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Agricultural Biotechnology – Bt

Crops
• Reduced application of synthetic insecticides 

(positive spillover effects)

• Decreased yield losses (but farmer differences 

may inflate differences)

• Higher insect biodiversity than farms treated 

with synthetic insecticides

• Emergence of resistance in target insects 

where resistance-management strategies not 

followed: high dose/refuge strategy (NASEM, 

2016)

(National Academies of Science, Engineering and Medicine, 2016)



Agricultural Biotechnology –

Herbicide Resistant Crops

• Small yield increases (but no evidence of 

change in rate of increase in U.S.)

• Decreased herbicide application initially, but not 

sustained (but comparisons are faulty because 

hazards vary)

• No evidence of lower plant diversity in U.S. 

fields

• Weeds develop resistance with heavy reliance 

on glyphosate (NASEM, 2016)



“Overall, the committee found no 

conclusive evidence of cause-and-effect 

relationships between GE crops and 

environmental problems. However, the complex 

nature of assessing long-term environmental changes often 

made it difficult to reach definitive conclusions. That is 

illustrated by the case of the decline in overwintering monarch 

butterfly populations. Studies and analyses of

monarch dynamics reported as of March 2016

have not shown that suppression of milkweed by

glyphosate is the cause of monarch decline.

However, there is as yet no consensus among

researchers that increased glyphosate use is

not at all associated with decreased monarch

populations” (NASEM, 2016: 15)



Biotechnology FOR 

Conservation -

GMO 2.0?
International Union for the 

Conservation of Nature

Synthetic 
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Source: American Chestnut Foundation

Source: www.masschestnut.org

Source: National Geographic
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GE American Chestnut -

Promises
• Restoration of functionally extinct species

• Mast crop (chestnuts) to support wildlife

• No negative impacts on tadpoles, 

beneficial fungi, or bumblebees (e.g., 

D’Amico, et al. 2015)

• Deployment strategy to protect genetic 

diversity of American chestnut trees

• No patents sought by inventors -

partnership with American Chestnut 

Foundation (NGO)



GE American Chestnut -

Questions
• Regulation – First GMO designed to 

spread and persist in environment? Field 

trials?

• Backcross breeding and cisgenic options?

• Incomplete solution – phytopthera (root 

rot), climate change?

• Sovereignty – indigenous territories and 

Canadian border?

• “Trojan Horse” – Paving the way for 

transgenic trees for plantation forestry?



Biotechnology & Biodiversity

• Biodiversity impacts are complex, difficult to measure 
and predict, and not uniform (despite strong claims by 
proponents and opponents).

• Not simply a matter of ”getting the science right” 
(politics, ethics, public preferences).

• Value of diverse forms and sources of expertise.
• Need for community, stakeholder, and public 

engagement (NASEM, 2016b).
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