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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.

AJMQ)LMJ)‘J.EA J\ASJ).&JA eJJMMQO'/ Aoddio
ool e Bgslew Melse 5 o Ll b cCondse

2 oosdle 2,6 sla SsJT (Schwartz and Mohan, 1995) S e 3 LS (Allium cepa L) SLy= L

Sl 25 s 5 eaged 03301 5 Ly Sl Shas Jtals slasl i3, 5l S asl . Amaryllidaceae (seslyls
3ok promen Al o elal da gladle s oS
aslie W LUy S e ool 1 5l oS 2B gla S
b sl el & Wl 1y e oS 500 51 ool

ak:§ g)'i‘ L;‘N‘Jﬁ) r\.,bl (Shedeed 2014) &:A..w\ C»-:AA‘ L’ )L\.w.:
9 SYL CJ)M‘U Jde f';k;: 9 olad r_\]ﬁ (S g)b&m
Dol Lol G sl L(Attri et al. 2015) 5 48 o eslinal L35

S5 el Gl b e il bl 5 e sl ol

A Sl s bl ool DBl a8 (1992 bl 5 Comnl U syl ol S Ol geas WIS 5T |

Abdel-) b)“':’;s‘“ )L:’.’. JM Loy Yoo Q:.é) O )‘ g0
.(Hafez et al. 2014

SR S L bl Dl bl o oesdle
Skl Jolse pl 6 Wl Jolsd B (slalS )l S
S50 Solew e sl Col Ll 6 e sl L 5 oo odials
S el 0T dde S 1 (6ol a8 5 gas DLLS

5 b Sopon oS el e 055 Jld WlS A,

Sl A S 5l (Samuel and Ifeanyi 2015) 5% .
bl Olexr 53 G e S e Olgisa (S xS
sdos Jolss Sl Laz 6 (Dumbre et al. 2011) <ol ol
A bl gl S Lpde Csee Sl b
S5 W08 S Shen b s aie, Shey
Sy oS pl 3y s e Shdn S Bl (Sal
L _,1;8 & > .(Rabiei-Motlagh et al. 2010) & 4i .

39> U u.al.:_f g olen e s )'Lﬁ. al.gf :)ﬁ.“.c« Ji.:alf

\FY ol:.w.)l.? 9 ke /) o los /,,bo,'l,o 099 /«5“‘“‘) W‘ 9 S (W0


https://dor.isc.ac/dor/20.1001.1.25885073.1402.12.1.5.9
http://gebsj.ir/article-1-446-fa.html

[ Downloaded from gebg.ir on 2026-05-31 ]

[ DOR: 20.1001.1.25885073.1402.12.1.5.9 ]

il bl slag B (Fls3l S sl s aleli

O 5 513 0

5 bl Sua b sl e cplale el (65,4
sdos Gbla )3 5Ly olS Cudslil Glag B 5 56 S plulis
Aol 5 Ba0kmlsl Okl 3 Jame opl oS
AL bl e Came Sl el IS 5

Wy el Sl

L sy 9ol

Bl 51 il paises tlag,B ilulda 5 Sged 5yl e
o 80 3 s 3 e o35 sl S oS s e s
Sl L3 OB S 5 dcame (il sladko s Gbls
ool AV Ol blsl 590 5l Bl b s 30kl
a0 s ll wles glag B gilulir gl 28 S
Dok g Shie OF L osined 5l de S Sl
L Jime WA) JBT-0T CiS s w0 035 il
5 A il glacand I S S gla b s i Lo
e S M geh b (mban Jsdeds ) pdand 5l e Slabi
SOl S s (55 adds V=Y Sde 4 doys o
s L

Oen 5 ek sy & sl Glag B glalr
e Oy 5 Wl S3L L plad sl «(Salimi et al. 2019)
D S sS Dl a badipad (Gaieds 5l G LS el
S ST ol WA CiS L (555 5 okd o3l
2 eS8 ke 00) femalalir 5 () 3 0 S e 00) Skl IS
a3 Y0 (glos 3 anl LS sladd ped poled s Jime (1)
L (13685 LSSl 05 Sas 8V Do 4 e sk
b & 2B gbaaS w5l e dag B As,
Sl G V=Y Shde 5 edd e L WA S
el 05,8 jaml S5 dy) S5 s 4 0B glaglr

s

S gkl 2, gl sluls

gl USSR J o0 ge KLE ol 1 Loyl gtizes £

G Gein 5 e SO S ol 4 Jea 15
.(Wagas et al. 2015) sl ol LU

JL.{J’J g:,..w‘ ol 4.:‘)‘ &:»-:5)1;‘ 6LA€JL5 6‘JJ Lsém s..d.i)kx;
Olgeas | cod sl L;LAGJLE 5y oo o3liiul 05 1S j4b 4 oS
'@A EXIET USL” e.a\_'»)' dL&hL:§ J?—l.) dus;ﬁb BL Y L;“!LQEJL;
oo gos bl Ol 53 o8 5 LKST e Sl 6 S
(Alyetal. 2011) Ll o 3 ,ne

53 bl Gl Sl S sl Jame slaz B il
Ll o Dl gl Coeal 51 Cl g & S
Sl sz b ol omes (Alizadeh et al. 2021)
bl 5 Lol ubdcay; cotls 53 bl pl (sl alS
Alizadeh et al. 2015; ) cul _alS slag s oo s
Jolse g ge Sledbl Ll . (Alizadeh et al. 2022
@olaBl Dl Odd sl s SllE B sl slen
Jahedi etal. ) K55 o 3,3 Olulydl okl 5 5L gol5e 3
Sle ol Sl LSS moeo alibd ol by (2019
Sl Sunde sl Gla)lely 035 alp 5 ann s
gl glaans o3 a3l e g s Slides 5 LS
5 Sy ke LSSl gle pss Sl elid 4 ol
btk s Al b Sl e ST ey Dl g e
Ll odd lans S35l sn IS by el 5l S
(sl slag ol asdlas (sl (slodulp Se Tl imes
Dl QLS 5 o s bl o blize Sl (s g5 Lo
5 bt Slosast men 5 IS s LoD B
Lol Ly odd g a sl slacdpbe s slacdls

.(Schulz and Boyle 2005) c.ul 43 8 S5

el Lis 53 Sl (0B 550 o) oS ol Dladllas o2, s
Ssbien ladlas 0556 spmae SOl bl L s S
50k pll Ol 53 505 5l olS byl szl plbs
LAl i s 53 LB opl s g 55 51 SOl ma
Sarw s 3 B0 Ol Dbl 3 Sl oS gaile 4 ax 5
Slls o535 Ol e s ol sladle 5 oS ol S

Al Ol b oS Gals 5 0T 535 4 a5 b B ks

\FY L‘,Lz.w.gl.'i 9 )L@ A o)la.é"a /Moj‘,a 0599 /w) 6‘“‘ 9 a_i.ua) (W0


https://dor.isc.ac/dor/20.1001.1.25885073.1402.12.1.5.9
http://gebsj.ir/article-1-446-fa.html

[ Downloaded from gebg.ir on 2026-05-31 ]

[ DOR: 20.1001.1.25885073.1402.12.1.5.9 ]

O\)M 9 :‘)J_w:r

nly bl oyl (Sl A b)) 5 alelid

Master Mix 2X) PCR (gosbel b ylses 25 Seo Slear <09 2
Voochl LSBT s S VA () oKy oS
eSS0 0 Chle b o5 DNA I 2y Sea VY 5 Y 5e S
wf Sl o A S NV Sle e e s S o
Alage s oSaes 055 biosss S PCR byl
o5 (TProfessional Thermocycler, Biometra, Germany)
5l eslizel UDNA 55 g PCR 51> sl p s osls

A ol (Y) Jsr 3.0 ISSR sla S5kl

Table 1. Primers used in this study.

-o5,5 .(Zhong and Steffenson 2001) =5 3 plesil O puizd
© DNA (o KKl g8 aslio 5l oslizal b baalis g
ISSRAF80824 S3LeT 5 ISSR JsSse SLES 3l skel e
ot ey S 51 ey 28,8 15 oLl 350 (V Jsux)
SCay, pleld Gl el gl Olpea baalis &
Ll TS el Lo 5 s olal 5 JsS0se 5 bt

R
PCR b ylie a5 sl 4y 518 4 alge oz olie 5 clale
e 2 Al S Sl Jeld ISSRSSET 1 ealizad

dxdllas u.x‘ JEREW salaiwl Lng)f)Lc] -\ J’»

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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