
V O L . ~ ~ ,  ~ 0 . 3 ,  CAN. PLANT DIS. SURV. SEPJ .  196% 

CROWN RUST OF OATS IN CANADA IN 1968' 

George Fleischmann' 

Disease  d e v e 3 - z e n t  and c rop  losses  i n  W e  s t e r n 
Canada 
- _ - _- __ __ 

Oat c rown r u s t  caused  b y P u c c i n  I a coronata 
Cda .  f .  s p .  avenae E r i k s  w a s  f i r s t  f o u n d  in the 
vicinity of Morden,  Manitoba,  on J u  l y  22nd. This  
d i sease  i n c r e a s e d  i n  i n  t e n s i t y i n  the Red Rivcr  
Valley and wes tward  in Manitoba dur ing  the remain-  
d e r  of the s u m m e r .  The occur rence  of crown r LI s t 
w a s  g e n e r a l  on oa ts  a s  f a r  wes t  as Yorkton, Saska t-  
chewan. Crown r u s t  d e v e l o p m e n t  i n  Weste rn  
Canada in 1968 was  the heaviest  in recent  y e a r s  due 
t o  favourable m o i s t u r e  conditions and the prolonged 
cool growing s e a s o n .  

Yield reductions f r o m  oa t  c rown r u s t  w e r e  neg-  
ligible in e x p e r i m e n t a l  plots if d i sease  development 
did not p recede  heading ( 1 )  In f a r m  fields in 1 9  6 8 
damage  was  apprec iab le ,  although d isease  develop- 
m e n t  did not o c c u r  until a f t e r  h e  a d i n  g. This  la te  
a t t a c k  c a u s e d  l o s s e s  b e c a u s e  o f t h e  unusually cool 
s e a s o n  t h a t  delayed m a t u r i t y  of the c r o p  while e n-  
couraging r u s t  development.  T h u s  l o s s e s  of 20 t o  
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2 7  b u s h e l s  p e r  a c r e  due t o  crown r u s t  w e r e  ob- 
s e r v e d  in e x p e r i m e n t a l  plots d e  s p i  t e  the f a c t  that  
the d i sease  did not r e a c h  s e r i o u s  propor t ions  on the 
c rop  t i l l  a f t e r  heading.  

Disease  ra t ings  -_ in the nurser& 

Ratings of crown r u s t  intensLty on 10 o a t  v a r i -  
e t i e s  grown a t  n u r s e r i e s  in Manitoba, Ontario,  a n d  
Ouebec a r e  p r e s e n t e d  in Table 1 .  Omitted f r o m  th is  
table a r a n u  r s e r i e s in which no c rown r u s t  was 
found on any of the 10 oat v a r i e t i e s ,  a s  well  a s  n u r -  
s e r i e s  f r o m  which r u s t  intensi ty could not b e  es t im-  
a ted  because  o f  t h e  mildewed o r  shr ive l led  condi-  
tion of the l e a v e s .  

The intensi ty of c rown r u s  t infection f r o m  the 
Manitoba n u r s e r i e s  r e E le c t s conditions preva i l ing  
dur ing  the f i r s t  p a r t  of August. Crown r u s t  s e v e r i -  
ty subsequently i n c r e a s e d  to 60-100% on m o s t  c o m-  
monly grown v a r i e t i e s .  T h e  read ings  o n  m a t e r i a l  
f r o m  n u  r s e r i e  s i n  Ontario and Quebec were a l s o  
taken f a i r l y  e a r l y  in t h c season .  Cons iderab le  in-  

'Table 1. P e r c e n t a g e  infection of crown r u s t  on 10 oat  v a r i r t i e s  a t  14 locat ions in Canada 

Cei rch  Rodney C . I .  c. I. 
Locali ty Band T r i s p e r n i a  Landhafer  du Bach Saia ABDH 3034 Rodney G a r r y  4023 

Brandon,  Man.  
Morden ,  Man.  
Glenlea,  Man.  
V e r n e r ,  Ont. 
Will iamstown, Ont 
Kemptvil le ,  Ont. 
F o r t  Will iam, Ont. 
Ottawa, Ont. 
Appleton, Ont. 
Morewood, Ont. 
L a  Pocatib r e ,  Que.  
Macdonald College, 
Lennoxvil le ,  Que . 
L'Assompt ion ,  Que.  
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.'. t r  = t r a c e  infection, l e s s  than 1% 

C o n t r i b u t i o n  No .  360, R e s e a r c h  Station, f e c t i o n  was  a l r e a d y  noticeable,  however,  on oa ts  
Canada Depar tment  of Agr icu l ture ,  Winnipeg, Man-, grown in the v i c i n  i t  y o f  dense buckthorn  infesta-  
itoba. t ions,  i .  e .  the Kemptvil le ,  Will iamstown, Appleton. 

and Ottawa n u r s e r i e s .  
P lan t  Pathologist .  
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The 'Rodney ABDM' b a c k c r o s s  I i n e  containing 
addit ional  s t e m  r u s t  r e s i s t a n c r  genes,  once a g a  i n  
a p p e a r e d  to  af ford  s o m c  d e g r r e  of crown r u s  t r r -  
s i s t a n c e .  This  \\'as r( .flc.ctr , t l  by thc l o w r r  intensity 
of crown r u s t  on it than o n  o r  d i n a  r y 'Rodney'  a t  
n e a r l y  a l l  of the locations whrrca r u s t  o c c u r r e d .  

N u r s r r i e s  f r o n i  r a s t c r n Saskatchewan werp  
r e a d  p r i o r  to  the t levrlopmrnt  of crown r u s t  in t h a t  
a IP a 

Distr ibution of  physiologic r a w s  -- 

T h r  fr<.c!ii .~nry oc occ i i r r rncc  and distr ibution of 
2 s  physiologic r a c r s  uf c rown r t i  s t idrntified f r o m  
170 Canadian i s o l a t r s  IS  p r c s r n t a d  in Table 2. De-  
spi te  the o c c u r r r n c e  of a cons iderab le  n u m b r  r o f  

physiologic r a c e s  in the wes t ,  two of these ,  295 and  
326. c o m  p r i s c d 6070 of the i s o 1 a t  e s identified. 
T h e s e  two r a c e s  pr rdomina ted  in the w e s t e r n  crown 
r u s t  population l a s t  y e a r ,  but t o  a l r  s s e  r extent .  
T h e s e  r a c e s  as well  a s  m o s t  of t h e  o t h e r s  i so la ted  
a t tacked  t h c  d i f fe ren t ia l  v a r i e t i e s  'Landhafer '  a n d  
'Santa Fel,  

A g r P a t  c r s p e c t r u m  of physiologic r a c e s  was  
identified f r o m  i so la tes  made  in E a s t e r n Canada.  
l ' h r  ' c  1 a s s i c a I' Vic tor ia- v i ru len t  r a c e s  203, 210, 
a n d  216 c o m p r i s e d  60% o f  t h e  population. In con-  
t r a s t  to Weste rn  Canada,  t h e r e  was a d e c r e a s e  in 
the preva lence  o f  r a c e s at tacking fL,andhaferi  and 
'Santa F e '  in the e a s t .  T h e s e  r a c e s  r e p r e s e n t e d  
only 8% of the e a s t e r n  c r o w n  r u s t  population th i s  
y e a r .  

Table  2. Distr ibution o f  physiologic r a c e s  of crown r u s t  in Canada in 1968 

W & E to ta l s  West __ __ E a s t  
l J h \  > ~ o l o p ~ c  Nun1brr of  '%I of a l l  N u m b r r  of 70 of a l l  Number of % of a l l  

rIicc' i s o l a t r s  i s o l a t r s  i so la tes  i so la tes  i so la tes  i so la tes  

20 2 0 0 1 1 . 1  1 0 . 6  
20 3 3 1 0 . 4  31 3 3 . 4  39 23. 4 
210 1 1 . 3  7 7 .  6 8 4 . 8  
21 1 0 0 1 1 . 1  1 0 . 6  
21 3 0 0 1 1 . 1  1 0.  6 
L 1 (> 2 2. 6 17 18. 3 19 1 1 . 4  
221, 1 1 . 3  5 5 . 4  6 3. 6 
2 2 8  0 0 2 2 . 2  2 1 . 2  
241 1 1 . 3  4 4 . 3  5 3 .0  
259 1 1 . 3  3 3 . 2  4 2 .4  
264 3 3. 9 0 0 3 1 . 8  
2 74 0 0 1 1 . 1  1 0.  6 
275 0 0 1 1 . 1  1 0 . 6  
270 1 1 . 3  0 0 1 0.  6 
283 0 0 1 1 . 1  1 0 . 6  
290 1 1 . 3  0 0 1 0.  6 
295 21 27 3 3 3 .2  24 1 4 . 4  
297 1 1 . 3  0 0 1 0.  6 
299 0 0 1 1 . 1  1 0 . 6  

326 25 32. 5 3 3 . 2  28 16.  8 

333 1 1 . 3  0 1 . 1  1 0 . 6  
34 1 0 0 6 6 . 5  6 3 . 6  
367 0 0 1 1 . 1  1 0. 6 
415 3 3. 9 0 0 3 1 .8  
427 1 1 . 3  0 0 1 0 .  6 

New r a c e  1 1 . 3  0 0 1 0. 6 

325 3 3 . 9  2 2 . 2  5 3 . 0  

332 0 0 2 2 . 2  2 1 . 2  

446 2 2. 6 0 0 2 1 . 2  

18 20 29 Tota l  r a c e s  
T ota 1 I s o late s 77 9 3  170 
i3.ace:isolat.e r a t i o  1:4. 3 1:4.6 
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Table 3. Percentage of Canadian crown rus t  isolates virulent on differential h o  s t var i-  
e t ies  in 1966, 1967, and 1968 

- -- --- 
d 
.d 

Western Canada 

3 1968 90 48 90 95 82 81 95 10 10 

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

1966 66 58 62 82 24 2 3  83 2 2 4  

Eas t e rn  Canada 

1968 79 40 8 3  87 8 9 9 6  2 2 7 

1967 47 54 50 86 10 11 95 2 1 13 

1966 51 45 30 77 9 9 85 0 0 9 

One race  with a previously undescribed combi- 
nation of virulence on the differential varieties w a s 
discovered i n  Canada during the 1968 survey. The 
resistance formula of this race  is: 1, 2, 3, 10. 

Virulence on the differential var ie t ies  - 
T h e  virulence of Canadian crown rus t  isolates 

on the sources  of resistance represented by the dif- 
ferent ia l  varieties is presented in Table 3. The sit- 
uation in Eas t e rn  Canada was much the same a s  i n  
previous years  with v i r u 1 e n c e o n  'Anthony' a n d  
'Appler '  increasing once again. 

In We s t e r n Canada virulence on the varieties 
'Landhafer' and ' S a n t a  F e '  increased f rom 24% in 
1966 to 68% in 1967 and a g a i n  increased in 1968 to 
82%. The contrast  between the v i  r u 1 e n  c e o f  the 
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western crown rust  population versus  the avirulence 
of the eas tern  population (8% in 1968) is  striking. 

Ac k n o w led g m e n ts 
I a m  grateful for  assistance given by the coop- 

e ra to r s  in the care  of the rust  nurser ies  and in t h e  
collection of crown rus t  specimens in Eastern  Can- 
ada. M r .  W.L.  T i m l i c k  performed the technical 
operations requisite to the  identification of the phys- 
iologic races .  
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