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Abstract Manuscript Information 

 

The present study was made to the effect of different concentrations of sodium chloride 

(NaCl) with the application of vermicompost on germination and biochemical constituents 

of Arachis hypogaea L. The germination study was conducted with various concentrations 

of NaCl (mM) with vermicompost (%) (0, 10, 25, 50, 10mM+5%, 25mM+10%, 

50mM+25% and 100%VC) and the data were assessed 25th day after germination. The 

photosynthetic pigment, carotenoid, protein and starch content decreased with increasing 

concentration of NaCl upto 50mM and increase in addition with vermicompost. The 

maximum increase in this shown in 50 mM + 25%VC. The accumulation of Macro and 

micro nutrient content increased at extreme level of 100%VC but in NaCl stress with 

application of vermicompost the nutrient contents increase upto 50 mM + 25%VC.  
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1. Introduction  

In particular, in arid and semiarid regions around the world, 

salinity is a problem. Salinity affects about one third of arable 

land in variable degrees [1]. Osmotic stress and its particular 

effects especially induce plant development retardation when 

exposed to salt stress. The salt stress mainly inhibited 

photosynthesis and or reduced plant growth, according to Shu et 

al., [2]. This inhibition, as shown, is associated with osmotic 

stress, decreased efficiency of ribulose-1, 5-bisphosphate 

carboxylase/oxygenase (Rubisco) [3], and photosynthetic system 

may result from stomatal closure due to disruption of the 

Chloroplast structure and function or by disassembly of the 

thylakoid membrane. In addition, salt stress results in disruption 

of thylakoids, an increase in the amount and size of plastid 

pellets, a decrease in starch content, chloroplast aggregation, 

grana swelling, fretting compartments, and lipid droplet 

accumulation [4, 5]. The issue of salinity in the world affects about 

77 million hectares of farmland and 20 to 33 % of irrigated land. 
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Salts affect about 13% of Mexico's agricultural land, mostly in 

the country's north. Consequently, it is necessary to examine 

plants that have commercial agronomic characteristics, which 

enable them to thrive in salty areas without losing their capacity 

for the use of freshwater [6]. Vermicompost is a soil and organic 

fertiliser produced when earthworms convert various organic 

waste into humus conditioner like substances with high levels of 

enzymes, humic acids and fulvic acids. Vermicompost, by 

reducing the harmful effects of toxic components under salt 

stress and fostering antistress environments, improves soil 

quality and has beneficial effects on plant growth, but it also 

helps plants to cope with stress [7]. Together with leaf area index, 

leaf chlorophyll concentration has been demonstrated to be a 

crucial measure of agricultural productivity and photosynthetic 

capacity. In Solanum melongiana [8], Oryza sativa [9], and 

sorghums [10], the amount of chlorophyll reduced significantly at 

higher NaCl concentrations. Vermicompost has been shown to 

improve the chlorophyll index by 16% compared to the control 

when used at 20% concentration, according to a study by 

Akhzari et al.,[11], Carotenoids, which are critical to the 

protection of plant tissues, are biological antioxidants. The 

absence of carotenoids can lead to a severe photooxidative stress 

in plant tissues. Carotenoids have been attributed to a strong 

influence of salt stress and while the carotenoids decreased in 

salinity, their levels were not as high as that of chlorophyll. 

Chlorophyll a, Chlorophyll b, total chlorophyll, and carotenoids 

levels increased when soil vermicompost was added; the biggest 

increase was seen at the fourth level of vermicompost (18.39%) 

in comparison to the control [12]. Al-huraby and Bafeel [13] found 

that, in comparison to the control, the content of soluble protein 

increased, peaked, and then decreased. It has also been 

demonstrated that insolubleness alters the various processes of N 

metabolism such as uptake, decrease and protein synthesis, 

which can have direct or indirect effects on plant development. 

Slower growth and higher concentrations of salt in the tissues 

have been observed in plants that are under Salt Stress. In [7], 

according to Jabeen and Ahmad, an appreciable increase in 

nitrate and protein amino acid content under the nonsalinity 

condition, a small difference of salinity with respect to total 

amino acid decrease were observed when organic manure was 

applied. There was no significant difference in starch or sugar 

content between the control and salt treated plants, although an 

excessive accumulation of starch, sucrose, and total soluble 

sugars had been greatly reduced as well as glucose levels 

markedly increased following treatment with salt treatments [14]. 

According to Pérez-Gómez, et al., [15], the application of 

vermicompost and vermiwash possibly increase the activity of 

sucrose phosphate synthase accumulating more starch. Salinity 

dominated by Na and Cl ions decreased the concentrations of 

essential macro and microelements in several vegetable crops 
[16]. The interactions between salinity and micronutrients are said 

to be difficult. Variations can be attributed to plant type, tissue, 

salt content and composition, concentration of micronutrients in 

medium grown conditions and duration of the study, as 

suggested by Gratan and Grieve. In addition, in plants that are 

exposed to salt stress, the treatment of Vermicompost 

significantly raises Fe, Mn and Zn levels. Vermicompost ensured 

that the soil was enriched in terms of Fe and Mn thanks to the 

helpful bacteria it contains, and it helped make the nutritional 

elements more useful by secreting plant growth regulators in the 

plant rhizospherep [16]. Consequently, it has significantly 

increased the capacity for Fe and Mn to be absorbed by plants, 

especially in cases of mild stress. According to Demir and 

Kiran's research from [17], Vermicompost increases the 

concentrations of P, K, Mg, Fe, Mn, and Zn, while decreasing 

the Na and the damaging effects of salt on the plant. There is a 

higher content of calcium in groundnut plants than in other 

plants. If the right quantities of essential components such as 

calcium are present, plant productivity is maximized. The cell 

wall binding sites with a high proportion of calcium may be to 

blame for the retention of calcium in the root [18].  

 

2. Materials and Methods 

Biochemical studies 
Germinated seedlings of groundnut on 25th day were separated 

into root and shoot and they were used for biochemical analyses 

such as chlorophyll, carotenoid, starch and protein by using the 

following methods. The chlorophyll content was by the method 

of Arnon’s, [19].The estimation of carotenoid content was carried 

out according to the protocol mentioned by Davis, [20]. The 

estimation of starch was carried out according to the protocol 

given by Summner and Somers, [21]. The protein content was 

estimated according to the protocol of Lowry et al., [22]. The data 

were statistically analyzed by the method of complete 

randomized block design (ANOVA one-way method). 

 

Estimation of macro and micronutrients 

The estimation of Total nitrogen was carried out by Jackson, 

1958 quoted by Yoshida et al.,[23]. The phosphorus content was 

estimated according to Black, [24] quoted by Yoshida et al., [23]. 

The total Potassium was present estimated by Williams and 

Twine, [25]. Estimation of calcium and magnesium was carried 

out according to Yoshida et al., [23] and the presence of Zinc was 

carried out according to the procedure given by De Vries & 

Tiller, [26]. 

 

3. Results & Discussion 

Photosynthetic pigment 

The data showed on the chlorophyll ‘a’, Chlorophyll ‘b’, Total 

chlorophyll and carotenoid content were estimated at various 

concentration of salinity in addition to vermicompost are given 

in Fig. I. The chlorophyll ‘a’ , Chlorophyll ‘b’ , Total chlorophyll 

and carotenoid content gradually decreased upto optimum level 

of 50mM NaCl (1.07,0.414, 1.484 and 0.59mg g-1 fr. wt.) and 

increased at 50mM NaCl + 25% vermicompost was (2.01, 1.47, 

3.48 and 0.981 mg g-1 fr. wt) observed when compared to 

control.  

 

Protein 

The results on the protein control were estimated at various 

germination stages of seedling grown under different 

concentration of salinity and in addition of vermicompost are 
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given in fig.II. The protein content gradually decreased upto 

optimum level of leaves, stem, and root of 50mm NaCl (3.312, 

2.794, and 2.337mg g-1 fr. wt.) and increased in addition of 

vermicompost 50mM NaCl + 25% vermicompost (3.519, 

3.104and 2.713mg g-1 fr.Wt.) was observed when compare in 

control. 

 

Starch 

The data on the starch content of various concentration of salinity 

with combined vermicompost are given in fig.III. the starch 

content gradually decreased with increasing concentration of 

salinity upto 50mm NaCl(0.325, 0.302 and 0.231mg g-1 fr. wt.) 

and moderately increased in starch contend in addition to 

vermicompost 50mm NaCl + 25% vermicompost (0.478, 0.409 

and 0.331 mg g-1 fr. wt.) was observed when compared to 

control. 

 

Macro and Micro Nutrients 

Increases the NaCl concentration shows decreases in the 

nutrients content. In addition, with vermicompost shows 

gradually increase in the nutrient content upto 50mm NaCl + 

25% vermicompost. The data shows the highest Nutrients (N, P, 

K, Ca, Mg, Zn) was observed in 100% vermicompost i.e 

Nitrogen- 4.88, Phosphorus- 3.911, Potassium- 2.015, Calcium- 

0.869, Magnesium- 0.455, Zinc- 0.14. But it was also observed 

that with the NaCl concentration the highest nutrient content was 

found to be in 50mm NaCl + 25% vermicompost i.e. Nitrogen- 

5.01, Phosphorus- 4.122, Potassium- 2.39, Calcium- 0.913, 

Magnesium- 0.481, Zinc- 0.125 (Figure. IV).  

 

4. Discussion 

According to Alamer et al.,[27] observed that the application of 

vermicompost in salinity stress increases the photosynthetic 

pigments in Zea mays L. studies have already documented the 

beneficial role of vermicompost application to plants grown 

under salinity, where the application of vermicompost helped the 

plants to grow and function normally under a salt stress 

environment[28], Medicago[11] and Marigold [29]. In AlAbdallah et 

al.,[30] experiment observed that the addition of biofertilizer 

increases the protein content in Vigna unguiculata L. under salt 

stress conditions. Vermicompost and vermiwash was increased 

the activity of sucrose phosphate synthase accumulating more 

starch in potato plants [31]. Belliturk et al.,[31] recorded the highest 

total N correlation coefficients between manure and 

vermicompost, measuring 0.736, but nitrogen 0.14 was found to 

be below the predicted amount. Additionally, it has been 

demonstrated that the addition of vermicompost promotes up to 

a one-week earlier flowering. This can be due to vermicompost's 

higher nutritional availability at the time of application. It also 

shows how vermicompost could be very helpful if the growing 

season is started earlier and with a higher emphasis. The 

vermicompost treatment has reportedly improved the quality and 

nutrient concentration of crops, including aromatic carbons, N, 

P, K, calcium, zinc, and manganese, according to Azarmi et 

al.,[32] and Kmetova and Kovacik [33] noted that vermicompost 

contains ten times as much total N as soil does. In addition to 

forcing the stomas to close, NaCl alters the structure of the 

proteins in chloroplast thylakoids, which affects the mobility of 

nitrogen into the leaves. In addition, by disrupting the ion 

balance of the cell, the NaCl salt used in the experiment may 

have contributed to the loss of P in the plant, as described by 

Parida and Das, [34]. In previous studies, vermicompost has been 

shown to improve phosphorus deposition and uptake, which in 

turn increases plant resilience to stress [35]. Organic materials in 

the soil is known to promote P mineralization. In a similar line, 

vermicompost treatment was reported to promote soil P 

mineralization during the trials. The salt stress considerably 

reduced the K concentration relative to the control, despite the 

vermicompost treatment increasing it. After receiving V 

treatments at a level of no more than 5%, the plant, which was 

experiencing severe salt stress, experienced a considerable rise 

in the contents of Fe, Mn, and Zn. Similar findings were noted 

by Abbaspour et al., [36]. Vermicompost has an advantage over 

traditional compost in that it decreased Na concentrations while 

increasing Mg, Fe, Zn, and Cu concentrations in leaves. Various 

vegetables, strawberries, lettuce, and Chinese cabbage all had 

higher nutritional content after being treated with vermicompost 
[37]. By boosting the biological availability and transport of Zn 

and Cu by the plant, applications of V most likely facilitated 

plant growth. According to Demir and Kiran's research from [17], 

adding vermicompost to salt-stressed soil raised the 

concentrations of P, K, Mg, Fe, Mn, and Zn. 

 

5. Conclusion 

The experiment investigated the impact of the interaction 

between vermicompost (VC) and salinity on the biochemical and 

inorganic constituents of Arachis hypogaea L., commonly 

known as peanut plants. The study observed that the addition of 

vermicompost positively influenced both the growth parameters 

and the nutrient content of the plants, particularly up to a salinity 

level of 50 mM NaCl combined with 25% vermicompost. 

One of the key findings highlighted that the incorporation of 

vermicompost led to an enhancement in the growth of Arachis 

hypogaea L. This improvement suggests that vermicompost may 

possess beneficial properties that facilitate the growth and 

development of the plants, even under conditions of salinity 

stress. Furthermore, the study noted that the nutrient value of the 

plants increased with the addition of vermicompost, particularly 

within the specified salinity range. This implies that 

vermicompost supplementation has the potential to enhance the 

nutritional quality of the plants, making them more resilient to 

salinity-induced stress. Overall, the findings of the study 

underscore the positive effects of vermicompost 

supplementation, particularly in mitigating the adverse impacts 

of salinity stress on the growth, nutrient content, and mineral 

composition of Arachis hypogaea L. These insights contribute to 

a better understanding of sustainable agricultural practices aimed 

at improving crop resilience and productivity in saline 

environments. 
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Appendix

Figure I: Effect of NaCl in addition with vermicompost on chlorophyll pigments (mgg-1fr. wt.) of Arachis hypogaea L. at 25 DAS. 

Values are mean and standard error of five replicate 
 

 
 

Chl. a - 8403.736*, Chl. b – 9400.208*, Total Chl. – 21899.903*, Carotenoid – 467.741*.The F values were significant at 1% level. 

 

Figure II: Effect of NaCl in addition with vermicompost on protein (mg g-1fr. wt.) of Arachis hypogaea L. at 25 DAS.  

Values are mean and standard error of five replicate. 
 

 
 

Leaf – 2119.829*, Stem – 1794.932*, Root – 1042.838*.The F values were significant at 1% level. 

 
Figure III: Effect of NaCl in addition of vermicompost on starch (mgg-1fr. wt.) of Arachis hypogaea L. at 25 DAS.  

Values are mean and standard error of five replicate 
 

 
 

Leaf – 125.229*, Stem – 106.599*, Root – 98.833*. The F values were significant at 1% level. 
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Figure IV: Effect of NaCl in addition of vermicompost on Micro and macro nutrients (mgg-1fr. wt.) of Arachis hypogaea L. at 25 DAS.  

Values are mean and standard error of five replicate 
 

 
 

Nitrogen- 9034.16*, Phosphorus- 525.683*, Potassium- 343.524*, Calcium- 148.035*, Magnesium- 158.653*, Zinc- 266.197*. 

The F values were significant at 1% level. 
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