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Influence of Pesticides and Environmentally Friendly Agricultural Materials
used in Tomato Cultivation on the Pathogenicity of the Entomopathogenic

Fungus, Beauveria bassiana

Jong-Ho Park*, Sung-Jun Hong, Eun-Jung Han, Chang-Ki Shim, Minho Lee, Min-Jeong Kim, JeongJun Kim and Yong-Ki Kim
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National Academy of Agricultural Science, Rural Development Administration, Suwon 441-707, Korea

ABSTRACT: This study was conducted to observe the influence of chemical pesticides and environmentally friendly agricultural
materials (EFAMs) used in tomato cultivation on the pathogenicity of the entomopathogenic fungus, Beauveria bassiana. B. bassiana
mycelium didn't grow on PDA media containing 13 fungicides including chlorothalonil and colonies were not formed on PDA media
containing 12 fungicides. B. bassiana mycelium grew and colonies were formed on all PDA media containing insecticides and EFAMs,
but mycelial growth and colony formation on most PDA media were significantly inhibited compared to the control. The insecticidal
activity of B. bassiana against Trialeurodes vaporariorum was decreased when fungicides (polyoxin B, mandipropamid) and EFAMs
containing sulfur were added, but insecticides (pyridaben, dinotefuran) and EFAMs originated from plant extracts did not have any
influence on the insecticidal activity of B. bassiana. The pathogenicity of a mixture of B. bassiana and polyoxin B against 7. vaporariorum
was lower than that of B. bassiana alone under greenhouse conditions.
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Table 1. Ingredients and dilution rates of pesticides used in the study

Common name Al (%) Dilution times Common name AI” (%)  Dilution times
Fungicide Insecticide
Chlorothalonil 75(75) 606 Chlorfenapyr 5(5) 1000
Polyoxin B 50(50) 5000 Acetamiprid 8(8) 2000
Metiram 55(55) 500 Spinosad 10(10) 2000
Iminoctadine tris (albesilate) 40(40) 2000 Pyridaben 20(20) 1000
Propineb 70(70) 500 Clothianidin 8(8) 2000
Fluopicolide+Propamocarb hydrochloride 55(5+50) 1000 Pyriproxyfen 10(10) 2000
Boscalid 49.3(49.3) 1503 Emamectin benzoate 2.15(2.15) 2000
Dimethomorph+Pyraclostrobin 18.7(12.0+6.7) 1000 Spinetoram 5(5) 2000
Copper hydroxide 77(77) 500 Spiromesifen 20(20) 2000
Fenhexamid 50(50) 1000 Thiacloprid 10(10) 2000
Thiophanate-methyl 70(70) 1000 Dinotefuran 20(20) 2000
Triflumizole 30(30) 2985 Environmentally friendly agricultural material
Fenbuconazole 12(12) 2000 Sophora extract 1000
Mandipropamid 22.59(22.59) 2000 Bordeaux mixture 1000
Cyazofamid 10(10) 2000 Derris extract 1000
Fluquinconazole 10(10) 1000 Pyroligneous liquor 500
Ethaboxam 15(15) 1000 Pyrethrum extract 1000
Tetraconazole 12.5(12.5) 1000 Neem extract 500
Fludioxonil 20(20) 2000 Sulfur 500
Chlorothalonil+Metalaxyl-M 34.5(31.5+3) 1000
JActive ingredient.
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Table 2. Influence of chemical fungicides on mycelial growth and colony formation of entomopathogenic fungus, Beauveria bassianaon

PDA media
Pesticide *Mycelial growth (mm, mean+SD) **No. of colony forming unit (mean+SD)

Chlorothalonil 0.0 +0.0d 0.0 £0.0g
Polyoxin B 0.0 £0.0d 166.5 £ 28.9cde
Metiram 0.0 +0.0d 0.0 £0.0g
Iminoctadine tris (albesilate) 2.9 £1.0c 128.0 £ 19.7f
Propineb 0.0 +0.0d 0.0 £0.0g
Fluopicolide+Propamocarb hydrochloride 4.8 +1.0b 180.3 + 12.4bed
Boscalid 6.3 £0.3a 192.3 £ 10.3abc
Dimethomorph+Pyraclostrobin 0.0 £0.0d 0.0 £0.0g
Copper hydroxide 0.0 £0.0d 0.0 £0.0g
Fenhexamid 59+0.3a 153.0 £ 9.5ef
Thiophanate-methyl 0.0 £0.0d 0.0 £0.0g
Triflumizole 0.0 £0.0d 0.0 £0.0g
Fenbuconazole 0.0 £0.0d 0.0 £0.0g
Mandipropamid 59+03a 2183 £6.7a
Cyazofamid 6.3 £0.5a 163.8 £ 6.9de
Fluquinconazole 0.0 +£0.0d 0.0 £0.0g
Ethaboxam 4.4 £0.5b 185.8 £ 6.3bcd
Tetraconazole 0.0 £0.0d 0.0 £0.0g
Fludioxonil 0.0 £0.0d 0.0 £0.0g
Chlorothalonil+Metalaxyl-M 0.0 +0.0d 0.0 +£0.0g
Control 6.3 +0.3a 195.3 £19.0a

* Radial growth of B. bassiana was measured after 7 day-culturing. ** Number of colony was counted on PDA for 3 day-culturing. Means
followed by the same letter within a column are not significantly different by Tukey's Studentized Range Test (p<0.05).
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Table 3. Influence of chemical insecticides on mycelial growth and colony formation of entomopathogenic fungus, Beauveria bassianaon

PDA media
Pesticide *Mycelial growth (mm, mean+SD) **No. of colony forming unit (mean+SD)
Chlorfenapyr 3.9 + 0.6ef 148.8 £ 10.0b
Acetamiprid 5.3 £0.3bcd 184.3 £9.3ab
Spinosad 5.4 £0.5bcd 165.3 + 8.8ab
Pyridaben 4.3 £ 0.3def 83.5£10.6¢
Clothianidin 5.0 £ 0.0cde 178.8 £ 19.7ab
Pyriproxyfen 3.3 £0.3f 155.8 £ 15.5ab
Emamectin benzoate 5.8 £0.6bc 142.3 £20.5b
Spinetoram 5.3 £0.6bcd 146.0 £27.1b
Spiromesifen 4.8 +0.6cde 175.3 £26.1ab
Thiacloprid 4.4 +0.6def 174.0 + 12.3ab
Dinotefuran 7.0 £0.4a 167.0 £ 23.4ab

Control 6.3 £0.3a

195.3 £19.0a

* Radial growth of B. bassiana measured after 7 days of culturing. ** The number of colonies was counted on PDA for 3 days of culturing.
Means followed by the same letter within a column are not significantly different by Tukey's Studentized Range Test (p<0.05).

Table 4. Influence of environment friendly agricultural materials on mycelial growth and colony forming of entomopathogenic fungus,

Beauveria bassiana on PDA medium

Pesticide *Mycelial growth (mm, mean+SD) **No. of colony forming unit (mean+SD)
Sophora 4.5 +£0.4de 178.5 £ 11.8bc
Bordeaux mixture 6.6 +£0.3b 2193 £21.3a
Derris 2.7 £0.2f 163.3 £21.2bc
Pyroligneous liquor 5.6 £0.3c 159.8 £ 13.6¢
Pyrethrum 3.8+0.2e 155.0 £5.5¢d
Neem 5.1 +0.1cd 155.8 £5.9¢cd
Sulfur 7.4 +0.8ab 1223 £8.2d
Control 8.1+0.1a 195.3 +19.0ab

* Radial growth of B. bassiana measured after 7 days of culturing. ** The number of colonies was counted on PDA for 3 days of culturing.
Means followed by the same letter within a column are not significantly different by Tukey's Studentized Range Test (p<0.05).
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Table 5. Influence of Beauveria bassianaand pesticides treatments on the mortality and infection of Trialeurodes vaporariorumnymphs

in the laboratory

Treatment Nymph
Mortality£=SD (%) Infection+SD (%)

B. bassiana 90.2 + 6.6a 60.5 £ 13.5a
B. bassiana + Polyoxin B 59.4 £ 18.9b 10.4 £9.5b
B. bassiana + Mandipropamid 56.5 £ 10.9b 9.2 +11.6b
B. bassiana + Pyridaben 96.0 +£2.7a 70.4 £9.3a
B. bassiana + Dinotefuran 97.2 £ 5.6a 58.0 £21.4a
B. bassiana + Pyrethrum 96.5 + 3.0a 69.6 + 8.3a
B. bassiana + Sulfur 37.7 £ 13.3bc 1.8 +3.6b

Control 23.1 £15.9¢ 0.0 £0.0b

The experiment was conducted with 2~ 3 instar whiteflies on tomato plants in acrylcage (W40xD40xH50 cm). The cases were kept at
100% humidity for 3 days, and 20 nymphs per leaf were checked for mortality and infection at five days after treatment. Means followed by
the same letter within a column are not significantly different by Tukey's Studentized Range Test (p<0.05).

523131, SFeFAREA| 9] pyridaben} dinotefuran ~12] 37 212k
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Fig. 1. Insecticidal effect and infection of Beauveria bassianaand fungicide treatments on Trialeurodes vaporariorumon tomato plantsin
a greenhouse (A: 30th of Jun.~ 13th of Jul.in 2011, B: 15th of Sept. ~ 5th of Oct.in 2011).

*n : Total number of live and dead whitefly nymphs.
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