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My background 

• Young eco-minded person, a member of all the 

usual green activist groups 

• Genetics, genomics, genetic engineering of trees 

• http://www.cof.orst.edu/coops/tbgrc/Staff/strauss/index

.htm  

• Director, Outreach in Biotechnology at OSU, 

2005-20013 

• http://oregonstate.edu/orb 

http://www.cof.orst.edu/coops/tbgrc/Staff/strauss/index.htm
http://www.cof.orst.edu/coops/tbgrc/Staff/strauss/index.htm
http://oregonstate.edu/orb/




Poplars (cottonwood,  

aspen) a focus of my work 



Public outreach on ag biotech 



Engaged in broader debate about 

GMOs 



Genetics and GMO methods can 

make a big difference 



Maize Rice 

Tomato 

Crop domestication the basis of 

agriculture, enabled civilization 

Lettuce 

Broccoli 



Hybridization enabled 

poplars to become crops in 

the northwest 



GMO method (genetic engineering) 

defined 

Traditional 
plant breeding 

x 

Variety  
A 

Variety B 

Genetic 
engineering 

x 

Asexual 
modification 
or insertion 

from any gene 
source 



Some GMO tree examples 



Virus-resistant papaya literally saved 

the industry in Hawaii 

Courtesy of Denis Gonsalves, 
formerly of Cornell University 

No “pesticides” 
produced 

 

Natural 
mechanism 
induced 

 

“Immunization” 
via by 
implanting a 
viral gene in the 
papaya genome 
= RNAi (RNA 
interference) 

GMO, virus-
resistant trees 



The orange industry is threatened by 

“citrus greening” 



Defensin-like proteins from 

spinach promising 

 

Courtesy of Eric Mirkov, Texas A & M 



American Chestnut devastated by an 

introduced disease -- a GMO solution 

appears to stop it 

March 2014 issue 
Scientific American 

Courtesy of Bill Powell, SUNY Syracuse, USA 



The many year delay in onset of flowering 

slows breeding in trees – GMO methods 

overcome it 

 Apple 
Plum 

Orange 

Poplar 

16 



Growth benefits 

despite low insect 

pressure during 

large field trial of 

resistant 

genotypes 

 

 

 

 
 

Wild 
type 

GM 



Freeze-tolerant Eucalyptus  
Proposed for commercial deregulation in USA 

Results from first winter in  

South Carolina 

 Results from second winter 

in Alabama 

Field results indicate freezing tolerance to ~16°F (- 8° to - 9°C) 

Control 

Lead Lines + Control 

Lead Line 

Provided by Arborgen  



Trees with modified wood can produce 

more biofuels or pulp with less input of 

energy and chemicals  



Poplar as chemical feedstocks 

and biofuel sources 



Genetic containment feasible if 

desired or required – male and female 

control 

LFY 

AG/LFY 

Control LFY 

3-12-14 

Klocko et al. 2014, American Soc. For 

Plant Biology, Portland, Oregon 



So lots of promising technology, 

 

 BUT… 



The Economist, 2005 



Political pressure, negative social 

media, and lawsuits from anti-GMO 

groups 

“Center for Food Safety” in USA – 

November 2013 report 



Major environmental groups 

promoting wild forests dislike GE 

trees  

“The possibility that the new genes spliced into GE trees will interfere with natural 

forests isn't a hypothetical risk but a certainty. …genetic engineering may do as much 

damage to forests and wildlife habitat as chain saws and sprawl.” (11/10/13) 



Forest Stewardship 
Council 

 
“…genetically modified 
trees are prohibited…” 

“Green” certification of forests create 

severe barriers to progress – even 

research 



• Society faces enormous challenges due to 

population demands and climate change 

• The enormous uptake and impact of GMOs, and 

many research demonstrations—for trees as 

well as other crops—shows their value 

• There are legitimate concerns about their 

management and secondary impacts – none 

about the method 

• A complete ban on the GMO method for trees or 

crops has no scientific support, and seems at 

odds with the precautionary principle 

  

Lessons 
GMO tools are too valuable to discard 



• Genetic innovation by conventional means 

has revolutionized agriculture 

• Enabled poplar as wood/biofuels crop in the 

Northwest and DNA based methods accelerating 

further now 

• GMO methods can clearly enable another 

wave of innovation for crops and biofuels 

• Urgent need and technical capacity to do it, 

but society is the problem 

• Romantic, simplistic, and dogmatic environmental 

thinking and organizations the most culpable?   

Lessons 
Genetics matters in a big way 


