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CROWN RUST OF OATS IN CANADA IN 1973' 

D.E. Harder and R.I.H. McKenzie 

Occurrence i n  western Canada 

O a t  crown r u s t  caused by Puccinia 
coronata  Cda. f .  sp. avenae Eriks. w a s  
gene ra l  bu t  l i g h t  throughout Manitoba and 
southeas tern  Saskatchewan. There w a s  
moderate damage i n  late-sown f i e l d s .  W e l l  
developed crown r u s t  pus tu l e s  w e r e  found on 
oats ad jacen t  t o  buckthorn (Rhamnus 
cathartica L.) t h i c k e t s  near  Morden, 
Manitoba, on June 26, 2 weeks earlier than 
t h e  f i r s t  observat ion  of crown r u s t  i n  farm 
f i e l d s  d i s t a n t  from buckthorn. 

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

Ratings of crown rust i n t e n s i t y  on 10 oat 
(Avena s a t i v a  L.) c u l t i v a r s  i n  nu r se r i e s  
grown across Canada are given i n  Table 1. 
Locations a t  which no crown r u s t  w a s  
d e t e c t a b l e  or from which leaves could n o t  be 
scored  are omitted from t h e  t ab le .  There w a s  
a s l i g h t  i nc rease  i n  v i ru l ence  on R.L. 2924 
(a l i n e  with gene pc38) i n  1973 as compared 
t o  o t h e r  yea r s  (1, 2). The l i n e  R.L. 2925, 
ca r ry ing  gene pc39, has  remained r e s i s t a n t .  

The c u l t i v a r  Hudson has  been r e c e n t l y  
l i censed  f o r  commercial production, and it is 
expected t h a t  Hudson w i l l  be grown mainly i n  

Western Canada. There w e r e  s i g n i f i c a n t  
l e v e l s  of i n f e c t i o n  on Hudson a t  a l l  
loca t ions ,  with t h e  h ighes t  l e v e l s  occurr ing  
i n  Eastern Canada. Some i s o l a t e s  of races 
229, 264, 275, 284, 295, 324, 326. 330, and 
333 obta ined i n  t h e  p re sen t  survey were 
v i r u l e n t  on this c u l t i v a r .  Most isolates 
could a t t a c k  t h e  commercial oat c u l t i v a r s  
Harmon and Random (Table 4). 

Physiologic s p e c i a l i z a t i o n  

The inc idence  and d i s t r i b u t i o n  of 
physio logic  races of crown r u s t  i n  Canada are 
given i n  Table 2. The 73 isolates from 
Eastern  Canada comprised 22 "standard" races, 
g iv ing  a racelisolate r a t i o  of 0.30. A s  i n  
1972 (2) race 210 predominated, comprising 
26% of t h e  isolates. Races 284 and 330 were 
also common. 

In  Western Canada 104 isolates comprised 
18 races, f o r  a racelisolate r a t io  of 0.17. 
A s  i n  r ecen t  yea r s  (1,2), races 295 and 326 
w e r e  t h e  most common. 

A l l  crown r u s t  c o l l e c t i o n s  were t e s t e d  on 
a series of backcross l i n e s  of Avena s a t i v a  
L. cv. Pendek conta in ing s i n g l e  genes f o r  
crown r u s t  r e s i s t a n c e  der ived from Avena 

* 
Table 1. Percentage i n f e c t i o n  of crown r u s t  on 10 o a t  c u l t i v a r s  a t  10 l o c a t i o n s  i n  Canada 

i n  1973 

C . I .  C . I .  C . I .  R.L.  R.L. R.L. R.L. 
Location Hudson 9139 4023 3034 Rodney 2924 2925 2926 2970 Harmon 

Brandon, Man. 

Morden, Man. 

Durban, Man. 

Kemptville, Ont. 

Guelph, Ont. 

L a  Poca t i s re ,  Qu6. 

Macdonald College,  Qu6. 

Truro, N.S. 

Kentv i l le ,  N .S. 

Charlottetown, P .E . I.  

40 65 

20 10 

30 10 

90 40 

50 30 

5 t r  

50 0 

5 0 

25  0 

tr  0 

80 

20 

40 

90 

50 

20 

50 

10 

25 

10 

60 65 0 0 65 65 80 

5 20 trt 0 40 20 30 

65 60 0 0 40 50 60 

60 90 tr  0 90 80 80 

20 60 0 0 10 20 50 

10 25 tr  0 10 5 15 

80 80 0 0 50 70 20 

0 tr 0 0 t r  tr tr 

15 25 0 0 20 20 25 

tr 10 0 0  5 t r  5 

* 
Crown r u s t  w a s  n o t  de tec ted  o r  w a s  no t  r a t e d  i n  nurser ies  a t  t h e  fol lowing loca t ions :  

Agassiz and Creston, B.C.; Edmonton, Beaverlodge, and Lacombe, Alta. ;  Indian Head, S c o t t ,  
and MeLfort, Sask.; N e w  Liskeard,  Thunder Bay, O t t a w a ,  Appleton, Sudbury, and Vineland, Ont.; 
Qugbec C i t y ,  Lennoxville, and Normandin, Qu6.; Fredericton,  N.B. ;  S t .  John ' s  West, Nfld. 

tr  = t r a c e .  

Contr ibut ion  No. 602, Research S ta t ion ,  
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Table 2. Distribution of physiologic races of crown 
rust in Canada in 1973 

East West 

Physiologic No. of % of No. of % of 
race isolates isolates isolates isolates - 
203 2 
210 19 
211 1 
212 1 
2 16 
226 1 
228 6 
229 2 
230 2 
231 1 
239 2 
241 1 
275 3 
283 2 
2 84 10 
290 2 
295 
299 2 
320 
322 1 
324 
326 
330 8 
333 
335 
336 
337 
341 3 
350 
360 
367 
409 1 
416 2 
427 1 

2.7 
26.0 
1.4 
1.4 

1.4 
8.2 
2.7 
2.7 
1.4 
2.7 
1.4 
4.1 
2.7 
13.7 
2.7 

2.7 

1.4 

10.9 

4.1 

1.4 
2.7 
1.4 

4 

1 

6 
2 
50 

1 

1 
22 
1 
2 
3 
1 
2 
1 
1 
1 
1 

4 

3.8 

1.0 

5.8 
1.9 
48.0 

1.0 

1.0 
21.0 
1 .o 
1.9 
2.9 
1.0 
1.9 
1.0 
1.0 
1.0 
1.0 

3.9 

sterilis L. There w a s  l i m i t e d  v i ru l ence  on 
t h e  s i n g l e  gene l i n e s  (Table 3). There were 
only 10 v i ru l ence  combinations i n  1973 as 
compared t o  21 i n  1972 (2). About 48% of t h e  
isolates were a v i r u l e n t  on t h e  s i n g l e  gene 
l i n e s ,  and, as i n  1972, v i ru l ence  on l i n e s  
with genes pc35 and pC50 predominated (Table 
4). The v i ru l ence  combinat ion/ iso la te  ratios 
€or Eastern and Western Canada w e r e  0.11 and 
0.042 r e spec t ive ly ,  fol lowing a p a t t e r n  
similar t o  t h e  s tandard  race/isolate ratios. 

crown r u s t  isolates were also obta ined 
from p l o t s  a t  Glenlea and Greenacres 
(Winnipeg) , Manitoba. These p l o t s  con ta in  a 
wide range of  gene t i c  material, and p l o t s  a t  
Greenacres w e r e  a r t i f i c i a l l y  inocula ted  with 
a mixture of crown r u s t  races. Races 
i s o l a t e d  i n  a d d i t i o n  t o  those  found i n  t h e  
genera l  survey were 264, 281, 205, 293, and 
392. A l s o ,  s i n g l e  isolates w e r e  found with 
v i ru l ence  combinations 39, 40. 45, 46, 47, 
48, 50135, 38, and 35. 38, 39. 45, 46, 47, 
48/40. 50. Genes pc38 and pc39 are expected 
t o  c o n s t i t u t e  t h e  major r e s i s t a n c e  t o  crown 
r u s t  i n  Western Canada i n  t h e  near  fu ture .  
The r e s i s t a n c e  provided by t h e s e  genes i n  
combination has  remained e f f e c t i v e .  

A t  p r e sen t  t h e r e  is l i t t l e  being done i n  
Canada t o  c o n t r o l  buckthorn, t h e  a l t e r n a t e  
hos t  of crown r u s t .  I n  Manitoba, t h e r e  are 
s e v e r a l  areas with f a i r l y  ex tens ive  growths 
of buckthorn, while i n  Eas tern  Canada t h e  
shrub is common. The h igher  crown r u s t  
r a c e / i s o l a t e  r a t io  i n  Eas tern  Canada may be a 
r e f l e c t i o n  of t h i s .  The presence of 
buckthorn i n  oat growing areas i s  a matter of 
concern because of t h e  a c c e l e r a t i o n  given t o  
ep iphy to t i c s  i n  such areas and because t h e  
oppor tuni ty  f o r  sexual  recombination i n  P. 
coronata inc reases  t h e  p r o b a b i l i t y  of a r a c e  
appearing t h a t  i s  capable of a t t ack ing  
c u l t i v a r s  i n  which t h e  r e s i s t a n c e  genes pc38 
and pc39 are combined. 

Table 3. Virulence combinations of Puccinia coronato on backcross 
lines containing single (Pc) genes for resistance to crown 
rust 

-- 
East West 

Virulence formula 
(cffective/ineffective NO. of % of NO. of % of 

host genes) isolates isolates isolates isolates 

35,38,39,40,45,46,47,48,50/ 37 43.5 88 52.7 

38,39,40,45,46,47,48,50/35 35 41.2 40 23.9 

35,39,40,45,46,47,48,50/38 1 1.2 2 1.2 

35,38,39,45,46,47,48,50/40 1 1.2 4 2.4 

35,38,39,40,46,47,48,50/45 3 3.5 

35,38,39,40,45,46,47,48/50 4 4.7 25 14.9 

38,39,45,46,47,48,50/35,40 3 1.9 

38,39,40,46,47,48,50/35,45 2 2.4 

38,39,40,45,46,47,48/35,50 1 1.2 5 3.0 

39,45,46,47,48,50/35,38,40 1 1.2 
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Table 4. D i s t r i b u t i o n  of v i ru lence  of i s o l a t e s  of P u c c i n i a  coronata i n  1973 
on t h e  standard d i f f e r e n t i a l  c u l t i v a r s ,  on backcross l i n e s  car ry ing  
s i n g l e  crown r u s t  r e s i s t a n t  genes, and on severa l  commercial. o a t  
v a r i e t i e s  

Eas te rn  Canada Western Canada 

Cul t ivar  o r  N o .  of v i r u l e n t  % of N o .  of  v i r u l e n t  % o f  
r e s i s t a n c e  gene i s o l a t e s  i s o l a t e s  i s o l a t e s  i s o l a t e s  

Anthony 

V i c t o r i a  

Appler 

Bond 

25 34.2 

7 9.6 

15 20.5 

5 1  69.9 

97 93.3 

28 26.9 

85 81.7 

95 91.3 

Landhaf er  7 9.6 8 1  77.9 

Santa Fe 

Ukraine 

Tr i spern ia  

Bondvic 

Sa ia  

5 6.8 76 73.1 

67 91.8 96 92.3 

1 4  19.2 4 3.8 

P C 3 5  38 44.7 48 28.7 

P C 3 8  2 2.4 3 1.2 

P C 3 9  

P c 4 0  

P c 4 5  

P c 4 6  

P C 4 7  

P C 4 8  

P c 5 0  

Hudson 

Harmon 

1 1.2  7 4.2 

5 5.9 

5 5.9 30 

11 12.9 11 

83 97.6 166 

18.0 

6.6 

99.4 

Random 49 57.6 157 94.0 
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