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Abstract

Root-knot nematodes (RKN) cause vyield losses in eggplant-
growing areas. There are no known varieties of eggplant (Solanum
melongena L.) that are resistant to RKNs. However, the wild relative
of eggplant, S. torvum (Sw.), provides resistance to some RKN
species and is used as a rootstock for cultivated eggplants.
Therefore, determination of the reproductive capacity of nematodes
on eggplant rootstocks developed from S. torvum is required for
effective management of RKNs that are widely present in vegetable
growing areas. In the present study, the degree of reproduction of
Mi-1.2-virulent and avirulent isolates of M. incognita, M. javanica, and
M. luci on eggplant rootstocks, Hawk and Bogag, was evaluated in
a plant growth chamber. Hawk and Bogac were resistant (<10 egg
masses per whole root system) to all avirulent and virulent isolates of
M. incognita, M. javanica, and M. luci. This study is the first report
on the resistance of S. torvum to virulent isolates of M. luci. Results
indicate that S. torvum offers broad-spectrum resistance against

RKNs.
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Eggplant (Solanum melongena L.) is a member of
the Solanaceae family and has wide genetic variation
in shape, colour and size (Daunay et al., 2001). In
2019, eggplant was grown in 1.8M hectares, with
a total production of 55M tons worldwide. Turkey
is the world’s fourth largest eggplant producer after
China, India, and Egypt, with an annual production
of 8.2M tons (FAO, 2021). Root-knot nematodes
(RKNs) are one of the most important pathogens
affecting eggplant. The use of plants resistant to
RKNs is the most effective and environment-friendly
tactic for management of this pathogen (Seid et al.,
2015). Although there are no resistant cultivars of
S. melongena, some wild eggplant species (S. torvum)
have been found to be resistant to some RKNs
(Alietal., 1992; Mattos et al., 2011; Rahman et al., 2002).
However, resistant hybrids of these wild species with

cultivars have not been developed because of cross-
incompatibility between the phylogenetically distant
S. torvum and cultivated S. melongena (Daunay
et al., 2001; McCammon and Honma, 1983). Grafting
with resistant rootstocks is an additional technique
that can alleviate the problem of soil borne disease.
Solanum torvum has been employed as a rootstock
to control RKNs in eggplant cultivation (Uehara et al.,
2016, 2017), but it has variable responses to the
major RKNs. Meloidogyne arenaria (A2-J) (Chitwood,
1949; Neal, 1889) produced large numbers of egg
masses on S. torvum root stock cv. Tonashimu, but
M. arenaria (A2-O) and M. incognita produced only
a few egg masses (Uehara et al., 2017). A study
conducted by Garcia-Mendivil et al. (2019) showed
that S. torvum rootstock cv. Brutus, Espina, Salutamu
and Torpedo were resistant to M. incognita isolates
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and varied from highly resistant to susceptible to
Mi-1.2 (a)virulent isolates of M. javanica (Chitwood,
1949; Treub, 1885) from Spain. In other studies,
S. torvum cv. Hawk was found to be resistant to
M. incognita (Chitwood, 1949; Kofoid and White,
1919) (both Mi-1.2-virulent and avirulent isolates),
M. javanica, M. arenaria, and M. luci (Carneiro et al.,
2014) isolates, but susceptible to isolate of M. hapla
(Chitwood, 1949) from Turkey (Ocal and Devran,
2019; Ocal et al., 2018). Recently, Murata and Uesugi
(2020) reported that S. torvum cvs. Torvum vigor,
Tonashimu and Torero were susceptible to three
M. hapla populations collected from geographically
distant areas in Japan.

In tomato, resistant cultivars are widely used to
control RKNs. The Mi-1 gene in tomato confers resis-
tance to M. incognita, M. javanica, and M. arenaria
(Milligan et al., 1998; Roberts and Thomason, 1986;
Williamson and Hussey, 1996), as well as M. luci
(Aydinli and Mennan, 2019). However, Mi-resistance-
breaking M. incognita and M. javanica populations
were reported in United States of America, Spain,
Greece, Turkey, and Israel (Devran and So6gut, 2010;
lberkleid et al., 2014; Kaloshian et al., 1996; Ornat
et al., 2001; Tzortzakakis et al., 2005). In addition, a
virulent population of M. luci has been reported from
Turkey (Aydinli and Mennan, 2019). Meloidogyne
luci poses a phytosanitary risk as the species was
included on the EPPO Alert List of harmful organisms
in 2017 (EPPO, 2017). In previous studies, S. torvum
cultivars Tonashimu, Torero, Torvum vigor, Hawk,
Brutus, Espina, Salutamu, and Torpedo were fo-
und to be resistant to Mi-1.2-virulent isolates of
M. incognita from Japan and Turkey and Mi-1.2-
virulent M. javanica from Spain (Garcia-Mendivil et al.,
2019). Thus, knowledge of the response of S. torvum
rootstock cultivars to various RKN populations is
important for control of both Mi-1.2-avirulent and
virulent populations of root-knot nematodes, which
are likely to be present in mixed populations in
vegetable growing areas of Turkey. In Turkey, two
S. torvum rootstocks, Hawk and Bogacare used to
control RKNs in eggplant growing areas. Solanum
torvum cv. Hawk has been described as resistant to
some RKN isolates from Turkey (Ocal et al., 2018). As
far as the authors are aware, there is no information
about the response of commercial S. torvum
cultivars to Mi-1.2 virulent isolates of M. javanica and
M. luci from Turkey or the response of S. torvum
cv. Bogagto root-knot nematodes isolates. Here,
we report the degree of resistance of S. torvum
cultivars Hawk and Bogac to avirulent and virulent
isolates of M. incognita, M. javanica, and M. luci from
Turkey.

Materials and methods

Plant material

The two S. torvum rootstocks Hawk and Bogac and
a commercial eggplant cultivar Faselis F, were used
in this study (Table 1). All seeds were purchased from
companies. Seeds were sown in vials containing ver-
miculite, perlite, and peat (v:viv, 1:1:1) and incubated
in controlled environment at 25 +5°C. Seedlings with
two true leaves were transplanted singly to 250ml
pots containing sterilized sandy soil (75% sand, 15%
silt, and 10% clay) after germination. The plants were
watered when needed.

Root-knot nematode culture

Four M. incognita, four M. javanica, and two M. luci
isolates were used in the experiment (Table 2). The
virulence and reproductive ability of M. incognita,
M. javanica, and M. luci isolated from different hosts
were determined on tomato cv. Seval F1 (Multi Seed,
Turkey) carrying the Mi-1.2 gene. Avirulent isolates of
M. incognita, M. javanica, and M. luci were multiplied
on susceptible tomato cv. Tueza F1 (Multi Seed,
Turkey) and Falcon F1 (May Seed, Turkey) in previous
studies (Aydinl and Mennan, 2019; Devran and So6gt,
2010). Each isolate was raised from single egg mass
to obtain pure cultures. The plants were removed 60
days after root-knot nematode inoculation, and their
roots were washed under water. EQg masses were
picked from plant roots using a needle and incubated
in a modified Baermann funnel technique (Hooper,
1986) at 25°C room temperature for 1 day. Then, the
J2s hatched from the egg masses were collected
and counted under a light microscope according to
the method described in previous studies (Ozalp and
Devran, 2018; Ocal et al., 2018).

Table 1. Solanum melongena (eggplant)
and Solanum torvum rootstock cultivars
used in this study.

Plant Cultivar Company
Solanum torvum Hawk Vilmorin Anadolu
Tohumculuk
Solanum torvum Bogac Yiksel Tohum Tarm
San. ve Tic. A.S.
Solanum melongena  Faselis F,  Titiz Agrogrup A.S.



Table 2. Geographic origin and virulence status of root-knot nematode isolates from

Turkey.
Meloidogyne Isolate Original Geog-ranhlc (a)Virulence Reference
spp. host origin
M. incognita G4 Eggplant Gazipasa, Antalya Avirulent Devran and Sogut (2009, 2010)
M. incognita K5 Pepper Kumluca, Antalya Avirulent Devran and Sogut (2009, 2010)
M. incognita V6 Tomato Kepez, Antalya Mi-1.2 virulent  Laboratory Culture
M. incognita V20  Tomato Kepez, Antalya Mi-1.2 virulent  Mistanoglu et al. (2020)
M. javanica K21 Cucumber  Finike, Antalya Avirulent Devran and Sogut (2009, 2010)
M. javanica F4-1  Tomato Fethiye, Mugla Avirulent Laboratory Culture
M. javanica V26  Tomato Kumluca, Antalya Mi-1.2 virulent  Mistanoglu et al. (2020)
M. javanica V28  Tomato Aksu, Antalya Mi-1.2 virulent  Mistanoglu et al. (2020)
M. luci TK4 Nightshade Tekkekdy, Samsun Avirulent Aydinli and Mennan (2019)
M. luci OR2  Tomato Ordu Mi-1.2 virulent  Aydinli and Mennan (2019)

Nematode inoculation

Eggplant seedlings with three true leaves were
inoculated with 1,000 one-day-old J2s. The J2s were
dropped using a Pasteur pipette into a 2-cm deep
hole around the stem base according to the method
described in previous studies (Ocal and Devran,
2019; Ocal et al., 2018). Each nematode species-
rootstock combination was replicated five times in a
completely randomized design and the experiment
was repeated twice under same conditions. The pots
were maintained in a growth chamber at 24 + 1°C with
a 16:8hr (light:dark) photoperiod and 65% relative
humidity. Sixty days after inoculation, the plants were
removed, and their roots were washed under water.
Each root system was dipped in a 0.15g/L phloxine B
solution for 10min to identify egg masses, according
to Ocal et al. (2018).

Data collection

The number of egg masses on each plant root was
counted under a stereomicroscope and assessed on
a 0-5 scale, according to Hartman and Sasser (1985),
as follows: 0=no egg mass (resistant), 1=1-2 egg
masses (resistant), 2=3-10 egg masses (resistant),
3=11-30 egg masses (susceptible), 4=31-100 egg
masses (susceptible), and 5=more than 100 egg
massesper root system (susceptible).

Statistical analyses

Data on number of egg masses were analyzed
using the SAS statistical software (SAS Institute,
Cary, NC). Data were log transformed [log10(x+ 1)]
to homogenize the variances, and then subjected to
analysis of variance (ANOVA). Separation of treatment
means was performed using Tukey’s HSD tests
(p<0.05).

Results

Solanum torvum rootstock cultivars Hawk and
Bogac, and a commercial eggplant cultivar Faselis
F, were tested with ten Mi-1.2 virulent and avirulent
isolates of M. incognita, M. javanica, and M. luci.
Meloidogyne incognita V6 and M. luci TK4 isolates
did not produce any egg masses on roots of Bogac.
However, the other RKN isolates produced a few egg
masses (<2) on both S. forvum rootstocks Hawk
and Bogac. All RKN isolates also produced egg
masses (>38) on roots of Faselis F,, with the highest
number (>280) produced by M. javanica isolate K5,
and the least (<39) by M. luci isolate TK4 (Table 3).
Differences among the number of egg masses
produced by RKN isolates on roots of seedlings were
not statistically significant for S. torvum rootstocks
Hawk and Bogag, but the numbers on these
rootstocks were significantly different from those on



Table 3. Number of egg masses and egg mass index of Meloidogyne incognita,
Meloidogyne javanica, and Meloidogyne luci isolates on the Solanum torvum
rootstock cvs. Hawk and Bogag and the eggplant cv. Faselis F..

Nematode species Isolate Hawk Bogag Faselis F,
EM EMI' EM EMI' EM EMI'
M. incognita G4 1.4B 0.9B 1.9B 1.2B 266.9A B5A
K5 0.9B 0.7B 1.4B 0.9B 281.3A 5A
V6 0.2B 0.2B 0B 0B 181.6A B5A
V20 0.1B 0.1B 0.4B 0.3B 52.7A 3.8A
M. javanica K21 0.9B 0.7B 0.7B 0.4B 264A B5A
F4-1 0.4B 0.3B 0.4B 0.3B 135.4A 4.8A
V26 0.5B 0.4B 0.5B 0.3B 135.6A 4.8A
V28 0.8B 0.5B 0.7B 0.6B 185.4A 4.9A
M. luci TK4 0.1B 0.1B 0B 0B 38.3A 3.7A
OR2 0.3B 0.3B 0.1B 0.1B 66.1A 41A

Notes: EM: egg masses, EMI: egg mass index. '0-5 Scale (Hartman and Sasser, 1985), 0=no egg masses,
1=1-2 egg masses, 2=3-10 egg masses, 3=11-30 egg masses, 4=31-100 egg masses, 5=more than 100 egg
masses. Resistant: Egg mass index (EMI) <2; Susceptible: Egg mass index (EMI)>2. Values within a line followed
by the same upper case letter are not significantly different (o =0.05) according to Tukey’s multiple range test. The
data represent means of five replicates. Each nematode species-rootstock combination was replicated five times
in a completely randomized design and the experiment was repeated twice. Sixty days after inoculation, the plants
were removed and the egg masses were counted from the whole root system.

the eggplant cv. Faselis F, (Table 3). Both Hawk and
Bogac were classed as resistant to all RKN isolates
according to the 0-5 egg mass index, with scores
less than 1 for all isolates, except the M. incognita G4
isolate. In contrast, eggplant cv. Faselis F, was found
to be susceptible, as expected, with scores for all
RKN isolates greater than 3. Our data indicate that
S. torvum rootstocks Hawk and Bogag, are non-
hosts for all RKN isolates tested. Also, for the first
time, our data have shown that the two S. torvum
rootstock cultivars were resistant to a Mi-1.2-virulent
isolate of M. luci.

Discussion

Eggplant is one of the most important vegetable
crops for human nutrition. However, many pathogens
and pests negatively affect vegetable production.
Root-knot nematodes (RKNs) are one of the
most important pathogens causing yield losses in
vegetable growing areas. They inhibit the plant’s
water and nutrient intake from soil and cause galls on
its roots. Different management methods are used
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to control RKNs and use of resistant plants is one
of the most important (Boerma and Hussey, 1992).
Previous studies showed that S. melongena cultivars
were susceptible to M. incognita, M. javanica, and
M. arenaria (Daunay and Dalmasso, 1985; Devi and
Sumita, 2015; Nayak and Pandey, 2015; Ocal and
Devran, 2019; Ullah et al., 2011). The present study
has confirmed the susceptibility of the commercial
S. melongena cultivar Faselis F, to all RKN isolates.
However, results from this study show that S. torvum
provides broad resistance to RKN isolates. We found
resistance in the two S. torvum rootstock cultivars
Hawk and Boga¢ to all Mi-1.2 virulent and avirulent
isolates of M. incognita, M. javanica, and M. luci
tested. This is in agreement with earlier studies that
described wild S. torvum as resistant to M. incognita,
M. javanica, M. arenaria, and M. luci (Dhivya et al.,
2014; Ocal and Devran, 2019; Ocal et al., 2018;
Tzortzakakis et al., 2006; Uehara et al., 2017) but
susceptible to M. hapla (Murata and Uesugi, 2020;
Ocal et al., 2018). Other studies also reported that
S. torvum cultivars were resistant to Mi-1.2 virulent
M. incognita isolates from Japan (Uehara et al,



2016), a Mi-1.2 virulent M. incognita isolate from
Turkey (Ocalal et al., 2018) and Mi-1.2 virulent
M. javanica isolates from Spain (Garcia-Mendivil et al.,
2019); however, although Ocal et al. (2018) reported
resistance in S. torvum to an avirulent isolate of
M. luci the present study provides the first evidence
of resistance in S. torvum rootstocks to a Mi-1.2
virulent isolates of M. luci. Meloidogyne Iluci has
been reported to occur in Brazil, Chile, Iran (Carneiro
et al, 2014), Guatemala (Janssen et al., 2016),
Portugal (Maleita et al., 2017), and Turkey (Aydinli
and Mennan, 2019), and so sources of resistance
to virulent isolates of this RKN are of importance to
growers in these countries.

Applications of chemical control against plant
parasitic nematodes are expensive and have been
banned due to their adverse effects on the environ-
ment and harmful residual effects on human health.
Therefore, resistant varieties and grafted seedlings are
preferred due to their lower cost, their effectiveness,
and their long-term and environmentally friendly
protection compared to chemicals (Barrett et al.,
2012; Cook and Starr, 2006; Lopes et al., 2019;
Williamson and Kumar, 2006). Also, Mi-1.2 virulent
RKNs are becoming widespread in vegetable-
growing areas. Therefore, new sources of resistance
are essential for planting in fields infested with RKNSs.
The results of this study show that S. torvum is a
non-host for M. incognita, M. javanica, and M. luci
isolates from Turkey and is, therefore, a valuable tool
for controlling M. incognita, M. javanica, and M. luci
populations irrespective of their (a)virulence status
to the Mi-1.2 gene. Further studies are needed to
test other S. torvum rootstock varieties to determine
how their yields compare with those of susceptible
commercial cultivars.

Acknowledgments

The authors would like to thank Ylksel Tohum Tar.
San. Ve Tic. A.S. and Multi Tohum Tar. San. Tic. A.S
for providing plant seedlings.

References

Ali, M., Matsuzoe, N., Okubo, H. and Fujieda, K.
1992. Resistance in non-tuberous Solanum to root-
knot nematode. Journal of the Japanese Society for
Horticultural Science 60:921-6.

Aydinli, G. and Mennan, S. 2019. Reproduction of
root-knot nematode isolates from the middle Black
Sea Region of Turkey on tomato with Mi-1.2 resistance
gene. Turkish Journal of Entomology 43:417-27.

Barrett, C. E., Zhao, X. and Hodges, W. A. 2012.
Cost benefit analysis of using grafted transplants for
root-knot nematode management in organic heirloom
tomato production. Hort Technology 22:252-7.

Boerma, H. R. and Hussey, R. S. 1992. Breeding
plants for resistance to nematodes. Journal of Nema-
tology 24:242-52.

Carneiro, R. M. D. G., Correa, V. R., Almeida, M.
R. A.,, Gomes, A. C. M. M., Deimi, A. M., Castagnone-
Sereno, P. and Karssen, G. 2014. Meloidogyne luci n.
sp. (Nematoda: Meloidogynidae), a root-knot nema-
tode parasitising different crops in Brazil, Chile and
Iran. Nematology 16:289-301.

Chitwood, B. G. 1949. Root-knot nematodes
Part 1. A revision of the genus Meloidogyne Goeldi,
1987. Proceedings of the Helminthological Society of
Washington 16:90-104.

Cook, R. and Starr, J. L. 2006. “Resistant cultivars”,
In Perry, R. N. and Moens, M. (Eds), Plant Nematology,
Oxfordshire: CAB International, Wallingford, pp. 370-89.

Daunay, M. C. and Dalmasso, A. 1985. Multiplication
de Meloidogyne javanica, M. incognita et M. arenaria
sur divers Solarium. Revue de Nematologie 8:31-4.

Daunay, M. C., Lester, R. N., Gebhardt, C. H,,
Hennart, J. W., Jahn, M., Frary, A. and Doganlar,
S. 2001. “Genetic resources of eggplant (Solanum
melongena L. and allied species: a new challenge
for molecular geneticists and eggplant breeders”,
In van den Berg, R. G., Barendse, G. W. M., van der
Weerden, G. M. and Mariani, G. M. (Eds), Solanaceae
V. Nijmegen, University Press, Nijmegen, pp. 251-74.

Devi, T. S. and Sumita, K. 2015. Screening of brinjal
germplasms against root-knot nematode Meloidogyne
incognita. World Journal of Pharmacy and Pharmaceutical
Sciences 4:1300-3.

Devran, Z. and S6gut, M. A. 2009. Distribution
and identification of root-knot nematodes from Turkey.
Journal of Nematology 41:128-33.

Devran, Z. and Sogut, M. A. 2010. Occurrence of
virulent root-knot nematode populations on tomatoes
bearing the Mi gene in protected vegetable-growing
areas of Turkey. Phytoparasitica 38:245-51.

Dhivya, R., Sadasakthi, A. and Sivakumar, M. 2014.
Response of wild Solanum rootstocks to root-knot
nematode (Meloidogyne incognita Kofoid and White).
International Journal of Plant Sciences 9:117-22.

EPPO. 2017, available at: https:/www.eppo.int/
ACTIVITIES/plant_quarantine/alert_list_nematodes/
meloidogyne_ethiopica_luci (accessed December 30,
2020).

FAO. 2021. Food and agriculture data, available at:
http://www.fao.org/faostat/en/#data/QC/visualize (ac-
cessed March 30, 2021).

Garcia-Mendivil, H. A., Escudero, N. and Sorribas,
F. J. 2019. Host suitability of Solanum torvum cultivars
to Meloidogyne incognita and Meloidogyne javanica
and population dynamics. Plant Pathology 68:1215-24.

5



Hartman, K. M. and Sasser, J. N. 1985. “ldenti-
fication of Meloidogyne species on the basis of
different host test and perineal pattern morphology”, In
Barker, K. R., Carter, C. C. and Sasser, J. N. (Eds), An
advanced treatise on Meloidogyne, vol. 2. Methodology,
North Carolina State University Graphics, Raleigh,
pp. 69-77.

Hooper, D. J. 1986. “Extraction of free-living stages
from soil”, In Southey, J. F. (Ed.), Laboratory methods
for work with plant soil nematodes, Her Majesty’s
Stationary Office, London, pp. 5-30.

Iberkleid, 1., Ozalvo, R., Feldman, L., Elbaz, M.,
Patricia, B. and Horowitz, S. B. 2014. Responses of
tomato genotypes to avirulent and Mi-virulent Melo-
idogyne javanica isolates occurring in lIsrael. The
American Phytopathological Society 104:484-96.

Janssen, T., Karssen, G., Verhaeven, M., Coyne,
D. and Bert, W. 2016. Mitochondrial coding genome
analysis of tropical root-knot nematodes (Meloidogyne)
supports haplotype based diagnostics and reveals
evidence of recent reticulate evolution. Scientific
Reports 6:22591, available at: https://doi.org/10.1038/
srep22591.

Kaloshian, I., Wiliamson, V. M., Miyao, G., Lawn,
D. and Westerdahl, B. B. 1996. Resistance-breaking
nematodes identified in California tomatoes. California
Agriculture 50:18-9.

Kofoid, C. A. and White, A. W. 1919. A new
nematode infection of man. Journal of the American
Medical Association 72:567-9.

Lopes, E. A., Dallemole-Giaretta, R., dos Santos
Neves, W., Parreira, D. F. and Ferreira, P. A. 2019. “Eco-
friendly approaches to the management of plant-parasitic
nematodes”, In Ansari, R. and Mahmood, I. (Eds),
Plant Health Under Biotic Stress, Springer, Singapore,
pp. 167-86.

Maleita, C. M., Esteves, |., Cardoso, J. M. S., Cunha,
J. M., Carneiro, R. M. D. G. and Abrantes, |. 2017.
Meloidogyne luci, a new root-knot nematode parasitizing
potato in Portugal. Plant Pathology 67:366-706.

Mattos, L. M., Pinheiro, J. B., de Mendonga, J.
L. and de Santana, J. P. 2011. Wild solanaceae:
potential for the use as rootstocks resistant to root-
knot nematode (Meloidogyne spp.). Acta Horticulturae
917:243-7.

McCammon, K. R. and Honma, S. 1983. Mor-
phological and cytogenetic analyses of an interspecific
hybrid eggplant, Solanum melongena X Solanum torvum.
Hort Science 18:894-5.

Milligan, S. B., Bodeau, J., Yaghoobi, J., Kaloshian,
., Zabel, P. and Williamson, V. M. 1998. The Root-knot
resistance gene Mi from tomato is a member of the
leucine zipper, nucleotide binding, leucine-rich repeat
family of plant genes. Plant Cell 10:13071321.

Mistanoglu, I., Ozalp, T. and Devran, Z. 2020. The
efficacy of molecular markers associated with virulence
in root-knot nematodes. Nematology 22:147-54.

6

Murata, G. and Uesugi, K. 2020. Parasitism of
Solanum torvum by Meloidogyne hapla populations
from Japan. Journal of Phytopathology 169:122-8.

Nayak, D. K. and Pandey, R. 2015. Screening and
evaluation of brinjal varieties cultivars against root-
knot nematode, Meloidogyne incognita. International
Journal of Advanced Research 3:476-9.

Neal, J. C. 1889. The root-knot disease of the
peach, orange and other plants in Florida due to the
work of Anguillula, Bulletin US Bureau of Entomology.

Ornat, C., Verdejo-Lucas, S. and Sorribas, F. J.
2001. A population of Meloidogyne javanica in Spain
virulent to the Mi resistance gene in tomato. Plant
Disease 85:271-06.

Ocal, S. and Devran, Z. 2019. Response of eggplant
genotypes to avirulent and virulent populations of
Meloidogyne incognita (Kofoid & White, 1919) Chitwood,
1949 (Tylenchida: Meloidogynidae). Turkish Journal of
Entomology 43:287-300.

Ocal, S., Ozalp, T. and Devran, Z. 2018. Reaction
of wild eggplant Solanum torvum to different species
of root knot nematodes from Turkey. Journal of Plant
Diseases and Protection 125:577-80.

Ozalp, T. and Devran, Z. 2018. Response of tomato
plants carrying Mi-1 gene to Meloidogyne incognita
(Kofoid & White, 1919) Chitwood, 1949 under high
soil temperatures. Turkish Journal of Entomology
42:313-22.

Rahman, M. A., Rashid, M. A., Salam, M. A., Masud,
M. A. T., Masum, A. S. M. H. and Hossain, M. M. 2002.
Performance of some grafted eggplant genotypes on
wild Solanum root stocks against root-knot nematode.
Online Journal Biological Sciences 2:446-8.

Roberts, P. A. and Thomason, I. J. 1986. Variability
in reproduction of isolates of Meloidogyne incognita
and M. javanica on resistant tomato genotypes. Plant
Disease 70:547-51.

Seid, A., Fininsa, C., Mekete, T., Decraemer, W. and
Wesemael, W. M. 2015. Tomato Solanum lycopersicum
and root-knot nematodes Meloidogyne spp. — a
century-old battle. Nematology 17:995-1009.

Treub, M. 1885. Onderzoekingen over sereh-ziek
suikerriet gedaan in s’Lands Plantentuin te Buitenzorg.
Meded. uit ‘s lands plantentuin Batavia 2:1-39.

Tzortzakakis, E. A., Adam, M. A. M., Blok, V.
C., Paraskevopoulos, C. and Bourtzis, K. 2005.
Occurrence of resistance-breaking populations of
root-knot nematodes on tomato in Greece. European
Journal of Plant Pathology 113:101-5.

Tzortzakakis, E. A., Bletsos, F. A. and Avgelis, A.
D. 2006. Evaluation of Solanum rootstock accessions
for control of root-knot nematodes and tobamoviruses.
Journal of Plant Diseases and Protection 113:188-9.

Uehara, T., Sakurai, M., Oonaka, K., Tateishi, VY.,
Mizukubo, T. and Nakaho, K. 2016. Reproduction
of Meloidogyne incognita on eggplant rootstock
cultivars and effect of eggplant rootstock cultivation on



nematode population density. Nematological Research
46:87-90.

Uehara, T., Tateishi, Y., Kadota, Y. and Iwahori, H.
2017. Differences in parasitism of Meloidogyne incognita
and two genotypes of M. arenaria on Solanum torvum
in Japan. Journal of Phytopathology 165:575-9.

Ullah, Z., Anwar, S. A., Javed, N., Khan, S. A.
and Shahid, M. 2011. Response of six eggplant

cultivars Meloidogyne incognita. Pakistan Journal of
Phytopathology 23:152-5.

Willamson, V. M. and Hussey, R. S. 1996.
Nematode pathogenesis and resistance in plants. The
Plant Cell 8:1735-45.

Williamson, V. M. and Kumar, A. 2006. Nematode
resistance in plants: the battle underground. Trends in
Genetics 22:396-403.



