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Hatching Response of the Sugarbeet Nematode, Heterodera 
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The  effects of electr ic fields on ga lvanotac-  
tic behav io r  and survival  have been investi-  
ga ted  for  a number  of free-l iving and paras i t ic  
nematodes  (1, 3, 4 ) .  Recen t  work  demon-  
s t ra ted  e lec t ros t imula t ion  of egg masses  of 
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Meloidogyne incognita acrita Chi twood  1949 
increased  the ra te  of hatch ( 2 ) ;  s imilar  
exper iments  have not  been  r epor t ed  for  
o ther  nema tode  species. Consequent ly ,  we 
a t t empted  to increase  hatching of larvae  f rom 
cysts of the sugarbee t  nematode ,  Heterodera 
schachtii Schmidt  1871, by  electr ical  s t imu- 

lat ion to de te rmine  whether  a species outs ide  

the genus Meloidogyne reacts  s imilarly.  

The  e lect r ica l  appa ra tus  used  was de- 

scr ibed by  Caveness  and Caveness  (1). Cysts  

TABLE 1. The influence of electric stimulation on hatching of larvae from encysted and free eggs of 
Heterodera schachtii. 

M a x i m u m  
Electr ic  Cur ren t  

Potential  ( m a )  

T a p  W a t e r  t Beet  Root  Di f fusa te  

Cysts  2 Eggs Cysts  Eggs  

2 :~ 60 2 60 2 60 2 60 

Test Number 1 
1 VAC .27 1,014 1,443 1,320 819 13,559 12,303 11,241 13,346 
1 VDC .01 1,635 1,404 1,362 1,400 10,608 13,716 13,197 12,719 

10 VAC 2.0 1,652 405 861 1,345 13,525 12,225 10,260 12,474 
10 VDC 2.0 1,022 1,604 1,123 958 12,508 13,907 12,811 14,609 
20 VAC 2.0 823 1.360 799 1,138 12,182 13,436 13,992 12,220 
20 VDC 2.0 937 - -  1,378 1,336 13,398 13,224 11,722 14,859 
60 VAC 2.0 . . . .  14,289 - -  11,936 14,620 
60 VDC 2.0 888 1,821 1,193 922 13,772 14,119 12,694 13,185 

Untreated 1,694 1,567 14,350 10,308 

Test Number 2 
1 VAC .45 3,096 2,172 4,107 4,731 8,615 10,290 9,944 8,939 
1 VDC 130 3,144 3,049 2,715 2,713 9,042 9,350 8,851 10,639 

10 VAC 12 3,395 2,370 4,711 3,641 10,005 10,909 9,721 9,346 
10 VDC 80 3,104 2,991 3,999 3,717 8,522 10,490 10,816 9,296 
20 VAC 12 2,003 1,515 3,898 2,924 10,406 10,167 9,969 9,010 
20 VDC 160 2,779 4,235 2,784 2,787 10,424 9,554 8,457 4,956 
60 VAC 12 1,255 !.797 3,187 4,254 9,766 10,625 10,589 11,041 
60 VDC 360 4,235 2.808 1,667 202 3,934 2 922 659 

Untreated 3,328 4,316 7,857 I 1,289 

1 H a t c h  media .  
2 Eggs  wi th in  cysts (cysts)  or  eggs r emoved  f r o m  cysts ( e ggs ) .  N u m b e r  of la rvae  hatched.  A ve r age  of  5 reps  each con- 

ta in ing  10 cysts, dur ing  a 3-week per iod  af ter  t rea tment .  
Length  of  t ime  (sec)  cysts o r  eggs  were  exposed to electrical  t rea tments .  
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or eggs removed from cysts were suspended 
in tap water between the electrodes. Each 
treatment, with suitable controls, was repli- 
cated five times and each replication con- 
sisted either of 10 cysts or the eggs from 10 
cysts. In two tests, eggs or cysts were ex- 
posed to the treatments listed in Table 1, 
then placed in tap water or sugarbeet root 
diffusate; hatch was recorded for a period of 
3 weeks. The second test repeated the treat- 
ments on the first test except that the current 
was adjusted to 2 milliamperes for each volt- 
age tested. 

The AC or DC voltages tested caused no 
increase in hatch of H. schachtii larvae in tap 
water or diffusate. Hatching from cysts or 
free eggs was decreased at 60 V D C / m m  at 
50-350 milliamperes. Sixty V D C / m m  or 
V A C / m m  at 10 milliamperes or less had no 
measurable effect on hatch (Table I ) .  

These results indicate a difference in the 
physiology of hatching between Meloidogyne 
and Heterodera. From a practical stand- 
point, control of the sugarbeet nematode can- 
not be realized by electrical stimulation of 
hatching. 
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