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• Cause Billions of Dollars in 
Damage to Agricultural Crops 

Worldwide 

PLANT PARASITIC NEMATODES

■Microscopic Non-
Segmented Worms 
■Stylet Mouthpart for 

Piercing Plant Cells

Nelso



HOW DO NEMATODES DAMAGE CROPS?

Destroy and 
Weaken the 
Root System

Interfere 
with Uptake 
of Water and 

Nutrients

Cause 
Stunting of 
the Plant

Weaken  
the Tree’s 
Immune 
System

POOR CROP YIELDS

Arabica Roots Infested 
with Root-knot Nematode



Kona Coffee  
Root-knot Nematode 

Meloidogyne konaensis

• Sedentary Endo-Parasite 
• Highly Pathogenic on 

Coffee 
• Destroys Feeder Roots, 

Causes Corky Tap Root & 
Stump Wobbliness 

• Severe Tree Decline with 
Mortality in 10 Years

Female

Egg 
Mass

Root

Nelson, 2000



Management of Kona Coffee Root-knot Nematode

■Host	Plant	Resistance	
is	the	Most	Effective	
Management	
Strategy	

■Planting	Cultivars	
with	Nematode	
Resistance	or	Grafting	
on	Nematode	
Tolerant	Rootstocks	

Non-grafted 
Nematode 

Susceptible Typica

Typica Grafted to 
Nematode Tolerant 

Rootstock



Tolerant Rootstocks Remain Vigorous Under Heavy 
Nematode Infestation

Coffea 
arabica cv. 

Typica 

Nematode 
Susceptible

Coffea 
liberica var. 
dewevrei 

Nematode 
Tolerant
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LIBERICA ROBUSTA ARABICA



SCREENING COFFEE LEAF 
RUST RESISTANT CULTIVARS 
FOR ROOT-KNOT NEMATODE 

RESISTANCE

Roxana Myers, Chifumi Nagai, 
Brent Sipes, Cathy Mello, and  

Tracie Matsumoto



MATERIALS AND METHODS

Cultivars Tested 
Obata, Tupi-HI, 

Ethiopian Arabica, 
Nemaya, Typica

Inoculation 
2,500 Eggs 

Meloidogyne 
konaensis

Duration 
1 Year 

Greenhouse 
Bioassay

Evaluation 
Plant Growth, Root Weight, Root Rot Rating, Root Health 

Rating, Nematode Population, Reproductive Factor



I. Typica and Tupi had 
the highest nematode 
reproduction 

II. Nemaya and 
Ethiopian Arabica 
considered resistant 
(RF < 1) 

III. Obata had moderate 
nematode 
reproduction

Root-knot Nematode Reproduction



I. Obata had greatest 
amount of root rot 
indicating low 
nematode tolerance 

II. Statistically similar to 
Tupi and Typica 

III. Nemaya and 
Ethiopian Arabica had 
low root rot ratings

Root Rot of Nematode Infested Cultivars



CONCLUSIONS
I. Tupi-HI and Obata (to a lesser 

degree) are Good Hosts for 
Kona Coffee Root-knot 
Nematode 

II. Tupi-HI and Obata are Highly 
Susceptible to Nematode 
Infestation 

III. Recommendation:  When 
Replanting, Continue to Graft 
on Nematode Tolerant 
Rootstocks

Obata Roots



Future Research

• Greenhouse and Field Evaluation of     
CLR-Resistant Cultivars from World 
Coffee Research and Other Sources



ROOT-KNOT NEMATODE SURVEY ON COFFEE FARMS 
STATEWIDE

■Kona Coffee Root-knot Nematode is 
Widespread in Kona, Well Established in Ka’u 

■Spread through Infested Seedlings/Pulapula 
and Using Infested Soil in the Nursery 

■No Detections in Hilo and Hamakua 

■Need to Sample Farms in Kauai, Oahu, Maui, 
and Molokai

roxana.myers@usda.gov



REPLANT TREATMENTS FOR 
COFFEE IN ROOT-KNOT 
NEMATODE INFESTED 

FIELDS

Roxana Myers, Andrea 
Kawabata, Stuart Nakamoto, 

Cathy Mello



Greenhouse Bioassay

• Inoculated Typica and Liberica coffee plants with 
M. konaensis (2500/plant)	

• Terminated 14 months later	

• Final whole plant assays to determine nematode 
populations	

• % growth, stem diameter,    root weights, root 
health and root rot ratings



Nematicide 
Bioassay

• Velum/Indemnify	
(fluopyram)	

• Movento	(spirotetramat)	
• Venerate/Majestene	
(Burkholderia	spp.	Strain	
A396)	

• Bacillus	subtilus	+	AMF	
• Papaya	Seed	(1%	
incorporated	then	drenched)	

• Compost	(1:1	incorporated	
then	top	dressed)	

• Untreated	Control

Applied	
Every	3	
Months	at	
Maximum	
Label	Rate





a

bb

ab

ab
ab

ab



a

b

ab

ab ab ab

ab



Field Trial
• Movento	(spirotetramat)	

• Venerate/Majestene	
(Burkholderia	spp.	Strain	
A396)	

• Compost	(1:1	incorporated	
then	top	dressed)	

• Untreated	Control

Typica	Grafted	
on	Liberica	

Rootstock	and	
Non-grafted	

Typica
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