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Evaluation of fungicide carbendazim resistance in Colletotrichum gloeosporioides

causing anthracnose disease of mango cv. Aokrong in Chanthaburi province
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Abstract
Colletotrichum gloeosporioides, the causal agent of ‘Aokrong’ mango anthracnose disease was isolated by using
tissue transplanting technique from infected fruits of orchards in Chanthaburi province. Twenty-seven isolates of fungi
were obtained. The carbendazim resistance assays were conducted by growing all isolates on potato dextrose agar

(PDA) containing the carbendazim at various concentrations 0.1, 1, 10, 100, 500 and 1,000 ppm. The fungal resistance to
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carbendazim was evaluated and classified. The results revealed that 14 isolates (51.85%) were classified as HR (highly

resistance) phenotype and 13 isolates (48.15%) were S (sensitive) phenotype. None of the isolates were classified as MR

(moderate resistance) or WR (weakly resistance) phenotype. The effectiveness of 9 fungicides at recommended concentrations

to inhibit mycelial growth of HR phenotype C. gloeosporioides was tested using poisoned food technique. The results

showed the reduction of mycelia growth of all tested fungicides to the fungi as compared to untreated control. Mancozeb,

captan, prochloraz, difenoconazole+azoxystrobin and difeconazole+propiconazole showed 100% inhibition of mycelium

growth of C. gloeosporioides, followed by carboxin, benomyl, carbendazim and copper hydroxide inhibited mycelium

growth by 87.78, 72.22, 64.89 and 22.89%, respectively. This study provides preliminary information on the types of

fungicide that are suitable for managing anthracnose of mango fruits in Chanthaburi province.
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(Table 1) (Kongtragoul, & Nalumpang, 2010)

Table 1 Phenotype of the resistance levels of C. gloeosporioides to carbendazim fungicide.

carbendazim concentrations (ppm)

resistance levels

1/

0.1 1 10 100 500 1,000
X X X X X
sensitive (S) v
\/ \/ X X X X
weakly resistance (WR) v v v x x x
moderately resistance (MR) v v v v x x
] ] v v v v v x
highly resistance (HR)
v v v v v v

1/ .
Recommended concentration

x = Percentage of growth <10% compared with the control

v = Percentage of growth >10% compared with the control



168

Q.ungd. 9(2) - 164-173 (2564)

3. maAnElsz@nsnnaasgnsilanunian
L%vﬂ%‘ﬁluﬂ%‘g‘l.lﬂgﬂL%y’ﬂ‘i’]ﬂ’\l,‘viﬁﬁiﬂ
thanstlesiusndaideilisunisiy
nefeuanNnINATINNTNEme 9119w 9 10ia Tuenm
wztindneaann Bun petldeslansenlas (copper
hydroxide 77%WP) 10 nfusia 20 an9, LuulALmy
(mancozep 80%WP) 60 N3usia 20 ang, wALlLN
(captan 50%WP) 50 nfusia 20 467, ANFUANTY
(carboxin 75%WP) 15 N5usa 20 A3, ANTLLIWANTH
(carbendazim 50%SC) 60 HaaAMTH® 20 ANS,
wuluda (benomyl 50%WP) 20 niuea 20 a1,
IWsARB3INT (prochloraz 45%EW) 30 HadARIFS
20 ams, Il leunTra--axFanaalnain (difeconazole+
azoxytrobin 20%+12.5%SC 10 Nadanasa 20 Ang
warlaWlaunTaa+wsilaunlaa (difeconazole+
propiconazole 15%+15%EC) 15 iaaan96a 20 Ang
‘ffmamnmmﬂuﬂa‘:ﬁw%mw‘luma‘ﬁug@ﬂqa‘m‘%mmm
Wulel C. gloeosporioides &R lsALaLLN A LA

909Nz H04 Talman P8-1 ARANAIUNIUFADENT

wafidusinnsdugs = (A-B)/A x 100

ANFLUUANTNFZALIZ (HR) KaeRB poisoned food
technique (Dhingra, & Sinclair, 1995) 39LN1
N1TNAARNLLUL CRD (completely randomized
design) Usznaudiae 10 viamwiug - ax 4 &1 $inns

naaaalaeting ANt laeiunanTEas NI NaN U

¥ 1
4 aa

MMNTLAENITE PDA nldanueinisiasaiieni

ﬂuﬁml,’zumu@u?jﬂmﬂ 9 Lsﬂua LNRAT mﬂﬁ’u?ﬁﬁﬁ%u
Y Ay & Ay ' -
';‘LWINL@lﬂﬂlﬁ]@ﬁ\qi@(&mﬂmmmqumqum@@q?ﬁqﬂﬂu-

'
1o o

ANTNITALAY (HR) 1a31y0g] UM NATGIAILIU
P G| v o o o &
ANUANUN LA N AN AN 3T e uA1anTsANT
a o o a Vv dgl o
wWhauwmauiuaneeialal waziduladasiy
MAAILAN (813119 PDA linanansileaiunidn
dgl o K % a a Y
\1091) tunnansuzlalall wazniaasyragidule
LUBNINAREN UAIN TR AE LN WAL NANS
Ialail iWialdAuanivnilesidudaasnisdusiaann

< @ & o

A1uN17 (2) Wdenatdasiduddy

al

£9N19TLATTYUDY
ulanlaundmssdlngdanisiasdaany
wils1991 (ANOVA) uazilFeuiiauanaas tne 14

Duncan’s new multiple range test (DMRT)

A = iwshugudnanslalailidieosuuaiuemaideadiagariuaw (0 ppm)

B = urdududnaclalatiiasuuaiuemsdesideinananstlasiundnlsafia

NANISANT
I3 o a
1. MSNUTILTINAMENTITALAENTUENITDT
Twusans
AINNIIFULALAIEE19INENINBNFBIANN
arunzaing Tuadaney Anuanueca aneties
FUTAAUNYT Tulhe w1 au-Iuiey 2562

LWHaNINNTUENITRINLTANT ANN1TDUENLITRIN

C. gloeosporioides mmsﬂ@mmmmmiumvlﬁi
A 27 lalsam

2. MINARALANNAUMUARENTANTILIUANTN
Hszauanudadumig g

WAININITNARDS 7 TU HANIINAAD
WUn 1831 C. gloeosporioides 1 27 lalmian

fAanuarnisnlunisasgylfiuuaiuns PDA



RMUTSB Acad. J. 9(2) : 164-173 (2021)

169

]
a [

ANANAN3 9T UARALTR AN FILUANT NN T AL
v v ) [ P |
ANIENTUANS ] WANFANAAW et T uAAE
TalanuIATIBAIINNNAITY WAZAATZALAINM
FruniuseansilesiunndnidesA1fiuuaNgy
| = dl” -:4' U | % o o [ % dlg'
WU WLTBINBaULEFARA191 29N UNIAALERTN
ANSLUANT (S) A 13 Talmam (48.15 wlesifus)
WAZLTAT A UNIUHAA1TANTLLUANTNITALIZS
(HR) @101 14 Talaian (51.85 waidus) luns

na/l d’/ ' dy dl 2 ' o
naaesaTell ldnui@e s i un1useg1sANSILL-

sensitive (S)

ANTNIAULNUNAN (MR) WAZITAIAEIUNIUGAD
AN92ANSILUANTNITALAN (WR) TaeiTasNaaliue
Aag1sAfiuuaNTu (S) azliarunsniaanylé vise
wany lfAeadntioauuanis PDA nauansiall
v o o o d’j I8 = v v
Ylaariunnanmes A fiuuandNANdNdu 0.1-1
ppm A9 T8 TN A1UN1UALENTANFILUAT N
7TALEY (HR) azarurnlasny lAuue s PDA
d =

Auanasaiilaaiunidn@as A fluungy

ANdndiuunnndn 100 ppm A4 (Figure 1)

Figure 1 Sensitive and highly resistances to Carbendazim of C. gloeosporioides isolates on potato

dextrose agar amended with carbendazim at 0, 0.1, 1, 10, 100, 500 and 1,000 ppm.
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Table 2 Efficacy of nine fungicides at recommended concentrations on percent inhibition of

mycelia growth of the HR phenotype C. gloeosporioides.

treatments

% inhibition of mycelia growth”

T1 control

T2 copper hydroxide 77%WP

T3 mancozeb 80%WP

T4 captan 50%WP

T5 carboxin 75%WP

T6 carbendazim 50%SC

T7 benomyl 50%WP

T8 prochloraz 45%EW

T9 azoxystrobin+difenoconazole 20%+12.5%SC

T10 difenoconazole+propiconazole 15%+15%EC

0.00+0.00"”
22.89+0.61°
100.00+0.00°
100.00+0.00°
87.78+0.78"
64.89+0.61°
72.22+0.78°
100.00+0.00°
100.00+0.00°

100.00+0.00°

CV. %

F- test

0.34

Note: "Significant difference at P<0.01.

"Mean of four replications+SD.

# Mean followed by different letters in each column are significantly different (P<0.01) based on

Duncan’s multiple range test (DMRT)

/91
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