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Abstract

Introduction: Black cumin, an annual flowering plant in the family Ranunculaceae, is
a medicinal herb with many pharmacological properties. Crown and root rot disease of
this plant has been reported in most countries worldwide. This study was conducted to
investigate the occurrence of this disease and identifying the causal agent in southwest
of Iran. Materials and Methods: Black cumin farms were visited in Kohgiluyeh and
Boyer-Ahmad province and southwest of Iran. Plants with crown and root rot were
sampled. Pieces of infected root and crown were washed with tap water, dry blotted and
plated on CMA-PARP. In total, 17 isolates of two different fungus-like species were
isolated from rotted root and crown. Species identification was done based on
morphological characteristics and temperature requirement. Pathogenicity test of the
isolates were done on 3-week-old seedlings of Baft cultivar under greenhouse condition.
Results: Eleven isolates were identified as Pythium aphanidermatum and six isolates as
Phytophthora drechsleri. Both of these fungus-like species were pathogenic on the
tested black cumin variety. Conclusion: Crown and root rot disease is present in the
farms of black cumin in the southwest of Iran. The causal agents of this disease were
identified as Pythium aphanidermatum and Phytophthora drechsleri. The black cumin
cultivar Baft is susceptible to these pathogens.

Keywords: Nigella sativa, Phytophthora , Pythium
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Figure 1. A-B: Pythium aphanidermatum; A- Oogonium with paragynous antheridium
B-Sporangium , C-D: Phythophthora. drechsleri; C- Oogonium with amphigynous
antheridium, D- Sporangium (Bars=10um).
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Figure 2. A) Nigella sativa seedlings: Declining is caused by Phytophthora drechsleri,
B) Root and crown rot is caused by Pythium aphanidermatum in greenhouse.
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Abstract
Introduction: Cereal cyst nematodes (CCN), Heterodera species, are important parasitic
nematodes of cereal. Potato cyst nematodes (PCN), Globodera species, are also serious
pests of potato world-wide. Continuous monitoring of these nematodes is necessary to
prevent their damage to their host plants. This study was conducted to determine the
distribution and density of these nematodes in Ardabil province, northwest of Iran, where
potatoes are planted in rotation with cereals. Materials and Methods: One hundred and
two soil samples were collected from potato fields in the suburbs of Ardebil, Nair and
Namin cities in the first year, and 116 soil samples were collected from the wheat fields
that were cultivated in the rotation with potato in the second year. The samples were
transferred to the laboratory and examined for cyst nematodes. After isolating the cysts,
identification of the species was performed based on morphological and morphometrical
characteristics of the cysts and the second stage larvae. Results: Examination of the
collected samples in both of two years indicated the presence of CCN in some soil samples,
but PCN were not observed in none of the soil samples. The morphological and
morphometrical data of isolated cereal cysts and comparison with valid identification keys
led to the identification of Heterodera filipjevi. Mean numbers of the cysts with eggs and
larvae in those samples that were collected in the first and second year were respectively
0.76 and 0.11 in 100 g of the soil. Wheat fields of Ardebil had the highest and fields of Nair
had the least number of cyst nematode. Conclusions: The results of this study showed that
some of the wheat fields in the province were infected with H. filipjevi and potato fields
were not infected with any cyst nematode.
Key words: Globodera, Heterodera , Potato, Wheat
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Figure 1. Terminal region of Cereal Cyst Nematode Heterodera filipjevi
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Table 1. Morphometrics of con-top of female Cereal Cyst Nematodes
Vulval silt length Fenestral width Fenestral length N
(UM)+SE (UM)+SE (UM)+SE”
Present 8.88+1.73 23.53+3.66 45.47+4.33 16
“Standard Error

Bullae

(AegySae > ) Heterodera filipjevi oo gw sy (el wlasin .Y Jod
Table 2. Morphometrics of second stage juveniles of Heterodera filipjevi (um)

Characters Mean SE
Body length 508 7.55
Body width 20.33 0.58
Stylet length 23.67 2.52

Hyaline 41 6.24

Tail length 55.67 6.11

G 50 (S s 035 9 )Y slad (1 Slwe ¥ Jgubr
Table 3. Mean of number of Larvae and eggs per cyst

First Year Second Year
Character (mean£SE) (mean£SE)
Number of Larvae 14.96+10.14 4+5.9
Number of Eggs 188.85+99.54 133.1+62.26
Numberof Larvaeand 144,95 5 137+63.14
Eggs
Examined Cyst Number 14 13

Sk 0,8V -+ 53 )Y 9 035 BhIS o 9 Q55 Coaman Slal cConmgun Slad (1 Sle F Jgur
Table 4. Mean of number of cyst, empty cyst and cysts with eggs inside per 1009 of soil

First Year Second Year
Number of Cysts Number of Number Numt_)er of Number of Number
with eggs and empty Cysts  of Cysts Cysts with eggs empty Cysts  of Cysts
larvae* pty Ly y and larvae Pty Ly y
0.76 1.73 2.49 0.11 0.74 0.85

*Number of cysts 100 g* soil
ol 0 0391 ¥ Sy L3led ol um\Sbg ASJ..)_b)fbML’M dallan 390 L'é.]al.i.o_;\g_).) OME Guntan Silad
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Figure 2. Distribution of Cereal Cyst Nematode in Ardabil province during two years
survey (a : observed in the first year, A : observed in the second year, a : not seen).
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Abstract

Iranian Pistachio is one of the most important horticultural product in export market. Crown
and root rot caused by Phytophthora species is the most serious disease of plant, which
annually destroys a considerable number of mature and young trees. This disease has been
reported from all provinces of Iran. The pathogen is soil-borne and is distributed by sporangia
or the released zoospores and infects the healthy trees. In the most Pistachio orchards, the key
factors of disease development are the sensitivity of pistachio crown to Phytophthora and the
flooding method of irrigation. The symptoms of the disease are include blight in early spring,
drying of the green leaves during the growing season, gum exudation from the crown of tree
and the root rot. Gummosis can be successfully controlled by integrated disease management
including orchard constructing in non-infected areas, using resistant or tolerant cultivars,
using healthy rootstocks, improving the irrigation methods and avoiding the direct contact of
water with tree crown, isolating the contaminated parts of the orchard from the healthy parts,
using suitable fungicide, and biological control based on Trichoderma and Bacillus species.

Key words: Gummosis, Pistachio, Phytophthora, Root and crown rot
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Figure 1. Various symptoms of pistachio gummosis disease. A- Shoot blight , B-Quick

decline during early spring, C, D -Yellow end of leaf , E, F- Tree green drying (Original)
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Figure 2. Disease cycle of root and crown rot or gummosis of fruit trees (Ellis 2008).
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Figure 3. Planting trees on a ridge in a row or slight sloping the irrigation site to prevent

direct contact of the crown with water (Original).
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Figure 4. Orchard areas with a high disease risk (red stipe in the right side, the location of
infected trees) requiring repeat spraying. The remaining parts of the orchard with lower risk of
disease (yellow stripe in the left) require only a foliar application of aluminum Fosetyl
(Elite®).
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Figure 5. By stopping the growth of new branches, the foliar spraying can be done with
aluminum Fosetyl (Elite®).
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Abstract

During recent years, the newly emerging disease, citrus sudden decline (CSD) has

destroyed many of citrus trees grafted onto bael rootstock in the south of Kerman

Province. The disease is caused by Candidatus Liberibacter asiaticus and its

simultaneous infection to soil born pathogens or Ca. Phytoplasma aurantifolia, or heat

and drought stresses can increase the disease severity and appearance of the decline
symptoms. Using the healthy and certified rootstock, using the Sour Orange or

Volkamer Lemon as rootstock, control of the sucking insects at the time of flushing,

optimum irrigation with appropriate distribution especially during the summer season,

control of soil born fungi and nematodes, avoiding stress to plant and appropriate
pruning are recommended for prevention and management of CSD disease in the south
of Kerman Province.

Key words: Bael, Decline, Liberibacter, Phytoplasma
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Abstract
Bacterial canker disease is one of the most destructive diseases of walnut trees that
causes die back and plant decline and also great damages to quality and quantity of
fruits. The disease can be observed in two forms, at depth and the surface of the bark
which cause by two bacteria, Brenneria nigrifluens and B. rubrifaciens, respectively.
The most important way of the pathogen penetration is the wounds in the trunk and
branches which are occurred due to human activities or mechanical harvesting
equipment. The disease becomes severe with the deep irrigation and when the nutrition
is insufficient and temperature and humidity are high. Current paper explains history,
importance, symptoms, biology, host range, sampling and isolation method also
differential characteristics of bacteria and methods of disease management.
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Table 1. Differential phenotypic and nutritional characteristics of B. nigrifluens and B.
rubrifaciens (Yousefi Kopaei et al. 2007).
Characteristic B. nigrifluens B. rubrifaciens
Tolerance of NaCl 5% + -
Urease production +
Acetoin production + -
Growth at 40°C +
Pink pigment on YDC - +
Acid production from:
meso erithritol - +
myo inositol
Trehalose
D (+) cellobiose
D- sorbitol
D- fructose
D (+) mannose
Utilization of:
Asparagine + -
Salicine + -

+ 4+ + + + o+
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Abstract

Blight disease caused by Mycosphaerella rabiei is the major constraint for chickpea
production worldwide. Pathogenicity of pathogen and the analysis of its genetic
diversity in pathogen population are necessary for management of the disease. Different
strategies such as seed treatment, application of resistant cultivars, adjustment sowing
date and integration of resistant genotype with post-infection application of fungicides
have been recommended to reduce the losses caused by the disease. The use of resistant
cultivars is the best management strategy to minimize yield losses due to blight. But
because of the considerable variation in pathogenicity of the fungal population and
partial resistance in germplasm of chickpea the effectiveness of resistant cultivars is
limited. Different aspects of the biology, pathogenic and genetic diversity, resistance
inheritance and the management options are discussed in this paper.

Key words: Blight, Chickpea, Fungicide, Seed treatment, Mycosphaerella
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Figure 1. Symptoms of blight disease on different organs of chickpea (Original).
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Figure 2. Disease severity of one isolate of blight agent on three chickpea differential
lines.

Ol Sly orbioa 9 I 3929 513 B Bl 1o S5 Gume 390 13 Ol 3 D)l (o JiSeny
o3l lplow ghaw 9glS Lyl g (Blew 03,5 b )3 gl olf) alisee slacily 31 s
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20 ghivlen Gpdonds aagh (pl Adw 5o Cwlbdald cuws 4 2B Ghnlen Cglds 9 dalllas
g989 -Y ccilizee 3l o (LU 5 5d) PLS 39T lge JUEmI -V 1ed 1 (kY3 | @B Slacyacs
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(Atik et al. 2013) Wlos,S ;S5 conds

Mycosphaerella rabiei z)B ylilan £95 o)y Sleddgh oM .\ Jgdr
Table 1. Summery of pathogenic diversity studies of Mycosphaerella rabiei

ey 4l 2l S53b/ols &
Country No. Isolate Race/ Pathotype Reference
India 268 2 race Vir and Grewal 1974
Syria, Lebanon 50 6 race Reddy and Kabbabeh 1985
USA 39 11 virulent form Jan and Wiese 1991
Italy 41 2 pathogenic group Porta-Puglia et al. 1996
Syria, Lebanon 52 3race Udupa et al. 1998
Most of Countries 44 11 pathogenic group  Navas-Cortes et al. 1998
Most of Countries 58 14 pathogenic group Chongo et al. 2004
Canada 64 25 pathotype Ahmed et al. 2007
Canada 00 0 e Vail and Banniza 2008
Pakistan 10 9 pathogenic group Ali et al. 2009
Iran 100 8 virulent form Noorollahi et al. 2000
Iran 26 6 pathotype Shokoohifar et al. 2003
Turkey 64 6 race Turkkan and Dolar 2009
Australia 24 - Elliott et al. 2011
Syria 133 4 pathotype Atik et al. 2013
Iran 40 6 pathogenic group Vafaei et al. 2016
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s,SHle 31 eslaiwl b Mycosphaerella rabiei z)B S5 £95 o0y Slddgh 4> .Y Jgu
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Table 2. Summery of molecular markers used for genetic diversity studies in
Mycosphaerella rebiei

Aldz oldad

2948 No ds¥90 55k &
Country ' Molecular Marker Reference
Isolate
Most C.’f 48 RAPD Navas-Cortes et al. 1998
Countries
Most of 47 RAPD Santra et al. 2001
Countries
Australia - . STMS . Phan et al. 2003
fingerprinting
Most of 68 RAPD Chongo et al. 2004
Countries
Turkey 64 SSR Bayraktar et al. 2007
Canada 58 RAPD Chang et al. 2008
Tunisia 114 SSR Rhaiem et al. 2008
Iran 103 SSR Nourollahi et al. 2011
Pakistan, 24 URP Ali et al. 2013
Syria
Syria 133 SSR Atik et al., 2013
India 25 SSR Baite et al. 2017
Hosseinzadeh Kolagar and
Iran 56 RAPD Barzegar 2008
Iran 30 RAPD Ghiai et al. 2011
Iran 53 SSR Rahimi et al. 2013
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Table 3. The results of Screening Chickpea germ plasm for selection resistant
accessions to blight disease of chickpea

Q_”Aszj NReY]

dﬁggig:ﬁ I\T féﬁfé ;’/; o ﬁlflL:.o Riglj;z;r;::\: Refée?eﬁnce
Turkey 41 7 Toker and Canci 2003
USA 48 3 Chen et al. 2004
ICARDA 25000 14 Pande et al. 2005
Canada 19 2 Ahmed et al. 2007
ICRISAT 424 29 Pande et al. 2013
Kenia 36 7 Kimurto et al. 2013
Pakistan 48 10 Ahmad et al. 2013
Iran 517 9 Shokouhifar et al. 2006
Iran 50 11 Alipour et al. 2015
Iran 210 10 Vafaei et al. 2017

ool Sl iS8558 (Ejeta et al. 2017) cawlosls 39443 duoya¥ - Bl SHlaw e 3D (@)
Olaw Lds 8 dad )3 9 chuoydh - B §)lag Jawsgio (Epidemy) @S dad )3 olus Slead) 9)
Sl S jloolaiwl Gygue yo .(Sharma et al.  2011) cowlaials QhS uumY - I AS
L S)lows il (dlS 1230+ S8l B (§)lows s ($1S dad Ol 53 (g el 581 9 (g fuel S93T
3o oL S5 ((Chang et al. 2007) oot ()5S xS 40 0393 Job )3 SV (el b F B Y

(Wise et al. 2009) 59 b Sz cplds Sl Sodldz (S 35 Caaglia Jgy Sy (ol

5936 ($idgu0 Cupae )3 leards Slgaws  oalassl b Hdy Hlasd gl L F Jgd
Table 4. Chemical seed treatment used for management of blight in chickpea (Gan et
al. 2006, Kiersten et al. 2011, Harveson and Urrea 2017)

Qs 03l oU Lébs O
Chemical compound Efficacy Location
Copper compound Poor caas India

Thiram Good s> India
Benomyl Very good ¢ A India
Maneb Excellent Jle ICARDA
Benomyl+Thiram Excellent Jle Turkey
Tridemorph+Maneb Excellent Jle India
Thiabendazol Excellent Jle ICARDA
Ipconazole, Thiabendazole Good e USA
Thiabendazole Good e USA
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Table 5. Fungicides used for foliar applications in control of blight disease of chickpea
in different areas of the world (Gan et al. 2006, Shtienberg et al. 2006, Armstrong-Cho
et al. 2008, Harveson and Urrea 2017, Ejeta et al. 2017)

Qlearss S5 2948 abs
Chemical compound Country Efficacy
Chlorothalonil Many country Excellentdle
Azoxystrobin, Pyraclostrobin Canada ExcellentJle
Mancozeb Canada, Pakistan Poor e
Mancozeb Australia Good w5
Mancozeb Iran Good wg=
Tebuconazole Palestine Very Good w3 s
Tebuconazole Canada PoOr s
Thiabendazole Egypt Good 9>
Thiabendazole Pakistan Excellent Jle
Carbendazim Iran Very Good wes s
Carbendazim India Good ws=>
Carbendazim Australia, India Poor s
Zineb India Excellent Jle
Prothioconazole, Thiabendazole USA Good s>
Mancozeb, Top* Turkey, Ethiopia Good ws>

*Azoxysrobin+ Difenoconazole
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Asaedsd 5l sl oudplel Sleadgh pelul . (Bretage et al. 2008) cul 03,8 G)lew o e
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Abstract

Wheat is one of the most important cereals grown as human and animal food in the

world, including Iran. This crop is infected by various pathogens such as fungi.

Graminicolous fungi are important pathogens which cause root and crown rot, leaf

blight and black spot on wheat. Some methods, with high efficiency and safety for

human and environment, have been employed for controlling these diseases. Since the
activity of these fungi depends on some factors such as soil temperature, pH, moisture
and nutrients, the proper agricultural practices before planting and suitable irrigation
and good fertilization would be effective in pathogen control. Various species of

Trichoderma, arbuscular endomycorrhizal fungi and some bacterial species may control

the disease through some mechanisms such as biofilm production, plant growth

promotion and enzyme production. Generally, integrated management with the aid of
simultaneous application of several control measures would give the best results.

Key words: Wheat, Pleosporaceae, Root rot, leaf spot

> Corresponding author: rmostofi@shirazu.ac.ir

OA


mailto:rmostofi@shirazu.ac.ir

VAN Ol 95l oY A cpiiid Jls 2LS wliss)low il
Plant Pathology Science Yasouj University & RICeST (Iran) Vol.8(2), 2019

Suay Wl
SOkt Sz 31 (b SLG)lan (Bl Cuyate
Pl paald 005§ gime L2y 9 (oS (5553 Bubius
S ofadls (5 ylas suSasls ¢ Sapols isw
VWAA/- 0/ A i iomdo YAV Y/ T iedbys
)0k tS Sl 3l il SLGlw fudls Copde (VWAA) 5 LodaliosliG g 9 oo (45 6)S3
DOI: 10.2982/PPS.8.2.58 .0A-54:(Y)A (&S swlidisylaws L2l
oS
cuiS el 9 Oludl Sle Gl Ol 9 Oyl ) 0378 ygb @ 4 col £y Ohb‘gfo«ajw IS ‘w.;f
Gi0wediS Sl 0,8 s )L dla> 3)0 LB dlaz I (4lises Jolge lowsd Jgsame ol Dgdis
b QUgigy S 2 sl sl dlati 9 S oS cdBsbo 9 di) Shagy S )3 45 Wi (s Ol
Cllad aS 0T I .l 00t 4id,S JE b AT L 01 yle Sl sy Jass 9 Ol Sy panl 9 0L abs
Cewd pll eyld 5»..») S )3 39290 Qe dlge 9 Coghy cdbupul o WSle Jolge 4 lazyB (pl
Byb 1 a9 dalss S5 sl Jelge ool Hlee 13 calio (23345 9 Gl 9 il 3l U (1) ©ldas
g aile (Yo ey 4 AL (S 5 ST sladanzy o Trichoderma slaassS i (£lsl Ko
Wiz 3l oaliiwl b (il ohyle S sb 4 S (2 5lee by Silaw @l Adgs 9 ol8 diy (lidl calidon
23 |y domald (g Olojed ysb 4 i)

SpeSJ cddny Suuwss «Pleosporaceae ‘(o.uf 1SS 8519

.

dodo

95 4 Ol 9 Ol > aswy ysb 4 45 Cuwl age WY guaxe 31 (Triticum aestivum L.) ‘a..uf
a5 3l g puiS S g el 1y s pape pgan SO G SIEE 0L cpl ogis S @5 5 T Cyge
425 33 9 OLudl i Sl gl a3 53 pAiS olS el Poge OLediS ol 31 il Has 5l ax 9 a3
Gl o5 Ogadan VF Olpl ) e.uf gl AVl Ol .pls 36 saxiue Bylas g ply wdsS Gl peo
Shuiw «§)39 S B SdLw 1SS Joliy ilisee Slag)low 0956 (FAOSTAT 2017)
ol odd S olE cpl S9) dBgb 5 Ay Sk 9 ol das Sy $HEgw b GpaS) (S
Alternaria, Bipolaris, Cladosporium, ¢4isS wile (Graminicolous) iokedsS slag)ls
. (Mirabolfathy and Ershad 2006)4iud suiS ege $W)Siles 3 Exserohilum s Curvularia
LB ool SLppRIS Aoble ASS pedusS JuSad 9 udzad Jioddss b dad el lag)B ¢pl
4 ByagiauS S9) LeguaS Wads JuSad Glades b aykie Cll> 4 pudivus Ciyguo 4 9 50,8
JeSa3 )ly 6,5 b 3 ol Syl Cyguo 4 9 Ansls 3Ll > g WS (2 Wy (il g0
&:55,«0 9o Lﬁj\ Il )0 .l 3929 Caando o Kil g Cwjod gy Cll> 95y )3 gy cpl . Ligd s
.(Alcorn 1988, Shoemaker 1959 ) Lgdi s ObodiS 0,5 )5 diwy 9 d3gb Sdwgs 9 Spd 9 S,

SHOkeS sz b -)
Obpe Olgic 4 4S LS dlaz I Lk (9 9 (£ OlhediS GHOkediS Szl Glne (pyiege

DA aslss Jsmermostofi@shirazu.ac.ir

o9


mailto:rmostofi@shirazu.ac.ir
mailto:rmostofi@shirazu.ac.ir

Lo yiald 63033 g 9 (1S (5,58 GH0kediS Szl 5l (&b Glag)law (fdll Copde
Plant Pathology Science Yasouj University & RICeST (lIran) Vol. 8(2), 2019

Golad 4y Olgis ¢S 9 SldiigSa)d (Cd gy co3 (LS 4 o9Mle (louds dislis gy cnl Sl
0559 «(Echinochloa crus-galli L.) <3g)s« «(Cyperus sp. L.) eduobsl wile j,a slacale |
Sorghum L.) 843 «(Arundo donax L.) s «(Dactylis spp. L.) gL cale ((Sorghum spp. L.)
¢ «(Typha latifolia L.) 49 «(Heliconia rostrata L.) Olpsl Sizys S ¢(halepence
z6 Jie 0lsys I & «(Heteranthera zosterifolia L.) o)t cale ¢(Cynodon dactylon L.)
W «(Abelmoschus esanlentus (L.) Moench) 4wb il Shgs olS 31 &5 s (Pinus spp. L.)
(Hylocereus undatus L.) ol osse ¢(Musa sapientum L.) jseo ¢(Cucumis sativus L.)
«Malvaceae <Uforbiaceae <Anacardiaceae oy 31 3l 5 (Saccharum officinarum L.)
Ellis 1971, Ahmadpour et al. 2011, 55 olal Zingiberaceae s Rutaceae
.( Manamgoda et al. 2011 and 2014, Oeurn et al. 2015, Singh et al. 2016
puiS 55 GHokeliS szl I (&L sgles-Y

pS Sonhy S 4S9 b 9 din) Sy O Syo (s ol dhats Sy lew LB 31 09,5 ol
Ao dliw 4 Sl s crized (Shamim et al. 2008, Matusinsky et al. 2010) wiS s sl
D3 Mol b g odi 42y 9 0uuSg,> Ay duds S ST J3 Mg dils diwgy Ol obuw Cacl 03,5
9 oS (a8 OT Jawss o8 O Hlaw 4 .(Etebarian and Mohammadifar 2007) 3g 5
I 506sS dsy3e 53 e B Ygane gy dalys odds W5 ddgle CudS (1BE G 9 Al S
N Ears 3 dd ok e g b 4zl8 Sro 4 samie ol 5w s $390T ol 32 09D i (b
G)law oS Slmyl (GHOLlS )8 SdisS |\ Jgur .39 s 0ublis de)ie 15 S domall 4o 0 9b S
4 ods Yylg oyl S 9 plS 0393 Gobaidl 9 L) Cuedl 4 dagi b aade OLad ) Olpl )d pS )
IO s gzsd BB Cuadl Glow b 0ok 5 5les GGy (s «SH0eS Slag)ls Lawgs o
Oll Jaal 53 580l o yicanlio dihl 5 ) cpl 3l 50 SLGw sles SRy w2 Wlio cnl &S

]

oS 53 SH0keliS Slag)ld I (36 G lew Cupke-Y

&> b g calise SadieS lawgs Cawl pSae ‘a.ufja g, 5 29,5 ol dawgs ouis sloml Slacsylew
Sy 9y ool 3 (Hashemi Alizadeh et al. 2013) s9& sbml i diz b d5¢5 Wiz 31 (oS35
Slapd) S o £h) Slaghy) duws sz 13 L gk 4 ey ool 21 3929 LOT Hlee Sl Golaie
38 2 O3 e 055k 9 (G} B3pks ¢p9lie
SFLI s gy -)-Y
doe 3 Sl Szl ol ol 3 ObediS o 5y lacale 1 3y Gdile b o)k -)-)-Y
) Eodi 9 3950 G 33 531 6 psS o 31 i LT 03 o 3 iy et T GLIS O bune)
Dl lyylewo
o a5 laduad 4o 9 St 9 0,8 bl )3 B 51 09,8 cnl Chluus 1 Ci Fyl @alass-Y-)-Y
YL Cugb) 9 pugibis 4235 YA Slad Loyl ool 51 56 §naS) H9,0 by Jal cper Lbes Gl
Calisea (SladigS dS als lad (VFAA) Luyaeld 0303 giuwe 9 (145 (SyS® (w50 -(Viani 2014) el %A -
Ahenlas a8 )y Gugmadus d2d YO B Y0 Slales 53 |y 395 Ay ASlu> §i0kelsS Sl i
s 4 (HashemiAlizadeh et al. 2013) el 50 il 4 (5 Shld 9 S S o bl
El @udass )1 LB cnl ) (36 S law Hlgs 15 (g s enesS Bl 4o a8 ol cosS Jdo
) o 31 Sl St Ole) 02,5 w3 Jdbs 4 B 03 S sl 350 Ay Semnsy slgn 50 S



VAN Ol 95l oY A cpiiid Jls 2LS wliss)low il
Plant Pathology Science Yasouj University & RICeST (Iran) Vol.8(2), 2019

Ol 33 e Slew GH0LekiS latisS -1 Jgur
Table 1. Graminicolous wheat pathogene species in Iran

Slow a8 Slow GliS S e
Sl
oy

d3gb> g dday Shwg
Bipolaris @Ml (3,2 OlalbydT Irani and Ershad 2000, Mansouri et al. 2001,

sorokiniana cdbos Oleolys Mirabolfathy and Ershad 2006, Safaei et al.
leyS e olxsy 2008, Abbasi and Aliabadi 2009, Ershad 2009,
)by (Ol Amarloo et al. 2012, Dehghan et al. 2015,
&5Spe Mehraabi et al. 2015
Curvularia ¢ B Oyl Mohammadipour and Ershad 2002
australiensis it
C. papendorfi ol
C. spicifera c@se O3l Irani and Ershad 2000, Mohammadipour and
¢ 3% Oyl Ershad 2002, Saaneei et al. 2011
chu«-)@
C. o0l
verruculosa
Exserohilum o\
B rostratum
Snas i
B. sorokiniana  «pl ¢3¢ olxaly3l Irani and Ershad 2000, Mansouri et al. 2001,
c(dlods Olulys Mirabolfathy and Ershad 2006, Ershad 2009,
«OlbeyS ¢ w8 Ol Safaei et al. 2008, Abbasi and Aliabadi 2009,
S5Sye cOlinsy) Amarloo et al. 2012, Mehraabi et al. 2015,
B. spicifera (e Olalydl Irani and Ershad 2000, Mohammadipour and
¢ 3% OlulbydT Ershad 2002, Saaneei et al. 2011
Oliwl
C. it
australiensis
C. papendorfi onld
E. rostratum owle

O 03907 cdzm 53 9 S Blasl 4 035 (Sladiny 3925 Sl 530S Oy asliS B 9 blay 15 Glaw Jole
35S G353 35 Bas 53 )k BB 51kl S ysb 4 b dade Wlgis Glaw Jols brwgs LOT S
Eb e oS Sl d5dis 4o ol .Sl mo sl dilaia Slg 9T 4 dzgd 3)g0 cnl 43 4l

.(Adesemoye et al. 2015) 59 oslaiwl dilain )5 dbogiye 3Sle CleMbl 3l s
Rl 4l Q95 (S35 S 53 iy Sumsy Silaw Dles Slao 31 (K T (£ LIUS GHlydy =) -Y
Vicia faba ) YL «(Helianthus annuus L.) 013,58 0baT asle OlwedsS 3l ae (LS 31 0lgi 2 glare
Solanum ) sy ¢(Sinapis arvensis L.) Jsy> «(Beta vulgarisL.) sz «L.
oble «(Brassica napus L.) 15 «(Sorghum bicolor (L.) Moench) esSysw «(tuberosum L.
A3 Sdle 5 3,8 oolawl (Pisum sativum L.) $5,83955 9 (Vigna radiata (L.) R. Wilczek)
xl 2 odke 50395 Gylew Jale Ol ol ol 1) ccml ot by sl a8 b 95 5 13 31 o5lakusl

A


https://en.wikipedia.org/wiki/Carl_Linnaeus

Lo yiald 63033 g 9 (1S (5,58 GH0kediS Szl 5l (&b Glag)law (fdll Copde
Plant Pathology Science Yasouj University & RICeST (lIran) Vol. 8(2), 2019

o -(Fernandez and Conner 2011a) 1S @S by Slaw Jole iy 45 WS i3 (S3lge Llg5 2
Aab dnae Wiz 1w Jl SO O 4 cpa) ABIS Gl ol b 55 9l5 0l ol b a9l 0)95
s eﬁm oo adl (Moore and Conner 2011a, Fernandez et al. 2005, Mansouri 2012)
cale Hdy w8 OLLS 3l oalkiul b b Gacale G 55 6oL) €85 Wb ore) GRishS el b gl 03y
Qb il Glew dale Sl (qulie Obine Wilgicz 308 5,0 slacale gl ) ols Olas 9l 4o )y
d9d $8IT il Jlidl 4 smin 9 00,8 Jas aleol) g Olgis 4 Llgics w0 o LOT S99
WL bl 03,5 S ) b Olgis wild pdaoel gl 4l .(Adesemoye et al. 2015)
Ol odle g Ll diad 4y Gusdco Cas e Sl B opl L) wls J1aB ) Glew Jole Al
WBbig a8 0T Cugh) Olie 9 0dd 15,8 03,8 Ll |y Sy dedygs 595 b bl 31 JB e (239
.(Burrows 2013 <Mansouri 2012) 4i dals3 deluwl GHlaw Jole Glas ¢l Jal & dxa yo
Llge (Poddgs dl>ye 3l pw cslio Gl sl 0g0 sl ST Ol 9 Oliwe 1diags Gl -F-)-¥
olyeds  dl>po cpl 53 QT (S Jasl b 3 oyl 5 1) £S Hlga SoL) > B |y dBgbs 9 din)y Sylew
ol Coley 5 Canlio 2585 ShIs Jw 1o ol S (S Hob @ .Cawl o0 ol 198 oy Sle,S
A 4als3 gHolediS )l (26 Glaslen 95 3 GSskr el 9 03,5 Hlos |y Cugh) iS5 Cwslio
2 e gl 369 plaie el Olnl 13 §EpAS bl S 039 S 9 08 4 =i b 503 )b
pae 3250 L drgd dyge b S SIS didl .cils dalys GiokediS SladisS I b Glen Hlge
oLE 55 Sy Cygee cnl A 03 1 L35 o8 >l s (S5 @ i o el (g @ Sl
35S dalgs slml yheplus 5 DB Ak Glp b cwle Gusb)y lald 5 odd Gilulule cel
.(HashemiAlizadeh et al. 2013)

dgere Shwg Hlgn 1o Wilgis OBl d> b difg s SagS 3l oolaiwl Ludl diugs 233gS -0-)-Y
@ o) Sladiyy udgs Juds 4 dilawd SasS i oalaiwl cpl o ogdhe dsb 35 puiS dBsb g diw)
.( Moore et al. 2005, Adesemoye et al. 2015) LS s S Hlaw 2l 3 30 Syl Ol

p9lde p§) s Y-y

5 0dd plsl L3 )3 oy 093G .l pslie 03) cuiS LSlow o2l b aibe Sl ,Sos J=ol)
QLOT polisdas plB)l 31 Helare .Wilodss § yae (ol b polindass pslis Olgic 4 3o (line) 45 b o)
AS LOT )3 Jgsame oS 9 oS (108 Olie Lol ciis cyluns Lz 51 09,8 ol Jawgs oS wiud
Bipolaris g I &b ddgb 5 diy) Shewm & @) Lz Cwglis @y ol polus Byl |
Dl (gl Glisy Byl caglie S 9 () D SE3)y 3ls Olas alwl > sorokiniana
295 9 09y phyS SO Ol pB)) 9 p9lin das M-79-6 9 C-78-14 oY 9 cuidgye «olld gl
52 093 ShIs S Slaedy S sals olas OhKed 9 J uag3 .(Samiei et al. 2008) wiwd ol
W32 Olas ol ahads Gl 4 Grdw Caglin (SYlom 4 Cond VL Josd 9 530S s G
.(Lietal. 2019)

S 0)ylae-Y-Y
Calizes Si9S (aun) Hlge Jole Olgis 4 Gouaia SlezB 0giS 1 oylake Sz I salirul-)-Y-Y
B. hawaiiensis (Bugnic. ex M.B. Ellis) J.Y. «B. ellisi (Danquah) Alcorn 4= j!) Bipolaris
4 Olgie LOT dlax I .iloas asla (B. spicifera s B. sorokiniana <Uchida and Aragaki
«T. harzianum J.H. Rifai 1969 4= jI) Trichoderma saisS 3 JsSwsnT sadin)z samn
Etebarian ) 5,8 oyl (T. viride Pers. 1794 o T. virens (Giddens Mill. and A.A. Foster) Arx
2 3 gugy .(and Mohammadifar 2007, HashemiAlizadeh et al. 2013, Singh et al. 2016

Y



VAN Ol 95l oY A cpiiid Jls 2LS wliss)low il
Plant Pathology Science Yasouj University & RICeST (Iran) Vol.8(2), 2019

9 T Gl 0lS 5 S lailgy 9s b dsSug)] BB ol Wigliie Guw) SaodiSls J S
Sl s ol Sedl Glows dlge 53 Oladd (leslge 9 (Gue 9 phwd «(S9) Wk) cge ol
Comaz Gl 9 (Yldedlge 9 olatul Joxs o B Slew ple b Cold) (Jarme Sl 1l cdiy
sladisS . (Hashemi Alizadeh et al. 2013) &S s SS $ylow e 9 (208 4 S dido SlagSL
Sentanian Cnglio sans 03,5 Jlad 9 )8 duay iy bl (5> b (a3 Trichodeerma calisws
ST plo 9 HUS GlaeuSly GV gol gibyy Jud diile @laessT udgs )5 Gialdl 31 L) s
Bipolaris sz 3l o4 SbGlan slgs 53 0lS 55 Slaw dlos oyl b dilis (Cwglie ool b Jasiye
1, Sl o sl ublisl uiile )48 3190 udg3 b T, viride 4555 .(Singh et al. 2016) Liud S50
sladisS (59, Trichoderma cakizs sdisS (5513851 Olie .(Dennis and Webster 1971) ssdi s
dogaw 45 o3ly Olas (2007) dSdeme 9 Oblas! wyp Jbe Slp ol glae Slap Calisea
T. harzianum UBSTH- 4li> (e .3)ls B. spicifera sgy b ,3! (pys5gwe T. harzianum M
ol ,S3 45 039 .(Singh et al. 2016) ol aisls B, sorokiniana dewy déy 31 §ublaib ¢py3YL 501
g (3 Hlge Sl @3 clale p3eS Jbie Gl 2ls $3L) Cuadl j6 o3laiwl 330 7B clale oS
Etebarian and ) cewl Adde o sl Vx)-8 T, harzianum Wyygewl Ogaudlwguw

.(Mohammadifar 2007
Escherichia Bacillus sp. dlez 3l $adxie S5 8L 098U 1 (oylaie SLGASL H b3liiuwl-Y-F-Y
4 Stenotrophomonas sp. s Achromobacter sp. « Pseudomonas sp.«sp. Paenibacillus sp.
Ok ) .( Gozari et al. 2018, Villa-Rodriguez et al. 2019) Wlouis § a0 (dwu) Hlgo Jole Olgie
Sdaliz 9 LOT 3l g (Pseudomonas s Bacillus duie $adisS 3y90 53 $3L5 S gwyp WoT
Dal Belo 2003, Mohammadi et al. 2005, Hashemi Alizadeh et al. ) cwl sui plxl 35,540
2013, Khezri 2016, 2017, Singh et al. 2016, Gozari et al. 2018, Minaeva et al. 2018,
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Abstract

Ash tree is an important symbol of the urban green space in the world, which is also
used in the construction of home and sport equipment. Ash dieback disease caused by
Hymenoscyphus fraxineus is widespread in the most forests and green areas of the
European countries. The disease was first observed in Poland and Lithuania in the early
1990s. The geographical spread of the pathogen has increased in the last two decades
and so it is now is considered as a serious threat to the Ash trees. Initial infection is
caused by ascospores released from apothecia formed on the previous year's leaves
dropped. Disease management can be achieved by prevention and quarantine methods,
sanitation, identification and cultivation of resistant cultivars and the use of chemical
fungicides. The disease has not been reported from Iran so far, however, the possibility
of entering the disease in the future is unclear. Therefore in this article we discuss the
various aspects related to this disease including symptoms, pathologic biology, and
management methods.
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Figure 1. Symptoms of ash dieback disease, a: Dieback on the ash trees, b: Necrosis
lesion on the ash trees branches, c: Canker on the ash trees, d: Leaf vein necrosis on the
ash trees.
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Abstract

DNA sequencing is used by virtually all branches of biological research. Among the

first advanced sequencing technologies, scientists were able to elucidate genetic

information from any particular biological system using the Sanger sequencing method.

Although Sanger sequencing generates high quality sequencing data, its limitations such

as scalability, speed and resolution often preclude scientists from obtaining the essential

information. To overcome these barriers, next generation sequencing technique (NGS)
was introduced at the beginning of the 21% century. This technique provided a highly
efficient, rapid, and low cost DNA sequencing platform beyond the reach of the
standard and traditional DNA sequencing technologies that developed in late 1970s. In

2009, NGS technologies began to be applied to several areas of plant virology including

virus/viroid genome sequencing, discovery and detection, ecology, epidemiology and

replication. It is expected that NGS plays very significant roles in many plant virology
researches.

Key words: DNA sequencing, Viroid, Virus, lllumina/Solexa
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Table 1. Next-generation sequencing of plant viral sSiRNA, total RNA or dsRNA from
virus-infected temperate fruit crop, citrus or fig hosts (Barba et al. 2014).

Sample Sequencing

Host Study finding preparation/target platform

A novel virus isolated from infected raspberry plants was
completely sequenced and characterized. It was
Raspberry  designated as Raspberry latent virus. The virus is a novel dsRNA Ilumina
dicot-infecting reovirus in the family Reoviridae,
subfamily Spinareovirinae.
In Citrus tristeza virus (CTV) infected citrus plants It
was shown that the citrus homologues of Dicer-like
ribonucleases mediate the genesis of the 21 and 22 nt
CTV siRNAs and that the ribonucleases act not only on
the genomic RNA but also on the 30 co-terminal
subgenomic RNASs and, particularly, on their dSRNA
forms. A novel citrus miRNAs was also indentified and
how CTV influences their accumulation was determined.
A novel DNA virus species, member of the family
Geminiviridae, was identified and associated with citrus ~ siRNAs and total Illumina
chlorotic dwarf disease. A provisional name of Citrus DNA HiSeq2000
chlorotic dwarf-associated virus was proposed.
Apple, Detected ASPV, ACLSV and an unknown mycovirus.
Citrus, Detected two variants of CTV and ASGV. Detected SiRNAs Illumina
Grapevine variants of GLRaV-3, GVA and an unknown mycovirus.
Identified agents associated with green crinkle disease of
apple trees. The disease is a complex one as the SiIRNAS Ilumina
following viruses were identified associated with it: HiSeq2000
ASGV, ASPV, ACLSV, ApLV, ApPCLSV and PCMV.
Detected Fig mosaic virus and Fig latent virus-1 for their
elimination from infected clones. It is the first
application of next-generation sequencing technology to
detect an identify known and new species of viruses
infecting fig trees.

A novel virus was discovered by analysis of the contigs
assembled from the virus siRNAs sequences which
showed similarity with luteovirus sequence, particularly
Citrus with Pea enation mosaic virus, the type member of the SiRNAs
genus Enarnovirus. The complete genome of the virus
was determined and the new virus was provisionally
named Citrus vein enation virus.

CTV sRNAs,
gRNA Illumina
SgRNAs

Citrus

Citrus

Apple

Fig DsRNAs Ilumina

Solexa-
Illumina

ACLSV=Apple chlorotic leaf spot virus, ApLV=Apricot latent virus, ApPCLSV= Apricot pseudo-
chlorotic leaf spot virus, ASGV=Apple stem grooving virus, ASPV= Apple stem pitting virus,
CTV=Citrus tristeza virus, GLRaV-3=Grapevine leaf roll associated virus 3, GVA=Grapevine virus A,
PCMV=Peach chlorotic mottle virus, PNRS=Prunus necrotic ring spot virus, PPVV=Plum pox virus.
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Abstract

Geminiviruses (Geminiviridae family) with small circular sSDNA genome are encoding
just four to seven proteins on virion and complementary-sense strands of their genomes.
To have a progressive infection, they are dependent mostly on host cellular machineries
and interact with wide range of different host plants factors and processes.
Geminiviruses alter the cell cycle in infected plants and they can support replication of
viral DNA. They change host gene expression patterns, inhibit cell death pathways, alter
macromolecule trafficking and interfere with protein modification to redirect or
suppress host defenses and hormones signaling. Geminiviruses encode gene silencing
suppressors to interfere with post-transcriptional gene silencing and alter plant DNA
methylation and microRNA (miRNA) pathways, often causing developmental
abnormalities. Here, the geminiviruses are discussed as one of the most destructive
plant viruses and their proteins interactions with host cell factors and pathways are
described.

Key Words: Geminivirus, Cell cycle, Protein, SSDNA
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ek 4 9 32 S |y 10LT 9,Ske Sl 5 0LE 10163 Ogreedliin S dlslie SzsS SIOLT A3
O 0 (w9 9 aaez Byre s 09dke dlie cpl 1> g s oS (Sale AL a3 L Dylge Bl )3 Juo
Soawlyd 9 e b bendeyn ol dSeny 15 9 T ps3) lawgd sui Ol Slacadsy I pluS 5

Sedig oy Gk $90T S sl gz Obie Johu Cilise

VST 1018 ccndgm cdghon 433 c g9 denr 1SS 083l

.

dodio
(RS Shisew delge iy I (29,5 olgie 4 Geminiviridae o Calie Slacl

J9y el Calisee bl yo 9 03903 03901 Wd wlw 4o ) Jyp Slacile 5 ($))9lasS Y guaxe
SS9 95 dauly 4 ug g ol GiiuS Gl Gladrs (b 55 Wgdis Galaidl ddd Slacy)lus
Gl odd Hlyedy GAAn  wad 3 T B olde Wl g
3 56 sGlew oS Ll 9 WsydT s (Mansoor et al. 2006, Navas-Castillo et al. 2011)
€3 Iy ugpy sad gaugys $oIT cidas Hld Al o W 4 |y §)9laS b e pagsex
African cassava mosaic Vvirus, ) lslwt 3,37 Salige (w9p9 <(Maize streak virus, MSV)
Ealse Ja o35 5yl90 1> «(Cotton leaf curl virus, CLCV) 4dy Sy Sdeza o299 9 (ACMV
Sz 0909 owzen L(Legg et al. 2004, Shepherd et al. 2010) Coul dxils olyon 4 1y 039)T
s S 39dme Jolge ¢pyiodes 31 (Tomato yellow leaf curl virus, TYLCV) $y94>5 3)) Sy
9 s Dguwre Slibde Slgn 9 OF lald b 3ble 15 pogmas 4 9 Lo jwlw 53 Jgsame cpl ddg
@ 6 51 0 0 3,k 3l Geminiviridae o8 Sbas! 31 sy Jnl o8l L (Scholthof et al. 2011)
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Conl 0393 JlygSn ol Gble 4 gwgps ol 31 26 ST 0933lsy paAuS 55 Gl
.(Anabestani et al. 2017, Kil et al. 2016, Kim et al. 2015)

OLLE CIl ol )3 45 Wdigu 2 €999 4 Silaw S SIS Cygio 4 Hlge A&l 53 L g g suaz
ol ps3i .(Nawaz-ul-Rehman et al. 2009) Wgi 2 0397 (w909 iz dawy 4 Olojad jgb 43 l3xe
L (Rearrangment) gblb 5 xS59 i 3 QYL zokaw Llgis g9 Sil3l Helaie db ey 9
p9lie (iSoM> paaw 4 aS JBU dadr S bgn JoS 9 dawsi (Lima et al. 2012 ) a9 Joxio
4 a5 Cuwl 031y |y 03l ol g9 sne> 4 (Bemisia tabaci SJbuiw 3y90 )3 (o gsas 4 diiud
Wl 3929 4 b Slow ddr SRS GKuH b S5 03 9 ongl pemp > 2y
.(Lefeuvre et al. 2010)
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odizx 4> J8B Wl g9 9 Gl awls pgl) (POl el p b Lugpgsmex (ICTV
«Grabluvirus <Eragrovirus <Capulavirus <Curtovirus<Becurtovirus <Begomovirus
458 Lx ceplpodle .l 03,8 (Sdwdid Turncurtovirus s Topocuvirus <Mastrevirus
Cl @3S Glr o ol Hd diwd Gplaie S5 SR Ghb &S eudd Gk
£ 3l B g p9ame pld 0935 .(Adams et al. 2013, Brown et al. 2012, Varsani et al. 2017)
diled Wigdis ohgdewsS 989> (ISOMELric) shigr Slee,Se 45 45 cul Ssil> SIS 10ISS
L GASS $Y9d Lawlgus SIOIGS W g dhawly 4 03g)T Slad gl diwd 53 B9y cpl poi) Sl
&b ol )l 9 Wi (Bidirectional transcription) 4g=>93 (w3 Shls B wgpg ool w2 el
S szle pl LS (s Ol b 293 p3) JuSo 9 (ug 09 didyy 93 ,B (S9) 2 Hikuws (g kb Bl
Nghce Lo 0 I (Intergenic region, IR) Q5 ow 4=l 55 b S dhawy 4 dles
Glwdilad  £94  Jme odilams  (Sp) 45 0w 4>b (Brown et al. 2012)
Silwdiilad b olped (ndgy Juall Joe golaisl sladlgs 45 el (Origin of replication, ori)
il a8l )il 55 odbicdablone UG9S &5 ol SO .08 2 2 03 b g pasue (Rep )
D GlwdiSlen b olyed cpadgn cudlad 94 Sl WS )90 s cudzr 50 Slae! 3 on 4b )0 e
g p9wes o) Giluwdiilad y oS e @il sLdiwl 4 .(Behjatnia et al. 1998) sl s eal)d
Sly ©92 SaShes bl el agd Jawgs suioly Gagassy ez owl Obie Jslw lawgs
JiiSeny Obine J gl 090 Slaus 9 Jalge 3l (£ giie Caubo b Hglate ol Sly 9 Whyslz @2l 1) (w99
DB G5 56l a8 WS e Glwdiles Qladgle )5 (sab g 4 B gy e WS 2 L3y
cRlnls i (Wle ks 10185 Jad J1) 1018 Gilwdiiles cgz a3 Sl giSle W3l 9yl )l 9 ol
S5 gz i il 0y Ste bl Sladaoms iz b 5350 $09IT G slamsl Sl W ieas
£33 ) ol Hshaie 4y |y Obje olS (£185 Slastume B g pgisaz bl cnl 33 B udS 393 pg3)
Q5052 Slpus doz j ikizs Slajume b ol8 gai 9 Ay ol @alaid Sl 9 03)S QS 395
393 Slacnasgy 3,Shes g Slp Obime (a9 Tl Sladklyd I ired 9 WS (2 H1S 0 iSeny
.(Hanley-Bowdoin et al. 2013) w52 02

T 2Shos 9 g 9 suer SS9 -
o9 VB F 038 ole 4Ules Shls 9 (shsugs b (iswSe Geminiviridae o8 wgps pos
G I G beaps ol ghlew 9 JBl b o8 )3 S (Gludiilon H3 oS Cal
00 ilwd ol Cblax Hlew 08 Slias! (o 5o Gllwdiiled b olped (radgy Al w9 SBGAS9
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bwgs oaaoly Loy SIS s Gioled 4 Guiz SO Shasl zaw 5o |y Gusles tuws Gluoguas
onled 4 @glate G g9 Sl b (@ise G,SHE T jI Sy 9 Jidud )80z g P ouex o3
.(Fondong 2013, Varsani et al. 2017) 1138 ¢

2) A3 35 0w 4ol el 35 on 4ol 93 b O 9 Alzen swogily bl ey pasue £l
35 &S ol 1 Sl 10LT gty 95 9 Glwdidlan £94 Tuse Sol> (Wbl 35 om 4l 90 a5 T
Comlr dlawy 4 4S5 Ldigs (a9, .(Hanley-Bowdoin et al. 2000) dyls (s dig=95 (qwgilys
S 9 W JuSad 1) (ugp9 deweS 9ds Ol (Virion strand) wgpy 4y oy » V1 Julss
W edgs » 5 L BU bey Jlsl edas S cwl lgagpggmer GUsle (e
Sldiwd Jalgcdy (adgy Olgie b s SO S99 ) 9y ol .(Briddon et al. 1990)
Slac! oo 5o indiss (b9 L(Liu et al. 2001) LS s Jos 0 (Nuclear shuttle protein, NSP)
(Stenger et al. 1991) WS s padaid 1 1) Voo 9 YT 10155 paxd ghaw ¢ Jalas cMastrevirus gui>
pls .(Brown et al. 2012) el ol& o UP929 Sy 250 Lhwjjijjig 9 Ubnggjijﬁf)a 9
Wil V2 66 4y ($z6S Jidlss Qazle (oicdigy (adan O cawddb 53 (Giduh Sy pgsme
o e (gl 31wy OF (gl 5893l g 50 ((£83 Wp (nden Ko Olsie 4 V2 oy
Sbacl )3 .S 2 el 38 1) Ol 0LS 13 (g ps CS)m (fsuch B wspagwe )3 Ixen ol VIS
Cigily b Obuzpr 4 Ko SlobT S @b 3l V2 (ls el ole «Capulavirus g
(Varsani et al. 2017) ssiis plxsl ea)ls Hgua> iz ol a3 33 Tnamin 4S5 VA idles Lgmly
e g @i 5o 45 el 3Ly LB Capulavirus 9 Curtovirus slassS 5s s V3 oy
.( Hanley-Bowdoin et al. 2000, Varsani et al. 2017) 3)ls cJ3 Yga 9 VS5 1018

Complementary ) JoSe 4ty 9 » CL ilss Cozle Jawgs a5 Silwdiblen b olyed (195
ool b e opl -l w9 auex 93 Siludiiled g9 43 duel Jele w3gi2 O (strand
b Ol Shecdk @3l cadlad g98 Slp @Y dowe gl dal-dBlu Hlisle U5 9895 4 Cadgn )3 iy
23 RUi S0 JAS e oaden ol Ol L(Behjatnia et al. 1998) 297 s @23 (g ps p93 4SS iy
9 Grablovirus «Capulavirus Becurtovirus sguwi> 5o .l Hh3 35 o 4ol o Cww
I S Qe 4 S 0L S sl dawly 4 Glwdslea b oled (ad9y ole <Mastrevirus
C2 uilsz Qamlr Lugpasinle 53 opdas Cygre C2 9 CLl Ludlgs Slosmlr eyl
LS (Retinoblastoma, RBR) lgiudbgily cason 4 osday ol .Cul REPA oadey 00S ko
GG B ams s i b didbinled Sldsh Jamms 9 WS @il |y Jobo a3> 6 3982 Jwaio Ol
(Brown et al. 2012) wlas @ald Wi Qlidy o909 10163 Gludiles 51 48]y Obje Jalge
JBL 9 wuS 2 Ole Baie JSlgS Camly SO 3 b Gludiiled b oled (r9y i ple Slacl
(Brown et al. 2012) ¢l ) 395 ougeys REPA [ 9 Jidwd RepA

oS Ulad gy S (2 Ol P Se didy Sy 8 ) S50 Jles Gemle dur g e
9 gl pBid 4 O (el RS 03 s Ol C2 lss Cslr bug & (gl
S Olgie 4 (3095 S wsp990sSs 35 (izad e crl S (2 Jes (sl 3l G OF (haels
S ole C3 (wilgs Lazly .S (2 Jas NSP 9 CP slad ol Wl Gl W )90 (wgilys 593818
Comlr lawsi oud Olo (g n pls CdBs (w9 p9 Glwdiiled ) 9 Canl GHludiblas ouiui81 gy
2 ACA (ngs ol Jusd sk dyzr JAS 53 a5 Col oo 0o 2uiS (s 5 «C4 il
C4 ey cigead 403 Frul Soliie [y (g p9 @) Ol @ Obiee gl Wilgiis (isngs Soug 950550
S 055 ) (gl 51 g O (s9el Wilgis 9 sl bl aiSlit O (shigals SKosS i K Olgis 4
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DNA-B (255 3> B9y » b 393 Gldiwd olocd) (a9 9 GSH> 0sas (53090 S 109,95050
.(Brown et al. 2012) xS 2 0w

@ dulg 9 olyad 10163 (S3Ia3 609329 £33 52 09Me B g o sunr Jaugs o sl S S34IT 5
WSS Gylaw sl 393 Scsgsn Olo b 45 diud 313y BB Gylas GBS 55 15 (w9
e Wl s (BCT) onsgn S Ol b ety om ol 31 .(Tabein and Behjatnia 2014)
S0 s 31 .(Saeed et al. 2005) Wyls (b gl o b 05 (hgals pus ©5S 1 9 Gl
W 38 O) Rl W (g K4S WS 2 Ole b 393 Giludiiles b olyed (e 5 acadiulal]
.( Briddon et al. 2004) LT s ©lus

Obime OLLE -1 g g dwa S SiiSed - Y

o) Ol e » SooT DI 55 Wlsie Loupggmer psh hwss sud Ol Slagwsyy
03058 Gluyely (S Slpus 9 I 31 Obpe Jskw dyz Glwdlad 9 1016 Gilwdiiles
2 sy 4 asldl s (Hanley-Bowdoin et al. 2013) wiS juis 5lza 1y olS s 9 g ol
Deds (0 i B9 g asez $30T Aulyd UM )3 ol ,S3 S aiSanys I pluS
Gilwdidlad y3 Jusd Sy giS -)-Y

93 Glwdiiled Sl 45 Coawl ugp9 89 n WS Glwdiiled b olhed (abgn BP9 e o
(Replisome) pank) 5tige 9 F0,8 ) @ 53 ey ol (Bahjatnia et al. 1998) cuul Sy ne (w99
23 @S cunl Gl SlaygiSh 9 (ugpy SISy I (eSS ok D> SIS (i jugps
Glwdiilan ouilsdl (ndgy Ylis! . yyls s Slaiwd GlaSlhes K05 9 10163 ol 9 Giluwdiilas
Loolyad cndgy b g 9dics obS 55 g y993)9S 9 g pggasss 1016 gazs o (inlid) s 45 50
Sl B g pgsmex pomky I Qi b2 SiulSeny Obpe GHlwdiles laygsSl g (jlwdisles
Proliferating ) 10wy Jole 4 Siludiilen oail38l 9 olyed a9y 95 »» .(Settlage et al. 2005)
Sl Jlpo d 10185 3,5 35 SIS H 9S8 S5 «S Wigin 2 Jwaie (cell nuclear antigen, PCNA
I0lwy Jole . (Castillo et al. 2003, Bagewadi et al. 2004) <! Obne (DNA polymerase-o)
Aok a3y )3 Juso Ssgn 3l b b 9 el oy YL Suacbla> 5l esg)Be o 5o
.(Nagar et al. 1995, Egelkrout et al. 2001) LS 2 13y JidSey 101> el 5 GHludiilen
Wz 0 Bmg s HUSH Slapus )| (0 Olgie 4 uign GiiSany ool 45 duuys H5 4 ol
S 2 Jos Obie Jghu

b 10l Jole 45 Glutiilan SIS 31 (£95 Sy3 d9,0) b cizead (S5luodiilod b olyed ooy
dhate VS5 SLIOISS 4 48 (ilundiilad (dgn 3l (£95 SA>lgp) b 36 5 WS 2 S oIS S 2
RAD54 4 jlwaisled b olyed (g ol 5o ogdle . (Luque et al. 2002) das s (S y cdgd s
2 Cal 5Sea gl 5 iy Il Jgke 35 Sylgad (S35 dig) 15 (adan rl sds Jwate 6
b iSeny cdzgs BB S5 S5 Olgie 4 Al HIES 15 (8595 4 Ay oo 4 w3 pg SHletilon
bl 5o Glediled b ohes (dgn culad p pesSae G131 Ghls 10lgey dole 9 RAD54
Slogi09yd Tl 53 1) (wapg p53 Giluwdiiled oguis 95 UilgS s 09alL Hob b &S sl Slddui09)d
.(Kaliappan et al. 2012) wuS oudass

S dlomye 1 4SS (s 00607 1y 59T slacdl b Sy il 31 gladshe Ygans B g9 s
calRla S 5 Ol by £33 WSS Sl JWS 398 SWlhe ks 10183 dls 53 9 Wlodss s J gl a5y
LK 31 Ol (gl (SLaodisS walaid 3 b Jghes 1015 Fiww cndile S yglane 4y Wby snez
Logiwdligins) ey oS Jsk a3z )5 S oS (eulais & .( Hanley-Bowdoin et al. 2013)
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9 Caolais gk Gl (d ghos 457 58 (AU Slogiusdbigishy «llge> 50 ol (13957 didled el
o 8 Slwdiiled Sexdgy 0uiS Ole LGS Ole LS Hehain 4 . Yls 395 JAS o | OF jles
03 .(Arguello-Astorga et al. 2004) sgi s Juaio E2F (ouosilyi 35Sl do Lo giadginly cJ gus d3 >
Dydis el Ogedyghend Wold dhewy 4 Logiadbsid) 3Sles (b oo d3r Ko o
BSOS (sl Azl 53 9 d5dis E2F (sunsilys 5581 I Legiadbisi) Ouds Iz s Oguadly)gaund
ok a5y (Lp9)geg,S O 3890 9 AiS5) S 5B Gl Jskew lwoslel 9 43l G1 1 )o E2F Bua
45 Logiudbgisd) Siludladng «$9ilr 9 (BLE IO S8 S pg 5l Sl 53 .3l JWis 4 |y
09lz pald b 10165 GHlwaiilen Glp 5L g0 ST 9 3982 Jokw 455> S J @ 39)9 4 =i
o595 9 < RepA Slagnssn Juall @b 3l bugpagses Cunl ods clablne Cupguas SO
L (RBR-E2F) (suwsilys )5iS8-logiasdloginly SlopusSdusS sl clogiasdugindy 4 (Siluvdiblas ouiyldl
Sl I g0 GASS SERT Ol lge 9 Jghuw a5y S 5B 4 39y9 4 yaxie 32,1 el 31 9 WSl s Jiseo
.(Kong et al. 2000, Desvoyes et al. 2006) Lg& 2 395 0955 GHlwdidlar

Ole Obie Jgker $9IT pBGn d) 45" el W ug o sear (dny 9l (SHludiilon b olan cndey
b n95s ol 45 Gadaie S aiSays (78,8 45 50 b «(3ub 5l a)gTis ooy 1) po3f SS90 9 dgdi s
Llgie (aBey ol 45 cls Hlebl Olgis S e HhEy Obine sk 13 10163 Gilwaiilen calize Jalss
il 3T 935 (Siluwaiilens @udais 9 Wl 5o g pasuer nB95 (e

SHlS S pano -Y-¥

Qlelis 5o O Glely Sl b (2iSeay @b i (Protein Kinases) il oy
Al Slaguas 31 36 oS gad 5 diy 33 (ol odle 9 il Cosonl Bl (£103 SlaiSly 5 )S)les
b dlslie 5 $oalT (nS g 03 Obie Sadils 78,8 )5 4 jslaie ) iugpadwes il sy
Bl Adle oS didd s (uiSly (alisee GHUS Slpun b o slis Sla Sl
S,Slaw cObie 043 nS ad W3S 3 &y :(Receptor-like Kinases) oui S acd ajluS -)-Y-Y
gz olS 3 apas (£ SISl G SO Ml b yamie 9 WS (2 Qlulid [ w9
es) 3 (5 SIS U daw g g aaz b LS 55 od 4l 0ainS dnds SIS ) digal cpigs
L) Sldiund doTgcady (ndg s b odins iiSly slajluS olgie 4 S Wi (Leucine rich repeat, LRR)
A9y (LS opl Wigd s axbs (NSP interacting kinase (NIK3 9 NIK2 (NIK1 ¢lapl
4 (03 dlyghd) Oliwd Gog,S 039381 4 406 9 ous 6395 Ogumdlyygiud Hlrd S Wik lad
LS9 crl S dlols 4 b ugpgsser Sldiwd Lolgcd) (19 Ml 8 (20 Sl dlge
sl 515 90 GluS cllad Gl &S Gunld Olgis @ LT G393 Gseadyshud b 9 39dis Jaaie
A9, b s 1Sl siluS ¢l .(Fontes et al. 2004, Santos et al. 2009) &S s dslio
(rPL 10A 9)9) 09.0) 395 Guedcnl (EFFECtOr) jSpuss 03,5 dlyghud 4 )35 Sldius wslocd,
290 dly3s WS dSlhe Gegpy 29T b 45 oms g dld Coow b Cuadge kS 36 9
Sldiwd dolgcd) (migyp (wiSeny Jus caed 4 (Rocha et al. 2008, Carvalho et al. 2008)
D98z $393T 0135 (o 13 g9 AISS 3l dadlone Cuaw S 31 09,8 0l b (s po s
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A3 iSedy wapsamer Glediiled b oohes caben b swmspiSenn sjlS b
wieSug awe .(Kong and Hanley-Bowdoin 2002, Shen and Hanley-Bowdoin 2006)
Olgz bl 4o 4S cunl LIS ol Ol haw S eulais ((Ubiquitin proteasome) 9339
SIS . a5yls razs e paguez 4 0391 sl 9 CutS Jas 5o didl di) Sdshs ((ALS
I 6503 09,8 GVl SouuSJlad g pawez ilutiilan b olyad gy b odiss iSeny
3 905 (LS il gilio )3 G SowiS(audats Olgie 4 45 wiiwd ( SNRKL 5US) WiluS cndgn
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Shls 58 codliwly Jawgs 0dsOls BCT (ibgn 8 9 Busgpasmer sl oliSUled gy
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et al. 2003, Shen et al. 2011) s5i02 %S Leap9gesio Jawss $39)T jap 0okl Al b e
AL 83901 axTyd 53 SNRK Lo g5 BCT Ogumadlygiand JS5 0 im0l Ll gu090 ! .(HaO
Alyely e b Calizes S aiSeny dhawly 4 L)LS ol :Shaggy related kinases -Y-Y-Y
953 Hls SIS Jgheo 0l Jogb 9 shes oS dlazr 1 (90 G903 SoALTE )0 b9 uwghauslyy
9 S Slapmapsgmer )3 45 G925 @ Abds JwSery WIS 31 0g)S (ol b laegpsamr CA
Ngds b9 fwgauly 4 ok wiSly SG) ol Sl 9 CsSw Cuw GBS A v
Obine LS 53 W3S ol Ol wsSw 45 sl > )3 ol (Piroux et al. 2007, Dogra et al. 2009)
.(Lozano-Duran et al. 2011a) 33,5 2 $5¢)7 sll y3 36 Can

PUE 03098 Jloyply U uwa -Y-Y

el ¢l St lodid (St dhaz 31 0L 0LS (350398 (SLastus | b b g g sse
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ook 4 Sdgawls duwl w33 39290 S0 .(Chen et al. 2010, Garcia-Neria et al. 2011)
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.(Hanley-Bowdoin et al. 2013) ¢l 03,5 s 680 $Ioss ol 5o T

Sl 0y LS IODT (shgols Sapue ©gSmw )0 ) g pagues Slacaban I b uass
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sl 3l o O el QS e ((RDRB) il ol 53 i Sl 10LT Adgs 31 5xSsk
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Figure 1. Betasatellites, encapsidated in twinned particles of helper begomoviruses, are
transmited by whitefly. After transport of viral ssDNA molecules to the nucleus, dsDNA
intermediates are produced. Methyl groups binds to dsDNAs and represses their transcription,
referred as TGS. BC1 through effect on SAHH (methyl donor groups) leads to suppression of
TGS. On the other hands, suppression of JA responsing specific genes leads to susceptibility
against whitefly. RDR6 is a host RNA polymerase that converts overlapping transcripts of
geminiviruses to dsRNA and initiates PTGS. BC1 interacts with cellular down-regulators of
RDR6 (Nbrgs-CaM) and inhibits function of this RNA polymerase resulting to suppression of
PTGS. In the cytoplasm, BC1 interacts with ubiquitin conjugating enzyme, SIUBC3, that
necessary for induction of symptoms and functions. SISnRK1 and proteasome complex would
be able to suppress BC1 function through disrupt of protein structure. TGS: transcriptional gene
silencing, PTGS: post-transcriptional gene silencing.
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Abstract

Introduction: Early blight caused by Alternaria species is one of the most important

tomato diseases in the world. The disease has been reported from most areas in Iran

with up to 90% infection. This study was conducted to investigate the effect of nano-
chitosan on the severity of the disease and its use as a replacement of the chemical
fungicide, chlorothalonil. Materials and Methods: Diseased tomato plants of fields and
greenhouses of Fars province in southern Iran were sampled. Pathogens were isolated
from diseased tissues, purified and identified by studying their morphological
characteristics. The effect of nano-chitosan at three concentrations of three, five and
seven grams per liter and the fungicide chlorothalonil were tested before and after
inoculation of two pathogens. The disease severity indexes were measures in Sunseed
and 16 cultivars of tomato under greenhouse conditions using a factorial experimental in
completely randomized design with four replications. The data were analyzed with
comparing the means. Results: The isolated pathogens were identified as A. solani and

A. alternata. Results of the greenhouse experiment showed that A. solani was more

aggressive than A. alternata and the cultivar 16 was more resistant to the disease. Nano-

chitosan at 5 and 7 mg/ | significantly reduced disease severity indexes when use before
pathogen inoculation, and at 7 mg/l when use after pathogen inoculation. Conclusion:

Nano-chitosan can be used as a bio-fungicide to replace chlorothalonil as a chemical

fungicide for disease management.

Key words: Blight, Nano-chitosan, Tomato, Alternaria.
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Figure 1. Symptoms of early tomato blight disease in southern Iran, A- Scorched spots
on leaves and fruit in the farm, B- Scorched spots on leaves in the greenhouse.
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Abstract

Introduction: The Fungi which are able to grow at the temperatures above 40 degrees
Celsius are known as thermophilic fungi. So far, no study has been carried out on fungi in
desert areas of Iran so the present study was aimed to isolate and identify the fungi in desert
areas of Yazd province. Materials and Methods: Four desert regions of Yazd province
were visited and samples were taken from soil and plant roots. The fungi were isolated by
soil dilution method and were cultured on potato-agar extract medium. Genus and species
of fungi were identified by valid identification keys. Results: Eighteen fungi from eight
genera vs. Aspergillus, Penicillium, Alternaria, Ulocladium, Stemphylium, Paecilomyces,
Rhizopus and Fusarium were identified in this study. Conclusion: The species of
Penicillium and Aspergillus were the most abundant species in desert soils of this province.
All fungi identified in this study are reported for the first time from Iranian desert soils.

Keywords: Desert soil, Thermophilic fungi, Penicillium , Aspergillus
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SLaisS (pan JUe Gl Aadr Ol b by 4 diuwly Ol (Shdy Oluosas G awsdhS
03 Lol WS (2 Ha)b )BT U g3 wgasadus dys € .-£0 Sales )5 Thermoascus 9 Chaetomium
(S Db (swg) Ay b 9 09w 9 eaiie GBS LT Ul 4 )2 LS ugrudas dz2pd £0 31 YL Slales
ol Lo s Lod 4 Jazin 9 wyl»)f@@ 0. 0g:8G .( Johri et al. 1999, Dose et al. 2001) wdwa
Llodds SHluwlda ygS Sl g Joliw s (angasS (1 gS Jalss Calisee polin jl g8 ol Ady oS
Sly Gl Dl Sl > 0 YU Jazsd Jds 4 cangole)S slagys (Redman et al. 1999)
Cpedl Bl Caiie 9 Gl (S glwe 03 9 Bsdis Qsume J5¥Us0 9 dsbu (ol Sledwgh

P ai8e J g ; v rafiei@areeo.ac.ir
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5 6xsS &g 3 LOT Gilulazr 390 )3 Gleddgh 03SE gyl 3l 09,5 cal 3b) Codl & dargi b diiud
(539 Oligye SLapsS 55 Cawgale)S Sz Ll 390 )3 (b9l .ol 485 Ciygue Olg Qb
Abdel Hafez ) cusl 0sls 0lid [y LS ool 55 uizr Y1 & 3laie Cangole,S Sz 51 g3 (A Hgua>
ol 03 Aspergillus slaaisS Asn Qlohd 5l Sl cusS SlapsS slag)l sy 650 gragl (1982
9 Mucor Rhizopus ¢ Aspergillus $ladisS cnixen .(Moustafa et al. 1973) cuwl v390 (3bolio
0> .(Abdel-Fattah et al. 1982) Wlaials qas $psS S 4o 1) Glolé pisw Paecilomyces
Dlodss lsliss CaugdleyS Glagy ) pudr 1€ 4 3laie 455519 (i 53 (565 LS 15 G503 Lidgss
.(Salar and Aneja 2006) <l 639> Rhizopus sPenicillium sdisS gam 4 @late 3lold cpidu
«Drechslera <Aspergillus slagwia> 4 3laie Bhe SysS 13 39790 SV iliw oricxed
ples y> (Abdullah 1982 ) cusl ouis oS Penicillium <Rhizopus <Ulocladium <Alternaria
Llaisls Hgun lgzylB (lghd Olgie 4 Penicillium 5 Aspergillus ladisS ol sl $lgddgs
Ol GpoS (&g sLS- jl s39 4 3w Ulocladium <Alternaria «Drechslera g wi> oniczes
. Sterflinger et al. 2012, Abdel Hafez 1982) Slouis iyl;S
23 GpsS @bl (Sl 45 cdd s JSiS oS Gblie by Olnal S 51 gope foshS Ogelee o 31 G
352 bl 9 (Olmiady 1355) Olo)S ¢(Swd 155) Ol ((g) 19S) Oliawzrsly 9 Oliwpen s YO
W b Gble 3blie ool 5o 4idl wiyy LS (Farifteh 1987) el @bl plue | i (051 5 3L 195)
Oluepnd «3ble 3 oS #lgil 4 Olgis Ol cnl 51 45 Wiz s Sas 9 g8 Jilie )3 pslie OlaLE
Dun) > bk 09:SG . (Badiei 1998) 5)S o)Ll zlawl 0,8 3l LIS 9 d (idyls Olsl (gd B
e 3 gl S Cusdl 4 Az g bl i35S Gygae Ol SpsS Gble 35 39290 Slagyl
SLSIS Jungh cnl 33 Olpl 13 GeS 9 S (295 03/uS Corlne 4 dzgi b g Canio 3 YIS (i
8,8 )1y andllas 350 LT Slamls (3lulis yglaie 4 33 Oliwsl )3 (5398 ddbaio Hlgz

Materials and Methods R gy 9 dlge
PR32 e 53295 (195 o g3

9 38 (@3 OB Slaotuuygs 53 GLle @ble Jols 35 Oliwl (558 9 S dilaie Hlgz S
08/10 9 Jloks d2yd YY/T'E (§% 01/ £ 9 Jlado dayd T/ gldlyaz (25 b il 4 9 Jsb b) 095yl
05 Ve Jlade o § 4z OF/YA Jlads dayd YV/VY (3% dys 00/€ 9 Jlaks days YV /OA (3% dayo
A8l 9 JBla> 1SSl ids Jaie o&anle)l 4 g di8,S Calises Sdiged S (SHe gl 10-F - Gos |
ddy (Ol (oelidlgd Olajlw) g2 (gaanden dz)d EA 9 (grendan 4230 T S 190 Qlle Bble Sl Lo
s Gylopdigad 1 (ol 9 Samizr Oly cpmds L) Qble 195 OLLS dblu
[PE S\ RTS PR ES

S9) 09w shade T 43 Sl Gladiges 511 e v 9 Vi) ee ) e slacale b S (il sdy Jhay
ovexed .(Johnson et al. 1959) wa,S soliswl 2B Gilulds g JBT- amicuw dlac Jaxae
G9lae (Slow wlad 09 5 @l ;oo b fin)ls 5 Simir Ole s BB QdisS) (BLE Sladiges
Q9aEdid 09 9 0l cndld (S Aaslan 0-T Wlakad &b (13, Sl 9 g 9 Conndt 31 o Sy29S Gblie I 0
Sled 13 LSSy S Slalass dad S 0313 S HBT- aun) Lo dylhas cuisS lawxe S3) (selaw
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> duw) S$ 9 Sl S U9y 99 ) cL(MUg)g Aoy Hl e A 6)‘.).&)’3) V Ol dy o gandas d)d YO
23,8 ealaiwl dslas (55w alls

B gl
L Lz SladisS 5 puizr pawsesd did)S )13 dalllas 3)90 Lyl (36K, Siue 9 39S ,Sle S Sis
8,8 Aol a3 pime Qlulids S 4 dzg3

Aspergillus sbdis8 3lutis

Wy bty 4555 (parsld pixe gein olasl 2 58 haws B Aspergillus puir 4 boipe sl aplu
olac lame G9) B 48 0)9) duw i 1 Il iz Glwpalls 51w L(Klich and Pitt 1988)
calizo SWles yo LAS,) b g Gud) (Sl S 0IIUI Cagar 123)S boliiunl Jlusliss g HBT- srajns
Czapek Yeast autolysate agar S lasee dus 9y sisdheo 0-1 s 4y 3laSsl iy K5y 0 9
Czapek's yeast autolysate agar with 20% sucrose 9 Malt extract agar (MEA) «((CYA)
Ssl> S Sl Byl duw o Hlas 3y90 B I Sob duw Holaie (pl Sl WSk s3ls S (CY20S)
B 5 Sob daw (rizead a3 0513 JWE] o gaaales d2)3 TV 9 YO (Slod 93 3 9 5,8 etsS CYA laues
o9 gadas )3 YO slod )3 9 .UJ.ga)ch.&SCYZOSg MEA sllazs $9l> S iwag b Ly duw o
O3 0 Dse CYA Lamms S35 5 pogwnbn 43 0 Slas )3 iy shad 9 Slo Gadis Lidss §ylagSs
oaliiwl b 9 MEA 9 CYA oo 95 GciS 5l e 9o 9:hiiS 9 1 90 92008 liascine (ow) 0 Cag> ROCKY
32 D90 LA 35Sy Sae S G9Suwg)Suo 1) 9 s dug QLdlnl Jb 98 peitgdil K5
(1p3o9anS Job 5 Olorylad) ypsagtalS Wliasine 4y Ky 9 yhad disS jarsald cugr .28 )y
WpsaguiniS axnd) bl 9 5hd @)l cpgagakiS Ky Fgte addld o)l daudld Glacany sl
.(Klich and Pitt 1988) wui dallae

Penicillium WdisS 3lubis

20 LSy b g sudy 1Sk A1 1 9 Ky pawsdd cgxe Penicillium slad S sladlix
Vb 43 odds 0313z g3 gy 4 G25N 9 MEA (CYA S Slalaome 1 disS 1o Sl cilizes Slales
Ode 4 LS aled s pnd CYA Jaoms 59y ugradas 420 0 Slod yd Sy s .58 oolaiul
b (Gl ¢ bdigS [asid lp Lidd 6 Lwguns day3 Fo g YO ¥ (YO (Y- Slales ya gy caan
b 52 55 Vg sliad Dgie 9 Ladld S 9 Jgb pgaguS Hlsle 8y cuip 9 9) Ky 4l 5l
@ilylad 359 p305unS K5y ¢ 290928 075 T 9 poaasS B3Il 5 S «G25N Lawoms (S3y 4y shab
iy Sy 9 w8y K5y iy 3L iy Wlyhad Hude 5 K (CYA cuiS lams (S9) pogias 0 Gudys
.(Pitt 1998 ,Samson and Pitt 1986) Jxi3,S 1,3 dallas 3)90 48}
Fusarium bdigs 3luwlis

o Syliae el y HBT-Se Sy 9 PDA Jasoeo i oalaiwsl b Fusarium sladisS sla lubics
pde b 559 (ddld (59) 4i8)S )3 (SapgaduS Slias b dld 9 p5aisS e g0 saaiS B3I 9 S dlazr
WSy > 9 Ky iy (5B Ay gmgned 3979 P b 3929 (295939 sl ) ¢ g2eiS9)Sun 3929
(Nelson et al.1983, Lesli and Summerell 2006, Burgess et al. 1994)cé,S <)o
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iz Gl pals 3w d@T e Qlebid Sl Lds Qlebids puizr maw b g5 bk b
Barnett and Hunter ) wad,S )8 dallas 3)50 39250 sime ol polul o AT (wliscsoy s $h
.(1998, Domsch et al. 2007

Results LaidL
Qlubds 9 GHlwldr Gidgis opl ) 35 Oliwl 3ble olls déwy 9 Sl Ll Clad 4 Glaie B odm
() Jouz) wui

Ol 35 Ol (53365 (2195 31 ok I Slag)s ) Jeux
Table 1. Isolated fungi from desert areas of Yazd province, Iran.

Number of . Soil or infected
Fungus - Location
isolate root
1. Aspergillus flavus 4 Ardakan, Bafgh, Kharanagh Soil
2. A.nidulans 3 Abarkooh, Bafgh Soil
3. A niger 5 Bafgh, Ardakan, Kharanagh Soil and roots
4. A.terreus 5 Ardakan, Abarkooh, Bafgh Soil and roots
5. Alternaria sp. 2 Abarkooh, Bafgh Sail
6. Fusarium proliferatum 1 Abarkooh Soil
7. F.solani 1 Abarkooh Soil
8. Paecilomyces sp. 4 Bafgh, Ardakan, kharanagh Soil
Penlc:ll_llu_m 2 Kharanagh Soil
aurantigriseum
10. P. chrysogenum 3 Kharanagh, Bafgh Soil
11. P.commune 1 Abarkooh Soil
12. P. expansum 4 Bafgh, Ardakan, Kharanagh Soil
13. P. minoluteum 5 Ardakan, Bafgh, Kharanagh Soil
14. P. pinophilum 1 Abarkooh Soil
15. P. waksmani 2 Kaharnagh, Abarkooh Soil
. Bafgh, Ardakan, Kharanagh, .
16. Rhizopus sp. 7 Abarkooh Soil and roots
17. Stemphylium sp. 4 Bafgh, Ardakan, Abarkooh Soil

18. Ulocladium sp. 6 Bafgh, Abarkooh Soil
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Penicillium 9 Aspergillus WdigS uuogs

o 5l 458 Hlgzr calisee Sales 5 (golaisl cuisS Glalaswe So) B> 35y Sy (elul p
JaB9 3ge §psS @bl 31 ¢ A, nidulans 9 A. flavus <A. niger <A. terreus Jolis Aspergillus
238> SrmaSdas 9 EmwnyS 3blie 55 Ak ¢ A nidulans 455 (Y Jsdz) Wad glulis g Sjlulas
A didld Gogrudes 43> £4-8Y YU Slaled 13z sl Ly 459 ol 1 odel Cows 4 Slddsldz .3yl
4 QL gl gunlS 4260 S0l g 4095 ol ik 2 B3 e 33 Jo ity 4 595 933l e &S Sy9
2)S adgs ailyy b (59) K5y ) sails S

wobais! s Sl lasa 59 Aspergillus slaaisS s $is .Y Jodar
Table 2. Features of Aspergillus species on selective media

Microscoipc VRS o in of
Species f P Shape Length  Width  oog 4@y 90 L
eatures * audLs conidia
. . Clo mhaw 45-85 4.2 um
(Stipes) «3L.. smooth pm 3.4-
- 6.7-
ol oS 6 5,8
(Vesicles) Subglobose 1uom7 3-4 um
Aspergillus giﬂh&\bﬁb 55-68 182 Sl
. o TE) .0 -0. .8- — .
flavus Link (Metulae) Ygze Covering half um um (Biseriate)  (Radiate)
of vesicule
Ladle S (Sdd 5.2-6 2-2.4
(Phialides) Flask shape pUm pm
3o c.\a.wj ij
KWLy < -
(ggenfdia) Globose, - 3.?115
smooth H
. . Ble maw 40-87 4.2 um
(Stipes) <L Smooth pm 3.4-
ol 35 366; 3.2-45
(Vesicles) Globose ' um
pm
Aspergillus el Sl
nidulans (Eidam) Fe Il e 299> (Biseriate)  (Radiate)
G. Winter (Metulag) Ys: Sldsis ) 57-6.8 1.8-2.3
*  Covering half ~ pm um
of vesicule
[LRW/V 52-65 2-2.7
(Phialides) Flask shape pum pm
pgaS Globose, 3.5-55

(Conidia) smooth um
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Table 2- Continue aalal Y Jods
. Microscopic dpy 92 b4y S5 Chain of
Species features Shape Length  \vidth ~ * audte 0392 conidia
- 5 Slo ol 140- 4-5.7
(Stipes) <3t smooth 212um pm
ol ouesS S 5,5 14-16  5.4-6.7
(Vesicles) subglobose pm Hm
b Gl Casal
Aspergillus Ygin Lligy s 5.2-6.4 2-2.5 (Biseriate) By
terreus Thom  (Metulae) Covering half pm pm (Columnar)
of vesicule
LadLd S Swdld 6.3-7 1.6-
(Phialides) Flask shape pm 2pum
PSS 38 1.8-2
(Conidia) Globose N um
. . 3Ll oylgs 324- 6-
(Stipes) «3L.. Rough 450pm  7.7pm
ol 38 35-45 20-25
(Vesicles) Globose pm pm
hobe s
. SP i 1317 3.6-5.1 St
rﬁéﬂir'lg:legﬁ (Metulae) Cc;\ﬁ;:r;%;he pm pm (Biseriate) (Radiate)
vesicule
adLd S Sl 10-11 3.9-4.2
(Phialides) Flask shape um pm
. Blol 90,5
( gger:itjfa) Globose, - 3uAr'r']4
rough

*Uniseriate or Biseriate

b aS Wuds Gl 33 Ol (§19S Gbolie Calises (193 31 Penicillium 458 cuas (ideds opl y (nixed
. citrinum «P. chrysogenum <Penicillium aurantigriseum sldisS sy S Eig 4 d>g
Ll ooly (el P.waksmanii g P.pinophilum  4P.minoloteum P.expansum <. commune

(Y o)

S99 )l ouds )l Fusarium sladiss
ooll 3 9 Gl 13eS S 51 Fusarium gud J alda 93 s ooy ol 0o A8 slagyB )

F. solani (Mart.) Sacc. 9 F. proliferatum (Matsush.) Nirenberg sladisS olgis 4 glwbiis laas
S 00l (auseid
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wobais! cusS Slalaoe Sg) 0 Idx Penicillium sladai S sla$ig Y Joda
Table 3. Features of Penicillium species on selective media
Species Microscopic features Wall Length Species Microscopic Wall Length(um)
features
(Stipes) 48l Smooth Ble o)lgas 210-332 um (Stipes) 43l Smooth Gle o)lg 170-230
(Penicilli) Juwds £95 Triverticillate 4>l 4w —-eeeee- (Penicilli) Juuds g95 (Biverticillate) aslags  ceeeeee
i B!
Penicillium rami rami 2 S 20-22 um - . rami - -
Penicillium citrinum
chrysogenum
(Metulae) Ygie Short 10-12 pm (Metulae) Ygie Long +ds 13-16
(Phialides) waJlé Flask shape 7-10 um (Phialides) aJué Flask shape 6-8
(Conidia) S globose 5,5 2.3-29 um (Conidia) S Smooth Gle oylgs 2.5-3
Penicillium (Stipes) 48l Smooth BLs oylgs 120-180 um (Stipes) 48l Smooth GLe oylgs 290-340
minioloteum (Penicilli) Awes g5 Biverticillate =~ - (Penicilli) ey g55 Triverticillate -
(Metulae) Ygie Longud 11.9-12.6 ym Rami 2-3 17-21
. . Penicillium expensum
(Phialides) aJus Flask shape 11.3-12 ym (Metulae) Ygie Long &b 15.3-17.2
(Conidia) S ellipsoid 2.7-3.8 um (Phialides) kaJué Flask shap 8.2-10
(Conidia) S Smooth and ellipsoide 2.9-3.3
(Stipes) 48l smooth 210-330 um (Stipes) 4sls Smooth 145-164
(Penicilli) Jewds £95 Triverticillate - (Penicilli) Juuds g95 Biverticillate e
. rami [ .
Penicillium rami 208 20-22 pm Penicillium rami - -
aurantigriseum inophilum
9 (Metulae) Ygio Short 10-12 pm pinop (Metulae) Ygio Long +db 10-12
(Phialides) kudleé Flask shape 7-10 um (Phialides) ol Flask shape 8-11
(Conidia) xS globose 3,5 2.3-29 um (Conidia) S globose 3,5 2.3-2.6 ym
(Stipes) 48l rough 250-320 pm (Stipes) 43l smooth 109-168 um
(Penicilli) Jewds 95 Triverticillate 4>l s —ooeeee- (Penicilli) Jewds g95 Biverticillateasls 90 ——eeeee
Penicillium rami 1-2 16.2-18.2 um Penicillium waksmanii rami - -
commune (Metulae) Ygie Long &b 8-11.4 pm (Metulae) Ygie 3-5 11.3-15 pm
(Phialides) aJus Flask shape 9.3-13 pm (Phialides) aJué Flask shape 6.1-7.4 pm
(Conidia) S Smooth and globose 3.4-4.1 pm (Conidia) S Smooth and globose 3-4 ym
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23 pegdiS 9 peadiS LA-C o Olwsl GpeS Gbls I sds Gluldr sbiglb ple ) S
Soudld Sl segrusS JSis (G-I «Stemphylium sp.)s sesdsS 9 agusS E-F <Ulocladium sp.
Alternaria sp. )5 LpguS 9 (29208 Sea) :J-L «Paecilomyces sp. )d W)gruwglld 9 Cadde

(AogySan Vo =ulidie Slghas)
Figure 1. Other isolated fungi from Yazd province deserts. A-C: Conidia and
conidiophores in Ulocladium sp., E-F: Conidia and conidiophores in Stemphylium sp.,
G-I:  Phialidic conidiophores and oval phialospores in Paecilomyces sp.,
J-L: Conidial chain and conidia in Alternaria sp. (Bars =10 pm).
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ol (SHlwld GLQE)@ Pl luogs

«Ulocladium sp. <Alternaria sp. Jols diisls 39,08 SW) 45 ol Gluliz slagyb ple
s 31918 Ulocladium guiz T Ol « (J-1 9 D-F 9 A-C <3y 4 ¢\ JS&) Lisgs Stemphylium sp.
9 Peacillomyces sp. wlus dw (e di Gilwlda SB- 1 5,5 jab 40 9 cairls 3ble ool 53 $ab)
ShId 9 S Sleiy 9 duiw S5y 4 Paecilomyces sp. 48y L $jlwli> Rhizopus sp. 4l cas
() JK2) 993 pwgmendas dyd Y- -Y0 YU (Slod 53 (2w Hlewo Uity

Discussion Con
b odds (5yldiged 3l (23 )5 Aspergillus 9 Penicillium ladisS ¢ judgs ol Gadidl jululy

SpsS (15 50 48,8 il Slgdungiy b Bl ol Lt Gluldr S sS Bble OIS 9 S 51 3L 3lslyd
.( Abdel Hafez 1982, Sterflinger et al. 2012, Abdullah 1982) 5ls césllas @lye 9 _san Oliwo,e
23 wized .l 00358 S S39au Oluye SLapgS 55 Aspergillus SladisS sea> 31 3lohd osiiw
<Mucor Aspergillus $daisS @ bgipe sdel Cawd @ dildzr dldad (pibn 18 a0 9 Blye SlaypsS
ddel Cawd 4 (Sladsdl 4 d>93 b ( Abdullah 1982, Abdel Hafez 1982) ¢l sd 2)5S Rhizopus
O 31 ow 9 Penicillium sladaisS 1) 35 Ol 1295 13 39290 S (b dunys S5 4 Judody ool 4
oS 3adisS cp i odd Gl Penicillium saiss ol 5o wiass kSas Aspergillus ladsS
P. 5 P. Chrysogenum &isg aus 5l yigmly 9 4xils 3929 odd G)lapdisged SpsS 3ble plad )o
Ol H1 U1 W 7B Olgie d dliyl 5 58 Jawss Hb ¢l P. minoluteum 445 . W3¢ minoluteum
By 4 Qloglyd s 1w Aspergillus sladisS ole .(Shakeri and Ershad 2000) J& (oylS 55
4 A. nidulans 9 A. terreus sa4isS .54 A.nidulans s A. falvus <A.tereus <A. niger « bgye
Crisan 1956, Abdel Hafez 1982, ) wlous ()5S s (5195 3blie s 33 Cawgnle,S (sladiof Olgas
.(Salar and Anej 2006

03 dy oy kel ol ys Aspergillus s Penicillium sadssS 3l odel caws 4 Sladslus (sl
Ol 90 oo OLad Oglds (wwguundan dzyd €4 Slod 31 ,EYL ity o bl Mo g (w gasdas d=yd YO-TV Sles
o 00 w339y ugaunhis 433 €4 (Sled 43 ($3L) Hleww iy Shls A. terreus s <A. nidulans ¢S ole
59 3L SpoS ble yelds,Sie (o) 33 i Gluldr 198 Sl 51 Fusarium gwiz 3l i 93 gis (o052
.(Abdel Hafez 1982) Wi (sjlulis Sls 51 F. oxysporum s F. solani 443 93 laas

DSl diels i ol (SladigS il SpsS LS jo ol lghd s Rhizopus sp. sbali
Oler S 5 0,8 SlaoBiug) | ),Se Hsb 4 9 At izl A0S (2195 4o Lol ALl Olg 45 G3b) e
Rhizopus s Paecillomyces s Ulocladium <Alternaria ¢l uiz 3l 3ladisS bl .ailodds (iylS
.( Abdel Hafez 1982 , Johri 1999)uledss (S Lis 5,95 (>1g5 1 3 stolonifer

Conclusion S domils
W laie B 1+ Hgsa> wp Olil (§peS dibaie gz 0LS Cdb § LS &) 48,8 alsil ()

«Stemphylium  <Ulocladium <Alternaria <Penicillium < Aspergillus iz <o 9 445
SysS 3l )b gl Sl ouis gluwliss slagyld (23 als olad |y Fusarium ¢ Rhizopus « Paecilomyces
SigS 0T 31 bw 9 Penicillium sladisS |y (lold e sdel cans 4 Slgzol o Kigas (IS Ol
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