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Environmental
Effects of Dredging

Techniecal Notes

ROLE OF CONTAMINANT UPTAKE IN THE POTENTIAL USE
OF PHRAGMITES AUSTRALIS (CAV.) TRIN.
ON CONFINED DISPOSAL FACILITIES

PURPOSE:  Phragmites australis (Cav.) Trin., common reed, is a plant species
that is common to fresh- and brackish-water marshes of the world. P. australis
has been recommended as one plant species that could survive and grow after
being completely buried during dredged material disposal (Lee et al. 1976).
P. australis can also serve as a physical barrier, because of its strong stems,
to dredged material flow during hydraulic disposal. Decreasing dredged mate-
rial flow helps to increase consolidation of hydraulically dredged material
(Lee et al. 1976). P. australis is a plant species recommended for habitat
development on dredged material disposal sites (Hunt et al. 1978). Plant
establishment on marsh creation projects using uncontaminated dredged material
poses 1ittle threat of increasing environmental cycling of contaminants.
However, plant establishment or natural invasion of plants on contaminated
dredged material has the potential for increased environmental cycling (mobi1l-
ity) of contaminants. Therefore, a literature review was conducted to deter-
mine contaminant uptake by P. australis since many dredged material disposal
sites support lush stands of P. australis and contaminant uptake by this species
was unknown.

BACKGROUND: Site management to favor colonization by desirable plant species
can be used to minimize adverse environmental effects of contaminated dredged
material. A desirable plant species is a species that minimizes contaminant
uptake and subsequent environmental cycling (mobility) while providing
dewatering and increased particle settling of the dredged material, as well as
providing wildlife habitat. Two characteristics that a desirable plant
species should have include a shallow rooting depth if a “"clean cap" {is used
over contaminated dredged material and restricted uptake and translocation of
contaminants. Phragmites australis may not be one of the desirable species due
to its deep rooting behavior; also, virtually nothing 1s known about its
contaminant uptake.

ADDITIONAL INFORMATION: This technical note is a summary of a contract report
prepared under the Toxic Substances Bioaccumulation by Plants work unit in the
Long-Term Effects of Dredging Operations Program. Or. M. van der Werff of
Vrije University, Amsterdam, The Netherlands, conducted the study. This note
was written by DOr. Bobby L. Folsom, Jr., Environmental Laboratory, and
Dr. M. van der Werff. For additional information, contact Dr. Folsom,
(601) 634-3720, or the manager of the Environmental Effects of Dredging
Programs, Dr. Robert M. Engler, (601) 634-3624.
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The common reed, Phragmites australis (Cav.) Trin., is a halophytic grass .
having a worldwide distribution. It generally inhabits wetlands, particularly
in disturbed environments, and often comprises the sole or dominant plant
species. The wide distribution, the ability to withstand extreme environmen-
tal conditions (e.g., deep burial, anaerobiosis, and salinity flux) and its
aggressive growth make this plant important in the overall management of
dredged material disposal sites.

The survival and reproductive strategies of P. australis make it one of
the first colonizers in newly reclaimed wetlands such as dredged material
disposal sites or lakes drained for agricultural uses. Despite its aggressive
growth habit, P. australis does not normally invade established wetlands and
does not generally displace other wetland plant species. Deep root and
rhizome formation are important morphological characteristics of P. australis
that could result in increased contaminant mobility through plant uptake and
may preclude its use.

Many studies on the nutritional status of P. australis have been conducted
during the past 20 to 30 years, but only a few have studied contaminant
uptake. Most of the literature on contaminant uptake by P. australis has been
concerned with trace metals essential for plant nutrition, especially copper,
iron, manganese, and zinc. P. australis plays an important role in the cycling
of nutrients in lakes (Wetzel and Allen 1972, Schroder 1973, Banoub 1975,
Mason and Bryant 1975). However, very little is known about the role of
P. australis with respect to heavy metal cycling (Schierup and Larson 1981).
Schierup and Larsen (1981) investigated P. australis cycling of zinc, copper,
1ead, and cadmium in two Danish lakes--one polluted and one unpolluted. They
"found that uptake of these heavy metals by P.australis was greater in the
unpolluted lake population than in the polluted lake population. Schierup and
Larsen (1981) indicated that the difference in uptake was dependent on edaphic
factors rather than on the amount of heavy metals present in the sediment.
Two of the edaphic factors thought to influence heavy metal availability,
sediment pH, and sediment oxidation-reduction (redox) status were sufficiently
different between the lakes to explain the difference in uptake (i.e., uptake
. increased as redox increased or pH decreased). Auclair (1979) also found that
tissue concentrations of several emergent hydrophytes (of which P. australis is
one) were dependent on edaphic factors and indicated plant growth affected
both nutrient and heavy metal tissue concentrations as well. A study of heavy



EEDP-02-9

December 1988
metal uptake by marsh plants in Lake St. Clair (Mudroch and Capobianco 1978)
revealed that increased plant growth during the growing season resulted in
increased heavy metal concentrations in several plant species. Mudroch and
Capobianco (1978) showed that plant concentrations of nickel, chromium, and
copper increased during vegetative growth of Typha latifolia; cadmium and zinc
increased during vegetative growth of Myriophyllum heterophyllum; cobalt and
lead increased during vegetative growth of Chara spp.

Increased heavy metal uptake resulting from increased plant biomass pro-
duction appears to be real and may significantly contribute to heavy metal
cycling by marsh plants, especially P. australis. Various investigators have
shown that P. australis has a great potential for increased biomass production
through increased nutrient uptake from nutrient-enriched sediments (Wile,
Pa’lmetéer, and Miller 1981, Pratt and Andrews 1981, Bjork 1967). Ulrich and
Burton (1985) found that P. australis responded to nitrogen and phosphorus but
not to potassium. They determined that both biomass production and the con-
centration of nitrogen and phosphorus in the plant tissue increased with
increasing availability of nitrogen and of phosphorus in the sediment. In a
study on seasonal effects of heavy metal concentrations in P. australis, Larsen
and Schierup (1981) showed that plant concentrations of zinc and copper
increased as plant biomass increased. The implications of this behavior are
significant. If edaphic factors of a polluted lake become equal to those of a
nonpoliuted lake, then there is greater potential for increased contaminant
uptake due to increased plant biomass production. Most contaminated dredged
material contains elevated quantities of nitrogen and phosphorus and is
capable of high plant biomass production. Increased plant biomass production
from P. australis (or other plant species) growing on contaminated dredged
material may result in increased contaminant cycling into the food web.
Enhanced biomass production/contaminant cycling combined with factors known to
increase contaminant availability (e.g., oxidized sediment redox conditions,
oxidation of organic matter, and low pH) may result in significant contaminant
cycling (mobility). P. australis cannot be recommended as a desirable plant
species until the relationship between increased plant growth and increased
contaminant uptake can be determined.



The relationship between increased plant biomass production (growth) and
increased contaminant uptake is importaht and needs to be addressed. Under-
standing this relationship may prove to be a key factor in predicting environ-
mental cycling of contaminants by plants grown in contaminated dredged mate-
rial. The work unit, Toxic Substances Bioaccumulation by Plants, in the

Long-Term Effects of Dredging Operations Program is an ongoing work unit that
could address the relationship between increased plant growth and increased
contaminant uptake.
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