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S T E M  RUST OF WHEAT,  BARLEY, A N D  RYE IN C A N A D A  IN 1968' 

G. J.  Green2 

P r e v a l e n c e  and impor tance  in Weste rn  Canada 
--I_ --_____--_ 

Stem r u s t  (Pucc in ia  gr_aminis P e r s .  f .  s p .  t k  
t i c i  E r i k s .  and E. Henn.)  w a s  s c a r c e  on wheat a n d  
b a r l e y  in Weste rn  Canada in 1969. It w a s  f i r s t  r e -  
p o r t e d  on July 23, when t r a c e s  could b e  f o u n d o n  
suscept ib le  wheat  v a r i e t i e s  in exp- r imenta l  plots  in 
southern Manitoba.  Its d2velopment f o r  thc r e m a i n-  
d e r  of the gro-wing s e a s o n  was slow, p r e s u m a b l y  
b e c a u s e  of the ~0.31, wet  w e a t h r r  that p r r v a i l e d  until 
l a te  autumn. Prec ip i ta t ion  in Manitoba f r o m  Apr i l  1 
t o  September  9 a v e r a g e d  1 7 . 8 3  inches (45 .29  cm) 
and  the m e a n  t e m p e r a t u r e  was  51. 1 F  (10.6C) with 
n o r m a l s  o f  1 2 . 1 1  i n c h e s  (30 .76  cm) a n d 5 6 . 7 F  
(13. 7C),  respec t ive ly .  S tem r u s t  could not bc  r e a d-  

--- 

i ly found on susceptible wild har ley  (Hordeum juba- 
tum L.) until e a r l y  Octo5er.  .- 

Rye s t e m  r u s t  (E . g ~ ~ ~ j n i ~  P e r s .  f .  sp .  s e c a l i s  
E r i k s .  and E .  Henn.)  was  m o r e  p r e v a l e n t  than 
us,xi l .  'Rosen '  r y e  inoculated in the g r e e n h o  u s e 
with r u s t  col lected on wild and cult ivated bar ley  was  
frequently infected. 

S t e m  r u s t  of  wheat ,  bar ley ,  and r y e  in the r u s t  
n u r s e r i e s  ---- 

S t e m  r u s t inFections in the n u r s e r i e s  in 1968 
w e r e  much l ighter  than usual .  T h e r e  w a s  no r u s t  a t  
17 o f  the 32 n u r s e r y  locat ions and m e r e  t r a c e s  oc-  

- - - - - - - -- -_ __ - - - - 

Table  1 .  P e r c e n t a g e  infect ion of s t e m  r u s t  of whea t  (Pucc in ia  graminis  f .  sp.  t r i t i c i )  o n  
14 wheat  v a r i e t i e s  in uniform r u s t  n u r s e r i e s  a t  15 locat ions"  in  Canada in  1968 

D u r u m w h e a t  Common wheat  __ - 

Indian Head, Sask.  0 0 O t r  O t r  0 0 0 0 0 0  0 0 
Brandon,  Man.  t r  0 0 2 0  0 5 0 O O o O t r  0 0 
Morden,  Man.  0 0 O t r  0 0 0 0 0 0 0 2 5  0 0 
Winnipeg, Man.  10 10 1 50 t r  20 1 1 2 1 2 5 t r  t r  
Glenlea,  Man.  1 t r  t r  50 t r  50 t r  t r  1 1 t r  30 t r  t r  
F o r t  Will iam, Ont. t r  0 0 0 0 0 0 0 0 0 0 0  0 0 
Guelph, Ont. 0 0 O t r  O t r  0 0 0 0 0 0  0 0 
Vineland, Ont. O O O t r O t r O O O t r O 5 0 0  
Appleton, Ont. t r  t r  0 t r  0 t r  0 0 t r  t r  0 15 1 0 
Williamstown, Ont. 0 0 O t r  0 0 0 0 0 0 0 0  0 0 
Alfred,  Ont. 0 0 0 5 0 0 O t r O O O O  0 0 
Morewood, Ont. O t r  O t r  0 0 0 0 0 0 0 0  0 0 
Macdonald College, Que. O O O t r O t r O O O O O O O O  
L' Assomption,  Que. O O O ~ ~ O O O O O O O O O O  
Normandin,  Que. 0 0 0 0 O t r  0 0 0 0 0 0  0 0 

_____________~_____l___l__l___- -- 
"No r u s t  was  observed  in n u r s e r i e s  a t  17 o ther  locat ions:  Agass iz  a n d  Cres ton ,  

B .  C. ; Beaver lodge ,  Lacombe a n d  Lethbridge,  Alta.  ; Scott and Melfort ,  Sask .  ; V e r n e r ,  
Douglas, Kapuskasing a n d  Ottawa, Ont. ;  L a  F'ocati'ere and Lennoxville, Que. : Kentville 
and  T r u r o ,  N.  S. ; Freder ic ton ,  N. B .  ; and Charlot tetown, P. F. I. 

Contribution N o .  3 5 8, R e  s e a r c h Station, c u r r e d  a t  eight  of the locat ions (Table  1 ) .  Infections 
of  m o r e  than 5% o c c u r r e d  only a t  the four Manitoba 
locat ions and  Appleton, Ont. 
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The reac t ions  of whea t  v a  r i e t i e  s in the n u r -  
s e r i e s  w e r e  the s a m e  a s  in e a r l i e r  y e a r s .  The  
heavies t  infect ions were on the susceptible v a r i e t i e s  
'Red  Bobs ' ,  ' M a r q u i s ' ,  and 'Mindurn'. T h e r e  w e r e  
l ight  infect ions o n  the modera te ly  susceptible v a r i -  
e t i e  s ' L e e '  and  ' T h a t c h e r '  a t  Winnip._g. The o ther  
v a r i e t i e s ,  which a r e  r e s i s t a n t ,  w e r e  lightly infected 
a t  a few locations.  

S t e m  r u s t  w a s  observed  on b a r l e y  a t  only f o u r 
locat ions,  bu t  i t  o ,c  c u r r e  d on rye  a t  1 3  lo=ations 
(Table  2) .  Infections o n  r y e  w e r e  general ly m o r e  
s e v e r e  than those on wheat .  

T a b l e  2. P e r c e n t a g e  infection o f  s t e m r u s t  ( p e  
--- c i n i a g r a m i n i g  on t h r e e  v a r i e t i e s  of 
b a r l e  y and  one var ie ty  of ?ye in uniform 
r u s t  n u r s e r i e s  a t  1 3  1 o c a t i o n s ' ; ' i n  Can-  
a d a  in 1968 

B a r l e y  Rye 

Agass iz ,  B. C. 
Cres ton ,  B .  C. 
Glenlea,  Man.  
Will iamstown, Ont. 
Alfred,  Ont. 
Guelph, Ont. 
Ottawa, Ont. 
Apple ton, Ont. 
Morewood,  Ont. 
La P o c a t i k r e ,  Que.  
Macdonald College, 
Lennoxvil le ,  Que. 
Kentville, N. S. 
--____- 

0 
t r  
3 
0 

t r  
0 
0 

20 
0 
0 

Que. 0 
0 
0 

0 
t r  
0 

t r  
15 

0 
0 
5 
0 
0 
0 
0 
0 
-- 

0 
0 
0 

t r  
1 
0 
0 
5 
0 
0 

0 
0 

Q 

5 
1 

10 
25 
25 
20 
15 
70 
25 
20 
15 
10 
t r  
-- 

*No r u s t  w a s  o b s e r v e d  in n u r s e r i e s  a t  18 other  
locat ions:  Beaverlodge,  Lacombe a n d  Lethbridge,  
Alta.  : Indian Head, Scott and Mel for t ,  Sask.  : Morden 
and Winnipeg, Man.  ; Verner ,  Douglas, Kapuskasing, 
F o r t  W i 11 i a m, and  Vineland, Ont. ; L' Assomption 
and Normandin,  Que. ; T r u r 0, N. S .  : F r e d e r i c t o n ,  
N . B .  : and Charlot tetown, P. E .  I. 

Dis t r ibu t ion  of physiologic r a c e s  

In 1968, 232 i so la tes  of wheat  s t e m  r u s t  w e r e  
identified as 10 virulence f o r m u l a s  o r  9 physiologic 
r a c e s  (Table  3). T h e  s c a r c i t y  of wheat  s t e m  r u s t  in 
Canada l imi ted  th: n u m b e r  of i s o l a  t e s identified. 

Many collect ions w e r e  m a d e  i n  Manitoba f r o m  wild 
b a r l e y ,  but  one- th i rd  of them w e  r e  r y e  s t e m  r u s t  
(Table 4 ) .  Most  collect ions w e r e  m a d e  f r o r n  s u s -  
ceptible wheat  v a r i e t i e s  o r  f r o m  wild b a r l e y .  

The  m e t h o d s  used to identify r a c e s  w e r e  the 
s a m e  a s  those used in p r e v i o u s y e a r s  (1). Viru-  
lence f o r m u l a s  ( 1 )  show the v i ru lence  of the i so la tes  
01 identified r e s i s t a n c e  genes.  Physiologic r a c e s 
w e r e  id?ntified on the v a r i e t i e s  ' M a  r q u i s ' ,  'Re l i-  
ance ' ,  'Arnsu tka ' ,  'Mindum',  'F inkorn ' ,  and V e r n a l '  
of the s t a n d a r d  d i f fe ren t ia l  hos t s .  In th i s  r e p o r t  the 
f o r m u l a  n l m b e r  i s  followed by the r a c e  n u m b e r  in 
b r a c k e t s .  

The 1968 r a c e  distr ibution was  s i m i l a r  to t h a t  
of 1967 (Table  3) .  Race C18 (15B-1L C a n . )  contin-  
ued to predomina te  and r a c e  C20 (11) w a s  second in 
o r d e r  of p reva lence .  Race  C18 (15B-1L C a n . )  does  
not t h r e  a t e  n the r e s i s t a n t  v a r i e t i e s  'ManitoJ '  a n 3  
'Selkirk '  that  p redomina te  in the r u s t  a r e a  of W e  s-  
t e r n  Canada.  Race C20 (11) is virulent  o n  seedl ings  
b J t  i s  not a g g r e s s i v e  on a d u l t p l a n t s  of 'Se lk i rk ' .  
R a c e  C17 (56) continued a decline in preva lence  that  
began in 1964 and, i n  1968, w a s  found o n l y  f o u r  
t i m e s .  R a c e  s C22 (32) and C25 (38) w e r e  the only 
o ther  s ignif icant  r a c e s  identified. They  a r e  m o d e r -  
a te ly  virulent  on seedlings of 'Manitou', but  they  a r e  
not a g g r e s s i v e  on adult  plants .  R a c e  C25 (38) w a s  
f i r s t  f o u n d  in E a s t e r n  C a n a d a  in 1964 and r e a p-  
p e a r e d  in s m a l l  amounts  in 1965 and  1966. I t  w a s  
not  found in 1967, and  i ts  r e a p p e a r a n c e  in t r a c e  
amounts  in 1968 was  not anticipated.  T r a c e  amounts  
of r a c e  C22 (32) have been  p r e s e n t  in Canada f o r  the 
l a s t  five y e a r s  a t  l eas t .  

Two new virulence combinations were found. A 
ccllture ohtaincd i n  1967 was  found to be  a new r a c e  
a f t e r  th? 1967 r e s u l t s  had 5 e e n  r e p o r t e d  (1). It i s  a 
s t r a i n  resembl ing  the c u r r e n t l y  preva len t  r a c e  C18 
(15B-1L C a n . )  but  it i s  virulent  on Ma6 - S r 8 .  The  
f o r m u l a  (C33) i s :  6, 9 a , 9 b / l ,  5, 7, 8, 10, I l . y h e  new 
r a c e  C34 (32) w a s  f o u n d  i n  Quebec in 1968.'  T h e  
f o r m u l a  is: 1 ,  6, 7 ,9a ,9b ,  1 1 / 5 ,  8, 10, 13, 14. 

Resis tance  gene s, f i r s t  u s e d in 1967, con- 
tinued to be  a useful  differential .  Genes SrlA, S a ,  
Sr15 and S_r_1~  w e r e  used f o r  the f i r s t  t ime  i n  1963. 
M o r e  da ta  i s  r e q u i r e d  before  t h e  i r usefu lness  can  
be  ful ly evaluated.  S_r_l.. and  Srlp_ appear  p r o m i s i n g .  
gr& m a y  be  useful in Canada, but Sr16 i s  of doubt- 
fu l  value, because  i t  is i n e  f f e c t i v e  aga ins t  m o s t  
r a c e s ,  and  because  i t  confers  a n  indefinite reac t ion .  

Composite  c o 1 l e  c t i o n  s of ured iospores  w e r e  
used to inoculate a g r o u p  of highly r e s i s t a n t  v a r i -  
e t i e s .  No new virulence combinations w e  r e found. 
The  v a r i e t i e s  'Mida-McMurachy-Exchange 11-47-26', 
'Fro3tana-K58-Newthatch 11-50-171, 'Chr i s ' ,  ' P i t i c  
62', 'ND 264', 'Wis.  261'. 'St 4641, and  'C. I. 8155' 
w e r e  r e s i s t a n t  o r  m o d e r a t e l y  r e s i s t a n t  t o  all c o m -  
pos i te  collect ions.  A se lec t ion  f r o m  a c r o s s  Se- 
tween 'Manitou' and a wheat- rye  t rans loca t ion  s tock  
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Table  3. Distr ibution by provinces  of physiologic r a c e s of Pucc in ia  g r a m  i n i  s f .  sp. 
t r i t i c i  col lected on wheat ,  bar ley ,  a n d  g r a s s e s  in 1968 

- - -- - -- - - - 
Virulence Physiologic Number of i so la tes  f r o m :  T o t a l  P e r c e n t  
f o r m u l a  r a c e  number  of of to ta l  
n u m b e r  number  Que.  Ont. Man.  Sask.  B. C.  i so la tes  i so la tes  

c 1  
c 2  
c 4  
C! 7 
C18 
C l 9  
c 2 0  
c 2 2  
C25 
c 34 

~~~ 

17 0 3 0 0  0 
17A 0 2 1 0  0 
23  0 0 0 0  1 
56 0 3 1 0  0 

15B-IL(Can.) 2 9 90 49 0 
10 0 2 0 0  0 
11 0 5 18 11 0 
32 0 0  1 0  0 
38 0 1 2 0  0 

0 32 1 0 0 0  

3 
3 
1 
4 

150 
2 

34 
1 
3 
1 

1 . 5  
1. 5 
0 . 5  
2 .0  

7 4 . 2  
1 . 0  

16 .  8 
0 . 5  
1 . 5  
0 . 5  

3 25 113  60 1 20 2 100 .0  

Tablc  4 .  Number  o f  i so la tes  of Pucc ln ia  graminis  Table 5.  P e r c e n t a g e  of t o t a l  i so la tes  av i ru len t  on 
f .  s p .  s e c a l i s  f r o m  b a r l e y  and wi ldbar ley  single identified r e s i s t a n c e  genes 
in 1968 - - - ~  ____ 

____________ __ 

Location No. 

Ouebec 0 

Ontario 11 

Manitoba 54 

Sa ska tc  hpwan 6 

B r i t i s h  Columbia 0 

T o t a l  71 

-___c 
- 

a n d  a s e l e c t i o n  f rorn 'P .1 .  243065' s h o w e d o u t -  
s tanding r e s i s t a n c e  to the compos i tes .  

Avi rulent  
Res is tance  i so la tes  

genes ( %) 

S r l  

- S r 5  

- 

sr6 
srz 

--- S r 8  

S r 9 a  

Sr9b  

S r  10 

S r l l  

---- 
-- 

- 
-- 

20. 8 

3. 5 

81. 2 

2 0 . 3  

9 3 . 0  

80. 2 

7 9 . 7  

4 . 0  

22. 3 

Res is tance  g e n e S r 8  c o n f e r r e d  r e s i s t a n c e  to 
m o r e  of the 1968 i so la tes  than any o t h e r  gene (93%). 
S_r_6_(81%), S_rP_a_(8O'%), a n d  S1r_':(79%) a l s o  w e r e  
highly effect ive aga ins t  t h e  1963 s t e m  r u s t  popula- 
tion (Table  5) .  Th:se values are v e r y  s i m i l a r  to 
those f o r  1967. 
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