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LEAF RUST OF W H E A T  IN CANADA I l k  1968' 

D.J.Semborski' 

Disease  development and  c r o p  1 0 s  s e  s i n  W r s t e r n  
Canada 
--- 

T r a c e  a m o : i n t s  o f  l e a f  r u s t  w r r e  p r e s e n t  
throughout southern  Manitoba on June 1 2  which i s  a 
n o  r m a 1 1 e v r 1 of leaf r u s t  infection f o r  th i s  a r e a .  
However,  f u r t h e  r development was v e r y  slow and 
infect ions w r r e  s t i l l  light in the middle of A u g u  s t .  
The  cool ,  wet  w e a t h r r  delayed matur i ty  o f  the c r o p  
and al lowed cons iderab l r  developmrnt  o f  L F  a f r u s t  
i n  late  f ie lds ,  where  s o m e  d a m a g e  m a y  have r r -  
su l ted .  The m a  j o r i t  y of the wheat  c r o p  was  not 
damaged  by leaf r u s t  in 1968. 

Leaf r u s t  in the r u s t  n u r s e r i e s  

Ratings of leaf r u s t  intensi ty o n  15 wheat  vari- 
e t i e s  grown a t  n u r s q r i e s  a c r o s s  Canada a r e  shown 
i n  Table  1 .  Nursclf ies  where  no leaf r u s t  o c c u r r e d  
o r  w h r r r  r u s  t intepsi ly could not be e s t i m a t e d  a r e  
omi t ted  f r o m  th is  t ab le .  The reac t ion  of t h e  vari- 
e t i e s  i s  v e r y  s i m i l a r  to that  o b s e r v e d i n  f o r m e r  
y e a r s  uf i t h l i t t l r  OF no leaf r u s t  on 'Manitou' ,  'Ex- 
change ' ,  and 'Front$na ' .  

Table  1 .  P r r c e n t a g e  infection b y  Puccinia recondita on 17 wheat  v a  r i r t I e s in uniform 
r u s t  n u r s e r i e s  a t  22 locat ions in Canada in 1968 

Agass iz ,  B .  C .  
Cres ton ,  B .  C .  
Lacombe.  Alta.  
Lethbridge,  Alta.  
Indian Head,  Sask .  
Mel for t ,  Sask .  
Morden ,  Man.  
Winnipeg, Man.  
Glenlea,  M a n .  
V e r n e r ,  Cnt. 
Will iamstown, Ont. 
Douglas,  Ont. 
Alfred,  Ont. 
F o r t  Will iam, Ont. 
Ottawa, Ont. 
Appleton, Ont. 
Morewood,  Ont. 
St .  Ca ther ines ,  Ont. 
Macdonald College, Cue ,  
Lennoxvil le ,  Que ,  
L 'Assompt ion ,  Que.  
Kentville, N. S. 
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2 5 0  0 0 0  0 0 0 0 O t r *  
2 0 7 0  0 0 0  0 0 0 0 0 0  

0 0 0 0 0  0 0 0 0 0 0  
5 2 0  0 0 0  0 0 0 0 0 0  
O t r  0 0 0  0 0 0 0 0 0  

1 5 1 5  0 0 0  0 0 0 0 0 0  
5 0 6 0  0 0 0  0 0 0 0 0 0  
3 0 8 0  0 0 0  0 0 0 0 0 0  
6 0 7 0  0 0 0  0 0 0 0 0 0  

2 6 0  0 0 0  0 0 0 0 0 0  
1 0 6 0  0 0 0  0 0 0 0 O t r  
0 2 0 0 0  0 0 0 0 0 0  
2 3 0  0 0 0  0 0 0 0 0 0  

1 0 4 0  0 0 0  0 0 0 0 0 0  
t r 3 0  0 0 0  0 0 0 0 0 0  
1 5 8 0  0 0 0  0 0 0 0 0 0  
1 0 4 0  0 0 0  0 0 0 0 0 0  
5 7 0  0 0 0  0 0 0 0 0 0  

4 0 7 0  0 0 0  0 0 0 0 0 0  
5 2 0  0 0 0  0 0 0 0 O t r  

t r  5 0 0 0  0 0 0 0 0 0  
t r  5 0 0 0  0 0 0 0 0 0  

". t r  = t r a c e .  

Physiologic special izat ion 
Contribution No. 3 5 7, R e  s e a r c h Station, 

Canada Depar tment  of Agr icu l ture ,  Winnipeg, Man- 
i toba.  

Physiologic special izat ion in leaf r u s t  h a s  b e e n  
studied i n  t h e  pas t  with the s t a n d a r d  d i f fe ren t ia l s ,  
supplementary  differentials ,  s ingle g e n e  l ines,  o r  

P lan t  Pathologist .  combinations of these  s e t s  of d i f fe ren t ia l s .  In 1968, 
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e i ? ! i t  s ~ n g l e - g e n e  b a c k- c r o s s  l i n r s  w e r e  used .  
T h e s r  l i i i rs  contain mos t  of thc, Ken-s prc.scnt in thr  
e a r l i e r  s c  t s of diffcrt.ntia1 variclties (1, 2, 3). Th(% 
distr ibution of v i ru lence  on thr  i n d i v i d u a l  s in& 
p r n e  1 i n r  s i s  s1ioa.n in Table 2. A major i ty  of the. 
i so la tes  lvere virulent  o n  grncs  Lr3 and LrlO. A l l  
i so la tes  virulent  on grnc. L,rlO were a l s o  virulent  on 
I r 1 0 ;  t h r  c o n i m r r c i a l  v a r i c l y  ' S r l k i r k ' ,  which pos-  
s c s s r s  both o f  t h r s c  g c n r s  l o r  r ( , s i s tancc ,  was a t -  
tacked  b y  1 1 .  4";, of thr  i s o l a t c s .  Thc- g'nrs for v i r -  
ulence cor responding  to t h c  eight  gvnrs for r r s i s -  
t ancr  a 11 appear  to b r  independently inheri ted,  and  

- 
- 

256 vi ru l rnce  c o m b l n a t i o n s  a r e  possible in th i s  
s y s t e m  T o o  f e w  i so la tes  w e r e  studied in 1968 t o  
dr tvc t  a l l  v i ru lcncr  coniblnations, and  none o f  t h e  
I s o I a t  c s w e r e  capable of at tacking m o r e  than five 
gcncs f o r  r c s i s t a n c c  (Table  3). 

Infection types p r o d u c e d on b a c k- c r o s s  l ines 
with genes 2 and w e r e  c o m p a r e d  w i t h  in- 
fec t ion  t y p r s  p r o d u c e d  o n v a r i e t i e s  p o s s e s s i n g  
known gcnrs  f o r  r c s l s t a n c c  t o  l e a f  r u s t  (Table  4) 
Interact ion bctwcen gene 2 and  a n  av i ru len t  cul-  
t u r e  of leaf  r u s t  r c s u l t  s in a 0 ;  reac t ion  on 'Lee ' ,  

Table 2. Virulence of i so la tes  of Pucc in ia  recondita on b a c k- c r o s s  l i n e s  con-  
taining single genc%s f o r  r r s i s t a n c e  to leaf r u s t  in Canada in 1968 

__ 

_________-I_____--- N u m b r r  of i so la tes  f r o m :  _____ Tota l  no.  
RF s i s  tan c r  of virulent  70 to ta l  

g e n r s  Ont. X Quc. Man. Sask .  B .  C .  & Alta i so la tes  i so la tes  

- Lr l  2 2 1 0 5 4.4 

~ Lr2 1 1 0 0 2 1.7 

-- ~ ~ 2 4  19 2 1 1 1  33 29. 0 

- Lr3 25 41 28 16 110 96. 5 

-- LrlO 22 23 25 15 85 74.4 

__ Lrlb 1 3 4 5 13 11.4 

__ Lr17 0 0 2 10 12 10.5 

-___ Lr18 18 16  4 1 39 34. 2 
__-- --______ 

Table 3. P e r c e n t a g e  of i so la tes  virulent  on onr o r  m o r e  genes f o r  r e s i s t -  
a n c r  (70 of to ta l  i so la tes  in e a c h  a r c a )  

Number of genes f o r  r e s i s t a n c e  at tacked:  
Geographic 

a r e a  1 2 3 4 5 6 7 8  

Que. & Ont. 6.9 38.0 20.7 31.0 3.4 0 0 0 

Man. 28.8 48.9 17.0 4.9 2.4 0 0 0 

Sask .  7.1 67.9 21.4 3. 6 0 0 0 0  

A l t a .  & B. C.  6.3 18.7 12.5 43.8 18.7 0 0 0 
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Table 4 .  Infection types produced on selected wheat varieties by isolates o f  leaf rus t  in 
1968 

Host variety and known genotype: 

T6X T6 X Lee Selkirk Exchange Renown* 
Culture number Exchange Exchange (w) (w, (e, 

of leaf rus t  isolates (Leg) (Lr16) W) M) 

10-68 

11 -68 

45-68 

77-68 

44-68 

1 2 0; 0; 0; 4 

4 2 4 2 2 4 

4 2 2 2 0; 4 

4 2 4 ;1 2 X 

4 4 4 4 \  4 4 

'' The gene for resistance conditioning an X reaction is probably E. 

'Selkirk' ,  and 'Exchange' and a t y p e  1 reactioh on varieties were generally resistant to cultures viru-  
the back-cross  line c o n  t a i n  i n  g z. Obviously, 
genetic background influences the expression of i n -  

lent on 'Klein Titan' .  
., - 
fection type. Culture 77-68, m e  s o t h e  t i c on 'Re-  
nown'. produces an atypical infection t y p e  on 'Sel- Acknowledgments 
kirk ' .  Since Iselkirk' possesses  t h e  r e s i s t a n c e  I a m  grateful for  assistance given by the coop- 
gene present in 'Renown', the atypical infection type e ra to r s  in the care  of the rust  n u r s e  r i e  s and the 
resul ts  f rom the interaction with t w o  genes f o r  r e -  collection of r u s t  specimens. Mr.  W. 0. Ostapyk 
sistance,  one conditioning a type 2 and the other a n  performed the technical work of the program.  
x reaction type. The infection types p r o d u c e  d by - -  .. 

culture 45-68 suggest that 'Lee'  and 'Exchange' pos- 
s e s s  a n  a d d i t i o n a l  gene or  genes for resistance 
other than and @. 

Coinposite collections of leaf rust  were used t o  
inoculate the highly r e s i s t a n  t varieties 'Agrus' ,  
'T rans fe r ' ,  'Klein L u c e  r o ' ,  'Klein Titan', 'Maria 
Escobar ' ,  ' R i o  Ne g r  o f ,  'Aniversario ' ,  'Wanken', 
'Anex', 'Lanil ,  ' L a f  r o n ' ,  ' F rex ' ,  'Lex' ,  'Anfront, 
' P re ska ' ,  and 'Timpaw'. Susceptible-type pustules 
were obtained o n  'Klein Titan' ,  'Maria E s c o b  a r ' ,  
a n d ' R i o N e g r o ' ,  a n d a n u m b e r  of c u l t u r e s  w e r e  
established. ' M a r i a  E s  c o b a r '  a n d  'Rio Negro' 
showed a s imi lar  but not identical p a t  t e r n of rus t  
reactions t o  these  cultures.  'Klein Titan' was u s u-  
ally m o d e  r a t e  I y resistant to cultures virulent on 
'Maria  Escobar '  and 'Rio Negro', and the la t ter  two 
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