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Crop	domestication	to	gene	editing	–	How	genetics	
is	shaping	our	farming	

	

Please	Turn	Off	Your	Cell	Phones!!	



http://dailycaller.com/2013/11/27/world-agricultural-output-continues-to-rise-despite-dire-predictions-of-decline/	

http://www.grida.no/graphicslib/detail/grain-production-in-selected-countries_daee	



https://www.nasa.gov/press/goddard/2014/march/satellite-shows-high-productivity-from-us-corn-belt/
#.VhBXHBNVhBc	



Percent	of	Land	under	farming	in	1700	vs.	now!	



Drought	--	the	third	most	severe	on	record	–	
	is	responsible	for	the	greatest	water	loss	
	ever	seen	in	California	agriculture	



©		2013	American	Society	of	Plant	Biologists	

Image credits: P. Cos, Cacaphony, USDA, CIMMYT 





©		2013	American	Society	of	Plant	Biologists	

The	food	we	eat	comes	from	plants	already	
extensively	modified	from	their	original	
form.	Even	heritage	varieties	are	
extensively	genetically	modified.	

Credit: Nicolle Rager Fuller, National Science Foundation 

Eat	only	'natural'	food	just	as	God	intended	,	not	
modified	by	man?		
Then,	one	on	the	left	is	for	you!	.	---->	





Mutation	Breeding	–	Irradiation		

Then	and	Now	



Source	ISAAA.org;	:	http://www.ifpri.org/sites/default/files/publications/pbs_afdb_report.pdf	

Advent	of	GM	Crops	



GMO	or	Non-GMO?	

Bt	

Convencional	



Bt	Cotton	-	India	
Yields	have	gone	up	
Pesticide	Use	is	Down	





Colorado	potato	beetle	

Late	Blight	Disease	(Irish	Famine	Disease!)	







International	Rice	Research	Institute,	Philippines	



Source: www.arborgen.us 



http://www.syracuse.com/	





Bt Eggplant in Bangladesh 

http://www.isaaa.org/resources/publications/pocketk/48/default.asp	

“Bt	brinjal	has	been	very	effective	against	the	key	pest	
	–	the	fruit	and	shoot	borer,”		
Mohammad	Rafiqul	Islam	Mondal,		Director-General,	BARI.	





Univ	of	Florida;	John	Innes	Centre	-	UK	
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SOURCE:  Meli, V.S., Ghosh, S., Prabha, T.N., Chakraborty, N., Chakraborty, S., and Datta, A. 2010. Enhancement of fruit shelf life by suppressing N-glycan 
processing enzymes. Proceedings of the National Academy of Sciences USA, doi/10.1073/pnas.0909329107.

Engineered tomatoes have ~30 day 
extension of shelf life



JR	Simplot	&	
Okanagan	Specialty	Fruits		
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Tobacco	plants	grown	in	greenhouses	at	Kentucky	BioProcessing	in	Owensboro	were	
"infected"	with	a	protein,	which	the	plants	then	reproduced,	that	is	turned	into	a	
serum	to	fight	the	Ebola	virus	
		





http://www.sciencedaily.com/releases/2015/11/151130084628.htm	

Making	plants	shorter	

•  No	Foreign	genes	
•  Minimal	genome	disruption	
•  High	frequency	
•  Circumvent	or	minimize	regulation?	
•  Greater	public	acceptance?	





•  As Safe as Conventional Food 
•  Subject to Sound Regulation - FDA, EPA, USDA 
•  Every Product Tested on Case-by-Case  
•  Over 4 Billion Acres Grown Since 1996 
•  More than 30,000 Food Products Contain GM 
•  Not One Single Instance of Hazard 
•  Dozens of Scientific Societies Have Endorsed it 
•  >5,000 Scientists plus 24 Nobel Laureates 
•  EU Scientific Commission - ‘Safer than 

Conventional Food’ 
•  2000+ scientific peer-reviewed papers confirm 

safety 
•  Recent review – 30 years, 100 billion livestock. 

Trillion meals - safe 

 



http://www.annualreviews.org/doi/abs/10.1146/annurev-arplant-050213-040039	…		



Global	Gate	Keepers	



•	Increased	regulatory	process	stifles	
innovation.	Today’s	approval	takes	2	more	
years	than	2002.	
	
•	Discovery,	development	and	authorization	
of	a	new	biotech	crop	trait	is	$136	million.	
	
•	Regulatory	costs	and	the	lengthy	approval	
process	are	barriers	to	entry	for	small	biotech	
firms	with	new	ideas	for	innovation.	
	

http://www.geneticliteracyproject.org/2014/12/economic-consequences-of-regulations-of-gm-crops/	



http://news.discovery.com/animals/sea-slug-uses-gene-from-algae-to-live-like-a-plant-150204.htm	

Sea	slug	has	chloroplast	genes	and	
makes	its	own	food	





Destruction	of	GMO	test	sites;	food	aid	









Thank you! 
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