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S T E M  R U S T  OF OATS IN CANADA IN 1965 
J.  W .  Martens and G. J. Green 1 

Disease development and crop Uniform rust nurseries 
losses in  Western Canada Rust n u r s e r i e s  consisting of t enva r i e t i e s  (Table 

Stem rus t  of oats  (Puccinia graminis  P e r s .  f .  1) were  grown at 36 locations a c r o s s  Canada. The 
sp .  avenae Er i ckss .  & Henn.) developed too la te  in n u r s e r i e s  were  planted, ca red  fo r  and harves ted by 
the season to  cause  significant l o s ses  in Western cooperating University and Canada Department of 
Canada in 1965. The f i r s t  t r a c e s  were  observed on Agriculture personnel  and then sent to  Winnipeg fo r  
wild oats  in Manitoba and western  Saskatchewan July d i sease  rating. No rus t  was observed on n u r s e r i e s  
30. The r u s t  did not build up ve ry  rapidly SO that  i n  Alberta.  Infections were  generally absent o r  light 
mos t  of the oa t s  reached matur i ty  with relatively in  Br i t i sh  Columbia, Saskatchewan and Manitoba. 
l i t t le s t e m  r u s t  infection. However, la te  f ie lds  in Infections in the n u r s e r i e s  a t  Glenlea and Winnipeg, 
the Red R ive r  Valley of Manitoba had infections of Manitoba were  heavier  than in mos t  oat f ields in the 
up to  60% by the beginning of September.  These  f ie lds  Red River  Valley because  they w e r e  planted late.  
undoubtedly suffered a considerable reduction in yield Heavy infections were  common in the b a r b e r r y  area 
f r o m  r u s t  infection, inaddi t ionto  that caused byf ros t .  of Ontario. Rust infections were  light o r  absent eas t  
Disease  development was  apparently delayed b y  the of Ontario. 
fac t  that the ea r l i e s t  spo re  showers  consisted largely  
of r a c e  C5(6F) t o  which the bulk of the western  oat 
population was  res is tant .  

Table  1 .  Pe rcen t  infections of s t e m  rus t  of oats  (Puccinia graminis  f .  sp. avenae) in 10 var ie t ies  of oats  in 14a 
uniform r u s t  n u r s e r i e s  in Canada in 1965. 
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Creston,  B. C. 0 t r b  t r  t r  0 0 0 0 0 0 

Melfort, Sask. 10 t r  2 5 0 2 5 0 0 t r  

Brandon, Man. 5 0 t r  0 0 1 1 0 t r  0 

Glenlea, Man. 60 5 t r  t r  t r  30 60 20 2 2 

Morden. Man. 1 0 0 0 0 1 10 t r  0 0 

The P a s ,  Man. 0 0 t r  0 0 0 0 0 0 0 

Winnipeg, Man. 30 t r  tr  t r  0 20 50 5 t r  t r  

2 1 t r  0 0 t r  t r  t r  0 0 Alfred, Ont. 

Appleton, Ont. 80 80 60 50 30 70 70 80 70 30 

t r  0 t r  0 0 0 0 0 0 

0 10 0 0 70 50 50 15 1 

Ft. W i l l i a m ,  Ont. t r  

Kemptville, Ont. 70 

Merr ickvi l le ,  Ont. 60 60 30 40 5 60 60 60 40 30 

Ottawa, Ont. 30 20 30 0 25 30 40 30 0 50 

t r  5 t r  15 t r  10 t r  0 Macdonald Coll . ,  P. Q. 0 t r  

a No r u s t  was  observed in 22 other  n u r s e r i e s  located a t  Saanichton and Agassiz,  B. C . ,  Edmonton, Beaverlodge, 
Lacombe, and Lethbridge, Alta., Indian Head and Scott, Sask. ,  Guelph, Kapuskasing, St. Cathar ines ,  Williams- 
town and Verner ,  a t . ,  L' Assomption, Lennoxville, Normandin and Quebec, P. Q. ,  Kentville and Nappan, N. S., 
Frede r i c ton , '  N. B. , Charlottetown, P. E. I., and Doyles, Nfld. 

1 Plant Pathologists,  Canada Department of Agri-  
cul ture ,  Resea rch  Station, Winnipeg, Manitoba. 
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Physiologic race identification 
and distribution 

Physiologic r a c e s  were  identified using a host  
s e t  consisting of 'Richland' (gene A), 'Rodney' (gene 
B),  'Minrus'  (gene D), 'Jostrain! (gene E), 'Eagle2 x 
C.I .  4023' (gene F) and 'C. I .  5344-11 (gene H). The 
r a c e  designations used  (Table 2) follow the sys t em 
init iated by Green (1, 2 ) .  

Table 2. Virulence formulae  andnumbers  f o r  races 
of oat s t e m  r u s t  identified in  Canada f r o m  
1963 to  1965. 

F o r  mula  Formula  Race 
No. (Effective/Ineffective Host Genes) 

c 1  
c 2  
c 3  
c 4  
c 5  
C6 
c 7  
C8 
c 9  
c10  
c11  
c 1 2  
C13 
C14 
C15 
C16 
C17 
C18 
C19 

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 
F H/ AB D E 
BDF/AEH 
ABF/DEH 
DEF/ABH 
ABFH/DE 
ABDFH/E 

1 
2 

8 
6 F  

8AF 
4A 

6A- 13A 
6AF 
8A 
8AF 
6 
6A 
8 
7 

11A 
7 
2 

7A-12A 

8A-10A 

A supplementary se t  of 'Rosen 's  Mutant', 'Saia' 
and 'C.I. 3034' was a l so  used. Reactions of 'Rosen 's  
Mutant' were  usually s imi l a r  to  but m o r e  res is tant  
than those of 'C. I. 5844-11. Nineteen of the 72 i so-  
l a t e s  avirulent on 'Rosen's Mutant' were  moderate ly  
virulent on 'C. I. 5844-1'. Most of these  19 isola tes  
were  r a c e s  C3(7A-l2A) andC6(6A-l3A). 'C. I. 3034', 
which h a s  adult plant resistance to  r a c e  ClO(6AF), , 
was  susceptible to  all i sola tes  of th is  r a c e  in the 
seedling stage.  It reacted like 'Minrus'  to mos t  i so-  
la tes .  'Saia' was  res is tant  to all i sola tes  identified 
in  1965. 

Races  Cl0(6AF), C3(7A-l2A) and C5(6F) accoun- 
t ed  fo r  50%, 26% and 22%, respectively,  of all is0 - 
l a t e s  f r o m  Manitoba and Saskatchewan in 1965 (Table 
3). Race C10, which can attack a l l  commercia l ly  
grown oat var ie t ies ,  continued to  inc rease  in  p reva-  
lence.  It increased f r o m  5% of all i sola tes  f r o m  
Manitoba and Saskatchewan in 1963 to  41% in 1964 
to  50% in  1965. 

The data  in Table 4 indicate that the ea r ly  in-  
coming inoculum was not predominantly C10 as the 
above r ace  distribution might suggest.  The f i r s t  
i so l a t e s  were  obtained mostly f r o m  plants with no 

Table 3. Distribution by provinces  of physiologic 
r a c e s  of Puccinia graminis  f. sp. avenae 
identified in Canada in  1965. 
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Table 4. Distribution by provinces  of physiologic 
r a c e s  of Puccinia graminis  f .  sp .  avenae 
collected on var ie t ies  of cultivated oa t s  
with no r u s t  res is tance  and wild oa t s  in 
Canada in  1965. 
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c 5  6 F  0 5 7 0 0  1 2 6 0  

C8 4A 0 0 0 1 0  1 5  

1 5  

3 15 

C16 7 0 0 1 0 0  1 5  

C3 7A-12A 0 0 2 0 0 

C9 6A-13A 0 0 0 1 0 

c10  6AF 0 0 3 0 0  

Total  0 5 1 3  2 0 20 100 
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r u s t  r e s i s t ance  and they consisted largely  of r a c e  
C5(6F).  However, the predominant host populations 
of 'Rodney' which is res is tant  to  C5 and 'Ca r ry '  which 
is r e s i s t an t  to  C5 a n d C 3  in the west  exer ted  a great  
s e l ec t ionpres su re  infavor  of C10 so that i t  increased 
rapidly.  E a r l y  spore  showers  of r a c e  C10 could 
cause  very  se r ious  lo s ses  in the immediate future.  

In Ontario and Quebec r ace  C9(6A-l3A) com- 
p r i sed  68% of a l l  i so la tes  with C6(8A-lOA) and C8 
(4A) accounting f o r  mos t  of the remainder .  All 
commerc ia l  oat va r i e t i e s  a r e  susceptible to r ace  C9. 
The absence of r a c e s  C3, C5, and C10 f r o m  Eas te rn  
Canada in 1965 suggests  that the origin of the p r imary  
inoculumin th is  a r e a w a s  different f r o m  that in Wes- 
t e r n  Canada. B a r b e r r y  was  probably an  important 
sou rce  of p r i m a r y  inoculum in Eas t e rn  Canada. 

Several  previously undescribed physiologic r a c e s  
were i so la t ed  f r o m o a t s  in  1965. These  include C14 = 

FH/ABDE and C17 = DEF/ABH f r o m  Ontario, C16 = 
ABF/DEH f r o m  Manitoba and C19 = ABDFH/E f r o m  
Br i t i sh  Columbia. 
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