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Abstract

Fruit and leaf samples of various mango cultivars showed typical anthracnose 

symptoms which were collected from markets and orchards. A tissue transplanting 

technique was yielded one hundred and fifty pathogenic isolates. Different types of 

colonies, including white, greyish white and dark grey cottony mycelia were observed 

on potato dextrose agar (PDA) for ten days. The growth rate average of the colonies 

was 9.97+0.81 mm/day. The colonies from cultures showed hyaline branching septate 

hyphae, and formed one-celled hyaline, straight, cylindrical conidia with an average 

16.46-18.65 x 3.94-4.47 µm., and developed dark brown clavate appressoria. These 

morphological characteristics were identified as Colletotrichum gloeosporioides.

The carbendazim-resistant assay was conducted on PDA amended with 

carbendazim at various concentrations of 0.1, 1, 10, 100, 500 and 1,000 mg/l. The 
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phenotype evaluation was grouped into four levels of resistance to carbendazim; 

highly resistant (CarHR;  500 mg/l), moderately resistant (CarMR;  100 mg/l), 

weakly resistant (CarWR;  10 mg/l) and sensitive (CarS;  1 mg/l). The levels of 

resistances were showed 74.7% of CarHR, 0.6% of CarMR and 24.7% of CarS.

Pathogenicity tests confirmed that the CarHR, CarMR and CarS isolates from various 

mangoes which were pathogenic to the mango “Namdokmai” cultivar, thus producing 

typical anthracnose symptoms on both fruits and leaves.

Approximately 450 base pairs were shown from molecular technique analysis 

of random samples of CarHR, CarMR and CarS isolates on a partial genomic region of 

ITS rDNA, using polymerase chain reaction (PCR) with the species-specific primer of 

CgInt and ITS4. Similar sequences to C. gloeosporioides from all isolates were shown 

by comparisons of nucleotide sequences with the respective PCR products, using 

BLAST analyses with GenBank and NCBI databases.  

Results from the analysis of nucleotide and amino acid sequences of the partial 

second -tubulin (TUB2) gene from the samples in each level were compared with  

C. gloeosporioides f. sp. aeschynomene  wild type (accession no. U14138). The 

comparison showed a single nucleotide mutation, which was a transversion of an 

adenine (A) being converted into cytosine (C) in the CarHR phenotype. This resulted 

in the substitution of codon 198, which encodes glutamic acid (GAG) in the CarS

phenotype, converting to a codon for alanine (GCG). Furthermore, CarMR phenotype 

was found a single nucleotide that was a transversion of a thymine (T) to adenine (A) 

transversion. This resulted in the substitution of codon 200, which encodes 

phenylalanine (TTC), converting to a codon for tyrosine (TAC).
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The tested chitosan showed clearly  delay in conidial germination of the tested 

7 isolates of carbendazim resistant C. gloeosporioides  for 24 hr in slide culture when 

treated separately with three chitosan groups were tested as follows:-, commercial 

chitosan solution group: CC1 and CC2 applied at 1 cc/l, polymer chitosan group: PC1 

[poly-(1,4- -D-glucopyranosamine] and PC2 [poly (D-glucosamine] applied at 0.5%, 

1.0% and 1.5%, and oligomer chitosan group: OC1 (oligomer chitosan solution)  

applied at 1 cc/l and OC2 (chitosan oligosaccharide lactate) applied at 0.5%, 1.0% and 

1.5%.

The chitosan CC1 and CC2 at 1 cc/l, and PC1 and PC2 at 0.5%, 1.0% and 

1.5% were separately spread over potato dextrose agar and placed culture dish onto 

the middle Petri dish. Result showed that the tested chitosan were delayed the 

mycelial growth of tested 7 isolates of the carbendazim resistant C. gloeosporioides.

Dropping  CC2 at 1 cc/l and PC2 at 1.5% on wounded mango fruits  before 

inoculation with isolate of CAN_F095 decreased disease incidence of 68.81 and 

66.09%, respectively, followed by dropping PC1 and PC2 at 1.5% before inoculated 

with isolate of NDM_F116 decreased disease incidence of 62.58 and 61.40%, 

respectively. The carbendazim at 500 mg/l were treated before and after inoculation 

with isolates of CAN_F095 and NDM_F116 that was not decreased disease incidence 

on mango fruits. 

Chitosan was sprayed to un-wounded mango fruits at 15 min before 

inoculation with carbendazim resistant isolates at 1x106 spore/ml. It showed that 

chitosan 1.5 % PC1 and PC2 could against the inoculated isolates of CAN_F095 and 

NDM_F116 as disease reduction of 75 %. It revealed the disease reduction of 75 % 

when sprayed with 1.0 % PC1 against the inoculated isolate of CAN_F095 and 
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sprayed 1.0 % PC2 against the inoculated isolate of NDM_F116. Spraying  1.0 % 

PC1  inhibited the isolate of NDM_F116 for delaying infection on mango fruits and 

the spraying  1.0 % PC2  inhibited the isolate of CAN_F095 to infect on mango fruits 

as disease reduction of 66.75%. 

  After inoculation of carbendazim resistant isolates at 1x106 spore/ml for 24 hr 

and sprayed chitosan to un-wounded mango fruits were studied and resulted that 

spraying 1.5 % PC1 and PC2 could inhibit the isolates of CAN_F095 and NDM_F116 

to infect mango fruits as the disease reduction of 75 %. The disease reduction was 

also shown when spraying 1.0 % PC1 and 1 cc/l CC2 against inoculated isolates of 

CAN_F095 and spraying 1.0 % PC2 against the inoculated isolates of NDM_F116 as 

75 %.
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