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Abstract

In order to identify the fungi associated with Azarshahr red onion variety, sampling was conducted from
the main cultivation areas of this plant in East Azarbaijan province. A total of 360 fungal isolates were
obtained from different parts of onion (root, base, scale, flowering stem and leaf). The isolates were
grouped based on their phenotypic characteristics on culture media and comparing the DNA
fingerprinting patterns using the ISSR molecular markers. In order to accurate identification of the
endophytic fungi, the morphological characteristics were combined with the phylogeny inferred from
analysis of ITS-rDNA genomic region sequence. Examined endophyte isolates were belonged into eight
genera and 12 species namely Alternaria atrum, A. tenuissima, Aspergillus niger, A. kevei, Fusarium
equiseti, F. oxysporum, F. proliferatum, F. solani, Mortierella alpina, Setophoma terrestris, Stachybotrys
chartarum and Trichoderma longibrachiatum. The results of the inhibitory effect experiments of the
selected endophyte Trichoderma longibrachiatum strain ASh268 on the growth of several onion
pathogenic fungal isolates including Rhizoctonia solani, Fusarium oxysporum, Fusarium solani and
Setophoma terrestris showed that this strain has a good ability to produce cellulase enzyme in
carboxymethyl cellulose medium and significantly reduces the growth of all the above pathogens on the
culture media. To our knowledge, this is the first report of Aspergillus kevei for the funga of Iran. Also,
this research is the first study on the isolation and identification of endophytic fungi of red onion verity in
its major cultivation areas in Iran.

Key words: growth inhibition, onion diseases, Funga, cellulase, biological control.
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Primer Annealing temperature  Sequence (5'— 3') Source
C)
ISSRAF80824 40 GAGAGAGAGAGAGAGAYG Ratanacherdchai et al. 2010
ITS1 40 TCCGTAGGTGAACCTGCGG White et al. 1990
ITS4 51 TCCTCCGCTTATTGATATGC White et al. 1990

ISSRAF80824 551 ;1 eoliul L DNA 555 g PCR )1, aslipy =Y Jou
Table 2. PCR program for DNA amplification using ISSRAF80824 primer.

Number of cycles

Temperature, time

1 Denaturation 95 °C, 5 min.
Denaturation 95 °C, 45 sec.
35 Annealing 40 °C, 45 sec.
Extension 72 °C, 60 sec.
1 Final Extension 72 °C, 5 min.
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Fig. 1. DNA fingerprinting pattern of some fungal isolates obtained from onion by ISSR marker on 1% agarose gel, using primer

ISSRAF80824.
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Table 3. Information of 13 representative endophytic isolates of onion identified by morphology and molecular methods based on

phylogenetic analysis of ITS-rDNA genomic region.

No. Species Isolate Location Plant tissue Accession number
1 Aspergillus keveii AZFC SA-S319 Khaslu Leaf 0Q848620
2 Aspergillus niger AZFC SA-AP11 Posyan Leaf 0Q848630
3 Mortierella alpina AZFC SA-S116 Gowaravan Leaf 0Q848621
4 Setophoma terrestris AZFC SA-S175 Nansa Leaf 0Q848622
5 Fusarium proliferatum AZFC SA-AP48 Posyan Leaf 0Q848623
6 Fusarium oxysporum AZFC SA-AG90 Gowaravan Leaf 0Q848624
7 Fusarium equiseti AZFC SA-ASh269 Shiraz Leaf 0Q848625
8 Fusarium solani AZFC SA-AM349 Marjanlu Leaf 0Q848626
9 Alternaria tenuissima AZFC SA-AP70 Posyan Leaf 0Q848627
10 Alternari atra AZFC SA-AP32 Posyan Leaf 00848628
11 Trichoderma longibrachiatum  AZFC SA-S268 Shiraz Leaf 0Q848629
12 Rhizoctonia solani AZFC SA-S245 Kordlar Scale 0Q848631
13 Stachybotrys chartarum AZFC SA.AG132 Gowaravan Root 0Q848632
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Fig. 2. Phylogram drawn based on sequence of ITS genomic region of representative endophytic isolates of onion by Maximum Likelihood
method. The numbers above the branches show the bootstraps with 1000 replicates. The isolates used in this study are shown as bold strains
(AZFC...) in the tree. Pythium ultimum strain ABH16 has been used as an out-group in this study. The numbers above the branches indicate
the bootstrap. Bootstraps of the Maximum Likelihood and Maximum Parsimony methods are shown in black and red colors, respectively.
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Fig. 3. Aspergillus keveii species, isolate AKh319. A) The surface of colony on the PDA culture medium. B) The bottom of the colony on
PDA culture medium. C) The surface of colony on the MEA culture medium. C) The bottom of the colony on the MEA culture medium. E,

F, H) conidial heads. G) Conidiophore.
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Fig. 4. Trichoderma longibrachiatum, strain ASh268. A) The surface of colony on the PDA nutrient medium. B) The bottom of colony on

PDA nutrient medium. C) The surface of colony on the MEA environment. D) The bottom of colony on the MEA environment. E-G)

Conidiophores. H) Conidia.
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Fig. 5. The evaluation of growth inhibition effect of Trichoderma

longibrachiatum strain ASh268 against Rhizoctonia solani,
Fusarium oxysporum, Fusarium solani and Setophoma terrestris.
A) Growth inhibitory effect of strain Ash268 on Rhizoctonia
solani. B) Control: growth of R. solani on PDA. C) Growth
inhibitory effect of strain Ash268 on Fusarium oxysporum. D)
Control: growth of F. oxysporum on PDA. E) Growth inhibitory
effect of strain Ash268 on Fusarium solani. F) Control: growth
of F. solani fungus on PDA. G) Growth inhibitory effect of strain
Ash268 on Setophoma terrestris. H) Control: growth of S.
terrestris on PDA.
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Table 4. Comparison of average growth diameter of Fusarium oxysporum, Fusarium solani, Rhizoctonia solani and Setophoma terrestris
pathogens in dual-culture with Trichoderma longibrachiatum strain ASh268 on PDA at 25°C six days after cultivation (in millimeters).

Setophoma Rhizoctonia Fusarium Fusarium
terrestris solani solani oxysporum
30 57 89 90 Control
134 24 16.4 14.6 Dual culture with Trichoderma longibrachiatum
strain ASh268
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Fig. 6. Comparison of the average growth diameter of the colonies of Fusarium oxysporum, Fusarium solani, Rhizoctonia solani and

Setophoma terrestris pathogens alone and in dual-culture test with Trichoderma longibrachiatum strain ASh268 on PDA culture medium at
25°C six days after cultivation (in millimeters).
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Table 5. Comparison of growth inhibition of Fusarium oxysporum, Fusarium solani, Rhizoctonia solani and Setophoma terrestris by
Trichoderma longibrachiatum strain ASh268 in dual-culture with PDA medium at 25°C six days after cultivation (in mm).
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Fig. 7. Comparison of growth inhibition of four fungal pathogens Rhizoctonia solani, Fusarium oxysporum, Fusarium solani and Setophoma
terrestris by Trichoderma longibrachiatum strain ASh268 in dual-culture assay on PDA medium-.* Numbers with similar letters in each
column indicate the absence of statistically significant differences at the 5% level.
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