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ABSTRACT

We studied the potential of using entomopathogenic fungi (EPF) for controlling coffee
borer beetle (Hypothenemus hampei Ferrari, CBB). The experiment was conducted in laboratory
at Entomology and Zoology Group, Plant Protection Research and Development Office, Department
of Agriculture from October 2018 to September 2020. Nine representative fungal isolates i.e
Metarhizium anisopliae DOA-M8, DOA-M145, DOA-M146, DOA-M147, DOA-M150, Beauveria
bassiana DOA-B4, DOA-B18, DOA-B19 and DOA-B20 were selected. Concentration of each
inoculum was adjusted to 1x10° conidia ml”. Results of insect mortality showed that all fungal
isolates infected CBB within 14 days after inoculation, B. bassiana was more effective than
M. anisopliae in controlling CBB, showing lower LT50 values than that of M. anisopliae. Two B
bassiana isolates (DOA-B4 and DOA-B18) were selected to test for optimal conidial concentration
for controlling CBB. Results showed that at 1x10° conidia mI" the average infestation of
DOA-B18 was 94.2%, the LT50 were 7.29 days. Thus, DOA-B18 would be the most suitable

isolate for controlling CBB in coffee plantation.

Keywords: coffee borer beetle, entomopathogenic fungi, Metarhizium anisopliae, Beauveria

bassiana
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Table 1 Entomopathogenic fungi isolates used in this experiment

Fungi Isolate Insect host Crop Location
M. anisopliae  DOA-M8 White Grub Pineapple  Huai Sai sub-district, Mueang district, Prachuap
Khiri Khan province.
M. anisopliae DOA-M145 Rice Weevil Soil, Plant of Chumphon Agricultural Researce and Development
Coffee Center, Chumphon province.
M. anisoplice DOA-M146 Rice Weevil Soil, Plant of Chumphon Agricultural Researce and Development
Coffee Center, Chumphon province.
M. anisopliae DOA-M147 Rice Weevil Soil, Plant of  Chumphon Agricultural Researce and Development
Coffee Center, Chumphon province.
M. anisopliae DOA-M150 Rice Weevil Soil, Plant of Chumphon Agricultural Researce and Development
Coffee Center, Chumphon province.
B. bassiana DOA-B4 Coffee Borer Coffee Thep Sadet sub-district, Doi Saket district,
Beetle Chiang Mai province.
B. bassiana DOA-B18 Coffee Borer Coffee Tak Agricultural Researce and Development
Beetle Center, Tak province.
B. bassiana DOA-B19 Leaf Eating Corn Tha Maka sub-district, Tha Maka district,
Caterpillar Kanchanaburi province.

B. bassiana DOA-B20 Cotton Leafhopper  Eggplant  Si Prachan sub-district, Si Prachan district,

Suphanburi province.
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Figure 1 Characteristic of infected coffee borer
beetle by different species of entomopathogenic
fungi (magnification: 20 times): A) Beauveria

bassiana, B) Metharhizium anisopliae
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Table 2 Coffee berry borer (CBB) infected by 9 fungal isolates using a concentration of 1x108

conidia ml”" at 14 days after treatment

CBB infected by fungal (%) T 95% Confidence limit
Isolate Expt. 1 Expt. 2 Expt. 3 %
Janu:ry 19 Janu:ry 19 Mar;/ 19 (Day)” Lower Upper
DOA-M8 32.5¢” 70.0 ab 750 a 10.10 8.27 12.34
DOA-M145 725 ab 15.0 d 100 b 12.71 11.21 14.41
DOA-M146 350¢ 225 cd 225b 15.11 12.35 18.49
DOA-M147 375¢ 42.5 bed 250 b 13.72 11.34 16.60
DOA-M150 300 ¢ 125d 200 b 16.53 13.33 20.51
DOA-B4 87.5 ab 60.0 ab 100.0 a 8.28 7.20 9.52
DOA-B18 950 a 87.5a 975a 7.97 7.10 8.95
DOA-B19 70.0 ab 60.0 ab 700 a 9.58 8.13 11.28
DOA-B20 55.0 bc 52.5 abc 925 a 9.52 8.15 11.12
Control od od Oc 10.10 8.27 12.34
CV (%) 37.1 48.3 46.2

" Average of 4 replications, 10 adults/replication.
# Mean in the same column, followed by a common letter are not significantly different at the 5% level by DMRT.

¥ Lethal time (LT50) of different strains of fungi calculated by probit analysis.

Table 3 Coffee berry borer (CBB) infected by 2 fungal isolates at 1x106, 1x107, 1x108 and

1x109 conidia mI™ at 14 days after treatment

. by 95% Confidence
CBB infected by fungal” (%)
Concentration LT limit
Isolate , S
(Conidia ml™) Expt. 1 Expt. 2 Expt. 3  Expt. 4 Expt. 5 Expt. 6 (Day)

Lower Upper
July 20 July 20  Aug. 20 Aug. 20 _ Sept. 20 Sept.20

10° 350¢” 425c 50d 0.0d 700bc  400c 1400 11.75 16.69
DOAB4 107 375¢ 650bc  325¢c 300¢c 800ab 825ab 1085 940 1253
108 750ab  600bc 600b 525 b 975a 90.0 ab 9.44 839 1063
10° 975 a 875ab 925a 925 a 975 a 85.0 ab 7.32 6.43 834
10° 62.5 b 425 c 25d 75d 225de 300c¢ 1746 1315 2318
DOAB18 107 350 ¢ 375¢ 300 ¢ 450bc  450cd 650D 1193 1039 1372
10° 800ab 550c 70.0 b 75.0 a 650bc  675b 9.00 8.08 10.03
10° 850ab 975a 925 a 95.0 a 100 a 95.0 a 7.29 6.41 8.29
Control 0d 0d 0d 0d 0 e 0d
CV (%) 26.0 37.2 27.0 28.8 28.3 26.2

" Average of 4 replications, 10 adults/replication.
“Mean in the same column, followed by a common letter are not significantly different at the 5% level by DMRT.

¥ Lethal time (LT50) of different strains of fungi calculated by probit analysis.
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