A bl 5 ST

\\'"/\V JMM\ cY a)l.q...: QV? .Ll?

2 ) e S S gy ol p )15 58 AL S )
Older 9 Ol syl ool

Fusarium species causing dry rot of potatoes in Ardabil,

Tehran and Hamedan Provinces
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Abstract

To study Fusarium species associated with potato dry rot during October 2001-April
2002, samples from stored potatoes were ‘collected from Ardabil, Tehran and Hamedan
provinces. Decayed segments « were = cultured on potato dextrose agar. Species
were identified based on morphological characters. A total of 208 isolates obtained belonging
to Fusarium acuminatum, “F. culmorum, F. equiseti, F. lateritium, F. oxysporum,
F. sambucinum, F. solani, F. reticulatum and F. verticillioides. This is the first report of
F. culmorum and F. reticulatum as the causal agent of potato dry rot in Iran. The prevalence
of isolated species in descending order for Ardabil Province was F. equiseti, F. sambucinum,
F. oxysporum, F. solani, F. culmorum, F. lateritium and F. verticillioides; for Tehran
Province was F. oxysporum, F. solani, F. equiseti, F. sambucinum and F. reticulatum and for
Hamadan Province was F. sambucinum, F. acuminatum, F. solani, F. oxysporum, F. equiseti
and F. reticulatum. A conidial suspension (1x10* conidia/ml) for each isolate was inoculated
on potato tubers. Isolates of F. solani were the most pathogenic while those of F. reticulatum
had the lowest pathogenicity. F. sambucinum, F. oxysporum and F. solani were the most
pathogenic species in all three provinces, whereas F. equiseti and F. acuminatum, were
respectively important in Ardabil and Hamedan Provinces.

Key words: Fusarium, tuber dry rot, Iran, pathogenicity.
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Ao a3 ses 1S e o S (S el g 1 (S Ol w68
s F. sambucinum (F. equiseti F. oxysporiim a— Cudiis a5 S ol sl 3
osb 4 b S Ko baolie o G)LE ol 2l wul Js Coul xS F.acuminatum
5 F. oxysporum 45 S 55 Theron & Holz (1989) .(Y=¢ sladsi>) <l 5L L;J;r:&%
S8 53 a0 S 93 jpam g andls S Shay ole belss o 136k |y Flosolani
el e 5SS il les S b me SU ke 5 O Sl | o
(Peters et al., 2004) LT o Jled 4 OLdSH s St Sy
555 a0 Ol OF 53 1y Bl Slot3 51AY 5 0l e Loyl 51 Lais F. verticillioides
F. solani 31 Sl [ =golben dd o 2l by e glaaslas (Y ISK2) sl ol
slowl 4 56 Jale Ol seas Ll 5 o adkate 55 458l Comar il 3l D)5 5 I s
35 o)l o Sgsnis S5 g Ol oo Ol OLLS e 5135 olels (55l
S A sy 3kl (65U lsle |y €548 oyl Theron & Holz, (1989) .(Puhulla & Spieth, 1983)
S S35y Olal 2 s Rastegar er al. (2000) 5 5o sl 3l s B e 0dE S
2 e o S Sy Sl Jilse e @l @ A L s
2~ F. solani s F. sambucinum &F. oxysporum LgLMJ_,f Oldea 5 QlJ.@_T ‘J.:..Q)\ ot
Gl Oldkan 55 F. acuminatum 5 |3l 53 F. equiseti ods 3L sads S 5 osdle Ll s
enls 30 S O i 5 ol sl 3 LS [ Laas S S sl a0

F. graminearum F. acuminatum (F. crookwellense (F. equiseti (F. verticillioides 4S ¢, sbas



SRS ST S-F g WY Jele psols LA ) 0L Ker s (g S

F. scirpi s F. reticulatum (F. sporotrichioides [F. semitectum (F. avenaceum «F. culmorum
Sds Al 58l o ge (F. solani s F. sambucinum &F. oxysporum) J_o| |l e LS )5

.* (Theron & Holz, 1990; Cullen e? al., 2005; Ali et al., 2005) Lgd o 2lissle

ctﬁ

ADAMS, M. J. and D. H. LAPWOOD, 1983. Transmission. of Fusarium solani var.
coeruleum and F. sulphureum from seed potatoes to progeny tubers in the field. Ann.
Appl. Biol. 103: 411-417.

ALL S., V. V. RIVERA, and G. A. SECOR, 2005. First report of Fusarium graminearum
causing Dry Rot of Potato in North Dakota. Plant Dis. 89; 105.

BEHROOZIN, M. and P. ASSADI, 1994. Report on three Fusarium species as the causal
agents of the basal and root rot of onion and their distribution in East Azarbaijan. Iran.
J. Plant Pathol. 30: 41-49.

BOOTH, C. 1971. The Genus Fusarium.CMI, Kew, Surrey, UK. 273 pp.

BOYD, A. E. W. 1972. Potato storage diseases. Rev. Plant Pathol. 51: 297-321.

BRADSHAW, N.J., J..A. TURNER and S. J. ELCOCK, 2001. Potatoes: A survey of diseases
2000/01. Ministry of Agriculture, Fisheries and Food Report.

CARNEGIE, S«¢F., A. D. RUTHVEN, D. A. LINDSAY and T. D. HALL, 1990. Effect of
fungicides applied to seed potato tubers at harvest or after grading on fungal storage
diseases and plant development. Ann. Appl. Biol. 116: 61-72.

CHELKOWSKI, P. 1985. Occurrence of Fusarium spp. fungi on potato tubers and their
pathogenicity (in Polish). Ziemniak. 105-134.

CHERIF, M., N. SADFI, N. BENHAMOU, A. BOUDABBOUS, A. BOUBAKER, M. R.
HAJLAOUI and Y. TIRILLY, 2002. Ultrastructure and cytochemistry of in vitro

interactions of the antagonistic bacteria Bacillus cereus X16 and B. Thuringiensis 55T

G 5iS (Sa3alS Slidos 4o (g3 gy 553 5 i b (6 S wkige 108 W,K Glad *
oLl (Dl 5 pake Aol (SE5alS 658 osl3 Slos Lo,y doem 2S5 1015 NATA0 Ol N FOY oy

Ol Oldes Olden Ol anks

\AE



VYAY kool (¥ o lad V8 Mo 1 LS gla s slow 5 ST

with Fusarium roseum var. sambucinum. J. Plant Pathol. 84: 83-93.

CLARK, C. A. 1992. Histological evidence that Fusarium lateritium is an exopathogen on
sweet potato with chlorotic leaf distortion. Phytopathol. 82: 656-663.

CLARK, C. A. and M. W. HOY, 1994. Isolation of Fusarium lateritium from sweet potato
seed. Plant Dis. 78: 585-587.

CULLEN, D. W,, I. K. TOTH, Y. PITKIN, N. BOONHAM, K. WALSH, I. BARKER, and
A. K. LEES, 2005. Use of quantitative molecular diagnostic assays to investigate
Fusarium dry rot in potato stocks and soil. Phytopathol.95: 1462-1471.

ERSHAD, D. 1995. Fungi of Iran. Agricultural Research, Education and Extension
Organization. 874 pp.

FISHER, N. L., L. W. BURGESS, T. A. TOUSSOUN and P. E. NELSON, 1983. Carnation
leaves as a substrate for preserving cultures of Fusarium species. Phytopathol. 72:
151-153.

GERLACH, W. and H. NIRENBERG, 1982. The genus Fusarium. A Pictorial Atlas. Mitt.
Biol. Bundesanst. Land-Forstwirtsch. Berlin-Dahlem 209: 1-406.

GUENTHNER, J. F. 2001. The International Potato Industry. Woodhead Publishing Ltd. 222
pp-

HANSON, L. E,, S. J. SCHWAGER and R. LORIA, 1995. Sensitivity to Thiabendazole in
Fusarium species associated:with dry rot of potato. Phytopathol. 86: 378-384.

HANSON, L. E., S. J. SCHWAGER and R. LORIA, 1996. Sensitivity to thiabendazole in
Fusarium species associated with dry rot of potato. Phytopathol. 86:378-384.

HIDE, G. A. and'G. R. CAYLEY, 1985. Effects of delaying fungicide treatment of wounded
potatoes on the incidence of Fusarium dry rot in store. Ann. Appl. Biol. 107: 429-438.

HIDE, G.'A., P. J. READ and S. M. HALL, 1992. Resistance to thiabendazole in Fusarium
speciesiisolated from potato tubers affected by dry rot. Plant Pathol. 41:745-748.

HUDSON; D. E. and P. H. ORR, 1997. Incidence of mechanical injury to potatoes during
certain storage-related handling operations in the Red River valley production area.
Am. Potato J. 54: 11-21.

KARAMPOUR, F. and G. A. HEJAROUD, 1993. Fusarium solani as the chickpea black root
rot agent in Iran. Iran. J. Plant Pathol. 29: 147-148.

KARIMI, A. R. 1970. Wilt of potato plants and dry rot of potato tubers. Iran. J. Plant Path.6:
35-53.

LEACH, S. S. and R. E. Webb, 1981. Resistance of selected potato cultivars and clones to

ARR



SRS ST S-F g WY Jele psols LA ) 0L Ker s (g S

Fusarium dry rot. Phytopathol. 71: 623-629.

MARASAS, W. F. O., P. E. NELSON and T. A. TOUSSOUN, 1984. Toxigenic Fusarium
Species Identity and Mycotoxicology. 328 pp. Pennsylvania State University Press 328
pp.

MECTEAU, M. R,, J. ARUL and R. J. TWEDDELL, 2002. Effect of organic and inorganic
salts on the growth and development of Fusarium sambucinumi,a causal agent of potato
dry rot. Mycol. Res. 106:688-696.

NASR-ESFAHANI, M. 1998. Fusarium species associated with dry rot of potato tubers in
Esfahan. Iran. J. Plant Pathol. 34: 225-232.

NELSON, P. E., T. A. TOUSSOUN and R. J. COOK, 1981. EFusarium: Diseases, Biology and
Taxonomy. Penn. State Univ. Press, Univ. Park, USA. 457pp.

NELSON, P. E., T. A. TOUSSOUN and W. F/ O. MARASAS, 1983. Fusarium Species: An
Ilustrated Manual for Identification. Penn: State Univ. Press, Univ. Park, USA. 193 pp.

NIRENBERG, H. 1976. Untersuchungen Uber die  morphologische und biologische
Differenzierung in der Fusarium-Sektion Liseola. Mitteilungen aus der Biologischen
Bundesanstalt fur Land und Forstwirtschaft, Berlin-Dahlem 169: 1-117.

NIRENBERG, H. I. 1981. A simplified method for identifying Fusarium spp. occurring on
wheat. Can. J. Bot. 59: 1599-1610.

PETERS, J. C., G. S. STROUD, A: LEES, D. W.CULLEN and L. SULLIVAN, 2004. Results
from a survey of Fusarium spp. on GB potatoes. In: Abstracts of the European
Association of Potato Research, Pathology Section Meeting. S. Duvauchelle, ed. Lille,
France.

PUHALLA, J. E. and'P. T. SPIETH, 1983. Heterokariyosis in Fusarium moniliforme. Exp.
Myecol. 7: 328-335.

RASTEGAR; M. F., H. GHALEDEZDANI and B. JAFARPOUR, 2000. Etiology of
Fusarium dry rot of potato tubers in Khorassan province. Proc. 14™ Iran. PI. Protec.
Con., Isfahan, Iran, P. 305.

ROWE, R. C. 1993. Potato Health Management. APS Press 178pp.

SAREMI, H. 1989. Investigation of potato tuber mycoflora in Karaj and Damavand. Proc. 9"
Iran. PL. Protec. Cong., Mashhad, Iran. P. 133.

SCHARIF, G. and D. ERSHAD, 1966. A list of fungi on cultivated plants. Shrubs and trees of
Iran. Ministry of Agriculture, Plant Pests and Diseases Research Institute, Evin, Tehran.

SCHISLER D. A., P. J. SLININGER and R. J. BOTHAST, 1997. Effects of antagonists cell

\Y



VYAY kool (¥ o lad V8 Mo 1 LS gla s slow 5 ST

concentration and two-strain mixtures on biological control of Fusarium dry rot of
potatoes. Phytopathol. 87: 177-183.

SEPPANEN, E. 1981. Fusariums of the potato in Finland. I. On the Fusarium species causing
dry rot in potatoes. Ann. Agric. Fenn. 20:156-160.

SINGH, R. P., V. P. AGNIHOTRI, S. P. RAYCHAUDHURI and J. P. VERMA, 1987.
Thermotherapy of sugarcane for disease control. Rev. Trop. Plant Pathol. 4: 305-329.

STEVENSON, W. R., R. LORIA, G. D. FRANC and D. P. WEINGARTNER, 2001.
Compendium of Potato Diseases. APS Press. 125pp.

THERON, D. J. and G. HOLZ, 1989. Fusarium species associated with dry and stem-end rot
of potatoes in South Africa. Phytophylactica 21: 175-181.

THERON, D. J. and G. HOLZ, 1990. Effect of temperature on dry rot development of potato
tubers inoculated with different Fusarium spp. Potato Res. 33: 109-117.

THERON, D. J. and G. HOLZ, 1991. Prediction of potato dry rot based on the presence of
Fusarium in soil adhering to tuber at harvest. Plant Dis. 75: 126-130.

VENTER, S. L., D. J. THERON, P. J. STEYN, D. FERRIIERA and A. EICKER, 1992.
Relationships between vegetative compatibility and pathogenicity of isolation of
Fusarium oxysporum f. sp. tuberosi from potato. Phytopathol 82: 858-862.

WIERSEMA, H. T. 1977. Laboratory testing for the resistance of potato tubers to dry rot.
Potato Res. 20: 268-269.

WIESE, M. V. 1987. Compendium of Wheat Diseases. APS Press. 112 pp.

ZARE, R. 1995."A Taxonomic Survey on Fusarium spp. Occuring on Cereals in Gorgan and
Dasht Region. MSc thesis, Tarbiat Modarres University. 100 pp.

ZARE, R. and D. ERSHAD, 1997. Fusarium species isolated from cereals in Gorgan area.
Iran. J. Plant Pathol. 33: 1-14.

Address of the authors: Eng. K. SHARIFI and R. ZARE, Iranian Research Institute of
Plant Protection, P. O. Box 1454, Tehran 19395, Iran; Dr. H. R. ZAMANI-ZADEH, Faculty
of Agricultural Engineering, Science and Research Branch, Islamic Azad University, Tehran,
Iran; Eng. A. ARJIMANDIAN, Plant Pests and Diseases Research Department, Agriculture

and Natural Resources Research Centre of Hamedan, Iran.

ARAN



