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HISTORY AND DISTRIBUTION
Garlic mustard is native to Europe and western Asia. It was 
introduced to North America in the 1860s, possibly as a 
food or medicinal plant. Though it’s established throughout 
much of North America (Fig. 1), it is most problematic in 
the Northeast, Midwest, and Pacific Northwest.

RANKING SCIENTIFIC NAME COMMON NAME
Kingdom Plantae Plants

Subkingdom Tracheobionta Vascular plants

Superdivision Spermatophyta Seed plants

Division Magnoliophyta Flowering plants

Class Magnoliopsida Dicotyledons

Subclass Dilleniidae

Order Capparales

Family Brassicaceae Mustard family

Genus Alliaria

Species Alliaria petiolata (M.Bieb.) Cavara & Grande Garlic mustard

Garlic mustard
Alliaria petiolata (M.Bieb.) Cavara & Grande History and EcoloGy in nortH amErica
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Figure 1. Garlic mustard reported distribution in North America (Credit: EDDMapS, www.
eddmaps.org; USDA PLANTS Database, plants.usda.gov; both accessed 1 January 2022)

IMPACT
Garlic mustard is one of a few introduced species that invades 
and dominates forest understories in North America. It 
displaces native plant species, alters soil structure, disrupts 
the association of native plants with mycorrhizal fungi, and 
serves as a population sink for some native (including rare) 
butterfly species.

IDENTIFICATION
at a GlancE
Garlic mustard (Fig. 2) is a 
biennial forb growing from 
a taproot. Rosette leaves are 
rounded, scallop-edged, and 
dark green to purplish-green. 
Stems can grow up to 4 ft (1.2 
m) tall, usually with a single 
unbranched stem. Leaves are 
alternate, coarsely toothed, 
and become smaller and 
more triangular further up 
the stem. White flowers are 
produced in small clusters 
at stem tips, each with four 
white petals and six stamens. 
Fruits are thin capsules that 
are held erect on short stalks. 
Each capsule contains two 
rows of black, cylindrical seeds.

roots
Garlic mustard plants grow from a long, thin, whitish taproot  
(Fig. 3a) scented like horseradish. 

stEms and lEavEs
First-year plants are rosettes with leaves that are rounded, 
scallop-edged, dark green to purplish-green, and 2⅓–4 in 
(6–10 cm) in diameter (Fig. 3b). Second-year plants produce 
stems that grow 2–4 ft (0.6–1.2 m) tall. Stems are often singular 
and unbranched (Fig. 2), though some plants grow multiple 
stems and some stems may be sparsely branched. Stem leaves 
are heart-shaped at the base and 4–6 in (10–15 cm) long (Fig. 

Figure 2. Garlic mustard plant (Steven 
Katovich, Bugwood.org CC BY 3.0 US)
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2), becoming more triangular and smaller further up the stem 
(Fig. 3c). All stem leaves are alternate and coarsely toothed. 
Leaves and stems give off a garlic-like odor when crushed, 
though the odor becomes less pungent with age.

FlowErs
Flowers are produced in small clusters at stem tips (Fig. 3d). 
Each flower is ~¼ in (~6 mm) in diameter and has four petals 
and six stamens, which is characteristic of the mustard family 
(Brassicaceae). The petals are white and narrow abruptly at 
their base. Two of the stamens are long while four are short 
(Fig. 3d).

Fruits and sEEds
Fruits are linear capsules (siliques) that are 1–2⅓ in (2½–6 
cm) long and 2 mm wide. Fruits are held erect on short, stout 
stalks (Fig. 3e). Each fruit contains 10–20 seeds on average. 
Seeds are arranged alternately on both sides of a papery 
partition (Fig. 3f). Mature seeds are black, cylindrical, and 
up to 3 mm long.

ECOLOGY
Garlic mustard reproduces only by seed. Seeds typically 
germinate in early spring, forming short rosettes by early 
summer. Rosettes overwinter and continue to grow during 
snow-free periods when temperatures are above freezing. 
Stems bolt in early spring of the following year, and flowering 

occurs by late spring to early summer. In any given year, an 
infestation may be dominated by mostly rosettes, flowering 
plants, or a mixture of the two life-cycle phases (Fig 4). 
Flowers may be cross- or self-pollinated, and a mature plant 
can produce hundreds of seeds annually. Seeds require cold 
stratification prior to germination, and most germinate 
within 1–2 years, though a few may remain viable in the soil 
for 5–7 years. Seeds are dispersed from late summer through 
fall, and are typically spread by humans and animals. Seeds 
can be caught on motorized equipment, mud on tires, or in 
hay or animal fur. Plants die after setting seed. Garlic mustard 
plant parts and seeds contain the glucosinolate sinigrin, 
which gives the plant the classic mustard flavor as an herb, 
but also negatively impacts ecosystems through allelopathy.

HABITAT
Garlic mustard capitalizes on disturbance but can invade 
relatively undisturbed sites as well. It is most often found in 
deciduous forests, riparian areas, and shaded roadsides (Fig. 
5). It can tolerate a variety of soils (usually moist) and is most 
often found in partial shade, but it can tolerate full shade and 
occasionally full sun.

SIMILAR SPECIES
There are several species (native and exotic) that grow in the 
same habitat in North America and resemble garlic mustard 
by having similar leaves and/or small, white-colored flowers. 

Figure 3. Garlic mustard (a) taproots; (b) rosette leaves; (c) stem leaf; (d) flowers; (e) fruit; (f) opened fruit with seeds (a,f: Leslie J. Mehrhoff, University of Connecticut; b: Ohio State University; c,d,e: 
Chris Evans, University of Illinois; all: Bugwood.org CC BY 3.0 US)
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Figure 5. Infestations of garlic mustard can be found in a variety of places, including (a) seasonal streambeds; (b) field margins; (c) hillsides; (d,e) deciduous forest understory (d 1st-year rosettes, e 
2nd year bolting plants); (f) coniferous forest understory (a: Chris Evans, University of Illinois; b: Ohio State University; c: Laura C. Van Riper, University of Minnesota; d: Annemarie Smith; e,f: Steven 
Katovich; a,b,d–f: Bugwood.org CC BY 3.0 US)
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Some of the most commonly mistaken species are listed in 
Table 1, along with key characteristics that can be used for 
differentiation. Misidentification occurs most commonly 
when plants are in the rosette stage, with violets (Viola spp.) 
and creeping charlie (Glechoma hederacea) most commonly 
confused with garlic mustard rosettes, and occasionally 
Canadian wild ginger (Asarum canadense) as well. Among 
other traits, these species all differ in that they do not have 
a garlic odor when crushed. Flowering garlic mustard plants 
are fairly distinct and seldom misidentified.  

Figure 4. Garlic mustard infestation growing in a deciduous forest. Flowering plant carcasses 
are easily identified, even from a distance, with this year’s crop of garlic mustard rosettes in the 
understory (Roger L. Becker, University of Minnesota)
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SPECIES SIMILARITIES DIFFERENCES PLANT BASAL LEAF FLOWER FRUIT
American 
bittercress

Cardamine 
rotundifolia

Brassicaceae
Native perennial

Habitat; leaves 
rounded to heart-
shaped, alternate, 
somewhat toothed; 
flowers small, white, 
4 petals, 6 stamens; 
fruit long thin capsule

Rhizomes; ≤1 ft (30 
cm) tall; many stems 
prostrate; leaves ≤1 in 
(2½ cm) across; leaf 
teeth smooth, shallow; 
petals more spreading; 
fruit ≤½ in (1¼ cm) long, 
long stalk; no garlic odor

American dog 
violet

Viola labradorica
(=V. conspersa)

Violaceae
Native perennial

Habitat; leaves 
rounded to heart-
shaped, toothed; fruit 
capsule

Rhizomes; ≤6 in (15 cm) 
tall; all leaves basal; 
flowers singular; 5 petals 
pale blue-white, side 
petals hairy, lower petal 
darkly veined and ending 
in long nectar spur; fruit 
3-sided capsules; no 
garlic odor

Common blue 
violet

Viola sororia

Violaceae
Native perennial

Habitat; sometimes 
weedy; leaves rounded 
to heart-shaped, 
toothed; flowers 
sometimes white; fruit 
capsule

Rhizomes; ≤6 in (15 cm) 
tall; some stems hairy; 
all leaves basal; flowers 
singular; 5 petals often 
lavender fading to white, 
side petals hairy, lower 
petal darkly veined; fruit 
3-sided capsules; no 
garlic odor

Canadian wild 
ginger

Asarum canadense

Aristolochiaceae
Native perennial

Habitat; leaves 
rounded to heart-
shaped; fruit capsule

Fleshy rhizomes; ≤8 
in (20 cm) tall; stem 
hairy; all leaves basal; 
flowers solitary, low to 
ground, with 3 petals 
fused into cup at base, 
each petal tan to purple 
and tapering to a tip; no 
garlic odor

Creeping charlie/
ground ivy

Glechoma hederacea

Lamiaceae
Exotic perennial

Habitat; highly 
invasive; leaves 
rounded to heart-
shaped, toothed; 
aromatic when 
crushed

Rhizomes; ≤1 ft (30 
cm) tall; mat-forming; 
stems square; leaves 
opposite, 1 in (2½ cm) 
across; flowers at leaf 
axils, lavender with spots 
and 2-lipped; fruit urn-
shaped; no garlic odor

Littleleaf 
buttercup

Ranunculus 
abortivus

Ranunculaceae
Native biennial or 
perennial

Habitat; basal leaves 
rounded to heart-
shaped, toothed; stem 
leaves alternate; 
flowers similar size, at 
stem tips

Fibrous roots; ≤2 ft (60 
cm) tall; stem branched; 
stem leaves divided or 
deeply lobed; 5 petals, 
yellow; numerous 
stamens; fruit cluster of 
small achenes; no garlic 
odor

Table 1. Key traits for differentiating garlic mustard from morphologically similar species established in North America.
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Photo credits, Table 1: American bittercress plant, leaf (Erik Danielsen, iNaturalist.org CC BY-NC 4.0), flower (John Boback, iNaturalist.org CC BY-NC 4.0), fruit (Linkmdavis, iNaturalist.org CC BY-
NC 4.0); American dog violet plant (Laura C. Van Riper, University of Minnesota), leaf (Eknuth, iNaturalist.org CC BY-NC 4.0), flower (Nate Martineau, iNaturalist.org CC BY-NC 4.0), fruit (Sean Blaney, 
iNaturalist.org CC BY-NC 4.0); common blue violet plant (Jlgoch, iNaturalist.org CC BY-NC 4.0), leaves (Chantel, iNaturalist.org CC BY-NC 4.0), flower (Paweł Pieluszyński, iNaturalist.org CC BY-NC 
4.0), opened fruit (Kitty Maurey, iNaturalist.org CC BY-NC 4.0); Canadian wild ginger plant, leaf (Laura C. Van Riper, University of Minnesota), flower (Nate Martineau, iNaturalist.org CC BY-NC 4.0), 
fruit (Aezanne, iNaturalist.org CC BY-NC 4.0); creeping charlie plant, flowers (Laura Neale, iNaturalist.org CC BY-NC 4.0), leaves (Blessedjcm, iNaturalist.org CC BY-NC 4.0), fruit (Emily Summerbel, 
iNaturalist.org CC BY-4.0); littleleaf buttercup plant (Erik Attaway, iNaturalist.org CC BY-NC 4.0), basal leaf (Erin Faulkner, iNaturalist.org CC BY-NC 4.0), flower (Fluff Berger, iNaturalist.org CC BY-SA 
4.0); fruit (Deborah Barber, Deborah Barber)
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