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LEAF RUST OF WHEAT IN CANADA IN 1967" 

D.J. Samborski 

Disease development and c r . o p  losses  in Western 
Canada.  

Development of leaf ru s t  on the United States 
winter wheat crop was l imited by drought and an  ex- 
tended period of low tempera tures .  Consequently, 
only small numbers of spores  of Puccinia recondita 
Rob. ex Desm. were  ca r r i ed  into Western Canada, 
where d ry  weather fur ther  delayed r u s t  develop- 
ment.  In some a r e a s  of Manitoba considerable leaf 
ru s t  was present  on 'Selkirkl wheat a t  maturity,  but 
the ru s t  developed too late to reduce yields. 

Leaf rus t  in the rus t  nu r se r i e s  

Although severe  infections of leaf rus t  occurred  
in a number of nu r se r i e s  (Table 1). it mus t  be e m-  
phasized that these infections do not necessar i ly  re- 
present  t h e  sever i ty  o f  infections i n  commercia l  
f ields.  In some nu r se r i e s  plants w e r e  examined 
when they were  near ly  ripe, while in o thers  obser-  
vations were  made a t  an  ea r l i e r  stage of plant deve- 
lopment. 'Frontanal, which was highly res is tant  in 
a 11 the nurser ies ,  has b e e n extensively u s  e d in 
breeding programs,  and 'Chr is '  and 'Manitou', whict 

Table 1 .  Percentage infection by Puccinia recondita on 15 wheat varieties in unifmm rus t  
nu r se r i e s  a t  22 locations in Canada in 1967 

Saanichton, B. C. 5 2 5  0 25 0 4 0  5 4 0  0 0 0 0 0 0 0  
Creston,  B. C. t r " 2 5  t r  25 t r  25 2 20 0 0 0 0 0 0 0 
The P a s ,  Man. 20 80 40 70 2 40 20 20 t r  0 0 0 0 0 0 
Morden, Man. 70 90 70 100 5 80 50 80 0 0 0 0 0 0 0 
Winnipeg, Man. 40 50 40 70 5 50 40 50 0 0 0 0 0 0 0 
Glenlea, Man. 30 40 20 60 3 40 20 30 0 0 0 0 0 0 0 
Verner,  Ont. 30 90 30 90 5 90 35 90 t r  0 t r  t r  0 0 0 
Williamstown, Ont. 10 50 10 50 5 50 15 50 0 0 0 0 0 0 0 
Douglas, Ont. 10 75 10 75 5 75 10 70 0 0 0 0 0 0 0 

Kemptville, Ont. 15 75 15 80 5 75 15 80 0 0 0 0 0 0 0 
F o r t  William, Ont. 15 30 10 35 5 30 15 30 0 0 0 0 0 0 0 
Guelph, Ont. 20 70 10 70 2 65 15 65 0 10 10 t r  0 0 0 
Ottawa, Ont. 25 70 40 75 10 75 25 65 10 20 10 0 0 0 0 
Appleton, Ont. 20 85 20 90 10 85 20 85 0 0 0 0 0 0 0 
St. Catherines,  Ont. 2 0 6 5  5 70 5 7 0 1 0 6 5  1 1  0 1 0 0 0  
La Pocati 'ere, Que. 5 3 5  5 35 t r 3 5 1 5 3 5  0 0 0 0 0 0 0  

Alfred, Ont. 20 75 7 5 1 0 7 5 2 0 7 5  0 0 0 0 0 0 0  

Quebec, Que. 1 0 1 0  5 10 0 1 0  5 1 0  0 0 0 0 0 0 0  
Macdonald College, Que. 5 60 5 50 0 60 5 65 10 t r  0 0 0  
Lennoxville, Que. 5 50 10 50 10 60 5 50 t r  t r  0 0 0 0 0 
LlAssomption, Que. 20 85 35 85 10 80 30 80 t r  t r  1 5 0 0 0 
Kentville, N. S. 1 0 6 5  5 80 5 6 5 1 0 6 5  0 0 0 0 0 0 0  
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have adult plant resistance inherited f rom ' F r o n -  
tana', a r e  being widely grown in the spring wheat 
a r e a  of North America.  

in Canada could be obtained b y  using genes w, 
E, && and Lr3 (1 ,4) .  Backcross  l ines contain- 
ing these genes for  leaf rus t  res is tance  have been 
developed and they were  used in the 1967 leaf ru s t  

Distribution of physiologic r aces  survey. The distribution of isolates that were  viru- 
lent on these single-gene l ines is shown in Table 2. 

Studies on the inheritance of res is tance  in the Virulence formulae ( 2 )  were  used to describe v i ru-  
standard differential varieties and on the inheritance lence combinations obtained i n  the 1967 s u r v e  y. 
of virulence on these varieties have indicated that  a Avirulence on genes m, &2 and E 4 ,  and viru-  
comparable differentiation of the leaf rus t  population lence on &3 is predominant in the ru s t  population. 

Table 2. Virulence of isolates of Puccinia recondita on backcross lines containing genes 
--- L r l ,  Lr2,  LrZ4 and Lr3 for  res is tance  to leaf rus t  in Canada in 1967 

Virulence 
formula Number of isolates from: 

(effective/ineffective Typical Ont. & Total  % total 
host genes) race  Mari t imes  Que. Man. Sask. B.C. isolates isolates 

1, 2 ,  Z4/3 15 7 25 72. 44 3 151 63 .5  

1, 2, 3/Z4 11 1 2 3 1 . 3  

2, 24/1, 3 5 1 2 3 1 . 3  

2/1, 24, 3 126 3 3 1 . 3  

/ I ,  2, 24, 3 30 3 3 1 . 3  

1, 2/24, 3 58 o r  161 8 42 14 11 75 31. 3 

238 100.0 

Table 3. Distribution by geographic a r ea  of NA65 
r a c e  s of Puccinia recondita isolated in 
Canada in 1967 

Number of isolates from: 
Race  Marit imes Uue. & Ont. Man. Sask.  B.G.  

1 1 2 

3 13 57 5 22 11 

7 3 

9 4 35 13 1 

10 2 9 33 23 

11 1 1 2 

Only th'ree cultures in 1967 w e  r e  virulent on the 
backcross  line containing gene J&. 

All cultures of leaf ru s t  isolated in 1967 were  
tested on the NA65 supplementary differential varie- 
t ies ,  and the distribution of NA65 r aces  i s  shown in 
Table 3. The survey data f rom each a r e a  a r e  a l so  
expressed a s  the percentage of isolates virulent on 
t h e  individual supplementary differential var ie t ies  
(Table 4) .  The resul ts  a r e  very  s imi lar  to those ob- 
tained in 1966, and no important shift in virulence 
occurred  on these varieties in 1967. 

A number of highly res is tant  varieties (3) were  
inoculated with bulked collections of uredospores to 
detect s ca rce  o r  new virulent s t r a in s  in t h e  ru s t  
population. Susceptible-type pustules were  obtained 
only on 'Mar ia  Escobar '  a n d  'Klein Titan'. This 
t y p e  of virulence is normally present  in the leaf 
rus t  population. 



a VOL.48, NO. I ,  CAN. PLANT DIS. SURV. MAR. 1968 

T a b l e  4 .  P e r c e n t a g e  of i so la tes  of Pucc in ia  recon-  
di ta  s tud ied  in Canada in  1967 virulent  on 
e a c h  of the NA65 differential  wheat v a r i e -  
t i e s  

- 

Geographic 
a r e a  Dular  Waban Lee  Sinvalocho Exchange 

M a r i t i m e s  0 0 1 2 . 5  81. 3 1 2 . 5  

Que. & Ont. 0 4 . 0  17.  7 8 2 . 4  1 2 . 2  

Man. 0 0 9 3 . 2  8 . 0  44. 7 

Sask .  0 0 62 .0  38 .0  4 0 . 0  

B. c. 0 0 1 9 . 0  8 1 . 2  0 . 0  
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