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The	“Bad”	

Herbivore	



Bacterivore	

The	“Good”	
	
												Fungivores	



Bacterivore	



Omnivore 
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•  Why	are	Nematodes	excellent	organisms	to:	
•  determine	soil	health	
•  study	ecosystem	disturbance,	diversity,	
structure,	and	func.on?	
	



What	is	Soil	Health?	

h@p://www.nrcs.usda.gov/Internet/FSE_MEDIA/nrcs142p2_049822.jpg	



Plant	Parasi.c	Pest	of	Orchard	Crops	

•  Root	lesion	(Pratylenchus	penetrans)	
•  Dagger	(Xiphinema	americanum)	–	vector	viruses	such	
as	tomato	ring	spot	virus	(stem	piXng	in	peach	and	
cherries,	and	brown	ring	union	necrosis	in	apples)	

•  Ring	(Criconemella	xenoplax)	–	damage	predisposes	to	
disease	–	canker,	winter	injury	in	stone	fruit	

•  Root-knot	(Meloidogyne	hapla)	
•  Stubby-root	(Paratrichodurus	minor)	
•  Lance	(Hoplolaimus	galeatus)	
•  Needle	(Londidorus	elongatus)	



Northern	Root	Knot	Nematode	in	Michigan	



American	Dagger	Nematode	

In	tart	cherries,	the	American	dagger	
nematode	(Xiphinema	americanum)	
vectors	tomato	ring-spot	virus	that	
causes	piXng	(Bird	and	Warner,	
2014)	
	
Increasing	soil	health,	using	cover	
crops	can	reduce	nematode	
popula.ons	and	increase	plant	
resiliency	(h@ps://www.glexpo.com/
summaries/2014summaries/
Tart_Cherry.pdf)	
	
Several	plant	extracts	reduce	
popula.ons	(Insunza	et	al.,	2001)	
	
Resistant	rootstock	
	
Nema.cides	



Replant	problem	



Management	Strategies	

•  Exclusion	
•  Soil	health	
•  Fumiga.on	
•  Pasteuria	covered	seed	–	some	posi.ve	results	in	the	
literature,	but	also	mixed	results	(Kokalis-Burelle,	2015)	

•  Manures	
•  Increasing	soil	health	and	biocontrol	organisms	
•  Solariza.on	
•  Cover	crops	and/or	trap	crops	
•  New	nema.cides	and	biora.onal	products	



Past Research - Mulch, insectary 
plants, and soil improvement 



Hawaii		
Mulch-based	Sustainable	Pest	Management		

Marisol	Quintanilla	and	Koon-Hui	Wang	
University	of	Hawaii	

	



Sunn	Hemp	Cover	Crop,	No-Mll,	and	
Insectary	border	

Sunn	Hemp	Cover	Crop,	Till,	
SolarizaMon,	and	Insectary	border	

Bare	Ground,	Till,	InsecMcides	
(ConvenMonal)	

Bare	Ground,	Till,	and	
SolarizaMon	

Methods: Four Green Onion Systems in Hawaii  
Trials on 2013 and 2014  











Weed	Control	-	Solariza.on	







Insect	Diversity	in	Yellow	S.cky	Traps	



Herbivore	

Nematode	diversity	 	
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Omnivore	
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Water	Management,	Yield,	and	
Marketability	



Conclusions	

•  No-Mll	mulch	systems	had	the	highest	yield	and	
marketable	yield	

•  No-Mll	mulch	systems	had	lower	pest	and	disease	
damage	

•  Insectary	plants	and	mulch	systems	increased	
diversity	of	above	and	below	ground	beneficial	
organisms	

•  Soil	solarizaMon	decreased	weed	pressure		





Research	SuggesMons	and	Needs?	



• Thank	you	for	aWending.			
• I	look	forward	to	answering	
your	quesMons	


