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Molecular identification of the races of Fusarium oxysporum f. sp. ciceris, causal agent of chickpea wilt
in western and north western provinces of Iran
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Abstract

Western and north western provinces of Iran have the highest potential for chickpea cultivation in Iran. Vascular wilt caused by
Fusarium oxysporum f. sp. ciceris (FOC) is one of the most important diseases of this crop which distributed in chickpea cultivation areas of
these provinces. The purpose of this study was to identify the pathogenic races of FOC in the western and north western provinces. Sampling
was conducted on three infected locations. After isolation of the fungal isolates, identification was performed using FOC specific primers by
PCR method. Out of 116 isolates identified, 94 isolates belonging to three locations were selected to recognize the fungal races. Five races
including RO, R1B/C, R1A, R6 and R5 showed the highest abundance in the studied areas, respectively. Presence of five races from the eight
identified races of FOC in the world in western and north western provinces of Iran indicates the high genetic diversity of this fungus in the
country and distribution of the races of this fungus is independent of environmental factors.
Keywords: Distribution, genetic diversity, polymerase chain reaction (PCR), primer
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Fig. 1. Infection locations of chickpea wilt in western and north

western provinces of Iran selected for sampling. The locations are
shown in pale blue circles on the map.
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Table 1. Primers used for molecular identification of pathogenic races of F. oxysporum f. sp ciceris
(Arvaio-Ortiz et al, 2011; Jiménez-Gasco et al, 2001).

Primers Primer sequence (5’ to 3') Melting Point (°C) Race Ampelicon size (Kbp)
FOC-0f GGAGAGCAGGACAGCAAAGACTA 65 RO 0.9
FOC-0r GGAGAGCAGCTACCCTAGATACACC 69
FOC-1B/Cf GAGAGCAGGGTCAGCGTAGATAG 66 R1B/C 0.5
FOC-1B/Cr GCAGCAGAAGAGGAAGAAAATGTA 62
FOC-5f GGAAGCTTGGCATGACATAC 58 R5 0.9
FOC-5r AAGCTTGGGCACCCTCTT 56
FOC-6f GAGCAGTCAATGGCAATGG 57 R6 1.0
FOC-6r AGAGCAGGGTCAGCGTAGATA 61

11
OPF-12 ACGGTACCA 32 RIBICRO 39
R2
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OPF-06 GGGAATTCGG 32 R1B/C R3 ;'9
0.51
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R5
0.9
R1A 1
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R1B/C 2.7
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Fig. 2. DNA band of 1500 bp in agarose gel 0.8% amplified using FOC-f and FOC-r primer pairs for specific detection of Fusarium oxysporum f. sp. ciceris

obtained from Iranian chickpea specimens with symptoms of wilt in the western and north western provinces of Iran. Above picture: Different isolate codes of
the fungus. M: Marker for DNA size.
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Fig. 2. DNA bands on agarose gel 0.8%for detection of the races of Fusarium oxysporum f. sp ciceris obtained from Iranian chickpea specimens with
symptoms of wilt in western and north western provinces of Iran. from left to right: DNA bands of 900 bp for four isolates (H2-SH5-B10-C4)
belonging to Race 0, DNA bands of 1000 bp for two isolates (E4-A8) belonging to Race 6, DNA bands of 1000 bp for two isolates (D14-B12)

belonging to RacelA, DNA bands of 500 bp for four isolates (M2-C19-B20-A4) belonging to RacelB/C, DNA bands of 900 bp for four isolates (B3-

D12-A11-C17) belonging to Race5. M: Marker for DNA size.
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Table 2. Altitude from sea level, average temperature and average
rainfall of sampling regions of Fusarium oxysporum f. sp. ciceris
the causal agent of vascular wilting of chickpeain in Lorestan,
Kermanshah, Kordestan and West Azarbaijan provinces, Iran.

Sampling region Sea level Average Average
(m) temperature (°C) rainfall (mm)

Pol-e Dokhtar 1056 185 76.9

Kuhdasht 1266 13 63.25
Azna 1589 10.2 55.45
Gerit 1815 17.25 103.25
Basatabad 1518 9.95 95.5

Aleshtar 1719 9.9 53

Khorramabad 1219 13.65 59.35
Gilan-e- Garb 789 155 127.35
Islamabad-e Garb 1376 10.2 124.1
Tazehabad 1802 12.2 122.25
Kerend-e Gharb 1549 12 74.95
Mahidasht 1313 125 125.25
Kuzaran 1375 11.9 120.2
Javanrud 1511 11.55 157.3
Ravansar 1406 11.15 130.35
Harsin 1440 11.8 79.5

Kamyaran 1328 10.7 1115
Saqgez 1594 8.45 58.7

Zarrineh 2068 44 65.5

Dehgolan 1626 10.7 78.55
Hezar Kanian 2415 6.3 84.3

Ghiam-e Waldian 1765 9.05 102.9
Sardasht 1196 9 1335
Baneh 1363 8.7 105.65
Bukan 1405 10.95 54.65
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Table 4. Distribution of FOC races based on environmental factors.
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Table 3. Regression between ethnicity and environmental factors of

FOC isolates obtained from western and northwestern provinces of
Iran (Lorestan, Kermanshah and Kordestan-West Azerbaijan).

rainfall temperature  Sealevel Race
Pearson
. 0.023 0.046 -0.109 1
correlation
Sig (p value)* 0.823 0.662 0.297 -
Total 94 94 94 94

ol Jaoe (gla, 28U 51 i sl [2S] y ie/0 0<p values
0.05<p value: Racial distribution is independent of environmental
factors.

Olsmear s o 51l 5 osby dos (5L LT
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s Sl SB ol FOC 256 (slasly (281 £ g

it * Statistical " Statistical
infected locations dst,?t.';t"t:.al X2 (T ) Tace; correlationatthe ~ (P*) Race- correlationat () Race-
Istribution Sea leve level 0.05 rainfall the level 0.05 temperature
First Location X2>15.560 20.07 15.560 P >0.05 0.743 P >0.05 0.868
Second Location X2>15.980 21.66 15.980 P >0.05 0.455 P >0.05 0.161
Third Location 35.17X2><13.09  13.09 ¢ 35.17 15.640 P >0.05 0.577 P >0.05 0.36

p*=p value

P >0.05: The lack of statistical correlation and distribution of races is uniform

X2>ID: Zero assumption is rejected and the distribution of races is uniform

ID2<X2>1D1: Zero assumption is not rejected and race distribution is random
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.(Elmahi Mohamed et al., 2015)
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