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Oyster mushrooms, Pleurotus ostreatus, are the second most 
cultivated mushroom after the Agaricus white button mushroom in 
the U.S.1. Mushrooms are a beneficial food source for humans 1,2. 
They are nutritious and oyster mushrooms are in high demand in 
gourmet cooking due to its unique flavor 1. In addition to their 
importance as food, they are usually grown using agricultural 
byproducts such as mulch or straw, thus making their production 
environmentally friendly3.

However, mushroom production is being threatened by the dark 
winged fungus gnat in the genus Lycoriella3,4 (Fig. 1A). This pest is 
found worldwide and in multiple mushroom cultivations3,4. It causes 
direct damage through larval feeding on mushroom mycelium, and 
fruiting bodies3,4. Direct feeding damage can cause upwards of 30% 
yield loss4. Adult fungus gnats indirectly damage mushroom yields 
through vectoring pest mold spores that impact mushroom 
quality1,3,4.

At present, there is little research in managing pests in oyster 
mushroom farm pest management as most of the research has been 
on pests of button mushroom farms. The first step for such research 
to occur is to develop a healthy fungus gnat colony. Readily available 
adults would allow us to perform numerous research studies to solve 
these issues.
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Based on these results, humidity impacts fungus gnat emergence 
significantly. This is consistent with previous research in button 
mushrooms as well as research in greenhouses. Fungus gnats require 
high levels of humidity to complete their life cycle. 

Based on these data, the highest rates of emergence appears to be 
around 27 days post oviposition. This is consistent with the research 
from button mushrooms for Lycoriella mali (alt. ingenua). This 
literature notes fungus gnat life cycle from egg lay to emergence is 
between three to four weeks.

Acquiring the knowledge and skills to effectively study a pest is 
imperative. Gourmet mushrooms is an understudied system of study 
when discussing pest control. Thus, developing the knowledge to 
maintain a colony and observe colony survivorship is imperative to 
further our abilities to provide growers with accurate information.

• Oyster mushroom cultures were maintained and propagated on 
sterilized rye berries and kept in in breathable polypropylene 
bags at 21°C.

• Pre-cut straw was soaked for 2 hours then pasteurized in water 
heated to 60-70°C for 1 hour.

• 30 bioassay containers (950 ml) were prepared by drilling two 
0.75 cm holes into the sides and covering those with a fine mesh 
to prevent fungus gnat escape.

• Pasteurized straw was placed in bioassay containers.

No significant differences were found between treatments for the 
first five days (days 20-24) of emergence (Fig. 2) Between days 25 to 
29 significant differences in fungus gnat emergence was observed. 
The highest emergence rates were found in the 80% humidity 
treatment. For both treatments, day 27 post infestation rendered the 
highest level of emergence with an average of 32 and 4 adults 
emerging from the high and low containers, respectively. No more 
flies emerged after 30 days.
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Objective and Hypothesis
The objective of this study is to determine optimum humidity 

requirements to establish and maintain a continuously emerging 
colony of fungus gnats in the genus Lycoriella.

We hypothesize fungus gnats will emerge at higher rates when 
relative humidity is around 80%

Methods Continued
• Straw was inoculated with 100 ml of colonized rye berries by 

mixing thoroughly, then held overnight at 21°C.
• 10 gravid females were deposited in each container and allowed 

to oviposit for ~5 days (Fig. 1C).
• Containers were held closed at 21 °C for 20 days.
• At 20 days, containers were moved to a Martha fruiting chamber 

(Fig 1). 
• The container lids were opened, and the containers were held at 

either 60% RH or 80% RH as treatment percentages.
• Numbers of adults emerged was recorded each day until no more 

individuals emerged for 24 hours. 
• A one-way analysis of variance (ANOVA) was used to assess 

differences between treatments.
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Fig 2. Average (±SE) number of adult fungus gnats which emerged from oyster mushroom substrate 

held in either 60% humidity (low) or 80% humidity (high). Averages with stars above them are 

significantly different from statistical analysis using an ANOVA.

*

*

*

*

*

Fig 1. A) Fungus gnats, both living and dead, found on the gills of an oyster 

mushroom. B) Infesting bioassay with gravid female fungus gnats. C) Martha 

fruiting chamber used to provide humidity control for the experiment. Humidified air 

is blown into chamber through the PVC piping.


