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* Target selection

* Foreign exploration

» Selection of candidate agents (BCAs)
* Host specificity testing

Efficacy evaluation

* Regulatory approval

* Multiplication

» Release, establishment,distribution

* Impact assessment

Classical biocontrol

< Literature search, TW taxonomy I

Field surveys, CBCA selection, biology & taxonomy

‘ Host specificity, impact & risk assessment tests, CBCA genetics
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Overall perspective of
a classical biocontrol
program of weeds
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Schematic view of the costs and benefits
associated with a successful biological control
program (Briese 2000)
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Schematic view of the costs and benefits
associated with a successful biological control
program (Briese 2000)
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Schematic view of the costs and benefits
associated with a successful biological control
program (Briese 2000)




Sahara mustard -
Brassica tournefortii

e Brassicaceae
e \WVinter annual mustard

* Originating and widely distributed in
Eurasia/North Africa/Middle East

* First collected in California (Coachella
valley) in 1927 (with date palms?)

» Favors sandy soil, desert ecosystems

« Completing its life cycle during winter
months

 Displacing wildflowers
 No classical Biocontrol management
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Sahara Mustard Distribution

Based on herbarium records

D¢ specimen in Br. Museum of NH

¢ specimen in Fr. Museum of NH O specimens for DNA analysis
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Sahara mustard in Qatar
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Sahara mustard
INn France
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Specific Goals of the Project

GENETICS,
EXPLORATION PHYLOGEOGRAPHY

HERBARIUM Sahara BIOCONTROL

mustar
Projec
2016-18
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The purpose of
visiting herbaria is to
get locations and
dates for preparing

exploration
E. BOURGEAU, PL. D’ESPAGNE ( 1851.
1049. BRASSICA TOURNEFORTII, Gouan.} :
Eruca erecta, Lagasc. nov. gen. e:Cs(}));s') ,. T h e Pa rI S M u Se u m

Dans les champs & Cartagena. Of N atu ral H iStO ry

29 Mars.
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Observing all
phenological stages
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CALIFORNIA

United States of America

RIVERSIDE COUNTY

62006 Brassica * Tournefortii Gouan.

naturalized, from north Africa

La Quinta alt. ca. 15=i
sandy desert March £ 1962

Collected by Lewis S. Rose

Duplicate from

STATE HERBARIUM OF SOUTH AUSTRALIA
ADELAIDE

Brassica tournefortii Gouan.

South Australia, Lower Murray Mallee.

Ca, 8km west of Murray Bri
Rinoking. y dge, ca, road to

Leg. g, Czornij Collector’s No. 542
Date 22,VII!, 1973

Communication of new determinations will be greatly appreliuned

by the Adelaide arium

Data from the native
range but...also from
the introduced range
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Why collecting?

1. Obtain voucher specimens for
future morphological studies

2. Conduct genetic analyses of native
and invasive populations

3. Find potential biocontrol agents
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Where collecting?

#* All native range (permits)

#* Natural & agricultural
ecosystems

#* Roadsides
#* National parks

* All year round

#* Cooperation in hosted
countries

#* All kinds of BCAs

(insects, mites, Collecting in Uzbekistan (Tamarix project)
pathogens)




Where have we been in 20167
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France 45—~

Haly — Turkey
Israelldy |
Moroceo - | ““/yJordan. " Iran

“Qatar

Foreign exploration in Europe & the middle East
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= USDA-ARS France quarantine greenhouse
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Phylogeography of Sahara mustard

* The goal is to determine which old world
population(s) of Sahara mustard invaded
North America

* In the U.S,, the phylogeography study is
conducted by Daniel Winkler (University of
California, Irvine) (ddRAD-seq)

ddRAD libraries for the weed in the old world

need to be built as those in the U.S.

« =->15 populations sampled across the
Mediterranean Basin

« Sampling can be seeds : germination then
extraction of the first pair of leaves




Sahara Mustard Distribution

Based on herbarium records

D¢ specimen in Br. Museum of NH

¢ specimen in Fr. Museum of NH O specimens for DNA analysis
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Phylogeography of Sahara mustard

Ut

— N TX

* Collected tissue samples
from 2,061 plants from
70 unigque locations in
United States

USDAP= 49" e [0

e e e

* Collected seeds from 1,074
plants from 63 localities
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Biocontrol agents?

s> [nsects ?

Courtesy M. Cristofaro

—  \Mites ?

18KV X650  20pm




* ITALY (April)

In the southeast of ltaly, we
found a flea beetle (Psylloides
sp.?), and a root-galling insect
(Ceutorhynchus sp.?)



 TURKEY (March)

Near Antalya, we found a stem mining larva (Lepidoptera or
Chrysomelidae) and a seed feeder (potentially the adult from
the chrysomelid larva).




 ISRAEL (March)

Near Cesarea, we found phytophagous beetles, such as a a
Curculionidae Ceutorhynchini, a Chrysomelidae, and a
possible stem-galling midge (Cecidomyidae)
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e JORDAN (April)

We found typical 4
symptoms of an

Eryiophiid mite ) /
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Where will be going in 20177
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Next steps?

Centrifugal
Phylogenetic
Method

Non-related

Distant relatives

Close relatives

Target .
weed

Includes spp.

Natives

Econ. important
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* When Insects go high, Weeds go low
& ,

The present
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The present

The future
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