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Ecological Services & Disservices of Turfgrasses

• water filtration

• erosion prevention

• recreational space

• cultural & educational value

• reservoir for biodiversity

• CO2 sink

• water intensive

• pollution/N runoff

• loss of wildlife habitat

• pesticide exposure

• suppression of biodiversity

• CO2 source



Why are grasses generally good at retaining 

water and carbon?

•Perennial systems

•High root biomass

•Potentially high soil 
biological activity

https://www.thisiscolossal.com/2022/01/wageningen-root-archive/



Turfgrasses can host rich biological communities
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What happens when we remove soil invertebrates 

from the picture?



0

2

4

6

8

w/ animals w/o animals

decomposer fungi

0

5

10

15

20

w/ animals w/o animals

mycorrhizae

Beneficial fungi begin to decline
N

m
o

l/
gr

am
 s

o
il



0

0.05

0.1

0.15

0.2

0.25

w/ animals w/o animals

Oxidase activity

0

50

100

150

200

w/ animals w/o animals

Cellulase activity

Soil microbial activity decreases
N

m
o

l/
gr

am
 s

o
il



Decomposition of fresh organic matter slows
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Soil aggregates disappear and carbon 
accumulation slows
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Mowing Intensity

How does mowing influence turfgrass ecology 
and ecosystem services?



A cut above: impacts of mowing frequency and 
height on soil arthropod biodiversity



Mowing Frequency Study



- 1 week
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Mowing Frequency Study
• lawn-type turf
• Low-input 

• no pesticides, fertilizers, or irrigation
• typical for large NY lawn or 

municipal park
• mown at 3.5”
• Treatments began – April 27th, 2023



Soil invertebrate abundance – spring 2023
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Mowing Height



Mowing Height x Pest Management Program
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Major Soil Invertebrate Groups
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What does the literature tell us about mowing height 

impacts on turfgrass ecosystem services?



Pests & Pathogens

• Mixed results & context dependence

–Some problems may become more severe
• aboveground pathogens may be more damaging 

due to greater stand density

–Some problems may become less severe
• Belowground pests & pathogens may decrease in 

severity due to greater plant resilience

aboveground

belowground



Roots & Stress Management

Mowing Height
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•max depth
•density

•mortality
•dead biomass
• turnover rate

??



Roots & Stress Management



evapotranspiration

leaching

plant uptake

lateral flow/runoff

Water/Nutrient use & retention

Short vs long-term perspective
• Short-term

– taller turf = greater surface area = greater ET

– increases water needs of high-value turf

– assumed greater drought stress in summer

• Long-term
– Taller turf = denser turf & deeper roots

– Increases drought resistance

– Increases water use efficiency

– Reduces lateral flow and runoff

– Increased water holding capacity

– Greater root mass = more soil aggregation = higher WHC

Soil 
WHC



@Cornell_SAEL

Thank you!
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