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S T E M  R U S T  OF WHEAT, RYE A N D  B A R L E Y  I N  C A N A D A  IN 1964 

G. J. G r e e d  

Prevalence and  importance in  
western C a n a d a  

meat stem rust  (Puccinia araminis Pers. 
f. sp. t r i t i c i  Erikss. and Hem.) w a s  an un- 
important factor  i n  wheat production through- 
out western Canada in 1964. In the rust area 
of Manitoba and southeastern Saskatchewan the 
predominant bread wheat varieties,  Selkirk 
and Pembina, were f ree  from infection a t  matu- 
r i t y  and the predominant dunun wheat variety, 
Ramsey, showed only t races of stem rust .  The 
bread wheat variety Lee and certain variet ies  
of durum wheat, which are  susceptible t o  race 
l 5 B  and not widely grown, had moderate infec- 
tions of up t o  50 per cent. 

In  
most years it is first observed i n  Manitoba 
i n  the last two weeks of June but in  1964 it 
was not found u n t i l  July 7. It developed 
rapidly on susceptible var iet ies  i n  experi- 
mental plots  i n  Manitoba and southeastern 
Saskatchewan. Infections were first observed 
on July 24 i n  central Saskatchewan end on 
July 23 i n  southern Alberta. Infections were 
l i gh t  but widely distributed i n  those pro- 
vinces a t  harvest. 

gregate but the  severe infections on sus- 
ceptible var iet ies  i n  experimental plots i n  
the main rust area demonstrated that,  des- 
p i t e  the l a t e  i n i t i a l  appearance of the rust, 
abundant inoculum was carried into the area 
and environmental conditions favored i t s  de- 
velopment. 
var iet ies  again prevented a destructive epi- 
demic. 

Incidence in the rust nurseries 

Stem rust appeared l a t e r  than usual. 

Losses from stem rust were small in ag- 

The resistance of the predominant 

Uniform rust nurseries that  included the  
variet ies  shown i n  Table 1 were grown at 37 
locations across Canada i n  1964. 
se r ies  were cared for by Canada Department of 
Agriculture and University personnel. A 
small sheaf w a s  cut from each row of each 
nursery before the plants matured and sent ?XI 
Winnipeg where disease ratings were made. 

The nur- 

- lJ Plant Pathologist, Canada Department of 
Agriculture Research Station, Winnipeg, 
Manitoba. 
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The susceptible var ie t ies  R e d  Bobs and 
Marquis were most heavily infected i n  rust 
nurseries located i n  eastern Saskatchewan, 
Manitoba, Ontario and western Quebec. The 
severity of the infections indicated tha t  
there was abundant inoculum and favorable 
environmental conditions for rus t  develop- 
ment i n  these areas. In  the pra i r ie  pro- 
vinces there was no rust i n  nurseries located 
west of Melfort, Sask. The l i gh t  infections 
at  Creston, B.C., appear t o  have been in i-  
t ia ted  by inoculum originating i n  Washington 
and Iaaho. 

Infections on the variet ies  Lee and 
Thatcher were the  heaviest recorded i n  the 
rust nurseries since 1955. These variet ies  
are  resis tant  t o  all prevalent races except- 
ing l5B. The moderately severe infections on 
them indicate a general increase i n  the pre- 
valence of a subrace of l5B, presumably 15B-U; 
(Can.). 
resis tant  commercial variety Selkirk at La 
Pocatibre, Que., indicates the presence of a 
race tha t  did not occur elsewhere, or a break- 
down of the resistance of Selkirk caused by 
high temperature. The occasional Nght  infec- 
tions on Kenya Farmer were of the resis tant  
type. This variety has been resis tant  a t  a11 
locations since it wm first grown In the 
nursiries i n  1954. 

The l i gh t  infection on the important 

Stem rust of bar ley  a n d  rye in 
the rust nurseries 

mie barley variety Montcalm is suscep- 
t i b l e  t o  wheat stem rust and was rusted (Table 
2) about the same as susceptible var iet ies  of 
wheat (Table 1). 
raminis Pers. f. sp. secal is  Erikss. and h Table 2) was widely distributed. 

Severe or moderately severe infections oc- 
curred a t  several locations. The barley 
variet ies  Parkland and Vantage a re  res i s tan t  
t o  wheat stem rust but susceptible t o  rye 
stem rust. Most of the rust  on them a t  
Creston, B.C., was, presumably, rye stem rust. 

Stem rust of rye ('Puccinia 

Distribution of physiologic  races 

The prevalence and diversi ty  of races of 
wheat stem rus t  i n  C a n a d a  changed appreciably 
i n  1964. Races 15B-1L (Can.) and $6 occurred 
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Table 1. Per cent infection of stem ryst  of wheat (Puccinia graminis f .  sp. t r i t i c i )  
on 11 wheat var iet ies  i n  2 W  uniform rust nurseries i n  Canada i n  1964. 

~- 

Creston, B.C. 
Melfort, Sask. 
Indian Head, Sask. 
Brandon, M a n .  
The Pas, Man. 
Glenlea, Man. 
Fort W i l l i a m ,  Ont.  
Kapuskasing, Ont. 
S t .  Catharines, Ont. 
Guelph, Ont .  
KemptviUe, O n t .  
Merrickville, Ont. 
Appleton, Ont . 
Williamstown, Ont. 
Alfred, Ont. 
Verner, Ont. 
Douglas, Ont.  
Macdonald College, Que. 
Lennoxville, me. 
La Pocatigre, Que. 
L'Assomption, Que. 
Qu&bec, Que. 
Fredericton, N.B. 
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commonly i n  eastern and western Canada and 
race group 11, 32, 113 was common in eastern 
Canada (Table 3 ) .  Race l5B-U; (Can.) in- 
creased and displaced race 56 as the  most 
prevalent race. Races identified from rust 
collected on susceptible var iet ies  (Table 4) 
confirmed the resul ts  obtained with rus t  
from both res i s tan t  and susceptible var iet ies  
(Table 3 ) .  

The increased prevalence o f  race l 5B- lL  
(Can.) seems t o  have resulted from the  rapid 
increase o f  a comparatively new biotype that;  
appeared i n  1962. The new biotype i s  v im-  
len t  on the  l ines  of Marquis carrying genes 
SfJ and E. 
found i n  1956, is avirulent on these lines. 

The original  biotype, first 

NO new races were found in  the pra i r ie  
provinces but several occurred i n  eastern 
Canada. !"he most interesting new races are  
i n  the race ll, 32, 113 group and race 38. 
Races ll, 32 and 113 were grouped because 
t he i r  differentiation on the standard hosts 
was not always clear. Race 11 produced in- 
fection type 4 on the variet ies  Marquis and 
Mindum, race 32 is l i k e  race 11 except tha t  it 
produces a mesothetic reaction on Mindum, and 
race 113 i s  l i k e  race 11 except t ha t  it pro- 
duces a mesothetic reaction on both Marquis 
and Mindum. The mesothetic reaction of these 
varieties is unstable and varies widely under 
different  environmental conditions. The iso- 
lates i n  t h i s  group differed on other hosts. 

I 
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Barley 
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Table 2. Per cent infection of stem rust 
lmcc in i a  g w  
variet ies  of garley and 1 variety 
of rye i n  209 uniform rust 
nurseries i n  can& in  1907. 

~ ~ B - I J ,  (can.) i n  western Canada resulted i n  
moderately severe attacks on the bread wheat 
variety Lee and susceptible var iet ies  of 
durum wheat, but these variet ies  were grown 
i n  only a few f ie lds  i n  the rust area. The 
biotypes of race 32 that can attack the 
variet ies  Selkirk and Pembina i n  the seedling 
stage did not increase i n  the  rust area of I 

- 
western Canada where these variet ies  pre- 
dominate . 

In  1963, vinilence formulae (effective/ 
ineffective host genes) were used t o  describe 
the virulence of groups of cultures on l ines  
of Marquis wheat carrying identified resis-  
tance genes. 
because the variation encountered could not 
be described with the system of physiologic 
race numbers and subrace designations i n  use. 

me 

- 

The formulae were necessary 
Locality 

Creston, B.C. 
Lethbridge, A l t a .  
Indian Head, Sask. 
Brandon, Man. 
Glenlea, Man. 
The Pas, Man. 
Fort William, Ont. 
Guelph, Ont. 
Kemptville, Ont. 
Merrickville, Ont. 
Appleton, Ont . 
Willimstown, Ont. 
Alfred, Ont. 
Verner, Ont .  
Macdonald Coll., Que. 
Lennoxville, Que. 
La Pocatikre, Que. 
L'Assomption, me. 
Quaec, Que. 
Kentville, N . S .  
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No rust was observed i n  17 other nurseries 
located a t  Saanichton and Agassiz, B.C., 
Beaverlodge, Edmonton and Lacombe, Alta., 
Scott and Melfort, Sask. Kapuskasing, 
St. Catharines and Douglas, Ont., Norman- 
din, Que., Fredericton, N.B., Nappan, 
Brule and Boulardarie, N.S., Charlotte- 
town, P.E.I., St.  John's West, Nfld. 

and 2 of race 1-13 were found (Table 5). A 
race identified as 38 occurred commonly i n  
Ontario. 
cause it produced infection type 3 - instead 
of 4 on the variety Reliance. 
of race 38 were distinguished (Table 5). 
Oeher races t ha t  have not been found in  Can- 
ada i n  recent years are: 10, 14, 23, 39, 48 

Five biotypes of race U, 4 of race 32 

It was not typical  of race 38 be- 

Two biotypes 

and 87. 
The new races and the  changed prevalence 

of the known races had l i t t l e  pract ical  i m-  
portance. The increased prevalence of race 

Similar variation occurred within the physio- 
logic races obtained i n  1964 (Table 5). Some 
of the variants have pract ical  importance be- 
cause they are virulent on a number of vari- 
e t ies  carrying identified host genes that  
have been used at Winnipeg i n  'breedimg resis-  
tan t  var iet ies .  Formulae have again been 
used t o  describe t h i s  variation and t o  make 
the formulae more useful they have been num- 
bered (Tables 5 and 6 ) .  The numbers of the 
formulae appear i n  Tables 3 and 4 that  pres- 
ent the  resul ts  of the physiologic race sur- 
vey. 
cate "Canadian" and avoid confusion with 
race numbers of other systems. 

are  not as complete as the formulae fo r  races 
virulent on tha t  variety. 
carrying the identified resistnnce genes, 
excepting Marquis-Sr7, have the resistance of 
Marquis tha t  is expressed as a type 2 infec- 
tion. Genes Sr8, S e a  and Srgb also condi- 
t ion a type 2 infection and S r l l  a type 1. 
These reactions are o%ten d i f f i cu l t  t o  dis-  
tinguish from the reaction of Marquis. The 
Sr5 .(type 0), Sr6 (fleck) and SrlO (f leck 
and type 1) can usually be distinguished from 
the Marquis resistance because they are epi- 
s t a t i c  t o  it. 

Composite samples of urediospores from 
all 1964 rust collections were used to ino- 
culate the very resistant variet ies  Kenya 
Farmer, Mayo 54, Mida-McMurachy-Exchange II- 
47-26, Frontana-K58-Newthatch II-50-:17, C r i m ,  
Justin, St. 464, C . I .  8155, C.T. 261, C.T. 
263, and D.T. 161. Rare type 3 infections 
were observed on the variet ies  C r i m ,  Mayo 54, 
Justin, St.  464, and C.T. 263. Isolates from 
these infections were identified as common 
races indicating tha t  the  type 3 infections 
developed because of favorable environmental 
conditions and not because of broadened 
pathogenicity in  the rust. 

The prefix "C" has been used t o  indi-  

Formulae for  races avirulent on Marquis 

The Marquis l ines  
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Table 3. Distribution by provinces of physiologic races of Puccinia graminis f. sp. 
t r i t i c i  collected on wheat, barley and grasses In 1964. 

Race 

11, 32, 113 

10 

14 

15B-1 (Can.)g 

15B-lL (can.) 

15B-lL (Can.)g 

15B-4 (Can.) 

17 

17A 

23 

29-1 (can.) 

29-2 (can.) 

29-4 (Can.) 

38 

39 

48A 

48 

56 

a7 
Total 
Isvlates 

V i  rulenc e 
Formula 
Number 

Cl2,C13,C15, Cl7 
c20, c21, c22 

c19 

C14 
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C9 

C 1 8  
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c1 
c2 

c4 

c5 

c6 

c3 
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c7 
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0 
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- 
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10 

0 

1 

0 

4 

5 

1 

0 

0 

0 

1 

0 

0 
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0 

1 

0 
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0 - 
31 
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50 
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1 

I 2  

35 

2 

3 

1 

0 

0 
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1' 

16 
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1 

1 

- 

36 

1 - 
I_ 165 

Marl. 

3 

0 

0 

0 

30 

46 

- 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

32 

1 
I_ 

113 

- 
Saak 

4 

0 

0 

0 

9 

30 

1 

0 

0 

0 

5 

0 

0 

0 

0 

1 

0 

- 

6 

0 - 
- 56 

- 
B.C. - 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 - 
3 - 

Number 
of 

I: solates 

68 

1 

2 

1 

57 

116' 

5 

3 

1 

1 

6 

1 

2 

3 

1 

81 

2 

370 

Per cent of 
Total 

Isolates 

18.3 

0.3 

0.5 

0-3 

15.4 

31.3 

1.4 

0.8 

0.3 

0.3 

1.6 

0.3 

0.3 

4.9 

0.5 

0.8 

0 *3 

21.9 

0.5 

loo .o 

1/ Races 15B-1 (Can.), 15B-lL (Can.) and 15B-4 (Can.) appear t o  be equivalent t o  races 15B-1, 
l5B-2 and 15B-3 respectively, of the Cooperative Rust Laboratory, St. Paul, Minnesota. 

Cultures of race 15B-lL (Can.) virulent on Marquis-SS and Marquis-=. 
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Table 4. Distribution by provinces of physiologic races of Puccinia graminis f .  sp. t r i t i c i  
collected on wild bar ley and susceptible va r ie t i e s  of wheat and bar ley i n  1964. 

cul tures  of race 1sB-lL (C8a-1.) virulent  on Marquis-% and Marquis-SS.  
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!3c 
2 

$2 

Table 5. Infection types produced on wheat varieties and on l ines of Marquis wheat with 
single substituted resistance genes by stem rust races i n  1964, the virulence 
formula for  each group of cultures, and formulae numbers. 

2 2  
23 

3 4  
23c 
2 

4 4  
2 4  
3 3  
2 4  

x 
x x  
4 4  
2 2  
2 2  
4 4  
2 2  
2 2  
2 2  
2 2  
2 4  
1 2  
4 4  

I Variety 

; 
; 4  
2 4  
; 
; 
2 3  
2 4  

Virulence 
Formula 

(Effective/ 
Ineffective 
Host Genes) 

23a 1 2 1 
2 2  2 
2 2  2 

2 3 ~ ~  2 2 2 
2301 1 1 2 

2 2  2 
2 2  2 

'ormula 
umber Race 

Isolates Virulent on Marquis 

4 
3 
4 
3c 
4 
4 
4 
3 
4 
X 
X 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
23 
4 
4 
4 
4 
4 
3 
3 
3 
4 
4 
4 
4 
4 
0 
0 
0 
0 
0 
4 
4 

2 
23 
1 
3c 
;I 
4 
1 
1 
4 

X 
4 
4 
4 
4 
1 
4 
1 
1 
1 
1 
1 

11 
11 
ll 
11 
11 
32 
32 
32 
32 
113 
113 
1 5 ~ 4  
15B-lL 
15B-I.L 
1s-4 
17 
17A 
29-1 
29-2 
29-4 
56 
87 

1 
1 
1 
4 
1 
3 
1 
1 
3 
1 
3 
3 
3 
4 
3 
1 
3 
1 
1 
1 
1 
1 

3 
3 
3 
2 
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2 
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2 
4 
2 
2 
2 
2 
2 
4 
4 
4 
4 
2 
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2 
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2 
!3C 
2 
4 
4 
3 
4 
X 
X 
2 
2 
2 
2 
4 
4 
4 
4 
4 
2 
2 

X= 
;2 
4 
X 
4 
X 
4 

X- 
4 

1 
4 

X- 
4 
4 
;2 
$1 
4 
4 
4 
4 
4 

Isolates Avirulent on Marquis 

10 
14 
23 
38 

3 
2 
0 

3 
3 

3 ;  
2 2  

1 4  i/( 2 3 
3 
3 

38 
39 
48 
48A 

;1 
1 

0 
0 

2 
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Table 6. Virulence f‘omulae and formulae numbers for isolates 
of various races of wheat stem rust obtained in 1964. 

29 

38 
11 
11 
32 
33-3 
39 
11 
56 

15B-11; (Can.) 
10 
u 
87 
32 
32 
38 

C15 

c16 
C17 

C18 
c19 
C20 

c21 
c22 
C23 

r/ GB indicates the reaction of .the variety Golden M l  


