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LEAF RUST OF WHEAT I N  CANADA IN  1969' 

D.J.Samborski  ' 

Disease development and c rop  losses i n  
Western Canada 

Leaf r u s t  was f i r s t  found i n  Manitoba on 
J u l y  9 ,  which i s  about  2 weeks l a t e r  than  
usua l .  The p resence  of  r e s i s t a n t  v a r i e t i e s  
f u r t h e r  de layed  r u s t  development and none of  
t h e  c rop  w a s  damaged i n  wes te rn  Manitoba and 
Saskatchewan. La te  f i e l d s  i n  c e n t r a l  and 
e a s t e r n  Manitoba probably s u f f e r e d  some y i e l d  
l o s s  b u t  t h i s  would n o t  exceed 2 t o  3 
bushe l s /ac re .  

Leaf r u s t  i n  t h e  r u s t  n u r s e r i e s  

Ra t ings  of l e a f  r u s t  i n t e n s i t y  on 15 
wheat v a r i e t i e s  grown a t  n u r s e r i e s  a c r o s s  
Canada are shown i n  Table  1. Leaf r u s t  was 
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  
were severe on ly  i n  Manitoba and a t  a few 
l o c a t i o n s  i n  Onta r io .  A t r a c e  of  l e a f  r u s t  
w a s  recorded on 'F ron tana '  i n  Manitoba b u t  
t h e  i n f e c t i o n s  w e r e  of  a r e s i s t a n t  or 
moderately r e s i s t a n t  type.  

Phys io log ic  s p e c i a l i z a t i o n  

I n  1969, e i g h t  s i n g l e  gene backcross  
l i n e s  w e r e  used t o  s tudy  phys io log ic  
s p e c i a l i z a t i o n  i n  l e a f  r u s t .  These l i n e s  
c o n t a i n  most of t h e  genes p r e s e n t  i n  e a r l i e r  
sets of d i f f e r e n t i a l  v a r i e t i e s .  I n  a d d i t i o n ,  
t h e s e  l i n e s  c o n t a i n  a l l  t h e  impor tan t  genes 
f o r  s e e d l i n g  r e s i s t a n c e  i n  commercial 
v a r i e t i e s  grown i n  t h e  Prair ie  Provinces. 
The d i s t r i b u t i o n  of  v i r u l e n c e  on t h e  
i n d i v i d u a l  s i n g l e  gene l i n e s  i s  shown i n  
Table  2. A m a j o r i t y  of  t h e  i s o l a t e s  w e r e  
v i r u l e n t  on gene Lr3. Compared t o  1968, 
t h e r e  was a mark= drop i n  t h e  number of  
i s o l a t e s  v i r u l e n t  on genes and =. 
~ 

1 C o n t r i b u t i o n  No. 411, Research S t a t i o n ,  
Canada Department of A g r i c u l t u r e ,  Winnipeg, 
Manitoba. 

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

F i f t e e n  v i r u l e n c e  combinations were 
o b t a i n e d  i n  1969 (Table  3 ) .  The m a j o r i t y  o f  
i s o l a t e s  were v i r u l e n t  on only gene Lr3 o r  on 
genes Lr3 and e. 

The commercial v a r i e t y  'Manitou' is  
s u s c e p t i b l e  t o  l e a f  r u s t  i n  t h e  seed ing  s t a g e  
b u t  a d u l t  p l a n t s  a r e  r e s i s t a n t  i n  t h e  f i e l d .  
This  a d u l t  p l a n t  r e s i s t a n c e  is condi t ioned  by 
gene Lr13 which was der ived  from 'Fron tana ' .  
The r e s i s t a n c e  is poorly expressed  i n  t h e  
greenhouse,  and v a r i a b l e  r e s u l t s  are o b t a i n e d  
when tests a r e  c a r r i e d  o u t  a t  d i f f e r e n t  t i m e s  
of  t h e  y e a r ,  Twenty-eight c u l t u r e s  o b t a i n e d  
from Manitoba i n  1968 were t e s t e d  on a d u l t  
p l a n t s  of  'Manitou' dur ing  t h e  w i n t e r  and 
s p r i n g  of  1968-69, and t w o  c u l t u r e s  were 
v i r u l e n t  on a d u l t  p l a n t s  i n  each test .  Th is  
is t h e  f i r s t  i n d i c a t i o n  o f  v i r u l e n c e  i n  t h e  
North American l e a f  r u s t  popula t ion  t o  a d u l t  
p l a n t  r e s i s t a n c e  der ived  from 'Fron tana ' .  
However, t h i s  r e s i s t a n c e  i s  probably s t i l l  
reasonably e f f e c t i v e  under f i e l d  c o n d i t i o n s .  

Composite c o l l e c t i o n s  of  l e a f  r u s t  w e r e  
used t o  i n o c u l a t e  t h e  h i g h l y  r e s i s t a n t  
v a r i e t i e s  'Agatha' ,  ' T r a n s f e r ' ,  'K le in  
Lucero ' ,  ' A n i v e r s a r i o ' ,  'Wanken', 'Maria 
Escobar '  , ' R i o  Negro' ,  ' E l  Gaucho', 
'Terenzio '  ' P r e s k a ' ,  'Timpaw', and 'Norteno 
6 7 ' .  Suscep t ib le- type  p u s t u l e s  were o b t a i n e d  
on 'Maria Escobar ' ,  'Rio Negro' ,  'Terenz io '  
and Norteno 67 ' .  A comparison of  t h e  p a t t e r n  
o f  r u s t  r e a c t i o n s  on 'Norteno 67 '  and t h e  
s ing le- gene  l i n e s  i n d i c a t e d  t h a t  'Norteno 6 7 '  
possesses genes and z. 
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Table  1. P e r c e n t a g e  infection b y P u c c i n i a  recondita on 15 wheat  v a r i e t i e s  in un i form r u s t  
n u r s e r i e s  a t  27 locat ions in Canada in 1969 

Agassiz,  B.  (3. 0 0  
Cres ton ,  B .  (2. 10 20 
Edmonton, Alta. 0 0  
Lacombe,  Alta.  3 0  
Lethbridge,  Alta.  2 t r  
Indian Head, Sask.  t r  t r  

Melfort ,  Sask.  t r  t r  
Brandon,  Man.  60 50 
Morden,  Man.  70 60 
Glenlea, Man.  50 30 
Williams town, Ont. 15 15 
Douglas, Ont. t r  0 
Alfred,  Ont. 10 0 
Kapuskasing 30 15 
F o r t  William, Ont. 2 t r  
Ottawa, Ont. t r  0 
Appleton, Ont. t r  t r  
Morewood, Ont. 10 t r  
Vineland, Ont. 30 20 

Scott, Sask .  0 0  

La Poca t ikre ,  Que. 1 0  
Macdonald College, Que. 0 0  
Lennoxville, Que. 0 0  
L' Assomption,  Que. 0 0  

Kentville, N. S. 0 0  
T r u r o ,  N .S .  0 0  

Normandin,  Que. t r  0 

0 
40 
t r  
3 
0 

t r  
0 

t r  
35 
40 
30 

0 
0 

10 
40 
t r  
0 

t r  
t r  
10 
t r  
t r  
0 
0 
0 
0 
0 

t r "  o o o o o 0 0 0 0 0 0  
90 0 40 10 40 50 1 15 0 0 0 30 
t r  0 0 0 0 0 0 0 0 0 0 0  
10 0 0 3 0 0 0 0 0 0 0 0  

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

90 5 45 60 30 10 0 0 0 0 t r  t r  
100 15 60 60 40 10 0 0 0 0 t r  2 
90 7 10 50 3 1 t r  t r  0 0 0 t r  
50 0 0 20 t r  0 0 0 0 0  O t r  
40 0 0 0 t r  0 0 0 0 0 0 0  
25 t r  10 15 t r  0 0 t r  0 0 0 10 
65 5 t r  35 0 0 0 0 0 0  O t r  
40 0 0 t r  0 2 5  t r O O O  0 0  
10 O t r t r  0 0 0 0 0 0 0 0  
10 t r  t r  t r  t r  tr 0 0 0 0 0 0 
40 t r  t r  10 0 0 0 0 0 0  0 0  
80 10 20 20 5 5 0 0 0 0  0 2 0  
25 O t r  3 0 0 0 0 0 0 0 0  
35 0 t r  t r  0 0 0 0 0 0  O t r  

5 O t r O  0 0 0 0 0 0 0 0  
t r  0 0 o 0 0 0 0 0 0 0 0  
10 0 t r  0 t r  0 0 0 0 0  0 0  
t r  0 0 0 0 0 0 0 0 0 0 0  
20 O O t r  0 0 0 0 0 0 0 0  

'' t r  = t r a c e  

T a b l e  2. Viru lence  of i so la tes  of Puccinia. recondita on b a c k- c r o s s  l ines  containing s i n-  
gle genes f o r  r e s i s t a n c e  to leaf r u s t  in Canada in  1969 

-. 

No. of i so la tes  f rom:  T o t a l  no. 
R e s i s t a n c e  of virulent  70 to ta l  

genes Ont. & Que. Man. Sask .  B.  C. & Alta. i so la tes  i so la tes  

L r l  

L r 2  

L r 2 D  

Lr3 

LrlO 

L r l 6  

L r 1 7  

L r 1 8  

_. 

- 

- 
- 

- 
- 
- 

0 

0 

10 

14 

14 

0 

0 

6 

2 0 

1 0 

3 5 

81 32 

24 20 

3 1 

2 2 

20 3 

2 

1 

26 

133 

66 

4 

6 

29 

1 . 4  

0 . 7  

1 8 . 3  

93.3 

46.4 

2 .8  

4 .2  

20.4 

81 
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Table  3. Virulence combinations of Pucc in ia  recondi ta  i so la tes  on b a c k- c r o s s  l ines  con- 
taining single genes for r e s i s t a n c e  to leaf r u s t  in Canada in 1969 

- 

No. of i so la tes  from: 
Viru lence  f o r m u l a  

(effective/ineff ect ive Que. & Alta. Tota l  no. 
of i so la tes  host  genes)  Ont. Man. Sask.  R. B . C .  

1, 2, 2D, 10, 16, 17, 18/3 

1, 2, 2D, 16, 17, 18/3, 10 

1, 2, ZD, 10, 16, 17/3, 18 

1, 2, 3, 10, 16, 17, 18/2D 

1, 2, 3, 16, 17, 18/2D, 10 

1, 2, 10, 16, 17, 18/2D, 3 

1, 2, 2D, 16, 17/3, 10, 18 

1, 2, 2D, 17, 18/3, 10, 16 

1, 2, 16, 17, 18/2D, 3, 10 

1, 2, 3, 16, 17/2D, 10, 18 

1, 2, 16, 18/2D, 3, 10, 17  

1, 2, 16, 17/2D, 3, 10, 18 

1, 2, 2D, 17/3, 10, 16, 18 

2, 10, 16/1, 2D, 3, 17, 18 

10, 16/1, 2, 2D, 3, 17, 18 

1 

6 

1 

1 

1 

1 

0 

0 

2 

2 

0 

3 

0 

0 

0 

46 

13  

9 

0 

1 

0 

8 

2 

0 

0 

0 

0 

1 

1 

1 

13  

14 

1 

0 

1 

0 

1 

0 

1 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

6 

0 

0 

0 

0 

6 0 

33 

11 

1 

4 

1 

9 

2 

3 

4 

8 

3 

1 

1 

1 




