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EVALUATION OF CHEMICALS IN TIMED-RELEASE PELLETS FOR CONTROL 
OF C O M M O N  ROOT ROT OF WHEAT 

J. T. Mills3and K .  Schreibers 

Abstract 
I n  test  p l o t s  a t  Regina, Saskatchewan, timed release p e l l e t s  c o n s i s t i n g  

of a nucleus of p e a r l  b a r l e y  coa ted  with molasses and l imestone,  
s i g n i f i c a n t l y  reduced root r o t  o f  wheat caused by Cochliobolus sa t ivus  when 
compared wi th  p e a r l  b a r l e y  alone.  However, s i m i l a r  t reatment a t  Morden, 
Manitoba, d i d  n o t  s i g n i f i c a n t l y  reduce r o o t  r o t .  Di f fe rences  i n  r a i n f a l l  
fo l lowing  sowing and i n  t h e  microf lo ra  o f  t h e  so i l  a t  t h e  t w o  l o c a t i o n s  may 
have c o n t r i b u t e d  t o  t h e  d i f f e r i n g  r e s u l t s .  The a d d i t i o n  of fungic ides ,  
c h i t i n ,  or soybean meal t o  t h e  p e l l e t s  d i d  n o t  g ive  a d d i t i o n a l  c o n t r o l .  

Introduction 

A t t e m D t S  t o  c o n t r o l  common root rot of  
cereals caused by soi l- borne Cochliobolus 
s a t i v u s  (It0 E Kurib.) Drechsl.  ex Dastur  by 
seed  t rea tment  have g e n e r a l l y  n o t  been 
e f f e c t i v e  (5 ,9 ) .  Fungicides may be e f f e c t i v e  
i n  l a b o r a t o r y  tests, b u t  under f i e l d  
c o n d i t i o n s  they are probably n o t  p r e s e n t  i n  
t h e  reg ion  of t h e  sub-crown in te rnode  3-10 
weeks a f t e r  sowing. Timed-release p e l l e t s  
have been developed (8)  t h a t  are broken down 
by s o i l  moisture,  thereby r e l e a s i n g  chemicals 
incorpora ted  w i t h i n  t h e  p e l l e t s .  I n  t h e  
p r e s e n t  work such p e l l e t s  w e r e  used t o  
release fungic ides  f o r  d i r e c t  a c t i o n  on C. 
s a t i v u s  and t o  release o t h e r  substances known 
t o  s t i m u l a t e  a n t a g o n i s t s  of t h e  pathogen. 
The fungic ides  used are a t  least p a r t l y  
e f f e c t i v e  a g a i n s t  t h e  pathogen i n  t h e  f i e l d  
( 1 0 )  and i n  t h e  l a b o r a t o r y  (7 ,  and Mills, 
unpublished d a t a ) ;  soybean meal and sugar  
b e e t  molasses (1) are known t o  promote 
germinat ion of  C. s a t i v u s ,  and c h i t i n  (3 )  
promotes growth o S t r e  tom ces spp.,  known 
t o  be a n t a g o n i s t i c  Eo-n. 
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Materials and methods 

The manuf a c t u r e r s 4 0 f  t h e  10 fungic ides  used 
i n  t h i s  s tudy and t h e  ac t ive  i n g r e d i e n t  and 
formulat ion of  each,  where known, are as 
fol lows:  Green Cross, SWF 910; Hoechst, 
2874, 2981, 2988, 2989; Murphy, MC 25 
monos ulpha te  ( b i s -  [ 8-guanidinooctyl] amine 
s u l p h a t e ) ,  MC 25 sesquisu lpha te  (bis-[8-  
guanidinooctyllsesquisulphate); Nor- Am, 
Panogen PX (0.9% methyl mercuric  
dicyandiamide);  Rohm 6 Haas, Uithane M45 
( z i n c  coordinated maneb); and Uniroyal ,  

Vitavax (5  ,b-dihydro-2-methyl-I, 4-oxathiin-  
3- carboxanil ide) .  

The p e l l e t s  a l l  had a nucleus o f  p e a r l  
bar ley .  The c o a t i n g  process  c o n s i s t e d  of  
c o a t i n g  1150 g of  p e a r l  b a r l e y  wi th  a mixture 
of 337 g ground l imestone,  40 g f l o u r ,  75 m l  
sugar  b e e t  molasses, 450 m l w a t e r ,  and 63 g 
fungic ide  formulat ion,  o r  c h i t i n  (Siqma 
Chemical Co., S t .  L o u i s ) ,  o r  soybean meal 
(Canada Packers ,  Feed Divis ion,  Winnipeg). 
The r e s u l t i n g  p e l l e t s  w e r e  coa ted  w i t h  a 
l a t e x  formulat ion,  t h e  th ickness  o f  which 
determined t h e  t i m e  o f  release, i .e.  a f t e r  
approximately 30, 50, and 70 days. P e a r l  
b a r l e y  w a s  coa ted  wi th  t h e  subs tances  by 
us ing  Wurster a i r  suspension equipment ( 1  1 1 .  
Substances w e r e  used wi thout  s p e c i a l  
p r e p a r a t i o n  excep t  t h a t  t h e  l imestone w a s  
ground commercially t o  pass  a 200 mesh 
sc reen ;  t h e  c h i t i n  w a s  b a l l  m i l l e d  f o r  22 h r ;  
and t h e  soybean meal w a s  b a l l  mi l led  f o r  3 
hr.  Forty-two grams of  p e l l e t s  c o n s i s t i n g  of  
equa l  amounts of each of  t h e  30, 50, and 70 
day l o t s  of a p a r t i c u l a r  t rea tment  were used 
i n  each 12 f t  row.  However, i n  each row o f  
t rea tment  no. 15 (Table l ) ,  7 g o f  t h e  
mixture of 30-, 50-, and 70-day release 
p e l l e t s  from each o f  t rea tment  nos. 2 and 1 4  
w e r e  appl ied.  Forty- two grams of  i n s t a n t  
release p e l l e t s ,  those  wi thout  l a t e x  coats, 
w e r e  app l ied  t o  each r o w  of t rea tment  no. 16. 
I n  a d d i t i o n  t o  be ing  used a t  t h e  s t a n d a r d  
rate, Panogen PX ( t rea tment  4) w a s  also used 
a t  t h e  lower rate of  16 g o f  formulat ion t o  
1150 g of p e a r l  bar ley .  

', ' 



-1 - 

VOL. 50, N0 .2 ,  CAN. PLANT DIS. SURV. JUNE, 7970 81 

Wheat ( T r i t i c u m  aestivum L. 'Cypress ' )  
seed  from t h e  1968 croD w a s  sown i n  s i n a l e  
r o w  p l o t s  12 f t  long and 1 f t  a p a r t .  Each 
p l o t  w a s  r e p l i c a t e d  s i x  times a t  each 
l o c a t i o n .  P l o t s  w e r e  sown a t  Morden, Man., 
on May 16 and a t  Regina, Sask., on May 27, 
1969. Two hundred seeds  were sown 2 inches 
deep i n  each r o w  wi th  a twin cone seeder  ( 6 ) ,  
and t h e  p e l l e t s  were simultaneously p laced  
about  1 inch  above t h e  seed. Double guard 
rows of 'Cypress'  wheat were sown a t  t h e  end 
of each block o f  r e p l i c a t e s .  The p l a n t s  w e r e  
p u l l e d  whi le  i n  t h e  la te  milk- early dough 
s t a g e s  (71-73 days a f t e r  seeding)  and 100 
p l a n t s  i n  each r o w  w e r e  r a t e d  for  r o o t  r o t  on 
a 0-5 scale ( 4 ) .  The d i s e a s e  r a t i n g  
percen tage  f o r  each t rea tment  w a s  determined 
by t h e  fo l lowing  formula: 

Avq of numerical r a t i n q s  
o f - i n d i v i d u a l  p l a n t s  x 160 Disease r a t i n g  % = 5 

The r e s u l t s  from a l l  r e p l i c a t e s  were 
s u b j e c t e d  t o  an a n a l y s i s  of var iance.  
P e l l e t s  w e r e  c o l l e c t e d  from s o i l  a d j a c e n t  t o  
t h e  subcrown in te rnodes  from a l l  rows, p l a t e d  
wi th  adheren t  so i l  on moistened f i l t e r  paper ,  
and examined f o r  fungi  a f t e r  15 days. 

Results and discussion 

Root r o t  d i s e a s e  r a t i n g s  a t  Regina ranged 
from 20.6% to  14.32, depending on t rea tment ;  
12 t r ea tments  and t h e  molasses c o n t r o l  
( t rea tment  2 )  gave s i g n i f i c a n t  c o n t r o l  (P< 
0.05) (Table I ) ,  b u t  t h e r e  were no 
d i f f e r e n c e s  among t h e  12 t r ea tments  and t h e  
molasses c o n t r o l .  

R o o t  rot  d i s e a s e  r a t i n g s  a t  Morden ranged 
from 21.2% t o  17.9%, b u t  none of  t h e  
t r e a t m e n t s  had s t a t i s t i c a l l y  s i g n i f i c a n t  
e f f e c t s .  

P e l l e t s  t h a t  d i d  n o t  con ta in  fungic ides  
( t rea tments  2, 14, 15, and 16) taken from t h e  
Regina p l o t s  g e n e r a l l y  possessed a d i f f e r e n t  
m i c r o f l o r a  than  p e l l e t s  w i t h  fungic ides  
(Table 1 ) .  For example, Doratom ces 
purpureofuscus (Fr. ) Morton & S m i t d  
on p e l l e t s  o f  t rea tment  nos. 2 and 15 only;  
Chaetomium erlucidum Serge j  on those  of nos. 
2 and 1- ;;;t;.fe;l.2 asthenopaga 
Dresch le r  on t h o s e  of 16: and a 
non- sporulat ing green shiny-mycelium- on those  
of nos. 2, 14, 15, and 16. P e n i c i l l i u m  
crustosurn Thom w a s  found i n  abundance on 
Panogen p e l l e t s  ( t rea tments  3 and 4)  and w a s  
v i s i b l e  i n  t h e  a d j a c e n t  so i l .  Absidia  
l i c h t h e i m i i  (Lucet and Constant in)  Lendner, 
Gliocladium c.f. s o l a n i  (Har t ig )  Petch,  

Sacc. and a species 

Cochliobolus s a t i v u s .  w a s  observed only on 
root fragments i n  t rea tment  no. 2 .  
Stach  b o t r  s atra Corda was observed i n  
t r e a t i e n t  nos. 2 and 8 (Hoechst 2981) ;  

Table 1. Composition of pellets and results of field 
trials at Regina and Morden for  control of 
soil-borne root rot 

% root rot (means 
of 6 replicates) 

no. Constituentst Regina Morden 
Treatment 

1 Control (pearl barley) 20.6 19.1 

2 Control 
(pearl barley + molasses 
+ limestone) 16.6 20.2 

3 Panogen PX 16.5 19.7 

4 Panogen PX 16.9 20.0 

5 Dithane M45 14.4 21.2 

6 SWF 910 15.1 19.5 

7 Hoechst 2874 16.6 20.5 

8 Hoechst 2981 

9 Vitavax 

10 Hoechst 2988 

11 Hoechst 2989 

12 MC25 monosulphate 

13 MC25 sesquisulphate 

4.3 19.0 

8.8 18.4 

6.9 20.6 

6.1 20.5 

6.3 17.9 

5.6 19.1 

14 Chitin 15.9 20.4 

15 Mixture of treatments 2 
and 14 16.4 21.0 

16 Soybean meal 19.3 18.3 tt 

LSD (0.05) 3.3 NS 

+ Treatments 3 to 16 consisted of pearl barley 
coated with a mixture of the named ingredient, 
molasses, and limestone. 

NS = not significant. 
tt Instant release only. 

nematodes w e r e  found on p e l l e t s  o f  nos. 6 
(SWF 910) and 7 (Hoechst 2874) only.  

Pellets taken from filorden soi l  o f t e n  
possessed Stach b o t r  s atra ,  Gonatobot 
simplex co-urnxani ,TEZI&% 
f a e c a l i s  C a s t e l l a n i  -rs, an: a 
B a c i l l u s  belonging t o  t h e  B. s u b t i l i s  group. 
Occasional ly Cochliobolus sat ' ivus w a s  seen 
s p o r u l a t i n g  on root fragments. P e n i c i l l i u m  
crustosum Thom and P. atulum Bain. were 
a s s o c i a t e d  wi th  Panogen g-atments 3 and 
4), and Gliocladium c.f. s o l a n i  (Har t ig )  
Petch ana G. roseum B a n i t h  o t h e r  
fungic ides  Ttrea- 6,8,9,10,11,12). 
Cladosporium c ladospor io ides  (Fresen. ) D e  
V r i e s  was found o n l y  on p e l l e t s  wi thout  
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f u n g i c i d e s  ( t r e a t m e n t s  1,14,15). Melanos o r a  
sp. w a s  p r e s e n t  on p e l l e t s  o f  tm 
and 3 on ly ,  and nematodes were observed on 
t h o s e  o f -  2 and 9. Absidia  l i c h t h e i m i i ,  
a l though  o c c u r r i n g  on pel le ts-both w i t h  and 
wi thou t  fung ic ide ,  w a s  a t  much lower l e v e l s  
t h a n  a t  Regina. D a c t  l e l l a  as theno  a a 
observed once o&t d t  ::: 
14, and t h e  nonsporu la t ing  green sh iny  
mvcelium once on a D e l l e t  o f  no. 16: 
Chaetomium and Doratokyces w e r e  n o t  

o p:lletsd.of serve 
t t rep tomyces  sp. w a s  seen on 

reatments  2,4,11, and 14 a t  
Morden b u t  w a s  no t  observed a t  Regina. 

The materials i n  t h e  p e l l e t s  are r e l e a s e d  
by moisture .  T o t a l  r a i n f a l l  d u r i n g  t h e  
p e r i o d s  between seed ing  and h a r v e s t i n g  a t  
Morden and Regina w a s  6.80 inches  and 5.29 
inches  r e s p e c t i v e l y .  The r a i n f a l l  dur ing  t h e  
40 day p e r i o d  immediately a f t e r  seeding,  
dur ing  which t h e  30-day p e l l e t s  w e r e  
scheduled t o  break down, w a s  almost i d e n t i c a l  
a t  t h e  t w o  l o c a t i o n s  (Table  2 ) .  The r a i n f a l l  

Table 2. Rainfall (in inches) at Regina and Morden 
during the interval between sowing and the 
day before harvest 

Days after sowing 

Location 0-40 41-60 61-harvest 

Regina 2.65 1.33 1.31 

Morden 2.70 3.35 0.75 

41-60 days a f t e r  sowing, which would h e l p  
degrade t h e  50-day release p e l l e t s ,  w a s  much 
h e a v i e r  a t  Morden t h a n  a t  Regina, and t h e  
r e v e r s e  w a s  t r u e  f o r  t h e  p e r i o d  beyond 60 
days a f t e r  seed ing  which would a f f e c t  t h e  
breakdown of  t h e  70-day release p e l l e t s .  It 
is suggested t h a t  most i n f e c t i o n  r e s u l t e d  a t  
Morden dur ing  t h e  p e r i o d  of  l o w  r a i n f a l l  as 
t h e r e  probably w a s  inadequa te  release o f  t h e  
70-day p e l l e t s .  F u r t h e r ,  t h e r e  may have been 
some l e a c h i n g  o f  chemicals  from t h e  70-day 
p e l l e t s  dur ing  t h e  p e r i o d  o f  heavy r a i n f a l l  
41-60 days from sowing. R a i n f a l l  w a s  more 
even ly  d i s t r i b u t e d  d u r i n g  t h e  50- and 70-day 
p e l l e t  release p e r i o d s  a t  Regina , t h u s  
r e s u l t i n g  i n  the b e t t e r  c o n t r o l .  

There w a s  adequate  i n f e c t i o n  i n  t h e  
controls ( t r e a t m e n t  1 )  a t  bo th  l o c a t i o n s  
(Table 1 ) .  Some root r o t  c o n t r o l  w a s  
o b t a i n e d  a t  Regina, b u t  n o t  a t  Morden, and 
w a s  e f f e c t e d  w i t h  p e l l e t s  t h a t  con ta ined  
molasses bo th  w i t h  and wi thou t  fung ic ides .  
The control  mechanism is n o t  apparen t ,  b u t  it 
may involve s t i m u l a t i o n  by t h e  molasses of  
germinat ion o f  C. s a t i v u s  spores  and 
subsequent  l y s i s -  o f m y c e l i u m  (2)  o r  
s t imula t ion  of  a n t a g o n i s t s ,  o r  both. The 
m i c r o f l o r a  on t h e  p e l l e t s  and on t h e  adheren t  

s o i l  from Regina and Morden d i f f e r e d ,  and 
p o s s i b l y  t h e r e  w e r e  more a n t a g o n i s t i c  
microorganisms i n  t h e  Regina s o i l .  
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