
Aceria chondrillae is a biological control agent approved in 
North America for release against rush skeletonweed. 

SYNONYMS
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Figure 2. Aceria chondrillae feeding causes (a,b) the formation of contorted galls which stunt 
plant growth and reduce plant flowering and spread.  Mite attack often creates (c) a deformed 
“crook” appearance on the stem (a: Stavros Apostolou, iNaturalist.org CC BY-NC 4.0; b: Eric 
Coombs, Oregon Department of Agriculture, Bugwood.org  CC BY-3.0 US; c: Joseph Milan, BLM)
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DESCRIPTION
All stages are tiny and best 
viewed with a microscope. 
Eggs are spherical and white. 
First-stage nymphs are pale 
yellow and 0.10 mm long 
while second-stage nymphs 
are humpbacked, orange, have 
four legs, and reach 0.17 mm. 
Adults are worm-like and 
yellow-orange. While adults of 
many other mite species have 
eight legs, Aceria chondrillae 
adults have only two pairs of 
legs that are located near their 
heads (Fig. 1). Males are up to 
0.18 mm long while females 
are 0.26 mm. 
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LIFE CYCLE
Overwintering adults attack shoot buds when rush 
skeletonweed bolts in spring. Feeding leads to the formation 
of contorted galls (Fig. 2a,b), each of which may contain 
several hundred mites. Females lay 60–100 eggs within the 
gall they occupy. There are two nymphal stages prior to 
the adult stage. One generation can be completed in 10–12 
days, depending on temperature, and there are multiple 
generations per year. Mites spread with wind-dispersed 
seeds throughout the growing season via silk strands that act 
as parachutes. Mite populations increase until skeletonweed 
dies back in the winter.RANKING SCIENTIFIC NAME COMMON NAME

Kingdom Animalia Animals
Phylum Arthropoda Arthropods
Class Arachnida Arachnids
Subclass Acari Mites and ticks
Superorder Acariformes
Order Trombidiformes
Family Eriophyidae Gall mites
Genus Aceria
Species Aceria chondrillae  (Canestrini) Rush skeletonweed gall mite

Figure 1. Aceria chondrillae magnified adult 
(Charles Turner, USDA ARS, Bugwood.org  CC 
BY-3.0 US)

c
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DAMAGE
Mite feeding induces the formation of characteristic galls (Fig. 
2a,b) and can also create a deformed “crook” appearance on 
the stem (Fig. 2c). The galls stunt shoot growth, reduce rosette 
and seed production, reduce root carbohydrate reserves, and 
often result in seedling death. Though this typically does not 
kill older plants, mite galling can help reduce the rate of rush 
skeletonweed spread.

FIELD IDENTIFICATION
Rush skeletonweed plants attacked by the gall mite can be 
identified by their often stunted growth, the presence of 
clumps of contorted galls at stem and shoot tips (Fig. 2a,b), 
as well as the crooking that can occur in the stem (Fig. 2c). 
Though three other biocontrol agents are approved and 
established on rush skeletonweed in North America, none of 
their feeding damage causes the formation of contorted galls.

PREFERRED HABITAT
The rush skeletonweed mite is well adapted to a variety 
of environmental conditions. It rapidly colonizes plants 
growing in undisturbed, well-drained soils on south- or 
west-facing slopes. Mite populations do not persist in sites 
subjected to repetitive soil disturbance, such as cropland. 
High overwintering mortality occurs in areas with harsh 
winters and without winter rosettes (typically north and 
east-facing slopes) of rush skeletonweed.

HISTORY AND CURRENT STATUS
Aceria chondrillae is native to Europe, Asia, and the 
Mediterranean. A population sourced from Italy was released 
in North America beginning in 1977. Following establishment, 
the mite spread naturally to British Columbia, Canada, where 
it was first recorded in 1993. The mite was later intentionally 
redistributed around British Columbia from 1993–1996. 

Aceria chondrillae is presently established  in six states in the 
western USA (Fig. 3) where its abundance and impact vary by 
location. It is widespread in Idaho, Oregon, and Washington 
where it reduces flowering and seed production by 50–90%, 
depending on environmental conditions and plant size and 
genotype. The mite can reportedly develop on the three 
main genotypes of rush skeletonweed found in western 
North America, though it is believed to be more effective on 
genotypes 1 and 3. Efficacy is limited in California due to 
predation and at some Idaho sites due to high overwintering 
mortality. In Canada, the mite is present wherever the weed 
is established; however, weed populations are persisting, and 
mite abundance and impact are overall limited.

NONTARGET EFFECTS
None reported in North America

Figure 3. Aceria chondrillae reported distribution in North America (Winston et al. 2021)

Bradyrrhoa gilveolella
Rush skeletonweed root moth

Bradyrrhoa gilveolella is a biological control agent approved 
in North America for release against rush skeletonweed. 

CLASSIFICATION

RANKING SCIENTIFIC NAME COMMON NAME

Kingdom Animalia Animals

Phylum Arthropoda Arthropods

Class Insecta Insects

Order Lepidoptera Moths and butterflies

Family Pyralidae Snout moths

Genus Bradyrrhoa

Species Bradyrrhoa gilveolella  (Treitschke) Rush skeletonweed root moth

DESCRIPTION
Eggs are tiny, flattened, and initially white but turn a darker 
red with age. Newly hatched larvae are tannish-orange with 
brown heads (Fig. 4a). Late-instar larvae are robust, 20–25 
mm long, off-white, and have brown head capsules (Fig. 4b). 
Pupae are tan and up to 25 mm long (Fig. 4c). Adults are up 
to 13 mm long, cream-colored, and have three light brown 
horizontal bands on their front wings (Fig. 4d). They have 
wingspans up to 28 mm. 

LIFE CYCLE
Although two generations per year have been reported in 
southern Europe, it appears most Bradyrrhoa gilveolella 
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Figure 4. Bradyrrhoa gilveolella (a) early-instar larva; (b) late-instar larva; (c) pupa; (d) adult (a: 
Eric Coombs, Oregon Department of Agriculture, Bugwood.org  CC BY-3.0 US; b,c: Laura Parsons 
& Mark Schwarzländer, University of Idaho; d: Joseph Milan, BLM)
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in North America have one generation per year. In North 
America, adults emerge throughout summer as rush 
skeletonweed is bolting and flowering (Fig. 5). Females lay 
eggs (up to 250 each) on rush skeletonweed stems or soil 
near plants. Once in contact with the plant, larvae feed into 
the stem base, and move downward to attach themselves 
to the root. Several larvae may feed on the same root 
simultaneously. Larvae develop through five instars, feeding 
on the root cortex and spinning feeding tubes made of silk, 
sand, and frass as they travel (Fig. 6a,b). Larvae overwinter in 
feeding tubes, and pupation occurs in the tubes throughout 
spring and summer. Tubes (also referred to as exit chimneys) 
are 7 cm long on average, extend to the soil surface, and are 
used by the moths to reach the soil surface.

DAMAGE
Adults do not feed on any plant material. Heavy larval 
feeding results in diminished root reserves and decreased 
plant vigor of attacked rush skeletonweed plants. The attack 

Figure 5. Schematic life cycles of Bradyrrhoa gilveolella and rush skeletonweed in North America. Bars indicate the approximate length of activity for each life stage; dates will vary depending on local 
conditions. Black bars represent the inactive and/or overwintering periods. There is typically one generation per year.
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Figure 6. Bradyrrhoa gilveolella feeding tubes/exit chimneys (a) close up among roots; (b) 
extending up from roots (see arrow) (a: Laura Parsons & Mark Schwarzländer, University of Idaho; 
b: Joseph Milan, BLM)
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on roots reduces plant density and can lead to decreased 
plant populations over time.

FIELD IDENTIFICATION
Bradyrrhoa gilveolella damage is often not readily apparent 
to the untrained eye. The most reliable means for confirming 
this moth’s presence is to find it in one or more stages of its life 
cycle. The cream-colored adults can be observed ovipositing 
and resting on rush skeletonweed foliage (Fig. 4d) throughout 
summer as plants are bolting and flowering. Because larvae 
feed internally within stem bases and then beneath the soil 
surface, plants and roots must be dissected for evidence of 
larval feeding tunnels or feeding tubes (Fig. 6a,b). However, 
root dissections are destructive, and larvae are often difficult 
to find because digging often damages their fragile feeding 
tubes. The best method to determine establishment in the 
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field is to walk through a rush skeletonweed infestation 
and observe adult B. gilveolella flying and landing on rush 
skeletonweed foliage.

PREFERRED HABITAT
The rush skeletonweed root moth does best on plants 
growing in sandy, granitic, or loose-textured soils on south-
facing slopes. 

HISTORY AND CURRENT STATUS
Bradyrrhoa gilveolella is native to Europe and the 
Mediterranean. A population sourced from Greece was 
released in Idaho, USA in 2002 and subsequently in other 
western states. Following establishment, moths were 
redistributed to British Columbia, Canada several times, 
beginning in 2007. 

The rush skeletonweed root moth has thus far established 
only in Idaho and Oregon in the USA (Fig. 7) and is becoming 
locally abundant at the original release sites in both states. 
Although impact and dispersal have largely been limited 
to date, moths have caused dramatic rush skeletonweed 
reductions at one site. All Canada releases have thus far 
failed to establish. 

NONTARGET EFFECTS
None reported

Cystiphora schmidti 
Rush skeletonweed gall midge

Cystiphora schmidti is a biological control agent approved in 
North America for release against rush skeletonweed. 

RANKING SCIENTIFIC NAME COMMON NAME
Kingdom Animalia Animals

Phylum Arthropoda Arthropods

Class Insecta Insects

Order Diptera Flies

Family Cecidomyiidae Gall midges

Genus Cystiphora

Species Cystiphora schmidti  (Rübsaamen) Rush skeletonweed gall midge

DESCRIPTION
Eggs are tiny and oval. Larvae are somewhat flattened, 1–2½ 
mm long, and vary from yellow to pinkish-orange (Fig. 8a,b). 
Adults are very small, usually 1–1½ mm long. They are light 
brown with long, delicate legs (Fig. 8c). Female abdomens 
end in a bulbous enlargement. 

Figure 7. Bradyrrhoa gilveolella reported distribution in North America (Winston et al. 2021)

a b

c

Figure 8. Cystiphora schmidti: (a) yellow larva; (b) orange larva; (c) adult  (a: Gary Piper, 
Washington State University; b: Eric Coombs, Oregon Department of Agriculture; c: Charles Turner, 
USDA ARS; a–c Bugwood.org  CC BY-3.0 US)

CLASSIFICATION

LIFE CYCLE
Adults emerge in spring (Fig. 9), and females deposit 60–
180 eggs in leaves of rush skeletonweed rosettes. Larvae feed 
on stems and stem leaves, inducing the formation of galls. 
Leaf galls are circular, 3 mm in diameter, and slightly raised, 
whereas stem galls are elongated and usually more elevated 
(Fig. 10a,b). Pupation occurs within galls with each larva 
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spinning a silky cocoon around itself prior to pupation. 
Adults emerge from cocoons and galls using pupal head 
spines. New eggs are laid in stems and stem leaves. There 
are four or five generations per year. Complete development 
from egg to adult can take just under four weeks. Larvae or 
pupae overwinter on winter rosettes or surrounding soil.

DAMAGE
Attacked plant tissue is injured or destroyed, leading to fewer 
branches and flower heads and fewer viable seeds. This does 
not kill existing plants, but can help reduce the rate of rush 
skeletonweed spread.

FIELD IDENTIFICATION
The eggs, larvae, and adults are all very tiny and difficult 
to spot in the field with the naked eye. Consequently, the 
most reliable means for confirming the midge’s presence is 
to observe the characteristic circular galls caused by larval 
feeding (Fig. 10a,b). Of the other approved biological control 
agents established on rush skeletonweed in North America, 
attack by the mite Aceria chondrillae can be differentiated by 
the resulting crooks (Fig. 2c) and/or formation of contorted 
galls (Fig. 2a,b) rather than the raised circular galls of 
Cystiphora schmidti, and infection by the fungus Puccinia 
chondrillina results in tiny, rusty brown spores across the 
foliage (Fig. 12a–c).

Figure 10. Cystiphora schmidti galls on (a) a rush skeletonweed leaf; (b) stem (a: Gary Piper, 
Washington State University, Bugwood.org  CC BY-3.0 US; b: Lena Struwe, iNaturalist.org CC BY-
NC 4.0)
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Figure 9. Schematic life cycles of Cystiphora schmidti and rush skeletonweed in North America. Bars indicate the approximate length of activity for each life stage; dates will vary depending on local 
conditions. Black bars represent the inactive and/or overwintering periods. There is typically four or five generations per year.
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PREFERRED HABITAT
The rush skeletonweed gall midge does best in warm, dry 
areas and on plants growing in open locations.

HISTORY AND CURRENT STATUS
Cystiphora schmidti is native to Europe, Asia, and the 
Mediterranean. Individuals collected in Greece were 
originally released in Australia; after establishment, they 
were redistributed from Australia to California, USA in 
1975  and to other western states in subsequent years. The 
gall midge is presently established in six western states (Fig. 
11), and all genotypes of rush skeletonweed present in North 
America are believed to be susceptible to attack from this 
biocontrol agent. In the USA, infested plants are stunted 
and have decreased seed production. Midge populations are 
generally small, however, as a result of high rates of parasitism 
and predation. Consequently, the overall abundance and 
impacts of the midge are limited. This species is currently 
not approved for release in Canada and is not known to be 
present in Canada. 

NONTARGET EFFECTS
None reported

Figure 11. Cystiphora schmidti reported distribution in North America (Winston et al. 2021)
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Puccinia chondrillina 
Rush skeletonweed rust fungus

Puccinia chondrillina is a biological control agent approved 
in North America for release against rush skeletonweed. 

CLASSIFICATION

RANKING SCIENTIFIC NAME COMMON NAME
Kingdom Fungi Fungus

Phylum Basidiomycota Club fungi

Class Pucciniomycetes

Order Pucciniales Rust fungi

Family Pucciniaceae

Genus Puccinia

Species Puccinia chondrillina  (Bubák & Syd.) Rush skeletonweed rust fungus
Figure 12. Puccinia chondrillina spores and pustules on infected (a) leaves; (b): rosette; (c) stems 
(a: Jennifer Andreas, Washington State University Extension; b: Joseph Milan, BLM; c: Eric Coombs, 
Oregon Department of Agriculture, Bugwood.org, CC BY-3.0 US)

a c
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DESCRIPTION AND LIFE CYCLE
This fungus has a complicated life cycle that includes five 
different spore stages throughout the year. Teliospores can 
withstand freezing temperatures and are the overwintering 
stage. In spring, these germinate to produce basidiospores 
that infect rusk skeletonweed rosette leaves. The rust 
then develops through two subsequent spring spore 
stages (pycniospores and aeciospores). Symptoms include 
yellowish chlorotic lesions with raised centers which turn 
into orangish-brown or rusty-brown pustules (Fig. 12a–c) 
that produce large amounts of urediniospores. The spores 
are microscopic. The urediniospores spread rapidly from 
plant to plant as they are easily dispersed by both wind and 
rain. Multiple “generations” of uredinia infection can occur 
during the spring and summer. During fall, lesions form at 
the bases of flowering rush skeletonweed shoots. These form 
teliospores that overwinter in dormancy.

DAMAGE
Infection can reduce the plant’s ability to photosynthesize 
and deplete root nutrient storage, leading to plant weakening 
and even death. Small rosettes and seedlings are often 
destroyed by heavy rust infestations. If larger plants are 
infected sufficiently early in the season, flowering stems are 
stunted and deformed and produce few viable seeds.

FIELD IDENTIFICATION
Urediniospore pustules of Puccinia chondrillina are rust-
colored to dark brown (Fig. 12) and can be found on leaves 
and stems of infected rush skeletonweed plants throughout 

the growing season. No other similar rust fungi are known 
to infect rush skeletonweed in North America. 

The pustules of P. chondrillae can be differentiated from 
the attack of the other approved biological control agents 
established on rush skeletonweed in North America in that 
attack by the mite Aceria chondrillae causes the formation 
of contorted galls (Fig. 2a,b), and attack by the gall midge 
Cystiphora schmidti results in distinctive raised circular galls 
(Fig. 10a,b). 

PREFERRED HABITAT
The rush skeletonweed rust fungus does best in mesic 
climates with regular dew periods. The rust is hindered by 
overly harsh winters that kill infected hosts, or overly dry 
spells that lack a consistent dew period.

HISTORY AND CURRENT STATUS
Puccinia chondrillina is native to Europe, Asia, and the 
Mediterranean. Two different strains sourced from Italy were 
released in California, Idaho, Oregon, and Washington USA 
beginning in 1976. A different strain of this rust fungus was 
accidentally introduced along with its rush skeletonweed 
host to Maryland, USA in an unknown year. One of the 
intentionally introduced strains spread naturally from the 
USA to British Columbia, Canada by 1992.

In the USA, P. chondrillina is established in eight states (Fig. 
13), although its effectiveness varies by rust strain, weed 
genotype, and site conditions. Of the three most prevalent 
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rush skeletonweed genotypes in North America, genotype 
2 is resistant to both rust strains, genotype 1 is resistant to 
one strain but not the other, and genotype 3 is susceptible 
to both strains. The rust is considered the most effective 
biological control agent in Washington and California 
where it decreases plant size and reproductive output; it is 
less effective in Idaho, Montana, and Oregon. The rust fares 
poorly on hot and dry sites, and one strain is parasitized. 

In Canada, the rust is widespread in British Columbia and 
has been observed stunting and reducing the density of 
young rush skeletonweed plants. It is most effective in high 
moisture areas and in regions where infected overwintering 
rosettes are not killed by harsh temperatures. Despite being 
abundant in British Columbia, its overall impact is considered 
limited as rush skeletonweed populations are still persisting.

NONTARGET EFFECTS
None reported

Figure 13. Puccinia chondrillina reported distribution in North America (Winston et al. 2021)
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