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INTRODUCTION

Many communities throughout the country are facing increases in utility costs
as new water pollution laws come into effect. Installation of advanced
wastewater treatment systems is prohibitively expensive for smaller
communities in particular. A project undertaken by the Center for Wetlands
at the University of Florida has been investigating for nearly five years

the consequences of use of cypress wetlands for sewage recycling.

Secondarily treated sewage has been discharged at the rate of 2.5 cm/wk into
two cypress domes which are small swamps. The main study area (Figure 1) is
located near Gainesville, Florida, where cypress domes are commonly found in
pine flatwoods and plantations. Three experimental cypress domes are
located next to a trailer park. Two of these were accidentrally burned in a
fire early in the project; one has been receiving sewage and another
groundwater since March, 1974. A third, unburned dome has been receiving
sewage since Marech, 1975. A fourth dome located in the university's Austin
Cary Forest is surrounded by a natural stand of slash pine and longleaf pine.
No experimental treatments have been applied to this dome.

CYPRESS ECOSYSTEMS IN FLORIDA

Cypress trees are commonly found where water levels fluctuate: in floodplain
forests; around the fringes of lakes; in domes, which are small, circular
swamps with internal drainage; and in extensively meandering, shallow,

slowly moving streams called strands. The greatest extent and density of
cypress trees in north-central Florida occur in domes and strands, which are
often underlain by clay (Spangler et al., 1976). Peat and limestone of
varving deprhs are found beneath these ecosystems in south Florida, however,
where optimum growth rates for cypress occur in strands at a hydroperiod of
286 to 296 days (Duever et al., 1977). 1In this area, wetland habitats ocecur
in areas with hydroperiods of at least 223 days, and peat accumulation begins
when hydroperiod exceeds 241 days. Peat depth and consequently wvegetation
composition and growth rates may vary if fire burns through an area with any
frequency, however. While early growth rates may be faster were peat is
deepest (Duever et al., 1977), trees rooted in these areas may be more

easily killed by fires (Ewel and Mitsch, 1978).

Gross primary productivity rates in cypress ecosystems are very low in

domes but comparable to Puerto Rican rain forest rates in floodplain forests
and in a sewage—enriched dome (Brown, 1977). A relationship seems to exist
between gross primary productivity of cypress ecosystems and avallable
phosphorus. MWNet primary productivity rates of cypress are reflected in the
species composition of a swamp. Cypress In association with hardwoods grows
most rapidly, while cypress in pure stands or in association with pine trees
grows more slowly (Mitsch and Fwel, 1978). Drainage conditions appear to
have a strong influence on growth rates in these swamps (Figure 2).
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Fig. 2. Relationship between net productivity and drainage in

several wetland ecosystems (Mitsch and Ewel, 1978).




EFFECT OF SEWAGE ON VEGETATION

Cypress dome vegetation is usually distinct from vegetation in the
surrounding pins flatwoods. Species composition appears to be affected
primarily by fluctuating water levels. Ferns are common in the shallower
edzas of the dome, small fleating plants such as duckwead may grow in the

deapar interior pool, and shrubs and herbs may be rooted in the organic
matter that accumulates around the bases of trees and on cypress koees.

Application of secondarily treated sewage to cypress domes lncreases

biomass of understory vegetation (Figure 3), primarily bacause of the

proliferation of small, floating plants (Leumna perpusila, Spirodela oligorhiza,
and Azolla carclinensis) (Ewel, 1977). ©Dald cypress, pond cypress, and

black tupelo seedlings planted in the cypress domes showed varying degrees

of success. Seedlings of pond cypress, which is the variery of cypress

found in domes, grow at approximately the same rate in both Sewage dome 1

and the Croundwater dome (Figure 4). Because thesz domas had been

praeviously burned, light penetration to the water surface is greater than

in the orher sites. Growth rates of seadlings planted at Austin Cary are
sisnificantly lower. The mortaliry rate of seadlings planted in the sewage

dozes was considerably higher in the sewage domes than in either of the

coantrol domes (Deghi, 1977). Increases in tree diameter, on the other hand,

have been greater in the experimental domes than in the control doms (Table 1).

Although the effects of the fire have compoundad the results, the concentra-
tions of nutrients in trees appear to increase initially but to return

evantually to mnormal (Straub and Post, 1977).

Similarly, increased productivity rates in Sewage-enrichad cypress domes are
apparencly dus more to increases in leaf biomass than to increases in
weight-spacific photosynthesiec rates (Brown, 1977).

HITROGEN AND PHOSPHORUS RELATIONSHEIPS |

Phosphorus budgets calculated for the unburned sewage dome and for the control
dome are shown in Figure 5 (Deghi, 1%77)., In the sewage dome, at least 72%

of the incoming phosphorus is estimated to percolate from the surface watex
either directly downward or through the sands immediately surrounding the
dome: 9% of this amount is retained in the layer of organic material lining
tha basin. Increased uptaks of phosphorus by faster-growing trees only
accounts for 27 of the incoming phosphorus in this study, leaving approximately
25% of the incoming phosphorus unaccounted for. However, in an analysis of

a nearby sewagze—enriched cypress strand, high concentrations of phosphorus
wera found in the roots of cypress (Lugo et al., 1977). In this swamp, it

was estimated that as much as 43% of the phosphorus taken up by the ecosystem
may have been stored in the root tlssue.

N=ither nitrogen nor phosphorus appears to be moving laterally from under—
ﬁaLH the domes. The presence of chloride ions in shallow wells surrounding
he domes indicates that the water entering the dome from the sewage treab-—
ment plant is infiltrating the shallow water table (Dierberg and Drezonik,

1977). However, the sediments, sands, and clays uvaderlying the dome are
recaining many of the other elements, particularly nitrogen and phosphorus
(Figure 6).
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Fig. 3. Changes in biomass of understory vegetation at four experimental
cypress domes, Sewage was added to Sewage Dome 1 in March 1974

and to Sewage Dome 2 in March 19735.
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Table 1. Average

b A ;
Annupal Increase in Diameter of Taxodium distichum

var nutans (6/26/76 - 6/15/77).

n Groundwater Austin Cary

Szwage Dome 1 Sewage Dome 2 Doma 1% Control Dome
0.33 + 0.03 0.36 + 0.03 0.36 + 0.03 0.08 + 0.01

iValues are the mean and plus or minus the standard error of the mean.

cValues listed are in centimeters.

Values are based on 94 rrees.

Values are based on 97 trees.

Jalues are based on 98 trees.

Values are on 195 trees. '

based
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Fig. 5. Major phosphorus flows in a natural cypress dome and in a
sewage-enriched cypress dome.
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