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M What are Nematodes?
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el Nonsegmented
ubiquitous
roundworms

AFree-living
I Feed on bacteria, fungi, and
other microorganisms

AParasites

I Feed on plants, animals, or | ~/©}
Insects cocil, =l
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Plant Parasitic Nematodes

A Microscopic non-
segmented worms

A Stylet mouthpart for
piercing plant cells
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A Cause billions of dollars
In damage to agricultural
crops worldwide




How Do Nematodes Damage
Crops?

A Destroy & weaken root
system

A Interfere w/uptake of water &
nutrients

A Cause stunting of plants

Coffee infested with
A Poor crop yields root-knot nematode



Root-knot
Nematodes

A 70 Species of Meloidogyne

A Wide host range including
fruits, vegetables, grasses,
and weeds

A Demonstrate stunting and
nutrient deficiencies,
sometimes death

A Infestations appear clustered



Root-knot Nematodes

A Attacks root tips, entering behind root cap
A Travels intercellularly through host

A Initiates a feeding site

A Creates a giant cell

A Feeds on cytoplasm

A 1 egg mass produces 5007 1,000 eggs




Kona Coffee Root-knot Nematode
Meloidogyne konaensis
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Fig. 16. Gross morphology and of a male root-knot de as
Fig. 39. Gross morphology and anatomy of a female root-knot nematode as revealed by light microscopy [Ovary af- revealed by light microscopy.

ter Triantaphyllou (47)].
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Decllne In Coffea arabica var. Typica
O Guatemal ando 1 n

A Trees become stunted, wobbly, and
easily uprooted

A Yellowing and flagging of leaves

A Roots are galled, corky, cracked,
necrotic with few feeder roots

A Young trees die after replanting




Brief history of RKN in Kona

A Mid-1950s - Eddie Fukunaga
wor ked on sol vi
problem in Kona

70s-80s T Rootstock (from

razil) trials with Fukunaga & Dr.

hil 1to

Os - Ito selects rootstock,
offea liberica var. dewevreli
ukunaga0

Os and early-2000s - Mario
Serracin, Drs. Don Schmitt, Scot
Nelson, H.C. Skip Bittenbender,
Virginia Easton-Smith and Kona

esearch Station continue
research and outreach
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Confirm diagnosis with laboratory assay
To confirm the
knot nematode, collect

ter (ADSC) via the CTAHR Coopera
sion Service (CES) office in your arca.

Taking a soil and root sample for assay
With a shovel. pick. ‘0°s, or soil-coring de
sample the zonc of soil where the coffee roots
are found. To diagnose a suspected infection,
sample two or three spots at the leaf canopy drip
line of cach of several trees that arc showing
symploms, preferably carly symptoms (yellow
leaves, stunted trees). To assay infestation of
nematodes in a feld, ke samples from about 20
spots. The samples should include roots
Mix the subsamples together, and take about
apint of this mivture for the assay. Quickly put
this sample in a plastic bag and keep it in an in-
sulated coolr. Label the sample with your name,
ficld identification numbr, datc. and any other
information that will be uscful. Check with your
Tocal CES offiee to find out the best ime t0 bring
sample for prompt shipping 0 ADSC

Healthy cofee plants { Caffea arabica). Coffes
production (s expandng raply throughout Hawail

(pulapula) and weed hosts of the nematode:
Nematicides. No nematicide is curreatly regis-
tered for use in coffec. R\sc:lr h indicates that
nematicides 4
fee plantings. Bec: are
and highly toxic. other options for nematode
‘management arc preferable. Also, re

an expensive process, and agrich
nies are not likely 10 see much pr
pursuing approval of a product for use in coffee
in Hawaii.

Seek expert advice. Contact your nearest CTAHR
Cooperative Extension Service office

Prevention and avoidance

« Don't transplant volunteer coffce scedlings

« Don't plant coffce sceds in untreated soil: use
only sterilized soil for potting

Remove pulapala from around coffee trees
(they harbor many nematodes in their roots)
Avoid moving farm machinery from infested
10 noninfested ficlds.

Don’t imigate indiscriminately. Excess soil
moisture favors root rot in nematode-infocted
roots. Time irrigation according to the crop’s
nceds

Eliminate other host plants of the Kona coffee
root-knot nematode. such as hilograss and
amaranth (pkar).

imize soil erosion and runofY.

Mario Servacin. Don Schmitt, and Scot Nelson
Department of Plant Pathology

Printed with funding provided by the Kona Coffee
Council and the Kena County Form Bureau.

Coffee decline caused by the Kona coffee root-| knot nematode
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o that lives, feeds, and reproduces in plant wofs. It infacts  The orly sure method is Lab assay of the sail,

Swollen taproot
owersized with cokiness.

coffbe, manyvegetables, and some
weeds. Ithas beendetected oncof-
fae at 600-1800 ft elevation and
1o aur knowledge is resticted to
the Kora region at present.
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Above ground

Early symproms

* leaves droopirg and yellowed
 trees small, started, with thin trands.
Later ymptoms

o leaf loss (defoliation)

o wobbly trees, easilyuprooted

Below ground

+ rootsystemsmall

+ roots rofting or dead

* feederrocts scaxce

+ tapmot and mot tips with slight o lazge
swellires (galls)

utyon can look for these s ymptoms in the field:

« wiltirg despite adequate mbition and imigation
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Coffee Decline
Caused by the
Kona Coffee Root-Knot Nematode

Calkt growers in Hawaii arc able (o grow
their erop free from many of the world’s
most serious coffee discases because our islands
arc isolated from other coffec-growing arcas and
the discases have yet to be introduced here. How-
ever, during the past several years a serious dis-
case has been observed in the Kona region of the
island of Hawaii, This discase has becn referred
10 in Kona as “transplanting docline.” “replant
problem,” “nutritional stress,” and “Kona wilt.™
It is characterized in coffee plantations by the
currence of individual or clustered poorly grow-
ing or stunted coflce trecs.
Why would coffee trees grow poorly or be
discolored? The reason in this case is attack by
nall, plant-parasitic roundworms known as
ematodes, which enter the plant’s roots and
causc scrious plant damage and crop loss. Other
factors that can worsen decline include nutritional
deficiency or toxicity, moisture siress, herbicide
and attack by insect pests or plant dis-
ses caused by bacteria. fun uscs.

Nematode cntry and fecding within roots dis-
rupts plant growth processes and causes growth
decline, so infection by them is considered a plant
discase. Their damage also can allow sccondary
infection when other discase-causing organisms
nter. Coffe troes with nematode-damaged roots
grow weakly and slowly, suffer moisture stress
more readily, often tum yellow, and eventually dic
The nematode causing the cofice plant de-
cline in Kona has been named Meloidogine
konaensis, the Kona coffee root-knot nematode

Infected roots Healthy roots
Aheathyroct systemhas mary fine, whte feeder mots.

Ifyour farm has root-knot nematodes...
Conbined strategies are reeded fornemutode ran-
agement, Following s reconmendations from
CTAHR researchers for managirg coffee declire.

Control and recovery
Fallow. Fallowing means maintairing a field en
taely fiee of axy plants. A 6-3-ovth fallow pe-
siodvill rduce renatode mmbers greatly; how-
ever; somewill survive.
Replanting. Some furms may mquire extensive
seplaxting, which should be dore afler a fallowr
ora mtationwith acxop that s 2 confinred non
bost of the Kora coffee root-krot rematode.
Whenreplanting coffee, use crly vigoros, nema-
tode-free transplaxs at leastone year old.
Replant with trees grafied onto tolevant root-
stack. Graft coffes scions onto 3 nematode-
tolerant rootstack keovn as Cofiéa dewevrei
Organic soil amendments. Adding large quarti-
fies of organic amendments such s anial ma-
e b the soil has beenfound to stinulate growth
of scil oxganisms faatmaycompets withand sup-
‘press nematodes . This tachrique has notyetbeen
verified oncoffee mHawaii. Use of coffee cherry
palp as ascil amendment is being evahated
st o bk panct




Decline in Coffea arabica var. Typica

OGuatemal and 1 n

Serracin 2001



A Where did your coffee trees
come from?

A Between 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 detall

Keep away from heat and cold






Composite sample




Nematode Extraction

A Elutriation

- walter level
soll

2-ply lissue

wire screen

A Sieving and Rolling

Nematodes migrate
downward in the waler
through the soil and lissue,
and settle in the lubing
Just above the clamp.

A Blending

A Mist Chamber



A Damage Threshold

I 1.5 M. konaensis eggs per
250 cm® soil (1 cup)

A Severe Infestation

I 150 eggs can cause galling
and rotting in approx. 40%
of roots



Start Clean, Stay Clean

04

Train staff

01 02 03

Propagate Use sterile Grow
In good

sanitation
practices

plant potting nursery
material by @ media, plants on
seeds or tools, and benches
cuttings pots




Predatory
Nematodes

ACommon in most
Hawaiian soils

AGreater populations
observed in soil with
high organic material

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




Nematode Predators Found In
Healthy Solls

Mononchus | abronema

Videos by Dr. Mario Tenuta/Nemaplex



Tolerant Rootstocks Remain Vigorous Under
Heavy Nematode Infestation

Coffea
arabica cv.
Typica

Nematode
Susceptible

Coffea
liberica var.
dewevrel

Nematode
Tolerant










The longterm effects of coffee rootstocks on réwiot nematodes in Kona
Planted in 2006, first data in 20@D08, continued data in 20-B®18

NN

Other rootstocks tested arf@:liberica cv dewevrei
d~ukunaga C. liberica GArnoldiana C. robustadNemay#®
andC. robusta®Apoata .

Panamaniardewevrei grafts
did not take on this rootstock
(peach boxes)

Coffeaarabicadlypicad
rootstocki In the first year,
many of these trees were
already showing signs of
decline (blue boxes)

C. arabicadurpureé
rootstocki First year data
showedbupuredo fare
comparably witHibericaand
robustarootstocks; however,
in later yearspurpureadid
not continue to show
resistance to roeknot
nematodes (purple boxes)







General observations

A C.arabicadypicadb r oot stock does not hav
RKN

A C.liberica drukunagad aArmbldidnad r oot st ocks ha
tolerance to coffee RKN

A C. canephora (robusta) Netnayad aApoata® r oot st oc k ¢
also have tolerance to coffee RKN

A C.arabicad®urpuread r oot st ocks may not he
tolerance as liberica and robusta after the first few years.



Questions?

Thank you!

A Roxana Myers
A Cathy Mello

A Alyssa Cho

A Stuart Nakamoto
A Marc Meisner

A Nick Yamauchi
A Volunteers



