
Soil erosion is a gradual process that occurs when the 

impact of water or wind detaches and removes soil 

particles, causing the soil to deteriorate.  Soil erosion by water, 

and the impact of sediment-attached nutrients (i.e., phosphorus) 

on lakes and streams, creates problems for both agricultural land 

and water quality.

Preventing the topsoil from eroding must be an integral 

part of any soil management system if water quality is to be 

improved.  Several conservation management practices can be 

used to reduce or control soil water erosion, but the factors that 

accelerate or control soil water erosion need to be understood.

Conservation Quiz

  1. What's the difference between 

ephemeral and gully erosion?

  2. How does soil erosion by 

water contribute to poor water 

quality?

  3. How can surface water  

quality be improved?

  (Answers located on page 3.)
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Types of soil erosion
(As defined by Glossary of Soil Science Terms, 1996, Soil Science Society of America)
1. Sheet erosion—The removal of a relatively uniform thin layer of soil from the land 
surface by rainfall and largely unchanneled surface runoff.
2. Rill erosion—An erosion process on sloping fields in which numerous and randomly 
occurring small channels of only several inches in depth with steep sides are formed 
by running water.
3. Ephemeral erosion—Small channels eroded by concentrated flow that can be easily 
filled by normal tillage, only to re-form again in the same location by additional runoff 
events.
4. Gully erosion—The erosion process whereby water accumulates and often repeats  
in narrow channels and, over short periods, removes the soil from this narrow area to 
considerable depths, in terms of channels too deep to easily ameliorate with ordinary 
farm tillage equipment.

Conservation and best management practices
• Crop rotations

Extended crop rotation and permanent cover crops effectively protect the 
soil from the impact of raindrops.  The thick, fibrous root systems associated 
with cover crops also bind the soil particles together (Table 1).

• Residue management
Plant residue controls soil erosion by intercepting raindrops, blocking wind 
erosion, reducing surface water runoff, and preventing soil detachment. 
When using a combination of conservation tillage practices and surface 
residue management, it is critical to maintain the highest amount of residue 
cover possible (Figure 1).

• Tillage practices
Whether using no-till, conservation tillage, or conventional tillage systems, 
harvest is the best time to begin the next year’s residue management. For 
effective soil erosion control, try to maintain residue cover of 30 percent or 
more during the off-season and at planting time.

• Grassed waterways
Wide, shallow, sod-lined waterways reduce the speed of water by providing 
a grass cushion and preventing gully formation. They also act as a filter by 
trapping sediment and protecting covered soil from being detached and 
transported (Figure 2).

• Terraces
Terraces break up slope lengths and reduce steepness to reduce surface flow 
and sediment transport. They are easily adapted to producers’ needs, soil 
type, and equipment (Figure 3).

• Conservation buffers 
Buffers (areas or strips of land in which permanent vegetation is established 
near row crops) are designed to intercept sediment flow and protect the soil 
from detachment (Figure 4).

• Contour farming
Planting rows on the contour helps channel small runoff streams across, 
rather than down, the slope and creates a speed bump for larger flows 

(Figure 5).

The Effects on Water Quality
Water quality is affected significantly by soil 

erosion. Increased levels of nitrogen and 

phosphorus, along with higher sediment 

loads, are the leading contributors to 

reduced water quality.  Nitrogen and 

phosphorus move from fields to surface 

water when sediment is transported 

through runoff and soil erosion.  As a result 

of the nitrogen- and phosphorus-enriched 

sediments, eutrophication—the growth of 

algae and other aquatic plants—occurs, 

decreasing dissolved oxygen levels.

Preventing Erosion and Improving 
Water Quality
Surface water quality can be improved 

by using best management practices to 

reduce soil erosion. Those practices include 

conservation tillage, residue management, 

grassed waterways, terraces, conservation 

buffers, crop rotations, and contour 

farming. A single management practice 

typically can control soil erosion; however, 

multiple practices are required where 

complex topography exists.

Plant residue management is another way 

of controlling erosion by intercepting rain 

drops thereby reducing surface runoff and 

protecting soil surface particle detachment.
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Quiz Answers: 1. Ephemeral channels are 

easily filled in by tillage passes; gullies are 

not.  2. Runoff water carries nitrogen- and 

phosphorus-enriched sediment to water 

bodies, causing algae and other aquatic 

plants to grow, which decreases dissolved 

oxygen levels.  3. By using conservation 

tillage, conservation buffers, grassed 

waterways, etc. to reduce soil erosion.

Figure 1.  Soil loss due to water erosion in relation to percent residue cover for 
Iowa, based on the Universal Soil Loss Equation.

Figure 2.  Grassed waterway.

Figure 3. Contour terraces.

Figure 4. Conservation buffers. Figure 5. Contour farming.

All photographs are from the NRCS Web site photo gallery (www.nrcs.usda.gov).
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Table 1. Relative erosion hazards 
of selected cropping systems.

Cropping System Relative Erosion (%) 
Fallow 244
C-S 120
C-C-S 112
Continuous Corn 100
C-C-C-Ox 73
C-C-Ox 68
C-Ox 59
C-C-C-O-M 46
C-C-O-M 32
C-C-O-M-M 27
C-C-O-M-M-M 22
C-O-M 17
C-O-M-M 12
C-O-M-M-M 10
Continuous Meadow 0

C, corn; S, soybean; O, oats; Ox, oats with green 
manure crop; M, meadow.

Crop residue can provide an excellent 

soil cover after harvest and enhance snow 

harvesting during the off season, improve 

soil water intake by preventing soil surface 

sealing due to rain drop impact, and 

consequently, reduce surface runoff. Also, 

equally important in minimizing soil erosion, 

is the adoption of a cropping system along 

with conservation tillage practices such as, 

no-till, strip-till, ridge-till, etc. The degree 

of effectiveness of different tillage practices 

depends on the degree of soil manipulation, 

which effects the residue distribution on the 

soil surface. Table 1 shows combinations of 

different cropping systems and the relative 

scale of erosion hazard associated with each 

system.



This institution is an equal opportunity 
provider. For the full non-discrimination 
statement or accommodation inquiries, go to 
www.extension.iastate.edu/diversity/ext.

File: Agronomy 8-1

PM 1901e   Reviewed  September 2009

Resources Conservation Practices: 
Soil Erosion and Water Quality is published 
by Iowa State University Extension, with 
funding support from the USDA Natural 
Resources Conservation Service through 
Cooperative Agreement No. 74-6114-0-2.

Reviewed by Mahdi M. Al-Kaisi. Prepared 
by Mahdi M. Al-Kaisi, Associate Professor, 
Department of Agronomy; Mark Hanna, 
Extension Agricultural Engineer, 
Department of Agricultural and Biosystems 
Engineering; and Mark Licht, Extension 
Program Specialist, Department of 
Agronomy. Edited by Tracy S. Petersen. 
Design by Jill Koch, CedarLeaf Design.

Visit the ISU Deparment of Agronomy Web 
site at www.agron.iastate.edu and the ISU 
Department of Agricultural and Biosystems 
Engineering Web site at www.abe.iastate.
edu.

Soil Erosion 
& Water Quality

www.extension.iastate.edu/diversity/ext
www.agron.iastate.edu
www.abe.iastate.edu
www.abe.iastate.edu



Accessibility Report



		Filename: 

		PM1901e._Accessible.pdf






		Report created by: 

		Ron Nelson, Document Accessibility Specialist, ronelson@iastate.edu


		Organization: 

		Iowa State University, Extension and Outreach





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.



		Needs manual check: 0


		Passed manually: 2


		Failed manually: 0


		Skipped: 0


		Passed: 30


		Failed: 0





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Passed manually		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Passed manually		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Passed		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Passed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Passed		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top


