Native grassland
recovery following
wildfire in the dry
mixedgrass prairie
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Background

= Two wildfires burned
across the Alberta-
Saskatchewan border on
October 17, 2017

. Combined fires burned
approximately 28,000 ha
(70,000 acres)

= At least 8,100 ha (20,000
acres) of pasture
affected

Image from CHAT News
https://chatnewstoday.ca/2017/10/19/birds-eye-view-of-hilda-fire-aftermath/
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Legend Hilda Wildfire Burn Map
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Approximately
780 animals
killed

Loss of forage

Loss of
infrastructure

Short-term impacts




Long-term impacts

=  Potential risks:

= Reduced moisture
retention

= |ncreased soil erosion

= Change in plant species
composition

= |ntroduction of non-
native plant species

= Long-term forage
reduction




Management recommendation

Grazing deferment to allow for plant regrowth and litter
accumulation

In Alberta, the deferral recommendation is minimum one yeatr,
but this is dependant on rancher management goals (Alberta
Government 2018)

Other jurisdictions require two years (US Bureau of Land 2007)

Not grazing burned areas for extended periods may not be
economically feasible




In the Mixedgrass Prairie, litter
was removed for three

consecutive years (Willms et al.

1986)
=  Productivity declined to 43%

= |ncreased soil temperatures,
increased evaporation

Litter quantity is an indicator of
rangeland health (Adams et al.
2016)
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Importance of litter




Study

Erichsen-Arychuk et
al. 2002

Bork et al. 2002

Forage regrowth following wildfire

Location / Habitat

Buffalo, AB
August 1994
Dry mixedgrass
prairie

Granum, AB
December 1997
Foothills Fescue

Precipitation
following fire

-15% for 3 years

+46% first growing
season, average
following year

Recovery Time

Forage production
recovered by 4t
growing season

Recovery by 2
growing season




Cumulative precipitation following study wildfires

= |n 2018
= -26% in Social Plains
= -15% Schuler

= + 5% in Acadia Valley

= |n 2019
= -26% in Social Plains

= -12% in Schuler

recip. Accumulated Schuler AGDM Precip. Long Term Schuler AGDM

= -15% in Acadia Valley

Cumulative Precipitation in 2019

-Alberta Agriculture and Forestry Weather Stations




4 Research Questions

= How does the fire change
the ecosystem?

= Forage Quantity

= Forage Quality

= Litter

= Species Composition

= Roots



NON-BURN

40 native sites




Burned areas have lower biomass and

litter after two years of rest

- 12% precip. in 2018, - 18% in 2019

B Burned

1500 7 ® Bumed 1200 ~ B Non-burned

B Non-Burned

1000 —

200 —

Average Litter (kg/ha)

Average Total Biomass (kg/ha)

D —
2018

Burn; p <0.001

2018 2019

Year; p =0.043
Burn; p <0.001



Forage productivity increases with litter
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No significant
difference In
surface root

blomass

Root Biomass (g)

Burned Non-Burned




Summary

Litter and forage productivity
have not recovered after two
years of rest

Litter recovery in essential for
forage productivity

Plant species composition
appears resistant to fire




Future Questions

= How long is deferral
necessary?

= Does grazing
management affect
grassland recovery?
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