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Abstract: Pesta-pelletized Steinernema carpocapsae (All) nematodes were used in soil treatments in 
the greenhouse against larvae of Western corn rootworm and prepupae of Colorado potato beetle. 
The  pesta-pellets delivered 100,000 living nematodes/g. Infective-stage nematodes and their asso- 
ciated bacteria survived the pesta-pellet process, emerged from the pellets in large numbers  in the 
soil, and reduced adult emergence of both pest insects by more than 90%. 
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The need for practical delivery systems 
for steinernematid nematodes has stimu- 
lated research on granular and pelletized 
formulations for these biocontrol organ- 
isms. These formulations offer advantages 
over the currently used water suspension, 
including protection from desiccation and 
solar radiation, placement of the nema- 
todes near the target insects beneath the 
soil surface, and modification to function 
as a bait (2,3). Calcium alginate capsules 
containing Steinerema carpocapsae and Het- 
erorhabditis heliothidis have been described 
(7,8). A wheat flour-based pelletized for- 
mulation called "Pesta" was developed (4) 
as a mycoherbicide to encapsulate fungal 
weed pathogens. Recently, pesta was mod- 
ified (5) to incorporate  s teinernematid 
nematodes. 

Our  objectives were to monitor the sur- 
vival of  infective-stage nematodes in the 
pesta production, nematode emergence 
from pesta pellets applied in the soil, and 
the ability of emerged nematodes to kill 
pest insects. 

Received for publication 14 April 1993. 
i This paper reports the results of research only. Mention 

of a proprietary product does not constitute an endorsement 
or recommendation for its use by the U,S. Department of 
A~ricu|ture. 

Nematology Laboratory and Vegetable Laboratory, 
USDA ARS, Beltsvilte, MD 20705. 

s Southern Regional Research Center, USDA ARS, P.O. 
Box 19687, New Orleans, LA 70179. 

We thank Ms. Marla McIntosh, ARS statistician and An- 
tonette K. Malabey, Naeema Latif, and Bob Reise of the 
Nematology Laboratory and Bob Bennett of the Vegetable 
Laboratory for technical assistance. We thank Ramon Geor- 
gis, Biosys, for providing the nematodes used in this study. 

MATERIALS AND METHODS 

Cultures: The nematode tested was Stein- 
ernema carpocapsae All provided by Biosys 
(Palo Alto, CA). Second-instar larvae of  
Western corn rootworm (WCR), Diabrotica 
virgifera virgifera, were obtained f rom 
French Agricultural Research, Lamberton, 
Minnesota. Prepupae of  Colorado potato 
beetles (CPB), Leptinotarsa decemlineata, 
came f rom the Vegetable Laboratory,  
Behsville, Maryland, greenhouse colony. 

Preparation of pesta granules: Ingredients 
included wheat flour semolina (Antoine's 
pasta flour, A. Zerega's Sons, Fair Lawn, 
N J), kaolin (J. T. Baker, Inc., Phillipsburg, 
N J), and Canadian peat ground and sieved 
through a 1 mm screen. Semolina (32 g), 
kaolin (6 g), and peat (2 g) were added to 
35 ml water containing a suspension of  5 × 
106 S. carpocapsae nematodes, rolled into 
3-mm thick sheets and dried overnight; ca. 
50 g pesta was made per batch (5). The  
sheets were broken manually and screened 
through screens with 2.36 and 0.85-mm 
openings. The  pellets remaining on the 
sieve with finer openings were stored at 5 
C for 2-4 weeks before being used. 

Western corn rootworm: Caged 50 × 35 cm 
flats were planted with two rows of  corn 
(Zea mays cv. Pioneer 3615) in greenhouse 
potting soil (30% peat, 26% perlite, and 
44% loam); 200 second-instar WCR and 
the appropriate amount  of  pesta pellets 
(ca. 0.25 to 2.00 g) were added to deliver 
one of  the three dosage rates of infective- 
stage S. carpocapsae. Control flats contained 
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2 g o f  n e m a t o d e - f r e e  pellets. T h e r e  were  
two replicates o f  each dosage.  

Colorado potato beetle: T e n  p r e p u p a e  each 
were  a d d e d  to plastic trays (22.5 x 13.5 x 
7.5 cm deep)  conta in ing 1 liter o f  pot t ing  
soil (1). T h e  pesta  pellets were  weighed 
a n d  a p p r o p r i a t e  a m o u n t s  were  incorpo-  
ra ted  into the soil to obtain the des i red  
n e m a t o d e  n u m b e r s  ( 2 5 , 0 0 0 - 1 0 0 , 0 0 0 ) .  
Cont ro l  trays con ta ined  2 g o f  nema tode -  
f ree  pellets. T h e r e  were 12 replicates of  each 
o f  the  four  n e m a t o d e  pellet  dosage  rates. 

Evaluation: Adul t  insects that  e m e r g e d  
were  r e c o r d e d  daily. Analysis o f  var iance 
(P ~< 0.05) was conduc ted  to d e t e r m i n e  sig- 
nif icant  d i f fe rences  a m o n g  means  o f  log- 
t r a n s f o r m e d  data.  

RESULTS AND DISCUSSION 

S i g n i f i c a n t  r e d u c t i o n  in a d u l t  W C R  
e m e r g e n c e  o c c u r r e d  w h e n  n e m a t o d e s  
were  de l ivered  by pesta  pellets into the 
soil. T h e  m e a n  n u m b e r s  o f  W C R  adults 
tha t  e m e r g e d  f r o m  soil t r ea t ed  with 0, 
50,000,  100,000, and  200,000 pellet ized 
n e m a t o d e s  were  90.8, 28.5, 9.8, and  5.5. 
Only  the lat ter  two n u m b e r s  were  not  dif- 
f e r en t  (P ~< 0.05) by Fisher 's  least signifi- 
cant  d i f fe rence  test. 

N e m a t o d e s  e m e r g e d  successfully f r o m  
the pellets and  killed the CPB p r e p u p a e .  
Only  0.25 g o f  pesta  (25,000 nematodes) ,  
killed 94% o f  the  p r e p u p a e .  T h e  m e a n  
n u m b e r s  o f  CPB adults  that  e m e r g e d  f r o m  
soil t r ea t ed  with 0, 25,000, 50,000, and  
100,000 pellet ized n e m a t o d e s  were  65.8, 
5.8, 0.8, and  0.0. Only the lat ter  two num-  
bers  were  not  d i f fe ren t  (P <~ 0.05) by Fish- 
er 's  least significant d i f fe rence  test. T h e  
level o f  contro l  achieved with 25,000 pel- 
letized n e m a t o d e s  in this s tudy  was the 
same as a 50 ,000-nematode  d r ench  in a 
previous  s tudy (1). T h e r e f o r e ,  only ha l f  as 
m a n y  pellet ized n e m a t o d e s  may  be needed  
to effect  the same control  as achieved by a 
d rench .  Solar radia t ion  and  t e m p e r a t u r e  
are  also i m p o r t a n t  env i ronmen ta l  p a r a m e -  
ters when  n e m a t o d e s  a re  sp rayed  onto  the 
soil surface.  

Pesta works well for  S. carpocapsae (All). 
O u r  presen t  fo rmula t ion  can del iver  be- 
tween 100,000 and  600,000 nema todes /g  
o f  pel le ts .  T h u s ,  9 - 1 4  k g / h e c t a r e  row 
t r ea tmen t  would del iver  the equivalent  o f  
2.5 billion nematodes /hec ta re .  In  addi t ion,  
the  pes ta  used  in this e x p e r i m e n t  was 
s tored as dry  f ree-f lowing pellets at 5 C fo r  
2 - 4  weeks be fo re  use. I t  is ant ic ipated that  
these pellets may  find use against  soil in- 
sects. For  WCR, opt imal  appl icat ion would 
be as a side dress ing with ferti l izer d u r i n g  
cultivation 6 weeks af ter  plant ing,  when  
the insect larvae are  p resen t  in the soil. For  
o the r  crops,  pesta  pellets could be appl ied  
in the fu r row when  the seeds are planted.  
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