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OAT YIELD LOSSES DUIE TO CROWN RUST 

R . V .  Clark' 

A bs t r a1 c t 
F o u r  applicat ions of Daconil 2787 a t  weekly in te rva ls  to oa t  plants  na tura l ly  infec-  

t e d  with crown r u s t  l a rge ly  control led the d i s e a s e .  U n  t r e a t e d p lan ts  yielded approxi-  
m a t e l y  20% less than t r e a t e d  plants ,  indicating the m a  g n  i t u d e  o f  the l o s s e s  caused  by 
crown r u s t .  T h e r e  was  no apparen t  reduction in k e r n e l  weight due to crown rus t .  

Introduction 
The cont ro l  of c e r e a l  d i s e a s e s  w i t h  fo l ia r  ap-  

p l ica t ions  of c h e  m i c a 1 s h a s  been  invest igated for  
m a n y  y e a r s  (3). The need  f o r  f r e q u  e n t chemica l  
a p p l i c a t i o n s  and  the incomplete d i s e a s e  control  
ach ieved  with chemica ls  have m a d e  t h e i r  g e n e r a 1 
u s e  i m p r a c t i c a l .  However, they have been  used  f o r  
c e r e a l  d i s e a s e  yield l o s s  s tudies,  where  they  h a v e  
provided  s t r ik ing  evidence of the l o s s e s  c a u s e d b y  
s o m e  d i s e a s e s  ( 1 , 2 , 4 ) .  M o r e  effect ive a n d  m o r e  
spec i f ic  chemica ls  would provide addit ional  in form-  
ation in th i s  r e g a r d .  

The  f u n  g i c i d  e Daconil  2787 h a s  been  found to 
have a wide s p e c t r u m  of a c t i  v i t y and has  been  ef- 
fec t ive  aga ins t  c e r t a i n  r u s  t s  (5). Its usefulness i n  
coptrol l ing s e p t  o r i a leaf blotch, r u s t s ,  and  other 
d i s e a s e s  of oa t s  w a s  invest igated in f ield t r i a 1 s in 
1967. 

Methods 
One- acre  blocks of the oat  var ie t ies  'Stormont ' ,  

'Rodney', and ' C a r r y '  w e r e  p l a n t e d  with a 7-inch 
d r i l l  f o r  s e e d  i n c r e a s e .  A 3-m square  plot  within 
e a c h  of these  b locks  w a s  t r e a t e d  with Daconil  2787 
(75% tetrachloroisophthalonitrile) a t  the r a t e  of 2 lb 
wettable powder p e r  100 ga l  w a t e r .  It w a s  applied 
four  t i m e s  a t  weekly in te rva ls ,  and  t h e  f i r s t  s p r a y  
was  applied on July 20, when the o a t  p 1 a n t  s w e r e  
heading. D i s e a s e  ini t iat ion was dependent on n a t u r a l  
i n o c u l u m  i n  a l l  c a s e s .  Oats  w e r e  h a r v e s t e d  on 
August24 f r o m  four 3m- long rows  picked at random 
in e a c h  of the t r e a t e d  p lo ts  and  f r o m  a similar num- 
b e r  of a d  j a c e n t un t rea ted  rows .  Yield and 1000 
k e r n e l  weight  da ta  w e r e  o b  t a i n e d f o r  e a c h  of the 
t r e a t e d  and unt rea ted  s a m p l e s .  

Results and discussion 
T h e  s e p t o r i a  d i sease  caused  by Leptosphaer ia  

a v e n a r i a  Weber f. sp .  avenar ia  was  of m i n o r  impor- 
tance on. these p lan ts  in  1967. Because  o f  the light 
infection, l i t t le  difference in the preva lence  of sep-  
t o r i a  w a s  evident  between the t r e a t e d  and unt rea ted  
oa ts ,  and a n  a c c u r a t e  a s s e s s m e n t  of the effect  of 
Daconil  2787 on this  d i s e a s e  was  not poss ib le .  
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Crown r u s t  caused  b y  Pucc in ia  corona ta  Cda. f .  
s p .  avenae E r i k s .  & E. Henn was  preva len t  on o a t s  
in the Ottawa A r e a  in 1967. A t r a c e  t o  l ight  infec- 
tion of crown r u s t  w a  s p r e s e n t on 10% of the oa t  
p lan ts  a t  the t i m e  of the f i r s t  applicat ion of the fun-  
gicide. By m a t u r i t y  the r u s t  had developed o n  t h e  
un t rea ted  oa ts  to a s e v e r e  infection on 100% o f  t h e  
p lan ts  and  many of the r e d  pus tu les  h a d  changed to 
the  b lack  te l ia l  s tage .  Only a v e r y  l i g h t  infection 
w a s  p r e s e n  t on about  25% of the t r e a t e d  p lan ts  a t  
n i  a t u r i t  y, pus tu les  w e r e  s m a l l  and few t e 1 i a had 
f o r m e d .  At the t i m e  the oa ts  r ipened,  t h e  a p p e a r-  
ance  o f  the t r e a t e d  p lan ts  w a s  markedly  b e t t e r  than  
that  of the un t rea ted  ones  because  of f r e e d o m  f r o m  
r u s t .  T r e a t e d  plants ,  however,  r e q u i r e d  a longer  
p e r i o d  to complete the r ipening p r o c e s s .  There w a s  
l i t t l e  evidence of difference i n  r u s t  development on 
the v a r  i e  t i e  s as all t h r e e  w e r e  quite susceptible.  
The  t r e a t e d  oa t  p lan ts  of the th ree  v a r i e t i e s  yielded 
cons iderab ly  m o r e  than the un t rea ted  ones  (Table 1) 
bu t  t h e i r  1000 kernel  weights  were a l m o s t  the same. 

Daconil 2787 effect ively control led c rown r u s t 
under  the p r e s e n t  conditions. F u r t h e r  t e s t s  are re- 
q u i r e d  to de te rmine  the m o s t  eff icient  r a t e s  a n d  the 
number of applicat ions needed t o  control  the v a r i o u s  

Table  1 .  Yields and 1000 k e r n e l  w e  i g h t s o f  s e e d  
f r o m  u n  t r e a t  e d c rown- rus t  infected oa t  
plants  and f r o m  plants  s p r a y e d  with Da- 
conil 2787 

Yield 1000 kernelweight  
Variety T r e a t m e n t *  (9) ( g) 

Stormont un t rea ted  123. 6 30.0 
t r e a t e d  1 4 9 . 8  29 .6  

Rodney untreated 144 .5  25. 8 
t rea ted  171 .5  25. 8 

C;arry un t rea ted  187. 8 24. 7 
t r e a t e d  218. 5 25 .1  

'; F o u r  s p r a y s  a t  weekly in te rva ls  of Daconil  
2787 a t  2 lb 75% W .  P. / l o 0  gal w a t e r .  
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l eve ls  of r u s t  development encountered.  The heavy 
n a t u r a l  infection of crown r u s t  r e d u c e d yields b y  
approximate ly  20%. T h i s  reduction c o m p a r e s  f a -  
vorab ly  with r e s u l t s  repor ted  previously (4) .  Sinc:e 
t h e r e  was  prac t ica l ly  no o ther  d i s e a s e  p r e  s e n t  on 
oa ts  i n  1967, the r e s u l t s  emphas ize  the importanc:e 
of c rown r u s t  in oat  production.  The indication that  
c rown r u s t  does  not affect  k e  r n e  1 weight is not in  
a g r e e m e n t  with prev ious  f indings (4, 6). The small 
d i f fe rences  in k e r n e l  weight between the t r e a t e d  a n d  
unt rea ted  s a m p l e s  m a y  have resu l ted  because  of the 
l o s s  of l ight  s e e d  during machine threshing.  
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