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Important Concepts

• Grain Quality

Grain quality can only be maintained after 
harvest, it cannot be improved. Quality is 
affected by weather, combine adjustments affected by weather, combine adjustments 
during harvest, grain handling, drying and 
cooling process

• High quality grain

– Few fines and foreign materials

– Little physical damage and stress cracks

– Absence of mold and insect damage



Important Concepts

• Equilibrium Moisture Content (EMC): grain 
moisture content that is in equilibrium with 
surrounding air

• Equilibrium Relative Humidity (ERH): air relative • Equilibrium Relative Humidity (ERH): air relative 
humidity that is in equilibrium with stored grain

Since grain is hygroscopic it will exchange moisture 
with the surrounding air until a state of 
equilibrium is reached.









Moisture Content in Grains

• Usually expressed in % of total weight

• Grain is dry matter (DM) + water

• Moisture content (wet basis) is

W ×100

• Moisture content (dry basis) is
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• Dry basis and wet basis relationship
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Moisture test

• Oven method is the standard (217° for 72 h)

• Moisture meters will not measure moisture 

directly

• Dielectric properties of the grain are used to • Dielectric properties of the grain are used to 

estimate moisture content

• Tester are subjected to several factors that can 

influence results such as: grain temperature, 

grain type,  etc



Moisture test

• Usually the higher the moisture content in the 

grain, the less reliable the meters are

• Producers are recommended to calibrate their • Producers are recommended to calibrate their 

testers with a local elevator or laboratory



Grain Quantity

• Bushel is a volume measurement. One bushel 

is equal to 1.25 ft³

• The weight of one bushel is dependent on the 

moisture contentmoisture content

• One bushel of corn weighs 56 lbs @ 15.5% 

• Soybeans: 60 lbs @ 13%

• Wheat: 60 lbs @ 13.5%





Quick exercise

• Farmer harvested an average of 10,000 lb of corn 
per acre @ 25% moisture. He wants to know the 
yield (bu/ac)

If 1 bu of corn weighs 56 lbs then yield is If 1 bu of corn weighs 56 lbs then yield is 

10,000 lb ÷ 56 lb/bu = 178.5 bu/ac, right?

1 bu of corn @ 25% moisture weighs 63.09 lbs. The 
yield is 10,000 lb ÷ 63.09 lb/bu = 158.5 bu/ac



Quick Exercise Contd.

• How much shrinkage will be when drying 

10,000 lbs @ 25% to 15.5%?
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Drying Systems

• Objective of drying: to remove moisture from the grain

• Low Temperature Drying 
– natural air + up to 10 degrees

– Limited use in sub-tropical weather– Limited use in sub-tropical weather

• High Temperature Drying
– Bin dryer

– Self-contained dryer

– Dryeration (more energy efficient)

– Quality problems







Dryeration

Dump hot, temper without airflow 4-6 hrs, cool, move to storage

Increases dryer capacity 50%-75%, 

Reduces energy by about 25%





Grain Aeration

• The objective of aeration is to cool the grain to 
safe temperature levels that inhibits insect 
activities

• Minimum air flow of 0.25 cfm/bu

Cooling cycle should be 30-60 hrs (5 to 7 hrs. at a • Cooling cycle should be 30-60 hrs (5 to 7 hrs. at a 
time)

• Preference to suction (down-flow) systems

– Insects get to the grain from the top

– Cooling the top part of the grain shuts-off insect 
activity



Causes of grain storage problems

• Grain is too warm

• Grain is too wet

– Moisture migration; leaks

• Too much foreign materials and fines• Too much foreign materials and fines

– Less resistant to mold and insects than whole 

grain

– Fines concentrate in the spout line and are more 

difficult to dry or cool 



Causes of grain storage problems

• Uneven temperatures in grain bin

– Moisture migration

• Bin not cleaned before harvest

– Lead to insect damage– Lead to insect damage

• Grain not monitored frequently enough 
during storage

– Check for hot spots

– Water leaks

– Check grain at least once a week



Aeration Airflow Rate Selection

Cooling Time
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Tips for checking grain condition

• Smell the exhaust air to detect musty odor

• Check grain surface for wet areas, crust

• Check grain temperature and moisture

• Inspect inside and outside of the bin• Inspect inside and outside of the bin





Corn Flowability



Grain Hazards

Bridging transfers load to the bin wall

CAUGHT IN THE GRAIN!

AE-1102



Moldy Grain Health Hazard

At least a N-95 rating


