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Sustainable Lawn Care

Doug Soldat
Professor

Dept. of Soil Science
UW-Madison, UW-Extension

djsoldat@wisc.edu O.J. Noer Turfgrass Research and Education Facility

O.J. Noer
3rd or 4th largest “crop” in 

Wisconsin at over 1 million acres

Home lawns
63.6%

Roadsides
15.5%

Sod farms  0.8%
Airports  1.4%
Churches/cemeteries 1.7%
Cities/towns  2.0%
Schools/colleges  2.5%
Parks/Rec areas  3.6%
Golf Courses  3.6%
Commercial property  5.3%

Source: WI Ag Statistics Service

Value of Wisconsin Turf

• $938 million on turf maintenance

• $2.7 billion spent on turf equipment

• 454 Golf courses: $20 million in taxes paid

• 92% of homeowners rated lawns as 
important to them

Source: WI Ag Statistics Service, 1999

Turf vs. Turfgrass
• Turf: A contiguous 

community of plants 
that persists under 
routine traffic and 
defoliation

• Turfgrass: turf forming 
grass

• Over 7,500 species of 
grass – less than 30 
are turfgrasses
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The Miocene Epoch

• 24 to 5 million years ago

• Forests shrunk, grasslands expanded. Animals 
adapted to eat grass, grasses adapted to being 
eaten.

Credit: FL museum of natural history

Grass stains on our genes?

Crown: 

Compressed stem; 
growing pt.

Apical meristem: 1‐3 mm 
at top = leaf primordia

Axillary buds: tillers, 
stolons, rhizomes

Root primordia

Grass Anatomy

Bunch‐Type Growth Habit

• spread by tillering

–Uniformity is problem 
long term or at low 
seeding rates

• Tall fescue, ryegrass, 
fine fescues 
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Rhizomatous Growth Habit

• Rhizomes are:

– Belowground lateral 
shoots

– Storage organs

• Kentucky bluegrass, 
creeping red fescue 
(weak!)

Quackgrass Grass Selection

16
http://www.ntep.org/

http://iaturf.blogspot.com/2010/12/help-ntep-with-new-kentucky-bluegrass.html

Common Kentucky Bluegrass

0 Fert Apps 2 Fert Apps 4 Fert Apps

Premium Kentucky Bluegrass

0 Fert Apps 4 Fert Apps 2 Fert Apps
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Premium Kentucky Bluegrass

0 Fertilizer Applications 4 Fertilizer Applications

Perennial Ryegrass

0 Fert Apps 4 Fert Apps 2 Fert Apps

Fine Fescue

0 Fert Apps 2 Fert Apps 4 Fert Apps

Tall Fescue

4 Fert Apps 0 Fert Apps 2 Fert Apps

Low Input Sustainable 
Turfgrass Research

• No inputs, aside from monthly mowing

• Soil: outstanding quality (deep, fertile, 
no compaction)
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Chewings Fine Fescue Hard Fescue
Hard Fescue Kentucky bluegrass (if you look hard enough)

Chewings Fine Fescue Tall Fescue

Summer 2012: Fine Fescue 
Did Not Fare Well
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SR 8650 Tall Fescue

Speedway Tall Fescue

Boreal Creeping Red Fescue

SR 5250 Creeping Red Fescue

Prior to 
drought

SR 2284 Kentucky Bluegrass

SR 8650 Tall Fescue

Speedway Tall Fescue

Boreal Creeping Red Fescue

SR 5250 Creeping Red Fescue

Four 
weeks of 
drought

SR 2284 Kentucky Bluegrass

SR 8650 Tall Fescue

Speedway Tall Fescue

Boreal Creeping Red Fescue

SR 5250 Creeping Red Fescue

SR 2284 Kentucky Bluegrass

Five 
weeks of 
drought

Six weeks 
of drought

SR 8650 Tall Fescue

Speedway Tall Fescue

Boreal Creeping Red Fescue

SR 5250 Creeping Red Fescue

SR 2284 Kentucky Bluegrass
SR 2284 Kentucky Bluegrass

One week 
after 

watering

SR 8650 Tall Fescue

Speedway Tall Fescue

Boreal Creeping Red Fescue

SR 5250 Creeping Red Fescue

SR 2284 Kentucky Bluegrass
SR 2284 Kentucky Bluegrass

31 32

33 34

35 36



7

Three 
weeks 
after 

watering

SR 8650 Tall Fescue

Speedway Tall Fescue

Boreal Creeping Red Fescue

SR 5250 Creeping Red Fescue

SR 2284 Kentucky Bluegrass

Searching for new species, or genes
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Photo: Pat Sisk, Milwaukee CC

Trivia Time!

How much to irrigate?

• To keep grass green –
usually 1 inch per week

• To keep crown alive 
apply 0.25 inches of 
water every 7 to 14 days

Photo: Karl Danneberger, Ohio State University

Footprints
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Image: www.atlasturf.com

Soil compaction reduces root zone 
depth – and therefore water storage

Keeping the Nutrients out of 
the Lakes

Southeast Glacial Plains
USGS comparison of several 
urban and rural watersheds

Watershed Sediment Load Median P Load

kg/ha kg/ha

Rural Median: 113

Range: 15 - 6,000

Median: 0.50

Range: 0.07 – 3.2

Urban Median: 455

Range: 60 – 1,600

Median: 0.56

Range: 0.23 – 2.1

Adapted from Corsi et al., 1997
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3 ppm

7 ppm

3 ppm

4 ppm

8 ppm7 ppm
5 ppm

11 ppm

5 ppm

7 ppm

17 ppm

Sediment is the Primary Source of 
Phosphorus

Phosphorus attaches to sediment

A Dense Ground Cover is Good 
for the Urban Environment

• Reduces runoff

• Reduces sediment losses

• Reduces nutrient losses

• Sequesters carbon

• Increases groundwater recharge

Baltimore Urban Ecosystem Study 
(Pickett et al., 2008)

“Lawns … have features that can increase N retention. For 
example, they have permanent cover and low soil 
disturbance, and they photosynthesize and take up 
water and nutrients for a much longer portion of the year 
than do forests or agricultural ecosystems. Data from the 
Baltimore Ecosystem Study plots show that nitrate 
leaching and nitrous oxide flux from the soil to the 
atmosphere are not markedly higher in lawns than in 
forest. Perhaps even more interesting, variation among 
the lawns was not related to fertilizer input. Nutrient 
cycling in lawns is complex, and the effects of lawns on 
water quality are probably less negative than 
anticipated.” (all emphasis mine)

Fertilization Effect on Phosphorus 
Losses from Turf

Fertilization Program Water runoff Phosphorus 
loss

Inches/yr lb/A/yr

No fertilizer for two year 1.55 a 0.41 a

Three times per year 
Milorganite (6-2-0)

1.04 b 0.25 b

Three times per year 
Scotts Turf Builder

1.07 b 0.25 b

Source: Kussow, 1997
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• Three year study of runoff under various clipping 
management and fertilizer regimes

– Unfertilized turf had greater runoff P than fertilized 
turf (zero P)

– Zero P fertilized turf had less runoff P than turf 
fertilized with a complete fertilizer

Bierman et al., 2010

Photo: B.P. Horgan

University of Minnesota Research

Photo credit: University of Nebraska

Applying Compost

A 1 inch layer of compost provided 
the same or more nitrogen than a 
four-step program; and several times 
more than the recommended amount 
of phosphorus

Infiltration Rates After 3 Years

Treatments Buffalo Rochester
------------in/hr------------

Poultry 1" 17 A 9 A

Dairy 1" 10 AB 6 AB

Poultry 1/2" 14 AB 5 B

Dairy 1/2" 9 AB 4 B

Fertilizer 5 B 4 B

Control 5 B 3 B
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Recommended Timings 
Based on Research

• Sunny Lawn
– Memorial Day (late May)

• Resist the temptation to fertilizer earlier

– July 4th (mid-summer)
• Do not make this application if grass is brown 

or wilting from drought

• Organic and other slow release fertilizers the 
best choice at this time

– Labor Day (early Sept.)
• Fertilizing later in the year is less efficient

Recommended Timings 
Based on Research

• Shady Lawn or Older Lawn (>15 yrs)
– Memorial Day (late May)

• Resist the temptation to fertilize earlier

– Labor Day (early Sept.)
• Fertilizing later in the year is less efficient

Mowing Practices

• Proper height
– Lawns: 2.5 to 3.5 inches

– Stimulate dense turf

• Sharp mower blades
– Turf heals faster

– Less disease

– Better appearance

• Good Mowing Practices Reduce Weeds

Weed Control

• Annual weeds like crabgrass can 
be prevented using a pre‐
emergent herbicide when 
forsythia are in full bloom

• Perennial weeds can be 
controlled near the time of first 
frost and/or during spring 
flowering phase

Insect Control

• Understanding the life cycle of the insect is 
critical

– Is it a below ground feeder or above ground 
feeder?

– Have the insect identified before selecting proper 
control

• White grubs are most common insect pest and 
are best controlled around 4th of July

Core Aerating or 
Core Cultivation
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Slit Seeder

Turfgrass Diagnostic Laboratory

http://tdl.wisc.edu/

Summary

• Some maintenance is a good thing! Turf 
density is important for improving water 
infiltration.

• Pick the right grass – some require more 
maintenance than others.

• Don’t forget about the soil.

For More Information:

Doug Soldat

djsoldat@wisc.edu

608-263-3631

UWEX Learning Store

learningstore.uwex.edu/ 
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