
VOL.51, N0.4, CAN. PLANT DIS. SURV. DEC., 7971 

EFFECT OF PLANTVAX EMULSIFIABLE CONCENTRATE 

ON STEM AND CROWN RUSTS OF OATS'  

J. W. Martens, G. Fleischmann. and R.I.H. McKenzie 

Abstract 

Plantvax E. C. f a i l e d  t o  provide e f f e c t i v e  c o n t r o l  of e i t h e r  crown r u s t  
o r  stem r u s t  i n  o a t  p l o t s  a r t i f i c i a l l y  inocula ted  with t h e s e  r u s t s .  

The p e r i o d i c  shor tage  of  g e n e t i c  
r e s i s t a n c e  t o  stem r u s t  , Puccinia  graminis  
pers .  f .  sp. avenae Zriks .  and E. Henn., and 
crown r u s t ,  P. coronata  Cda. f .  sp. avenae 
Eriks .  , i n  o a t s  (Avena s a t i v a  L.) had 1- 
tiie search  f o r  c i i a m t  can be used as 
stopgap c o n t r o l  measures u n t i l  r e s i s t a n t  
v a r i e t i e s  are developed. !daneb has proven 
h igh ly  e f f e c t i v e  i n  t h e  c o n t r o l  of both r u s t s  
(Fleischmann e t  a l .  19681, bu t  it has poor 
t e n a c i t y  and it i s  s u b j e c t  t o  weathering 
e f f e c t s  and so must be app l ied  s e v e r a l  times 
during t h e  growing season,  p a r t i c u l a r l y  a f t e r  
r a i n s .  The systemic o x a t h i i n  d e r i v a t i v e s  
showed some promise of c o n t r o l l i n g  t h e  wheat 
l e a f  and stem r u s t s  (Hagborg 1 9 7 0 ;  Rowel1 
1967, 1968) b u t  f i e l d  t r i a l s  on o a t  r u s t s  
(Hagborg, unpublished da ta )  with t h e  o r i g i n a l  
formulat ion were disappoint ing.  Hagborg 
(1971) found t h a t  a more water s o l u b l e  
e m u l s i f i a b l e  concent ra te  (E.C.) formulat ion 
of Plantvax w a s  more e f f e c t i v e  a g a i n s t  wheat 
r u s t s ,  and f u r t h e r  t e s t s  with o a t  r u s t s  
seemed d e s i r a b l e .  

Materials and methods 

The oat c u l t i v a r  Eagle was p lan ted  on 
June 3, 1 9 7 0 ,  i n  a randomized & r e p l i c a t e  
experiment; each p l o t  c o n s i s t e d  of 4 r o w s  5.6 
m long, spaced 30 c m  apar t .  Four b u f f e r  rows 
of t h e  c u l t i v a r  Pendek were p lan ted  between 
p l o t s .  The p l a n t s  were inocula ted  a t  t h e  5- 
6 1.eaf s t a g e  by i n j e c t i n g  1 o r  2 p l a n t s  a t  
each end. of each b u f f e r  r o w  with a water  
suspension conta in ing  urediospores  of both 
stem r u s t  (race 1) and crown r u s t  (races 2 6 4 ,  
295, and 326). The test  p l o t s  of Eagle w e r e  
i n f e c t e d  by secondary spread of r u s t  from t h e  
a r t 5 f i c i a l l y  inocula ted  b u f f e r  rows1 between 
p l o t s .  Dithane 1422 (maneb, 80% w/w; Rohm & 
Haas Co. of Canada Ltd., W e s t  H i l l ,  Ont.) w a s  
a p p l i e d  weekly o r  a f t e r  heavy r a i n s  a t  t h e  
rat.e of 3 l i t e r s  of 0.331 a c t i v e  s o l u t i o n  
(w/v) per  p l o t  f o r  each appl ica t ion .  
Plantvax E.C. (5,6-dihydro-2-methyl- 1 , 4- 
oxathiin-3-carboxanilide-4 , 4-dioxide , 125 
w/v, Uniroyal (1966) Ltd., chemical Div is ion ,  
E l m i r a ,  Ontar io)  w a s  app l ied  twice, 10 and 24  
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days a f t e r  i n o c u l a t i o n ,  a t  t h e  rate of 3 
l i ters of 0.1% a c t i v e  emulsion (w/v) p e r  p l o t  
f o r  each appl ica t ion .  The t w o  c e n t e r  rows of 
each p l o t  were harves ted  f o r  y i e l d  and 
q u a l i t y  determinat ions.  

Results 

Tile f i v e  maneb t rea tments  gave almost 
complete c o n t r o l  o f  both s t e m  r u s t  and crown 
r u s t  (Table 1 ) .  Severe i n f e c t i o n s  of both 

T a b l e  1. E f f e c t  of P lan tvax  E.C. and Di thane M-22 on 
r u s t  i n f e c t i o n ,  and on y i e l d  and q u a l i t y  of 
oats inocu la t ed  wi th  stem r u s t  and crown 
r u s t  

P l an tvax  Dithane 
Category Control  E.C. M-22 

Stem r u s t  
% i n f e c t i o n  

August 10  67.5 51.3 0 
August 19 95.0 90.0 0 

Crown r u s t  
% i n f e c t i o n  

August 10  57.5 37.5 0 
August 1 9  72.5 51.3 t r  

Yie ld  (kg/ha)  1592 2057 3687 
% loss 56.8 44.2 

Thousand k e r n e l  w t  ( g )  17.0  1 7 . 1  28.4 
% r educ t ion  40.2 39.8 

L i t e r  weight ( g )  340 381 494 
% r educ t ion  31.2 22.9 

H u l l  con ten t  ( % )  38.7 34.7 23.9 
% i n c r e a s e  61.9 45.2 

r u s t s  developed i n  both tiie c o n t r o l  and t h e  
Plantvax E.C. treated p l o t s ,  a l though t h e  
l a t t e r  showed s l i g h t  r e t a r d a t i o n  of r u s t  
development. The Plantvax E.C. t r ea tment  
a l s o  increased  the  y i e l d  and q u a l i t y  
measurements s l i g h t l y ,  b u t  the b e n e f i t s  d i q  
n o t  economically j u s t r i f y  t h e  e f f o r t  and 
expense of treatment , p a r t i c u l a r l y  i n  view of 
the  heavy r a t e s  of chemical used. Chemical 
c o n t r o l  of r u s t s  i n  commercial oat f i e l d s  
must await t h e  development of a more 
e f f e c t i v e  compound. 
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