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SOME OBSERVATIONS ON THE INCIDENCE OF ROOT ROT IN BARLEY 
GROWN UNDER VARIOUS CULTURAL PRACTICES 

L .  Piening, D. Dew and R. Edwards 

It i s  w e l l  known that  the r o o t - r o t  d i s e a s e s  of 
wheat  and  b a r l e y  caused  b y  soil- inhabit ing patho-  
gens such  as Bipolar i s  sorokiniana (Sacc . )  Shoe- 
m a k e r  and  F u s a r i u m  culmorum (W. G. S m . )  S a c c .  
a re  f a v o r e d  m o r e  b y  cer ta in  c r o p  sequences than b y  
o t h e r s .  

C r o p  sequences  de te rmine  the type and  amount 
of o rganic  m a t t e r  introduced into the soi l ,  which, in 
t u r n ,  influences the types and n u m b e r s  of patho - 
genic and  nonpathogenic so i l  m i c r o o r g a n i s m s .  Che- 
m i c a l  nu t r ien ts  a l s o  influence the types of m i c r o -  
o r g a n i s m s  found ( 2 ) .  

An examination of b a r l e y  in f ields in the L a-  
combe,  Alberta,  area in the  s u m m e r  of 1967 sug-  
ges ted  that  t h e r e  w a s  m o r e  root  ro t  than t h e r e  had 
been  in the prev ious  two y e a r s .  Not knowing the 
r e a s o n  f o r  this  i n c r e a s e  in root  rot ,  we decided to 
m a k e  observa t ions  on the incidence of root  ro t  in 
'Jubilee'and'Gatewaq b a r l e y  grown in plots f o r  expe-  
r i m e n t s  designed to t e s t  the effects  of var ious  r o t a -  
t ions a n d  fe r t i l i ty  t r e a t m e n t s  on gra in  yields and  

matura t ion  r a t e s .  Although these  t r i a l s  have been  
in p r o g r e s s  s ince  1911, r e f e r e n c e  wi l l  be  m a d e  only 
to the previous t rea tment  in 1966. 

The rotat ions included bar ley ,  oa t s ,  hay g r a s -  
s e s ,  w h e a t  o r  corn  in 1966 .  F e r t i l i z e r s  w e r e  
applied a t  the r a t e  of 50 lb/acre of 11 -48-0 (monam- 
monium phosphate) and  150 lb/acre of 33-0-0 (am- 
monium nitrate)  on stubble o r  50 Ib/acre of 11-48-0 
on fallow land. 

Over 100 b a r l e y  plants  in the heading s tage  
w e r e  sampled  a t  random f r o m  each  t rea tment ,  a n d  
tbe amount of t i s s u e  disintegrat ion and discolorat ion 
of the subter ranean  port ions of the plant  w a s  noted. 
On our  sca le  m a x i m u m  discolorat ion w a s  r a t e d  5,  a 
t r a c e  of infection was  r a t e d  1, and  no v isua l  infec- 
tion was  r a t e d  0 .  

The data in Table 1 contradict  the  genera l  b e -  
lief that  root  rot  i s  m o r e  common on b a r l e y  follow- 
ing b a r l e y  (3) .  The lower  incidence of root  r o t  in 
'Gateway' b a r l e y  growing on b a r l e y  stubble i s  h a r d  

Table  1 .  Incidence of root  ro t  in 1967 on two b a r l e y  cu l t ivars  grown in var ious  rotations, 
with and  without f e r t i l i z e r  

B a r l e y  P r e v i o u s  Disease  index* , 

cul t ivar  t rea tment  With fert i l izer** Without f e r t i l i z e r  

Gateway Gateway stubble 1 . 5 0  2.00  

Gateway fallow 3.46 4 . 0 8  

Jubilee fallow 1 .00  1 . 5 6  

Jub  i le  e b reaking  (hay) 1 . 0 1  1 . 5 6  

Jubilee Jubilee stubble 0 .  89 1 . 3 1  

Jubilee wheat s tubble 0 . 9 0  1 .20  

1. 8 3  2 .55  Jubilee and  
b r o m e g r a s s  

wheat s tubble 

* 
** On stubble: monoammonium phosphate (1 1 -48-0), 

Where 5 r e p r e s e n t s  s e v e r e  d i sease  a n d  0 no symptoms.  
50 lb /acre  and  ammonium 

n i t r a t e  (33-0-0),  150 lb /acre ;  on fallow: monoammonium phosphate (11 -48-0), 50 lb /acre .  
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to explain. Microbia l  act ivi ty in the b a r l e y  stubble, 
which rece ived  extra nitrogen,  m a y  have adverse ly  
affected the pathogenic m i c r o f l o r a  (1). 

literature cited 

I .  But le r ,  F. C. 1953. Saprophytic behaviour of 
s o m e  c e r e a l  root- rot  fungi. 111. Saprophy- 
t i c  surv iva l  in  wheat  s t r a w  b u r i e d  in soi l .  
Ann. Appl. Biol .  40: 305-311. 

The beneficial  effects  of f e r t i l i z e r  in reducing 
root  ro t  of b a r l e y  was  demons t ra ted  in all the expe- 
r i m e n t s .  The effect m a y  have been due t o  i n c r e a s e d  
vigor of t h e  hos t ,  though the effect of m i n e r a l  f e r t i -  
l i z e r s  on the s o i l  m i c r o f l o r a  m u s t  not be  ignored. 
Guil lemat and Montggut ( 2 )  found a n  apprec iab le  in- 
c r e a s e  in the  growth of s o i l  fungi in fe r t i l i zed  plots  
when compared  with growth in non-fert i l ized soi l .  

A genera l ly  higher d i sease  index f o r  'Gateway' 
b a r l e y  than f o r  'Jubilee '  might  suggest  that the f o r -  
mer cult ivar  i s  m o r e  suscept ib le  to root  ro t .  The 
high d i s e a s e  i n d e x  of 'Jubilee '  b a r l e y  undersown 
with b r o m e g r a s s  could b e  due to the weakening of 
the b a r l e y  in competition with the g r a s s  f o r  l imi ted  
m o i s t u r e .  As the s u m m e r  of 1967 was  d r i e r  and 
w a r m e r  than usual, these  conditions m a y  have p r e -  
d i sposed  the  plants  to a t tack  by so i l -borne  patho- 
gens .  

2 .  

3. 

Cuil lemat,  J . ,  a n d  J. Montegut. 1960. The 
effect  of m i n e r a l  f e r t i l i z e r s  on s o m e  s o i l  
fungi, p. 98-106. D. P a r k i n s o n  and J. S. 
Waid ( e  d .  ) . The ecology of s o i l  fungi 
Liverpool  Univ. Press. Liverpool .  

Ledingham, R. J . ,  B. J. Sallans,  a n d  A. Wen- 
hard t .  1960. Influence of cu l tura l  p r a c -  
t i ces  on incidence of common root  ro t  in 
wheat  in Saskatchewan.  Can. J. P l a n t  Sci. 
40: 310-316. 




