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Virginia is the southern-most state in the Chesapeake Bay Watershed.  This 

presents its own, unique challenges.  



Turfgrasses Actually Protect  the 

Environment if Managed the  

RIGHT Way 

• Right grass 

• Right time   

• Right product  

• Right place  

• Right practice 



Any such thing as a “perfect grass” in Virginia?  



Put the grass’ genetics to work for you.  Want dark green color?  Consult 

NTEP data for cultivars with genetically darker green color.   Each of these 

Kentucky bluegrass cultivars receive the same seasonal N program. 



Go to www.vt.edu and search for Turfgrass Variety 

Recommendations for assistance in selecting the 

RIGHT grass.  

http://www.vt.edu/


Choosing a grass for VA is like this doorbell… just because it 

works doesn’t mean it’s easy to use!  



Turfgrasses Actually Protect  the 
Environment if Managed the  RIGHT 

Way 

• Right grass 

• Right time   

• Right product  

• Right place  

• Right practice 
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Be aggressive. 

Establish, 

fertilize, 

cultivate, verticut, 

apply POST 

chemicals, etc.  



Turfgrasses Actually Protect  the 
Environment if Managed the  RIGHT 

Way 

• Right grass 

• Right time   

• Right product  

• Right place  

• Right practice 







“What’s the 

difference 

between a 

poison and a 

cure?” 

Where it IS needed, it would be environmentally 

irresponsible to NOT use P. Note the difference in turf 

establishment success from pre-plant P  fertilization when 

needed as indicated by soil testing (left) vs. failure in 

establishment due to P deficiency (right) (photo courtesy of 

Dr. Tom Turner, University of Maryland).   

P applied   No supplemental P 



A research team at Michigan State University led by Dr. Kevin Frank (above) 

investigated the efficiency of nitrogen use by mature Kentucky bluegrass when 

fertilized at a low (2 lb/1000 ft2/year) and a high rate (5 lb/1000 ft2/year). 

Results indicate that the high rate of nitrogen fertilization is much more than 

the turf needs and can result in unacceptable levels of nitrate-nitrogen in 

leachate. 

USGA Turfgrass and Environmental 

Research Online 5(2):1-6. 

TGIF Record Number: 108947 



Turfgrasses Actually Protect  the 
Environment if Managed the  RIGHT 

Way 

• Right grass 

• Right time   

• Right product  

• Right place  

• Right practice 



Outside of newly constructed, modified sand-based soil systems 
and inappropriate application strategies, turfgrass systems are  
the “Las Vegas of The Landscape”… what happens here, stays 
here.  

An obvious 

misapplication of a N 

source using a drop 

spreader.  (This site had 

a 4% slope.)   



Dittmer (1938) reported that Kentucky bluegrass 

per cubic inch of soil had 2,000 roots, one 

million root hairs and a combined root length of 

over 4,000 feet.  

“A Quantitative Study of the Subterranean Members of Three 

Field Grasses” 

 

Dr. Howard J. Dittmer 

American Journal of Botany 

Vol. 25, No. 9 (Nov., 1938), pp. 654-657 

(article consists of 4 pages) 

Published by: Botanical Society of America 



Lawn Debris on Hardscapes: 

Similar Concerns to Fertilizers 

• The major sources of phosphorus 

in runoff in storm sewers are from 

lawn clippings and tree leaves left 

in the streets and gutters. Other 

sources of phosphorus may come 

from soil particles either blown 

into the lakes by wind erosion or 

carried in runoff over bare soil.   

 FO-2903, Rosen and Horgan, 

Univ. of Minnesota Extension 

Service Publication. 



Any “easy” solutions to improve 

water quality?  
• One of the quickest 

and easiest ways to  
reduce nutrient 
movement into water 
sources is to establish 
low maintenance 
buffer zones. Why 
maintain turf all the 
way to the water’s 
edge? Florida defines 
this as the “Ring of 
Responsibility” in their 
educational materials.  



Fertilizers and Water Quality – A healthy turf is actually 
a very beneficial component to the environment. It can 
provide soil stabilization and C sequestration. And the 
most practical way to keep our water resources clean is 
to ensure fertilizers and/or pesticides are applied to the 
turf canopy.  Sweep or blow the fertilizer, pesticide, 
and/or clippings back into the turf.   



Turfgrasses Actually Protect  the 
Environment if Managed the  RIGHT 

Way 

• Right grass 

• Right time   

• Right product  

• Right place  

• Right practice 



http://www.dcr.virginia.gov/documents/

StandardsandCriteria.pdf 



Freedom Lawns  

• Based on a concept presented in Hannah 
Holmes’ book ‘Suburban Safari’ 

• The only input is periodic mowing 

• This sounds very sustainable.  Is it practical 
and practiceable in a typical mid-Atlantic 
homesite? 



Freedom Lawns  
• Research from the University of Minnesota (Bierman et al., 2010, Journal of Env. 

Quality).  

• Kentucky bluegrass sod, silt loam soil, 5% slope, typical surface compaction caused 
by construction at a new home site, and no supplemental fertilizer in year one.  In 
the second year, the following treatments were applied over years three through 
five:  

• No fertilizer 

• Standard N (3 lbs/1000 ft2/yr) + no P + standard potassium (K) 

• Standard N (3 lbs/1000 ft2/yr) + 1x P as recommended by soil test + standard K 

• Standard N (3 lbs/1000 ft2/yr) + 3x P as recommended by soil test + standard K 

• Fertilizer treatments were applied in 1/3 equal increments in May, September, 
and October of each year based on standard lawn fertilization guidelines from 
Minnesota Cooperative Extension. (These guidelines match those of Virginia 
Cooperative Extension closely.) No irrigation was used on these lawn plots. The 
initial soil test P level was 25 ppm; this level is in the sufficiency range, meaning 
little to no P was recommended by the Minnesota Soil Testing Lab for normal lawn 
maintenance.  

 



Freedom Lawns  

• What happened?  

– By the third year the no fertilizer plots had greatly reduced turf 
density, greater weed density, more exposed soil, and more dead 
grass/weed tissue than the N fertilized plots.  

– Adding P at a 1x- or 3x-recommended rate did not improve turf 
density relative to applying N-alone. Significantly, total P runoff from 
the no fertilizer plots was greatest over the three years of monitoring 
because of greater runoff depth. That is, more water was lost from the 
plots that did not receive N fertilizer because of insufficient turf cover 
to impede flow, especially when the soil surface was frozen.  

– Contained within this runoff water was also a greater load of P bound 
to soil and leaf litter sediment. Thus, as long as enough N was applied 
to maintain density and retard weed invasion, less P was lost in runoff, 
relative to the no fertilizer control, even when P was applied at 3 
times the recommended rate.  



What are Virginia Tech and 

Virginia Cooperative Extension 

faculty and staff doing in their 

research and outreach programs  

to enhance water quality within 

landscape management 

programs?  



Virginia Tech – Crop and Soil Environmental Sciences 

How might this construction site 

ultimately impact water quality?  



Pre-plant incorporation 

of compost to a B-

horizon soil (i.e. 

subsoil) at 

establishment. 



Standard Fert 

treatment 

based on soil 

test results  

SCT+Straw Mat (back) 

¼” compost blanket 

(fore) 

2” compost 

PPI 

1” compost 

PPI 

1” compost 

blanket   

Photo taken April 17, 2009; Plots Seeded March 24, 2009. 

http://connect.ag.vt.edu/compostforturf/  



Standard Fert  

SCT+Straw Mat (back) 

¼” com blanket (fore) 
2” compost 

PPI 

1” compost 

PPI 

1” compost 

blanket   

Photo taken April 17, 2009; Plots Seeded March 24, 2009. 

http://connect.ag.vt.edu/compostforturf/  

2” compost, incorporated ,  
Rep 3 

1” compost, incorporated ,  
Rep 3 

Standard fertility treatment 
based on soil test, rep 3 

July 5, 2011 



A Rechargeable Filter for Nitrate and 

Phosphate Capture 

• Components are an anion 

exchange resin and 

ferrihydrite coated glass 

beads. 

• Filter is now capturing 

over 99.5% of 

phosphates and nitrates 

being passed. 

• Challenges?   

– Developing a filter design 

so that drainage flow rate is 

not compromised.   

Research project of Adam Nichols, MS 

Candidate in CSES Dept.  



Monitoring and filtering of 

leachate at Uva’s Scott Field and 

Va Tech’s Worsham Field. 



VCE sponsored Master 

Gardener-led Urban Nutrient 

Management programs: 

 
 
 “Home Turf”, Fairfax Co.  

 “Grass Roots”, Loudoun Co. 

 “Great Scapes”, Prince William Co. 

 “Turf Love”, James City Co. 

 “Smart Lawns”, Henrico Co. 

 “Grass Roots”, Chesterfield Co. 

 “Grass Gurus”, Norfolk 

 And others… 



The Virginia Department of 

Conservation and Recreation, Virginia 

Tech, and the Virginia Turfgrass 

Council partnered on the development 

of a first-ever Certified Turf and 

Landscape Nutrient Management 

Training Program that was launched 

in 2009. 



http://pubs.ext.vt.edu/430/430-

350/430-350_pdf.pdf 



www.anr.ext.vt.edu/lawnandgarden/turfandgardentips/ 



Please let me know how I can help. Your 
suggestions are always welcomed.  

Mike Goatley 

goatley@vt.edu 

 

mailto:goatley@vt.edu

