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Figure 1. Images of morphological characteristics of conidia of the AGA2 isolate of Alternaria
alternata isolated from coriander seed sample. (a) Conidiophores with conidia developing, (b, c)
mature conidia, (d) germinating conidium. Scale bars= 20 pm.
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Table 1. Characteristics of Alternaria alternata isolates recovered from coriander
seed samples based on sampling site, pathogenicity and aggressiveness

Isolate code Sample site” Pathogenicity (DI) Aggressiveness (hpi)
AGAl Sarbisheh 0.00+0.00f -
AGA2 Sarbisheh 73.25+0.63° 186
AGA3 Sarbisheh 22.75+0.47¢ 288
AGA4 Sarbisheh 40.25+0.25°¢ 234
AGA5 Sarbisheh 0.00+0.00f -
AGA6 Boshravieh 54.00+0.71° 210
AGA7 Boshravieh 0.00+0.00f -
AGAS8 Qaen 29.25+1.11¢ 252
LSD (0.05) 2.67 -

*Sample sites were located in South Khorasan province

hpi = hours post inoculation, DI = disease index, Average + standard error, Means within a
column indicated by the same letter were not significantly different according to the least
significant difference (LSD) test at the level p < 0.05.
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Table 2. Means comparison of germination and vigor indices as affected by natural fungal

infestation in coriander seed populations

Samplesite”  NFI  GP DS SO SL RL FW DW SLVI  SWVI
Boshravieh (SK) 2 74259 050 025° 11°¢ 14°¢ 02339 0022° 19307¢ 1.65¢
Sarbisheh (SK) 5 6550¢ 1.00% 100® 099 1.09 0.215°¢ 0.019° 129.40°¢ 1.29°
Qaen (SK) 1 77.25¢ 0.25° 025P 12°¢ 15P 0.246°¢ 0.022° 21060¢ 176°
Karaj (AL) 0 8050° o° 0P 14% 17° 0258% 0026° 25552° 2.07°
Arak (MA) 0 8025° 0O° 0b 13P 178 0.257% 0.026° 24470° 2.06°
Qazvin (QZ) 0 80.00° O° 0b 1.3P 178 0256° 0.026° 244.05° 2.04°
Nahavand (HM) o 84752 0P 0P 152 18° 0.260% 0.026° 27755% 222°
LSD (0.05) - 229 062 039 011 0.08 0004 0001 1292  0.07

NFI = number of fungal isolates, GP = Germination percent, DS = the average percentage of deformed seedling, SD =
the average percentage of seedling disease, SL = average shoot length (cm), RL = average root length (cm), FW = fresh
weight (g), DW = dry weight (g), SLVI = seedling length vigor index and SWVI = seedling weight vigor index. Each
experiment was repeated two times with similar results. Means within a column indicated by the same letter were not

significantly different according to the least significant difference (LSD) test at the level p < 0.05.

*Sample sites were located in South Khorasan (SK), Alborz (AL), Markazi (MA), Qazvin (QZ), and Hamedan (HM)

provinces.



YV

Vot Sl O )l FF il (5558 sl alone) (S350l

Alternaria alternata (g1 slow SR 10> (cogubume M) 919 30 2 bowds GBS B Fis103b a0 Slocdale - Joua
Table 3. The effective inhibitory concentration of chemical fungicides against mycelial growth of the

pathogenic isolates of Alternaria alternata
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The units of chemical fungicides concentrations are presented as milligram per liter (mg/L). *Inhibitory concentration
with 50% inhibitory effect on the fungal growth (mg/L). tMinimum fungicidal concentration (mg/L). {Minimum

inhibitory concentration (mg/L).
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Figure 2. Effect of seed disinfection of coriander with chemical fungicides in inhibitory
concentration with 50% inhibitory effect on the disease index (mean + standard error)
caused by Alternaria alternata in Sarbisheh, Boshravieh and Qaen seed populations
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Table 4. Means comparison of germination and vigor indices in seed treatments of Sarbisheh
population with chemical fungicides in inhibitory concentration with 50% inhibitory effect on

Alternaria alternata growth

Treatments GP DS SD SL RL FW DW SLVI  SWVI
Control 65.50° 1.002 1.00% 09" 1.0° 0.215° 0.019° 129.40° 1.29°¢
Mancozeb 69.25% 0.75% 0.25° 1.12% 1.1?% 0.223% 0.022% 154.25% 154"
Iprodione-carbendazim 72502 0.75% 0.25° 1.12% 1.1% 0.227% 0.023* 160522 1.63%
LSD (0.05) 2.76 099 0.65 0.13 0.04 0.005 0.001 12.76 0.07

GP = Germination percent, DS = the average percentage of deformed seedling, SD = the average percentage of seedling
disease, SL = average shoot length (cm), RL = average root length (cm), FW = fresh weight (g), DW = dry weight (g),
SLVI = seedling length vigor index and SWV1 = seedling weight vigor index. Means within a column indicated by the
same letter were not significantly different according to the least significant difference (LSD) test at the level p < 0.05.
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Abstract
Background and Objective
Alternaria leaf spot disease, with the common agent of Alternaria alternata, is one of the
most important seed-borne diseases of coriander. The present study aimed to identify seed-
borne fungi isolated from native coriander seed populations based on morphological and
molecular characteristics. In addition, the efficiency and effectiveness of seed treatment
with chemical fungicides on vigor and germination indices, as well as the control of seed-
borne diseases were evaluated.
Materials and Methods
In order to identify the seed-borne fungi of coriander, seed populations from the fields in South
Khorasan, Alborz, Markazi, Qazvin, and Hamedan provinces of Iran were sampled according
to the International Rules for Seed Testing. After isolation and purification, fungal isolates
were identified and confirmed based on morphological characteristics and species-specific
primers. Furthermore, the level of pathogenicity and the aggressiveness of isolates were
assessed by pathogenicity test on seedlings. The effectiveness of seed treatment with
Iprodione-Carbendazim (Rovral-TS®) and Mancozeb (Dithane M-45%) fungicides on
germination and vigor indices, as well as the rate of disease progression were investigated.
Results
A total of eight isolates of Alternaria alternata were identified based on morphological and
molecular characteristics. The germination and vigor indices varied among seed populations
and it seemed that a part of the observed differences was due to infection by seed-borne
fungi. The results of the pathogenicity test showed that approximately 62.5% of the isolates
were pathogenic and 37.5% were non-pathogenic. Diverse levels of pathogenicity and
aggressiveness were observed for various isolates of A. alternata. Seed treatment with
chemical fungicides had a significant influence on germination and vigor indices. Fungicides
did not completely control the seed-borne Alternaria leaf spot disease of coriander.
Discussion
The findings of the current research demonstrated that the effective inhibitory
concentrations of chemical fungicides varied based on the pathogenicity of distinct isolates
of A. alternata. Disinfection of seeds with Iprodione-Carbendazim fungicide caused a
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lower disease index of A. alternata on coriander seedlings, compared to Mancozeb. In
conclusion, the cultivation of Nahavand seed population out of all the evaluated coriander
populations and the disinfection of seeds with Iprodione-Carbendazim fungicide before
sowing in all areas suitable for the cultivation of this product are recommended.
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