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CROWN RUST OF OATS IN CANADA IN 1967' 

George Fleischrnann 

D i s e a s e  development and c r o p  l o s s e s  in Weste rn  
Canada 

In 1967 oat  crown r u s t  caused  by Pucc in ia  c o r e  
na ta  Cda.  f .  s p .  avenae E r i k s s  w a s  f i r s t  found in 
the vicinity of Winnipeg on July 17. Only t r a c e s  of 
crown r u s t  w e r e  found on oa ts  in the Red River  Val- 
l e y  of Manitoba a s  la te  a s  August 4.  T h e r e  was  a 
sl ight  i n c r e a s e  in the intensi ty of the d i sease  in this  
region during August. The o c c u r r e n c e  of c r o w n  
r u s t  diminished rapidly w e s t  of the Red River  Val- 
l e y  and  no infect ions o c c u r r e d  on suscept ib le  v a r i e -  
t i e s  grown in the Saskatchewan r u s t  n u r s e r i e s .  De- 
velopment of crown r u s t  in Weste rn  Canada in 1967 
was  the l ightest  in recent  y e a r s  due to unfavorable 
m o i s t u r e  conditions e a r l y  in the  season ,  and a s  a 
r e s u l t  losses to the oat  c r o p  w e r e  negligible. 

Disease  ra t ings  in the r u s t  n u r s e r i e s  

- 

Ratings of crown r u s t  intensi ty on 10 oat  v a r i e -  
t i e s  grown a t  n u r s e r i e s  in Manitoba, Ontario,  Que- 
b e c  and  P r i n c e  E d w a r d  Island a r e  p r  e s e n  t e d i n  

Table  1 .  Omitted f r o m  this  table are  those n u r -  
s e r i e s  in which no crown r u s t  w a s  found on any of 
the 10 oa t  var ie t ies ,  a s  w e l l  a s  a few n u r s e r i e s  in 
which r u s t  intensi ty could not b e  e s t i m a t e d  b e c a u s e  
of t h e  s h r i v e l l e d  o r  mildewed condition of the 
leaves  . 

No crown r u s t  o c c u r r e d  on oa ts  f r o m  any n u r -  
s e r y  w e s t  of Morden,  Manitoba, and the small p e r -  
centage infection on oa ts  grown a t  Morden i s  indica- 
t ive of the light a t tack  of crown r u s t  which o c c u r r e d  
in Weste rn  Canada in 1967. 

Heavy crown r u s t  infections o c c u r r e d  on oa ts  
grown in the vicini ty of dense buckthorn infestat ions 
in E a s t e r n  Canada. The  n u r s e r i e s  in e a s t e r n  Onta-  
r i o ( Kemptville , Appleton,  Ottawa) rece ived  the 
h i g h e  s t c r o w n  r u s t intensi ty ra t ings  . 'Rodney 
ABDH! a b a c k c r o s s  l ine containing addit ional  s t e m  
r u s t  r e s i s t a n c e ,  a l s o  a p p e a r s  to a f ford  s o m e  degree  
of crown r u s t  r e s i s t a n c e  a s  re f lec ted  b y  the lower 
in tens i t i es  on it than on ord inary  'Rodney' oa t s  a t  
n e a r l y  a l l  o f  the locat ions.  

Table  1 .  P e r c e n t a g e  infection of crown r u s t  on 10 oa t  v a r i e t i e s  at 13 locat ions in Canada 

C e i r c h  Rodney 
Locali ty Bond T r i s p e r n i a  Landhafer  du Bach  Saia ABDH C. I. 3034 Rodney G a r r y  C. I. 4023 
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Williamstown, Ont. 
Alfred,  Ont. 
Kemptvil le ,  Ont. 
F o r t  Will iam, Ont. 
Ottawa, Ont. ' 

Appleton, Ont. 
La Pocati 'ere,  Clue. 
Quebec, Que. 
Macdonald Col l . ,  Que. 
Lennoxville, Que. 
L'Assomption,  Que. 
Charlot tetown, P. E. I. 

10 
5 
0 

25 
5 

40 
60 
10 

5 
80 

5 
25 
15 

0 
0 
1 

t r  
1 
3 
2 
0 
0 
2 
0 
0 
0 

>;< 

0 
1 

t r  
2 
0 

t r  
t r  
0 
5 
0 
0 
0 

t r  0 
0 0 
0 0 
5 t r  

t r  0 
5 0 
0 0 
0 0 
0 0 

t r  0 
0 0 
0 t r  
0 0 

5 
0 

10 
20 
t r  
15 
10 
0 

t r  
40 

0 
10 
t r  

0 
0 
0 

40 
0 

10 
5 
0 
0 

20 
0 

t r  
0 

5 5 
5 5 

10 10 
50 50 

0 t r  
40 40 
40 40 
t r  t r  
1 1 

80 70 
5 0 

20 25 
10 10 

5 
5 
5 

40 
5 

15 
40 
t r  
t r  
70 

5 
20 

5 

4c t r  = t r a c e  infection, less than 1% I 

C o n t r i b u t i o n  N o .  2 8 9 ,  R e s e a r c h  S ta t ion ,  Distr ibution of physiologic r a c e s  
Canada D e p a  r t m e n  t o f  A g r i c u l t u r e ,  Winnipeg,  
Manitoba.  The  frequency of o c c u r r e n c e  and distr ibution of 

37 physiologic r a c e s  of crown r u s t  identified f r o m  
2 P l a n t  Pathologist .  197  Canadian i so la tes  i s  p resen ted  in Table 2 .  The 
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s p a r s i t y  of crown r u s t  in the w e s t  is re f lec ted  by 
the reduced  n u m b e r  of i so la tes  identified f r o m  th is  
region in compar i son  to previous y e a r s .  T h e r e  w a s  

r a c e s  compr is ing  the crown r u s t  population in the 
wes t ,  though two r a c e s ,  295 and  326, m a d e  up one 

I t h i r d  of the i so la tes  identified. Most  of the r a c e s  
identified f r o m  Manitoba in 1967 a t tacked  the differ- 
en t ia l  v a r i e t i e s ' l a n d h a f e r '  and'Santa Fe'. 

I again cons iderab le  d i v e r s i t y  in t h e  physiologic 

I 

A wide s p e c t r u m  of physiologic r a c e s  was  a l s o  
identified f r o m  i so la tes  m a d e  in E a s t e r n  Canada . 
The ' c l a s s i c a l '  Vic tor ia- v i ru len t  r a c e s  203, 210 and  
216 continued to c o m p r i s e  a subs tan t ia l  port ion 
(40%) of the population, but o ther  r a c e s ,  p a r t i c u -  
l a r l y  r a c e  341, w e r e  a l s o  abundant. 

F o u r  r a c e s  with prev ious ly  undescri'ued com- 
binations of virulence on the d i f fe ren t ia l  v a r i e t i e s  

Table 2. Distr ibution of physiologic r a c e s  of crown r u s t  in Canada, 1967 

West E a s t  W Pr E Tota l s  
Physiologic Number  % of all Number  '70 of all Number  YU of a l l  

r a c e  isolates i so la tes  i so la tes  i so la tes  i s o l a t r s  l so la tes  

20 2 0 0 2 1 4  
20 3 2 3 7  19 13 3 
207 0 0 1 0 7  
209 0 0 3 2 1  
210 0 0 18 1 2  0 
21 1 0 0 2 1 4  
216 2 3 7  21 14 7 
226 0 0 1 0 7  
228 1 1 9  7 4 (1  
2 30 0 0 1 0 7  
2 39 1 1 9 2 1 4  
24 1 0 0 2 1 4  
25 8 0 0 1 0 7  
259 0 0 3 2 1  
2 64 5 9 2  1 0 7  
272 0 0 1 0 7  
274 0 0 2 1 4  
276 2 3 7  0 0 
295 I 13 0 1 0 7 
297 0 0 4 2 8  
320 0 0 2 I 4 
325 2 3 7  0 0 
326 11 20 3 7 4 1  
327 2 3 7  0 0 
3 30 I 1 9  h 4 2  
332 0 0 7 3 5  
333 2 3 7  0 0 
34 I 6 1 1  1 24  I 6  Y 
342 0 0 3 2 1  
345 0 0 1 0 7 
363 0 0 1 0 7  
365 4 7 4  0 0 
446 1 1 9  3 2 1  

Nc w r a c e s  5 9 2  1 0 7  

__- 

Tota l -Races  18 29 
Tota l - I so la tes  5 4  143 
Race .  Isolale Ratlo 1.3 0 1.4 9 
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'I. F ive  i so la tes  represen t ing  t h r e e  nfw r a c e s .  

**One isolate represen t ing  one new r a c e .  
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w e r e  d i scovered  in Canada during the 1967 survey .  
T h e  r a c e  n u m b e r s  and  r e s i s t a n c e  formulae  of these 
r a c e s  a r e :  r a c e  450 = 1, 2, 3, 4, 9, 10; r a c e  451 = 
1, 2, 3, 7, 8, 9, 10; r a c e  452 = 1, 2, 3, 7, 10; and  
r a c e  453  = 1, 3, 10. 

Virulence on the differential  var ie t ies  

The  v i ru lence  of Canadian crown r u s t  i so la tes  
on the s o u r c e s  of r e s i s t a n c e  r e p r e s e n t e d  by the dif- 
f e r e n t i a l  v a r i e t i e s  i s  p r e s e n t e d  i n  Table 3 .  T h e  
si tuat ion in E a s t e r n  Canada was  much the s a m e  a s  
in 1966 (1) .  

In Manitoba t h e r e  was  a m a r k e d  i n c r e a s e  i n  
v i ru lence  on the v a r i e t i e s  'Landhafer ' ,  'Santa F e ' ,  
' T r i s p e r n i a '  and  'Bondvic'.  The two f i r s t -ment ioned  
v a r i e t i e s  w e r e  a t tacked  by two- th i rds  of the crown 
r u s t  i so la tes  identified in 1967 but by l e s s  than one- 
q u a r t e r  of the i so la tes  the previous y e a r .  ' T r i s p e r -  
nia '  and  'Bondvic' w e r e  at tacked b y  one-quar te r  of 
the crown r u s t  i so la tes  compared  with only 2% of 
the i so la tes  i n  1966. The virulence of the  crown 
r u s t  population o n  all four of these  v a r i e t i e s  w a s  
g r e a t e r  in 1967 than had  been  repor ted  s ince  these  
differentials  w e r e  f i r s t  u s e d  in 1952 (2). The p r e -  
s e n t  s i tuat ion undermines  the ut i l izat ion of t h e s e  
s o u r c e s  of r e s i s t a n c e  in a breeding  p r o g r a m .  

Table 3. Virulence of Canadian crown r u s t  biotypes,  1966 and 1967, on the differential  v a r i e t i e s  

Weste rn  Canada.  
(Manitoba) 

No. virulent  i s o l a t r s  (1967) 

'70 virulent  i so la tes  ( I  967) 

% virulent  i so la tes  (1966) 

E a s t c r n Can a da : 
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