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MREHE ' BT EEET TR e
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PRETHE ~ B9 G - ZUE0R - 1REED - 2026 - ARG A4 R R AR ISR
TR o GIEREIENTSE 75(1):103-116 -
4IFESR (Hylocereus spp.) Fy B EBHECTHEEMNIEY) 2 — > I Gilbertella persicaria > FHEEE-AZ S [FEHY

TR RARE R A E A RE - AR ST RERL SR (pH 8.1-8.4) BATFE LR EHRR BRI
SERR o HEREEE LI G. persicaria W ERT > FEEH& IR AUEREE] 200 mg L' YRGB B RATY
FRERH BAFAIHIFISER © MAET 32 51E - ARG EE 150 mg L DL B8RS > BRI A RENHTE T2 -
#— L DA T G. persicaria 1755 > LA E ATEALRE SRR E Biftslikl - SERER - RNREBEHEA SR
200 mg L' R EREEE A REEE 30-60 7 » AT B E TSRS FER A (IKIFS R ERE4E T 0-4 408 -
ST ER I AE SRR - TERERETR 12 /NIF P BE B BHIR B AR o] DUBEE T (RIS PR AR i (B35 24
/NI R ER > ECVER AR S R B TR AR SR A B AT EIAR IR B G (R SHAL A FEAT BE IR A\ TR RIS B Rl
FEPARER o BLAh o AL EER B TR E AR SR B BRI R R EUR. - B A A SRR 200 mg L
HIR AR 1% - O AR E RIS I8 E AT 43.0 £ 6.7% [§ 55 9.4 + 4.5% > [Ti/a5E
79.0 £ 11.3% ; 241 > {EAL TR E L AiMiEm R ERER RS I 3RE AR 43.0 £20.8% 7
FFHy 69.2 + 13.9% o ARWFFE(HE R AR A RR B A BIF K E ATEALRE AR - AL ATEALRE R ATER
PR PRI R e 7S S 4 N

RASEEA  Gilbertella persicaria ~ ¥AZBEIE ~ fr L I RY ~ PREEIFIL -

-t

Bl H. costaricensis) (Liu & Yu 2021) » K37 1% %8

ffE R MIATE -

ZEMIHAALHER (pitaya, dragon fruit) H Gilbertella persicaria (E. D. Eddy)
KBS B (O PORRERAT POTE - S TP SRR Hesselt 8 [#RATALEE SR » T4 i FH T2 25«
AL RZ I AIfE g (Hylocereus undatus Britt. & Rose) 5 fE58 « 4fj By g ShELER /40552 » {258 ~ hE]
AL oy B LR AL AR, (H. polyrhizus K[ ~ 22 - BPEE - HA KT SHIE 5
(Weber) Britt. & Rose) Bl B[ 7 S A4TRER (H. & (/48 4% (Taba er al. 2011; Guo ef al. 2012;
costaricensis (Weber) Britt. & Rose) (Huang & Lin et al. 2014; Carrillo-Fasio et al. 2022; Vo
Lin 2009) - HR BZFER G EEEE S et al. 2024) - fFZE > M1 G. persicaria 1] i
MERBEETERE  DEEAALRERR BN RHMESE - 48 URFRERARER
TE R AL AT S LU 73 (Chang 2006) » [NEALY W > B & LRESLRIE s (Lin et al. 2014) -
TR E ARy " RALATE, (H. polyrhizus;  H™ G. persicaria ff % 1 5 5 % £ & (Lin
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et al. 2014; Taba et al. 2022) » 7 Gl LA B 24
RELCRENEGAG®WN  IMNEEMIES
R B A B H R TR F SR S RVERE T4
TR HEWERDT - MH NI SR 2
REGH - RH R T AL R BRI & T-1 N
EZ— o HEHEEIREREER - Bt
T Fy BIHERER1%IRIEGH, (Lin et al. 2020) -

B 6 41 HE SR R 12 R B Y STRRA TR » Vo
et al. (2024) BEFREBANE GG G. persicaria
HYRTEEDE 5 Li et al. (2019) TR 4T FE S a3
DL B-f£E T % (B-aminobutyric acid) A [E{K G.
persicaria HERBENEE - AMPIABRER
ERERENER=IRE - REHEEEHHE
B EREYZRDERRIEERN HY - FiBEE
T ARBIA SN B i R AT R R Y
fH A 04 35 )7 =% (Pao et al. 2007; Zhou et al.
2021) - REMBEHCHEEH LEE AR -
UNEE R R AR - R E RO BRER
Z & (hypochlorous acid; HOCI) B Zx & % &
(hypochlorite; OCI) » H 58 & (LAE J7 AT W3 i
VIR EE - RSN - M E R DUE
ha BHHUS 78 R fE LR
ez ¥ (Copes & Ojiambo 2021; Boecker et
al. 2023) - B FIR & B B H R 4L RAVR E
Brivaas W AR A SRS - HAEBE - AL
R BE - REREENFRER LA
- it & 2 BE A B [ A 28 B R O R B
BHAMMAEY & B ERBIZEZ G (Shin
et al. 2012; Chiabrando et al. 2017; Copes &
Ojiambo 2021; Getnet et al. 2023) - EF Y
PR T R 1 BL/K 4 3,000 £ 6,000 mg L
Z &, (chlorine) j& & DL Il 12 il 2 i SLAH 7% 1
H (Suslow 2000) -

KOs PR R & B 5 W EH I H G
persicaria £ AV » DLEOHEA R Al 5
VREALRE R B BRI IR 2 i B R - 6
H T am R & 55 1 P 6 SR AT A N AL A fE
e Y 72 S R (o BV BR A 5 2 —2 B R EG
EIEHREINEEFNRE AR ARE A
R E P 7S HH ) B AR SR BB I 56RO

MBSk
AEER ARG R ER A
KMF(ERN G. persicaria E 1k F218061 ~

BI5H H1H

F218072 BL K F216139 & 43 B 5 & 4«8 & %
ZALHESR (Hylocereus sp.) fEERE - MEHAL
&% 4% 0.5% NaClO £ HI¥# 30 7 » DIEF 4K
WHZRE L ERK 18 BN BRZGHEE
PS5 (potato dextrose agar; PDA, BD Difco™,
Franklin Lakes, NJ, USA) ‘FiuigEAE E >
=0m (24-28C) NRE 1-2 H » VJHLE HEwHE
SRz B—E4% R - BHEN R PDA
BE BENERTEEEEE3IH U
10 x 10 x 0.5 mm’ F¥Y > B HH F 47 15 0 70 5
(100% mineral oil, Sigma-Aldrich, St. Louis,
MO, USA) F{RTF « AT F A B
M Z REBEE R E ATE (H. undatus) BLAT
AfE K41, (Hylocereus sp. cv ‘Da-Hong’) >
il B 2 i AN & B R AL T MR R E P E 2
RE RERBAIIERAKERER  DLT5%
BB R - HARTERz -
NI RERIE
RGO R BE 7 R P 50 g @b R
EEESHEE LI ZEEYE  2EERER)
SRS S L Z fEE K DA I o R K B i
4 (BU5% YHS520G ; 2Rl BRI RHCA IR A E]
EEEPT) KEFESETRER - AR
T REEACIHVEE AR o 2 1% DR g 0 E
% (Denver Instrument, Inc., Arvad, CO, USA)
& pH{E - W DL “eXact” Micro7+” (Industrial
Test Systems, Inc., Rock Hill, SC, USA) fii &
=7 “eXact” Strip Micro HR” G747 5% 486672
Industrial Test Systems, Inc., Rock Hill, SC,
USA) HIEA M ERE - iRl FE KN E
HECE TR RE o Bo B4 1Y 08 IR 4 IO &
o HEHANARENA > (EHERDREEIE AT REAR
24 /NE o ZOHEL - AREREEED 24
INEFN B HERFRRE » R BB R RATIR -

REMBEIREE FHERMRERE A
AR

R £ 1 2 A

A E R DL T A BN S SR E
B EE ETH (280)  DIEBRMEILHE
A THE o MR ASEH R RURE K AR A
e o AT BRERESRES | 7T#ER K
HU 10 pL %= PDA Bk £ > 12 /I - $HR4H
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RfaFERE KRS - (EBOEEL 28°CHEE 16
N LM BT R RE - X
5 B PR A 44 1 3 B 500 (B0 T 31 5 1 8 2
o HBIEERE 3R

ERi ot A R AT I

LL0.5 mm FTFLER VAU MR B 44 8 4%
767 B 4 B Pk RE B I TBC A 0~ 50 ~ 100 ~ 150 B
200 mg L' ERGMESRTHN | % 0 H
H 4B > BT EREZZ 8K >
B4R FH N AEHY PDA ot » 28°CHEE 24 /)N
1% 1T 0 & - 3 R 4H B B 4R B A SRR B K
oo FERGEEET 4 ISERFEHEE - S
BRIttt 3 NEH -

REBE DR EIERE RERT B
e i B o il

BL G. persicaria F218061 47 &t #F £y fit 2
Bk o i 807 R B U7 =X Bl e fE U7 =030 Lin
et al. (2014) Fii > HEBE ELL S x 10* spores
mL" PRSI R E - RS
REAKEESR  BRENZREFT —F
R o
B {5 P 958 55 B Iy ]

FEHIRE /O ATELL SR - PR ER
REREETS - REREERFEER 0.5 /)
i 1% (hour-post inoculation; hpi) » % H %
50 ~ 100 ~ 150 ~ 200 mg L' &K [E B &
EZREHBEAER 1 o GHISRHEE
(biologicalreplicates » A=YEHEE) » A EE
5 X (experimental repeats) ; > 78 e & B HL
=ERERE BT RERZR 0.5 hpi &5
7238 100 mg L' 2 REFEEAR 1~ 530 10 43
8~ 200 mg L' 2 RAFEEFR 1~ 5510 43
5 B ST MRE - SR EE 4 X - B
4 Fo Pl (R A ORI R AR EA RN TR
H4H (untreated) ; - DARIREE /KHUAR XA/ A
Y DKpREEAH (water) g o JRIEEFRTE E By 1
TriE o RN R R A SR R
HE) o KRB RERE K% > BHEBEREIR
BENFEEASRSRN 1 24-30C -~ JBZ RH >
95% » DL ECHVIRER - 4-5 HIRBIZRIEH
eI (Lin er al. 2014) -

4L AT MR > B GE R |
LA A TRAL,) bl R sl i Y - W HL 0.5-3
hpi R DX EFEEE 30 7 - BHHR4H Ryl A
HEAEENy CREEH, - DU EE KR
REBBRN UKEHE A, - SBRE®E 3 X
FHTHEE -

A 30 {5l FH HRF 1

DleNEREMHRS - B REZLE
REHEIEC9 H CREEFRA ~ pRFRAH FoKE I
A 4 R R EER) SO 7THRE > I
HLFJ R e > % EH Y 0.5~ 6~ 12~ 24 hpi >
PLA %0 8 200 mg L' (Y X & B4 8 7% 7% (pH
8.1-8.4) BUK » JREN: 24-30TC ~ (REFRE RH
> 95% HRBCAVEREE > 4 —FN % 4-5 DR
LRIEHEPINL - ARt E®E 6 70> Hf
3RERBERATEEBRION - 543 Ry
iZH 60 Fb o

RS R RE HEBE AR L RER
M=tiN0

7 20222024 FF Y 7-9 H &2 4LHE R R
[T RARRTHEEBREER L
- 6:00-8:00 /£ A FRUL 2 & EFEE ABL TR
&L, mfdE - REAFREEM R % ARER
Bl (RBEEFBRIE N RELEEETE)
WHE R EECE B AR (A% ZME
EHTAMEE RS ESEE) BE RN
B A B4 11:00 7 0] F bk = TR -
BRI RER AR ARE AR (BREA 200
mg L > pH 8.1-8.4) 30 f)1% » U E 1 24-307C ~
RH > 95% ~ BOERVIRER 4-5 HIR B LR R
AR o BHIRAH CRIEHEAH) RIRRIBRE
FREEAR - S A ERE MM L |WEH
FEBRUGIR T E -

et o AR EE
T FE A IR

ERFERMANMATRE 126 B3 -
AT SR HIHIR Ry (IR S5 R — a3
ZER)/(HHIREHEEZFA) x 100% -

B o A R AT IR
R ER 28 CT 7 2 HABIRIMER 9 cm
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R HitBNEgHERERAETTER
ERim 1 HZEEFEL/H) x 100% - Faxd
RINGIRE (HREAFHERER - RHAE
H AR R )/ BIRAHE H A REAR] x 100%

TR (disease index)

I3 Ry S &R (0 fERETE 10 R AR < 25% 5
2 BIEEE > 25% 0 < 50% 3 FEEEE >
50% < 75% 5 4 FEIRIETE > 75% > < 100%) o

HFEHAE (BLARRFRERE/2
REHEE) x 100% - 6%« [CREHN

S - A 55 R )R R L S ] <
100% -

at /7 ik

R &% B T S SR A R 7 > R R R
SEEMREREARE A RN RREAESE
2o SR BHEE SRR R A R
2{E A - R AREN 8N FH
45 = 4% 7 # A% Microsoft Office Excel™ 2010
(Microsoft, Redmond, WA, USA) #{TE[R T
8755787 (two-way analysis of variance; two-
way ANOVA) ; 1% DU S i/ N MR 722 520K
(Fisher’s least significant difference; LSD) i
BaAE P < 0.05 B /KA » L B S 1
BrEZR RERRABEZREIE %
FIFH JASP 0.19.3.0 R 45 2147 Hr#c 8% (Love et
al. 2019) ST B E R T2 ZE T2
Kruskal-Wallis & & » #&30 P < 0.01 1% » F LA
Dunn’s test #E{T 55 1%t i Ch 2 ik 2 el - 39 (E
Z =5 A HUH % 2 Holm 2 IEVAHUGFE
IE&Z PE (Pyon) © HHIREEBREEANERIZE
PR H Yt e N R AV BB 45 DU
KEFZLE - £ N TR EaRE T > R
SR E T N B ERSEEENEYEE
B IR AR B Ry s TR Bk P 2 AR
% > FLlUE SR EE 2 P E T S E
IR » DR IERAY Pyom < 0.1 1R H 8
FEEEN - FHE R GRS - o
P A 4R B - (& bhl [E] — et B P e B AH R Y
LY EEBIEER > Py < 0.05 E HEZK

BI5H H1H

B SRRSO EEREEEE
T4t M -
&

£152[E (box-and-whisker plot) 141 Microsoft
Office 365 F1y Excel #tiE4@ %Y » \f ) PowerPoint
frBh#y -

ER

RS FLEE R RES Gilbertella persicaria &
HHERIE S HNHIZR

R RR AL S G. persicaria FIHIHIAR
St > LLF218061 ~ F218072 K F216139 B fitst
Btk - HEERSEE T (in vitro) » REIHE
ST PS5 1 2R R T Wl 7 1R T 4 L - D sl AU AR
(FD - FHERMGTIH - AUERE 50 -
100 2 150 mg L™ %} G. persicaria HIEAI
TR FHIHEI AT 1.4 + 0.9% £ 10.5 + 7.6%
M R A B AR S EIERE 200 mg LAY
S E A B IIHIREE S 7 50 81100 mg L
(P < 0.05) > 2RI 1% 19.9 + 7.6% » {5 5 i i
50% o TS EHIH A > AR RERE 150
mg L™ NI TS E R R 50% 0 By
59.6 + 17.3% » BEZ 5 50 #1100 mg L' (P
<0.05) 5 i ARE 200 mg L' A1
T HIHIE B 100 + 0.0% - BHZE & 50
100 Kz 150 mg L™ (BEE /KR P < 0.05) -
REX RS R (FHEE R

B BRI RS ARNAEREE
RPEE G. persicaria Y 0.5 hpi » JZ AR [EIH R
SOME Y AR AR 1 78 BRI
(B 1) - GE5ER > LUAREA 50 #1100 mg L
BRI R E > HAE IR EE A S IR A A KR
HHBRRHANGHEE ER  FIIMBRE
I 1221 B R B D LA S 150 B2200 mg L
FHo HEHERAEE R 0.6 MERZEHE
EEE MW RAHEZRE (EEZEKER
Py < 0.1) ©

Bt B B B R R o R
T 0.5 hpi > LU REAERE 100 81200 mg L 2
RAMEE AR S BIREAERLER > BEER



Average
16.6+4.6a
322+64a
59.6+173b

100.0+£0.0 ¢

8.0+8.0
19.7£19.7
263 +£21.1

F216139
100.0 £0.0

40.7 £22.6

84.3+6.7

F218072
100.0 £0.0

Spore germination inhibition rate (%)’
18.3+£8.7

F218061
23.5+3.1

GRAERANHIBR -

Comparison the effect of available chlorine concentrations in hypochlorite (OCI') solutions on inhibitng Gilbertella persicaria spore germination and

hyphal growth.

36.1 £14.0
68.1 £5.1
100.0 £ 0.0

g
ES

+E g5
N

14+09a

Average
45+19a
10.5+ 7.6 ab

199+7.6b

F216139
-02+1.9
1.6+3.5
-04+3.7
12.7+3.3

3.0+1.7
8.0+1.6

250+7.8

Hyphae growth inhibition rate (%)
F218072

351+3.5

F218061
13+£1.2
39+0.2
6.8+0.7
11.9+4.6

RIEE R ATETE R AL XA R &R LR Gilbertella persicaria W 155

Table 1.
500 sporangial spores of each isolate for each time. Mean + SE. Different letters indicate significant differences within each group (P < 0.05, two-way analysis of variance (two-way

ANOVA), Fisher’s least significant difference (LSD) test).

“Spore germination (SG) inhibition rate was calculated as: (SG rate of treatment — SG rate of control) / (SG rate of control) x 100%. This experiment was conducted 3 times, using

concentration (mg L™)

Available chorine
50

100

150

200

#1.
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R (8 2) - FEAKGERF - AR 100 mg L™
BET > REIRE 5 K 10 %I RE
AT 2.1-2.6 - BOREEHE LAY 3.1 81K
PR ERAT IR 4H 2.8 B PSR AR R AK > HEE
st LmEEER D ARE 200 mg LR 0 R
IR PR R R R 2 1.3 > B
FRFKEHE SR B R4 - R S
B 10 7y s HY PR S B B IIETR TH 2 1.9
Bi1 2.1 - 3 B K R B AH B OR iR T 36 U A e B
R o GRERTIEER - AR 200 mg L 1y
REBEEERIZ R 1 7y YR E PG RER
AR (BZ /KRy Py < 0.1) ©

Ry T AR AR 200 mg L #Y
KGR e PR R EAE 1 778N > BB
A BN B RER R 0.5 hpi 2 H
FREA R 200 mg L ZORRE HUAR A [FT 8L
% BRI (B 3) - At E DUR g
HIE BB PHBREE R 1S MAH
R 10 Y I RER SR B Ry 0.9 0 BEA IR
P (AH BURpR B A LE G IR E 2 2 0 RE
R 30 ME PR EEE 0.4 RER)
60 Fh&JNIE By 0.5 - BUE(RH IR - &R
& BRI 200 mg L Y REEE AR T R
DL 30 MOHYRE R R B A - 60 FPHYRE X
Z o HRBEEERMEE, - BAEGE DmEE 2R
(BIE /KA Ry Pyoin < 0.1) ©

RN RIS RN A M S

Fo MR i R AL B 4L RE SRR BRI 45 &
A EZE RS REZE - DIERALRERR
Fte o PRI A [F B Bl i B X &g 200
mg L'~ 30-60 Fhi% - &2 S E R R ([E
4) o AR pi i s R (1~ 2) RERY
& BRI RE PR 2.2 + 0.1
ML FE R B IRAE Z —HIKEREE - 12 0.5 -
6 J 12 hpi 2 V3 R S BN 5y 0.9 £ 0.2
F] 1.4 £ 0.3 - HrfLL 6 hpi R HHEFFER AL
Bt > BEAABLRPRERAHIE ST I A BE =
S HE 24 hpi ‘PHBEREEI TR 1.8£0.5
B R i PR PR O B A R - T R RV BB R T
I > £ 0.5~ 6 J 12 hpi Jig B #5735 i 4R B
FE(EZE 0.2 +£ 0.1 F] 0.5 + 0.2 f » BLREHLH
MHEE BB AR - ARERE S Ra 4

This experiment was conducted 3 times, with 4 replicates of each isolate for each time. Mean + SE. Different letters indicate significant differences within each group (P < 0.05, two-

way ANOVA, LSD test).

"Hyphae growth (HG) inhibition rate was calculated as: (HG rate of treatment — HG rate of control)/HG rate of control x 100%, HG rate = (diameter of 1 d post inoculation)/1 d x 100%.
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= \edium
35 a X Mean
3 — Max. or Min
x a © Outler
é 25 ab [ 25-75%
o 2 b
2 ai b b
_g 15 +
o
1
0.5
0 - 1 1 1
Untreated Water 50 100 150 200
Concentration (mg L™
1. FNEAMARENR AR RE O NEA R R ERESHRERR S HE (B 1 5) - Rk

# (disease index) : 43 By 04 4F (0 : FEJp1E s 1 - FRPSHEIFE < 25% 5 2 : FRIEIFE > 25-50% ; 3 : M mEfE >
50-75% ; 4 FEIRIERE > 75-100%) - NEFRMFR BEEE = B (Kruskal-Wallis R G E % > F52L Dunn’s
test #EFTEERARE > WLL Holm FUEAHSIZIER Z Pg < 0.1) °

Fig. 1. Effect of different available chlorine concentrations in hypochlorite (C1O") solutions on the wet rot disease
index of white-flesh pitaya fruit (treated for 1 min). Disease index was rated on a 0—4 scale (0: no symptom; 1: <

25%; 2: > 25-50%; 3: > 50-75%; 4: > 75-100% diseased area). Different letters indicate significant differences
among treatments (Kruskal-Wallis test followed by Dunn’s test with Holm correction, P, < 0.1).

4 -
a
35 a
» 3 * ab " ab ab
=k
$ 25 * ab
£
P S
§ 15t = |edium b
a X Mean =
1 [ = Max orMin.
05 - © Outler
[ 25-75%
0 C 1 1 1 1 1 1
Untreated Water 100_1 100_5 100_10 200_1 200_5 200_10

Concentration_time (mg L™"_min)

2. HARELLEE R LR [EA R ORISR AR A R R BN [FF R (7)) I R RE R R A2 -
TR AR E (disease index) © 775 04 4% (0 © MR > 1 : PR < 25% 5 2 © FRmEME > 25-50% 5 3 fEJR
[HIfE > 50-75% ; 4 * FESHTEITE > 75-100%) o K [EFRHARABE 2R (Kruskal-Wallis FERFERE% » 7
Dunn’s test {7 ME » W2 Holm BEEERISIZEZ 2 Pygn < 0.1) ©

Fig. 2. Effect of different available chlorine concentrations in hypochlorite solutions and treatment durations (min)
on the wet rot disease index of white-flesh pitaya fruit. Disease index was rated on a 0—4 scale (0: no symptom; 1:

<25%; 2: > 25-50%, 3: > 50-75%; 4: > 75-100% diseased area). Different letters indicate significant differences
among treatments (Kruskal-Wallis test followed by Dunn’s test with Holm correction, Py, <0.1).

BUKR B ML mEE AR BITTEHREA
T B 7 e FER AL PR SR B L R P (i 25 0

DL 6 hpi & &K > 12 hpi X2 » 0.5 hpi
Bz R=EMEERET LEEEEZR - HE

24 hpi - REREFEEAH - /KRR B A R R R E A
WA AR - D EERER > RERERHE
TP BRI AE RS G. persicaria 12 /NEFN (8
EIKEERy Pygy < 0.1) ©
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A

4 w \ledium
35 X Mean
— Max. or Min.
x 37 o Outer
[}
E 25 - []25-75%
[0]
2 S
& a
$ 15 === ab
[a) b
1 b
” —
0 \
Untreated 200_10 200_30 200_60

Concentration_time (mg L™_s)

3. HATEALEE B LA 200 mg L AU R GRS B AR BN [SIRE RS (FD) BHi RIS s FEm S B s 2 -
TR A8 (disease index) @ 47 B 04 &% (0 @ EfpEE 0 1 FEIRHEITE <25% ;5 2 @ RS > 25-50% 5 3 FEiR
i > 50-75% ; 4 : PRI > 75-100%) - RNEFRHRFEEEEZ R (Kruskal-Wallis SEREfGER » FFU
Dunn’s test ZE{THE&i5E » A2 Holm fFIEEAHTFILIEIR Z Phon <0.1) ©

Fig. 3. Effect of treatment durations (s) of hypochlorite solution (available chlorine concentration of 200 mg L™)
on the wet rot disease index of white-flesh pitaya fruit. Disease index was rated on a 0—4 scale (0: no symptom; 1:
< 25%; 2: > 25-50%; 3: > 50-75%; 4: > 75-100% diseased area). Different letters indicate significant differences
among treatments (Kruskal-Wallis test followed by Dunn’s test with Holm correction, Py, <0.1).

4 F
[OUntreated [ Water E Hypochlorite solutions ab
35 ab
3 F
é 2.5
< 2 L ab
&
8 15 & Medium
K% X Mean b
= 1 F — Max. orMin.
05 - © Outler
[ 25-75%
0 C 1
Untreated 12
Time (hpl)

[l 4. CNTEALRE SR HEIE A FEIF [ 1% - e B R A I S T A SRR r&ﬂ&%ﬁﬂ’]?ﬁg o BRI AR
(disease index) : 47 By 0—4 4% (0 : FEIEME 1 - FEFEHEAE <25% 2 : FEFEEAE > 25-50% ; 3 ¢ FE 9 | fE >
50-75% 5 4 MESRIAITE > 75-100%) o A[EF-RHFE BEE 2 (Kruskal-Wallis fiERF# RAEEE?ﬁ » #2A Dunn’s
test #EFTHIRIRE » WL Holm FUIETERUSRIEL 2 Prg, < 0.1) ©

Fig. 4. Effect of inoculation times before hypochlorite solution treatment on the wet rot disease index of white-flesh
pitaya fruit. Disease index was rated on a 0—4 scale (0: no symptom; 1: < 25%; 2: > 25-50%; 3: > 50-75%; 4: > 75—
100% diseased area). Different letters indicate significant differences among treatments (Kruskal-Wallis test followed
by Dunn’s test with Holm correction, P, <0.1).

NEMBEARGAREREREHEN  HEY > Dbl RER 200 mg L' 30 )
W EEPEA 0.5-3 hpi R HRE R B LRI (E
5) o A g B 4H B /K g P 4H A9 S 2 R A B R

BRI RERBEAREEEEAE 1.3+0.58 1.4+ 0.4 NEREE S REIHAEN
ANFERE L LAALA "REL mEAER REEIRRREMERA A 1.7£02> =&
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BI5% H1H

35 ¢

25 ¢

15 -

Disease Index
[\N]

05 |

= \ledium
X Mean
— Max. or Min.
© Outler
a [ 25-75%
a

T

Untreated

Water 200_30

Concentration_time (mg L™"_s)

5. ALAMEALRESRDIAZRE 200 mg L' MR EMEATRER R - SN RERESHEERAEITRE - BwR
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Fig. 5. Effect of treatment with a hypochlorite solution containing 200 mg L™ of available chlorine on the disease
index of wet rot in red-fleshed dragon fruit. Disease index was rated on a 0—4 scale (0: no symptom; 1: < 25%; 2:

> 25-50%; 3: > 50-75%; 4: > 75-100% diseased area). Different letters indicate significant differences among
treatments (Kruskal-Wallis test followed by Dunn’s test with Holm correction, Py, <0.1).

TE4at LS MBEESEER (BEKER Py <
0.1) -

T Lt aE B - DLA AR E B Ets
oL 5 1 Y 2 & B p 2 (R (1 B PR R4 A fE TR
&L, CufEALFESR AL G. persicaria HIFER AEL
A HEgMIEsm -

RS R RE AEBE AR LRER
N=Fik

B EEREENRERBE R RS E
MR aEHE B AR RE > BRNEEE
& EALRE MR SEHUS A O AR T
Bg > JRENAS TRAL, AL NTEREE G B
Wi o M KR E N EUEE KR ER 200
mg L'~ 30 bR B > BRI R EH - R E
BWEEBEE G. persicaria ¥ ¥ WY 8 55 {2 i
RIS 0 B 4-6 H 1% 8 22w B
B|IRE - DRWERAEEE (£2) - £AA
HHABEE S X - HPF 4 X2 RERE S
R B EL A 8BS - R E IR I MR A A
ZHEAE RPN R R AT  SEI R 43.0 +
6.5% BEFEZE 9.4 + 4.5% > FHHEZ 79.0
£ 11.3% (Pyoim < 0.05) » ZR1T » S5 — W ARER

HIEEDT AR > R AR i B SR H P
HRRAEAEM > SRR RE R 83.3% > ik
By 0% (BIE/KEERy Pyg < 0.05) ©

TEAL AT IR EE 1 5 20 Hp 1 RZ K
AR R A E8E - RHER VR
FRBERNREHEER - BEAEE (Phom >
0.05) » 5 A4 83.3% [ £ 58.3% > [fjiA%K
30.0% © 20 > 55 4 THER B PG MR R B A
ERUE SiOFc LR $2E SRERAEIE (RIS
RIECHAH - PGP 43.0 £20.8% TH =
69.2 = 13.9% - He4iat LA BABE M ZR (3
EREE Ry Py < 0.05)

SE:]

REWEEBEERNAFEEREZ pH &
BMEN AR E > FAAEPH 2 LT CL A A
¥ 5 pH 2.0-7.5 fLL HOCl o=t s & > A6 4E pH
4.0-5.5 R AR 5 pH 7.5 BLERIZEREL OCT
ot E (Boecker et al. 2023) o ARFFL{E LY
RO B B YA R pH Ry 8.1-8.4 i
Fr Gy 720K T 2 AR & B OCl B = (4 78—
85%) fF#1E » Hik /X &R HOCI (15-22%) °
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SIS % R B UK B B 8 NaCl > (RIS IR A
& Na'» F[EEHL OCI 454 5 NaOCl (R &AM
) o B AR AR KB S R
HIBAE A ARA S (Wang 2020) » AT
DL "R A B A R 1F R TR W DAHIE ZH
MARERFTRAEE OCI BESK -

A AR TE AF 200 mg L DL ¥ A G.
persicaria & & W 4 & 4 2R AR (HBE
£ 150 mg L DL ARG B 5 R R B 3 G
persicaria 8 ¥ % 5 {1 ] &I BE = 7 50% > 1
200 mg L™ DL EBIA[%E 100% fHGEE (F 1) -
I 38 2F Bl a4l e R ORISR i~ —
(Lin et al. 2020) » Rt R AR E S KB E
KLFE R RIEIRAYTE ST - MR R B R SR HIHI5UR
IR - L AR A LA A -

ARipgeH - QAERESIZELE 100 B
200 mg L™ DL A2 & B 75 IR g P A 20 o 431
W HEEHS 10 B4 5 43§ DL - R g B i
e (8 2) s AEh=fEaErEEw
B FEIRETE R E N B A B R A
Rk 4 B S Z R e LI DL
FHE CREURHVER) © 5590 » 4F Lin et al.
(2014) WL @R B OHE BN G. persicaria
BUALHERRE - R E R HBE N EEN
KA B OREEEHEFE R EE)
ARETEREREOEETESZNEGEE S HINER
MENE L  BEAEXEARERENEY G.
persicaria R R E H 55 A= - 8RS REAIR
LR R OS] G. persicaria B 474 RELfE
TE#F (R 1) BEURBEHEENZENE
=B e R T B R R R Y R SR B IR T RE B
TBALHESVRIE R R S B -

AW FEER > 1E 12 hpi WHYJE X Ak
AR AR ERDARR (8 4) > LT RERR A
RS R A R - E R R 5 DA IR
SRR A A YIRS N B I R 2L A P B R B4 AT 43 By
i} (attachment of pathogen to host) ; ~ Tf@
F-Z5ZF (spore germination) 5 ~TA{Z (penetration) g »
FE %4 & (growth) 5 K TEETTHEEE (colonization) g
(Agrios 2005) » H ] = 5290 R B R PR T 52 -
HEZAH B G. persicaria R IE Y #G HIBARURIE
BEHWABRE - (HA R BRI R EHEET

BI5H H1H

SP(EFE 3-4 H (Lin et al. 2014) » HHHER
HIREZEES - CHRERE(ES G. persicaria
il B ISR (R 1) 0 AE 12 hpi F
Jit FH R S B A B RAFDEaRUR (B 4) > B
BEHEH] 12 hpi LA /7 35 27 = 4y SR B AU R
R RAMMBERESGIIHIRUER A E - E
24 hpi Jiii FH R &R B P E RN o 0] 24
hpi IR FTRE R AL RERREN » E20
R HIIR A R - HEIFREBE PR T A
FIE SR E RN » FTRE AR IR AR 2 AL -

AT HEERB TR (B 1-2)0.5
hpi 1% it FH ZKAT LR BR R (B HR4H ) AY R AR
ML - BURBIEACH R » 12 E R AR RINAZ
B8 T8 > G. persicaria B ZL4E 0.5 hpi B]]
BEIL o 28I > R[ERYZE o TEPRET R R A
BAR ARSI aRER EZ R T (B 4) > 8
RERFEALE - KEEE 2 fem R T R
FEEA - MR N 2 —BEFRRR RIS A
RETERBERERE  WEKRNERER
HHVAE DR » DAEUKRRIBIIR S &% AR
kB oA e T A R o 4 B R B i e R B STE
s BB S AL BURR @A AR DL R B TR
BEVRE IR 22 B - Shh o T AR B (& 4)
BEZR TE 12 hpi g REARESEE » BH
PEEOK R H R, ABEEE - ATRE
B B P PR AH B R B A PR R ST B A AE e Ry
AEBAEEERE (E1-2) HFERRT L
A ERAYBEPRAR DAL » TR AT RE B Ay HEAE
TR pRlE 22 2 - R RDR S SR E VS
F o ERSREREINILEREE R - BEEHE
REE -

1E 6 hpi jiE 3 2% B B A R e A
& BE 7R 1 0.5 B 12 hpi B9 % &R BUAE 4R AT
EeEEEERER RBRETNER G
persicaria B0 T-1F 24-28C5 35 PDA £ & £
IR T B LA - S R R B 50-90% o HE M
6 hpi Fil % /& fl F & F W E AR E =
P& B » KEMEFR T H#EANH T 3250 0 5
FFAEE AR S By M A E - BN G.
persicaria INEFRBEIE S BER E LR > JE
AN RECENEERE KRR ERE—
HERET -
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FEANTREP aEERT - MEAEH R E
REGARCAREFEMER > HEHEE AR
FEMEHSE—2 SBRENEREHEEE
A7 - Wit RS mBEEANEERR
I RR B RERE R AREE - DR
HeER > W HER 3 NEBR ERUSEEHE
ETHERE o ERBRT > AN TRV E
B HEHMEMGHS T @I SRERE
3 3 4 B i P ALY 5 9 SR 55 M P R AT 100%
RN Ry HIMSR  3 W BR ST T > Ryde KA et
BBEDERUR Z B AH 8 PR TR R IR
o B BN SRR ENE AN HE Py,
< 0.1 iR B BEZ RN - M B AR
e PREBREN SN - HALSHE KA
RERALREREERE > L HHERZR
MAERRER » RS REARE ~ 55 #
HESKAE— - HEAFERFEEZ R E R
g9 F R ARF R RS RE > SR E
BEARAEE RN - NILTE T P H RER 4 B
> RIS IR Y E R 2 9-23 DU (EAE
HeERAPE > HELEE X EHEH
25 ORI HER AP E = BB T e
E - UPERREREAZRNTE > WL Py
< 0.05 {E BEEEAKHE » IFF & —RERTEH] -
ERNHEHRRGE T AZ RN SRR E ]
B —RE - RIS Rl ERry SR IE
REEE > UGS TR REG LS HE V%
TRV - ALRERURIG T A SRR R M B
SRt - RE - B8RP AEAMmERE -
WL - FHEPTERCER Y S R > B R
BUEL R RS REFEEIRFR K - BIEHME
B RERPTEasU RS AR > AR Y 3R
RAENTRRas i BURARTsE
By N TR MR B Rt IR ¢ 5940 - BIA

BUBRARESREHEK - T TERK
8o BE > EEENNEERE SRR A
WIS - R B AT e 8 T AT sy
B R s I B e o R

HH B AR att st PR E - ZhEH
WMEERF EEESIEHAIRE > SENE R
ERRNEASESEEZRE  BRTEE

B T R ER SRR o 08— %
B R AVR R AR » HA R Z 8w E
BEEARET - A AEREREHEN S Kkt
IR 1 RERERR (£ 2) - R GHEH
2024 57 H 19 HAZMFEFEERERR » #
HEAH A PR AR B B S 2y 2 + 0.3 B 83.3% »
TE 5 4H AT B v a8 PR s IR LB Je B Y — 2R - ol
REIR B B R 6 PR R AR SRR a
RR > MRIBANTEAI AN TEefE st - REHEM
FHIAH PR E 1.5+ 0.1 £ 3.0+ 0.2 FF ([&
1-4) » Zp AT 100% (BREARETR) > HHG
BRI R AR S REE AT E B R E
PR B R - R R e M U
BRBZRNT » RAEBEERTERRZES
R E FHER - S0 » TR R AE
P R el B P o] A1 > 7E 12 hpi (R X
AW HIFERUREE 5 35 24 /NS B A B HERE
FERAIPT AR Z (B 4) < KIRE G. persicaria
TE Y E R B R g AR - 5
AEERURES » REB SR A BREAEES
RGO MEH G. persicaria [§Z (Lin et al.
2025) - ERBEREE > XElEHEHENEE
WARE R HT— HERI SR E - IR REIE
FZ AT RE B 12 /NEF - (HI > MRAREN
P a R IR RN A HERR T sE R Z R E R R E R
R A ER -

e B A TE S B 15 2 A A 8 I S B iR T (5
o B~ TRAL) AL TR E LR A R R
BRI o [SRIE AN T3 G. persicaria BV
o> BL¥ERAH (BfEREEAAEUKEE L) M
b R R T 2 1 SR R AR I R R
FelEiE s 2= % (B 5) - HERIREHE
FROEURILREEAL AESRE A E - ol ER
5 8 1 REFENER » Hitt 4 REZHH
TR R T B B EE AV S, - R EE R E
AYIE R AT RE BR R 38 i 09 20 & e i B R
BEANERERAAR - ERETHMEIE A
ZEP] > B PR EAth 4R PR A 7R & 2 8 (Guo
et al. 2013) » LR 4T (A e 61 (9 A 7 R R 9 1%
B AL 2RV B (phenolics) ~ s R (L
&%) (flavonoid) & & M R RS AVHLEAALAE
AN S - 80 FERlZE > ORERE
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TR AIHE S 4 ar C &% (Senadheera &
Abeysinghe 2015) - Hr1 » 4Efthap C Frm] R
AR E AR AR [N EE - BREMETREA
WA IR AR PR S - 1E T s B A BB B [ 1Y
#JE (Carr et al. 2000) « 4T PATEEL 5 ATERY R
FZR T A > AL AR 1 AT i X A B B
PR BRI R R A T - 7 &Pl BER > DL
PRI RIS < 2K &R B PR 4 A~ 78 P Y AL AR < 4L
PAIRE 4T HE SR 2 45 2 R B B )6 B AE R AR
R RIARIER R - R SBANTA -

ABHFE 5 B A AT HE S 8 F RSB A
MHF AR & 2 200 mg L' (pH 8.1-8.4
) 0 A RR AR 30-60 FOA i HoAth b
Fral @ SR B I 140 0 Tang (2022)
TERR R ERAEB T - REE DA RS
FEFEEKAY 40 mg L' REMAKBR - HZE
BERT By 5 478 o ARBIZE P ASE S0 mg L' Y
REME KR 1 288 T - WAL FRIEH
BiiaRR AR (@ 1) fi{E 100 82200 mg L™
N i BRI AT RE R RO (18 2) 5 2R
KR (4150 mg L' PUR) 22 G BE B 7 Ak
R i 3L I P 2 5 A 22 T I AT HE SRR SR i Y R
FRE ARG » BARKAERAITE - HIh
ARBFEE F HY R A B A pH Fy 8.1-8.4 [
IR A T Z ARG B B I EHY OCT
= i s A R E Y E HOCL =& 1F pH
4-5.5 B R SRS (Boecker ef al. 2023) » R
AR A ] B [ K pH (B DABY A HY HOCL
= HET Y VB E AL B R T o S IR PR A
Z RGNS RS -

KT R E RS R AR E SRR A
G. persicaria 5 [FEMVALHESR BRI IRIGIRIY 5
e B 3 0 AR AL RE SR Y R B (R (B PR < B
FHUR  BHE AR EL M G. persicaria #Y
12 /INBEE P R IR R B R 200 mg L YR e
BB (pH 8.1-8.4) 30-60 70 - gE#Z [ (R
WRE - E— P HEESEERENRERME
GiE o HEUNE R AR R ERENTIER
F BRI B8 8 S i B B A RURAE » IR
NEHREENARNEZE - ERIEmH IR R AR
M RE %R o G 12 /N A AR AR E
B DUEEFRIPTERR -

BI5H H1H

AR AEREBH LG E 142
-15.1.1-2-02 5T | TF © S MMRESE
e E BB B e hk ~ B SRR AT (EY)
AW E T LR AL A YIS - (REE AR
(BRI R L E S F T X S
RE o EILEGH -
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Evaluation of the Effectiveness of Hypochlorite Solution
in Controlling Postharvest Wet Rot of Pitaya Fruits

Chu-Ping Lin', Chiao-Wen Huang', Jin-Hsing Huang’, Jyh-Nong Tsai’, and Min-Chi Hsu*"

Abstract

Lin, C. P, C. W. Huang, J. H. Huang, J. N. Tsai, and M. C. Hsu. 2026. Evaluation of the
effectiveness of hypochlorite solution in controlling postharvest wet rot of pitaya fruits. J.
Taiwan Agric. Res. 75(1):103-116.

Pitaya (Hylocereus spp.) is an economically important fruit crop, and wet rot disease caused
by Gilbertella persicaria has become a major concern to the industry. This study aimed to evaluate
the efficacy of hypochlorite solution (pH 8.1-8.4) in controlling postharvest wet rot disease of pitaya
fruit. In an in vitro assay, hypochlorite solution with available chlorine concentrations up to 200 mg
L didn’t significantly inhibit mycelial growth of G. persicaria. In contrast, spore germination was
effectively suppressed at concentrations above 150 mg L. Further artificial inoculation tests using
fruits of white-fleshed pitaya cultivar revealed that postharvest treatment with 200 mg L™ hypochlorite
solution for 30-60 s significantly reduced the disease index (rated on a 0—4 scale based on the diseased
area) of wet rot disease. Evaluations of treatment timing indicated that application within 12 h after
inoculation significantly reduced the disease index, whereas treatments applied after 24 h showed
no significant difference compared with the untreated control. Notably, with the same treatments, no
protective effect was observed on red-flesh pitaya cultivar artificially inoculated with the pathogen.
Postharvest treatments of naturally infected fruits under field conditions revealed that application of
hypochlorite solution containing 200 mg L™ chlorine reduced the average disease incidence of wet rot
in white-flesh pitaya from 43.0 + 6.5% in untreated fruits to 9.4 + 4.5%, achieving a control efficacy
of 79.0 + 11.3%. In contrast, the same treatment unexpectedly increased disease incidence in red-
flesh pitaya, with the average incidence rising from 43.0 + 20.8% in untreated fruits to 69.2 + 13.9%.
Overall, fruit postharvest treatment with hypochlorite solution effectively reduces wet rot disease
index in white-fleshed cultivar, however, alternative management strategies are required for red-
fleshed cultivars.

Key words: Gilbertella persicaria, Postharvest treatment, Optimal concentration and duration,
Timing of treatment.
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