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* RCREC- Long-Term Agroecosystem Research (LTAR) team
* Overview of LTAR
« Archbold Biological Station — Range Cattle Research and Education
Center
« Native flatwood rangeland
* Why is this ecosystem important?
* Why fire and mechanical control?
* The RCREC-LTAR experiment
* Treatments
*Measurements
* Temperature during fire
* Ashes and ash-derived nutrient deposition
« Effect of treatments on vegetation
* Effect of treatments on soil C, N, P, and K
« Ongoing research efforts
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Mission: to develop long-term, transdisciplinary research to better
understand and forecast the Nation’s capacity to provide agricultural
goods and services under

dities and other

USDA Long-Term Agroecosystem Research (LTAR)

Working Groups
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Weather and Climate

conditions. Source: USDA, 2019.
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Joint location

(O Range Cattle Research and
Education Center- UF

@ Archbold Biological Station
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Archbold Biological Station & University of Florida

Beef cattle industry:
* Cow-calf operations

« Utilizes both cultivated pastures (~5 million
acres bahiagrass, bermudagrass,
limpograss, ...) and native rangeland (~2.5
million acres)

« Extensive production systems (low inputs)

Cultivated pasture Native rangeland

Source: Florida Department of Agriculture, 2018,

Native Pine Flatwood Rangeland

*+300 plant species
*+300 plant species
*Saw-palmetto:
«+300 species of insects visit the flowers
to collect pollen
*Part of diet of black bears, gopher
tortoises, raccoons, white-tail deer
*Dens for the Florida panther
*However...
*Least protected ecosystems
*64% loss, mostly due to conversion to
urban and suburban areas




Native Pine Flatwood Rangeland

* Used for dry pregnant beef cows during winter

* High biomass production
« High incidence of lightning
« Fire occurs naturally every 3 - 4 years

* Land managers use prescribed burning every 4 years|
«J saw-palmetto plants , 1 forage production
*J occurrence of uncontrolled fire

* Chopping also used to reduce presence of palmetto
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Range Cattle Research and Education Center (UF)
Experimental area:

* 16 plots

* 40 to 60 acres per
experimental unit

* Total of 980 acres

* In each plot, 5 transects
(150 ft) where sampling
is concentrated




Unburned

Burned

Burned and chopped
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Temperature during fire
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Temperature during fire

* Important to determine losses of soil C and nutrients

* Impact on soil microorganisms

* Average temperature during peak: 507 F

* Peak temperature range (per thermocouple): 123 to 1112 F
« Mvariable (weather, vegetation)
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Temperature during fire
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Temperature during fire

Temperature peak is short (mi
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Ashes

* Ashes — material on the ground
*Source of C and of nutrients to the ecosystem
*Two measurements:

*Wet collection: ashes deposited during fire at soil surface

*Dry collection: remaining ashes at soil surface after fire
* Wi llection: 430 |

et co ect.lon 30 Ib/acre - 13 b N/acre, 2.7 Ib P/acre, and 3.3 Ib K/acre
* Dry collection: 1720 Ib/acres

510 Ib C/acre

Wet collection Dry collection
Collected
17
Vegetation
« Land managers use prescribed burning every 4 years
+J saw-palmetto plants,/ forage production
* How will burning and burning + chopping affect
vegetation composition?
* Samples: 21 ft? per transect (September 2019)
* Total biomass
* Functional groups:
* Saw-palmetto
* Desirable grasses
* Undesirable grasses
* Forbs
* Shrubs
18




Vegetation

Saw-palmetto
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Vegetation

Desirable grasses

Classification based animal
preference, persistence to
unfavorable management
(overgrazing, etc.) Little blue
maidencane

Beaked panicum Maidencane

Low panicum Low paspalum Purple bluestem

Chalky bluestem Lopsided indiangrass
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Indian cupscale

Vegetation

Undesirable grasses

Classification based animal
preference, persistence to
unfavorable management
(overgrazing, etc.)

Wiregrass
(with inflorescence)

Bottlebrush
Broomsedge

threeawn Wiregrass Carpet grass
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Vegetation
Forbs Shrubs
Wild sensitive
Waxmyrtle  Caesarweed  Dogfennel  Golden rod plant Blueberry Blackberry
Virginia Queen’s .
creeper delight Milk pea Golden aster Sedge Paw-paw Galberry
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Vegetation
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Unburned
Burned
Burned and chopped
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Vegetation
4500 . A
* Total biomass was similar
4000 \1/45% between Unburned and Burned
3500 treatments
— 3000
o * Associating chopping and burning
G 2500 b . .
I reduced biomass in ~45%
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* /I Saw-palmetto
I Unburned )
| Desirable grasses
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I Burned

» | Saw-palmetto
* /I Desirable grasses
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Burned +
chopped

¢ | Saw-palmetto
* M Forbs
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Soil Chemical Characteristics

w Prefire 16 " wrrefire® Others have found
= Postfire T =Postfire short-term increase in
K
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L
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* Uppercase letters show differences

o

4-8inch 0-4inch 4-8inch between pre- and post-fire sampling
in the same depths.

Ongoing studies
* Above-ground litter decomposition
*Evaluating Unburned and Burned x botanical composition x N application

* Soil responses
*Soil C stocks and stability

* Natural abundance of 13C isotope

* Impacts of pyrogenic C on soil C stocks and long-term stability — Shanna
Stingu (M.Sc.)

« Soil microbial community responses to fire (diversity and activity), soil
enzymes, and RNA- Dipti Rai (Ph.D.)

* GHG emissions
« Evaluating Unburned, BAU, and Burned + Chopping treatments

Pasture x native rangeland comparisons
* Above- and below-ground litter decomposition
* GHG emissions
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Ongoing studies

* Eddy covariance tower:
*CO, fluxes
* Temperature
*Wind speed and direction
* Precipitation
*PAR
*Solar radiation
* Atmospheric pressure
*PhenoCam
* Measurement of canopy
greenness every 30 min in
several locations across the
globe
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Thank you!
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