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INSECT RESPONSE PROGRAMMES BY YEAR

Data: http://b3.net.nz/gerda/index.php
Data: http://b3.net.nz/gerda
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105 Countries have conducted >1 arthropod 

eradications, so far – but what is the response?
Country Number of incursions

United States 334

Australia 219

New Zealand 80

United Kingdom 33

Netherlands 24

Italy 22

Chile 20

France 19

Japan 19

Canada 17

Mexico 14

Argentina 12

French Polynesia 12

Spain 11

Switzerland 10

Ireland 9

South Africa 9

Virgin Islands, U.S. 8

Austria 8

Finland 8

Norway 7

China 7

Slovenia 7

Brazil 6

Germany 6

Cook Islands 5

Nauru 5

Sweden 5

US outlying islands 5

Portugal 5

Hungary 4

Honduras 4

Guatemala 4

Ecuador 4

Zimbabwe 4

Denmark 4

Czech Republic 4

Israel 4

Puerto Rico 4

Tanzania, United Republic of 3

Croatia 3

Latvia 3

Jamaica 3

Guam 3

Uruguay 3

Nicaragua 3

Costa Rica 3

Belize 3

Cyprus 3

El Salvador 2

Papua New Guinea 2

Bermuda 2

Panama 2

Morocco 2

Pakistan 2

Peru 2

Greece 2

Estonia 2

Egypt 2

Fiji 2

Virgin Islands, British 2

Paraguay 2

Botswana 2

Zambia 2

Poland 2

French Guiana 2

Taiwan, Province of China 2

Trinidad and Tobago 2

Jordan 2

Seychelles 2

Netherlands Antilles 2

Guyana 2

Sudan 1

Uganda 1

Antigua and Barbuda 1

Venezuela 1

Viet Nam 1

Samoa 1

Tunisia 1

Tokelau 1

Suriname 1

Sao Tome and Principe 1

Thailand 1

Singapore 1

Saint Lucia 1

Ethiopia 1

Algeria 1

Burkina Faso 1

Belgium 1
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PesticidesPesticides
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We can fight back but ...

can we avoid pesticides ?
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Increase in biodiversity of unwanted targets
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Outcomes from arthropod eradication programs

81% success 

on average

(=B Grade?)
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Technology                                                                       vs  acceptance for use ?
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eradicated in 
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Percentage success by insect family (n >10)

n = sample size 

in GERDA
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Released sterile female moths lay sterile eggs, 

providing food for egg parasitoids and 

yielding a numerical response

Additive or synergistic ?

What are the requirements for synergistic combinations ?

The key may be two inversely density dependent tactics

X

X
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Active = lures

Passive = public reporting, untargeted (light trap with LBAM in California)

Search = host/site and industry searching (vested interest)

Significant effect of detection method on the success/failure to eradicate (P<0.001, N=125)

22.7 times more likely to succeed with active instead of search 

Method of detection makes a big difference

https://www.auckland.ac.nz/en.html
https://www.auckland.ac.nz/en.html
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Effect of lures is huge, it’s a good investment
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Fruit fly eradication program duration
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Integrated Pest Eradication of FF
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Fruit fly eradication costs in USD
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Cost vs area – get it early
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Understanding 

dispersal is critical

“Boutique SIT” ?

Painted apple moth in NZ used only ~5000 males per week
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LBAM spread was seasonal Berkeley
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SPLAT LBAM
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New Zealand –

unmanned aerial 

vehicle for 

release of Sterile 

Insects imported

from Canada

2015-16  vs  2013-14

• 87% lower with SIT, so far

• Area now doubled to >400 ha

100 ha orchard at 1 flight

• Efficient high quality 

delivery

• Controlled release

• 20,000 moths

• 10 minute flight

Data: Jim Walker

Can we get local eradication of  

Codling Moth with mating 

disruption plus sterile insects ?
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Does Globalisation mean less 

Integrated Pest Management ?

Dasineura mali

Cydia pomonella

Halyomorpha halys

Codling moth

Almost 

everywhere

Apple leafcurling midge

Patchy

Brown marmorated stink bug

Limited, spreading fast

Data: CABI
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Some trends

More programs all the time, “J” shaped but where is the tipping point ??

Usual suspects like FF showing range expansion, pest accumulation

New organisms emerging as invasive, adding complexity to systems

Options for future organic production lessening, more pesticides used

More incursions, raising awareness (SWD, BMSB in EU), too late ?

More controversy and desire for public transparency (“Nosebo Effect”)

Less Classical Biological Control ? Fear of non-target effects has risen

More theory (models) underpinning field attempts
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Future outlook – very challenging !

Globalisation  - Biogeography at Warp Speed

More invasive species incursions and haywire impacts with globalisation

New taxa but few good surveillance and eradication tools for most

Need for socially acceptable tools and optimal use patterns

More desperation - “hope” technologies 

(MMD, Bug SIT, RNAi, Gene drive ?)

We’ve done it to ourselves, can we fix it in time?
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