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In vitro test of fungicide resistance on Colletotrichum spp. causing anthracnose

disease in mango
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Abstract
Mango is one of the economically important fruits for Thailand's exports. Anthracnose is indeed a significant threat to
mango crops, caused by the fungus Colletotrichum spp. This disease can lead to severe losses in both the quantity and quality
of mango vyields. Disease control using fungicides is a common practice, but it's mainly ineffective because the fungus has
developed fungicide resistance. This research aimed to assess the pathogenicity of fungal isolates and evaluate the resistance
of pathogenic fungi to fungicides under laboratory conditions. Seven isolates of Colletotrichum were collected from 3 Nam Dok
Mai Si Thong mango plantation areas including Lopburi, Phichit, and Ratchaburi provinces. The results revealed that all fungal

isolates caused disease symptoms on Nam Dok Mai Si Thong mango leaves. Two isolates, LD-03 (Lopburi isolate) and RB-D2
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(Ratchaburi isolate), were the most aggressive, producing lesions larger than 2 cm. Regarding the fungicide resistance test, all
isolates were resistant (R) to 3 fungicides, pyraclostrobin, chlorothalonil, and mancozeb with EC,; values of 69.59, 217.30, and
143.40 pg/ml, respectively. Moreover, 3 isolates, LD-03 (Lopburi isolate), PSG01 (Phichit isolate), and RB-G1 (Ratchaburi isolate)
were moderately resistant (MR) to difenoconazole with EC, values of 16.72 to 34.14 pg/ml. Furthermore, an isolate of PSD02
(Phichit isolate) was resistant (R) to 2 fungicides, difenoconazole and prochloraz with EC,, values of >1000 and 155.20 u g/ml,
respectively. Fortunately, almost all isolates had the susceptibility (S) to prochloraz with EC,, values of 0.28 to 5.37 ug/ml. Thus,
the data obtained from this study should be further tested on mango trees in a greenhouse or experimental plot to confirm the
effectiveness of prochloraz before recommending its use in the cultivation areas of the three provinces.

Keywords: postharvest diseases, fungicide sensitivity, plant disease control
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Table 1 Phenotypic classification of Colletotrichum spp. isolates based on their response to different fungicides

used in this study.

phenotype (EC,;, ug/ml)

fungicides fungicide class sensitive moderately resistant (R) reference
(S) resistant (MR)

difenoconazole 25% w/v EC demethylation <15 15-100 >100 modified from Chen et al.,
prochloraz 45% w/v EW inhibitors (DMI) (2016)
pyraclostrobin 10% w/v CS quinone outside <5 5-49 >49 modified from Usman et al.,

inhibitor (Qol) (2021)
chlorothalonil 75% WP chloronitriles <100 - >100 modified from Moral et al.,
mancozeb 80% WP dithiocarbamates (2018)
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Table 2 The severity of anthracnose disease on detached mango leaves cv. Nam Dok Mai Si Thong after inoculation

with different isolates of Colletotrichum spp. at 7 days post-inoculation.

location Colletotrichum isolate diseased organ disease severity score”
Lopburi province LD-01 leaf ++

LD-03 leaf +++

LG-02 leaf ++
Phichit province PSGO1 fruit +

PSD02 fruit +
Ratchaburi province RB-G1 fruit ++

RB-D2 fruit +++

1/ . . . . . .
+=lesion size <1 cm, ++=lesion size 1-2 cm, +++=lesion size >2 cm.

Figure 1 Symptoms on representative detached mango leaves cv. Nam Dok Mai Si Thong after inoculation with

isolates PSGO1 (a), LG-02 (b), and LD-03 (c) of Colletotrichum spp., scale bar=1 cm.
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Table 3 Sensitivity of Colletotrichum spp. isolates to five fungicides on culture medium.

difenoconazole prochloraz pyraclostrobin chlorothalonil mancozeb

isolates EC,, y EC,, EC,, EC,, EC,,
phenotype phenotype phenotype phenotype phenotype
(o) (Hg/mi) (ug/ml) (ug/ml) (ug/mi)

LD-01 12.68 S 0.75 S 256.00 R 572.00 R 919.00 R
LD-03 16.72 MR 0.31 S 71.00 R 623.00 R 582.00 R
LG-02 2.22 S 0.28 S 449.00 R 522.00 R 373.62 R
PSG01 34.14 MR 4.27 S >100.00 R 777.06 R 181.01 R
PSD02 >1000.00 R 155.20 R 69.59 R 1,314.80 R 161.57 R
RB-G1 26.76 MR 5.37 S 125.78 R 663.84 R 191.87 R
RB-D2 8.50 S 0.87 S >100.00 R 217.30 R 143.40 R

Y S=sensitive, MR=moderately resistant, R=resistant.

difenoconazole concentration (ug/ml)

isolate 0 0.1 1 10 100 1000 phenotype

LD-01 sensitive
moderately
LD-03
resistant
LG-02 sensitive
moderately
PSGO01
resistant
PSDO02 resistant
moderately
RB-G1
resistant
RB-D2 sensitive

Figure 2 Colony characteristics and phenotype of Colletotrichum spp. isolates grown on half PDA amended

with difenoconazole at different concentrations after 7 days of incubation.
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prochloraz concentration (ug/ml)

isolate 0 0.1 1 10 100 1000 phenotyp

LD-01 sensitive
LD-03 sensitive
LG-02 sensitive
PSG01 sensitive
PSD02 resistant
RB-G1 sensitive
RB-D2 sensitive

Figure 3 Colony characteristics and phenotype of Colletotrichum spp. isolates grown on half PDA amended

with prochloraz at different concentrations after 7 days of incubation.
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