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PREFACE

The work reported herein was conducted as part of the Aquatic Plant
Control Research Program (APCRP) (Appropriation No. 96X3122, Construction
General). The APCRP is sponsored by the US Army Corps of Engineers
(USACE) and is assigned to the US Army Engineer Waterways Experiment
Station (WES) under the purview of the Environmental Laboratory (EL). The
USACE Technical Monitor for APCRP is Mr. E. Carl Brown.

The purpose of this document (presented in two volumes) is to provide
guidance to Corps District and Project personnel on aquatic plant identifi-
cation, herbicide susceptibility of selected aquatic plants, registered herbicide
selection, herbicide use, and pertinent environmental considerations in the
use of herbicides.

Volume | of the guide discusses site factors that affect herbicide selection,
fate processes of herbicides in aquatic environments, and adjuvant selection,
including application equipment and calibration procedures.

Volume 1l emphasizes priority nuisance aquatic plants, on a nationwide
basis, and lists all of the registered herbicides for reservoirs and riverine
environments. A short synopsis of each registered herbicide's label and
toxicity to nontarget organisms is provided to assist in the selection process.

Dr. John Rodgers, Institute of Applied Science, North Texas State Uni-
versity, Denton, TX, prepared the sections on site factors affecting herbicide
selection and fate in aquatic environments. Mr. Ron Hoeppel (formerly of
WES, now with Naval Facilities Engineering Command in Point Hueneme,
CA) provided assistance to Dr. Howard E. Westerdahl, WES, in compiling the
summary label information on each herbicide and the reference materials
listed in the appendixes. Dr. Kurt Getsinger, WES, prepared the adjuvant
section. Mr. Richard Cromwell, University of Florida, Gainesville, FL, com-
piled the section on equipment sefection and calibration. Appreciation is
expressed for the assistance of the US Environmental Protection Agency’s
Registration Division in providing copies of Section 18 and 24c permits
(Appendix D, Volume [}, and the US Army Engineer District, Jacksonville, for
information given in Appendixes E, F, and G (Volume Ii}.

The aquatic plant identification section was partially completed by Dr.
Robert Mohlenbrock of Biotic Consultants, Inc. Supplemental photographs
and amended plant descriptions were provided by Dr. Getsinger and Mr. W.
Reed Green, WES; Dr. William Haller, University of Florida; and the State of
Florida Department of Natural Resources, Tallahassee, FL. The herbicide
susceptibility section was prepared by Dr. Westerdahl, WES.

The Principal Investigator for this study was Dr. Westerdahl, Aquatic Pro-
cesses and Effects Group (APEG), Ecosystem Research and Simulation Di-
vision (ERSD), EL, under the direct supervision of Dr. Thomas L. Hart, Chief,
APEG, and under the general supervision of Mr. Donald L. Robey, Chief,
ERSD, and Dr. John Harrison, Chief, EL. Mr. Lewis Decell was Program
Manager of APCRP. The report was edited by Ms. Jessica S. Ruff of the
WES Information Technology Laboratory (ITL). Design and copy layout were



accomplished by Ms. Betty Watson, ITL; typesetting of the text was per- CONTENTS
formed by Ms. Annie Mae Kelly, ITL.
This document was reviewed for technical accuracy by the parent chemical

companies of the aquatic herbicides discussed herein. Appreciation is also Page

expressed to the many experts in aquatic plant management operations and

research who reviewed and provided comments on improving this guide. PREFACE . e 1
COL Dwayne G. Lee, CE, was the Commander and Director of WES. Tech- INTRODUCTION

nical Director was Dr. Robert W. Whalin.
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INTRODUCTION

This volume was prepared to assist Corps of Engineers personnel in the
identification of the nuisance aquatic plants typically fpund in Corps reser-
voirs and navigable streams. The list includes aquatic grasses, emergent
plants, floating plants, and submersed plants. The user‘of this guldel may
encounter plants in the field that are not addressed herein, especually4|f the
plants are a localized problem species. This field guide is a companlon. to
Volume |, a desk reference entitled “Aquatic Herbicides and Application

Equipment.”
Several other guides for plant identification and herbicide use are available
which may supplement information found in this guide:

e “A Guide and Key to the Aquatic Plants of the Southeastern United
States,” by Don E. Eyles and J. Lynne Robertson, Public Health Bul-
letin No. 286, 1944 (available from: US Public Health Service, Washing-
ton, DC 20314).

e “Common Marsh, Underwater & Floating-leaved Plants of The United
States and Canada,” by Neil Hotchkiss, 1972 (1st ed.) (available from:
Dover Publications, 180 Varick Street, New York, NY 10014).

e “Aquatic and Wetland Plants of Southwestern United States,” by D. S.
Correll and H. B. Correll, 1975 (Vol | & Il) (available from: Stanford
University Press, Stanford, CA 94305).

® “Aquatic and Wetland Plants of Florida,” by David P. Tarver, John A.
Rodgers, Michael J. Mahler, and Robert L. Lazor, 1980 (available from:
Florida Department of Natural Resources, Tallahassee, FL 32301).

® A Synonymized Checklist of the Vascular Flora of the United States,
Canada, and Greenland, by J. T. Kartesz and R. Kartesz, 1980 (available
from: University of North Carolina Press, Chapel Hill, NC 27514).

® “A Guide to Pacific Wetland Plants,” by L. Stemmermann, 1981 (available
from: US Army Engineer District, Honolulu, Fort Shafter,Hl 96858-5440).

e “National List of Scientific Plant Names,” SCS Publication TP-159, 1982
(available from: Soil Conservation Service, US Department of Agricul-
ture, Washington, DC 20013).

e Herbicide Manual, by Gary W. Hansen, Floyd E. Oliver, and N. E. Otto,
1983 (1st ed.) (available from: US Department of the Interior Bureau
of Reclamation, Denver, CO 80202).

e Herbicide Handbook, 1983 (5th ed.) (available from: Weed Science Society
of America, 309 West Clark Street, Champaign, IL 61820).

e Weed Control Manual, published annually (available from: Ag Consul-

tants, Inc., 37841 Euclid Avenue, Willoughby, OH 44094).

HOW TO USE THIS AQUATIC PLANT IDENTIFICATION GUIDE

Following this explanatory note are the names, descriptions, illustrations,
and photographs of the aquatic species of plants covered in this guide. A
narrative glossary and an illustrated glossary precede the descriptions and
illustrations.

For each species there are two names at the top of the page that give the
major classification categories (see PLANT DESCRIPTION FORMAT that
follows). The first name is ferns, monocotyledons, or dicotyledons, indicating
the major group to which the plant belongs. Ferns are those plants that
reproduce by structures known as spores; ferns do not produce flowers.
Monocotyledons are flowering plants that contain only one seed leaf, or
cotyledon. They usually have parallel venation in their leaves and have flower
parts usually in multiples of three. Members of the grass family are examples
of monocots. Dicotyledons are flowering plants that contain two seed leaves.
They usually have netted venation in their leaves and have flower parts in
multiples of fours or fives. After the designation of fern, monocotyledon, or
dicotyledon, the scientific name of the family is indicated. A family is a
group of similar plants all sharing a set of common characteristics.

The scientific name of the plant appears next. It consists of two Latin
names. The first is called the genus name. This is followed by the species
name. After these two Latin names is one or more abbreviations that stand
for the name (or names) of the botanist(s) who first gave the plant its
correct name. These abbreviated names are referred to as the authority. If a
different scientific name has been in common use for a plant, that name
appears on the next line following the abbreviation “Syn.,” which stands for
synonym. The scientific names used are those recognized by Kartesz and
Kartesz (1980). The common names that are indicated are those in general
use in North America.

A description of each plant is given next. This description covers the
important features used in identification.

Following the description is a habitat code, modified from that used by
Stemmermann (1981). These codes, with a brief explanation, are:

FA - Freshwater Aquatic. This is a habitat permanently flooded by fresh-
water. The plants that live in this habitat may be submersed, par-
tially submersed, emersed, or floating.

FM - Freshwater Marsh. This habitat is dominated by herbaceous plants
that are emersed species. Grasses, sedges, and rushes are the most
common herbaceous components of the freshwater marsh.

FS - Freshwater Swamp. This habitat consists of those areas where the
soil is more or less permanently saturated.

SA - Saltwater Aquatic. This is a habitat permanently flooded by saltwater.
The plants in this habitat are mostly submersed and often form
extensive beds.



F - Facultative Wetland Plant. This type of plant is one that lives pre-
dominantly in a wetland habitat, but it may survive in an upland

habitat on occasion. ' . -
O - Obligate Wetland Plant. This type of plant is one that always lives in

a wetland habitat.

A statement of precise habitat follows the habitat code. ‘ '

Following the habitat is the distribution. The distribution_ in North America
is coded, using the designations of the Soil Conservation Serwpe (1982).
(See map.) A statement of uses is given following the distribution. Other
pertinent points are mentioned under notes.
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PLANT DESCRIPTION FORMAT:

Botanical authority Group_\ Family
Spec'es—\ Monocotyledons - Lemnaceae
Genus

-~ —
Scientific Name Lemna minor L.
Synonym(s) = (Syn.. L. cyclostasa (Ell.) Chev.)
Common Name(s) Common Name: Duckweed.
Description —> Description: Small floating herb, frond green

on both surfaces, flat, slightly longer than
broad, nearly symmetrical, 2-5 mm long, with
3 veins. Rootlet 1 per frond. Flowers and
fruits rarely seen.

Habitat Code . japitar: (FA:0). This and other duckweeds

are common floaters in freshwater habitats.

Fronds may occur singly or grouped into

colonies of 2-4.

Distribution and Uses: (1234567890AHNWPEM).

Native in most regions of the world. Fronds

are eaten by waterfowl! and fish.

— Notes: Species of Lemna differ from other
duckweeds by the presence of a single root-
fet on each frond. Although there are seven
other species of Lemna in North America,
they are not usually distinguished by aquatic
biologists. Lemna minor usually grows in
association with Spirodela, Wolffia, and the
fern Azolla.

Distribution Code

Notes




GLOSSARY

GLOSSARY FOR PLANT IDENTIFICATION

achene - a type of one-seeded, dry,
indehiscent fruit

adventitious - buds or roots that de-
velop ,without pattern in an unusual
or irregular position

alternate - said of a leaf borne sin-
gly at each node

annual - living only 1 year

axil - the angle between any two
organs or structures

beaked - having a short, terminal
projection

biennial - life cycle completed in

2 years or seasons

bladder - small structures on sub-
mersed leaves which act as traps for
capturing insect larvae

bristle - a stiff hair or hairlike growth
calyx - the usually green, outer whorl
of the perianth, composed of sepals
capsule - a dry, dehiscent fruit that
splits three or more ways at maturity
catkin - the flowering head of a cat-
tail (Typha spp.). Also used to de-
scribe the flowers of some other plant
species

cordate - with a sinus (space between
two lobes) and rounded lobes at the
base, usually ovate in general outline,
heart-shaped

corolla - the inner, usually colored
whorl of the perianth, composed of
petals

culm - the specialized stem of
grasses, sedges, and rushes

cuticle - a waxy, protective layer on
the surfaces of the leaves and stems
of plants

dehiscent - splitting open at maturity
dicotyledon - plants with two seed
leaves (usually broadleaf plants)
dioecious - having the staminate and
pistillate flowers on separate plants

GLOSSARY

ellipsoid - referring to a solid object
that is broadest at the middle, grad-
ually tapering to both ends

elliptic - broadest at the middle, grad-
ually tapering to both ends

emersed - rising above the water
surface

entire - a margin without teeth, lobes,
or division

fibrous - referring to roots borne in
tufts

float - an inflated stem

frond - the body of a fern

herb - a nonwoody plant
indehiscent - not splitting open at
maturity

inflorescence - a cluster of flowers
internode - stem region between
nodes

lanceolate - lance-shaped; broadest
near base, gradually tapering to the
narrower tip

linear - eiongated and uniform in
width throughout

midrib - main rib of normal leaf
running from base to apex
monocotyledon - plants with one
seed leaf and parallel veined leaves
(usually grasses, sedges, rushes)
monoecious - having staminate and
pistillate flowers on the same plant
node - that place on the stem from
which leaves, branchlets, and adventi-
tious roots arise

oblanceolate - reverse lance-shaped;
broadest at apex, gradually tapering
to a narrow base

oblong - broadest at the middle, and
tapering to both ends, but broader
than elliptic

opposite - said of two leaves borne
across from each other at the same
node

ovate - broadly rounded at base,
becoming narrowed above; broader
than lanceolate

ovoid - referring to a solid object that
is broadly rounded at the base, be-
coming narrowed above

palmate - divided radically, like the
fingers of a hand

panicle - a type of inflorescence
composed of several racemes

pendulous - hanging downward
perennial - living for more than 2
years

perianth - a collective term for the
corolla and calyx

petal - one unit of the corolla

petiole - leaf stalk

pinnate - divided once into distinct
segments

pistil - the ovule-producing (female)
part of the flower

pistillate - bearing the female parts
of the flower

prop root - a root produced near the
base of the stem to give added
support

raceme - a type of inflorescence
where flowers with stalks are arranged
along an elongated axis

rachis - a stalk bearing flowers or
leaflets

rhizomatous - producing or possessing
rhizomes

rhizome - an underground horizontal
stem, bearing nodes, buds, and roots
rootlet - a small root

rootstock - subterranean stem

rosette - arrangement of leaves clus-
tered symmetrically around the base
of the stem

sepal - a single unit of the calyx
serrate -with sharp teeth pointing
forward

sessile - without petioles, spikes, or
stalks

sheath - tubular-type structure sur-
rounding a plant part

GLOSSARY

spathe - a large sheathing leaflike
structure surrounding or enclosing an
inflorescence

spike - a type of inflorescence where
flowers without stalks are arranged
along an elongated axis
spikelet - a small spike

spine - a sharp-pointed outgrowth
from a stem, leaf, or fruit

spinulose - bearing small spines
spur - a saclike extension of the
flower

stamen - the pollen-producing (male)
part of the flower

staminate - bearing the stamens, male
parts of the flower (see pistillate)

stolon - a slender, horizontal stem,
above or below the ground

striations - smail lines or grooves

submersed - living below the surface
of the water

teeth - any marginal protuberance,
usually sharp-pointed

tuber - a short, thickened fleshy part
of an underground stem. New plants
develop from buds that grow in the
axils of the minute scale leaves of a
tuber

tuft - cluster of leaves or other elon-
gate structures

turion - a winter bud that forms in
the leaf axils of certain aquatic plants.
When a plant matures, turions may
drop onto bottom mud and produce

new plants. Hydrilla plants produce
turions

um‘bel - a type of inflorescence in
which the flower stalks arise from the
same level

unisexual - bearing either one sex or
the other, but not both

vein - an elongated conducting struc-
ture visible on leaves

whorl - an arrangement of three or
more structures at a node

GLOSSARY



ILLUSTRATED GLOSSARY

Monocotyledons Diicotyledons
LEAF TYPES LEAF TYPES

Parallel .
| Veins Pinnate
\ Venation

Net Venation

Dissected

Rhizome

FLOWER TYPES FLOWER TYPES

Multiples
of 5

ILLUSTRATED GLOSSARY
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Berry

Nutlets

FRUIT TYPES

ILLUSTRATED GLOSSARY

Bladder in Ultricularia

Turion
Stolon

VEGETATIVE PARTS

COROLLA
1

PETALS

STAMEN ‘i:

CALYX

FLOWER PARTS
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ILLUSTRATED GLOSSARY Ferns - SALVINIACEAE

Azolla caroliniana Willd.

Common Name: Mosquito fern.

Description: Small, floating fern usually to
12 mm in diameter, often reddish in color.
Leaves about 0.5 mm long. Reproductive
structures visible only through a microscope.
Habitat: (FA;0). Standing water of ponds
and swamps.

Distribution and Uses: (12368AC). Found in

the eastern United States, the West Indies,
and Brazil.

Notes: Azolla mexicana is similar but usually

Alternate

; . is slightly larger. It occurs in the western
Opposite Pinnately Is: Siig

i Whiatled Compound Leaves United States as well as the eastern. Both

LEAF ARRANGEMENT species of mosquito fern live in association

with a variety of duckweed species. Blue-
green algae inhabit the cells of both species
of mosquito ferns. This relationship results
in the fixation of nitrogen.

\

Linear Oblancelate Dhteng Palmately
Lanceolate
LEAF SHAPE
Raceme Spike Panicle Umbel
INFLORESCENCE TYPES
ILLUSTRATED GLOSSARY Faiiia « BAIRINCEAR
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Ferns - SALVINIACEAE

Salvinia rotundifolia Willd.

Common Name: Salvinia.

Description: Floating fern with two kinds of
leaves. Floating leaves 2, nearly spherical,
blue-green, heart-shaped at base, hairy on
both sides. Submersed leaf (frond) divided
into threadlike divisions resembling roots.
Reproductive structures formed at base of
floating leaves.

Habitat: (FA;O). Ponds and canals high In
organic matter.

Distribution and Uses: (2C). This fern is
native to the Southern Hemisphere but has
become introduced in much of the southern
United States.

Pistia stratiotes L.

Common Name: Waterlettuce

Description: Biennial, floating, spongy-
textured plant with a rosette of several leaves
arranged to resemble a small head of lettuce,
and with a tuft of roots. Leaves broadly
rounded at upper end, margin without teeth,
yellow-green, fine hairs on both surfaces and
strongly veined. Flowers unisexual and in-
conspicuous, formed near the center of the
rosette.

Habitat: (FA;0). Slow-moving streams and
canals. This species can root in wet soil for
a prolonged time.

Distribution and Uses: (2670C). Common only
in Coastal Plain region from Florida to Texas

Monocotyledons - ARACEAE

Ferns - SALVINIACEAE
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Monocotyledons - CYPERACEAE

(Syn.:
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Monocotyledons - CYPERACEAE
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Cladium jamaicense Crantz Scirpus validus Vahl.
Mariscus jamaicensis (Crantz) Britt.)
Common Name:
Erect perennial to 3 m tall, from
stout rhizome. Leaves long and narrow, to 1.5
m long, to 1 ¢m broad, folded lengthwise,
with numerous sharp teeth along the margins.
Spikelets brown, 3-5 mm long, on pendufous
branches. Achenes to 2.5 mm long.
(FA;FM;O). This species grows in
ponds, canals, and marshes.

(126C). Sawgrass is

Soft-stem bulrush.
Creeping, robust perennial with
round, hollow stems to 3 m
tall. Blades absent or to 10 cm long, often
reduced to transparent sheaths at base of
stem. Flowers in chestnut-colored ovoid
spikelets in a drooping cluster a few cen-
timeters from the tip of the stem, blooming
from June to September.

(FA;FM;O). In standing water or in

Common Name:

Description: smooth, soft,

Habitat:

Distribution and Uses:
found in the southeastern United States (a
major component of the Florida Everglades),
Central and South America, and the West
Indies. The achenes are eaten by waterfowl.

Distribution and Uses: (1234567890AH).

Found throughout most of North America,
this is one of the largest species in the
genus. The fruits are eaten by waterfowl.

Monocotyledons - CYPERACEAE

Monocotyledons - CYPERACEAE
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Monocotyledons - HYDROCHARITACEAE

A ,-! Staminate |
Flower

Single Node j"

Double |
Node

N Lateral
Branch

Egeria densa Planch.
(Syn.: Elodea densa (Planch.) Vict.)

Common Name: Egeria; Brazilian elodea.

Description: Submersed rooted dioecious
perennial with branched stems arising from
rootcrowns. Leaves 4-6 in a whorl, very
narrow, to 25 mm long and 2-5 mm broad,
margins very finely toothed. Flowers white,
blooming during the summer, raised above
the water surface, 18-25 mm across, com-
posed of 3 sepals and 3 petals; stamens 9
or 10. Fruit 7-8 mm long.

Habitat: (FA;O). Quiet water; slow-moving
streams.

Distribution and Uses: (1256790). Native to
South America but introduced into waters
throughout the world. Ability to form dense
mats. This is a popular aquarium plant.

Notes: The similar genus Elodea has smaller
flowers and only 3 leaves at a node. Hydrilla,
another similar genus, has 3 stamens per
flower. The midvein of each leaf of Hydrilla
bears small spines, giving the leaves a rough
feeling. Lateral buds, flowers, and adventi-
tious roots occur at so-called “double nodes”
in Egeria, further distinguishing it from
Elodea and Hydrilla.

Monocotyledons - HYDROCHARITACEAE

18

Monocotyledons - HYDROCHARITACEAE

Elodea canadensis Rich.

Common Name: Elodea, waterweed.
Description: Submersed dioecious perennial
with branched stems. Leaves opposite or in
whorls of 3; those of the staminate plants
broadly lanceolate, to 13 mm long, to 5 mm
broad; those of the pistillate plants linear to
linear-lanceolate, to 10 mm long, to 3.5 mm
broad. Flowers white, blooming during the
summer, to 1 cm across, composed of 3
sepals and 3 white petals; stamens 9.
Habitat: (FA;O). Quiet water.

Distribution and Uses: (123456789WPEM).
The attractive foliage makes this a popular
aquarium plant. This species is native to
North America.

Notes: The similar genus Elodea has flowers
at least 18 mm across and 4-6 leaves at each
node. Hydrilla has only 3 stamens per flower.
Staminate plants of E. canadensis are rarely
seen. The leaves of Elodea are shorter than
those of Egeria and lack the small spines on
the lower midrib of Hydrilla leaves.
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Monocotyledons - HYDROCHARITACEAE

Hydrilla verticillata Royle
Common Name: Hydrilla.

Description: Submersed perennial with
branched stems to 1 m long, and forming
turions and tubers. Leaves whorled (3 to a
node), to 15 mm long, to 4 mm broad,
toothed, red-veined, spinulose on the lower
surface. Flowers on long stalks, each flower
4-5 mm across, with 3 white petals.

Habitat: (FA:O). Most water habitats, often
forming dense mats.

Distribution and Uses: (0126). Becoming
abundant in most of the southern United
States; also in Europe, Asia, Africa, and
Australia.

Notes: Monoecious hydrilla is similar in
appearance to the dioecious variety. The
range of monoecious hydrilla includes the
mid-Atlantic states. This biotype is found
spreading laterally along the bottom. Canopy
formation is rare. Within its range, monoe-
cious hydrilla regrows each spring from
tubers and turions. May be confused with
Egeria or Elodea.

Monocotyledons - HYDROCHARITACEAE
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Monocotyledons - HYDROCHARITACEAE

Vallisneria americana Michx.

Common Name: Wildcelery; tapegrass.
Description: Dioecious submersed perennial
arising from stoloniferous rootstocks with
fibrous roots. Leaves ribbon-shaped, to 2 m
long or longer, to 3 cm broad, the tips
sometimes floating on the water. Staminate
flowers, produced at base of plant, break
loose and float to surface of water. Pistillate
flowers on long stalks. Fruits on long, spiral-
shaped stalks, ripening under water.

Habitat: (FA;O). Lakes and streams.
Distribution and Uses: (123456789PEM).
Throughout most of the United States, but
most abundant in the East and Midwest.
Wildcelery is a primary source of food for
waterfowl, particularly diving ducks.

Monocotyledons - HYDROCHARITACEAE
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Monocotyledons - LEMNACEAE - Duckweeds

Duckweeds are small, floating freshwater herbs
found in most parts of the world. Four genera
and approximately 17 species of duckweeds
occur in North America. Duckweeds are flower-
ing plants, but their minute flowers are infre-
quently produced and rarely seen by the casual
observer. The body of the plant is referred to
as the frond.

1 mm
Lemna
minor
} 1 mm
Wolffiella
floridana
1cm
Spirodela 1 mm s %&
polyrhiza & &
Wollffia
columbiana

Monocotyledons - LEMNACEAE - Duckweeds
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Monocotyledons - LEMNACEAE

Lemna minor L.
(Syn.. L. cyclostasa (Ell.) Chev.)

Common Name: Duckweed.

Description: Small floating herb, frond green
on both surfaces, flat, slightly longer than
broad, nearly symmetrical, 2-5 mm long, with
3 veins. Rootlet 1 per frond. Flowers and
fruits rarely seen.

Habitat: (FA;O). This and other duckweeds
are common floaters in freshwater habitats.
Fronds may occur singly or grouped into
colonies of 2-4.

Distribution and Uses: (1234567890AHNWPEM).
Native in most regions of the world. Fronds
are eaten by waterfowl and fish.

Notes: Species of Lemna differ from other
duckweeds by the presence of a single root-
let on each frond. Although there are seven
other species of Lemna in North America,
they are not usually distinguished by aquatic
biologists. Lemna minor usually grows in
association with Spirodela, Wolffia, and the
fern Azolla.

o

Monocotyledons - LEMNACEAE
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Monocotyledons - LEMNACEAE

Spirodela polyrhiza (L.) Schleid.

Common Name: Giant duckweed; greater
duckweed.

Description: Small floating herb, frond green
on the upper surface and purple on the
lower surface, flat, spherical to sometimes
longer than broad, asymmetrical, 2-7 mm
long, with 5-8 veins. Rootlets 2-10 per frond.
Flowers and fruits rarely seen.

Habitat: (FA;O). Spirode/a polyrhiza is abun-
dant in lakes, ponds, and freshwater swamps
where it can completely obscure the surface
of the water. Fronds are often grouped into
colonies.

Distribution and Uses: (1234567830HCNWPEM).
This species is found throughout much of
the world. Giant duckweed is utilized to
some extent as food by waterfowl.

Notes: The purpie color on the lower sur-
face is characteristic of Spirodela and dis-
tinguishes it from other duckweeds. Species
of Spirodela have 2-10 rootlets per frond and
are generally larger than species of Lemna.
One other greater duckweed in North Amer-
ica, S. punctata (Mey.) C.H. Thompson (syn.:
S. oligorhiza (Kurz) Hegelm.), has obscure
veins and usually fewer rootlets. Species of
Spirodela usually grow in association with
species of Lemna, Wolffia, and the fern
Azolla.
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Wolffia columbiana Karst

Common Name: Watermeal.

Description:  Very small fioating herb, frond
green, spherical, thick, to 1.2 mm in diameter,
without veins. Rootlets absent. Flowers and
fruits rarely seen.

Habitat: (FA;OQ). Wolffia columbiana is a
frequent species of lakes, ponds, and swamps.
It may occur in such abundance as to ob-
scure the surface of the water.

Distribution and Uses: (12345690HE). This
species is common in North, Central, and
South America. It provides a source of food
for waterfowl and fish.

Notes: Species of Wolffia lack rootlets and
have more or less spherical fronds. They
almost invariably grow with other duckweeds.
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Wolffiella floridana (J.D.Sm.) C.H. Thompson
Common Name: Siender duckweed; wolffiella.
Description: Small floating herb, fronds
green, very narrow, pointed or rounded at
the tips, 3-12 mm long, to 1 mm broad,
without veins. Rootlets absent. Flowers and
fruits rarely seen.

Habitat: (FA,;O). This species occurs in stand-
ing water where it often congregates into
star-shaped colonies.

Distribution and Uses: (12369). This species
is not known outside the United States. It is
a source of food for waterfowl and fish.
Notes: Wolffiella is distinguished by its ab-
sence of rootlets and its strap-shaped fronds.
It usually grows in association with other
kinds of duckweeds.

Monocotyledons - NAJADECEAE

Najas guadalupensis (Spreng.) Magnus
Common Name: Southern naiad.
Description: Very slender submersed annual
with usually sparsely branched stems. Leaves
very narrow, often nearly threadlike, several
at each node, to 2 cm long, to 1.2 mm
broad, with microscopic teeth along the
margins. Flowers minute in the axils of the
leaves, biooming during the summer. Fruits
slender, nearly straight, beaked, 1.2-2.4 mm
long, with 16-24 rows of usually rectangular
markings.

Habitat: (FA;O). Lakes, ponds, canals, fresh-
water estuaries. This species can tolerate
some salinity.

Distribution and Uses: (1234567890CE). This
species also occurs in tropical America. All
parts of the plant are eaten by waterfowl.

Note: The leaves are sometimes purplish.

Monocotyledons - LEMNACEAE
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Najas marina L.

Common Name: Marine naiad; toothed naiad.
Description: Slender, submersed, dioecious
annual. Leaves linear to linear-oblong, several
at each node, to 3 ¢cm long, 0.8-2 5 mm
broad, with 3-12 conspicuous teeth along
gach margin. Flowers 3-4 mm long in the
axils of the leaves, blooming during the
summer. Fruits ellipsoid, beaked, 4-8 mm
long, the surface pitted.

Habitat: (FA:MA:O). Brackish lakes and
ponds, often in deep water.

Distribution and Uses: (123467890C). In
addition to being scattered in the United
States, this species occurs in the tropics,
Europe, and Asia. All parts of the plant are
consumed by waterfowl.
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Najas minor All

Common Name: Slender naiad, spiny-leaf
naiad.

Description: Slender, submersed, annual with
much-branched stems. Leaves very narrow,
several at each node, to 3.5 cm long, 0.2-0.3
mm wide, with tiny teeth along the margins.
Flowers minute in the axils of the leaves,
blooming during the summer Fruits slender,
slightly curved, 2.5-3.5 mm long, with 10-18
vertical rows of striations.

Habitat: (FA;O). Lakes and ponds.
Distribution and Uses: (123). found in the
eastern United States, Europe, and Asia. The
entire plant is eaten by waterfowl, especially
diving ducks. Najas minor may be confused
with the alga Chara. Chara has a strong
garlic odor when crushed; N. minor does
not.
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Hydrochloa caroliniensis Beauv.

Common Name: Southern watergrass.
Description: Submersed and emersed peren-
nial rooted beneath shallow water. Stems
branched, to 1 m long, floating on the water
or ascending above it. Leaves short, only to
3 cm long, to 4 mm broad. Spikelets uni-
sexual, the staminate terminal, the pistillate
borne in the feaf axils.

Habitat: (FA;FS;0). This species grows in a
variety of aquatic habitats in water to 2 m
deep. It also occurs in swamps.

Distribution and Uses: (26). Confined from
the coast of North Carolina around to Texas.
The leaves and fruits are used for food by
waterfowl.
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Leersia hexandra Sw.
Common Name: Cutgrass.

Description: Perennial; stems rooting at the
nodes, becoming upright, to 1 m tall, smooth
except for hairy nodes. Leaves to 18 ¢cm
long, to 5 mm broad, usually smooth except
for the sharp, fine teeth along the margins.
Panicles narrow, to 10 cm long, with each
branch bearing spikelets nearly to the base;
spikelets 4-5 mm long, to 2 mm broad.
Habitat: (FA;FM;0). Standing water, shores,
swamps, sometimes forming large floating
mats.

Distribution and Uses: (1260). This grass,
abundant in the tropics, is confined in the
United States to the Southeast. The seeds
are eaten by waterfowl.
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Panicum hemitomon Schull.

Common Name: Maidencane.

Description: Aquatic or wet soil perennial
with intertwining rhizomes. Stems to 1.5 m
tall, smooth. Leaves 1o 25 c¢m long, to 15
cm broad, rough along the margins. Spikelets
arranged in a panicle to 20 ¢m long, each
spikelet about 2.5 mm long.

Habitat: (FAFMFS;0) Lakes and ponds, In
water ta 2 m deep. Also In wet soil.
Distribution and Uses: (126). Southeastern
United States and South America. Its dense
growth provides excellent cover for fish

Monocotyledons - POACEAE
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Panicum purpurascens Raddi
(Syn.: Brachiaria purpurascens (Raddi) Henr)
Common Name: Paragrass.

Description: Erect perennial grass with hori-
zontal stolons and stems rooting near base
Stems eventually ascending, up to 1 m tall,
densely hairy on the nodes. Leaves up to 35
cm tong, up to 1.5 cm broad, hairy on both
surfaces. Spikelets borne in panicles up to
25 cm long, each spikelet about 3 mm long,
usually purplish.

Habitat: (FM;F). Wet, usually disturbed soil,
but capable of growing from the shore into
the water, forming dense floating mats.
Distribution and Uses: (26). This tropical
native is spreading from Florida to Texas.
Seeds are used as a secondary food source
by waterfowl.

33

Monocotyledons - POACEAE

Monocotyledons - POACEAE



Monocotyledons - POACEAE

Panicum repens L.

Common Name: Torpedograss.

Description: Perennial from stout rhizomes.
Stems upright, stiff, to 75 cm tall. Leaves
long, narrow, pointed, to 7 mm broad, with
a hairy sheath. Spikelets ovate, 2.0-2.5 mm
long, sometimes purplish, borne in a panicle
to 12 cm long.

Habitat: (FA;FM;F). Torpedograss grows
abundantly along the banks of canals, often
entering the water and forming floating mats.
Distribution and Uses: (26V). Native to Aus-
tralia, this species has invaded areas from
Florida to Texas and in Central and South
America.
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Paspalum fluitans (EIl.) Kunth

Common Name: Water paspalum.
Description: Annual; stems tufted, soft and
spongy, usually sprawling, to 2 m long.
Leaves to 25 cm long, to 2.5 cm broad,
margins smooth or rough, with hairy sheaths.
Spikelets borne in 5-50 racemes on one side
of a flat, broad rachis, each spikelet 1.2-1.7
mm long, hairy.

Habitat: (FA;FS;0). Water paspalum may
grow in shallow water or on muddy soil
Distribution and Uses: (12356). Mostly con-
fined to the southeastern United States.

Monocotyledons - POACEAE
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Phragmites australis (Cav.) Trin.

(Syn.: P. cummunis (L.) Trin.)

Common Name: Common reed.

Description: Erect, tall perennial from stout,
creeping rhizomes. Stems to 4 m tall. Leaves
flat, smooth on the surface, to 5 cm broad.
Inflorescence large, 15-40 cm long, yellow to
purple, consisting of many 3- to 7-flowered
spikelets, blooming from July to September.
Habitat: (FM;O). This species is abundant
in some marshy habitats, often forming very
extensive colonies. It is also capable of
establishing in soil with a high water table.
Distribution and Uses: (1234567890NWPEM).
This species is found in most parts of the
world. This coarse grass provides cover and
roosting sites for birds.

36

Setaria magna Griseb.
Common Name: Giant foxtail.

Description: Erect, coarse annual, usually
with prop roots. Stems to 4 m tail. Leaves
to 50 cm long, to 5 cm broad, rough to the
touch. Spikelets borne in a dense cylindrical
panicle to 30 cm long, often pendulous, each
spikelet about 2 mm long, subtended by
bnistles.

Habitat: (FA;FM;F). In water and along banks
of lakes and ponds, marshes; drainage canals;
ditches.

Distribution and Uses: (126C). Coastal Plain
from New Jersey around to Texas. Also in
the West Indies and Central America. The
seeds are eaten by game birds and songbirds.
Note: This species closely resembles napier
grass (Pennisetum purpureum).
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Zizaniopsis miliacea (Michx.) Doell. & Asch.
Common Name: Giant cutgrass.
Description: Erect perennial grass with
stems to 4 m high. Leaves long, narrow, flat,
to 1 m long, tp 3 cm broad, smooth on the
surface, rough on the margins. Spikelets
numerous in panicles to 60 cm long, the
pistillate flowers borne in spikelets in the
upper haif of the panicle and the staminate
flowers borne in spikelets in the lower half
of the panicle; spikelets 5-8 mm long.
Habitat: (FWM;FWS;0). This species grows
in standing water or in wet soil of marshes
and swamps, along edges of lakes, rivers,
and creeks, often forming dense colonies.
Distribution and Uses: (1236). Giant cutgrass
grows primarily in the southern United States.
it provides cover for waterfowl.

Note: This species is often confused with
wild rice (Zizania aquatica).
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Eichhornia crassipes (Mart.) Solms

Common Name: Waterhyacinth.
Description: Floating perennial, rooting at
the nodes. Leaves broadly elliptic to nearly
round, to 20 cm long, to 15 cm broad, with
long spongy petioles usually inflated at the
base. Flowers borne in racemes, blue-purple
with a yellow spot, 4-6 cm long, the perianth
united and funnel-shaped; stamens 6. Fruit
a many-seeded capsule.

Habitat: (FA;FM;0). Streams, ponds, water-
ways, ditches, backwater areas.

Distribution and Uses: (12360HC). This
species, native to South America, is an
aggressive weed in the warmer parts of the
United States where it clogs waterways. [t
does, however, absorb some poliutants in the
water and has been utilized in municipal
water treatment facilities. It spreads primarily
by means of horizontal stolons.
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Pontederia cordata L.

(Syn.. P. lancifolia (Muhl.) Torr.)

Common Name: Pickerelweed.

Description: Emersed, stout perennial. Leaves
ovate to lanceolate, heart-shaped at the base,
to 20 cm long. Flowers 12-17 mm long,
blue-purple, asymmetrical, crowded in elon-
gated terminal spikes, each flower with 6
petal-like parts united below into a tube,
blooming from May to September. Fruits
beaked.

Habitat: (FA;FS;0). Standing water or edges
of swamps.

Distribution and Uses: (1236EM). Found in
the eastern half of North America. The seeds
are eaten by waterfowl as a secondary food
source.

Note: There is considerable variation in the
shape of the leaves.
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Potamogeton crispus L.

Common Name: Curlyleaf pondweed.
Description: Submersed perennial with rhi-
zomes. Stems branched, somewhat flattened.
Leaves reddish green, alternate, oblong, wavy
along the margins, finely toothed, to 8 cm
long, to 1 ¢m broad. Flowers borne in short
cylindrical terminal spikes during the sum-
mer. Fruits ovoid, beaked, to 7 mm long,
green or brown.

Habitat: (FA;O). Ponds, lakes, streams.
Distribution and Uses: (1234567890WEM). In-
troduced into North America where it now
occurs throughout most of the continent. The
fruits are eaten by waterfowl.
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Potamogeton illinoensis Morong

Common Name: Illinois pondweed.
Description: Perennial, submersed plant with
extensive rhizomes and branched stems.
Floating leaves elliptic to lanceolate, to 15
cm long and 6 cm broad, on petioles 5-8
cm long. Submersed leaves similar, but on
petioles less than 5 cm long. Flowers in-
conspicuous on cylindrical spikes to 8 cm
long, emerging above the water. Nutlets to 4
mm broad.

Habitat: (FA;O). Found in almost any type
of freshwater,

Distribution and Uses: (1234567830NWPEM).
Throughout most of the United States. The
plant provides food and cover for aquatic
organisms.
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Potamogeton pectinatus L.

Common Name: Sago pondweed.
Description: Perennial, submersed plant with
slender, branched stems and creeping rhi-
zomes. Leaves long and narrow, to 30 cm
long, to 1.5 mm broad, without teeth. Flowers
borne in whoris in a siender spike to 5 mm
long, inconspicuous, greenish. Nutlets to 4.5
mm long.

Habitat: (FA;MA;O). Ponds and streams in
fresh, saline, and brackish waters.

Distribution and Uses: (1234567890AHNWPEM).
This species is found in most parts of the
world. Most of the plant is eaten by
waterfowl.

Monocotyledons - POTAMOGETONACEAE

43




Monocotyledons - RUPPIACEAE

Ruppia maritima L.

Common Name: Widgeongrass.

Description: Submersed, rhizomatous peren-
nial with much-branched stems. Leaves alter-
nate, threadlike, the margins without teeth,
to 10 cm long, dilated at base into a sheath
to 1 cm long. Flowers inconspicuous, borne
in pairs from the leaf sheath. Fruits fleshy,
4-6 together, each to 3 mm long, borne on
a slender stalk to 6 cm long.

Habitat: (MA;O). This species occurs mainly
in saline or brackish waters of ponds and
canals and in estuaries.

Distribution and Uses: (123456890ACWPEM).
Widespread in North America and Europe.
Much of the plant is eaten by waterfowl.

Monocotyledons - TYPHACEAE

Typha spp. L.

Common Name: Cattail.

Description: Erect, robust perennial with
creeping rhizomes. Stems to 4 m tall, un-
branched. Leaves elongated, flat, usually 8
or more per plant, to 25 mm broad. Stami-
nate flowers in a slender st