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Figure 1. Heterokaryon growth of F. oxysporum in.complementation test
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Table 1. The numbers of nit mutants F.oxysporum collected from root and bulb of tuberose in
Dezful

Medium MMC C zapeck Total
Chlorate % 1.5 3 5 3
nitl 0 83 30 188 301
nit3 0 67 19 85 171
NitM 0 23 5 47 75
Total 0 173 54 320 547
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JBVCG d 65,5 ;0 wlax = s VCG C 05,5 ;0 wlaz aw VCG b 055 ;o alos
(Y Jgoz) a8 5
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Figure 2. Sector production of F.oxysporum in C zapeck chlorate medium
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Table 2. Pathogenicity and VCG groups of isolates of F.oxysporum collected from root and bulb
of tuberose in Dezful

Isolate VCG groups Pathogenicity < Isolate VCG groups Pathogenicity

F35 VCGa No test F11 VCGa virulent
F36 VCGa virulent F24 VCG a virulent
F65 VCGa No test F40 VCG a No test
F37 VCGa virulent F25 VCGa virulent
F73 VCGa virulent F29 VCGa No test
F78 VCGa No test F113 VCGb virulent
Fo7 VCGa virulent F16 VCGb No test
F99 VCGa virulent F34 VCGb No test
F66 VCG a virulent F51 VCG b No test
F59 VCG a virulent F3 VCG b No test
F52 VCGa No test F4 VCGDb virulent
Fo8 VCG a virulent F105 VCGb No test
F92 VCGa No test F2 VCGb No test
F87 VCGa No test F15 VCGb No test

F1 VCG a No test F9 VCGb No test
F21 VCG a virulent F20 VCGec virulent

F5 VCGa No test F81 VCG¢c No test
F100 VCGa virulent F95 VCGec No test
F18 VCGa virulent F27 VCGd virulent
F54 VCG a No test F8 VCGd virulent
F53 VCGa No test F31 VCGd No test
F22 VCG a virulent F48 VCGd virulent

F45 VCG a No test
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Table 3. Primers sequences and major random amplified polymorphic DNA fragments generated
from the F. oxysporum isolates collected from root and bulb of tuberose in Dezful

. - The size

Primer sequence Polymorphic Total  Polymorphism of band
bands bands % (bp)

OPA-01 5-CAGGCCCTTC-3 8 9 88 200-1000
OPA-02 5 -TGCCGAGCTG-3’ 3 5 60 100-700
OPA-03 5 -AGTCAGCCAC-3 - - - -
OPA-04 5-AATCGGGCTG-3 - - - -
OPA-05 5 -AGGGGTCTTG-3" - - - -
OPA-06 5-GGTCCCTGAC-3 - - - -
OPA-07 5 -GAAACGGGTG-3’ - - - -
OPA-08 5-GTGACGTAGG-3’ 3 4 75 100-700
OPA-09 5-GGGTAACGCC-3 3 5 60 100-1500
OPA-10 5-GTGATCGCAG-3’ 4 5 80 100-1000
OPA-11 5-CAATCGCCGT-3 5 6 83 100-1200
OPA-12 5 -TCGGCGATAT-3 - - - -
OPA-13 5-CAGCACCCAC-3 4 4 100 100-700
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Figure 3. RAPD pattern obtained from 20 isolates of F. oxysporum collected from root and bulb
of tuberose in Dezful with OPA-01
L: Molecular marker, 1-20: isolates, N: control
F25(VCG a), F36(VCG a), F27(VCG d), F24(VCG a), F21(VCG a), F22(VCG a), F99(VCG a),
F4(VCG b), F8(VCG d), F18(VCG a) F73(VCG a), F11(VCG a), F66(VCG a), F59(VCG a),
F100(VCG a), F97(VCG a), F37(VCG a), F113(VCG b),F20(VCG c) ,F48(VCG d)
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Figure 4. UPGMA clustering analysis of RAPD ‘data of 20 isolates of
F.oxysporum collected from root and bulb of tuberose .in Dezful by Dice
Coefficient
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Abstract

In this study, Fusarium root rot from Tubers in Dezful (Khuzestan, lIran) were
identified and genetic diversity of domnnat species was determined. Root Associated
fungi were isolated using. common isolation technique in laboratory. Collectively 143
isolates of fungi including 110, 27, and 6 at 4 species of Fusarium oxysporum, F. solani,
F.equiseti were recovered-and identified respectively. Genetic diversity of the population
of F.oxysporum was determined using VCG and RAPD techniques. For VCG method, 45
isolates of fungus were selected randomly. Then nit mutant were generated on MMC and
Czapeck media each containing 3% KCIO;. Phenotypic classes of nit mutants were
determined according of the growth types on basal medium containing one of four
nitrogen sources (Nitrate, Nitrate, Hypoxanthine, and Ammonium). From recovered nits,
301, 171, and 45 were nit 1, nit 3 and nit M respectively. Complementation test was
conducted-among different nit mutant of different isolates in all combinations. Results
revealed that all isolates were placed into 4 VCG groups, the largest one containing 28
and the rest containing 10, 3 and 4 isolates respectively. In addition, genetic diversity of
theses isolates was studied using thirteen primers. Cluster analysis of RAPD data was
done using UPGMA, Single and Complete methods. The best results obtained by
UPGMA and dice coefficient, which distinguished six main groups at 61% similarity
level. In this grouping, group I, I11 and VI had 2 members each, group Il had 12 members.
Ten of that belonging to VCG a and groups IV and V had one member each. No close
relation was observed between VCG and RAPD method results. Pathogenicity test that
was conducted using selected isolates of different VCGs revealed that all were pathogenic
to plant. This research is first report of genetic diversity of F. oxysporum on Tuberose in
Iran.
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