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Introduction

Cereals are a major source of food and animal feed. One precondition for the production of a
reliable quantity of high quality cereals is resistance to diseases, including those caused by
viruses. One way of reducing viral damage is the use of satisfactory agronomical measures,
but the most economical and most effective solution would be the cultivation of resistant or
tolerant varieties. Among the viruses capable of infecting cereals, wheat dwarf virus (WDV),
cereal yellow dwarf virus-RPV (CYDV-RPV) and the barley yellow dwarf virus group
(BYDV) are currently the most widespread in the central part of Hungary (Szunics et al.
2003).

Szirmai (1967) was the first to identify a virus pathogenic to cereals (BYDV) in Hungary. The
identification of different strains of this virus was not begun until later (Pocsai et al. 1995).
The first incidence of WDV in Hungary was reported by Gaborjanyi e al. (1988). Vectors
(aphids, leafhoppers) are required for the transmission of both pathogens. Transmission takes
place in a persistent manner.

The damage caused by cereal viruses, including WDV, CYDV-RPV and BYDVs, and the
incidence rate of the viruses varies with the year, the location and the crop. At national level
considerable fluctuations in virus incidence are observed each year, so a clear picture of the
spread of the pathogens can only be obtained by surveys carried out over several years. The
present paper compares the results of the 2005 virological survey on cereals grown in
Martonvasar with data for the past four years.

Materials and Methods

Observations were carried out in Martonvasar between 2001 and 2005 to test the infection of
various cereals with the WDV, CYDV-RPV and BYDV viruses. Leaves of winter wheat
(Triticum aestivum), winter barley (Hordeum vulgare), durum wheat (Triticum durum), oats
(Avena sativa) and triticale (Triticosecale X), sown at normal plant density at the optimum
date and exhibiting yellowing and/or dwarfing symptoms, were collected in spring, when the
symptoms were clearly visible, in the institute nursery. Each year 50 samples were taken from
each species, with the exception of 2003, when no oat samples were available. The viruses
present on the leaves were detected in the institute laboratory using Agdia sera and the ELISA
(enzyme-linked immunosorbent assay) serological test (Clark and Adams 1977). The data
were evaluated using two-factor analysis of variance.
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Results and Discussion

During the period of the survey (2001-2005) leaves were collected in Martonvasar from
diseased plants exhibiting symptoms in order to determine pathogen distribution. In 2004 the
number of virus-infected plants was extremely low, so these data were omitted from the
evaluation. The relative dominance of the viruses identified from the diseased plants can be
seen in Table 1. In the majority of cases mixed infection was observed.

Table 1. Incidence of cereal viruses as a percentage of virus-
infected plants

Winter wheat Winter barley
Viruses 2001 |200212003|2005]2001 (2002 (2003|2005
(%) | (%) | (%) | (%) | (%) | (%) | (%) | (%)
WDV 100 {9557 98 | 100 ] 100 | 100 | 88 | 100

CYDV-RPV 6 8831 0 0 4 0 1471 0

BYDV-MAV | 20 |155| 0 2 | 34 | 22 0 0
BYDV-PAV 2 0 |62 2 4 8 [11.9] 2
BYDV-SGV 6 2.2 0 0 34 0 7 0
BYDV-RMV 8 0 {38 ]| 2 | 46 0 128.5]|10.6
Durum wheat Oats Triticale
\Viruses 200120022003 |2005{2001 {2002 | 2005 (2001 (2002 (2003 | 2005
()| (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%)
WDV 100{ 100 | 71.7) 100 | 80 [ 100 |12.2] 100 | 100 | 100 | 100
CYDV-RPV 2 | 42 0 0 0 0 2 0 2 0 0
BYDV-MAYV (34.6| 0 0 0 63 0 4 4 0 0 0
BYDV-PAV 0 0 456 O 0 0 {224 O 8 0 2
BYDV-SGV | 2 0 |65] 0 5 0 0 2 0 0 0
BYDV-RMV | 4 | 85 |152]| 2 7.5 0 100 0 0 0 0

The only significant difference revealed by two-factor analysis of variance was between the
incidence ratios of the viruses. This could be attributed to the extremely high rates for WDV.
These data confirm the results of earlier surveys suggesting that WDV infection was far more
serious than BYDV infection in the central part of Hungary (Szunics et al. 2000). No year effects
were detected between 2001 and 2005 (Table 2.), which was not surprising as samples were
only taken from plants exhibiting disease symptoms. The effect of the viruses was also
independent of the plant species (Table 3.).
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Table 2. Effect of viruses and years, as Table 3. Effect of viruses and host

revealed by analysis of variance (2001— plants, as revealed by analysis of

2005) variance (2001-2005)

Host plant Virus  |Year Factors ar  [MSQ F

Winter wheat . n.s. Total 95

Winter barley *EX n.s. Replications 3

Durum wheat Lkl n.s. Treatments 23 |1125.5] 31.8 [***

Qats Lt n.s. Virus 5 5076.1] 143.6 |***

Triticale *ax n.s. Host plant 3 65.2 1.8
VirusxHost

***= Significant at the P=0.1% level plant 15 20.7 0.6

n.s.= Non-significant Error 69 35.3

**%= Significant at the P=0.1% lewvel

In the following analysis the results for plant species with confirmed infection (ELISA
positive) were combined and the years were taken as replications (Svab 1981). The data gave
a good reflection of the dominant position of the WDV virus between 2001 and 2005. No
significant differences were found within the CYDV-RPV and BYDV virus groups (Fig. 1).
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Fig. 1. Percentage distribution of the varieties between 2001 and 2005, averaged
over all the plants
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Conclusions

Climatic conditions affect both plants and vectors, thus influencing the spread of viruses.
Winter came late in 2003, so the vectors were still active in early December. The spring was
very wet and cold, so the vectors emerged late, but the cereals exhibited intensive growth.
This probably explains the extremely low level of virus infection in 2004.

The data for 2001, 2002, 2003 and 2005 exhibited a clear pattern. In all four years WDV,
which is transmitted by leathoppers (Psammoteitix alienus), was present in the highest ratio
on all the plant species. In many cases several viruses infected the same host plant
simultaneously. The aphids that transmit the CYDV-RPV and BYDV viruses were far less
active.
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