
VOL.46, NO. 3, CAN. PLANT DIS. SURV. SEPT. I966 85 

I 

I 

I 

CONTROL OF ROOT DISEASE IN PEAS ON 
IRRIGATED L A N D  B Y  SEED TREAT-MENT 

F. R. Harper 1 

Abstract 
The effect of seed t r ea tmen t  with seven fungicides on emergence,  yield, and root 

rot  of peas  (P i sum sat ivum L.) was  determined on i r r iga t ed  land. Emergence and yield 
were  significantly g rea te r  f r o m  t r ea t ed  than f r o m  untreated seed. Resul ts  were  generally 
be t t e r  for  peas  t rea ted with captan, Hercules  3944X. Bayer  47531, and HRS 1591B than 
f o r  those t rea ted with th i r am,  dichlone, and Chemagro 4497. Severity of root ro t  was  e s -  
sentially unaffected by seed t rea tment .  

Introduction 
Seedling and root d iseases  cause seve re  damage 

to peas  ( 1 ,  4, 5 ) .  In southern Alberta Pythium is the 
important pathogen of pea  seedlings,  whereas  F u s a r -  
ium, Pythium, and Rhizoctonia a r e  the important  
root pathogens of o lder  plants (4).  In 1964 and 1965 
seve ra l  regis tcred and experimental  fungicides were  
evaluated a s  seed treatrnenks fo r  thei r  effect on peas  
on i r r iga t ed  land in this a r e a .  The r e su l t s  a r e  given 
h e r e .  

Mater ia ls  a n d  methods 
The fungicides tes ted  were  65% captan, 75% thi-  

r a m ,  50% dichlone, Bayer 47531 (70% N'- (dichloro-  
f luo romethy1thio)-g, g- dimethyl -El-phenylsulphami- 
de)2 ,  Chemagro 4497 (50% of a halogenated sul fur-  
containing aliphatic product of undisclosed formula)2,  
HRS 15 9 1 B (ethylenebis (tetrahydrothi0phenonium)-di- 
bisulfate)3,  and Hercules 3944X (30% 5-chloro-4-  
phenyl-1, 2-dithiol-3-one t 40% captan t 20% hexa- 
c h l ~ r o b e n z e n e ) ~ .  P e a  se.cds were  t rea ted in bulk and 
subdivided for  sowing. The fungicides were  applied 
a s  s l u r r i e s  a t  the lowest and highest r a t e s  r ecom-  
mended by the manufacturer .  

Exper iments  were  conducted each yea r  at  Taber ,  
Alberta,  on land abandoned for  commercia l  produc- 
tion of peas  because  of s eve re  root ro t ,  and at the  
Canada Department of Agriculture Resea rch  Station, 
Lethbridge, Alberta,  on land cropped with peas  each 
yea r  since 1960. 'Ea r ly  Sweet 11' peas  were  sown 
at 160 seeds/row in randomized blocks with 6 repl i-  
ca t e s .  Plots  were  single 20-foot rows, 1 foot apa r t .  
Each replicate contained two untreated plots and one 
plot of each t rea tment .  

Emergence counts were  taken 3 weeks a f t e r  sow- 
ing. Yield was expressed as f r e s h  weight of plants 
p e r  row a t  process ing matur i ty  (about 60 days a f t e r  
sowing). Root rot  was es t imated at  the s a m e  t ime 
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on a 0 to  5 scale  using 50 plants p e r  t r ea t ed  row in 
each of 6 repl ica tes  in 1964 and 2 repl ica tes  in 1965. 
In this rating 0 denoted no root ro t  and 5 a dead plant. 

Diff e r ence s among t r ea tmen t s  w e r e  evaluated 
by Duncan's multiple range t e s t  (2). 

Results 
Emergence counts of ' E a r l y  Sweet 11' peas  w e r e  

g rea te r  ( P < O .  01) f r o m  seed t r ea t ed  with fungicides 
than f r o m u n t r e a t e d s e e d  (Table 1).  In all t h r e e  t e s t s  
whe r e  the re  were  s ta t i s t ic  ally significant diff e r enc e s 
in emergence among the t r ea t ed  plots,  captan a t  3 
and 6 ounces and Hercules  3944X at 2 and 4 ounces 
were  the mos t  effective fungicides.  In the 1964 t e s t  
where  the re  were  s ta t i s t ica l ly  significant differences 
in emergence among t r ea t ed  plots,  Bayer  47531 at  
6 ounces and t h i r a m  at 4 ounces w e r e  among the m o s t  
effective fungicides. In the 1965 exper iments  HRS 
1591B a t  2 and 5 ounces was  among the mos t  effec- 
tive fungicides in both t e s t s .  Dichlone at  4 ounces 
a n d c h e m a g r o  4497 a t  2 ounces were  among the mos t  
effective fungicides only in one of the two t e s t s  in 
1965. 

Yield of peas  f r o m  t r ea t ed  seed  was higher  (P< 
0.  05) than f r o m  untreated seed  (Table 2 ) .  Generally 
the  t r ea tmen t s  with the highest emergence  counts 
a l so  had the highest yields.  The t r ea tmen t s  with the 
lowest emergence in each exper iment  had the  lowest 
yield. 

Emergence and yield in 1964 for peas  t r ea t ed  
with Bayer  47531 and t h i r a m  generally conf i rm those 
fo r  1963 repor ted  previously (4).  

Severity of root rot  in untreated peas  f r o m  the 
4 exper iments  was  as follows:- 

1965 Location 1964 

Taber  4 .11 3. 76 

- 

Lethb ridge 3. 64 3. 60 

There  was  no appreciable  differences in  sever i ty  of 
root rot  between t r ea t ed  and untreated peas  except 
a t  Lethbridge in 1964 when the re  was l e s s  (P<O. 01) 
root rot  in peas  t r ea t ed  with captan and Bayer  47531 
a t  6 ounces than in the untreated peas ,  

Phytotoxicity to  peas  was  not encountered with 
any of the seven fungicides in  these  exper iments .  
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Table 1. Emergence of 'Ea r ly  Sweet 11' peas  following seed  t reatment .  

1 
Emergence,  % 

Rate 
oz/cwt 

Lethbridge Taber  

1964 1965 Seed t reatment  1964 1965 

Captan, 65% 3 . 0  
6. 0 

85. 5a2 94.2a 
88. 9a 94. O a  

87.7ab 92. l a b c  
93.8a  93. 8ab 

84.5bc 
93. 3a 

Bayer 47531 1 . 0  
6 .0  

79.4a 
90. 3a 

Hercules 3944X 

Thiram,  7570 

2 .0  
4 .0  

87.7a 91. 5ab 88. 8ab 91. 7abc 
88.2a 94. l a  91.8a 95. l a  

2 .0  
4.0 

76.8a 
83. 2a 

78. 2c 
90. l ab  

HRS 1591B 2 . 0  
5 . 0  

89 .-5ab 
94. 3a 

94.9a  
94.7a  

Dichlone, 5070 2 . 0  
4 .0  

84. 8b 
89. l ab  

86. 6cd 
88.5bc 

Chemagro 4497 0.  5 
2 .0  

64. 7c 
85. 3b 

79.8d 
91.9abc 

Unt r e  a t  ed 37.8b 14. 3d 
29. Ob 14.9d 

21.7d 49.0e 
l 9 . 4 d  52.9e 

Mean of 6 replicates.  

Means in each column followed by the same  le t ter  do not differ f r o m  each other a t  F' = 0 .01  

Discussion 
Seed t reatment  protected germinating peas  f r o m  

seed  rot  and seedling blight but was not effective in  
controlling root rot of older plants.  Yields were  r e -  
lated to emergence but not to root rot. McCallan (6) 
and Cruikshank (1) a lso  repor ted no reduction in  root 

ro t  of peas  by seed t reatment .  At present  the re  ap- 
p e a r s  to be no pract icalchemicalcontrol  of pea  root 
rot  although Lockwood (5) and Haglund (3) have r e -  
por ted a reduction of root- rot  sever i ty  by soi l  appli- 
cation of fungicides in the greenhouse. 
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Table 2. F r e s h  weight of plants a t  ha rves t  of ' E a r l y  Sweet 11' peas  following seed  t reatment .  

~~ ~ 

Seed t reatment  

~~ - ~ 

Yield/row, g1 

Lethbridge 

1964 1965 

Taber  

1964 1965 
Rate 

oz/cwt 

Captan, 65% 

Bayer 47531 

Hercules  3944X 

Thiram,  75% 

HRS 1591B 

Dichlone, 50% 

Chemagro 4497 

Untreated 

1 102ab2 
11 38ab 

2152ab 
2321a 

1591ab 
1641 ab 

3 .0  
6 .0  

1214ab 
1157ab 

1 . 0  
6 .0  

999ab 
1256a 

1616ab 
1772a 

2 . 0  
4 .0  

1265a 
1 124ab 

1867ab 
1913ab 

1546ab 
1501b 

1086ab 
11 30ab 

2.0 
4 .0  

940b 
1214ab 

148313 
1591ab 

2.0 
5 . 0  

2053ab 
1966ab 

11 98ab 
1253a 

2 .0  
4 . 0  

1947ab 
2078ab 

1108ab 
11 96ab 

0.5 
2.0 

1717b 
21 12ab 

10 34b 
1 142ab 

426c 
298c 

358c 
342c 

405c 
352c 

552c 
620c 

-~ 

Mean of 6 replicates.  

2 Means in  each column followed by the same le t t e r  do not differ f r o m  each other  a t  P = 0.05.  
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