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VIRUS DISEASES OF CEREALS A N D  VECTOR POPULATIONS 
IN THE C A N A D I A N  PRAIRIES DURING 1965l 

C.  C. Gill and P .  H.  Westdo12 

Introduction 
These  observations a r e  based mainly on weekly 

su rveys  during spr ing and s u m m e r  in south-central  
Manitoba, supplemented by surveys  to Saskatchewan, 
Alberta,  and other  a r e a s  of Manitoba in August. 

Aster ye l lows virus 
The six-spotted leafhopper, Macroste les  fasci- 

fron? (StHl), the  chief vector of a s t e r  yellows vi rus  - 
(AYV), was  much l e s s  abundant than usual.  The 
spr ing migration of leafhoppers into Manitoba was 
somewhat sma l l e r  than in recent y e a r s  and the re  
was  a very  sma l l  s u m m e r  population. Six 70 of the 
leafhoppers,  rnainly migrants ,  tes ted  in ea r ly  June 
were  carrying AYV. In late June and ea r ly  July the 
f igure  was  2910. 

Although the percentage of viruliferous indivi- 
duals in the population was high, par t icular ly  ea r ly  
in the season,  t he re  was  only a t r a c e  of a s t e r  yellows 
in ba r l ey  in southern  Manitoba because  of the sma l l  
population of leafhoppers.  A survey late in the sea  - 
son a l so  indicated only a t r a c e  of AYV on bar ley  in 
Saskatchewan and Alberta.  

B a r l e y  y e l l o w  dwarf  virus 
Populations of aphid vectors  for  this v i rus  were  

very  low during the ea r ly  p a r t  of the season, and 
appeared to consist  a lmos t  exclusively of migrant 
English grain aphids,  Macrosiphum avenae (Fabr i -  
c ius) .  During the second week of May, this species  
was  found in fielc's of winter rye  before the spr ing 
ce rca l s  had germinated. Populatior numbers  rose ,  
chicfly by local i nc rease ,  f r o m  one p e r  50 sweeps to 
about 10 p e r  50 sweeps by the middle of June, and 
thc,reafter,  a s s i s t ed  by additlonal migrants ,  at  an 
increas ingly  rapid r a t e .  By the end of July, counts 
for  this species  on spr ing ce rea l s  were  a s  high as 
410 p e r  50 sweeps,  equivalent to  an average of 7 p e r  
plant on oats in head. 

The f i r s t  corn  leaf aphids,  Rhopalosiphum S i -  
dis (Fi tch) ,  and rose  g r a s s  aphids,  Metopolophium 
dirhodum (Walker),  were  found on bar ley  at the end 
of the f i r s t  week in July, and the f i r s t  gr tenbugs ,  
Schizaphis graminum (Rondani), and che r ry  oat aphids, 
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Rhoalosiphum padi (Linnaeus),  on oats during the 
th i rd  week of July. 

The aphid populations reached the i r  peak density 
by the end of July and the f i r s t  week in  August, and 
then declined rapidly to  relatively low numbers  by 
the end of August. During thepe r iod  of highest aphid 
populations, the English grain aphid was the domin- 
ant species  on wheat and oats and frequently a l so  on 
bar ley .  The corn  leaf aphid was occasionally the 
most  numerous species on bar ley .  Populations of 
greenbugs and rose  g ras s  aphids were  very  low by 
comparison, and the che r ry  oat aphid was sca rce .  

sampled 
f r o m  winter rye during May arid June were  carrying 
ba r l ey  yellow dwarf v i rus .  No vi rus  was t ransmit ted  
by limited nurnbers of English grain aphids collected 
f r o m  spr ing ce rea l s  in June and ea r ly  July. Four  yo 
of the corn leaf aphids collected f r o m  ba r l ey  during 
July  were  found to be carrying a weak s t r a in  of the 
v i rus .  

Successive batches of oat seedlings,  exposed for  
weekly intervals in the field as bait plants for  the 
aphids, showed a sha rp  peak in the ra te  of infection 
fo r  the v i rus  a t  a t ime that coincided with that for  
peak densit ies in aphid populations, namely during 
the l a s t  week in July and th? first week in  August. 

There  was  generally only a t r ace  of the d isease  
in most  of the 70  commercia l  fields of spr ing ce rea l s  
examined. However, in one a r e a  eas t  of Riding Moun- 
tain, f r o m  Dauphin to Neepawa, where crops  were  
not as advanced a s  in o ther  a r c a s ,  aphid populations 
were  exceptionally heavy, and disease  incidence on 
oa t s  and ba r l ey  was occasionally a s  high a s  90%. 

Eleven 70 of the English grain aphids 

O a t  blue d w a r f  virus 
This d isease  was f i r s t  reported in Canada in 

1964 f r o m  an experimental  plot nea r  Winnipeg (Can. 
P lan t  Dis.  Surv. 45: 45). This  d isease  was probably 
p resen t  in Manitoba previous to this,  s ince  i t  was 
repor ted  e a r l i e r  f r o m  Minnesota (1, 3 ) .  During 1965, 
a few very  stunted plants with shor t ,  dark-green 
leaves  and considerable blasting of the f lore ts  were  
found in an oat field nea r  Swan River ,  Manitoba. 
Transmiss ion of the v i rus  was  obtained by the s ix-  
spotted leafhopper, Macroste les  fasc i f rons  (St i l ) ,  
onto oats,  where symptoms typical of the v i rus  de-  
veloped. The disease  appeared to  be r a r e  in Mani- 
toba during 1965, but d iseased plants may be  readily 
overlooked because  they a r e  often obscured by ta l ler ,  
healthy plants.  
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W h e a t  striate mosaic virus 
A few diseased plants w e r e  found in one wheat 

field in the ex t r eme  southern pa r t  of Manitoba nea r  
Morden. No fur ther  examples of this d isease  w e r e  
seen in numerous  othsr  wheat fields.  The identity 
of th is  d isease  was confirmed by t r ansmiss ion  of the 
v i rus  by the painted leafhopper, Endr ia  in imica  (Say) 
(4) to  t e s t  wheat seedlings.  The ve ry  low incidence 
supports previous observations (2) and the findings 
in  a recent  biological study of the vector (5) that th is  
d i sease  may  neve r  b e  seve re  in  !he eas t e rn  Canadian 
p r a i r i e s .  

Barley stripe mosaic virus 
This d isease  was  not observed in any of the nu- 

merous  commerc ia l  f ields examined. However, the 
v i rus  was  isolated f r o m  ba r l ey  in experimental  plots 
at  Winnipeg and Por tage  la P r a i r i e  where infection 
was  occasionally very  high. These  isola tes  caused 
a seve re  d isease  on 'Minter '  and 'Selkirk'  wheat and 
on 'Parkland '  and a black-hulless bar ley ,  following 
mechanical inoculations in the greenhouse.  Systemic 
infection was a lso  obtained on ' Golden Bantam' sweet 
corn ,  and localized infection on 'Klein Wanzleben' 
suga r  beet .  No infection was obtained on 'Clintland' 
o r  'Rodney' oats ,  'Betzes '  bar ley  o r  'Bloomsdale 
Savoy' spinach. 

A virus disease of  oats 
Adisease  not previously descr ibed f r o m  Manito- 

ba  was found in one field of 'Russell '  oa ts  nea r  St. 
P i e r r e  in August, 1965. Diseased plants occur red  
mos t  commonly nea r  the margin  of the field though 
isolated plants with symptoms were  a l so  sca t t e red  
within the field. The crop was  in the green, headed 
stage when the disease  was f i r s t  observed. 

Symptoms consisted of nec ros i s  on leaf b lades  
and sheaths and a green mosaic  of non-necrotic 
a r e a s .  The nec ros i s  and green mosaic  were  apparent 
on leaves  of a l l  ages .  Affected plants showed notice-  
able stunting and blasting of the florets.  

When t e s t  seedlings of 'Russell '  oa ts  at the two- 
leaf stage were  inoculated with sap  f r o m  crushed 

leaves  of the d iseased plants,  sys t emic  symptoms 
developed nine days af ter  inoculation a t  about 2OoC. 
Initially, chlorotic l ines of var iable  length, pa ra l l e l  
with the veins,  occur red  on young leaves .  L a t e r  this 
chloros is  developed into an i r r e g u l a r  mottle,  and 
with fu r the r  aging, necrot ic  l ines  and i r r egu la r ly  
shapednecrot ic  a r e a s  appearedon the mottled leaves .  
Necros is  became  m o r e  extensive as the plant aged, 
and da rk- g reen  is lands  often remained in the  middle 
of extensive necrot ic  a r e a s .  Infected plants  showed 
no tendency to  recover  f r o m  symptoms. 

All of 10 var ie t ies  of oats  mechanically inocu- 
lated with the v i rus  were  susceptible,  but none of 14 
ba r l ey  and 14 wheat var ie t ies  showed symptoms and 
no v i rus  was  recovered f r o m  the inoculated plants.  
The total  infection r a t e  on oats ,  using the rubbing 
method with corundumpowder and 1% KzHPO4 a v e r -  
aged 88% for  10 plants of each of the 10 var ie t ies  
inoculated. No t r ansmiss ion  was  obtained f r o m  oats  
to  oats  with the six-spotted leafhopper, the painted 
leafhopper,  or with 5 species  of aphids that common - 
ly infest  the small gra ins .  

Although numerous  oat f ields in Manitoba and 
eas t e rn  Saskatchewan were  examined during the  s e a -  
son, no other  examples of this d isease  w e r e  found. 
Work is now proceeding to  character ize  the v i rus .  
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