
Utilizing Permaculture Principles to Halt Erosion and Attract Beneficial Insects in a 

Sustainable Context 

Kelly Popham 

Summary 

 The goal of this URS project was to utilize permaculture principles in order to 

attract beneficial insects and prevent erosion in the context of sustainable agriculture. 

Therefore, my research focused how exactly to do this, particularly on the University of 

Minnesota-Duluth Sustainable Agriculture Project (SAP) farm. 

 I started out by reading The Permaculture Handbook: Garden Farming for Town 

and Country by Peter Bane (2012) and Sepp Holzer's Permaculture: A Practical Guide to 

Small-Scale, Integrative Farming and Gardening by Sepp Holzer (2011). Principle 5 in 

The Permaculture Handbook is “use and value nature’s gifts,” which essentially means 

taking advantage of the services that nature provides as sustainable solutions to 

problems
1
. From this principle, along with the books in their entireties and discussions 

with my URS mentor Dr. Randy Hanson, I gathered that the best way to attract beneficial 

insects and prevent erosion guided by permaculture in a sustainable agriculture context 

would be to put plants in along the slope of the SAP Farm fields. The ability of plants to 

attract beneficial insects and hold the soil was nature’s way to achieve the overall goal of 

improving crop growth and decreasing erosion. This installment would be different from 

just planting crops in this area year after year because it would be permanent (hence, 

permaculture), and therefore not tilled up like the rest of the field, allowing the root 

systems of the plants to better hold the surrounding soil in place. In order to determine 

what would be best to plant along the slope at the SAP farm and how to plant it, I 

referenced the aforementioned books on permaculture, online resources, and various 

people working in related fields.  

I began by interviewing the owner of the Lake Superior Honey Company Jon 

Otis, a prominent beekeeper in Duluth to see what he could tell me about plants to attract 

bees in particular. He gave me a few ideas, and directed me to a plant expert at Boreal 

Natives, Jen, who had worked with him to develop seed mixtures designed to benefit 

pollinators
3
. Boreal Natives is a company in the Duluth area that specializes in plants 

native to the area, typically doing large-scale landscaping work, as well as collects all of 

the seed for the plants they grow by hand. When I met with Jen, she explained to me all 

the benefits of using native plants: plants native to the Duluth area would grow the best as 

they have evolved for thousands of years to grow in that particular climate, using native 

plants prevents the addition of exotic, invasive species, it is more sustainable to get plants 

who have been grown from locally harvested seed, and native plants have evolved 

particular relationships with native pollinators over thousands of years of co-evolution, so 

they would be the most effective at attracting pollinators in the area
4
.  

 After I had concluded that native plants along this slope would be the best way to 

use permaculture principles in a sustainable agriculture context, it was time to choose 

which plants in particular to purchase and plant. A few things needed to be considered 

when selecting from the lists of native grasses, wild flowers, and shrubs/trees that I 

received from Boreal Natives: if I should plant grasses, wildflowers, shrubs, or a 

combination, which soil type plants preferred, if plants preferred sun or shade, the color 

of flowers, blooming season, the height of the plants, and if I should get seeds or 

transplant pre-grown plants. To begin, I resolved to choose a mixture of grasses, 



wildflowers, and shrubs and to get a variety of each as this aligns with permaculture 

principle 10, “Cultivate Diversity”
1
. Diversity is particularly important in permaculture 

because there is a great focus on synergistic relationships between plants and the more 

combination of plants one has, the more potential there is for these relationships to occur. 

Also, diversity increases the stability and resilience of an ecosystem
2
. A collection of 

plants grown together for the purpose of being mutually beneficial to one another is 

called a guild, and one style of guild involves planting grasses and wildflowers around 

central shrubs, which is the planting style I chose for this permaculture installment
1
. With 

the goals of this project in mind, diversity was also important to provide food and habitat 

for many different beneficial insects at various points in their life cycles, as well as to end 

up with a variety of types of root systems to stabilize the soil as much as possible. After 

this, I narrowed down the lists to select plants that were on the “Wet Meadow” list only 

as I described the land at the SAP Farm to Jen and this was the best fit. With some 

adjustments from Jen’s advice from experience, all plants that were selected were for this 

ecosystem type. Next, any plants that needed full shade were eliminated as the slope 

where they were to be planted was in an open field with little shade. 

Then came the process of deciding how many grasses, wildflowers, and shrubs to 

get, and how to select them in order to end up with diverse flower colors, blooming 

seasons, and heights. I chose to get 5 shrubs for the 330 sq ft space so that guilds of 

flowers and grasses could be constructed around each shrub, there would be enough 

space for many species of wildflowers and grasses, and because these were the most 

expensive to purchase and I needed to work within the $300 budget. After this, I 

purchased “Wet Meadow” seed mixtures for both native grasses and native wildflowers 

because the seeds were less expensive than seedlings, thus allowing me to get a great 

diversity of plants in an economic fashion. However, transplanting is preferable to just 

seeding because weak seedlings have already been weeded out and their growth is not 

vulnerable to seed predators
1
. As there was still a good deal of room remaining in the 

budget after purchasing seeds, I was able to purchase wildflower seedlings. I opted to 

focus the remaining budget on wildflower seedlings only and not grass seedlings as grass 

seed has a higher growth success rate, as it is often more difficult to establish wildflowers 

from seeds alone
4
. Although some wildflower seedlings overlapped with species already 

in the seed mixture, others were not and brought even further diversity into the guild. 

After the $300 had been exhausted, I had 5 species of shrubs, 27 species of wildflowers, 

and 12 species of grasses ready to be planted. A list of the species and their 

characteristics is included in the appendix. This meant a total of 44 species over 

approximately 330 sq ft, which is even higher than the diversity rate that Bane says to 

aim for, 150 species over 2000 sq ft
1
. The blossoms of the wildflowers and shrubs cover 

various blooming seasons from May-October, meaning that there will be something in 

bloom to attract pollinators all growing season long, and there are 7 different blossom 

colors, and likely more as two “pinks” are still different shades of pink, as to attract a 

variety of pollinators because some have color preferences
4
. 

When it came to planting, I consulted Principle 9, “Choose Small and Slow 

Solutions”, which refers to not using technologies that require large energy inputs as they 

are not sustainable
1
. Therefore, I used hand tools to plant, a watering can and hose from a 

pressure controlled well system to water, and hand-weeding techniques as it grew. 

 



Discussion 

 I did accomplish my objective of determining how to best halt erosion and attract 

beneficial insects using permaculture techniques in a sustainable context. This was, in the 

general sense, to plant a diverse mixture of native plants in a guild format along the slope 

of the farm using small hand tools. The plant species chosen were specific to northern 

MN in this case, but the same principles and techniques can be applied anywhere, 

substituting in plants native to that particular area. Although I accomplished this main 

objective, I was unable to accomplish my extended objective of evaluating whether or not 

this permaculture installment had any noticeable effect on erosion, number of insects, and 

subsequently, overall crop yields. There were simply too many variables in play to see 

immediate effects as it was an in-field experiment, and any beneficial effects that the 

permaculture installment may have will likely not occur until it has established itself as 

more than first-year transplants and seedlings. However, the planting of this permaculture 

guild lays the groundwork for future research projects as it and any possible effects it 

may have can be observed and analyzed over the years to come as it establishes itself. 

 

Evaluation 

My URS experience did not turn out entirely as planned, but I am happy to have 

had the experience to learn from in future situations. The biggest issue with my project 

was that it involved planting, so the plants needed to be in the ground by the end of June 

at the latest and I did not begin until early June. This meant that I had a very limited 

timeframe in which to learn about what it was I would be doing and to then subsequently 

research, plan out, purchase and plant all of the plants I would use for the permaculture 

guild. The next major issue was that it was impossible to evaluate the efficacy of this 

permaculture guild in halting erosion and attracting beneficial insects to the farm within 

the timeframe of my project. In theory, it should be effective, but I could not gather data 

on this as it will not be effective until it has grown and established itself—plants that 

were seeded were still only inches high at the end of the summer—meaning that its 

effects will not be seen until next growing season at the earliest. The final obstacle to this 

URS was that because it was an in-field experiment, there are countless uncontrollable 

variables. For instance, the fact that we had a particularly late start to summer and periods 

of intense rain that drowned many plants had a noticeable negative impact on the amount 

of produce harvested. This may have countered any potentially positive impacts resulting 

from the new permaculture guild, and possible future increases in harvest will likely be 

the result of a number of factors, not solely this permaculture installment. In the future, I 

would like to be involved in more hands-on research as this project involved the type of 

research that is the synthesis of pre-existing information. I realize there is still great value 

in this, but I would prefer to do research involving experiments and more immediate, 

concrete results. 
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