Prairie species from a temperate environment exhibit
positive germination responses to smoke treatments
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Introduction

Fire has been a natural disturbance in grassland ecosystems since the Holocene period. In
the Midwestern USA, for example, fire determines, in part, the structure of the
landscape as prairie, savanna or woodland. Prairies require a high fire frequency to reduce
the encroachment of woodland species. In other fire-prone environments (Australian,
South African and American Mediterranean ecosystems), seeds of many species will only
germinate in response to fire-related cues. Without these cues, the seed may remain
dormant within the soil seed bank. Smoke Is one such cue that can break seed dormancy.
The effect of smoke on the seed of prairie species had not previously been investigated.
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The number of dicot seedlings were counted in plots that had one of the following
treatments: burned, not burned and not burned but treated with smoked water (1:32
dilution). Two prairie sites were chosen: a restored mesic prairie and a restored gravel
prairie at the Chicago Botanic Garden. The burn occurred in the spring of 2005.

Treatment

Mesic prairie (frequent burns)

Germination Trial

Seeds of native prairie species from the Asteraceae, Asclepidaceae, Caryophyllaceae, Total # 0

Commelinaceae, Fabaceae, Laminaceae, Onograceae and Poaceae families were exposed to o

aerosol smoke for periods of O, 1, 10, and 60 minutes or smoke water at concentrations seedlings200

ranging from 1X to 1 part smoke water :32 parts de-ionized water. Dried straw was 100

burned to generate smoke. Smoke was pumped through a cooling hose into a 20 gallon 0

glass container or bubbled through 20L of de-ionized water for 60 minutes. Four smoked
replicates of 25 seeds were then sown in a pre-moistened soil-less germination mix, i
covered with vermiculite, and grown under ambient light. Water was provided by a mist s gmnent
sprinkler system.

J { '

9 . ' ' ,V Cgréopss ramceolata
e 0 1 1o 00 oo k| L
' ' . SToKETIN) 4 o o i <
T -, - “aa.
The concentration of smoke that provides the best germination I
- - results is species-specific. il - o
] = i - " . . n i
. i = e g
. Discussion Ry " e .
» : ééf" -"’_"""'
r -"'TheIrOIe of smoke as.a cue for erqﬁ_na'thn hag,b well documented.in the American

'-':"J‘chapa-rral South African-fynbes and Ausj:ralan thla plant eemmunities.“ These
. "-ﬂ)'ﬂ.fu 1ties e'glst n Medlterral'fﬁ* \7|ronn|en;t-s wheré cold stratlﬁcat;on _dees not play a

P nﬂll‘n reaking sged @or .-f”a -&-"‘l Sl méase;’ tmn of some
_'.p-.s ies from.tafl=grass prs | We-prope-e Stepein 4 1 wi:l; a_:n!/l ronment, n"l' W
‘.‘. 1 TMidwe rnl;'l meE : BT Ot FeT ﬂ" ad 1
*ﬂh-" 49 - BT Clsand TTUSHITD M oVESge nITinati chplcs te S

o - - . s e Mg ﬁ ...-l:."'l o J

- - L o i
T : Preliminary ressl

- i & .r‘r .
- -;_ w2 Flrther. tﬁves&g,atl sirequired to deten‘mne ﬂ.ﬁifect of firg fmquenqu on g,e];pma’gp“

keinifield Studies alsdWeyealatiths smbRe mcreaseg,_ggrrghﬂmf ' -
WSS o utcomes, - - ;

1

s, SO F - — 4 i i
Smoke Had a positjve effect on a va-rlety'ﬂgr_(;lés f'rom

B
u ‘ .
i

- ) - ; z .
i Study has shown that the role of smoke In breaking seed dormancy may extend -'t.o - Y g - 5!
other fire-prone ecosystems in the WSA, sueh.as the ponderosa pine communiti€s,;, “w, =" 4 -
lodgepgle pine.comnt@inities, jack pine commuln&'ties and Alaska’'s boreal forest and tundegy, * - .
Contact details: Acknowledgements
Lara Jefferson (ljefferson@chicagobotanic.org), We thank Britt Forsberg (REU Intern, 2004), Dave Sollenberger
: : _ _ (Prairie Ecologist, CBG), Scott Basten and team (Equipment
Marcello Pennacchio (mpennacchio@chicagobotanic.org), Maintenance, CBG), Cathy Thomas (Plant Production, CBG) and

Kayri Havens (khavens@chicagobotanic.org). the Bureau of Land Management (BLM).




