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ÅThe Place for Lawns in 
Sustainable Landscapes

ÅTurf Options 

ÅLawn Alternatives 

ÅTips and Resources

Review these slides and 
find more resources:

http://go.ncsu.edu/lawn-
resources

http://go.ncsu.edu/lawn-resources


Sustainable Landscaping
Principles

ÅIncrease diversity
ï# of species

ïVertical layers

ÅSupport ecosystems
ïInclude native plants

ÅReduce inputs
ïSelect plants adapted to 

site and climate

ÅEnhance beauty and 
functionality



Where do lawns fit?

ÅTypically 
monocultures 

ïLow diversity - no 
weeds allowed

ïSupport few species 
other than pests

ÅHigh input ςwater, 
fertilizer, pesticides



Sustainable Lawns

ÅMinimized to appropriate areas

ÅAdapted to existing site 
conditions (sun, drainage)

ÅAllowed to go dormant during 
drought

ÅTolerate some diversity
ïMany weeds provide important 

resources for pollinators -
especially early spring bloomers



Appropriate Areas: Site Conditions

ÅSunnyςat least 4 
hrs/day

ÅWell drained

ÅRelatively flat to 
gently sloped

ÅSmooth, graded 
surface  

ÅRelatively large 
block with curving 
edges ςeasy to 
maintain



Appropriate Areas: 
Usage
ÅWhere you need a wear 

tolerant surface

ïRecreation/Play

ÅWhere you need a very low 
surface

ïSafety ςline of site

ïPreserve/enhance view

ÅWhere you need to 
maintain an access route

Lawn grasses are the only species 

tolerant of daily wear!



Sustainable Landscapes:
Reducing Lawn Area

Cut out problem areas: 

ïWet and/or shady 

ïConstant, heavy traffic 
areas

ïDifficult to maintain 
areas:

ÅNarrow strips

ÅTight angles

ÅUnder trees

Difficult to maintain!



Sustainable Landscapes:
Reducing Lawn Area

ÅExpand mulched area 
around trees and beds

ïPine straw

ïShredded bark

ïLeaves

ÅAdd or expand beds
on perimeter and side 
yard



Trees, shrubs and 

flowers increase 

diversity and enhance 

appearance!
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Turf Options

ÅOf 10,000 grass species 
worldwide, ~ 50 
adapted to use as turf 

ïTolerate wear and 
frequent, low mowing

Å7 common lawn species 
in NC

ÅNo single species 
adapted to all areas of 
the state!

Bermuda is used for golf and 

sports fields ïhighest wear 

tolerance



NC Native Grasses

ÅOver 100 native species

ïBroomsedges(Andropogon)

ïBluestems (Schizachyrium)

ïPanic Grasses (Panicum)

ïMuhlyGrass (Muhlenbergia)

ÅNone are adapted to use as 
mown turf

ÅSome are grown as 
ornamental grasses ςdeer 
ŘƻƴΩǘ Ŝŀǘ ǘƘŜƳΗ

Northwind Panic Grass



The Right Turf for 
Your Lawn

Depends on:
ÅClimate
ÅSite conditions:  SUN!
ÅNeed for wear tolerance
ÅMaintenance you can 

provide
ÅBudget
ÅAesthetic preferences
ïShade of green
ïGreen winter or summer

óEmpireô Zoysia



Climate
Will you grow:
ÅCool season 

grass 
ïGreen in 

winter, not so 
happy in 
summer

ÅWarm season 
grass 
ïBrown in 

winter, happy 
in summer



Cool Season Turf Growth

Warm Season Turf Growth



¸ƻǳ /ŀƴΩǘ IŀǾŜ .ƻǘƘΗ

ÅWarm and cool season 
ƭŀǿƴǎ ŘƻƴΩǘ ƳƛȄ

ÅIf have mix, select 
preferred species and 
manage for that species

ÅHealthy, sustainable 
lawn begins with 
knowing your turf type

Tall Fescue in March

Zoysia in March



Turf Species for North Carolina

Cool Season

ÅTall fescue

ÅFine fescues*

ÅKentucky bluegrass*

Warm Season

ÅZoysia

ÅBermuda

ÅCentipede+

ÅSt. Augustine+

* Not well adapted to the piedmont
+ More prone to winter damage



Piedmont = Transition Zone
Not ideal for either!

Coastal Plain: 

Warm Season Only

West: 

Cool Season 

Only

Piedmont: 

Warm & Cool 

Season  



Choosing the Right Turf:
Carolina Lawns, 
Page 8 



Site Conditions
How much sun?

Å9ǾŜƴ άǎƘŀŘŜ ǘƻƭŜǊŀƴǘέ 
grasses need 4 hrs/day

ÅShade Tolerance          

ïTall Fescue (good)

ïZoysia(good)

ïBermuda (poor)

Drainage

ÅNo turf grasses tolerate 
poor drainage



Site Conditions:
Soil pH and Nutrients

ÅAll turf grasses except centipede grow best if 
pH above 6.0
ïPiedmont soils typically more acidic

ïAdd lime to raise pH

ÅSoil Testing:
ïTo determine how much lime needed,                                 

as well as other nutrients

ïBoxes and forms available from NCCE

ïSend samples to NCDA Lab, Raleigh

ïNo charge for samples submitted                             
April ςNovember                  

Learn more about soil testing

https://chatham.ces.ncsu.edu/soil-testing-for-lawns-and-gardens/


Wear Tolerance

ÅAll grasses have their 
limit!

ÅPiedmont turf 
options in order of 
wear tolerance:

ïBermuda (high)

ïTall Fescue (high)

ïZoysia(medium)

Large dog, small yard             

= poor turf



Soil Compaction

ÅNo turf (or other plant) is adapted to highly 
compacted soil

ÅConstruction equipment, lawn mowers, even 
foot traffic compact clay soils

ÅScrewdriver test ςif difficult to push 
screwdriver into moderately moist                         
soil, compaction needs to be                            
alleviated



Core Aeration 

Alleviates 
compaction in 
established lawns

Timing:

ÅCool season grasses: 
Sept/Oct or 
Feb/March

ÅWarm season grasses: 
May/June/July



Maintenance

ÅHow much time and money 
do you want to spend 
maintaining your lawn?

ïMowing, edging, 
fertilizing, spraying

ÅMaintenance, high-low: 

ïBermuda

ïTall fescue

ïZoysia



Budget

How much can you spend to 
establish your lawn?

ÅBy seed ςcheapest
ïTall fescue: quick, high quality

ïBermuda: quick, lower quality 

ïZoysia: slow, lower quality

ÅBy sod ςexpensive
ïBetter quality varieties of all 

except tall fescue



Aesthetic Preferences

ÅHow important is 
green grass in 
winter?

ÅDo you like taller 
turf or shorter 
turf?

ÅShade of green

ÅWide blade (coarse 
texture) or narrow 
blade(fine texture)

Brown-beige winter color of warm 

season lawns can be offset by 

planting evergreens



Aesthetic Preferences
Cool Season:  

Tall Fescue

ÅMow high, 3-пέ

ÅWide blade

ÅGreen most winters

ÅDark green color

Warm Season: 

Zoysiaand Bermuda

ÅMow lower, 1-нέ

ÅNarrower blade

ÅBrown/beige in winter

ÅZoysiaςmedium dark 
green

ÅBermuda ςgray-green





Grasscycle!

ïLeave clippings on the lawn to 
decompose

ïReduces Nitrogen needs by 
25%

ÅDoes not contribute to 
thatch when mown at 
correct height and frequency

ÅOnly remove clippings when 
mowing delayed or weed 
seed abundant



Traditional Piedmont Lawn:
Tall Fescue
ÅMost heat tolerant 

cool seasongrass

ÅSun-part shade

Åaƻǿ ŀǘ оέҌΣ ƴŜǾŜǊ 
ǎƘƻǊǘŜǊ ǘƘŀƴ нΦрέ

ÅWide blade = coarse 
texture

ÅSeed in Sept/Oct

Pastures and hayfields in our area 

are predominantly tall fescue



Cool Season Grasses

ÅFrom Europe/Northern Asia

ÅBest in western half of NC

ÅShoots and roots grow during cool times of year: 
Spring & Fall

ÅGreen in winter, struggle during heat of summer



Tall Fescue

Benefits/Advantages:

ÅEasiest turf to establish 
by seed

ÅClumping/bunch grass ς
does not run into beds 
and gardens

ÅDark green color

ÅGreen year-round

ÅRelatively shade tolerant



Bunch Grass



Traditional Piedmont Lawn:
Tall Fescue

Disadvantages:

ÅMay go dormant during summer 
drought if not irrigated

ÅBecomes spotty/patchy over time

ÅHas to be overseededevery 2-3 
years to maintain 
thickness/coverage

ÅNot well adapted to sandy or 
drought prone soils ςbest on well 
drained clay



Tall Fescue Varieties Recommended 
for the Piedmont

ÅMany named varieties 
(cultivars) available
ÅPlant a blend of 

varieties
ÅTrials at NCSU have 

identified best for NC, 
including:
ïWolfpackII
ïRebel IV
ï3rd Millenium

ÅNOT Kentucky 31 ςold 
pasture variety



Varieties Should Be Listed on Label

Always buy seed 

dated for current 

year, preferably 

stored in climate 

controlled 

environment 

(indoors)



If It Sounds To 
Good To Be True. . .

ÅMany blends 
include unknown 
varieties and/or 
non adapted 
species

ÅAVOID! 

http://www.turffiles.ncsu.edu/Articles/TF005584.aspx

http://www.turffiles.ncsu.edu/Articles/TF005584.aspx


Alternative:
Tall Fescue-Clover Blend

ÅClover = legume = fixes 
nitrogen
ïReduce N fertilizer needs by 

1/2

ÅDutch white clover
ïPerennial

ïCreeping habit

ÅDisadvantages:
ïAttracts bees (stings)

ïSlick/clumpy when mown



Tall Fescue ςClover Blend

Mini- or Micro-
clovers preferred

ïά¢ǳǊŦ ¢ȅǇŜέ ǿƘƛǘŜ 
clover

ïLower growing 

ïLess vigorous

ïSmaller leaves

ïLess flowers



Bloom Season: Spring-Early Summer

Image source: University of Maryland

https://extension.umd.edu/sites/default/files/_images/programs/hgic/Publications/non_HGIC_FS/TT121 Tall fescue microclover lawns.pdf


Tall Fescue ς
Clover Blend

Seeding rate: 

Å3 ς5% by volume

ÅTall Fescue seeding rate: 
6 lbs/1000 sq. ft.

ÅAdd 0.2 ς0.3 lbsclover 
per/1000 sq. ft.

ÅMore clover seed = 
clover dominated lawn

Ideal time: mid-Sept



Other Cool Season Grasses

Annual & Perennial Ryegrass

ÅQuick fix - Not permanent

ÅOften included in 
άŎƻƴǘǊŀŎǘƻǊΩǎ ōƭŜƴŘέ

ÅSometimes used to 
overseedwarm season 
lawns in winter
ïThis is very damaging!

ïNOT Recommended



Other Cool Season Grasses

Sometimes included in mixes for 
shade:
ÅKentucky bluegrass
ÅFine fescues
ïChewings, Creeping Red = 

preferable
ïHard, Sheep = poor heat tolerance

Tall fescue should make up          
majority of blend
ÅLooks for 5:1:1 blend
ÅTall fescue: KY bluegrass: fine 

fescue



άbƻ aƻǿέ [ŀǿƴǎ

ÅTypically mix 
of fine fescues

ÅSuited to 
northern 
states, Pacific 
NW

ÅToo hot here?

ÅMay work for 
shady areas?



Newer Turf Options:
Warm Season Grasses

ÅActively grow spring-fall

ÅDormant in winter

ÅCompared to tall fescue:

ïMore heat tolerant

ïMore drought tolerant

ïMore wear tolerant

ïά{ŜƭŦ-ƘŜŀƭƛƴƎέ

ÅMany varieties must be 
sodded Winter Color



Warm Season Grasses

ÅFrom Africa, SE Asia

ÅBest adapted to eastern half of NC

ÅBermuda, Zoysia, Centipede, Carpetgrass, 
St. Augustine, Bahiagrass



Spread by:

ÅStolons- above ground stems

ÅRhizomes-below ground stems 

ά{ŜƭŦ IŜŀƭƛƴƎέ

ïFill in damaged areas

ïMore difficult to keep out of 
beds

Seed/plug or sod April-July

ïKeep moist during 
establishment!

How Warm Season 
Grasses Grow

Stolons

Rhizome



Bermudagrass

ÅFine to medium texture, 
narrow blade
ïaƻǿ ŀǘ мέ-нέ ǿƛǘƘ ǊƻǘŀǊȅ 

mower, lower with reel 
mower

ÅGray-green to blue-green 
color

Advantages:
ÅExcellent wear tolerance
ïHigh traffic areas
ïOften used on golf courses, 

sports fields

ÅHigh drought tolerance



Bermudagrass:
Disadvantages 
ÅFull sun, not shade tolerant

ÅSpreads rapidly: stolons
and rhizomes
ïQuickly spreads into gardens and 

landscape beds

ÅMow frequently = 2/week

ÅHigh fertilizer requirements

ï4 applications nitrogen per 
year

ÅHIGH MAINTENANCE ς
Developed for golf courses 
and sport fields



Bermudagrass
Varieties
ÅCommon Bermuda
ïCoarser texture

ïSeeded ςestablished fast

ïOften considered a weed!

ïSpreads rapidly

ÅHybrid Bermuda
ïFiner texture

ïSome varieties can be seeded

ïOthers must be established 
from plugs or sod

ÅSee varieties listed in 
Carolina Lawns publication

Princess is an improved 

seed strain 



Zoysiagrass

ÅFine to medium texture, 
medium- dark green

ÅSpreads by stolonsand 
rhizomes 
ïNot as vigorously as Bermuda

ÅGood wear resistance

ÅVery drought tolerant

ÅTolerant of moderate shade

Å2 ς3 applications of N/year

ÅDeveloped for residential 
lawns

óEmpireô Zoysia



Zoysiagrass

ÅAverage mowing 1/week

ÅModerate Maintenance 

ÅSeveral varieties, most 
are sodded

ÅZenith and Compadre                                                 
can be seeded

ÅEmerald, Meyer ςearly 
cultivars, much better 
varieties available now



Wider Leaf Blade 

ïCrowne

ïEmpire

ïEl Toro

ïZenith

ïCompadre

Mow 2-оέ

Zoysiagrass- Newer Cultivars
All have Fast Lateral Growth

Finer Texture 
Leaf Blade

ïZorro

ïZeon

ïCavalier

ïDiamond

ïGN-Z

Mow lower



Turf Alternatives

ÅThere are no living lawn 
alternatives that tolerate 
regular wear

ïWill need paths if want to walk 
through

ÅThe right choice for your yard 
will depend on:

ïSite conditions (sun/shade, 
drainage)

ïPersonal preference (appearance)

ïLandscape goals

Creeping Jenny



The Wrong Place 
for Lawns

ÅNarrow strips 

ÅNarrow areas with 
concentrated traffic

ÅOn steep slopes 

ÅPoorly drained, wet 
areas

ÅShade

ÅCovering acres

Plant narrow strips with 
groundcovers and perennials

Nepeta

(blue 

flowers) 

and 

Angelina 

Sedum 

(low, lime)



Narrow Strips
Plant perennials for 
pollinators!
For ideas:
Åwww.carolinapollinator 

garden.com
ÅVisit the Pollinator 

Paradise Garden at 
Chatham Mills, Pittsboro
ïTop 25 Plant List

ÅAttend upcoming 
pollinator conservation 
workshop

https://growingsmallfarms.ces.ncsu.edu/growingsmallfarms-pollinatorgarden/
https://growingsmallfarms.ces.ncsu.edu/wp-content/uploads/2012/08/Top-25-Plants-and-Suppliers-2.pdf
https://growingsmallfarms.ces.ncsu.edu/2017/04/spring-2017-pollinator-garden-workshops-garden-tours-2/


Wrong Place: 
Frequent, 
Concentrated Traffic

ÅAdd a path! Gravel, 
mulch, stepping stones



Wrong Place: Steep Slopes

ÅNative trees 
are the best 
option on 
slopes too 
steep to mow

ÅShrubs and 
ornamental 
grasses  also 
work ςnot as 
long lived



Wrong Place: Wet

ÅPoor drainage = 
disease problems!

ÅPlant moisture 
tolerant trees, 
perennials and 
sedges & rushes
ïRiver birch

ïWillow oak

ïBald cypress



Common Rush, Juncuseffusus



Wrong Place: Shady

ÅOver 50% 
shade, no turf 
will grow well

ÅAlternative: 
groundcover 
with path OR 
let moss 
grow!



Moss Lawns



Cultivating Moss

ÅFor shady, moist areas
ÅMoss is not tolerant of heavy 

foot traffic ςadd a path
ÅTransplant patches spring
ïPress into loosened soil
ïKeep moist for 3-4 weeks

ÅMake a moss slurry:
ïMix 2 parts moss, 2 parts water, 

and 1 part buttermilk in a blender
ïSpread over soil surface and keep         

moist until established



Groundcovers for Shade

ÅNone tolerate foot traffic

ïAdd a path

ÅPerennials

ïLow-growing, evergreen

ïSpreaders or clumpers

ÅSedges

ïGrass like plants

ïDeer resistant
Viola walteri
Ψ{ƛƭǾŜǊ DŜƳΩ



Pennsylvania Sedge

Carex pensylvanica



Rosy Sedge

ÅCarexrosea

ÅPiedmont 
native

Åмнέ 

ÅSlowly 
spreading

ÅDry or moist 
sites 

ÅPart - full 
shade



More Low Growing, 
Shade Tolerant Sedges

ÅAppalachian Sedge, 
Carexappalachica

ïмнέΣ ŘŜƴǎŜ ƳƻǳƴŘǎ 

ïdrought tolerant

ÅCherokee Sedge,  
Carexcherokeensis

ï12 ςмуέ

ïPrefers moist sites



Dwarf 
Mondo 
Grass



Woodland Stonecrop, Sedum ternatum



Green and Gold
Chrysogonum

virginianum

Foamflower
Tiarellacordifolia



Native Ferns
Most are deciduous, Christmas Fern is evergreen



Groundcovers 
for Dry Sunny Sites

Moss Pink,                                 

Phlox subulata

Cheddar Pinks,                

Dianthus 

gratianopolitanus



Low Growing 
Sedums

ÅDrought tolerant ς
require good drainage

ÅVarieties include: 

ïAngelina

ïBlue Spruce

ïWeihenstephanerGold

ïSedum spurium

Å5ǊŀƎƻƴΩǎ .ƭƻƻŘ

ÅRed Carpet

ïSedum album

Sedum 

Green Roof

Learn More

https://content.ces.ncsu.edu/plant-selection-for-extensive-green-roofs-in-the-research-triangle-area-of-north-carolina


Junipers

ÅCreeping Juniper 

ïJuniperushorizontalis

ï[ƻǿŜǎǘ ƎǊƻǿƛƴƎΣ мΩ Ȅ сΩ

ïMany named varieties

ÅShore Juniper

ïJuniperusconferta

ïDǊƻǿǎ муέ Ȅ пΩ

ïΨ.ƭǳŜ tŀŎƛŦƛŎΩ ƛǎ ǇƻǇǳƭŀǊ

Both are very drought tolerant



For Wet or Poorly Drained Sites

Rain Lily, 
Zephyranthescandida

Sweet Flag, 
Acorusspecies



Wrong Place: 
Turf Should Not Be a Default!



Alternative: 
Meadow

Dominated by 

native grasses:

ÅLittle Bluestem

ÅBig Bluestem

ÅIndian Grass

ÅBroomsedges

ÅPanic Grass

Native perennials 

mixed in



Longwood Gardens, 

Kennett Square, PA



Meadows

ÅPaths and mowed 
edges serve as 
άŎǳŜǎ ǘƻ ŎŀǊŜέ

ÅAdd birdhouses, 
habitat signs

ÅMow once a year 
to prevent woody 
plants invading


