university T he Effect of Wildfire on the Abundance of Soil  Mbed

Jobs, Economy and Innovation

OF ALBERTA
00

JSES|

women in scholarship, engineering, science & technology

Introduction

e Soil arthropods are invertebrates (including insects, springtails, and
mites) that live within the soil. Soil arthropods are integral to
maintaining soil health and ecosystems (Menta & Remell1 2020).
When there are disturbances, such as wildfires, biodiversity 1s
decreased and so1l degradation 1s increased (Castro-Huerta et al.,
2021).

Duffield, Alberta experienced a wildfire in 2016. The fire’s progress
was stopped by a bulldozer, creating a unique line between burned
area and unburned area.

Purpose

e The goal of this study was to investigate the differences in the
abundance and responsiveness of soil arthropods 1n an area affected
by wildfire compared to an adjacent area not affected by wildfire.

Figure 1. Control
(unburned) area
compared to burned
area

Methods

e The ABMI Terrestrial Invertebrates team selected seven sites from the
unburned (control) area and seven samples from the burned area. Soil

samples were collected monthly for seven consecutive months.
Soil samples were brought back to the lab and invertebrates were

extracted using a Berlese-Tullgren funnel apparatus and preserved 1n

95% ethyl alcohol.

Invertebrates were then sorted based on size class (50-300um and
greater than 300um) using sieves and stored in 20 mL scintillation
vials.

Using a petr1 dish, stereo microscope and micro-probe, invertebrates
greater than 300pum were 1dentified to their respective Orders and
were tallied.
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Figure 2. Map of collection sites in

Figure 3. Soil sample before
Duffield, Alberta.

invertebrates are extracted.

Arthropods

Figure 4. Berlese-Tullgren Figure 5. Top view of Figure 6. Site LML00278
funnel apparatus in use. Berlese-Tullgren funnel (burned site) through a

apparatus 1n use. stereco miCI‘OSCOpe

Results

e [t was found that overall there was an insignificant difference in
abundance of soil invertebrates between the burned and unburned
so1l sites (t-test, P > 0.05).

e However, within the Coleoptera (beetles) there was a significant
difference 1n abundance (t-test, P < 0.05).
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Figure 7. Total

abundance of soil
invertebrates per site
during the month of
June. No statistical
significance was found
between control and
burned sites (t-test, P =

Total Abundance

0.7521).
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Figure 8. Total
abundance of
Coleoptera per site
during the month of
June. There was
statistical significance
found between burned

and control sites (t-test,
P =10.005856).
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Conclusions

e This study showed no significant differences between the total

amount of so1l arthropods in the burned and control samples. This

may be because fire has been shown to conserve both environmental

conditions and the seeds of host plants which are necessary for

arthropod life (Siemann et al., 1997).

Although there were no significant overall differences there were

two noticeably distinct sites (one burned, one unburned) that

differed from the other sites.

o Both of the distinct sites contained high numbers of Collembola
(springtails). This may be due to high moisture and organic
carbon levels 1n the soil (Bhagawati et al., 2020). The organic
carbon levels were not measured, however the moisture levels
were collected. The recorded moisture levels did not reflect
higher moisture levels at these sites but this may have been due to
a faulty moisture meter.

There were significant differences found within Coleopteran

abundance; the burned area contained a statistically higher number

than the control.

o This may have been due to the amount of fallen and decaying
trees found 1n the burned area. It has been shown that different
families of Coleopteran larvae feed on dead wood, playing an
important role in decomposition of wood (Menta & Remelli,
2020), This suggests that dead wood may be an important food

an larvae.

Figure 10.
Coleopteran
through a stereo
miCroscope.

Figure 9. Fallen and decaying
trees in burned area.
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