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Wheat spindle streak mosaic virus (WSSMV) belongs to the genus Bymovirus and is
known as a serious wheat pathogen (Cunfer et al. 1988, Miller et al. 1992). The vi-
rus is transmitted by a soil-borne plasmodiophoraceous vector, Polymyxa graminis
(Slykhuis 1976, Haufler 1996, Inouye 1996) and is widely distributed in Europe
and Canada (Haufler 1996, Slykhuis 1976). In wheat plants WSSMV causes symp-
toms of mosaic or chlorotic, spindle-shape streaks on infected leaves and reduced
tillering resulting in decreased seed yield. It is noteworthy that wheat may be af-
fected by another bymovirus closely related to WSSMV, namely Wheat yellow mosaic
virus (WYMYV). Symptoms produced in wheat by both viruses are very similar and
both viruses are indistinguishable by means of serological methods (Clover and
Henry 1999). WYMYV was reported to occur in France, Germany, China and Japan
(Inouye 1996).

In May 2007 in Winnagora near Poznan on winter triticale plants cv. ‘Marko’
strong symptoms of streak mosaic on leaves were observed. Two weeks later simi-
lar mosaic symptoms were found in spring wheat plants cv. ‘Winiet’ at the same lo-
cation.

Investigation on the virus identification involved serological and electron mi-
croscopic assays as well as reverse transcription polymerase chain reaction
(RT-PCR) with specific primers.

Plants displaying disease symptoms were collected and tested by ELISA for the
presence of Soil-borne cereal mosaic virus (SBCMV) and Wheat streak mosaic virus
(WSMV). Negative results in these assays indicated that another causal factor was
responsible for the symptoms. In the sap of infected plants in electron microscope
long virus-like particles might be seen. The concentration of the particles was
poor. Morphology of the virions was as described for WSSMV; filamentous parti-
cles slightly flexuous, with no clear modal length, of 300-2000 nm (Haufler 1996).
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WSSMV was detected by means of TAS-ELISA using polyclonal and mono-
clonal antibodies provided by Loewe (Germany). OD values ranged from 0.1 to
0.25. Relatively low OD values were consistent with electron microscopic observa-
tions indicating poor concentration of the antigen.

Diseased plants were observed during about two months and the disappear-
ance of the symptoms was noticed afterwards. However, the plants were character-
ised by weak growth and the virus could be detected in the leaves all the time.

In order to confirm the WSSMYV identity RT-PCR was performed using primers
specific for WSSMV. Total RNA was isolated from infected plants by means of
RNeasy Plant Mini Kit (Qiagen, Germany). RT-PCR procedure was performed us-
ing Qiagen One Step RT-PCR Kit. Three pairs of primers were applied:
WSSMV1-F/WSSMV1-R, WSSMVcl-F/WSSMVcl-R and WSSMVc2-F/
WSSMVcl-R (Vaianopoulos et al. 2005). The PCR products were analysed by
agarose gel electrophoresis using DNA marker pUC Mix Marker (Fermentas, Lith-
uania). Sizes of products generated by the above listed primers were 200, 200 and
199 bp, respectively. Photograph 1 presents gel electrophoresis of RT-PCR prod-
ucts obtained with three pairs of primers from three diseased triticale plant sam-
ples. All products were of the same size, as expected.

Based on these results the virus inducing streak mosaic symptoms on triticale
and wheat was identified as WSSMV.

It seems interesting that the symptoms were noticeable on triticale plants and
not on the neighbouring winter wheat ones. It is noteworthy also that the virus
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Phot. 1. Agarose gel electrophoresis of RT-PCR amplification products obtained
with specific primers to WSSMV. Lanes: M — DNA ladder (pUC Mix Marker, Fermentas),
lanes 1-5 - products generated by primers WSSMV1-F/WSSMV1-R, lanes 6-10 - products
generated by primers WSSMVc1-F/WSSMVc1-R, lanes 11-15 — products generated by primers
WSSMVc2-F/WSSMVcl-R, lanes 1, 3, 4 — diseased triticale plants, repeated in lanes 7, 8, 10
and 12, 13, 15, lanes 2, 9, 14 — water, lanes 5, 6, 11 — positive control WSSMV
(photo by M. Jezewska and K. Trzmiel)
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presence was revealed in spring wheat plants. Previous reports provided evidence
of the natural WSSMV occurrence in winter wheat.

Further investigation on the Polish isolate of WSSMV should be carried out, in-
cluding characterisation of its biological and molecular properties.
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