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Ecological & socioeconomic
importance of Canadian boreal
forest (e.g. timber, C storage &
biodiversity)

Increasing forestry pressure for
bioenergy with potential
negative effects
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forest (e.g. timber, C storage &
biodiversity)

Increasing forestry pressure for
bioenergy with potential
negative effects

Sustainable management is a
requirement to implement
rapidly (e.g. certification)
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Residual biomass = trunks,
stumps, branches & smaller
woody debris on the ground
after clear-cutting

Different management of
disturbance & biomass removal

(type of residues, volume, etc.)
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mesofauna communities
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Soil mesofauna communities

~ 200,000 ind. / m? of forest soil

> 10000 sp. of mites (Acari)

> 500 sp. of springtails (Collembola)
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Soil mesofauna communities

~ 200,000 ind. / m? of forest soil

> 10000 sp. of mites (Acari)

> 500 sp. of springtails (Collembola)

Oribatid mites
Essential role on soil ecological /-
parameters & processes (e.qg. litter
decomposition & structure,

nutrients & microbial dynamics)
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Soil mesofauna communities

2 approaches:

* Taxonomic by ID: density,
species richness, biomass &
structure

* Functional by measuring traits

on specimens:

= morphological, physiological &
biochemical features of organisms

= fitness via phenotype plasticity &
genotype variability

» performances & survival of species in
their environment
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Functional approach by response traits

Local species community (4 sp.) Modified community

i | G 3

Change in mean trait value
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Island Lake experimental site in Northern Ontario

45 year old stand of Jack

pine (Pinus banksiana)
harvested in 2011
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Island Lake experimental site in Northern Ontario

45 year old stand of Jack

pine (Pinus banksiana)
harvested in 2011

Biomass management with
different treatments




Gradient of disturbance

& biomass removal
(Kwiaton et al., 2014)
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5 treatment: C, T,F, S &B
5 replicate plots / treatment
1 sample / plot

Legend

- Biomass removal plots (70x70m)
E Uncut control plots

E Uncut control block




Sampling in June 2013
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Sampling in June 2013

Identification of & Oribatid mites:
— Density (individuals / m?)
— Diversity (Shannon index)
— Biomass (mg / m?)






Measure of functional traits:

Body length & Biomass

Body shape: globulous / stocky / slender
Pigmentation: absence / uniform / pattern
Furcula, scales, pseudocelli, trichobothria & PAO
Ocelli number / eye

Relative antenna / furcula / leg length
Mouthparts: absence / normal / strong




Measure of functional traits:

Body length & Biomass

Body shape: globulous / stocky / slender
Pigmentation: absence / uniform / pattern
Furcula, scales, pseudocelli, trichobothria & PAO
Ocelli number / eye

Relative antenna / furcula / leg length
Mouthparts: absence / normal / strong

Measure of ecological preferences:

Trophic (via major gut content)
Habitat: euedaphic / hemiedaphic / epiedaphic
via body size, ocelli number, pigmentation & PAO
Dispersal capacity: slow / fast
via relative antenna & furcula size & PAO

Reproduction mode: sexual / parthenogenetic
9
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Measure of functional traits:

Body length & Biomass

Relative trichobothria length

Number of claws on first leg pair

Relative length of claws

Pigmentation: low / medium / strong

Mouthparts (chelicerae): compacted / normal / elongated




Oribatid mites

Measure of functional traits:

Body length & Biomass

Relative trichobothria length

Number of claws on first leg pair

Relative length of claws

Pigmentation: low / medium / strong

Mouthparts (chelicerae): compacted / normal / elongated

Measure of ecological preferences:

Trophic (via major gut content)
Habitat: euedaphic / hemiedaphic / epiedaphic
via body size & pigmentation

Dispersal capacity: slow / fast

via body size & relative trichobothria + claw length

Reproduction mode: sexual / parthenogenetic

9




Collembola
response to the
gradient of
disturbance &
biomass removal
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1200 specimens &
25 species ID
200 specimens

used for traits &
preferences
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Community clustering to biomass removal gradient
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Control
n=5

Stumped & Bladed
n=10

Multivariate regression tree
Tree-length & Full-tree Bray-Cu rtis distance

n=10
Inertia=22 %
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Control
n=5

Tree-length & Full-tree
n=10

Stumped & Bladed
n=10



NMDS2
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gradient of
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biomass removal
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470 specimens used for
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Community clustering to biomass removal gradient
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Community clustering to biomass removal gradient

Multivariate regression tree

Bray-Curtis distance
Inertia=42 %

Full-tree  Control Tree-length Stumped
n=>5 n=>5 n=>5 n=>5
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Community composition and structure differ

NMDS - Bray-Curtis dissimilarity
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Community composition and structure differ
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Oribatid mite functional
traits & ecological

preferences
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Habitat Euedaphic

RLQ analysis
Inertia =84 %
p<0.17
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Functional response

IIMouthparts Elongated

Flgmentation High

Claws MNumber = =

Figmentation Lo

Dispersal_Fast
IMouth parts Comgactedl

[ Relative_Claws_length|

15

Cargra
Carlab
Phasp1
Eupsp1
Perspl  Trhamdi99r8 Oppnit
C 1
L
Acrard efrfed = Enigin Oppnov
Parsp1  Orican
Achsp
Chsp Prooli

Telcvel

Parsp?2




IIMouthparts Elongated

Functional response
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IIMouthparts Elongated

: Low disturbance & removal :
(Control, Tree-length & Full-tree)
Pigmented, large size & high biomass taxa
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IIMouthparts Elongated

: Low disturbance & removal :
(Control, Tree-length & Full-tree)
Pigmented, large size & high biomass taxa
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Conclusion

Similar taxonomic response of & Oribatid
mite communities to high disturbance & removal:

=» Loss of density, diversity & biomass + modified structure

Different functional response high disturbance &
removal:

> : +++ epiedaphic, high dispersal capacity & sexual reproduction taxa

=» Oribatids: +++ euedaphic, low dispersal capacity & parthenogenetic taxa

<

Significant effect on soil mesofauna at short term:
Tree-length & Full-tree > Stumped & Bladed
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