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S T E M  RUST OF OATS I N  C A N A D A  I N  1969' 

J. W .  Martens 

Preva lence  and c r o p  losses i n  Western 
Canada 

Stem r u s t  of  o a t s  caused by Pucc in ia  
ramin i s  Pers .  f .  sp .  avenae Er iks .  Q E. 

i e n n .  w a s  f i r s t  found i n  Manitoba on J u l y  29. 
Very l i g h t  i n f e c t i o n s  were common i n  Manitoba 
a n d ' e a s t e r n  Saskatchewan by t h e  end of  August 
b u t  t h e r e  were no c rop  losses, excep t  i n  t h e  
Red River  Val ley where i n f e c t i o n s  of  30% o r  
more developed i n  l a t e  f i e l d s .  

C o n t r i b u t i o n  N o .  400 , Research S t a t i o n ,  
Canada Department of  A g r i c u l t u r e ,  Winnipeg, 
Manitoba. 

2 P l a n t  P a t h o l o g i s t .  

Uniform r u s t  n u r s e r i e s  

O a t  s t e m  r u s t  w a s  scarce i n  t h e  r u s t  
n u r s e r i e s  grown a t  35 l o c a t i o n s  across Canada 
(Table  1 ) .  Rust was observed i n  on ly  10 of  
t h e  n u r s e r i e s ,  and i n f e c t i o n s  of  over  5% w e r e  
found only i n  Manitoba. 

I d e n t i f i c a t i o n  and d i s t r i b u t i o n  of  physio-  
l o g i c  races 

Phys io log ic  races w e r e  i d e n t i f i e d  by the.  
methods used i n  p rev ious  y e a r s  ( 1 ) .  I n  
a d d i t i o n  t o  v a r i e t i e s  w i t h  t h e  genes l i s t e d  
i n  Table 2, a supplementary set c o n s i s t i n g  of 
'Kyto' (pg.12) ,  ' S a i a '  and a l i n e  w i t h  
r e s i s t a n c e  from a Tunis ian c o l l e c t i o n  of  
Avena s ter i l i s  L. was used. All 186 
c o l l e c t i o n s  w e r e  a v i r u l e n t  on t h e  

T a b l e  1. P e r c e n t a g e  infection by  Pucc in ia  g r a m i n i s  f .  sp.  avenae  on 11 oa t  v a r i e t i e s  a t  
10 un i form r u s t  n u r s e r i e s *  in Canada i n  1969 

Locali tv 

Cres ton ,  B.  C. 

Brandon,  Man. 

Glenlea, Man.  

Morden,  Man.  

Douglas, Ont. 

Kapu s k a s  in  g, On t . 
Vineland, Ont. 

Williamstown, Ont. 

La Poca t ibre ,  Que. 

Kentville, N. S. 

0 0 tr:k:> 0 0 0 9 0 0 0 0  

2 0 0 t r  0 0 0 0 0 0 0 

60 30 30 5 t r  t r  tr  80 10 60 60 

5 1 0  0 0 0 0 t r  t r  t r  t r  

0 t r  0 0 0 0 0 0 0 0 0  

5 t r  0 0 0 0 0 0 0 0 0  

0 0 0  O O O O t r O O O  

0 0 0  0 0 0 0 t r  t r  0 0 

0 0 0  O O O O O O O t r  

0 0 0  O O O O O t r O O  

a'' No r u s t  was  o b s e r v e d  in  25 other  n u r s e r i e s  loca ted  at Agassiz,  B.  C. : B e a v e r-  
lodge, Edmonton, Lacombe,  and Lethbridge,  Alta. : Indian Head, Melfort ,  a n d  Scott, Sask.; 
T h e  Pas, Man.; Alfred, Appleton, F t .  William, Guelph, Kemptville, Morewood, a n d  Ottawa, 
O n  t. : L'Assomption, Lennoxville, Macdonald College, Normandin,  a n d  Qud. : 
T r u r o ,  N. S. ; Charlottetown, P. E. I. : Doyles and  St. John's, Nfld. 

Q u 6  ., 

** tr = t r a c e  infection. 
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T a b l e  2. Distr ibution b y  p r o v i n c e s  o f  physiologic r a c e s  of P u c c i n i a g r a m i n i s  f .  s p .  
avenae  i so la tes  in  Canada in 1969 -- 

Percentage  R a c e  Virulence f o r m u l a  Number  of i so la tes  f r o m  
f o r m u l a  (eff ective/ineff ec t ive  Tota l  of total  

no. P g  host  genes)  B. C. Sask. Man. Ont. Que. i so la tes  i so la tes  

c3 2,8/1, 334, 9 0 2 10 1 0  1 3  7 .0  

c 4  1,4,8,9/29 3 1 0 0 0 0  1 . 5  

c 5  4,9/1, 2, 328 0 2 7 0 0  9 4 . 8  

C8 3,8/1, 2 , 4 , 9  0 0 0 1 3  0 1 3  7.0 

c 9  8/19 2, 3,499 0 0 0 1 2  1 13 7.0 

c 1 0  9/1, 2, 3, 4, 8 1 16 111 1 0  129 69.4 

C14 8,9/1, 2, 394 0 0 0 1 0  1 . 5  

C23 2,499/1, 3, 8 0 1 3 3 0  7 3 .8  

T o t a l  2 21 131 31 1 186 100.0 

supplementary set .  The r a c e  d i s t r i b u t i o n  i n  
Western Canada h a s  changed r e l a t i v e l y  1itt:Le 
s i n c e  1965, when C10 f i r s t  became dominant. 
I n  1969, r a c e s  CIO,C3, and C5 comprised 83%,  
8X, and 6 % ,  r e s p e c t i v e l y ,  o f  a l l  i s o l a t e s  
from Manitoba and Saskatchewan. Race C23, 
n o t  p r e v i o u s l y  d e s c r i b e d ,  was a l s o  found i n  
bo th  p rov inces .  I n  E a s t e r n  Canada, race C9 
and t h e  c l o s e l y  r e l a t e d  C8 have con t inued  t:o 
predominate.  Race C10 , which was common i n  
O n t a r i o  i n  1967 and 1968 ( 2 ) ,  w a s  i s o l a t e d  
o n l y  once i n  1969. The new race, C23, WEE 
also found i n  Ontar io .  The widespread 

appearance of C23 is s u r p r i s i n g  s i n c e  t h i s  
race is a v i r u l e n t  on bo th  Pg2 r e s i s t a n c e  and 
Pg4 r e s i s t a n c e  which are p r e s e n t ,  s i n g l y  or  
i n  combination, i n  most of t h e  o a t  v a r i e t i e s  
grown i n  Canada. Race C23 may b e  similar t o  
t h e  o l d  r a c e  7 t h a t  w a s  common from 1953 t o  
1959, b u t  no such i s o l a t e  h a s  been found i n  
Canada s i n c e  t h e  p r e s e n t  d i f f e r e n t i a l  set w a s  
f i r s t  used i n  1964. 

The v i ru lence  range o f  t h e  r u s t  
popu la t ion  h a s  been main ta ined  a t  a h i g h  
level (Table  3 ) .  Approximately 90% of a l l  

T a b l e  3. Frequency  of v i ru lence  in the  s t e m  r u s t  population on var ious  types of r e s i s -  
tance  in Canada in 1969 

P e r c e n t a g e  of i so la tes  virulent  on v a r i e t i e s  Tota l  Mean* 
Geographic with the  f o l l o w i n g  genes f o r  r e s i s t a n c e :  no. v i ru lence  

area Pg-1  P g- 2  P g - 3  Pg- 4 pg-8 pg-9 i so la tes  capabil i ty 

E a s t e r n  Canada 100 87.5 59.4 90. 6 12 .5  84 .4  32 4 . 3  

Western  Canada 99.4 8 9 . 6  100 90.9  9 1 . 6  7 .8  154 4. 8 

'k Mean v i ru lence  capabi l i ty=f requency  of v i ru lence  on Pg-1  t . , . t pg-9/total no. 
i s o l a t e s .  
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isolates i n  bo th  E a s t e r n  and Western Canada performed t h e  t e c h n i c a l  o p e r a t i o n s  n e c e s s a r y  
are v i r u l e n t  on v a r i e t i e s  c a r r y i n g  Pg2 and f o r  t h e  i d e n t i f i c a t i o n  o f  p h y s i o l o g i c  races. 
Pg4 r e s i s t a n c e .  S i n c e  t h e s e  a r e  t h e  o n l y  D r .  W.L. Seaman and D r .  R.V. C la rk  p rov ided  
t y p e s  o f  r e s i s t a n c e  p r e s e n t  i n  commercial o a t  most o f  t h e  c o l l e c t i o n s  from Onta r io .  
var ie t ies ,  c o n d i t i o n s  f a v o r i n g  r u s t  deve- 
lopment cou ld  r e s u l t  i n  s e r i o u s  c r o p  l o s s e s .  
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