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S T E M  RUST OF WHEAT,  BARLEY, A N D  RYE IN CANADA IN 1972' 

G. J. Green 

Prevalence and importance i n  Western Canada 

Stem r u s t  spores  (Puccinia raminis 
Pers.) w e r e  found i n  spore t r a p s  i n  b 
Manitoba and Saskatchewan during May and 
e a r l y  June. Apparently t h e  spores w e r e  
c a r r i e d  i n t o  Western Canada earlier than 
usual  because stem r u s t  w a s  more widespread 
i n  t h e  United S t a t e s  than i n  t h e  preceding 8 
years.  Despite t h e  e a r l y  presence of 
inoculum, stem r u s t  w a s  no t  found i n  Manitoba 
u n t i l  Ju ly  17, about 2 weeks later  than 
usual .  Development was slow, bu t  before t h e  
end of t h e  growing season stem r u s t  (p. 

raminis Pers. f .  sp. t r i t i c i  Eriks.  and E. 
b w a s  p resen t  on suscep t ib l e  wheat 
varieties ( T r i t i c u m  aestivum L.) and w j  Id 
bar ley  (Hordeum j u b a t k i i a c r o s s  Western 
Canada. w e r  it w a s  not  observed on 

r e s i s t a n t  commercial v a r i e t i e s  t h a t  occupy 
most of t h e  wheat acreage i n  t h e  r u s t  area, 
and lo s ses  were i n s i g n i f i c a n t .  

The bread wheat varieties Manitou, 
Neepawa, and Se lk i rk ,  t h e  u t i l i t y  wheat 
v a r i e t y  Glenlea, and t h e  durum wheats (x. 
durum Desf.) Stewart  63, Hercules, and 
Wascana continue t o  show good r e s i s t ance .  
The Mexican v a r i e t y  P i t i c  6 2 ,  which w a s  
severe ly  a t tacked by stem r u s t  i n  1970 and 
1971, w a s  moderately in fec t ed  i n  tes t  p lo t s .  

Stem r u s t  of wheat, bar ley ,  and rye i n  t h e  
r u s t  nu r se r i e s  

Uniform r u s t  nu r se r i e s  were p lanted  by 
cooperators a t  29 loca t ions  across  Canada i n  
1972. The wheat varieties grown included t h e  

Table 1. Percentage in fec t ion  of stem r u s t  (Puccinia  graminis  f .  sp. t r i t ic i )  on 18 wheat v a r i e t i e s  i n  uniform 
r u s t  nurser ies  a t  16 locations* i n  Canada i n  1972 

Common wheat Durum wheat 

Creston, B.C. 
Edmonton, Alta. 
Lacombe, Alta.  
S c o t t ,  Sask. 
Melfort, Sask. 
Indian Head, Sask. 
Brandon, Man. 
Durban, Man. 
Morden, Man. 
Glenlea, Man. 
Thunder Bay, Ont. 
New Liskeard, Ont. 
Guelph, Ont. 
Appleton, Ont. 
Ottawa, Ont .  
Kentvil le ,  N.S. 

t r * *  
1 0  
10 
tr 
1 

30 
50 
40 
40 
20 
50 
50 
30 
20 
70 
20 

0 
t r  
1 
0 

tr 
50 
t r  
10 
5 
5 
1 
0 

t r  
0 
0 
0 

0 0 0 0  0 0 
t r O O O  0 0 

0 0 0 0  0 0 
0 0 0 0  0 0 
0 0 0 0  0 0 
0 0 0 0  0 0 
0 0 0 0  0 0 
5 0 0 0  0 0 
1 0 0 0  0 0 
1 0 tr  t r  t r  t r  
0 0 0 0  0 0 
O O O O t r  0 
5 0 0 0  0 0 
0 0 0 0  0 0 

t r O O O  0 0 
0 0 0 0  0 0 

0 
t r  

0 
0 
0 

t r  
0 
5 

50 
t r  

0 
0 

t r  
0 

tr 
0 

0 0 0 0 0 0 0 0 0  
O t r  1 0 0 0 t r  0 0 
0 0  0 O t r  0 0 0 0 
0 0  0 O t r  0 0 0 0 
0 0 0 0 0 0 0 0 0  
O t r  0 0 tr 0 0 0 0 
0 0  0 O t r  0 0 0 0 
5 t r  10  0 10 tr  0 0 0 
1 t r 4 0  0 2 5  0 0 0 0 

t r  5 t r  t r  5 0 t r  0 0 
3 0 t r  0 0 0 0 0 0 0 
t r 5  0 O t r  0 0 0 0 

O t r  5 0 tr  0 0 0 0 
O t r O O O O O O O  
0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0  

* No r u s t  was observed i n  nurseries a t  1 3  locat ions:  Agassiz, B.C.; Beaverlodge and Lethbridge, Alta.; 
Kemptville and Vineland, Ont.; L a  P o c a t i h e ,  Quebec, Macdonald College and Normandin, Quebec; Truro, N.S.; 
Fredericton,  N.B.; Charlottetown, P.E.I.;and St .  John's W e s t ,  Nfld. 

** 
tr = t r a c e .  

su scep t ib l e  Red Bobs and Mindum; Lee,  which 
'Contribution No. 564, Research S ta t ion ,  is Se lec t ive  f o r  a l l  s t r a i n s  of t h e  

Agr icul ture  Canada, Winnipeg, Manitoba R3T "standard" race 15B (c9, c10, ell, c18, C26, 
2M9. C33, C38, C 4 4 ,  C 4 6 ,  C47, C48, and C50); P i t i c  

6 2 ,  which is selective f o r  c e r t a i n  s t r a i n s  i n  
P l a n t  Pathologis t  t h e  "standard" race group 11-32-113 (C35, 
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C41, C51, and C52); t h e  resis tant  commercial 
v a r i e t i e s  Se lk i rk ,  Manitou, Neepawa, Napayo, 
Glenlea,  Stewart  63, Hercules, and Wascana; 
and t h e  r e s i s t a n t  test  varieties Kenya Farmer 
and D.T. 316. The cooperators harvested t h e  
nu r se r i e s  a t  an appropr ia te  t i m e  and s e n t  t h e  
sheaves to Winnipeg where r u s t  i n fec t ion  w a s  
assessed and c o l l e c t i o n s  were made f o r  race  
i d e n t i f i c a t i o n .  

Wheat stem r u s t  was more widespread and 
in fec t ions  w e r e  more severe than i n  1971. I t  
w a s  found i n  16 nu r se r i e s  i n  1972 (Table 1 )  
and i n  10 i n  1971. Evidently,  severe 
in fec t ions  would have developed i n  Western 
Canada i f  commercial v a r i e t i e s  had been 
suscep t ib l e  to t h e  prevalent  races. 

The nu r se r i e s  a l s o  included t h e  ba r l ey  
(Hordeum vul  are L.) v a r i e t y  Montcalm, which 
i-e+ to wheat stem r u s t  and rye 
stem r u s t  (P. raminis Pers. f .  sp. secalis 
Eriks.  and- E? Henn.); t he  bar ley  variet ies  
Parkland and C.I.10644, and t h e  rye  (Secale 
cereale L.) v a r i e t y  P r o l i f i c ,  whiclTZFZ 
r e s i s t a n t  to  wheat stem r u s t  and suscep t ib l e  
to rye stem r u s t .  These d i f f e rences  i n  
r eac t ion  and t h e  e a r l y  maturi ty of ba r l ey  
compared with rye ,  account f o r  t h e  d i f f e r e n t  
amounts of r u s t  on t h e  bar ley  and rye  i n  t h e  
nu r se r i e s  (Table 2 ) .  

Table 2.  Percentage i n f e c t i o n  of stem r u s t  (Pucc in ia  
graminis) on t h r e e  v a r i e t i e s  of bar ley  and 
one v a r i e t y  of r y e  i n  uniform r u s t  nurseries 
a t  11 loca t ions*  i n  Canada i n  1972 

Barley We 

C . I .  
Location Montcalm Parkland 10644 P r o l i f i c  

Agassiz, B.C. 0 0 0 20 
** 

Creston, B.C. 40 20 tr 80 

Brandon, Man. 1 tr tr 70 

Durban, Man. 0 0 0 20 

Morden, Man. tr t r  tr 60 

Thunder Bay, Ont. 5 0 0 tr 

Kemptville, Ont. 0 0 0 50 

Guelph, Ont. 10 0 0 20 

Appleton, Ont. 5 40 20 70 

O t t a w a ,  Ont. 0 0 0 40 

Kentv i l le ,  N.S. 0 0 0 tr 

No r u s t  was observed i n  nurser ies  a t  18 loca-  
t i o n s :  Edmonton, Beaverlodge, Lacornbe and Lethbridge, 
A l t a . ;  S c o t t ,  Melfort and Indian Head, Sask.; Glenlea, 
Man.; New Liskeard and Vineland, Ont. ;  La Poca t igre ,  
Quebec, Macdonald College and Normandin, Que.; Truro, 
N.S.; Fredericton,  N.B.; Charlottetown, P.E.I.; and 
S t .  John' s West , Nf Id .  

** 
t r  = trace. 

Rye stem r u s t  has become prevalent  i n  
recent  years  bu t  it w a s  less prevalent  i n  
1972 (11 nu r se r i e s )  than i n  1971 (14 
n u r s e r i e s ) .  I t  w a s  present  i n  a l l  Manitoba 
nu r se r i e s  bu t  not  i n  Saskatchewan nurser ies .  
Presumably it was ca r r i ed  i n t o  Manitoba by 
souther ly  winds bu t  developed too slowly to 
i n f e c t  rye i n  Saskatchewan. 

Physiologic races 

Physiologic races  were i d e n t i f i e d  by s i x  
"standard" d i f f e r e n t i a l  hos t s  (T. aestivum 
'Marquis' and 'Reliance' ;  ;. d u r G  'Arnautka' 
and 'Mindum'; T. monococcum L. 'Einkorn', 
and; ;. d i c o c c 6  Schrank 'Vernal ' )  and by t h e  
formula method. The formulas were determined 
using t h e  i d e n t i f i e d  r e s i s t ance  genes Sr5,  
S r 6 ,  Sr7a ,  Sr8, Srga, Sr9b, Sr9d, w, S m ,  
Sr13 ,and t h a t h a d e n b a c k c r o s s e d m o  
lines of Marauis. Marauis i s  known t o  ca r rv  
a t  least t h r e e  r e s i s t a r k e  genes, t h e  main on; 
f o r  Canadian races  being Sr7b. The v a r i e t y  
Norka carries Sr15, b u t t h e r e  w a s  evidence 
f o r  a second g e n z  t h i s  va r i e ty .  A l i n e  of 
Chinese Spring car ry ing Sr16 from Thatcher 
and a se l ec t ion  of Renown carry ing Sr17 w e r e  
a l s o  used. Both l i n e s  are believe- ca r ry  
add i t iona l  r e s i s t ance  genes. The add i t iona l  
genes complicate race  i d e n t i f i c a t i o n  b u t  they 
do no t  appear t o  cause important e r ro r s .  

Several  cu l tu re s  i d e n t i f i e d  i n  earl ier  
years  were r e t e s t e d  and t h e  genes found i n  
recent  years  were placed i n  t h e i r  formulas 
(Table 3 ) .  

Eight  new vi ru lence  combinations ((245 to  
C52) w e r e  described i n  1972 (Table 3 ) .  
Formula C45 i s  f o r  t h e  o ld  race 56A t h a t  
d i f f e r s  from race  C17(56) by being v i r u l e n t  
on Sr6. Formula C50 is f o r  t h e  o ld  race  15B- 
5 (can.) t h a t  i s  v i r u l e n t  on both Sr6  and 
Golden Ball .  Races 56A and 15B-5 have not  
been found i n  t h e  f i e l d  f o r  many years  b u t  
they a r e  used o f t en  i n  experimental work a t  
Winnipeg. Five i n t e r e s t i n g  new races ( C 4 6 ,  
C 4 7 ,  C48, C 4 9 ,  and C51) were discovered i n  
1972. Race C52(32-113) , c a l l e d  C35"S" i n  
1971, i s  l i k e  C35 but i s  v i r u l e n t  on Renown (m) and Selkirk.  

Most of t he  r e s i s t ance  genes used a r e  
good d i f f e r e n t i a l s  bu t  Sr15 and Sr16 have 
se r ious  disadvantages. T t h  a r e  inf luenced 
g rea t ly  by temperature and poss ib ly  by o the r  
environmental f ac to r s .  Their  r e s i s t ance  
breaks down completely a t  times making 
d i f f e r e n t i a t i o n  between c e r t a i n  races 
poss ib le  only when the  environment i s  
favorable. A t  Winnipeg, t h e  d i f f i c u l t i e s  
occur mainly during l a t e  spr ing ,  summer, and 
e a r l y  f a l l  when, desp i t e  evaporative cooling,  
greenhouse temperatures may be high. The 
r e s i s t a n t  r eac t ions  a r e  usual ly  d i s t i n c t  a t  
temperatures about 21 O C  (70 'F) .  

Norka (Sr15) produced in fec t ion  type  2+ 
o r  3- with c a r e s  of race  C14 (38) in s t ead  
of t h e  usual  ; t o  2 o r  X- t h a t  resemble 
t h e  r e s i s t a n t  r eac t ion  described by Watson 
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Table 3. Formula (physiologic race) numbers, virulence formulas, and infection types produced on four wheat 
varieties by stem rust races found in Canada to 1972 

* 
Virulence formula Infection type on 

Formula and 
(race) number Effective genes Ineffective genes Sk Mit Np Ptc62 

Cl(17) 

C2 (17A) 

C3 (29-4) 

C4 (23) 

C5 (29-1) 

C6(29-2) 

c7 (48) 

C8 (48A) 

C9 (15B-1L) 

ClO(15B-1) 

Cll(15B-4) 

c12 (11) 

C13 (32,113) 

C14 (14,38) 

C15(11,32,113) 

C16 (39) 

C17 (11,56) 

C18 (15B-1L) 

c19 (10,381 

C20 (11,87) 

C21(32) 

C22 (32) 

C23 (38) 

C24 (17) 

C25 (38) 

C26 (15B-4) 

C27(33,59) 

C28 (18,541 

C29 (17) 

C30 (29) 

C31(27) 

C32 (32) 

C33 (15B-1L) 

C34 (32) 

C35 (32-113) 

C36 (48) 

C37 (15) 

C38 (15B-lL) 

C39 (32-113) 

C40 (32-113) 

C41(32-113) 

C42 (15) 

0 

5,6,7a,9a,9b,10,13 

5,6,9a, 11 

5,6,11,17 

5,9a,9b,9d,11,16 

5,9a,9b,ll,GB 

5,11, GB 

5,11,16 

6,7a,8,9a,9b,10,13,15 

6,7a, 8 ,  GB 

6,7a,8 

6,7a,9a,9b,10,11 

6,7a,9d,10,11,13 

6,7a,10,11,15,16 

6,7a,10 

6,7a, 11 

6,8,9a,9b,9d,11,13,17 

6,8,9a,9b,13,15,17 

6,9d,10,11 

7a,8,9d,11,13 

9a,ll 

9a, 9d, 13,16 

8,11,14,15,16 

7a,8,9b,10 

7a,15,16 

6,7a,8,10,13,14,15,17,GB 

6,7a,8,10 

6,7a 

6,7a,15,GB 

5,9d,11,14,16 

5,9a,9b,9d,10,11,13,14,15,16,17 

5,9a,9b,9d,10,11,13,14,15,16,17,GB 

* 

5t8 
5,8,9a,9b,14,15,16 

5 

5,8,9a,9b,ll 

5,10,15,16 

5,7a,10,14,15,16 

5,7a,9d,10,11,14,16 

5,7a,15,16 

5,6,9a,9b,10,14,15,16,17 

5,6,7a,8,9b,10 

5,6,7a,8,9b,10,11,14,15,17 

5,6,7a,10,15,16 

6,8,11 

5,6,7a,10,11,15 

5,9a,9d,10,11,14,16 

5,7a,10,15,16 

5,7a,9a,10 

8,9b 

5,6,7a,8,10,11 

i i  

3.t ; 1 

2 

1 

1 2  3+ 2 2 

3+ 23 12 2 

2 3t 3f 2 

6,7a,8,9b,13,15 

6,11,17 

6,8,9b,9dlll 

5,6,7a,9a,9d,10,11 

9a, 9b, 9d 

5,6,7a,10,11 

9a,9b,9d,ll 

6,9a,9b,13,15,17 

6,7a,9a,9b,9d,ll 

9d,10,11,13,17 

5,6,7a,11,16 

6,8,9a,9b,11,13 

6,8,9a,9b,13,17 

6,98,10,13,17 

6,9d,10,13,17 

9d,10,13,37 

6,8,9a,9b,11,13,15,17 

1 1 

i i i2 

; 3i 3f 3+ 

i i  

i i  1 
i i  1 

i i  

i i 2 2,; 

i 3f 23 3+ 

i i  
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Table 3 (c td . )  

* 
Virulence formula Infec t ion  type on 

Formula and 
(race) number Ef fec t ive  genes Inef fec t ive  genes Sk M i t  Np Ptc62 

C43 (32) 6,7a,8,9d,11,16 

C44 (15B-lL) 6,9a,9b,13,17 

5,9aI9b,10,13,14,15 

5,7a,8,9d,10,11,14,15,16 

i ;  

; i  2 

C45 (56A) 8,9a,9b,9d,1lI13,17 5,6,7a,10,14,15,16 ; ;  

6,8,9a,9b,13,15 5,7a,9d,10,11,14,16,17 C46 (15B-1L) 

C47 (15B-lL) 6,9a,9b,10,13,17 5,7a,8,9d,11,14,15,16 

i i ; 2  

i ; 

C48 (15B-lL) 6,8,9a,9b,17 5,7a,9d,10,11,13,14,15,16 ; ; 1 2  

C49 (15) 6,9a,9b,11,13,15,17 5,7a,8,9d,10,14,16 ; ; 

C50 (15B-5) 7a.8 5,6,9a,9b,9d,10,11,13,14,15,16,17 4 ;1 x- 1+ 

C52(32-113) 9d,10,11,13 5,6,7a,8,9a,9b,14,15,16,17 3+ 3f 3f 3+ 

C51(32-113) 9d, 10,13 5,6,7a,8,9a,9b,11,14,15,16,17 3+ 23 23 3+ 

* 
Sk = Selk i rk ,  M i t  = Manitou, Np = Neepawa, Ptc62 = P i t i c  62, GB = Golden B a l l .  

and Luig ( 1 ) .  Norka seems t o  ca r ry  a of race  15B-IL than t o  e a r l i e r  cu l tu re s .  
r e s i s t a n c e  gene i n  addi t ion  t o  Sr15 t h a t  
confers  moderate resistance. When z c t i v e ,  The onlv races v i r u l e n t  on t h e  important  - Sr16 produces a 3- i n fec t ion  type. Thatcher de;ivatives Manitou and Neepawa 

(Table 3) are t h e  rare race  C25(38) and 
The v a r i e t i e s  Se lk i rk ,  Planitou, Neepawa, c e r t a i n  members of the “standard” race  11-32- 

and P i t i c  62  a r e  important commercial 113 complex (c20, c22, c35 , c41, c51). They 
v a r i e t i e s  i n  Western Canada and t h e i r  have not  a t tacked these  v a r i e t i e s  i n  t h e  
i n f e c t i o n  types  wi th  most races are recorded 

L 4.- *u, 
i n  Table 3. The v a r i e t y  Y u m a  i s  not  shown 
although it has been a he lp fu l  d i f f e r e n t i a l .  
S t  i s  r e s i s t a n t  t o  a l l  races  excepting Seventeen races were i d e n t i f i e d  i n  1972, 
c u l t u r e s  of race 15B designated 15B-IL. I n  when r u s t  was r e l a t i v e l y  prevalent ,  compared 
recent  years ,  i t s  r eac t ion  t o  c e r t a i n  races  with 12 i n  1971, when r u s t  w a s  no t  prevalent .  
has been obscure and var iable .  I t  i s  more There were no important changes i n  race  
r e s i s t a n t  t o  t h e  r ecen t ly  occurring s t r a i n s  d i s t r i b u t i o n  i n  1972 (Table 4). Race C33 

Table 4.  D i s t r i b u t i o n  by provinces  of physro logic  races of Puccinia graminis f .  sp. tritici c o l l e c t e d  on  wheat,  b a r l e y ,  and grasses i n  1972, and 
frequency of i s o l a t i o n  o f  P .  graminis  f .  sp. s e c a l i s  from b a r l e y  and wild g r a s s e s  

Virulence Vi ru lence  formula T o t a l  Percent  
formula ( e f f e c t i v e / i n e f f e c t i v e  number o f  of t o t a l  

Number of i s o l a t e s  from: 

(race) number h o s t  genes) P.E.I. N.S. Oue. Ont. Man. sask. A l t a .  B.C. i s o l a t e s  i s o l a t e s  

C14 (38) 

C17 (56) 

C18 (1%-1LX) 

C22 (32) 

CZ5 (38) 

C33(15B-lL) 

C35(32-113) 

C36(48) 

C41(32-113) 

C42 (15) 

C44 (1%-1L) 

C46(15B-lL) 

C47 (15B-lL) 

C48 (15B-lL) 

6,7 , l O , l l ,  15.16/5 

6,8,%,9b,9d,11,13,17/5,7a,10,14,15,16 

6,8,Ya,9b,13,15,17/5,7a,9d,10,11,14,16 

9a,9d,13,16/5,6,7a,8,9b,10,11,14,15,17 

15/5 ,6 ,7a , l0 ,11  

6,9a,9b,13,15,17/5,7a,8,9d,l0,11,14,16 

9d,10,11,13,17/5,6,7a,8,9a,9b,14,15,16 

5,6,7a,11,16/10,15 

9d,10,13,17/5,6,7a,8,9a,9b,l1,14,15,16 

6,8,Ya,9b,11,13,15,17/5,7a,9d,10,14,16 

6,9a,9b,13,17/5,7a,8,9d,10,11,14,15,16 

6,8,9a,9b,13,15/5,7a,9d,10,11,14,16,17 

6,9a,9b,10,13,17/5,7a,8,9d,11,14,15,16 

6,8,9a,9b,17/5,7a,9d,10,11,13,14,15,16 

1 2 9 3 9  1 

3 

1 9 17 

1 

1 1 

4 

19 45 81  16  

1 5 5 21 3 

1 

2 1  

1 

3 2  

5 

1 

1 

1 

1 

25 

3 

31 

1 

Z 

161 

35 

1 

3 

1 

5 

5 

1 

1 

8.9 

1 .2  

11.0 

0.3 

0.7 

57.1 

12.4 

0.3 

1.2 

0.3 

1.8 

1.8 

0.3 

0.3 

1 0 . 3  

1 0.3 

C52 (32-113) 9d,10,11,13/5,6,7a,8,9a,9b,14,15,16,17 2 1 2  5 1.8 

T o t a l  wheat stem r u s t  isolates 1 5 1 38 69 143 23 2 282 100.0 

Rye 5tem r u s t  i s o l a t e s  3 60 37 2 102 
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Table 5. Distribution by provinces of physiologic races of Puccinia graminis f. sp. tritici collected on susceptible varieties of 
wheat and susceptible wild grasses in 1972 

Virulence 
formula 

Total Percent 
(effective/ineffective number of of total 

Number of isolates from Virulence formula 

(race) number host genes) N.S. Ont. Man. Sask. Alta. B.C. isolates isolates 

C14(38) 6,7a,10,11,15,16/5 1 3  2 7  14 7.7 
C17 (56) 6,8,9a,9b,9d,11,13,17/5,7a,10,14,15,16 3 3 1.6 

ClE(15B-lLX) 6,8,9a,9b,13,15,17/5,7a,9d,10,11,14,16 1 4 14 1 20 11.1 

C33 (15B-1L) 6,9a,9b,13,15,17/5,7a,8,9d,lO,ll,l4,16 

C35 (32-113) 9d,10,11,13,17/5,6,7a,8,9a,9b,14,15,16 

C36 (48) 5,6,7a,11,16/10,15 

C41(32-113) 9d,10,13,17/5,6,7a,8,9a,9b,11,14,15,16 

8 34 66 3 

1 13 

1 1  

1 

111 61.7 

14 7.8 

1 0.6 

2 1.1 

C42 (15) 6,8,9a,9b,11,13,15,17/5,7a,9d,10,14,16 1 1 0.6 

C44 (15B-lL) 6,9a,9b,13,17/5,7a,8,9d,10,11,14,15,16 

C46 (15B-lL) 6,8,9a,9b,13,15/5,7a,9d,10,11,14,16,17 

C48 (15B-1L) 6,8,9a,9b,17/5,7a,9d,10,11,13,14,15,16 

CSl(32-113) 9d,10,13/5,6,7a,8,9a,9b,11,14,15,16,17 

2 1  

5 

1 

1 

3 1.6 

5 2.8 

1 0.6 

1 0.6 

C52 (32-113) 9d,10,11,13/5,6,7a,8,9a,9b,14,15,16,17 4 2.2 

Total isolates 4 13 46 111 4 2  180 100.0 

2 2  

(1 5B-IL) continued t o  predominate a t  about 
t h e  same level a s  i n  1971. I t  does not  
t h rea t en  t h e  r e s i s t a n t  variet ies  grown i n  
Western Canada. Three races  C14 (38) , 
C18 (115B-ILX) and C35 (32-1 13) were moderately 
prevalent .  Race C14 more than doubled i t s  
prevalence i n  1971; race C18 recovered from 
near ex t inc t ion  i n  1971; and race C35 w a s  
i d e n t i f i e d  about ha l f  as many times as i n  
1971. Race C35 is v i r u l e n t  on P i t i c  62  and 
moderately v i r u l e n t  on seedl ings  of Manitou 
and Neepawa. Reduced p l an t ing  of P i t i c  62  
probably accounts f o r  i t s  reduced prevalence. 

Fourteen o t h e r  races  occurred i n  t r a c e  
amounts and some a r e  worthy of note. The o ld  
and well-known race  C17 (56) w a s  found th ree  
times i n  Nova Scotia.  I t  had not  been 
i d e n t i f i e d  i n  1971, f o r  t he  f i r s t  t i m e  s ince  
1931, but  apparently it has p e r s i s t e d  i n  t h e  
e a s t  although no t  i n  Western Canada. The new 
races (C46 ,  C47 ,  C48, C49 ,  C:l, and C52) are 
v a r i a n t s  i n  t h e  "standard race complexes 
I5B-IL and 11-32-113. 

The d i s t r i b u t i o n s  of  races  i s o l a t e d  from 
a l l  sources (Table 4 )  and from suscep t ib l e ,  
non- selective,  hos t s  (Table 5) are s imi l a r .  
A few rare races (C22 ,  C25, C47,and C49)  were 
obtained only from selective hosts .  

Changes i n  t h e  percentage of i s o l a t e s  
av i ru l en t  on t h e  i d e n t i f i e d  r e s i s t ance  genes 
w e r e  small  (Table 6 ) .  The avi ru lence  of t h e  
r u s t  DoDulation on Sr8 had decreased SharDlv 
i n  1577, b u t  g e n e s  S&, Sr9a, Sr9b, Srj3* 
Sr15, and Sr17 continue t o  provide resistance 
t o o s t  isolates. 

A l l  cu l tu re s  were bulked t o  make 10 
composite c o l l e c t i o n s  which w e r e  used to  
inocu la t e  26 h ighly  resistant  varieties. 
Varieties resistant  t o  a l l  composite 
c o l l e c t i o n s  were: C . I .  8155, St464, WRT 240 
(Manitou with rye t r ans loca t ion )  , Agent, 

Tama, Esp. 518/9, I n i a  66, S a r i c  Z O ,  Era, 
D.T. 332, D.T. 358, D.T. 317, ftewart x R.L. 
5244, and Marquis x (Stewart x R.L. 5244). 
The last  t w o  have r e s i s t a n c e  from T. 
monococcum a t  t h e  t e t r a p l o i d  and hexaplord 
levels, respect ive ly .  Important varieties 
showing suscep t ib l e  o r  moderately suscep t ib l e  
type  pus tu les  were: Mida-McMurachy-Exchange 
11-47-26, Frontana-K58-Newthatch 11-50-17, 
Chr is ,  Glenlea,  Kenya Farmer, C.T. 615, and 
Timgalen. C.T. i nd ica t e s  a v a r i e t y  from t h e  
Western Canadian Cooperative T e s t ;  D.T. 

Table 6. Percent of total isolates avirulent on 
single identified resistance genes and 
number of avirulent races in 1971 and 1972 

Number of 
Resistance Avirulent isolates (%)  avirulent races 

1972 (1971) 1972 (1971) gene 

Sr 5 0.3 ( 1.6) 1 (2) 

Sr 6 83.2 (68.8) 11 (7) 

Sr 7a 9.2 ( 0.8) 2 (1) 

Sr 7b 9.2 2 

Sr 8 14.5 ( 3.2) 5 (2) 

Sr 9a 74.3 (65.6) 10 (4) 

sr 9b 74.0 (65.6) 

Sr 9d 17.2 (31.2) 

Sr 10 25.0 (32.0) 

sr 11 25.2 (30.4) 7 (5) 

Sr 13 89.8 (96.8) 13 (7) 

sr 1 4  0.0 ( 0.0) 0 ( 0 )  

sr 15 79.4 (59.2) 6 (2) 

Sr 16 9.5 ( 0.0) 3 ( 0 )  

Sr 17 87.7 11 
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