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Improved Methods of Hatching Heterodera schachtii Larvae 
for Screening Chemicals 

A R N O L D  E. STEELE I 

Abstract: T h e  rate of hatching of Heterodera schachtii larvae was greatly increased by placing 
cysts in sieves enclosed by small disposable cups. An appara tus  that  permit ted rapid storage of 
second-stage larvae at 10 C prolonged the viability of the larvae. Key Words: Hatching ap- 
paratus,  sugarbeet nematode, increased viability. 

Syracuse watchglasses have been ex- 
tensively used to evaluate hatching and 
emergence of larvae from cysts of Hetero- 
dera schachtii Schmidt (6). The  use of 
watch glasses as hatching vessels is adequate 
for relatively small tests of about  50 sanl- 
pies. However, this method is not  suitable 
for bioassay of large numbers of samples 
for hatching activity, especially when sam- 
pie volumes available for bioassay are not 
greater than 5 ml/sample,  and cysts must 
be transferred to fresh solutions during the 
bioassay. Reports have shown that greatly 
increased hatches can be obtained with 
methods employing sieves (2, 4, 5). 

Hatched second-stage (L2) larvae of H. 
schachtii rapidly lose viability when stored 
at temperatures above 20 C. However, the 
rate of larval hatch may not peak until  late 
in the second week when cysts are incu- 
bated at 24 C, the opt imum hatching tem- 
perature for H. schachtii populations from 
the Salinas Valley of California (Steele, un- 
published). As a result, the majori ty of 
hatched L2 that have accumulated may not 
be viable (1). Consequently, a sieve method 
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that enabled rapid inactivation of larvae 
by storage at low temperatures (5-10 C) 
soon after hatching was developed, tested, 
and compared with the watchglass method. 
This  method was used to obtain large num- 
bers of hatched L2 which were then used 
to evaluate the nematicidal efficacies of 
oxime carbamates (8). 

M A T E R I A L S  AND M E T H O D S  

T h e  watchglass and sieve methods were 
evaluated for relative effectiveness in hatch- 
ing larvae of Heterodera schachtii. Newly 
formed cysts were separated from sugarbeet 
roots and soil by floating and decanting 
suspended debris into screens. Cysts with 
viable eggs and larvae were selected and 
lnanually separated from soil and root deb- 
ris as previously described (7) and stored 
10 days at 8 C. Groups of 20 cysts were 
incttbated in 15 ml of sugarbeet root  dif- 
fusate (6) or tap water within Syracuse 
watchglasses or in small sieves (Fig. l-C) 
(collection cups supplied by Hykro Pet In- 
dustries, Esbjerg, Denmark) enclosed by 
plastic port ion cups (Thunderb i rd  Con- 
tainer Corporation,  El Paso, Texas 79912) 
(Fig. l-A, B). T h e  cups also contained 5 ml 
of t reatment solution. Trea tments  were 
replicated four times. Cysts were transferred 
to fresh test solutions at 5-day intervals, and 
the emerged larvae were counted. 
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FIG, 1-(A to C). Plastic containers for hatching 

of Heterodera schachtii larvae. A) Cap. B) Cup. 
C) Sieve. 

An apparatus  (Fig. 2) was used to hatch 
and store L2 at 10 C unti l  needed for 
inoculum or to evaluate the effects of aque- 
ous chemical solutions. T h e  tempera ture  of 
hatch med ium was regulated with an 11 x 
2mm 35W flexible heat ing tape (Briscoe 
Mfg. Co., Columbus,  Ohio 43216) and an 
electronic thermistor-activated heat control 
unit  bui l t  to publ ished specifications (3). 
T h e  viabil i ty of larvae hatched with this 
apparatus  was compared with the viabili ty 
of larvae hatched with a similar appara tus  
that had no thermo-regulat ion of hatching 
and storage areas. 

Five-hundred L2 obta ined with each ap- 
paratus were inoculated on each of l0 
sugarbeet plants. After they had grown 35 
days in a greenhouse, roots of inoculated 
plants were examined for female H.  
schachtii .  

R E S U L T S  A N D  DISCUSSION 

Figure 3 illustrates that  more rap id  
hatching takes place in sieves than in watch- 
glasses. At 10 days, more than 90 percent of 
L2 hatching in sieves had emerged, anti this 
amoun t  was greater than the total hatch 
from watchglasses in 25 days. 

In  addi t ion to increasing batch rate, the 
sieve method offers other advantages. Trans-  
fer of cysts with sieves (as through a series 
of solutions) minimizes handl ing and pre- 
vents damage to cyst walls which may oc- 
cur when cysts are transferred with brushes, 
forceps, or pipets. Capped containers also 
prevent  evaporat ion of test solutions and 
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only 2 ml of test solution are required for 
evaluation. T h e  uni t  cost of materials  for 
the sieve method (includes sieves, disposa- 
ble cups, and caps) amounts  to less than 
15 % of the cost of a single watchglass. Th i s  
method has been used successfully to evalu- 
ate the effects of nonvolat i le  nematicides on 
hatching and to bioassay more  than 5,000 
samples for hatching activity dur ing  a pe- 
riod of 6 months.  

Examina t ion  of sugarbeet inoculated 
with L2 revealed that  storage of L2 at 10 C 
soon after emergence more than doubled 
the number  of viable L2. Plants inoculated 
with L2 hatcll  with the refrigerated ap- 
paratus had a mean  of 193 adul t  females 
per p lant  compared  with 85 females per 
p lan t  for the nonrefr igerated apparatus.  

FIG. 2. Apparatus for hatching and cold storage 
of Heterodera schachtii larvae. (A) Plastic cover. 
(B) Sieve of plastic tubing and nylon mesh of 40/cm. 
(C) Flexible heat ing tape. (D) Funnel. support  
(plastic tubing). (E) Interior of refrigerator cabinet 
kept at 8 C. (F) Thermis tor  probe. (G) Electronic 
thermoregulator. Lengths of funnel stem: from neck 
of fimnel (I) to top of refrigerator (II), 85 ram; 
from top inside wall of refrigerator (11I) to (IV), 
50 ram. 
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FIG. 3. Accumulated hatch of  Heterodera 
.schachtii larvae from cysts t reated with sugarbeet  
root diffusate or water  in sieves (solid line) or 
Syracuse watchglasses (broken line) at 5-day inter- 
vals. 
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