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Abstract: Tomato considered as an important cash crop in terms of vegetable
production worldwide. An experiment was conducted at Plant Physiology
Laboratory, Dept. of Crop Botany, Bangladesh Agricultural University,
Mymensingh in order to investigate the effects of different levels of NaCl
concentrations on seed germination and seedling growth of five varieties of tomato.
The experiment was carried out by completely randomized design (CRD) with
three replications. Experimental treatments consisted of five varieties of tomato
(BARI Tomato-2, BARI Tomato-8, BARI Tomato-14, BARI Tomato-17 and BARI
Tomato-20) and three levels of NaCl (0, 30, 60 mM). Results on main effects of
varieties on germination of seed revealed that there was significant difference
among five varieties of tomato seeds at different days after sowing. At 10th day
after sowing seeds, the highest percentage of seed germination (64.89%) was
recorded in the variety BARI Tomato-8 and the lowest percentage of seed (35.11%)
observed in the variety BARI Tomato-2. NaCl solutions significantly affected seed
germination in tomato. At 10th day after sowing seeds, the highest percentage of
seed germination (56.80%) of tomato was recorded in control. In case of combined
effects of varieties and different levels of NaCl solutions on seed germination of
tomato, the highest seed germination was recorded in the variety BARI Tomato-20
and BARI Tomato-8 with control at 10th day after seed sowing. The germination
percentage, germination coefficient, root and shoot length, seed vigor index, fresh
weight of shoot and root, dry weight of shoot and root decreased with the increase
of NaCl salt solutions in the germination media compared to control. Results
showed that among the five varieties of tomato, BARI Tomato-20, BARI Tomato-
8 were relatively more salt tolerant than BARI Tomato-2 and BARI Tomato-14. To
accelerate tomato production in saline prone areas of Bangladesh, it is necessary to
identify salt tolerant tomato varieties.
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in Bangladesh, tomato ranks second in respect of production

INTRODUCTION

The tomato, or Lycopersicon esculentum Mill., is a
vegetable crop that is widely cultivated in Bangladesh and is
a member of the Solanaceae family. After sweet potatoes and
potatoes in terms of global vegetable production, it comes in
third place and is the most valuable crop for processing. The
weather and soil in Bangladesh's winter months are ideal for
growing tomatoes. Among the winter vegetable crops grown
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next to potatoes and third in respect of area (Islam, 2018).
Tomatoes are in high demand all year round in Bangladesh;
however, production is mostly focused in the winter.
Rajshahi, Cumilla, and Chattogram are Bangladesh's top
tomato-growing regions. In all arid and semi-arid parts of the
world, salinity is a significant environmental barrier to crop
productivity (Shrivastava et al., 2015). The soil in the
southern region of our nation is becoming more salinized as
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a result of the sea level gradually rising in recent years. If sea
levels continue to rise, salinity may also affect several of our
country's districts, including Barisal, Khulna, Bagerhat,
Noakhali, Faridpur, Madaripur, and Laksmipur. In such
cases, the production of vegetables, including tomatoes, will
be hindered. According to Arif et al. (2020), salinity has
osmotic and toxic effects that produce physiological,
morphological, and biochemical alterations. It also inhibits
protein synthesis, lowers photosynthesis and respiration,
inhibits growth, and reduces crop production. Tomatoes are
among the horticultural and agricultural crops where these
phenomena have been noted (Juan et al., 2005). The coastal
region of Bangladesh has about 20% of its net cultivable land
influenced by varying salinities (Khanom, 2016). For
agricultural production in salt soils, it is essential for seeds
to germinate in saline environments, for cotyledons to break
through a soil crust and emerge, and for seedlings to survive
in saline conditions (Omami, 2005). Osmotic stress and
particular ion toxicity are the reasons behind salinity's
harmful effects (Aslam et al., 2017). For plants under stress
to establish themselves early on, germination and seedling
development are critical processes. Plants have a
complicated reaction to too much NaCl that affects their
morphology, physiology, and metabolism (Jamil et al.,
2012). Reduced germination rate, germination percentage,
fresh root and shoot weight, and root and shoot length were
all brought on by increased salinity (Jamil et al., 2006).
According to Seid et al. (2017), seed germination is a crucial
and delicate stage in the life cycle of terrestrial angiosperms
that influences the establishment of seedlings and plant
growth. The mechanism of salt tolerance in seeds is not well
known, despite the significance of seed germination under
salt stress. This is especially true when one considers the
current state of knowledge regarding the physiology and
biochemistry of salt tolerance in plants throughout their
vegetative stage. Reduced cell turgor and decreased rates of
root and leaf elongation are caused by salt stress during the
vegetative stage, indicating that salinity in the environment
predominantly affects water intake. Moreover, elevated
intracellular Na* and CI- concentrations might impede the
metabolism of proliferating and dividing cells, delaying
germination and perhaps resulting in seed mortality. The
impact of salt stress on the quantitative and qualitative
measures revealed disparate findings. To boost crop
productivity in Bangladesh's salinity-prone areas, it's critical
to identify salt-tolerant crop varieties. Consequently, the
current study was conducted to determine which of five
tomato cultivars was salt tolerant and to evaluate the effects
of various NaCl concentrations on seed germination and
early seedling growth.

MATERIALS AND METHODS

Experimental site

The experiment was conducted at Plant Physiology
Laboratory, Dept. of Crop Botany, Bangladesh Agricultural
University (BAU), Mymensingh during the period from
October to December, 2020.
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Experimental treatments and design

Effect of different concentrations of NaCl on seed
germination and subsequent seedling growth of five varieties
of tomato were investigated. The experiment was conducted
under lab conditions where maximum temperature was 32°C
and minimum temperature was 28°C. Sodium chloride
(NaCl, MW 58.44 g/mol) was used for this experiment at
different levels of concentrations (T1=0 mM, T2 = 30 mM,
T3 = 60 mM). Five varieties of tomato seeds (V1 = BARI
Tomato-2, V2=BARI Tomato-8, V3=BARI Tomato-14,
V4=BARI Tomato-17, and V5=BARI Tomato-20) were
collected from Bangladesh Agricultural Research Institute
(BARI), Gazipur. The two-factor experiment was laid out in
Completely Randomized Design (CRD) with three
replications. The numbers of observation petri dishes needed
for this experiment were 45 (5x3x3). For destructive
sampling, another 45 petri dishes were used. Germination is
the emergence of seedling which was conducted using petri
dish. Germination paper was folded thrice and cut in a size
of petri dish and were used in each petri dish as substrate. In
two folds of Whatman No. 1 filter paper (9 cm diameter), 25
seeds of each tomato variety were planted in petri dishes and
allowed to grow. For a specific seed treatment, various salt
solutions ranging in mM were employed, while pure water
served as the control. Five millilitres of various salt
concentrations were used to wet each petri dish.

Methods of data collection

Data regarding germination percentage, coefficient of
germination (CG), root length, shoot length; root fresh
weight, shoot fresh weight, shoot dry weight, root dry
weight, and seedling vigor index were recorded every day
and continued to 10 DAS.

Analysis of data

The MSTAT-C computer package was used to tabulate
and evaluate the data that were gathered during the
experimental period. To determine the statistical
significance of the experimental results, the data were
statistically examined with regard to seed germination and
seedling characteristics. The T variance test was used to do
an analysis of variance for each character under examination
after the means for each treatment were determined. The
Least Significant Difference (LSD) test was used to
determine the mean separation (Gomez-Rico et al., 2008).

RESULTS AND DISCUSSION

Combined effects of varieties and NaCl concentrations
on seed germination of tomato

The goal of this study was to find out how five tomato
varieties' seedling vigour and germination were affected by
varying NaCl concentrations. This chapter presents the
findings on how variety and salt concentrations affected seed
germination percentage, germination coefficient, and
seedling vigour. The variance analysis for these traits is
derived from the current study. Effects of tomato seed
germination from various genotypes and NaCl
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concentrations. The BARI Tomato-8 with the control (0
mM) exhibited the highest seed germination rate (80.00%),
whereas the combination of all BARI Tomato-2 and 60 mM
NaCl concentration resulted in the lowest germination rate
(20.00%) (Table 1). At 10 days after sowing, V2T2 is
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statistically similar with V4T2, V1T1 is statistically similar
with V2T1, and V2T1 is statistically similar with V4T1. In
the instance of tomato seed germination %, the combined
impact of variety and NaCl content was found to be
substantial.

Table 1: Combined effects of variety and NaCl concentrations on percent seed germination at different days after sowing
(DAS) of tomato.

Treatment Germination (%)
combination

4 DAS 5DAS 6 DAS 7 DAS 8 DAS 9DAS 10 DAS
ViT1 29.33 32.00def 33.33 36.00fgh 36.67fgh  37.00ef 37.33¢f
ViT2 22.67 24.00fg 28.00 32.0ghi 34.00gh  35.00ef 36.00ef
ViT3 20.00 21.33¢g 24.00 25.33i 28.67h 30.33f 32.00f
V2T1 52.00 61.33a 62.67 72.00a 76.00a 78.00a 80.00a
V2T2 33.33 37.33cd 44.00 53.33bc 56.00bc  57.33bc 58.67bc
V2T3 34.67 36.00cd 41.33 42.67def 49.33cde  52.67bc 56.00bc
V3T1 37.33 40.00cd 42.67 48.00be 48.67cde  49.00cd 49.33cd
V3T2 24.00 25.33efg 29.33 32.00ghi 34.00gh  35.00ef 36.00ef
V3T3 24.00 25.33efg 29.33 32.00hi 35.33fgh  37.00ef 38.67¢f
V4T1 36.00 41.33c 44.00 50.67bcd 53.33bc  54.67bc 56.00bc
V4T2 32.00 36.00cd 41.33 46.67cde 50.00cd 51.67bc 53.33bc
V4T3 30.67 33.33cde 34.67 40.00efg 41.33efg  42.00de 42.67de
V5T1 45.33 50.67b 52.00 56.00b 58.67b 60.00b 61.33b
V5T2 37.33 40.00cd 42.67 48.00 b-e 50.67bcd  52.00bc 53.33bc
V5T3 32.00 36.00cd 37.33 41.33¢f 42.67def  43.33de 44.00de
LSD0.05 6.82 7.64 8.50 7.51 7.62 7.93 8.38
Level Of NS * NS **k ** *%* *%
significance
CV (%) 12.50 12.72 13.03 10.29 9.86 9.97 10.26

In a column, figures with same letter (s) or without letter do not differ significantly whereas figures with dissimilar letter differ

significantly (as per DMRT).

** =Significant at 1% level of probability, * =Significant at 5% level of probability, NS= Not significant
V1 =BARI Tomato-2, V2 = BARI Tomato-8, V3 = BARI Tomato-14, V4 = BARI Tomato-17, V5 = BARI Tomato-20

T1=0mM, T2 =30 mM, T3 =60 mM

Effects of different varieties and NaCl concentrations on
Germination Stress Tolerance Index of tomato

Variety BARI Tomato-17 combined with a 30 mM NaCl
concentration had the highest Germination Stress Tolerance

Index (89.83), whereas other varieties combined with a 0
mM NaCl concentration had the lowest Germination Stress
Tolerance Index (Table 2). A decade after seeding, notable
distinctions was seen between these cultivars.

Table 2: Combined effects of NaCl concentrations on Germination Stress Tolerance Index of tomato.

Treatment combination Germination Stress Tolerance Index
(GSTI)

ViT1 0.00h

ViT2 79.19c

ViT3 68.78e

VaT1 0.00h

V212 65.54f

V2T3 62.28g

V3T1 0.00h

V3T2 65.54f
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V3T3 65.24f
V4Tl 0.00h
V4T2 89.83a
V4T3 80.30bc
V5T1 0.00h
V5T2 81.63b
V5T3 71.46d
LSD (0.05) 2.17
Level of significance ol

CV (%) 2.67

In a column, figures with same letter (s) or without letter do not differ significantly whereas figures with dissimilar letter differ

significantly (as per DMRT)

** =Significant at 1% level of probability

V1 =BARI Tomato-2, V2 = BARI Tomato-8, V3 = BARI Tomato-14, V4 = BARI Tomato-17, V5 = BARI Tomato-20

T1=0mM, T2 =30 mM, T3 =60 mM

concentration (744.50%), and variety BARI Tomato-2 with

a 60 mM NaCl concentration (155.80%) (Table 3). Ten days

after seeding, significant differences were seen between
The combination of variety BARI Tomato-8 with the these varieties.

control had the highest seed vigor index (1080.00%),

followed by variety BARI Tomato-20 with a 0 mM NaCl

Table 3: Combined effects of varieties and NaCl concentrations on seed vigor index of tomato.

Effects of different varieties and NaCl concentrations on
seed vigor index of tomato

Treatment combination Seed vigor index (%0)
ViT1 262.70fg
ViT2 215.70gh
V1T3 155.80h
V2T1 1080.00a

V2T12 715.50b
V2T3 489.70de
V3T1 459.90e
V3T2 292.50fg
V3T3 231.90gh
V4T1 600.20c
V4T2 519.10cde
V4T3 282.60fg
V5T1 744.50b
V5T2 575.80cd
V5T3 337.90f
LSD0.05 93.38

Level of significance el

CV (%) 12.06

In a column, figures with same letter (s) or without letter do not differ significantly whereas figures with dissimilar
letter differ significantly (as per DMRT)

** =Significant at 1% level of probability

V1 = BARI Tomato-2, V2 = BARI Tomato-8, V3 = BARI Tomato-14, V4 = BARI Tomato-17, V5 = BARI Tomato-20
T1=0mM, T2 =30 mM, T3 =60 mM

Effects of different varieties and NaCl concentrations
on root length of tomato

The root length of the tomato was significantly impacted
by the interaction between variety and NaCl content. The
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combination of the variety BARI Tomato-8 and the control
salt content (0 mM) yielded the largest root length (9.19 cm).
The smallest root length (3.00 cm) when combined with
BARI Tomato-14 and 60 mM. Ten days after sowing, V1T1
and V2T1 are statistically similar, V2T2 and V1T1 are
statistically similar, and V3T2 and V4T1 are statistically
similar (Table 4).

Effects of different varieties and NaCl concentrations on
shoot length of tomato

The combination of the variety BARI Tomato-8 with the
control salt concentration (0 mM) at 10 DAS produced the
highest shoot length (4.31 cm), while the combination of
BARI Tomato-2 with the 60 mM NaCl concentration at 10
DAS produced the least shoot length (1.89 cm). After 10
days of sowing, V4T2, 1 is statistically comparable to V1T
with V2T1 (Table 4).

Effects of different varieties and NaCl concentrations on
root fresh weight of tomato

Journal of Agroforestry and Environment 2024, 17(2):61-66

Maximum shoot length (4.31 cm) was observed when
BARI Tomato-8 variety was combined with a control salt
concentration (0 mM) at 10 DAS. Minimum shoot length
(1.89 cm) was observed when BARI Tomato-2 variety was
combined with a 60 mM NaCl concentration at 10 DAS. At
ten days after seeding, V4T2, 1 is statistically comparable to
V1T (Table 4).

Effects of different varieties and NaCl concentrations on
shoot fresh weight of tomato

Combining varieties BARI Tomato-8 and BARI Tomato-
20 with a control salt concentration of 0 mM produced the
maximum shoot fresh weight of 0.51 g, which was followed
by variety BARI Tomato-20 with a concentration of 0 mM
by 0.43 g, and variety BARI Tomato-2 with a concentration
of 0 mM by 0.15 g produced the lowest shoot fresh weight.
When compared to V1T2, V2T1, and V3T2, at 10 days after
sowing, are statistically similar. Similarly, V1T1 and V2T2
are statistically similar (Table 4).

Table 4: Combined effects of variety and NaCl concentrations on root length, shoot length, root fresh weight and shoot fresh
weight of tomato.

Treatment Root length (cm)  Shoot length (cm) Root fresh Shoot fresh weight (g)
combination weight (g)

ViT1 4.68 ef 2.37 0.15¢g 0.32
ViT2 3.96 fgh 2.05 0.12h 0.20
V1T3 3.00 h 1.89 0.10i 0.15
V2T1 9.19 a 431 0.30a 0.51
V2T2 840a 3.85 0.24cd 0.41
V2T3 510 e 3.61 0.23de 0.34
V3T1 6.37cd 2.97 0.19f 0.35
V3T2 5.59 de 2.59 0.14¢g 0.27
V3T3 3.55 gh 243 0.12h 0.19
V4Tl 7.27bc 345 0.22¢ 0.39
V4T2 6.54 cd 3.17 0.19f 0.30
V4T3 3.76 fgh 2.83 0.18f 0.22
V5T1 8.20 ab 3.94 0.26h 0.43
V512 7.31bc 3.46 0.25hc 0.34
V5T3 4.57 efg 3.13 0.21e 0.25
LSD (0.05) 0.97 0.36 0.019 0.075
Level of significance NS * NS
CV (%) 9.92 6.97 5.87 13.57

In a column, figures with same letter (s) or without letter do not differ significantly whereas figures with dissimilar letter differ

significantly (as per DMRT)
* =Significant at 5% level of probability, NS = Not significant

V1 = BARI Tomato-2, V2 = BARI Tomato-8, V3 = BARI Tomato-14, V4 = BARI Tomato-17, V5 = BARI Tomato-20

T1=0mM, T2 =30 mM, T3 =60 mM
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CONCLUSION

BARI Tomato-20 and BARI Tomato-8 showed better
performance than BARI Tomato-2 and BARI Tomato-17
varieties. The results demonstrated that BARI Tomato-17,
BARI Tomato-20 and BARI Tomato-8 are relatively salt
tolerant than BARI Tomato-2 and all the varieties were salt
susceptible. It was observed that seed germination, root and
shoots length, root and shoot fresh weight and dry weight
gradually decreased in 30 mM and 60 mM as compared to
control. Seed germination was first started at 3 DAS in BARI
Tomato- 8 and then the other varieties sequentially.
Germination and other parameters were strictly inhibited by
30 mM and 60 Mm salt concentration. From the results of
the experiment, it might be concluded that germination and
seedling growth decreased with the increasing levels of NaCl
concentration.
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