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Phomopsis mangiferae %512 & SRR ERBHBAFRRBRAZ— KRR ZRBEHETLE

W M 5] Ae s F A R R R A LG R R SRAE o 2009-2011 MG T RS ACR WILE X F XAE
RREKBATALEAHBAT FPUHHREERRTEARARBRF B A FHBEREAR S51.5% $d P
mangiferae Fr5|# » AEAZ A EHFHEZ 11.9%  whiFd THMENREBRXFEHRZIEZREHEASLP
mangiferae ° ##% 3 ¥k P mangiferae 5 #tkZ 5 ko T G oA MR EX ARARE - ERET
REBAQREHYTARERKEABEEFEZEARERE > BATRAENRBGOEEF LA RERD - RRE
EEKE S ASFMRIRT]  RER & AFIERA - SAM - FRSMRF - R A RIMAK T
HFF 10 R H P mangiferae L A% A R AR THEF BE  BRETH LA - B4 LA R FIE LA L
10-100 mg ai. L' H2 R BE T » #HATR3XZ 3 4k P mangiferae BB 97% A L X B4 A R4 H1 % 5 @
FEHRE - IR RRIFLARIET A TRERRRREAI > AT TESF - ALERH LB AHER
SRR Z eI s B o A e M b BE T S AR & s i P omangiferae 5l e X R B EZA o

RESEER © R ~ BRUIRINE - Phomopsis mangiferae ~ BETTI B

aceae) H ¥ HA#E S BB JE . Phomopsis man-
giferae S. Ahmad S5 [ i 5 [ 2 1 2R B 63 1 L

RIS

. (Mangifera indica L.) BEEE T

BREZ — RIB 2012 FTEIEREZES
EEEEHRE R (http://www.afa.gov.tw/Pub-
lic/Grain-Statistics/20131029151177055.pdf) 28
T BRI HELA 16,356 ha» FERF
167,247 Mg » FERIGEMART HEmET ~ FF
RS RS E 5 RARss s A R 2k (-
BR) ~ B~ & -~ §UR ROBHS -
BREFEREERELEHA Colletotri-
chum gloeosporioides (Penz.) Penz. & Sacc. 5|
FE 7 B H 95 fo % &) FE S B B (Botryosphaeri-

G - WERE L HBRNME - BRSRUeE
%07 R B > A 11T [ BB 2R 35 e Il i R O D 88
HEM'E (Ann & Yang 2003; Ko et al. 2009;
Iram ef al. 2013) - %] %j [ % & F} (Botryos-
phaeriaceae) EH A Z A FL &M A
ERCET S YIRS - Roi - BB - RIEEH
f# (Slippers & Wingfield 2007; de Macedo &
Barreto 2008; Yu et al. 2009; Ni et al. 2012;
Urbez-Torres et al. 2013) = Ni et al. (2012) T
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%5 I > B §E Lasiodiplodia theobromae (Pat.)
Griffon & Maubl. ~ Neofusicoccum mangiferae
(Syd. & P. Syd.) Crous, Slippers & A.J.L. Phil-
lips ~ Neofusicoccum parvum (Pennycook &
Samuels) Crous, Slippers & A.J.L. Phillips -
Fusicoccum aesculi Corda 5§ » [t VU f& 5 J& 1
FERIEREER o AT R TR HY Phomop-
sis J& Rl Ry e B i 4 (Coelomyctes) HLE H (Y
—ERE » HAEMEEAE /T %E (Ascomy-
cotina) HY Diaporthe & > H Fi Yl 24 4 i#
1,000 f& » HHFFEBESL ZHEEYKEE
(Rossman et al. 2007; Gomes et al. 2013) »
R4 2B HE V) B 22 i 5 44 (https://www.
apsnet.org/publications/commonnames/Pages/
default.aspx) 4C§% > Phomopsis & 1T % i S 15t
SRR ERE A H Phomopsis perseae Ze-
rova 5[ FEHVESBL L E S ~ HI Phomopsis sp. 5|
FE Y AR TN R JE 95 ~ B Phomopsis mangiferae
S. Ahmad 5[ i€ Y 15 5 % J& 7 (Ploetz et al.
1994) ~ HH Phomopsis viticola (Sacc.) Sacc. 5|
TR & B JE 9% (Pearson & Goheen 1988) -
tH Phomopsis mali Roberts 5[FEAYHE i HE £ 2
&% (Rosenberger & Burr 1982) & » i & /&
MY E 4% (Hsu et al. 2002) FrtsgHIA B
Phomopsis citri Fawec. 5| LAY FH i 52 855 2 18
EFEE NN - Phomopsis fukushii Tanaka et Endo
S RE Y BLA R B A8 AR IR W ~ P. mali Rob-
erts 5 [FEHY BT 95 e #8652 S IE 9% ~ Phomop-
sis vitimegasora Kuo and Leu 5 [#EH & & i
5 S B Phomopsis sp. 5| FLHYH A% i BB 2k &
ARG - Hb o ©H P mangiferae 758
ARFIEE ~ 27 ~ B~ BIE ~ 2R PERE
ERREEBESBIERE - BoEERRE
BEEREREE 2R (Ploetz et al. 1994; Ko et
al. 2009; de Oliveira Costa et al. 2010; Ni et
al. 2012; Trakunyingcharoen et al. 2014)
EERRERERET - R B E
FERFHRERS L BRESHE&EER
0 IR B BAE T IR R BB € Ry iR
B M PR R 20 Ho B8 R g
3 B BURBEIR > 5IE R B AR AR AR AT
10-20 mm ZE& - & R 52 H] R R I AE 7 BT b

rere

]

64 % H5 11

A RF4L BT T-HE 5 I Botryosphaeriaceae F}
SRR 2 WU R 2 2BUKRIR - HEEEE
R - FGEEARHAK > wE T h e R
RN > BRI 5 LN > B P mangiferae
5 [E SR 2 Pt B (el - H& B Hi
o RIS o IR R R 2H KR
iR A RS A TGS M 1T 2K A s an fE B (Ploetz et
al. 1994; Cooke et al. 2009; Ni et al. 2012) -

ABERRBHRENE L - RIEW T2
AT ENMEMEE - RRATCHEREER
AEITLERNT G - B KRR R /KR B B 7R 2L
iz ¥ 2% (Ann et al. 1998; Chan 2009; Kumah
et al. 2011) - Hrp » fEHEEEDE > HAI
HEY) IR & FMHHERE R RIE R < A 2RI
5 33 f# (Taiwan Agricultural Chemicals and
Toxic Substances Research Institute, Council
of Agriculture n.d.) it E KB HH - M H
Botryosphaeriaceae £} B FT 5 | #E AV 15 B 5 &
iz B agER I - HHEZFE (Carbendazim) H]
BEAEHIE L. theobromae 51FE 2 15 5 R JE %
%/ (Bhatt & Jadeja 2010) 5 i Ni (2012) 2
HH TR R R EED A R atEs - Jrf5
tHEaFEEL (Azoxystrobin) Jii Al FI 7 S0 K F
Botryosphaeriaceae T} B & T 5| #E AV 5 B B J&
WA -

HE 2R LT P mangiferae 5B R ERIL
"R E Z sUH » AR GBI AR IR E
THHE R ERREE SR HEEREE - IR
BRBETTETHELER - KNIt - 2R IER
PR RV E - A B0 R 5 R0 B Ay
EEREZ TEREA - Bt KAAREGES
A T R B A& 7 5HEA T P mangiferae
SIERBHERERE > KRBILIRELEE
BREE 3R ERE - WETYE SR
B - DUERARKMEBIRENIGZ 2% -

MEAE
P. mangiferae 5|2 ERRWIE R ETR
BRIRR DB
20092011 FFE#4E 3 FREETTEHKE
HH st 4k 45 5 R REETRERE -
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1l 5% [ P P F E 20 FHE AR 8 p A2 B RAR
T RNERENFRERZ R - DLEORE
#2diz BN NEBEANDBEERED
FOTH > HLURBHEBERE2 dig > BERNE
M AR T dFEEREREZRES
- REREFERZFEARAT @ BHE
(disease incidence, %) = (EEEEHFEIIEH
R R E /2R AR EE) x 100% -

BhAN A BEEUE A RIS R ECE RN 2 RE
TR B - R R R R DL 75% A B
ERFRE - FFREEE SR o DURE R )
P EL7 B A 97 (30 58 B B K /N4 2-3 mm’ 40
& > B LIFLEE (lactic acid) fZ{L PDA (acidi-
fied PDA) Pl E (pH 3.8) » HECETTE Ryiff
50% (v/v) FLEE S 750 pL - A0 A &80 B 1%
F% VB % 55°C 2 300 mL PDA (potato dextrose
agar, Merck KGaA, Darmstadt, Germany)
BERIES - BEREHR MEEN T 4% PR
%1 Punithalingam (1993) Ff it - E # % Pho-
mopsis FiE > A REEHBKAGE R
BZHERETS  HERES Z EHRImE 2
PDA SEifg | - FREITR - K H AT M 2%
JKEGRE (water agar; WA) ~PAR B # 17 B 89>
HE o AT Z 7 BERR /<4 Punithalingam (1993)
Bl Ko et al. (2009) 7 JUREEE7E By P. mangif-
erae » iR 7 BEPR IS &Y PDA RtH - WE R
8—10°CKF F R1F - 5590 > HH P. mangiferae
TEHEERERRERE R ERZEA
AT ¢ 24K (occurrence frequency, %) =
(FH S8 BE 2055 [ BE 7 Bt P mangiferae
ZREYREHERIBIRECHRR Z8H)
100% -

EERECH

T IRFE WOl o7 B B PR B 42 3R A2 15 PDA
SEMR B HETTEAR o By 25°C dE % IR 2 [RDR AR
BaA4-5 dig > UAESRIG - EEHEE
PDA Efi F3E& 1-2 wk » FFHEMEK - DUE
W/KZE THB MNP EL Z 7 B+ WA
A 1 EK &1 % 28 (hemacytometer, Bright-Line,
USA) HIE IR > 75 LA E K 8RR
200 conidia pL™" 7 7 7 % 5 B SR B
@ o AWTZEFT A Ph-453 ~ Ph-546 K Ph-550

EE 2K B B E S S SO 2 R R
Fit 5y BERY P. mangiferae BEE
RRIEAE
NE¥(RBhRERERR T2 BB
REMETHERREE b2 EERE > DHMERE
K By Ph-453 ~ Ph-546 k. Ph-550 47 & # 2~ 14
FRE R 2 pL (89 100 {761 5) - B AE 1o R
A FerEm P R ER - BRITEHE FES
20 pL iR ERE 2 1.5% /KIERE B & H (water
agar; WA) DUEF A B2 REENRE L
FLUE BB WA [EE R RERA - FfER
ZHREBAETES  DIRRREHARET
HAp IR 2 B - PR R 15 R E
R E(E M — (RS - IR 4H Al DU B K
LT - TR 6 wk o IR ERILER
g > BNER 2 wk [REBETTEIZ K aC ki
MEERIERE R  ARREEET 2 -
ZERI¥S P. mangiferae BftE R =5
L5t i 1k Ph-453 ~ Ph-546 [ Ph-550 %
f5 %2 PDA AR B N REE 3 4% UK
F B FLAL 0.5 cm Z T 7L 28 U) B 43 8 (1 5
N1 A1) P B 7 ST AR R St 2 0 S ] 2 11 B
oo FREEF 10 FEEER| BT * 62.5% &
L IR E Ky EMERL AN (cyprodinil + fludioxo-
nil » 4% 1E 2 By A PR A E]) ~ 40% H 25
HI AT & M #5 %) (carbendazim + imazalil » [F
BALERGARAE]) ~ 23.7% {3 [E K&
(iprodione - A R A F]) ~ 40% & 42 7] )
PERI A (thiabendazole » & L2 TR A
MRAE]) ~ 34.5% HAFFESE A AR MR B (car-
bendazim + hexaconazole * & %5 HIE A F])
80% f 15 /K 73 Bk K B (metiram > EE TR
B B IR A E]D) ~ 70% BEE % Or 5 ] JR 4 751
(thiophanate methyl » #F 2 i {7 A [} A 5]) »
32.5% oo L7 s Al K B8] (azoxystrobin + di-
fenoconazole » 4o F R HIEAE]) ~ 23% o1
FEBUKIEH (azoxystrobin » SEIEER T AR A
F]) ~ K 26% 3 KSR (tebuconazole »
FHEEMARAE)  EEREEUE T ’RE
B lmgai L' ~10mgai L' ~100mga.i. L'
Z PDA B2 E > SR INNEE R 2 PDA
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WRAE Ry IR - i EALE R 0.5 cm Y &R 5 -
4R F T EAEK 8.5 em Z B EEH) PDA 5
BECPR TR BN 25 CZE R AS T R R
B PEERE WINERESKERER
HrHE 6 B > AplBREEET 3 X - HBsE
RIE TIIA A AT EERH F &5 2 £ RADHR -
MHER (%) = [ (WIREVPHERER — 55
TR B P A R B/ IRE T ERER]
100% -

W ¥ P. mangiferae DEBFHF 2

BoyEn
=2

DR 2 B R AL 50 pL b iR 5] & 7]
M B3 MEH R 2 MR - HUEE
MR EURE 1 pL fi5 2 Ph-453 ~ Ph-546 J
Ph-550 1 ¥ % % 7% (200 conidia pL™) » g
bt E R B A A > IDEAEEE 0 M
R E R By % B 10 mg ai. L
N E I R BN NA 5-10 mL & F K~ 8.5
em HEBEEN T - DLE R R Koy 2880 I
FEEEMER 25CZERfE T > &£24 hig1?
B T2 E 100 HET 28R - F{F
I 2 M 3k 6 B > ABaEEMETI XN -
DI 72 B 7K i S Al S R

RET DT
=M B 2 A BB R A SAS 9.1 H 41
st TR e 1T 75 73 A7 (analysis of vari-

rere

]

64 % H5 11

ance; ANOVA) » H DL /N F M = E (least
significant difference; LSD) JHIEGTE 5% #5% 7K
BT EERHE g E s 2R -

fER
P. mangiferae 5 {22 BRIRIE SRS

ARHFERL 20092011 F i & B R H K
Bt & R BR A 45 (B SRR BT SRR
FRAFEGWRRERSE Rt E L4 22
B SR E (149 FHRE) - EHME L E 23 (F
RE 282 FHRE) - REHEH 31 HbAE
12 HEETE (EHMEASSH - EHWER
107 ) 175 BE B0 A 3R B = > JRA 342
FRE (RHtEA 105 6 - EHMIER 237
) RREHNERE R HEEERNFE ]
Firw o 8 3 F R H M ERENREREHN
IR EIR R £ 50.0 ~27.5 % 31.8% > 3
PR R Ry 36.4% ;5 if B HH & SR B Y R
BRI R R R T Ry 63.0 ~ 75.6
73.2% » 3 TR R R 70.6% -

HE—T R R R E TS B - o TH
P. mangiferae FiT 5|82 REREH LR » 1F
1R EHMEREANRBFEREH P man-
giferae 517 2 98 F % £ RIK P K 305~ 29.0
K2 38.8% » 3 AR R 32.8% 5 ME H
165 R P By 74.8 ~ 76.3 K2 67.6% 2 P. man-
giferae FHZE » 3 TR AERL 72.9% © &

F1. 20092011 FEAE & FE T EHIE R E ISR EHR BRI H 2 MR K. Phomopsis mangiferae &R 2.

B -
Table 1.

The incidence of stem-end rot or fruit rot disease and occurrence frequency of P. mangiferae on mango
fruits diseases in Yujing and Guntain area during 2009-2011.

Location Year Disease incidence (%)” Occurrence frequency of P. mangiferae (%)’
Yujing 2009 50.0 30.5

2010 27.5 29.0

2011 31.8 38.8
Guntain 2009 63.0 74.8

2010 75.6 76.3

2011 73.2 67.6

“ Incidence of mango stem-end rot or fruit rot in each area was evaluated by the following formula: Disease incidence (%) = (Number
of fruits which showed symptoms of stem-end rot and fruit rot/Total number of fruits) x 100%.
* Occurrence frequency of P mangiferae (%) = (Number of fruits colonized by P. mangiferae/Total number of fruits with stem-end

rot and fruit rot symptoms) x 100%.
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RGH > EHMEH P. mangiferae 51EE R
RE 2RI EE RN % 4 R B s i B
& o thAh - R EE 42 NG AL P mangiferae
AL 5 RS W R AR R B Hod — AR ]
HEBREMRREREZ RER (E 1A) > 5
— AR H R AR TR HER (E
1B) » HmpEs Ry te £ EIEBE - Rt
GEE - R ST ~ BRER 2R
BHRER SR -
RRMEAIE

PfE4E RS P mangiferae NG BB E
R MR Ry AR AR — A EE R A B
IR » 1 Ph-453 ~ Ph-546 Fz Ph-550 4 Hfk 2
73 A 0 AR Y FH TR Bl 2 SR F A
RRE > SERAFT2 FR - 725 1 B H
fE1 278 Ph-453 D EERATROFR 15 FRR
RET - H I HREERERE SRR
[fii 7F $% f& Ph-546 J Ph-550 77 i Pk f1 1 & %
RZ& 1S EERRET  RALEAER
HER OB = R E oyl 14 JHEL 13 58
HEFNEEA 1 FRE R R E S RE
PABE 3 MRER 4SS5 2 B P I SR R
M TR BRI B RIRRBURE (R 2
1C ~ 1D) « R Rl e 4= 2 FLJ6 8 B 1 I
TTRHS T - 58 ORHE [R#E R (Koch’s postu-

(A (B

1.t Phomopsis mangiferae 5 [EBEFEIRIHFE 2 WG - (A) AR BHIAEREEZ LG  (B) AT EE

lates) 55 Ph-453  Ph-546 J% Ph-550 = Bk
HEREARELE -

¥ P. mangiferae TRREBRMERS

SN
%

Y AR EE DRI PDA AR o IR &
ZET ¥ P mangiferae ¥ [ B B 4% £ & Z H1
1B SRR 3 iR - BGEKER 1 mg
ai. L XK EERIEE T > ¥ Ph-453 » Ph-
546 K Ph-550 77 JE %k 2 B 4% 4 & 30 55 7]
B 95.1+97.0 & 93.0% > [fi | mgai L' A
R oy BER RS 2 5 e R 3 MRE#R 2 B 4%
A EHH = H A 90.7 ~ 94.3 K 87.9% - 5 i
10 mg a.i. L' R BET - 57 F % E
7t 3 BRE R 2 B4R A BHIHIRE B 100% - i
oo ¥t 13 52 M| % Ph-453 ~ Ph-546 Kz Ph-550
& R Z I 53 B B 100 ~ 100 Kz 98.4% »
B L 25 (55 ¥ Ph-543 > 44 151K 5 6.8% »
{B %} Ph-546 J Ph-550 B 4% 2E & 11 il %2 HI| &
H10.1% F2 9.2% BIHIHIA 5 %15 5 A ¥ Ph-
453 ~ Ph-546 } Ph-550 & 4% 4= & I ] & HI
Sy HIE A 19.0 ~ 27.5 [ 7.4% » 35 B &K 57
RIS E 100 mg ai. LR > HIH 2RO
Hl ~ HZFJEFEA] ~ SEFLEF se Fl R 45 5T F ¥ Ph-
453 ~ Ph-546 7 Ph-550 & 4% &5 2= 51 100% 1Y

2NN 5 (C) BIUBRRREIRG LIERE P mangiferae Ph-550 SrHERE 2 73 A f01 11 2 RIBHHHEL (D) DK

TRy siad] -

Fig. 1. Post-harvest diseases of mango fruit showing symptoms of fruit rot (A) and stem-end rot (B) caused by P
mangiferae. Symptoms of mango fruit rot by P. mangiferae Ph-550 (C) isolate following inoculation on non-wounded

fruit in the field. (D) Inoculation with sterile water as control.
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Table 2. Pathogenicity test on differential isolates P mangiferae and their virulence.

No. diseased/No. harvested fruit”

Isolate” Exp. 1 Exp. 2
Ph-453 9/15 12/14
Ph-546 11/14 11/15
Ph-550 11/13 12/14
Control 0/12 0/14

* Spores suspension (50 conidia uL™") of P mangiferae were inoculated on the immature mango fruits in field.
* Four to six weeks post inoculation, the fruits were harvested and ripened by calcium carbide treatment. Disease incidence of fruit
rot recorded at the14™ days mango fruits harvest.

%3, REFEEBES Phomopsis mangiferae Ph-453 ~ Ph-546 K Ph-550 Y Bk E4 B2 522 -

Table 3. Effects of different synthetic fungicides on mycelial growth of P. mangiferae Ph-453 ~ Ph-546 and Ph-550
isolate.

Inhibition (%)*
I mgai L' 10 mgai. L 100 mg a.i. L
Fungicide Ph-453  Ph-546  Ph-550 Ph-453  Ph-546  Ph-550 Ph-453  Ph-546  Ph-550
62.5% cyprodinil + 95.1b° 97.0a 93.0a 957ab 97.0a  94.0b 964b 97.0a 952D
fludioxonil (WG)
40% carbendazim + 100.0 a 92¢g 7.3d 100.0a  88.1b  79.4d 100.0a 100.0a 100.0a
imazalil (WP)
23% azoxystrobin (SC) 326g 447¢ 26.5¢ 394¢ 41.6¢ 264 ¢ 50.5¢ 489d 36.0f
23.7% iprodione (SC) 543 e 59.2d  56.1b 919ab 856b 89.8¢c 942c 90.3bc 93.6b
40% thiabendazole (WP) 100.0 a 5.9 hi 47d 100.0 a 18.6¢ 7.7f 100.0a  944ab 86.1c
34.5% carbendazim + 100.0a  41.5f  31.8c¢ 100.0a 100.0a 97.1ab 100.0a 100.0a 100.0a
hexaconazole (WP)
32.5% azoxystrobin + 785d 887c  540b 100.0a 100.0a  98.4a 100.0a 100.0a 100.0a
difenoconazole (SC)
26% tebuconazole (SC) 90.7¢  943b 879c 100.0a 100.0a 100.0a 100.0a 100.0a 100.0a
80% metiram (WG) 5.1h 73gh  53d 19.0d 27.5d 7.4f 84.8d 884c 73.2d
70% thiophanate methyl (WP) ~ 49.1 f 441 5.8d 86.8b  10.1f 92 f 100.0a  51.5d 556
LSD (P =0.05) 2.9 2.6 6.1 9.6 5.8 3.6 1.3 5.7 3.6

“ Inhibition (%) = [(Diameter of mycelial growth on PDA without fungicide - diameter of mycelial growth on PDA with fungicides)/
diameter of mycelial growth on PDA without fungicide] x 100%.
¥ Means within a column followed by the same letter are not significantly different at 5% by LSD test.

B4R AN  TEFEELEIELE 100 mgai. L' Ph-546 J Ph-550 73 BERkA | mg ai. L' AR
AR RET » 3 MRERESERMEE (el BT » oo B c 5 v F e B H 4y

B8

50.5 - 48.9 B 36.0% LRI - T2 SR B 2.0% DT BRTO T3
EE|¥) P. mangiferae FIREDETRT  BAMENMIHIE - 6AMHRIHAERES 10
BEOHE mg ai. U > FUHIAS - SHER - SHER

WABEME P, mangiferae HIRE S AT0  FI%F 3 MIREET » 33 HomIRE 25470
FHEZHE  BRNRIFTPh4sI T XHFRER %LU ¢ M4 10 mg ai L'
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KEIFEEIE Phomopsis mangiferae Ph-453 ~ Ph-546 Fz Ph-550 43 BERfE 2525 > 548 -

Table 4. Effects of fungicides on conidial germination of P. mangiferae Ph-453 ~ Ph-546 and Ph-550 isolate.

Spore germination (%)*

I mgai L' 10 mgai L'

Fungicide Ph-453 Ph-546 Ph-550 Ph-453 Ph546 Ph-550
62.5% cyprodinil + fludioxonil (WG) 343 d” 387 393 f 0.0b 13e 0.0e
40% carbendazim + imazalil (WP) 0.0e 46.7 de 65.8¢ 0.0b 16.7 be 15.0d
23% azoxystrobin (SC) 0.0e 20f 00g 00b 0.0e 0.0e
23.7% iprodione (SC) 91.5a 62.5b 88.8a 477 a 372a 53.7b
40% thiabendazole (WP) 0.0e 51.8cd 78.8 cd 0.0b 14.5 bed 5220
34.5% carbendazim + hexaconazole (WP) 0.0e 44.8 de 73.7d 00b 9.7d 325¢
32.5% azoxystrobin + difenoconazole (SC) 0.0e 0.0f 00g 00b 0.0e 0.0e
26% tebuconazole (SC) 533¢ 59.0 be 83.2 be 0.0b 11.2 cd 0.0e
80% metiram (WG) 76.7b 79.2a 85.3 ab 0.0b 10.2d 0.0e
70% thiophanate methyl (WP) 39.8d 62.0b 80.2 be 0.0b 16.8b 742 a
LSD (P =0.05) 8.3 8.2 53 2.6 5.6 5.9

“ Spore germination (%) = (No. of spore germinate on water with fungicide/No. of spore germinate on water without fungicide) x

100%.

¥ Means within a column followed by the same letter are not significantly different at 5% by LSD test.

BRUBEEEERE T > H{ERE5E 2] Ph-
453 Ik 2 45 4 71 7 8 5 > Ph-546 K Ph-550
B2 B 14.5% Fr 52.2 % B85 - H4p
10 mg a.i. L E%U%Ff?éﬁﬂﬂﬁ%f%i%r@ﬁT
71 58 2 {1 Ph-453 B #% 2 o 4 fid F 48 5F

(B %t Ph-546 );‘z Ph-550 HIl {15 4% B A 16.8% K
74.2% M8 EE < ffifE 10 mg a.i. L HRK ST
/EBZZ{ZE%ITM’EFHF » Ph-453 ~ Ph-546 J% Ph-
550 Sy BERR 2 Ay T T AR A B R 47.7
37.2 K 53.7% ©

EE

BGREEBRENRER - RIEH K
B RERRE  WREEANREIIRE
(Ann & Yang 2003; Ni ef al. 2012; Iram et al.
2013) o KX FTEESTH P mangiferae 5|#C 2 15
RRERENBHPZ —H - BRFELER
HEETEE G - BRI S R E E R
Bk o B RGP mangiferae £ & &
BREBZH#EBVETHE  SRETE
MTEHEZERRER (Ba2FER) AF
SR 51.5% FyH P mangiferae FiT5l L > &

EREHIE > 11.9% - R4 Ni e al. (2012)
T R 6EEHKEHMEZRRERE
HEGRER L EHAEHMERRE
B 5 95 5 F i Botryosphaeriaceae £} B F N
Z L. theobromae ~ N. mangiferae ~ N. parvum
8 F aesculi 5[FE 2 BB 53 Al Ky 60.1 ~ 74.9 K
25.1% > BEAAPG L e T 1& 2 B SR S &2
Birh Botryosphaeriaceae R EFHFT5[# > ME
FH 3t & B Botryosphaeriaceae £} E & 5 [#E > 5
FT&E?EMHEEU%E?%TEE Pt &5 A RE AR5
i A EHENRERELERE P
mangiferae - £ KB H MG SRR R ERE
B EAA O RN EREN > ERERRE
AR O ECE st R R R RO
FERZAM - A ARFEFRALRS - 22
W 7 B~ A [F) I SR 2 R A R R A
FEREN - WEHILBUREE X BB RS R
M RAGETHREZENENR - BRI RERE
IR IR > TR EE 2 o SRR WM
H o JTREWE I 2R
i< B S B (Phomopsis) Fy Diaporthe 7.
A FEEEES > TEAEREYE
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FALBRHTE S ~ ROl ~ Bl - RIS - TR K
BE i % (Mostert ef al. 2001; Thompson ef al.
2011; Gomes et al. 2013; Chen et al. 2014) -
He > EH P citri SIFEAIH G BB > LK
P. viticola 5|ERE B R R - HREE & 1]
FEriA EEEME B R JR (Pearson & Goheen
1988; Tsai 2003) 5 554 > P fukushii 5|#EAYEL
Rt - HOR R R BRI AR - TR ik
LA BHEFTREE - HREEAH B
B LR fE R s — R EIR > P48 R
1875 (418 (Huang 2005) - (R > 5 FRAL A fE A
AR PR ERE R A THAR R ZH R
MEEETEEE - P mangiferae JRIRER T 1
S IS R RS TR AG AV I B =~ A IR (R AR
SRR G FEREREBE o HEH L R 2 B R
18FR » 7T AE HHE (R A A SR A 177 75 SR 55 18 BOW
BESN » HH R 7 AR 2 FROHE AT BE Ry i R B R
PR EFZRA o AW 5EEEREE B I 0 4 i+
IR 2 PR - N iR S Everett et al. (2005)
WFseE R HEER > B Phomopsis sp. 51HERSHL
RERBIRIRE Z AR TaE 2k B B AR E
WAt ~ R FEEZ AT o APELIH
R =0 > B P mangifearae 2 0T 53R
BHEPERAEE L SREHERERA
% > Hooy 4 6 1 P fE B 2 ROR 18 (B 53 B R
Bt aA s Bna AT EIEEE o] DUR
FEERGREEHNE - Hit » HZEREEEME
IR EZ#4E - VAR EBREEBREE
S5 A TAE - DUA RO /D H 97 T B RR
Fuls - HETI LR E Z AR -

H AR R RIIERE 20508 - ZFERFT
ZESRIZACEN A TIE - BN B Al i
¥ P mangiferae Fir e E 2 HEE EER] > AL
KR FERBEA CHEEERR R ERIEZ 33
TEEERh > FET 0 & EE 3 P mangifera B
HE5E78 12 B8R - Rtz 3
FREH LR SR BURE B A = B - WHES R
FEAE 10 mg ai. L ARG EE T > f Ph-453
HRZHGEREA 86.8% ZHIHI R - [HHF
A] 58 2 I T 2 % 2F o 2 H ¥ Ph-546 K
Ph550 HIEA 10.1% K 9.2% 2 B &4 &)
o METITHIA 16.8% K 74.2% Z #2F 4

rere

]
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JE4BAE 1-100 mg ai. L AR RET -
Ph-453 ik 2 4 A FEH B 100% IR
(] B 78 1T 56 2 {1 6+ 3% 2F - {H ¥} Ph-546
Ph-550 7 B &% A4 R A ROR - Al BE 2 22 75
R o7 R P R v ECAU 1 R SR - 1T 638 2F
GEERINE - BN EREBERREREZP
mangiferae Ji5 R » HEEER 2 2 EEA
PSR - R A B R R R EE R A T 1
B 3 5% ST 2 AR DB M - SRR R FR U
T 2 7 BRIR T I SR A RS2 M B LA TR,

ABHFERE H A AG A NHIE 10 FESET] 5 3 £k P
mangiferae B RE 54 & M AT 82 2 2
Al BRAE BT 0 10 mg ad. L AR RE 2
Tyl ~ EFEAFse Al ~ HERJEw A ~ IR
B R H 2R OSBRI 3 R TR R R 4R AR
0 MEEFEE -~ Sl v Fl) R R S K 5 T B
EFRRILHE R E Z T35 - A P mangiferae
SHEZBERREREBNREREZ— BT
FRGTE MR E A - T S0 H Rt SR S
FyEEEL - fRIB Everett ef al. (1999) &5 H »
P BLAE RIS BAAC I HT e A %2 9815 (benomyl) 2
) > AR Phomopsis sp. 51#E 2 FRFLH G
A

54N ABHZE R R SR B R 0
R E IR A Z BER B LS
(strobilurins) Z&7| » Strobilurins %5 #% 5 & ==&
H B 4 46 851 0 W1 Strobilurus tenacellus ~ My-
cena galopoda B Oudemansiella mucida % #&
THFTEANHIAEYE [(E)-p-methoxyacrylic
acid] B¢ (Kraiczy et al. 1996) » HAGE
1 AR ) R H A R A I /R R BSF ubiquinone
Bl cytochrome b [ Y 88 7 {H E > {H4H i ATP
A NE A & BT 2 B 7% B BUR (Avila-Adame
et al. 2003) - H Ay E L HEERIEA UK
(kresoxim-methyl) ~ ©5 £ § (azoxystrobin) -
=@M (trifloxystrobin) ~ T 78 f (pyraclostrobin)
Je L% [E] (famoxadone) %5 o HAHFE 3 -
10 mg a.i. L BT RIE 2 SEFLHUE T 3 i
P. mangiferae 73 BRI B & 4 & #1554
& HEA 50% DUN ZHI 2 - 2R 1 HAf A]
R 3 PRER Z T3 2F  fRE5 Everett et
al. (2005) f5H1 - aeFLBUE ARG SN HIEA S B AL IR
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[& 9% 2075 I8 % 2 C. gloeosporioides ~ Botryo-
sphaeria dothidea ~ B. parva K. Phomopsis sp.
T R B B AR R B HIHICR A R
TS SRR AT - 2RI H PR e e 80
17 L T B T 508 e 0K T B 51 8 0 5 28 s 2%
4 MR R (fluazinam) ZERHE S F AL & 5]
LR ELIR B RS I 2 R R B H B 4R A R
AT S R AR RSO - HEER AR
FH Fe 355 I 4 5 65 5 5505 158 98 2 B TR SR R
£ - BRSNS MRS R A AR 1
RER B4 R BRI R B R S R R T 38
SRR BEWE SRR E Y e
RERE L2 IFHERE - ERIEEYAS2E
BATE ~ BCEERIEBRIE N 740 UV e Z 32 1
FEREZMHE G - KL » Ry E AN FE i
ZBETRES P mangiferae Sl B REERER
AR RAAT R HE— T AP A -

Grey bl > ORISR » B P man-
giferae SIFER& I F A AEG R R B HER S
R B BE - BRI AT AR 2k B R B T
FEAZREES AT FE R R ET
= - It - JERRREMR ~ 2T TTHERM
RV R Z AR - MARZERIFE L - B
EN e SRS I RE R S S N = B2 2
T ) R B T K B AT U 3 BRI IR R 44 2R
£ o MEEFES -~ SR oo Al R R S R 5 ] 3
ElREILRE Z T35 RERFEICHE
ELIFIE NG LAV 6 S8 B S e Sk [F T P R
W IR AP0 H P mangiferae SIEER 2R -
PR 2RI A FE ISR EER 506 - AR H R IEE
ZEH - EREAREZ HE -

53

AWTFETAERBRSE SN ~ RIGSUNE
TEEAE - GAKIEE R e L Bt
BRETT - RrBLEGH
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Survey and Fungicides Screening for Mango
Postharvest Disease Caused by Phomopsis mangiferae

Chiao-Wen Huang', Hong-Ren Yang’, Ching-Yi Lin', Sui-Li Hsu’, Su-Yu Lai’,
Wen-Chi Ko’, and Hui-Fang Ni*’

Abstract

Huang, C. W,, H. R. Yang, C. Y. Lin, S. L. Hsu, S. Y. Lai, W. C. Ko, and H. F. Ni. 2015.
Survey and fungicides screening for mango postharvest disease caused by Phomopsis
mangiferae. J. Taiwan Agric. Res. 64(1):21-31.

Phomopsis mangiferae is one of pathogens causing stem-end rot or fruit rot disease of mango
in Taiwan. The objectives of this study were to survey and screen fungicides for mango postharvest
diseases caused by P. mangiferae. A field survey was performed at Yujing and Guntian Townships
in Tainan City during 2009-2011. The results showed this disease incidence was 51.5% in Guntian,
greater than 11.9% in Yujing. The results showed that P. mangiferae was the major pathogen of stem-
end rot or fruit rot disease of mango in Guntian Township. Moreover, three isolates of P. mangiferae,
Ph-453, Ph-546 and Ph-550, were inoculated on immature mango fruits, and symptom of fruit rot
appeared on the fruits after harvest and ripening. Pathogenicity tests indicated that all of three iso-
lates were pathogenic to mango fruit after harvested. The ten fungicides (cyprodinil + fludioxonil,
carbendazim + imazalil, iprodione, thiabendazole, carbendazim + hexaconazole, metiram, thiophanate
methyl, azoxystrobin + difenoconazole, azoxystrobin and tebuconazole) were tested theirs efficacy
on inhibiting mycelial growth and spore germination of P. mangiferae Ph-453, Ph-546 and Ph-550
isolates in vitro, respectively. The results showed that tebuconazole, azoxystrobin + difenoconazole,
and carbendazim + hexaconazole had more than 97% of inhibition when their effective concentrations
were from 10 mg a.i. L to 100 mg a.i. L. cyprodinil + fludioxonil, azoxystrobin, and azoxystrobin
+ difenoconazole were effectively inhibited spore germination. These fungicides are currently recom-
mended to the control of anthracnose for mango, and they could also be used to control the posthar-
vest diseases of mango fruit caused by P. mangiferae in the field.

Key words: Mango (Mangifera indica), Post-harvest diseases, Phomopsis mangiferae, Fungicides
screening.
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