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Without pest control,
Farmers would lose 30 - 80% of their crops
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Chapter in Integrated Pest Management Reviews ( 2014) In book: Integrated Pest Management: Pesticide Problems, 3:201-225, Research and 

Markets: Nematicides Market - Global Opportunity Analysis and Industry Forecast (2018-2023); Research and Markets: Global Nematicides Market 

2017-2021; Singh etal (2015) Nematodes: A Threat to Sustainability of Agriculture. Procedia Environmental Sciences 29, 215-216

A 12% annual global crop loss, worth ~$157 Billion, is just 
due to plant parasitic nematodes.



~1020 trillion nematodes (2000/m2) estimated on earth

Nematodes

The most abundant animals on earth!

Live everywhere

Parasitize nearly 

everything

Stay dormant decades

Difficult to control
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Nematode pheromones
Pheromone control

Disrupt mating (Sex)

Repel or attract

Disperse

Interfere development



Pheromone stimulate dispersal behavior



Pherocoat and Nemastim are trademarks of Pheronym
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With pheromone treatment, EPNs disperse and 

encounter insects
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Improved efficacy for controlling pecan weevil

The trials conducted 

in the laboratory of 

Dr. David Shapiro-Ilan

Oliveira-Hofman et al. 2019. Pheromone extracts act as boosters for entomopathogenic nematodes efficacy J. Invertbr. 

Pathol. https://doi.org/10.1016/j.jip.2019.04.008



With Nemastim treatment, more nematodes 
go further in the soil

The trials conducted in 
the laboratory of Dr. 
David Shapiro-Ilan

Oliveira-Hofman et al. 2019. Pheromone extracts act as boosters for entomopathogenic nematodes efficacy J. Invertbr. Pathol. 

https://doi.org/10.1016/j.jip.2019.04.008
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3X more 
nematodes

Provide more coverage in the soil and can enhance others’ products
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Pecan Walnut

Pecan weevil targets

Citrus root weevil

targets 270 plants

Citrus Sugarcane

StrawberryPotatoes

Bee friendly insect control solution with good nematodes



In line with NASA’s mission to colonize the Moon and Mars



Good nematodes are part of healthy soil ecosystem



One Tiny Step for a Nematode, 

One Big Step Toward Sustainable Agriculture in Space

https://www.ars.usda.gov/news-events/news/research-news/2019/starship-nematode/

https://www.ars.usda.gov/news-events/news/research-news/2019/starship-nematode/


How is pheromone production affected?

Can EPNs find insects in microgravity?

How does the insect immune system respond?

Does space flight affect their infectivity?

Would EPNs (reproduced in space) have the same 

microbiome?

How does the space radiation affect nematode’s future 

progeny, life span, behavior, infectivity, etc?

Explore basic research questions
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For updates:

Go to www.astronematode.com

Follow @astronematode

The 1st agriculture biocontrol experiment in space

AstroNematode

Launched on December 5, 2019 

on SpaceX Falcon 9 CRS-19, 

Returned on Jan 7, 2020


