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Fire triangle




Some species are less flammable than others

PaultDaly, NZ Geographic




Vegetation as Fuel

* Biomass N
A/Prof. Tim Curran’s Plant Barbecue (Lincoln Uni)

* Fuel connectivity -

* Species differin
flammability:
* moisture content
* plant chemistry

* fuel structure (e.g., fine
fuels)

Low flammability plants:
https://www.fireandemergency.nz/fire-safety-campaign-
resources/low-flammability-plants/



Some plants survive fires to promote self-replacement:
Seeders

Black spruce “cone ba i
Picea mariana ik

| Pulse of regeneration of
e Serotiny hipsdlivgsw.youtube.com/watch?v=ab-WSXX7Rw

* Many seeds disperse in from nearby unburned areas as well


https://www.flickr.com/photos/10601432@N08/3030857688
https://www.flickr.com/photos/10601432@N08

Some plants survive fires to promote self-replacement:
Resprouters/survivors

Plants that have evolved
with fire commonly
have these adaptations

AT N

Nolanetal. .

Resprouting Eucalyptusztolgée

Day and White et al. (2020) Ecography 43: 1464
Nolan et al. (2021) Plant, Cell & Environment 44: 3471



Aotearoa New Zealand: Fire activity increased when
pple arrived ~700 years ago
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Future wildfire

= severity
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Perry et al. (2012) Global Change Biology 18: 1609 Melia et al. (2022) Earth’s Future 10: e2022EF002853




Historical vegetation change in Aotearoa
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http://www.teara.govt.nz/en/interactive/11674/deforestation-of-new-zealand



Are our grassland plants fire-adapted?
Known species that can survive to resprout post-fire

 Verylittle is
known about
how our native

plants respond
to fire

L

Taramea/Spaniard ¢ Wi kura/

B

Snow T'"'*{: Tikumu/Mountain

=

Harakeke/NZ flax ~ Tumatakira/Matagour
Daly (1967) Tussock Grasslands and Mountain Lands 12: 18; Calder. Wardle
Allen and Partridge (1988) Vegetatio 76: 37; Budha-Magar et al. (in prep)

LN s

(1969) Proceedings NZ Ecolgical Society 16: 36;



Lots of wind-dispersed weeds that might
recover well from fire

J Sullivan

Wilding conifers 1/ (G SRR Tiere




September 2020 (Spring):

* 300 ha burned at Pukaki Downs STy
Le L )y
| 7y
“ g
Huge burning glow in the sky at uncontrolled fire near o '
Aoraki/Mt Cook Dr. Shanta Budha-Magar
Firefighters are still battling to slow a huge scrub fire burning since Sunday in Mackenzie Country, but bad weather overnight has helped their efforts. . Plant Surveys 1 , 4, an d 1 6 months a fter fi re
* Assessing regeneration strategy 1 and 4

months after fire




Lk

\\\‘"N‘“I"-'f-'

!

q' 4 )
Mo, A




Agrostis-Anthoxanthum
Pilosella officinarum
Hypochaeris radicata
Pilosella piloselloides
Verbascum thapsus
Rosa rubiginosa
Dianthus armeria
Circium arvense

Prasophyllum colensoi
Wahlenbergia species
Leucopogon fraseri
Pteridium esculentum
Discaria toumatou
Corokia cotoneaster
Thelymitra longifolia
Acrothamnus colensoi
Anisotome aromatica
Celmisia gracilenta
Pentapogon avenoides
Gaultheria depressa
Viola cunninghamii
Microtis unifolia

Hydrocotyle novae-zeelandiae

Geranium brevicaule
Brachyglottis lagopus

Recovery strategy [ Resprouting individuals [_] Seeding individuals

Number of individuals

Budha-Magar et al. (2026) New Zealand Journal of Botany 64: e70099
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Most plant
individuals
regenerated
by surviving
the fires and
resprouting,
as opposed to
from seed.



Recovery strategy [ Resprouting individuals [_] Seeding individuals

1 month 4 months All individuals
that
regenerated
from seed did
so 4 months
after fire; none
did at 1 month
after fire.

Agrostis-Anthoxanthum
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Hypochaeris radicata
Pilosella piloselloides
Verbascum thapsus
Rosa rubiginosa
Dianthus armeria
Circium arvense
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Leucopogon fraseri
Pteridium esculentum
Discaria toumatou
Corokia cotoneaster
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Budha-Magar et al. (2026) New Zealand Journal of Botany 64: e70099
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Only exotic
species
regenerated
from seed; no
native species
regenerated
from seed.



Many native plants survived fire

-

* Woody species take a took
longer to recover

* There is dramatic change in
vegetation and a lot of recovery
of natives 1-16 months after fire

* Nearby seed sources are
relevant (especially exotic
species)

* Whether active restoration is
needed may not be evident
iImmediately following fire




Mycorrhizal fungi

* Most plants on earth form intimate
relationships with fungi

* The fungus obtains carbon from the plant
* The plant obtains nutrients from the soil

* This relationship is known as a
mycorrhiza

Pine roots with mycorrhizal fungi MYCOWWZHS are
; oK T mutualisms:

.t .."ﬁ:i‘i

The plant and the
fungus both benefit
from the relationship
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"Rine (stash pine)ym¥sorrhiz Se 4" by Plant pests.and diseases

"File:Mutudlistic mycorrhiza en.svg" by Nefronus


https://commons.wikimedia.org/w/index.php?curid=80931388
https://commons.wikimedia.org/wiki/User:Nefronus
https://www.flickr.com/photos/62295966@N07/11587906233
https://www.flickr.com/photos/62295966@N07

Fire and fungi

* Fire tends to:

* M decomposer fungi (nutrient
cyclers)

* ¥ plant mutualistic fungi
(mycorrhizas)

Morel mushrooms rely
on disturbance to
reproduce

Ectomycorrhiza AM fungi, 100X



Invasions by exotic hawkweeds

Christchurch

20 7

---- Pilosella officinarum
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Day & Buckley (2011) Austral Ecology 36: 559 Pilosella piloselloides




Does fire change arbuscular mycorrhizal
fungal communities and promote invasion?

20
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Pilosella Morman et al. (2024) iScience 27: 111193




Invasive species had more impact on
arbuscular mycorrhizal fungi than heat

204

species

“® Chionochloa ]
o Hieracium
= Pilosella
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Pilosella Morman et al. (2024) iScience 27: 111193




Implications of increased wildfire activity in
sanctuaries

* Aspects to consider
* Proximity to seed sources

* Flammable and non-flammable plant
species, e.g., green fire breaks

* Local landscape conditions, e.g.,
wetter areas will have less severe and
less frequent fires

* When is active restoration needed?
— many natives can resprout




Nga mihi nui (many thanks) to coauthors,
research assistants, and funders!

Kendall Morman
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Tim Curran

Hannah Buckley
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