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CROWN RUST O F  OATS IN  CANADA IN  1969' 
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Disease development and c rop  losses i n  
Western Canada 

O a t  crown r u s t  caused by Pucc in ia  
corona ta  Cda. f .  sp. avenae Eriks .  w a s s t  
Zound n e a r  Plum Coule-nitoba. on Ju1.v 
24th. Despi te  t h e  late d a t e  of i n i t i a i  
occur rence ,  crown r u s t  w a s  g e n e r a l l y  p r e s e n t  
on oats i n  t h e  province dur ing  t h e  f i r s t  weelk 
i n  August and i n c r e a s e d  i n  i n t e n s i t y  i n  the 
Red River  Valley and i n  southwestern Manitoba 
dur ing  t h e  remainder of t h e  summer. Crown 
r u s t  w a s  observed and c o l l e c t e d  from o a t  
f i e l d s  as f a r  w e s t  and n o r t h  as Canora, 
Saskatchewan, dur ing  t h e  f i r s t  week i.n 
September. 

Yie ld  reduc t ions  from oat  crown r u s t  i.n 
exper imenta l  p l o t s  a t  Glenlea,  Manitoba, w e r e  
34% and 28% f o r  t h e  v a r i e t i e s  'Eagle'  and 
'Kelsey ' ,  r e s p e c t i v e l y .  Crown r u s t  damage t:o 
t h e  c rop  was a n t i c i p a t e d  i n  38 of 49 l a t e  
sown farm f i e l d s  examined dur ing  t h e  f i r s t  
week i n  August. I n  t h e s e  f i e l d s  d i s e a s e  
development w a s  e v i d e n t  on f l a g  leaves  by t h e  
e a r l y  milk s t a g e ,  and, i n  accordance w i t h  
p rev ious  f i n d i n g s  (1) , losses were to b e  

expected. The y i e l d  loss e s t i m a t e s  were 
c a l c u l a t e d  s e p a r a t e l y  f o r  each of t h e  1 1  crop  
d i s t r i c t s  i n  Manitoba i n  which oats are grown 
i n  s u b s t a n t i a l  q u a n t i t y .  Only late-sown 
f i e l d s  t h a t  were i n  t h e  milk s t a g e  o r  a t  an 
earlier s t a g e  of  development were taken  i n t o  
cons idera t ion  i n  a r r i v i n g  a t  y i e l d  losses. 
Thus, t h e  acreage a f f e c t e d  was determined by 
mul t ip ly ing  t h e  f r a c t i o n  of  f i e l d s  i n s p e c t e d  
that  w e r e  late i n  t h e i r  development by t h e  
t o t a l  oat  acreage i n  t h e  d i s t r i c t .  The y i e l d  
i n  each d i s t r i c t  i n  bushe ls  p e r  acre w a s  
based on Manitoba Department o f  A g r i c u l t u r e  
f i g u r e s  f o r  1969. It w a s  es t imated  t h a t  i n  
excess  o f  3.5 m i l l i o n  bushe ls  o f  oats i n  la te  
sown f i e l d s  would be l o s t  due to crown r u s t .  
At p r i c e s  of 50 c e n t s  p e r  bushe l ,  t h i s  loss 
is i n  t h e  o r d e r  o f  $1,750,000 from y i e l d  
reduc t ion  alone.  Q u a l i t a t i v e  losses 
r e f l e c t e d  by g r o a t s ,  % h u l l ,  and bushe l  
weight were n o t  taken i n t o  cons idera t ion .  
Losses t o  i n d i v i d u a l  l a t e  f i e l d s  ranged from 
5% t o  301, b u t  on average were 10% to 20%, 
considerably less t h a t  t h e  losses 
demonstrated i n  t h e  experimental  p l o t s .  The 
estimate of about  two m i l l i o n  d o l l a r s  loss 
due t o  crown r u s t  i n  Manitoba is ,  for t h e  

Table 1. Percentage infection of crown rus t  on 11 oat varieties a t  15 locations in Canada 

CI Rodney CI R L  R L  
Location Bond Tr ispernia  Landhaf'er 4023 Saia ABDH 3034 Rodney Garry  2895 2896 

Melfort, Sask. tr* 
The Pas, Man. t r  
Morden, Man. 90 
Winnipeg, Man. 80 
Williamstown, Ont. 30 
Alfred, Ont. 20 
Kemptville, Ont. 40 
For t  William, Ont. 20 
Ottawa, Ont. 30 
Appleton, Ont. 30 
Morewood, Ont. 60 
Vineland, Ont. 30 
La Pocatikre,  Que. 30 
L'Assomption, Que. 20 
Normandin, Que. 20 

0 
0 

30 
10 
0 
0 
0 
0 
0 
0 

t r  
t r  
0 
0 
0 

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

50 70 20 50 70 
30 50 10 40 50 

0 20 t r  40 20 
0 30 0 20 20 
0 40 0 20 10 
0 10 0 t r  t r  
0 20 0 10 10 
0 20 0 20 20 

10 40 1 50 40 
5 30 5 30 30 

t r  20 t r  10 10 
0 10 0 5 10 
0 5 0 10 5 

0 
0 

90 
50 
40 
30 
50 
10 
20 
30 
60 
30 
20 
20 
20 

0 0  
t r  0 
90 
60 40 
30 10 
20 0 
50 t r  
10 t r  
20 1 
30 5 
60 20 
30 10 
20 t r  
10 0 
20 0 

0 
0 

50 
t r  
t r  
t r  
0 
1 
5 

10 
30 
t r  
0 
0 

* t r  = t r ace  infection, less than 1% 

Cont r ibu t ion  No. 403, Research S t a t i o n ,  
Canada Department o f  A g r i c u l t u r e ,  WinnipeSr, 
Manitoba. 

2 P l a n t  P a t h o l o g i s t .  
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above reasons ,  considered to be very 
conserva t ive .  D e t a i l e d  r e s u l t s  are presen ted  
i n  ano ther  paper  ( 3 ) .  

of crown r u s t  i n t e n s i t y  on 11 o a t  
v a r i e t i e s  grown a t  n u r s e r i e s  i n  Saskatchewan, 
Manitoba, Onta r io ,  and Quebec are presen ted  
i n  Table 1. O m i t t e d  from t h i s  t a b l e  are 
n u r s e r i e s  i n  which no crown r u s t  w a s  found on 
any o f  t h e  1 1  oat  v a r i e t i e s ,  as w e l l  as 
n u r s e r i e s  from which r u s t  i n t e n s i t y  could n o t  
be es t imated  because of t h e  mildewed o r  
s h r i v e l l e d  c o n d i t i o n  of  t h e  l eaves .  

Rat ing 

The i n t e n s i t y  of crown r u s t  i n f e c t i o n  
from t h e  -&anitoba n u r s e r i e s  a t  Morden and 
Winnipeg relects condi t ions  p r e v a i l i n g  j u s t  
p r i o r  to matur i ty  i n  mid-August. The read ing  
f o r  Ontar io  and Quebec n u r s e r i e s  were taken  
f a i r l y  e a r l y  i n  t h e  growing season and crown 
r u s t  s e v e r i t y  probably i n c r e a s e d  cons iderab ly  
on the commonly grown s u s c e p t i b l e  v a r i e t i e s .  
The h i g h e s t  i n t e n s i t y  o f  i n f e c t i o n  i n  Ontar io  
occurred i n  t h e  v i c i n i t y  of dense buckthorn 
i n f e s t a t i o n s ,  i.e. t h e  Kemptville,  Morewood, 
Williamstown and Appleton n u r s e r i e s .  

Table  2. Distribution of physiologic races  of crown r u s t  in Canada in 1969 

West Eas t  W & E totals  

Physiologic No. of % of all No. of 70 of all No. of % of all 
r a c e  i so la tes  i so la tes  i so la tes  i so la tes  i so la tes  i so la tes  

20 2 
20 3 
210 
21 6 
226 
2 28 
237 
241 
263 
264 
276 
290 
295 
325 
326 
327 
332 
333 
338 
341 
342 
360 
368 
419 
421 
427 
444 
446 
45 3 

1 ,3 ,7 ,10  
1, 3,4, 8, 9, 10 

4, 8, 9, 10 
4s8.9 

', 4D 89 9 

1 
7 
1 

14 
1 
0 
1 
1 
2 

31 
7 
2 

40 
9 

34 
4 
1 
2 
1 
3 
0 
0 
1 
1 
1 
3 
1 
3 
1 
2 
1 
1 
2 
1 

0.5 
3.8 
0 .5  
7 .7  
0 .5  
0 .0  
0.5 
0.5 
1.1 

17.0 
3.8 
1.1 

22.0 
5.0 

18. 7 
2.2 
0 .5  
1.1 
0 .5  
1 .6  
0 .0  
0 .0  
0 .5  
0 .5  
0 .5  
1 .6  
0.5 
1 . 6  
0.5 
1.1 
0.5 
0.5 
1.1 
0.5 

0 
4 
7 
3 
1 
1 
0 
1 
0 
1 
0 
0 
2 
1 
0 
0 
1 
0 
0 
4 
1 
1 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 

0.0 
13 .2  
23.1 

9 .9  
3 .3  
3.3 
0 .0  
3 .3  
0 .0  
3 .3  
0.0 
0.0 
6.6 
3 .3  
0 .0  
0 .0  
3.3 
0.0 
0 .0  

13.2 
3.3 
3.3 
0.0 
0 .0  
0 .0  
0.0 
0.0 
6.6 
0 .0  
0.0 
0.0 
0.0 
0.0 
0.0 

1 
11 

8 
17 

2 
1 
1 
2 
2 

32 
7 
2 

42 
10 
34 

4 
2 
2 
1 
7 
1 
1 
1 
1 
1 
3 
1 
5 
1 
2 
1 
1 
2 
1 

0 .5  
5 . 2  
3 .7  
8.0 
1 .0  
0.5 
0 .5  
1 .0  
1 .0  

15.0 
3 .3  
1 :o 

19.1 
4 .7  

16.0 
1 .9  
1 .0  
1 .0  
0.5 
3.3 
0 .5  
0.5 
0 .5  
0 .5  
0.5 
1 .4  
1.0 
2.3 
0 .5  
1.0 
0.5 
0.5 
1 .0  
0.5 

Tota l  r a c e s  31 
Tota l  i so la tes  180 
Race:Isolate r a t i o  1:6 

14  
30 

1:2 

34 
210 
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Some degree of crown r u s t  r e s i s t a n c e  
appeared i n  t h e  'Rodney ABDH' backcross  l i n e  
con ta in ing  a d d i t i o n a l  s t e m  r u s t  r e s i s t a n c e  
genes. A s  i n  t h e  previous r e p o r t  (21,  t h i s  
w a s  r e f l e c t e d  by a lower i n t e n s i t y  of crown 
r u s t  on it than  on ord inary  'Rodney' a t  
n e a r l y  a l l  o f  t h e  r u s t  n u r s e r i e s  where crown 
r u s t  occurred.  

D i s t r i b u t i o n  of phys io log ic  r a c e s  

The frequency of occurrence and 
d i s t r i b u t i o n  of 34 phys io log ic  races  of crown 
r u s t  i d e n t i f i e d  from 210 Canadian i s o l a t e s  is 
presen ted  i n  Table 3. Although 31 
phys io log ic  races were i d e n t i f i e d  i n  t h e  
w e s t ,  t h r e e  o f  t h e s e ,  264, 295, and 326, 
comprised n e a r l y  60% of t h e  i s o l a t e s .  These 
races, as w e l l  as m o s t  of t h e  o t h e r s  i s o l a t e d  
a t t a c k e d  t h e  d i f f e r e n t i a l  v a r i e t i e s  
'Landhafer '  and 'Santa F e ' .  

Only 30 isolates w e r e  ob ta ined  from 
Eas te rn  Canada, b u t  14 phys io log ic  races  w e r e  
i d e n t i f i e d  i n  t h i s  smal l  sample. The 
' V i c t o r i a '- v i r u l e n t  races 203, 210, 216, an(d 
341 comprised 56% of t h e  populat ion.  I n  
c o n t r a s t  t o  Western Canada, t h e r e  were very 

few races i s o l a t e d  i n  t h e  east which a t t a c k e d  
t h e  v a r i e t i e s  'Landhafer '  and 'San ta  Fe' .  

Five races  wi th  p rev ious ly  undescribed 
combinations of v i r u l e n c e  on t h e  d i f f e r e n t i a l  
v a r i e t i e s  w e r e  discovered i n  t h e  w e s t  dur ing  
t h e  1969 survey. The i r  r e s i s t a n c e  formulae 
a r e  p resen ted  i n  Table 2. A l l  of them w e r e  
v i r u l e n t  on 'Landhafer '  and 'Santa F e ' ,  b u t  
only one ( r e s i s t a n c e  formula 1,3,7,10) 
a t t a c k e d  ' T r i s p e r n i a '  and 'Bondvic'. 

Virulence on t h e  d i f f e r e n t i a l  v a r i e t i e s  

The percentage of crown r u s t  i s o l a t e s  
v i r u l e n t  on each d i f f e r e n t i a l  v a r i e t y  i s  
shown i n  Table 3. The s i t u a t i o n  i n  Eas te rn  
Canada i n d i c a t e s  increased  inc idence  of crown 
r u s t  v i r u l e n t  on 'Landhafer '  and 'Santa F e '  
and decreas ing  inc idence  of v i r u l e n c e  on 
'Anthony' and 'Appler ' ,  when compared t o  
1968. 

I n  Western Canada t h e  p e r c e n t  of c u l t u r e s  
a t t a c k i n g  'Landhafer '  and 'San ta  Fe '  
cont inued a t  t h e  very high l e v e l  recorded 
l a s t  year .  Those v i r u l e n t  on ' T r i s p e r n i a '  
and 'Bondvic' inc reased  and w e r e  p r e s e n t  i n  

Table 3. Percentage of Canadian crown .rust isolates virulent on differential host varie- 
ties,  1966 to 1969 

Western Canada 

1969 

1968 

1967 

1966 

Eastern Canada 

1969 

1968 

1967 

1966 

92 62 93 94 82 82 87 30 30 5 

90 48 90 95 82 81 95 10 10 3 

72 59 72 89 68 68 80 ,  24 31 13 

66 58 62 82 24 23 83 2 2 4 

50 44 50 93 21 24 97 7 7 10 

79 40 , 83 87 8 9 96 2 2 7 

47 54 50 86 10 11 95 2 

51 45 30 77 9 9 85 0 0 9 

1 13 
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about  one t h i r d  of western crown r u s t  
i s o l a t e s .  The c o n t r a s t  between t h e  l o w  l e v e l  
of v i r u l e n c e  of t h e  e a s t e r n  crown r u s t  
popula t ion  on 'Landhafer '  and 'Santa Fe' and 
t h e  high l e v e l  o f  ' v i r u l e n c e  of  western 
isolates on t h e s e  v a r i e t i e s  is s t r i k i n g .  
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