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Fortuitous Biological Control of citrus
longhomed bestle in Raly

vt Madwo Muspero. G

xde Bon, Yomg Cen Masah
| Tammofau My and Mathave
Citrus loaghomed beetie (Anaplaphora
efinesis, CLB) was accidensally miroduced froen
Asin uo |1 conntnes of Europe and Turkey
putting at sk a wade range of broadleal troes
Destrochion of wilested trees 15 mandarory o many

coamtnes m an effor to exadscate the pest. An
EBCL scientisz surveyed for masural ensmics
attackimng CLB and founrd 9 specaes of parssitonds
antacking exss and'or larvae. One of thess
Aprostacenss fihwtal, appears to be highly specific,
pamsatizing eggs of CLB, but not of the closely
related Asian kmghomed beetle (Amopiophara
glatvipenms, ALB) (Fig. 1) An tstegrative
taxonoany approach mchidmg a mmitigene
sequencing anakysis confinmed the species sdentity
of thus parasitond, winch apparently was
accidentally mirodoced to Traly from Japan
possably by mfested boasal trees. A colony of the
pamssowd was established m the EBCL quarntine
Lboratory, and an EBCL scientist developed
methods to release the parasitodd and to manisor its
presence using miested sentinel logs or potted tree
stumps.  Parasitism rates of up 10 72% have been
messurad in the field, suggesting that this parasiroid
% helping to lingit the mulnplication of the pest. It
1 hoped hsat & sumbar parssitond can be found for
ALB, which s a major invasive pest in the LSA
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Weed Targets

French broom (Genista monspessulana)
Giant reed (Arundo donax)

Hoary cress (Lepidium draba)

Medusahead (Taeniatherum caput-medusae)

Yellow starthistle (Centaurea solstitialis)

Also support:

African wire grass (Ventenata dubia)
Russian thistle (Salsola tragus)
Saltcedar (Tamarix spp.)

Scotch thistle (Onopordum spp.)
Swallow-worts (Vincetoxicum spp.)

? Sahara mustard (Brassica tournefortii)
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French Broom (Genista monspessulana)

Genista monspessulana (L.) L.A.S. Johnson

http://plants.usda.gov

View Native Status




French broom
Genista monspessulana

gt N

Chloé Descombe

Chemical ecology of psyllid
Arytinnis hakani (Gaylord Desurmont)

www.gonhs.org/Lepidapionargentatum.htm

Specificity & impact of weeuvil
Lepidapion argentatum (René Sforza)




French broom killed by psyllid
(Arytinnis hakani) in Australia
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4 Sept. 2009, A. Sheppard, CSIRO




French Broom Psyllid
(Arytinnis hakani)

Kills Fr. broom in Australia.

27 lupine species have been tested.
Can develop on some lupines.

Field testing in France.

Laboratory choice tests:
Lupines vs. French broom




French Broom Weevil

Lepidapion argentatum

Develops in seeds ...

and in stem galls

René Sforza (EBCL), Thierry Thomann (CSIRO)



Impact of Lepidapion argentatum on French broom
seed production

40% reduction of viable seed
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Host Plant Specificity of Lepidapion argentatum on 32 plant species

No-Choice Oviposition Tests

~
o % .
S 10000 | 1 Presence of galls on 6 Broom species,
90,00 | : :
D | oo | and 2 lupine species
= &
(@)) 70,00
— 60,00
= | 50,00
3 40,00 |
v 000
& | 2000
D | 1000
) o000
O O BN R DO NGO RN 0O R
> & E & e,‘ss@ @ F & L
< QQ ) \)'0 'bb AN OQ N 'b%-(\e' S ¢Q’¢, OQ ‘\?.(',\
K ’bé "9@ 'b‘\‘ (,'bo \\)6 0‘:«(\ ‘\’O’b 'b‘o‘ (@"@0 (}o v ‘,,_,(.a '\’bz N
\ > . .
& @QQ(, kQ‘\ N S & Q‘cr—,. & ol (Q,b S 0\'0 ‘Olbo
&K C L PR GS @F Ve
& v &
¢ © N

L

2 Lupines Thermopsis Astragalus

Solutions from

Nature




Giant Reed (Arundo donax)

Glen county CDFA gall wasp release site



Biological Control Agents for Arundo

Stem tip-galling wasp Root- and stem-feeding
Tetramesa romana armored scale
adventive in southern CA; Rhizaspidiotus donacis -
Released in TX in 2007; Released in TX, CA

20% decrease biomass in 5 yrs

.
N -

Goolsby et al. 2015. Biocontrol Science and Technology



Shipments of Arundo Agents

| eaf sheath miner

Lasioptera donacis
Petition approved

Tripius gyraloura, 1) Cluster of parasitic juveniles (arrow)
in a dissected female fly; 2) Free-living infective female.
Scale-bars: 1) 144 um; 20 39 um.

Oviposition by single females to
establish nematode-free
Infestations for shipment to Texas

Javid Kashefi, Alex Chaskopoulou USDA GB(L
John Goolsby, Madeline Marshall (ARS, Edinburg, TX) ? aa
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Arundo Shoot Fly

Arundo fly . Collectipn of flies from
i Phragmites and Arundo

Cryptonevra sp.

e Seasonal abundance

« Potential efficacy

* Integrative taxonomy
(morphology & DNA)

SE)

adults (mean +

Average Cryptonevra

Gaylord Desurmont
John Goolsby, (ARS, Edinburg, TX)




Medusahead
(Taeniatherum caput-medusae)

T. caput-medusae

1] - - Sup. crinitum
and aspecum

~

(I;ig. 8. Knm;n distribution of Taeniatherum. Arrows indicate populations from which chromosome numbers (2n=14) have been
eterminated.

Frederiksen S. 1986. Revision of Taeniatherum (Poaceae).
R. Sforza, B.G. Rector, S. Novak Nordic Journal of Botany 6(4):389-397.



Eriophyid mite on medusahead &

W = cheatgrass mites found
= medusahead mites found

¢ ) = presumed medusahead center of origin
Brian Rector, BBCA & cooperators



Other Prospective Agents of Medusahead

.

Moth larva
inside leaf

Midge? But so far, only Eulophid
parasitoids have been reared out

Francesca Marini & Massimo Cristofaro (BBCA), Javid Kashefi (EBCL)




Hoary Cress: Lepidium draba

g < X, B
Root Galling Weeuvil
Ceutorhynchus assimilis

Molecular Genetics
distinguished a
Cryptic Species

One host race strictly associated with L. draba,
distributed in Southern France/Northern Spain

Marie-Claude Bon, EBCL Fumanal et al., 2005 Journal of Biotechnology 19:15-19.



Yellow

Starthistle

Centaurea
solstitalis

J. DiTémaso, UC Davis




Yellow starthistle seedhead weevil, Larinus filiformis

Multiplied weevil from Bulgaria for future
testing.




Russian thistle

alsola australis
alsola collina
alsola gobicola
alsola tragus
alsola ryanii
alsola paulsenii

not S. kali

Hrusa & Gaskin. 2008.
Madrofio 55(2) 113-131.




Russian thistle (Salsola tragus) Eriophyid mite
Aceria salsolae

Established colony at EBCL
from Greece.

BBCA conducting field
host specificity test in
Italy.

L. Smith (EBCL)
F. Marini, M. Crisotofaro (BBCA)
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v' first identified in 1927 in the Coachella VaIIey, California

v ltis believed that the species was accidently introduced with the importation of date palms
from the Middle East

v" Likely origin from Morocco or Jordan (ddRADseq)

=
s

Jordanian
introduction?

45
|

40
|

@€ -
3 -/ :
R R
S . Moroccan
| introduction? ‘\
1

C“\)l T |
—100 —-S50 (o] 50
Daniel Winkler (University of California, Irvine) rongitude



Dawn EBCL scientists
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Director, Dawn.Gundersen-Rindal@ars.usda.gov

R VT £
-y 5 d

Gaylord Desurmont
quarantine / entomology
(chemical ecology)

Marie-Claude Bon
mol. genetics
Insects leader

Mélanie Tannieres
René Sforza microbiology
entomology

Weeds leader

( Javid Kashefi
X exploration
Franck Hérard C o
© o
Entomology T O _
Retired 12/17 9 L Alexandra F
g O Chaskopoulou =1
[vacant] — mosquitoes &
- entomology _ sand flies




