What Is the effect of fire
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and plant community structure in a
ponderosa pine forest in the

southwest?
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A Western US Forest Wildfires and Spring-Summer Temperature
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» Climate change and land
management practices has had
impacts on frequency and severity

of wildfires all over the globe (Parks
& Abatzoglou, 2020)
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Figure 1. Westerling, 2006, Science

« To mitigate, thinning and

prescribed burns are practiced
(Parks et al 2016)



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?
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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

* Average elevation is 8926 ft

23 trees per acre

e SE +3 trees/acre

13% canopy cover
* SE 45.35%

* Average tree height 43.7 ft
* SE +5.35 ft

* Average DBH is 13.74 in
e +2.87in
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Little Coyote Prescribed Fire Burn Unit Plan

New Mexico State Land Office
Field Operations Division, District: Roy
Black Lake Forest Restoration
Project Namo Little Coyote Prescribed Fire (2,286 Acres)

Legal: T24N, R16E, Sections: 8, 9, 10, 15, 16, 17, 21 and 22
Latitude/Longitude: 36.31 N, -105.24 W (Approximate Center of Unit)

Moderate Complexity: RXB2 Required

Prescribed Fire Project Description: The Litie Coyote Prescrbed Fire Project is 1o improve watershed
function, wildife habitst, productive sustainable forests and livestock forage along with providing protection to the Wildand
Urban Interface from inlense and damaging wikdfires. This project will promote fre resllency and maintain o more niatural
range of variabiity in native vegetaion successional stages by allowing fire 1o act 85 a natural disturbance process
feduang activity and naturally accumulated fuets and the risk of catastrophic wikfire that wosid negatvely atlect overall
ecosysiem health. The unit is 0n State of New Mexco Trust Lends and approsimate conter of the unit is locatad 6 mides
SSE of Aage! Fve, NM (images 1 & 2, Appencix A: Map 1 - Vicmity). Lower elevations in the unt are dominated by
ponderosa pine and wper reaches of the unit become more mixed conifer. Mechanical Minning began |n 2008 and
continues at e Sme of this plan creation (Appandix A' Map 4 ~ Silvicubural Treatment Units)  Sub-units identified in is
plan will be burned when the harvest status and fuel ae D o meet defined in tis plan
There have been 5 pravious prescribed bum entries In 2013 and 2014 within this unt totalng 165 acres a3 depicied on
Map 2 - Project OverviewZones/Sub-units.
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Little Coyote Creek Prescribed Burn

2019 Plan Update

New Mevicn State Land Office
Black Lake Forest Restoration
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Data collection
2022:

* Tree density, canopy
cover %, and tree
regeneration

« Ground cover surveys

Aboveground biomass
of grass

Soil characteristics:

 OM, nitrates, P, K, &
pH

» Texture

AMF analysis for

species richness
Nanopore

seguencing and

bioinformatic
analysis




Soil characteristics:

pH Nitrates Phosphorus
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Grass cover & grass biomass

Grass Cover % Grass biomass
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Grass species richness, diversity and evenness:

Species richness of Grass Shannon diversity index of grass Shannon evenness index of grass
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AMF soil samples

AMF species:

 DNA extraction
 Powersolil Pro kit

* Fungi specific primers &
PCR

» (Taylor et al., 2016)

* Gel electrophoresis



Fungi gel electrophoresis

Pure AMF DNA PCR 1:10 AMFE Diluted PCR




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

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