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SHORT COMMUNICATION 

Lavandula angustifolia and Oxalis pes-caprae, hosts of 
Meloidogyne hapla and Meloidogyne javanica - A note for 
Meloidogyne luci in Greece

A.R. Gonçalves1, I.L. Conceição1, M. Kormpi2 and E.A. Tzortzakakis3*

Summary   Root-knot nematodes (RKN), Meloidogyne spp., have a wide host range and are common 
in the Mediterranean area. Cultivated lavender (Lavandula angustifolia) was found naturally infested 
by M. hapla in Kozani area, the fi rst documented infestation of this crop by RKN in Greece. Oxalis pes-
caprae, a common winter weed in Crete, was found to be a host of M. javanica under artifi cial inocu-
lation. This weed acts as a potential winter host of the nematode in fi elds cultivated with vegetable 
crops. Two populations of M. ethiopica were found in kiwi and maize in Greece in the past. Recently, 
populations of M. ethiopica from Europe were re-classifi ed as M. luci, based only on the population iso-
lated from kiwi for Greece. In the current work, the RKN populations originating from kiwi and maize 
and maintained on tomato, were identifi ed as M. luci. Nematode species identifi cation was determined 
by electrophoretic analysis of protein extracts obtained from females. 
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oidogyne hapla Chitwood, 1949, Meloidog-
yne incognita (Kofoid & White) Chitwood, 
1949 and Meloidogyne javanica (Treub) Chit-
wood, 1949), Meloidogyne luci (Carneiro, 
Correa, Almeida, Gomes, Mohammad Dei-
mi, Castagnone – Sereno & Karssen, 2014) 
(initially identifi ed as Meloidogyne ethiopica 
Whitehead, 1968) and Meloidogyne hispani-
ca (Hirschmann, 1986) have been identifi ed 
in Greece using molecular and/or biochem-
ical markers (Conceição et al., 2012; Tzort-
zakakis et al., 2011, 2014, 2016, 2019; Gerič 
Stare et al., 2017).

Herein Meloidogyne spp. from popu-
lations isolated from cultivated plants in 
Greece, were identifi ed by electrophoretic 
analysis of protein extracts obtained from 
RKN females, using the Mini-Protean III sys-
tem (Bio-Rad) according to Esbenshade 
and Triantaphyllou (1985a,b) and Pais et al. 
(1986), with some modifi cations. The anal-
ysis revealed new host plant species for M. 
hapla and M. javanica and also confi rmed 
the identity of M. luci in two populations 
maintained on tomato. 

In autumn of 2018, some plants of cul-

Root-knot nematodes (RKN), Meloidogyne 
spp., are amongst the most economically 
important nematodes in agriculture, having 
a wide host range and being common in the 
Mediterranean area (Lamberti, 1981; Moens 
et al., 2009). Species identifi cation using 
morphological characteristics is complex, 
diffi  cult and time consuming. In Greece, 
RKN have been found in several areas and 
their identifi cation was based on morpho-
logical and morphometric characters and/
or diff erential host tests until the middle of 
1990’s (Tzortzakakis et al., 2011). In the last 
20 years, the four major RKN species (Melo-
idogyne arenaria (Neal) Chitwood, 1949, Mel-
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tivated lavender (Lavandula angustifolia) 
from the area of Kozani, North Greece, indi-
cated symptoms of stunting. Roots were ex-
amined and galls typical for RKN infestation 
were detected (Fig. 1). Egg masses were col-

lected and used to inoculate tomato plants 
(Solanum lycopersicum, cv. ACE) grown in 
pots fi lled with commercial compost soil 
and maintained in a growth room with 16h 
photoperiod and temperature ranging from 

Figure 1. Top left: Root of cultivated lavender (Lavandula angustifolia) with galls caused by Meloidogyne hapla. Top right: 

Oxalis pes-caprae, a quite common winter weed in Crete, Greece. Bottom: Root of Oxalis pes-caprae with galls caused by Mel-

oidogyne javanica after artifi cial inoculation.



© Benaki Phytopathological Institute

Gonçalves et al.80

21 to 24°C. The RKN population originating 
from lavender was identifi ed as M. hapla. 
This species has been previously reported in 
Greece based only on morphological iden-
tifi cation characteristics (Hirschman et al., 
1966; Koliopanos, 1980; Pyrowolakis, 1980; 
Vovlas and Antoniou, 1987; Vlachopoulos, 
1994). Recently it was found in Crete infect-
ing the mountain tea variety “Malotira” (Sid-
eritis syriaca L.) and that was the fi rst molec-
ular identifi cation of this species in Greece 
(Tzortzakakis et al., 2019). The current work 
represents the fi rst report of natural infes-
tation of cultivated lavender by M. hapla in 
Greece.

Oxalis pes-caprae (Fig. 1) is a common 
winter weed in Crete. Bulbs of O. pes-caprae 
were collected from soil samples originat-
ing from vineyards in autumn and stored. 
In October, they were planted in pots fi lled 
with commercial compost soil and inoculat-
ed with pieces of heavily galled roots of a 
tomato plant found infested with RKN in a 
home garden. The pots were maintained in 
a glasshouse without artifi cial light or heat-
ing from October to April, when the plants 
were let to dry. Air temperature fl uctuated 
from 3°C at winter nights to as high as 35°C 
in spring. The roots were washed from the 
soil and revealed presence of galls with egg 
masses (Fig. 1). Several egg masses were col-
lected and inoculated to tomato plants (cv. 
ACE) grown in pots in a growth room as de-
scribed previously. After approximately two 
months, the plants were uprooted and RKN 
females isolated from the roots were used 
for species identifi cation.

The population that infested and repro-
duced on O. pes-caprae in pots was iden-
tifi ed as M. javanica which is a prevalent 
species of RKN in Crete (Tzortzakakis et al., 
2011). The related species Oxalis corniculata 
has been reported as a host of Meloidogyne 
species (Dabaj and Jenser, 1990; Belle et al., 
2016; Santos et al., 2019). In Italy, M. javanica 
has been found parasitizing O. pes-caprae in 
citrus groves (Ciancio et al., 1992). The cur-
rent work indicates that this weed could act 
as a potential winter host of this nematode 
species, especially in fi elds cultivated with 

vegetable crops in the period from spring to 
autumn.  

Meloidogyne luci was recently described 
from populations originating from Bra-
zil, Chile, Iran (Carneiro et al., 2014) and lat-
er from Guatemala and Portugal (Janssen 
et al., 2016; Maleita et al., 2018; Santos et al., 
2019). Gerič Stare et al. (2017) stated that all 
reports of M. ethiopica from Europe (Slove-
nia, Italy and Greece) refer to the species M. 
luci. The fi rst report of M. ethiopica in Greece 
was based on the identifi cation of two pop-
ulations, one isolated from kiwi and the oth-
er from maize (Conceição et al., 2012). Both 
of these populations have been cultured in 
potted tomatoes at the Nematology Labora-
tory of the Institute of Olive Tree, Subtropical 
Crops and Viticulture, Heraklion, Crete, since 
2009. In 2017, Gerič Stare et al. identifi ed the 
population isolated from kiwi as M. luci. In 
the present work, the RKN populations orig-
inating from kiwi and maize were both iden-
tifi ed as M. luci confi rming the presence of 
this species in two diff erent areas of Greece. 
Recently, 26 diff erent plant species were 
recognized as hosts of M. luci and because 
it has been misidentifi ed as M. ethiopica for 
several years, a broader distribution is cur-
rently documented (EPPO, 2017).
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ΣΥΝΤΟΜΗ ΑΝΑΚΟΙΝΩΣΗ

Lavandula angustifolia και Oxalis pes-caprae, ξενιστές των 
κομβονηματωδών Meloidogyne hapla και Meloidogyne 
javanica - Σημείωση για τον Meloidogyne luci στην Ελλάδα

A.R. Gonçalves, I.L. Conceição, Μ. Κορμπή και Ε.Α. Τζωρτζακάκης

Περίληψη   Οι κομβονηματώδεις (Meloidogyne spp.) έχουν ένα μεγάλο εύρος ξενιστών και είναι ευρέ-
ως διαδεδομένοι στην Μεσόγειο. Στην περιοχή της Κοζάνης βρέθηκε καλλιεργούμενη λεβάντα (Lavan-
dula angustifolia) με προσβολή από τον νηματώδη Meloidogyne hapla με την συγκεκριμένη καταγραφή 
να είναι η πρώτη στην Ελλάδα. Η οξαλίδα, Oxalis pes-caprae, αποτελεί ένα συνηθισμένο χειμερινό ζιζά-
νιο στην Κρήτη και βρέθηκε να είναι ξενιστής του είδους M. javanica σε συνθήκες τεχνητής μόλυνσης. 
Επομένως μπορεί να αποτελέσει ένα χειμερινό ξενιστή του νηματώδη σε αγρούς με καλλιέργεια κη-
πευτικών. Δύο πληθυσμοί του νηματώδη M. ethiopica είχαν βρεθεί σε καλλιέργεια ακτινιδίου και αρα-
βόσιτου στην Ελλάδα παλαιότερα. Πρόσφατα, επιβεβαιώθηκε ότι όλες οι αναφορές του M.  ethiopica 
στην Ευρώπη αφορούν το είδος M. luci, λαμβάνοντας υπόψη μόνο τον πληθυσμό στο ακτινίδιο για την 
Ελλάδα. Οι πληθυσμοί που είχαν απομονωθεί από την καλλιέργεια του ακτινιδίου και του αραβόσιτου 
στην Ελλάδα ταυτοποιήθηκαν ως M. luci. Η ταυτοποίηση των ειδών των νηματωδών έγινε με ηλεκτρο-
φόρηση πρωτεϊνών προερχόμενες από θηλυκά άτομα.
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