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What are Nematodes?

ÅFree-living
ïFeed on bacteria, fungi, and 

other microorganisms

ÅParasites 
ïFeed on plants, animals, or 

insects

Nonsegmented

ubiquitous 

roundworms



Plant Parasitic Nematodes

ÅMicroscopic non-

segmented worms

ÅStylet mouthpart for 

piercing plant cells

ÅCause billions of dollars 

in damage to agricultural 

crops worldwide 



How Do Nematodes Damage 

Crops?

ÅDestroy & weaken root 

system

ÅInterfere w/uptake of water & 

nutrients

ÅCause stunting of plants

ÅPoor crop yields
Coffee infested with 

root-knot nematode



Root-knot 
Nematodes

Å70 Species of Meloidogyne

ÅWide host range including 
fruits, vegetables, grasses, 
and weeds

ÅDemonstrate stunting and 
nutrient deficiencies, 
sometimes death

ÅInfestations appear clustered



Root-knot Nematodes

ÅAttacks root tips, entering behind root cap 

ÅTravels intercellularly through host

ÅInitiates a feeding site

ÅCreates a giant cell

ÅFeeds on cytoplasm

Å1 egg mass produces 500 ï1,000 eggs



Kona Coffee Root-knot Nematode

Meloidogyne konaensis

Female Male Eisenback  

et al, 1994



M. konaensis Female 

w/Egg Mass

Mk Female

Egg Mass

Root

Nelson, 2000



ÅTrees become stunted, wobbly, and 

easily uprooted

ÅYellowing and flagging of leaves

ÅRoots are galled, corky, cracked, 

necrotic with few feeder roots

ÅYoung trees die after replanting

Decline in Coffea arabica var. Typica

óGuatemalanô in Kona, Hawaii



Brief history of RKN in Kona

ÅMid-1950s - Eddie Fukunaga

worked on solving a ñreplantò 

problem in Kona

Å 70s-80s ïRootstock (from 

Brazil) trials with Fukunaga & Dr. 

Phil Ito

Å 90s - Ito selects rootstock, 

Coffea liberica var. dewevrei -

óFukunagaô

Å90s and early-2000s - Mario 

Serracin, Drs. Don Schmitt, Scot 

Nelson, H.C. Skip Bittenbender, 

Virginia Easton-Smith and Kona 

Research Station continue 

research and outreach



Decline in Coffea arabica var. Typica

óGuatemalanô in Kona, Hawaii

Year 1 Year 2 Year 3

Serracin, 2001



Do you 

have root-

knot 

nematode 

in your 

coffee 

field?

ÅWhere did your coffee trees 

come from?

ÅBetween 2002 and 2004, 

Nelson and Hue et al. already 

determined that about 85% of 

Kona coffee acreage and 34% 

of Big Island farms (n=65) and 

were found to be infested by M. 

konaensis. 



Sampling 

for 

Nematodes

Sample in a zigzag pattern

Collect roots and soil from 
healthier trees

Place sample in a plastic bag

Label bag with detail

Keep away from heat and cold





Composite sample



Nematode Extraction

ÅElutriation

ÅSieving and Rolling

ÅBlending

ÅMist Chamber



When Is 

It a 

Problem?

ÅDamage Threshold

ï1.5 M. konaensis eggs per 

250 cm3 soil    (1 cup)

ÅSevere Infestation

ï150 eggs can cause galling 

and rotting in approx. 40% 

of roots



Start Clean, Stay Clean

Propagate 
plant 
material by 
seeds or 
cuttings

01
Use sterile 
potting 
media, 
tools, and 
pots

02
Grow 
nursery 
plants on 
benches

03
Train staff 
in good 
sanitation 
practices

04



Predatory 
Nematodes

ÅCommon in most 
Hawaiian soils

ÅGreater populations 
observed in soil with 
high organic material

ÅFrequently prey on 
plant-parasitic 
nematodes, including 
root-knot and reniform 
nematodes



Nematode Predators Found in 

Healthy Soils

Mononchus Labronema

Videos by Dr. Mario Tenuta/Nemaplex



Tolerant Rootstocks Remain Vigorous Under 

Heavy Nematode Infestation

Coffea

arabica cv. 

Typica

Nematode 

Susceptible

Coffea

liberica var. 

dewevrei

Nematode 

Tolerant







The long-term effects of coffee rootstocks on root-knot nematodes in Kona

Planted in 2006, first data in 2007-2008, continued data in 2016-2018

Panamanian dewevreiïgrafts 

did not take on this rootstock 

(peach boxes)

Coffeaarabica óTypicaô 

rootstock ïIn the first year, 

many of these trees were 

already showing signs of 

decline (blue boxes)

C. arabica óPurpureaô 

rootstock ïFirst year data 

showed pupureato fare 

comparably with libericaand 

robustarootstocks; however, 

in later years, purpureadid 

not continue to show 

resistance to root-knot 

nematodes (purple boxes)

Other rootstocks tested are: C. liberica cv dewevrei

óFukunagaô, C. libericaóArnoldianaô, C. robustaóNemayaô 

and C. robustaóApoataô.





General observations

Å C. arabica óTypicaô rootstock does not have resistance to coffee 

RKN

Å C. libericaóFukunagaô and óArnoldianaô rootstocks have 

tolerance to coffee RKN

Å C. canephora (robusta) óNemayaô and óApoataô rootstocks may 

also have tolerance to coffee RKN

Å C. arabica óPurpureaô rootstocks may not have the level of 

tolerance as liberica and robusta after the first few years.



Questions?

Thank you!

ÅRoxana Myers

ÅCathy Mello

ÅAlyssa Cho

ÅStuart Nakamoto

ÅMarc Meisner

ÅNick Yamauchi

ÅVolunteers


