
What is the effect of fire 
disturbance on soil microbiomes 
and plant community structure in a 
ponderosa pine forest in the 
southwest? 



Fire and Climate 
Change

Figure 1. Westerling, 2006, Science



Ponderosa pine forest in the southwest



Ponderosa pine forest fire regime



Ponderosa pine forest understory



Ponderosa pine forest microbiome



Ponderosa pine forest and prescribed fire



What is the effect of fire disturbance 
on soil microbiomes and plant 
community structure?

1. Does time-since fire impact grass biomass and 
species richness?

2. Does time-since fire impact arbuscular mycorrhizal 
fungi (AMF) species richness and abundance?

3. Does time-since fire impact grass and AMF 
interactions?



Site selection:
• Black Lake, NM

• Ponderosa pine forest

• 3 post Rx fire locations:

• 10-month (<1-year) burn

• 8/9-year burn

• 20+ year burn

• 10 sampling points in each area

Rx burn Black Lake 2021



Ponderosa pine 
stand characteristics

8-9 years since burn

20+ years since burn





Data collection 
2022:
•

•

•

•
•

•

•

•



Soil characteristics:
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Grass species richness, diversity and evenness:

Species richness of Grass
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AMF species:

• DNA extraction 
• Powersoil Pro kit

• Fungi specific primers & 
PCR

• (Taylor et al., 2016)

• Gel electrophoresis

AMF soil samples 



Fungi gel electrophoresis

Pure AMF DNA PCR product 1:10 AMF Diluted PCR product



Rx fire in 
ponderosa pine 
understory 
summary:

• Nutrients in soil

• Effects on plants

• Effects on AMF

• Grass-AMF-fire interactions



Rx fire in 
ponderosa pine 
understory 
summary:

• Preliminary analysis and 
more results

• Attend community 
workshops to share findings  
with ranchers of the 
understory relationships
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