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Development of a Novel Microbial Insecticide:

Gottsu-A

Sumitomo Chemical Co., Ltd.
Agricultural Chemicals Research Laboratory
Takeshi MARUYAMA
Eiji NitTA
Shinya KiMura
Yoshiki TAKASHIMA
Kenji MATSUMURA

Environmental Health Science Laboratory

Yoshihito DEGUCHI

Gottsu-A is a new microbial insecticide containing spores of strain T1 of the entomopathogenic fungus Pae-
cilomyces tenuipes, which was developed by Sumitomo Chemical Co., Ltd. to control chemical resistant white-

flies on greenhouse vegetables.

We have succeeded in developing a fermentation process and a subsequent formulation process for P. tenuipes,
as well as developing a unique oil flowable formulation with high performance in the stable preservation of P,

tenuipes spores.

Gottsu-A has a low toxicity to natural enemy insects and excellent suitability for integrated pest management

(IPM) programs using other selective chemicals, physical control tools and beneficial insects.

In this report, the development of Gottsu-A is described focusing on biological information for P. tenuipes,

insecticidal performance on whiteflies, formulation design, production process and toxicological studies.
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BGEEE  Left) Larvae and adults of sweet potato whitefly,
Bemisia tabaci

Right) Typical tomato yellow leaf curl disease

symptoms
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11N Domestic registration of Paecilomyces tenuipes formulation, Gottsu-A

Target crops Target pests Dilution rate Method — Ap pl(ll?:uojllo ) T
etho olume (liters/10a iming
Vegetables Whiteflies fi 500 to 1000 Foliar spray 100 to 300 Atthe first sign

in greenhouse

of whiteflies

Application frequency is not limited to any given season.
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BGEEE  Left) Spore formation of P. tenuipes strain T1 (arrows indicate the spores, bar indicates the length of 10um)
Right) Colony formation of P. tenuipes on PDA medium
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BEEEN Insecticidal activity of Gottsu-A on adult,

larva and egg of B. tabaci by direct spray
at 25°C and 99%RH

114378 Insecticidal activity of P. tenuipes FL (Gottsu-A) and Verticillum lecanii WP on aphids

Corrected population density index* (DAT6 at 25°C and 90%RH)

Aphids
P. tenuipes FL (fx 500) V. lecanii WP (fx 1000)
Cotton aphid Aphis gossypii 15 113
Green peach aphid Mpyzus persicae 58 90
Potato aphid Macrosiphum euphorbiae 35 97

* Corrected population density index =((A x b)/(B x a)) x 100

A: number of living insects in the untreated sample before application
a : number of living insects in the untreated sample after application

26

B: number of living insects in the treated sample before application
b : number of living insects in the treated sample after application
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BGEEW  Sweet potato whitefly, B. tabaci larvae infected by P. tenuipes strain T1
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Days after first application 00000000000 ooooooooooono
Control efficacy of Gottsu-A on B. tabaci at dif- booodoooooooodoooooood
ferent application frequencies for tomatoes 1000000000 000000000000 Table 411

-1 Control efficacy of Gottsu-A on B. tabaci for tomatoes

Research Institute of Japan Plant Protection Association (Kochi) (2004)

Corrected population density index V)

Insecticide Dilution rate
DAT 27 DAT14 DAT21 DAT28
Gottsu-A fx 500 35.0 21.2 4.5 9.0
Gottsu-A fx 1000 63.6 22.9 15.7 31.5
B. bassiana FL fx 500 39.7 18.6 9.9 36.6
Untreated (5}3?55)) 3) (;8(1)) ((13(1)8) (ég%

1) Refer to Table 2 for the corrected population density index.

2) DAT : Days after treatment

3) Numbers in parentheses indicate number of eggs, larvae and pupae on 10 leaves
Applied three times every seven days (June 29, July 6 and 13, 2004)

118 Control efficacy of Gottsu-A on B. tabaci for melons

Research Institute of Japan Plant Protection Association (Kochi) (2004)

Corrected population density index P

Insecticide Dilution rate
DAT 27 DAT14 DAT21 DAT28
Gottsu-A fx 500 28.6 9.7 4.3 2.0
Gottsu-A fx 1000 32.8 22.7 8.7 5.1
V. lecanii WP fx 1000 44.3 40.6 21.5 11.8
Untreated (é(.)?()) 9 (17();)) (115(;.%) (é ?%)

1) Refer to Table 2 for the corrected population density index.

2) DAT : Days after treatment

3) Numbers in parentheses indicate number of eggs, larvae and pupae on leaf disk (15mm in diameter)
Applied three times every seven days (May 13, 20 and 27, 2004)

15 Control efficacy of Gottsu-A on Trialeurodes vaporariorum for strawberries

Nagano Nanshin Agricultural Experiment Station (2004)

Corrected population density index V)

Insecticide Dilution rate Adults Eggs + Larvae + Pupae
DAT?14 DAT21 DAT14 DAT21
Gottsu-A fx 500 12.6 17.2 9.7 8.6
Gottsu-A fx 1000 7.5 15.8 20.1 12.5
P. fumosoroseus WP fx 1000 55.3 44.5 19.9 32.7
Untreated 209 26) (194 @)

1) Refer to Table 2 for the corrected population density index.
2) DAT : Days after treatment

3) Numbers in parentheses indicate number of insects on leaf
Applied twice every seven days (May 24 and 31, 2004)
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FERMENTATION

|| Seed Stock of P. tenuipes ||
’ Pre-Culture (Liquid-lstate Fermentation) ‘
’ Main-Culture (Solid!state Fermentation) ‘
’ Drying fermenltation products ‘

¥

|| Spores with culture medium ||

FORMULATION |

’ Harvest Spores ‘

’ Charging and Mixing with other ingredients ‘

’ Bottling with desiccant ‘

!

|| Oil flowable product “Gottsu-A” ||

BN Fermentation and formulation process for
Gottsu-A
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1115 Toxicological information for Gottsu-A on animals
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Study Administration route Animal Period LDso or NOEC (cfu/animal) *
Acute toxicity Oral Rat (¢ ¢) 21 days >1x108
Dermal Rabbit (¢ ¢) 14 days > 2.1 %1010
Intratracheal Rat (¢ 2) 21 days >1x108
Intravenous Rat (¢ ¢) 21 days >1x107
Eye irritation Eye Rabbit () 7 days Minimally irritating
Skin irritation Dermal Rabbit (¢ ¢ ) 14 days Mild irritant
Skin sensitisation Intradermal injection Guinea pig (¢) — Positive
* cfu : colony forming unit
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111474 Toxicological information for Gottsu-A on beneficial insects (natural enemies)

Insects (stage) Application Evaluation Item® Result
Method ¥ Sample 2
PARASITIC WASPS
Encarsia formosa (adult ¢ , pupa) BS/BC/D S/F M/Pa/E/B Not effective
Aphidius colemani (adult¢ , pupa) BS F M/Pa/E/B Not effective
Neochrysocharis formosa (adult) BS F M/Pa/B Not effective
Eretmocerus evemicus (adulte , pupa) BS F M/Pa/E/B Not effective
PREDATORS
Orius strigicollis (adult ¢ , larva) BS/BC/D S/F M/R/E/B Not effective
Harmonia axyridis (adult, larva) BC S/F M/Pu/B Not effective
PREDATORY MITES
Phytoseiulus persimilis (adult) BS F M/FC/B Not effective
Amblyseius cucumeris (adult) BS F M/FC/B Not effective
Amblyseius californicus (adult) BS F M/FC/B Not effective
Amblyseius swirskii (adult) BS F M/FC/B Not effective

1) BS: body spray, BC : body contact, D : dipping
2) S: spore, F:formulation

3) M : mortality, Pu: pupation, E : emergence, R: reproductivity, Pa: parasitism, FC : food consumption, B: behavior
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BEEELN 1PM program utilizing Gottsu-A with other insecticide, beneficial insect and tools to control major pests in

greenhouse tomato
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