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CONTROL OF POWDERY MILDEW OF WHEAT 
BY SYSTEMIC SEED TREATMENTS' 

H. Winston Johnston 

Abstract 

F i e l d  experiments c a r r i e d  ou t  fo r  2 years  showed t h a t  damage from 
powdery mildew of  wheat may be reduced by seed t rea tment  with two systemic 
fungicides.  In  1970 and 1971 t h e  h i g h e s t  y i e l d s  of Opal wheat w e r e  
ob ta ined  through t h e  use  o f  e t h i r i m o l  15-butyl-2- (ethylamino) -6-methyl-4- 
pyrimidinol]  a t  t h e  rate of 1.0 l b  per  acre.  Yields of Se lk i rk  wheat i n  
1970 and 1971 w e r e  g r e a t e s t  with e t h i r i m o l  t reatment  a t  2.0 and 1.0 l b  per  
acre respec t ive ly .  Mildew s e v e r i t y  was reduced more by e t h i r i m o l  than  by 
benomyl; however, e t h i r i m o l  tended t o  reduce y i e l d  a t  h igher  
concent ra t ions .  

Introduction 

Powdery mildew of wheat i n c i t e d  by 
Erysip? raminis  DC. ex Merat f .  sp. t r i t i c i  
Marc a c:uses s i g n i f i c a n t  y i e l d  reduc t ion  o f  
s p r i n g  wheat i n  t h e  M a r i t i m e  Provinces and is 
considered t h e  major wheat pathogen i n  t h i s  
a r e a  ( 2 ,  3 ) .  Control  of t h e  d i s e a s e  is 
inadequate a t  t h i s  t i m e  s i n c e  no commercial 
l i c e n s e d  c u l t i v a r  possesses a high degree of 
r e s i s t a n c e .  C u l t u r a l  methods of c o n t r o l  a r e  
u n s a t i s f a c t o r y  and commercially a v a i l a b l e  
seed  t rea tment  fungic ides  are no t  e f f e c t i v e  
a g a i n s t  powdery mildew. 

Severa l  experimental  fungic ides  have 
p o t e n t i a l  f o r  c o n t r o l l i n g  c e r e a l  mildews, b u t  
d a t a  on t h e i r  usefu lness  as seed t rea tments  
under Maritime d i s e a s e  condi t ions  a r e  l ack ing  
( 1 ,  3 ) .  The f i e l d  experiments repor ted  
h e r e i n  d e s c r i b e  t h e  e f f i c a c i e s  t w o  such 
fungic ides ,  e t h i r i m o l  and benomyl, used as 
seed  treatments f o r  t h e  c o n t r o l  o f  powdery 
mildew of  wheat. 

Materials and methods 

F i e l d  t r i a l s  were conducted i n  1970 and 
1971 a t  Charlottetown i n  which t h e  systemic 
fungic ides  M i l s t e m  5 0 %  'COL' ,  50% e t h i r i m o l  
[5-butyl-2-(ethylamino)-6-methyl-4- 
pyrimidinol]  (Chipman Chemicals Ltd. ) i and 
Benlate  50% W.P., 50% benomyl (DuPont of 
Canada Ltd.) w e r e  app l ied  t o  t h e  seed f o r  
e v a l u a t i o n  of t h e i r  e f f e c t i v e n e s s  f o r  
c o n t r o l l i n g  f o l i a r  invas ion  by E. raminis  f .  
sp .  t r i t i c i .  Seed w a s  t r e a t e d  r n  k o t s  
i n  q u a r t  j a r s  i n  which t h e  seed w a s  l e f t  f o r  
2 4  h r  before  packaging i n t o  r o w  weights. 
Rates of a c t i v e  i n g r e d i e n t  f o r  e t h i r i m o l  w e r e  
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P l a n t  Pa tho log is t .  

0.5, 1.0, and 2.0 lb /ac re  i n  1970 and 0.75, 
1.0, and 1.5 l b  per  acre i n  1971. Benomyl 
was appl ied a t  rates of 0.75 and 1.0 l b  
a c t i v e  per acre each year. Seeding was a t  
t h e  r a t e  o f  2 bushels  per  a c r e  f o r  both 
'Opal' and 'Se lk i rk '  s p r i n g  wheat. These 
cu l t iva r s  were s e l e c t e d  because F e y  are 
recommended i n  the  Maritime Provinces and 
because S e l k i r k  is  very s u s c e p t i b l e  while  
Opal possesses  a moderate degree of 
r e s i s t a n c e  t o  powdery mildew. A randomized 
block des ign  w a s  used, with p l o t s  r e p l i c a t e d  
f o u r  t i m e s  and c o n s i s t i n g  of  e i g h t  rows 9 
inches a p a r t  and 1 0  f e e t  long. For y i e l d  
de te rmina t ions ,  t h e  c e n t e r  8 f t  of each of  
the  c e n t e r  four  rows of  each p l o t  were 
harvested.  Disease s e v e r i t y  was measured a t  
t h e  t i m e  o f  f lowering (growth s t a g e  10.5) 
according t o  t h e  assessment scale of Large 
and Doling ( 4 ) ,  with t h e  degree of i n f e c t i o n  
being repor ted  as a percentage of l e a f  a r e a  
mildewed on the  f l a g  and second l e a f  b lades .  
Ten main t i l lers per  p l o t  w e r e  s e l e c t e d  a t  
random from the  center four  r o w s  f o r  each 
reading. 

Results and discussion 
In  1970, e t h i r i m o l  w a s  found t o  be more 

e f f e c t i v e  than benomyl f o r  t h e  c o n t r o l  of 
powdery mildew, as evidenced by reduc t ion  i n  
mildew l e s i o n i n g  (Table 1 1 .  Benomyl 
decreased mildew on S e l k i r k ,  b u t  n o t  t o  t h e  
degree t h a t  w a s  evidenced by e t h i r i m o l .  
Although a reduct ion i n  mildew s e v e r i t y  on 
Se lk i rk  brought about s i g n i f i c a n t  i n c r e a s e s  
i n  y i e l d ,  t h e  moderately r e s i s t a n t  c u l t i v a r  
Opal d id  n o t  respond i n  a similar manner: 
with Opal only e t h i r i m o l  induced a reduc t ion  
i n  l e a f  l e s i o n i n g  b u t  without  a corresponding 
i n c r e a s e  i n  y i e l d .  

A g r e a t e r  degree of: c o n t r o l  w a s  evidenced 
i n  t h e  second experiment, conducted i n  1971 
(Table 2). Yields of S e l k i r k  were again 

-- 

--I-- I --r--- 



83 VOL. 52, N0.3,  CAN. P L A N T  DIS. SURV. SEPTEMBER, 1972 

Table  1. In f luence  of e t h i r i m o l  and benoyml seed t r ea tmen t  on y i e l d  and on s e v e r i t y  Of powdery mildew 
i n  O p a l  and S e l k i r k  wheat i n  1970 

Opal S e l k i r k  

Yie ld  Leaf i n f e c t i o n  Treatment Yield  Leaf i n f e c t i o n  
( l b  a.i./acre) (bu/acre)  % (bu/acre)  % 

A 

Eth i r imo l  0.5 34.2 45.0* 23.1** 71.3** 

1.0 35.2 39.5* 23.7"" 65.8** 

2.0 31.6 34.1** 26.2** 53.8** 

Benomyl 0.75 31.2 

1 .0  32.4 

45.3 

45.8 

23 .O** 

25.9** 

75.0* 

69.2** 

Check 30.7 47 .O 20.0 80.8 

A s t e r i s k s  indicate a s i g n i f i c a n t  d i f f e r e n c e  between t r ea tmen t s  and check ;  t h e  absence o f  a s t e r i s k s  
i n d i c a t e s  t h e  d i f f e r e n c e  i s  no t  s i g n i f i c a n t ;  *P = 0.05, **P = 0.01. 

Table  2. In f luence  o f  e t h i r i m o l  and benomyl seed t r ea tmen t  on  y i e l d  and 1000- kernel weight o f  Opal and 
S e l k i r k  wheat,  and on s e v e r i t y  o f  powdery mildew i n f e c t i o n  i n  1971 

o p a l  S e l k i r k  - 
Leaf Leaf 

1000-kernel i n f e c t i o n  Treatment Yield  1000-kernel i n f e c t i o n  Yield  
( l b  a.i./acre) (bu/ac re ) weight (9) % (bu/acre ) weight (g)  % 

~~ 

Eth i r imo l  0.75 31.2 27.3** 38.5** 27.6" 32.2** 71.0** 

1.0 35.3* 28.9** 36.8** 30.8** 34.5** 70.9*k 

1 .5  33.8 29.5** 34.3** 27.5* 29.5 65.5** 

Benomyl 0.75 31.2 29.2** 45.8 23.8 29.2 80.5 

1.0 32.2 28.8** 49.0 24.3 30.6** 78.3 

Check 26.7 26.0 48.5 22.6 29.7 78.0 - 
A s t e r i s k s  i n d i c a t e  a s i g n i f i c a n t . d i f f e r e n c e  between t r ea tmen t s  and check; t h e  absence o f  a s t e r i s k s  

i n d i c a t e  t h e  d i f f e r e n c e  i s  no t  s i g n i f i c a n t !  *P = 0.05, **P = 0.01. 

inc reased  by e t h i r i m o l ,  although t h e  h i g h e s t  
t r e a t m n t  rate, 1.5 l b  per  acre, appeared t o  
be s l i g h t l y  phytotoxic;  no phyto tox ic i ty  
symptoms were p r e s e n t  on t h e  leaves, b u t  both 
y i e l d  and seed s i ze  w e r e  reduced a t  t h i s  r a t e  
of t reatment .  Opal responded t o  a g r e a t e r  
degree than  i n  t h e  1970 test ,  i n  t h a t  y i e l d  
w a s  inc reased  by t h e  medium rate and seed 
s i z e  by a l l  t h r e e  rates of e t h i r i m o l .  
Benomyl t rea tment  r e s u l t e d  i n  g r e a t e r  seed 
s i z e  b u t  n o t  increased  y i e l d  i n  both Se lk i rk  
and Opal. I n  both c u l t i v a r s  e t h i r i m o l  was 
more e f f e c t i v e  i n  reducing mildew l e s i o n i n g  
i n  1971 than  i n  1970. 

The r e s u l t s  repor ted  h e r e i n  i n d i c a t e  
t h a t ,  i n  t h e  absence of wheat c u l t i v a r  
possess ing  a high degree of resistance t o  
powdery mildew, seed t rea tment  with c e r t a i n  
systemic fungic ides  may o f f e r  an e f f e c t i v e  
method o f  c o n t r o l .  The va lue  of such 

systemics could be enhanced by using them i n  
l a r g e r  f i e l d- s i z e d  p l o t s  where t h e r e  would be 
fewer spores  t o  invade t r e a t e d  areas, since 
unt rea ted  p l o t s ,  the  major source  of 
secondary inoculum, would no t  be randomized 
wi th in  t r e a t e d  p l o t s .  The l a r g e r  t h e  t r e a t e d  
a r e a  the  more e f f e c t i v e  t h e s e  materials 
should be through t h e i r  reduc t ion  of l e a f  
l e s i o n i n g  and s p o r u l a t i o n  ( 1  ) . However, 
s i n c e  t h e s e  compounds a r e  n o t  r e g i s t e r e d  f o r  
t h i s  purpose and are of unknown cost, t h e i r  
economic value t o  growers cannot be p r e d i c t e d  
a t  p resen t .  
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