
SYNONYMS
Florida elodea, water thyme

CLASSIFICATION

Nathan E. Harms1, Matthew Purcell2, and Gregory S. Wheeler3

1 US Army Engineer Research and Development Center, 2 USDA-ARS Australian Biological Control Laboratory, 3 USDA-ARS Invasive Plant Research Laboratory

HISTORY AND DISTRIBUTION
Hydrilla is native to Africa, Asia, Australia, and Eastern 
Europe. It was intentionally introduced to North America in 
the 1950s as an aquarium plant and has since been reported 
in 31 states in the USA but is absent in Canada (Fig. 1). 

IMPACT
Hydrilla displaces native species, impedes water flow, and 
damages several recreational sectors including fishing, 
hunting, boating, and swimming. Decaying plant material 
can decrease oxygen levels which is detrimental to fish and 
other organisms. Dense infestations (Fig. 2) cause stagnant 
water conditions that create habitat for organisms that cause 
or transmit disease. 

RANKING SCIENTIFIC NAME COMMON NAME
Kingdom Plantae Plants

Subkingdom Tracheobionta Vascular plants

Superdivision Spermatophyta Seed plants

Division Magnoliophyta Flowering plants

Class Liliopsida Monocotyledons

Subclass Alismatidae

Order Alismatales

Family Hydrocharitaceae Tape-grass family

Genus Hydrilla

Species Hydrilla verticillata  (L.f.) Royle Hydrilla
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Figure 1. Reported hydrilla distribution in North America (Credit: EDDMapS, www.eddmaps.org; 
USDA PLANTS Database, plants.usda.gov; both accessed 11 October 2021)

Figure 2. Hydrilla infestation impeding water flow (Mark Warman, Cleveland Metroparks, 
Bugwood.org CC BY-3.0 US)

IDENTIFICATION
at a glancE
Hydrilla is a submersed, 
aquatic perennial (Fig. 3) 
with roots typically buried 
in the hydrosoil, though 
fragmented plants can 
also form free-floating 
mats at the water surface. 
Roots are slender; some are 
stoloniferous and terminate 
in small tubers while others 
are connected to another 
hydrilla plant. Stems are 
up to 30 ft (9 m) long and 
are often branched near 
the water surface, forming 
dense intertwined mats. 
Leaves occur in whorls of 3–8 all along the stem. Each leaf 

Figure 3. Hydrilla stems (David J. Moorhead, 
University of Georgia, Bugwood.org CC BY-3.0 US)

http://www.eddmaps.org
https://plants.usda.gov/home


2   Hydrilla (Hydrilla verticillata): History and Ecology in North America

has serrated margins and small teeth on the underside of th 
midvein. Swollen, dormant leaf buds (turions) are formed in 
leaf axils. Flowers are tiny and may be closely attached to leaf 
axils or to thread-like stalks.

roots and stolons
Roots are slender and white (Fig. 4a) and may be stoloniferous 
in the hydrosoil or grow from stem nodes. Stoloniferous 
roots end in potato-like tubers up to ½ in (13 mm) long (Fig. 
4b), or they are connected to another hydrilla plant. 

stEms and lEavEs
Stems are slender (<0.2 in or 4 mm wide), up to 30 ft (9 m) 
long, and become more branched at the surface, forming 

dense intertwined mats. Leaves are stalkless and occur 
in whorls of 3–8 all along the stem (Fig. 4c). The distance 
between whorls increases with depth. Most leaves are <0.6 
in (15 mm) long and have serrated margins. Some leaves 
have small teeth on the undersides of leaf midveins (Fig. 4d). 
Swollen, dormant leaf buds (turions) are formed in leaf axils 
(Fig. 4e).

FlowErs
Male and female flowers may appear on the same plant 
(monoeocious) or on separate plants (dioecious). The 
dioecious form was once more common in the southern USA 
while the monoeocious was dominant in the north; however, 
the distribution of biotypes is changing with further plant 

Figure 4. Hydrilla (a) roots; (b) stoloniferous roots ending in tubers; (c) serrated leaf margins; (d) small teeth on midveins on undersides of leaves; (e) turions (dormant leaf buds); (f) female flower; (g) 
female flowers on stalks; (h) bubbles of air surrounding flowers; (i) seeds (a: Tim Krynak, Bugwood.org CC BY-3.0 US; b,c: Robert Vidéki, Doronicum Kft., Bugwood.org CC BY-3.0 US; d: Jada Williams, 
iNaturalist.org CC BY-NC 4.0; e: David Kratville, ©2008 California Department of Food and Agriculture; f: Shaun Winterton, California Department of Food and Agriculture, Bugwood.org CC BY-3.0 US; 
g: Надежда Наянова, iNaturalist.org CC BY-NC 4.0; h: Andrey Efremov, iNaturalist.org CC BY-NC 4.0; i: Steve Hurst, USDA NRCS PLANTS Database, Bugwood.org CC BY-3.0 US)
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spread. Female flowers are tiny, have three whitish petals that 
may be streaked with pink, and three slightly smaller whitish 
sepals (Fig. 4f). They reach the surface on thread-like stalks up 
to 4 in (10 cm) long (Fig. 4g). As the flower stalk grows, the 
flower is surrounded by a bubble of air (Fig. 4h). Male flowers 
are tiny, more greenish, and closely attached to leaf axils until 
they detach and float to the water surface enclosed in a bubble.

Fruits and sEEds
Fruits are small and cylindrical. Each fruit produces 2–7 
oblong seeds (Fig. 4i). 

ECOLOGY
Hydrilla reproduces primarily vegetatively but also by seed. 
Throughout the growing season, new stems sprout from the 
root system and tubers as well as from stem fragments and 
turions that break from the parent plant. Stem fragments 
containing a single node (whorl of leaves) can sprout new 
plants. Flowering occurs from summer to fall. Female 
flowers grow on thread-like stalks; as they grow towards 
the water surface, the flower is surrounded by a bubble. At 
the water surface, the female flower opens to form a wide 
funnel that holds back the water and prevents the wetting 
of the female reproductive organs. Male flowers grow at leaf 
axils and detach from the plant, floating to the water surface 
enclosed in bubbles. When male flowers bump into female 
flowers, the male flower rapidly opens, exploding pollen 
that fertilizes female flowers. In warm climates, the plant 
continues to grow over the winter. At cold sites, stems die 
back to the tubers, and new stems re-sprout the following 
spring. While turions die after one year, tubers may remain 
dormant in mud for many years.  

HABITAT
This aquatic species has been found growing in any type 
of fresh water, including lakes, springs, marshes, irrigation 
ditches, and rivers (Fig. 5). It can grow in water depths 
from a few inches (7½ cm) to 33 ft (10 m), and can tolerate 
moderate salinity (up to 33% of seawater). It can be found 
in both tropical and temperate climates and in a variety of 
nutrient and pH levels. 

SIMILAR SPECIES
Several aquatic plants established in North America resemble 
hydrilla by growing submersed, having pointed whorled 
leaves, and producing small white flowers. Both native and 
exotic waterweeds (Elodea spp.) are similar. They differ 
in that their leaves are not as obviously serrated, they lack 
teeth on the underside midvein, and the plants don’t have 
tubers. These similar species are described in greater detail 
in Table 1, along with key characteristics that can be used for 
differentiating them from hydrilla and from each other. 

Figure 5. Hydrilla growing in or along (a) a pond; (b) river margins; (c) a lake; (d) somewhat 
brackish water of a bay (a: Tim Murphy, University of Georgia, Bugwood.org CC BY-3.0 US; b: Chris 
Evans, The Nature Conservancy, Bugwood.org CC BY-3.0 US; c: Ashley M. Bradford, iNaturalist.org 
CC BY-NC 4.0: Nate Hartley, iNaturalist.org CC BY-NC 4.0)

NOTES
One introduced population was recently discovered in the 
USA on the Connecticut River. This haplotype is genetically 
distinct from the monecious and dioecious biotypes already 
known in the USA and has an extensive native geographic 
range, including China, South Korea, Japan, and Europe. 
Although the reproductive strategy of the Connecticut River 
introduction is unknown, it is likely that it is dioecious.
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SPECIES SIMILARITIES DIFFERENCES PLANT LEAVES FLOWER
Brazilian elodea

Elodea densa
(= Egeria densa) 
Hydrocharitaceae

Exotic perennial

Habitat; grows submersed; can 
spread vegatitively via fragments; 
mid and upper leaves in whorls 
of 4–8; serrated leaf margins; 
flowers with three white petals; 
flowers on long slender stalks

All plants dioecious; stems typically 
only to 5 ft (1½ m); lacks tubers; 
lower leaves in whorls of three; 
lacks teeth on undersides of leaf 
midveins; serrations on leaf margins 
much smaller; flowers larger; seed 
production not recorded in invaded 
range

Common 
waterweed

Elodea canadensis 
Hydrocharitaceae

Native perennial

Habitat; grows submersed; can 
spread vegatitively via fragments; 
leaves in whorls; serrated leaf 
margins; flowers tiny with three 
white petals; flowers on long 
slender stalks

All plants dioecious; stems typically 
only to 10 ft (3 m); lacks tubers; 
leaves in whorls of three; leaves 
smaller; lacks teeth on undersides 
of leaf midveins; serrations on leaf 
margins much smaller; female flower 
petals more pink; flower stalks up to 
12 in (30 cm) long

Western waterweed

Elodea nuttallii 
Hydrocharitaceae

Native perennial

Habitat; grows submersed; can 
spread vegatitively via fragments; 
leaves in whorls; serrated leaf 
margins; flowers tiny with three 
white petals; flowers on long 
slender stalks of similar length

All plants dioecious; stems typically 
only to 5 ft (1½ m); lacks tubers; 
leaves often recurved, usually 
in whorls of three; lacks teeth 
on undersides of leaf midveins; 
serrations on leaf margins much 
smaller; sepals more lavender

Table 1. Key traits for differentiating waterhyacinth from similar aquatic species established in North America.

Photos: Brazilian elodea plant (Gail, iNaturalist.org CC BY-NC-ND 4.0), leaves, flower (yyykkyyykk, iNaturalist.org CC BY-NC 4.0); common waterweed plant, flower (Gennadiy Okatov, iNaturalist.org 
CC BY-NC 4.0), leaves (Williamdomenge9, iNaturalist.org CC BY-NC 4.0); western waterweed plant (Daniel Peterse, iNaturalist.org CC BY-NC 4.0), leaves (Williamdomenge9, iNaturalist.org CC BY-NC 
4.0); flower (R.A. Mueller, Wikipedia.org CC BY-SA 4.0)

Management 58: 1–6.
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Genetic structure of Hydrilla verticillata L.f. Royle in eastern 
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