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Abstract 

Current study was conducted at The University of Haripur, to evaluate the effects of salinity on 

four brinjal cultivars Shamli, Black Nagina, Adventa 306 and Twinkle star. Experiment was laid 

out in CRD with two factors i.e. brinjal cultivars and salinity levels. Okra cultivars were 

subjected to four different levels of NaCl salinity i.e. control, 100mMol, 200mMol and 

300mMol. Results revealed that brinjal cultivar Twinkle star exhibits maximum values of Fresh 

weight (59g) and Dry weight (8.79g), Plant height (50.66cm), Chlorophyll content (0.032mg/g), 

Proline content (165.08µg/g), and K+ ion concentration (54.8mg/g), under low to moderate 

salinity. Hence from this experiment it can be recommended that Twinkle star should be used 

under saline soil conditions in order to reduce toxic effects of salinity on growth of Brinjal 

plants.  
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Introduction 

Brinjal (Solanum melongena L.) belongs to 

family solanaceae is most common used 

vegetable in Pakistan due to its unique flavor 

and high nutritional values. It is commonly 

known as egg plant due to its similarity with 

the shape of an egg. It is widely grown on 

tropic and subtropical parts of the world 

during summer season [1]. It is noted that 

about 94% of the total world production of 

brinjal comes from Asian continent [2]. Total 

area of Pakistan under vegetables cultivation 

is about 385578 ha with production of 

3116808 tons,whereas brinjal is cultivated on 

8325 ha with 82999 tons annual production. 

In Punjab, the total cultivated area of brinjal 

is about 4452 hectares having annual 

production of 54159 tons [3]. Brinjal exists in 

variable shapes and color depending on 

cultivars, i.e. egg shaped, oval and club long 

shaped with different colors like yellow, 

green, white, black and purple. Brinjal used 

as a fresh vegetable but it also possesses 

tremendous medicinal values and many 

health benefits [4]. 

Soil salinity is most common problem faced 

by farmers which adversely affect almost 

20% of irrigated lands and causes decrease in 
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total yield of crops [5]. It is projected that 

about 800 million hac of land and 32 million 

hac of cultivated land is being affected by 

salinity [6]. Many studies have suggested that 

soil salinity have marked impact on plant 

morphology and Biochemical reactions of 

plants like reduction in fresh and dry weight, 

stunted growth and altered enzymatic 

activities at cellular level [7]. Saline soils 

inhibits water uptake by the plants due to 

osmotic stress created by excess of salt ions 

in soil which reduces the turgor pressure 

inside the cell and causes wilting. Another 

prominent affect of salinity is the gathering of 

excise toxic ions in root zone, which creates 

discrepancy of ions and results in ion 

toxicity, reduction in availability of useful 

ions and hence causes malnutrition in plants 

[8]. Some natural solutes present inside the 

plants enables plants to withstand the toxic 

effects of salinity, such as accumulation of 

proline inside plants help them to absorb and 

scavenge reactive oxygen species [9]. 

Salt sensitive plants are unable to show 

proper growth and development when grown 

in low or moderate saline soils, whereas salt 

tolerant plants are able to grown and 

reproduce at high saline soils [8]. In order to 

prevent harmful effects of salinity, the 

preservation of the landscape and agriculture 

fields should be carried out by using 

environment friendly techniques such as 

plantation of salt tolerant species. Hence this 

study is carried out to investigate the effects 

of NaCl salinity on physiological and 

biochemical characteristics of different 

brinjal cultivars and to select brinjal cultivar 

which performs best under salinity 

conditions. 

Materials and methods 

Current study was conducted at Department 

of Horticulture, The University of Haripur 

during March-May 2019. Experiment was 

laid out in CRD with two factors (i.e. brinjal 

verities and salt level) 

 

Plant material and growth conditions 

Seeds of four brinjal cultivars (Shamli, Balck 

Nagina, Black Boy, Twinkle Star) were 

obtained from local market. 8 seeds of brinjal 

were planted in each pot 18cm diameter, 

which were properly filled with potting 

media (Sand+Soil+FYM). These pots were 

kept under green house for better protection 

against environmental conditions. After 

germination seedlings were thinned to five 

plants per plant. All cultural practices were 

carried out regularly throughout the growing 

period. 

Salinity levels 

Brinjal cultivars were treated with four salt 

levels i.e. 100 mMol, 200 mMol, 300 mMol, 

400 mMol NaCl. Salt treatments were applied 

after 20 days of germination. Each treatment 

was replicated four times. After four weeks 

of salt treatment whole plant from each 

replication were harvested to obtain the data 

on different physiological and biochemical 

parameters. 

Physiological parameters 

Data regarding root fresh and dry weight, 

shoot fresh and dry weight were recorded 

during the research. Plants were uprooted and 

washed thoroughly with tap water to remove 

extra dust and mud. Plants were then 

weighted for their fresh weight on digital 

balance. Plant samples were then oven dried 

for 24 hrs at 60ºC and then weighted to 

record dry weight. Mean while for measuring 

the height of brinjal plants, plants were 

randomly selected from each replication and 

the total length of each plant from base to tip 

was measured with the help of measuring 

rod. 

Biochemical parameters 

Data recording chlorophyll content, 

electrolyte leakage percentage, proline 

content, Na and K concentration in leaves 

were recorded. 

Chlorophyll content 

Chlorophyll content was determined by 

extraction of 100 mg seedling sample 5ml 



Pure Appl. Biol., 9(4): 2190-2198, December, 2020 
http://dx.doi.org/10.19045/bspab.2020.90234 

2192 

80% (v/v) acetone and filtered by using filter 

paper. Then the filtrate was centrifuges at 

5000 rpm for 5min and absorbance of 

supernatant was carried out at 645, 652 and 

663 nm on UV spectrophotometer. 

Chlorophyll content was calculated by 

method described by [10].  

Proline content 
To calculate proline content, samples from 

each replication was homogenized by using 

3% sulfosalicylic acid and then the solution 

was filtered by using filter paper [11]. 

Ninhydrin and glacial acetic acid was mixed 

in the filtrate and heated for single hour at 

100C in water bath. The mixture was then 

absorbed by using tolunen and the absorption 

of light was measured at 520 nm. Proline 

concentration was determined by using 

calibiration curve and expressed in mg/g. 

Na+ and K+ in leaves 
Plant samples were dried and grounded 

thoroughly and then mixed in 0.2N nitric 

acid. The mixture was filtered with the help 

of filter paper and Na and K concentrations 

were determined with the help of flame 

photometer as describe by the method of 

[12]. 

 

 

Results and discussions 

Fresh weight (g) 

Data regarding fresh weight of plant showed 

that all the verities of brinjal showed 

significant variation towards salt stress. It 

was noted that with increase of salt levels the 

fresh weight of plants decreased. Highest 

values of shoot fresh weight (59g) was noted 

in Twinkle Star under control conditions 

where as minimum fresh weight (18.33g) 

were noted in Shamli (Table 1). These results 

are in line with [13, 14] who also reported 

that an increase in salinity causes reduced 

plant fresh weight. Salinity is associated with 

alteration in many traits, which include 

osmotic stress, specific ion effect, ion 

imbalances and nutrient deficiency, hence 

salinity affects many physiological related to 

plant growth and development [15]. At higher 

levels of salinity plants shows many 

physiological affects like in which most 

stunted growth is most common due to lack 

of availability of many vital nutrients which 

are essential for normal plant growth and 

development. Consequently, accumulation of 

excessive salt ions can cause death of plant 

tissues, organs which can cause reduced fresh 

weight [16]. 

Table 1. Mean table for Fresh weight (g)  

Varity 
Salt Levels (mMol) 

Means 
control 100 200 300 

Shamli V1 38.333E 30.000HI 22.333K 18.333L 27.250    C 

Black Nagina V2 46.667C 46.000C 31.000GH 25.667J 37.333   B 

Adventa-306 V3 48.333C 40.667DE 34.333F 28.000IJ 37.833   B 

Twinkle Star V4 59.000A 53.667B 41.667D 33.333FG 46.917  A 

Means 48.083  A 42.583   B 32.333    C 26.333     D  

 

Dry weight (g) 

Results related to dry weight of plant showed 

statistical difference among all treatments 

and varieties. Maximum dry weight (7.21g) 

was noted in plants which were treated with 

tap water whereas minimum dry weight 

(4.08g) was observed in plants which were 

treated with 300 mMol NaCl solution. 

Among different Brinjal cultivars twinkle 

star produced maximum dry weight (8.74g) 

whereas Shamli produced minimum dry 

weight (3.41g).Brinjal cultivar Twinkle star 

produced maximum dry weight 10.16g, 

9.46g, 8.16 and 7.16g under control, 100 

mMol, 200 mMol and 300 mMol salinity 

respectively, where as Shamli produced 

lowest dry weight of 4.0g, 4,3g, 3.1g and 

2.1g at control, 100 mMol, 200 mMol and 
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300 mMol salinity respectively. The 

interactive effects of salinity over verities 

showed that increasing salinity levels have 

imparted a marked reduction in dry weight of 

all brinjal verities, which are in relevance 

with the findings of [17] who noted that with 

increase in salinity brinjal seedlings showed 

reduced dry matter, and at maximum salinity 

level lowest values of seedling dry matter 

were obtained. [18] also obtained similar 

results and noted that brinjal cultivar 

Twinkle Star showed maximum dry weight 

when exposed to different salinity levels. 

The cultivars which showed minimum 

reduction in dry weight can be classified as 

salt tolerant and those which showed 

maximum reduction can be designated as salt 

sensitive genotypes. Increase in salinity level 

decreases the plant dry weight due to less 

availability of mineral nutrition [19]. Roots 

of plants are continuously in touch with soils 

containing toxic salt ions, which hinders in 

proper growth and development of roots [17] 

this exposure of root to toxic ions ultimately 

reduces the biomass production [20, 21]. 

Under salinity stress, absorption of CO2 by 

plant is decreased, as it act as major source 

of energy for growth, so reduced CO2levels 

reduces biomass production (Table 2). 

 

Table 2. Mean table for dry weight (g)  

Varity 
Salt Levels (mMol) 

Means 
Control 100 200 300 

Shamli V1 4.00G 4.33G 3.16H 2.16I 3.41D 

Black Nagina V2 8.00C 7.00D 6.00E 3.00H 6.00B 

Adventa-306 V3 7.00D 6.00E 5.00F 4.00G 5.50C 

Twinkle Star V4 10.16A 9.46B 8.16C 7.16D 8.74A 

Means 7.29A 7.70B 5.58C 4.08D  

 

Plant height (cm) 

Results regarding plant height of brinjal 

cultivars indicate that greatest plant height 

(54.41cm) was obtained in those plants 

which were treated with tap water where as 

minimum plant height (23.58cm) was seen in 

300 mMol salinity. Brinjal cultivar Twinkle 

star showed highest values of plant height 

(50.66cm) whereas Shamli represented 

minimum plant height (24.66cm). Interaction 

of salinity and brinjal cultivars showed that 

highest plant height (67.66cm, 58.33cm, 

42.33cm and 34.33cm) was observed in 

Twinkle star under control, 100 mMol, 200 

mMol and 300 mMol salinity respectively. 

These results are in accordance with [22] 

who observed similar reduction in brinjal 

cultivars when exposed to different levels of 

salinity. Decline in height can be due to 

reduced nutrients availably and water 

transportation to aerial parts of plant, due to 

impaired and minimum root growth under 

salinity stress [23]. In many scientific studies 

it has been proved that growth characteristics 

like shoot length, height of plants, length of 

shoots and roots were badly affected by 

increased salinity levels and plants showed 

stunted growth. The decreased water 

potential in saline soils give rise to lower cell 

turgor values, which causes minimal 

elongation and division of cell [24]. 

Vegetative growth of a plant is a key factor 

which decides the salt sensitivity of plants. It 

is a proven fact that height of plant is 

controlled genetically but many 

environmental factors also control the 

expression of these genes. Present study 

clearly demonstrates the said response of 

genes towards environmental conditions 

such as salinity. Lower plant height of brinjal 

plants at higher salinity levels indicates that 

plants were unable to adjust osmotically to 

growing conditions, due to which plants 

failed to uphold required cell growth. 
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Salinity also causes dehydration of plants 

and reduced plant growth indicates failure of 

dehydration avoidance mechanism hence 

plants were unable to keep stomatal 

conductance at suitable rate [25], hence 

plants didn’t holdout against high salinity 

and exhibited reduced growth [26] (Table 3).

 

Table 3. Mean table for plant height (cm)  

Varity 
Salt Levels (mMol) 

Means 
Control 100 200 300 

Shamli V1 38.33F 31.66H 18.33K 10.33L 24.66C 

Black Nagina V2 53.33C 47.00D 34.00GH 37.33I 40.41B 

Adventa-306 V3 58.33B 43.00E 35.33FG 22.33J 30.75B 

Twinkle Star V4 67.66A 58.33B 42.33E 34.33GH 50.66A 

Means 54.41A 45.00B 32.50C 25.58D  

 

Chlorophyll Content (mg/g) 

Salinity significantly affected the chlorophyll 

content of all brinjal cultivars. Highest 

chlorophyll content (0.032 mg/g) was noted 

in brinjal cultivar Twinkle star whereas 

Shamli showed minimum values of 

chlorophyll (0.002 mg/g). Similarly salinity 

has also reduced chlorophyll content of and 

maximum reduction in chlorophyll 

(0.018mg/g) was noted at 300 mMol salinity 

where as minimum reduction in chlorophyll 

(0.017mg/g) was noted in control. The 

interaction between salinity and brinjal 

cultivars revel that Twinkle star showed 

maximum values of chlorophyll i.e. 

0.032mg/g, 0.032mg/g, 0.032mg/g and 

0.031mg/g under control, 100mMol, 200 

mMol and 300 mMol salinity respectively, 

whereas minimum chlorophyll was noted in 

Shamli i.e. 0.001mg/g, 0.002mg/g, 

0.0027mg/g and 0.0023 mg/gatcontrol, 

100mMol, 200 mMol and 300 mMol salinity 

respectively. The results of our studyarealso 

in-line with findings of M [27-29] who noted 

that at higher salinity plants showed 

minimum chlorophyll contents.Reduced 

chlorophyll values at elevated salt levels can 

be due to destruction of chlorophyll 

pigments and instability of protein complex 

of green pigments [30]. Higher rate of 

accumulation of toxic salt ions in leaves 

discourages the production of proteins 

responsible for chlorophyll stability [31]. 

The maximum amounts of chlorophyll in 

twinkle star can be attributed to the fact that 

being a salt tolerant cultivar accumulates 

higher values of ions which increase the 

chloroplast which intern increases 

chlorophyll [32] (Table 4). 

 

Table 4. Mean table for chlorophyll content (mg/g)  

Varity 
Salt Levels (mMol) 

Means 
Control 100 200 300 

Shamli V1 0.0017F 0.0023F 0.0027F 0.0027F 0.0023D 

Black Nagina V2 0.0117E 0.0147D 0.0140D 0.0147D 0.0138C 

Adventa-306 V3 0.0220C 0.0223BC 0.0230BC 0.0233B 0.0227B 

Twinkle Star V4 0.0327A 0.0327A 0.0320A 0.0317A 0.0323A 

Means 0.0170B 0.0180A 0.0179A 0.0181A  

 

Proline content (µg/g) 

Data concerning proline content showed 

significant increase with changing salinity 

levels. The proline contents of all brinjal 

genotypes increased significantly by 

increasing salinity; and maximum increase 

http://dx.doi.org/10.19045/bspab.2020.90234


Ayub et al. 

2195 

was observed at 300mMol and gradually 

decreased by 200mMol, 100mMol and 0 

mMol. Maximum values of proline 

(165.08µg/g) was noted at 300 mMol 

salinity whereas minimum (125.67 µg/g) 

was noted in control treatment. Brinjal 

cultivar twinkle star exhibits maximum 

proline content (229.67µg/g) whereas 

minimum (49.58 µg/g) was noted in Shamli. 

The interaction of salinity and verities 

reveled that Twinkle star produced 

maximum values of proline i.e. 205.00µg/g, 

226.67µg/g, 236.67µg/g and 250.33µg/g 

when exposed to control, 100mMol, 200 

mMol and 300 mMol salinity respectively, 

whereas minimum proline i.e. 40.00µg/g, 

56.67µg/g, 46.67µg/g and 55.00µg/g was 

noted in Shamli when exposed to control, 

100mMol, 200 mMol and 300 mMol 

salinity respectively. These findings are also 

in accordance with the work of [33] who 

reported similar increase in proline content 

of different brinjal cultivars when exposed 

to elevated salinity level.Salinity causes an 

ionic imbalance which results an oxidative 

stress. Fabrication of reactive oxygen 

species (ROS) is a sign of oxidative stress. 

Superoxide radical initiates a series of 

reactions that generates ROS, which 

interrupts the metabolic process of cell by 

oxidative degradation of nucleic acids, 

proteins and lipids [34]. The accumulation 

of osmolytes like proline is a common 

defense strategy of plants against different 

stress especially salinity stress. Proline 

under saline condition acts as ROS 

scavenger, energy supplier and function as 

signal. Proline accumulation in leaves also 

help to maintain chlorophyll level and cell 

turgor pressure which protects the 

photosynthesis activity of plants [35] (Table 

5).

 

Table 5.  Mean table for proline content (µg/g) 

Varity 
Salt Levels (mMol) 

Means 
Control 100 200 300 

Shamli V1 40.00L 56.67J 46.67KI 55.00JK 49.58D 

Black Nagina V2 121.00I 175.00EF 156.67G 173.33EF 156.50C 

Adventa-306 V3 136.67H 175.00EF 168.33F 141.67E 165.42B 

Twinkle Star V4 205.00D 226.67C 236.67B 250.33A 229.67A 

Means 125.67D 158.33B 152.08C 165.08A  

 

Na+ Ion concentration in leaves (mg/g) 

Results of current study revels increased 

amounts of Na+ Ion at higher levels of 

salinity i.e. 100, 200 and 300 mMol salinity. 

Maximum Na+ Ion concentration (71.75 

mg/g) was obtained in those plants which 

were treated with 300mMol NaCl solution. 

Brinjal cultivar Shamli exhibits the highest 

amounts of Na+ Ion (91.33mg/g) whereas 

Twinkle star showed minimum Na+ 

Ionconcentration (25.91mg/g). Data 

concerning interaction of variety and 

salinity revels that salt sensitive Shamli 

showed maximum Na+ Ion of 98.33, 92.00, 

86.66 and 88.33mg/g when treatedwith 

control, 100mMol, 200 mMol and 300 

mMol salinity respectively, whereas salt 

tolerant cultivar showed minimum (28.33, 

29.33, 23.00, 29.33mg/g) Na+ Ion 

concentration atcontrol, 100mMol, 200 

mMol and 300 mMol salinity respectively. 

These results are also supported by the 

findings of [33] who observed that elevated 

salt concentration in soil increases the Na+ 

Ion in leaves of egg plant. Na+ Ion 

accumulation is common phenomenon in 

plants under saline conditions. Salinity 

stresscauses a significant effect on a variety 

of ionic qualities. It was observed that 

salinity stress elevates Na+ ion 

concentration in leaves. Brinjal cultivars 

showed significant difference between ionic 



Pure Appl. Biol., 9(4): 2190-2198, December, 2020 
http://dx.doi.org/10.19045/bspab.2020.90234 

2196 

attributes. Twinkle star showed lowest 

amounts of Na ions as compared to Shamli, 

which indicated the adoptability of twinkle 

star toward saline conditions. Plants which 

are tolerant to salinity have lowest amounts 

of Na ions by mechanism of deposition of 

toxic ions in roots and leaves [36] (Table 6).

 

Table 6. Mean table for Na+ concentration in leaves (mg/g)  

Varity 
Salt Levels (mMol) 

Means 
control 100 200 300 

Shamli V1 88.33BC 86.66BC 92.00AB 98.33A 91.33A 

Black Nagina V2 71.66FG 81.66CDE 77.00EFG 81.33CDE 77.91B 

Adventa-306 V3 75.00EFG 85.00BCD 70.66G 79.00DEF 77.41D 

Twinkle Star V4 29.33H 23.00H 23.00H 28.33H 25.91C 

Means 66.09B 69.08AB 65.66B 71.75A  

 

K+ Ion Concentration in Leaves (mg/g) 

Data concerning amounts of K+ Ions in 

leaves indicates that with increase of salinity 

a decrease in K+ Ions occurs.Maximum 

amounts of K+ Ions (54.83mg/g) were 

observed in control whereas minimum K+ 

Ions (19.58mg/g) was observed at 300mMol 

salinity. Similarly maximum K+ Ion 

concentration (41.50mg/g) was noted in 

Twinkle star whereas minimum (37.58 mg/g) 

was seen in Black Nagina. The combine 

effect of salinity and verity showed that 

maximum K+ Ion concentration (55.00, 

47.66, 38.00 and 18.00mg/g) was observed 

in Twinkle star. These results indicate that 

with increasing levels of salinity K+ Ion 

concentration decreases dramatically. 

Outcomes of current experiment were similar 

to those of [33, 36, 37]. All brinjal cultivars 

exhibits lower values of K ion in leaves 

except salt tolerant cultivar Twinkle star 

which showed maximum K ions. Under 

salinity stress an antagonistic effect establish 

between toxic Na ion and useful ions. [20], 

due to this effect accumulation of Na ions 

render the entry of other useful ions in plants 

from soil solution which results in drop of K 

ions in plants (Table 7). 

 

Table 7. Mean table for K+ ion concentration in leaves (mg/g)  

Varity 
Salt Levels (mMol) 

Means 
control 100 200 300 

Shamli V1 66.00A 48.00C 33.00E 25.00F 41.50A 

Black Nagina V2 51.66B 46.33C 35.33DE 17.00G 37.58C 

Adventa-306 V3 52.66B 47.66C 37.00D 18.00G 38.83BC 

Twinkle Star V4 55.00B 47.66C 38.00D 18.33G 39.75AB 

Means 54.83A 47.41B 35.88C 19.58D  

 

Conclusions and recommendations 

From this experiment it is concluded that 

Salinity has caused prominent effects on all 

brinjal cultivars. Among different salt levels 

200 and 300 mMol salinity have caused a 

marked reduction in all physiological and 

morphological parameters of brinjal. Brinjal 

cultivar Twinkle star showed minimum 

reduction in all studied parameters and 

successfully tolerated the harmful effects of 

salinity. Shamli showed maximum reduction 

in all studies parameters and hence failed to 

develop any defense against applied salt 

stress. Hence from this experiment it can be 

recommended that farmers should grow 

Twinkle star under saline soil conditions to 

obtain maximum growth and to prevent 

economic losses caused by salinity. 
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