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BARLEY STRIPE MOSAIC VIRUS IN MANITOBA IN 197l' 
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Abstract 

I n  1971, bar ley  s t r i p e  mosaic v i r u s  was de tec ted  by i n f e c t i v i t y  and 
s e r o l o g i c a l  assays  i n  34.0% and 4.51, r e s p e c t i v e l y ,  of the  2- and 6-row 
b a r l e y  f i e l d s  surveyed i n  sou theas te rn  Manitoba. The incidence of p l a n t s  
wi th  b a r l e y  s t r i p e  mosaic symptoms i n  t h e s e  f i e l d s  var ied  from a trace t o  
about  20%. A t  p r e s e n t ,  t h e  predominant source of t h i s  v i r u s  i n  llanitoba i s  
probably i n f e c t e d  seed of t h e  2-row bar ley  v a r i e t y  'Herta ' .  

Introduction 

I n  1970, b a r l e y  s t r i p e  mosaic v i r u s  
(BSMV) w a s  d e t e c t e d  i n  2 2 %  and 4 1 ,  
r e s p e c t i v e l y ,  of the  f i e l d s  of 2- row b a r l e y  
(Hordeum d is t i chum L. emend. Lam.) and 6- row 

b ~ r ~ ( g . ~ l ? j a ~ L .  emend. Lam.) surveyed 
i n  southern Manitoba ( 3 ) .  A survey w a s  
conducted i n  Manitoba i n  1971 with t h e  
o b j e c t i v e s  of i n t e n s i f y i n g  t h e  search f o r  
BSMV i n  2-row bar ley ,  determining i f  t h e  
v i r u s  w a s  again more p r e v a l e n t  i n  2-row than  
i n  6- row bar ley ,  and i d e n t i f y i n g  t h e  most 
commonly i n f e c t e d  v a r i e t y  o r  v a r i e t i e s .  

Materials and methods 

The 1971 survey f o r  BSXV, conducted from 
J u l y  5 t o  15, w a s  confined t o  sou theas te rn  
Manitoba, s i n c e  about  65% of Manitoba's 1970 
2-:row b a r l e y  crop w a s  grown i n  t h i s  region 
( I ) .  F i e l d s  of 2-  and 6-row bar ley  i n  t h e  
e a r l y  t i l l e r i n g  t o  milky r i p e  s t a g e  were 
inspec ted  a t  i n t e r v a l s  of about 5 and 15 
m i l e s  , r e s p e c t i v e l y ,  a long e i g h t  p r e s e l e c t e d  
survey r o u t e s  t o t a l l i n g  about  1400 m i l e s .  
F i e l d s  w e r e  sometimes inspec ted  a t  s h o r t e r  o r  
longer  intervals f o r  reasons d i scussed  
prev ious ly  ( 3 ) .  

A sample was c o l l e c t e d  i n  eacii f i e l d  
where p l a n t s  with suspected symptoms of 
b a r l e y  s t r i p e  mosaic (BSM) were de tec ted .  
Each sample c o n s i s t e d  of 2-4 a p i c a l  l eaves  
from one t i l l e r  of each of t h r e e  p l a n t s  with 
symptoms. The day a f t e r  c o l l e c t i o n ,  each 
sample w a s  ground i n  a s teri le mortar  with 1 
m l  of d i s t i l l e d  water, and a group of 14-16 
'Black Hul less '  b a r l e y  tes t  p l a n t s  i n  the  2- 
l e a f  s t a g e  w a s  inocu la ted  with the  crude 
extract .  Seven t o  10 days a f t e r  inocu la t ion ,  
the presence o r  absence of symptoms w a s  
recorded and t h e  t h i r d  l e a f  was detached from 
each of t h r e e  d i seased  test p l a n t s  i n  each 
group. The t h r e e  leaves were combined and 
j u i c e  w a s  e x t r a c t e d  with a p l i e r- t y p e  press .  
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Each sample of j u i c e  was t e s t e d  undi lu ted  
a g a i n s t  undi lu ted  BSIW ant iserum using t h e  
Ouchterlony double d i f f u s i o n  method ( 4 )  and. 
the f i n a l  r e s u l t s  of t h i s  t es t  were recorded 
1 week later.  The d i f f u s i o n  medium w a s  
prepared with 0.5:; Ionagar No. 2 and 0 . 2 1  
sodium az ide  i n  d i s t i l l e d  w a t e r .  Procedures 
f o r  s t o r i n g  f i e l d- c o l l e c t e d  l e a f  samples and 
f o r  growing and i n o c u l a t i n g  tes t  p l a n t s  were 
similar t o  those  descr ibed  prev ious ly  (3). 
The BSMV antiserum was the  same a s  t h a t  
prepared and used by t h e  author  i n  1970 ( 3 ) .  

Results and discussion 

T h e  presence of BSIIV i n  each f i e l d -  
c o l l e c t e d  l e a f  sample was demonstrated 
t ransmission of t h e  v i r u s  t o  'Black Hul less  
bar ley  and by i t s  subsequent r e a c t i o n  w i t h  
BSAV antiserum. E x t r a c t  from hea l thy  'Black 
Hul less '  p l a n t s  ( c o n t r o l )  d i d  n o t  react with 
this antiserum. 

BSFlV was de tec ted  i n  49 of 1 4 4  (34.08) 
f i e l d s  of 2-row bar ley  and i n  2 of 44 (4.5%) 
f i e l d s  of G-row bar ley  surveyed. The 
incidence of p l a n t s  with BSPI symptoms i n  both 
f i e l d s  of 6-row b a r l e y  w a s  a t r a c e ,  whereas 
i n  f i e l d s  of 2-row uar ley  the  approximate 
incidence w a s  a trace i n  40 f i e l d s ,  I- 2% i n  
6 f i e l d s ,  5 5  i n  2 f i e l d s ,  and 2 0 %  i n  1 f i e l d .  
BSXV w a s  a l s o  de tec ted  i n  a 2- r o w  s e l e c t i o n  
and i n  t h e  6- r o w  v a r i e t y  'Keystone' i n  bar ley  
breeding p l o t s  n e a r  Winnipeg. The incidence 
of d i seased  p l a n t s  was about 1% and 28 ,  
r espec t ive ly .  

Symptoms of BS1.I i n  2- row bar ley  were 
genera l ly  more pronounced i n  1971 than i n  
1970. Brown s t r i p e s ,  sometimes p r e s e n t  i n  
t h e  form of a V or W ,  were genera l ly  observed 
on lower leaves of d i seased  p l a n t s .  Mosaic 
symptoms , which w e r e  r a r e l y  d e t e c t e d  i n  1970 , 
were f requent ly  observed on upper leaves.  In  
a few f i e l d s ,  however, f a i n t  brown s t r i p e s  on 
lower l eaves  were t h e  on ly  apparent  symptoms 
of i n f e c t i o n .  
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Although t h e  percentage of 2-row b a r l e y  
f i e l d s  i n  which BSXV was d e t e c t e d  w a s  12% 
h i g h e r  i n  1971 than  i n  1970 ( 3 ) :  t h i s  
d i f f e r e n c e  i s  n o t  considered t o  be i n d i c a t i v e  
of  t h e  rate of v i r u s  spread .  It w a s  probably 
due mainly t o  t h e  d e t e c t i o n  of more t r a c e  
i n f e c t i o n s  i n  1971, because of e i t h e r  more 
pronounced symptom development o r  a more 
in tense  and p r o t r a c t e d  sea rcn  f o r  BSEI i n  t h i s  
type  of  b a r l e y ,  o r  uoth. Some trace 
i n f e c t i o n s ,  however, w e r e  d e t e c t e d  only a f t e r  
e x t e n s i v e  sea rch ing  and, t h e r e f o r e ,  t h e  1971 
e s t i m a t e  f o r  t h e  percentage of 2-row b a r l e y  
f i e l d s  with BSMV-infected p l a n t s  may s t i l l  be 
conserva t ive .  

'Herta',  a v a r i e t y  l i c e n s e d  f o r  s a l e  i n  
Canada i n  1956, comprised a t  l e a s t  9 4 %  of t h e  
2-row b a r l e y  acreage i n  Manitoba i n  1970 (1 )  
and about  73% i n  1971 ( 2 ) .  It  t h u s  seems 
probable  t h a t  i n  1970 t h i s  w a s  t h e  v a r i e t y  
most f r e q u e n t l y  i n f e c t e d  wi th  BSPIV. In  1971, 
growers of 15 of 49 (30.6%) of t h e  2-row 
b a r l e y  f i e l d s  known t o  con ta in  BS21V-infected 
p l a n t s  were p e r s o n a l l y  in te rv iewed  and each 

Figure 1. Distribution of barley stripe mosaic virus in  fields of 2-row 
barley in  southeastern Manitoba in 1971. 

r e p o r t e d  tliat t h e  i n f e c t e d  v a r i e t y  w a s  
'Herta'.  Although t h e  p o s s i b i l i t y  of o t h e r  
2-row b a r l e y  v a r i e t i e s  be ing  i n f e c t e d  wi th  
USNV cannot  ue  d i scounted ,  t h e r e  can be  
l i t t l e ,  i f  any, doubt t h a t  a t  p r e s e n t  t h e  
predominant source  of t h e  v i r u s  i n  Xanitoba 
i s  i n f e c t e d  seed  of 'Ilerta' ba r ley .  No 
evidence h a s  been obtained t h a t  'Fe rgus ' ,  a 
v a r i e t y  l i c e n s e d  i n  1960 and grown on about  
22:L of  t h e  2-row b a r l e y  acreage i n  Manitoba 
i n  1971 ( 2 ) ,  has  become i n f e c t e d  w i t h  BSMV 
under n a t u r a l  cond i t ions .  

BSBIV w a s  p r e s e n t  i n  2-row b a r l e y  f i e l d s  
throughout  t h e  reg ion  surveyed,  b u t  it 
appeared t o  be more conmion i n  some areas than 
i n  o t h e r s  (Fig.  1 ) .  This  may i n d i c a t e  t h a t  
some seed  sources  of ' I i e r t a '  are almost o r  
completely f r e e  of t h e  v i r u s  o r ,  
a l t e r n a t i v e l y ,  t h a t  'Ferqus '  w a s  t h e  
predominant 2-row b a r l e y  v a r i e t y  i n  areas 
where BS2I w a s  n o t  de tec ted .  

I n  greenhouse (3)  and f i e l d  (Chiko, 
unpubl ished)  tests, 'Ilerta' and 'Fe rgus '  
b a r l e y  appeared t o  be  e q u a l l y  s u s c e p t i b l e  t o  
BSiW. Therefore ,  even i f  'Fergus '  or ano ther  
s u s c e p t i b l e  2-row v a r i e t y  e v e n t u a l l y  r e p l a c e s  
'Herta ' ,  t h e  v i r u s  could become a s e r i o u s  
problem i n  t h e  product ion of  2-row b a r l e y  i n  
i b n i t o b a .  
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