
Lawn Establishment and 
Maintenance

Master Gardener Training
Hanover County



 Before we talk about Lawns, lets talk a little about 

Water Quality



The Water Cycle

 Place holder text

Before 
Development

<1% Surface Runoff

After Development
20 – 30% Surface 

Runoff



Can Result in 

Non-point Source 

Pollution

Improper Use of Lawn Fertilizers and 
Pesticides. . .



It’s All About the Watershed



Rivers north of the yellow line flow into the Chesapeake Bay
Source: Virginia Department of Game and Inland Fisheries

It’s All About the Bay



Executive order – Chesapeake Bay 
Protection and Restoration?

“The Chesapeake Bay is a national treasure 

constituting the largest estuary in the United States 

and one of the largest and most biologically 

productive estuaries in the world. 

The Federal Government has nationally significant 

assets in the Chesapeake Bay and its watershed in 

the form of public lands, facilities, military 

installations, parks, forests, wildlife refuges, 

monuments, and museums.”

*Federal Leadership Committee chaired by EPA



Chesapeake Bay

Delaware
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Columbia 
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Chesapeake Bay

•Largest U.S. estuary

•64,000 mi2 watershed; six states and 
District of Columbia

•10,000 miles of shoreline (longer 
than west coast)

•14:1 land to water surface ratio

•Average depth 21 ft

•Over 3,600 species of plants and 
animals

•$750 million contributed annually to 
local economy from the Bay

•Population = 17 million and growing



• The Bay Total 
Maximum Daily Load 

(TMDL), a historic 
and comprehensive 
"pollution diet," was 

established in 
December 2010 
based largely on 

implementation plans

• Reductions
• N- 25%
• P - 24%

• Sediment - 20%

Chesapeake Bay



Henrico’s 
Watersheds



Hanover’s 
Hydrologic 
Units

http://www.epa.gov/waters/mywatersmapper/

HUC8 Code Name of Hydrologic Unit

02080106 Pamunkey

02080205 Middle James - Willis

02080206 Lower James



Pamunkey Hydrologic Unit
http://www.epa.gov/waters/mywatersmapper/



Crump Creek Watershed – YO28



DCR Website – VA Hydrologic Unit 
Explorer



• A Total Maximum Daily Load (TMDL) calculates the 
maximum amount of a pollutant that a waterbody

can receive while still meeting water quality 
standards.

• A TMDL is the sum of all the wasteload allocations 
(WLAs) for point sources (i.e. sewage treatment 

plants, industrial discharges, etc.), load allocations 
(LAs) for non point sources (i.e. pollutants carried 
by rainfall runoff from forests, agricultural lands, 

abandoned mine lands, etc.), and a margin of safety 
(MOS) to account for uncertainty.

What is a Total Maximum Daily Load (TMDL)?



CHESAPEAKE BAY TMDL 

• Chesapeake Bay and its tidal waters are 
impaired due to excess nitrogen, 

phosphorus and sediment

• Pollutants cause algae blooms that 
consume oxygen and create “dead 
zones”, block sunlight and smother 

aquatic life on the bottom

• Insufficient reductions in pollution during 
the past 25 years by federal, state and 
local governments; non-governmental 

organizations; and stakeholders

• Executive Order issued on May 12, 2009, 
which directed the federal government to 
restore and protect the Chesapeake Bay 

and its watershed



TMDLs: The Bay’s “Pollution Diet” 
for . . .

. . . Nitrogen, Phosphorus, and Sediment



Don’t Fertilize the Bay

 Phosphorus is often a 
limiting factor to growth 
of freshwater aquatic 
weeds and algae

 It takes only 25 – 75 
ppb phosphorus to 
trigger excessive 
growth of algae and 
aquatic weeds.

 Release of  nitrogen 
and phosphorus into 
surface waters often 
results in eutrophication



Responsible Lawn Fertilization

 Turfgrass requires nitrogen in the largest quantity.

 Where P is needed, as indicated by soil testing, it is 

IRRESPONSIBLE to NOT apply Phosphorus.



Nutrients are 
carried away 
with eroding 

soil

Soil Sediment 
is Pollution



There are several ways that pesticides 
and fertilizers get into water.

Pesticide 
applied to 
landscape

Irrigation

Pesticides can run into 
gutters, storm drains, 
and eventually creeks, 

rivers, or oceans.

Graphics used by permission from UC 
IPM



Stormwater Runoff

 Water falls as rain, snow, or 
ice.  Most seeps into ground.

 If ground is saturated, frozen, 
or has paved surfaces, water 
flows & is called stormwater 
runoff.  

Stormwater Flows over surfaces 

such as roads, driveways and 

parking lots. 



Where Does Storm Water 
Go In Our Community?

 Travels over land 
 Carried through municipal 

separate storm sewer system 
(MS4)

 This polluted runoff goes to 
streams & lakes untreated.  

 It may carry soil, pet waste, oil, 
pesticides, & other pollutants 
with it. 



Sanitary vs. Storm Sewer



Healthy Lawns Protect Water 
Quality

A dense turf 
protects against 
soil erosion and 
nutrient runoff



Turfgrass Adaptation Zones



Cool Season 

 Prefer cooler temps 65o

– 75o F.

 Grow best in spring and 
fall

 Stays green in  winter 

 Good color 9 months of 
year

 Fescue, Bluegrass

 Prefer warmer temps 
80o to 95o F.

 Grow best in summer

 Go dormant in  winter

 Good color 6 months of 
year

 Bermuda, Zoysia 

vs. Warm Season 



Grasses for Hanover County

Tall Fescue Fine Fescue Bermuda Zoysia

Sun-Some 
Shade

Doesn’t spread

Some Shade

Dry areas

Low pH & N

Full sun only

Spreads

Tolerates lower 
fertility

Some shade

Slow to grow

Spreads

Tolerates low 
fertility

Disease: M Disease: H Disease: L Disease: L

Heat Tolerant Not Heat 
Tolerant

Heat and 
Drought 
Tolerant

Heat and
Drought 
Tolerant



Lawn Maintenance



LAWN MAINTENANCE
Best Management Practices

 Get a soil test

 Measure for accuracy

 Apply lime if needed

 Fertilize properly 

 Mow properly 

 Water well . . . or don’t water at all!

 Core aerate each year

 Use integrated pest management



 Know your Soil

 Measure to save time and money

 Aerate those roots

 Be Right about Fertilizer

 Practice Trouble-free maintenance

SMART Steps to a Healthy Lawn



What are your 
Expectations?

• Lawn Quality
• Maintenance 

Level
• Management 

Objective



SMART Step One

Know Your Soil



Soil Testing

 Will provide information about

 pH

 P and K, Ca and Mg, some micros

 Will provide recommendations about

 lime applications

 fertilizer types and rates

 Recommended every two to four years



Soil Test Box 

and Form

Test every 2 to 3 
years



Accurate Soil Testing

 Requires a representative 
sample 

 Sample from 10+ areas

 Sample to 4-6 inch depth

 Mix soil together

 Place 1 cup of mix in soil 
sample box

 Send to Soil Testing Lab



Soil pH

 A measure of soil alkalinity or acidity. 

 Many nutrients become unavailable if pH is not 
correct.

 May need 100 pounds of lime per 1000 square feet 
to raise pH 1 point.

Proper pH for Lawns 
6.2 to 6.5





pH = 6.7; Lime Recommendation ?



pH = 5.6; Lime Recommendation ?



pH = 4.8; Lime Recommendation ?



SMART Step Two

Measure to Save Time and 

Money



Measure smaller areas and add up for total lawn area.

Measuring Lawn Areas



Measure smaller areas and add up for total lawn area.

Measuring Lawn Areas



SMART Step Three

Aerate Those Roots



 Relieves soil compaction and/or 
thatch buildup.

 Allows oxygen, water and 
nutrients to reach the root 
system.

 Good soil moisture is important.

 Fall for cool-season turf. 

 Core or hollow-tine aerators 
recommended.

Aeration



SMART Step Four

Be Right About Fertilizer

Right Fertilizer

Right Time

Right Amount



Which One is Right for Your 
Lawn?

Many Choices



Information on a Fertilizer Label

18  - 24  - 6

Total Nitrogen………..…………..…..… 18 %
5.6% WIN  (Water Insoluble Nitrogen)

Available Phosphoric acid  (P2O5)… 24 %

Sulfate of Potash  (K2O)...…………….. 6 %



Virginia Test Soil Test Report



No Deficiencies



Phosphorus is low



Potassium (K) is low



A&L Soil Test Report

Nutrient Target

3.0-2.5-1.0



Target Nutrient Recommendations

Soil Test Level
Nutrient Needs (lbs/1000 ft2)

P205 K2O

L- 3.0 3.0

L 2.5 2.5

L+ 2.0 2.0

M- 2.0 2.0

M 1.5 1.5

M+ 1.0 1.0

H- 0 0.5



2014 Lawn Products



Lawn Fertilizer Examples

“Winterizer” 
For More K

“Starter” 
For More P

“Maintenance”



Natural or Organic Fertilizer Choices



Mixing and Matching Nutrients

*SAN% must be at least 15% to apply nitrogen at 0.9 lbs



Target Nutrient Recommendations

Soil Test Level
Nutrient Needs (lbs/1000 ft2)

P205
Starters K2O Winterizers

L- 3.0
2

3.0

2-3
L 2.5 2.5

L+ 2.0

1

2.0

M- 2.0 2.0

M 1.5 1.5

1M+ 1.0 1.0

H- 0 0.5



SMART Lawns Lime & Fertilizer Plan

3.0-1.0-2.0 
 Phosphorus is needed

 1 starter applications

 Potassium is needed

 2 winterizer applications



 September

 October

 November

Timing of Fertilizer Applications for 
Cool Season Grasses



High

Low

Fall Winter Spring Summer

Root Growth

Top Growth
Carbohydrate

Low N May Be 
Beneficial

Nitrogen Most
Beneficial

Nitrogen Fertilization

Should Be Avoided

Fertilizing Cool Season Lawns



Timing of Fertilizer Applications for 
Warm Season Grasses

April

May

June

July/August



lbs. Nitrogen per

Time 1000  sq. ft.

 September 1 to 15 1

 October 1 to 15 1

 November 15 to December 15 1   

 May 15 to June 15 0  to ½

TOTAL :       3  to  3 ½

COOL-SEASON TURF FERTILIZATION
“SON” Program



Use this formula and the first number 
on the bag:

Desired lbs. of  nitrogen per 1,000 sq. ft. 

% nitrogen in fertilizer

x  100 

=   lbs. of fertilizer to apply per 1,000 sq. ft.



Examples
For 16-0-8 Fertilizer

To apply 1 pound of nitrogen per 
1,000 square feet:

1 / 16  x 100 = 6.25 lbs.



SMART Lawns Fertilizer Calculator
http://henrico.us/extension/anr/homeowner/lawncare/

smartlawns/fertcalc/



How Much Does 1 LB of N Cost?



Drop vs. 
Rotary 

Spreaders

Both must be 
calibrated!



Follow Bag 
Instructions



Trial and Error Calibration



W. I. N. = Water Insoluble Nitrogen



 Water Insoluble Nitrogen is the portion of nitrogen 
that is slowly available.  

 The rest that is not WIN is water-soluble or quickly 
available nitrogen.

 If a fertilizer contains 15% WIN or more, you may apply 
nitrogen at a higher rate.  0.9 # per application in a 30 
day period vs. 0.7# per application in a 30 day period.

W. I. N. = Water Insoluble Nitrogen



To Find the  % Nitrogen that is WIN
use the Following Calculation:

% WIN
X  100  = % of the Total Nitrogen

% TOTAL N                        that is WIN

Using the Label Example:

11
X  100  =  61% of the Total Nitrogen  

18 is WIN



SMART Step Five

Practice Trouble-free 

Maintenance

Mowing

Watering

Weed Control



Measuring Mower Height

Keep mower blades sharp



Recommended Mowing Heights

Turfgrass             Mowing Height

Inches 

Kentucky Bluegrass 1 ½ to 2 ½ 
Tall Fescue 2 to 3
Creeping Red Fescue 2 to 3
Perennial Ryegrass 1 ½ to 2 ½ 
Zoysia ½ to 1

Bermudagrass ½ to 1



# Broadleaf
Height Weeds per 100 sq. ft.

1 inch 42.3

2 inch 2.5

3 inch 0.2

Mowing Height and Weeds



One-Third Rule

 Mow frequently enough so 
that no more than one-
third of grass blade is 
removed each time.

 Research shows that when 
turf height is reduced by 
50% or more,  root growth 
is slowed or even stopped.



Don’t Bag the Clippings!

(Unless there’s a good reason)



What is Thatch?

 Layer of dead and decaying 
tissue between green 
vegetation and soil surface. 

 Problems when greater 
than ½”.

 Roots, rhizomes, stolons 
major cause.

 Tall fescue has low thatch 
potential.  



 Avoid light, frequent irrigations

 Turf needs 1 inch of water per week

 Calibrate your irrigation system

 Water early in the day, not late

 Use the “screwdriver test”

Watering 
“All or Nothing”



 Insects

 white grubs most problematic, but insecticides 
needed only rarely on home lawns.

 Diseases

 variety selection and cultural practices

 Brown patch most problematic, but fungicides 
seldom needed on home lawns.

 Weeds

 mowing practices and fertility management

 herbicide type and timing

Integrated Pest Management for 
Home Lawns



 Insects – No insecticides needed!

 white grubs most problematic

 Diseases – No fungicides needed!

 variety selection and cultural practices

 Weeds – Adjust tolerance!

 mowing practices and fertility management

 Naturally derived herbicides available; most 
have contact activity and result in short-term 
injury to the turf

Organic Pest Management for 
Home Lawns



 Identify the weed

 Grassy vs. Broadleaf

 Annual vs. perennial

 Summer annual vs. winter annual

 Determine best time to treat

 Determine most effective product

 Hire a professional? 
 Most consumer products will calculate to 40 to 70% of the 

standard professional rate.

 See professional equivalency formula discussion in PMG

If Herbicides are Necessary



GRASSY

crabgrass

goosegrass

annual bluegrass

(Preemergence)

Annual

bermudagrass

dallisgrass

(Postemergence)

Perennial

lespedeza

spurge

(April - May)

Summer

common chickweed

Carolina geranium

henbit

(Oct - Nov)

Winter

Annual

mustards

yellow rocket

(Oct - Nov)

Biennial

white clover

dandelion

wild garlic

(varies)

Perennial

BROADLEAF

Types of Lawn Weeds



Crabgrass vs. Wiregrass
Crabgrass WiregrassCrabgrass Wiregrass

www.ppws.vt.edu/weedindex.htm



Common Lespedeza

Spotted Spurge

Some Weeds Can Be Selectively Controlled



Common 
Bermudagrass

Difficult to Selectively Control



Crabgrass

Annual Bluegrass
(Poa annua)

Mid-March

2-3 applications

August

Pre-Emergent 
Products



Chickweed

Henbit

Winter Annuals

October & 
November



Common Lespedeza

Spotted Spurge

Summer Annuals

April & May



 Mid-March

 Apply a crabgrass preventer

 Repeat for season-long control

 April and May

 Broadleaf weed killer for summer weeds

 October and November

 Broadleaf weed killer for winter weeds

A Simple Weed Management Plan



 Most broadleaf weed problems

 2,4-D + MCPP

 2,4-D + MCPP + dicamba

 Harder to control broadleaf weeds

 triclopyr and carfentrazone

 Lots of weeds or perennial grasses

 glyphosate (non-selective)

 Read label for wait time before seeding 

Weed Control Products



Broadleaf Weed Control

triclopyr

Read the Label

MCPA + 

triclopyr + 

dicamba
MCPA + 

triclopyr + 

dicamba



Broadleaf Weed Control

carfentrazone+ 

2,4-D + MCPP + 

dicamba

2,4-D + 

MCPP + 

dicamba

MCPA + 

MCPP + 

dicamba + 

carfentrazone

Read the Label



2014 VA Pest Management Guide

www.pubs.ext.vt.edu/456/456-018



Lawn Establishment



Overseed or Start Over?

How Many Weeds? How Much Time?



When to Establish

 Cool-season Turf

 Kentucky bluegrass, tall fescue, perennial ryegrass

 fall (mid-Sept to mid-Oct)

 late winter/early spring (mid-Feb to mid-Mar)

 Warm-season Turf

 Zoysiagrass, bermudagrass

 May and June



 Compare labels, not price

 Pure Live Seed = Germination % X Pure Seed %

 Certified Seed

 Blue label guarantees kind and variety of seed 
named on label

Purchase Quality Seed



Recommended Tall Fescue 
Varieties – Annual List

Biltmore, Bingo,

Chochise III, Constitution, Coyote II,

Crossfire II, Endeavor, Fidelity,

Firecracker LS, Grande, Greenkeeper WAF,

Houndog 5, Inferno, Justice,

Magellan, Masterpiece, Matador GT,

Padre, Penn 1901, Raptor,

Raptor II, Rebel Exeda, Rendition,

Spyder LS, Tarheel II, Tombstone



Lawn Establishment

 Choose species / variety for site conditions

 Seed, Sprigs, Plugs or Sod

 Soil Test

 Weed Control 

 Installation of Irrigation and Drainage

 Soil Preparation

 final topsoil depth 6 to 8-inch minimum



Lawn Establishment

 Lime

 pH 6.2

 incorporate to 4 to 6 inch depth

 Fertilizer

 correct deficiencies

 incorporate 2/3; broadcast remaining 1/3 to 
surface 



 Good seed to soil contact

 Seed lightly covered with soil

 Straw mulch to cover 50% to 75% of soil 
surface (1 ½ to 2 bales / 1,000 ft2)

 Light, frequent watering to keep seed and 
soil surface moist

 Maintain for at least 30 days after seeding

Seeding, Mulching, Irrigating



Renovation/Overseeding

 Less expense and mess

 Steps are similar to establishment

 Good seed to soil contact

 dethatching

 aerification

 Lower rates for lime, fertilizer and seed



Turfgrass lbs. / 1000 sq. ft.     

Kentucky Bluegrass 2 to 3
Tall Fescue 4 to 6
Creeping Red Fescue 3 to 5
Perennial Ryegrass 3 to 5

Turfgrass Seeding Rates



1 2

3



4

OR



4

Rototill

Incorporate 
lime, fertilizer, 
organic matter



5

6

Seed in 2 directions

Rake smooth



7

8

Roll for good seed to 
soil contact followed 
by straw mulch

Drag chain link 
fence to cover seed 
lightly



Best Lawn in the Neighborhood


