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ABSTRACT

Lawns have evolved over time, starting as functional spaces in medieval gardens to
appearing as the manicured, European-inspired landscapes we know today. The widespread use
of monoculture lawns in North America signifies a shift towards a curated environment. These
lawns come with consequences for biodiversity due to intensive maintenance like frequent
mowing, chemical treatments, and watering. This study explores the history of lawns, the impact
of maintenance on biodiversity, and potential sustainable lawn care approaches. This thesis
highlights the negative impacts of having monoculture lawns, such as reducing insect
populations, disrupting soil quality, and polluting water ecosystems with chemicals. It
emphasizes the need for society and municipal regulations to shift towards more eco-friendly
lawn management practices. This review stresses the importance of addressing the downsides of

monoculture lawns through proactive measures and exploring sustainable alternatives.
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INTRODUCTION

Urban sprawl is the uncontrolled spread of urban areas due to development and has
become a growing issue in modern times (Johnson 2001). Natural systems are rapidly being
replaced by cities and farmland to accommodate the human population (Johnson, 2001). Due to
this there has been a decline in biodiversity within these areas (Sushinsky et al 2012). Lawns
contribute to this loss for various reasons including habitat loss and fragmentation (Robinson
2012). Lawns have evolved over time and are commonly found as monocultures in todays day
and age (Robbins and Birkenholtz 2003). They were once seen as a symbol of wealth and
privilege but now dominate urban environments, affecting biodiversity and ecosystem health
(Sushinsky et al 2012). This thesis looked at the historical roots, ecological impacts and
management strategies of lawns while maintaining focus on biodiversity. Despite growing
interest in sustainable lawn management, we are still in a transitional stage as a society (Burns
2012; Sushinsky et al 2012). In this stage we are partaking in and feeling the effects of different
industrial mindsets while trying to move forward with the knowledge we are obtaining through

new studies on sustainability (Burns 2012).

Biodiversity studies show that lawns displace native species and favour invasives that are better
adapted to urban settings (Simmons et al 2011; Hayes et al 2023). Within the urban environment
it also is common to see a biodiversity decline in adjacent and nearby aquatic ecosystems
(Kozlowski and Bondallaz 2012). In particular, high-intensity lawn management has noticeable
negative effects on both plant and invertebrate species, which causes disruptions in essential
ecological processes such as pollination and seed dispersal (Watson et al 2019). The use of

biological indicators can help us assess the impact of lawns on species diversity, ecological



redundancy, and ecosystem services (Parikh et al 2020). Overall, this thesis emphasizes the
needs for sustainable lawn management practices that promote biodiversity conservation and
restoration in urban environments by understanding the historical trends and ecological

implications of monoculture lawns.

OBJECTIVE

The objective of this paper was to demonstrate through the literature hlow\ monoculture
lawns impact biodiversity by exploring their historical roots, ecological impacts, and sustainable

lawn practices.

HYPOTHESIS

Monoculture lawns have a negative impact on biodiversity by reducing species diversity

compared to original landscapes or more ecologically sound lawn management practices.

LITERATURE REVIEW

History and Evolution of Lawns

Human history shaped the world we see today. Understanding it means that we can better
comprehend the systems in place and where they came from. This is true for the presence of
lawns across North America. We didn’t always have the expansive green areas we know today as
lawns, the area of our properties that act as a border between our private homes and the outside
world. An area to lounge, play games and tend to. In fact, from the 11th-15th century during the
medieval period, people of all status took pride in growing their own food(reference). Their
medieval gardens contained herbs, vegetables, fruits, flowers and grains (Landsberg 2004; Figure

1.
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Figure 1. The Medieval Garden (Landsberg 2004)



By the late 15th century, Renaissance gardens were established in Europe (Turkan and Koksaldi
2021). These gardens featured geometric designs and symmetrical plantings which were popular

during this period. They were admired as art pieces (Turkan and Koksaldi 2021; Figure 2).

Figure 2. Renaissance gardens of the Villandry (Renaissance gardens of Villandry 2018)



By the early 17th century, the Renaissance period had come to an end and a new modern era
began (Gaudio 2020). Lawns as we know them today, featuring short mown grass, came about in
the 18™ century, originating in France and England through the English Landscaping Movement]
(Brown and Williamson 2016). Lancelot “Capability” Brown was a famous English landscaping
artist renowned for his interpretation of what a lawn should look like (Brown and Williamson
2016; Figure 3). He was a large influence on today's monoculture lawns as he was obsessed with
smoothing out the wildness of nature and having a controlled green space (Bormann F.H et al

2001).

Figure 3. Lawn design by famous English landscaper Lancelot “Capability” Brown (lLancelot “capability” brown, n.d. )]



It was around this same time that Britain was colonizing America and so their ideas about nature
and landscaping were brought over as well (Bormann et al 2001; | Brown and Williamson 2016).
Thomas Jefferson was one of the first to replicate the European lawn and so, wealthy U.S
landowners quickly followed suit (Bormann et al 2001; Robbins 2008). Until the mid-nineteenth
century it was only common for the rich to have maintained lawns while everybody else stuck
with their “messy” yards filled with vegetables, herbs and weeds. This is because lawns require
time, energy and money to maintain (Bormann et al 2001; Robbins 2008; Watson et al 2019).
They were seen as a privilege to have and so, as technology advanced so did the opportunity for
more Americans to be able to upkeep their lawn. With the perception of wealth and status in
mind, many Americans jumped at the opportunity to have a green, cleared out space. By the mid-
twentieth century lawns were an integral part of the lives of all Americans (Bormann et al 2001;

Robbins 2008).

Figure 4. Typical North American Lawn (Fisher 2018)



In 1962 Rachel Carson published her famous book Silent Spring. This book got the ball rolling
on environmental awareness as she brought up many issues relating to the use of the chemicals
being used to aid in humanities control over nature (Carson 2022). Now, there is more
information about lawns and how to minimize one's environmental impact when managing one
(Pooya et al 2013; Ignatieva et al 2015, 2020; Paudel and States 2023). The idea of planting
more native species to increase species diversity and reduce water usage [are in the minds of more

people today than in previous decades| (Pooya et al 2013; Survis and Root 2017; Toro and

Ribbons 2020).

Figure 5. Modern approach to more sustainable lawns (Cubie 2022)

However, change takes time and the effects that monoculture lawns have had on biodiversity
over these many years of human development continue to be studied. When it comes to
spreading information and implementing actions based on research, there is often a lag (Bandura

2009). When researchers identify issues such as the negative effects of monoculture lawns on



biodiversity, it takes time for that knowledge to reach a wider audience, including policymakers,
landscapers, and homeowners (Larson et al 2015). Even after awareness spreads, it takes time for
individuals and organizations to act and implement changes and this delay in action is evident in
various environmental policy cases (Larson et al 2015; Karlsson and Gilek 2020). Despite
existing knowledge of the negative impacts of monoculture lawns on biodiversity, there is
always more to discover. A wide range of knowledge is essential for creating successful
solutions to reduce any harmful effects and encourage landscaping practices that support
biodiversity (Ignatieva et al 2020). The aesthetic and functionality of lawns have fluctuated over
the years as people follow the current trends of their time (Bormann et al 2001). Trends can,
however, be influenced by current research and awareness (Ferguson and Bargh 2004). The
evolution of lawns varies in various parts of the world however this literature review, research on

North American biodiversity will be the focus.

Biodiversity Impacts of Lawn Maintenance

Three main practices go into maintaining a monoculture lawn: mowing, chemical usage,
and watering (Robbins 2008; Ignatieva et al 2015). All three practices have some sort of impact
on biodiversity and should be replaced or redesigned with sustainable alternatives in mind

(Ignatieva et al 2015; Paudel and States 2023).

Insects are important biodiversity indicators due to their abundance and diversity,
ecological roles and influence on agriculture, human health, and natural resources (Geoffrey and
Scudder 2017). Insects make up more than 50% of the species composition on the planet, at over
one million insect species overall (Purvis and Hector 2000; figure 6). They are very sensitive to
their surrounding environment, making them incredible bioindicators for any environmental and

anthropogenic changes (Parikh et al 2020). In ecology, insects have many valuable ecological



functions such as pollinating flowering plants, essential for reproduction and food production,
(Kevan and Baker 1983; Geoffrey and Scudder 2017). They act as decomposers, decaying
organic matter into readily available nutrients boosting various other organisms’ growth (Yang
and Gratton 2014). They also serve as a food source for many other species (Humbert et al

2021). So how do lawns contribute to negative impacts on insect biodiversity?

Mowing is a common lawn maintenance practice known to have detrimental effects on
insect populations by limiting their food sources and shelter (Humbert et al 2021; Proske et al
2022). This leads to declines in insect populations which then has a cascading trophic effect on
all other species relying on insects for their food source or other ecological functions (Yang and
Gratton 2014; Smith et al. 2015; Geoffrey and Scudder 2017). Insects help manage pest species,
aid in nutrient cycling, pollination, and seed dispersal and are overall an integral to maintaining
healthy, resilient and thriving ecosystems (Prather et al. 2012; Geoffrey and Scudder 2017; Klink
et al. 2019; Humbert et al. 2021). When insects are threatened other species such as birds,

mammals and plants are impacted as well (Geoffrey and Scudder 2017).
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Figure 6. Species Composition on the Planet (Purvis and Hector 2000)

Understanding the relationship between insects, plants and soil microbial communities is
important because they have an interconnected relationship with one another (Heinen et al 2018).
Where one thrives or struggles the others usually follow through their reciprocal interactions.
This means where one is impacted by a disturbance, such as lawn mowing, the others are likely
to be impacted as well (Heinen et al 2018). This disturbance may further the collapse of

ecosystem functions in an already disturbed, homogenous environment (MacDougall et al 2013).

There is a lot that insects do in the soil ecosystem. Beetles, ants and termites help in breaking
down organic material, which includes old plant parts or remains of dead animals, into tiny
particles during their feeding and decomposition processes (Ulyshen 2014). This accelerates

organic matter decomposition and releases elements such as nitrogen, phosphorus and potassium
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into the soil that can then be taken up by plants, enhancing their growth as well as productivity
levels (Harmon et al 1999; Ulyshen 2014). Some insects, such as ants, beetles, bees and wasps
both mature and larvae, Nburrow underground creating tunnels that help air, water and nutrients to
move around while also allowing soil structure becomes stronger and more porous, which leads
to easier water penetration and better drainage (McColloch and Hayes 1922). This allows for
plant roots to go down deeper into the soil better and get more nutrients out of it (Harmon et al
1999). Organic materials coming from dead plants, animals or excrement that come from
burrow insects through their holes makes the soils richer because they provide nutrients that

increase soil fertility (McColloch and Hayes 1922; Ulyshen 2014).

lWithout insects our crops would not grow, and many other taxonomic groups would struggle to
reproduce and survive due to insects’ relationships to plant and soil microbial communities I
(Yang and Gratton 2014, Figure 7). Soil-dwelling insects like predatory beetles, hoverflies and
spiders’ prey on harmful pest insects that destroy crops or harm plants, furthering their beneficial
relationship with each other (Arnold et al 2021). Research shows that insects also have a
mutually beneficial relationship with rhizobia bacteria (Nitrogen fixing bacteria) as well as their
symbiotic legume plants (Kempel et al 2009). Rhizobia fixes atmospheric nitrogen into a useable
form for plants, indirectly benefiting insect herbivores by improving nutritional quality of the
plant (Kempel et al 2009). Essentially, plants provide food and shelter for insects, which then
help maintain nutrients and soil structure within the soil, which than helps soil microorganisms
thrive (Figure 7). These microorganisms then help with nitrogen fixation for plants . These are
just some reasons to why the interconnectedness of microbial, insect and plant communities are
important to soil ecosystem health and why it is imperative that attempts are made, and measures

are put in place towards the conservation and improvement of this relationship.
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Figure 7. Reciprocal interactions between soil, plant and insect communities (Yang and Gratton 2014)

Species richness, abundance and genetic diversity are all good indicators of biodiversity
(Biggs et al 2007). They can be measured using different diversity indices, such as the Shannon-
Weiner Species Diversity index and the Simpson’s diversity index (Biggs et al 2007; Tasser et al
2008). The Shannon-Weiner index considers both species richness and evenness allowing for
less abundant species to still be accounted for (Nolan and Callahan 2005). The Simpson’s
diversity index is more concerned with dominance, variations in abundance and intuitive
interpretation (He and Hu 2005). These two indices are commonly used together for species
diversity measurements to provide a more accurate output of data (Fedor and Zvarikova 2019).
Other diversity indices include the Fisher Alpha Index, Berger and Parker Dominance Index,

Brillouin Index, and the McIntosh U Index (Fedor and Zvarikova 2019).


https://bio.libretexts.org/Workbench/General_Ecology_Ecology/Chapter_22%3A_Biodiversity/22.5%3A_Measuring_Biodiveristy
https://bio.libretexts.org/Workbench/General_Ecology_Ecology/Chapter_22%3A_Biodiversity/22.5%3A_Measuring_Biodiveristy
https://bio.libretexts.org/Workbench/General_Ecology_Ecology/Chapter_22%3A_Biodiversity/22.5%3A_Measuring_Biodiveristy
https://www.ableweb.org/biologylabs/wp-content/uploads/volumes/vol-27/22_Nolan.pdf
https://www.ableweb.org/biologylabs/wp-content/uploads/volumes/vol-27/22_Nolan.pdf
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Intensely mowed lawns reduce biodiversity by reducing species richness, abundance, and
genetic diversity of insects (Bonari et al 2017; Unterweger et al 2017; Lerman et al 2018; Sehrt
et al 2020; Toro and Ribbons 2020; Wintergerst et al 2021; Proske et al 2022; Figures 8-13).
When it comes to species richness, vegetative structures like tall grasses and wildflowers provide
a diverse habitat for different kinds of insects to thrive when they are not mowed down,
contributing to a richer ecosystem (Unterweger et al 2017; Sehrt et al 2020; Toro and Ribbons

2020; Figure 8-10).
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Figure 8. Bee richness and abundance in mowed vs unmowed lawns (Toro and Ribbons 2020).
Reduced mowing also allows for a wider range of plant species to take root, that would

otherwise not have the chance to due to disturbance from mowing (Chollet et al 2018; Sehrt et al

2020; Figure 9).
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Figure 9. Plant richness and floral percent cover in mowed vs unmowed lawns (Toro and Ribbons 2020)).

This further increases species richness by providing more resources and habitats for different
kinds of organisms that would usually not be able to thrive under a disturbed and homogenized
lawn setting (Sehrt et al 2020; Proske et al 2022). Undisturbed meadow environments show
significantly higher rates of both individual insects and number of different species when

compared to intensely mowed lawns (Unterweger et al 2017; Figure 10).
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Figure 3: Comparison of the total number of species between intensely and extensively mowed areas (for an
explanation of abbreviations, see Fig. 1). Black bars: extensively mowed meadow. Grey bars: intensely
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Figure 10. Species richness in lawn vs meadow environments (Unterweger et al 2017)
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Intensely mowed lawns reduce biodiversity by reducing species abundance (Braschler et al 2009;
Smith et al 2015; Lerman et al 2018; Wintergerst et al 2021; Proske et al 2022; Figure 8). Not
only do diverse habitats harbour more kinds of species, but they can also support more
individuals of various species due to an increase of useable habitat and resources (Lerman et al
2018). When a lawn is intensively mowed it takes away the habitat and resources that insect
populations need to thrive (Smith et al 2015; Unterweger et al 2017; Lerman et al 2018;
Wintergerst et al 2021; Proske et al 2022). Species found in abundance in meadow environments
are typically found in low abundance in a lawn environment, supporting the fact that lawns are a

heavily disturbed habitat (Unterweger et al 2017).

Number of individuals are important; however, it is the diversity of species and abundance of
individuals within each species that are important for overall biodiversity and the functionality of
ecosystems (Unterweger et al 2017). Monocultures support species that are adapted to a
homogenous habitat (Lerman et al 2018, Wintergerst et al 2021). Non-winged, pest, and ground
species all exhibit the opposite effects and have a negative response when reduced mowing
regimes are adopted (Proske et al 2022; Figure 9). This could be due to them preferring
homogenous habitats as well as increase of various predator species being able to control their

numbers more effectively (Wintergerst et al 2021).
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Effects of reduced mowing on Arthropod abundance
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Figure 11. Effects of reduced mowing on arthropod a%undancel Effect size measures the strength of the relationship between two
variables in a population. Zero means no change, positive numbers indicate an increase in abundance and negative numbers
indicate a decrease in abundance.(Proske et al 2022)

The effect of mowing varies between taxonomic groups. This is thought to be due to reasons
such as adaptability, resistance to disturbed habitats and ability to thrive or avoid disturbance

through flight (Unterweger et al 2017; Wintergerst et al 2021; Figure 10).
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Effects of reduced mowing on taxonomic groups
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Figure 12. Effects of reduced mowing on taxonomic groups (Proske et al 2022)
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It is important to note, however, that abundance does not equal diversity (Duelli and Martin
2003). This can be seen more in a study looking at urbanization and spider diversity in the
Phoenix area. It was found that lawns and agricultural fields harboured the lowest species
diversity in comparison to urban desert parks, urban desert remnants, industrial and xeric yards
(Shochat et al 2004). They did however have some of the highest species’ abundances (Shochat
et al 2004). This is because the homogenous nature of these land covers provides ideal habitat for
specific and few species (Shochat et al 2004; Lerman et al 2018, Wintergerst et al 2021). This
allows them to thrive without any competition and increase in numbers. A high abundance of a
limited number of species, however, is not a biodiverse environment (Gotelli and Colwell 2001;

Shochat et al 2004; Dornelas 2011).
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Figure 13. Spider diversity in different environments (Shochat,et al 2004)
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Confusion between abundance and richness can cause misinterpretations in biodiversity
assessments. Monoculture land covers may provide adequate habitat and resources for very
specific species, however, they become unusable for many other species (Hostetler and McIntyre
2004). Species that thrive in these monocultures then become abundant because they have no
more competition which may also explain how pest species could potentially increase in a

homogenous environment (Hostetler and McIntyre 2004; Wintergerst et al 2021).

With cities replacing natural areas, lawns can play an important role in landscape connectivity
and can act as corridors or stepping stones within city environments if maintained properly
(Bertoncini et al 2012; Ignatieva et al 2015). Homogenous landscapes lead to reduced genetic
diversity within |fragments\ due to limited habitat variation, restricted gene flow and edge effects
(Vandergast et al 2006; Johnson and Munshi-South 2017). However, if everyone had a lawn with
an ecological purpose, they could serve as natural reserves protecting lost genetic variation
(Bertoncini, 2012). Urban development causes habitat loss and fragmentation (Irwin and
Bockstael 2007; Fenoglio et al 2021). Homogenous and fragmented landscapes like the lawn
lead to reduced genetic heterogeneity which can impact the resiliency of different insect species
(Vandergast et al 2006; Vandergast et al 2009; Fenoglio et al 2021). This ultimately leads to their
population decline, reducing biodiversity within the city. (Vandergast et al 2006; Vandergast et

al 2009; Fenoglio et al 2021).

Chemicals such as herbicides, pesticides, and fertilizers have been used for over 50
years to maintain lawns (Joyce 1998). They are the second main lawn maintenance practice that
will be discussed in this paper due to their impacts on biodiversity. \Ever since Rachel Carsons’
book Silent Spring came out in 1962 there has been more of an awareness of chemicals and their

impacts (Carson 2022). However, we are still absorbing and dealing with those facts to this day.
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Awareness is a slow-moving force and even slower are the actions that come with it. Although
the world is attempting to move forward more sustainably every day, the sale, use and lack of
awareness around these chemical practices are still prevalent (Joyce 1998: Robbins et al 2001).
Up to 80 million pounds| (36-37 million kilograms) of pesticide ingredients are used on lawns
every year in the United States (Meftaul et al 2020). A huge driver of this is that the strong
demand for an aesthetic lawn is still prevalent (Held and Potter 2011). Meftaul et al 2020).
Different chemicals such as insecticides, fungicides and herbicides indirectly impact pollinator

species and predator parasitoids (Figure 14).
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Figure 14. Effects of pesticides on terrestrial arthropods (Sanchez-Bayo 2021)

For example, herbicides contribute to the loss of floral diversity and food resources ultimately
reducing pollinator numbers even though pollinators were not the direct target (Sanchez-Bayo

2021;). Pollinators are also indirectly impacted by insecticides and fungicides by stressing their
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immune systems (Robbins 2008; Toro and Ribbons 2020; Sanchez-Bayo 2021;). Herbicides also
reduce protective cover and food resources for predator species that usually help control pest
populations and insecticides and fungicides reduce predatory arthropods which can also

contribute to the increase of pest species (Sanchez-Bayo 2021;).
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Figure 15. Pesticide effects on soil health (Miglani and Bisht 2019)

The intricate effects of chemical usage and their impacts on ecosystems can be complex. This
complexity is what makes it hard to predict the full impacts that a lawn management practice,
such as chemical use, can have on an ecosystem (reference). As discussed, insects serve as
important ecological players and indicators for biodiversity so the quality of the soil and plants
they rely on for food and shelter are also crucial to ecosystem health. Healthy soil allows growth
for plants that provide ecological benefits to other species (Heinen et al 2018). Chemicals can
cause a decline in beneficial soil microorganisms, which then negatively impacts all other

species relying on the soil for ecosystem services such as plants and insects (McColloch and
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Hayes 1922; Harmon et al 1999; Kempel et al 2009; Ulyshen 2014; Heinen et al 2018; Miglani

and Bisht 2019; Arnold et al 2021; Figure 16).

Overall, lawn care involving chemical usage leads to a decrease in biodiversity by disrupting
ecosystems, contaminating soil, reducing habitat availability for beneficial soil microbes and
insects, harming pollinator populations and promoting invasive species (Joyce 1998; Hernke and

Podein 2011; Aronson et al 2017; Miglani and Bisht 2019; Sanchez-Bayo 2021).

Soil is not the only environmental element experiencing contamination due to lawn care
practices. Watering is the third main lawn maintenance practice that this paper will discuss.
Water usage in lawn care is closely linked to adverse affects on biodiversity due to the runoff that
moves harmful chemicals into surrounding aquatic systems (Robbins et al 2001; Conners and
Black 2004; Overmyer et al 2005; Weston et al 2005). These systems can include ponds, streams
and rivers running through urban areas. Whether through direct watering or rainfall, the water
cycle plays a significant role in moving lawn chemicals to surrounding bodies of water where
they degrade water quality and cause harm to aquatic organism’s systems (Robbins et al 2001;

Conners and Black 2004; Overmyer et al 2005; Weston et al 2005).
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Figure 16. Effects of pesticides on aquatic species (Sanchez-Bayo 2021)

Insecticides negatively impact aquatic arthropods and can reduce predator populations such as
dragonfly nymphs, which then indirectly cause tadpole species to increase and can cause trophic
cascades and impact water quality (Overmyer et al 2005; Sanchez-Bayo 2021; Figure 17).
Fungicides are toxic to aquatic organisms, increase phytoplankton abundance due to reduced
predation from susceptible species and disrupt saprophytic function in aquatic ecosystems
impacting nutrient cycling (Zubrod et al 2019; Sanchez-Bayo 2021; . Herbicides decrease the
abundance of grazing invertebrates by reducing phytoplankton or periphyton, affecting food
webs, and reduce macrophyte biomass which then limits the available shelter for predatory
insects (Sanchez-Bayo 2021;). Essentially, these run-off chemicals harm aquatic systems by
interfering with their natural balance and function (Robbins 2001; Conners and Black 2004;

Overmyer et al 2005; Weston et al 2005; Zubrod et al 2019; Carson 2022).
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Figure 17. Correlation between watershed cover and productivity of the ponds (Dodson 2009)

When looking at the correlation between watershed cover and the productivity of the
ponds, one study found that land cover was seen to be a better predictor of pond biodiversity than

primary productivity (Dodson 2009; Figure 18).

Lawn land cover had the greatest adverse effects on surrounding bodies of water in comparison
to meadow woods, crops and impervious surfaces (Dodson 2009; Figure 18). Indicator species
used in this study were zooplankton, submerged macrophytes, mollusks, spring and summer
amphibians as well as fish. Intensively managed lawns were strongly correlated with low
diversity or with the absence of at least five of the taxonomic groups as can be seen in the figures
above (Dodson 2009). Diversity was measured by species richness as well as species abundance

and whether groups were present or absent. Water quality measures were also considered. For
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lawn and agriculture land covers chemical levels were much higher, resulting in the reduction of
aquatic diversity (Dodson 2009; Figure 19). Amphibians and reptiles living in cities and suburbs
encounter many different harmful substances, a main one being lawn chemicals, which harm
their health and make it harder for them to survive ultimately leading to their decline in
biodiversity (Rouse et al 1999; Relyea 2005; Croteau et al 2008; Dodson 2009; Sanchez-Bayo

2021).
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The interconnectedness of air, soil, and water means that any action affecting one will
inevitably impact the others, mirroring the intricate relationship among insects, plants, and soil
microbed.] When chemicals are applied to lawns they may get washed away into surrounding
bodies of water (Rouse et al 1999; Relyea 2005; Croteau et al 2008; Dodson 2009; Sanchez-
Bayo 2021). From there they may evaporate into the air contributing to air pollution and then

rain back down on our landscapes. It is a toxic cycle that impacts biodiversity along the way.

Sustainable Lawn Management

Mindful planning and management of urban green spaces (UGS) such as lawns have to
potential to play an important role in the conservation of global biodiversity (Aronson et al 2017;
Burr 2018; Chollet et al 2018). One way to do this is through lawn management practices that
support diverse plant and insect communities which in turn will support other wildlife species
(Smith 2015; Aronson et al 2017; Chollet 2018). Since traditional lawn management practices
cause many negative impacts on biodiversity, changing how we manage lawns can be the key to
conserving biodiversity within urban environments (Aronson et al 2017). One major challenge is
the social and cultural pressures that did not disappear after the era of Lancelot “Capability”
Brown. The mindset of having a maintained lawn to be seen as wealthy and prestigious may have
dissipated as equality among the masses increased but these pressures remain prevalent through
societal aesthetic standards and policies (Bormann et al 2001; Grewal 2012). In fact, many by-
laws state that lawns must be maintained to a certain standard to uphold house property values
and keep communities happy by upholding certain aesthetics (Larson et al 2020; Marshall et al
2020; Robbins et al 2001; Robbins and Sharp 2004; Feagan and Ripmeester 2001, 2013 and
Nassauer 1997). A common theme from these studies was that municipal authorities have the

power to help influence the way people perceive lawns by changing their language and
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guidelines around lawn management. Instead of focusing on minimizing potential tripping risks
from overgrown vegetation, we must instead focus on the benefits of more eco-friendly lawns.
These include sociability, improved mental health and of course, an increase in biodiversity
(Marshall 2020). People are more likely willing to adopt sustainable lawn management practices
if they aren’t afraid of getting into trouble with municipal governments or of social pressures
from neighbours (Larson et al 2020; Marshall et al 2020; Robbins et al 2001; Robbins and Sharp
2004; Feagan and Ripmeester 2001, 2013 and Nassauer 1997). Monoculture lawns tend to favour
“pest” species (Dorsey 2011; Proske 2022). This is interesting because one big reason there is
social pressure to maintain lawns is to avoid the diseases that can come with pests (Dorsey
2011). Another common theme coming from many of these studies is that we must start
dismantling this belief that a lawn cannot both be ecologically beneficial and aesthetically
pleasing at the same time. If this shift of mindset occurs, homeowners may be more willing to

support biodiversity through their lawns.

As intensive mowing is one of the common lawn practices that negatively impacts
biodiversity, one way to minimize its effects would be to alter our mowing regimes. Reduced
mowing can either be reduced frequency or cutting to different heights. Species richness and
abundance of native species were commonly found to increase when mowing was reduced while
that pest species richness and abundances were negatively impacted (fBraschler et al 2009; Smith
2015; Bonari et al 2017; Lerman et al 2018; Watson et al 2019: Sehrt et al 2020; Wintergerst et al

2021; Proske 2022; Figure 20). |
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Figure 19. Impact of altered mowing regimes on species diversity (Waston et al 2019)

Chemical usage was seen to be another big contributor to biodiversity loss when it comes to

traditional lawn care practices. It is starting to become common knowledge that overusing
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pesticides, herbicides or insecticides can have the opposite desired affected (Hernke and Podein
2011). Chemical controls work quickly for a brief period then become challenging to keep up as
nature is always adapting and are harmful to the environment (Hernke and Podein 2011). More
sustainable practices are seen to be more effective over the years while doing less harm (Hayk
and Guzhen 2014). A few sustainable practices include minimizing chemical usage in the first
place, biological controls or integrated pest management, reduced mowing and planting native
plants (Helfand et al 2006; Simmons et al 2011; Pooya et al 2013; Zhang et al 2015; Vlaiculescu
and Varrone 2022 and Baldi et al 2023). It is essential to reduce the use of chemicals and focus
on using organic and natural alternatives to pesticides and fertilizers (Zhang et al 2015).
Integrated pest management strategies can also be used to effectively control pests while

minimizing harm to the environment from chemicals (Grewal 2012).

Adjusting mowing techniques by cutting the grass at higher lengths or using mulching
mowers can help the grass grow stronger and also decrease the need for chemical fertilizers
(Chollet 2018; Ignatieva 2020). Homeowners can start by mowing their lawns less frequently,
allowing the grass to grow taller between cuts to create a habitat and food source for insects
(Chollet 2018; Ignatieva 2020). One important initiative is to promote the use of native plant
species in lawns, as they need less water and upkeep and offer important habitats and food for
wildlife (Larson et al 2014; Davis et al 2017; Burr et al 2018; Toro and Ribbons 2020; Paudel
2024). Homeowners and policymakers should work together to dismantle the idea that lawns
need to meet a certain aesthetic and promote sustainable lawn management that moves away

from harmful practices that negatively impact biodiversity (Zhang et al 2015).

Education for homeowners about the benefits of sustainable lawn care practices as well as

resources and support will help to encourage widespread adoption. When working together, local
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governments, environmental organizations, and landscaping professionals can bring about policy
changes and support sustainable lawn practices that help to promote biodiversity within the city

(Zhang et al 2015).

DISCUSSION

The literature reviewed in this undergraduate thesis strongly supports the hypothesis
that monoculture lawns have a negative impact on biodiversity by reducing species diversity
compared to original landscapes or more ecologically sound lawn management practices. When
extensively reviewing studies relating to this topic it became evident that the historical evolution
of lawns was driven by societal aesthetics and cultural norms of the time. Leading to intensive
lawn maintenance practices such as mowing, chemical usage and watering. These practices,
while being implemented to reach that aesthetic, have had destructive effects on natural
ecosystems and contribute to the decline of biodiversity within the city. Intensively mowed lawns
reduce insect species richness, abundance and genetic diversity which negatively impacts the
ecological functions they provide such as pollination, nutrient cycling and ecosystem resilience.
Chemical usage from application of herbicides, pesticides and fertilizers further harm
biodiversity loss by contaminating soil, soil microbes and insects and causing run-off into
surrounding aquatic ecosystems. These findings are important because they highlight the need
for more sustainable lawn management practices. Reduced mowing, minimizing, or substituting
chemicals used as well as planting native plant species are all ways that homeowners can
mitigate the negative impacts of monoculture lawns and restore urban biodiversity. Social and
cultural pressures remain a challenge, underscoring the importance of education, community

engagement and policy changes that welcome widespread adoption of sustainable lawns.
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Overall, this thesis highlights the importance of rethinking the way we manage the lawns within

out cities to help promote biodiversity.

CONCLUSION

Lawns that are carefully crafted to fit societal and cultural standards are causing
harm to biodiversity due to the high level of maintenance they require. This review emphasizes
the importance of finding sustainable options to remediate the negative effects lawns have on the
environment. Understanding how people view lawns, their impact on nature, and the rules that
govern them can help us promote lawn care practices that benefit the ecosystem. With more
knowledge, changes in policies, and involvement from the community, we can turn lawns into

diverse habitats that help urban ecosystems thrive and stay strong.
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