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A METHOD FOR DETECTION AND STUDY OF THE 
SUGAR-BEET NEMATODE I N  SOIL 

E.J. Hawn'  

In  trod uction 
A method, based on Comstock's (1) and Streu's 

(3) root cage, was developedfor  assaying so i l  f o r  
viable cys ts  of Heterodera  schachtii  Schmidt, the 
sugar-beet  nematode. 

Mater ia ls  a n d  methods 
Narrow so i l  chambers  (Fig. 1-A) were  con- 

s t ructed by separa t ing two 2.5-  X 35.5- cm shee t s  
of window glass  with 0 .6- cm fros t- shie ld  gasket 
(Richardson Manufacturing Company Limited, Win- 
nipeg, Manitoba). Each open-topped chamber had 
th ree  2 .5- cm gaps cut in the bottom gasket to  p ro-  
vide fo r  subirrigation. Time tape (Profess ional  Tape 
Company Incorporated, 355 Burlington Avenue, 
Riverside,  Illinois), 3. 8- cm wide, was used to  bind 
the s ides  of the chambers  together. Sieved, a i r - d r y  
so i l  was  poured into each chamber and compacted 
by gentle tapping. The bottom of each chamber  was  
i m m e r s e d  in  water  until the so i l  was completely 
mois tened by capi l lary  action. 

Seeds o r  seedlings were  placed in the moi s t  so i l  
a t  the top of each chamber  which was then enclosed 
in black plas t ic  to  occlude light and prevent growth 
of algae.  

The chambers  were  s e t  a t  an  angle of 30°in a 
combination r ack  andwater ing t r a y  (Fig.  1 -B) which 
forced the plant roots to  grow along the lower soil-  
glass in ter face  (Fig.  1-C).  Water was put into the  
t r a y  as required. 

Results a n d  discussion 
Hatching of 5 schachtii  eggs is ,st imulated i n  

the rh izospheres  of host  plants (4). After four weeks'  
incubation the white-cyst stage could be seen on the 
roots with the a id  of a s tereoscopic  microscope 
(Fig.  1-D). Fully developed cysts  were  visible to  
the naked eye. The ent i re  exposedroot  sys t em was 
examined by drawing a grid,on the glass  andexadining 
each square .  
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Seedlings of the following Cruciferae  were  t r ans  - 
planted to chambers  fi l ledwith & schachtii- infested 
soil: f l ixweed(Descurainia Sophia (L.) Webb), stink- 
weed(Th1aspiarvense L. ), rape (Brass i canapus  L.),  
and commercia l  yellow mus ta rd  (Brass i ca  =a 
Moench). The following weeds of the f a m i l y  
Chenopodiaceae were  a l so  tested: redroot  pigweed 
(Amaranthus retroflexus L. ), & powellii S. Wats. ,  
and kochia (Kochia scopar ia  (L . )  Schrad. ) .  

After four weeks' incubation in the greenhouse 
a t  21-25OC cysts  were  found on the roots of stink- 
weed, rape,  and yellow mustard .  Stinkweed and rape 
have previously been repor ted  a s  hosts for  -- schachtiiby Jones (2).  Thus, resul ts  obtainedby this 
method confirm the susceptibilityof stinkweed, one of 
ou r  m o r e  common weeds, and show the need f o r  
eradication in crop rotations that include the sugar  
beet  and cultivated Cruciferae.  

Yellow mus ta rd  proved sa t is fac tory  as a bioas-  
say  plantbecause of its susceptibil i ty to 5 schachtii  
and the rapid ramification of i ts  roots through the so i l  
in observation chambers .  In a s e r i e s  of t e s t s  in-  
festations a s low as two viable cys ts  p e r 4 5 3 . 6 ~  of 
so i lwere  detected. This methodis ,  therefore ,  p r a c -  
t ica l for  detectinginfestations of & schachtii  inf ie ld  
soil .  

Both male  and female larvae  of 5 schachtii  en te r  
the young roots of the host nea r  thei r  growing tips.  
After approximately th ree  weeks the ma les  emerge  
f r o m  the th i rd  l a rva l  skin and leave the root t o  seek  
out and fer t i l ize  the females .  Swarms ofnematodes 
were  frequently observed nea r  the white cys ts  in the  
chambers  (Fig. 1 -D, a and b). Samples taken f r o m  
these  swarms  containedonly ma les  of 5 schachtii .  
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Figure 11. A. Empty chambers in combination rack and watering 

troy; 
plastic covers. 

C. Exposed lower side of a chamber showing root growth along 

D. White cyst of H. schachtii on mustard root (a) together with 
B. Chambers containing mustard seedlings. Note the black the soil-glass interface; 

a swarm of males (b). 




