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Presenting	the	problematic	 

In USA, the term “native plant” is used to talk about the “species that, other than as a result 

of an introduction, historically occurred or currently occurs in that ecosystem” (U. S. 

Government, 1999). In fact, it is often pointing at the plants that were composing the 

ecosystems before European colonization and the introduction of plants that came from other 

continents. Some of these introduced alien plants had a very invasive impact in the American 

continent, and spread very easily in the nature, strongly disturbing the old established 

ecosystems. 

Nowadays, it is difficult to find some intact ecosystems in California, but it is still possible. For 

example, invasive species were not able to colonization serpentine soils localized near the 

San Andreas fault line. In these zone, you can find very interesting plants communities that 

are only composed of native plants. 

California Native Garden Foundation is a non-profit specialized in Californian native plants 

and plant communities’ restauration. Knowing that agriculture is one of the main ecosystems 

disturbing human activities, the nonprofit got through the years more and more involved in 

food systems. The goal is to promote a “regenerative agriculture” that would be inspired by 

the natural ecosystems by using edible and non-edible native plants.  

So the problem I will try to resolve through my master thesis will be:   

In a context of global changes (climate change, migrants, urbanization, unemployment, loss 

of biodiversity, end of the “petro-chimical” agricultural model…), it is important to reconnect 

the population to food production. Urban agriculture is going to play a big role in this process. 

We want to see how the use of native plants, as part of the regenerative agriculture, can 

improve urban agriculture.	

Hypothesis of positives impacts that can provide the use of native plants in agriculture: 

- Diversification of the diet,  
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- Getting a healthier soil by restoring the microbial networks soil-plant, 

- increasing field resilience,  

- less needs for water and fertilization,  

- attracting native pollinators by creating habitats and food sources (insects and birds),  

- prooting of the traditional knowledges,  

- providing a habitat for the native organisms fauna (animals, bacterias, fungus) … 

Hypothesis of how to get the native plants back into gardening and consuming habits: 

- educate young people 

- build a link with the native American community to learn and communicate about 

consumption of native food plants 

- create a network with the others urbans farms of the same city 

- the microbial interactions between native plants will make the gardening process 

easy 

 

Bibliography presentation 

An important number of scientific papers have been since many years describing the 

problems farmers are facing each day in a stronger way: « decreasing of soil fertility, 

reducing of crop yields, increased incidence of attacks from pest and diseases, increased 

growth of weeds, increased variability of rainfall, increased frequency of extreme events like 

drought and floods.” (Melvani, 2016). 

Defining regenerative agriculture: 

Regenerative agriculture is a type of agriculture that aim to respond to all these issues. The 

main aspect that is found in every “regenerative farm” is the importance that farmers will 

impute in rebuilding soil organic matter and restoring degraded soil biodiversity, through the 

practice of “no till” (Regeneration International, 2017). No till is a way of reducing the 

concentration of O2 in the soil that will increase soil respiration and CO2 emission, as well as 

a way to reduce soil erosion and water runoff (Regeneration international, 2017). 

Regenerative agriculture is also about improving the soil fertility through “application of cover 

crops, crop rotations, compost, and animal manures in a way to restore the plant/soil 

microbiome” (regeneration International 2017). Artificial and synthetic fertilizers are not used 

in regenerative agriculture. The use of compost is a major part of regenerative agriculture, to 

build biological ecosystem diversity. Regenerative agriculture is also about “borders planted 

for bee habitat and other beneficial insects”, and crop diversity (Melvani, 2016). 

 

Defining native plants:  

- governmental policies about invasive plants: 
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In 2014 for the Regulation on the prevention and management of the introduction and spread 

of invasive alien species, the European Parliament defined “alien plants” in oppositions to 

“native plants” as “any live specimen… introduced outside its natural past or present 

distribution”. And “introduction means the movement by human intervention of a species 

outside its past or present natural distribution”. However, climate change is currently 

changing the notion of plants’ “natural distribution”, adding a new challenge on the definition 

of native plants. The European Parliament added to his definition: “Legislation does not apply 

to species changing their natural range without human intervention, in response to changing 

ecological conditions and climate change”. They consider that an alien plant is a plant that 

was bring to another zone by the direct action of human. However, depending on the 

definition, plants that are “naturally” changing their distribution as an adaption to an indirect 

human cause like climate change or loss of habitat will be considered as alien plants (Gilroy 

et Avery, 2016). An example is this definition: alien species refers to a species… introduced 

outside its natural past or present distribution” “introduction refers to the movement by 

human agency, indirect or direct, of an alien species outside of its natural range (past or 

present) (UNEP Convention on Biological Distribution, 2006). 

- from the ecological and conservation biology literature 

“Nonnative refers to a species or race that does not occur naturally in an area, i.e., it has not 

previously occurred there, or its dispersal into the area has been mediated by humans.” 

(Manchester & Bullock 2000) versus “Natives: plant species that would be present without 

human intervention… Aliens: species introduced by humans after 500 BC.” (Crawley et al. 

1996) This last definition will not consider as alien a plant that will change his natural 

distribution because of the climate change, whereas the Manchester and Bullock definition 

would. 

Before using the term of native plant, it is important to define what it means and to choose 

what definition we want to rely on. It is interesting to explore the notion of native plants and 

see how the status of a plant can evolve through the years. 

Farming with native plants:  

CNGF says that the use of native plants should be a major part of Regenerative Farming. 

Using native plants in agriculture means to plant on a farm land a plant that will grow in non-

disturbed naturals ecosystems of the area. 

Using native plants is a way to bring plant and animal diversity in the crops, through grass 

stripes but also through increasing the number of cultivated plant species. It is also a way of 

locally adapting farming to the different and changing environments of the worlds (Shelef et 

all, 2017). This last point is every day more relevant in a context of global warming. 
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In the last decade, scientist have studied the economical value of ecological services 

provides by insects. For the USA, they were estimated over $57 billion in USA in 2006, 

including biological control of insect pests, worth $4.5 billion, and pollination of crops, worth 

$3.1 billion, each year (Losey et Vaughan, 2006). Apart from this impressive economical 

value, the recent study of an anthologist of the Radboud University (Netherland) alarming 

about the loss of 75% of the insects populations in the last 3 decades, mostly caused by 

intensive chemical agriculture and loss of insect habitats (Hallann et all, 2017), is a great 

argument to get interested in all the ways we could make agriculture less armful for insects. 

Adding to that the fact that 80% of wild plants rely on insects for pollination and 60% of birds 

rely on insects as a food source (Hallann et all, 2017).  

Grass stripes around the field are very important to provide housing for beneficial pollinators, 

or other fauna that can be predators for parasitic insects (Papy et Goldringer, 2011). Using 

native species in the grass stripes will attract indigenous arthropods (Isaacs et all, 2008).  

In the last few years, it has been globally accepted by scientific that crop diversity in 

agriculture rather than monoculture has a major importance for food security, as it makes the 

field more resilient to perturbations, attracts more beneficial fauna, and provide a more 

diversified diet for the consumers.  

Sheleff et all, in 2017, presented the value of increasing crop diversity by incorporating new 

and especially local species in opposition to the actual trend of investing more resources to 

increasing productivity of existing crops. The study concludes that diversifying crops by 

beginning to include local crops and domesticate new species can help to conserve 

biological resources (beneficial insects, interesting genetics…) and help to create more 

sustainable agroecosystems.  

 

The theory of the holobiont:  

Another interesting element for my thesis is the recent discoveries that are changing the 

theory of evolution and the limits of what is an individual inside of a specie. We have now to 

consider that an animal or a plant can not survive without the microorganisms that it hosts.  

The concept of holobiont have been formulated by scientific to define a biological unit 

composted by a host (plant or animal) and all his microorganisms (Bordenstein et all, 2015). 

For more and more scientists, this concept is now taking the place of the vision of “isolated 

individuals”. These microorganisms, that the host will get from his environment and 

alimentation, seems to have a lot more impact that we thought. We see that coexistence 

between different components of the holobiont influence their evolutions.  The holobiont, 

summing the properties of all of his components, has his own genome that is called the 

“hologenome” (Selosse, 2016).  

Applied to the plants, these new notions can bring a lot of innovative ideas to improve 

agriculture. The idea that I will study in this memoire is the idea that plants species are very 
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dependent on specifics microorganisms they have evolved with during thousands of years, 

creating very specials microbial networks. Some functions of the plants may depend on 

some microorganisms that can only be found in the environment the plant evolved with. 

Following this hypothesis, it seems logical that plants will be more performant in their native 

soils.  

The idea of the holobiont also enlighten that studying interactions is more relevant than 

studying individuals (Selosse, 2016). 

So the next step of thinking is to imagine that above the holobiont, the interactions between 

different plants of the same or of different species are a lot more important than we thought, 

and that a farming field is a place where strong interactions (beneficial or not) are taking 

place between plants placed together by farmers.  

And on the other hand, it also brings the idea that non-disturbed plants communities that we 

can find in nature are the theatre of strong beneficial interactions, established and perfected 

during thousands of years. 

 

All of these ideas seem to me revolutionary and fascinating.    

Description of the gait, the wherewithal and the methods to answer 

to the question  

I will try to demonstrate scientifically, with the means I have trough the nonprofit, the interest 

of using native plants in agriculture, and how the fact of using native plants is part of a type of 

agriculture that we call “regenerative agriculture”, and why this type of agriculture is important 

for the future. As my experimentation is taking place in an urban context, I will build my 

argumentation adapted to urban agriculture. However, in the discussion or conclusion, I wish 

to extend the idea for other type of agriculture.  

My experimentation field will be a school garden that is localized 10 minutes walking from the 

head of the non-profit (which is offices, a garden and a plant nursery). The school garden is 

actually only used by our non-profit, and I am the one uncharged of working over there, with 

help from some volunteers I manage. It is a little garden of 0,01 acre. CNGF is working on 

this garden since 7 years, so there is already an important native hedgerow of native plants. 

Also, a group of engineering students are building an aquaponic system over there, so I will 

be able to try to plant native edibles in the aquaponics. 

To begin, I have already printed a map from google earth to try to get a general idea of what I 

want the garden to look like by the time a leave. I am now working on drawing the detailed 

rows to show exactly which plants are or will be planted where. This is going to give me the 

possibility of building a planting plan for the native plants. The plan is done following the 
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methodology found the “Handbook of regenerative agriculture” written in 2016 by Kamal 

Molvani, and also other resources as internet, conversations with colleagues and 

permaculture workshops.  

The native hedgerows are already planted since many years so I will not have to work on 

building them. But I am doing the work of introducing native edibles in the technical itinerary. 

As this is usually plants that are not used with the idea of food plant, there are not so much 

resources on which I can rely. These native plants are used more often for their ornamental 

value. So I am able to use landscaping resources that have indications about the best way of 

growing these plants (sun exposure, water…). I will still have to experiment to find good 

associations with others commune food plants. 

In my report, I will talk about the different possible ways of integrating native plants in urban 

agriculture:  

- having native hedgerows of grasses, fruit trees and plants that attract a lot of 

pollinators 

- introducing native edibles in the technical itinerary …   

- … 

I will build a SWOT Analysis (Strengths, Weaknesses Opportunities, Threats) for these 

different ways. For the construction of these SWOT, I will use my own experience, 

bibliography, conversations with native plants specialists and farmers, and data from the 

garden.  

Getting some data from the garden I am working at: it can be data about the quantity and the 

diversity of food that we produce, the number of people that we get able to provide with food, 

it can also be data collected with entomologists and bird watcher that would come at the 

garden, it can also be soil analysis (organic content, microbiology…), it can also be looking if 

we get less invasive than others urban garden that don’t have native plants. To get specific 

data, I will most of the time need to get some help from specialized organizations. The non-

profit does not have the capacity to collect very specific kind of data. Also, the non-profit 

have very limited founds so I will have to find some free collaborations, which mean have a 

good communication about the work I am trying to do.   

To be able to compare the data collected in the garden to others urban farms, I must have 

the garden production going as others classic urban farm. This will require a lot of time, 

leadership and organization at the same time of my study. I will have to organize at the best 

my time, and the help I can get from others interns and volunteer to have the food production 
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going. This is a very important part of my work because the accuracy of the data collected 

will depend on it.  

I also want to talk about the social aspect of native plants and regenerative agriculture; how 

to get people interested and buying and eating the little production that we will get, how can 

we work with the native American knowledge about native plants, how can we get people to 

diversify their diet, how can we train young people to practice regenerative urban agriculture, 

how can we influence the neighborhood, how do we influence other urban farms… 

Presently, I am doing a lot of designing and planting for food common plants as spring is 

here. I also planted some native plants, but I want to plant more. I think I will soon have less 

work of planting so I can really get focused on native plants and learn how to harvest and 

prepare the native plants to promote their use. I want to take some time to do some 

experimentations of preparations and then maybe participate to some fairs to present and 

sell the products.  
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Work done 

Since the beginning of my internship I worked on various tasks. 

In the greenhouse to prepare the plantings. This work was done in collaboration with a 

volunteer that come 2 days a week to work only in the greenhouse. We started different 

comfort food and native edibles plants.  

I also worked to reorganize our working place (plant nursery and propagation area) that had 

been forgotten by the accumulation of short term volunteers.  

I worked in the 2 gardens planting food plants in pots that were already hosting native plants 

(comfort food, superfood…).  

I helped in the native plants nursery, learning a lot about Californian native plants and the 

different plants communities.  

I also went to various nurseries to buy some native edibles to plant in the garden. Before 

doing this, I had to study edibles native plants lists to see what seemed interesting for our 

context.  

Finally, I was responsible for a group of volunteer on the Saturday morning that helped my 

work in the school garden that I am uncharged of. I trained my ability for group management 

and learned how to give myself objectives to enjoy as much as possible the help I can get 

from volunteers.  

Now I am looking for more volunteers to help me on the work that I must do. I am a little late 

on the producing season (I started the tomatoes, pepper and eggplants in the greenhouse a 

little late).  

I recently started a little CSA box for the employees of the garden to get some regular output 

and to get a constant income from our production (I am providing 5 baskets every 

Wednesday, helped by a volunteer).  
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Project of final document 

Title: Using native plants in urban regenerative agriculture.  

Question : How can the use of native plants, as part of the regenerative agriculture, improve 

urban agriculture?	

Plan:  

- Using native hedgerows 

- Introducing native edibles plants in the technical itinerary 

- Commercialization of the product 

- Getting the community interested 

- Still in progress… 

Annex: 

- Drawing of the garden where I am working : present and future,  

- Gantt planner 

- List of the Californian native plants that I used in the garden and their use 
 

The « resource document »  

The resource document will be a little guide for university students to give them an overview 

of what they must know to start working on our regenerative garden using native plants. 

Based on my experience, my thesis and my interactions with university students here. The 

support could be a power point with comments, that every student could read as an 

introduction to there work with CNGF (or something else, to be defined…). Importance of 

teaching to engineering students about urban agriculture. 

One «quality of work life » competence I will be working on  

I will try to contribute to integrate quality of work life in the global performance. This can go 

through making a salad from our gardens vegetables for the peoples of the office for 

example. Nobody really eats together, people usually eat will working on the computer. I 

want to start doing a salad every week, so we can eat together and share moments apart 

from the work.  
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