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CONTROL O F  WIREWORMS ON POTATOES 
WITH SOIL FUMIGANTS OR INSECTICIDE BAND TREATMENTS 

J e r o m e  A. Onsager  
Entomology Resea rch  Division, ARS, USDA 

9 @ Resul ts  o pr ing fumigation with ethylene dibromide,  Telone , 
and  V i d d e n - D B ( = = - a  fo r  control  of w i r e w o r m s  on potatoes have 
been repor ted  e a r l i e r .  (Onsager ,  1964). These fumigants a t  r a t e s  of 
3 gal. of 8370 solution, 20 gal . ,  and 25 gal. p e r  a c r e ,  respectively,  
reduced cullage f r o m  13 percen t  in  un t rea ted  plots to only a t r a c e  i n  
t r ea t ed  plots, a reduction of a t  l e a s t  96 pe rcen t  o r  m o r e ,  i n  a l l  cases .  
These  t r ea tmen t s  had been applied on Apr i l  12,  1963, fo r  control  of 
the Pacif ic  Coast  w i r eworm n e a r  George,  Washington. 

To t e s t  the effect  of fa l l  fumigation, the  s a m e  3 chemicals  w e r e  
applied a t  the s a m e  respect ive  r a t e s  on August 17-18, 1964 fo r  control  
of the  s a m e  wi reworm n e a r  Royal City, Washington. These plots w e r e  
planted to potatoes on March  19, 1965 and harves ted  on August 5, 1965. 
Again, a l l  3 t r ea tmen t s  gave economic control ,  reducing cullage f r o m  
31 percen t  i n  the untreated plots to 0 .4 -3 .4  percen t  i n  t r ea t ed  plots, 
a reduction of 89-99 percent .  

The re la t ively  high cos t  of so i l  fumigation, especial ly  with Telone, 
Vidden-D, o r  D-D, might  be wel l  justif ied i f  a var ie ty  of susceptible 
so i l  pe s t s  a r e  p resen t .  Since the 1963 a n d  1965 r e su l t s  a r e  i n  a g r e e -  
ment ,  I now believe that  these  fumigants,  i f  applied a t  maximum 
recommended  r a t e s  to Columbia Bas in  so i l s  f o r  control  of nematodes  
o r  symphylans,  will  provide w i r eworm cont ro l  a s  well. These r e -  
m a r k s  do not i n  any way imply tha t  fumigants ,  especial ly  the 
re la t ively  cheap ethylene dibromide t r ea tmen t ,  should be ru led  out a s  
a control  agent  when only w i r eworms  a r e  a problem. Infestations of 
a s  many a s  1 .5-2 w i r eworms  p e r  squa re  foot  have been observed  i n  
the  Columbia Basin.  Under such an  infestation,  it might  be  wise  to 
consider  a well-planned, thorough job of fumigation a s  a method of 
posit ive control .  

A s  i s  the c a s e  with any shor t - l ived s o i l  pesticide,  ce r ta in  con- 
ditions m u s t  b e  m e t  if fumigants a r e  to give max imum effect. 
Requirements  fo r  success fu l  so i l  fumigation include: (1)  the absence  
of l a r g e  quanti t ies of undecomposed c rop  res idue ;  ( 2 )  p roper  so i l  
t empera tu re ;  (3) so i l  that  i s  nei ther  s o  w e t  that  diffusion of the fumi-  
gant i s  impeded no r  so  dry  that  the fumigant diffuses unhindered into 
the  a tmosphe re ;  (4)  placement  of the  fumigant  a t  the  p rope r  depth and 
in te rva l ;  (5) packing the sur face  to p revent  r ap id  diffusion of the 
fumigant into the a tmosphere ;  and (6) so i l  tha t  i s  f r i ab le  and i n  good 
t i l th  to the  depth tha t  fumigants m u s t  diffuse i n  o r d e r  to r each  the 
t a rge t  pest .  I t  i s  not m y  intent to imply  tha t  these  f ac to r s  a r e  i n s u r -  
mountable obstacles .  Instead,  I am only emphasiz ing tha t  fa i lu re  
to sa t i s fy  any 1 of the  6 requi rements  will ,  i n  a l l  probability, r e s u l t  i n  



l e s s  effective control. F o r  bes t  r e sc l t s ,  follow Extension Service 
recommendations and instructions on the fumigant label. 

F r o m  the standpoint of convenience there i s  no competition fo r  
the insecticide band application a t  planting t ime for control of wire-  
worms in  potatoes. While some insecticides ( for  example, diazinon) 
a r e  reg is te red  for  use in  this manner ,  the USDA i s  not recommending 
this type of t rea tment  f o r  wireworm control. We nevertheless  real ize 
that many potato growers  have used  this method, apparently with a 
high ra te  of success .  I would, therefore,  like to discuss  the resu l t s  
of my experiments with s idedress  applications. 

In general,  experimental s idedress  applications have shown much 
promise.  The reduction in  cullage has  averaged 87.5 percent  in  2 
t e s t s  with 3 effective insecticides.  In comparison, in 2 t e s t s  involving 
broadcast  t reatments  with the s a m e  3 insecticides a s  well  a s  spring 
and fal l  fumigation with 3 effective fumigants, cullage has  been reduced 
an  average of 95.5 percent. At f i r s t  glance, this appears  to be a 
small ,  even insignificant, difference, but examination of other f ac t s  
will  change the perspective a bit. 

The relation&ip between density of wireworms and damage to 
potatoes, a s  reported by Gibson (1939), i s  shown in  figure 1. I t  i s  
obvious that a relatively low population of wireworms can cause ex- 
tensive damage. With low wireworm populations, the average percent  
damage inc reases  rapidly with a sma l l  i nc rease  in  the number of wire-  
worms.  In other words,  the surv ivors  of a control measure ,  even 
though they a r e  few in  number,  a r e  capable of causing damage f a r  out 
of proportion to their  relative population level. Nafzrally, the m o r e  
seve re  the init ial  infestation i s ,  the m o r e  important i t  becomes to 
obtain control a s  nea r  a s  possible to 1 0 0  percent. When init ial  infest-  
ations approach o r  exceed about 0.5 wireworms per  square foot, i t  i s  
par t icular ly important  that control m e a s u r e s  be a s  effective a s  
possible. The decision to s t r ive  f o r  maximum control o r  to be sa t i s -  
fied with something l e s s  can be  made  only by the individual grower 
a f te r  he accurately a s s e s s e s  h is  own part icular  situation. 

Another factor to be emphasized i s  that m y  expeiimen$al s idedresses  
were  post-planting t reatments ,  applied i n  May o r  June to potatoes that 
had been planted in  March o r  April ,  respectively.  The relative 
effectiveness of band t rea tment  a t  planting t ime ve r sus  post-planting 
s idedressing has  not yet been established. Therefore,  one should not 
expect the resu l t s  to be equivalent. The insecticides now recommendes 
fo r  wireworm control a r e  not r eg i s t e red  for  post-planting application. 
Their  u se  a s  post-planting applications i s  not legal and would greatly 
enhance the danger of i l legal residues.  My experiments a r e  always 
done i n  sma l l  plots. When i l legal  res idues  a r e  dlscovered, the 
potatoes a r e  dug and destroyed. 

The only insecticide that i s  now recommended i n  Washington a s  a 
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post-planting side d r e s s  t r ea tmen t  i s  ~ i - ~ ~ s t o @ ,  applied a t  2. 5-3 lb. 
p e r  a c r e  fo r  control  of aphids. Unfortunately, Di-Syston has  not 
given economic control  of w i r eworms  i n  potatoes. In  2 different 
exper iments  with sidedress.ed.Di-Syston, reductions i n  w i r eworm 
damage averaged  only 43 and 64 percent.  In  both exper iments ,  cullage 
w a s  ove r  10 percent.  

Since the Di-Syston s ided re s s  t r ea tmen t  has  been used  extensively 
i n  Washington a s  p a r t  of the recommended  aphid control  p rog ram,  it 
might  be  wel l  to examine m o r e  closely i t s  influence on wi reworms .  
We have a l ready  d i scussed  the  high damage potential  of low wi reworm 
populations. 

We have emphasized the necess i ty  of reducing infestations to the 
lowest  possible level .  Di-Syston, if applied a s  recommended f o r  
aphid control ,  could t he re fo re  play a c ruc i a l  ro le  i n  attaining economic 
control  of w i r eworms  under  si tuations whe re  a preplanting broadcas t  
application of a different insect ic ide  had, fo r  some  reason ,  been l e s s  
effective than expected. This informat ion does not imply that  Di-Syston 
a lone should be regarded  a s  a p r i m a r y  w i r eworm control  agent. I t  
m e r e l y  points out that  Di-Syston, if applied a s  recommended fo r  aphid 
control ,  wi l l  help "mop up" w i r eworms  tha t  happen to survive a p r e -  
planting control  measu re .  
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F i g u r e  1. - -The  relation of f ie ld  populations of w i r eworms  to potato 
damage ( a f t e r  Gibson, 1939). 
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