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Overview

• Why biological control?

• Agent selection process
– Hoary cress/White top (Lepidium draba)

– Yellow toadflax (Linaria vulgaris)

– Russian knapweed (Rhaponticum repens)

– Canada thistle (Cirsium arvense)

– Yellow toadflax (Linaria vulgaris)

– Rush skeletonweed (Chondrilla juncea)

– Houndstongue (Cynoglossum officinale)

• Standard Impact Monitoring 
Protocol (SIMP)

• BLM/ISDA’s webpage



Classical Biocontrol
– Focuses on simple plant-herbivore 

interactions
• Advantages:

– Target specificity

– Continuous action

– Long – term cost effective

– Gradual in effect

– Generally environmentally benign

– Self dispersing, even into difficult terrain

• Disadvantages:
– Protracted time until impact is likely or visible

– Uncertainty over ultimate scale of impact

– Uncertain “non-target” effects in the 
ecosystem

– Irreversible

– Not all exotic weeds are appropriate targets

– Will not work on every weed in every setting



Ideal Biocontrol Results



Agent Selection Process

• Foreign exploration for natural 
enemies

– Establish target

– Thorough literature survey

– Climate matching (CLIMEX)
• Rainfall, degree days, temp., 

moisture, drought

– Field collections

– Laboratory processing

– Rearing

– Petitions & paperwork

http://www.invasive.org/images/768x512/1350079.jpg


4



Potential biocontrol agents for hoary cress

Ceutorhynchus assimilis

Ceutorhynchus cardariae

Ceutorhynchus turbatus
Ceutorhynchus merkli

Psylliodes wrasei

Aceria drabae

Melanobaris sp. pr.
semistriata



Ceutorhynchus cardariae petiole weevil

Host-range testing 2003-2017

No-choice tests with 117 test plant species 
and varieties
(62 native to North America; 4 US FWS listed 
threatened/endangered species)
- gall formation on 18 test species
- adult emergence from 14 species
(9 of which native NA; none from T/E
species) 

In series of multiple-choice tests only the 
native NA Lepidium latipes consistently 
attacked



Open-field test with
L. latipes in 2011-17

Exposed L. latipes and the target, L. 
draba, in increasing distances from a 
central release point (0, 0.6, 2.4, 6.0, 
13.2m)

Weevils were marked with fluorescent 
powder to follow their movement



Additional agent: stem, flower gall mite 
Aceria drabae

• Work on host range testing completed
• Petition for field release submitted by Dr. Jeff Littlefield 

(MSU) in March 2012
• Positive reviews from TAG recommended for release
• Gall mite is very host-specific
• Has good impact potential
• Just received word this has been approved two months ago



Yellow Toadflax

• Mecinus janthinus on 
Linaria vulgaris

• Many biological control 
agents released with 
minimal success

• Hybrid toadflax issues

• Now have insecataries 
in Idaho and Montana

– YT is receding rapidly



Yellow Toadflax

• Rhinusa pilosa

• Recently approved

– 1 of 4 approved 
releases in 2018

• Galls are formed on 
the stems of yellow 
toadflax

• Dramatically reduce 
plant vigor

• FS Research/MSU 
quarantine



Russian Knapweed

• Gall midge Jaapiella ivannikovi for 
control of Russian knapweed
– Operational
– Lab-reared
– Field collections

• Established in Alberta, Wyoming, 
Oregon, Washington, and now 
Idaho

• Recent release of the gall wasp, 
Aulacidea acroptilonica
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Impact of Jaapiella ivannikovi on Russian knapweed

Predicted

- 92 %

Control    Attacked

- 12 %
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Canada Thistle
• Subject of a 2014 University of Idaho MS

– Two established agents

• Hadroplontus litura, Urophora cardui

– Concluded that Canada thistle is not 
negatively affected by the biocontrol agents

– Intra-specific competition and interspecific 
competition by perennial grasses had 
significant but weak effects

• Colorado Dept. of Ag. is studying Puccinia
punctiformis as a biocontrol agent

– Adventive released with Canada thistle in the 
1800’s

– Not much is known

– Will be deployed in 2018



• The Rush Skeletonweed Consortium
• New FHTET publication available

• Bradyrrhoa gilveolella
• Permit for release in 2002 (Dr. George 

Markin, USFS)
• Rearing moth at University of Idaho 

and Nez Perce Biocontrol Center since 
2006

• Field releases using cages, caged 
plants and open releases of larvae and 
adults

• Established in Idaho and Oregon since 
2010, 2011 respectively

• Redistribution ongoing

Rush Skeletonweed



Rush Skeletonweed

• Biological control research 2004-
2016

• Emphasis on plant resistance, 
impact and establishment of 
Bradyrrhoa gilveolella

• Not overly optimistic about 
Bradyrrhoa gilveolella
• 14 larvae on a single plant

• Have Bradyrrhoa gilveolella
established at four locations

• Difficult to collect in the field
• Sex ratios
• Biology of the moth



Oporopsamma wertheimsteini: 
root crown moth

• Dr. Jeff Littlefield (MSU) and Dr. 
Justin Runyan (USFS)

• Very damaging root crown mining 
caterpillar  

• Currently studied at Montana State 
University for biology, host-
specificity

• Work will continue in 2017



Sphenoptera faveola: stem mining 
buprestid beetle

• Very rare insect

• Acquired in 2016

• Buprestid requires larger plants
for development

• Populations identified in Kazakhstan 
and Russia

• University of Idaho, BLM, Collaborators 
in Italy and Russia will study biology 
and propagation techniques 

• Host-specificity testing next





Houndstongue
– Foreign exploration since 1988

– Hariet Hinz & CABI Switzerland Team, Ikju Park, 
Laken Cooper, Jacob Natseway, Jennifer Andreas, 
Bradley Harmon and Marijka Haverhals

– Funding: (2012): Wyoming Biological Control Steering 
Committee, USDA APHIS CPHST, USDI BLM Oregon 
and Idaho

– Currently emphasis on Ceutorhynchus cardariae



Mogulones crucifer Pallas
(formerly Mogulones cruciger Herbst)
• Adults feed on foliage, larvae mine roots

• Prefers larger, bolting plants for 
oviposition

• 1997: First releases in
Canada

• Same year U.S. FWS
Memorandum with
concerns for T&E listed
Cryptantha crassipes

• 2002: USDA APHIS PPQ
denies petition for
introduction in U.S. 

Cynoglossum grande
Dougl. ex Lehm.

Hackelia venusta
(Piper) St. John

2007

2008

2009



USDA APHIS PPQ issues Pest Alert for Mogulones crucifer in 2010



Houndstongue

• Mogulones borraginis

– Seed feeder

– Very host specific

• Will be petitioned for 
release in 2018

• Houndstongue is seed 
limited

• Hard to test

– New testing methods



Idaho’s Strategic Plan
• Mission statement:

“To facilitate the meaningful 
incorporation of biological control 
into long term integrated weed 
management throughout the state 
of Idaho.”

– Goal 1 – Coordination

– Goal 2 – Technology Development

– Goal 3 – Education and Outreach

– Goal 4 – Capacity Building

– Goal 5 – Evaluation and 
Assessment



Currently monitored ‘biocontrol systems’
1. Canada thistle and Hadroplantus litura

/Urophora cardui
2. Dalmatian toadflax and Mecinus janthiniformis
3. Diffuse knapweed and Larinus spp.
4. Field Bindweed and Aceria malherbae
5. Leafy spurge and Aphthona spp./Oberea

erythrocephala
6. Russian knapweed and Jaapiella ivannikovi
7. Spotted knapweed and Cyphocleonus achates/

Larinus spp.
8. Yellow toadflax and Mecinus janthinus

Pre-release monitoring systems:
1. Dyer’s Woad
2. Houndstongue
3. Hoary Cress/White top
4. Yellow starthistle

Standardized Impact Monitoring Protocol (SIMP)



•Alliaria petiolata, Garlic Mustard

•Hieracium spp., Hawkweeds

• Isatis tinctoria, Dyer’s woad

•Phragmites australis, Common Reed

• Potentilla recta, Sulphur Cinquefoil

• Rhamnus cathartica, Buckthorn

• Senecio jacobaea, Tansy Ragwort

• Tanacetum vulgare, Common Tansy

• Vincetoxicum spp., Swallow-worts

•Convolvulus arvensis, Field Bindweed

•Butomus umbellatus, Flowering Rush

•Fallopia japonica, Japanese Knotweed



Web Page
• There’s an app

– Survey 123/SIMP
• There’s a website

– iBiocontrol
• BLM/ISDA’s website:

– Biocontrol do’s and don’ts
– Idaho’s Strategic Plan for Biological 

Control of Noxious and Invasive 
Weeds

– All 2-pagers, monitoring forms
– Agent-specific information regarding 

collecting, impacts, and optimal 
release habitats

– Google “BLM Biological control”
• http://invasivespecies.idaho.gov/biologi

cal-control

http://invasivespecies.idaho.gov/biological-control


Questions?


