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SHORT COMMUNICATION

Description of the first-stage juveniles of Xiphinema cretense
and X. herakliense - Distribution of Xiphinema and Longidorus
species in olive orchards and grapevines in Crete, Greece

E.A. Tzortzakakis™, A. Archidona-Yuste?, C. Cantalapiedra-Navarrete?, |.G. Birmpilis',
E. Nasiou', J.E. Palomares-Rius? and P. Castillo?

Summary The occurrence of nematodes of the family Longidoridae was investigated in soil sam-
ples collected from cultivated and wild olives and grapevines in Crete. The first-stage juveniles of Xi-
phinema cretense and X. herakliense are described for the first time. The species X. israeliae, X. cretense,
X. herakliense and Longidorus pseudoelongatus, previously recorded exclusively from olives in Crete, are
herein reported in the rhizosphere of grapevines. Also L. iranicus is reported for the first time in culti-
vated olive, while X. italiae and L. closelongatus are reported for the first time in wild olive in Crete. Data
on the occurrence of phytoparasitic nematode species in cultivated olives, wild olives and grapevines

are updated with those previously published.

Additional keywords: Longidorus closelongatus, L. cretensis, L. iranicus, L. pseudoelongatus, X. israeliae

Olive tree and grapevine are the most im-
portant crops on the island of Crete, occu-
pying 177,000 and 25,500 hectares, respec-
tively. These represent about 22% for olive
trees and 20% for grapevines of the total
corresponding cultivated areas in Greece. In
addition, wild olive trees are also located in
some south coastal areas of the island.

Dagger and needle nematodes of the
genera Xiphinema and Longidorus, respec-
tively, include a number of large plant ec-
toparasitic nematode species with long life
cycles. They cause damage to a wide range
of fruit and vegetable crops as well as wild
plants by their direct feeding on root cells
and transmission of nepoviruses (Decrae-
mer and Robbins, 2007; Taylor and Brown,
1997).
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The presence of Xiphinema and Longido-
rus nematodes on cultivated and wild olive
and grapevines in Crete was investigated by
Tzortzakakis et al. (2014, 2015). The soil sam-
ples were collected from:

a) 101 olive orchards in Heraklion and La-
sithi provinces,

b) 22 individual wild olive trees in Heraklion
province and

¢) 30 vineyards in Heraklion province and
assigned to the Nematology Laboratory

(affiliation of the 1*tauthor) by farmers for

nematode diagnosis.

Five known Xiphinema species (viz. X. in-
dex, X. israeliae, X. italiae, X. pachtaicum and
X. simile), five known Longidorus species (viz.
L. closelongatus, L. cretensis, L. iranicus (syn-
onym of L. moesicus), L. orientalis, and L.
pseudoelongatus) and two newly described
(for the first time) Xiphinema species (viz. X.
cretense and X. herakliense) were found.

The current work presents supplementa-
ry data on the occurrence of Xiphinema and
Longidorus nematodes on olive trees and
grapevines in Crete based on additional soil
samples, which were collected from:

a) the topotype locality (cultivated olive) of
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X. cretense (Tzortzakakis et al., 2014) and
an olive orchard where X. herakliense had
been found (Tzortzakakis et al, 2015),
aiming at the detection of first-stage ju-
veniles (J,) which could not be detected
after repeated samplings at the original
description of these species. This life-
stage may have a practical significance
when distinguishing species closely re-
lated (Hunt, 1995),

b) 45 olive orchards in Heraklion, Rethym-
no and Lasithi provinces and 14 individ-
ual wild olive trees in Heraklion province,
different to the ones in Tzortzakakis et al.
(2014, 2015) study and

¢) 100 vineyards in Heraklion and Chania
provinces and assigned to the Nematolo-
gy Laboratory (affiliation of the 1stauthor)
by farmers for nematode diagnosis.

Soil sampling (for olive trees), nematode
extraction, fixing and identification proto-
cols were carried out as by Tzortzakakis et al.
(2014, 2015).

Description of J s of Xiphinema cretense
and Xiphinema herakliense

In both species, J;s were positively identified
by the position of the replacement odonto-
style, which lies mostly within the odonto-
phore, with the anterior tip near the base
of the functional odontostyle (Figures 1, 2)
(Hunt, 1995).

Xiphinema cretense )

Measurements (n=5): L= 1103 + 24.4 (1083-
1128) um; a =51.7 + 1.8 (50.4-53.7); b=4.3 +
0.3 (4.0-4.6);c =229+ 1.3(22.1-24.4);c'=3.2
+ 0.1 (3.1-3.3); odontostyle length = 55.3 +
0.5 (56.0-57.0) um; replacement odontostyle
length = 73.2 + 1.2 (73.0-75.0) pm; odonto-
phore length = 41.9 £ 1.0 (41.0-43.0) um; lip
region width = 7.7 £ 0.5 (7.5-8.5) um; oral
aperture-guiding ring distance = 38.7 + 4.0
(34.0-41.5) um; tail length = 48.6 + 2.5 (46.0-
51.0) um; hyaline region at tail tip = 11.5
0.6 (11.0-12.0) pm.

Description: Morphologically similar to
adult specimens described by Tzortzaka-
kis et al. (2014), apart from developed re-
productive system, shorter body length, tail

shape and presence of replacement odonto-
style (Figure 1A). Anterior part characterized
by position of replacement odontostyle just
posterior to functional odontostyle, its tip
touching or very close to base of function-
al odontostyle (Figure 1B). Bluntly conoid
tail shape well curved dorso-ventrally with
a slight dorsal depression at hyaline region
level (Figures 1C-E).

Xiphinema herakliense (J))

Measurements (n = 1): L = 1183 pm; a = 42.3;
b =5.0; c = 27.5; ¢’ = 3.0; odontostyle length
= 63.0 um; replacement odontostyle length
= 81.5 um; odontophore length = 39.0 um;
lip region width = 8.0 um; oral aperture-
guiding ring distance = 43.0 um; tail length
= 43.0 um; hyaline region at tail tip = 20.0
pm.

Description: Only one specimen was found.
General morphology agrees closely to
adults specimens described by Tzortzakakis
et al. (2015), except for its developed repro-
ductive system, shorter body length in open
C-shape, tail shape and presence of replace-
ment odontostyle (Figure 2A). Anterior part
characterized by position of replacement
odontostyle into odontophore, just posteri-
or to base of functional odontostyle (Figure
2B). Bluntly conoid tail shape well curved
dorso-ventrally with a strong dorsal depres-
sion at hyaline region level (Figure 2C).

Distribution of Xiphinema and Longido-
rus species in cultivated olive, oleaster
and grapevine
In the soil samples of 45 olive orchards, three
Xiphinema (viz. X. israeliae, X. italiae, and X.
pachtaicum) and two Longidorus (viz. L. irani-
cus, and L. pseudoelongatus) species were
found. In three out of the 14 wild olive tree
sampling points, two Xiphinema (viz. X. her-
akliense and X. italiae), and one Longidorus
species (viz. L. closelongatus) were found.
Inthe grapevine samples, the dataonthe
presence of X. index, X. italiae and X. pachta-
icum were not considered in this study, as
these are quite common nematode species
found on grapevine in Crete. However, in
12 out of the 100 examined grapevine soil
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Figure 1. Light micrographs of first-stage juvenile of Xiphin-
ema cretensis Tzortzakakis et al., 2014. A) Whole body. B) An-
terior region showing odontostyle (odt), replacement odonto-
style (rodt), and guiding-ring (gr). G-E) Tail regions showing
anus (a). (Scale bars: A =100 pm; B-E = 20 ym).

Figure 2. Light micrographs of first-stage juvenile of Xiphine-
ma herakliense Tzortzakakis et al., 2015. A) Whole body. B) An-
terior region showing odontostyle (odt), replacement odonto-
style (rodt), and guiding-ring (gr). C) Tail region showing anus
(). (Scale bars: A=100 pm; B = 20 pm; C= 10 pm).

Table 1. Longidoridae species found in cultivated olive (OLI), wild olive (OLE) and grapevine

(GRA) in Crete.

Nematode species

Longidorus closelongatus Stoyanov 1964
Longidorus closelongatus

Longidorus closelongatus

Longidorus closelongatus

Longidorus cretensis Tzortzakakis et al., 2001
Longidorus iranicus Sturhan and Barooti, 1983
Longidorus iranicus

Longidorus iranicus

Longidorus iranicus

Longidorus iranicus

Longidorus pseudoelongatus Altherr, 1976
Longidorus pseudoelongatus

Longidorus pseudoelongatus

Longidorus pseudoelongatus

Xiphinema cretense Tzortzakakis et al., 2014
Xiphinema herakliense Tzortzakakis et al., 2015
Xiphinema herakliense

Xiphinema herakliense

Xiphinema israeliae Luc et al., 1982

Xiphinema israeliae

Xiphinema israeliae

Xiphinema israeliae

Xiphinema israeliae

Xiphinema israeliae

Xiphinema italiae Meyl, 1953

Xiphinema italiae

Xiphinema pachtaicum (Tulaganov, 1938) Kirjanova 1951

Plant, locality Sample code
Grapevine, Xamoudochori GRA36
Grapevine, Ag Paraskies GRA37
Grapevine, Akrotiri GRA39
Wild olive, Agiofaraggo OLE 34
Grapevine, P. Elias GRA34
Olive, Arkalochori OLI131
Grapevine, Archanes GRA33
Grapevine, Ag. Thomas GRA35
Grapevine, Roukani GRA38
Grapevine, Lousakies GRA31
Olive, Arkalochori OLI32
Olive, Faneromeni OLI136
Grapevine, Gazi GRA 32
Grapevine, P. Elias GRA40
Grapevine, P. Elias GRA40
Wild olive, Agiofaraggo OLE 33,34, 36
Grapevine, P. Elias GRA41
Grapevine, P. Elias GRA42
Olive, Roufas oLNh4
Olive, Neapoli OLI115
Olive, Pyrgiotisa oLn38
Olive, Dermatos OLI145
Olive, Dermatos OLI146
Grapevine, Akrotiri GRA39
Wild olive, Agiofaraggo OLE 34
Olive, Episkopi OLI 104
Olive, 12 samples *

*Sample codes = 101, 102, 103, 105, 107, 110, 123, 129, 130, 137, 139, 140
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samples, three Xiphinema (viz. X. cretense, X.
herakliense and X. israeliae) and four Longi-
dorus species (viz. L. closelongatus, L. creten-
sis, L. iranicus, and L. pseudoelongatus) were
found. Although L. moesicus was previously
reported on grapevine in Crete (Tzortzaka-
kis et al., 2014), after recent studies (Maafi
et al., 2015), this species has been synon-
ymized with Longidorus iranicus. All these
data are presented in Table 1, which supple-
ments previously published results (Tzort-
zakakis et al., 2014, 2015) for cultivated and
wild olive trees and grapevines from Crete.
Thus the updated records, considering also
the previous studies, on the percentage of
occurrence for the detected nematode spe-
cies is as follows:
a) In 146 soil samples from olive orchards:
L. closelongatus 1.4%, L. cretensis 0.7%, L.
iranicus 0.7%, L. pseudoelongatus 6.2%, X.
cretense 2%, X. herakliense 0.7%, X. index
2%, X. israeliae 7.5%, X. italiae 7.5% and X.
pachtaicum 39%,
In 36 soil samples from wild olive trees: L.
closelongatus 2.8%, X. herakliense 36.1%,
X. israeliae 2.8%, X. italiae 2.8% and. X.
pachtaicum 5.6%,
¢) In 130 samples from vineyards (exclud-
ing X. index, X. italiae and X. pachtaicum):
L. closelongatus 5.4%, L. cretensis 2.3%, L.
iranicus 6.2%, L. orientalis 0.8%, L. pseu-
doelongatus 1.5%, X. cretense 0.8%, X. her-
akliense 1.5%, X. israeliae 0.8% and X. sim-
ile 0.8%.

In conclusion, the data presented here-
in, indicate some new information for the
presence of Longidoridae in Crete. Xiphine-
ma israeliae, X. cretense, X. herakliense and L.
pseudoelongatus were found on grapevine,
while until now they had been found exclu-
sively on olive trees; L. iranicus was found on
cultivated olive trees, whereas until now it
had been found only on grapevines; X. itali-
ae and L. closelongatus are reported for first
time on wild olive trees.
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>YNTOMH ANAKOINQX>H

Meptypagn TnG MPOvVUEPNG MPWTOU 0TASIOU TWV VIHATWS WV
Xiphinema cretense kau X. herakliense. Aiacmmopd Twv
vnuatwdwv Xiphinema kar Longidorus o€ e\l€¢, aypleAiég kat

apuméAia otnv Kpnitn

E.A. TCwptlakdakng, A. Archidona-Yuste, C. Cantalapiedra-Navarrete,
I.I. MmppmiAng, E. Ndowov, J.E. Palomares-Rius and P. Castillo

NepiAnPn H mapoucia vnuatwdwy tng oikoyévelag Longidoridae SiepeuvriBnke ot Seiypata £84-
QOUC TIPOEPXOUEVA amd KAANEQYOUHEVES ENEC, aypleNIEC kat auméAa otnv Kprtn. Eyve meptypagn
™G mPovUUPNE MpwTou otadiov Twv 1dwv Xiphinema cretense kai X. herakliense. Ta €ién X. israeliae, X.
cretense, X. herakliense xau Longidorus pseudoelongatus, Ta omoia péxpl Twpa ixav avagepBei pévo oe
€Nl otnv Kpntn, Bpébnkav otnv pildopaipa apmeiwv. Emmiéov, To €idog L. iranicus avagépetal yla
TIPWTN OPA o€ KAANIEPYOUpEVN ENIG, evw Ta €idn X. italiae kal L. closelongatus avagépovTal yia mpwtn
@opa o€ aypieNia otnv Kprtn. H mapoucia @utomapacitikwv e10wv vnpatwdwy og KAAAIEPYOUHEVN
eNd, ayplehid kat apméll cuvoiletat Aaupdvovtag umoyn mponyoUueveC SnUOCIEVCELC.
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