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A burning issue:
Ecological and evolutionary
imprints of climate and land-use In
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FIRE ON EARTH

An Introduction

WILEY Blackwell
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Fire needs oxygen, which has varied
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hugely through evolutionary time
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Thick bark in pines T a fire adaptation
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Population size (millions)
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Homidinds have impacted fire
regimes on long time-scales
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What have we used fire for? ree

A Cooking The '- ﬁ
A Hunting, chasing animals B IG G E ST W
A Deforestation L STIQ}-—- IE_;{, | 4

. - - oA
A Manipulating animal HOW ABORIGINES MAm Ausrgﬁwaf
movement ) Es

A Creating, maintaining
alternative habitats

A didying u ptie landscape
A Manipulating soil fertility

A [running engines]
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Fire in the Anthropocene 1 ups & downs

20th Century
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Fire Activity (active fire
detections km? yr™)

Without oxygen, biomass, fuel in burnable
state, fire weather, and ignition, no firee

(Bowman et al. 2009)



0203040

BUN|ED

1020304050

SpIUIWEIL) pue SqiaH

102030405060 708D

soal]

102030405080

I

slaqunu wnoadg |— « @ = W @~ Soor o @

-

Yet there was f

5000
4000

seuoz uajjod [eoo

(Kaland 1986)

1000| 5
0
3000 4

'd'8 slea A UogIedoIpeY |o 2

gqep >
Jabuejaly >
Isngaue4 L

sgpun — >

saussoy s B

Ne|sAg ==y S
selap acl L
sgAnen >

uaAe}aIn - : ; 2
peisbuopy >

adoH i

senn e

pue|ey| »
Beason — >

sauuoy —
seputjep < 4

puelo4y —»
puejdoy —l
wiayasny . »

iouqgay r £
sausyQ - - -

Agneq -

Agines >
Agssory »

uasyobuA

alpag

3000
2000
1000



land)

7y
©Ha

-
(




&N 0
e T TPr‘L_.J
B

P s RN
B ; (
oy TN
= \ N~
. ]\., L N

P o \/‘r/ \,’7

(© Peter E Kaland) (DlenTont & Kalapd, 2002)




Coatal heathlands i

‘90
old cultural heritage!
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Norway:
a great fire
experiment!

A Natural fires *very*
rare & frequency
descreasing
westwards

A Anthropogenic fire
regime along the coast
since 6000 BP

A é perpendicular to a
climate gradient

(Ohlson et al. 2006, 2009, 2011, Prgsch-Danielsen

Simonsen 2000; Hjelle et al. 2010)

Chronic  p.y
fire ;

Very VERY
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Envt. humidity

Natural fire frequency




Heathlands burning creates a mosaic ¢9®

Burn Year | 2008 | 2000
B 2016 | 2007 T 1998
B 2014 | 2008 [0 1997
B 2013 | 2005 [ 1996
B 2012 | 2004 [ 1995
B 2011 | 2003 [ 1994

B 2010 [ 2002 M 1993 o 450300 600 Meters
B 2009 | 2001 [ 1992 Lol




loumal of Vegetation Science

Calluna vulgaris % cover

vegetation
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Smoke as a germination cue

A Smoke from burnt plant material induces germination in
many Mediterranean, South African and Australian

,.‘;fe/cies I including many Ericaceae
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(© Liv Guri Velle)




Germination (%)

Smoke induces germination in fresh
Calluna seeds

control smoke
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(Maren et al. 2009)
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Smoke induces germinationf r o m on,
but not from newly-burnt heath
seedbanks
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Smoke-induced germination (
across heathland flora
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Smoke response in coastal heathland Calluna
Onatur al O0-inducedd u ma n

Pal Thorvaldsen
(© Liv Guri Velle)




Calluna seed recruitment &
evolutionary potential

Produces 150.000 seeds / individual & 1.000.000
seeds / m?
(Beijerinck 1940, Nordhagen 1938)

Seed banks 25.000 seeds / m?
(Maren et al. 2009a,b)

Recruitment up to 400 seedlings / m?
(Vandvik et al. 2005, Velle et al. 2012)

Fire frequency: every ~ 15 year for ~ 6000 years
(Prasch-Danielsen & Simonsen 2000; Hjelle et al. 2010)

Generation time ~ 107 50 years
(depending on seeding or resprouting; Velle et al 2012)




Smoke response should be higher 90
In areas with a (long) history of fire
19t century 7 - - 7

‘ ”’%\ iThe ec cChlongy
| IS, to a large extent, the
— ecology of the European
heat hl andso

(Webb 1986)
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~ 'Global Change Biology

Global Change Biology (2014) 20, 1429-1440, doi: 10.1111/ gcb.12448 ; o
1Y Gyri Velle
Does prescribed burning result in biotic homogenization
of coastal heathlands?

LIV GURI VELLE*t, LIV SIGRID NILSEN}, ANN NORDERHAUGS§ and VIGDIS VANDVIK+
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Journal of Vegetation Science 25 (2014) 546-558

Succession after prescribed burning in coastal Calluna
heathlands along a 340-km latitudinal gradient

Liv G. Velle & Vigdis Vandvik
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Flatanger, 28 January 2014 (Dagbladet)
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Ecology and evolution of and In

heathlands I who cares?

A Our research was important when coastal heath
was deemed distinct from boreal heath In the
new habitat classification scheme NIN

A We 06 also worked on Sitka spruce impacts i
which was used in the Norwegian blacklist

A Outreach to heathland farmers i their heritage!
A | tb@e *great* for student research projects!

Journal of Vegetation Science 24 (2013) 744-754
:\I‘I’ : Effects of invasion by introduced versus native conifers
WIAWN  on coastal heathland vegetation
IAVS

Heidil. Saure, Vigdis Vandvik, Kristian Hassel & Ole R. Vetaas
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..and the Norwegla Research Council; Unlver3|ty of Bergen
Bioforsk, UNIReseg Mﬂreforsknlng NIBIO, Heidi Saure,
A%Jan Hakon Vikafi®i®le Reidar Vetaa§ Peter Emil Kaland,
n'Norderhaug, Samson L. @pstad, Livs, Nllsent Per Arild/*
“#y Aargestad, Torhild Kvingedal; Mons Kvamme,,Elnar
“"Heegaaxt . Zdetek Janovsky, land-ownersithe Eurgpean
Heathland Network, Lynghelnett?verket Vlllsaupro cktet.
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Heathlands:
| t0s personal é
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Impact? Norwegian redlist, catergory EN
Coastal heathlands recognized as nature type,
(paper cited 7 times, mostly by meé . )




