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S T E M  R U S T  OF W H E A T ,  BARLEY,  A N D  RYE IN C A N A D A  IN 1969 

G..J. Green 

P r e v a l e n c e  and impor t ance  i n  Western Canada 

Wheat s t e m  r u s t  ( p u c c i n i a  g ramin i s  P e r s .  
f .  s p .  t r i t i c i  E r i k s .  and E. Henn.) w a s  
scarce i n  Western  Canada i n  1969.  I t  w a s  
f i r s t  o b s e r v e d  i n  p l o t s  of t h e  s u s c e p t i b l e  
v a r i e t y  Red Bobs on J u l y  9 a t  Morden i n  
s o u t h e r n  Manitoba. C o o l  wea the r  d u r i n g  J u l y  
and t h e  r e s i s t a n c e  o f  t h e  wide ly  used  
v a r i e t i e s  d e l a y e d  development.  D e s p i t e  w a r m  
w e a t h e r  i n  August ,  stem r u s t  c o u l d  n o t  b e  
found r e a d i l y  on  s u s c e p t i b l e  w i l d  b a r l e y  
(Hordeum jubatum L . )  i n  much of Manitoba and 
s o u t h- e a s t e r n  Saskatchewan u n t i l  e a r l y  
October .  

I n f e c t i o n s  on  w i l d  b a r l e y  w e r e  h e a v i e s t  
i n  s o u t h- e a s t e r n  Mani toba,  d e c r e a s i n g  t o  t h e  

C o n t r i b u t i o n  N o  4 1 2 ,  Research S t a t i o n ,  
Canada Depar tment  o f  A g r i c u l t u r e ,  Winnipeg, 
Manitoba. 

P l a n t  P a t h o l o g i s t .  

n o r t h  and w e s t .  They were d i f f i c u l t  t o  f i n d  
a t  Yorkton,  Saskatchewan,  i n  Oc tobe r  b u t  were 
e a s i l y  found 100 m i l e s  t o  t h e  s o u t h .  Mere 
traces of stem r u s t  were r e p o r t e d  i n  centra l  
and w e s t e r n  Saskatchewan. Much o f  t h e  r u s t  
on  w i l d  b a r l e y  w a s  r y e  stem r u s t  (p- g r a m i n i s  
f .  s p .  secalis) . 

There  w a s  l i t t l e  o r  no damage t o  most 
commercial wheat  v a r i e t i e s ,  b u t  moderate  
i n f e c t i o n s  of a new race deve loped  l a t e  i n  
t h e  s e a s o n  i n  s m a l l  p l a n t i n g s  o f  t h e  r e c e n t l y  
l i c e n s e d  v a r i e t y  ' P i t i c  6 2 ' .  

Stem r u s t  o f  wheat ,  b a r l e y ,  and r y e  i n  t h e  
r u s t  n u r s e r i e s  

Wheat stem r u s t  w a s  o b s e r v e d  i n  o n l y  13 
of  t h e  35 r u s t  n u r s e r i e s  grown a t  v a r i o u s  
l o c a t i o n s  across Canada. I n f e c t i o n s  of 5 0 %  
or  g r e a t e r  on t h e  v e r y  s u s c e p t i b 1 e . v a r i e t y  
'Red Bobs' o c c u r r e d  a t  o n l y  e i g h t  l o c a t i o n s  
( T a b l e  1 ) .  ' P i t i c  6 2 '  w a s  i n f e c t e d  a t  one 
l o c a t i o n  i n  Manitoba and a t  t w o  l o c a t i o n s  i n  
O n t a r i o .  These i n f e c t i o n s  were caused  by a 

Table 1. Percentage infection of s tem rust  (Puccinia graminis  f .  sp. tr i t ici)  on 15 wheat 
varieties in uniform rus t  nurser ies  at  13 locations* in Canada in 1969 

Common wheat Durum wheat 

LI 

Creston, B. C. 
Brandon, Man. 
Morden, Man. 
Glenlea, Man. 
F o r t  William, Ont. 
Williams town, Ont. 
Douglas, Ont. 
Kapuskas ing, Ont. 
Guelph, Ont. 
Morewood, Ont. 
Normandin, Que. 
La Pocatikre, Que. 
Lennoxville, Que. 

50 
70 
70 
80 

100 
5 

80 
90 

5 
70 
0 

t r  
20 

0 
10 
30 
30 
15 
0 

20 
40 
t r  
0 
0 

t r  
0 

o o o o o ~ t r * * o  o 0 0 0  o 
0 O O t r  0 5 0  0 5 0 4 0 0 0  0 
0 0 0 20 0 5 t r  25 70 30 0 0 5 

t r  0 0 5 5 t r  1 5 60 40 0 t r  10 
0 0 0 5 0  0 t r O  t r 9 0 1 0 O  0 0 
0 0 0 0  0 0 0  0 0 0 0 0  0 

t r  0 5 10 5 5 t r  10 60 40 0 0 0 
0 10 30 5 20 5 t r  10 80 25 0 0 0 
0 0 0 0 t r  O t r  1 2 5  5 0 0  0 
0 0 0 1 0 t r O t r  0 0 0 0  0 
0 0 0 0  0 O O t r l t r O O O  
0 0 0 0 0 0 0  O t r  0 0 0  0 
0 0 0 0  0 0 0  0 0 0 0 0  0 

N o  rus t  was observed in nurser ies  a t  22 locations: Agassiz, B. C. ; Edmonton, 
Beaverlodge, Lacombe, and Lethbridge, Alta. ; Scott, Melfort, and Indian Head, Sask. ; 
The Pas, Man. : Alfred, Kemptville, Ottawa, Appleton, a n d  Vineland, Ont. ; Macdonald 
College, Qugbec, and L'Assomption, Quk. ; Kentville and T r u r 0, N. S. ; Charlottetown, 
P. E. I. ; Doyles and St. John's, Nfld. 

** t r  = t r ace  
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new r a c e  which may a l s o  have caused t h e  10 
p e r c e n t  i n f e c t i o n  on 'Manitou' a t  
Kapuskasing, Onta r io .  'Manitou' was f r e e  
from i n f e c t i o n  a t  a l l  o t h e r  l o c a t i o n s  and 
' S e l k i r k '  had on ly  traces of r u s t  a t  two 
l o c a t i o n s .  'Kenya Farmer' has  been h igh ly  
r e s i s t a n t  i n  t h e  n u r s e r i e s  f o r  many y e a r s  b u t  
it was i n f e c t e d  a t  t h e  two l o c a t i o n s  i n  
O n t a r i o  where ' P i t i c  62' w a s  a t t acked .  'Lee' 
and 'Tha tcher 6  x T r a n s f e r '  a r e  s u s c e p t i b l e  t o  
race C18 (15B-IL), which predominated i n  
1969. They had moderate i n f e c t i o n s  a t  most 
l o c a t i o n s  where 'Red Bobs' w a s  s e v e r e l y  
a t t a c k e d .  'R.L. 5404' apd 'R.L. 5406' a r e  
hexap lo id  d e r i v a t i v e s  of  Tr i t i cum monococcum 
L. w i t h  d i f f e r e n t  degrees  of  r e s i s t a n c e .  The 
durum wheat v a r i e t i e s  'S tewar t  6 3 '  and 
'Hercu les '  w e r e  h igh ly  r e s i s t a n t  a t  a l l  
l o c a t i o n s .  

Stem r u s t  occur red  on b a r l e y  o r  r y e  a t  16 
o f  t h e  35 nurse ry  l o c a t i o n s  (Table  2 ) .  The 
widespread i n f e c t i o n  of  ' P r o l i f i c '  r y e  
demonstrates  t h e  p reva lence  of r y e  s t e m  r u s t  
i n  1969. 

D i s t r i b u t i o n  of p h y s i o l o g i c  r a c e s  

Phys io log ic  races w e r e  i d e n t i f i e d  by t h e  
methods decr ibed  i n  e a r l i e r  r e p o r t s  i n  t h i s  
annual  series. 

I n  1969, 172 i s o l a t e s  of  wheat stem r u s t  
were s e p a r a t e d  i n t o  n i n e  v i r u l e n c e  formulas  
corresponding t o  seven phys io log ic  r a c e s  
(Table  3 ) .  Race C 1 8  (15U-IL) (82% of t h e  
i s o l a t e s )  has  predominated s i n c e  1964 and 
con t inued  t o  predominate i n  1969. The 
i n c l u s i o n  i n  t h e  survey of 62 s i n g l e  p u s t u l e  
i s o l a t e s  from 'Red Bobs' a t  Morden may have 
exaggera ted  i t s  prevalence.  Race C18 does 
n o t  a t t a c k  t h e  r e s i s t a n t  v a r i e t i e s  now grown 
i n  Western Canada. The second r a c e  i n  o r d e r  
of  p reva lence ,  C33 (15B-IL), resembles C18 

T a b l e  2. Percentage  infect ion of s t e m  r u s t  (Pucc in ia  
g r a m i n i s )  on t h r e e  v a r i e t i e s  of b a r l e y  a n d  
one var ie ty  of r y e  in uniform r u s t  n u r s e -  
r i e s  a t  16 locat ions* in Canada in 1969 

RY e B a r l e y  

Location 

Agassiz,  B.  C. 0 0 0 20 

Morden,  Man. 0 0 0 10 

F o r t  William, Ont. t r  0 0  0 

Alfred, Ont. 0 0 0 10 
Kapuskasing, Ont. 5 t r  0 0 

Vineland, Ont. 0 0 0 10 

Macdonald College, Que. 0 0 0 10 

Kentville, N. S. 0 0 0 10 

Creston,  B. C. 5 tr** 0 60 
Brandon,  Man. 20 0 0 30 

Glenlea,  Man. 0 0 0 30 

Williamstown, Ont. 0 0 0 30 
Douglas, Ont. 10 0 0 15 

Guelph, Ont. 0 0 0 t r  

La PocatiBre,  Que. t r  t r  0 40 

Lennoxville, Que. 0 0 0 t r  

* No r u s t  w a s  observed in n u r s e r i e s  at 19loca- 
tions: Edmonton, Beaverlodge,  Lacombe,  and  Leth-  
bridge,  Alta.; Scott, Melfort, and  Indian Head, Sask.; 
T h e  Pas, Man. : Kemptville, Ottawa, Appleton, and  
Morewood, Ont. : Quebec, L'Assomption,  and  Nor-  
mandin, Que. : T r u r o ,  N. S. : Charlottetown, P. E. I. : 
Doyles and St. John' s, Nfld. 

tr = t r a c e  ** 

T a b l e  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. tri- 
t i c i  col lected on wheat, bar ley ,  and  g r a s s e s  in  1969 - 

Viru lence  Physiologic Number  of i so la tes  f r o m  Tota l  P e r c e n t  
f o r m u l a  r a c e  n u m b e r  of of to ta l  
n u m b e r  number  P. E. I. Que. Ont. Man. Sask.  B. C. i so la tes  i so la tes  

c9 
C17 
C18 
c 2 0  
C27 
c 3 3  
c 3 5  
C36 
c 3 7  

15B-1 L(Can.) 

15 B-1 L(Can .) 
56  

11 
59 

15 B-1 L(Can.) 
32-113 

48 
15 

0 0 0  1 0 0 
0 0 0  0 0 1 

0 0 3  2 0 0 
0 0 0  0 0 1 
0 2 7  0 2 0 
0 2 5  2 0 0 
0 0 0  0 0 1 
0 2 0  0 0 0 

2 2 19 107" 11 0 

1 
1 

141 
5 
1 

11 
9 
1 
2 

0 .6  
0 . 6  

82 .0  
2 . 9  
0 . 6  
6 . 4  
5 . 2  
0 . 6  
1.1 

T o t a l  whea t  s t e m  
r u s t  i so la tes  2 8 34 112 1 3  3 172 100 .0  

Rye  s t e m  r u s t  
i so la tes  0 1 2 62 28 1 94 

* Sixty- two i so la tes  of C18 w e r e  f r o m  single pus tu les  collected on the  suscept ib le  
var ie ty  'Red  Bobs' a t  Morden, Man. , on July 24. 

I 
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except  t h a t  i t  is v i r u l e n t  on Marquis-Sr8. A 
s i n g l e  c u l t u r e  w a s  i d e n t i f i e d  la te  i n 1 9 6 7  
b u t  it disappeared i n  1968. Its reappearance 
a t  f i v e  l o c a t i o n s  i n  t h r e e  provinces i n  1969 
(Table 4 )  i n d i c a t e s  it i s  a p o t e n t i a l l y  
impor tan t  race. The t h i r d  r a c e  i n  o r d e r  of 
prevalence i s  a new one, C35 (32-113). 
I n f e c t i o n  types  produced on t h e  'Marquis' 
backcross  l i n e s  were clear (Table 5 )  b u t  t h i s  
race could n o t  always be r e a d i l y  iden t i f i e ld  

Table 4. Number of locations a t  which two poten- 
tial ly important  new r aces  we re  found in 
1969 

Virulence Province  Total  
formula  number of 
number Que. Ont. Man. Sask. locations 

~~ 

c 3 3  1 2  0 2 5 

c 3 5  2 1  2 0  5 

on t h e  "standard"  d i f f e r e n t i a l  hos t s .  I t  w a s  
c l e a r l y  i n  t h e  11-32-113 race group and could 
usua l ly  be s e p a r a t e d  from race  11 by t h e  
mesothet ic  r e a c t i o n  of  'Mindurn' (race 11 is 
type  4 ) .  The i n f e c t i o n  type  produced on 
'Marquis ' w a s  uns tab le  , vary ing  from 
mesothet ic  (race 113) t o  4- (race 32). Race 
C35 was c o l l e c t e d  mainly on t h e  v a r i e t y  
' P i t i c  62' and a t t a c k e d  s e e d l i n g s  of t h i s  
v a r i e t y  i n  t h e  greenhouse. I t  caused an 
i n f e c t i o n  of 60 p e r c e n t  i n  p l o t s  o f  ' P i t i c  
6 2 '  a t  Glenlea,  Manitoba. I t  i s  moderately 
v i r u l e n t  on s e e d l i n g s  of 'Manitou' and 
'Neepawa' b u t  p l o t s  o f  'Neepawa' n e a r  t h e  
r u s t e d  ' P i t i c  62' w e r e  f r e e  from r u s t  and it 
w a s  n o t  found i n  farm f i e l d s  o f  'Manitou',  
t h e  predominant v a r i e t y  i n  t h e  r u s t  area of  
Western Canada. The s e e d l i n g  r e a c t i o n s  of 
' S e l k i r k '  t o  d i f f e r e n t  c u l t u r e s  of race C35 
i n d i c a t e  a t  least  t w o  b io types  t h a t  cannot  be 
separa ted  us ing  t h e  backcross  l i n e s  of 
' Marquis ' c a r r y i n g  i d e n t i f i e d  r e s i s t a n c e  
genes. Race C35 w a s  found a t  f i v e  l o c a t i o n s  
i n  t h r e e  provinces (Table 4 ) .  Race C20 ( l l ) ,  
f o u r t h  i n  o r d e r  of prevalence,  has  been found 
each y e a r  s i n c e  1964 and may have been 
p r e s e n t  before  t h a t  t i m e .  I t  does n o t  
t h r e a t e n  t h e  r e s i s t a n t  v a r i e t i e s  now grown. 
Race C17  (56) has d e c l i n e d  s t e a d i l y  i n  
prevalence s i n c e  1961 when it predominated 

Table  5. Virulence formulas ,  formula  numbers,  a n  d corresponding physiologic r a c e 
numbers  used f r o m  1964 to 1969 

Y e a r  Fo rmula  Virulence formula  
found number (Effective/Ineffective host genes) 

Physiologic 
r ace  

1964 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 
C1'7 
C18 
C19 
c20  
c 2 1  
c 2 2  
c 2 3  

1 ,  5, 6, 7, 9a, 9b, 10, 1 1 ,  13/8, 14, 15, 16 
5, 6, 7,9a,9b, 10, 13/8, 1 1 ,  14, 15, 16 
5, 6, 9a, 11/7, 8, 9b, 10 
5, 6, 11/7, 15, 1 6  
5,9a, 9b, 11/6,7,8,10, GB 
5, 9a, 9b, 11, GB/6, 7.8, 10 
5 ,  11,  GB/6, 7 
5, 11/6, 7, GB 
6, 7, 8, 9a, 9b, 10, 13, 15/1, 5, 11, 14, 16 
6,7,8,GB/1,5,9a,9b,10,11,13,14,15,16 
6, 7, 8/5, 9a, 9b, 10, 11, GB 
6, 7, 9a. 9b, 10, 11/5, 8 
1, 6, 7, 10, 1 1 ,  13/5, 8, 9a, 9b, 14, 15, 16 
6, 7, 10, 11/5 
6.7, 10/5,8,9a, 9b, 1 1  
6, 7, 1 1 / 1 ,  5, 10, 15, 16 
1, 6, 8, 9a, 9b. 11,  13/5, 7, 10, 15, 16 
6, 8, 9a, 9b, 13, 15/18, 5, 7, 1 0 , 1 1 ,  14, 16  
1 ,  6, 10, 11/5, 7, 15, 16 
1, 7, 8, 11/5, 6,9a, 9b, 10, 14, 15, 16 
9a, 11/5, 6, 7, 8, 9b, LO 
1,9a/5, 6, 7,8,  9b, 10, 1 1 ,  14, 15 
/5, 6, 7, 10, 15, 16 

~~ 

17 
17A 

23 
29-4(Can.) 

29 -1 (Can. ) 
29-2(Can.) 

48 
48A 

15 B - 1 L (Can. ) 
15B-l(C=.)  
1 5 B -4( Can. ) 

11 
32,113 
14,38 

11,32,113 
39 

11,56 
15B -1 L( Can. ) 

10, 38 
11,87 

32 
32 
38 
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Year  F o r m u l a  Virulence f o r m u l a  
found number  (Effect ive/Ineffect ive host  genes)  

Physiologic 
r a c e  

1965 C24 5, 7, 9a, 9b, 10/6, 8, 11 17 
C25 /5, 6, 7, 10, 11 38 
C26 

C28 1, 6, 8, 9b, 11/5, 7, 9a, 10 18 ,54  
C29 1, 5, 6, 7, 9a, 10, 11/8, 9b 17 
C30 1, 9a, 9b/5, 6, 7, 8, 10, 11 29 

1966 C31 5, 6, 7,  10, 11/ 27 
1967 C32 1, 9a, 9b, 11/5, 6, 7, 8, 10 32 
1968 c 3 3  6, 9a, 9b/l, 5, 7,8, 10, 11 15B - 1 L( Can. ) 

c 3 4  32 

C36 5, 6, 7, 11/10, 15, 16 48 
c 3 7  15 

6, 7, 8, 9b, 13, 15/1, 5, 9a, 10, 11, 14, 16 1 5 B -4 ( Can. ) 
C27 6, 11/5, 7, 10, 15, 16 33.59 

1, 6, 7, 9a, 9b, 11/5, 8, 10, 13, 14, 15, 16 
1969 c 3 5  1, 10, 11, 13/5, 6, 7 ,8 ,9a ,9b ,  14, 15, 16 32-1 1 3  

6, 8, 9a, 9b, 11, 13/1, 5, 7, 10, 14, 15, 16 

(72.8 p e r c e n t  of  t h e  i s o l a t e s ) .  This  w e l l -  
known race h a s  n e a r l y  d i sappeared  as it d i d  
i n  t h e  e a r l y  1950's  when C10 (15B-1) 
predominated. The remaining races (Table 3 )  
occur red  i n  trace amounts and do n o t  appear  
t o  be  important .  

Rye stem r u s t  occur red  widely i n  1969 
(Table  3 )  as it d i d  i n  1968. The prevalence 
of  r y e  s t e m  r u s t  is probably exaggerated by 
t h e  s c a r c i t y  o f  wheat s t e m  r u s t .  

The race d i s t r i b u t i o n  shown by i s o l a t e s  
from s u s c e p t i b l e ,  non-se lec t ive  v a r i e t i e s  has  
been given i n  earl ier  y e a r s ,  b u t  i n  1969 
n e a r l y  a l l  r u s t  c o l l e c t i o n s  were from 
s u s c e p t i b l e  v a r i e t i e s ,  excep t ing  a few 
c o l l e c t i o n s  o f  race C35 (32-113)'from ' P i t i c  
62 ' .  

Durinq 1969, wheat l i n e s  c a r r y i n q  
r e s i s t a n c e  genes.  =, S r l 3 ,  S r l 4 ,  S r l 5  ,- and 
Sr16 were t e s t e d  t o  m u r r  i d e n t i f i e d  
befbre t h e s e  l i n e s  w e r e  a v a i l a b l e .  The 
v i r u l e n c e  formulas  have been r e v i s e d  t o  
i n c l u d e  t h e  r e s u l t s  of t h e s e  tests. The l i s t  
of  formulas  now i n  use and e q u i v a l e n t  
p h y s i o l o g i c  race numbers appear  i n  Table  5. 

Most of  t h e  r e s i s t a n c e  aenes ( S r l .  Sr5.  
S r 6 ,  S r8 ,  -, Sr9b,  an; w) give clear 
infect= types  w i t h a l l  c u l t u r e s ;  o t h e r s  
(Sr lO,  Sr13,  Sr14)  g i v e  c l e a r  i n f e c t i o n  types  

w i t h  m z  c u l t u r e s ;  and o t h e r s  (g, Sr15,  
and Sr16)  g i v e  v a r i a b l e  i n f e c t i o n  types  that 
a r e  o f t e n  d i f f i c u l t  t o  i n t e r p r e t .  Sr7 i s  
noteworthy because it gave a r e a s o n a b l y c l e a r  
r e s i s t a n t  r e a c t i o n  t o  race C I O ,  t h e  o r i g i n a l  
15B, and t o  s e v e r a l  o t h e r  races such a s  C1 
and C20. The b e s t  i n d i c a t i o n  of i t s  

T a b l e  6. Percent  of to ta l  i so la tes  av i ru len t  on single 
identified r e s i s t a n c e  genes and n u m b e r  of 
av i ru len t  r a c e s  in 1969 

R e s i s t a n c e  Avirulent  i so la tes  Number  of 
gene ( %) avi ru len t  r a c e s  

S r l  

- Sr5  

S r 6  

S r 7  

S r 8  

S r 9 a  

Sr9b  

SrlO 

S r l l  

3 - 1 3  

Sr14 

Sr15 

S r l 6  

_. 

- 

- 

__ 

- 

- 

- 

- 

__ 

__ 

- 

- 

8. 7 

0 . 6  

91 .9  

4 . 1  

87. 2 

90 .7  

90 .7  

5 . 8  

11 .0  

89 .5  

0 

82.0 

0 

3 

1 

7 

3 

5 

5 

5 

2 

6 

5 

0 

2 

0 



87 VOL. 49, N0.3, CAN. PLANT DIS. SURV. SEPT. 1969 

r e s i s t a n t  reaction was d i f f u s e  n e c r o s i s  o f  
t h e  s e e d l i n g  leaves .  This  symptom i s  n o t  
p r e s e n t  w i t h  most of t h e  races encountered i n  
r e c e n t  years .  I n s t e a d ,  v a r i o u s  i n f e c t i o n  
types  and degrees  of c h l o r o s i s  occur. The 
e f f e c t i v e n e s s  of Sr7 appears  t o  have eroded 
i n s t e a d  of be ing  l o m y  t h e  one- step process  
observed w i t h  o t h e r  genes. The v a r i e t y  
'Norka' is used t o  tes t  f o r  t h e  e f f e c t i v e n e s s  
of Sr15. I t  i s  mesothet ic  t o  races  C9 and 
C18 a n d s u s c e p t i b l e  t o  a l l  o t h e r  races .  The 
mesothe t ic  response i s  i n t e r p r e t e d  a s  a 
r e s i s t a n t  r e a c t i o n .  A l i n e  c a r r y i n g  Sr'l6 
d e r i v e d  from 'Thatcher '  was s u c e p t i b l e z  
most c u l t u r e s .  Occasional ly it showed type  3 
i n f e c t i o n s  b u t  f o r  p r a c t i c a l  purposes it w a s  
considered t o  be s u s c e p t i b l e .  The 
i n t e r p r e t a t i o n  of  t h e  r e a c t i o n  of t h i s  l i n e  
may r e q u i r e  r e v i s i o n .  I t  i s  recorded i n  t h e  
formulas only where t h e  i n f e c t i o n s  were 
c l e a r l y  type  4. 

The percentage of i s o l a t e s  a v i r u l e n t  on 
each i d e n t i f i e d  r e s i s t a n c e  aene (Table 6) 
show t h a t  gene Sr6,  E, S&, Sr9b, S r l  3 ,  
and Sr15 c o n f e r r r  r e s i s t a n c e  7 mo!R 
i s o l a K  These aenes confer  r e s i s t a n c e  ,to 
race C1-8; which c o n s t i t u t e d  82 p e r c e n t  of t h e  
r u s t  populat ion.  Sr6 w a s  e f f e c t i v e  a g a i n s t  
more races than  any o t h e r  gene (Table 6 ) .  

Composite c o l l e c t i o n s  of u red iospores  
from a l l  c u l t u r e s  s t u d i e d  i n  t h e  survey w e r e  
used t o  i n o c u l a t e  a group of h igh ly  r e s i s t a n t  
v a r i e t i e s .  Race C35 was i s o l a t e d  from l a r g e  
p u s t u l e s  on t h e  v a r i e t i e s  ' C h r i s ' ,  'Mida- 
McMurachy-Exchange 1 1- 4 7- 2 6 ' ,  'Frontana-K58- 
Newthatch 11-50-17' , 'C.T. 2 9 6 '  (Pembina2 x 
Magnif E n t r e r r i a n o )  'C.T. 2 9 9 '  (Lake x 
S e l k i r k )  and 'Minn.11-58-14'. Race C33 was 
i s o l a t e d  from 'Chr i s '  and r a c e  C 2 0  from 'C.T. 
296'. 'Minn.11-54-30' showed many 
s u s c e p t i b l e  p u s t u l e s  b u t  no i s o l a t i o n s  w e r e  
made. ' W i s .  2 6 1 '  w a s  h igh ly  r e s i s t a n t  t o  
most composites b u t  showed type  2 and 3+ 
i n f e c t i o n s  i n  one test. ' I n i a  66' showed 
type 2 i n f e c t i o n s  i n  a l l  tests. ' N D  2 6 4 '  
' S t  4 6 4 '  , ' C . I .  8155' 'Hercules '  , 'D.T. 316: 
(Lk2 x Pelissier) , 'D.T. 317' (Lk2 x 
Pe l i s s i e r ) ,  and a l i n e  of 'Manitou' with a 
t r a n s l o c a t i o n  from rye  were h igh ly  r e s i s t a n t  
t o  a l l  composites. 
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