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CHEMICAL CONTROL OF THE GOLDEN NEMATODE, 
HETERODERA ROSTOCHIENSIS: GREENHOUSE OBSERVATIONS 

ON THE USE OF DPX 1410 AS A POTATO SEED PIECE TREATMENT' 

K.G. Proudfoot and Ray F. Morris2 

Abstract 

Treatment of whole p o t a t o  t u b e r s  with s o l u t i o n s  of I n s e c t i c i d e-  
Nematicide DPX 14 10 [s-methyl 1 - (dimethylcarbamoyl) -N- (methyl carbamoyl) oxy 
thioformimidate]  before  p l a n t i n g  i n  po ts  of so i l  a r c i f i c a l l y  i n f e s t e d  with 
c y s t s  o f  t h e  golden nematode (Heterodera r o s t o c h i e n s i s )  reduced 
s i g n i f i c a n t l y  t h e  number o f  c y s t s  i n  the  s o i l  a t  harves t .  Treatment of c u t  
seed  a l s o  reduced c y s t  populat ions b u t  some phyto tox ic i ty  occurred a t  t h e  
concent ra t ions  used. 

Introduction 

The use of chemicals t o  c o n t r o l  t h e  
golden nematode (Neterodera ros t o c h i e n s i s  
Woll.) has been i n v e s t i g a t e d  f o r  many years .  
Recently Peachey e t  a l .  have reviewed t h i s  
a s p e c t  of nematode c o n t r o l  and compiled a 
b ib l iography  of r e l e v a n t  l i t e r a t u r e  publ ished 
between 1932 and 1967 (3- 6).  Some of t h e  
chemicals t h a t  have been used depend f o r  
t h e i r  e f f e c t i v e n e s s  on d i f f u s i o n  through t h e  
so i l  i n  t h e  gaseous s t a t e ,  and an e r a d i c a t i o n  
program using such compounds was developed a t  
Long I s l a n d ,  New York, by Spears ( 7 ) .  B e s t  
r e s u l t s  with t h e s e  chemicals w e r e  ob ta ined  
when s o i l  temperatures  were above G O  F (15.6 
C )  and t h e  s o i l  w a s  f a i r l y  moist.  

More r e c e n t l y  chemicals have become 
a v a i l a b l e  t h a t  appear t o  have i n s e c t i c i d a l  
and nemat ic ida l  p r o p e r t i e s  and it seemed of  
va lue  t o  test  t h e  e f f e c t i v e n e s s  o f  some o f  
t h e s e  i n  c o n t r o l l i n g  t h e  golden nematode. 
One such chemical,  DPX 1410, has  a broad 
margin of s a f e t y  t o  many crops and because of  
i t s  systemic a c t i v i t y  sugges t ions  have been 
made f o r  i ts  use i n  s o i l ,  f o l i a r ,  and seed 
t rea tments  (2). 

Seed p iece  treatment 

In  August 1970 a pre l iminary  
i n v e s t i g a t i o n  was commenced using DPX 1410 
[s-methyl 1- (dimethylcarbamoy1)-E- (methyl- 
cgrbamoyl) oxy thioformimidate  I a s  a seed 
p iece  t rea tment  a t  t h e  rates of  50 g and 100 
g a c t i v e  i n g r e d i e n t  per  l i ter.  Seed p ieces  
o f  t h e  p o t a t o  c u l t i v a r  Pink P e a r l  were dipped 
i n  t h e  nemat ic ida l  s o l u t i o n  f o r  2 minutes and 
then  allowed t o  dry f o r  30 minutes before  
p l a n t i n g  i n  5-inch p o t s  con ta in ing  so i l  
n a t u r a l l y  i n f e s t e d  with nematode c y s t s .  
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Plan ts  were grown t o  matur i ty  i n  t h e  
greenhouse and c y s t s  w e r e  e x t r a c t e d  from t h e  
s o i l  us ing  normal f l o t a t i o n  techniques.  
Seven r e p l i c a t e s  of each t rea tment  were 
p lan ted  and c y s t  numbers were counted i n  two 
25-9 samples of  a i r  d r i e d  so i l  from each 
r e p l i c a t e .  

Using DPX 1410 as a seed p iece  t rea tment  
a t  t h e  r a t e  of 100 g a c t i v e  per  l i t e r  caused 
phyto tox ic i ty ,  and the  seed p ieces  f a i l e d  t o  
produce p lan ts .  This may have been p a r t l y  
a t t r i b u t a b l e  t o  t h e  poor condi t ion  of t h e  
seed p ieces  s i n c e  t h e  t u b e r s  had been s t o r e d  
f o r  10 months before  s t a r t i n g  t h e  experiment. 
A t  t h e  50 g a c t i v e  per  l i ter  ra te  no v i s i b l e  
p l a n t  phyto tox ic i ty  occurred and y i e l d s  were 
only s l i g h t l y  less than t h o s e  of the  c o n t r o l ,  
a s  shown i n  Table 1. The reduc t ion  i n  t h e  
number o f  new c y s t s  formed w a s  extremely 
s a t i s f a c t o r y  and a f u r t h e r  experiment was 
undertaken t o  inves t i g a t e  otiie r 
concent ra t ions  of DPX 1410 .  

Table 1. Effects of dipping seed pieces of Pink Pearl potato in 
DPX 1410 solutions on tuber yield and on production of 
golden nematode cysts 

Total cysts Estimated no. Tuber 
Treatment recovered new cysts formed yield 

(q actzve/liter) (no./lOO g soil) (no./lOO q soil) (q/plant) 

Control, water only 73 52 54 

50 27 6 46 

100 21 0 0 

Whole tuber t rea tment  

In  t h e  second exDeriment, e i g h t  
concent ra t ions  of DPX 1410 were t e s t e d ,  
ranging from 2 t o  66 g a c t i v e  i n g r e d i e n t  per 
l i t e r  (Table 2 ) .  Small whole t u b e r s  of t h e  
c u l t i v a r  Arran Victory were dipped €or  2 
minutes and allowed t o  dry f o r  annroximately 
5 hours. They were then p lan ted  i n  s o i l  
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Table 2.  Effects  of dipping whole tubers of Arran Victory potato i n  
solut ions of DPX 1410 on tuber y ie ld  and on production of 
golden nematode cys t s  

Treatment Mean no. of Mean y ie ld  of Mean no. of 
(g a c t i v e / l i t e r )  cysts/pot a t  harvest  tubers (g/pot) cysts/g s o i l  

Control, water only 547 118 76.8 

2 223 124 31.2 

4 152 126 22.8 

8 137 1 1 2  18.6 

16 63 1 2 1  10.1 

24 56 97 9.7 

40 93 127 15.7 

50 83 98 13.2 

66 53 126 8.6 

SE k 1.3 

a r t i f i c i a l l y  i n f e s t e d  with nematode c y s t s  a t  fungic ide  t o  give c o n t r o l  o f  both nematode 
t h e  rate of 50 c y s t s  per  5-inch pot .  Tests and fungal  p e s t s  have been i n i t i a t e d .  
i n d i c a t e d  t h a t  s l i g h t l y  less than 60% of t h e  
c y s t s  contained v i a b l e  contents .  Each 
t rea tment  w a s  r e p l i c a t e d  f i v e  times and Acknowledgments 
tubers  w e r e  p lan ted  on 2 February and 
harves ted  6 J u l y  1971. N o  phytotoxic e f f e c t s  The authors  thank DuPont of Canada f o r  
were observed with any t reatment .  t h e  supply of  DPX 1410 used i n  these  s t u d i e s  

The weight of a i r- d r i e d  s o i l  i n  each po t  
was determined and two 25-4 samples of s o i l  

and W.O. Coles f o r  t e c h n i c a l  a s s i s t a n c e .  

from each po t  w e r e  then examined f o r  nematode 
c y s t s .  The number of c y s t s  produced i n  each Lkerature cited 
pot was and the determined 1. A t l a n t i c  Po ta to  Commit tee .  1971. P o t a t o  

product ion recommendations f o r  t h e  
A t l a n t i c  Provinces. 

f o r  each t rea tment  are shown i n  Table 2 .  
Analysis  o f  t h e  c y s t  d a t a  w a s  completed using 
a l o g  (x+l )  t r ans format ion ,  and the  mean 
numbers of cysts/100 9 s o i l  c a l c u l a t e d  from 2 .  DuPont of Canada Limited. 1969. DuPont 

I n s e c t i c i d e  Nematicide 14 10. Product t h e  detransformed d a t a  a r e  shown i n  column 4 ,  
Inform. Bu l l .  Table 2. 

Dipping t u b e r s  i n  DPX 1410  s o l u t i o n  
r e s u l t e d  i n  s i g n i f i c a n t l y  fewer c y s t s  than i n  
t h e  con t ro l .  With i n c r e a s i n g  concent ra t ion  
o f  DPX 1410 the  numbers o f  c y s t s  decl ined 
markedly though no t  uniformly, s i n c e  fewer 
c y s t s  r e s u l t e d  from dipping i n  16 g a c t i v e  
p e r  l i t e r  than  from 4 0  o r  50 g a c t i v e  per  
l i ter .  T’nis discrepancy w a s  probably due t o  
t h e  d i f f i c u l t y  of ensur ing  even d i s t r i b u t i o n  
of  t h e  small number o f  c y s t s  with v i a b l e  
con ten ts  added t o  each p o t ,  and t o  
experimental  e r r o r s  i n  e s t i m a t i n g  c y s t  
numbers. Di f fe rences  i n  t u b e r  y i e l d  between 
t rea tments  w e r e  nons ign i f ican t .  I f  these  
r e s u l t s  a r e  confirmed by f i e l d  experiment DPX 
1410 w i l l  provide a r e l a t i v e l y  cheap and 
s imple method of p revent ing  t h e  build-up of 
nematode i n f e s t a t i o n s  i n  p o t a t o  s o i l s .  
Liquid t rea tments  f o r  t h e  c o n t r o l  of fungal  
o r  i n s e c t  p e s t s  are n o t  widely used b u t  seed 
p iece  d u s t s  f o r  t h e  c o n t r o l  of fungal  
d i s e a s e s ,  e.9. fusar ium seed-piece decay, a r e  
now recommended ( 1 ) .  I n v e s t i s a t i o n s  i n t o  t h e  
use of  g ranula r  DPX 1410 toge ther  with a 
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