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INntro

e Forest edges
- border between forest and area with different LC

- edge habitat is predominant feature in temperate forests
e Flanders 60% @ 50 m forest edge (De Schrijver et al. 2007)
e the Netherlands 52% @ 5x edge height (Draaijers et al. 1994)
e England 74% @ 100 m forest edge (Riutta et al. 2014)
e EU 40% @ 100 m forest edge (Estreguil et al. 2013)
» f(species, process)
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INntro

e Forest edges
- border between forest and area with different LC
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INntro

e Forest fragmentation & forest edges

- Influenced by edge effects:
e primary effects

microclimate: T, RH, ST, SM, PAR, v
nutrient input
seed flux

+ N Input

e secondary effects or ecosystem responses

forest structure: tree height, age, species composition, CWD, ...
tree growth & transpiration

nutrient cycling

floral diversity

faunal biodiversity & activity: birds, beetles, detritivores,...

e influence = f(variable, species, process, study): 3-1000 m

= edges potential biodiversity hotspots <-> forest cores with
core-specialists decline

Universiteit Ar{gelpetinpetition, predation,

direct (tolerance, preference & facilitation)




INntro

e Edge effects on atmospheric deposition
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INntro

e Edge effects on atmospheric deposition
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Edge effects on

N deposition

Country Region Forest FED (m)
50,7 NO,- NH/
1 Beiter & Gundersen (1989) Denmark 50 km N of Copenhagen  Picea abies 15 2.60 4.00 2380
2 Devlaenunck et al. (2005) Belgium Flanders Fagus sylvatica 50 ! ! 1.22
3 Draagjers et al. (1988) The Netherlands The Veluwe Pseudotsuga menziessi 100 1.80 1.50 1.50
4 Draaijers et al. (1988) The Netherlands The Veluwe Pseudotsuga menziessi 50 1.30 1.30 1.20
5  Draagjers et al. (1993) The Netherlands Utrechtse Heuvelmug Larix decidua 108 1.00 1.00 1.00
6 Draaijers et al. (1993) The Netherlands Utrechtse Heuvelrug Pinus sylvestris 63 1.86 143 1.63
7  Draaijers et al. (1993) The Netherlands Utrechtse Heuvelmg Pinus nigra 43 5.18 383 378
8  Draaijers et al. (1993) The Netherlands Utrechtse Heuvelmg Pinus sylvestris 63 1.00 1.00 1.00
9 Draaijers et al. (1993) The Netherlands Utrechtse Heuvelmug Larix decidua 69 1.98 242 1.63
10 Draaijers et al. (1993) The Netherlands Utrechtse Heuvelrug Pinus abies 49 453 241 339
11 Draasjers et al. (1993) The Netherlands Utrechtse Heuvelrug Larix decidua 77 1.00 1.76 1.00
12 Draaijers et al. (1993) The Netherlands Utrechtse Heuvelrug Pinus sylvestris 63 1.00 1.00 1.00
13 Hasselrot & Grennfelt (1987) Sweden ‘West coast Pinus sylvestris 50 15 29 27
14 Nealet al. (1994) England Hampshire Fagus sylvatica 50 1.50-200
15 Spangenberg & Kollig (2004) Germany Southern Bavaria Picea abies 50-100% 1.00 2.20 1.50
16 Spangenberg & Kollig (2004) Germany Southern Bavaria Picea abies 50-100% 1.20 1.80 1.40
17 Spangenberg & Kollig (2004) Germany Southern Bavaria Picea abies 50-100% 1.70 1.60 0.70
18 Spangenberg & Kolling (2004) Germany Southern Bavaria Picea abies 50-100% 0.60 1.20 1.10
19 Spangenberg & Kolling (2004) Germany Southern Bavaria Picea abies 50-100% 0.90 0.60 0.50
20 Spangenberg & Kolling (2004) Germany Southern Bavaria Picea abies 50-100% 1.50 2.60 1.50
21 Spangenberg & Kolling (2004) Germany Southern Bavaria P. abies| F. sylvatica 50-100%* 0.70 2.20 1.70
22 Weathers et al. (2001) USA New York State Mixed deciduous 25-28 1.12 143 127
23 Weathers et al. (2001) USA New York State Mixed deciduous 25-28 1.12 143 127
Median 30 1.21 1.60 1.50
Minimum 0.60 0.60 0.50
Maxinmuimn 518 383 378
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Acidification
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Soil pH under Corsican pine
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Eutrophication
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Eutrophication
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Eutrophication
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Thimonier et al. 1992, Kennedy 2003,
Willi et al. 2005, Berges et al. 2013

MIV N

Flora

edge effects of multiple vars difficult to disentangle

- Ellenberg N & nitrophilous species
 Ellenberg N | with 1 distance to edge and forest patch size
e |arger increase in Ellenberg N with time at edges
» |larger woods: lower Ellenberg N and cover of competitors

* |ong, thin woods: greater cover of nitrophilous and competitor species and
lower cover of stress tolerators
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Mean ground cover %

~

Mean ground cover %

disentangle

- comparison arable & non-arable edges

- higher percentage cover of nutrient demanding species such as
the competitive Urtica dioica L.

- out-competing the more stress-tolerant ancient woodland
species such as Carex sylvatica & Primula vulgaris
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Flora

edge effects of multiple variables difficult to

a) Galium aparine

b) Mercurialis perennis

c) Deschampsia cespitosa (greater cover in
non-arable than in arable transects)

d) Glechoma hederacea (higher cover in arable
transects)
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Relative increase of the throughfall flux of Na’

e Edge orientation

wind speed & wind direction
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Mitigating measures

e Forest type:
— MEI - and/or DEI

60 _
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Site code CI'  SO2 NOy NH, N+8 N

— Qrl 1.22 1.02 1.07 1.03 1.03 1.02

Oak
— Qr2 1.12 1.08 1.12 1.08 1.08 1.08
— Bpl 1.18 1.18 1.10 1.14 1.14 1.07
Birch
L Bp2 1.11 1.11 1.07 1.06 1.08 1.06
—  Pnl
Pine
L Pn2




Mitigating measures

Log (ratio NH4™)
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e Forest type

Mitigating measures
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Mitigating measures

P. nigra & P. sylvestris
AIFI

e Forest structure
- LAI: MEI +
- crown depth (—LAIl): MEI +
- stem density (—LAI): DEI —
~ modelstudies

Cl




Mitigating measures

P. nigra & P. sylvestris
AIFI

e Forest structure
- LAI: MEI +
- crown depth (—LAIl): MEI +
- stem density (—LAI): DEI —
~ modelstudies

r (¥X,Z),normalized
r(X, 2], normalized
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Mitigating measures
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Universiteit Antwerpen Wow 198 e
Summer 272 213 132 1.22
Winter 49.8 16.0° 227 1.91
Wuyts et al. 2009 For Summer 533 12.7° 156 1.21°



Mitigating measures

e Edge structure
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Take-home message

Increased N input in edges

relevant? fragmented landscapes (= 40% forest edge)
result?

- increased N availability in soil & soil solution

- (soil acidification)

- in vicinity of N sources (farms, agricultural fields, traffic?)
mitigating measures?

- avoid creation of new edges

- forest type conversion

- canopy density/LAl through early & frequent thinning

- layout of gradual transitions at steep edges
e e.g., with herbaceous fringe, shrub belt and forest mantle
e — conservation & promotion of biodiversity (‘high quality edges’)
» forest receding vs forest expansion: protect forest core!

priorities?
- SW-facing edges



karen.wuyts@uantwerpen.be
Universiteit Antwerpen
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