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Abstract

The potential of entomopathogenic fungi (EPF) for controlling coffee berry borer
(Hypothenemus hampei (Ferrari), CBB). The experiment was conducted in EPF laboratory,
Entomology and Zoology Group, Plant Protection Research and Development Office,
Department of Agriculture during October 2018 - September 2020. The objective was to
evaluate the efficiency of entomopathogenic fungi against coffee berry borer infestation
in the laboratory. The fungal collection was isolated from insect and soil from farmer’s
coffee plantation by using bait method, altogether 15 isolates comprised of M. anisopliae
and 3 isolates in B. bassiana. Nine representative fungal isolates were selected including
M. anisopliae DOA-M8, DOA-M145, DOA-M146, DOA-M147, DOA-M150, B. bassiana DOA-B4,
DOA-B18, DOA-B19 and DOA-B20 at 1x10® conidia/ml™. The results of insect mortality
revealed all fungal isolates infected CBB within 14 days after treatment, B. bassiana was
the most effective fungal isolates to control CBB more than M. anisopliae including
showed LTs,, LToy was lower than M. anisopliae. Therefore, the virulence of 4 fungal isolates
(B4, B18, B19 and B20) were selected for 4 conidial concentration tested: 1x10°, 1x10°,
1x10% and 1x10° conidia/ml™. The results showed B18 (1x10° conidia/ml?) infection was
94.17%, LCsp, LCop at 1.12 x 107 and 7.43x10® conidia/ml}, LTs, LTgo at 5.67 and 8.52 days
respectively. Thus, DOA-B18 would be considered to be control CBB in coffee plantation.
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IRy uazdte 5 lelaiav liwunauandeiunaada

MNNANITNAGDUIA 3 A%y azdunmiiuléin Woslsauuamnlolnanamsadwias
semaznanuilly wagnuedidudnisiaidle daus 10.00-100.00% lnsuoniateraniuilaz
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wenzanuiiiy nsld M. anisopliae finuguusstiosniinsld 8. bassiana

Slemuamen LT, 7 164 Sundsn1svnass wus1 DOABIS & LTs, G‘i’ﬂqm‘ﬁ' 7.97 Tu
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auatle (cotton boll weevil; Anthonomus grandis) AL TL 1.5x108 latlifeseliadans
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NANISNAABINUIN L¥9519717U 3 balaan bawkn BCRL 6911, CCRI Mal wag CCRI Ma2 1udu
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9-19 nsnIA 2563 R3S 3 uay 4 TavTuil 20-30 A 2563 uavatedl 5 wag 6 TaeTudl 24
fueneu 2563-4 ganea 2563 wulasifudnmsiniterlunemaesraniunndsnisdamu 10 fu
il (Table 4)
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5¥11919 90.42-94.17% Aianandudiu 1x108 Tadifesiofiaddns wuogsewing 68.75-72.50% 7
ANMUTNTY 1x10" Iafiiigfeladans nuagsening 39.17-54.58% wasfiaududy 1x10°
lafliigdeliafang nuegsening 20.00-32.08% dlefiasandinnududu 1x10° Tadfese
fadans warwuin 8. bassiana 11 4 lelean awnsavnlvuenaiznanuildaisldfduinnin
90% &4 DOA-B18 fiUszAvsnnATiananusaviiliuenaznanuindeligeants 4 as ny
Aadel 94.17% 098911 Ao DOA-BA (92.08%), DOA-B20 (90.83%) Laz DOA-B19 (90.42%)
augeU wazii 4 lelsavlaliimuunnsneiy

Slomuanan LCsuay Loy 71 10 Ju wdsn1snagdeu wudn DOA-BA fiA1 LCs, G?we;m
WU 6.66 x 10° latllfenolagaans s89a9u1 Ao DOA-B18, DOA-B19 way DOA-B20 &A1 LCs,
WAL 112 x 107, 1.50 x 107 waz 1.88 x 107 Iadifesefiadans audsu wWefiansanan LCy,
WU31 DOA-B18 A1 LCy G?wqm WA 7.43 x 10° laflifeseliadans s09a9u1 Ao DOA-BY,
DOA-B19 wag DOA-B20 §if1 Ly WNAU 8.45 x 10°, 1.14 x 10° uag 1.48 x 10° latiinenaiiaaans

ANAGAU (Table 5)
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5998911 A9 DOA-BA , DOA-B19 waz DOA-B20 1M1 5.64, 5.82 uay 6.06 Yu aud1su 1l
NATUIAT LTop WU DOA-B18 AN LTy Gi""]zjm Winfu 8.52 Ju 998311 Aw DOA-BA, DOA-B19
ez DOA-B20 AU 8.79, 9.08 Uay 9.61 U ANaau (Table 6)
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Table 1 Entomopathogenic fungi strains used during the present studies.

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 Coffea arabica, Chumphon Province.

M. anisopliae DOA-M146 Rice weevil Soil Plant of Coffea arabica, Chumphon Province.

M. anisopliae DOA-M147 Rice weevil Soil Plant of Coffea arabica, Chumphon Province.

M. anisopliae DOA-M150 Rice weevil Soil Plant of Coffea arabica, Chumphon Province.

B. bassiana DOA-B4 Coffee berry Coffee Thep Sadet Sub-district, Doi Saket District,
borer Chiang Mai Province.

B. bassiana DOA-B18 Coffee berry Coffee Tak Agricultural Researce And Development
borer Canter, Tak Province.

B. bassiana DOA-B19 Leaf eating N/A N/A

catterpillar

B. bassiana DOA-B20 Leafhopper Eggplant  Suphanburi Province.
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Table 2 Mortality of coffee berry borer (CBB) caused by infection with 9 fungal isolates

using a concentration of 1x10° conidia/ml™* at 14 days after treatment.

Experiment 1 Experiment 2 Experiment 3
Isolate No. of CBB Mean

January 19 January 19 May 19
DOA-M8 40" 3250 70.00 ab 75.00 a 59.17 ¢
DOA-M145 40 72.50 ab 15.00 d 10.00 b 3250 d
DOA-M146 40 35.00 c 2250 cd 2250 b 26.67 d
DOA-M147 40 3750 ¢ 42.50 bcd 25.00 b 35.00 d
DOA-M150 40 30.00 c 12.50 d 20.00 b 20.83 d
DOA-B4 a0 8750 ab 60.00 ab 100.00 a 82.50 ab
DOA-B18 40 95.00 a 87.50 a 97.50 a 9333 a
DOA-B19 a0 70.00 ab 60.00 ab 70.00 a 66.67 bc
DOA-B20 40 55.00 bc 52.50 abc 92.50 a 66.67 bc
Control 40 0.00 d 0.00 d 0.00 ¢ 0.00 e
CV (%) 37.1 483 46.2 28.6

YAverage of 4 replications, 10 adults/replication.
“In column, means followed by the same letter were not significantly different at the 95% level by

DMRT.

Table 3 Lethal Time (LTsyand LTy) for entomopathogenic fungi strains a concentration of 1x108

conidia/ml™ during laboratory bioassay of coffee berry borer at 14 days after treatment.

LTs, 95% Confidence limit LTy, 95% Confidence limit

Isolate
(Day) Lower Lower (Day) Lower Upper

DOA-M8 10.10 8.27 12.34 21.14 17.31 25.82
DOA-M145 12.71 11.21 14.41 18.40 16.22 20.86
DOA-M146 15.11 12.35 18.49 28.06 22.94 34.33
DOA-M147 13.72 11.34 16.60 25.43 21.02 30.78
DOA-M150 16.53 13.33 20.51 30.65 24.71 38.02
DOA-B4 8.28 7.20 9.52 13.20 11.48 15.18
DOA-B18 7.97 7.10 8.95 11.18 9.96 12.55
DOA-B19 9.58 8.13 11.28 17.13 14.55 20.17

DOA-B20 9.52 8.15 11.12 16.33 13.99 19.08




Figure 1 Coffee berry borer infected by Metharhizium anisopliae

Figure 2 Coffee berry borer infected by Beauveria bassiana



Table 4 Mortality of coffee berry borer (CBB) caused by infection with 4 fungal isolates using a concentration of 1x10°, 1x10’, 1x10° and 1x10° conidia/ml™ at 10 days

after treatment.

l Concentration  No. of Experiment 1 Experiment 2 Experiment 3 Experiment 4 Experiment5 Experiment 6
Isolate Mean
(Conidia/mL.) CBB July 20 July 20 August 20 August 20 September 20 September 20
10° a0 3500 de? 4250 e-g 500 g 0.00 ¢ 70.00 a-e 40.00 cd 32.08 ef
10’ 40 37.50 de 65.00 b-e 3250 de 30.00 e 80.00 ad 8250 a 54.58 ¢
DOA-B4
10° 40 75.00 abc  60.00 cf 60.00 ¢ 52.50cd 97.50 a 90.00 a 7250 b
10’ 40 97.50 a 87.50 abc 9250 a 9250 a 97.50 a 85.00 a 92.08 a
10° 40 62.50 bc 42.50 e-g 250 ¢ 750 f 2250 ¢ 30.00 d 2792 fg
10’ 40 35.00 de 3750 e-h 30.00 ' def 45.00 cde 45.00 efg 65.00 abc 4292 d
DOA-B18
10° 40 80.00 ab 55.00 d-g 70.00  bc 75.00 ab 65.00 b-e 67.50 abc 68.75 b
10’ 40 85.00 ab 97.50 a 9250 a 95.00 a 100.00 a 95.00 a 94.17 a
10° 40 2250 ef 2750 ¢h 12.50 efg 750 f 27.50 fg 4750 cd 24.17 fg
10’ 40 3250 de 27.50. gh 35.00 d 27.50 ef 60.00 cde 5250 bcd 39.17 de
DOA-B19
10° 40 65.00 bc 42.50 e-h 90.00 ab 60.00 bc 85.00 abc 8250 a 7083 b
10° 40 82.50 ab 85.00 ad 95.00 a 95.00 a 95.00 ab 90.00 a 90.42 a
10° 40 500 f 1250 h 10.00 fg 750 f 42.50 efg 4250 cd 20.00 ¢
10’ 40 17.00  ef 3250 fgh 30.00 def 3250 de 52.50 def 80.00 ab 40.83 de
DOA-B20
10° 40 55.000 cd 57.50 c-g 62.00 ¢ 62.50 bc 95.00 ab 87.50 a 70.00 b
10° 40 85.00 ab 9250 ab 100.00 a 90.00 a 90.00 abc 87.50 a 90.83 a
Control 40 0.00 f 0.00 i 0.00 h 0.00 ¢ 0.00 h 0.00 e 0.00 h
CV (%) 27.2 35.2 29.7 271.2 271.7 26.2 11.7

YAverage of 4 replications, 10 adults/replication.

“In column, means followed by the same letter were not significantly different at the 95% level by DMRT.



Table 5 Lethal Concentration (LCsy and LCq) for entomopathogenic fungi strains during

laboratory biocassay of coffee berry borer at 10 days after treatment.

Isolate LCy, 95% Confidence limit LCyq 95% Confidence limit
(Conidia/m(™) Lower Upper (Conidia/m(™) Lower Upper
DOA-B4 6.66 x 10° 1.31x10°  3.38x 10’ 8.45 x 10° 1.66 x 10° 4.29 x 10°
DOA-B18 1.12 x 10’ 271x10°  4.60x 10 7.43 x 10° 1.80 x 10° 3.07 x 10°
DOA-B19 1.50 x 10’ 3.51x10°  6.43x 10 1.14 x 10° 2.65 x 10° 4.87 x 10°
DOA-B20 1.88 x 10’ 434 x10°  8.13x 10 1.48 x 10’ 3.41 x 10° 6.39 x 10’

Table 6 Lethal Time (LT5,and LTy, for entomopathogenic fungi strains during laboratory

bioassay of coffee berry borer at 10 days after treatment.

LTso 95% Confidence limit LTy 95% Confidence limit
Isolate  Concentration
(Day) Lower Lower  (Day) Lower Upper
10° 11.32 9.58 13.40 20.60 16.96 23.74
10 8.64 7.58 9.85 14.36 12.59 16.37
DOA-B4
10° 7.42 7.42 6.68 11.35 10.22 12.61
10° 5.64 5.04 6.30 8.79 7.86 9.82
10° 14.35 14.35 11.02 37.77 29.01 49.17
10 9.63 8.43 10.98 15.67 13.74 17.89
DOA-B18
10° 7.57 6.77 8.46 11.89 10.63 13.29
10° 5.67 5.09 6.31 8.52 7.65 9.49
10° 12.65 10.52 15.22 22.27 18.51 26.79
10 10.34 8.91 11.99 17.39 14.99 20.18
DOA-B19
10° 7.46 6.63 8.38 11.91 10.59 13.39
10° 5.82 521 6.50 9.08 8.12 10.15
10° 13.53 11.19 16.35 22.98 19.01 27.77
10 9.92 8.66 11.36 16.08 14.04 18.41
DOA-B20
10° 1.73 6.99 8.55 11.40 10.31 12.61
10° 6.06 5.40 6.79 9.61 8.57 10.77




