Fire in bottomland forests: Insights from : : .
disturbance ecology of Arundinaria Outline of This Synthesis

: S T 1) Disturbance in modern bottomland hardwood
(BLH) forests (non-flood)

2) A fire-obligate assemblage (the canebrake)

3) Historic evidence of fire in BLH forests
a) pre-historic
b) historic
c) recent

4) Fire in ecological context
— - .
Paul R. Gagnon and William J. Platt 5) Conclusions
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Problems in modern bottomland forests Multiple interacting disturbances in BLH?

Space-opening disturbances i wind and ice storms

Cyclical droughts with ENSOs, every 3-7 years
AReduced | evel s of di stur ban (Tudhope et al. 2001, Beckage et al. 2003)
unsustainable forest management practices have resulted Abundant ignition sources
in homogeneous, closed canopy forests with little structural
diversity or understory veg
(Wilson et al. 2007)

Disturbance regime altered i flood and fire

Insufficient regeneration of shade intolerants:

Bottomland oak regeneration requires large or recurrent gaps
(King and Antrobus 2005, Oliver et al. 2005, Holladay et al. 2006,
Collins and Battaglia 2007)

Oak-dominated forests establish after fire
(Aust et al. 1985, Hodges 1998)

Giant grass with Fire and grazing effects
perennial culms on switch cane (Arundinaria tecta)

ARunNnnNning bar Highly susceptible to overgrazing
spreading clonal growth Naturally declines over time T beginning at +/- 7 years

Grew in vast, dense Needs disturbance to reversedeclineit o fir eset o
i stands called
Giant cane: fcanebr akesc¢

native bottomland Burn every 7-10 years for optimal growth

bamboo Canebrakes reduced

. 98% Hughes, R.H., 1957. Response of cane to burning in the North Carolina
One genus, 3 species coastal plain. North Carolina Agricultural Experiment Station.
(Arundinaria gigantea) Bulletin 402.

Fire every 5-15 years rejuvenated cane growth for grazing




Windstorm, fire & giant cane (A. gigantea)

Rhizomes spread outward regardless of light regime

Older, larger cane stands senesce as they expand outward

Cane stands can Atravel o over

New culm production can double in high light environment
New culm production accelerates further after fire

Canebrakes likely when high light and burning converge

Gagnon, P. R. and W. J. Platt. 2008. Multiple disturbances accelerate
clonal growth in a potentially monodominant bamboo. Ecology (in
press).

Gagnon, P. R., W. J. Platt and E. B. Moser. 2007. Response of a native
bamboo [Arundinaria gigantea (Walt.) Muhl.] in a wind-disturbed
forest. Forest Ecology and Management 241: 288-294.

Prolonged clonal growth under forest
canopy (canebrake)

Fire m

Very unlikely

Fire During Pre-historic Past
Palynological and climatological records:

A Large open areas ever since last glaciation in Yazoo
River basin (based on pollen from Chenopodiaceae &
Amaranthus; Saikku 2005)

Arundinaria thickets first appeared in Western Lowlands
around 9,500 years ago (Royall et al. 1991)

Drier (modern) weather patterns beginning 5,000 years
ago i shift from dominant oak to pine forests

(Delcourt and Delcourt 1987, King et al. 2005)

Clonal growth in small canopy gap

Fire m

Low probability

Clonal growth in large blowdown gap

Fire  [SYSYONN]
1. Much more likely
2. Canopy damage possible

3. Accelerate clonal growth

Fire During Pre-historic Past

Studies of Native Americans:
A Earliest human occupancy in LMAV 12,000 years ago
A Early Archaic (9,000-5,000 years ago) i drier climate,
more people move into bottomlands
A Mid Archaic (5,000-2,500 years ago) i riverine
resources more intensely exploited, interregional trade
A Poverty Point (3,600-2,600 years ago) i clear evidence
of large human populations in floodplains, reliance on
agriculture
Mississippian culture (900 A.D. i European contact)
Corn based agriculture, sedentary riverine villages, fire
to clear land, create edge habitat for deer
European contact i epidemics killed 80-90% of Native
American population, societies collapsed
(Saikku 2005, King et al. 2005, Mann 2006)




Fire During Historic Past

Large treeless areas in floodplainsi i pr a i
A Early French accounts
A 19th century surveyor field notes

Canebrakes pervasive in early naturalist descriptions

A Cane was the most nutritive native fodder

A Canebrakes grew in some of the richest soil

A Canebrakes systematically targeted by ranchers, planters

A Planters chopped culms, pulled rhizomes and burned

A Cleared land by girdling trees, burning i many fires
escaped

(Wright and Bailey 1982, Platt and Brantley 1997, Saikku 2005,
King et al. 2005, Stewart 2007)

Fire During Recent Past

Kaufert, F. H. 1933. Fire and decay injury in the southern
bottomland hardwoods. Journal of Forestry. 31: 64-67.

i Studied > 500 s ardwood tracts in LA.

fires fibac

i Major fire years in 1898-1899, 1911-1912, 1916-19
1924-1925 and 1930-1931 (approximatel .
i Attributes fires to human activity. Pyrogenic power o

lightning underestimated at the time.
iAiMuch of the evidence of the

obliterated. Aticmeds ng howe
aging than present fires, for dry cane made

Il ent fuel .o
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Fire During Recent Past
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AAl though foresters and ti
problem in the southern hardwoods, a real problem
existséThe past summer, 19 3 (
followed by a fall and wmter also quite dry. Many sloughs
and brakes usually fi dry for

eral months. The spring rains have not been able
e litter and debris and conditions in the wo

advanced reproductlon was killed and larger residual trees
ere-partly killed by the flames Fires ofa3|m|Iar
were burning in other

reglon.o

Conclusions

Qualifiers:
1) BLH fires not frequent or continuous as in pine savannas
2) Prairies, canebrakes burned during most droughts

3) Others burned very rarely where disturbances interacted
(windstorm, drought) i oak regeneration opportunity

4) Some adj acpnbobdbehbiské@f moe
5) Fires intensity ranged greatly i creeping to violent
6) Amerindians increased fire frequency and pervasiveness

Integrated study i microscopic charcoal, macroscopic
charcoal and Arundinaria phytoliths (pers. comm. K-b. Liu)

Management Implications:

1) Depending on goals, land managers should consider fire
2) Forethought required to burn BLH gaps within prescription
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TORNADO ACTIVITY IN THE UNITED STATES*
‘Summary Per 1,000 Square Niles.




Lower Mississippi Alluvial Valley (LMAV)

Largest area of BHFs

+/- 10 million ha of BHFs

e
[ StteBosndsios

first branching

-- semelparity

-- genet/ramet

-- rhizome/culm

-- node/internodes/branching

Experimental design i windstorm & fire
Habitat type i 10 plots in each
-- forest (small forest stands)
-- blowdown caused by windstorm
-- canebrake (large forest stands)
Tagged and tracked every individual culm (ramet)
Fire -- 5 of each plot type burned

tornado

2 years —— . e e
¥ transition 1 transition 2 transition 3
census census census census
1 2

3 4

Range of cane Study site

/

Buckhorn Wildlife

Management Area

Light regime

p < 0.001




