Development for Commercial Production of Entomopathogenic

Nematode in Fermenter

Abstract

Research on development for commercial production of entomopathogenic nematode
Steinernema carpocapsae in fermenter during 2001-2005 encompassed the study on the large-scale
liquid culture of the nematode for producing high yields (concentration) of infective juvenile in a
130 liter stirred tank reactor, and the effort to develop water soluble powder formulation and
containers suitable for storing of the nematode with long shelf-life at 7 °C and 25-30 "C. For the
liquid fermentation processes, the experiment was started for developing the advanced technique for
producing pure-line nematode inoculum to meet quality and quantity needs for scale-up production
in a 130 liter stirred tank bioreactor. Healthy fertilized eggs were directly isolated and selected from
living females, and released to hatch and develop to the infective juvenile (IJ) on the nutrient lipid
agar under aseptic condition. The harvested 1J were then mass cultured by utilizing semi-solid
media for producing high concentration of 1J for inoculation in the fermenter. Approximately 1 x
10" bacterial cells/ml of medium were inoculated in the fermenter containing 70 liter liquid culture
(Tsb,) and grown for 24 hours at 28°C prior to inoculation with the nematode concentration at 1000
1Js/ml of medium.

After bacterial inoculation into the culture, different air flow and agitation rates are
introduced to be tested in culturing symbiotic bacterium. At the time of nematode culture, the
partial dissolved oxygen (pO,) is maintained in the same levels in each fermentation batch and
airflow rates are varied according to O, requirements of different nematode population densities in
each growth stage.

The result showed the higher average air flow and stirring rates (2.7, 2.3 vvm and 195,
197.5 rpm) accelerated the growth rate of the bacterium reaching the stationary phase (1014 cells/ml)
at 18" culture hour, earlier than in other treatments . These conditions are most suitable for
reproduction of the nematodes giving highest yields at 313,000 and 302,000 IJs/ml, respectively.

Addition of various concentration rates (0.1, 0.3, 0.5 and 1%) of antifoam (Glycerin
Alkoxylate) tested in the culture time of symbiotic bacterium resulted in reducing yields and

efficiency of the produced nematodes.



The study on formulation development, including the selection of formulation types,
ingredients, packaging sizes and storage condition, was also undertaken. The result showed the most
suitable formulation 100 grams comprises Attapugite powder 30 grams, Zeolite powder 15 grams,
antimicrobial substance (Benzoic acid) 0.1 grams, Steinernema carpocapsae 50 millions, water 40
ml . The mixture of the formulation is sealed tightly in a contrast cylinder container
(vol. = 311 cms) with a opaque spiral cap. The shelf life (90% survival) of the nematodes can be

prolonged for 6 months at temperature 5-7°C and 4 weeks at 25-30°C with constant efficacy (90%).
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