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LEAF RUST OF WHEAT IN CANADA IN 1970' 

D. J. Samborski 

Disease development and c rop  losses i n  
Western Canada 

Leaf r u s t  w a s  f i r s t  found i n  Manitoba on 
June 22,  which is a l i t t l e  later  than  usual .  
However, t h e  i n i t i a l  i n f e c t i o n  w a s  much 
h e a v i e r  than  usual .  By t h e  end of  J u l y ,  l e a f  
r u s t  w a s  p r e v a l e n t  i n  most of  Western Canada, 
wi th  moderately severe  i n f e c t i o n s  on common 
wheat ( T r i t i c u i  aest ivum L.) v a r i e t i e s ,  
inc lud ing  'Manitou' and ' Neepawa' . 
I n f e c t i o n s  o f  6 0 %  or  more were common i n  
f i e l d s  i n  t h e  dough s tage .  

Rust losses were d i f f i c u l t  t o  estimate i n  
1970. Crops i n  much of Manitoba and e a s t e r n  
Saskatchewan w e r e  l a te ,  and matur i ty  v a r i e d  
widely from f i e l d  ' to  f i e l d .  Prel iminary 
estimates based on f i e l d  observa t ions  
i n d i c a t e  t h e  average loss from wheat l e a f  
r u s t  w a s  about  5 %  o f  t h e  p o t e n t i a l  y i e l d .  

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

Rat ings of l e a f  r u s t  i n t e n s i t y  on 16 
wheat v a r i e t i e s  grown a t  n u r s e r i e s  across 
Canada are shown i n  Table 1. Leaf r u s t  w a s  
widely d i s t r i b u t e d  i n  Canada . and severe  
i n f e c t i o n s  occurred on t h e  s u s c e p t i b l e  
v a r i e t y  ' R e d  Bobs' a t  a number of l o c a t i o n s .  
In  Manitoba and Saskatchewan, l e a f  r u s t  w a s  
more severe  on 'Manitou' than  i n  p rev ious  
years .  

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

I n  1970 ,  f i e l d  c o l l e c t i o n s  o f  l e a f  r u s t  
were 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  
was taken from each c o l l e c t i o n .  Extensive 
surveys i n  Manitoba and Saskatchewan r e s u l t e d  
i n  c o l l e c t i o n s  of l e a f  r u s t  from most areas 

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  nurser ies  
a t  23 locat ions i n  Canada i n  1970 

Location 

17 

Agassiz, B.C. 
Creston, B.C. 
Edmonton, A l t a .  
Lacombe, Alta. 
Indian Head, Sask. 
S c o t t ,  Sask. 
Melfort, Sask. 
Brandon, Man. 
The Pas, Man. 
Morden, Man. 
Williamstown, Ont. 
Kemptville, Ont. 
F o r t  W i l l i a m ,  Ont. 
Apple H i l l ,  Ont. 
Ottawa, Ont. 
Appleton, Ont. 
Vineland, Ont. 
La  Poca t i s re ,  Q U ~ .  
Quebec, Qu6. 
Macdonald College, pus 
Lennoxville , Q U ~ .  

Normandin, Qu6. 
Kentvil le  , N .s. 
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tr  = t race  
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Tab le  2 .  Virulence o f  isolates o f  P u c c i n i a  r e c o n d i t a  on backc ros s  l i n e s  c o n t a i n i n g  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  1970 

T o t a l  no. N o .  o f  isolates from: 
R e s i s t a n c e  o f  v i r u l e n t  % t o t a l  

genes  Maritimes Qu6. Ont.  M a n .  Sask. A l t a .  B.C. i s o l a t e s  isolates 

- L r  1 0 0 5 1 1  0 0  7 3.4 

0 0 4 1 0  0 0  5 2 .4  

3 7  38 18.2 Lr  2D 5 7 1 4 2 0  

- L r  3 6 6 19 80 78 6 7  202 97.1 

Lr  10 5 7 14 35 37 6 7  111 53.4 

Lr 16 0 0 0 7 4  2 0  1 3  6 .3  

Lr  17 0 0 0 4 1  3 5  1 3  6 .3  

0 0  48 23.1 L r  18 5 7 1 4  16 6 

T a b l e  3.  V i ru l ence  combinat ions  o f  P u c c i n i a  r e c o n d i t a  isolates on backcross  l i n e s  c o n t a i n i n g  
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  1970 

Vi ru l ence  formula  
( e f f e c t i v e / i n e f f e c t i v e  

h o s t  genes)  

1, ZA, 2D, 10 ,  1 6 ,  17 ,  18, /3 

1, ZA, 2D, 1 6 ,  1 7 ,  18/3, 10 

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

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

1, ZA, 3 ,  1 6 ,  1 7 ,  18/2D, 10 

N o .  o f  isolates from: T o t a l  
no. of  

Maritimes Qu6. Ont. Man. Sask. A l t a .  B.C. isolates 

79 1 1 3 34 40 

52 0 1 2 20  27 

0 0 1  9 2  0 0  12 

2 1 1  0 0 0  

0 0  0 0  1 0 0 1  

0 0  

2 0  

0 0  

1, ZA, 3 ,  1 0 ,  1 6 ,  17/2D, 18 0 1 0  0 0  0 0  1 

2A, 2D, 16 ,  1 7 ,  181'1, 3 ,  1 0  0 

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

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

5 3  0 0  9 1, Z A ,  2D, 1 6 ,  17/3, 1 0 ,  18 0 0 1  

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

1, ZA, 3 ,  1 6 ,  17(2D, 10,  18 0 2 2  0 0  0 0  4 

1, ZA, ZD,  17/3, 1 0 ,  1 6 ,  18 0 0 0  1 1  0 0  2 

1 1, ZA,  ZD,  16/3 ,  1 0 ,  1 7 ,  18 0 0 0  1 0  

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

1, 16, 1 7 ,  18/2, ZD,  3 ,  10 0 1 0  0 0  1 

1, 2A, 16 ,  18/2D, 3 ,  10,  17 0 0 0  2 5  7 

10.  1 6 ,  17/1, ZA, 2D, 3 ,  18 0 0 4  0 0  0 0  4 

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

0 0  2 0 1  0 1  

0 0  

0 0  

0 0  

0 0  

1, 2A, 1 6 ,  17/2D, 3 ,  10,  18 5 4 7  0 0  16 0 0  

1 0  1 0 0  

of t h e s e  provinces.  Most of t h e  c o l l e c t i o n s  
i n  Manitoba and Saskatchewan were ob ta ined  
f r o m  'Manitou',  which does n o t  possess  any of 
t h e  s e e d l i n g  genes f o r  l e a f  r u s t  r e s i s t a n c e  
t h a t  are p r e s e n t  i n  t h e  s ingle- gene l i n e s  
c u r r e n t l y  be ing  used as d i f f e r e n t i a l  h o s t s .  
This  removes any i n f l u e n c e  of h o s t  s e l e c t i o n  
on t h e  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 s e  
s ingle- gene l i n e s .  I t  does in t roduce  a 
s e r i o u s  b i a s  i n  s t u d i e s  on t h e  prevalence of  
v i r u l e n c e  on ' PJanitou'. 

I n  1970, e i g h t  s ingle- gene backcross  
l i n e s  were 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 .  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 ingle- gene l i n e s  is shown i n  Table 2. These 
r e s u l t s  are very similar t o  those  ob ta ined  i n  
1969 ( 1 ) .  The l e a f  rust:  popula t ions  i n  
e a s t e r n  Canada, Alber ta ,  and B r i t i s h  Columbia 
are c h a r a c t e r i z e d  by v i r u l e n c e  on gene Lr2D.  
However, isolates from e a s t e r n  Canadawere 
a v i r u l e n t  on gene and v i r u l e n t  on gene 

I -- 

' I:-- 



19 VOL. 51, NO. I ,  CAN. PLANT D1S. SURV. MARCH, 1971 

Lr18, whi le  t h o s e  from Alber ta  and B r i t i s h  
EZihbia were v i r u l e n t  on gene and 
a v i r u l e n t  on gene w. 

Twenty v i r u l e n c e  combinations were 
ob ta ined  i n  1970 (Table 3 ) .  The major i ty  o f  
isolates from Manitoba and Saskatchewan were 
v i r u l e n t  on o n l y  gene Lr3 or  on genes Lr3 and 

The commercial v a r i e t y  'Manitou' 
possesses  gene Lr13 t h a t  condi t ions  an a d u l t  
p l a n t  type  o f  r a t a n c e  wi th  c o n s i d e r a b l e  
n e c r o s i s  and smal l ,  s p o r u l a t i n g  p u s t u l e s .  
'Manitou' was r e s i s t a n t  t o  l e a f  r u s t  i n  t h e  
f i e l d  when f i r s t  r e l e a s e d  b u t  cons iderab le  
levels o f  i n f e c t i o n  have developed on 
'Manitou' i n  t h e  l a s t  2 years .  I n  1970, 
a d u l t  p l a n t s  of  'Manitou' w e r e  i n o c u l a t e d  i n  
t h e  greenhouse w i t h  85 isolates 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  26  isolates, moderately 
s u s c e p t i b l e  t o  21 isolates, and s u s c e p t i b l e  
t o  38 isolates. These isolates w e r e  l a r g e l y  
ob ta ined  from c o l l e c t i o n s  made on 'Manitou' ,  
and v i r u l e n t  s t r a i n s  of l e a f  r u s t  would be 
expected t o  predominate. However, s i m i l a r  
c o l l e c t i o n s  made i n  1968 y i e l d e d  a much lower 
percen tage  o f  v i r u l e n t  c u l t u r e s  ( I ) .  

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  i n o c u l a t e  t h e  v a r i e t i e s  'Agatha ' ,  
' T r a n s f e r ' ,  ' K l e i n  Lucero' ,  ' A n i v e r s a r i o ' ,  
'Wanken' , ' R i o  Negro' ,  ' E l  Gaucho', 
'Terenz io ' ,  ' P r e s k a ' ,  'Timpaw', 'Timgalen' ,  
'Agent ' ,  'E inkorn ' ,  'Tobar i  6 6 ' ,  'Bonanza' ,  
'Huelquen', 'Klein Rendidor' ,  'Hopps', 
'Rafae la ' ,  ' C a s t i l l a ' ,  and ' T r i n t e c i n c o ' .  
Suscep t ib le- type  p u s t u l e s  w e r e  ob ta ined  on a 
number o f  t h e s e  var ie t ies  and s i n g l e  p u s t u l e  
isolates were e s t a b l i s h e d .  These i s o l a t e s  
were s t u d i e d  on t h e  s i n g l e  gene l i n e s  and t h e  
r e s i s t a n t  v a r i e t i e s .  The p a t t e r n s  of  r u s t  
r e a c t i o n s  o b t a i n e d  i n d i c a t e  t h a t  'Timgalen' 
possesses  on ly  gene L r l O ,  'Tr in tec inco '  h a s  
gene G, 'Tobar i  6 6 '  and 'Bonanza '  have gene 
L r l  p l u s  an a d d i t i o n a l  gene o r  genes 
c o n d i t i o n i n g  a moderate l e v e l  of  resistance. 

L f i .  

- 

'Huelquen' has  one unknown gene c o n d i t i o n i n g  
a n  X r e a c t i o n .  'Hopps' and 'Klein Rendidor'  
gave a type  2+ t o  3 reaction t o  most 
i s o l a t e s .  ' E l  Gaucho' and 'Rafae la '  each 
appear  t o  have one gene f o r  s e e d l i n g  
r e s i s t a n c e  t o  l e a f  r u s t .  Two isolates 
v i r u l e n t  on ' E l  Gaucho' were o b t a i n e d  and 
bo th  isolates w e r e  v i r u l e n t  on 'Aniversa r io '  
which was r e s i s t a n t  t o  a l l  o t h e r  i s o l a t e s .  

Suscept ible- type p u s t u l e s  w e r e  n o t  
observed on 'E inkorn ' ,  'Agent ' ,  'Timpaw', 
'P reska ' ,  ' T r a n s f e r ' ,  and 'Agatha' .  S e v e r a l  
i s o l a t e s  c o n d i t i o n i n g  a type  I+  r e a c t i o n  on 
' T r a n s f e r '  were ob ta ined  from Nova S c o t i a .  
These i s o l a t e s  are probably heterozygous f o r  
v i r u l e n c e  on gene ( 2 ) .  

A number of  t h e s e  v a r i e t i e s  probably 
possess  genes f o r  a d u l t  p l a n t  r e s i s t a n c e  and 
s t u d i e s  are i n  p rogress  on t h o s e  v a r i e t i e s  
where c u l t u r e s  v i r u l e n t  on s e e d l i n g  p l a n t s  
are a v a i l a b l e .  
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