Alternanthera philoxeroides affects dissolved
oxygen similarly to native littoral wetland vegetation
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Introduction

Alternanthera philoxeroides Statistical analyses showed no significant correlation between A. philoxeroides and 1400
(alligatorweed) is an invasive the water quality parameters measured (Figure 2). Furthermore, percent cover of 1200 .
emergent aquatic weed native vegetation was similarly uncorrelated with percent saturation of dissolved 1000 .
threatening  aquatic  systems oxygen, taken at a constant depth (Figure 3). Abiotic factors, including precipitation
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over the previous 48 hours and depth, accounted for much of the variation in these
parameters (Figures 4 & 5). However, percent coverage of A. philoxeroides was
negatively correlated with percent cover of native vegetation (Figure 6).

Percent Saturation of
Dissolved Oxygen (%)

0 02 04 06 08 1 12 14 16

oxygen in comparison to native 1400 1400
vegetation of similar form is poorly 55 w0 . 55 1o . Depth (m)
studied. Emergent macrophyte Se_woofes S 1m0 . . E 4P ¢ saturation of dissolved
. " ‘5 m; E ;; igure 4. Percent saturation ol ISsolved oxygen as a

vegetation Iowers, dissolved 2Ze 80 e, 2o oy (I function of depth (m). Thirty-nine percent of total variation
oxygen in its environment by #0500 + N e @23 600 L R in DO was accounted for by this statistically significant
reducing air-to-water oxygen flow, £2° w0 . . S2° gof e o RO relationship (P < 0.001).

; o B — 3 .
reducing oxygen movement within gE 20044 . R=000® §§ 200 v o, v

o 2 . 2 . .

the water column, contributing to [Alternanthera_| o LI . S A L e v

the biological oxygen demand, and

60 80 100 120

40 60 80 100

1200

1000

philoxeroides

Percent Cover Alternanthera philoxeroides (%) Percent Cover of Native Vegetation (%)

limiting in-water production of
oxygen by shading the water
column (Rose and Crumpton
1996). Alligatorweed has a
propensity to form dense surface
mats that may be able to intensify
its particular affect upon this
important water quality parameter.

Materials and Methods

« Littoral wetland areas of Bluff Lake within Noxubee National Wildlife
Refuge, Mississippi (USA) were selected as study sites (Figure 1).

« 14 sample locations containing A. philoxeroides chosen, with three 1m?
plots at each site, placed in high, medium, and low A. philoxeroides .
coverage o 0 © o M
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Figure 2. Percent saturation of dissolved
oxygen (measured at 0.5m depth) as a
function of percent cover Alternanthera
philoxeroides. This relationship was not
statistically significant (P = 0.71).

Figure 3. Percent saturation of dissolved
oxygen (measured at 0.5m depth) as a
function of percent cover of native vegetation.
This relationship also was not statistically
significant (P = 0.64).
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Figure 6. Correlation of percent cover 120
of native vegetation and percent cover
of A. philoxeroides. Fifty percent of
total variation in percent cover of
native species was accounted for by
this relationship (P < 0.001).

Figure 5. Dissolved oxygen percent saturation (readings
taken at 0 m depth) as a function of precipitation over the
48 hours preceding measurement. Forty-six percent of
the variation in percent saturation of dissolved oxygen at
this depth was attributed to preceding rainfall (P < 0.001).
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Discussion

This study has shown that the presence of A. philoxeroides affects all of the measured water quality
parameters in a manner similar to native vegetation. Dissolved oxygen was uniformly low in all vegetated
areas, which is unsurprising as hypoxic conditions have been found to prevail in wetlands dominated by
emergent macrophyte vegetation (Rose and Crumpton 1996). However, the ability to modify the
environment in this way could have importance when combined with the ability of A. philoxeroides to form
dense floating mats that can extend farther from the shore than most of the native macrophyte species
encountered in these wetlands.

Although this study was unable to find any significant difference between A. philoxeroides and native
vegetation for the parameters studied, the possibility remains that A. philoxeroides could impact the
environment over time by displacing native vegetation and becoming the dominant plant species. The
clear negative correlation between A. philoxeroides and native vegetation (Figure 6), combined with the
fact that this weed was first observed in Bluff Lake only two years prior to our study, suggests that A.
philoxeroides is displacing vegetation. The potential for alligatorweed to increase the heavily vegetated
zones of shallow inland lakes remains a threat to biodiversity and the uniqueness of freshwater wetlands.
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« Percent cover of emergent vegetation and
species richness were assessed at each plot

« Dissolved oxygen (mg L' and percent
saturation), temperature and conductivity were
measured using an Orion DO/ conductivity/
temperature meter.

« Data were analyzed using Systat, version 11

Figure 1. Map of sample points (red and black circles) on
Bluff Lake, Noxubee NWR in Mississippi (USA).




