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EFFECTS O F  S O M E  C U L T U R A L  P R A C T I C E S  O N  R O O T  R O T  
O F  BARLEY IN  CENTRAL ALBERTA 

1 L. Piening, R .  Edwards,  and D.  Walker  

Abstract 

I n  f i e l d  p l o t  experiments i n  n a t u r a l l y  i n f e s t e d  s o i l ,  r o o t  r o t  of 
b a r l e y  w a s  more severe  on t h e  v a r i e t i e s  ' O l l i '  and 'Gateway' than  on ' G a l t '  
o r  'Conquest ' .  When sown 4 inches  deep ' O l l i '  had more r o o t  r o t  than  when 
sown 2 inches  deep. The a d d i t i o n  of f e r t i l i z e r s  con ta in ing  n i t rogen  and 
phosphorus r e s u l t e d  i n  less r o o t  rot  than  on n o n f e r t i l i z e d  land. Urea 
added before  seeding t o  both s t u b b l e  and fal lowed land  reduced r o o t  ro t ,  
b u t  ammonium n i t r a t e  increased  r o o t  rot  r a t i n g s .  B i p o l a r i s  sorok in iana  
(Helminthos orium sativum) was isol inted from t h e  subcrown in te rnodes  of 4 0 %  
o? t h e  p lanzs  test- a l l  t rea tments ,  Fusarium spp. from 2 0 % .  

I n  1967 some observa t ions  on t h e  
inc idence  of  root r o t  o f  b a r l e y  (Hordeurn 
vu lgare  L.) grown under var ious  c-r 
p r a c t i c e s  w e r e  made a t  Lacombe, Alber ta  ( 3 ) .  
These observa t ions  w e r e  cont inued i n  1968 and 
1969, and t h e  amount of root rot  was also 
determined i n  s e v e r a l  a d d i t i o n a l  experiments 
on t h e s e  p l o t s .  Root r o t  w a s  examined i n  
r e l a t i o n  t o  v a r i e t a l  r e a c t i o n ,  seed ing  dep th ,  
fungic ide  t rea tment  of t h e  seed ,  t h e  presence 
of  ground b a r l e y  i n  t h e  seed  bed, and d a t e  o f  
seeding.  The e f f e c t  of v a r i o u s  n i t r o g e n  
conta in ing  compounds on root ro t  development 
w a s  also t e s t e d  i n  1969. 

Methods 
The area chosen f o r  t h e s e  t r i a l s  has been 

under c u l t i v a t i o n  s i n c e  1911. Seed w a s  sown 
2 or 4 inches  deep i n  rod  rows and each 
t r e a t m e n t  w a s  r e p l i c a t e d  f o u r  times on both 
s t u b b l e  and fa l low land.  Approximately 70 t o  
100 p l a n t s  were examined f o r  r o o t  r o t  i n  each 
t r e a t m e n t  on each of  t h e  fo l lowing  d a t e s :  2 
J u l y ,  14 J u l y ,  14 August, and 4 September 
1968. The d a t a  p resen ted  h e r e  w e r e  recorded 
on 4 September. The d a t a  ob ta ined  a t  t h e  
o t h e r  d a t e s  was of  t h e  same r e l a t i v e  o r d e r  atr 
t h a t  ob ta ined  i n  September, a l though t h e r e  
w a s  less d i s e a s e .  The degree of r o o t  rot  w a s  
i n d i c a t e d  by t h e  amount o f  t i s s u e  
d i s i n t e g r a t i o n  and d i s c o l o r a t i o n  on t h e  
subcrown i n t e r n o d e  a t  t h e  s o f t  dough s tage , ,  
A r a t i n g  of  5 i n d i c a t e d  t h e  maximum amount of 
root rot found, whereas a trace amount of 
i n f e c t i o n  was r a t e d  1. The r a t i n g  i n d i c a t e d  
t h e  average va lue  ob ta ined  by examining 70- 
100 subcrown in te rnodes  from each t reatment .  
A l l  t h e  ' O l l i '  and 'Gateway' p l a n t s  examined 
had root rot.  

1 Research S t a t i o n ,  Canada Department of 
A g r i c u l t u r e ,  Lacombe, Alberta .  
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F e r t i l i z e r ,  when used, w a s  a p p l i e d  t o  
s t u b b l e  a t  t h e  rate of  50 lb /ac re  o f  11-48-0 
(monammonium phosphate) and 150 l b / a c r e  o f  
33-0-0 (ammonium n i t r a t e ) ;  and t o  fa l low a t  
50 lb /acre  of 11-48-0. 

The t rea tments  were sown on 3 June 1968 
on land  t h a t  had been fal lowed or  i n  b a r l e y  
i n  1967, except  one experiment ,  which w a s  
sown on 12 June. 

Varietal  r e a c t i o n  t o  root r o t  w a s  r a t e d  
on 'Gateway', ' O l l i ' ,  'Conquest' and ' G a l t '  
ba r ley .  Rat ings were also made on 'Gateway' 
p l a n t s  grown from seed  t h a t  had been t r e a t e d  
with 2 oz/bushel  o f  t h e  fungic ide  Bay 33172 
(50% 2- [2-furyl]  -benzimidazole) s u p p l i e d  by 
Chemagro Co., Toronto, Onta r io ;  on ' O l l i '  
sown wi th  200 g of ground b a r l e y  seed  mixed 
with t h e  seed;  on ' O l l i '  sown 4- and 2 inches  
deep: and on late-sown 'Gateway' on 
f e r t i l i z e d  and n o n f e r t i l i z e d  land. 

Urea, ammonium n i t r a t e ,  or anhydrous 
ammonia, p rov id ing  50 l b  o f  n i t r o g e n  p e r  
acre, w a s  worked i n t o  t h e  so i l  one day b e f o r e  
seed ing  with 'Gateway' b a r l e y .  They w e r e  
a p p l i e d  t o  t h e  f e r t i l i z e d  and n o n- f e r t i l i z e d  
s t u b b l e  and fa l low land ,  each t rea tment  
covering 2500 f t 2 .  

Results and discussion 

The r e s u l t s  o f  f o u r  o f  t h e s e  experiments  
are i l l u s t r a t e d  i n  F igure  1. There was more 
v i s i b l e  root r o t  of b a r l e y  when it was grown 
on summerfallow than  on s t u b b l e  land. This  
s i  i n  agreement w i t h  t h e  r e s u l t s  r e p o r t e d  
from t h i s  area i n  1067 (3 ) .  ' G a l t '  and 
'Conquest ' ,  which are both widely grown i n  
c e n t r a l  Alber ta ,  appeared t o  have less root 
r o t  than  'Gateway' or ' O l l i ' .  Hamilton e t  
a l .  ( 2 )  i n  a greenhouse s tudy  comparing t h e  
r e a c t i o n  of  b a r l e y  v a r i e t i e s  t o  root r o t  
found ' O l l i '  t o  b e  among t h e  most s u s c e p t i b l e  
varieties. 
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Figure 1. Root rot ratings on barley grown on stubble and fallow land. 
A) 'Gateway' seeded June 3 and June 12; B) 'Olli '  seeded at 2- and 

4-inch depths; C) Reaction of the barley cultivors 'Golt', 'Conquest', 
'Olli ' ,  and 'Gateway'; D) 'Gateway' grown on fertilized and non- 
fertilized land. 

The s p r i n g  of 1968 was very dry i n  
c e n t r a l  Alber ta  and consequently many farmers  
seeded t h e i r  g r a i n s  deeper  than  usual .  I n  
o u r  t r i a l s ,  seed ing  ' O l l i '  4 inches  deep 
r e s u l t e d  i n  more root ro t ,  e s p e c i a l l y  on 
fallow so i l ,  than  seed ing  a t  2-inch depths. 

With late-sown 'Gateway' , r o o t  ro t  
r a t i n g s  w e r e  h igher  on p l a n t s  grown i n  
n o n f e r t i l i z e d  s o i l  than  on those  grown i n  
f e r t i l i z e d  so i l .  S i m i l a r  r e s u l t s  were 
observed i n  1967. It  is p o s s i b l e  t h a t  t h e  
e f f e c t  o f  t h e  f e r t i l i z e r s  may i n c r e a s e  h o s t  
v i g o r  and growth, so t h a t  t h e  amount o f  
d i s e a s e d  t i s s u e  compared t o  hea l thy  t i s s u e  
may be less. The work of Broadfoot and Tyner 
(1 )  i n d i c a t e d  t h a t  a close r e l a t i o n s h i p  
e x i s t e d  between h o s t  v i g o r  and s u s c e p t i b i l i t y  
to  d i sease .  I n  t h e  1969 experiment, u r e a  

reduced root r o t  s l i g h t l y  on n o n f e r t i l i z e d  
fa l low and on s t u b b l e ,  b u t  anhydrous ammonia 
reduced root ro t  only on fa l low s o i l .  Root 
r o t  was increased  when ammonium n i t r a t e  w a s  
a p p l i e d  (Table 1 ) .  

'Gateway' b a r l e y  sown on 12 June 1968 had 
more root ro t  than  t h a t  sown 9 days earlier. 
Due t o  t h e  dry  condi t ions ,  t h e  later- sown 
seed  had less moisture t o  s tar t  germinat ion 
and growth and t h i s  may have produced 
somewhat weaker p l a n t s  t h a t  w e r e  more 
s u s c e p t i b l e  t o  a t t a c k  by r o o t  ro t  organisms. 

I t  w a s  hoped t h a t  i n c r e a s e d  microb ia l  
a c t i v i t y  i n  t h e  a r e a s  immediately around t h e  
seeds  amended wi th  b a r l e y  meal would have 
reduced t h e  a c t i v i t y  o f  t h e  r o o t  ro t  



VOL. 49, N0.3,  CAN. PLANT DIS. SURV. SEPT. 1969 

Table 1. Root ro t  ratings of 'Gateway' bar ley  on fert i l ized and nonfertilized fallow and 
stubble land t rea ted  with three  compounds supplying 50 lb nitrogen/acre 

Condition 
Ammonium 

Control nit ra te  Urea 
Anhydrous 
ammonia 

of -- 
land F* NF** F NF F N F  F N F  

~~~~~~~ 

Stubble 1.25t 1 .62  1.39 1.79 1.17 1.50 1.56 2.00 

2. 64 3.05 2. 27 2.61 2.00 2.22 Fallow 2. 26 2. 71 

* F = fert i l ized: in addition to the treatment indicated, fertilized stubble received 
50 Ib/acre of 11-48-0 and 150 Ib/acre of 33-0-0 (ammonium nitrate);  and fert i l ized fallow 
received 50 lb /acre  of 11-48-0. 

** NF.= non-fertilized. 

t Root ro t  ratings based on a sca l e  of 0 (healthy) to 5 (maximum disease). 

pathogens. However , barley meal placed w i t h  
' O l l i '  seed d id  not  reduce root  ro t  on fallow 
soi l  and increased it s l i g h t l y  on s tubble  
s o i l .  The type of organic matter i n  ground 
barley kernels d i f f e r s  from barley straw 
which has had 4 o r  5 months t o  decompose, 
Dressing 'Gateway' seed with Bay 3317:2 
increased root  r o t  of both fallow and stubble 
land. The chemical had, however, the  marked 
e f f e c t  of increasing t h e  he ight  of p lants .  
On s tubble  the  mean height  of Gateway plant!; 
from seed t r e a t e d  w i t h  Bay 22172 was 29.1 
inches compared with 23 inches forplants  from 
non-treated seed. On fallow t h e  t r ea t ed  
barley averaged 33 inches i n  height  and the  
untreated p l an t s  , 30.9 inches. The r e s u l t s  
suggest  t h a t  t h i s  chemical may have growth 
promoting e f f ec t s .  

Af ter  harves t ,  the  root  of t h e  p lants  0 1 1  
both s tubble  and fallow s o i l  were pulled up 
and the  roots  washed 24 h r  i n  running t a p  
water. The subcrown internodes were cu t  ou t  
and placed i n  10% Chlorox f o r  1 min and 
r insed  i n  steri le water. These sec t ions  were 
placed on pota to  dextrose agar (PDA) i n  p e t r i  
p l a t e s  and the  fungi t h a t  grew from them were 
iden t i f i ed .  Several hundred roots  were 
examined on th ree  occasions. Forty percent  
of t he  p l an t s  from a l l  treatments yielded 

(Sacc. i n  Sorok.:) 
sativum Pamm., King 

b Bakke) , and 20% y i e f d m r i u m  culmoruin 
(W.G. sm.)  Sacc. or  Fusar um r a m 6  
Schwabe. Tvner (4) a h 0  : e n o r b :  - -  
sativum was i s o l a t e d  more frequhntly than Fr 
m u m  from wheat s tubble  i n  c e n t r z r  
Alberta. In  each assay, it was i n t e r e s t i n g  
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t o  note t h a t  l a rge  numbers of bac te r i a  
developed on PDA about t he  internode sec t ions  
from plants  grown on fallow land bu t  not  from 
those grown on stubble.  
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