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In natural, native ecosystems, trees and 
grasses rarely grow happily together



With the exception of sports turf, landscapes have turf and 
trees growing together…

And this coexistence can create problems



Today’s Objective: 
Gain a Better Understanding of Turf and Tree Interactions

• Tree/turf growth and competition

– Light

– Water

– Nutrients

• Turf management

– Mowing

– Fertilization

– Irrigation

– Herbicides

– Carbon sequestration

• Tree management

– Preventing mower injury

– Herbicides

– Fertilization

– Carbon sequestration



Specifically focusing on problems that…

Turf causes for trees:

• Competition (water, 
nutrients, oxygen)

• Mowing/trimmer injury

• Exposure to herbicides

Trees cause for turf:

• Competition (water, 
nutrients, light)

• Surface rooting

• Decreased air circulation



An Important Thing to Remember…

The system that was established first and is most 
mature (the tree or the turf) has the advantage 
over the one that is introduced to the system

Trees newly planted into existing turf may 
struggle to successfully establish

Turf will struggle in a landscape with 
mature trees that create heavy shade



Where are trees’ roots?

In compacted or clay soils:
• 90-95% of roots in top 12”
• 50% of roots in top 4-6”
• Spread up to 5 times the width of the canopy



Where are trees’ roots?



Where are turf roots?

• Bluegrass: 4-12” (most in the surface 6 
inches)

• Tall fescue: Up to 36”

• Fine fescue: Up to 36”

• Bentgrass: 4-6”

• Annual bluegrass: 1-4”

• Bermudagrass and buffalograss: 36”+



Problems that Trees Cause for Turf

• Competition for light, water, nutrients



Trees Compete with Turf for Light

• Trees reduce the AMOUNT 
of light available for turf 
growth

• Trees reduce the DURATION 
of light

• Trees reduce the QUALITY 
of light 

– Green light and far-red 
light (“leftover light”) 
under trees results in 
weak, spindly tree 
growth



Depends on canopy 

height, spread and 

density

Morning sun is critical 

to turf growth

Shady environments 

increase humidity 

which may lead to 

increased disease



Light Quality = wavelengths

Light quality is better at the top of the 
tree versus what the turf receives



Sunlight Green light is reflected

Red and Blue 
light are 
absorbed by 
tree leaves

Far red light is 
transmitted to 
ground below



Relative Shade Tolerance

Cool Season Warm Season

•Fine Fescue

•Chewings > hard, sheep 
& red

•Annual Bluegrass

•Poa supina

•Tall Fescue

•Creeping Bentgrass

•Rough bluegrass

•Kentucky Bluegrass

•Perennial Ryegrass

•St. Augustinegrass

•Zoysiagrass

•Seashore Paspalum

•Centipedegrass

•Buffalograss

•Bermudagrass

Cool season grasses are more shade tolerant than warm season grasses

High

Low



COMMON TURF MYTH:  
Turf grows poorly under pine trees because the fallen 

needles cause the soil pH to become too acidic

Basis for the myth:

• Turf tends not to grow 
underneath mature 
pines

• As the turf thins out, it 
is replaced by a layer of 
pine needles

The Truth

Poor turf performance under 
pines results from:

– heavy shade from tree 
canopy (low light 
quantity and quality)

– competition for water 

– competition for nutrients

– physical “smothering” by 
the needles



Tree and Turf Water Use

The million dollar 

question: How much 

water does turf use?  

Trees? 



Total Landscape ET
(Minneapolis Urban Landscapes)

The Impact of Trees on Temporal Variability in Urban Carbon and Water Budgets. 2010. Emily Beth Peters.
DISSERTATION, UNIVERSITY OF MINNESOTA

Irrigated turf

Irrigated turf

Non-irrigated turf

Non-irrigated turf

Deciduous trees

Deciduous trees

Evergreen trees

Evergreen trees

Bottom line:
• During the active 

growing season, trees 
and turf shared the 
water equally

• During dormant 
season, turf used 
more water since 
trees didn’t have 
leaves

• Evergreens 
consistently use the 
same amount of 
water throughout the 
year



Will the Water Requirement of a Landscape 
Change as it Matures?

The point: In a mixed landscape of trees and turf 
matures, trees tend to use more water than turfgrass.



Problems that Trees Cause for Turf

• Competition (water, nutrients, light)

• Surface rooting



What Causes Surface Rooting?

• Trees are relatively shallow-rooted

• Some species are very shallow-
rooted

• Compacted urban soils

• Excessive irrigation (lack of oxygen)

• Where nutrients are?



What Can Be Done to Surface Roots?

• Pruning? NO!

• Bury them? NO!



What Can Be Done to Surface Roots?

• Pruning? NO!

• Bury them? NO!

• Leave them? YES!



What Can Be Done to Surface Roots?

• Pruning? NO!

• Bury them? NO!

• Leave them? YES!

• Mulch? YES…done properly!



Mulching Surface Tree Roots

• Using an organic 
mulch, apply a layer 
over the roots that is 2-
4” thick

• Keep all mulch away 
from the tree trunk

• Growing turf within 
tree roots can be 
difficult to maintain; 
avoid mower injury to 
roots



Problems that Trees Cause for Turf

• Competition (water, 
nutrients, light)

• Surface rooting

• Decreased air circulation

Powdery mildew on bluegrass

Prolonged leaf wetness > disease
• Powdery mildew
• Leaf spot
• Dollar spot



Turf Management for Shade



The most efficient time to water your lawn is 

when there is dew or guttation fluid on the grass.

Between 9 pm and 10 am or…whatever local 

rules allow.



Fertilizing Lawns with Trees
• Use slowly available N sources

when fertilizing in the spring
or summer

• Practice late-season (fall) N
fertilization

• Mature (20+ years) landscapes
require lower annual N rates 
(1-2 lbs N/1000/growing season)

• Soil test for P and K

• Apply iron to prevent chlorosis

• Return/recycle clippings



Mowing Lawns with Trees

• Mow as tall as 
possible… 2.5-3.5 
inches

• Mow when soil is drier, 
to reduce compaction

• Return/recycle tree 
leaves

• Return/recycle 
clippings



Nutrient Removal in Clippings from 

Average Home Lawn 

(pounds per 1000 square feet)
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• Clipping removal 

causes substantial 

loss of all nutrients 

from turf systems

• Fertilizer programs 

were “designed” to 

replenish this annual 

loss



Weed Management Around Trees

• Mow, fertilize and irrigate to 
keep turf as healthy as 
possible

• Return/recycle tree leaves and 
grass clippings

• Use systemic herbicides 
sparingly near trees

• Use contact herbicides

– Carfentrazone (Quicksilver)

– Sulfentrazone (Dismiss)

– Iron HEDTA (Fiesta)

– Herbicidal soaps/essential 
oils

Common chickweed

Ground ivy



We         trees!



Horrifying Tree Fact 

Some studies have shown 

that a newly planted 

urban/street tree may have 

a life expectancy of only  

8-12 years







Why Don’t Trees Live Longer in Urban Areas?

• Planting methods

• Care after planting

• The philosophy that 
it’s “easier to replace 
than to care for”

• Competition for 
water, nutrients and 
other resources with 
other plants (turf!)



Problems that Turf Causes for Trees

• Competition for water, nutrients, oxygen



• 400% increase in fine 

root development under 

mulch compared to 

grass

• 20% faster top growth 

on mulched trees

• Protects trunk from 

lawnmower injury

Mulch Enhances Tree Vigor by Reducing Turf 

Root Competition

Watson et al., Morton Arboretum



Lawn/Tree/Landscape Irrigation

• Remember, trees and turf 
are sharing the 
landscape….and the water

• Bluegrass turf needs 1-2.5” 
per week, depending on 
time of year and 
temperature

• May need to apply more 
water to a landscape with 
large trees…to keep the 
trees from becoming 
stressed



Turf/Tree/Landscape Irrigation

Zone landscapes appropriately

• Use sensible combinations of 
drip, microspray, pop-up 
sprays and rotors to water the 
plants correctly

• Create hydrozones (plants 
grouped according to similar 
irrigation requirements)

• More control generally results 
in greater irrigation efficiency 
and healthier plants 



H2O requirement = 2.5”/YEAR

H2O requirement = 2.5”/WEEK



Do Landscape Trees 
Need to be Fertilized?



Questions we want answered from 
research at CSU

• Is it necessary to fertilize mature trees and do 
they benefit from fertilization if planted in 
turfgrass?  

• When fertilizer is applied, how much is being 
absorbed by the turf?  The tree?  

• Do mature shade trees need regular fertilizer 
to maintain growth?



Current recommendations

• To maintain mature tree vitality: 2-3 lbs/N/1000 
ft2

• Recommendation rates vary from 1-6 
lbs/N/1000 ft2

• Remember, turf fertility recommendations are 
2-4 lbs/N/1000 ft2

Smiley, et al., 2002



What’s the point?

• It would appear, although studies are not 
conclusive, that fertilizing trees in a well-
fertilized lawn (3-4 lbs/N/year), does not lead 
to increased tree growth or overall health

• Do trees in poorly fertilized lawns need to be 
fertilized?  Probably?…maybe?…yes?



Turf-Tree Research in Windsor, CO

• Began in spring 2013 on a 
mature stand of Autumn 
BlazeTM maples (~15 years 
old) growing in Kentucky 
bluegrass turf

• 1 and 4 lbs/N/1000 sq ft per 
growing season

• 6 total replications

• Collected both turf clippings 
and leaf samples throughout 
the summer (June to October)

• Tree growth measurements



Branch Growth Increments (2013)



N Rate Effect on Tree Growth (2014)

• All plots received 1 
lb/N 1000 ft2

• Average 2014 branch 
increment growth is 9 
cm (39.1%) greater for 
High N trees
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Leaf N Content (2013)
(% N on dry weight basis)

No effect of N 
fertilization on tree 
leaf N content at 
any date in 2013



Effect on Leaf N Content (2014)

• Average 2014 N percent (dry weight) is 35% greater 
with high N fertilization



Preliminary Conclusions

• Fertilization of turfgrass affects both branch growth 
and leaf N content in mature Autumn BlazeTM

maples

• We observed a one-season delay in response to 
high N fertilization

• Quality of turf was acceptable at low or high N 
fertilization levels  (15+ years old)

• We did see an increase of necrotic ring spot using 
high N fertilization levels on turfgrass

• Research and data collection will continue in 2016



Problems that Turf Causes for Trees
• Competition for water, nutrients, oxygen

• Mower/string trimmer injury

• Wounds are entry points for disease 
pathogens, insect pests

• Disrupts water and nutrient movement 
between roots and tree canopy

• May eventually kill tree



Preventing Mower/String Trimmer Injury

• Education, accountability

• Herbicide circles

• Tree guards

• Mulch



Preventing Mower/String Trimmer Injury

• Trunk guards require maintenance 
and may not always prevent 
damage

• May cause tree damage (girdling) 
themselves if tree outgrows them

Spraying out vegetation 
(usually turf) around trees 
may cause injury or death if 
the wrong herbicide is applied



Benefits of Mulch

• Weed prevention

• Reduces evaporation by 25 to 
50%

• Stabilizes soil moisture and 
temperature

• Organic mulches improve soil 
tilth

• Lessens soil compaction

• Increases water infiltration rates

• Reduces erosion

• Aesthetically attractive

• Eliminates mower and string 
trimmer injury to trees



Stem caliper growth eight seasons after planting; B. Cregg, Michigan State Univ.



Use Mulch Properly! 

• Mulch should be no more than 
2-3 inches deep

• Do NOT cover the top of the 
root ball of a newly planted tree

• Keep mulch 6-8 inches away 
from the base of established 
trees

• Mulch ring should be a 
minimum of 2-4’ wide

• Organic mulches are preferred

• Do not use landscape fabric 
under the mulch



Worst Mulching Ever!



Problems that Turf Causes for Trees
• Competition for water, nutrients, oxygen

• Mower/string trimmer injury

• Exposure to herbicides
• Direct “hits” to canopy, suckers, trunk
• Root uptake
• Drift and/or volatilization

Imprelis injury on white pine Glyphosate injury on ash 2,4-D injury on redbud







Glyphosate mixed with 

imazipic (soil sterilant)



Herbicides of Greatest Concern

 Phenoxys (2,4-D, MCPP, MCPA, dichlorprop) foliar

 Benzoic Acids (dicamba) root active

 Picolinic Acids (Pyridines) and Relatives (root active)

 clopyralid/Confront

 triclopyr/Turflon

 picloram/Tordon

 aminocyclopyrachlor/Imprelis

 Amino Acid inhibitors (foliar; but sometimes mixed with sterilants)

 glyposate (Roundup)

 Photosynthetic Inhibitors (root active; soil sterilants)

 triazines (atrazine, simazine, prometon/Pramitol)

 uracils (bromacil/Hyvar)

 phenylureas (tebuthiuron/Spike)

 Imidazolinone herbicides (root active; soil sterilants)

 imazapic

 imazapyr (in Ortho Ground Clear)

 imazaquin (Image)



Suckers—what to do?

• Spray ‘em? NO!

• Leave ‘em? NO!

• Prune ‘em? Yes



Avoiding Herbicide Injury on Trees

• Always follow the label!

• Apply when calm and cool

• Don’t apply just before rain

• Spot treat weeds in turf

• Avoid using root active 
herbicides within tree root 
zones

• Avoid using sterilant herbicides 
near trees

• Don’t spray suckers, exposed 
roots, or the trunk/base of 
trees



We         trees!

One of the main reasons 

we plant trees is to reduce 

environmental carbon 

inputs



Carbon Sequestration
The process by which carbon dioxide from the 

atmosphere is absorbed by plants via photosynthesis and 
stored as carbon in plants (wood) or soil.



Trees and Carbon

• Trees absorb carbon during their life (up to 21.8 
kg/year)



Trees and Carbon
• But…trees also add carbon to the atmosphere 

during production and maintenance



What is the carbon footprint 
of a nursery tree?

• Research from Kentucky and Texas A&M 
assessed the carbon footprint and production 
costs of field-grown redbud

• Trees take carbon to produce…does their carbon 
sequestration in their life offset greenhouse gas 
emissions during production?

Ingram, D.L. and C.R. Hall. 2013. Carbon footprint and related production costs of system 
components of a field-grown Cercis canadensis L. ‘Forest Pansy’ using life cycle assessment. J. 
Envion. Hort. 31(3): 169-176.



Redbud during production

-15 -10 -5 0 5 10 15 20

Liner inputs

Transport to nursery

Field production inputs

Sequestered CO2

Transport to customer

Transport & transplant

Ingram and Hall, 2013

Total carbon “cost” during production: 13.7 kg/CO2



Redbud
CO2 sequestration during use phase
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Ingram and Hall, 2013

If trees only live 8 years, their 
net benefit is ~10.3 kg CO2



Model System Assumptions:
Take down and disposal of redbud

• Travel 24 miles in heavy truck

• Use chainsaw 1 hour for redbud

• Use 120 hp chipper 0.5 hours for redbud

• Chips hauled to site for municipal use as mulch

• Data based on interviews with certified arborists

Ingram and Hall, 2013

Total carbon cost of tree 
removal: 88.444 kg/CO2



Redbud
CO2 sequestration during use phase
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Lifespan of ~22 years!

Ingram and Hall, 2013



Lawn Biomass and Carbon Production



A healthy, well-maintained landscape will 

sequester more carbon than a poorly-

maintained landscape 



What’s the bottom line of carbon for 
trees and turf?

• The more often we replace trees, the more 
carbon we put into our atmosphere

• Trees need to be planted and maintained for 
longevity—there’s an economic, aesthetic and 
environmental bottom line

• If turf is maintained using BMPs, it will store 
more carbon than it takes to maintain



What does it mean for YOU?

• Keep trees alive!

• Keep your turf healthy using BMPs

• Use smart maintenance and have a reason for 
everything you do
– Mow only when necessary

– Fertilize responsibly

– Irrigate when needed

– Use pesticides appropriately

• Make mulching a practice




