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Cauliflower Plants  
damaged by wind 

Pumpkin  
Plants  

damaged  
by wind 

Wind or blowing soil, or both, can have an adverse effect on growing crops. 
Damage can result from desiccation, abrasion, and twisting of plants by the 

wind. 

Severely Root-Lodged Corn due to Wind 



Crop tolerance can be defined as 
the maximum wind erosion that a 
growing crop can tolerate, from 

crop emergence to field 
stabilization, without an 

economic loss to crop stand, crop 
yield, or crop quality. 







 In both planning and inventory activities, NRCS     compares 
estimated erosion to soil loss tolerance (T).  

 T is expressed as the average annual soil erosion rate 
(tons/acre/year) that can occur in a field with little or no long-term 
degradation of the soil resource, thus permitting crop productivity 

to be sustained for an indefinite period  



Soil Erodibility 

▸ Surface Aggregation 
▹ Size Distribution 
▹ Dry stability 

▸ Crusted Surface 
▹ Cover fraction 
▹ Stability and thickness 
▹ Loose, erodible material 
on crust 

Crop Residues 



National Agronomy Manual (Subpart 502C Estimating 
Wind Erosion)  

How, why, and by whom wind erosion is estimated 
 

NRCS estimates erosion rates to: 
 

 help land users plan and apply conservation management 
systems 
 inventory natural resources 
 evaluate the effectiveness of conservation programs and 
conservation treatment applied to the land 

 
Wind Erosion Prediction System (WEPS) is the current 
technology used by NRCS to assess, plan, and implement 

wind erosion control systems on cropland and on other land 
(disturbed areas) where the inputs and data can be 

adequately defined. 





WEATHER STATION 









 
 

 The normal planning objective is to reduce soil 
loss by wind T (i.e., Tolerance) or lower.  

 
 

 The Wind Erosion Prediction System (WEPS) is a 
process-based, daily time-step model that simulates 
weather, field conditions, and erosion. It represents 
the latest in wind erosion prediction technology and 

is designed to provide wind erosion soil loss 
estimates from cultivated, agricultural fields. 

 



Vegetation may grow, be removed, or change in density or height throughout the year. The 
choice of tillage, planting, and harvesting equipment impacts soil loss. Whether natural or 

deliberate, these management changes affect raindrop impact and runoff conditions. 



CONSERVATION CROP ROTATION  (Practice Code  )  

This practice means growing various crops on the same piece of land in a 
planned sequence. This sequence may involve growing high residue producing crops 

such as corn or wheat in rotation with low residue producing crops such as vegetables or 
soybeans. The rotation may also involve growing forage crops in rotation with various field 

crops. Crop rotations help break insect, disease and weed cycles. 



COVER CROP (Practice Code 340) 

Growing a crop of grass, small grain or legumes primarily for seasonal protection 
and soil improvement. Cover and green manure crops are grown on cropland, orchards, 

vineyards, and certain recreation and wildlife areas where seasonal benefits of a cover crop 
are needed. This practice is used to control erosion, add fertility and organic 

material to the soil, improve soil tilth, and increase infiltration and aeration of the 
soil. In orchards, this practice is also used to increase populations of bees for pollination 

 



CROP RESIDUE  
MANAGEMENT 

▸ Soil aggregation 
▸ Surface wetness 
▸ Surface roughness 
▸ Residue status  
 (standing/flat) 



RESIDUE MANAGEMENT, RIDGE-TILL (Practice Code 346) 

This practice is managing crop residue on a year round basis and growing 
crops on ridges alternated with furrows protected by crop residue. Growing crops on  

pre-formed ridges covered with crop residue requires specialized equipment for 
both cultivation and planting. At crop lay-by, or last cultivation, a disk cultivator reforms 

the ridges for the next crop. After harvest, the crop residue is left on the soil surface until 
the following crop is planted. The ridge planter is equipped with a tool to clear a narrow path 

on the ridge top to accommodate planting the seed. 



Windbreaks and shelterbelts are single or multiple rows of trees or shrubs planted: Reduce 
wind erosion, Protect growing plants, Provide wildlife food and cover. 

WINDBREAK/SHELTERBELT ESTABLISHMENT  
(Practice Code 380) 



STRIPCROPPING (Practice Code 585) 

Stripcropping is growing crops in a systematic arrangement of strips across the field 
to reduce soil erosion by water and/or wind. The crops are arranged so that a strip of 

grass or close-growing crop is alternated with a clean tilled strip or a strip with less 
protective cover. Generally the strip widths are equal across the field. Where wind erosion 

is a concern, the strips are laid out as close to perpendicular as possible to the 
prevailing erosive wind direction   



HERBACEOUS WIND BARRIERS (Practice Code 603) 

Herbaceous wind barriers are narrow strips of grass or other non-woody species 
established at designed intervals across the field and perpendicular to the 

prevailing wind direction. Herbaceous wind barriers are multi-purpose and provide one 
or more of the following: 1. Reduce soil erosion from wind. 2. Protect growing crops 

from damage by wind and wind blown soil. 3. Manage snow to increase plant available 
moisture. 4. Provide food and cover for wildlife.  



CROSS WIND TRAP STRIPS (Practice Code 589c) 

Cross wind trap strips are strips of grass or other herbaceous cover established to trap 
wind-borne sediment and provide protection down wind from the strip (s). Trap strips 
require frequent and expensive maintenance. Generally, they are used to provide 

protection from the effects of wind erosion rather than prevent or reduce erosion.  



ALLEY CROPPING (Practice Code 311) 

Trees or shrubs are planted in sets of single or multiple rows with agronomic, 
horticultural crops or forages produced in the alleys between the sets of woody 

plants that produce additional products.  



 CROSS WIND RIDGES (Practice Code 588)  

Cross wind ridges are formed by tillage and/or planting operations aligned perpendicular to 
the prevailing wind direction. Ridging is an effective wind erosion control practice 
that combines the effects of soil clods with the effects of a ridged surface. The 
clods formed by the operation are non-erodible and the ridging effect relates to 
reducing wind velocity and turbulence near the soil surface. The practice is best 

adapted to soils with sufficient amounts of clay to provide stability to the clods and ridges. 
Unstable soils such as sands, loamy sands and certain organic soils are not well adapted to 
cross wind ridges. The ridges must be maintained through the major wind erosion 

season or until growing crops provide enough cover to protect the soil from wind 
   



MULCHING (Practice Code 484) 

Mulching is applying a protective cover of plant 
residue or other suitable material not produced on 
the site to the soil surface. This practice is used 

to help control erosion, protect crops, 
conserve moisture, prevent 

compaction/crusting, reduce runoff, and help 
control weeds. This practice is 

often used in production of specialty crops 
including grapes, fruit, and vegetables. 



Surface Roughening is roughening the soil surface by ridging or clod forming tillage. When 
sufficient amounts of clay are present in the soil and moisture conditions are favorable, 
clods and/or ridges can be very effective in controlling wind erosion. Surface 

roughening is generally used when wind erosion is a major hazard and insufficient amounts 
of crop residue are available to prevent the soil from blowing (referred to as Emergency 
Tillage). The practice is best adapted to soils with sufficient amounts of clay to provide 
stability to the clods and ridges. Unstable soils such as sands, loamy sands and certain 

organic soils are not well adapted to surface roughening.  

Surface Roughening (Practice Code 609) 











Emphasis on Soil Health: 
• Crop diversity 
• Minimal soil disturbance 
• Soil surface covered with crop 
residues and/or living plants at all 
times 
• Have a living root throughout the 
year as much as is possible 
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Introduction to Section 1 (1h – Soil Food Web)  

Resistant 
Substrates 

Agronomy Tech Note 76 (http://www.nm.nrcs.usda.gov/technical/handbooks/iwm/nmiwm.html)  
Ref. Soil Biology Primer  

& Teaming with Microbes 

Humans Animals 

Birds 

Compost, 
Manure 

Energy, Carbon & 
Nutrient  transformations, 

as depicted by the 
direction of the arrows. 

Emphasis on  
managing 

Your farm as an  
Ecosystem. 

Ancient 
Substrates 

(humus) 

Organic Material 
(crop residues, 

wastes, etc.) 

http://www.nm.nrcs.usda.gov/technical/handbooks/iwm/nmiwm.html�


DEMONSTRATING WATER-STABLE AGGREGATES  
IN TILLED AND NO-TILLED SOILS 





Dynamic Cropping System: Practices needed to complete the Agro Ecological Puzzle  

Many of the same flowering plants that 
support  pollinators also support 

beneficial predatory and parasitic insects. 

Soldier beetle 

Parasitoid wasp 

Ladybird  
beetle 

The Xerces Society 

IPM, Weed 
Mgt., other. 

Ref. Building Soils for Better Crops 

Biodiversity with minimal soil disturbance drives soil health. Therefore, growing diverse crops will 
develop a diversity of organisms in the soil. This will result in restoring soil health and crop productivity. 





Compost 
Carbon Dioxide 

(CO2) is a 
byproduct 

of respiration. 

Legume 
(nitrogen-fixing) 

PLANT SYMBIOSIS  

Soil Health: Agroecosystem Approach to Build Healthy, Sustainable & Productive Soils 

 To achieve sustainability, it is important to 
use management practices that increase soil 
organic matter, reduce soil disturbance, and 

maintain a diverse plant community.  

Ref.: Soil Organic Matter in Sustainable Agriculture 

Harvest  
the Sun’s energy 

through living 
plants (cash 

crops & cover 
crops) 

Slake Test 

Water-Stable  
Soil Aggregates 

Top Soil  
(The Farmer’s Capital)  

(including the  
roots & mycorrhizae) 

Crop Residues 

Agronomy Tech Note 76 (http://www.nm.nrcs.usda.gov/technical/handbooks/iwm/nmiwm.html)  

Carbon  
Pools: 

• Active 
• Slow 
• Passive 

The soil food web is 
involved in nutrient cycling 

and the formation of  
water-stable soil aggregates.  

Manure 

Rhizosphere 
(roots with mycorrhizal fungi)  

Soil 
Humus  

Soil Health 

(predator-prey 
relationships) 

Soil Biota  

Oxygen (O2)  
is needed by  

Roots & Soil Biota 
for respiration. 
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Compost 
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NRCS NM Soil Health/Soil Quality Trainings 
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