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S T E M  RUST OF O A T S  I N  C A N A D A  I N  1964 

G. J. G r e e d  

Prevalence a n d  impor tance  in  
western C a n a d a  

O a t  stem rust  appeared l a t e r  than usual. 
in  western Canada i n  1964. It was first ob- 
served i n  southern Manitoba on July 23, and 
developed too slowly t o  harm most of the oat; 
crop. Mere traces of stem rust were present 
throughout Manitoba and southeastern Saskat-. 
chewan when most oat f ie lds  were maturing. 
Stem rust w a s  not reported on oats in  Albert,a. 

Very l a t e  f ie lds  i n  the Red River Valley 
of Manitoba had infections up t o  50 per cent; 
early i n  September. This l a t e  attack seemed 
t o  be caused largely by the dangerous new 
race 6AF because some of the affected f ie lds  
were sown t o  the variety Garry which is 
resis tant  t o  a11 other races found in  the 
area. 

Incidence in  the  rust nurseries 

Uniform rust nurseries, that  included 
the variet ies  shown i n  Table 1, were grown 
a t  36 locations across Canada i n  1964. 
nurseries were planted and cared for  by staff 
of the Canada Department of Agriculture or  
by University personnel. When the plants 
approached maturity a small sheaf was cut 
from each row in  each nursery and sent t o  
Winnipeg where diseaee ratings were made. 

absent in  most rust nurseries (Table 1 ) .  
the p r a i r i e  provinces only the nursery lo-  
cated a t  Glenlea i n  southeastern Manitoba 
was severely infected. 
i n  nurseries west of Indian Head i n  south- 
eastern Saskatchewan. The t race  of rust  
observed i n  the nursery located a t  Creston, 
B . C., probably developed f r o m  inoculum 
originating w e s t  of the mountains. The 
nurseries i n  eastern Canada with severe 
infections were located i n  eastern Ontario 
where much of the primary inoculum originates 
on barberry. 

The 

Oat stem rust infections were l i gh t  o r  
In 

No rust  was observed 

- lf Plant Pathologist, Canada Department of 
Agriculture Research Station, Winnipeg, 
Manitoba. 

The infection on the formerly highly 
resis tant  var iet ies  Garry and C . I .  4023 a t  
Glenlea, Man., was probably caused by the 
dangerous new race 6AF and indicates t ha t  
t h i s  race was more prevalent i n  1964 than i n  
1963. 
variet ies  a t  Appleton and Merrickville, Ont., 
was probably in i t i a ted  by rust  from nearby 
barberry. 
dominated in  eastern Ontario since 1958. 

Distribution of physiologic races 

were found throughout eastern and western 
Canada i n  1964 (Table 2) .  
l 3 A  occurred mainly in eastern Canada. 
sumably races 6F, 6AF and 7A-l2A spread north- 
wards from the overwintering areas in  the 
southern United States, but races 4A, 6A, and 
l 3 A  originated on barberry i n  eastern Canada. 
Races 1, 2, 8, 8AF, 10A and 11A occurred 
rarely i n  various parts of the country. 

creased i n  prevalence from 3.5 per cent of 
the isolates  i n  1963 t o  25.9 per cent in  
1964. 
e t ies  grown i n  Canada and if it continues t o  
increase i n  prevalence it w i l l  threaten oats 
in  the rust  areas of Canada. The prevalence 
of race 6AF is probably exaggerated by the  
data i n  Table 2. Many of the isolates  i n  
tha t  table  were from variet ies  resis tant  t o  
nearly a l l  races excepting ~ A F .  The data 
obtained with isolates  from suscepti'ble 
var iet ies  of oats (Table 3) indicate t ha t  
race 6F, which has predominated f o r  the past 
2 years, occurred twice as frequently as ~ A F  
in  western aanada. 
Mutant and Ark. 674 were resis tant  t o  the cul- 
tures of race 6AF /obtained i n  1964 but they 
are  susceptible t o  other common races. 

eastern Canada since 1958. 
ous races that  can attack a l l  oat var iet ies  
grown commercially i n  Canada.  

Most of the infection on the same 

Races vixulent on Garry have pre- 

Races 6F, 6AF and the  "A-124 race group 

Races &A, 6A and 
Pre- 

The po t en t i d ly  important race 6AF in- 

It can attack a l l  commercial oat  vari-  

The variet ies  Rosen's 

Races 6A and l 3 A  have predominated i n  
They are danger- 
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Table 1. Per cent infection of stempst of oats (Puccinia graminis avenae) on 
7 variet ies  of oats i n  1PJ uniform rust  nurseries i n  Caneda i n  1964. 

Locality 

Creston, B.C. 

Indian Head, Sask. 

Brandon, Man. 

Glenlea, Man. 

The Pas, Man. 

Fort W i l l i a m ,  Ont. 

Kapuskasing, Ont - 
St. Catharines, Ont . 
Guelph, Ont. 

Kemptville, Ont 

Verner, Ont. 

Appleton, Ont . 
Merrickville, Ont. 

Williamstown, Ont . 
Macdonald College, Que 

Lennoxville, Que. 

L3, Pocatibre, Que. 

Qu&ec, Que. 

Kentville, N.S. 
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0 
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0 

0 

0 
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0 

0 

0 

t 

0 

0 

t 
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0 

1 

0 

0 

0 

0 

- 
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No rus t  was observed i n  17 other nurseries located at Saanichton and Agassiz, B.C., Beaver- 
lodge, Edmonton, Lethbridge and Lacombe, Alta., Scott and Melfort, Sssk., Douglas, Ont., 
Normandin and L'Assomption, We., Fredericton, N.B., Nappan, Brule and Boulardarie, N.S., 
Charlottetown, P . E . I . ,  and St. John's West, Nfld. 
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7 B.C. ' Isolates  

Table 2. Distribution by provinces of physiologic races of Puccinia graminis f. 
sp. avenae identified i n  C a n a d a  i n  1964. 

Total Isolates  Race 

1 

2 

4A 

6A 

6F 

6AF 

714 (m) 
8 

8AF 

1OA 

l l A  

U A  

T o t a l  

c1 

c2 

c8 

cg 
c5 

c10 

0 

0 

0 

0 

0 

0 

1 

1 

0 

1 

28 

c6 I o 

0 

0 

0 

0 

14 

I 

c3 

c4 

c7 

c6 

l 2  

0 

1 

1 

0 

0 

0 

0 

19 

6 

0 

3 

0 

0 

1 

0 

7 

36 

- 
- 

Virulence 
Race Formula No. 

)nt. 
0 

0 

2 

37 

9 

10 

( 'L) 

0 

0 

1 

1. 

15 

Prov 
P.E.I. 7 

0 

3 

0 

2 

0 

10 

0 

2 6  

'+ 
lt 

0 

0 

0 0  

3 3  

17 

- 
- 

O I  

1 

1 

2 

57 

57 

64 

36 

3 

1 

2 

1 

22 

.4 

.4 

.% 

23.1 

23.1 

25.9 

3.4.6 

1.2 

.4 

.8 

.4 

8.9 

Table 3. Distribution by provinces of physiologic races of F'uccinia graminis f .  sp. aven8.e 
collected on susceptible var iet ies  of cultivated oats and wild oats i n  Canada i n  1964. 
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The variet ies  that have been used as 
dif-drential hosts are: 

(gene E) and Eagle2 x C . I .  4023 (gene F) . 
Race numbers are assigned according t o  the 
reaction t o  the variet ies  Minrus, Richland 
and Jostrain. 
have differentiated subraces . Cultures at-  
tacking Rodney have been indicated b 

4023 by the l e t t e r  "F". 
Rosen's Mutant and a selection from C . I .  584.4 
(C.I. 5844-1) were added because of t he i r  
resistance t o  race 6m. The last 2 variet ies  
have the same pattern of reaction t o  the 
races identified i n  1964 but Rosen's Mutant 
is more resis tant  (infection type 1) than 
C . I .  5844-1 (infection type 2).  A recent 
study (McKenzie and Green, submitted t o  Can. 
J. Genet. Cytol.) has shown tha t  C . I .  5844-1 
carries a single recessive gene, called "H", 
fo r  resistance t o  race 6m. 
c a r r y  any other indentified gene as it is 
susceptible t o  race 1. 

not indicate the reaction of C . I .  5844-1 or 
Rosen's Mutant t o  the races identified i n  
1964 because it is impractical t o  add a third 
symbol t o  race numbers such as 6AF. 
actions of the standard supplementary 
d i f fe ren t ia l  host variet ies  t o  the various 
groups of cultures identified i n  1963 and 
1964 have been shown i n  virule ce formulae 
(Table 4) as was done i n  19639. To make the 
virulence formulae more usef'ul they have been 
numbered and the numbers appear i n  Tables 2 
and 3. 
"Canadian" and avoid confusion with other 
series of race numbers. Race 8A was found in  
Canada in 1963 but not i n  1964 and the re- 
action of C.I. 5844-1 t o  it is unknown. 

Richland (gene A), 
I Rodney (gene B), Minrus (gene D), Jostrain 

Rodney and Eagle2 x C . I .  4023 

the 
l e t t e r  "A" and those attacking Eagle h x (2.1. 

In  1964 the variet ies  

It does not 

The race numbers i n  Tables 2 and 3 do 

The re- 

A prefix "C" is q e d  t o  indicate 

Table 4. 

Race 

1 

2 

7 4  l.2A 

8 

6F 

lOA-1IA 

8AF 

4A 

6 ~ ~ 1 3 ~  

6AF 

8A 

8AF 

Formula (EfYect ive/ 
Jneff ect  ive Host Genes) 

ABDEF/H 

ABDF/EH 

m/= 

BH/ADEF 
DF/= 

D/- 

EF/ABDR 

F/ABDEH 

H/-= 
DF/m 

DH/AEEF 

ormula 
NO 

cl 

c2 

c3 
c4 

c5 
c6 

c7 

- 

ca 

c9 

c10 

C l l  

CI.2 

IJ Green, G.J. Stem rus t  of oats in Canada 
in  1963. 
178. 1963. 
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