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ABSTRACT

Plant Protection

Lemon palm (Melissa officinalis 1.), a perennial plant from
Lamiaceae family, is cultivated in all Mediterranean countries and
coastal regions of Tiirkiye. It can be attacked by several pathogens
like nematodes which reduce its yield and quality. In this study,
morphometric measurements, morphological and molecular
identifications were done using juveniles and females obtained from
galled roots of lemon balm collected from Balikesir province of
Turkiye. As a result, M. arenaria was the only identified species in
analyzed samples. This is the first report of M. arenaria detected on
lemon balm in Turkiye.
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Tiirkiye'de Melisada (Melissa officinalis L.) Bulunan Kok-ur Nematodu Meloidogyne arenariamn Tk

Kaydi
OZET Bitki Koruma
Lamiaceae familyasindan cok yillik bir bitki olan melisa (Melissa
officinalis L.), tim Akdeniz {ilkelerinde ve Tiirkiye'nin kiy1 Aragtirma Makalesi
bolgelerinde yetistirilmektedir. Melisa bitkileri nematodlar gibi ; :
verim ve kalitede diisiise yol acan cesitli patojenler tarafindan Makale T.ar'lh(;e‘s1
saldiriya ugramaktadir. Bu c¢alisma kapsaminda Balikesir ilinden Gelis Tarﬂ'n. 203'03'2022
toplanan melisa bitkilerinin urlu kéklerinden elde edilen larvalar ve Kabul Tarihi 21.04.2022
disi bireyler kullanilarak morfometrik o6lgiimler, morfolojik ve Anahtar Kelimeler
molekiiler tanilamalar yapilmigtir. Sonug olarak, M. arenaria, analiz Tamlama

edilen orneklerde tespit edilen tek tir olmustur. Bu calisma
Turkiye'de melisa tizerinde M. arenarianin ilk tespitidir.
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INTRODUCTION

Medicinal and aromatic plants have been used in
pharmaceuticals, perfumery, cosmetics, and food
industries and there is a current significant
increasing demand in tropical and subtropical regions
of the world (Pandey, 2017). Melissa officinalis
belongs to Lamiaceae family and is distributed in all
Mediterranean countries. This plant has many
common names such as garden balm, lemon mint,
sweet balm in Tiirkiye (Mill, 1982; Baytop, 1994).
This plant is widely cultivated due to its content of
aromatic, culinary and medicinal compound (Verma
et al. 2015). In addition, it has been known that

lemon balm essential oils can be used as antioxidant
and antitumoral agents for the treatment of
Alzheimer’s disease and have a positive effect on
human nervous system (Akhondzadeh et al. 2003).

Lemon balm hosts several pests and pathogens which
reduce its yield and quality (Bokor et al. 2008). Plant
parasitic nematodes, particularly root-knot
nematodes, cause serious economic losses 1n
vegetables, horticultural crops, and medicinal and
aromatic plants (Koshy et al. 2005; Karssen et al.
2013; Atas et al. 2021).

Meloidogyne arenaria (Neal, 1889) Chitwood, 1949
was reported on lemon balm in Greece (Karanastasi
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et al. 2008). Also, Meloidogyne incognita (Kofoid &
White 1919) Chitwood 1949 and M. arenaria on M.
officinalis was reported in Cuba (Kindelan et al.
1990). In several other studies, Melissa officinalis was
found to be the host of M. paranaensis n. sp.
(Carneiro et al. 1996), and M. incognita race 3
(Walker, 1995; Mendonca et al. 2017). However, no
reports were found on root-knot nematodes in lemon
balm in Tirkiye.

MATERIAL and METHODS

A survey was caried out in lemon balm growing areas
in Balikesir province of Tirkiye in 2020. Root
samples were taken from plants with wilting and
drying symptoms and examined under a binocular
microscope. Egg masses were separately taken from
roots of lemon balm by a needle. Then, they were
incubated and transferred to sieve included water for
second stage juveniles (J2s) hatching. Based on
Seinhorst’s (1959) method, J2s hatched from the egg
were fixed in TAF (triethanolamine formalin) for
permanent slides. Overall, measurements of 25 J2s
were taken place under the Leica DM1000

stereomicroscope as described by Karssen (2002). For
morphological diagnosis, females were taken from the
roots by a needle and scalpel under binoculars.
Females were prepared in glycerin by cutting in 45%
lactic acid to obtain perineal patterns (Hooper, 1986).
The population was morphologically identified by the
comparing to morphometric measurements of Jepson
(1987) and Karssen (2002). DNA was extracted from
J2s for molecular identification using isolation kit
(High Pure PCR Template Preparation Kit, Roche)
and were performed with species-specific primers;
Inc-K14F/Inc-K14R  (Randig et al.,  2002),
MincF1/MincR1 (Devran et al. 2018), Fjav/Rjav
(Zijlstra et al. 2000); Far/Rar (Zijlstra et al. 2000),
JMV1/JMV2/JMVhapla (Wishart et al. 2002). PCR
reactions were carried out according to our previous
studies (Ozalp et al. 2020; Atas et al. 2021).

RESULTS and DISCUSSION

The results of morphometric measurements and
morphological identification showed that the overall
morphology of this population appeared to be similar
to M. arenaria (Table 1, Figure. 1).

Table 1. Morphometric measurements of Meloidogyne arenaria J2s on Melissa officinalis
Cizelge 1. Melissa officinalis’den elde edilen Meloidogyne arenaria’ya ait J2s’lerin morfometrik élgtimleri

Diagnostic characters Current study Whitehead, 1968  Cliff and Hirschmann, 1985
405.31 + 9.68
Body length (389.67-430.12) 450-490 391.6-605.2
Greatest body width (114 2'5289%1;'322) 12.8-17.8
Body width at stylet base ?7619 ;_Egoég())
Body width at anus ?73;;1?21) 9.7-12.8
Stylet length (1126?;7%113'.%%) 10 10.1-11.9
3.34+0.32
DGO (2.68-3.84) 3 2.T4.1
Tail length 21470681;54(13:2316) 43.6-69.4
Excretory pore to head end ?56055%150'3?)1) 75.0-105.2
Body width at excretory pore (112 (')1759%1%' 291)
27.28 £ 2.59
A (23.15-33.71) 26-32 22.4-40.5
B 3.79+0.23
(3.27-4.22)
8.35+0.72
C (7.99-9.93) 6-7.5 7.5-10.9
¢ 5.13+0.59
(4.18-6.63)

Note: All measurements are in pm and in the form: mean + s.d. (range)
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Figure 1. Meloidogyne arenaria obtained from Melissa officinalis A: Anterior end region, B: Tail region, C-D: Perineal pattern

(Scale bar: 20 um)

Sekil 1. Melissa officinalis ‘den elde edilen Meloidogyne arenaria A: Anterior end region, B: Tail region, C-D: Perineal pattern

(Skala bar: 20 um)

M BM1 BM2 BM3 BM4 K18

Figure 2.

PCR products obtained with Meloidogyne
arenariaspecific Far/Rar primers. M: DNA
Ladder (Hibrigen 100 bp); BM1-BM4: Samples;
K18: M. arenaria (positive control); W: Water
Sekil 2. Meloidogyne arenaria-spesifik Far/Rar primerleri
kullanilarak elde edilen PCR trtinleri. M: DNA
Ladder (Hibrigen 100 bp); BM1-BM4: Ornekler;
K18: M. arenaria (pozitif kontrol); W: Su
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In molecular identification, PCR with Meloidogyne
arenaria specific Far/Rar primer sets produced an
expected approximately 420 bp, but the other species-
specific primers failed to amplify any products
(Figure. 2).

This is the first report of the detection of M. arenaria
on lemon balm grown as a medicinal and aromatic
plant in Turkiye. The damage and prevalence of plant
parasitic nematodes has been currently increasing in
medicinal and aromatic plants. With these findings,
the damage of root-knot nematodes could be
eliminated by crop rotation, using non-host plants or
resistant cultivars.
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