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Summary

The occurrence of virus of the family Luteoviridae on maize and annual grasses was
studied in the south region of the Czech Republic during three years. On maize and annual
weed grasses no BYDV-MAYV and CYDV-RPV pathogens were found in test samples. Out of
246 maize samples taken, BYDV-PAV was found in 50 of them. The occurrence of this
pathogen on maize varied with the locality and the year of sampling. In the test annual weed
grasses BYDV-PAV was found in Echinochloa crus-galii, Setaria pumila and Phalaris
canariensis plants. The occurrence of this pathogen was also dependent on the locality and
the year of sampling. This pathogen was not found in Setaria viridis.

The present results suggest that maize and some species of annual weed grasses in the
territory of southern Moravia may serve as a major source of BYDV-PAV for winter cereals
because these species are a ,,green bridge* for this virus species
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Introduction

In the last years a disease called yellow dwarf has occurred in winter cereal stands
covering large areas in the Czech Republic. Owing to strong infection a great number of
stands had to be ploughed in. This disease was caused by viruses of the family Lureoviridae,
predominantly by Barley yellow dwarf virus ~ PAV (BYDV-PAV) and Cereal yellow dwarf
virus = RPV (CYDV-RPV), which occurred on cereals to a lesser degree; other two viruses
Barley yellow dwarf virus — MAV (BYDV-MAV) and Barley yellow dwarf virus -RMV
(BYDV- RMV) have not been detected on cereals in the Czech Republic. (ANONYMOUS,
2001, 2002). These virus species differ in serological properties and also in transmission by
different species of cereal aphids (e.g. ROCHOW 1969, REAVY and MAYO 2002).

As for the epidemiology of the viruses, especially their survival in the summer, an
important role may be played besides perennial grasses also by maize and some annual weed
grasses (HENRY and DEDRYVER, 1989, COMAS et al., 1992). These viruses may also cause
some damage to maize. ITNYRE et al. (1999) found that in stands infected by BYDV-RMYV the
yield of corn cobs decreased by 10 ~ 14 %. BEAUVE et al. (1999) reported a grain yield
decrease of 15 — 20 %, but they did not find any effects on the vegetative growth of maize
plants.

The aim of our study was to find out the spread of some viruses of the family Luteoviridae
on maize and annual weed grasses in the area of southern Moravia over several years,

Material and methods
In late summer of the years 2001 - 2003, samples of leaves of maize and annual weed
grasses with symptoms of alleged infection caused by these pathogens (predominantly
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yellowing, reddening and violet tints of leaves) were taken from commercial and plant
breeding areas in different localities. In maize, samples from plants with visible damage by
Ostrinia nubilalis were not collected because this pest may display symptoms similar to the
infection by these virus pathogens. The date of sampling was determined with respect to the
fact that maize and annual weed grasses may serve as a so-called ,,green bridge* necessary for
survival of BYDV and CYDV between the harvest of cereals and the emergence of potential
self-seeding grain and early sown winter crops. The samples taken were stored in a fridge and
the following day they were tested by DAS-ELISA (CLARK and ADAMS, 1977) using BYDV-
PAV, BYDV-MAYV and CYDV-RPV kits. ELISA assay was carried out in accordance with
the manufacturer’s instructions (Bioreba). Data about invasions of winged individuals of
Rhopalosiphum padi were obtained from the Aphid bulletin (ANONYMOUS 2002, 2003),
issued by the State Phytosanitary Administration of the Czech Republic in the locality of
Chrlice, which is situated in the vicinity of the test localities.

Results

On maize and annual weed grasses no BYDV-MAV and CYDV-RPV pathogens were
found in test samples.

Out of 246 maize samples taken, BYDV-PAV was found in 50 of them. The occurrence
of this pathogen on maize varied with the locality and the year of sampling (Table 1). A
comparison of the years 2002 and 2003, in which a sufficient number of samples from several
localities were evaluated, showed a much higher infection of maize with BYDV-PAYV in the
first year. In the year 2003 many stands of winter cereals were ploughed in because of winter
killing (ANONYMOUS, 2003), however, therefore they could not serve as a source of this
pathogen. Also, the flight activity of aphids of the species Rhopalosiphum padi, which is the
main vector of BYDV-PAYV, was delayed in the year 2003 and the total number of individuals
was smaller than in the year 2002 (Table 2). With regard to weather conditions, maize was
also maturing faster in the year 2003 and the physiologically older leaves appeared to be less
infected with BYDV-PAV. HAACK ef al. (1999) reported that maize is more susceptible to
infection by this virus at young stages, especially before the 8-leaf stage. During their studies
of BYDV-PAV occurrence in Germany, GRUNTZIG and FUucHS (2000) found considerable
differences in maize stand infection with these pathogens in different years.

Our results correspond with the occurrence of viruses detected in the Czech Republic on
winter cereals (ANONYMOUS 2002, 2003) and perennial forage grasses of the genera Lolium
spp. and Festuca spp. (POKORNY and CAGAS, unpublished), in which of the species of the
family Luteoviridae BYDV-PAYV prevailed. In Europe, there were more species of viruses of
the family Luteoviridae infecting maize found, nevertheless, in France BYDV-PAV
predominated over BYDV-MAV (HAACK et al. 1999). In Yugoslavia the oecurrence of
BYDV-PAV also predominated over CYDV-RPV. However, in Greece the occurrence of
these viruses on maize was almost identical (IVANOVIC et al., 1995). In Hungary CYDV-RPV
predominated over BYDV-MAV and BYDV-PAV (PocsAl et al. 1995). In Spain BYDV-
MAV was the main virus, although BYDV-PAV and CYDV-RPV were present (COMAS et
al., 1992).

In the test annual weed grasses BYDV-PAV was found in Echinochloa crus-galii, Setaria
pumila and Phalaris canariensis plants. The occurrence was dependent on the locality and the
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year of sampling (Table 3). This pathogen was not found in Setaria viridis. In their field
studies LAMPTEY er al. (2003) found that Echinochloa cruss galli plants were infected only

Table 1 — Occurrence of BYDV-PAV on maize on localities of South Moravia in 2001-2003
years

L‘ [Number of [Infected ~ [Number of [Infected
ality/year fields fields samples [samples
I('_‘ejé

2001 1 1 21

2002 1 1 27 11

2003 1 1 33 2
Troubsko

2001 1 1 7 2

2002 1 8 2

2003 3 1 20 1
[PHsnotice - Zab&ice|

2002 1 1 6 5

2003 1 0 3 0
|[Ladné-Podivin

2002 3 1 18 5

2003 4 0 16 0
Sakvice-Popice

2002 1 1 6 3

2003 3 1 16 4
'Vranovice

2002 1 1 9 1

2003 2 1 11 1
lNedvédice

2002 3 3 30 9

2003 3 0 17 0
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with BYDV-MAV. However, they managed to infect artificially this plant with BYDV-PAV.
REMOLD (2002) also reported the infection of the species of S. pumila with BYDV-PAV and
in her studies she also detected plants of this species infected with BYDV-MAYV and CYDV-

Table 2 — Number of individuals of Rhopalosiphon padi in weeks of particular years

[Year

Week  [2001° 2002 2003
14 0 0 0
15 0 0 0
16 0 0 0
17 0 1 0
18 9 4 2
19 8 4 8
20 1 176 2
21 nd nd 2
22 3 56 7
23 18 217 19
24 16 1694 100
25 10 3196 95
26 74 521 115
27 20 32 196
28 121 50 579
29 171 13 668
30 11 6 267
31 43 5 8
32 11 & 39
33 78 3 5
34 17 21 27
35 39 34 19
36 11 60 3

a — catches from Johnson-Taylor suction traps

RPV. In the species S. viridis, she diagnosed infection with all these viruses of the family
Luteoviridae.

The present results suggest that maize and some species of annual weed grasses in the
territory of southern Moravia may serve as a major source of BYDV-PAV for winter cereals
because these species are a ,,green bridge* for this virus species between the harvest of cereals
and the emergence of potential self-seeding grain or early sown winter crops.
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Table 3 - Occurrence of BYDV-PAV on annual weed grasses on localities of South Moravia
in 2001-2003 years

umber of Ilnfected Number of tnfected

Species/year ocalities |localities [samples amples
rEchinach!oa crus-galii

2001 2 2 16 6

2002 5 0 14 0

2003 : 3 1 10 1

Sum 40 7
Setaria viridis

2001 1 1 2

2002 0 6 0

Sum 8 0
Setaria pumila

2002 1 1 1 1

2003 1 0 1 0

Sum 2 0
Phalaris canariensis

2002 1 1 5 5

2003 1 0 3 0

Sum 8 5
Acknowledgement

The results were obtained within the framework of Project QD 1059 funded by the Ministry
of Agriculture of the Czech Republic.

References

ANONYMOUS (2001-2003): Short information of incidence of pest and disorders. Published
weekly by State Phytosanitary Administration of the Czech Republic, www.srs.cz

ANONYMOUS (2002-2003): Aphid Bulletin. Published weekly by State Phytosanitary
Administration of the Czech Republic, www.srs.cz

1091



POKORNY: OCCURRENCE OF VIRUSES ON MAIZE AND GRASSES

BEUVE, M., NaBO, B., FouLGocQ, L., LAPIERRE, H, (1999): Irrigated hybrid maize crop
yield losses due to barley yellow dwarf virus-PAV luteovirus. Crop Sci. 39: 1830-1834.

CLARK, MF., Abpams, AN. (1977): Characteristics of the microplate method of
enzymelinked immunosorbent assay for detection of plant viruses. J.Gen. Virol. 37, 475-483.

Comas, J., Pons, X., ALBAJES, R., PLuMmB, R.T. (1992): The ‘role of maize in the
epidemiology of barley yellow dwarf virus in northerneast Spain. J. Phytopathol. 138: 244-
248.

GRUNTZIG, M., FucHs, E. (2000): Occurrence of luteoviruses of cereals in Zea mays L. Z.-
Pflanzenkrankh. Pflanzensch, 107: 528-538.

HaAck, L., COURBON, R., RIAULT, G., TANGUY, S., VILAIN, D., HENRY, M., DEDRYVER,
C.A.A. (1999): Plant and field study of BYDV-PAV and -MAV distribution on maize in
France. Z. Pflanzenkrankh. Pflanzensch. 106: 297-303.

HENRY, M., DEDRYVER, C.A. (1989): Fluctuations in cereal aphid populations on maize (Zea

mays) in western France in relation to the epidemiology of barley yellow dwarf virus
(BYDV).,, I. Appl.Entomol.107: 401-410.

IvAaNOVvIC, D., OSLER, R., KATIS, N., IvaNovIC, M., IGNJATOVIC, D. (1995): Principal maize
viruses in Mediterranean countries. Agronomie 15: 443-446.

~ ITnNYRE, RL.C., D'Arcy, C.J., PEDERSEN, W.L., SWEETS, L.E. (1999): Reaction of sweet
corn to inoculation with barley yellow dwarf virus RMV-IL. Plant-Dis. 83: 566-568.

LaMPTEY, J.N.L, PLuMB, R.T., SHAW, M.W. (2003): Interactions between the grasses
Phalaris arundinacea, Miscanthus sinensis and Echinochloa crus-galli, and Barley and Cereal
yellow dwarf viruses. J. Phytopathol. 151: 463-468.

Pocsal, E.,, Kovacs, G., Muranyi, I, Orosz, A. PApp, M., Szunics, L. (1995):
Differentiation of barley yellow dwarf luteovirus serotypes infecting cereals and maize in
Hungary. Agronomie 15: 401-408.

REAVY, B., MAYO, M.A. (2002): Persistent transmission of Luteoviruses by aphids. Adv. Bot
Res. 36: 21-45.

REMOLD, S.K. (2002):; Unapparent virus infection and host fitness in three weedy grass
species. J. Ecol. 90: 967-977.

RocHow, W.F. (1969): Biological properties of four isolates of barley yellow dwarf virus.
Phytopathology 59: 1580-1589

Received 30 June, 2005, accepted 2 November, 2005

1092




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




