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BTG Z ZHRETE IR R B 0 7
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Colletotrichum gloeosporioides sensu lato ©

=~ HEASER

DA 2012 FREYIERE T ) Frk &0

&— ~ AWFEATAAE R
Table 1. Fungicides used in this study

SR SRIE P e e Ry (S EE R - & OF
HHE B RS (active ingredient, a.i.) 2~ A [H]
FIZ (formulation) E275 - AL HIFRC B EEET
ErHk Z I 0 GRS 37 1 (R—) - iR
CREHERE D FEEYZ FEEY) - &
o 25 THEER Ry G 50N 4R LB a SR -
BIRBEER 2 ARy &8 H 7R i
TEE o 5 A5 B B 25 B R A ] e i P e 2
RS (ppm) » DLZAF Ry ARBHZEAE 2 N EL
et 2 SERIE RS (R—) »

Fungicide Formulation ~ FRAC code” USE? e . Registered
(ug a.i/mL) for mango

Azoxystrobin 23% SC 11 115 Yes

Azoxystrobin 20% + difenocona-  32.50% SC 1153 108.3 Yes

zole 12.5%

Bordeaux mixture 72% WP Ml 1,500 No

Boscalid 12.8% + pyraclostrobin 38% WG 711 253 No

25.2%

Carbendazim 41.7% WG 1 209 No

Carbendazim 24.5% + hexacona- 34.5% SC 1;3 115 Yes

zole 10%

Carbendazim 8.6% + prochloraz 31.6% SE 1;3 105 Yes

23%

Cyprodinil 37.5% + fludioxonil  62.5% WG 9; 12 313 Yes

25%

Difenoconazole 24.9% EC 3 166 Yes

Dithianon 42.2% SC M9 352 Yes

Dithianon 12% + pyraclostrobin 4% 16% WG M9; 11 107 Yes

Fluazinam 39.5% SC 29 198 Yes
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Table 1 (continued). Fungicides used in this study

CRBIATE 69

Fungicide Formulation ~ FRAC code” USE? e . Registered
(ug a.i/mL) for mango
Fluopyram 25% + trifloxystrobin 50% SC 11;7 125 Yes
25%
Fosetyl-aluminium 80% WP 33 667 No
Fosetyl-aluminium 40% + oxine- 80% WP 33; M1 667 No
copper 40%
Iminoctadine triacetate 25% SL M7 267 Yes
Iprodione 23.7% SC 2 296 Yes
Kasugamycin hydrochloride hy- 43% WP 24;1 430 Yes
drate 3% + carbendazim 40%
Kresoxim-methyl 44.2% SC 11 250 Yes
Mancozeb 80% WP M3 550 Yes
Manganese prochlorate 50% WP 3 &3 Yes
Metconazole 9% SL 3 120 Yes
Metiram 80% WG M3 1,600 Yes
Myclobutanil 40% WP 3 1,000 No
Oxine-copper 40% WP M1 267 No
Polyoxins 50% SG 19 167 No
Polyoxins 5% =+ oxine-copper 45% 50% WP 19; M1 500 No
Prochloraz 25% EW 3 100 No
Propineb 70% WP M3 1,750 Yes
Pyraclostrobin 23.6% EC 11 79 Yes
Tebuconazole 25.9% EW 3 173 Yes
Tetraconazole 11.60% EW 3 77 No
Thiabendazole 41.8% SC 1 418 No
Thiabendazole 18% + oxine-copper 53% WP 1; M1 442 Yes
35%
Thiophanate-methyl 70% WP 1 700 Yes
Thiram 80% WP M3 1,000 Yes
Trifloxystrobin 50% WG 11 125 Yes

R Fungicide Resistance Action Committee (FRAC).
? Use rate represents the active ingredient concentration registered to control the pathogen.
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Table 2. Effects of fungicides on spore germination and appressorium formation of
Colletotrichum gloeosporioides (MC-45, 46)"

MC-45 MC-46
Fungicide Spore germination Appressorium  Spore germination Appressorium
(%) formation (%) formation
Azoxystrobin 953+05a + 94.5+0.6 ab -
Azoxystrobin 20% + 100.0£0.0 a + 100.0£0.0a -
difenoconazole 12.5%
Bordeaux mixture 100.0+£0.0a + 100.0+0.0 a -
Boscalid + pyraclostrobin 80.0+29b + 83.3+2.6bc -
Carbendazim 99.0+£0.6a + 973+ 1.4ab -
Carbendazim + hexacona- 100.0+0.0a + 100.0+£0.0a -
zole
Carbendazim + prochloraz 98.0+0.7a 99.8+0.3a -
Cyprodinil + fludioxonil 100.0+0.0a - 100.0+0.0 a -
Difenoconazole 36.5+1.0d + 55.5+3.9de -
Dithianon 0.0+0.0¢ N/A 0.0+0.0f N/A
Dithianon + pyraclostrobin 0.0+0.0¢e N/A 0.0+0.0f N/A
Fluazinam 0.0+£0.0e N/A 0.0+00f N/A
Fluopyram + trifloxystrob- 100.0+0.0a + 100.0+£0.0a -
in
Fosetyl-aluminium 100.0+0.0a + 100.0+0.0a -
Fosetyl-aluminium + 0.0+0.0¢ N/A 0.0+0.0f N/A
oxine-copper
Iminoctadine triacetate 0.0+0.0e N/A 0.0+0.0f N/A
Iprodione 99.5+03a + 100.0+£0.0a +
Kasugamycin hydrochlo- 993+05a + 98.8+£0.8a -
ride hydrate + carben-
dazim
Kresoxim-methyl 98.0+£0.8a + 100.0+0.0 a -
Mancozeb 0.0+0.0e N/A 0.0+0.0f N/A
Manganese prochlorate 99.8+0.3a - 90.8 + 1.4 ab -
Metconazole 0.0+00¢ N/A 0.0+00f N/A
Metiram 0.0+0.0e N/A 0.0+0.0f N/A
Myclobutanil 928+2.1a + 82.5+ 1.6 bc +
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Table 2 (continued). Effects of fungicides on spore germination and appressorium formation
of Colletotrichum gloeosporioides (MC-45, 46)"

MC-45 MC-46
Fungicide Spore germination Appressorium  Spore germination Appressorium
(%) formation (%) formation
Oxine-copper 0.0+0.0e N/A 00+0.0f N/A
Polyoxins 48.0+23¢ - 495+54¢ -
Polyoxins + oxine-copper 0.0+0.0¢e N/A 0.0+0.0f N/A
Prochloraz 983+12a - 69.5+3.5¢cd -
Propineb 0.0+0.0e N/A 0.0+0.0f N/A
Pyraclostrobin 953+14a 923+1.3ab -
Tebuconazole 92.0+14a 99.8+0.3a +
Tetraconazole 100.0+0.0a 100.0+0.0a -
Thiabendazole 983+0.6a 100.0+0.0a +
Thiabendazole + oxine- 00+0.0¢e N/A 0.0+0.0f N/A
copper

Thiophanate-methyl 99.8+03a + 96.0 2.2 ab -
Thiram 00+0.0¢e N/A 0.0=£0.0f N/A
Trifloxystrobin 100.0+0.0a + 100.0+0.0 a -
Control (Water) 100.0+0.0a + 100.0+ 0.0 a +

! Mean + standard error (n = 4). Values in each column followed by the same letter are not significantly different at 5%
level by Fisher’s protected least significant difference test.
+: appressorium formation; -: no appressorium formation; N/A: not applicable.

=~ HREEER T e = SRR EE P
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Table 3. Effect of fungicide spray on controlling mango fruit anthracnose in field

Disease severity index” (%)

Treatment"
1 11 111 1A% Mean + SE
A 15.0 29.5 15.0 21.0 20.13+6.86b
B 11.5 28.5 26.5 25.5 23.00+£7.77b
C 33.0 43.0 45.5 39.0 40.13+545a

" A: spray with one of the fungicides (fluazinam, dithianon or oxine-copper) at a time; B: spray with two to three
of the fungicides (azoxystrobin, azoxystrobin + difenoconazole, difenoconazole, difenoconazole + propiconazole,
kasugamycin hydrochloride hydrate, kresoxim-methyl, manganeseprochlorate, oxine-copper, prochloraz and
pyraclostrobin) at a time; C: control, no fungicide applied.

? Values in a column followed by the same letter are not significantly different at 5% level by Fisher’s protected least
significant difference test.

=M~ KPR EREFKEEN R RECHE
Table 4. Effect of postharvest treatment with water at different temperatures on the severity of

anthracnose disease on mango fruits

Temperature (C ) Time (min) Disease severity index (%) Heat injury”
55 3 35 -
57 3 -
60 3
63 3
Control 40

Y +: treated mango fruit that turned pale brown color.
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Fungicides and Postharvest Heat Treatment to
Control Anthracnose Disease of Mango

Chung-hang Duan'*, Chih-kai Chang', Chun-chung Wang'

Abstract

Duan, C. H., Chang, C. K., and Wang C. C. 2017. Fungicides and postharvest heat
treatment to control anthracnose disease of mango. Taiwan Pestic. Sci. 3: 65-78.
The scheme of controlling mango anthracnose disease needs to integrate fungicide
spray, fruit bagging, and postharvest treatment in sequential processes. Laboratory
experiments indicated that dithianon, dithianon + pyraclostrobin, fluazinam, fosetyl-
aluminium + oxine-copper, iminoctadine triacetate, mancozeb, metconazole, metiram,
oxine-copper, polyoxins + oxine-copper, propineb, thiabendazole + oxine-copper, and
thiram each could completely inhibit spore germination of the pathogen. In addition,
carbendazim + prochloraz, cyprodinil + fludioxonil, manganese prochlorate, prochloraz,
and polyoxins were also shown with potential to control the pathogen. They inhibited the
appressorium formation while left spore germination unchecked. In a field trial, rotational
sprays with dithianon, fluazinam, and oxine-copper in series achieved good performance
on disease control. The significance of laboratory screening presented in recommendation
of appropriated chemicals for field application was indicated. Postharvest treatment of
mango fruits with 57°C hot water for 3 min effectively prevented the development of

anthracnose symptom without heat injury.

Key words: mango anthracnose, chemical control, heat treatment.
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