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WHAT REED (PHRAGMITES) ECOLOGY TELLS US
ABOUT REED MANAGEMENT

PART 1. CONFRONTING REED'S LURID REPUTATION

By Erik Kiviat*

Common reed (Phragmites australis) is a giant grass-as wide­

spread in the world as any plant, represented in an Egyptian hiero­

glyph and the Hudsonia logo, habitat for more than 100 species of

North American birds, managed in England for roof thatch that lasts

70 years, once cut for arrowshafts and dozens of other products by

Native Americans, and controversial among U.S. ecologists and wet­

land managers, Reed is a fascinating case study in wetland and

wildlife ecology, the impacts of human activities, and the importance

of detailed, objective scientific inquiry prior to expensive and some­

times destructive management actions.

Invasive plants such as common reed are of concern to ecologists

because of their ability to dramatically alter biological communities.

Reed often takes over marshes and wet meadows, displacing other

wetland plants. The belief is widespread that reed provides little food

or shelter for native species, and many wetland managers try to

eradicate reed wherever it occurs. Yet the scientific basis for these

beliefs and actions is weak, and the results often damaging to bio­

logical diversity.

An "invasive" plant is a native or introduced plant that displaces

native species in natural communities. The" invasiveness" of a plant

is a function of its ability to compete for water, light, and nutrients,

resist damage by herbivores or pollutants, and tolerate bare soil or

other harsh environments. The "invasibility" of the local environ­

ment 17 is increased by human activities that have raised or lowered
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water levels, disturbed soils, increased nutrient (e.g., nitrogen, phos­

phorus) availability, altered salinity levels, or that have added or

removed competing plant species, wild herbivores, or livestock. Reed

invasion is most often related to human or natural (e.g., beaver) dis­

turbance to soils and vegetation; once established at the site of dis­

turbance, reed may spread into surrounding undisturbed areas.

REED IN NORTH AMERICA

Native forms of common reed have been in the northeastern U.S. for

perhaps 10,000 years, 10 and in the southwestern states for more than

40,000 years.s An introduced form apparently arrived from Eurasia a

century or more ago and became invasive.26 The Eurasian form is

prevalent in the Northeast and may be the only form found in the

Hudson Valley; native forms are more frequent in the Middle Atlantic

states and the Midwest, and predominate in the West. Researchers are

still sorting out the morphological and ecological differences between

native and introduced reed.27 Although the Eurasian form is more

competitive in laboratory experiments (K. Saltonstall, unpublished), a

native form can also be invasive in the wild.14
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Phragmites continued from page 1

Reed habitats range from deeply flooded to

very dry soils of almost any texture, from fresh

water to one-third seawater salinity, from full

sun to half shade, from sea level to hundreds of

meters elevation, and occur from southern

Florida to California, and from northern Canada

to South America. In New York, Connecticut,

Massachusetts, and New Jersey, reed thrives in

the shallows of natural and artificial lakes and

ponds, active and abandoned beaver ponds,

swamps where trees have died, mine pits, fresh­

water tidal and brackish tidal marshes, dry land­

fill cover and dredged material, roadside ditches

and seepy roadcuts, sluggish streams and rivers,

fens, and varied nontidal marshes and wet

meadows both" natural" and altered. Reed does

poorly in closed-canopy forested wetlands, acidic

bogs, high salinity tidal marshes, and actively

grazed pastures. In prehistoric North America,

reed occurred in upper edges of saline tidal

marshes, and alkaline or

brackish inland wetlands 18,10

Reed was wide­

spread before the

1900s, but

probably not in

large dense stands.

CHARACTERISTICS

OF REED

Reed forms colonies by means

of horizontal and vertical under­

ground stems (rhizomes)

that give rise

to vertical

aboveground stems

(culms) Culms are about 1-4 m tall,

depending on moisture, salinity, and

nutrient levels. There may be 100

culms per square meter in a dense

reedbed, or a much smaller number

in a sparse bed. Culms are stiff,

rough to the touch, and have leaf

blades 20-40 cm long and 1-3 cm

wide borne in two vertical planes.

At their tips some culms bear a

large plumelike flower "tassel"

20-40 cm long and 5-10 cm

broad. Reed flowers and seeds

w
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are tiny, but the tassel overall is conspicuous,

brown, gray or purple when in flower, and becom­

ing tan or gray when in fruit in fall and as it

weathers during the winter. There are measurable

external differences between the Eurasian form

and the native American forms, and botanists are

learning the best characters for discrimination

without recourse to DNA technology27

1 kilometer (km) = 0.62 mile

1 meter (m) = 3.28 feet

1 centimeter (cm) = 0.39 inch

1 hectare (ha) = 2.47 acres

Reed culms die in fall but the dead culms

stand erect through the winter, or they lean or

flatten ("lodge") under the influence of wind

and snow. Reedbeds may be dense, with only a

few stunted stems of other plants, or may be

sparse and intermingled with sedges, forbs,

woody plants, or mosses. At wetland-upland

edges, reed bed margins sometimes support a

variety of vines, which may be so lush as to ren­

der the reeds almost unrecognizable. Commonly

there is an admixture of other plants in the

outer meter of the reed bed, and reed is dense in

the interior. Reedbeds occur in all sizes from a

square meter to hundreds of hectares, and in

shape from linear fringes to large round or irreg­

ular patches. The beds may be continuous, or

broken by creeks, pools, and clearings. Reed­

beds may cover large areas with few or no

patches of other vegetation, or may be inter­

spersed with patches of other marsh plants,

shrubs, trees, or submergent aquatic plants. In

many places, reed beds spread and consolidate

by means of lateral extension on or below

ground. Yet reed beds may also remain stable for

decades, thin out, shrink, or disappear due to

livestock or muskrat grazing or increased water

levels. Long-distance dispersal of reed occurs

when rhizomes are severed by animals, ice, or

human activities and fragments are moved to a

new site by water or construction equipment.

Occasionally reed grows from seed.

FIRES, NUTRIENTS, SOILS

Reedbeds burn readily, especially in early spring

when the previous year's material is very dry

and new aboveground growth is just beginning.

Methane emitted from organic soils (Ellen

Hartig, personal communication, 2002), and

2

seasonal or aperiodic drought, make reed beds

more combustible. It is unclear whether reeds

are inherently more fireprone than certain other

types of weedy vegetation, but reed beds are

considered a fire hazard in developed areas.

Reed fires in spring, when wetland soils are sat­

urated, do little if any damage to reed rhizomes

and reed typically sprouts with vigor shortly

after burning. In summer or during drought,

when surface layers of soils are dry, reed fires

may burn into organic soils, killing patches of

rhizomes and burning away soil materials which

can result in the death of reed patches and the

creation of shallow pOOIS31,29

Where humans have fertilized waters and

wetlands via sewage disposal, runoff from agri­

cultural and developed areas, or atmospheric

deposition from industrial emissions, reed tends

to invade and actively displace other marsh

plants, including cattails in freshwater and cord­

grasses in brackish water28 habitats. Reed­

beds can remove nutrients and metals from

waters,6,3,4,36 either in the wild or in construct­

ed wetland systems designed to treat waste­

water. Nitrogen entering reed beds may end up

in soil organic matter, in the atmosphere (via

denitrification), or in harvested plant material,

or may be regenerated into surface waters.

Reedbeds can thus be helpful in improving

water quality in some situations.

Reed leaves fall from the culms in winter and

decompose within about a year. The culms die in

autumn but remain standing for a year or two,

then lodge and break into pieces. These pieces

may wash or blow around, accumulating in

wrack deposits in marshes and lakes, or become

incorporated into soil organic matter beneath

the reedbed. At the same time, suspended

organic and inorganic particles settle from sur­

face waters moving through reed beds, because

the dense vegetation slows currents and

reduces their ability to carry sediment. Soil ele­

vation may build up rapidly in a reed bed. Like

many aspects of reed ecology, this soil building

is a double-edged sword for environmental mana­

gers. Soils sometimes build up in reed-dominated

tidal marshes to the point where tidal rivulets

and pools in the reedbeds are filled in35 and

there is a loss of habitat for small fishes and

crustaceans.1 But, reed's effective anchoring

of soils may also reduce erosion in coastal
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