[
I IDENTIFICATION OF

FREE-LIVING NEMATODES



European Union guarantine
nematodes

m LISt 45 annex 4., pant A, section 4
u Hirschmaniellarsppl (except H: gracilis)
 Cengiderus; diadecturus
u Nacoehbus aberrans

2 Xiphinema americanum sl (not Eurepean
SPECIES)
u Xiphinema califernicum



European Union guarantine
nematodes

m LISt 25 annex 4., part A, Section 2
a Globoedera pallida
a Glehoedera restechiensis
a Vieleidoegyne chitwoeoedi
u Vieleidegyne fallax

m LISt sy annexdds, pant: B
a Globoedera pallida



European Union guarantine
nematodes

m LISt 4; annex 4., part A, section 4
u Aphelencholdes hesseyi
u Bursaphelenchus xylophilus
a1 Radoephelus citrephilus (=R similis)

m LLIST 55 annexidl panttA; Section 2
5 Aphelenchoeldes hesseyi

a Ditylenchus destructor

a Ditylenchus dipsaci

u Radoepholus; similis
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Free-living (primary parasite)

Ditylenchus destructor: (Root rot nematoede)
Ditylenchus: dipsaci (Stem: & bulle nematede)

Aphelencholdes besseyir(Whlte tip: nematede)




STEM & BULB NEMATODE
(Ditylenchus sp.)

FURgIvVereus: - DI myCeliophagus
Facultatives - D destriuctor,
Obligate - [ angustus; (Stem ectieparasite)

D dipsaci; (stem endeparasite)
). radicicola (ool endeparasitie)




Name: Ditylenchus destructor

Common Name: Potato rot nematode
Potate tuber nematode

IHOStS: Potatees, alse occasionally found on
canrets; garlic; bulkoeus s, Tulip

Geographical distrbution: Widespread threughout
the world



Symptoms:
No obvious symptoms in aerial part of infested
plants.

Badly affected tuhers hiave sunken areas with
cracked & wrnkled skin, disceloration due
[0/ Secondany Invasion efffungl and Pactera




Symptoms on tubers
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D. dipsaci




Inspection methods:
Sample tubers cut or peeled for characteristic

Whitish pockets containing nematodes.
MiCrescoepic examination necessary. for Correct

ldentification

Phytesanitany rsk: miner Impertance With
widespread distrikutien, major lecal Impertance

Contrel: Croep retation With nen-hests e.g.
Sugarnbeet, use of nematode-free seed potatoes



Name: Ditylenchus dipsacil

Common Name: Stem nematode, ©Onion bloat,
Stem & bulb eelwoerm

IHosts: Widespread, over 450 plant Species

Bielogical races: 10 with restricted hest range

Geographical distrbution: Mest temperate areas
of the world (Eurepe, Americas, Africa, Asia,
Oceania)



Main Races of D. dipsaci In Europe

Qat race - polyphagus (hests oat, rye, beans,
sugar beet, carnrot, onion)

=00 E. CIOPRS (B Aaces)
Red clover

Lucerne

White clever

BUIBS (8 LaGES)
Tulip

Dafioadl
IHyacinth




Ditylenchus dipsaci - infested oat field




Ditylenchus dipsaci infested clover field




Ditylenchus dipsaci - infested tulip stems




Ditylenchus dip u-msdﬁar‘ 3% leaf
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Ditylenchus dipsaci - infested garlic
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Ditylenchus
dipsaci male &
female

oesophagus

intestine




Extraction of D. dipsaci and D.
destructor

m Present
D. dipsact: inrall plant pants
[D. destructor: In undergreund plant pants

m [he Baermann funnel or the mistifier can
be used

m |l present In sellithe Oestenbrink elutriater
can be used



Name: Aphelenchoides besseyi

Common Name: Rice wWhite tip: nematode
StraWhberry crimp diISEASE nematede

Hosts: Rice and Strawperries, also Seme
enamentals and grasses

Geographical distribution: net keyond latittde
43 N (rice), 40 N (strawberries)



EPPO region: Bulgaria, Hungary, Italy, Russia
Slovakia

Worldwide: Asia, Africa, Americas, Oceania

Rlant symptems:
RIce — Whitening of tep Strawberries — leaf crinkling,

of leafitips, crinkling, NECroSIS distortion & dwarifing







Symptoms on strawberries







Extraction of A. besseyi

m Plant tissue and seeds

m [[he Baermann funnel orthe centriige fleating
method can be used
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Phytosanitary Measures:
Rice seed from Infested countries should be tested

as nematodes leave tissues of rice seed soaked In
Water for several days.

Rlants for planting strawlkerres filem infestead
countres should ke tested as treated Is reguired
(het-water treatment — 10 minutes at 46 C)
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Free-living nematodes — Virus
VVECIOIS

Xiphinemaspp: (Daggernematede)

Longidorus;spp: (Needlernematode)

[HChOeAOrUS SPR: (StUkhY roet NEMatedE)



Free-living Plant Nematodes

Class NEMATODA
|
| |
Orderr  IYLENCHIDA DORYIEAIMIDA
| |
Genus  Rratylenchus; (LLesion) lengidorus
Rotylenchus; (Spiral) Xiphinema

Radophplus: (Burrewing):  Irichoedorus

§ §

NO KNOWNR as Virus Vectors VILUS VEectors



Order DORYLAIMIDA

RN

Family:  LONGIDORIDAE TRICHODORIDAE
| |

Genus  Longidorus lrichodorus
(Needle) (Stubhy rooet)
RParalongidorus Raratrichodorus
Xiphinema

(Dagger)



lrichodorus Xiphinema Longidorus

Jehacco Rattle Virus Jemato Ringspot Raspberny Ringspot
‘Spraing’



Xiphinema diversicaudatum (vector)
Virus : Arabis mosaic (cherry, cucumber, grape-vine, hop, lettuce, raspberry,
strawberry, rhubarhb)
Carnation ringspot (carnation)
Cherny leafiroll (cherry)
Strawberny latent ringspot (cCheny, blackecurrant, Celeny, peach,
plum; raspberty, rese, raubarh, Sstrawhernny,)

Llongidorus elongatus (Vector)
Virus : Rasphery rngspot: (blackberry, rasphersy, redcuriant, Strawlhern)
Tomatoe blackting (celery, cheny, lettuce; enien, PEach; petato,
[ASPRETNY, sugar Beet, temato)

longidorus attenuatus; (Vector)
Virus': lomateblackning
(as albove)

longidorus:macresoma (Vector)
Virus:  Raspleny rningspot
(as albove)




Trichodorus primitivus

1. similis

E



Internal tuber necrosis caused by
lobacco Rattle Virus (‘spraing’)




Name: Longidorus diadecturus

North America
IHOStS: grape, peach, cucumier

\/ector: Peach rosette mosailc VIrus
Jomatoe black rng virus

No particular symptoms (terminal
swelling, heoked deformation, Brown
NECIOSIS)



Rys. 2. Dlugacz brzoskwiniowiec (Longidorus diadecturus)
A. Przednia czesé ciala samicy; B. Przednia cze$¢ ciala samicy z widocznym przelykiem;
C. Fragment ukladu rozrodczego samicy; D. ogon samicy; E. ogon larwy trzeciego stadium; F
ogon larwy czwartego stadium (wedtug Eveleigha i Allena).




Rys. 3. Budowa przedniej czesci ciala samic roznych gatunkow nicieni z rodzaju Longidorus

A. L belondiroides; B. L. oriemalis, C. L. caespiticola, D. L. goodeyi, E. L. litchii,
F. L. juveniloides, G. L. elongatus, H. L. kuiperi, 1. L. proximus, J. L. belloi, K. L. profundorum,
L. L. macrosoma, M. L. attenuatus, \. L. fursti, O. L. mobae (wedlug Chena i wspotaut.)




Tail shape

Rys. 4. Ksztalt ogona u r6znych gatunkow nicieni z rodzaju Longidorus
A. L. belondiroides, B. L. caespiticola, C. L profundorum, D. L. protae, E. L M
F. L closelongatus, G. L. mirus, H. L. laevicapitatus, 1. L. arenosus, J. L I

K. L indicus, L. L. attenuatus, M. L. globulicauda, N. L.

D ¥ ’nmnl'nn-ll/"/'tion (xxindbasoe (Mhanns s

wranmAlant )



Longidorus elongatus L. attenuatus L. diadecturus




Symptoms on roots / strawberries




Extraction of L. diadecturus

Only present in soll

T'he Oostenbrink elutriator can be
Used using twe 160 um SIeves






Xiphinema americanum sl (non

EUropean SPECIES)
Non Eurepean pepulations

\ery wWide Nost range (appricot, strawberry,
[ASpPherny, pear, hoensarl)

\ector: Noerth American Nepo VIruSes

No particular symptems en the plants (terminal
swelling, heoeked defermation, krewn
NECIoSIS)









INnema americanumm Ss

Xiph

Rys. 2. Xiphinema americanum sensu stricto



Index
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Extraction of X. americanum sl
(ne European species)

Present in soll

The centrifuge floating methed or the
Oostenbrink elutriater can be used

ldentification: by morphoelegy and PCR-
technigues



Xiphinema californicum

Belongs to the group ofi X. americanum sl
Mexico, USA (Califernia), Brazil, Chile and Peru
NG particular symptems on the plants

Virus: Tomato rnngspot virus, Cherry raspleal virus,
Jehacco rnngspot Virus

EXtraction technigue s the same as foer Xd amerdcanum
sl



8. 6. Xiphinema californicum



Iversicaudatum

X. d




Longidorus










InNSEect vectors
Bursaphelenchus xylophilus
(Pine wilt nematode)

Pine tree death



Name: Bursaphelenchus xylophilus

Common Name: Pine woeoed nematode
Rine wilt disease

IHests: Conifers - main feund en Pinus spp.
(alse lLarix, Abies, Picea, Pseudotsuga)

\/ector: VMienechamus spp. (6ccurs only in nerthenn
nemisphere)



Origins: North America
Distribution: Japan, China, Kerea, Taiwan

EPPO region: Present in Portugal. In other
countries vector intercepted in iImported timber
PrEdUCTS.

Bursaphelenchus xylophilus




Symptoms:

= hematede multiplies & blecks resin canals

B [educing elereresin production, defence
MEchanism & transpiration from leaves

B cause yellewing & wilting el needles & death of
tree (40 days since infection)
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Monoechamus
alternatus - main
vector in Far East

[Feeding area of
Monoechamus

alternatus on young pine
pranch

B. xylophilus in insect
tracheas




Feeding area of Monochamus spp.
A. under bark B. in wood
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Wood sample




Life cycle

Disegno di A. Montanan




Monochamus only oviposits on felled or trees
under stress. Feeding larvae produces tracts
In Weoed making it unsaleable.

Witheut Vector Bursaphelenchus; IS incapable
of dispersal terether host trees

Infested Woeod most prevable means of
Internatienal transpoert. Nematodes moeve
actively: frem Wwoeod Chips or sawdust
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Bursaphelenchus
species

Female tails

B. leoni

Bursaphelenchus
species

Spicules

Female tails

B. silvestris

B. xylophilus

B. eidmanni

B. mucronatus
European
genotype

B. mucronatus
East Asian

genotype

B. hofmanni

B. fraudulentus

B. paracorneolus

.B. sexdentati

B. hellenicus

B. poligraphi

B. sachsi

B. pinophilus-

B. nuesslini

B. incurvus

B. pinasteri

B. naujaci

B. chitwoodi

B. piniperdae

B. abietinus

B. ‘borealis*

B. idius

B. fungivorus®

B. cryphali

B. eggersi

B. teratospicularis

LT L 1

B. tusciae .

B. glochis




B. xylophilus
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Control: Impossible to control Bursaphelenchus
once introduced Into a tree.

Phytosanitary measures: Coniferous plants
should be prohibited from infested countries.
If not, wood should be heat treated to a core
temperature of 56 C for 30 minutes.



