
	 Kate Dusenbury 
 Department: Permaculture Team 

 Spring 2017 
 Office for Sustainability 

 Western Michigan University 
	
	

	

	  Developing a Stable Black Solider Fly Population for Post-Consumer 
Compost  

Introduction: 
In Phase I, the Black Solider Fly Larvae (BSFL) demonstrated their ability to 

significantly reduce post-consumer waste at a 20:1 ratio (Leist, 2015). Phase II breeding research 
tested and demonstrated minimal conditions for Black Solider Fly (BSF) mating and 
development of eggs to enclosion. Breeding requires a minimum of 70.63 degrees F, 33.2% 
relative humidity, and possibly direct sunlight (Leist & Dusenbury, 2016). The limitation of 
Phase II breeding was the inability to reproduce a viable population through multiple life cycles. 
Without a stable, self-renewing population, further research will be costly and unable to track 
changes through life cycles and generations. The last phase of this research worked to modify the 
existing free standing structure to create an insulated 8ftx6ftx8ft research area where required 
ambient breeding conditions could be maintained. The focus of this study was to use the 
structure to maintain ambient conditions to support the development of a stable Black Solider Fly 
population while measuring temperature, relative humidity, light, and energy input.  
 
Method:   

Insulating the free standing structure alone was not enough to reach the optimal 
conditions for BSF breeding during cold winter months in Michigan. To reach the required 
temperature and relative humidity a 1500 kW Utilitech 5 Utility Ceramic Compact Personal 
Electric space heater and four way fogger from Dirpworks irrigation were added to the space. 
The space heater had an internal thermostat that was set to keep the temperature around 80 
degrees Fahrenheit. The fogger was connected with irrigation tubing to a 50 gallon bucket filled 
with water. A small pump was then used to push the water up the tubing to the fog nozzle. The 
fogger was set on a timer to run for 15 minutes every 3 hours. Previous changes to the structure 
included adding a window to allow direct sunlight into the space. However, with cloudy 
Michigan winters a quartz work light was also added. The work light was set to run every day 
from 9:00AM to 4:00PM to align with the natural light cycle.  

For daily maintenance of structure conditions, a minimum and maximum thermometer 
and sensor that measured temperature and humidity were used inside the structure. These 
measurements informed decisions about where to set the thermostat on the space heater and how 
long fogger should run. Weekly measurements were taken using a HOBO ambient sensor and a 
HOBO pendant. The ambient HOBO sensor recorded temperature, relative humidity, and light 
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intensity inside the structure every five minutes. The HOBO pendant recorded the internal 
temperature of the compost pile at the same time intervals. The data retrieved from the HOBO 
sensors was analyzed and used to determine the results of the study. The structure’s energy usage 
was measured by a Kill-A-Watt sensor. This sensor recorded kilowatts used, volts, cost, and the 
rate.   
 Food waste was obtained from the WMU Fetzer Center on  campus, it was composed of 
primarily fruit and vegetable scraps. The food waste was delivered to the Gibbs House every 
Monday and used to feed the BSFL, when their population was active, every Monday 
Wednesday and Friday. 9-11 pounds of food waste were used deposited into the Protapod where 
the BSFL were housed. If food waste from the Fetzer center was short compost from the Gibbs 
House and field scraps were used. 
 
Results: 
 From February 8th when larvae arrived, to April 11th when the final measurements of the 
study were taken, the mean temperature of the structure was 82 degrees with an average relative 
humidity of 55%. Though the average temperature was 82 degrees twice the internal structure 
temperature dropped to 39 degrees. The mean light intensity was 22.8 lum/ft^2. The light 
Intensity varied significantly from sunny to cloudy days. The minimum light intensity was 2.8 
lum/ft^2, while the maximum was 48.4 lum/ft^2.  686 Kilowatts were used to power the 
structure from February 20th to April 21th. The Kill-A-Watt sensor was used to record the total 
energy usage of the structure rather than individual elements. The system required an input of 
369.6 Kilowatts per week. The total cost of energy was $65.04 for the duration of the study. The 
26,000 BSFL were able to consumed 153 pounds of compost during this three month period.  
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Discussion: 
The result of this experiment was that the BSF were able to repopulate one successive 

generation. This was able to occur because the structure was able to maintain the necessary 
conditions. During the study the temperature in the structure dropped to 39 degrees twice. When 
this occurred there were some BSF, while the temperature was in the 30s the flies were not active 
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and appeared to be dead. However, when the temperature rose back up into the 80s the flies 
became active again. This demonstrated that the flies were more hardy than originally 
anticipated. The structure also received direct sunlight from the window on the south side. The 
work light did not seem to affect the light intensity or simulate breeding as no mating was 
observed on cloudy days, even when the work light was on. 

 
Limitations of analysis and proposed future work: 

While this experiment successfully repopulated the BSFL colony and sustained 
conditions necessary for BSF and BSFL there were some issues along the way. Initially the 
fogger was run by setting the timer in the power strip; however, this timer often reset or would 
turn off the whole system including the heater. This meant that at first the relative humidity was 
not stable and that the temperature dropped significantly twice. Another issue was that originally 
a Wemo was used for measuring the energy input but the Wi-Fi from the Gibbs House was not 
strong enough to reach the hoop house, so for the first few weeks no energy data was collected. 
These issues created less consistent data. As this study was only able to achieve one successive 
population rather than the three initially proposed the populations of BSF and BSFL instars were 
not staggered so less compost was consumed than would be through more generations. This is 
because as the BSFL move through their lifecycle they do not all develop at the same pace, so as 
more generations occur there will be BSF at different stages, so compost will be able to be 
consumed more consistently.  

Continuing forward this project will work to maintain a stable BSFL population through 
successive generations. As the BSFL population continues to grow pupa will begin being used as 
feed stock for the Office for Sustainability’s aquaponics system. This could eliminate the need to 
buy fish food from an outside source while providing the fish with a nutrient rich diet. To 
accommodate the growing BSFL population and continue research that could lead to the 
integrating BSFL to deal with WMU dining hall waste, a permanent breeding structure should be 
designed and built.    
 
 
 

 

 


