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As temperatures rise and drought intensity 
increases, the threat of California wildfires 
looms.  One source of concern is invasive 
grass species throughout California; they 
completely dominate many drought stricken 
areas in California and are much more 
susceptible to ignition than native grasses.  I 
want to explore the possibility of genetically 
modifying invasive grass species to make 
them more fire resistant.  Instead of focusing 
on completely eradicating invasive plant 
species, I want to highlight the important role 
that they play in future fire resistance and 
restoring natural landscapes. I want to change 
people’s perspectives on fire safety by 
introducing new, creative solutions that 
challenge preconceived notions of native plant 
supremacy especially in a changing climate. 
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My project is heavily inspired by our visit to the Botanical Garden, specifically 
Cole’s explanations about California Native Plants and Alvaro Azcarraga’s art 
project that researched and reimagined invasive species of plants.  I was also 
inspired by another artist Kyle Dillehay; he creates genetically modified living 
sculptures to challenge his viewers to reconsider the role that genetics should play in 
plant life.  Their research prompted me to reevaluate my perspective on the role 
that non native plants play in California ecosystems.  With my minor in 
Geography/Environmental studies heavily focusing on biodiversity loss and 
California ecosystems, I already had a basic understanding of threats to 
California wildlife, specifically in regards to wildfires.  My major is Human 
Biology and Society, under the Institute of Society and Genetics; many of my 
classes focus on the dangers and realities of genetic modification and how it 
drives modern science.  I wanted my midterm project to reflect the intersection 
of my interests and inspiration, incorporating genetic modification to create a 
healthier California ecosystem by reimagining invasive grasses.  

I am proposing genetically modified non native species as a solution to more fire 
resistant ecosystems.  By reducing the risk of wildfire, this allows native, fire 
adapted plants to mature to the point that they are able to recover quickly from 
wildfires.  This then allows native plants to flourish and outcompete non native 
plants.  Instead of directly fighting and attempting to completely eradicate non 
native plants, I want to work with them and modify them for long term 
ecosystem recovery.  

I first researched the danger that invasive grasses even pose in regards to 
wildfires with ignition risk and contribution to intensity of the fire. I was curious 
about how a forest or ecosystem is restored after a devastating wildfire.  I then 
wanted to know about current genetically modified grass species that are on the 
market.  Lastly, I wanted to understand what biological qualities native grasses 
have that make them more fire resistant. 
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California ecosystems have adapted to centuries of fires.  Now, they 
are being subjected to fires at a rate that they are not well adapted 
for.  The fire frequency can be partially attributed to the increase of 
non-native plants; these plants boast brittle, dry leaves that are 
extremely flammable.  The current solution is to encourage native 
plant growth using techniques like aerial re-seeding after a fire.  

The most important thing to do for restoring native ecosystems after 
a fire is to ensure that these native plants are given the necessary 
amount of time to mature.  For example, chaparral landscapes need 
10-20 years to mature to the point that they are able to quickly 
recover from fires.  When they are not given this time, they are 
outcompeted by non-native plants.  This means that many areas are 
filled with non-native, highly-flammable plants; this vicious cycle 
ensures that the number of non native plants and fire intensity only 
increases.   In order to combat this, fire frequency needs to be 
reduced. For me, this starts with genetically modifying non native 
plants so that they are less susceptible to catching on fire, giving 
native plants more time to mature and prepare for the next inevitable 
fire.  
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Coming into this project, I was already very 
familiar with the mechanics of genetic 
modification.  In my research, I found that grass 
had been successfully modified in the past, with a 
breed of grass genetically modified to be resistant 
to the pesticide RoundUp.  Contrary to many 
environmental experts concerns, this strain of 
genetically modified grass has not had drastic 
negative impacts on the ecosystem.  I included 
this diagram as my first proposal slide so that 
viewers could visualize the process of genetic 
modification.  This example is demonstrating how 
corn is genetically modified; many crops used for 
agriculture are genetically modified to be more 
resilient.  
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In this diagram, I tried to simplify the basic premise of my proposal.  I used two examples, foxtail and sulfur 
buckwheat.  I chose each of these plant species for very specific reasons.  Foxtail, the first plant in the diagram, is one 
of the non native grass species listed under greatest concern.  It is highly susceptible to catching on fire due to its dry, 
brittle nature.  In contrast, sulfur buckwheat is highly touted for its resistance to ignition.  This is largely due to its 
leaves, they are smaller and waxy.  The smaller size of the leaves means that there is less material to burn.  The waxy 
leaves are better for water retention and make the plant more drought resistant.  These two plants would be combined 
for the genetically modified foxtail on the far right; this foxtail would have smaller leaves coated in a waxy substance 
to make it more fire resistant.  
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In this diagram, I drew several stages of a fire.  The first image is of a hillside on fire, with smoke and the burning of grasses.  
This hill is covered in non native grasses; 80% or more of the grasses that coat California’s hillsides are non native.  The 
distinctive, rolling golden hillsides are actually that color because of the dryness of the non native grasses.  The second image 
is the charred landscape after a fire, with much of the soil damaged and some trees burned down.  The third image shows 
aerial reseeding, a common practice after a large fire has wiped out many plants.  This is the most important drawing in the 
picture; a proposed 90% of the grass seeds dropped should be native.  However, 10% of those grasses are modified non 
natives.  Non natives often outcompete and germinate faster than native species; by encouraging the growth of modified non 
natives, this reduces fire risk and the damage done by non native species.  The last image is of plant recovery; at this stage, 
any plant regardless of its nativity status should be encouraged to grow in order to reduce erosion and promote long term 
recovery of this area.  
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Here, I drew the ideal makeup of a California hillside after the successful recovery of both native species and modified non native 
species.  I researched California native species that are notable for being drought resistant and fire resistant.  A tree that is very well 
adapted to California fires are California Oaks; they are known for being able to recover quickly from fire.  They also have small, 
waxy leaves that retain moisture well.  Additionally, I also drew Monkeyflower.  This plant also has small, waxy leaves.  One other 
native plant that I drew is the Century Plant; this plant is especially drought tolerant.  The last native plant I drew is the California 
Poppy, a distinctive, beautiful flower. This plant also boasts small, waxy leaves.  The last plant I drew was the modified foxtail, 
with smaller, waxier leaves.  Research has shown that it is near impossible to completely wipe out invasive plants; the best course 
of action is to reduce their population size.  This diagram embodies that sentiment; the majority of the plants encouraged to grow 
are native plants while still acknowledging that non native plants will grow.  
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This diagram is arguably the most important piece of my proposal.  It demonstrates the long term impact of the 
genetically modified non native crop species.  The first image is the same as the ideal makeup of a California 
hillside after fire from the previous slide.  The hillside is then drawn 10-20 years later with more growth; 
specifically, chaparral plants have grown back.  Chaparral plants are well adapted to California wildfires but need 
10-20 years to mature before they are resistant to fire.  The modified non native plants are incredibly important for 
this timeline; by reducing the likelihood that these plants catch on fire, the amount of time for native, fire adapted 
plants to mature increases.  The next image features these mature plants during either a natural fire from a lighting 
strike or controlled, cultural burning.  The last image shows how these more mature fire adapted plants are able to 
successfully recover from a fire.  Fire following California plants are also featured.  This last slide shows the 
California hillside recovered in a state most similar to how it would have been a hundred years ago; covered in 
majority native plants and in the best position for long term ecological recovery. 
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California wildfires are devastating.  I wanted my prototype 
to have both short and long term impacts.  Short term impacts 
would come from initially encouraging the growth of 
modified, fast growing non-native species; this would 
introduce plants to help with erosion while also promoting 
fire resistant plant growth due to genetic modifications like 
smaller, waxy leaves.  Non-native grass species currently 
dominate most California hillsides; they have been proven to 
be extremely fast growing and outcompete many native 
species.  In order to change this dynamic, native species need 
to be given more time to mature; current fire frequency puts 
native species’ ideal timelines at risk.  By allowing native 
plant species to mature, they will be better prepared to 
recover more quickly than non native plants after fires.  This 
will ultimately increase the number of California native 
species, increasing biodiversity and reducing fire risk due to 
their non-flammable nature.   

Current solutions to combating non native grass species are 
falling short and endangering millions of people, plants, and 
animals.  This prototype approaches this issue from a very 
different angle and will hopefully create positive change and 
creative problem solving in the future.  
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