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Talk outline

 SLN problem

 The SLN leaf beetle

 Importing the beetle

 Test list and DNA research

 Finding the test list plants

 Host specificity testing

 Future research



Biological control of SLN - Process

SLN declared as a “Target” in Aust. – 1985.

Suitable agent(s) identified – SLN leaf beetle.

Permits to import into quarantine – SLN leaf beetle imported 2016.

Identify potential off-target plants (host specificity list).

Find and propagate non-target plants.

DNA study of non-target plants (molecular biology).

Test beetle damage to non-target plants (Aust. and Texas).

Consult stakeholders – horticulture, bush foods, aboriginal communities.

Prepare and submit “Permission to Release” application.

Stakeholder review.

Obtain “Permission to Release”.



New biocontrol research projects in Australia

“Biocontrol is the most cost-effective solution for landscape scale management of 

these weeds, with historical benefits outweighing R&D costs by over 23:1”

Project 2. RIRDC, AG and Australian partners 2016 to 2020:
Focus on 10 highly invasive and damaging weeds:

Sth Aust: African boxthorn, silverleaf nightshade, fleabane.

Also: sowthistle, cabomba, prickly acacia, sagittaria, mother-of-millions, 

giant rat’s tail grass, ox-eye daisy.

Project 1. MLA, AG and Australian partners 2016 to 2018:
1. Partnership model: NSW pilot - ‘beneficiary pays’.

2. Silverleaf nightshade: assess SLN leaf beetle (Leptinotarsa texana).

3. Blackberry: new fungus.

4. Cylindropuntia (cacti): mass rear/release of Dactylopius tomentosus.

5. Gorse: mass rear/redistribution of gorse soft shoot moth (GSSM).

6. Biocontrol App on ALA.

7. Parkinsonia: – mass rear/release for two new leaf feeding insects.

8. Parthenium – fine tune use of 4 existing agents.

Image from Kwong et al 2008
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Silverleaf nightshade – the problem



 SA + NSW + Vic Major widespread problem

 WA Developing problem

 Qld, Tas, NT Not an issue

 Australia: > 1.1 million ha infested

SLN continues to spread – new regions and new paddocks!

SLN in Australia

From: Wilson, P.D., Downey, P.O., Gallagher,

R.V., O‘Donnell, J., Leishman, M.R. and Hughes, L. (2011) 

SLN infestations 2011

Very good

Favourable

Good

UnsuitableSLN potential growth
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Objectives

Photos: Helmut Zimmermann and Greg Lefoe

Silverleaf nightshade leaf beetle

- released in South Africa in 1992 
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ObjectivesSilverleaf nightshade leaf beetle (SLNLB)

(Leptinotarsa texana)
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Ladies and Gentlemen … The Beetles!

hhhmmmm …

but what should we feed them?



Australian native Solanum species – lots!!!!

Horticultural plants:

potato, tomato, eggplant, bush food plants, garden plants.

Solanum weeds.

List:

33 High priority species

61 Medium priority species

122 Low priority species

Non-target testing – Host Specificity List



Host specificity test list - consultation



Who is related to whom? …..

DNA research

 Datura leichhardtii WW22877

 Datura leichhardtii WW22878
Datura leichhardtii

 Lycium australe WW22880

 Solanum lycopersicum ww22952

 S. simile WW22761

 S. simile WW22760

 S. vescum WW22784

 S. vescum WW22783

 S. linearifolium WW22707

 S. linearifolium WW22706

 S. symonii WW22771

 S. symonii WW22770

 S. capsiciforme WW22619

 S. capsiciforme WW22618

 S. laciniatum WW22696

 S. laciniatum WW22695

 S. aviculare WW22612

 S. aviculare WW22611

Solanum subgenus Archaesolanum

 S. opacum WW22736

 S. opacum WW22735
Solanum subgen Solanum

 S. hoplopetalum WW22682

 S. hystrix ww22686

 S. hystrix WW22685

 S. hoplopetalum WW22681

25Z

 S. elaeagnifolium WW22897

 S. elaeagnifolium ww19200

 S. elaeagnifolium USA ww19347

 S. elaeagnifolium Australia ww19141

 S. elaeagnifolium Australia ww19139

 S. elaeagnifolium Australia ww19136

 S. elaeagnifolium Argentina ww21222

 S. elaeagnifolium Argentina ww19239

 S. elaeagnifolium Argentina ww19236

 S. elaeagnifolium Argentina ww19223

 S. elaeagnifolium Argentina ww19222

 S. elaeagnifolium Argentina ww19220

27C (SLN)

05Z S. tetrandrum WW22772

25Z S. lacunarium ww22948

 S. pugiunculiferum WW22754

 S. pugiunculiferum WW22753
25A

 S. karsense ww22947

 S. oligacanthum ww22954

 S. oligacanthum WW22732

 S. karsense WW22693

27C

 S. oedipus WW22729

 S. oedipus WW22728

 S. heteropodium WW22680

28C

 S. graniticum WW22841

 S. graniticum WW22840
25Z

 S. pisinnum WW22863

 S. pisinnum WW22862

 S. orbiculatum orbiculatum WW22802

 S. orbiculatum orbiculatum WW22738

 S. orbiculatum orbiculatum WW22737

 S. orbiculatum macrophyllum WW22739

 S. nummularium WW22727

 S. orbiculatum WW22801

 S. nummularium WW22726

 S. orbiculatum macrophyllum WW22740

 S. crassitomentosum WW22823

 S. crassitomentosum WW22822

 S. tetrathecum WW22775

 S. jucundum ww22946

 S. jucundum ww22945

 S. elachophyllum WW22833

 S. cocosoides WW22819

 S. tetrathecum WW22774

 S. jucundum WW22691

 S. jucundum WW22690

 S. cocosoides WW22818

27B & 27C

 S. melanospermum WW22714

 S. clarkiae WW22628
28Z

 S. tudununggae WW22777

 S. tudununggae WW22776

 S. dioicum WW22642

 S. dioicum WW22641

 S. petraeum WW22744

 S. petraeum WW22743

 S. leopoldense WW22703

 S. cunninghamii WW22636

 S. cunninghamii WW22635

 S. cataphractum WW22623

28Z

 S. diversiflorum WW22648

 S. diversiflorum WW22647

 S. succosum WW22769

 S. succosum WW22768

 S. eburneum WW22654

 S. eburneum WW22653

 S. phlomoides WW22746

 S. phlomoides WW22745

 S. chippendalei WW22624

 S. beaugleholei WW22614

 S. beaugleholei WW22613

28Z

 S. lucani WW22710

 S. lucani WW22709

 S. longissimum WW22708

 S. echinatum WW22656

 S. echinatum WW22655

 S. oldfieldii WW22731

 S. hesperium WW22678

 S. hesperium WW22677

 S. gilesii WW22672

 S. gilesii WW22671

 S. plicatile WW22750

 S. plicatile WW22749

 S. coactiliferum WW22896

 S. coactiliferum WW22895

 S. gabrielae WW22670

 S. gabrielae WW22669

 S. lasiophyllum ww22949

 S. lasiophyllum WW22699

 S. ashbyae WW22604

27C & 27D & 27E

 S. oligandrum WW22734

 S. oligandrum WW22733

 S. horridum WW22684

 S. cleistogamum WW22893

 S. cleistogamum WW22892

 S. cleistogamum WW22630

 S. unispinum WW22874

 S. unispinum WW22875

 S. cleistogamum WW22629

 S. lithophilum ww22951

 S. lithophilum ww22950

 S. emmottii WW22835

 S. emmottii WW22834

 S. aridicola WW22883

 S. aridicola WW22606

 S. angustum WW22812

 S. angustum WW22811
25Z

 S. pungetium WW22755

 S. prinophyllum ww22961
25Z

 27B

 S. multiglochidiatum WW22721

 S. multiglochidiatum WW22720
25Z

 S. galbinum WW22839

 S. galbinum WW22838
27B

 25Z

 S. vicinum WW22810

 S. vicinum WW22809

 S. prinophyllum WW22751

25Z

 S. dissectum WW22645

13Z & 25Z

 S. petrophilum ww22960

 S. petrophilum ww22959

 S. eardleyae WW22652

 S. eardleyae WW22651

25Z

 S. cinereum WW22891

 S. cinereum WW22627
27B

25Z & 27B

 S. campanulatum WW22885

 S. campanulatum WW22617
25Z

 S. tumulicola WW22779

 S. tumulicola WW22778

 S. esuriale ww22943

 S. esuriale ww22942

 S. esuriale ww22941

 S. esuriale WW22900

27C

27B S. centrale WW22886

 S. quadriloculatum ww22965

 S. quadriloculatum ww22964

 S. quadriloculatum ww22963

 S. quadriloculatum ww22962

 S. senticosum WW22866

 S. senticosum WW22759

 S. dianthophorum WW22638

 S. ellipticum WW22659

 S. crebrispinum WW22825

 S. callosum WW22817

 S. callosum WW22816

27Z

27B & C & Z

 S. versicolor WW22782

 S. papaverifolium WW22803

 S. papaverifolium ww22957

 S. papaverifolium WW22857

 S. papaverifolium ww22956

 S. eremophilum WW22899

 S. eremophilum WW22898

 S. eremophilum WW22663

 S. elatius WW22658

 S. elatius WW22657

 S. pusillum WW22865

 S. pusillum WW22864

 S. kentrocaule WW22694

 S. sturtianum ww22968

 S. sturtianum WW22767

 S. piceum WW22748

 S. piceum WW22747

 S. morrisonii WW22719

 S. morrisonii WW22718

 S. austropiceum WW22610

 S. austropiceum WW22609

 S. argopetalum WW22815

 S. argopetalum WW22814

27C & 25Z & 25C Sturtianum

 S. lythrocarpum WW22850

 S. ferocissimum ww22944

 S. ferocissimum WW22664

 S. ferocissimum WW22665

 S. chenopodinum WW22890

 S. chenopodinum WW22888

13Z

 S. hamulosum WW22843

 S. hamulosum WW22842

 S. macoorai WW22711

 S. dimorphispinum WW22640

 S. dimorphispinum WW22639

 S. viridifolium WW22785

 S. discolor WW22644

 S. discolor WW22643

 S. defensum WW22637

 S. mitchellianum WW22717

 S. mitchellianum WW22716

 S. coracinum WW22821

 S. coracinum WW22820

13A

05Z & 13A & 13Z & 27A & 27B

 S. stupefactum WW22765

 S. parvifolium WW22742

 S. parvifolium subsp. ww22861

 S. parvifolium parvifolium WW22859

 S. parvifolium parvifolium WW22804

13Z

 S. stelligerum ww22967

 S. stelligerum ww22966

 S. johnsonianum WW22849

 S. johnsonianum WW22848

 S. densevestitum WW22797

09A & 13Z

 S. inaequilaterum WW22688

 S. mentiens WW22853

 S. mentiens WW22852

 S. corifolium WW22634

 S. corifolium WW22633

13Z

 S. francisii WW22836

 S. intonsum WW22847

 S. intonsum WW22846

 S. dysprosium WW22831

 S. dysprosium WW22830

 S. dunalianum WW22650

 S. rixosum WW22757

 S. magnifolium WW22713

 S. furfuraceum WW22667

 S. dumicola WW22828

 S. shirleyanum WW22869

 S. shirleyanum WW22868

 S. dryanderense WW22827

 S. cookii WW22632

 S. cookii WW22631

05Z & 13Z & 27B

05Z & 09A & 27B & 29Z

 S. nobile WW22725

 S. neoanglicum WW22724

 S. limitare WW22705

 S. limitare WW22704

 S. silvestre WW22808

 S. silvestre WW22807

 S. celatum WW22794

 S. celatum WW22793

 S. brownii WW22884

 S. brownii WW22616

 S. curvicuspe WW22795

 S. brownii WW22615

 S. armourense WW22792

 S. armourense WW22791

 S. armourense WW22790

27B

 S. ultimum WW22873

 S. ultimum WW22872

 S. nemophilum WW22723

 S. nemophilum WW22722

 S. parvifolium WW22741

 S. parvifolium parvifolium WW22805

 S. latens WW22700

 S. innoxium WW22845

 S. innoxium WW22844

 S. serpens WW22806

 S. acanthodapis WW22789

09A & 13Z

7 grps (05Z, 09A, 13A&Z, 27A&B, 29Z)

Solanum subgenus Leptostemonum (“spiny Solanum”) 
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All Aussie Adventures …….. time to hit the road!
(or searching for beetle food)



Five stars …. all the way!!



What an office!!



The thrill of the chase!!



Finding the hidden treasures ….



Finding the hidden treasures ….



Finding the hidden treasures ….
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Objectives
Four expeditions - 54 species found and propagated.
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Objectives



Host specificity testing in 

Melbourne and Texas
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Objectives



Image from Kwong et al 2008

…… but the search continues with Greg Lefoe !!

South African agent list and South America


