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Executive Summary 

 

The Gibbs Site’s commitment to research to improve quality of life for all set the 

following goals: A) manage pill bug populations using principles of integrated pest 

management (IPM), B) distribute crop harvest in a way which increases the Gibbs Site 

presence on campus while also addressing students’ needs and C) improve on-site 

composting.  To address these goals, toad and frog populations were studied, students 

participated in an on-campus farmers market, and efforts to expand worm-population 

were initiated.  Following these interventions, a toad population was identified, the team 

donated produce to the Invisible Needs Project and participated in an on-campus farmers 

market, and the worm and Black Soldier Fly Larvae populations were expanded for 

composting purposes. 

 

Introduction 

 

Permaculture, the principle of developing permanent agriculture that works with 

nature to protect and enrich the land while providing food and resources to sustain a 

population, is, perhaps, the central focus of all work completed at the Gibbs Site.  

Globally, industrial agriculture has, at times, caused problems to the land on which 

monocrops are sowed.  With ever-increasing rates of unpredictable weather patterns, 

Michigan farmers have anecdotally expressed mounting concern about the weather’s 

impact on their crops.  At the Gibbs Site, goals of appropriate production, socially 

conscious food distribution, and efficient waste distribution were stressed among team 

members this year.  Annual crops, or crops that require planting and harvesting each year, 

require a full-time staff to tend to the labor-intensive nature of the plants.  Through 

careful analysis on the annual, or east, side of the site, the following problems on site 

were identified: A) How can the pill bug population be sustainably managed using 

principles of integrated pest management (IPM), B) How can crops be distributed in a 

way which increases the Gibbs Site presence on campus while also addressing students’ 

needs and C) How can waste be most effectively managed on site.   
 

Methods and Results 

 

A) During the spring season the permaculture team became aware of a gross 

overpopulation of pillbugs (Armadillidiidae) in the hoop houses. The Pill bugs, in order 

to maintain their population, fed and lived in the residing crops. Lettuce, cabbage, and 

other leafy greens were most affected in the seedling stage. It became the challenge of the 

permaculture team to find an environmentally friendly way of controlling this issue. Two 

naturally occurring beneficial organisms on the site are both species of toads; Eastern 
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American toad (Bufo americanus americanus) and the Fowler’s toad (Bufo fowleri). The 

permaculture team has read about the relationship between pill bugs and toads. If the 

permaculture team is able to build and maintain a healthy population of toads by creating 

a habitat for them, it will control the overpopulation of pill bugs. A survey of the current 

population of toads (and frogs) in and around the east field premises is being conducted. 

The implications of an integrated pest management system using toads is currently being 

researched and will continue throughout the winter. 

  B) When harvesting the annual crops, the produce is distributed to the following 

locations: Invisible Needs Project, Local Global Farmers Market, Gibbs House Fellows 

Campus Beet, events for students, and the Office for Sustainability Staff, including the 

Permaculture Team. The Invisible Needs Project is a Western Michigan University 

organization that provides resources for students in need, including a food pantry to 

create an option so students do not grow hungry.  The Local Global Farmers Market 

occurred early in the fall semester every Wednesday in the afternoon, in front of Sangren 

Hall. This was where the permaculture team sold the produce and promoted the Office 

for Sustainability, along with other area farmers, producers, and artisans. The Campus 

Beet is a student run organization at WMU that meets every other Tuesday afternoon at 

the Wesley Foundation. This organization provides healthy, sustainable, and local food at 

a low cost for Western students, faculty, and the greater Kalamazoo community. When 

we provide produce for the Office for Sustainability Staff, the food will either go into the 

Office fridge or be provided for the Friday lunch after an All-Staff Meeting. 

After compiling harvest data from May 2017 until November 2017, the total 

amount of produce for each kind of crop is provided in the table below. The table is 

organized from the largest harvest to the smallest harvest according to weight. Therefore, 

one can see that the tomatoes, pumpkins, cucumbers, beets, and garlic had the greatest 

yield. The savoy, collards, and kale were all combined as greens. The lemon balm, 

oregano, basil, and dill were combined as herbs.  

C) Vermicompost, the use of worms and microbiota to compost waste and 

produce a nutrient-rich castings, was managed throughout the summer and fall with the 

goal of expanding the red wriggler (eisenia fetida) population within the bin.  The Office 

for Sustainability worked with the Fetzer Center during the summer to coordinate a 

collection of cooked food discarded from consumers’ plates (post-consumer food waste) 

to be used in the Black Soldier Fly Larve (BSFL) project.  Excess post-consumer waste 

was given to the worms to evaluate their ability to digest oils and meats present within 

the waste.  The worms received post-consumer waste for less than a month before waste 

was discontinued due to completion of the contractual agreement.  There was no notable 

difference within the time span between the worms’ ability to digest pre-consumer waste 

versus post-consumer waste.  Currently, worms have been maintaining a pattern of 

consuming 20kg/week.  Populations of both worms and BSFL have observably increased 

through visual observation as well as a notable increase in consumption that occurred 

throughout the summer (ie: worms began by eating 5kg food/week).  However, it must be 

noted that the increase in worm population has resulted from the increased supply of food 

given to them.  Notable observations include a BSFL population within the system that is 

thriving.  A sample of both worm and BSFL populations were removed from the bin in 

September for use in a population study. 
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Crop Type Amount Unit Amount Unit 

Tomatoes 180.50 lbs. 81.87 kg 

Pumpkins 155.42 lbs. 70.50 kg 

Cucumbers 129.56 lbs. 58.77 kg 

Beets 127.22 lbs. 57.71 kg 

Garlic 66.40 lbs. 30.12 kg 

Greens 55.55 lbs. 25.20 kg 

Peppers 50.06 lbs. 22.71 kg 

Chard 48.67 lbs. 22.08 kg 

Mint 45.42 lbs. 20.60 kg 

Spinach 44.61 lbs. 20.24 kg 

Potatoes 41.83 lbs. 18.97 kg 

Carrots 38.09 lbs. 17.28 kg 

Beans 34.83 lbs. 15.80 kg 

Ginger 34.03 lbs. 15.44 kg 

Onion 33.88 lbs. 15.37 kg 

Scallions 27.39 lbs. 12.42 kg 

Lettuce 25.11 lbs. 11.39 kg 

Leeks 9.19 lbs. 4.17 kg 

Herbs 5.36 lbs. 2.43 kg 

Turnips 3.00 lbs. 1.36 kg 

Radish 2.00 lbs. 0.91 kg 

Cilantro 1.98 lbs. 0.90 kg 

Corn 1.85 lbs. 0.84 kg 

Arugula 1.10 lbs. 0.50 kg 

Rhubarb 0.8125 lbs. 0.36855 kg 

Figure A. Two toads found on the Gibbs Site.  

The Eastern American Toad (left) and a 

Fowler’s toad (right) are both known for their 

abilities to eat smaller insect pests. 

Table B.  Quantity of produce by type 

harvested at the Gibbs Site from May-

November, 2017 

Figure B.  Gibbs Site stand set-up at the Local 

Global Farmers Market 
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Commentary, Reflection 

 

 Following brief, individualized reflection regarding each topic, the following 

conclusions were made: A) The tracking of toad and amphibian populations on the Gibbs 

Site may lead to a greater understanding of the habitat in which these beneficial animals 

thrive.  Once this is better understood, efforts can be made to enhance the site to cater to 

this ideal.  The identification of the Eastern American toad and the Fowler’s toad is but 

the first step in reaching the goal of more environmentally conscious pest management.  

B) On-campus presence was addressed through weekly attendance at the Local Global 

Farmers Market, located in front of Sangren Hall throughout the months of September 

and October.  With this event, students and faculty members alike had the opportunity to 

learn more about Office for Sustainability programs, including the Gibbs Site—and many 

did—increasing on-campus presence.  In conjunction with this event came several 

produce donations to the Invisible Needs Project, which is perhaps the first step towards 

the goal of addressing students’ needs.  Finally, both projects, along with the Campus 

Beet donations, served to help manage the harvested crops from the site, saving them 

from composting.  C)  Optimal compost management for the Gibbs Site is currently an 

undefined goal to attempt to achieve.  Therefore, a goal of increasing the vermicompost 

system’s weekly waste capacity was a more attainable task to strive towards.  By not 

removing BSFL from the bin and increasing the amount of food available to the system 

each week, a visible population increase was noted.  The decision to track worm and 

larvae populations in a separate biopod in order to determine the ability of the two 

creatures to live symbiotically while synergistically decomposing waste came after 

concern was raised from one team member about the possibility of the BSFL population 

outcompeting the worm population.  Census data for this project have already been 

collected and will continue to be collected until the spring 2018 project brief seminar.  

Therefore, it can be said that although the goal of optimal waste management was not 

achieved, improvements on the system are underway as well as a study on the 

coexistence of two known composters. 

Figure C.  Red Wigglers within the 

vermicompost system at the Gibbs Site. 
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Next Steps 
 

The three projects detailed within this report strive toward answering the research 

questions identified while synchronously gaining knowledge through research that can be 

shared with the community.  As the purpose of the toad census was tracking toad 

populations within the site, all goals of the project were achieved.  Next steps include 

further data collection and habitat adjustment.  Both goals aimed at the use of harvested 

crops were achieved, as campus-presence was addressed by physical presence at the 

Local Global Famers Market and students’ needs began to be addressed through 

donations to the Campus Beet and the Invisible Needs Project.  Coordinating food drop-

offs to groups and offices outside of the Office for Sustainability enhanced understanding 

about communicating efficiently to others. Future steps include a more formal agreement 

with Invisible Needs and other similar groups.  Finally, the current vermicompost project 

enhanced understanding of the worm and BSFL populations through research that was 

conducted when initiating the population project.   
 
 

One Sentence and Three Sentence Summaries 
 

3-Sentence Summary 

The Gibbs Site’s commitment to research to improve quality of life for all set the 

following goals: A) manage pill bug populations using principles of integrated pest 

management (IPM), B) distribute crop harvest in a way which increases the Gibbs Site 

presence on campus while also addressing students’ needs and C) improve on-site 

composting.  To address these goals, toad and frog populations were studied, students 

participated in an on-campus farmers market, and efforts to expand worm-population 

were initiated.  Following these interventions, a toad population was identified, the team 

donated produce to the Invisible Needs Project and participated in an on-campus farmers 

market, and the worm and Black Soldier Fly Larvae populations were expanded for 

composting purposes. 

1-Sentence Summary 

With goals of A) managing pill bug populations using principles of integrated pest 

management (IPM), B) distributing crop harvest in a way which increases the Gibbs Site 

presence on campus while also addressing students’ needs and C) improving on-site 

composting, toad and frog populations were studied, students participated in an on-

campus farmers market, and efforts to expand worm-population were initiated. 

 
 
 


