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Abstract:

Many plant viruses infect poaceous plants and inflict significant losses on cereal
crops worldwide. In Iran, research on these viruses began approximately fifty years
ago but gained momentum in the early 1990s. With the joint project of the Iranian
Ministry of Agriculture and Shiraz University and the establishment of the Plant
Virology Research Center, studies on these viruses have become more intense and
systematic nationwide. In this period, many viruses were discovered or reported for
the first time from Iran. In wheat, the most critical viral diseases were found to be
wheat streak mosaic, barley/cereal yellow dwarf and barley yellow striate mosaic. In
maize, maize rough dwarf (rice black gall dwarf), maize Iranian mosaic and Iranian
Johnson grass mosaic were viral diseases of significant concern, while in sugarcane,
the sugarcane mosaic virus posed a major threat. Extensive data were collected also
on a number of other viruses. Consequently, the researchers in this field were able to
effectively manage the spread of four significant viruses: barley yellow dwarf, wheat
streak mosaic, rice black gall dwarf (maize rough dwarf), and maize Iranian mosaic
viruses. Their efforts have also culminated in the discovery or identification of 23
virus species inl15 genera and 11 families of cereal viruses and their vectors in Iran.
This research has additionally produced over 70 student dissertations, hundreds of
articles published in journals and presented at conferences, and the deposition of 445
nucleotide sequences in the GenBank.

Keywords: viruses, Loss, Epidemy, Viral Disease management



https://doi.org/10.22034/IJPP.2025.2021849.483
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0

Iranian Journal of Plant Pathology, Volume 60, Issue 2. Pages 99-147

Extended Abstract
Introduction

Plant virology research in Iran was historically limited and
largely descriptive and plant pathology was focused more on
fungal and bacterial diseases due to the higher expertise and
lack of infrastructure required for viral studies. Early
research mainly described symptoms, and problem-oriented
studies were less common. Research topics were usually
chosen based on researchers’ interests and available
resources, and much of the work was carried out in
researchers’ spare time. Consequently, initial studies
primarily focused on viruses of the Cucurbitaceae family
because they caused severe and visible symptoms, making
them easier to study. In contrast, cereal viruses, such as those
affecting wheat, barley and maize, were less studied due to
inconvenient growth periods, study difficulties, and subtle
symptoms. Farmers often suffered losses without academic

solutions.

After the Cultural Revolution of 1983 (1362 in Iranian
calendar), researchers had greater access to fields, initiating
cereal virus studies at Shiraz University. The establishment
of the Plant Virology Research Center (PVRC) in 1998
(1377) and the approval of national research projects
accelerated viral studies. The collaboration between Shiraz
University and the Ministry of Agriculture exemplified
successful cooperation between research and application
institutes. From 1994 (1373), the center identified major
cereal virus issues and developed strategic programs.
Epidemiological and management studies on viruses such as
Barley Yellow Dwarf Virus (BYDV), Wheat Streak Mosaic
Virus (WSMV) and Maize viral diseases enabled timely
control of major outbreaks. These efforts accelerated in the
2000s, leading to the compilation of extensive national data
on cereal viruses, encouraging other universities to enter the
field. In 2007 (1386), the Center was recognized as the
Center of Excellence for Plant Virology Research.

Damage Caused by Cereal Viruses

Over 100 viruses have been identified in cereals, with
severity depending on plant variety, planting time,
agronomic practices, and vector populations. Annual losses
are typically around 10% or less, but under epidemic
conditions, total crop loss is possible. Key viruses include
Barley Yellow Dwarf Virus (BYDV), Cereal Yellow Dwarf
Virus (CYDV), Wheat Dwarf Virus (WDV), Wheat Streak
Mosaic Virus (WSMV), Barley Yellow Striate Mosaic Virus
(BYSMV), and some barley viruses. BYDV is widespread
and can cause up to 80% loss or total crop failure. WSMV
and BYDV may also cause complete loss under certain

conditions, as occasionally happened in Fars province.

In Maize, over 50 viruses are known, but only a few,
including Maize Rough Dwarf Virus (MRDV) and Maize
Iranian Mosaic Virus (MIMV), cause significant damage.
Other viruses, such as Iranian Jonson grass Mosaic Virus
(1IMV) and are present with substantial prevalence, although

exact damage levels are unclear.

Early suspected viral symptoms in wheat in southern
Shiraz in 1983 were later shown to be caused by Russian
wheat aphid feeding, emphasizing the importance of

accurate diagnosis.

Maize Viruses

In Maize, a report of mosaic symptoms in Fars and Karaj
dates back t01968 (1347), when there were no facilities for
identification of the causal agents. Present studies revealed
that Maize Iranian Mosaic Virus (MIMV), a rhabdovirus
transmitted by the planthopper Laodelphax striatellus, was
the main cause of maize mosaic in Fars. Up to 80% infection

by MIMV has been observed in some provinces.

Another virus, 1MV, naturally transmitted by aphids,
present throughout Iran on Sorghum halepense (Johnson
grass), and responsible for widespread Maize mosaic. Maize
Dwarf Mosaic Virus (MDMYV) occurs in northern regions

but has a limited spread.

Maize rough dwarf disease, first observed in the 1980s in
Fars, caused major epidemics in 2003-2004 (1382-1383).
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Molecular studies suggest that rough dwarf disease on maize
and black- gall dwarf disease of rice in Iran are caused by
the same virus, related to RBSDV of East Asia, but is distinct

from that in some properties.

The four major maize viral diseases in Iran are:
1. Maize rough dwarf
2.  MIMV-induced mosaic
3. MDMV:-induced mosaic in the north

4. 1JMV-induced mosaic originating from Sorghum
halepense throughout the country. This virus may

also have significant incidence in sorghum fields.

5. Other viruses of less economic importance found in
certain maize plantations include BYDV, WSMV,
and sugarcane mosaic virus. Management of maize
Iranian mosaic and maize rough dwarf has been
achieved by delayed planting and seed treatment
with systemic insecticides. Removal of Johnson
grass and other source weeds is helpful to manage
IJIMV and MDMV.

Wheat and Barley Viruses
Twelve viruses have been identified in wheat and barley in
Iran, four of which being economically significant: BYDV,
CYDV, WDV, and WSMV.

WSMV: First identified in 1922 in the USA, was found in
Iran during these studies. Transmitted by the mite Aceria
tosichella. While it infects various hosts, wheat is of primary
concern. lranian isolates show high genetic diversity,

suggesting long-term presence in the region.

Wheat Eglid mosaic virus (WEMV): Discovered in 1994
(1373) in Eqlid, with a more limited host range, often co-
infecting with WSMV.

Barley yellow striate mosaic virus (BYSMV): A rhabdovirus
initially identified in Europe, was found in Fars with high
infection rate. Transmitted by planthoppers; delayed autumn

planting reduces infection.

MIMV: Can infect wheat in some regions; its precise effect

on yield is unclear.

IWSV: Transmitted by

Unkanodes tanasijevici, so far found only on wheat.

Iranian wheat stripe virus,

BYDV and CYDV: Important causes of yellowing and
dwarfing; reported in Iran since 1990 (1369), present in all
regions, especially cooler zones. Transmitted mainly by

Rhopalosiphum padi.

Wheat dwarf virus (WDV): A geminivirus transmitted by
Psammotettix leafhoppers. Field diagnosis is challenging;

managed via delayed planting and seed treatment.

Other viruses, such as wheat soil-borne mosaic virus
(WSBMV) and High Plains mosaic virus, identified but their

economic significance remains uncertain.

Rice Viruses

So far two viruses have been found in rice plantations of Fars
and Kohguiluyeh-Boyrahmad provinces: MIMV causing
mosaic symptoms and a Fijivirus causing black-gall dwarf.
The latter appears to be related to, or the same as, the virus

causing rough dwarf in maize.

Role of Weeds in disease cycle

Weeds act as reservoirs for viruses and their vectors,
maintaining disease cycles throughout the year. Some
emerging virus strains likely originated in these reservoirs
before spreading to crop plants. Bermuda grass in particular
serves as the host of several viruses including Bermuda grass
mosaic virus, Bermuda grass southern mosaic virus,
Bermuda grass etched-line virus, Cynodon chlorotic streak
virus and grapevine fan-leaf virus. Other poaceous weeds
found to serve as virus source include Setaria spp.,
Echinochloa spp. and Bromus spp. Weed management
significantly reduces viral disease prevalence. Recent
studies emphasize that viral damage is influenced not only
by crop infection but also by the surrounding viral network
and interactions between cultivated and non-cultivated

plants.

Diagnosis and Laboratory Testing
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Visual symptoms (mosaic, striping, yellowing, dwarfing) are
insufficient for definitive diagnosis. Laboratory methods
like ELISA, RT-PCR, real-time PCR, and sequencing
(Sanger and NGS) enable accurate virus identification. Viral
mosaics typically appear on young leaves or near the
meristem; symptoms on older leaves often indicate stress or
aging but may also be due to barley yellow dwarf type

viruses.

Pseudo-Viral and Physiological Disorders

Nutrient deficiencies, salinity, environmental stress, insect
feeding, and certain bacterial and fungal diseases can mimic
viral symptoms. Examples include bacterial mosaic of wheat
and downy mildew caused by Sclerophthora sp.
Phytoplasmas can also cause symptoms resembling viruses,

such as Bermuda grass white leaf in southern Iran.

Management of Cereal Viral Diseases

General Principles: Delayed planting, seed treatment with
systemic insecticides, resistant or tolerant varieties,
elimination of infection sources (weeds, volunteer plants,

infected seed), farmer training, and field monitoring.

Maize: For rough dwarf and MIMV, delayed planting (~3
weeks) and seed treatment with imidacloprid were effective.
Resistant varieties and removal of Johnson grass help control
IIMV and MDMV.

Wheat and
(BYDV/CYDV)

treatment. Resistant germplasm exists, and transgenic plants

Barley: Yellow dwarf management

includes delayed planting and seed

with coat protein or antisense RNA show promising
resistance. Management of WSMV principally is by delayed
planting of wheat in autumn. Some local varieties show
complete resistance, although high temperatures may
compromise it. Studies also explore resistance-inducing

compounds.

Hygienic Practices: Removal of volunteer plants and weeds,
prevention of virus and vector survival between growing

seasons.

Sugarcane: Due to vegetative propagation, methods differ:

healthy cuttings, meristem culture, thermotherapy (50°C for

3.5 hours), resistant varieties, and adjusted planting times.
Combining thermotherapy and tissue culture to produce

virus-free stock.

Conclusion

Cereal viruses in lIran are diverse and widespread; under
epidemic conditions, they can cause severe losses.
Collaboration between universities, state institutes and
growers is the key to successful applied research resulting in
identification and management of viral diseases. So far, 23
virus species from 15 genera in 11 families have been
reported, mostly by the Plant Virology Research Center.
Despite significant progress, further research is needed on
emerging viruses, ecosystem management, and development

of resistant varieties.
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S ke 4 ola,5L;1(2006; Yassaie, Masumi, et al., 2011
St oo 5ol en g5 ol sn LS ol fae s 5 0
Masumi & Davoodi, 2025; Sahragard) = f,\;f 23 S o
et al., 2010; Sahragard et al., 2011; Sahragard, Masumi, et
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3ols st Ao s VO a5 5 UsS 5528 53 3 1408 Jlu s (RHBV)
Bopd Sl LB laas e pam a5 5p LS L 4 Solen 558
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Jaze Aceria tosichella «s U =1 g,y Lk 5 ol WSMV
To w0 0> rans 33 pls Sl e 1LY JS) 55
.(Abdullahi et al., 2020; Byamukama et al., 2016) .as
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355 3l (Yassaie et al., 2004) Coi jasnio OF Coenl 5 ¢ gt Ol5n
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Avena ludoviciana _:i>s N4 ;5 RPV 5 PAV slass S .ol
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Melanaphis  slaazs b ey s ol (VS5 b e 528 s

Rhopalosiphum maidis (Fitch, s sacchari (Zehntner, 1897)

Wi U Wlg e sl ol 558 e Jime LU aes ooy 4 1856)

WY



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

WY

B3l s oldlee (Masumi & lzadpanah, 1998, 2000
2 S s fp Sl (Do S 5 pania S5 5 (S5
T sl 5035 s s S (Sl 51 (20 Ol g s S Ghle
Ghasemi, 2011; Masumi & lzadpanah, ) <ol &a oS
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Wl pgigo b n gir Slige s ns b e s - s 5@, b c
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48l 33 gse s S SIS S B3 05 S Gasie pagdle el oo
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dan 53 S s Sl U5 S VA Wb S a-U G Mardfivirus
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