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The Wyoming First Grains Project

• Research and economic development effort of the 
University of Wyoming

• Field trials on five farms and three research stations 
across the state 

• Working with maltsters, brewers, and commercial 
and home bakers to develop markets







Ötzie the Ice Man
3300 B.C.



The Early Wheats
• Nutritional benefits

• Easier to digest than 
modern wheat

• Not gluten free

• Dough quality (gluten) 
considered inferior 

• Better flavor (mild, nutty)

• Not free threshing

• Thrive in low input systems



Seed

Hulled

2 seeds /hull
• Spelt
• Emmer

1 seed /hull
• Einkorn 



Einkorn
• One of the first cereals domesticated and grown for food in 

Tigris-Euphrates region (4,000-10,000 BCE)

• Diploid (2 chromosomes)

• Most challenging to grow and bake with

• Replaced by barley and emmer near end of bronze age



Emmer
• Tetraploid (4 chromosomes)

• Ability to thrive in a wider range of conditions

• Easier to bake with than einkorn



Spelt
• Hexaploid (6 chromosomes) 

like modern wheat

• Benefited from crop 
breeding and cultivar 
selection

• Used for forage and food

• Peak production of emmer 
and spelt in US at 600,000 
acres in early 1900s

• Most commonly available, 
and easiest to bake with



Nutrition

•Impairs absorption of Fe, 
Zn, Ca
•Reduced by soaking, 
sprouting, fermentation
•Non-ruminants lack the 
enzyme phytase

Monounsaturated 
Omega-9 fatty acid

Saturated fatty acid





khorasan





Dinu et al., 2018



Agronomic Research

• Seed

• Water needs

• Fertility needs 

• Harvest

• Post harvest



Seed

Hulled

2 seeds /hull
• Spelt
• Emmer

1 seed /hull
• Einkorn 



10,604 
seeds/lb

11,407 
seeds/lb

8,204
seeds/lb

17,356
seeds/lb



1.06 M
seeds/a

1.14 M 
seeds/a

0.82 M
seeds/a

1.73 M
seeds/a



Water Use Efficiency
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•UW SAREC 
in Lingle
•Dryland
•Planted at 
60 lbs/acre



Shallow

Deep

Spelt and 
Einkorn 
used more 
water at 8”
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Shallow

Deep

Emmer and 
Wheat used 
more water 
at 12”
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Shallow

Deep

Spelt 
generally 
used more 
water
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Fertility Trials
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N does not affect yield
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Harvest



Hot Spring County, Irrigated Einkorn and Emmer
• Could not cut Einkorn standing (swathed then threshed)
• Einkorn had very tall, strong straw – cows love it



Post harvest
• Dehulling

• Hull waste

Spelt Emmer Einkorn



Now What?


