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(3.4 n e m a t o d e s / p l a n t )  and  1.3 cm (3.1 
n e m a t o d e s / p l a n t )  had  more  n e m a t o d e  
pene t r a t ion  than  d ry  (0.5 n e m a t o d e / p l a n t )  or  
imb ibed  (1.5 n e m a t o d e s / p l a n t )  seeds. Those  
w i t h  s l i g h t  r a d i c l e  p r o t r u s i o n  we re  
in te rmedia te  (2.4 n e m a t o d e s / p l a n t ) .  No  
difference in pene t r a t i on  was found  be tween 
D u P u i t s  and  L a h o n t a n ,  and  no cul t ivar  × 
s t a g e  o f  g e r m i n a t i o n  i n t e r a c t i o n  was  
indica ted .  Under  cond i t ions  of  our  test ,  
ge rmina t ing  seeds with radicle  lengths of  
a p p r o x i m a t e l y  0.6-1.3 cm were mos t  sui table  
for  n e m a t o d e  pene t ra t ion .  

I nocu lum levels and  me thods  of  a p p l i c a t i o n  
also inf luenced pene t r a t i on  by D. dipsaci 
(Table  !). Genera l ly ,  p lac ing  all  of  the 
inocu lum direct ly  on the ge rmina t ing  seeds 
was the mos t  efficient  me thod  of  app l i ca t ion .  
Placing one-ha l f  or one - th i rd  of  the  i n o c u l u m  
direct ly  on the ge rmina t i ng  seeds was second,  
app ly ing  the nema todes  af ter  cover ing  with 
soil was th i rd ,  and  inocu la t ing  as the  seedlings 
were emerg ing  was four th  in efficiency. 
Signif icant  i nocu lum levels × me thods  of  
app l i ca t ion  in te rac t ions  were ob ta ined .  

Ideal ly,  the o p t i m u m  inocu lum level should  
resul t  in pene t r a t i on  of  at  least  10 n e m a t o d e s  
in to  most  p lants ,  which would  p rov ide  for  
fa i r ly  rap id  p o p u l a t i o n  increase  in the p lan ts  
t h r o u g h  r e p r o d u c t i o n ,  while  avo id ing  severe 
ini t ial  d a m a g e  f rom pene t r a t i on  by large 
numbers  of  nematodes .  F igure  1 reveals  the 
effects of  increas ing  inocu lum levels on the 
f requencies  of  p lants  with va r ious  levels of  
infect ion when all nema todes  were p laced  on 
the ge rmina t ing  seeds. At  the 25 -nema tode  
inocu lum level, 21 o f  40 p lants  con ta ined  
fewer t han  10 nematodes .  When  the 50- or  
100-nematode inocu lum levels were used,  
only  2 and  1 p lants ,  respect ively ,  had  fewer 
t han  l0 nematodes .  There  were no p lan t s  wi th  
fewer than  10 nema todes  at  the 200-nematode  
level, but  seedlings were d a m a g e d  severely.  
Based on  the n u m b e r  of  p lan ts  wi th  10-20 
nematodes ,  app ly ing  50 nema todes  d i rec t ly  to 
the ge rmina t ing  seed is most  efficient.  

The  da t a  show tha t  even when nema todes  
were app l i ed  d i rec t ly  to ge rmina t ing  seeds,  

only  a b o u t  40% of  the nema todes  were 
recovered  in y o u n g  seedlings.  S imi la r  rates of  
recovery have been ob t a ined  in our  o the r  
studies.  R e m a i n i n g  n e m a t o d e s  a p p a r e n t l y  
were lost  into s u r r o u n d i n g  soil .  
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Page 152--in title, "Hoplolaimus columbus." 

Page 173--Fig. 1, in A., B., C., D. series "C. 183 joules/cm 2'' was omitted. 
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