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S T E M  R U S T  OF OATS IN CANADA IN 1966' 
J.W. Martens' 

Disease development and crop 
losses in Western Canada 

Stem r u s t  of oats  (Puccinia graminis  P e r s .  f. 
sp .  avenae E r i k s s .  & Henn.) caused l i t t le o r  no  yield 
reduction in  Western  Canada in 1966. Stem r u s t  was  
f i r s t  found in Manitoba on July 28 and its subsequent 
development was relatively slow. However, some  
l o s s e s  occur red  in a few late fields that had moder-  
a te ly  s e v e r e  infections by the end of August. 

Uniform rust nurseries 
Rust n u r s e r i e s  consisting of ten oat var ie t ies  

(Table 2) w e r e  grown a t  36 locations a c r o s s  Canada. 
The n u r s e r i e s  were  planted, ca red  fo r  and harves ted 
by cooperating University and Canada Department of 
Agriculture personnel  and then sent to  Winnipeg for  
d i sease  rating. No rus t  was found in n u r s e r i e s  in 
Alberta and only t r ace  to sl ight infections were  ob- 
s e r v e d  in single n u r s e r i e s  in  Br i t i sh  Columbia and 
Saskatchewan. Rust infections in Manitoba n u r s -  
e r i e s  were  a l so  light, excepting those a t  Winnipeg 
and Glenlea which had moderate  infections, mainly  
because  they were  la te .  In Eas t e rn  Canada only the 
n u r s e r i e s  a t  Appleton and Ottawa, Ontario, and 
La  Pocat ikre ,  Quebec, c a r r i e d  moderate  to heavy 
infections.  

Physiologic race identification 
and distribution 

Physiologic r a c e s  were  identified by inoculating 
seedlings of the var ie t ies  'Richland' (gene A), 'Rod- 
ney' (gene B),  'Minrus '  (gene D), ' Jos t ra in '  (gene E) ,  
'Eagle2 X C. I. 4023' (gene  F ) ,  and 'C.  I. 5844-1 1 

(gene H). The r a c e  designations given (Table 1) fol- 
low the sys t em of nomenclature now in use in Can- 
ada (1, 2).  

A supplementary  s e t  of differential  hos ts  com-  
posed of the var ie t ies  'Rosen 's  Mutant ' ,  'Saia' and 
'C.I .  3034' was  a l so  used. In addition, headed plants 
of all the above var ie t ies ,  with the exception of 
'Saia ' ,  werg inoculated with representa t ive  r a c e s  
f r o m  the survey.  The seedling r u s t  react ions  of 
'Rosen 's  Mutant' were  usually similar to those of 
'C .  I. 5844-1' but sl ightly m o r e  r e s i s t an t .  ' Sa i a '  
was  r e s i s t an t  to all field i sola tes  excepting a cul-  
tu re  of r a c e  C6 f r o m  Pla issance,  Quebec. 'C.1. 
3034' seedl ing reactions were  similar to those of 
'Minrus ' .  The adult plant reactions were  similar 
to seedling reactions with the exception of 'C.  I. 
3034'. This  var ie ty  was  moderate ly  r e s i s t an t  to  all 
r a c e s  tes ted ,  including r a c e s  C3, C5, C9, C10, and 
c20 .  
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Table 1. Virulence fo rmulas  and numbers  f o r  r a c e s  
of oat s t e m  r u s t  identified in  Canada f r o m  
1963-1 966. 

Formula  Formula  
No, (Effective/Ineffective Host Genes) Race - 

c1 
c 2  
c3 
c 4  
c 5  
C6 
c 7  
C8 
c 9  
c 1 0  
c11 
c 1 2  
C13 
C14 
C15 
C16 
C17 
C18 
C19 
c 20 
c 2 1  
c 2 2  

ABDEF/H 
ABDF/EH 
AF/BDEH 
B DFH/AE 
BH/ADEF 
DF/ABEH 
D/ABEFH 
EF/ABDH 
F/ABDEH 
H/ABDEF 
DF/ABE 
DH/ABEF 
BF/ADEH 

ABF/DEH 
BDF/AEH 
DEF/ABH 
ABFH/DE 
ABDFH/E 
/ABDEFH 
DFH/ABE 
DEFH/AB 

FH/AB DE 

1 
2 

7A-12A 
8 
6 F  

8A-10A 
8AF 
4A 

6AF 
8A 
8 A F  
6 
6A 
8 
7 
11A 
7 
2 
6AFH 
8A 
11A 

6A-13A 

Race C10 h a s  become the predominant r a c e  of 
oat  s t e m  r u s t  in Western  Canada (Table 3 ) .  Since 
i t s  f i r s t  appearance in 1963 i t  h a s  inc reased  to  80% 
of all i sola tes  collected f r o m  Manitoba and SnskaLch- 
ewan in 1966. Race C20, a polyvirulent r a c e  that 
can a t tack var ie t ies  ca r ry ing  all of the s i x  identified 
r e s i s t ance  genes,  was  found fo r  the f i r s t  t ime  in 
Canada. Two i so la t e s  of this r a c e  were  obtained 
f r o m  field collections made  in  Manitoba and Sas-  
katchewan. A th i rd  i sola te  was  obtained f r o m  ex-  
per imenta l  m a t e r i a l  collected a t  Ottawa, Ontario.  
In Ontario and Quebec, 66% of the i sola tes  were  
r a c e  C9 with r a c e s  C8 and C6 accounting for  m o s t  
of the balance .  The r a c e  distribution in E a s t e r n  
Canada has  changed re la t ively  l i t t le s ince  1958 when 
r a c e  C9 and c losely  re la ted  r a c e s  f i r s t  became p r e -  
dominant. 

The separa t ion of i sola tes  according to the sus--  
ceptibil i ty o r  r e s i s t ance  of the host  f r o m  which they 
were  collected does not great ly  affect the r a c e  d i s -  
tribution pat tern  fo r  1966. 

The predominant r a c e s ,  C9 and C10, f o r  Eas t -  
e r n  and Western  Canada, respect ively ,  a r e  capable 
of attacking all commerc ia l  oat va r i e t i e s ,  Since 
the re  is l i t t le o r  no effective r e s i s t ance  in the Can- 
adian oat  population, and s ince  no r e s i s t an t  v a r -  
ie t ies  a r e  immediate ly  available,  s e r ious  economic 
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Table 2.  P e r c e n t  infections of stem r u s t  of oats (Puccinia  graminis  f. sp.  avenae) on 10 var ie t ies  of oats  i n  
16a uniform r u s t  n u r s e r i e s  in Canada in  1966. 

T r i -  Land- Ce i rch  
Locality Bond spe rn ia  ha fe r  du Bach Saia Exe te r  Clinton Rodney G a r r y  C. I. 4023 

Saanichton, B. C. 1 t r b  1 2 tr  0 0 0 0 0 
Melfort ,  Sask. t r  0 0 0 0 0 0 0 0 0 
Brandon, Man. t r  0 tr  0 0 0 t r  tr  0 0 
Glenlea,  Man. 20 1 1 5 0 5 10 3 1 1 
Morden,  Man. 
Winnipeg, Man. 
Appleton, Ont. 
F t .  William, Ont. 
Guelph, Ont. 
Kemptville, Ont. 
Merr ickvi l le ,  Ont. 
Ottawa, Ont. 
L'Assomption, P. Q. 
Lennoxville, P. Q. 
Normandin, P. Q. 
La Focat i ' e re ,  P. Q. 

1 
40 
70 
t r  
20 

5 
1 

30 
t r  

1 
0 

50 

t r  
10 
80 

0 
3 

t r  
0 

tr  
0 
1 
0 

t r  
10 
60 

0 
1 

t r  
t r  

5 
0 

t r  
0 

t r  
5 

60 
t r  

1 
0 
0 
0 
0 

1 

0 
tr  

5 
0 
0 
0 
0 
0 
0 
0 
0 

t r  

t r  
40 
60 

0 
3 
3 
1 

20 
t r  
1 
0 

40 

tr  
30 
70 

0 
3 
5 
5 

30 
t r  

2 
0 

50 

t r  
20 
70 

0 
1 

10 
1 

20 
1 

t r  
0 

40 

tr 
10 
50 

0 
t r  

5 
t r  
10 

3 
t r  

0 
30 

t r  
10 
10 

0 
t r  
10 
t r  

0 
0 
0 
0 
5 

a No r u s t  was  observed in  20 other  n u r s e r i e s  located a t  Agassiz and Creston, B. C . ,  Edmonton, Beaverlodge, 
Lacombe,  and Lethbridge, Alta. ,  Indian Head and Scott, Sask. ,  The P a s ,  Man.,  Alfred, Douglas, Kapus- 
kasing, St.  Cather ines ,  Verne r ,  and Williamstown, a t . ,  Kentville, N. S . ,  Freder ic ton,  N. B . ,  Char lot te-  
town, P. E. I . ,  Doyles and St. John's, Nfld. 

b t r  = t r a c e  

Table 3 .  Distribution by provinces  of physiologic 
r a c e s  of Puccinia  graminis  f .  sp .  avenae 
1963-1 966. 

c2 
c 3  
c 5  
C6 
C8 
c 9  
c 1 0  
C14 
C19 
c 2 0  

1 0 0 0 0 0 1  0 .7  
4 6 0 0 0 0 1 0  7 .0  
2 7 0 0 0 0 9  6 . 4  
0 0 0 4 0 0 4  2 .8  
0 0 2 1 0 1 4  2 . 8  
0 0 10 6 2 0 18 12.8  

32 59 0 0 0 0 91 64.6 
0 0 0 1 0 0 1  . 7  
1 0 0 0 0 0 1  . 7  
1 1 0 0 0 0 2  1 . 4  

Tota l  41 73 1 2  12 2 1 141 99.9 

lo s ses  a r e  possible in the immediate  fu ture .  How- 
eve r ,  in Western  Canada, epidemics of oat s t e m  
r u s t  a r e  not expected to  occur  as f requent lyas  those 
of wheat s t e m  rus t ,  pa r t ly  because  the relatively 
small oat ac reage  in  the cen t r a l  great  plains of the 
United Sta tes  r e s t r i c t s  the production of inoculum. 
Western Canadian oat growers  can keep los ses  a t  a 
min imum by planting e a r l y  to escape the rus t .  The 
continued eradicat ion of b a r b e r r y  in E a s t e r n  Canada 
will  reduce the amount of p r i m a r y  inoculuni i n  that 
region. 
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