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Everglades
Tree Island
Research at the
Florida Coastal
Everglades
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Model systems for
landscapescale
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research on
hydrologic change
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Tree Islands In the






Il. The EvergladesThe pr obl

AExtent reduced by half from drainage and conversion for
agricultural and urban expansion

ASugarcane farming produces effluent enriched phosphorus

ACurrent water management activities direct water out to sea
Instead of through wetlands to recharge aquifer, the primary sou
of drinking water for south Florida
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Comprehensive Everglades Restoration Plan www.evergladesplan.org



lll. The LongTerm Experiment
Effects of increased freshwater flow in southern
Everglades seasonally flooded tree islands

Everglades restoration

A Freshwater flow may increase
nutrient loads

A Difficult to separate hydrologic
drivers

N The p.a.\ A Hypothesisincreased water
| s delivery and nutrient loads will
Increase aboveground
production, nutrient supply,
and soil oxygen availability.



A Flow Islands
ModerateWater Flow (0.72 cmsA No Flow Islands

A Wall Islands Only
(p=0.0041)



Surface water Experimental Manipulations
flow direction

Enhanced-low



Ecosystem Trajectorigs Flow
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Ecosystem Trajectori@sModerate-low
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A Increased plant P oligotrophy



Ecosystem Trajectorias Flow
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Relationships between Hydrologic Drivers and
Ecosystem Budget Variables

X y p value

Hydroperiod soil P sequestration 0.0010
external N demand 0.0010

external P demand <0.0001

Annual Water Flux external N demand 0.0013

external P demand 0.0096

Increased Hydroperiod + Increased Water Auincreased soil P

sequestration and increased proportion of N and P budgets acqu
from internal recycling




Summary of Longlerm Research

freshwater flow pat least
moderatdlow increased P efficiency of plants liecreased P
oligotrophy, and flow diminished internal recycling of

N I.e.

A Increasedreshwateiflow coupled withincreased hydroperiod
created conditions promotimggeatest ecosystem oligotrophy
suggesting a trajectory toward historical,-drainage
conditions.

A This trajectory may promote peat development i.e. mechanisr
for tree island differentiation



I\VV. Understanding Processeslitrogen retentior

A Ecosystem characterization
study and survey PN suggest
tree islands are potential sites d

nitrogen biogeochemical flux

A HypothesisTree islands are T N A
fhot s pdmitd i n T
landscape and contribute to N
retention in the southern
Everglades



Conceptual Tree Island Nitrogen Cycling Model

ATMOSPHERE

Denitrificatio
SOIL-WATER- n
MICROBES
n

Uptake Dissimilator
(microbe) y
RA

Uptake
(plant)

Combine estimates of tree island ecosystem N standing stocks and fluxes, N ¢
litter transformation rates, and hydrologic inputs of N to quantify net N retentio




Methods- Surface & Subsurface Hydrologic Fluxes

*Surface water loading rates of *Groundwater fluxes-

NH,* and NQ -- A Darcy approach

A Nine edge and island piezometer
clusters

Various depth$ shallow (30 cm),
deep (50 cm), and groundwater
(70-90 cm)

A NO; and NH;* concentrations

A NH,* and NG concentrations
A Water levels and flow rates A




Methods- Biomass N Standing Stocks and Fluxes

N Standing Stockg nm?):

A N in plants

A N in surficial litter

A N in island surface water
A N in soil pool

A N in soil water

N Fluxes(g m2 yrd).

A N in litterfall

A Readily labile N

A Recalcitrant N

A N accumulated in soil
A N recycled by plants



Methods- Nitrogen Transformation Rates

A 15N isotope pol dilutioni soil
mineralization, nitrification, Nz g
consumption, and NOconsumption §

A Soil and litter N fixation and
denitrification using acetylene
reduction technique and gas
chromatography

N,-sparged, 10 atom % enrich&N solution



