Biological control of Yellow Starthistle,

Russian thistle and French broom
San Benito Rancher Seminar, 12/8/21
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How to Control an Invader ?

Integrated Weed Management

* Herbicides

» Controlled burns

* Mowing

« Grazing management
* Planting competitors
 Hand-pulling

 Biological control



St. Johnswort / Klamathweed
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Dalmatian toadflax, Linaria dalmatica
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stem weevils
Mecinus janthiniformis




Classical Biological Control - theory

 Alien plant is invasive in USA, but not in land of origin.

* Insects or diseases (natural enemies) control the plant in its
native land.

* There are no natural enemies to control the plant in USA.

 Find foreign natural enemies to release in USA.
(test for safety, get state & federal approval)

* The biological control agents will multiply and spread,
providing perpetual control of the weed.
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Successful Biological Control

Dalmatian toadflax — CA, Br. Columbia

Knapweeds (diffuse, spotted & squarrose) — CO, MT
Leafy spurge — MT, WY, ND

Mediterranean sage — CA

Puncturevine — CA

Purple loosestrife — NY to OR

Rush skeletonweed — CA to WA

Saltcedar — CO, UT, AZ

St. Johnswort — CA, OR (since 1940s)

Tansy ragwort — OR

Cal-I1PC. 2021. Best Management Practices for Non-Chemical Weed Control.
www.cal-ipc.org/resources/library/publications/non-chem



Spread of Yellow Starthistle
in Pacific Northwest
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INVADERS Database System, http://invader.dbs.umt.edu
Peter Rice, University of Montana, Missoula
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Distribution of Yellow Starthistle in Europe

Exploration in Italy, Greece, Turkey,
France, Bulgaria, Russia

Imported insects from
Greece



Status of Biological Control Agents of Yellow Starthistle

Biological Common name First Status
control agent release
Urophora 1969 | Never established in USA.
Jaculata
Urophora YST' gall fly 1984 | Widely established, present at most YST
sirunaseva infestations in CA & OR; a few sites in WA, ID.
Bangasternus | YST bud weevil 1985 | Widespread in CA, OR, WA & ID,
orientalis but low numbers.
Chaetorellia YST peacock fly 1988 | Prefers bachelor button; established at a few
australis sites in CA; widespread in OR, WA, ID.

Larinus curtus | YST flower weeuvil Established at a few sites in CA, WA, ID;
widespread in OR.

Unapproved accidental introduction:

1 YST = yellow starthistle

e X K'ﬁf" '
Urophora sirunaseva Bangasternus Eustenopus villosus Larinus curtus Chaetorellia
orientalis succinea



Figure 1: Releases of the Hairy Weevil in California in 1990-1999
Blological Control Program, CDFA
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Hairy Weevil False Peacock Fly

Recovered at 80% of locations Recovered at 99% of locations
Mean attack rate: 259% Inverse Distance Weighted Mean attack rate: 53% Inverse Distance Weighted
Percent Attack Values . - o Percent Attack Values
Range: O - 93% From Survey 2001-02 Range' O 96 /0 From Survey 2001-02
| |

C. succinea

I 0.031584222 - 21.85773704
I 21.85773705 - 30.88924856
[ ] 30.88924857 - 38.79182113
[ 138.79182114 - 48.19964562
[ ]48.19964563 - 57.98378309
[ ] 57.9837831 - 66.26266865
[ 66.26266866 - 74.91786718
B 74.91786719 - 95.99139404

E. villosus

I 0.001671373 - 8.577580505
I 8.577580506 - 16.12438054
[ ] 16.12438055 - 22.64207148
[ ]22.64207149 - 28.81672606
[ ]28.81672607 - 36.70656246
[ ]36.70656247 - 46.31158069
[ 46.3115807 - 56.94570801
I 56.94570802 - 87.47594452

R. Yacoub & M. Pitcairn (CDFA)
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Yellow Starthistle, Myrtle Creek, OR, 6/91

| 5 grazed by cattle



Yellow Starthistle, Myrtle Creek, OR, 7/95
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Hairy weevil
(no grazing)




Rust Fungus
Puccinia jaceae var. solstitialis

e Released by CDFA (2003-06)
e Monitored 80 release sites

e Low establishment & impact Dale Woods, CDFA
Alison Fisher, USDA-ARS

& cooperators




Rosette Weevil (Ceratapion basicorne)

Larval tuni
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Adult female

New agent 2019

Life Cycle

» Oviposits in rosette
leaf

 Larvae tunnel into
upper root

* Pupates inside plant

* Adults emerge as
plant bolts

* Adults in diapause
until following spring



Evaluation of the rosette weeuvil,

Ceratapion basicorne,

a new biological control agent
of yellow starthistle

can Rothrock’s
sawwort basketflower




A new BC agent is available:

* YST rosette weevil (Ceratapion basicorne)
- Approved in 2019
- 1 generation per year; 9 months in diapause

« Currently rearing on potted plants
- slow and labor intensive

*How to increase production for release?

- break diapause using cold or hormones
- artificial diet

T




Releases of Rosette Weevil
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April 2020, Solano Co., CDFA 2021, El Dorado

Started colonies in:
Colorado: Palisades Insectary
ldaho: Nez Perce Biological Control Center
California: (CDFA needs staff)




More Information

» Best Management Practices for Non-Chemical
Weed Control. Cal-IPC

https://www.cal-ipc.org/resources/library/publications/non-chem/

* Biology and Biological Control of Yellow Starthistle.

FHTET-2016-08.

https://www.fs.fed.us/foresthealth/technology/pdfs/FHTET-2016-
08 Biocontrol Yellow Starthistle.pdf

* Yellow Starthistle Management Guide.

Cal-IPC Publication 2006-03.
http://www.cal-ipc.org/ip/management/yst.php

Lincoln Smith, USDA-ARS, Albany, CA Link.Smith@usda.gov



Field Characters to ID insects on YST
Hairy Weeuvil - False Peacock FIy

Flower Weevil
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4 'Russian thistle (Salsola tragus)

r

IS Depfof Agric
N RESEARCH STUDY SITE
Do Notf Disturb

-

Coleophora release site, Coalinga, CA (July 1973)




Status of Biological Control Agents of Russian Thistle

Stem Miner Casebearer
Coleophora parthenica Coleophora klimeschiella




Russian Thistle Blister Mite
Aceria salsolae (Acari: Eriophyidae)

on human eyelash :
scanning electron

micrograph
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Impact of Mite on Salsola tragus
(Oct. 2007, Italy)

Inoculated

Petition submitted
Dec. 2004

TAG “approved”
| 8/5/08

B | APHIS denied
. | permitin 2009

S. tragus S. tragus Appealing for
(292 mites / 10 cm) (5 mites / 10 cm) release permit

M.Cristofaro, BBCA, DSC6049.jpg



Seed-eating moth
Gymnancyla canella

on Russian thistle
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Testing in quarantine lab



French broom
(Genista monspessulana)

psyllid
| Arytinnis
hakani

o
AL

seed feedlng WeeV1l
(Lepidapion nr argentatum)

Evaluated for release in Australia. Larvae feed nside

| | | ) ' d seed pods or stem
Kills Fr. broom 1n Australia. galls.
Can develop on some lupines. A4 *%*\ . Adults eat leaves.

Ongoing host specificity testing.

A \. Only found attacking
French broom

image from:
http://www.gonhs.org/Lepidapionargentatum.htm
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in Australia

i)

(Arytinnis hakan

4 Sept. 2009, A. Sheppard, CSIRO



More Information

» Best Management Practices for Non-Chemical
Weed Control. Cal-IPC

https://www.cal-ipc.org/resources/library/publications/non-chem/

* Biology and Biological Control of Yellow Starthistle.

FHTET-2016-08.

https://www.fs.fed.us/foresthealth/technology/pdfs/FHTET-2016-
08 Biocontrol Yellow Starthistle.pdf

* Yellow Starthistle Management Guide.

Cal-IPC Publication 2006-03.
http://www.cal-ipc.org/ip/management/yst.php

Lincoln Smith, USDA-ARS, Albany, CA Link.Smith@usda.gov



