
Home to sixty-seven mushroom cultivation facilities, Pennsylvania is the U.S. leader in edible mushroom 
production, accounting for 60% of domestic consumption. Pesticides have become the first line of 
defense against fly pests of mushroom agriculture. Integrated Pest Management has been documented 
to decrease pesticide use⁵. This is critical, since pesticides may contribute to the anthropogenic impact 
on the planet’s climate. In this poster, we calculate the estimated carbon dioxide equivalent (CO2e) 
emissions associated with pesticide use from the commercial mushroom industry in Pennsylvania and 
forecast potential reduction given Integrated Pest Management implementation. 

Integrated Pest Management Reduces Greenhouse Gas Emissions: 
The Case of Pennsylvania Mushroom Farms

Integrated Pest Management
Integrated Pest Management (IPM) is employed via 
exclusionary, behavioral, and biological methods of pest 
control, leaving chemical pesticide use as a last resort for 
eradication of pests¹. Examples of IPM techniques  
recommended for use on mushroom farms are 
demonstrated in Figure 1 above. 
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Figure 2. Megasellia halterata, also 
known as the phorid fly, is a 
common pest to mushroom crops
 

Figure 1: Adapted from the Mushroom IPM Handbook ¹

The total kilogram of 
active ingredient per 
ounce of applied 
pesticide (kg AI/oz)
was used in an equation 
that considers; the total
acreage of mushroom 
production for Pennsylvania in 2018⁷,  Average CO2e emissions from the 
manufacture of pesticides² ³ ⁴, and pesticide application rates for 
mushrooms in California in 2016⁸.

The result of this equation was reduced by Pretty and Bharucha's estimate 
of 30.7%⁵ to calculate possible reduction over the next twenty years. 

IPM implementation will lead to 
pesticide use reduction, therefore 
reducing CO2e emissions from the 
mushroom industry in Pennsylvania.

Conclusion

This number can be reduced by 1,931.66 Mg (1.9 metric tons) over twenty 
years through IPM implementation, putting the industry at 4,360.40 Mg (4.3 
metric tons). 

Mushroom Pests
Mushroom flies feed on the mycelium and other 
parts of the crop as larvae, and spread diseases 
as adults¹.  Common species of pests include; 

Figure 3. Pesticide Data
 

     • Lycoriella mali, Sciarid Fly
     • Megaselia haltera, Phorid Fly 
     • Mycophila speyeri, Cecid Fly
 

CO2e emissions from pesticides used by the mushroom industry is estimated 
to be 6, 292.065 Mg (6.3 metric tons). That is the equivalent of emissions 
from 1 and 1/3 cars that average 22 miles per gallon driving for 11,000 
miles⁶. 
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Data displayed in Figure 3 
(right) was extracted from 
pesticide labels for eleven 
pesticides approved for 
use on mushrooms by the 
EPA.
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