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Fusarium circinatum
(Nirenberg & O’Donnell 1998)

Fusarium moniliforme var. subglutinans (Wollenw. & Reinking)
Fusarium lateritium f. sp. pini (Snyder et al.)

Fusarium subglutinans f. sp. pini (Correll et al.)

Gibberella circinata (Nirenberg & O’Donnell 1998)
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Fusarium circinatum
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— F. parvisorum CMW 252677

e HLiENSE NRRL 53896
""L—E tupiense NRRL 530847

F. tupianse CML 345
F. wemikimbe CBS 1255357
e F- konzum CBS 118847
F. konzum CES 118848
F. konzum CB3 1198487
F. konzum CBS 138382
F. konzum CBS 138383
F. bulbvesla CBS. 220, 78" ]
ww ey . pilosicols sp. nov. NRRL 291247
LF pilosicoia sp. nov. NRRL 29123
- F. circinatum CBS 141658

-

Fusarium fujikuroi species

F. circinatum CBS 122165

= complex

F. cireinatum CBS 122164

F. sacchari CBS 135143
F. sacchar CBS 130378

| +70 phylogenetic species
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 ssccharCS 18332 Fusarium mindanaoense sp. nov., a New Fusarium Wilt
= F cacoron naCie Fasze Pathogen of Cavendish Banana from the Philippines Belonging
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£ oo sscctann . to the F. fujikuroi Species Complex
F. sacchan CBS 185.33
;nggﬁ;ﬁg 5 Shunsuke Nozawa !, Yosuke Seto 2, Yoshiki Takata !, Lalaine Albano Narreto ", Reynaldo R. Valle i Keiju Okui 5,
F;mcggs‘;?;gn s Shigeya Taida °, Dionisio G. Alvindia ®, Renato G. Reyes 7 and Kyoko Watanabe 1:*

F: fractifiesum NRRL 288521 ==

F concentricum CBS 102157
iy F FAFARICm CAS 453 07
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F fujifourol CBS 130402 e
F fuyikorol NRRL 13230°

:lAfrican Clade F tyurel GBS 221 767
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Herron et al. 2015 Studies in Mycology; Yilmaz et al. 2021 Persoonia
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Steenkamp et al. 2012 Australasian Plant Pathology
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Fusarium wilt and pitch canker
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Sample collection

‘:&&i S % 12 2

T ONAL FLANT Plant Surveillance
DIAGNOSTIC NETWORK Network australasia-Pacific



Sample processing
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~ The Fusarium
Labaratory Manual

Jalbin F, Laslie

Eratl AL Summeanl
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Suzanne Bullock [}
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FSM - Fusarium Selective Media

KCL - WA with KCL

PDA - Full and Y2 strength

SNA - Spezieller Nahrstoffarmer Agar
CLA - Carnation Leaf Agar
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Diagnostics - morphology

Mullet et al. 2017 Forests
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Diagnostics - molecular

s -
g -

—— Diagnostic end point PCR
veelium ; -UJ(r:l)A'; D(T;\ Ezil;\ ‘Iadder ‘CIRC].A/4A (IGS)

== m== Sangersequencing

-EF1 (5’ ATGGGTAAGGARGACAAGAC-3’)
4 -EF2(5-GGARGTACCAGTSATCATGTT-3’)

O’Donnell et al. 1998; Schweigkofler et al. 2004 Applied and Environmental Microbiology; loos et al. 2019 Scientific reports
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Diagnostics - molecular

End point PCR SYBR Green real-time PCR Hydrolysis probe real-time PCR Significance of
the difference
between

Protocol pl p9 p4 p5 p6 p2 p3 p7 p8 protocols
Number of

laboratories 6 6 6 5 4 6 6 4 6

involved

Number of

samples analyzed 474 472 473 393 393 474 474 316 473

and retained

Number of P<0.001
indeterminate 2A(2AB) |4A(2AB) |7A(4AB) |6A(0A) 18B(16C) [SA(LAB)  |SA(4AB) |3A(0AB) |9AB®BO) | ;" o)
results*® .
?Ei‘;ﬁm Accord 181 (180) 183 (179) 187 (183) 154 (154) 146 (130) | 171(171) 192(191) | 128(128) 163(161) | —
?l?;l)‘,f}'c Accord 23(221)  |2200231) | 230(227) 194 (189) 192(191) | 230 (226) 236(232) | 156(153)  [221(220) | —
g%“)‘l}f“ Deviation | 53 (55 43 (44) 45 (48) 34 (40) 35(37) 46 (50) 40 (44) 28 (31) 55 (56) -

fgg;{,ﬁ“ Deviation | 51 ¢) 17 (19) 11(15) 11(11) 19(35) 27 (27) 6(7) 4(4) 34 (37) —
Diagnostic P=071
Sensitivity % 80.8(80.1) |843(836) |83.6(82.5) |85.0(8238) 84.0(83.6) |833(819) |855(841) |848(832) |801(797) | fl’ﬁﬁ)
(SEJI!," =W
Diagnostic 914 ABCD | 924 ABCD | 94.4 AC (92.4 | 93.3 ABC 885ABD |86.4BD(86.4 | 97.0C (966 | 97.0C(97.0 |82.6D(81.6 | P<0.001
Specificity % (SP)** | (90.9 AB) (90.4 AB) AB) (93.3 AB) (78.8C) AC) B) B) Q) (P <0.001)
Diagnostic 85.2 AB (84.6 | 87.7 AB (86.4 | 88.2 A (86.7 |88.5A(87.3 fg’igﬁAB 84.6 AB (83.8 |90.3A(89.2 |89.9A (889 |81.2B(80.5 |P=0.02
accuracy % (AC)™ | ABC) AB) AB) ACD) ABO) ABC) B) D) CD) (P <0.001)

loos et al. 2019 Scientific reports

Good enough depending on your situation

Issues with cross-reactivity, sensitivity,
inclusivity

-New and unknown closely related species

-Inconsistencies with detection of Fusarium
circinatum from inoculated material (seed)

-Inconsistencies with different strains of
Fusarium circinatum

-Panel of isolates to provide certainty and
confidence
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Ceratocystis eucalypticola
(van Wyk & Wingfield, 2012)

First described in South Africa from wounded Eucalyptus trees in 2012

First report of Eucalyptus GU tree mortality from C. eucalypticola in
South Africa 2019/2020

L3
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Ceratocystis eucalypticola

90, CMW22563 C. acacivora
CMW22564 C. acaciivora
100, CMWS751 C. colombiana

1o O o T st Ce ratocvs tIS Im b ria .
42 species it y f

% Cimnioin S mtrae @ Type species = Ceratocystis fimbriata
CMW10000 C. sucalypticola
CMW11536 C. evcalyplicola
CMW13851 C. manginecans

’“M'.'\H.‘lﬁ_mz C. manginecans

| e
s. lato species complex
U\‘E‘é ‘?‘Uﬂg?g;]aﬁ?’lgsfcuadar'am b
" chw22003 €. ecuadoriana LATIN AMERICAN CLADE
USRS
—_— - CMWBAS6 C papilate (LAC)

CMW10844 C. papillata

e e
100, CMW14802 C. platani
CMW23918 C. platani
26 CMW27304 C. mangivora
CMW27305 C. mangivora
97 CMW24174 C. fimbriatomima
= CMW24176 C. fimbriatomima
—l, CMW22433 C. curvata
CMW22435 C. curvala
—l CMW22445 C. diversiconidia
CMW22447 C. diversiconidia
CMW35970
E@; C. thulamelensis sp. nov.
35073

100

100 cay

S s st AFRICAN
— A £dkirzs BIOGEOGRAPHIC
GROUP

C. zambeziensis sp. nov.

5991 C tanganyicensis
MW 15999 C. fanganyicensis
100, CMW19383 C. afrox
CMW19385 C. afrox
100 109 CMW11424 C. palychroma
CMW11436 C. polychroma
'&l CMW29120 C. corymbiicala

OO G ¢ s ASIAN AUSTRALASIAN

UCM\.\"23 808 C. abpyn\’cnr.ls

10U (C:v'\rzsuu‘ g ;g.;cg:::: CLADE (AAC)
J o

i
fari
100~ CMW26383 C. smaflegi 22435 C.larium

100 CMW14800 C. smalleyi
- CMW14808 C. caryae

94 CMW14793 C. caryae
100 b;tﬂ)‘r}gﬁgéc"éﬁjﬂ;?a NORTH AMER]CAN CLADE
100 MW20935 C. variospora

(‘MW?OQ‘}(‘ C. vanospara

Irene Barnes, FABI
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Ceratocystis wilt
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Sample collection
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Sample processing
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Diagnostics - morphology
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Diagnostics - morphology
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A €. eucalyplicola CMW 11536 Eucalyptus sp. South Africa B a
€. sucalypticots CMW10000 Eusalyptus sp. South Afiica €. adelpha CMW 14808 KR47ETBT T. cacao Ecuador
, , , p. hybrid South Africa C. adelpha CMW15081 AY157851 T. cacao Costa Rica

C. cacaofunesta CMW 14738 AY157852 T. cacao Costa Rica

is sp. hybrid South Africa
L CMW53160 hybrid South Adrica w0l cacaofunesta CMN26375 AY157953 T. cacao Brazil
m sp, CMW53159 hybrid South Africa C. eucalyplicola CMW10000 FJ236722 Eucalyptus species South Africa
52 04 r b2 sp. hybrid South Africa C. evcalypticola CMW 11536 FJ236723 Eucalypius species South Africa
, b is sp. hybrid South Africa sp. 1 hybrid South Africa
sp. hybrid South Africa sp. hybrid South Africa
sp. hybrid South Africa

é— C. curvale CMW22435 E. deglupta Ecuador
¥ C. curvata CMW22442 E. deglupla Ecuador C. fimbriata CMW 14788 KC483160 /. batatas North Carolina
€. fimbriata CMW 1547 AF264904 1. batatas Papua New Guinea
C. curvata CMW 22435 FJ151437 E. deglupta Ecuador

100 C. curvata CMW22442 NR 137018 FJ151436 E. deglupta Ecuador
C. eolombiana CMWS751 NR 119483 AY177233 C. arabica Colombia

}gg* C. colombiana CMWS761 AY177234 C. arabica Colombia

C. manginecans CMW 22564 EUS8BGST A. mangiam Indonesia ITS-Group2
' manminasans CMWIIRRD FIISAARRR 4 mannium Indanesis TS Rein?

RT-qPCR being developed at FABI to distinguish between species in LAC

C. colombiana CMWET81 C. arabica Colombia 70/82 C. ecuadoriana CMW22082 FJ151432 E. deglupta Ecuador
00 1 &, cotombiana SMWS751 €. ambica Colombia spvi]| © ecuadoniana CMW22087 FJ151434 E. deglupta Ecuador
C. neglecta CMVW17508 NR 137552 EF127990 E. grandis Colombia
€. neglecta CMW 18184 EF127991 E. grandis Calombia

84/
7

_*— €. fimbriatomima CMW24174 Eucalyplus clones Venezuela
:%‘ C. fimbriatomima CMW24377 Eucalyplus clones Venezuela
€. manginecans CMW22564 A. manglum Indonesia | TS-Group2
8 ke manginecans CMWZ22563 A. mangium Indonesia ITS-Graup2
€. manginecans CMW 13851 M. indica Oman ITS-Groupt
C. manginocans CMW 13852 M. indisa Oman ITS-Groupl

1000 C. fimbriata MW 14798 J, batatas North Carolina

a500 | G- lukuohia CMWABT41 M. polymonsha Hawai | Group2
G kerohia CMWA4102 04, palymorpha Hawal | Groupl 0

C. platani CMIW 23450 B occidentalis Greece C. papillata CMVY 10844 AY177238 C. arabica Colombia
©. platani CKIW 14802 P2 occidentalis Norih Carolina 10X ¢ papilats CMWBB56 NR 119486 AY233867 Gitrus x Tangelo Galombia
toouion] . adeipha CMW14808 T cacas Ecuador €. mangivors CMW15052 EF433238 M. indics Brazil
1001100, C. adelpiia CMW 15051 T. cacao Costs Rict 5L C. mangivora CMW 27308 FJ200262 M. indica Brazi
i (c: :‘Z::: Sz:;‘;:ciiﬁz:::::':"m - . luluhia CMWATS57 KYS0G158 M. polymorha Hawail
= o 190 G iutuahia CIVA4102 KP203ST M. polymorpha Hawail
© peglecta cw‘r' 7808 E. granats Colombia €. platani CMW14802 DOS20630 £ cceidentalis North Carolina
| - J‘Zt:::::’f;:ﬂi:é::t j::::::zwadm C. platani TMW23450 KJG31107 P occidentails Greece
96700l ¢, scuadoriana CMW22092 E. degiupia Ecuador | algI C. fimbriatomima CMW24174 EF190963 Eucalypius clone Venezuela
& diversicanidia CMW22445 T ivarensis Ecuador C. fimbriatormima CMW24377 EF190966 Eucalypfus clone Venezuela
TOG] 6. diversivonidia CMW22448 T ivarensis Ecuadar _— c T—vrver?-cmma CMW22445 FJ151440 r.rmren%.s Ecuaar
| eIl CMWA0BS A mearmsiSauth Afiica C. diversiconicia CMW22448 FJ151441 T. ivorensis Ecusdor
| . ot I TE20 T srila Sauth Affioa C. albifundus CMIN4068 DOB20B38 A. meamsii South Africa
e 2

Roux et al. 2020 Southern Forests

NATIONAL PLANT .
BIOSECURITY Plant Surveillance

DIAGNOSTIC NETWORK NetWO I‘k Australasia—Pacific




Acknowledgements

Plant Health

AUSTRALIA

“ NATIONAL PLANT
@ ) BIOSECURITY

DIAGNOSTIC NETWORK

oscon  FABI

NATIONAL PLANT .
BIOSECURITY Plant Surveillance

DIAGNOSTIC NETWORK Network australasia-Pacific




LET'S GET SOCIAL

Follow us for the latest in plant biosecurity

/plant-health-au @planthealthaust /planthealthaustralia

Plant Health

VS’ AUSTRALIA
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