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Background

T The loss of dead wood is driver of biodiversity loss in boreal
forests

T Dead wood and wood-inhabiting fungi contribute on nutrient
cycling and ecosystem functioning

T Decaying wood host fungi that have capasity to (i) decompose
N poor substrate (saproxylic fungi), (ii) transfer N to host trees
(mychorrhiza) and (iii) support N fixation and (iv)
methanotrophy.
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Increase In species richness
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Increase In species richness & change in abundance of
species and functional groups during the decay
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Functional groups and species identity in decaying wood

according to decay stage
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Dead wood characteristics are correlated with
overall variation of fungal community
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Wood quallty Changes along decay affected by fungi
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Rate of asymbiotic N, fixation in decaying wood

Strong T and decay class dependency
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Asymbiotic N, fixation explains 60% of the
accumulated N amount in late decay wood
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Pattern of stable isotope values in wood and soll -
change with transition from decay class 4 to 5
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Soll lalogy and Mochemistry 120 (20018) 200202

Contents lists available at Sciencebirect

Methane consuming bacteria
drive nitrogen fixation

Soil Biology and Biochemistry

journal homaepage: www slseviar.com/locate/soilbio

Short Communication

Methanotrophs are core members of the diazotroph community in decaying
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Conclusions

High fungal species richness in decaying wood; highest in late
decay class (V).

Fight interlinkages between dead wood characteristics and fungal
community

N, fixation has a major role in increasing decay wood N content:
60% of all accumulation in class V

Rate of wood decomposition highest in the intermediate decay
phase, where saproxylic fungi dominated.

Presence of dead wood have positive influence on mychorrhizal
fungi.

N, fixation in decaying wood linked to methane oxidizing bacte'L
uke
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T N poor substrate; C:N ratios
of 200-1200:1

T Wood N content increases
with advancing wood decay

T No clear agreement on the
sources of external N

- 8

T Importance of this increase T B 0 )
to decay rate remains Rajala et al. 2012. "L O
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What are the sources of external N,
their relative contribution and impact
on wood N content?
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N, fixation rate

Ri

Rate of asymbiotic N, fixation in decaying wood

Strong T and decay class dependency
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Rate of N accumulation in wood with advancing wood
decay
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N, fixation

The average annual rate is 85 g N/ha/a
Calculated using: (1) the N, fixation trendlines, (2) weight of wood per

hectare for each decay class and (3) meteorological data, two consecutive
years
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Stable isotope patterns zdiferences between
functional groups anAd viariniic ciithetratac
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Modelling &N of decay wood

T Sources of N:
T N, fixation A

T mycorrhizal fungi (sporocarps A
# Ot detbay-fungi {fitepss S o of o
T Equations:

Og,=( OpkpF Opiypy F 0o, ) x 4 #, (%)/ 100
n = decay class number
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N accumulation in decay wood
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Modelling N, accumulation in decay wood
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Modelling &N of decay wood
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Does increase In decay wood N content
affect respiration rate?




Rate of decomposition highest in mid decay phase

Correlation between N accumulation and respiration

T r (N content vs. CO,) = 0.57 (p<0.01)
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80% of samples contained wood-decay species with the
capability to scavenge external N

Relative species content (%0)
Sample (No.)
Species Reference e o < ) w0 © © o o - = < - ~ o o -
= > = = = = > > > > < = = > > = =
Coniophora arida(B) tCr)]IeSrseoir:](ZOOB) and referenceq - - - - - - - - - - - - - -
:I?\Iesrseoir:‘\(ZOOS) and referencey _; _; 4 ) ) 14 - ) <1 - <1 BB <1 <1 - 64
Coniophora putean#éB) tci’)]|eSrSeOirr11(2008) and referenceq <1 - <1 <1 - - - - - . - - - -
Serpula himantioide&) Bernicchia and Gorjén (2010 - - <1l <1 - - - - <1l <1 - <1 - - -
Hypholoma capnoide@V) ?ﬁiﬂiﬁéiﬁgﬂggaezs)e A - <1 - - <1 - - 1 - - - - - - - -
Hypholoma subvirid€w) (Tzhoelrg)se A. Thompsoet al. el - oLl
Stropharia aeruginoséw) L. Boddy (1999) - - - - - - 1 - - <1 - - - - - -
Holmer and Sétc‘fggg ((213327)) 97 - 1 <1 - - 99 - <1 99 11 1 <1 <1 2 <1
Sistotrema brinkmanniiw) Allmer et al.(2006) - - - - - - - - - - - - - - - -
Phanerochaete s@/WV) étggg)enko (2006)Baldrian - - 91 - - - - - - - - - - - - -
Heterobasidion annosuiiww) Olsson (2008) - - - - - - - - - - - - - - - -
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&N values of decaying wood according to
decay classes (I- V)
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Material and methods

We combined several analytical methods on
decay wood

+ Sampling
T Norway spruce (Picea abies) dominated
unmanaged forest in southern Finland
T 49 logs covering density classes |-V

+ Sample incubation
T Commong pre-incubation in 14.5°C for 7d
T Dedicated T (8.5°C-41°C, n=7) for 6d

6 ‘ :I: An aIyS|S © Natural Resources Institute Finland
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Results

Modelling N , accumulation in decay wood
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Species habitat models based on DNA sequence data

Rajala et al. 2015. Fungal Ecology 18: 48-55.
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Fungal communities differ across tree species

Rajala et al. 2010. CJFR 40: 2384-2397.

Based on fungal DNA Based on polypore fruiting bodies
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