelunismueslsaraniuusauidnsgnide

3.1 ﬂizﬁﬁn%mwmaamiﬂdums‘uammhnwmuqukmumaﬂqm%ja B. cactivora #u31831%1
80 uarlusnansy dudinrmsuusadlsaldgean 94.48% sosaaun Aeloifounsusiun 2% uas
Tnuvadenaivoun 29% dudsnnuguusils 28.72% uay 23.99% mud iy nadenndasiunisduds
nMswsyrentevuo e Turasiivenludounsuaiun 1% Sudsldifios 18.93% Uszansam
anasdleldmunulsauuna (Table2)

3.2 Usgdvian1mees nsnendledn nineenendn nunadeugesiun lunismuaulsavunadgn
o wuiilusaaee wagduenda Sudsnusuusswedlsald 98.29% war96.15% mudiRusesan
#o nanwdledn 500 un/Ans SuSsld 40.49% (Table3) fnauieafulusised 2553 msgunaudy
slansugnifio B. cactivora Tunseenaledn 500 un./Ans dradudsaruguussvedisn 40.21% (Shnuas
URYaYIR, 2553)

ERAR

4. neageulszaninmvesiifeulunismuaulsaraivurawdainsugnive

ee

(%
o v

UszAnSnmvesdhieulunisaiunulsauunalgnide B. cactivora Wuind1ieu 559. @130

1%
v A

Aunalsalaafgn dall gl n1sgunawsiansluineu 509 wiu 5 wii dadudininusuusavedlsa

q

11.03% (Tabled) 4afi2 n1squnalutiifou 539, um 5 und fudsanuguuseld 35.86% (Tables) uax
yaii3 n1sgunalutih¥on 559, utu 5 uag 3unil anansadudennusunsald 59.31% uay 23.43%
AUaW (Table6)
5. nadeuUszAnsamuestihdoudmiuaslunsmunslsanaiiuumauiasansUgnides
dnidengnmgiifitinalunismunaslsnainded 1§ 3 seiu Ao 1. 539, 5 unit 2. 559. 3 Wl
3. 55%. 5 Wil $3AUNTIUAITIINVR3 W 5 U
yafil UssAnsaimvesindeu 539, uru 5 unfl saufuans wudn nssudsAi: 53w+

QUMQITiBd 5 Wl UavnITUITN10: 534+ Inunaifeugaiun 500 un./ans dnalunisauaulsalas dadl

a1 o

YUIAUNALAWEA 0.09 Wag 0.16 NITUTIAIUTULTIVBILIA 96.97% wae 94.68% M1ua16U (TableT?)

ad a

Y2 UseAndainveduirsou 55¢. wiu 3 U1l $IuAUAIT WU NSIUTTNY: 559.+n5A00N
F18N 500 UN./3NT wavnssuIaN12: Weaes1w 500 lulasing/dns dnalunisaiunulsalad feil vuie

uiaslFNAgR 0.17 uay 0.26 NMSEUIAINTULTT 94.63% WA 91.73% muandu (Tables)
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= a a % a Y] ! ada a I
GQWVB YILANTAINUYBIUITBU 55%. UU 5 U SAUNUET ‘W'U'J']‘quﬂﬂiﬁu'ﬂﬁﬂﬂql@aﬂmu’]muwaim

WANANNAUNIETHA TA198TE1I19 0.11-0.20 oy, widauuana1eiwilsilseumguiuyaaIuAN il

= aa a

ARREYUIALNANY 3.08 B, LazAIN15TugInNTuLTvedlsalunssuisn2 urou+wonluilioy

ATSUBLUA AR 96.34% Fo9Aeu ARNTTNAINS WhTau+luheuluasuaiun Uil 95.66% Fadlen

q

' v
ad

Ldunnsansadatunssudsalduinfeusuiunenluilonlumsveiun waznsawdledn sudddsaas

3% (Table9)

6. naaaulszavanmaasihdoulunsmunulsanaiiuumauiafinsgnide 3 win
uansvaansIntos wud1 dhdeudutadeitnasonisamunulsrinniians GRAS Seviinas

nagouiirfeufunaudadensugniloanuniie 3 viin Ao B cactivora, C capsici kay C

gloeosporioides Tneldtindou 3 susu Ao 1. 53%. 5wl 2. 55%. 3 U7l uaw 3. 559. 5 Uil

wud Yrseu 55%. 5 Wil TuszdnSanlunisdudianugulswedsaainaens 3 slalaanan

q

[
=

IS a a I ' v dy ! o g.J/
wazdusednsainiisuvinlusnaesiy deil ﬁ’]ﬂ’]iﬁl‘UEl\iﬂ’é’]ii?ﬂLLiQ%@QIiﬂUUN@‘UQﬂL%@

a1

B. cactivora 97.46% uunalgnidie C. capsici 89.18% waguunalgnida C. gloeosporioides A1
WU 83.67% (Table10 waz Figured-6) WuiAeniu Asenshazauds (2556) n1sgurawiidansluul
2/ d‘ a I a 1 1% 1 A U v s U a
Souilgauundl 53%. 1 U1 ann1siialsAraalaNINNI1 40% wasnuidanuduiussenineungll
fuantunisy Wesmmgiivesdawuiinalunisaivaulsawouunsaluauurawiifans laundu lnad
a = 2 a Y] a A v S v Y =~

gaumnd 55%. HvwnuNalanfian (Sanuasyyeydn, 2558) N1sAruaNNsLdemet1Teu anudouilng
lngnssdanisiasyvesdesiannnlse azlagdounianignimnisdunalurfeuvilvuiunuveude
avauuInaiignyzaall a1nn1sAneives Lurie et al. (1996) mnuseudigaiiuuiauxalagdnili
AnansaeanveansUTEMANTU NUSHUUINLNATIYIBTAVINNITUNINVOATD AINAAAAIINTULTIVEY
lsmvilAaumavuaLan

7. nedpuUszansnmusstdeusenmunInnsiiusnyaniiiing

a

nan1snaasfvinwnawiidansguinfounoungiivies uasigumgll 109, U 5 Ju wuin

U

' (%

) = 1

Y o < a v = = a = Y, = =
A NNaLMIdensAuNgmgIviedwasi 109, dnaluluiianiafediu fadl Anisiufsunlasvesd
Waen (Waneen a value 1Wufduns esnndenuiilinsdduaadundn uaz AE value) A1U3ua
vosdefiazateunld wazAnuwiwile uanseiunneads uilunssudsgquinfeuiinadenisayde
umtindengininyaaiuau wazlinaseusuiunsanlnmsalasiaisiiniiyaatuay (Table11-14 uag
Figure7-8) a@anAdeiuanuwes Lum (2011) aunmnisiiusnymauiiansiugilounuldanuasiiqu
s v Y = a1 a3 v a X ad X = = P2
WrFeuiuinui 259, IAnsgadedminiiuduanngainaumgingdiu wasUsununsanlnmsalad
A1anas FaRansATnsninaas 1 luuarazgnlyludisiinagnun AINIANAAAIINUNANNAITY INT1E
AnuFeurilvnaundensiisnsinsmeladindy Fansaaggnldlvluvviunismela (Vicente et al,

2002)
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9. @3UNANIINAADY

[

1. TsAnatnuniiansiliovnnlasnias wulosianuandify 3 wila Ao Bipolaris cactivora,

9

Colletotrichum capsici ez Colletotrichum gloeosporioides

2. ansnquiaendie lawn wanlullsnansuaiun 1-3% wagnsngnaledn 1000 un./ans @11130
fudamansnyente B. cactivora Idauysal waziilevinimmageumuaulsauunalgnitie wuinsne
alwdn 500 un./Ans fudsausuussedlsaldifian 40.49% uasluieunsuaiun 2% duadudsan
Juwsalel 28.72%

3. msliihdou 554, w5 wifl annsamueulsavunaanide B. cactivora 18R wagsnsly
ihfeusauiuans wuihfeuduiladeifiussannmlumsdudenusunssedsn

a

4. msgunawiensluindou 559, u 5 uii Wwisnshfivszansnmlunisauaulsauuna

1%
o v

Ugniienia 3 vila lneninauiisnsdemsdiaaunnliuansiaanaanlidguiniou

10. nMsiNauIglUuTdUslevd

ax & ° v = v & a a ° '
'Jﬁﬂ']5Uﬂquq3ﬂu’]‘lﬂﬂ338!ﬂ(5ﬂsﬁlawaﬁ@ﬂ']iﬁjfgLaEJ‘VTaﬂLﬂ‘ULﬂEn LLagﬂﬂQWQﬂqiaqﬂf\]qﬁuqﬂ

11. ANvaUAM
Wt iveslfuRn1snguidenasWauimalulagndinisiiuineafigaiu nasddeuaziimun

a o 2 o a A v av o & ] Y a
']VIEJ']ﬂ']iWaﬂﬂ’ﬁLﬂULﬂEJ’JLLagLLUﬁEUNa@]NaLﬂU@i ‘V]GU'JEJIVQ']U'JR]EJﬁ’]LiQQ@?QIU@QU@

12. 18N&A1591994

wsina o5Unaey adlsn dusiie wasyliuns nvazonn. 2552 1sANALUNITEHMITINTANMAAADIN
Bipolaris cactivora. Wi 216-223. lu : n15VUs8 403917150150 AYUWIYIA ATIN9. 24 26
WeAINEU 2552 o L5 suatld wnsus guasyenil.

) a a a v & A A v & a 1Y
IR ?1‘1/]58']?’11] LLaguﬁaJ}ﬁU'ﬁfﬂ f\]ig'%%l. 2553, IiﬂVTfNLﬂULﬂEJ’JLLﬁgﬂqia@IﬂqiLlﬂLaﬂﬁaﬂLﬂULﬂﬂ'fU@QLLﬂ’J

]

o

ans. w1 166-180 T 79e97umaIu3se 5008 Used1T beem. driinddonasiauninginis
‘mé’qmitﬁuLﬁaaLLazLLUigﬂmémmamwm ATUIYINTITLNYAS.

$hnn gnsenA wavyaf 35l 2558, N1slEAINTEUTINAUANINAUAITUBLUAAIUALLIALBULNTA
Tuaveswalidafuiien. win 166-184 lu 189 umaeiseisoud Uszird 2558. 1aul. nes
"3”EJLLazﬁwuﬁwmmwé’amiﬁmﬁmLLazLLUigﬂmﬁmwamwm NTUIYINTTNYAS.

ASIYNG d@OUTAY uazauAs uadlyd. 2556. Msidwiatenaunians (Hylocereus undatus (Haw) Brit.
& Rose.) fiAina1niliesn Dothiorella dominicana Pet. et. Cif WAEAIIAIUAN. 2. INY. Ny 44:

3 (ieiy) : 18-21.
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Lum, M. S. 2011. Effects of Hot Water, Submergence Time and Storage Duration on
Quality of Dragon Fruit (Hylocereus polyrhizus). Journal of Agricultural Science Vol. 3, No.
1: 146-152.

Lurie, S., E. Fallik and J.D. Klein. 1996. The effect of heat treatment on apple epicuticular wax
and calcium uptake. Postharvest Biology and Technology. 8: 271-277.

Taba, S., N. Miyahira, K. Nasu, T. Takushi and Zen-ichi Moromizato. 2007. Fruit rot of Strawberry
pear (pitaya) caused by Bipolaris cactivora. J Gen Plant Pathol 73: 374-376

Vicente, A. R.,, G. A. Martinez, R. M. Civello and A. R. Chaves. 2002. Quality of heat-treated
strawberry fruit during refrigerated storage. Postharvest Biology and Technology.

25: 59-T1.

Tablel Efficacy of generally recognized as safe for inhibiting Bipolaris cactivora on PDA and

stored at room temperature for 8 days.

Treatment Colony of B. cactivora (cm.) Inhibition of B. cactivora (%)

Control (PDA) 8.97p 0.00 p
Ammonium carbonate 1% 0.00 a 100.00 a
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Ammonium carbonate 2% 0.00 a 100.00 a
Ammonium carbonate 3% 0.00 a 100.00 a
Sodium carbonate 1% 1.93d 78.55 d
Sodium carbonate 2% 0.67b 92.57b
Sodium carbonate 3% 1.04 ¢ 88.39 c
Sodium bicarbonate 1% 4.23 gh 52.83 gh
Sodium bicarbonate 2% 3.10 ef 65.46 ef
Sodium bicarbonate 3% 278 e 68.99 e
Potassium carbonate 1% 287 e 67.97 e
Potassium carbonate 2% 1.26 c 85.98 ¢
Potassium carbonate 3% 0.62 b 93.12b
Potassium bicarbonate 1% 4.42 h 50.69 h
Potassium bicarbonate 2% 397 ¢ 55.80 ¢
Potassium bicarbonate 3% 329 f 63.32 f
Salicylic acid 250 meg/l 7.82n 1281 n
Salicylic acid 500 meg/l 6.21 k 30.83 k
Salicylic acid 750 meg/l 4.77 i 46.80 i
Salicylic acid 1000 me/l 0.00 a 100.00 a
Oxalic acid 250 me/l 8.250 5.08 0
Oxalic acid 500 me/l 8.79 p 2.09p
Oxalic acid 750 mg/l 6.72 | 25.07 L
Oxalic acid 1000 me/l 793 n 11.60 n
Potassium sorbate 250 me/l 7.41m 17.46 m
Potassium sorbate 500 mg/( 6.33 k 29.43 k
Potassium sorbate 750 mg/l 6.02 k 32.96 k
Potassium sorbate 1000 mg/l 5.13j 42.80 j
Imazalil 250 uU/L 0.00 a 100.00 a
Imazalil 500 /L 0.00 a 100.00 a
Prochloraz 250 ul/l 0.00 a 100.00 a
Prochloraz 500 ul/l 0.00 a 100.00 a
Ethanol 0.5% 8.80 p 2.09 p
F-test * *

CV (%) 1.27 5.18

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

* Significant at P < 0.05

Table2 Efficacy of carbonate substances on lesion size and inhibition of disease severity on

dragon fruits inoculated with Bipolaris cactivora stored at room temperature for 8 days.

Treatment Lesion size (cm) Inhibition of disease severity (%)

Control (Inoculated fruits) 352h 0.001



Ammonium carbonate 1% 2.93 de 1893 d

Ammonium carbonate 2% 3.12 efg 11.55 fg
Ammonium carbonate 3% 3.00 def 14.83 ef
Ammonium bicarbonate 1% 292d 17.33 de
Ammonium bicarbonate 2% 2.84 cd 19.26 d
Ammonium bicarbonate 3% 329 ¢ 6.49 h
Sodium carbonate 1% 331¢ 599 h
Sodium carbonate 2% 251b 28.72 b
Sodium carbonate 3% 271 c 23.03 ¢
Sodium bicarbonate 1% 3.19 fg 9.46 gh
Sodium bicarbonate 2% 3.60 hi 0.651i
Sodium bicarbonate 3% 3.79ij 0.001i
Potassium carbonate 1% 3.14 fg 1090 ¢
Potassium carbonate 2% 2.68 bc 2399 c
Potassium carbonate 3% 3.62 hi 0.131
Potassium bicarbonate 1% 3.83] 0.00 i
Potassium bicarbonate 2% 3.61 hi 0.60 i
Potassium bicarbonate 3% 3.58 h 0.44 i
Imazalil 500 pl/L 0.19 a 94.48 a
Prochloraz 500 pl/l 0.19 a 94.48 a
F-test o **

CV (%) 3.70 12.03

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01
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Table3 Efficacy of generally recognized as safe on lesion size and inhibition of disease severity

on dragon fruits inoculated with Bipolaris cactivora stored at room temperature for 8 days.

Treatment Lesion size (cm) Inhibition of disease severity (%)
Control (Inoculated fruits) 2.61 ef 0.00 f
Salicylic acid 250 mg/L 2.50 de 385f
Salicylic acid 500 mg/\ 1.55 b 40.49 c
Salicylic acid 750 mg/l 232 d 10.68 e
Salicylic acid 1000 mg/l 2.98 gh 0.00 f
Oxalic acid 250 mg/l 2.79 fg 0.00 f
Oxalic acid 500 mg/l 212 c 18.38 d
Oxalic acid 750 mg/\ 3.04 h 0.00 f
Oxalic acid 1000 mg/l 3.46 ij 0.00 f
Potassium sorbate 250 mg/l 333 0.00 f
Potassium sorbate 500 mg/L 2.93 gh 0.00 f
Potassium sorbate 750 mg/L 2.93 gh 0.00 f
Potassium sorbate 1000 mg/L 3.63j 0.00 f
Imazalil 250 ul/l 0.16 a 93.80 b
Imazalil 500 pU/ 0.10 a 96.15 ab
Prochloraz 250 ul/L 0.14 a 94.44 b
Prochloraz 500 pl/L 0.04 a 98.29 a
Ethanol 0.5% 3.60 j 0.00 f
F-test *x *x
CV (%) 5.38 7.97

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01

Tabled Efficacy of hot water 50°C on lesion size and inhibition of disease severity on dragon

fruits inoculated with Bipolaris cactivora stored at room temperature for 6 days.

Treatment Lesion size (cm) Inhibition of disease severity (%)
Control (Water RT for 5 min) 6.65 C 0.00 c
50°C for 1 min 6.33 b 4.78 b

50°C for 3 min 6.30 b 5.16 b
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50°C for 5 min 591 a 11.03 a
F-test *% *¥%
CV (%) 1.76 36.67

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01

Table5 Efficacy of hot water 53°C on lesion size and inhibition of disease severity on dragon

fruits inoculated with Bipolaris cactivora stored at room temperature for 6 days.

Treatment Lesion size (cm) Inhibition of disease severity (%)
Control (Water RT for 5 min) 557 ¢ 0.00 c

53°C for 1 min 6.12d 0.00 c

53°C for 3 min 515b 6.02 b

53°C for 5 min 357 a 35.86 a

F-test x* *x

CV (%) 1.58 24.05

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01

Table6 Efficacy of hot water 55°C on lesion size and inhibition of disease severity on dragon

fruits inoculated with Bipolaris cactivora stored at room temperature for 6 days.

Treatment Lesion size (cm) Inhibition of disease severity (%)
Control (Water RT for 5 min) 599d 0.00d

55°C for 1 min 552 ¢ 781 c

55°C for 3 min 458 b 2343 b

55°C for 5 min 243 a 59.31 a

F-test xx xx

CV (%) 2.88 12.30

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01
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Table7 Efficacy of hot water 53°C for 5 minutes and dipping in various substances on lesion size and
inhibition of disease severity on dragon fruits inoculated with Bipolaris cactivora stored at room

temperature for 5 days.

Treatment Lesion size (cm) Inhibition of disease severity (%)
1. Control (Water room temp 5 min) 293d 0.00d
2. 53°C + Ammonium carbonate 1% 0.82 ¢ 7211 c
3. 53°C + Ammonium bicarbonate 1% 0.86 ¢ 70.49 c
4. 53°C + Sodium carbonate 1% 0.20 ab 93.17 b
5. 53°C + Sodium bicarbonate 1% 0.34 ab 88.24 b
6. 53°C + Potassium carbonate 1% 0.20 ab 93.17 b
7. 53°C + Potassium bicarbonate 1% 0.30 ab 89.55 b
8. 53°C + Salicylic acid 500 mg/l 0.45b 84.54 b
9. 53°C + Oxalic acid 500 mg/L 0.21 ab 92.79 b
10. 53°C + Potassium sorbate 500 mg/l 0.16 a 94.68 a
11. 53°C + Water room temp 0.09 a 96.97 a
12. Prochloraz 500 /L 0.22 ab 92.60 b
F-test xx *x

CV (%) 26.53 6.33

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01

Table8 Efficacy of hot water 55°C for 3 minutes and dipping in various substances on lesion size and
inhibition of disease severity on dragon fruits inoculated with Bipolaris cactivora stored at room

temperature for 5 days.

Treatment Lesion size (cm) Inhibition of disease severity (%)
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1. Control (Water room temp 5 min) 3.09 e 0.00d

2. 55°C + Ammonium carbonate 1% 0.78 cd 75.06 b

3. 55°C + Ammonium bicarbonate 1% 1.17d 61.65 ¢

4. 55°C + Sodium carbonate 1% 0.74 bc 78.86 b

5. 55°C + Sodium bicarbonate 1% 0.55 abc 82.34 ab
6. 55°C + Potassium carbonate 1% 0.78 cd 74.65 b

7. 55°C + Potassium bicarbonate 1% 0.41 abc 87.13 ab
8. 55°C + Salicylic acid 500 mg/L 0.56 abc 82.09 ab
9. 55°C + Oxalic acid 500 mg/L 0.17 a 94.63 a

10. 55°C + Potassium sorbate 500 mg/l 0.39 abc 87.47 ab
11. 55°C + Water room temp 0.31 ab 90.12 a

12. Prochloraz 500 /L 0.26 a 91.73 a

F-test ** **

CV (%) 30.45 9.46

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

** Significant at P < 0.01

Table9 Efficacy of hot water 55°C for 5 minutes and dipping in various substances on lesion size and

inhibition of disease severity on dragon fruits inoculated with Bipolaris cactivora stored at room

temperature for 5 days.

Treatment Lesion size (cm) Inhibition of disease severity (%)
1. Control (Water room temp 5 min) 3.08b 0.00d
2. 55°C + Ammonium carbonate 1% 0.11a 96.34 a
3. 55°C + Ammonium bicarbonate 1% 0.15a 94.98 ab
4. 55°C + Sodium carbonate 1% 0.20 a 93.48 ¢
5. 55°C + Sodium bicarbonate 1% 0.13 a 95.66 a
6. 55°C + Potassium carbonate 1% 0.20 a 93.48 c
7. 55°C + Potassium bicarbonate 1% 0.20 a 93.48 c
8. 55°C + Salicylic acid 500 mg/! 0.15a 94.98 ab
9. 55°C + Oxalic acid 500 mg/! 0.18 a 94.23 bc
10. 55°C + Potassium sorbate 500 mg/l 0.20 a 93.48 ¢
11. 55°C + Water room temp 0.20 a 93.48 c
12. Prochloraz 500 /L 0.15a 94.98 ab
F-test x* *x

CV (%) 13.87 0.87

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
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Table10 Efficacy of hot water on lesion size and inhibition of disease severity on inoculated dragon

fruits and stored at room temperature for 5 days.

Bipolaris cactivora

Colletotrichum gloeosporioides

Colletotrichum capsici

Treatment Inhibition of Inhibition of Inhibition of

Lesion size Lesion size Lesion size

disease disease disease
(cm) (cm) (cm)
severity (%)” severity (%) severity (%)

Control
(Inoculated )

4.912 dv 0.000 d 1.340 c 0.000 ¢ 2.030 ¢ 0.000 ¢
fruits)
Hot water
53°C for

0.440 b 91.010 b 0.377 b 71825 b 0.445 b 77935 b
5 min.
Hot water
55°C for 0.747 c 84.770 c 0.337 ab 74.823 ab 0.457 b 76.960 b
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3 min.

Hot water
55°C for

5 min.

0.125 a

97.457 a

0.222 a

83.668 a

0.220 a

89.185 a

Prochloraz
500 u/L

for 5 min.

0.142 a

97.098 a

0.222 a

83.535 a

0.242 a

88.070 a

F-test

*%

*%

*%

*%

*%

*%

CV (%)

14.56

5.14

18.41

9.70

15.13

7.03

1/ Means within a column under each factor, means followed by a same letter are not

significantly difference at the 5% level by DMRT.

2/ Inhibition of disease severity (%) = [(Control - Treatment) x 100] / Control

** Significant at P < 0.01

Tablel1 Color values of the dragon fruit dipped in hot water stored at room temperature for

5 days.
Treatment a value ™ AFE value ™
control 32.706 3.8340
53°C 5 min. 31.236 4.0180
55°C 3 min. 31.634 3.9140
55°C 5 min. 32.240 4.0480
CV (%) 5.63 24.57

ns = not significant

Table12 Dragon fruit quality dipped in hot water stored at room temperature for 5 days.

Treatment Weight Loss **  TSS ™ TA * Firmness of peel™  Firmness of flesh ™
control 3.2806 a 11.558 0.0993 b 14.086 1.7418
53°C 5 min. 4.0080 ¢ 11.452 0.0982 b 15.014 1.6656
55°C 3 min. 3.6958 b 11.052 0.0779 a 14.233 1.5770
55°C 5 min. 4.0642 ¢ 11.532 0.0897 ab 13.945 1.6650

CV (%) 5.96 4.78 13.42 6.78 7.32
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Means within a column under each factor, means followed by a same letter are not

significantly difference at the 5% level by DMRT.

** Significant at P< 0.01; * Significant at P< 0.05; ns= not significant.

Table13 Color values of the dragon fruit dipped in hot water stored at 10°C for 5 days.

Treatment a value* ™ AE value ™
control 36.710 2.8880
53°C 5 min. 36.828 2.5820
55°C 3 min. 37.978 3.1640
55°C 5 min. 37.150 3.5680
CV (%) 2.81 30.98

Means within a column under each factor, means followed by a same letter are not

significantly difference at the 5% level by DMRT.

** Significant at P< 0.01; ns= not significant.

Tablel14 Dragon fruit quality dipped in hot water stored at 10°C for 5 days.

Treatment Weight Loss ** 7SS ™ TA* Firmness of peel™  Firmness of flesh ™
control 1.7612 a 12.254 0.2209 b 15.759 1.9930
53°C 5 min. 1.9518 a 12.312 0.1676 a 15.115 1.8368
55°C 3 min. 2.3854 b 12.366 0.1686 a 15.321 1.8324
55°C 5 min. 2.2044 b 12.178 0.1708 a 16.222 1.7174

CV (%) 8.85 3.76 10.91 5.76 8.24

Means within a column under each factor, means followed by a same letter are not significantly

difference at the 5% level by DMRT.

** Significant at P< 0.01; * Significant at P< 0.05; ns= not significant.
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Figurel a) fruit rot disease caused by Bipolaris cactivora
b) colony on potato dextrose agar
¢) conidia of B. cactivora

d) conidiophore and conidia on dragon fruit

Figure2 a) fruit rot disease caused by Colletotrichum capsici
b) acervulus on dragon fruit
c) colony on potato dextrose agar

d) conidiophore and setae
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e) conidia of C. capsici

Figure3 a) fruit rot disease caused by Colletotrichum gloeosporioides
b) acervulus on dragon fruit
) colony on potato dextrose agar
d) conidiophore and conidia

e) conidia of C. capsici

Figured Dragon fruits Inoculated by Bipolaris cactivora stored at room temperature for 5 days.



a) control (non-treated fruit) b) hot water 53°C for 5 min.

¢) hot water 55°C for 3 min. d) hot water 55°C for 5 min

e) prochloraz 500 pl/l for 5 min.

Figureb5 Dragon fruits Inoculated by Colletotrichum capsici stored at room temperature for 6 days.
a) control (non-treated fruit) b) hot water 53°C for 5 min.
c) hot water 55°C for 3 min. d) hot water 55°C for 5 min
e) prochloraz 500 pl/l for 5 min.
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Figure6 Dragon fruits Inoculated by Colletotrichum gloeosporioides stored at room temperature

for 6 days.
a) control (non-treated fruit) b) hot water 53°C for 5 min.
c) hot water 55°C for 3 min. d) hot water 55°C for 5 min

e) prochloraz 500 pl/l for 5 min.

Rt 2 24

Figure7 Dragon fruit quality dipped in hot water stored at room temperature for 5 days.
a) control (non-treated fruit) b) 53°C for 5 minutes

¢) 55°C for 3 minutes d) 55°C for 5 minutes




Figure8 Dragon fruit quality dipped in hot water stored at 10 °C for 5 days.

a) control (non-treated fruit) b) 53°C for 5 minutes

¢) 55°C for 3 minutes d) 55°C for 5 minutes
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