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	 The present study was conducted to evaluate the impact of different seed pretreatment 
agents on germination and seedling growth in Lablab purpureus (L.) Sweet (variety Kokan 
Bhushan), under in vitro saline conditions. Five different pretreatments were provided to 
the seeds: distilled water, NaCl (100 mM), NaCl (500 mM), KCl (100 mM) and KCl (500 mM). 
Untreated seeds served as control.  The pretreated and untreated seeds were germinated in vitro 
on half strength Murashige and Skoog’s basal medium supplemented with graded series of salt 
stress (0, 60, 80 and 100 mM). The germinated seedlings were maintained in saline stress for six 
weeks. The results demonstrated that pretreatments with distilled water, NaCl (100 mM) and 
KCl (100 mM) significantly enhanced the germination percentage, shoot and root length, fresh 
and dry weight of the seedlings both in presence and absence of salinity stress. Pretreated seeds 
also exhibited improved seedling vigour index and salt tolerance indices. Seed pretreatment 
with KCl (100 mM) proved most effective followed by NaCl (100 mM) and distilled water. This 
study substantiates that KCl and NaCl seed pretreatments optimized under in vitro conditions, 
represent a simple, cost-effective and practical approach in Lablab purpureus (L.), for upscaling 
to salinity affected fields.
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	 Legumes are indispensable source 
of plant-based protein for human and animal 
consumption. Lablab purpureus (L.) Sweet is 
a minor, underutilized, versatile legume with 
various synonyms such as Hyacinth bean, Indian 
Bean, Lablab bean, Field bean, Sem, Wal etc.1,2 
Lablab is a store-house of nutrients, minerals, 
pharmaceuticals supporting health and wellness 
in mankind as well as livestock.3,4 In order to meet 
the growing demands for plant proteins, Lablab an 
underutilized grain legume should be brought into 
mainstream cultivation. The production of legumes 
is threatened due to changing climatic conditions 
resulting in excessive heat and altered rainfall 

patterns causing drought, salinity, and flooding.5 
These climate induced stresses are detrimental for 
attaining full potential of food crops along with 
legumes and are expected to decline the global 
food production up to 2.3% by 2050.6 Amongst 
these, salinity is one of the major abiotic stresses 
which affects nearly 20% of total cultivated and 
33% of irrigated agriculture land worldwide.7 It is 
expected that nearly 50% of cultivable land will 
become saline and unfit for agriculture by 2050.8 
Lablab is moderately sensitive to salt stress.9,10 
Seed germination and early seedling phase are the 
most vulnerable stages to salinity stress in majority 
of legumes.11 To overcome the detrimental effects 
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of salt stress, seed pretreatment is an effective, low 
cost, simple and ecofriendly technique. Seeds are 
soaked for a specific time span in different agents 
such as distilled water, osmotic solutions, hormones 
etc., which induces a mild stress that becomes 
engrained in their epigenetic memory and improves 
tolerance potential towards future stresses.12,13 
Seed pretreatment improves the expression of 
germination related and antioxidant genes, which 
scavenge reactive oxygen species (ROS) and 
accelerate seed germination in saline ecosystems.14 
Pretreating the seeds synchronizes germination, 
ensures uniform seedling emergence and stand 
establishment thus improving productivity in 
salt affected environment.15,16 Soaking seeds in 
water prior to sowing is a traditional method for 
improving germination and seedling growth by 
lowering the reactive oxygen species produced 
in presence of salt stress.13 Seed pretreatment 
with inorganic salt solutions like KCl or NaCl 
lowers osmotic stress by reducing Na+ uptake and 
increasing K+ intake, maintaining ion homeostasis 
and chlorophyll content in saline conditions 
consequently improving seedling growth.17  
Earlier studies showed that pretreatment of 
Lablab seedlings with spermidine improved their 
tolerance under saline stress.18 The present study 
was conducted to evaluate the impact of different 
seed pretreatment agents (distilled water, NaCl and 
KCl) at variable concentration on germination and 
seedling growth in Lablab in presence of graded 
series of salt stress under in vitro conditions. By 
analyzing the effects of different seed pretreatment 
agents, the study aims to identify the most effective 
agent and optimal dose for enhancing salinity stress 
tolerance in Lablab. This investigation provides 
valuable insights for mitigating salt stress in 
Lablab using seed pretreatment, a novel approach 
not previously explored in this underutilized and 
multipurpose legume. 

Materials and Methods

Pretreatment and in vitro germination 
	 The seeds of Lablab purpureus (L.) Sweet 
variety Kokan Bhushan, were procured from 
certified seed agency, Pune, Maharashtra. Five 
different pretreatments were provided to the seeds: 
a) distilled water, b) NaCl (100 mM), c) NaCl 
(500 mM), d) KCl (100 mM), e) KCl (500 mM). 

Untreated seeds served as control.  Seeds were 
soaked in the pretreatment solution for 2 hours and 
maintained on a rotary shaker (DBK instruments, 
India) at room temperature to ensure continuous 
aeration and uniform exposure to the pretreatment 
agent. After pretreatment, the seeds were rinsed 
with sterile distilled water and blotted on filter 
paper. For in vitro maintenance of Lablab seeds, 
half strength Murashige and Skoog’s (1962)19 
(HiMedia, India) basal medium supplemented 
with sucrose (3%), agar (0.8%) and NaCl (0, 60, 
80 and 100 mM) was prepared in culture tubes (25 
x150 mm). The pH of medium was adjusted at 5.8 
± 0.2 and it was autoclaved (Equitron®, Media 
instruments, India) at 121°C and 15 lbs. pressure 
for 20 minutes. Analytical grade chemicals (SRL, 
India) were used throughout the present study.   
	 In order to establish seeds under in vitro 
conditions (Figure 1), both pretreated and control 
seeds were surface sterilized with 70% (v/v) 
ethanol for 30 seconds, followed by 0.1% (w/v) 
mercuric chloride for 8 minutes, and rinsed three 
times with sterile distilled water. The surface 
sterilized seeds were briefly blotted and inoculated 
in the culture medium. The seeds were kept in dark 
conditions for germination in the culture room. 
Germinated seedlings were maintained under 16 
h light and 8 h dark photoperiod provided by cool 
white fluorescent tube light of 32 µmol m-2 s-1 

intensity and at 25 ± 2°C temperature. Seeds were 
considered germinated when the healthy white 
radicle appeared through the integuments. The 
number of germinated seeds were recorded daily 
for two weeks. The germination percentage was 
calculated using the following formula: 20

Germination % = Number of germinated seeds/ 
Total inoculated seeds *100. 

Growth parameters
	 The in vitro grown seedlings were 
harvested after six weeks of culture to study the 
growth parameters. The shoot and root length of 
seedlings was measured using graduated ruler 
(cm). Fresh weight was recorded immediately after 
the harvest using a digital balance (g) (CAH-223, 
CONTECH, India). Six weeks old seedlings were 
oven (Lab Hosp™ Oven digital, India) dried at 
75°C for 48 to 72 hours till constant dry weight 
was achieved. To evaluate the performance of 
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the pretreated and untreated Lablab seedlings in 
presence of stress the seedling vigor index (SVI) 
and salt tolerance index (STI) were calculated using 
the following formula respectively:
SVI = Germination percentage (G %) x Seedling 
length (SL). 21 
STI = Value of trait under salt stress after 
pretreatment (Vin)/ Value of trait under control after 
pretreatment (Vic).

22

Data Analysis
	 The experimental layout was completely 
randomized design. Each experiment comprised 
of six treatments containing five replicates and 
the experiments were repeated twice. The data is 
presented as means of five replicates per treatment 
and standard error. Statistical analysis was 
performed using Two-Way analysis of variance 
(ANNOVA) with replicates (p<0.05).

Results

Germination percentage
	 The impact of seed pretreatment in 
Lablab on germination percentage in presence 
of in vitro salinity stress is depicted in Graph 
1. The germination percentage increased on 
pretreatment with 100 mM KCl (100%), 100 

mM NaCl (100%) and distilled water (91.7%) as 
compared to untreated seeds (83.34%). There was 
no improvement in germination percentage for 
pretreatment with 500 mM KCl, and pretreatment 
with 500 mM NaCl proved inhibitory. In presence 
of 80 mM salt stress, the germination percentage 
enhanced by 48.84% for 100 mM KCl, 41.86% 
for 100 mM NaCl and 23.26% for distilled water 
pretreatments as compared to untreated control. 
Seeds pretreated with 100 mM NaCl, 100 mM KCl 
and distilled water performed well and were able 
to mitigate the effect of high salinity stress (100 
mM), whereas germination percentage declined 
drastically for untreated seeds. The Two-Way 
ANOVA for germination percentage (Table 1) 
showed statistically significant difference for seed 
pretreatments (F=108.90, p=5.6E-38) and NaCl 
concentration (F=1165.76, p= 2.4E-75) with non-
significant interaction of seed pretreatments × NaCl 
concentrations (F= 3.96, p =1.6E-05).
Root length
	 There was increment in root length of 
seedlings pretreated with 100 mM KCl (6.36 cm), 
100 mM NaCl (5.22 cm) and distilled water (5.00 
cm) in comparison with untreated seedlings (4.78 
cm) under non-saline conditions (Graph 2). Root 
length exhibited increment of 33.05 %, 9.20 % and 

Fig. 1. An overview of  the experimental design for seed pretreatment and in vitro establishment of Lablab 
pupureus (L.) Sweet.
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Graph 1. Impact of seed pretreatments on germination percentage in Lablab purpureus (L.) under saline stress. 
(values represent mean ± SE, n= 5, analyzed by Two-Way Analysis of Variance, p<0.05)

Graph 2. Impact of seed pretreatments on root length in Lablab seedlings under saline stress. (values represent 
mean ± SE, n= 5, analyzed by Two-Way Analysis of Variance, p<0.05)

4.60 % on pretreatment with 100 mM KCl, 100 mM 
NaCl and distilled water respectively in absence of 
salt stress. Under the influence of 80 mM salt stress, 
the root length increased by 56.75 % for 100mM 
KCl, 19.59 % for 100 mM NaCl and 10.13 % for 

distilled water pretreatments. The root length was 
2.92 cm for 100 mM KCl followed by 2.24 cm 
for 100 mM NaCl and 2.02 cm for distilled water 
pretreatments over 1.68 cm under highest saline 
stress of 100 mM. The Two-Way ANOVA for root 
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Graph 3. Impact of seed pretreatments on shoot length in Lablab seedlings under saline stress. (values represent 
mean ± SE, n= 5, analyzed by Two-Way Analysis of Variance, p<0.05)

Fig. 2. Effect of KCl (100 mM) pretreatment on seedling length in untreated (i) and pretreated (ii) Lablab 
seedlings under graded series of salt stress (a: control; b: 60 mM; c: 80 mM; d: 100 mM)  

length (Table 1) showed statistically significant 
difference for seed pretreatments (F=85.27, p= 
9.37E-24) and NaCl concentration (F= 149.62, p= 
4.59E-36) with non-significant interaction of seed 
pretreatments × NaCl concentrations (F= 0.52, p= 
0.920).
Shoot length
	 The  shoo t  l eng th  inc reased  on 
pretreatments with 100 mM KCl (16.42 cm), 100 
mM NaCl (15.22 cm) and distilled water (14.32 
cm) in comparison with untreated seeds (14.02 cm) 

under non-saline conditions (Graph 3). The shoot 
length improved by 17.11 %, 8.55 % and 2.13 % 
on pretreatment with 100mM KCl, 100 mM NaCl 
and distilled water in absence of stress. The shoot 
length declined upon pretreatment with 500 mM 
KCl and 500 mM NaCl demonstrating repressive 
nature of these agents at higher doses. Under 
80 mM saline stress, the shoot length reached 
11.78 cm for 100 mM KCl, 8.76 cm for 100 mM 
NaCl, 7.82 cm for distilled water pretreatments 
as compared to 7.30 cm for untreated seeds. The 
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Graph 4. Impact of seed pretreatments on seedling length in Lablab under saline stress. (values represent mean ± 
SE, n= 5, analyzed by Two-Way Analysis of Variance, p<0.05)

Graph 5. Impact of seed pretreatments on seedling vigour index in Lablab seedlings under saline stress. (values 
represent mean ± SE, n= 5, analyzed by Two-Way Analysis of Variance, p<0.05)

shoot length improved by 61.37 % for 100mM KCl, 
20 % for 100 mM NaCl and 7.12 % for distilled 
water pretreatments. Maximum improvement in 
shoot length was obtained for pretreatment with 
100 mM KCl, followed by 100 mM NaCl and 
distilled water in presence and absence of stress. 

The Two-Way ANOVA for shoot length (Table 1) 
showed statistically significant difference for seed 
pretreatments (F=32.27, p= 3.6E-19) and NaCl 
concentration (F= 179.84, p= 2.9E-39) with non-
significant interaction of seed pretreatments × NaCl 
concentrations (F= 0.85, p= 0.615). 
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Graph 6.  Impact of seed pretreatments on fresh weight in Lablab seedlings under saline stress. (values represent 
mean ± SE, n= 5, analyzed by Two-Way Analysis of Variance, p<0.05)

Graph 7. Impact of seed pretreatments on dry weight in Lablab seedlings under saline stress. (values represent 
mean ± SE, n= 5, analyzed by Two-Way Analysis of Variance, p<0.05)

Seedling length
	 The pretreated seedlings displayed 
improved growth maintaining their superiority 
over untreated seedlings (Figure 2). The seedling 
length increased on pretreatment with 100 mM KCl 
(22.78 cm), 100 mM NaCl (20.44 cm) and distilled 

water (19.32) in absence of salt stress (Graph 4). 
In non-saline conditions seedling length enhanced 
by 21.17 % on pretreatment with 100 mM KCl. In 
presence of 80 mM saline stress seedling length 
was 16.42 cm for KCl, 12.30 cm for 100 mM 
NaCl and 11.08 cm for distilled water pretreated 
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Table 1. Two -Way analysis of variance (mean of squares) for growth parameters under saline stress in 
pretreated seedlings of Lablab purpureus (L.) 

Source of Variation	 DF	 GP	 RL	 SL	 SDL	 SVI	 FW	 DW

Seed pretreatment	 5	 2372.33	 30.39	 93.82	 226.85	 2289370.80	 2.14	 0.03
NaCl concentration	 3	 25394.20	 53.34	 522.78	 938.06	 9078209.7	 11.10	 0.18
Interaction 	 15	 86.27	 0.18	 2.48	 2.83	 33917.05	 0.11	 0.00

DF: degree of freedom; GP: germination percentage; RL: root length; SL: shoot length; SDL: seedling length; 
SVI: seedling vigour index; FW: fresh weight, DW: dry weight (p < 0.05).

Graph 8. Impact of seed pretreatments on stress tolerance index (STI). Columns exhibit GSTI: germination stress 
tolerance index; RLSTI: root length stress tolerance index; SLSTI: shoot length stress; FWSTI: fresh weight 

stress tolerance index, DW: dry weight stress tolerance index. (values represent mean ± SE, n= 5, analyzed by 
Two-Way Analysis of Variance, p<0.05)

seedlings as compared to 10.26 cm for untreated 
seedlings. Maximum increment in seedling length 
was exhibited on pretreatment with 100 mM KCl 
(60.04%), followed by 100 mM NaCl (19.88%) 
and distilled water (7.99%) under the influence 
of salt stress (80 mM). The Two-Way ANOVA 
for seedling length (Table 1) showed statistically 
significant difference for seed pretreatments 
(F=72.45, p= 4.8E-31) and NaCl concentration (F= 
299.60, p=1.4E-48) with nonsignificant interaction 
of seed pretreatments × NaCl concentrations (F= 
0.90, p= 0.56). 

Seedling vigor index
	 The seedling vigour index shows the 
potential for germination and growth in the 
seedlings 23. Seed pretreatment significantly 
enhanced seedling vigour index both in presence 
and absence of salt stress (Graph 5). The seedling 
vigor index increased on pretreatment with 100 
mM KCl (2278), 100 mM NaCl (2044) and 
distilled water (1773) over untreated seedlings 
(1579) in absence of salinity stress. At 80 mM 
saline stress, the seedling vigor index improved 
on pretreatment with 100 mM KCl (1046), 100 
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Table 2. Two -Way analysis of variance (mean of squares) for stress tolerance index under saline 
stress in pretreated seedlings of Lablab purpureus (L.) 

Source of Variation	 DF	 GPSTI	 RLSTI	 SLSTI	 FWSTI	 DWSTI

Seed pretreatment	 5	 0.10	 0.41	 0.29	 0.08	 0.15
NaCl concentration	 2	 1.85	 1.37	 0.91	 0.79	 3.02
Interaction 	 10	 0.02	 0.03	 0.02	 0.00	 0.01

DF: degree of freedom; GPSTI: germination percentage stress tolerance index; RLSTI: root length 
stress tolerance index; SLSTI: shoot length stress; FWSTI: fresh weight stress tolerance index, DW: 
dry weight stress tolerance index (p < 0.05).

mM NaCl (753) and distilled water (588) as 
compared to untreated control (441). The Two-
Way ANOVA for seedling vigor index (Table 1) 
showed statistically significant difference for seed 
pretreatments (F= 87.51, p= 3.4E-34) and NaCl 
concentration (F= 631.11, p= 5E-63), with the 
nonsignificant interaction of seed pretreatments × 
NaCl concentrations (F= 3.16, p= 0.00). 
Fresh weight
	 There was significant increment in fresh 
weight of seedlings on pretreatment in presence 
and absence of saline stress (Graph 6). The fresh 
weight increased upon pretreatments with 100 
mM KCl (58.97%), 100 mM NaCl (43.63%) and 
distilled water (21.15%) as compared to untreated 
seedlings in absence of saline stress. At 80 mM 
stress, the fresh weight was 1.01 g, 0.89 g and 
0.72 g for pretreatments with 100 mM KCl, 100 
mM NaCl and distilled water as compared with 
untreated control (0.52 g). The fresh weight of 
seedlings doubled upon pretreatment with 100 mM 
KCl exhibiting positive influence of pretreatment 
agent in presence of salinity stress (80 mM). The 
Two-Way ANOVA for fresh weight (Table 1) 
showed statistically significant difference for seed 
pretreatments (F= 28.88, p= 9E-18) and NaCl 
concentration (F= 149.53, p= 4.7E-36) with the 
non-significant interaction of seed pretreatments 
× NaCl concentrations (F= 1.50, p= 0.11).
Dry Weight
	 There was increment in the dry weight 
of seedlings on pretreatment in presence and 
absence of salt stress. Under non-saline conditions, 
maximum increment in dry weight was observed for 
100 mM KCl pretreatment registering an increase 
of 42.29 % as compared to untreated seedlings. 

Under the influence of salt stress (80 mM) the 
dry weight was 0.051 g, 0.040 g and 0.035 g for 
100 mM KCl, 100 mM NaCl and distilled water 
pretreatments as compared to untreated control 
(0.028 g; Graph 7). The dry weight increased by 
135.33 %, 40.69 % and 22.27 % for pretreatment 
with 100 mM KCl, 100 mM NaCl and distilled 
water respectively while it declined by 10.92 % 
and 37.69 % for pretreatments with 500 mM NaCl 
and 500 mM KCl. The Two-Way ANOVA for dry 
weight (Table 1) showed statistically significant 
difference for seed pretreatments (F=21.33, p= 
2.7E-14) and NaCl concentration (F= 106.43, p= 
2E-30) with non-significant interaction of seed 
pretreatments × NaCl concentrations (F= 1.19, p= 
0.28).
Stress Tolerance Index
	 The stress tolerance index (Graph 8) 
for germination percentage at 80 mM salt stress 
showed maximum improvement upon pretreatment 
with 100 mM KCl (0.64), followed by 100 mM 
NaCl (0.61) and distilled water (0.58) over 
untreated (control) seeds (0.51). In presence of 
saline conditions (80 mM) stress tolerance index 
for root length improved by 17.81 %, 9.51 % and 
5.29 % upon pretreatments with 100 mM KCl, 
100mM NaCl and distilled water as compared to 
control (untreated). Seed pretreatment had positive 
impact on the shoot length stress tolerance index 
in presence of salt stress (80 mM) with 100 mM 
KCl being superior (0.72) as compared to 100 mM 
NaCl (0.58) and distilled water (0.55).  The fresh 
weight stress tolerance index enhanced by 21.09 
%, 18.06 % and 13.85 % on pretreatments with 
100 mM KCl, 100 mM NaCl and distilled water 
over untreated seeds under the influence salt stress 
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(80 mM). The dry weight stress tolerance index at 
80 mM salt stress was maximum for pretreatment 
with 100 mM KCl (65.39 %) followed by 100 mM 
NaCl (15.14 %) and distilled water (8.74 %). 
	 The two-way analysis of variance (Table 
2) indicated that seed pretreatments and NaCl 
concentration significantly influenced the stress 
tolerance indices (GSTI, RLSTI, SLSTI, FWSTI 
and DWSTI) in Lablab seedlings however, the 
interaction between seed pretreatments and NaCl 
concentration was non-significant. 

Discussion

	 The present study established that 
pretreatments with distilled water, NaCl (100 
mM) and KCl (100 mM) significantly improved 
the germination percentage and growth parameters 
both in presence and absence of salinity stress in 
Lablab. Seed germination is the most crucial stage 
for successful establishment of a plant during its 
life cycle.24 Salinity is detrimental for germination 
especially in legumes.11 Seed pretreatment prepares 
seeds to withstand stressful conditions and improve 
growth parameters.25 Treating seeds before sowing 
has proved beneficial in several plants such as 
wheat,26 legumes 27 and maize.28 Seed pretreatment 
brings about several biochemical changes within 
the seed by stimulating the metabolic processes 
essential for germination. Pretreatment improves 
the activity of enzymes á amylases and proteases 
leading to efficient mobilization of reserved 
food material to the germinating embryo thus 
facilitating increased germination under stressful 
conditions.29 Pretreated seeds exhibit enhanced 
activity of antioxidant enzymes like superoxide 
dismutase, catalase, and ascorbate peroxidases. 
These enzymes effectively scavenge reactive 
oxygen species (ROS) and strengthen the defense 
mechanism in salt stress.30 There is accumulation 
of osmoprotectants such as proline, soluble sugars 
and inorganic ions in pretreated seeds which help 
in maintaining the osmotic balance and cellular 
stability upon exposure to saline stress.31  
	 Lablab is moderately sensitive to salt 
stress,32 therefore raising salinity declined the 
germination percentage, however, pretreatment 
with KCl (100 mM), NaCl (100 mM) and 
distilled water showed significant improvement 
in germination over untreated seeds. Similar 

results were seen in wheat genotypes Kharchia 65 
(salt tolerant) and PI 94341 (salt sensitive) where 
distilled water, NaCl (50 mM) and KCl (50 mM) 
pretreated seeds exhibited better germination 
response under saline conditions.26 Earlier studies 
in beans and chickpea also reported improvement 
in germination percentage for seeds primed with 
KCl (15g/L).27  Pretreatment with KCl (100 
mM) proved most effective as potassium is an 
important vital nutrient that shows attenuating 
effect on various abiotic stresses such as salinity, 
water and temperature stress. Potassium improves 
growth and development in plants as it participates 
in various metabolic activities such as protein 
synthesis, photosynthesis, stomatal regulation and 
enzyme activation.27,33 Growth attributes declined 
drastically upon pretreatment with 500 mM 
NaCl compared to 500 mM KCl demonstrating 
repressive nature of these agents at higher doses. 
Possibly because the osmotic stress induced by 
NaCl exerts stronger detrimental effect compared 
to KCl owing to higher toxicity of sodium ions.  At 
higher concentrations (500 mM), both NaCl and 
KCl disrupt the antioxidant defence mechanism 
causing oxidative imbalance and damaging cellular 
metabolism. Therefore, the embryonal cells are 
unable to maintain sufficient energy required for 
germination. Additionally, excessive accumulation 
of Na+ and K+ damages cell membranes and 
embryonal tissues impairing seed germination.34,35 
This is supported by earlier studies in Capsicum 
annuum L. where seed germination and seedling 
development was adversely affected at higher 
levels (2% and 3%) of KCl.36  
	 High salinity reduces the root and shoot 
length in growing seedlings.37 Pretreatment with 
100 mM KCl improved the root and shoot length 
in Lablab seedlings under high saline conditions 
(100mM). This agrees with earlier reports for 
increment in root length in Sorghum genotype 
CSV15 upon pretreatment with KCl (150mM).38 

Shoot length improvement is supported by previous 
studies on KCl seed priming (250 and 500 ppm) 
in Pisum sativum, where seedling shoot length 
enhanced in primed seeds reducing the impact of 
salinity stress.39 
	 Maximum increment in seedling length 
was evident in Lablab seedlings upon pretreatment 
with 100 mM KCl. Similar findings were reported 
in rice cultivars which demonstrated improved 
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tolerance towards salt stress upon exposure to 
2.2 % KCl for 36 hrs by increasing germination 
capacity, germination speed, seedling length and 
dry weight in saline medium.40 Earlier reports on 
Cucumis sativus support the present findings where 
priming with 20 mM KCl exhibited increment in 
seedling length. 41

	 The overall expression of seed germination 
and seedling growth can be ascertained by studying 
the seedling vigor index. 42 Lablab seedlings 
performed better with 100 mM KCl pretreatment 
both in presence (80mM) and absence of saline 
stress. These results are in accordance to previous 
reports on Wheat where seedling vigor index 
enhanced on pretreatment with 2 % KCl.43 Seed 
germination and seedling vigor improved in seeds 
pretreated with KCl (10,000 and 20,000 ppm) in 
Wheat.44

	 Seeds pretreated with 100 mM KCl 
reflected enhancement in seedling fresh weight 
under saline and non-saline situations. Fresh weight 
of pretreated seedlings displayed the following 
trend 100 mM KCl >100 mM NaCl > distilled 
water in presence and absence of salt stress. These 
results are in agreement with earlier reports where 
KCl (15 mM) priming increased seedling fresh and 
dry weight in Cicer arietinum, Pisum sativum and 
Vicia faba under salinity stress.27 Effect of NaCl 
priming (5 g/L) increased the fresh and dry weights 
in Zea mays, diminishing the impact of salt stress 
during seedling stage.45

	 The dry weight parameters showed 
maximum values under saline (80mM) and non-
saline conditions in seedlings pretreated with KCl 
(100 mM) and NaCl (100 mM). Studies done in 
Safflower showed better growth parameters such 
as fresh and dry weight, seedling length, seedling 
vigor index on priming with NaCl and KCl (5g/L).46 
Seed pretreatment with KCl          (5 g/L) and NaCl 
(5 g/L) raised the dry weight in turnip under high 
saline stress.47 The stress tolerance index (STI) 
for germination and growth attributes improved 
after seed pretreatment in Lablab exhibiting 
that pretreatments were effective in alleviating 
the adverse impact of salinity. Our results find 
similarity with earlier studies in mung bean (Vigna 
radiata L.) where significant improvement in stress 
tolerance indices was obtained followed by seed 
pretreatment. 48

Conclusion 

	 Lablab purpureus (L.) Sweet is moderately 
sensitive to salt stress. Hence, the present study was 
conducted to determine the impact of different seed 
pretreatment agents such as distilled water, KCl 
and NaCl at variable doses for determining the 
most effective agent and optimal dose for better 
adaptability of Lablab seedlings in presence of 
in vitro salinity stress. The results suggested that 
seed pretreatment with KCl (100 mM), NaCl (100 
mM) and distilled water considerably improved 
the germination percentage and morphological 
parameters like shoot length, root length and 
seedling length as compared to untreated (control) 
seeds in presence of in vitro graded series of salt 
stress. The seedling vigor index and stress tolerance 
index also improved upon seed pretreatment 
with 100 mM KCl, 100 mM NaCl and distilled 
water. However, seed pretreatment with high salt 
concentrations (500 mM KCl and NaCl) probably 
damaged the embryo and inhibited germination 
and seedling growth. This investigation provides 
valuable insights for optimizing the dose and 
duration of KCl and NaCl pretreatments in 
Lablab through in vitro approach, enabling rapid, 
ecofriendly and cost-effective upscaling in salt 
affected ecosystems.
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