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» Boreal Forest- Wildfire-Climate feedback

> Wildfire-Positive feedback

I ETTER Mack et al., 201}Nature

Carbon loss from an unprecedented Arctic tundra
wildfire
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& David L. Verbyla®
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Record-high CO, emissions from boreal fires in 2021
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» Wildfire-Negative-feedback

Randerson et al., 2006, Science
The Impact of Boreal Forest Fire on Climate Warming
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Carbon loss from boreal forest wildfires offset by in-
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The Boreal Forest
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Human Ecology
https://doi.org/10.1007/510745-020-00183-z
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Fire Suppression and the Wildfire Paradox in Contemporary China:
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1. Fire Disturbance on Soil Respiration

Fire affects Rs directly by affecting soil microbial activities and plant roots,

especially fine roots ,and indirectly by changing soil pH, soil nutrient availability, and

substrate quality, which are related to soil microorganisms and fine roots.
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1. Fire Disturbance on Soil Respiration

Soil respiration is the primary path by which CO, fixed by land plants returns to

Hypothesis : Fire disturbance will accelerate the increase of Rh: Rs ratio

in the boreal forest ecosystem in China.

soil surface R :R¢ ratio increased
significantly, from 0.54 to 0.63,
between 1990 and 2014 (P = 0.009).
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One year after fire disturbance
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2. Black Carbon Effect on Soil Carbon Stability
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Moderate burn severity stands
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O Grassland
: B4 A Temperate forest ECM

| Litter quality: R A + Tropical forest Borag| forest
ABoVe- groud C : N ratio (-19.1%) - ’ % Boreal Torest

litter input (2.6%) Lignin (~13.9%)

Soil respiration (7.1%)

Hypothesis : Black carbon input affects soil carbon pool stability

through changed ectomycorrhizal structure in boreal forests.

(22.0%) MBN(8.5%)
Mineral soil C
(8.0%) MBC(-8.0%)

C mineralization (-72%)

Soil nitrogen content (kg N m™?)

(Guigang Lin,2017, New Phytologist)
(Colin Averill,2014,Nature)
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The effects of ectomycorrhiza on soil carbon pool under different
treatments were consistent at the phylum level, but different at the

genus level.

P S Research Contents

Fungal colonization caused by different
treatments will affect the stability of soil
carbon pool.
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Ascomvcetes affected
the increase of soil
MAOC content

Basidiomyvcetes
influenced the increase
of so1l POC content

New carbon

® Abundance of ectomycorrhizal fungi 23.8+8.1 T.he organic carbon content of
different components
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3. Fire Disturbance on Soil N availability

Studying the effect of fire disturbance on the soil N availability in forest ecosystem is of great ecological

significance for revealing the succession process of forest ecosystem after fire disturbance and the

mechanism of forest ecosystem restoration after fire disturbance.

Post-fire forest sucession and N fixation

Lats The Boreal Nitrogen Gap
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Scientific problems

1. What are the overall effects of wildfire on soil inorganic N?

2. What are the differences in soil inorganic N and net mineralisation rates

between naturally restored plots and afforestation plots?

Firedisturbance

30 year after fire

disturbance

Post-fire
restoration types

PEm——

Naturalrestoration Afforestation
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3. Fire Disturbance on Soil N availability

Fire Effect on basic soil characteristics
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Natural restoration &
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The upper layer soil pH,
total carbon, total nitrogen
were in nature restoration and
afforestation plots still
significantly lower than that in

unburned control plots.
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3. Fire Disturbance on Soil N availability
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3. Fire Disturbance on Soil N availability
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3. Fire Disturbance on Soil N availability
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Summary

Fire driving the ratio of Rh:Rs ratio increased in a boreal forest ecosystem of
China. Forest fires will potentially cause considerable losses of soil C in a boreal
forest ecosystem of China, a pro-active management of forest regeneration
should be carried out after forest fire disturbances.

Black carbon promoted the recovery of ECM fungi community and induced
different fungal colonization. Fire and black carbon addition could affect the
stability of soil organic carbon pool by affecting the composition of ECM fungi
community.

Soil inorganic N pool remained significantly lower than pre-fire level after fire
disturbance 30 years. Natural restoration was more beneficial for the recovery of
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