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i 88% Genetic Similarity
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Fig. 1. Dendrogram generated by clustral analysis based on dice similarity coefficient in

AFLP analysis of 110 F.verticillioides isolates (A-H letters represent the genetic groups
at 88% similarity level)
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Table 1. DNA fingerprint groups generated by AFLP markers of F. verticillioides strains isolated from corn ears collected from different
geographic area of Iran during 2005

aibie [FYYRESERT; " Calises ‘S)KJ;,.&iﬂ ‘5\.%@3)? o baalas Ls-\;{aj‘)f
Location No. of Grouping the isolates into different fingerprint groups
isolates ch)f Bc‘gjf Cc‘gjf Do‘gjf Ec‘gjf Fo‘gjf chjf ch)f

G)lé s ld- u.({.,j F55 o

AMA48, AMS54, AM55, AM109, AM117,
AM122, AM130,AM137, AM141,

20 AMI43 AM145. AMI163, - - AM127 AM49,AM 164 AMI121, AM178 - -
AM173, AM174, AM185

Isfahan Oleis! 10 EE61,EE62,EE63, EE65, EE66, EE69 ,

EE70,EE182, EE191, EE193 N

Ardabil )l

TK72,TK74,TK75, TK77,TK78,TK79,
Tehran o6 17 TK80,TK81,TK82, TK84,TK85,TKS86, TK73 - - - - - -
TK118, TK179, TN71, TV175

Khuzestan ok w KD101,KD104, KD136,KD147, ) ) ] ) ) ]
O 8 KS114,KS142, KS144 KS187
Fars ook 6 FM96, , FM197, FZ25, FZ28, FZ138 - FZ97 - - - 3
Qazvin RS 6 QA31, QB2 .QB22, QQ29, QQ43, QQ159 - - - - - - ]
Kerman Ry 4 K026, K027, KO202,K0203 - - - - . .
KE88,KH95, KH113,
Kermanshah lul 8 11 JKH194,KK103,KK155, KK160, - - - - - - )
KK166 ,KP87,KP124, KP170
_ GG1,GG2,GG3,
Golestan oS 16 GG5,GG8, GG13,GG99, GG12 ,GG16, GG10, GG18 - - - - - GG184
GG94 ,GG102, GG110,GG168
Mazandaran ol jk 4 MQ24, MQ129 , MQ181, MQ183 - - - - - 3
Hamedan . HA107 ,HA112 ,HA115 , HA126, ) ) ) ) ) )
e 5 HA195 -
Other areas jble s 3 AZ59 , SA201 . . . . 3 SA200
All Areas  gbla JS° 110 98 3 1 1 2 2 1 2

sl 0k plasil T i o 53 sl iy S el SUPGMA iy, 5l eslizal b laaylts (ks S 0¥

*: The isolates were grouped using UPGMA method based on dice similarity coefficient at 88% similarity level.
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AFLP 03037 53 o oslial olusl gla ST i Y Jsut

Table 2. Selective primer pairs used in AFLP analysis

oy Sl sy 5k cas

No. Selective primer pairs
1 E12 (AC —3')* M17 (CG-3")
2 E21 (GG -3") M17 (CG-3")
3 E12 (AC-3") M15 (CA-3")
4 E13 (AG-3') MI5 (CA-3')
5 E1l (AA-3'") M16 (CC-3")
6 E13 (AG-3") M16 (CC-3")

il Bl 5 bl gl 5T 3! (slesl 4 Sosline (slacS 5 b o) 5L g %

» Two selective nucleotide with different arrangement were

added to 3' end of following selective primers:
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A AL i Jo M5 55 Sl
Sy S bl 1 i 0T (gl Ll s
i)y Bldezs 35 0l i BOT o5l S
bl ace S5al O o & Ll
cla..a Sl ngiis dl“.&* Oeail s
ol o ki edalie UG w L
Sodae 3l b LUy Sl S i
Skl wlde 93 dil bl gl $3LET
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¥55
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5'- GATGAGTCCTGAGTAANNN -3
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s Gl lausS Ll s Ko
Chulze et al., ¢Abdel-Satar et al., 2003)
SR A mls L Ll (2000
(Mirzadi Gohari et al., unpublished data)
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Table 3. Analysis of molecular variance of AFLP data related to 11 populations of
fungus F. verticillioides (11 Regions)

SoEe v
) Sl e .
£ My Variance PhiPT
;‘_}>‘ .Lp))
S.0.V. Ol kS A Components (%)
Among populations b Curex o 10 13.16 0.683 9
Within populations s Coxes 03,5 96 6.715 6.715 91 0.092 ™
Total J 106 7.399 100
**: Significant difference at 1% level. A cla.» 03,15 e oD ok

gl Al VA o S5 sl Sibles 45 PCOA 4 jond (st o alai = ¥ JSCa
(b) <! Fusarium sp. a8 aldr 55 5(a) F. verticillioides
Fig. 2. Three -dimensional display generated by NTSYS of principal coordinate analysis

(PCoA) which demonstrates I_genet_ic distance of 108 F. verticillioides (a) and two
usarium sp. isolates (b)

™






WAY Jle OF o 5les FF ", 5 JUg @

Sl ol 23 Ll § o 48 2L Glalaman I (5

5 Sl Olajlw p s o s bl IS 36 Olje 5 S slen Jlise Lol
SEp i Sslae 5 (35S slgr 5T L Lol s s S as s SG85 gl
2 ) G ol Jlo e oS 05 o8l ol s b e 0 ol (S5 £ 55
3 et 35 e SI2005 5 ST s S ol 0ol Cenl el i 3,8 15
Sl hdw o ome QLSS 5 o0 st Ul 5 or B ol (S5 55 ae) 53 G
Sl idiond A g gl she OLaLE 5 o5 S s ol i S e 6l 1w
05,5 g S i s g g 5 POl Il rman 35l el 3 I (50558
s a0 3 015 o8l (Sl a2 O et I3 go 583 sLa0 55T
L 555 55h8 S lames 5 (g5 55laS L oo la S plasil of en 4 AFLP
U 22138 Ll s g dlesas () Ken S lael s bl glaaslds 5l sslical
G Gordon Shephard 875 5 a&i LT calis b4 G fujikuroi WSS
3= S\ ST PROMEC liions dunms 3o Al 93 585 (S5 s 5 J S se
S8 s lutnl glaaslis Jla,l bls 4y L1y K5 Sslis o i «5 Fusarium sp.
13,45 Gibberella fujikuroi  .SU_S” o3 sls glas F. verticillioides glaa s
P 3 g0 g dlgi (g Olalls

References

Abd-Elsalam, K. A., Khalil, M. S., Aly, A. A., and Asran-Amal, A. 2002. Genetic
diversity among Fusarium oxysporum f. sp. vasinfectum isolates revealed by UP-
PCR and AFLP markers. Phytopathologia Mediterranea 41:1-7.

Abdel-Satar, M. A., Khalil, M. S., Mohmed, I. N., Abd-Elsalam, K. A., and
Verreet, J. A. 2003. Molecular phylogeny of Fusarium species by AFLP
fingerprint. African Journal of Biotechnology 2: 51-55.

Booth, C. 1971. The genus Fusarium, Commonwheath Mycological Institute, Kew,
Surrey, England. 385 pp.

Bujari, J., and Ershad, J. 1993. An investigation on corn- seed mycoflora. Iranian
Journal of Plant Pathology 29: 23-34 (in Farsi).

vy



------ b sbalr S5 ¢ o

Chulze, S. N., Ramirez, M. L., Torres, A., and Leslie, J. F. 2000. Genetic variation in
Fusarium section Liseola from no-till maize in Argentina. Applied and
Environmental Microbiology 66: 5312-5315.

Danielsen, S., Meyer, U. M., and Funck Jensen, D. 1998. Genetic characteristics of
Fusarium verticillioides isolates from maize in Costa Rica. Plant Pathology 47: 615-
622.

Geiser, D. M., Jimenz Gasco, M. M., Kang, S., Mkalowska, 1., Veeraghavan, N.,
Ward, T. J., Zhang, N., Kuldau, G. A., and O’Donnell, K. 2004. FUSARIUM-
IDv.1.0: A DNA Sequence database for identifying Fusarium.European Journal of
Plant Pathology 110: 473-479.

Gerlach, W., and Nirenberg, H. 1982. The Genus Fusarium, A Pictorial Atlas.
Mitteilungen Biologischender Bundesanstalt Land-und Forstwirtschaft Berlin-
Dahlem 406 pp.

Ghiasian, S. A., Kord-Bacheh, P., Rezayat, S. M., Maghsood, A. H., and
Taherkhani, H. 2004. Mycoflora of Iranian Maize harvested in the main population
area in Iran. Mycopathologia 158: 113-121.

Gonzalez M., Rodriguez M. E. Z., Jacabo, J. L., Hernandez, F., Acosta, J.,
Martinez, O., and Simpson, J. 1998. Characterization of Mexican isolates of
Colletotrichum lindemuthianum by using differential cultivars and molecular
markers. Phytopathology 88: 292-299.

Huys, G., Coopman, R., Janssen, P., and Kersters, K. 1996. High resolution
genotypic analysis of the genus Aeromonas by AFLP fingerprinting. International
Journal of Systematic Bacteriology 46: 572-580.

Leslie, J. F. 1991. Mating populations in Gibberella fujikuroi (Fusarium section
Liseola). Phytopathology 81:1058-1060.

Leslie, J. F., and Summerell, B. A. 2006. The Fusarium Laboratory Manual. Blackwell
Publishing. First Edition. 388pp.

Leslie, J. F., Zeller, K. A., Logrieco, A., Mulg, G., Moretti, A., and Ritieni, A. 2004.
Species diversity of and toxin production by Gibberella fujikuroi species complex
strains isolated from native prairie grasses in Kansas. Applied and Environmental

Microbiology 70: 2254-2262.

vy



WAY Jle OF o 5les FF ", 5 JUg @

Majer, D., Lewis, B. G., and Mithen, R. 1998. Genetic variation among field isolates
of Pyrenopeziza brassicae. Plant Pathology 47:22-28.

Moretti , A., Mule,G., Susca, A., Gonzalez-jaen, M. T., and Logreico, A. 2004.Toxin
profile, fertility and AFLP analysis of Fusarium verticillioides from banana fruits.
European Journal of Plant Pathology 110: 601-609.

Nei, M., and Li, W. 1979. Mathematical model for studying genetic variation in terms
of restriction endonucleases. Proceedings of National Academic Science, (USA)
76:5269-5273.

Nelson, P. E., Toussoun, T. A., and Marasas, W. F. O. 1983. Fusarium Species: An
[llustrated Manual for Identification. Pennsylvania State University, University
Park.

Okhowvvat, S.M. 1999. Cereal Diseases (Barley, Wheat, Rice, Corn and Sorghum).
Tehran University Publications. 475 pp. (in Farsi).

Sheldon, J. L. 1904. A corn mold (Fusarium moniliforme n.sp.). Agricultural
Experimental Station of Nebraska. 17" Annual Report page 23-32.

Vos, P., Hogers, R., Bleeker, M., Reijans, M., Van de Lee, T., Hornes, M., Frijters,
A., Pot, J., Peleman, J., Kuiper, M., and Zabeau, M. 1995. AFLP: a new
technique for DNA fingerprinting. Nucleic Acids Research 23: 4407-4414.

Zad, J., and Ale-Agha, N. 1986. A note on the mycoflora of maize in Iran.Review of
Plant Pathology 55: 3271.

Zamani, M., and Alizadeh, A. 2000. Identification of Fusarium species causing ear rot

of corn in Sari and Karaj. Iranian Journal of Plant Pathology 36: 17-29 (in Farsi).

FVF



