
Development of operational guidelines to 
minimize effects of GM maize on non-target 

organisms 

Simone Martins Mendes 
José Magid Waquil 

Daniela Chaves Resende 
Embrapa Milho e Sorgo  

Sete Lagoas, MG 



0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

00.01 01.02 02.03 03.04 04.05 05.06 06.07 07.08 08.09 09.10 10.11 

Soja 

Algodão 

Milho verão 

Milho safrinha 

Year 

Evolution on GM Crops (%) in Brazil 
Maize in 2011/12 => 78% 

Adaptado de Menezes et al (2011) 

Evolução das Culturas GM no Brasil 



Evolution of Bt Hybrid in Brazil 

Fonte: Adaptado de CRUZ, SILVA & PEREBtIRA FILHO, 2011 



30/05/12 

Project Structure 

Non-target organisms  

Insect Resistance 
Manegement  (IRM) 

(Focus) 



What are the target and non-target   
insect species on maize in Brazil? 



Diatrea sacharallis 

Sugarcane stem borer 

Helicoverpa Zea 
Corn earworm (CEW) 

Spodoptera frugiperda 

Fall armyworm (FAW) 

Bt Target species 



1. Worms 

4.Aphids 

6.Trips 

3.Leafhoppers 

7. Mites 

Bt Non-Target Pest 

2.Stink bugs 

5.Soil pests 



Trips 

Parasitoids 

Tritrophic Interactions 

4.Soil pests 
Mites 

Leafhoppers 

Aphids 

Predators 

pollen 

Stink bugs 

Worms 



Laboratory 

tests 

Dutton et al 2003 & Romeis, et al 2006 

Controlled 

conditions 
Field 

stop stop stop 

 High dose on 

artificial diet or 

on GM Plant 

No effect No effect No effect 



Non-target organisms on Maize 

Subprojecto 1: Baseline database for 
tracking/monitoring potential 

effects on non-targets organisms  

 



Doru luteipes 

Studies with earwigs (predator) 
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Figura - Período de duração de Doru luteipes sobre com larvas de Spodoptera 

frugiperda alimentadas com folhas de milho-Bt e não-Bt 
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Orius insidiosus 

Studies with Minute Pirate Bug 
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Figura  – Média do percentual ( IC, p=0,95) de sobrevivência  48 horas após a eclosão e do 4º e 

5º ínstares de ninfas de Orius insidiosus (Say), quando alimentadas com LCM mantidas em milho-

Bt e não-Bt. Sete Lagoas-MG, maio de  2009. 
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Período de desenvolvimento 
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Figura  – Média do período ( IC, p=0,95) de desenvolvimento do quarto e quinto 

ínstares de Orius insidiosus (Say), quando alimentadas com LCM mantidas em 

milho-Bt e não-Bt. Sete Lagoas-MG, maio de  2009. 

Development Period (days) 
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Frequency (%  IC, p=0,95) of Orius insidiosus on 
Bt and  no Bt maize : olfatometer test, 24 h after release. 



LCM -  7 days after 

hatching 

Bt Maize 

Cry 1 A(b) 

Non-Bt Maize 



Database on non-target: 1,471 records 
 ex. Records Organized by Methodology 
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Records by Event 
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Records: impact by parameter 
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Methodology and Variables 

0 

20 

40 

60 

80 

100 

Community 
Brazil 

Community 
Ohters 

Population 
Brazil 

Population 
Ohters 

Behavior Brazil 

Behavior 
Ohters 

Biology Brazil 

Biology Ohters 

Field 

Controled 

Bioassay 

Controlled 



Records Organized by Guild (1471) 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

Brazil Other Brazil Other Brazil Other Brazil Other Brazil Other 

Decomposer Ominivorous Parasitoid Hebivorous Predator 

No impact 

Negative impact 



Insect Resistance 
Manegement  (IRM) 

Subproject 2: Survey of GM maize 
management strategies adopted by 

farmers for insect resistance 
management (IRM) 

Total  207 (58,5% -farmers) 



Survey of GM maize management strategies 
adopted by farmers: Ex. Use of Bt Maize/Field size 



Ex. Why do you use refugee area? 

a–coexistence rules;  

b–maintenance of pest specie; 

c–to delay pest resistance;  

d–to keep Bt maize benefit  

e –to compare Bt efficacy   

f – I don’t know 



Ex. How did you use the refugee area? 

a – As recommended;  

b – smaller than recommended; 

c – Alternative host plant ;  

d – I didn’t  know the necessity;  

e – It was not necessary 

f – the farm area is too small  
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CONCLUSIONS 

• The non-target impacts can’t be minimized, but 
can be managed; 

• Many studies are still needed because in 
countries such as Brazil, with a  mega diversity, 
there are many questions to be answered; 

• Adjusts on the requisition risk analysis 
required ​​by CTNBio must be constantly reviewed, 
considering the dynamic of the biological cycles 
and the knowledge about them. 
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