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Abstract.  Virus particles (approximately 73 n m  in diam.) usually showing an inner capside 
(45 n m  in diam.) and similar to diplornaviruses, esp. reoviruses, were found in some ceils of enat ions 
in A r e n a  sativa and Arrhenatherum elatius leaves infected with the oat sterile dwarf  disease 
(OSDD). (The same virus particles were described by the authors  in 1966 in the leafhopper vector.) 

Myeoplasma- l ike  microorganisms found in 1969 in the OSDD leafhopper vector were absent  
in OSDD infected plants.  Tetracycline d i n n e r  affect symptom development  in plants  and  did 
not  alter the infectivity of the vector. 

Therefore, OSD]D is apparent ly of virus origin; myeoplasmas-l ike bodies found formerly in 
the OSDD vector are probably not  involved in OSDD etiology. 

The properties of a serious disease in oat and barley causing considerable 
damages e.g. in the area of ~eskomoravska vrchovina and in the northwest 
districts of Slovakia pointed to its virus origin. PRff~). (1958) and PRff~A 
etal. (1959) called its agent the oat sterile dwarf virus and discovered its 
leafhopper vector Javesella pellucida (F.). The host range of the oat sterile 
dwarf disease (OSDD) involving some cereals and many wild species of 
Poaceae (in which the OSDD infection in some cases may be latent) was 
investigated by VACKE and PRimA (1962). VACKE (1966) described a poor 
transovarial transmission of the OSDD agent in J. pellucida (F.). A very 
similar and perhaps identical disease also occurs in Scandinavian countries 
(LINDSTEN 1959, IKf~HEI~O 1961). In spite of detailed knowledge of OSDD 
including epidemiology and control measures, the causal agent itself remained 
hidden. B]~s et al. (1966) and BR~s and KR~iK (1969a) observed in the 
cytoplasma of gut cells of the viruliferous vector J. pellucida (F.) isometric 
virus-like particles, sometimes arranged in tubular structures; however, 
Mycoplasma-like bodies were found in the same object too (BROnx and 
KR~LiK 1969b). 

While investigating ultrathin sections of parenchyma cells and vascular 
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elements of infected plants we failed to find any virus- or Mycoplasma-like 
particles. Therefore, we focused our at tention on the electron microscopy 
of small vein enations typical for 0 S D D  infection in the leaves of some 
plant hosts. In  order to appreciate the importance of Mycoplasma-like bodies 
present in vector  we investigated the influence of tetracycline on the disease 
development.  

Specimens for electron microscopy were taken from enations in the leaves ef  Avena  sativa L" 
and Arrhenatherum elatius (L.) P ~ s L  artificially infected by virulifereus leafhoppers J .  pellucida 
(F.). Glutaraldehyde and osmium tetroxide were used for fixation (SABATI~I et al. 1963) and 
Vestopal W for embedding. Ul t ra th in  sections were made by means  of the ul t ramicrotome Reichert 
and  additionally stained with lead according to RAYNOLDS (1963). Electron micrographs were taken 
on electron microscopes Tesla BS 413 and  JEM-100 U. 

For tetracycline t rea tments  we used a solution of tetracycline hydrechloride (50 and 100 p.p.m.) 
applied twice a week to the  roots of eat  plants by watering (250 ml for 10 kg of soil in growing 
boxes) and  by sprinkling the plants  simultaneously:  The first tetracycline t r ea tmen t  began ten 
days after the  transfer  of the viruliferous leafhoppers J .  pellueida (F.) to oat plants,  the second 
t rea tment  began 25 days after the infection of the plants which were beginning te show symptoms  
of OSDD. In  the third trial viruliferous leafhoppers were transferred individually to oat plants,  
which were treated as above with tetracycline ten days before and  then during the 14-day leaf- 
hoppers feeding by watering only; after tha t  the inoculativity of individual leafhoppers was 
tested three times. 

Some cells in enations both  of Avena sativa L. and of Arrhenatherum elatius 
(L.) Presl were filled at random with spherical particles (Figs. 1,2,3) appar- 
ently representing the OSDD agent. Most particles contained a dense core, 
some of them apparent ly " e m p t y "  (Figs. 4,5); the diameter of the particles 
varied between 63 and 84 nm (the approximate mean 73 nm). Electron 
micrographs also indicated the structure of the particles, i.e. their outer 
(73 nm) and inner capside (diam. approximately 45 nm). 

Tetracycline t rea tment  had no effect on disease development in all the 175 
plants investigated. All 89 viruliferous leafhoppers normally t ransmit ted 
the OSDD agent to tetracycline t reated plants both during and after their 
two-weeks feeding on tetracycline t reated oat plants. 

Similar virus-like particles found for the first t ime in inoculative vectors 
and now in enations of infected plants apparent ly represent the causal agent 
of OSDD. On the other hand, Mycoplasma-like bodies were absent in diseased 
plants; moreover neither the development of symptoms in plants nor the 
inoculativity of leafhoppers was affected by  tetracycline, which suggests tha t  
Mycoplasma-like microorganisms (present in the vector only) were not in- 
volved in OSDD etiology. 

The structure, shape and size of particles observed in ultrathin sections 
show similarities to diplornaviruses, especially to reoviruses, like some other 
phytarboviruses,  e.g. maize rough dwarf  virus, which was discussed in our 
previous paper (BR~hK and KlCALIK 1972). Other plant pathogenic diplorna- 
viruses belonging to this group might be e.g. wound tumor  virus and rice 
dwarf  virus. 
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Fig. I. Electron micrograph of virus particles in a cell of an enation in Avena sativa infected with 

oat sterile-dwarf disease (20 000 x ) 
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Fig. 2. Virus particles in OSD infected Avena sativa (50 000 X) 
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Fig. 3. Virus particles in OSD infected Arrhenatherum elatius (25 000 x) 
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Figs. 4. and 5. Virus particles in OSD infected Avena aativa (60 000 X ) (4) and in Arrhenatheru.m 
elatiua (90 000 X ) ( 5). 




