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Figure 1- Geographic areas sampled from saffron fields in the cities of South Khorasan province (Regardless of the number
of samples collected, sampling areas are marked in green and with x).
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Table 1 - Primer sequences, product sizes and annealing temperatures used for identification of Fusarium species
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Table 2- Morphological characters of Fusarium species isolated from saffron fields
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Figure 2- Molecular identification of isolates of Fusarium species.
Lanes S3, S8, S1 and S5 respectively belongs to F. oxysporum amplified with FOF1/FORL1 primers; S12 and S10 belongs to F.

culmorum amplified with C51F/C51R primers; S17 belong to F. graminearum amplified with Fg16R/Fg16F primers; S16 and
S15 belongs to F. proliferatum amplified with PRO1-F/PRO1-R primers, Ladder (100bp Fermentas).
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Figure 3- Analysis of activities of cell wall degrading enzymes produced by some isolates of Fusarium species cellulase activity
(a), xylanase activity (b), pectinase activity (c) and lipase activity (d). Data are means + standard error. The experiment was
repeated two times with similar results. Isolates S1 and S8 belongs to F. oxysporum; S12 belong to F. culmorum; S15 belong

to F. proliferatum; S18 belong to F. graminearum.
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Table 4 - Characteristics of Fusarium species isolated based on sampling areas and maximum of extracellular enzymes
activity of secreted by isolates
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Average + standard error, hpc: hour post culturing, Different letters indicate significant differences according to Duncan analysis
using SPSS software (P = 0.05), experiment was repeated two times with similar results.
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Abstract

The aim of this study is to identify Fusarium species associated with root and corm of saffron and evaluate
extracellular enzyme activity secreted by them. In order to study the species of Fusarium, a total of 53 root and
corm samples were randomly collected from saffron fields of the South Khorasan province during 2017
growing season. After washing the samples with sterile water and disinfected the surface with 1% sodium
hypochlorite, small pieces of root and corm were cultured on general and specific culture media. Purification
of fungal colonies was performed using single spore and hyphal tip methods on 2% water agar medium.
Identification of fungi based on the microscopic and morphological characteristics was performed with valid
identification keys. The F. oxysporum, F. graminearum, F. culmorum and F. proliferatum species were
identified based on morphological characters. The results obtained from molecular analysis using species-
specific primers confirm morphological identification. The results reveal that 22.6% of saffron samples are
contaminated by Fusarium species. F. oxysporum is the predominant species with the highest isolation
frequency in samples of 9.4% followed by F. culmorum (5.7%), F. proliferatum (3.8%) and F. graminearum
(3.8%) based on morphological and molecular observations,
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