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CROWN RUST OF OATS IN  CANADA IN 1970” 

G. fleischrnenn\* 

Disease development and c rop  losses i n  Western 
Canada 

O a t  crown r u s t  caused by Puccinia  
corona ta  Cda. f .  sp. avenae Eriks .  w a s  f i r s t  
?ound n e a r  Holland, M a n i t o b a ,  on J u l y  20th. 
Crown r u s t  increased  r a p i d l y  throughout t h e  
province and i n  a d j a c e n t  areas o f  south-  
e a s t e r n  Saskatchewan. By mid August t h e  
d i s e a s e  had reached epidemic propor t ions  
throughout  wst o f  t h i s  area. The i n t e n s i t y  
of t h e  epidemic i n  f i e l d s  i n  t h e  v i c i n i t y  of 
Stonewall ,  Manitoba, w a s  mre severe  than  i n  
any n a t u r a l l y  occur r ing  f i e l d  epidemic 
observed by t h e  au thor  s i n c e  1962. 

Pre l iminary  estimates of y i e l d  reduc t ions  
due to t h e  combined crown and stem r u s t  
epidemics on oats i n  Manitoba i n  1970 are i n  
excess  o f  10 m i l l i o n  bushels .  While it is 
d i f f i c u l t  to determine t h e  e x t e n t  to which 
each r u s t  c o n t r i b u t e d  to t h e  loss, crown r u s t  
w a s  more damaging than i n  1969 when it w a s  
r e s p o n s i b l e  f o r  losses of  about  3.5 m i l l i o n  
bushe ls  (1). Yield loss estimates were 
c a l c u l a t e d  i n  a prev ious ly  descr ibed  manner 
( 2 ) ,  and on ly  l a t e  maturing f i e l d s  were 
included i n  t h e s e  c a l c u l a t i o n s .  The o v e r a l l  
loss from oat r u s t s  i n  Manitoba i n  1970 i s  i n  
excess  o f  $5 m i l l i o n ,  a t  a p r i c e  of $0.50 p e r  
bushe l  oats. Losses i n  Manitoba dur ing  1969 
and 1970 from r u s t  epidemics h i g h l i g h t  t h e  

need f o r  t h e  development o f  r u s t  r e s i s t a n t  
oat  v a r i e t i e s .  

Rat ing o f  crown r u s t  i n t e n s i t y  on 12 oat 
(Avena s a t i v a  L.) v a r i e t i e s  grown i n  
n u r s e r i e s  i n  Saskatchewan, Manitoba Ontar io,  
Quebec, and Nova Scotia are presen ted  i n  
Table 1. Omitted 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 of  t h e  12 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  
b e  es t imated  because of  t h e  mildewed o r  
s h r i v e l l e d  condi t ion  of  t h e  leaves.  

The l i n e s  con ta in ing  crown r u s t  
r e s i s t a n c e  genes Pc 3% (R.L. 2924) and Pc 39 
(R.L. 2925) were n o t  a t t a c k e d  by crown r u s t  
a t  any of t h e  l o c a t i o n s  across Canada, and 
appear to a f f o r d  e f f e c t i v e  p r o t e c t i o n  to t h i s  
d i sease .  

Saia oats,  a d i p l o i d  s p e c i e s ,  also 
provided e f f e c t i v e  resistance i n  crown r u s t  
n u r s e r i e s  across Canada, b u t  t h i s  r e s i s t a n c e  
i s  more d i f f i c u l t  to  i n c o r p o r a t e  i n  
commercial hexaploid oats because t h e  
i n t e r c r o s s e s  are o f t e n  s teri le.  

D i s t r i b u t i o n  of phys io log ic  races 

The frequency of  occurrence and 
d i s t r i b u t i o n  of  25 phys io log ic  races o f  crown 

Table 1. Percentage in fec t ion  of crown r u s t  on 1 2  oa t  v a r i e t i e s  a t  18 l o c a l i t i e s  i n  Canada i n  1970 

C I  Rodney C I  RL RL RL 
Location Bond Trispernia Landhafer 4023 Saia ABDH 3034 Rodney Harmon 2924 2925 2926 

* 
Indian Head, Sask. 1 0 0 0 0 tr o tr 0 0 0  0 
Melfort, Sask. tr 0 tr tr 0 0 

The Pas, Man. tr 0 tr  tr 0 0 o tr tr  0 0 0 

Williamstown, Ont. 10 0 tr  t r  0 10 0 10 

Thunder Bay, Ont. 10 0 0 10 0 5 5 5 
Kemptville, Ont. 30 10 0 10 10 5 
Guelph, Ont. tr 0 tr  1 0 tr 2 1 

0 tr 0 0 tr  
0 20 80 0 60 40 60 40 0 0 50 

80 80 tr  80 80 100 80 0 0 70 
tr 0 0 t r  

Apple H i l l ,  Ont. 5 0 5 tr 0 tr  tr  5 5 O O t r  
5 0 0 1 0  
5 0 0 1 0  

tr 0 0 tr  
80 o o t r  
60 0 0 10 
90 0 0 50 
60 0 0 10 

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

Brandon, Man. 80 

Morden, Man. 90 80 

O t t a w a ,  Ont. 90 tr tr  70 0 30 80 80 
Appleton, Ont. 80 10 10 30 0 10 20 60 
New Liskeard, Ont. 90 5 10 80 0 80 50 80 
Vineland, Ont. 80 20 30 80 tr 50 80 
La Pocatizre,  Qu6. 20 0 0 10 0 
Macdonald College, Qu6. 30 D 0 20 0 
Normandin, Qu6. 10 
Kentv i l le ,  N.S. 20 

0 0 tr  0 tr tr  tr  tr  0 0 0 
0 0 10 0 5 5 20 10 0 0 5 

* 
tr  = t r a c e  in fec t ion ,  l e s s  than 1% 

~~ 
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Table  2. D i s t r i b u t i o n  of phys io log ic  races of crown r u s t  i n  Canada i n  1970 

15 

West E a s t  W & E T o t a l s  

Phys io log ic  N o .  of % of  a l l  NO. o f  % o f  a l l  N o .  o f  % o f  a l l  
race isolates isolates i s o l a t e s  isolates isolates isolates 

, 

202 
203 
210 
2 16 
226 
236 
239 
241 
259 
264 
274 
2 76 
290 
295 
325 
326 
327 
341 
394 
409 
415 
446 
451 
2 ,  10 

1, 3 ,  7 ,  10 

1 
1 
1 
4 
1 
1 
0 
1 
0 

56 
0 
5 
1 

15  
29 
44 

3 
1 
1 
1 
1 
1 
0 
1 
1 

0.6 
0.6 
0 .6  
2 .3  
0 .6  
0 .6  
0.0 
0.6 
0.0 

33.0 
0 

3.0 
0.6 
9.0 

17.0 
26.0 

1 .7  
0.6 
0.6 
0.6 
0.6 
0.6 
0.0 
0.6 
0.6 

1 
6 
3 

12 
1 
0 
1 
0 
2 
6 
1 
0 
0 
3 
3 
7 
0 
2 
0 

1 
0 
1 
0 
0 

0 

2.0 
12 .o 
6.0 

24.0 
2.0 
0.0 
2.0 
0.0 
4.0 

12 .o 
2.0 
0.0 
0.0 
6.0 
6.0 

14.0 
0.0 
4.0 
0.0 
0.0 
2.0 
0.0 
2 .o 
0.0 
0.0 

2 
7 
4 

1 6  
2 
1 
1 
1 
2 

62 
1 
5 
1 

18 
32 
5 1  

3 
3 
1 
1 
2 
1 
1 
1 
1 

0.9 
3 .1  
1.8 
7.2 
0.9 
0 .5  
0 .5  
0 .5  
0.9 

27.9 
0 .5  
2.2 
0.9 
8.1 

14.4  
22.9 

1.3 
1.3  
0 .5  
0 .5  
0.9 
0 .5  
0.5 
0 .5  
0 .5  

Total  races 2 1  1 5  25 
T o t a l  isolates 170 50 220 
R a c e :  Isolate ra t io  1:8 1:3 .3  

Table  3. Percentage Of Canadian crown r u s t  isolates v i r u l e n t  on d i f f e r e n t i a l  h o s t  v a r i e t i e s ,  1966 t o  1970 

Locat ion 
and yea r  Anthony Victoria Appler Bond Landhafer San ta  Fe Ukraine T r i s p e r n i a  Bondvic S a i a  

Western Canada 

1970 96 86 97 99 93 92 75 55 55 2 

1969 92 62 93 94 82 82 87 30 30 5 

1968 90 48 90 95 82 81 95 10  10  3 

1966 66 58 62 82 24 23 83 2 2 4 

1967 72 59 72 89 68 68  80 24 31  1 3  

Eas t e rn  Canada 

1970 82 66 84 92 42 42 84 18 18 0 

50 44 50 93  21 24 97 7 7 10 

40 83 87 8 9 96 2 2 7 

1966 5 1  45 30 77 9 9 85 0 0 9 

1969 

1968 79 

1967 47 54 50 86 10 11 95 2 1 1 3  
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r u s t  i d e n t i f i e d  from 220 Canadian isolates is 
presen ted  i n  Table 2. Although 21 
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 ,  f o u r  of t h e s e ,  264, 295, 325, and 326, 
comprised 85% o f  t h e  isolates. These races, 
as w e l l  as most o f  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  almost a l l  of t h e  s tandard  
d i f f e r e n t i a l  v a r i e t i e s  o f  crown r u s t .  

F i f t e e n  phys io log ic  races were i d e n t i f i e d  
from 50 isolates ob ta ined  from Eas te rn  
Canada. The 'Vic tor ia- Viru len t '  races 203, 
210, 216, 264, and 326 comprised 68% of  t h e  
populat ion.  Though v i r u l e n c e  on 'Landhafer ' ,  
'Santa  Fe ' ,  T r i s p e r n i a ' ,  and 'Bondvic' i n  t h e  
east i n c r e a s e d  markedly from previous years ,  
it d i d  n o t  reach t h e  very high l e v e l s  
observed i n  t h e  w e s t .  

Despi te  some d i f f e r e n c e s  i n  t h e  race 
popula t ions  o f  Eas te rn  and Western Canada, 
t h e  major v i r u l e n t  races 264 and 326, 
occurred i n  abundance i n  both regions.  There 
w a s  also a marked reduc t ion  i n  t h e  occurrence 
of r e l a t i v e l y  a v i r u l e n t  b io types  of t h e  220 
to 239 race group i n  both areas. 

Virulence on t h e  d i f f e r e n t i a l  var ie t ies  

The percentage of  crown r u s t  isolates 
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  Eastern 
Canada i n d i c a t e s  g r e a t l y  increased  v i r u l e n c e  
on 'Landhafer '  and 'Santa Fe' which, p r i o r  

t o  1969, had never been a t tacked  by mre than  
10% of  e a s t e r n  , i s o l a t e s .  Record l e v e l s  of 
v i r u l e n c e  also occurred on 'Anthony' , 
'Victoria ' ,  'Appler ' ,  and 'Bond', i n  t h e  
e a s t .  

In Western Canada, t h e  v i r u l e n c e  on a l l  
t h e  d i f f e r e n t i a l  v a r i e t i e s  excep t  'Sa ia '  w a s  
so high i n  1970 t h a t  t h e  f u t u r e  use o f  t h i s  
set of  v a r i e t i e s  as crown r u s t  d i f f e r e n t i a l s  
i n  Canada is no longer  f e a s i b l e .  I t  is 
a n t i c i p a t e d  t h a t  a new set of crown r u s t  
r e s i s t a n c e  genes, each incorpora ted  s i n g l y  i n  
i sogenic  l i n e s  o f  t h e  v a r i e t y  'Pendek', w i l l  
be  used to d i f f e r e n t i a t e  crown r u s t  races i n  
Canada i n  t h e  f u t u r e .  

Ac k n o wled g m en t s 
I a m  g r a t e f u l  f o r  a s s i s t a n c e  given by t h e  

coopera tors  i n  t h e  care of t h e  r u s t  n u r s e r i e s  
and i n  t h e  c o l l e c t i o n  of crown r u s t  specimens 
i n  Eastern Canada. M r .  W. L. Timlick 
performed t h e  t e c h n i c a l  o p e r a t i o n s  r e q u i s i t e  
t o  t h e  i d e n t i f i c a t i o n  of t h e  phys io log ic  
races .  
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