
• Successfully developed a bioassay capable of growing oyster mushroom 
mycelium, promo9ng the development of fungus gnats (Fig.5B). 

• During the bioassay with P. columbinus, significantly fewer adults emerged 
from straw treated with B. compared to the control and S. fel.ae (Fig. 7A-C).

• During the bioassay with P. ostreatus, significantly fewer adults emerged 
from straw treated with B. compared to the control and S. fel.ae (Fig. 7A-C).

(1) Our study found no detectable 
inhibi9on of growth by trea9ng 
straw substrate with B. and        
S. fel.ae (data not shown).

(2) These results will assist with 
implemen9ng the use of B. as 
part of an IPM program to 
control dipteran pests of oyster 
mushrooms. 
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Figure 1. Fungus gnat, Lycoriella sp., 
res9ng on oyster mushroom, 
Pleurotus ostreatus.

Objectives: 
(1) Develop a small-scale container 

bioassay using straw inoculated 
with Pleurotus spp. to promote the 
life cycle of fungus gnats. 

(2) Evaluate the impact of B. and         
S. fel.ae on the emergence of 
fungus gnats from straw substrate 
colonized by Pleurotus spp.

Hypothesis:  
B. and S. fel.ae will nega9vely
impact the survivorship of fungus 
gnat larvae infes9ng oyster 
mushrooms.  

Cultures:
• Oyster mushroom cultures P. ostreatus and P. columbinus 

were maintained on sterilized rye berries using breathable 
polypropylene bags at 21°C (Fig. 2).

Bioassays:
• Pre-cut straw was soaked in water for 2 hrs then placed in 

water heated to 60-70 °C for 1 hr for pasteuriza9on. 

• Bioassay containers (950 ml) were prepared by drilling two 
0.75 cm holes into the sides and covering holes with a fine 
mesh.

• Pasteurized straw was placed into the bioassay containers and 
inoculated with 100 ml of colonized rye berries (Fig. 3).

• Bioassay containers were held overnight at 21 °C.

• In a laminar flow hood, 30 ml of deionized water (control),     
S. fel.ae, or B. formula9ons were applied to the inoculated 
straw (Fig. 4A-B).

• Ten bioassay containers were used per treatment, and 
bioassays were repeated three 9mes for P. columbinus and P. 
ostreatus. 

• The following day, each bioassay container was randomly 
infested with five gravid female fungus gnats (Lycoriella sp.) 
about 1 hr aWer their collec9on at a commercial grower. 

• AWer 21 days, yellow s9cky cards (25 cm2) were affixed to the 
inside lid of each container to entrap fungus gnats emerging 
from the substrate. 

• At 24 days aWer infesta9on, fungus gnats were counted on the 
s9cky cards, along with any dead specimens adhering to the 
mycelium. 

Data	Analysis:
• A one-way analysis of variance (ANOVA) and Fisher’s Least 

Significant Difference (LSD) (α = 0.05) was used to compare 
among treatment means within each of the bioassays. 
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Figure 7. Mean number of adult fungus gnats that emerged from 
straw inoculated with P. columbinus (Le:) or P. ostreatus (Right) 
and treated with either a water control, S. fel3ae or B3. 

• The oyster mushroom, Pleurotus 
ostreatus, is the second most cul9vated 
edible mushroom in the U.S. and 
worldwide aWer bugon mushrooms, 
Agaricus bisporus (1).

• Yields of oyster mushrooms are 
nega9vely impacted by fungus gnats 
(Diptera: Sciaridae) that feed on 
developing mushroom primordia as 
larvae (2).

• Previous studies have found two  
biological control agents, the bacterium 
Bacillus thuringiensis var. israelensis (B.) 
and the entomopathogenic nematode 
Steinernema fel.ae, reduce popula9ons 
of fungus gnats infes9ng A. bisporus (2,3). 

• To establish a basis for sustainable 
management prac9ces, compara9ve 
research is needed to evaluate the use of 
these biocontrol agents in oyster 
mushroom produc9on. 

Obj. 1: Develop a small-scale container bioassay using straw inoculated 
with Pleurotus spp. to promote the life cycle of fungus gnats (Fig. 5A).
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• Additional studies are warranted to assess the influence of incorporating Bti into mushroom 
growing substrates on the yield of P. ostreatus. The efficacy of IGRs and botanical extracts 
on dipteran pests affecting the production of P. ostreatus should also be examined.  

• Our current study established a small-scale bioassay technique for evalua9ng B. and S. 
fel.ae, but the technique could also be used to evaluate insect growth regulators (IGRs) and 
botanically-based extracts incorporated into the growing substrate for pest control. 

• Using this bioassay technique, our current study demonstrated that incorpora9ng B. (ABG-
6193; Gnatrol®) into a straw mushroom growing substrate reduced popula9ons of fungus 
gnat larvae. 

• Steinernema fel.ae was not effec9ve during our study, which could be agributed to P. 
ostreatus producing secre9ons that immobilize and digest nematodes (4).

CONCLUSIONS

FUTURE	STUDIES	

Obj. 2: Evaluate the impact of B. and S. fel.ae on the emergence of fungus 
gnats from straw substrate colonized by Pleurotus spp. (Fig. 6A-B).
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