
Organic 
Management of 

Nematodes

Philip Waisen

February 7, 2023



Sustainable Agriculture



Mrs. Carson testified before senate sub-
committee for pesticides on June 4, 1963

Preamble



A Disease 
Triangle

Carlson S, 2020

https://www.therightseed.com/blog/factors-consider-when-considering-spraying-fungicide-corn


Major Plant 
Pathogen 
Groups

Fungi/Oomycetes Bacteria

Viruses Nematodes



What is a Nematode?

Microscopic (20-25 µm wide)

Unsegmented round worms

Thread-like (Vermiforms)

Bilaterally symmetrical

With digestive, nervous, excretory, 
reproductive, circulatory, skeletal, 
and respiratory systems



Pseudocoelom

A fluid-filled body cavity lying 
inside the external body wall of 
the nematode that bathes the 
internal organs, including the 
alimentary and reproductive 
systems.



Two Quick Facts About Nematodes
1. Most abundant metazoan              2. The first animal/multicellular organism whose genome was sequenced



Nematode Community in the Soil

USDA/NRCS

https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/soils/health/biology/?cid=nrcs142p2_053868


What are 
Plant-Parasitic
Nematodes?



Infection



A. Loffredo S. Nelson

Giant Cell 

Rodiuc et al. 2014



Healthy                                                       Infected

Gerald Holmes, Strawberry Center, Cal Poly San Luis Obispo, Bugwood.org





Management of 
Plant-Parasitic 

Nematodes

• Biological control 

• Cultural control 

• Natural Host Resistance 

• Transgenic/GMO

• Chemical control

• IPM

Which of these apply to the organic system? 



Case 
studies



1. Weed Control – Alternate Hosts 



Common Lambsquarters (Chenopodium spp.)



2. Cover Crops with Biofumigant Properties - Allelopathy

Monocrotaline
α-terthienyl

Dhurrin
Glucosinolates



Oilseed radish                  Brown mustard

Biofumigant - Production of isothiocyanates



Biofumigation Effects on Target Nematodes



Biofumigation is Compatible with Soil Health



Biofumigation Effects, Trap Crop Effect, Non-
Host Effect, and Nitrogen Contribution

• 97-102 lb N/ac (240 lb N/ac)



Nematode Control 
+ Nitrogen 

Contribution



• Bacteria

• Fungi 

• Nematodes (predators)

• Arthropods (mites)

Natural enemies

Classical biocontrol

Augmentative biocontrol

Conservation biocontrol

Organic Amendments Recruit Natural Biological Control Agents

https://www.invasive.org/browse/subthumb.cfm?sub=59610


Eggs survive extreme environments and in the absence of a host and re-emerge when the host is 
detected. Second-stage juvenile is the vulnerable stage to be killed. Practices that can stimulate
hatch of the surviving eggs is critical.



3. Reduction of Initial Nematode 
Inoculum – Reduction of Egg Bank

• Apply root exudates of a host plant 
2 weeks prior to planting:

• Eggs - Suicidal hatching in the 
absence of host 

• Juveniles - Depletion of energy 
reserves (lipid reserves)



Leverage Use of Next Generation Nematicides -

Integrate Reduced-Risk Nematicides + Root 
Exudates/Hatching Factors

California Department of Food & Agriculture 
Funded Project (#SA-5981-05) investigating 
RKN hatch induction with root exudates + 

reduced-risk nematicides
Leachate



Injecting Root Exudates in Root-Knot Nematode Infested Field



Salibro:

• No effect on beneficial nematodes

• Salibro II suppressed RKN

• Salibro I did not suppress RKN

Velum:

• Suppressed RKN 

• Suppressed beneficial nematodes

• Negatively impacted soil health

Waisen, 2023 [Imperial County AgBriefs. 26(1): 133–137] 

Salibro is a New Reduced-Risk Nematicide and is Compatible with Soil Health



4. Vermicompost Tea (Project in the pipeline)



Vermicompost/Vermicast Tea Another Organic Control Option for Nematode Control



Others: 
Entomopathogenic 
nematode as biocontrol 
for Lepidopteran 
Pests(diamondback 
moth, beet armyworm, 
cabbage looper) on Cole 
Crops



Thank You 


