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Residual	
  Yields	
  	
  

US Wheat Production 
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Canada	
  Wheat	
  Produc,on	
  

Wheat Production Canada
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Wheat	
  Produc,on	
  Mexico	
  

Wheat Production Mexico
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•  Mexico	
  –	
  59.30	
  kg	
  ha-­‐1	
  yr-­‐1	
  
•  Canada	
  –	
  27.87	
  kg	
  ha-­‐1	
  yr-­‐1	
  
•  United	
  States	
  –	
  28.03	
  kg	
  ha-­‐1	
  yr-­‐1	
  
	
  

Wheat	
  Yield	
  Increases	
  



•  Temperature	
  
– Heat	
  
– Frost	
  

•  Precipita,on	
  
– Spring	
  vs	
  Fall	
  

Climate	
  Impacts	
  



Oklahoma	
  

Wheat Production Oklahoma
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Kansas	
  

Wheat Production Kansas 
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South	
  Dakota	
  

Wheat Production South Dakota

Year
1960 1970 1980 1990 2000 2010 2020

Yi
el

d 
(k

g 
ha

-1
)

0

500

1000

1500

2000

2500

3000

3500

4000

Wheat Production South Dakota

Year
1920 1940 1960 1980 2000 2020

A
re

a 
(h

a)

0

2e+5

4e+5

6e+5

8e+5

1e+6

1e+6

1e+6

2e+6

2e+6

2e+6

Planted Area (ha) 
Harvested Area (ha) 



North	
  Dakota	
  

Wheat Production North Dakota
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Washington	
  

Wheat Production Washington
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California	
  

Wheat Production California 
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•  Southern	
  por,on	
  of	
  the	
  wheat	
  belt	
  is	
  showing	
  
yield	
  declines	
  since	
  1990	
  	
  

•  Yield	
  increases	
  are	
  occurring	
  in	
  more	
  northern	
  	
  
la,tudes	
  of	
  the	
  wheat	
  belt	
  

•  Combina,on	
  of	
  factors	
  primarily	
  related	
  to	
  
temperature	
  	
  

Observa,ons	
  	
  



Temperature	
  Impacts	
  	
  

Prasad	
  and	
  Djanaguiraman,	
  2014	
  



Temperature	
  Impacts	
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  and	
  Djanaguiraman,	
  2014	
  



Kansas	
  Wheat	
  Yield	
  Analysis	
  

Tack	
  et	
  al.	
  2015	
  PNAS	
  



Changing	
  Climate	
  	
  

Temperature	
  Increase	
  

Yield	
  Decrease	
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•  Increasing	
  temperature	
  in	
  the	
  flowering	
  and	
  
grain-­‐filling	
  period	
  in	
  the	
  southern	
  wheat	
  belt	
  
will	
  con,nue	
  to	
  decrease	
  yields	
  

•  Temperature	
  extremes	
  (frost)	
  and	
  high	
  
temperatures	
  (pollina,on)	
  will	
  affect	
  yield	
  

•  Temperature	
  increases	
  bring	
  northern	
  wheat	
  
belt	
  into	
  more	
  favorable	
  regime	
  

•  Soil	
  water	
  more	
  of	
  a	
  factor	
  in	
  western	
  wheat	
  
produc,on	
  areas	
  (CA,	
  OR,	
  WA)	
  

Implica,ons	
  	
  



Pacific	
  Northwest	
  
Farmers	
  Coopera,ve	
  

Monsanto	
  

Thank	
  you!	
  


