
INTRODUCTION
Common salvinia (Fig. 1a) and giant salvinia (Fig. 1b) 
are considered some of the worst aquatic weeds in the 
southeastern USA. As members of the family Salviniaceae, 
they are free-floating aquatic ferns that lack true roots. The 
genus Salvinia is represented by up to 12 species, most of 
which are not considered native to North America. Of the 
four Salvinia species reportedly present in the USA in 2022, 
common and giant salvinia are the most problematic. Both 
species can form dense mats that are highly detrimental 
to freshwater systems. As a result, these two species are 
managed using chemical, mechanical, and biological control.  
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HISTORY AND DISTRIBUTION
The native of range of common salvinia is uncertain, but 
some authors have included the southeastern USA as well as 
Mexico, Central America, and South America. As of 2022, 
common salvinia has been reported from 14 states in the 
USA but not in Canada (Fig. 2a).  

Giant salvinia is native to Brazil and was first reported in 
South Carolina in 1995, likely introduced via the aquarium 

Figure 2. North American distribution of (a) common salvinia and (b) giant salvinia (Credit: EDDMapS, 
www.eddmaps.org; USDA PLANTS Database, plants.usda.gov; both accessed 9 August 2021)
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Figure 1. (a) common salvinia plant; (b) giant salvinia plant (a: Kaleb Bartlinn, iNaturalist.org CC 
BY-NC-4.0; b: Jamee Moulton, iNaturalist.org CC BY-NC-4.0)
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trade, but then was eradicated. In 1998, it was detected in the 
Toledo Bend Reservoir along the Texas-Louisiana border.  As 
of 2022, it has been reported from 12 states in the USA but 
not in Canada (Fig. 2b). 

SYNONYMS
Common salvinia: Common salvinia, Salvinia minima, is 
commonly known as water fern, salvinia, and water spangles. 
It is occasionally referred to as Salvinia rotundifolia Willd. 
which is incorrect as that is a different, distinct species.

http://www.eddmaps.org
https://plants.usda.gov/home
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Giant salvinia: Giant salvinia, Salvinia molesta, is commonly 
known as water fern, salvinia, Kariba-weed, and African 
pyle. It is occasionally referred to as Salvinia auriculata Aubl. 
which is incorrect as that is a different, distinct species.

CLASSIFICATION

IMPACT
While dense mats of both common and giant salvinia negatively 
impact freshwater systems, giant salvinia infestations result 
in larger ecological impacts. Under optimal conditions, 
giant salvinia can double its biomass in two days, forming 
mats more than 3 ft (1 m) thick. Dense salvinia mats impede 
water flow and navigation and decrease light penetration and 
dissolved oxygen, which displaces native species. In addition, 
economic impacts associated with giant salvinia infestations 
include reduction of fishing, waterfowl hunting, kayaking, 
and other recreational and cultural activities. 

IDENTIFICATION
growtH form
Common salvinia and giant salvinia are aquatic, free-floating 
ferns growing as annuals or short-lived perennials. They have 
three growth stages: primary, secondary, and tertiary. The 
primary stage is known as the “growing” stage where the plant 
has small, flat fronds (leaves)(Fig. 3a,b). The secondary stage 
is known as the “colonizing” growth form where the fronds 
begin to cover the water surface, crowd, and curl up (Fig. 3c,d). 
Once the water body is covered, the plant transitions into the 
tertiary or “mat-forming” stage. This is characterized by dense, 
vertical growth (Fig. 3e,f) and is the most difficult to manage. 
Differentiating common and giant salvinia by growth stage 
can be difficult because giant salvinia in the secondary growth 
stage looks very similar to common salvinia (Fig. 3c,d). 

rHizomES
Common and giant salvinia do not have true roots. Rhizomes 
are horizontal, float below the water surface (Fig. 3a,b), 

RANKING SCIENTIFIC NAME COMMON NAME
Kingdom Plantae Plants
Subkingdom Tracheobionta Vascular plants
Superdivision Tracheophyta Land plants
Division Pteridophyta Ferns
Class Polypodiopsida Leptosporangiate ferns
Subclass Polypodiidae
Order Salviniales
Family Salviniaceae Water ferns
Genus Salvinia
Species Salvinia minima  Baker Common salvinia
Species Salvinia molesta  D.S.Mitch Giant salvinia

and bear three fronds (leaves) at each node. Two fronds are 
floating while one is submersed and divided into several 
filaments that resemble roots (Fig. 4a,b). However, they do 
not function as true roots. 

Figure 3. Top row: primary growth stage of (a) common salvinia and (b) giant salvinia with 
rhizomes visible between fronds. Middle row: secondary growth stage of (c) common salvinia and 
(d) giant salvinia with crowded fronds curling up. Bottom row: tertiary growth stage of (e) common 
salvinia and (f) giant salvinia with dense, vertical growth of salvinia mats. (a: Shaun Winterton, 
California Department of Food and Agriculture; b: Nicola van Berkel; c: Charles T. Bryson, USDA-
ARS; d: Keith Bradley; e: Todd J Benkart; f: Forestbathing; a,c,d: Bugwood.org CC BY-3.0 US; b,e,f: 
iNaturalist.org CC BY-NC 4.0)
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Figure 4. Fronds and filaments of (a) common salvinia and (b) giant salvinia (a: Eric Keith; b: 
Carolyn; a,b: iNaturalist.org CC BY-NC 4.0)

a b

frondS (lEavES)
Common salvinia fronds, or leaves, are typically small, less 
than 1 in (2½ cm), whereas giant salvinia fronds are larger, up 
to 1½ in (4 cm) long (Fig. 4a,b). In both species, the fronds 
have smooth margins and are mostly oval-shaped but may have 
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heart-shaped bases (Fig. 5a,b). On their upper surfaces, the 
fronds have water repellent hairs, called trichomes, which are 
distinct for each species. The trichomes on common salvinia 
are separate at the tips, resembling finger-like projections 
(Fig. 5c). The trichomes on giant salvinia join back together 
at the tips, giving them an “eggbeater” appearance (Fig. 5d). 
The fronds are green but may vary in color depending on sun, 
frost exposure, stress, or nutrient conditions.

Figure 7. Habitat where (a,b) common salvinia and (c,d) giant salvinia are frequently found 
including swamps, slow-moving rivers, ponds, and lakes (a: Mmkimberly, iNaturalist.org CC BY-NC 
4.0; b: Kenyon_f_18, iNaturalist.org CC BY-NC 4.0; c: Jacques van der Merwe, iNaturalist.org CC 
BY-SA 4.0; d: Kenneth Calcote, Mississippi Department of Agriculture and Commerce, Bugwood.
org CC BY-3.0 US)

a b
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Figure 5. Common salvinia (a) fronds and (c) trichomes that are separated at their tips. Giant 
salvinia (b) fronds and (d) trichomes that are connected at their tips. (a: Karlynt, iNaturalist.org CC 
BY-NC 4.0; b: Leslie J. Mehrhoff, University of Connecticut; c: Ted D. Center, USDA-ARS; d: Mic 
Julien, CSIRO; Bugwood.org CC BY-3.0 US)
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Figure 6. Sporocarps of (a) common salvinia and (b) giant salvinia (a: Beck Nomen, iNaturalist.og 
CC0; b: Leslie J. Mehrhoff, University of Connecticut, Bugwood.org CC BY-3.0 US)
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SporocarpS
Sporocarps are spore-producing structures. They are about 
1/25 in (1 mm) wide and are arranged along the submersed 
filaments. Common salvinia sporocarps are shaped like 
small lemons (Fig. 6a) while giant salvinia sporocarps are 
egg-shaped (Fig. 6b). Common and giant salvinia are both 
sterile and do not reproduce via sporocarps.

(Fig. 7a-d). In the USA, all reproduction occurs vegetatively. 
The plants are easily fragmented, and fragments can be 
transported long distance by flooding, animals, and human 
recreation (boating, trailering). In the coastal USA, common 
and giant salvinia spread rapidly due to connected waterways 
such as floodplains of the Mississippi River or Atchafalaya 
Basin in Louisiana. 

Common and giant salvinia thrive in warm, humid climates, 
especially in the southeastern USA. As winter temperatures 
rise, common and giant salvinia have been observed surviving 
in more northern latitudes such as northern Louisiana, 
Arkansas, Georgia, South Carolina, and North Carolina. 
Although both species are considered tropical plants, they can 
survive winter conditions in protected microhabitats such as 
tree trunks or below plant wrack. Observations during winter 
suggest that cold fronts can freeze the top layer of salvinia in 
the tertiary growth stage, while the bottom layers are protected. 
Thus, plants on the bottom layer of a mat can continue to 
grow when air or water temperatures increase. However, new 
colonizing plants in the primary and secondary growth stages 
may be more susceptible and unable to survive freezing winter 
temperatures.

SIMILAR SPECIES
Two other species of Salvinia, S. natans and S. oblongifolia, 
have been introduced to North America, though S. 
oblongifolia may be a waif that is not fully established and 
instead regularly escapes cultivation in California. Both 
species can be differentiated from common and giant 
salvinia by their leaf size, shape, and hair structure (Table 1). 

HABITAT AND ECOLOGY
Both common and giant salvinia thrive in freshwater bodies 
with high organic content such as ponds, lakes, and swamps 
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SPECIES SIMILARITIES DIFFERENCES PLANT(S) LEAF/FROND SCALE
Floating fern

Salvinia natans
Salviniaceae

Exotic annual to 
perennial

Habitat; free floating; rhizomatous; 
no true roots; floating fronds as well 
as submersed fronds divided into 
filaments; floating fronds oval-shaped, 
smooth margins, distinct midrib; 
surface hairs end in four separate 
branches similar to common salvinia; 
produces sporocarps

Hair branches on floating fronds differ 
from giant salvinia by not joining at 
tip in “eggbeater” shape; floating 
fronds typically larger and slightly 
broader than common salvinia

Oblong salvinia

Salvinia 
oblongifolia 
Salviniaceae

Exotic perennial

Habitat; free floating; rhizomatous; 
no true roots; floating fronds as well 
as submersed fronds divided into 
filaments; floating fronds with smooth 
margins, distinct midrib; produces 
sporocarps

Floating fronds rectangular, largest 
of all Salvinia spp. at ≤2⅓ in (6 cm) 
long by 1 in (2½ cm) wide; hairs on 
floating frond surfaces short, blunt, 
arranged in double rows; may be 
a waif in North America—not fully 
established but regularly escapes 
cultivation in California before dying 
over winter 

Mosquito ferns

Azolla spp.
Salviniaceae

Native and 
exotic annuals to 
perennials

Habitat; free floating; rhizomatous; 
no true roots; floating fronds as well 
as submersed fronds divided into 
filaments; produces sporocarps

Has symbiotic relationship with the 
cyanobacterium Anabaena azollae 
that fixes atmospheric nitrogen; 
plants smaller; floating fronds ≤0.4 in 
(1 cm) long, lace-like with overlapping 
scales, turn red with stress, full sun, 
or in autumn

Greater 
duckweed

Spirodela 
polyrhiza 
Araceae

Native perennials

Habitat; free floating; reproduces 
vegetatively via fragments; two 
floating leaves per node (similar to 
floating fronds of both salvinias); 
leaves often oval-shaped

Has true roots and stolons; plants 
smaller; floating leaves ≤0.4 in (1 
cm) long; upper leaf surface shiny, 
green, and hairless, lower surface red; 
flowering plant, does not reproduce 
by spores; produces overwintering 
turions

Water lettuce

Pistia stratiotes 
Araceae

Native and exotic 
perennial

Habitat; free floating; forms dense 
mats; reproduces vegetatively via 
fragments; leaf hairs make plants 
water repellent; leaves spongy, 
resemble large fronds of salvinias 
when salvinias growing densely with 
fronds more curled and upright

Has true roots and stolons; rosette 
of leaves resembling head of lettuce; 
each leaf spatula-shaped, much larger 
at ≤8 in (20 cm) long by 4 in (10 cm) 
wide; both leaf surfaces covered in 
dense, white, woolly hairs; flowering 
plant, does not reproduce by spores

Table 1. Key traits for differentiating common and giant salvinia from similar aquatic species established in North America.

Photos: Salvinia natans plant (Mikibalint, iNaturalist.org CC BY-NC 4.0), frond (Chang_zhi_xiang, iNaturalist.org CC BY-NC 4.0), scale (Sergey Mayorov, iNaturalist.org CC BY-NC 4.0); Salvinia 
oblongifolia plant (Krzysztof Ziarnek, Kenraiz, Wikipedia.org, CC BY-SA 4.0), frond (© Arthur Chapman, Encyclopedia of Life, CC BY-NC-SA 4.0), scale (Celso Henrique Varela Rios, iNaturalist.org CC 
BY-NC 4.0); Azolla spp. plant (Joshua Doby, iNaturalist.org CC BY-NC 4.0), fronds (Pete Romfh, iNaturalist.org CC BY-NC 4.0), scale (Jamee Moulton, iNaturalist.org CC BY-NC 4.0); Spirodela polyrhiza 
plant (Gennadiy Okatov, iNaturalist.org CC BY-NC 4.0); leaves (Eduard Garin, iNaturalist.org CC BY-NC 4.0), scale (Marina, iNaturalist.org CC BY-NC 4.0); Pistia stratiotes: plants, scale (Graves Lovell, 
Alabama Department of Conservation and Natural Resources, Bugwood.org CC BY-3.0 US), leaf surface (Forest and Kim Starr, Starr Environmental, Bugwood.org CC BY-3.0 US)

BIOLOGICAL CONTROL OF WEEDS

Other aquatic plants established in North America resemble 
common and giant salvinia by being free-floating, forming 
dense mats, and often having similar hairs on leaf surfaces 
that help make leaves more buoyant. The most similar 
species are described in greater detail in Table 1, along with 
key characteristics that can be used for differentiating them 
from common and giant salvinia and from each other. 
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