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Abstract

Salinity, which is one of the major abiotic stresses, prevails in mostly arid and
semiarid areas that is nearly 20% of the world’s cultivated area. Excessive
amounts of salt around the plant root zone are detrimental to vegetative
growth and economic yield. Today salinization is still severely expanding and
posing a great threat to the development of sustainable agriculture. Although
eggplant (Solanum melongena L.) is considered moderately sensitive, soil
salinity mitigates strictly the growth and yield. Eggplant has significant crop
wild relatives (CWRs) which are thought to be more tolerant to abiotic
stresses and it is substantial to exploit their potential against salinity in hybrid
breeding studies. It has previously been proven that Solanum incanum L. has
tolerance to salinity stress. This study aimed to improve salinity-tolerant pure
eggplant lines. Therefore, the acquired F, population from interspecific
hybridization between the pure line (BATEM-TDC47) with distinctive features
from BATEM eggplant gene pool and S. incanum L., were subjected to salinity
stress at 150 mM NacCl level with its parents and F; plants. On the 12" day
after the last salt treatment, the plants were evaluated using a 0-5 visual
scale. Among the 256 stressed plants, 50 F individuals were determined to
be salt tolerant. Additionally, some of their morphological and physiological
features, such as shoot length, stem diameter, number of leaves, anthocyanin
presence, prickliness, malondialdehyde (MDA), and proline levels, were
studied and compared to the controls of their parent and F1 plants. Results
showed that shoot length and stem diameter decreased dramatically under
salt stress. According to the analysis, the average MDA and proline levels of
the F, population were identified as 10.9 y mol g* FW and 8.4 u mol g* FW,
respectively. The distinguished 50 F, plants that showed salinity tolerance
were transferred to the greenhouse and self-pollinated to produce the Fs
generation.

1. Introduction

In order to supply the food demand of the world's
constantly expanding population, the total yield per
unit area should be increased. However,
agricultural production is gradually decreasing due
to the negative effects of various factors such as
climate change (Hemathilake and Gunathilake,
2022). Climate change is a multifaceted system that
affects biotic and abiotic components on the world
(Chaudhry and Sidhu, 2022). Drought, salinity, and

heat are the main abiotic stresses that cause
reduced growth and crop yield (Giordano et al.,
2021).

Salinization occurs due to the accumulation of
salt ions (mostly Na* and CI") in soil and it is
expressed with electrical conductivity (EC). When
soil EC reaches 4 dSm™ (equivalent to 40 mM
NaCl), the yield of most crops is significantly
reduced (Munns and Tester, 2008). In addition,
excessive amounts of Na* inhibit water conductivity,
soil porosity, and aeration (Singh et al., 2018).
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Salinity is one of the alarming abiotic stresses and
it threatens the sustainable agriculture. Harmful
impacts are expected to spread to nearly 50% of
total agricultural land by 2050 (Singh et al., 2018;
Kumar et al., 2020). Vegetables are more sensitive
to saline conditions when compared to the other
crops (Chinnusamy et al., 2005). Due to salinity,
reduced nutrient mobilization causes poor plant
growth and decreases in yield. The negative effects
of salt stress on plants are mitigated by some
external applications such as, arbuscular
mycorrhizal fungi (Porcel et al., 2012; Hanci et al,
2014; Evelin et al., 2019), plant growth promoting
bacteria (Etesami and Noori, 2019) and some seed
priming methods (Ibrahim, 2016; Johnson and
Puthur, 2021). However, the use of these
techniques has not yet become practical. Therefore,
the development of salt-tolerant crop varieties
remains important and necessary to achieve
economic yields in affected areas.

High salt concentration near the plant root zone
damages to vegetative growth and economic
production in all crops. Plants respond to salt stress
in a number of ways in terms of morphological,
physiological, and biochemical ways. Mainly, 100-
200 mM NacCl concentration in soil can limit growth
or lead to plant mortality (Tang et al., 2015; Brenes
et al., 2020a). Salt stress escalates the toxicity of
some ions such as Na* and CI', which causes water
stress and prevents nutrient uptake in plants
(Mbarki et al., 2018). Increasing salinity causes an
increase in osmotic pressure, reducing the water
uptake or even preventing it completely (Chen and
Jiang, 2010). This leads to a reduction in leaf
growth, reducing the amount of photosynthesis
during plant development, and ultimately limiting
plant growth under salinity.

Reactive oxygen species (ROS) are generated
in abundance under abiotic stress conditions
(Sharma et al., 2019). Anthocyanins, a type of
flavonoid, have antioxidant functions. Anthocyanins
usually associated with increased stress tolerance
in plants and they are activated in response to
abiotic stresses (Li and Ahammed, 2023).
Unbalanced ROS activity results in cell damage
(Nouman et al., 2014). Anthocyanins as an
antioxidant play a vital role in ROS scavenging and
reducing oxidative stress (Cheah et al., 2015; Khan
et al., 2020) and proline is a kind of amino acid and
the most abundant endogenous osmolyte act as a
protector of the plants against various stresses. It’s
accumulation increases under various abiotic
stresses including salinity (Slama et al., 2015).
Malondialdehyde (MDA), which is one of the final
products of lipid peroxidation, is employed as a
marker of oxidative stress. Assessment of MDA, is
used as a method in determining degree of
susceptibility of plants by researchers (Singh et al.,
2014) and increase of MDA concentration in leaves
indicate increased susceptibility.

Eggplant belongs to Solanaceae family and
cultivated mostly around the South East Asia,

Middle East and Mediterranean countries. It is
known as moderately sensitive to abiotic stresses
(Unlukara et al., 2010; Diaz-Pérez and Eaton, 2015;
Brenes et al., 2020b). Environmental changes in
recent years lead to an enthusiasm for crop wild
relatives (CWRs) in agronomically important crop
breeding programs (Knapp et al., 2013). Moreover,
the inclusion of crop wild relatives in breeding
programs may broaden the genetic base of the
germplasm. Although, eggplant has many crop wild
relatives (CRWSs) that are believed to be more
tolerant to abiotic stresses and it is essential to
exploit their potential against salinity through
interspecific  hybridization studies. Cultivated
eggplant can be crossed successfully with several
wild relatives (Plazas et al., 2016). Solanum
incanum L. which was defined as cross-compatible
with  Solanum melongena L., has desirable
properties in development of cultivar eggplant
breeding schemes (Gramazio et al., 2016). After
interspecific hybridization, backcrossing with S.
melongena for introgression breeding can cause
addition of some traits of wild relatives into the
eggplant gene pool (Kouassi et al., 2016; Garcia-
Fortea et al., 2019; Brenes et al., 2020a).

The aim of this study was to improve ideal and
high potential salt tolerant eggplant pure lines.
Therefore, F2 population derived from interspecific
cross between inbred eggplant line (BATEM-
TDCA47) having desirable features and S. incanum
L. was evaluated under the dose of 150 mM NaCl
based salinity stress.

2. Material and Methods
2.1. Plant material

A total of 256 F» seedlings derived from a
segregating population from an interspecific
hybridization between the inbred line BATEM-
TDCA47 (sensitive parent) and the crop wild relative
Solanum incanum L. (tolerant parent) were used as
plant material. The inbred line “BATEM-TDC47” is
distinguished with its agro morphological features
and high marketable capacity. Tolerant parent S.
incanum L. was provided by INRAE (French
National Research Institute for Agriculture, Food
and Environment) France. In addition, 36 seedlings
from the Fi1 hybrid and 36 seedlings from each
parent were kept as negative and positive controls
under non-saline and saline stress conditions.

2.2. Method

Seeds were sown on 13 August 2021 and
seedlings were grown in trays containing a 1:1
mixture of peat moss and perlite. They were evenly
watered with Hoagland solution (Hoagland and
Arnon, 1950) until they reached the stage of 2-3 true
leaves. They were transferred to 1-liter pots
containing a 1:1 mixture of peat moss and perlite on
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September 13, 2021, 31 days after sowing (DAS).
Following transplantation, all plants were irrigated
equally with Hoagland solution (Hoagland and
Arnon, 1950) for 2 weeks to ensure proper root
development. When seedlings reached to 4-5 true
leaves stage, the experiment was initiated using O
mM NacCl (only the control group of F1 and parent
seedlings) and 150 mM NaCl doses. In this study
dose of 150 mM NaCl was applied to the 256 F:
seedlings to distinguish salt-tolerant ones.
Considering the previous studies (Akinci et al.,
2004; Assaha et al.,, 2013; Hannachi and van
Labeke, 2018; Brenes et al., 2020a; Alkhatib et al.,
2021), the dose of 150 mM NaCl was used to define
salt-tolerant plants. This amount did not kill the
plants completely but enabled them to determine of
tolerance in a short time. Before applying salt
stress, a sufficient volume of 50 mM NacCl solution
was prepared using distilled water and NaCl. When
the seedlings reached the stage of 4-5 true leaves,
pod treatment was initiated on September 28, 2021,
with a concentration of 50 mM NacCl per day. This
was followed by two consecutive days of 50 mM
NaCl treatment until September 30, 2021, when a
final concentration of 150 mM NacCl was reached. At
the same time, a trial was set with parents and F1
seedlings as the negative and positive control under
non-saline and salt-stressed conditions. The
positive control group was treated with 150 mM
NaCl, similar to the F2 seedlings. Meanwhile, the
negative control group consisted of an equal
number of F1 and parent seedlings, which were kept
in non-saline conditions and irrigated with salt-free
water. A few days after the last treatment, damage
symptoms began to develop on salt-treated plants.
During this stage, irrigation was done manually
when required. Although the salt-treated plants
didn’t require much watering, control plants were
irrigated with regular water as needed. According to
our earlier research from the ongoing project titled
"Development of Tolerant Inbred Lines to Salt and
Drought Stresses in Eggplant through Interspecific
Hybridization" (Project number:
TAGEM/BBAD/B/20/A1/P1/1476), and considering
previous studies on eggplant (Assaha et al., 2013;
Alkhatib et al., 2021), observations were made on
the 12" day after the last salt treatment. On the 12
day, symptoms' severity was assessed using a 0-5
visual damage scale as suggested by Kiran et al.
(2016), O indicating no effect, 1 indicating local
yellowing and curling of leaves with slow growth, 2
indicating necrosis and chlorosis on 25% of the leaf,
3 indicating necrotic spots on the leaves and
defoliation by 25-50%, 4 indicating necrosis by 50-
75% and death of several plants, and 5 indicating
severe necrosis on leaves by 75-100% and/or
predominant plant deaths. After this, all plants were
phenotypically observed on the same day. While
shoot length and stem diameter were measured
using a ruler and digital caliper, final leaf numbers
were recorded for each plant, and observations for
anthocyanin presence and prickliness features

were conducted visually. Subsequently, leaf
samples were collected from the selected 50 salt-
tolerant F2 seedlings, as well as from the F1 and
parent plants, for MDA and proline analysis. For leaf
sampling, the top third vigorous leaf of each plant
was collected, wrapped individually in aluminum
foil, and stored in a freezer at -20°C until laboratory
analysis. The MDA level was determined according
to the method outlined by Lutts et al. (1996), while
the proline content was evaluated using the method
described by Bates et al. (1973). After the
observations, 50 F2 plants that scored "0" on the O-
5 scale, indicating the highest level of salt tolerance,
were transferred to the greenhouse on October 12,
2021, for the inbreeding of tolerant individuals. Each
50 F2 plants was self-pollinated to produce fruits for
seeds of the Fz generation. After fruits ripening 65-
70 days later, mature fruits were harvested.
Following, seeds were separated from fruit flesh,
washed and dried under controlled room conditions
at +25°C. They were then stored at +4°C with 5%
humidity until further studies.

2.3. Electrical conductivity of the substrate

At the end of the salt treatment, after removing
the plants from the pots, the remaining substrate
was dried and a soil/water (1:5) suspension was
prepared in deionized water and stirred well for an
hour at a shaker. Electrical conductivity (EC) was
measured using a portable conductivity meter
(model mw - 302, Milwaukee Instruments, USA) and
expressed in dS m™.

2.4. Data analysis

For the evaluation of MDA, proline, stem
diameter, leaf number and shoot length data,
percent rate of change was calculated using the
following equation.

Control — Salt treatment

p . " _ X 100
ercentage change Control

The percent rate of change was based on the
data collected from salt stressed and control plants.
This equation didn't employ on F2 population,
because F2 population was tested without control
group. Each Fz individual was treated as a separate
breeding line in the study. The extent of the salt
stress effect on F1 and parents were based on the
percent rate of change ratios. When evaluating
morphological data, it was hypothesized that a
lower percent rate of change indicated a higher
tolerance level to salt stress.

3. Results and Discussion

3.1. Analysis of morphological parameters

In this study, plants in early growth stage were
subjected to test under salt effect. At the end of the
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experiment, the electrical conductivity (EC) of the
substrate was determined as 0.65 dS m™ for the
control and 7.90dSm™ for the salt-treated
samples. This proved that, salt stress was created
successfully around the plant root zone. The
sensitive plants exposed to 150 mM NaCl displayed
symptoms such as necrosis, chlorosis and
defoliation (Figure 1) increasing progressively after
the salt treatment.

The effects of salinity stress on shoot length,
stem diameter and leaf number of 256 F:
segregating population and negative/positive
control seedlings were investigated and presented
in Table 1. According to the findings, while shoot
length and stem diameter decreased dramatically,
number of leaves per plant was not affected much
however decreases on leaf size under salt effect
could be visually observed during the experiment.
Moreover, it was estimated that, if the stress
condition would be prolonged number of leaves
could be affected negatively and decreased. It was
clear from the study, salt stress induced reduction
of all growth parameters in plants (Table 1).
However, this reduction in growth was greater in S.
melongena than in S. incanum L. (Figure 2)
whereas F1 and F2 plants showed heterosis.

The rate of change ratios were calculated for
negative and positive control group using equation
1 and presented as figure (Figure 3). Shoot length,
stem diameter and leaf number values were
reduced under salt effect compared to their control
plants (for F1 and parents). Additionally, change

ratios of BATEM TDCA47 is defined as higher than
the S. incanum L. that means inbred line BATEM
TDC47 was more affected from salt stress. This
result proved that, even in early growth stage,
genotypes could be differentiated with their
tolerance level using basic morphological
measurements.

A total of 256 seedlings from F2 segregating
population were classified using 0-5 visual scale
(Kiran et al., 2016), considering damages caused
by salt stress and presented in Table 2 and Figure
4. According to data collected on the 12" day
(unpublished project data; Assaha et al.,, 2013;
Alkhatib et al., 2021) after final salt application, 50
seedlings responded well to the salt stress, showed
“no effect” and scored as “0” (Table 2). Brenes et al.
(2020a) suggested that the survival percentage is
one of the most effective criteria and generally used
to assessing of the salt tolerance degree of tested
plants.

Seedlings from F2 segregating population
examined in this study were classified into six
groups based on 0-5 scale. According to scoring, 50
seedlings from group “0” with desirable features
were defined as salt tolerant. Thus, 50 seedlings
amongst the 256 F individuals were selected to
develop new salt tolerant pure lines.

Anthocyanin and prickliness of the genotypes
were also observed (Table 3). While selection was
making among the salt treated individuals, beside
salt tolerance capacity, spineless, hairless and
strong individuals were preferred for the desired line

[ o '~/ ‘ol 7‘\ B
Figure 1. F, seedlings responded to 150 mM NacCl stress as visual deterioration.

Table 1. Minimum, maximum, and average values of shoot length, stem diameter, and leaf numbers of S. incanum L.,
BATEM TDC47, BATEM TDC47 x S. incanum L., and F, population under 150 mM salt stress on the 12 day of salt

application.
) Shoot length (cm) Stem diameter (mm) Leaf number

Accessions — - — - — -

Minimum Maximum Average Minimum Maximum Average Minimum Maximum Average
S. incanum L. 5.540.2 8.0+0.5 7.3x0.9 1.8+0.1 2.4+01 2.1#0.2 4.0+0.5 6.0+0.5 5.0+0.7
BATEM TDC47 8.0£0.5 11.0#0.3 9.6+x0.9 2.1+x0.1 2.9+0.1 2.6+0.2 5.0+04 7.0+0.5 6.2+0.5
F1 7.0£1.0 14.0¢1.3 10.3+1.8 2.0+0.2 4.6+0.5 2.840.5 3.0+0.5 6.0+0.4 5.0+0.7
F2 9.0£1.3 15.0¢0.9 10.8#1.9 2.0+0.2 3.7#¢0.3 2.84¢0.3 3.0+0.3 6.0+0.2 5.0+0.5
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Figure 2. Parents and F, segregating population in pots under salt stress effect.

40.90 = S. incanum L. = BATEM TDC47 = S. incanum x BATEM TDC47 F1
35.00
30.00
25.00
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5.00

0.00
Shoot length Stem diameter Leaf number

Figure 3. Rate of change (%) of S. incanum L., BATEM TDC47 and BATEM TDC47 x S. incanum L. hybrid seedlings in
terms of shoot length, stem diameter and leaf number.

Table 2. Classifying of F, segregating population using 0-5 visual scale.

Scale Description Number of F, plant
0 No effect 50
1 Local yellowing and curling of leaves, slow growth 88
2 Necrosis and chlorosis in 25% of the leaf 62
3 Necrotic spots on the leaves and defoliation by 25-50% 36
4 Necrosis by 50-75% and death of several plants 18
5 Formation of severe necrosis in leaves by 75-100% and/or predominant deaths in plants 2

Figure 4. Samples from F, population, from left to the right, Pot 1: No effect (0), Pot 2: Local yellowing and curling of leaves,
slow growth (1), Pot 3: Necrosis and chlorosis in 25% of the leaf (2), Pot 4: Necrosis by 50-75% and death of several plants
(3), Pot 5: Necrosis by 50-75% and death of several plants (5).

Table 3. Anthocyanin and prickliness features of the salt stressed BATEM TDC47, S. incanum, BATEM TDC47 x S.
incanum L. F; seedlings, and F, segregating population.

Accessions Anthocyanin Prickliness
BATEM TDGC47 (Control) + -
BATEM TDGC47 (Salt treated) + -

S. incanum (Control) - T
S. incanum (Salt treated) - +
F1 (Control) + T
F; (Salt treated) + +

F, (Salt treated) 145 of 256 F, plants show anthocyanin presence -
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Table 4. Mean malondialdehyde (MDA) and proline values of S. incanum L., BATEM TDC47 and BATEM TDC47 x S.
incanum L. F; and selected 50 F» seedlings as salt tolerant under salt stress.

MDA (u mol gt FW)

Proline (u mol g* FW)

Accessions Minimum Maximum Average Minimum Maximum Average
S. incanum L. 6.2+0.8 8.2+0.5 7.3£0.7 10.9£1.3 14.9+1.6 12.94£1.8
BATEM TDC47 7.8+0.7 9.7+0.5 8.7+0.6 7.3£1.0 9.7+1.0 8.8+1.0
Fy 15.3+0.5 17.3+£0.9 16.0£0.7 6.3+£1.1 10.1£1.5 8.1£1.3
F, 2.1+1.7 21.4+3.0 10.91£4.9 4.2+0.9 12.1£1.2 8.4%£1.6
% Change of Rate Proline = % Change of Rate MDA
S. incanum x BATEM TDC47 F1 _
PATEMTOSY .
S.incanum L. _

0.00 50.00

100.00 150.00 200.00 250.00

Figure 5. Rate of change (%) of S. incanum, BATEM TDC47 and BATEM TDC47 x S. incanum L. hybrid seedlings in terms

of MDA and proline accumulation.
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Figure 6. Graphic shows MDA and proline alteration in selected 50 F, plants.

development. Because it is known that these
characters are undesirable for cultivars. While the
tolerant parent lacks anthocyanin but possesses
spines, the sensitive parent exhibits anthocyanin
but lacks spines. Fi seedlings have both
anthocyanin and spine on body parts. A total of 145
F2 plants show anthocyanin presence but no
prickliness (Table 3).

3.2. Analysis of biochemical parameters

In the research, considering the visual scale
results, MDA and proline amounts of selected 50 F2
plants were analyzed together with F1 and parent
leaf samples and presented in Table 4. As an
indicator to lipid peroxidation, MDA increased in all
samples under salt stress. Segregating population’s
MDA level ranked between 2.1- 21.4 u mol g* FW.
Salt stress resulted in increases of proline

accumulation thus, F2 population’s proline amount
ranked between 4.2-12.1 y mol gt FW.

Rate of change ratios were calculated for
negative and positive control plants using equation
1 and presented as Figure 5. MDA and proline
amounts showed increases in different degrees
under salt effect compared to the control plants (for
F1 and parent plants). While the most increase of
proline was obtained from S. incanum L., the most
increase of MDA was obtained from
BATEM TDC47. Changes in F1: seedlings under
salt, stayed between the parents’ values. At the
plant selection stage, these habits should be
considered by the plant breeders.

In this study, considering the visual scale results,
MDA and proline amounts of selected F2 plants
were analyzed together with F1 and parent leaf
samples. MDA and proline contents in F2 plants
subjected to the salt stress displayed the high levels
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of variation. While the highest MDA level was
determined as 21.40 y mol g1 FW, the lowest MDA
level was determined as 2.11 ymol gtFW.
Whereas, proline content was recorded in between
12.14 ymol g1 FW and 4.21 ymol gt FW.
Alterations in proline and MDA amounts among the
selected 50 salt-tolerant individuals are presented
as a graphic in Figure 6.

This study aimed to improve cultivar eggplant
tolerance to salt stress. Although many research
has been done to reveal resistance and tolerance of
eggplant wild relatives to abiotic and biotic stresses
(Rotino et al., 2014; Plazas et al., 2016; Gramazio
et al., 2017; Garcia-Fortea et al., 2019; Caliskan et
al., 2023), efforts on transferring these skills to the
cultivar eggplant were limited (Toppino et al., 2008;
Liu et al., 2015). From the secondary gene pool, S.
incanum L. is a close relative of eggplant, and its
hybrids and backcrosses with cultivar eggplant are
found mostly fertile by the researchers (Knapp et al.,
2013; Kouassi et al., 2016; Plazas et al., 2016;
Gramazio et al.,, 2017) and in agreement with
previous studies, obtained seeds from the
hybridization gave highly fertile individuals in this
study. Although, drought tolerance of S. incanum L.
has been described previously in many studies
(Gramazio et al., 2017; Plazas et al., 2022; Cebeci
et al., 2022; Cebeci et al., 2023), salt tolerance of
this wild relative studied first in the present breeding
project. Studies on salt tolerance levels of some
commercial or local eggplant varieties (Akinci et al.,
2004; Unlukara et al., 2010; Hannachi et al., 2014;
Hannachi et al., 2018; Suarez et al.,, 2021) and
some wild relatives, such as, S. torvum (Brenes et
al., 2020a), S. insanum (Brenes et al., 2020b) were
studied before however, responses of F:
segregating population were observed first under
the salt effect in this study. However, salt tolerance
of S. incanum L. has been studied in molecular level
and scientists have found unigenes related to the
drought and salt tolerance in S. incanum L.
(Gramazio et al., 2016).

In the present study, plant growth characteristics
and biochemical parameters were assessed to
determine responses of segregating population at
seedling stage to 150 mM NaCl stress. Previous
researches were reported that final plant
performance heavily depends on seedling features
under stress conditions (Bybordi and Tabatabaei,
2009). Because of disrupted a number of
physiological mechanisms such as photosynthetic
efficiency and water uptake (Evelin et al., 2019),
plants respond first as retardation or stopping
growth, yellowing on leaves and at the further stage,
necrotic spots on leaves, loss of leaves and death
of whole plant under salt stress. The effects of
salinity on plant growth may vary depend on plant
species and even on different genotypes of a
species (Bhati et al., 2020).

Analysis of salt effects on growth parameters
can be useful for the formation of stress tolerance
scale when comparing different species, varieties or

inbred lines (Al Hassan et al., 2016). The results
indicated that S. incanum L. is a good candidate for
improving salt tolerance in eggplant germplasm
through breeding and introgression programs.
Compared to the cultivated species, wild relatives of
eggplant show higher stress tolerance, since they
habitually found in arid/semiarid regions and in
saline environments (Knapp et al., 2013; Ranil et al.,
20186).

A total of 50 seedlings responded well to the salt
stress, showed “no effect” and scored as “0” (Table
2). Brenes et al. (2020a) suggested that the survival
percentage is one of the most effective criteria and
generally used to assessing of the salt tolerance
degree of tested plants. Different visual damage
scales were used on different plants by researchers
in previous studies such as Kiran et al. (2016) and
Bhati et al. (2020) for eggplant, Kusvuran (2010)
and Ekincialp (2019) for melon, Fidan and Ekincialp
(2017) for bean and Shaheenuzzamn (2014) for
chickpea.

Plant breeders are currently focusing their effort
on genotype x environment interactions with
variation in morpho-physiological variables to
identify breeding methods to create more stress
tolerant crops (Toppino et al., 2022). Plants under
stress showed MDA content increases as stress
increase. The more these increase the more plant
sensitive. Previous studies on eggplant reported
that, plants with high proline accumulation showed
greater tolerance to stress conditions (Kiran et al.,
2016; Plazas et al., 2019). Consistent with previous
studies, in the present study proved that S. incanum
L. as a crop wild relative has greater tolerance to
salt than the susceptible parent.

It was stated that progress has been made in
breeding in the study conducted on rice to improve
salinity tolerance and that selection is important in
early generations. The selection of early generation
(F2-Fs) breeding materials, especially in severe
salinity conditions, according to good plant type and
seedling tolerance, brings success in the
development of salinity tolerance lines in the later
generations (Fe-F7) (Gregorio et al., 2002). In this
study, 50 seedlings selected as having desirable
attributes and tolerance in severe salinity conditions
were transferred to the greenhouse to obtain the
next generation.

4. Conclusion

This study aimed to contribute to development of
new eggplant inbred lines and varieties tolerant to
salt stress by understanding the salt tolerance level
within this eggplant F2 segregating population. In
accordance with the purpose, qualified inbreed
eggplant line (BATEM TDC47) and Solanum
incanum L. were crossed successfully, F2
segregating population was tested under salt stress
conditions comparatively with parents and F1 plants.
Selected as salt tolerant 50 F2 lines were
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transferred to the greenhouse for selfing and
progressed to the Fz level. Parameters that utilized
in the study were found highly useful for the
selection of salt tolerant individuals. Studies on the
salinity tolerant inbreed line development are still
processing under the project of “Development of
Tolerant Inbred Lines to Salt and Drought Stresses
in Eggplant through Interspecific Hybridization"
(Project No: TAGEM/BBAD/B/20/A1/P1/1476)".
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