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A look at the NRCS Energy 
Estimator



On-Farm Energy

• Photosynthetic

• Direct

• Embodied



Big ticket on-farm energy users:

• Tillage
• Transportation
• Irrigation
• Inorganic fertilizers
• Petroleum based pesticides
• Plastics
• Grain drying



Management for energy 
efficiency:

• Optimize photosynthetic energy
• Minimize direct energy use
• Minimize losses of 

– Soil 
– Water
– Farm chemicals



Fossil fuel energy can be 
conserved on-farm by…

• Reducing tillage operations
• Reducing trips to field
• Reducing fertilizer/pesticide/plastic inputs
• Conservative grain drying
• Irrigation use efficiency
• Recycling
• Substituting renewable energy

NOTE: Many of these practices also conserve soil,
water and air.



Saving energy and soil

• Reduce trips to the field 
• Reduce trips across the field
• Reduce tillage depth
• Reduce tillage intensity
• Size tractors to equipment



Saving energy and water Q2

• Reduce runoff
• Reduce chemical inputs
• Improve irrigation efficiency

– Improve irrigation efficiency
– Reduce crop water requirement
– Reduce pump pressure
– Increase pump efficiency
– Variable frequency drives



Saving energy and reducing crop 
fertilizer requirements

• Crop rotations 
• Cover crops
• Residue management
• Manure management



Crop water needs depend on…

• Climate
• Soil
• Crop growth stage
• Crop type



Crop Water Use
 

Seasonal Crop Water Needs 
 
Crop Seasonal Water Use (mm per 

growing period) 
Alfalfa 800-1600 
Barley/oats/wheat 450-650 
Cotton 700-1300 
Maize 500-800 
Potato 500-700 
Rice 450-700 
Sorghum 450-650 
Soybean 450-700 
Sunflower 600-1000 
 From FAO Irrigation Training Manual 1986



What are the energy trade-offs?



Example 1: No-till

• Less tillage
• Initially more fertilizers and pesticides



Example 2: Legume cover crops

• Less nitrogen fertilizer
• Additional planting
• Additional mowing?



Example 3: Manure application

• Less fertilizer
• More passes over the field
• More weight to carry to the field



Energy 
Estimator

(a work in progress)
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