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LEAF RUST OF WHEAT IN CANADA IN 1971" 

D.J. Samborski 

Disease development and crop l o s s e s  i n  Physiologic s p e c i a l i z a t i o n  
Western Canada 

Leaf r u s t  w a s  f i r s t  found i n  Manitoba on 
June 21, which i s  a l i t t l e  later  than usual. 
Inoculum w a s  scarce i n  June and e a r l y  J u l y  
and i n f e c t i o n s  were l i g h t .  I n  e a r l y  August, 
l e a f  r u s t  w a s  widespread and i n f e c t i o n s  on 
'Manitou' and 'Neepawa' ranged 'from 20% to 
70%. F i e l d  observa t ions  ind ica ted  y i e l d  
reduc t ions  of up to 10% i n  i n d i v i d u a l  f i e l d s ,  
b u t  t h e  average loss from r u s t  w a s  probably 
less than  5% of t h e  p o t e n t i a l  y ie ld .  

I n  1971, f i e l d  c o l l e c t i o n s  of l e a f  r u s t  
w e r e  e s t a b l i s h e d  on ' L i t t l e  Club' wheat i n  
t h e  greenhouse and one s ing le- pus tu le  isolate 
w a s  taken from each c o l l e c t i o n .  Most of the 
c o l l e c t i o n s  i n  Manitoba and Saskatchewan w e r e  
obtained from commercial f i e l d s  of 'Manitou' 
o r  'Neepawa'. These varieties do not  possess  
any seed l ing  genes f o r  l e a f  rust res i s tance .  
Col lec t ions  from other a reas  were l a r g e l y  
obtained from s u s c e p t i b l e  v a r i e t i e s  i n  t h e  
uniform r u s t  nurse r ies .  

Leaf r u s t  i n  t h e  r u s t  nurseries I n  1971, as i n  1970, e i g h t  single- gene 
backcross l i n e s  w e r e  used to study 

Ratings of l e a f  r u s t  i n t e n s i t y  on 16 physiologic  s p e c i a l i z a t i o n  i n  l e a f  r u s t .  The 
wheat v a r i e t i e s  grown a t  n u r s e r i e s  ac ross  d i s t r i b u t i o n  of v i ru lence  on the i n d i v i d u a l  
Canada are shown i n  T a b l e  1. Leaf r u s t  w a s  single-gene l i n e s  (Table 2)  is very similar  
widely d i s t r i b u t e d  i n  Canada, b u t  i n f e c t i o n s  to t h e  d i s t r i b u t i o n  i n  1970 except  €or a 
were genera l ly  l i g h t .  decreased number of i s o l a t e s  v i r u l e n t  on 

Table 1. Percentage infect ion by Puccinia recondita on 16 wheat v a r i e t i e s  i n  uniform r u s t  nurseries 
a t  19 locat ions in  Canada i n  1971 

Agassiz, B.C. 0 0 3 5 0  5 5 t r * O  0 0 0  0 0 0 0 0  
Creston, B.C. tr  5 2 5 9 0 t r  O 1 5 t r 1 0  0 0  0 0 0 0 0  
Indian Head, Sask. tr 5 t r 3 0 1 0  5 2 0 1 0  0 0 0  0 0 0 0 0  
Melfort, Sask. 0 O t r 1 5 t r t r t r t r  0 0 0  0 0 0 0 0  
Brandon, Man. 25 25 15 65 40 40 25 25 tr  0 0 tr 0 tr 0 0 
Morden, Man. 5 15 15 50 20 20 20 25 10 0 0 0 0 0 0 0 
Glenlea, Man. 5 2 3 2 0 1 0  5 1 5 t r  0 0  O t r t r O O  
Kapuskasing, Ont. 0 0 5 5 t r t r  0 5 0 0 0  0 0 0 0 0  
Thunder Bay, Ont. 10 tr  5 15 20 20 5 5 tr  tr  0 t r  0 0 0 0 
Guelph, Ont. 10 10 0 40 tr  0 t r  tr  10 0 0 10 0 0 0 0 
Ottawa, Ont. 0 0 O 2 5 t r  O t r t r t r  0 0  0 0 0 0 0  
Appleton, Ont. O t r  O 1 0 t r  0 0 5 0 0 0  0 0 0 0 0  
Apple H i l l ,  Ont. 0 20 tr 30 t r  tr tr 0 t r  0 0 10 0 0 0 0 
Vineland, Ont. t r 1 0  0 5 0  0 O t r  0 0 O O t r  0 0 0 0  
Qubbec, Qub. 0 O t r 2 0  0 0 0 0 0 O O t r  0 0 0 0  
Macdonald College, Qub. 0 0 0 60 0 0 0 0 0 0 0 0 0 0 0 0 
Lennoxville, Qub. 5 1 5 2 5 7 0 2 0 2 0  0 0 1 0  0 0  0 0 0 0 0  
Normandin, Qub . tr O t r  5 0 O t r  O t r  O O t r  0 0 0 0  
Fredericton, N .B. 0 0 0  5 0 0 0 0 0 0 0 0 0 0 0 0  

* 
tr = t race  

LrlO. The replacement of 'Se lk i rk '  by 
'Manitou' as t h e  most widely grown v a r i e t y  i n  

Canada Department of Agr icu l tu re ,  Winnipeg, Manitoba and Saskatchewan has been 
Manitoba R3T 2M9. accompanied by a decreased number of isolates 

v i r u l e n t  on S e l k i r k ,  which possesses gene 

1 Contr ibut ion No. 515, Research S ta t ion ,  

Lr l  0. P l a n t  Pa tho log is t .  - 
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Table 2 .  Virulence of  i s o l a t e s  o f  Puccinia  r econd i t a  on backcross l i n e s  con ta in ing  s i n g l e  
genes f o r  r e s i s t a n c e  t o  l e a f  r u s t  i n  Canada i n  1 9 7 1  

N o .  of i s o l a t e s  from: To ta l  no. 
Resis tance o f  v i r u l e n t  % t o t a l  

genes Maritimes Qu6. 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  

L r  1 2 0 1 2 0 0 1 6 2 .7  

Lr 2A 2 0 1 1 0 0 1 5 2.2 

Lr 2D 8 5 1 4  2 0 7 8 44  19 .5  

L r  3 7 6 20 1 2 8  36 8 7 212 9 4 . 2  

Lr 10 8 3 10 25  5 8 8 67  29.8 

Lr 16 0 0 0 7 2 0 0 9 4 . 0  

Lr 1 7  1 0 0 0 0 7 8 1 6  7 . 1  

Lr 18 6 7 1 5  2 1  3 0 0 52 2 3 . 1  

Table 3 .  Virulence combinations o f  Puccinia  r econd i t a  i s o l a t e s  on backcross l i n e s  containing 
s i n g l e  genes f o r  r e s i s t a n c e  t o  l e a f  r u s t  i n  Canada i n  1 9 7 1  

N o .  of  i s o l a t e s  from: T o t a l  
Avirulence/virulence no. of 

formula Maritimes Qu6. Ont. Man. Sask. A l t a .  B . C .  i s o l a t e s  

1, 2A, 2D, 1 0 ,  1 6 ,  1 7 ,  18/3 1 3 8 84  28 0 0 124 

1, 2A, 3 ,  10 ,  1 6 ,  1 7 ,  18/2D 0 0 1 0 0 0 0 1 

1, 2 A ,  Z D ,  1 6 ,  1 7 ,  18/3, 10 0 0 3 1 0 2 1  

1, 2A, 3 ,  1 0 ,  1 6 ,  17/2D, 18 0 2 4 0 0 0 0 6 

2A, 2D, 1 6 ,  1'7, 18/1, 3, 10 0 0 0 1 0 0 0 1 

1, Z A ,  2D, 1 7 ,  1 8 / 3 ,  10,  1 6  0 0 0 6 2 0 0 8 

1, 2A, Z D ,  1 6 ,  17 /3 ,  10, 18 0 1 1 1 0 0 0 3 

1, 2A, 1 6 ,  1 7 ,  18/2D, 3, 10 0 0 0 1 0 0 0 1 

1, 2A, 10 ,  1 6 ,  17/2D, 3, 18 0 1 1 0 0 0 0 2 

1, 2A, 3 ,  1 6 ,  17/2D, 10, 18 0 2 1 0 0 0 0 3 

1, 2A, 2D, 1 7 / 3 ,  10, 1 6 ,  18 0 0 0 1 0 0 0 1 

3 ,  1 6 ,  1 7 ,  18/1, 2A, 2D, 10  1 0 0 0 0 0 0 1 

1, 2A. 1 6 ,  1 8 / Z D ,  3 ,  10, 1 7  0 0 0 0 0 7 7 1 4  

1, 2A, 1 6 ,  17/2D, 3, 10, 18 6 0 6 0 0 0 0 1 2  

10,  1 6 ,  1 7 / 1 ,  2A, 2D, 3, 18 0 0 1 1 0 0 0 2 

3, 1 6 ,  lB/l, 2A, 2D, 10,  1 7  1 0 0 0 0 0 1 2 

2 15 

1, 2A, 2D, 1 0 ,  1 6 ,  17/3, 18 0 1 1 18 3 0 0 23 

Seventeen v i ru lence  combination were 
obtained i n  1971 (Table 3 ) .  The majori ty  of 
i s o l a t e s  w e r e  v i r u l e n t  only on gene ~ r 3 .  
This  p a t t e r n  of v i r u l e n c e  corresponds t o  x e  
o l d  s tandard  race  15 which has predominated 
i n  Western Canada f o r  many years .  

The prc e n t  wheat v a r i e t i e s  grown i n  
Manitoba a j, Saskatchewan do not  possess  any 
seed l ing  genes f o r  r e s i s t a n c e  t o  l e a f  r u s t .  
'Manitou' and 'Neepawa' have gene Lr13 t h a t  
condit ions r e s i s t a n c e  i n  a d u l t  p l a n t s .  I n  
1971 ,  a d u l t  p l a n t s  of 'Manitou' were 

inoculated i n  t h e  greenhouse with 78 i s o l a t e s  
of l e a f  r u s t  from Manitoba and Saskatchewan. 
'Manitou' w a s  r e s i s t a n t  t o  12  i s o l a t e s ,  
moderately s u s c e p t i b l e  t o  15 i s o l a t e s ,  and 
s u s c e p t i b l e  t o  51 isolates.  I n  t h e  las t  few 
years ,  t h e r e  has been a s t e a d i l y  increas ing  
number of isolates v i r u l e n t  on Lr13, 
p a r a l l e l i n g  t h e  decreasing number of i s o m s  
v i r u l e n t  on w. 

Composite c o l l e c t i o n s  of l e a f  r u s t  were 
used t o  inocula te  the  highly r e s i s t a n t  
v a r i e t i e s  Agatha, Transfer ,  Aniversar io,  
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Wanken, E l  Gaucho, Terenzio, Preska, Timpaw, Literature cited 
Agent, Einkorn, and Tobari. A composite from 
Saskatchewan produced a suscept ible- type 
p u s t u l e  on E l  Gaucho. This proved t o  1. Samborski, D. J. 1971. Leaf r u s t  of 
v i r u l e n t  on E l  Gaucho and a v i r u l e n t  on wheat i n  Canada i n  1970. Can. P l a n t  
Aniversar io,  i n d i c a t i n g  t h a t  r e s i s t a n c e  i n  D i s .  Surv. 51:17-19. 
t h e s e  v a r i e t i e s  is condit ioned by d i f f e r e n t  
genes. I n  1970, s e v e r a l  i s o l a t e s  from Nova 
S c o t i a  were v i r u l e n t  on both E l  Gaucho and 
Aniversar io ( 1 ) . 
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