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Drainage, Tillage and 

Water Quality

Kevin Erb, CCA

UW-Extension

Key Concepts

ÅImpact of soil types on infiltration 

rates/filtering

ÅUnderstand concept of preferential flow of 

water through soil

ÅIntroduction to tillage systems

Factors that influence movement

ÅSoil Type

ïParticle Size

Factors that influence movement

ÅFiltering

ïGreater surface area, greater filtering

Particle Size

ÅBUT

ïLarger particles = 

ÅFaster movement

ÅGreater nutrient / pathogen losses downward

ÅLess moisture holding capacity in the soil

Particle Size
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Particle Size Soil Permeability

Soil Texture

Permeability

(in/h)

Clay, Silty clay 0.05 ï0.20

Silt Loam, Silty clay loam 0.20 ï0.63

Loam 0.63 ï2.0

Sandy loam 2.0 ï6.3

Sand 6.3 - 20

Note:

Permeability values from Fond du Lac and 

Dane Co. soil surveys. 

Percent Clay

AdA  6.0%

Po 31.1%

YhA 14.0%

Percent Sand

AdA  77.9% Po 18.1% YhA 30.4%

Factors that influence movement

ÅSoil Depth

ïThe deeper, the better

ïLonger time, slower flow, more filtering

Factors that influence movement

Deeper soils 

+ Smaller particles

= Greater protection
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Filtering

ÅCation exchange sites (+ ions attracted)

ïClays (cats)

ÅAnion exchange site (- ions attracted)

Role of soil moisture

ÅFiltering short-circuited when soil pores 

are filled with water

ÅClays ïdry soils cause cracks, create 

direct pathways

Understanding human-modified 

drainage

ÅBy lowering the water table, we

ïSpeed soil warming
ÅDry soil is warmer than wet soil. It takes 5 times as much 

heat to raise an equal volume of water 1 as it does to raise 

an equal volume of soil 1 .

Understanding human-modified 

drainage

ÅBy lowering the water table, we

ïSpeed soil warming

ïReduce compaction

ïReduce atmospheric N losses

ïReduce diseases (Malaria)

ÅFt Howard, 1920 abandonment

Drainage Goals

VMaintain water table at proper level for 

healthiest plant growth.

VKeep soil voids free of excess water, which 

permits air flow and allows important 

biological processes to take place in soil.

VMinimize inefficient equipment operation 

caused by wet areas.
Improve root development

Drainage Impacts
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Overview
The History of Drainage in WI

VOutlets ïditches / tile

- Organized & group drains (prairie soils)

- Wet spot drainage (most of state)

VSurface drainage systems

Drain construction then and now.

Laying the first tile in 1914 by skilled tile layers who 

were paid $2 a day.  The grade was set 

using a level and grade hubs 

Drain construction then and now.

Ditches were 3 to 5 feet deep and about 300 feet long. Due to the 

labor-intensive nature of the work, only 7 to 15 acres of tile were laid 

per year. The area was not completely drained until 1921. 

WI Drainage History

WI Drainage History WI Drainage History


