Bangladesh Agron. J. 2021, 24(2): 43-54

EVALUATION OF FIFTEEN TOMATO GERMPLASM FOR
SALT TOLERANCE

S. Nasrint, M.A. Mannant, M.M. Islam?!, S.A.K.U. Khan! and S.M.M. Rahman?

*Agrotechnology Discipline and 2Biotechnology and Genetic Engineering Discipline, Khulna University,
Khulna, Bangladesh
Corresponding E-mail: shamimakbd.seema@gmail.com

(Received: 16 August 2021, Accepted: 05 September 2021)

Keywords: Germplasm, Salinity, Salt, Tolerance and Tomato

Abstract

Soil salinity is a serious threat to crop productivity which influence growth and
productivity of crop plants. Salt tolerance differ species to species and variety to variety.
Therefore, this research work was initiated to investigate the influence of salinity levels
on growth and yield of tomato genotypes and to select suitable variety for salt affected
areas. A two factor poly house experiment was conducted in completely randomized
design in Khulna University, Bangladesh, during November 2019 to March 2020. Factor
one was consisted of fifteen tomato varieties including eight improved varieties
developed by Bangladesh Agricultural Research Institute (BARI) and seven cultivars
collected from farmer’s field of Khulna region. Other factor was consisted of five levels
of soil salinity viz. control, 4, 8, 12 and 16 dSm™'. Tomato genotypes and salinity usages
both significantly dissimilar for the agro- morphogenic traits. The plant height, leaf traits
and yield traits are negatively influenced by salinity level. The local variety Guli gave the
highest plant height for all the treatments. Tomato var. BARI tomato-15 produced the
maximum fruit weight plant?® at control followed by 4dSm™ and 8 dSm™. Therefore,
tomato var. BARI tomato-15 may be suitable for cultivation in the areas containing
salinity up to 8 dSm*. This may also help to further improve tomato cultivars in saline
areas.

Introduction

Tomato (Solanum lycopersicum L.) belongs to the genus Solanum under the family Solanaceae. It is
one of the most important vegetable crops in the world in terms of production and area under
cultivation. It is a major source of vitamins and minerals such as vitamins A, B, C and calcium (Bose
and Som, 1990). Lycopene in tomatoes is a phytochemical antioxidant that reduces the risk of cancer
(Mutanen et al., 2011). In 2000, FAO estimated that 397 million hectares of land were affected by
salinity and 434 million hectares by salinity (http://www.fao.org). It is likely that by 2050, more than
50% of agricultural land will be lost to salinization due to poor fresh water irrigation and application of
chemicals to the soil (Mahajan and Tuteja, 2005). Bangladesh has 2.86 million hectares of coastal and
offshore land. Of which about 1.056 million hectares are affected by salinization to varying degrees
(SRDI, 2010). The higher salinity level than the suggested level (<700 uS/cm) affecting both surface
and ground water in south-west coastal region of Bangladesh (Shammi et al. 2016; Islam et. al.,
2016). Salinity is becoming a major problem in the south-west coastal region of Bangladesh,
where irrigation water quality is affected by intrusion salinity (Islam et al., 2018).

Soil salinity is the most important abiotic stress that hinders crop development and productivity (Ashraf
and Wahed, 1993; Ahmad et al., 2019b). Salinity and drought are the main factors that hinder crop
growth (Boyer, 1982). Salinity brings about physiological and metabolic changes that reduce crop yield
(Pompeiano et al., 2016). Salinity affects plant morphology and reduces plant biomass content
(Parvaiz, 2014). Tomato Plant growth is moderately sensitive to salinity depending on variety or
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growth stage (Estan et al., 2005). Tomato fruit yield and plant growth were not affected up to 2.6 dSm-!
soil salinity of (Hassan et al., 1999). Plant height, main branches, flower clusters, fruit clusters, number
of fruits, total fruit yield per plant, individual fruit weight, and amino acid content in leaves gradually
decreased due to increasing salinity levels (Islam et al., 2011). The decrease in tomato yield due to
salinity is due to the decrease in fruit number rather than fruit size ((Pengfei et al., 2017). In saline
areas, cropping intensity is declined (62-114%) compared to the national average (159%) (Karim
et al. 1990).

Therefore, this study was carried out to observe the effects of salinity on growth and yield parameters
of tomato plants and identify the salinity tolerant variety for better yield under saline conditions among
the fifteen variety.

Materials and Methods

A two-factor pot experiment was conducted under a poly shade house of Khulna University during
November 2019 to March 2020. The experiment was laid out in Completely Randomized Design
(CRD) with three replications. Treatments: Factor A : Fifteen tomato varieties including eight
improved varieties developed by Bangladesh Agricultural Research Institute (BARI), namely BARI
Tomato 2, BARI Tomato 8, BARI Tomatol4, BARI Tomatol5, BARI tomatol6, BARI tomatol7,
BARI tomatol18, BARI tomatol9 and seven cultivars collected from farmers field of Khulna region
namely Bonkim Ruby, Pusa Ruby. Suraksa, Patharkuchi, Ruma VF, Ruma 19 and Guli were used as
plant material. The seeds of BARI tomato varieties were collected from Regional Agricultural Research
Station (RARS), Jashore. Factor B: One control and four level of salinity was used as experimental
treatment in this experiment. The treatments were To = control (without NaCl), T1= 4dSm™, T, = 8dSm"
1 T3=12 dSmtand T4= 16 dSm™.

The data were statistically analyzed by ANOVA using the MSTAT-C package program. Significance
of differences between treatment means was evaluated using Duncan's New Multiple Range Test
(Gomez and Gomez, 1984).

Results and Discussion

Effect of Salinity on Plant Height

The significantly highest plant height (103.04 cm) was found in the control, i.e. without salt, which was
similar to that recorded in 4 dSm-1 (101.48 cm) and the lowest plant height (86.28 cm) was recorded in
16 dSm (Figure 1a). The combined effect of cultivar and salinity level was also found significant in
terms of plant height. The maximum plant height (122.3 cm) was recorded from the variety Guli with 4
dSm* salinity, which was statistically similar to Pusha Ruby with the control, and BARI tomato -19
with the control. The lowest plant height (52.33 cm) was observed in BARI tomato-2 with 16 dSm*
(Figure 2). This result is in conformity with Javed et al, (2002); Moniruzzaman et al., (2013) and Al
Daej, (2018) they observed that the plant height decreased with increasing salinity level. Salinity
affects plant growth by disturbing the water balance, causing an imbalance in plant nutrition and
affecting plant physiological and biochemical processes (Yeo et al. 1985; Karim et al. 1993). Ahmad et
al. (2019a) also state different genotypes showed variations against salinity stress.
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Fig. 2. Effect different levels of salinity on selected varieties of tomato in respect of plant height, a)
BARI released variety, b) Local variety

Effect of Salinity on Number of Leaves

The maximum number of leaves (38.82) was found in 4 dSm which was statistically similar to the
control (38.69) and the lowest number of leaves (34.35) was found in 16 dSm (Figure 1b). The
combined effect of cultivar and salinity level was also found significant in terms of number of leaves.
The maximum number of leaves (46) was recorded from the variety Guli with the control that was
statistically similar to variety with the 4 dSm* and Ruma-19, Ruma VF and BARI Tomato -14 with the
control and 4dSm*. The minimum number of leaves (28.56) was found in BARI Tomato -8 with 16
dSm! (Figure 3). Yadav et al. (2003) and Umar et al. (Al. (2018) also indicated that the number of
leaves plant was reduced under high salinity conditions. In addition, Al Daej, (2018) and Rahman et
al, (2018) was found significant differences in the response of different tomato cultivars to salinity.
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Fig. 3. Effect different levels of salinity on selected varieties of tomato in respect of number of leaves,
a) BARI released variety, b) Local variety

Effect of Salinity on Leaf Length

There were significant variations due to different salinity levels in respect of length of leaves. The
maximum leaf (33.1 cm) was found in 4 dSm™ which was statistically similar to control (32.9) and 8
dSm! (32.8 cm) and the shortest leaf (31.0 cm) in 16 dSm™ (Figure 1c). The maximum length of
leaves (39.6 c¢cm) was recorded from the variety BARI Tomato-15 with the control which was
statistically similar to BARI Tomato -15 up to 16 dSm. The lowest length of leaves (27.9 cm) was
found in Patharkuchi with 16 dSm (Figure 4). Shalhevet (1994) also noted that leaf length decreased
under high salinity conditions. Length of leaves decrease after 6 dSm salinity and differ significantly
among various tomato cultivars (Rahman et al. 2018).
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Fig. 4. Effect different levels of salinity on selected varieties of tomato in respect of length of leaf, a)
BARI released variety, b) Local variety

Effect of Salinity on Leaf Breadth

There was a significant variation in leaf breadth due to different salinity levels. The broadest leaf (33.2
cm) was recorded from the control which was followed by 4 dSm™ (32.6 cm) and the narrowest leaf
(29.3 cm) in 16 dSm? (Figure 1d). Significant variation in leaf breadth was also found for the
combination of varieties and salinity levels (Figure 5). The highest breadth of leaf (38.3 cm) was
recorded from the variety BARI Tomato-16 with the control followed by BARI Tomato-16 with 4
dSmL. The lowest breadth of leaves (25.2 cm) was obtained from the variety Pusa Ruby with 16 dSm
salinity level. After 6 dSm™ the breadth of leaf adversely affect by salinity (Rahman et al. 2018).
Shalhevet, (1994) also stated that, the leaf breadth reduced in high saline condition.
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Fig. 5. Effect different levels of salinity on selected varieties of tomato in respect of breadth of leaf, a)
BARI released variety, b) Local variety

Effect of Salinity on the Number of Fruits Plant*

Different salinity levels had a significant effect on the number of fruits plant® (Figure 1e). The
maximum number of fruits plant(14.4) were observed in 4 dSm™ which was statistical similar to the
control (14.4) followed by the 8dSm (12.9). The minimum number of fruits plant™was found in 16
dSmt (9.5). The combined effect of variety and salinity level was also found significant in the case of
number of fruits per plant (Figure 6). The maximum number of fruits plant* (22.6) was found in Ruma-
19 with control which was statistically similar to BARI Tomato-16 with control (20.6) and that was the
minimum (4.3) in BARI Tomato-17 with 12 dSmand 16 dSm™. Ahmad et al. (2019) also stated that
number of fruits plant'decrease with increasing salinity level. Similar results were found by Islam et al,
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(2011) and Umar et al, (2018) who reported that fruit number of tomato decreased with increasing
salinity and different genotypes of tomato showed different fruit numbers in respect to salinity.
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Fig. 6. Effect different levels of salinity on selected varieties of tomato in respect of number of fruits
per plant, a) BARI released variety, b) Local variety

Effects of Salinity Level on Weight of Fruits per Plant

Significant variations were found in different salinity levels in respect of weight of fruits per plant
(Figure 1f). The maximum weight of fruits plant® (422.5 g) was observed in 4 dSm™ which was
statistical similar to the control (415.8 g) followed by the 8dSm-1 (369.0 g). The minimum weight of
fruit plant?was found in 16 dSm(262.46 g). The combined effect of variety and salinity levels was
also found significant in weight of fruits plant? (Figure 7). The maximum weight of fruits plant?
(708.0 g) was found in BARI Tomato-15 with 4 dSm™ that was statistically similar to BARI Tomato-
15 with 8 dSm™* (681.0 g) and control (656.3 g) and the minimum (132.6) in Ruma-19 with 16 dSm
salinity levels. Reduction of yield of tomato by salinity is due to the reduction of number of fruit rather
than fruit size (Pengfei et al., 2017). The number of fruits per plant and fruit weight decreased with
increasing salinity (Cho et al., 1996; Moniruzzaman et al., 2013 and Rahman et al., 2018). In later
stages, salinity reduces yield by affecting growth parameters (Karim et al. 1993). In pot soil, the pH,
Organic matter (OM), Na, K, Ca, and P increase with salinity but the total nitrogen (N) decrease and
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finally halves the fruit production (Rahman et al. 2018). The addition of salt solution to the pot soil
might have deleterious effects on the physico-chemical properties of the soil (Fontes and Ronchi 2002).
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Fig. 7. Effect different levels of salinity on selected varieties of tomato in respect of weight of fruits
plant?, a) BARI released variety, b) Local variety

Average performance of the variety

The varieties used in the trial showed significant differences in growth and yield characteristics. Guli
was the tallest variety and BARI tomato-2 was the shortest one. The variety with the highest number of
leaves was found in Guli while lowest nhumber of leaves in BARI Tomato-8. In terms of leaf length,
BARI Tomato-15 had the longest leaves and Ruma VF produced the shortest one. The narrowest leaves
were found in Ruma VF and the widest leaves recorded from BARI Tomato 15. BARI Tomato 15 had
the highest number of fruits and BARI Tomato 17 had the least number of fruits which was one third of
BARI Tomato 15. The highest fruit yield was recorded in BARI tomato 15 and the lowest in Guli
(Figure 8).
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Conclusion

The results showed that both tomato genotypes and salinity treatments were significantly different from
the agro-morphological traits of tomato plants. Higher salinity levels were not suitable for plant height,
number of leaf, length of leaf, breath of leaf, fruits plant* and weight of fruits plant. Local tomato
variety Guli gave the better plant height up to 12 4dSm™. Tomato var. BARI tomato 15 gave highest
fruit weight per plant up to 8 dSm™. This could be a very good opening point for advance research on
salinity-tolerant varieties.
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