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Calluna vulgaris heathlands

Erica australis heathlands

1.  Ecotone Atlantic-Mediterranean
2.  Uneven topography
3.  Human management



Burning Cutting

Building/Mature-PHASE



Grazinglevelsimpactspecies
richnessand diversity

J Fagúndez 15th heathlandworkshop

Fagúndez, J. (2016). Grazing effects on plant diversity in the endemic Erica mackayana heathland community of north-west Spain. Plant Ecology & Diversity, 9(2), 207-217.
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Grazinglevelsimpactcommunity
composition

J Fagúndez 15th heathlandworkshop

Fagúndez, J. (2016). Grazing effects on plant diversity in the endemic Erica mackayana heathland community of north-west Spain. Plant Ecology & Diversity, 9(2), 207-217.



7

Lifespan

Primary cycle: 
~ 8 - 15 years

Regeneration 
cycle: 
Åresprouting
9 - 12 years( + x)
Ålayering
5 ς15 years( + x)

αǊŜŀƭ lifeǎǇŀƴά
19 ς25 years( 1R)
20 ς30 years( 2R)

No evidencefor
plantsolder than
28 years.

No evidencefor
morethan two
regeneration
cycles.

Building

2 ς12        1 ς3 

Mature
3 ς6

Degeneration
2 ς15     5 - 10

Conclusions: Regeneration life cycle
Persistenceof plants
in growth stages

Uncertaintyin derivingindividual 
plant agefrom growthphase

ResproutingLayering



Dry heathland
2310Dry sandheathswith CallunaandGenista
2330Inlandduneswith open Corynephorus

andAgrostisgrasslands
4030European dry heaths
6230Species-richNardus grassland

Wet heathland
4010NorthernAtlanticwet heaths
7150Depressionson the peatsubstrates

of the Rynchosporion
Bogs
7140Quakingbogsandtransitionmires

Aquatichabitats
3110Oligotrophic waters containing very few minerals of sandy plains (Littorelletaliauniflorae)
3130Oligotrophicto mesotrophicstanding 

waters (littorelleteauniflorae)
3150Natural eutrophic lakes with Magnopotamionor Hydrocharition-type vegetation

European habitats



Spadefoottoad

Dragonflies

Natterjack toad
Moor frog

Amphibians



IŜŀǘƘǎ ƴŜŀǊ ¢ƻǊǳƵ ςmilitary training area



Forest succession



Date
Calluna
in situ

Calluna
laboratory

Calluna
difference

Pinus
in situ

Pinus
lab. 

Pinus
difference

May n=8 3.05 3.57 0.52 3.08 3.72 0.64

June 
n=10 2.91 3.64 0.74 3.10 3.95 0.85

Aug.
n=8 3.17 3.62 0.44 3.14 3.60 0.46

Sept. 
n=8 2.63 3.39 0.77 3.03 3.81 0.78

Difference between pH measured

in situ and in laboratory



Lochmaeasuturalis

Heather beetle attack 2015



Cal         E.  cin E. tet E. cil Cal          E.  cin E. tet E. cil
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ignition

fire-friendly
weather conditions

enoughfuel

biomass
in a flammablestate

oxygen



(Bruvoll 2016) 

Smoke-inducedgerminationacross
heathlandflora

Sigrid S. Bruvoll

Species tested
(2 dwarf-shrubs, 5 forbs, 11 grams)

18

Smokeresponses 14

Coast> inland
(heath1; forbs4; grams 6)

11



Gryllus campestris

Omocestus rufipes

Stethophyma grossum

Chorthippus biguttulus

Chorthippus parallelus

Chorthippus mollis

Myrmeleotettix maculatus
Metrioptera brachyptera

Species centroid

Plots

Species ordination: Grasshoppers
(6 Early, 5 Late successional species)

WallisDeVries et al. (2016) AGEE 234: 72-80

Wet Dry

Ungrazed

Heavilygrazed



Incrementof birchand aspen
within two years

22/08/2017
M.Sc. Anne Hopf, Kassel University

19

B. pendula P. tremula

Grazed Fenced off Grazed Fenced off

Heathland 26 ± 6* 38 ± 10 1 ± 5 1 ± 9

Basophilic Grassland 17 ± 10 16 ± 9 0 ± 5 8 ±3

* Mean heightincrementfrom 2014 to 2016 in cm ± standarderror



Recommendationsfor
managementof pioneertrees

22/08/2017
M.Sc. Anne Hopf, Kassel University

20

-> Mechanicalremovalof treesappearsinevitable

-> Birch stumpsshootsshouldbe removedin first
summerafter felling

-> Shootremovalshould(if possible) be implemented
duringvegetationperiod



ESPECIALLY IF 
THEY 
USUALLY 
HAVE GRASS

EWES LOVE BIRCH



Conclusion

The Heathland Farm is a concept for the system 
restoration and innovation of nature conservation 
and food production through cultural heritage.



What were the general impacts of the 
agreements?

Sites within agreements had more positive management, resulting in 
more condition targets improving (more bare soil, positive indicators 
increasing and negative decreasing).

0 10 20 30 40 50 60 70 80 90 100

*** One or more of above

Bare ground creation

*** Heather cutting/mowing

*** Bracken management

*** Scrub control

* Weed control

* Prescribed burning

*** Livestock grazing

Percentage of Sample Stands

non-HO1/HO2

HO1/HO2

* P<0.05, ** P<0.01, ** P<0.001



Grazing

Mowing

Prescribed burn.

Sod-cutting

Choppering

Combat
non-target
species

Target
community
restoration

Effectson
seedbank

Nitrogen
removal

NP-
ratio

Cost-
benefit
ratio

Appre-
ciation

Lüneburg
Heath



Drougth damage & land use 
gradient
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Soilacidification

IncreasedH+

concentration
Lossof Base 

cations
Lossof 

weatherable
minerals

Release of Toxic
metals(Fe, Al)

Decreased
nitrification and
decomposition

rates

Lossof plant 
species

Decreased
plant quality

Lossof animal
species

The soilacidificationcascade

Microclimatic
homogenization



Preliminary results: invertebrates
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OBN Knowledge network

Á8 Expert Teams (ETôs) at ólandscape-scaleô

Á3 ETôsare relevant for heathlands
ÁDry sandy areas (drift sans dunes, heathlands, woods)

ÁDunes and coastal areas (grey dunes)

ÁWet sandy areas (heathlands, fens, bogs)

ÁETôshave a tripartite composition: triangle

policymakers

sitemanagers

researchers



Wins of OBN Knowledge network

ÁPolicymakers

Á independant/recent/validated knowledge on measures to

mitigate nitrogen deposition in N2000-areas (court!)

Á realising policy goals N2000, WFD, GAP

ÁSitemanagers
Á nature restoration N2000-areas, red list species

Á cost efficiency management

ÁResearchers
Á up-to-date knowledge; exchange with other diciplines

Á budgets for research and (a little bit for) publications



Effect on biodiversity



Work to be done

Tasks Province
ÅDrafting of  management 

plans 

ÅMapping of habitat types 

ÅImplementing management

ÅRestoration measures 

ÅResearch 

ÅCommunication 

ÅEnforcement and licensing


