Development of a disease risk assessment tool for Fusarium species
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Abstract:

Fusarium species are important soilborne pathogens with wide host range. Diseases caused by pathogenic Fusarium species are known to be prevalent here in Canada. The
development of a disease risk assessment tool for the identification and quantification of Fusarium species would aid in determining the mitigation of threats caused by
pathogenic Fusarium species. In 2020, thirty-two soil samples were collected from two crop rotation study locations (Carman and Kelburn) in Manitoba, Canada. Fifty-one
fungal isolates collected from soil were morphologically characterized as Fusarium species. Sequences of the TEF1a gene identified the species as Fusarium acuminatum, F.
commune, F. oxysporum, F. redolens, F. merismoides, and F. solani. In 2021, diseased soybean plants were collected from the same two locations and were utilized for
Fusarium isolation. Eighty fungal samples were characterized as Fusarium isolates. Preliminary results of the TEF1a gene sequences from diseased soybean plants revealed
collections of F. acuminatum, F. clavum, F. equiseti, F. graminearum, F. redolens, F. oxysporum, F. sporotrichioides, and other putative Fusarium species. These collections of
Fusarium species are currently being used for the development of a disease risk assessment tool for soil samples.

Background:

v Most members of the Fusarium species complexes are pathogenic.

v Pathogenic Fusarium species cause wide range of plant diseases.

v Pathogenic Fusarium species produce mycotoxins that reduce crop yield

Results:
v' TEF1a gene sequence alignment of Fusarium species representatives
identified from soil (left) and soybean root rot (right):

CLUSTAL 0(1.2.4) multiple sequence alignment CLUsTAL 0(1.2.4) multiple sequence alignment
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a n C q U a I Ity Of C rO p p rO d U CtS ) e S p e C I a I |y Ce re a I S o 09-9_Fmerismoides.abl = -—--——-—- GTCGATTCCGGCAAGTCCACCACCGTAAGTTTTACCATCTTGACAGCCACTTC 53 23Carman_Facuminatum. abl ——TCGGCCACGTCGACTC TGGCAAGTCGACCAC TGTAAGT TCAACCA-ACAGCGGETTGE 57
02-1_Fsolani.abl TCGGCNCNTCGACTCTGGCAGTCGACCACCGTAAGTCAAACCCTCATCGCGATCTGCTTA 60 19kellburn_Fredolens.abl = ————----- CGTCGACTCT-GGCAGTCGACCACTGTAAGT -ACAACCCTCGACGATATGC 49
11-8_Facuminatum.abl = - TAANTACA-ACCAACAGCGGGTTGCTTA 27 2Carman_Foxysporum. abl CNTCGGCCACGTCGACTCTGGCAAGTCGACCACTGTGAGTACTC TC-CTCGACAATGAGC 59
08-4_Fredolens.abl = -—-——-—- GTCGACTCTGGCAAGTCGACCACTGTAAGTACA-ACCCTCGACGATATGCTTA 52 27Carman_Fcommune. abl ——TCGGCCNCGTCGACTC TGGCAAGTCGACCAC TGTGAGTAC TCCCC TTAGAC GATGAGC 58

03-8_Fcommune.abl 0 -—--——--——-- ACTCTGECAAGTCGACCACTGTGAGTACTCCCC T TAGACGATGAGCTTA 49 22carman_Fclavum.abl ——mmm— COTCGACTCTGGNAGTCGACCACTGTGAGTACTACC - CTCAATGACCTGC 49

Studies have shown that Fusarium species that cause Fusarium Head Blight

21-10_Foxysporum. abl = = e CCTCGACAATGAGCATA 17 3lcarman_Fequiseti.abl - —-TCGGNCCGTC GAC TC TGGCAAGTC GACCAC TETGAGTACTACC —~-C TCAATGACC TG 56
oW 41carman_Fgraminearum.abl = @ —-——--—-- CGTCGACTCTGGCAAGTCGACCACTGTGAGTAC—————————————————— 33
. 41kKellburn_Fsporotrichioides. abl - —-TCGGCNACGTCGACTC TGGNAGTC GACCACTEGTGAGTAC - - ———————————————— 39
F H B on w h e at can cause an d F usarium ro Ot rot on so b ean H afez et a | 09-9_Fmerismoides. abl AAACCTGGCTT— - - GTCTGACCCCGCCTGGATATCTGGCGGEGTTCTCGAGACACGTTG 109 e T
°) 02-1_Fsolani.abl TCTCGGGTCGTGGAACCCTEGCCTGRCATC TCGLRGCGGEGTATTCATCATTCACTTCATGC 120
11-8_Facuminatum. abl TCTGCACTCGG-——————————— AATCCGCCAAACCTGGCAGGETATCACCAAMACATCT 75 23Carman_Facuminatum. abl TTATCTGCACTCGGAA————————— TCCGCCAAACCTGECAGGGTATCACCAAAACATCT 108
08-4_Fredolens. abl TCTGCTTTCGTCAATCCC - - - GACCAAGACC TGETGGGETATGCTTCAATCGCAACATGC 109  19kellburn_Fredolens. abl TTATCTGC T T TCGTCAATCCCGACCAAGACCTGGTGEGGTATGC TTCAATCGCAACATGE 109
03-8_Fcommune. abl TCTGCCATCGTTAATCCC - ——GACCAAGACCTGGCGGGETATTTCTCAAAGGCAATATGC 106  2Carman_Foxysporum. abl TTATCTGCCATCGTCAATCCCGACCAAGACCTGGTGEEGTATTTC TCAAAGTCAACATAC 119
N 21-10_Foxysporum. abl TCTGCCATCGTCAATCCC - - - GACCAAGACC TGRCGGGETATTTC TCAAAGTCAACATAC 74 27Carman_Fcommune. abl TTATCTGCCATCGTTAATCCCGACC AAAACC TGGCGEGGTATTTC TCAAAGGC AATATGC 118
= o & 22Carman_Fclavum. abl TTATCAGCAGTCT-CA-ACCCCGOCATACGTGGTGGEGTAAATTCAACCTATACATTTGE 107
31carman_Fequiseti.abhl TTATCAGCAGTCATCA-ACCCCGOCATACGTGGTGGEETGAATTCAACCTATACATTTGE 115
. . o o . 09-9_Fmerismoides. abl CTGACATTGCTTTCAGAC TGGTCACTTGATC TACCAGTGTGGTGGTATCGACAAGCGAAC 169  41Carman_Fgraminearum. abl ——-CACCGCATCCCAA-CCCCGOCGACAC TTGGCGGGETAGTTTCAAATTTCCAATGTGE 89
Fusarl um Com m un e a n eW I I d e n t I fl e d S e C I e S S kO OV a rd et a | 2 O O 3 02-1_Fsolani.abl TGACAATCATC TACAGACCGGTCACTTGATCTACCAGTGCGGTGGTATCGACAAGCGAAC 180  41Kellburn_Fsporotrichicides. abl -—-ATCTGCATCACAA-CCCCGCCCAGACTTGGCGGGGTAGTTTCAATCATCATTTTTAC a5
) °) ) 11-8_Facuminatum. abl TECTAACT T T TGACAGACCGGTCACTTGATC TACCAGTGCGGTGGTATCGACAAGCGAAC 135 oD & * *
08-4_Fredolens. abl TEACAGTATTTCACAGACCGGTCACTTGATC TACCAGTGCGGTGGTATCGACAAGCGAAC 169
. . . 03-8_Fcommune. abl TEATATCGTTTCACAGACCGGTCACTTGATCTACCAGTGCGGTGGTATCGACAAGCGAAC 166  23Carman_Facuminatum. abl TGCTAACTT T TGACAGACCGETCACTTGATC TACCAGTGCGGTGGETATCGAC AAGC GAAC 168
h b t | t d t d E | I t I 21-10_Foxysporum. abl TEACATCGTTTCACAGACCGGTCACTTGATC TACCAGTGCGETEGGTATCGACAAGCGAAC 134 19kellburn_Fredolens. abl TGACAGTAT T TCACAGACCGETCACTTGATC TACCAGTGCGGTGETATCGACAAGC GAAC 169
a S e e n CO n I n u O u S y re p O r e O Ca u S e I Se a S e S O n Soy e a n I S e a ) BEEEE KERREAAARERREEAARERE AR R R AR R R R RARRR 2Carman_Foxysporum. abl TGACATCGT T TCACAGACCGETCACTTGATC TACCAGTGCGGTGETATC GACAAGC GAAC 179
27Carman_Fcommune. abl TGATATCGT T TCACAGACCGETCACTTGATC TACCAGTGCGGTGETATCGAC AAGC GAAC 178
09-9_Fmerismoides. abl CATCGAGAAGT TCGAGAAGGTAGGTCATTCCACTCCCGATTTTCCCATCCATCGCACCGA 229 22Carman_Fclavum. abl TGACAAGATTGCATAGACCGETCACTTGATC TACCAGTGE GGTGETATC GAC AAGT GAAC 167
' ) 02-1_Fsolani.abl CATCGAGAAGTTCGAGAAGGTTGGTGACATCTCCCCCGATCGOGCCTTGATATTCCACAT 240 31Carman_Fequiseti.abl TGACAAGATTGCATAGACCGETCACTTGATC TACCAGTGCGGTGETATC GACAAGC GAAC 175
2 O 1 3 r I C e H u S n a et a 2 O 2 O Ot u S D e n et a 2 O 2 2 O re St n u rS e rl e S 11-8_Facuminatum. abl CATCGAGAAGTTCGAGAAGGTTAGTCAATATCCCTTCGATTACGCGCGCTCCCATCGATT 195 41cCarman_Fgraminearum. abl TGACATACTTTGATAGACCGGTCACTTGATC TACCAGTGCGGTGGTATCGACAAGCGAAC 149
) °) ) °) ) 08-4_Fredolens. abl CATCGAGAAGTTCGAGAAGGTTAGTCACTTTCCCTTCGATCGCGCGCCCTTTTGCCCATC 229 41Kellburn_Fsporotrichioides. abl TGACATGC TTTGACAGACCGETCACTTGATC TACCAGTGCGGTGETATC GAC AAGT GAAC 155
03-8_Fcommune. abl CATCGAGAAGT TCGAGAAGGT TAGTCACTTTCCCTTCGATCGCGCGTCCTCTGCCCATCG 226 i I
q 21-10_Foxysporum. abl CATCGAGAAGTTC GAGAAGGTTAGTCACTTTCCCTTCAATCGCGCGTCCTTTGOCCATCG 194
K t I 2 O 1 1 t t O t I 2 O 2 1 t b H t | 2 O 2 2 EEREREEREERARRARRARRE RE ¥ ow ww # 23carman_Facuminatum. abl CATCGAGAAGTTCGAGAAGGTTAGTCAATATCCCTTCGATTACGCGCGCTCCCATCGATT 228
I I I I e a °) ) po a O SaWa e a °) ) S raW e rry e e a °) ) . . 19kelTburn_Fredolens. abl CATCGAGAAGT TCGAGAAGGT TAGTCACTTTCCCTTCGATCGCGCGCCCTTTTGCCCATC 229
09-9_Fmerismoides. abl CTCCCCAAGTCGTCGC TCGATCC -C——-TCTTCGAACGCTCCGACCGTTACCCTTCCACA 285 | 2Carman_Foxysporum. abl CATCGAGAAGT TCGAGAAGGT TAGTCACTTTCCCTTCGATCGCGCGTCCTTTGCCCATCG 239
02-1_Fsolani.abl CGAATTCCCTGTC--——-GAATTCCCTCCATCGCGATACGCTCTEGCGOCCGCTTCTCCCGA 296 27Carman_Fcommune. abl CATCGAGAAGTTCGAGAAGGT TAGTCACTTTCCCTTCGATCGCGCGTCCTCTGCCCATCG 238
11-8_Facuminatum. abl CCCACG-————————————- ATTCGCTCCCTCACTCGAAACACATCCATTACCCCGCTCGA 242 22Carman_Fclavum. abl CATCGAGAAGT TCGAGAAGGTTGGTTTCCATTTTCCTCGATCGCACGCCCTCTGCCCACC 227
ra e S a n et a a n O n l I l a n Ot e r a n tS 08-4_Fredolens. abl GATTTCCCCTTCGACTCGCCGCTCCCATACAAC TCGAMMCCTGOCCGCTACCCCGCTCGA 289 31carman_Fequiseti. abl CATCGAGAAGTTCGAGAAGGTTGGTTTCCATTTTCCTCGATCGCACGOCCTCTGCCCACC 235
0/) ) C 03-8_Fcommune. abl e e TTTCCCCTACGACTCGAAACCTGOCCGCTACCCCGCTCGA 267 41Carman_Fgraminearum. abl CATCGAGAAGTTCGAGAAGGTTGGTCTCATT T TCCTCGATCGCGCGCCCTTT-CCCTTTC 208
21-10_Foxysporum. abl Ammmmmmmmmmmm TTTCCCCTACGACTCGAAACGTGOCCGCTACCCCGCTCGA 235 41Kellburn_Fsporotrichioides. abl CATC GAGAAGT TC GAGAAGGTTGGTCTCATTTTCCTCGATCGCGCGCCCTTCTTCCCATC 215
-4 -4 k-4 k-4 = = TR R R TR TR TR W k-3 k-3 k-3
09-9_Fmerismoides. abl CAATGAGATTTTTC TCACTGCCCCATTGAATTTTCTTGETGGGECGGATTACCCCGCTEE 345 | 23Carman_Facuminatum. abl CCCACG-———————————— ATTCGCTCCCTCAC TCGAAACACATCCATTACCCCGCTCGA 275
02-1_Fsolani.abl GTCCCAAAATTTTTGCGGTCCGACCGTAATTTTT T TG-GTGGEGCAT T T-ACCCCGCCAC 354  19kellburn_Fredolens. abl GATTTCCCCTTCGACTCGCCGCTCCCATACAAC TCGAAAC TTGCCCGC TACCCCGCTCGA 289
M Et O S ® 11-8_Facuminatum. abl G-TCCGAAAATTTTGCGGTGCGACCGTGATTTTTTCTGETGGGGTATCTTACCCCGCCAC 301 | 2Carman_Foxysporum. abl S TTTCCCCTACGACTCGAAATGTGCCCGC TACCCCGCTCGA 280
° 08-4_Fredolens. abl G-GCCAAAAATTTTGCGGTGCGACCGTAATATTTT T TGGTGGEGEAT T T-ACCCCGCCAC 347 | 27Carman_Fcommune. abl Amm e TTTCCCCTACGAC TCGAAACC TGCCCGC TACCCCGCTCGA 279
03-8_Fcommune. abl G-ACCAAAAATTTTGCGATATGACCGTAATTTTT T TG-GTGGEGCAT T T-ACCCCGCCAC 324 | 22Carman_Fclavum. abl GATCCATCATTCGAATCAGTCTCG-—-———— ACTGAATATGCGCCTGTTACCCCGCTCGA 280
21-10_Foxysporum. abl G-ACCAAAAATTTTGCAATATGACCGTAATTTTT T TG-GTGGGGECACTT-ACCCCGCCAC 292 31cCarman_Fequiseti.abl GATCCATCATTCGAATCAGTCTCG-—————— ACTGAATATGCGCCTGT TACCCCGCTCGA 288
b ° b b b B www w BOE R REE R R BORREEREE K 41carman_Fgraminearum. abl GAAATATCATTCGAATCGCCCTCACAC GACGACTCGATACGCGCCTGTTACCCCGETCGA 268
. I S p rOJ e Ct I S p a rt O a C ro p rOtat I O n St u y a e W e re S O I S a I I I p e S We re 09-9_Fmerismoides. abl CTGCTGAGGTTACAAAATTCTTTGCCCTGCCCCACAGGCCTGCACACACCA-———ACCAA 401 41Kellburn_Fsporotrichioides. abl L LAV U S S N E LU E T S e D e S U SE i SEE I B e DEE DDl D e 275
02-1_Fsolani.abl TCEGELGACGTTGEA-——-CAAAGCCCTGATCCC TGCACACAAAAACACCAAATCCTCTT 410
11-8&_Facuminatum. abl TCGAGTCACGGATGC - ———GCTTGCCCTGTTCCCACAAAACC -TT-————————— ACCAC 346 23Carman_Facuminatum. abl GTCCGAAAATT T TGCGGTGCGACCGTGAT T T T T TC TGGTGRG-—GTATCTTACCCOGCCA 333
O C O 08-4_Fredolens. abl TCGAGACGGEC GG ————TT-—GCCCTCTTOCC —— ACACAATCA—————————— CAATG 31840 19kel Tburn_Fredolens. abl GECCAAAAAATTTGCGETGCGACCGTAATAT T T-—-TTTGGTGGEECATTTACCCCGOCA 346
CO e Cte I n Ye a r 7 a n I S e a S e S O e a n S a r ' l e S We re CO e Cte I n Ye a r 8 03-8_Fcommune. abl TCGAGCGACGGGCGC———~GTTTGCCCTC——~COATTTCCACAAC - ————————— CTCAA 367  2Carman_Foxysporum. abl GACCAAAAATTTTGCAATATGACCGTAATTTTT---TTTGGTGGGGCACTTACCCCGCCA 337
S 21-10_Foxysporum. abl TTGAGCGAAGGGAGE ————GT T TGCCC TC T TACCATTC TCACAA —————————— CTCAA 338 27Carman_Fcommune. abl GACCAAAAATTTTGCGATATGACCGTAATT T T T——-TT-GGTGGGGCATTTACCCCGCCA 335
® AR " 22Carman_Fclavum. abl GTACAAAATTTTGCGGT TCAACCG-C————— AATATTTTGGTGEGGCTTATACCCCGOTA 334
3lcarman_Fequiseti.abl GTACAAAATTTTGCGGT TCAACCG-C————— AATATTTTGGTGEGGCTTATACCCCGOTA 342
09-9_Fmerismoides. abl CACCATGTCACATGCCCGCGATCC AAAC ACGATGC TAAC TC TCAAC AATAGGAAGCTGCC 461 41carman_Fgraminearum. abl GGTCAAAAATTTITGCGGCTTTGTCGTAATT T T T T TC-CCGGTGLRGECTCATACCCCGOCA 327
T b I 1 C o d . C d K I b |VI o b 02-1_Fsolani.abl GECGCGCATCATCACGTGET TCAC GAC AGACGE TAAC TGETCCAAC AATAGGAAGCCGCT 470 41kellburn_Fsporotrichioides. abl GTTCAAAATTTTTACGGCTGTAGTCGTGAT T T T T T T TGATAGTGRGEC TCATACCCCGOCG 335
rr1 11-8_Facuminatum. abl CCTGTCGCGCACTACA-——-TGTCTTECAGTCAC TAACCACTGRACAATAGGAAGCCGCC 402 S # * R
a e e ro p rOtat I O n St u y O p e rat I O n at a r a n a n e u rn V4 a n Ito a S 08-4_Fredolens. abl AGCGCGGATCATCACG-——-TGTCAAACAGTAAC TAACCACTCAATAATAGGAAGCCGCT 445
03-B_Fcommune. abl TGAGCGCATCGTCACG-———TGTCAAGC AGTCAC TAACC ATTCAATAATAGGAAGCCGET 423 23iCarman_Facuminatum. abl CTCGAGTCACGGATGCGCTTGCCCTGTTCC ——CACAAAACCTTACCACCCTGTCGCGCAC 391
21-10_Foxysporum. abl TEAGTECGTCGTCACG----TETGAAGCAGTCAC TAACCATTC AAC AATAGGAAGCCGCT 394 19kellburn_Fredolens. abl CTCGAGACGGTCGCGCTTGCCCTCTTCC-——-——— CACACAATCACAATGAGC GCGGATCAT 401
" BOREHARRRRRE AW 2carman_Foxysporum. abl CTTGAGCGACGGRAGCGT TTEGCCCTCTTAACCAT TCTCACAACCTCAATGAGTGCGTCGT 397
m 20 1 5 m 20 1 7 20 18 20 1 9 m 202 1 27Carman_Fcommune. abl CTCGAGCGACGGECGCGTTTECCCT-—-—CCCAT T TCCACAACCTCAATGAGCGCATCGT 391
-r- 09-9_Fmerismoides. abl GAGC TCGGCAAGGG T TCC T TCAAGTATGOC TGGGT TC T TGAC AAGC TCAAGGC TGAGCGT 521 | 22Carman_Fclavum. abl CTCGAGTGACACGCGCTTGOCCTCTTCOCA- —CAAAATC ———————— ACTTCTTGCGCAT 384
reat me ntS 02-1_Fsolani.abl GAGCTCGGTAAGGGTTCCTTCAAGTACGCCTGGGTCCTTGACAAGCTCAAGGCCGAGCGT 530 | 31Carman_Fequiseti.abl CTCGAGTGACACGCGCTTGCCCTCTTCCCA-—CAAAATC ———————— ACTTCTTGCGCGT 392
Y 1 Y 2 Y 3 Y 4 Y 5 Y 6 Y 7 K Y 8 b 3 11-8&_Facuminatum. abl GAGC TCGGAAAGGGTTCC TTCAAGTACGCC TGGG T TC TTGACAAGC TCAAAGCCGAGCGT 462 41Carman_Fgraminear um. ‘?‘b].' CTCRAGCGACAGGCGTCTG-—-CCCTCTTCC ——CACAMACCATTCCCTGGGCGCTCATCAT 383
ea r ea r ea r ea r ea r ea r ea r ea r 08-4_Fredolens. abl GAGCTCGGTAAGGGTTCC TTCAAGTACGCCTGGGT TC T TGAC AAGE TCAAAGCCGAGCGT 505 41kellburn_Fsporotrichioides. abl CTCRAGTGACAGGCGCTT T TGCCCTTCCCA-—CACATCCATT TACATGGGCGCGCATCAT 393
03-8_Fcommune. abl GAGCTCGGETAAGGGTTCC TTCAAGTACGCC TGGGTTC TTGAC AAGC TCAAGGOCGAGCGT 483 wE # woww *
21-10_Foxysporum. abl GAGC TCGGTAAGGGTTCCTTCAAGTACGCCTGRGT TCTTGACAAGC TCAAGGCCGAGCGT 454
1 C . b S b S b S b S b S b S b S b S b VeV VR R R R RV R R R W 23Carman_Facuminatum. abl TACATGTCTTGCAGTCAC TAACCAC TGRACAATAGGAAGCCGCCGAGC TCGGAAAGGGTT 451
0nt| NUOUS SOy ean Oy ean Oy ean Oy ean Oy ean Oy ean Oy ean Oy ea N Oy ea N 19kellburn_Fredolens. abl CACGTGTCAAACAGTAAC TAACCACTCAATAATAGGAAGCCGC TGAGC TCGGTAAGGGTT 461
09-9_Fmerismoides. abl GAGCGTGGETATCACCATCGATATCGLCC TC TGGAAGT TCGAGAC TCCTCGC TACTTCGTC 581 @ 2Carman_Foxysporum. abl CACGTGTCAAGCAGTCACTAACCATTCAACAATAGGAAGCCGCTGAGC TCGGTAAGGGTT 457
02-1_Fsolani.abl GAGCGETGETATCACCATCGAC AT TGLCCTC TGGEAAGT TCGAGAC TCCCCGE TACTATGTC SO0 27Carman_Fcommune. abl CACGTGTCAAGCAGTCAC TAACCAT TCAATAATAGGAAGCCGC TEAGC TCGGTAAGGGTT 451
2 Soyb ean eve ry secon d ye ar 11-8_Facuminatum. abl GAGCGTGGETATCACCATTGATATCGC TC TC TGGAAGT TCGAGAC TCCTCGC TACTATGTC 522 | 22Carman_Fclavum. abl CACGTGTCAATCAGTCACTAACCACCCGACAATAGGAAGCCGCCGAGC TCGGTAAGGGTT 444
(: I E; t) (: I E; t) (: | S; t) (: | E; k) 08-4_Fredolens. abl GAGCGTGGETATCACCATCGATAT TG TC TC TGGAAGT TCGAGACTCC TCGC TACTATGTC 565 31carman_Fequiseti.abl CACGTGTCAATCAGTCACTAACCACCCGACAATAGGAAGCCGCCGAGCTCGGTAAGGGTT 452
. a n O a Oy e a n a n O a Oy e a n a n O a Oy e a n a n O a Oy ea n 03-&_Fcommune. abl GAGCGTGGETATCACCATCGATAT TGC TC TC TGGEAAGT TCGAGAC TCC TCGC TACTATGTC 543 41carman_Fgraminearum. ‘?‘b]r CACGTGTCAACCAGTCACTAACCACCTGTCAATAGGAAGCCGCCGAGC TCGGTAAGGGTT 443
( low carbon rotation cro P ) 21-10_Foxysporum. abl GAGCGTGGTATCACCATCGATATTGC TCTCTGGAAGTTCGAGACTCCTCGCTACTATGTC 514  41Kellburn_Fsporotrichioides. abl CACGTGTCAATCAGTCACTAACCACCTGTCAATAGGAAGCCGCCGAGCTCGGTAAGGGTT 453
-4 &5 5-5-F- 585 & & 55 B-L- B4 AL AL b E L] ffe e WER R WERR WR R R R R R R WERR R R R R R R R E R O WR R R REEY O SWRRRE R
3 Soybea n eve ry secon d yea r 09-9_Fmerismoides. abl ACCGTCATCGACGC TCCCGGTCATCGTGATTTCAT-——————————— e alA 23Carman_Facuminatum. abl CCTTCAAGTACGCCTGGGT TCTTGAC AAGC TCAAAGCCGAGC GTGAGC GTGGTATCACCA 511
CO rn S Oy b ean CO rn S Oy b ean CO rn S Oy b ean CO rn S Oy b ean 02-1_Fsolani.abl ACCGTCATTGETATGT TGO TETCACCTC TC TCACACATGTC TC A — — —— CCACTAACAAT 645  19kKellburn_Fredolens. abl CCTTCAAGTACGCCTGGGTTCTTGAC AAGC TCAAAGCCGAGC GTGAGCGTGGTATCACCA 521
( h I h ca rbo n rot atio n cro ) 11-8_Facuminatum. abl ACCGTCATTGGTATGT TGTCACTGTC TCACACTATCATGTATTCATCATGC TAACATCTC 582 | 2Carman_Foxysporum. abl CCTTCAAGTACGCCTGGGTTCTTGACAAGC TCAAGGCCGAGCGTGAGCGTGGTATCACCA 517
g p 08-4_Fredolens. abl ACCGTCATTGGTATGTTGTCGC TAATGTC TCATCA-CAATCATCATTGTACTAACGTTTC 624 27Carman_Fcommune. abl CCTTCAAGTACGCCTGGGT TCTTGAC AAGC TCAAGGCCGAGC GTGAGC GTGGTATCACCA 511
03-8_Fcommune. abl ACCGTCATTGGTATETTGTCGC TCATGE TTCATTC-TACTTCTCTTCGTACTGACATATC /02 22carman_Fclavum. abl CCTTCAAGTACGCCTGGGT TC T TGACAAGC TC AAGGCCGAGCGTGAGC GTGGTATCACCA 504
21-10_Foxysporum. abl ACCGTCATTGGTATGTTGTCGC TCATGC TTCATTC-TACTTCTCTTCGTAC TAACATATC 573 Jlcarman_Fequiseti.abl CCTTCAAGTACGCCTGGGT TCTTGAC AAGC TCAAGGCCGAGC GTGAGC GTGGTATCACCA 512
4 Soybean every fourthyear = Wheat  Canola Corn Soybean Wheat Canola Corn Soybean A bl 41carman Foraminearun, abl CCTTCAAGTAC G CTCROTTCTTOACAAGCTCAAAGCC GAGCGTCAGCGTGRTATCACCA 303
41kellburn_Fsporotrichioides. abl CCTTCAAGTACGCCTGGGETTCTTGACAAGC TCAAAGCCGAGC GTGAGCGTGETATCACCA 513
3 . 3 09-9 Fmerismoides.abl —  ———mmmmm CAAGAAC ATGATCAC TEGGNNAANCCTCC 645 EE e e e A P P e
*Highlighted years are the source of this study. 02-1_Fsolani.abl CAACAGACGCCCCCGGCCACCGTGACTTCATCAAGAACATGATCACTGGGGTAACCTCCA 705 ,
11-8&_Facuminatum. abl TCTCAGATGCCCCCGGTCATCGTGAT T TCATC AAGAAC ATGATC NCGGNNCGENNCC NAA /472 23Carman_Facuminatum. abl TTGATATCGC TC TC TGGAAGT TCGAGAC TCCTCGC TACTATGTCACCGTCATTGGTATGT 571
08-4_Fredolens. abl ATCCAGACGC TCCCGGTCACCGTGAT T TCATCAAGAACATGATCACTGGGGTTNNCTTCC 684 19Ke]l Tburn_Fredolens. abl TCGATATTGC TC TC TGGAAGT TCGAGACTCCTCGC TACTATGTCACCGTCATTGGTATGT 581
03-8_Fcommune. abl ACTCAGACGC TCCCGGTCACCGTGAT T TCATC AAGAAC ATGATC ACGGGNC NNCCCCC AL 6R2 2Carman_Foxysporum. abl TCEATATTGCTCTC TGEAAGT TCGAGAC TCCTCGCTACTATGTCACCGTCATTGGTATGT 577
21-10_Foxysporum. abl ACTCAGACGC TCCCGGTCACCGTGAT T TCATC AAGAAC ATGAC GLGGGEEECCCCNAALL 6332 27Carman_Fcommune. abl TCGATATTGCTCTCTGGAAGT TCGAGAC TCCTCGCTACTATGTCACCGTCATTIGGTATGT 571
R R R R ) 22Carman_Fclavum. abl TTGATATCGCTCTC TGGAAGT TCGAGACTCCTCGCTACTATGTCACCGTCATTGGTATGT 564
. . . - . 3lcarman_Fequiseti.abl TTGATATCGC TCTC TGGAAGT TCGAGACTCCTCGCTACTATGTCACCGTCATTGGTATGT 572
09-9_Fmerismoides. abl AAAAAAAAAA 655 41carman_Fgraminearum. abl TTGATATCGCCCTC TGGAAGT TCGAGACTCCTCGCTACTATGTCACCGTCATTGGTATGT 563
o UsarIUI , ' CO e C I O n S We re I SO a e ro l I l SO I Sa I I l p eS a n I Se a Se Soy e a n 02-1_Fsolani.abl A mm 706 41kellhurn_Fsporotrichioides. abl TTGATATCGCTCTC TGGAAGT TCGAGACTCCTCGCTACTATGTCACCGTCATTGGTATGT 573
ll—E_FaEum‘i ﬂatum. abl AAAAAA_ _ __ 648 TOEEEEREY O R R R R R R R R R R R
08-4_rFredolens. abl AA———— G686 23Carman_Facuminatum. abl TETCACTGTCTCACACTATCATGTATTCATCATGC TAACATC TC TC TCAGATGLCCCCGE 631
. 03-8_Fcommune. abl AABA—————— 666 19kelTburn_Fredolens. abl TETCGCTAATGTCTCA-TCACAATCATCAT TGTAC TAACGT TTCATCCAGACGC TCCCGG G40
ro O t S . 21-10_Foxysporum. abl A—mmm - 634 2Carman_Foxysporum. abl TOETCGCTCATGCTTCA-TTCTACT TCTC T ICGTAC TAACATATCACTCAGACGC TCCCGH 636
= 27Carman_Fcommune. abl TETCGCTCATGCTTCA-TTCTACTTCTCTTCGTAC TGACATATCAC TCANACGC TCCCGG 630
22Carman_rFclavum. abl TETCATCACTTACACT-——-CATTACCTTC TCATGC TAACATGCAT TCCAGACGC TCCCGG 621
31carman_Fequiseti.abl TETCATCACTTACACT-——CATTACCTTC TCATGC TAACATGCATTCCAGACGC TCCCGE 629
41Carman_Fgraminearum. abl TETCACCACT-GCTGT---CATCACATTC TCATAC TAACATGGEC TATCAGACGC TCCCGG 619
41Kellburn_Fsporotrichioides. abl TETCACTATT-GCCTT-——CATCACATTC TCATAC TAACATGCC TACCAGACGC TCCCGE 629
R " " " OWR O ORR W TR O™ MR ORREWWR
23Carman_Facuminatum. abl TCATCGTGAT T TCATCAAGAACATGATCAT-—————- 661
19kelTburn_Fredolens. abl TCACCGTGATTTCATCAAGAACATGATCACGGGGA- 675
2Carman_Foxysporum. abl TCACCGTGAT T TCATCAAGAACATEAT————————— 663
27Carman_Fcommune. abl TCACCGTGAT T TCATCAAGAACATGATCACTGG——— 663
22Carman_Fclawvum. abl TCACCGTGATTTCATC AAGAACATGA—————————— 047
31carman_Fequiseti.abl TCACCGTGATTTCATC AAGAACATGATCACTGGT-- 663
41carman_Fgraminearum. abl TCACCGTGAT T TCATCAAGAACATGATCACTGGTAC 655
41Kellburn_Fsporotrichioides. abl TCACCGTGATTTCATCAAGAACATGAT-———————— 656
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v’ Fusarium species collected from soil and soybean root rot from Carman
and Kelburn (Manitoba):

Fusarium spp.
(soil sollection)

Fusarium spp.
(diseased soybean roots)

’ b\- \.:b.\_.

» Fusarium oxysporum W Fusarium acuminatum  ® Fusarium davum

W Fusarium commune m Fusarium equiseti W Fusarium graminearum

Fusarium oxysporum W Fusarium merismoides m Fusarium redolens

m Fusarium solani ® Fusarium acuminatum m Fusarium commune Fusarium redolens Fusarium sporotrichioides ~ Other Fusarium species

v Pathogenicity test of a Fusarium commune isolate on soybean varieties:

Susceptible Variety .

Moderately Resistant Variety -

\

4. TEFla gene sequencing of Fusarium species candidates:

Pure cultures PCR amplification of TEF1a gene

DNA Extraction

On-going experiments:
* Final optimization of designed specific primers for F.
detection.

commune

DNA sequence BLAST search

ST
ped.] | L‘/  Optimization of multiplex PCR detection of F. solani, F. redolens, F.
Nucleotide BLAST acuminatum, and F. commune from soil samples.
nucleotide » nucleotide J

* Pathogenicity test of £ commune isolates on rotation crops (e.g. corn).

Conclusion:

** Molecular detection of Fusarium species in the soil reflected the
pathogens isolated from diseased soybean plants.

* F. commune was detected among the soybean root rot disease complex
in Manitoba.



