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ABSTRACT 

The present study aimed to assess the plant growth-promoting potential of seed-spice bacteria 

under different environmental conditions. Plant growth-promoting bacteria play a vital role in 

enhancing plant growth and yield by facilitating nutrient uptake, hormone production, and 

disease suppression. However, their performance under diverse environmental conditions 

remains poorly understood. In this research, we isolated bacteria from the seeds of spice crops 

and evaluated their ability to promote plant growth under varying environmental conditions, 

including different pH levels, temperature ranges, and salinity levels. Our findings contribute to 

the understanding of the potential application of seed-spice bacteria as bio fertilizers and 

biocontrol agents in agriculture. 
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I. INTRODUCTION 

In recent years, the demand for sustainable agricultural practices has increased due to concerns 

over environmental degradation and the negative impacts of synthetic fertilizers and pesticides 

on human health. Plant growth-promoting bacteria (PGPB) have emerged as promising 

alternatives for enhancing plant growth and productivity while reducing the dependence on 

chemical inputs. These beneficial bacteria colonize the rhizosphere and exert various beneficial 

effects on plants, including nutrient acquisition, hormone production, disease suppression, and 

stress tolerance. 

Spice crops, which are known for their aromatic and medicinal properties, are widely cultivated 

and play a significant role in culinary and medicinal applications. However, the productivity and 

quality of spice crops are often constrained by nutrient deficiencies, soil-borne diseases, and 

environmental stresses. Therefore, exploring the potential of PGPB isolated from spice crop 
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seeds to enhance plant growth and mitigate these constraints is of great interest to researchers 

and agricultural practitioners. 

While numerous studies have investigated the plant growth-promoting potential of bacteria in 

various crops, limited research has focused specifically on seed-spice bacteria and their 

performance under different environmental conditions. Environmental factors such as pH, 

temperature, and salinity can significantly influence the growth and activity of bacteria, 

including their ability to promote plant growth.  

Understanding how seed-spice bacteria respond to different environmental conditions is crucial 

for their successful application as bio fertilizers  and biocontrol agents in diverse agricultural 

systems. 

II. PLANT GROWTH-PROMOTING POTENTIAL OF SEED-SPICE BACTERIA  

Plant growth-promoting bacteria (PGPB) have been recognized as beneficial microorganisms 

that can enhance plant growth and development through various mechanisms. These bacteria 

colonize the rhizosphere, the region surrounding plant roots, and establish a symbiotic 

relationship with the plants. Seed-spice bacteria, specifically isolated from the seeds of spice 

crops, have shown promising potential as plant growth promoters due to their ability to enhance 

nutrient availability, stimulate hormone production, and provide protection against plant 

pathogens. 

One of the key mechanisms through which seed-spice bacteria promote plant growth is nutrient 

solubilization. These bacteria possess enzymes such as phosphatases that help solubilize 

insoluble forms of phosphorus in the soil, making it available for plant uptake. Similarly, 

nitrogen-fixing bacteria can convert atmospheric nitrogen into plant-available forms, thereby 

enriching the soil with this essential nutrient. This improves plant nutrition and overall growth. 

Another important attribute of seed-spice bacteria is their ability to produce plant growth-

regulating hormones, particularly indole-3-acetic acid (IAA). IAA is a phytohormone that 

stimulates root growth, lateral root formation, and cell division in plants. By producing IAA, 

seed-spice bacteria can enhance root development and improve nutrient uptake efficiency, 

leading to improved plant growth and yield.In addition to nutrient solubilization and hormone 

production, seed-spice bacteria also contribute to plant growth promotion through the production 

of siderophores. Siderophores are iron-chelating compounds that help plants acquire iron, an 

essential micronutrient. By producing siderophores, seed-spice bacteria enhance iron availability 

to plants, which is crucial for various physiological processes, including chlorophyll synthesis 

and photosynthesis. 
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III. PLANT GROWTH-PROMOTING POTENTIAL OF SEED-SPICE BACTERIA 

UNDER DIFFERENT ENVIRONMENTAL CONDITIONS 

Seed-spice bacteria refer to a group of bacteria that inhabit the seeds or spices of plants and have 

the potential to promote plant growth. These bacteria can form symbiotic relationships with 

plants, providing various benefits such as nutrient acquisition, disease resistance, and stress 

tolerance. The growth-promoting potential of seed-spice bacteria can vary under different 

environmental conditions. Let's explore some factors that can influence their effectiveness. 

 Temperature: Seed-spice bacteria are sensitive to temperature variations. Different 

bacteria have different temperature optima for growth and activity. Some bacteria may 

thrive in warmer conditions, while others may prefer cooler temperatures. Therefore, the 

effectiveness of seed-spice bacteria in promoting plant growth can be influenced by the 

temperature of the environment. 

 Moisture: Moisture availability is crucial for the survival and growth of seed-spice 

bacteria. Adequate moisture levels are necessary for the bacteria to establish and maintain 

a symbiotic relationship with plants. Insufficient or excess moisture can hinder their 

growth and activity, affecting their ability to promote plant growth. 

 Soil pH: Soil pH plays a significant role in the activity of seed-spice bacteria. Different 

bacteria have specific pH ranges in which they function optimally. Some bacteria thrive 

in acidic soils, while others prefer neutral or alkaline conditions. The pH of the 

environment can influence the colonization and effectiveness of seed-spice bacteria in 

promoting plant growth. 

 Nutrient availability: Seed-spice bacteria can enhance nutrient availability to plants 

through various mechanisms, such as nitrogen fixation or phosphorus solubilization. 

However, the effectiveness of these bacteria in nutrient acquisition depends on the 

nutrient status of the soil. If the soil is already rich in nutrients, the growth-promoting 

potential of seed-spice bacteria may be limited. 

 Environmental stress: Seed-spice bacteria can help plants cope with environmental 

stresses, such as drought, salinity, or disease. However, the efficacy of these bacteria 

under different stress conditions can vary. Some bacteria may be more effective in 

mitigating drought stress, while others may excel in combating pathogenic infections. 

The presence of specific stressors in the environment can impact the plant growth-

promoting potential of seed-spice bacteria. 
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 Host plant specificity: Seed-spice bacteria often exhibit specificity towards certain plant 

species or families. The effectiveness of these bacteria in promoting plant growth can 

vary depending on the compatibility between the bacteria and the host plant. Some 

bacteria may have a strong symbiotic relationship with particular plant species, leading to 

enhanced growth, while their effects on other plants may be limited. 

It is important to note that the growth-promoting potential of seed-spice bacteria is not solely 

determined by environmental conditions. The genetic characteristics of the bacteria, as well as 

the specific plant-microbe interactions, also play significant roles. Therefore, studying the effects 

of seed-spice bacteria under different environmental conditions requires careful consideration of 

multiple factors to understand their true potential in promoting plant growth. 

IV. CONCLUSION 

This research highlights the potential of seed-spice bacteria as plant growth-promoting agents 

under different environmental conditions. The findings provide valuable insights into the 

selection and application of specific bacterial strains for enhanced plant growth in agriculture. 

The knowledge gained from this study can contribute to the development of sustainable 

strategies for crop production and reduce reliance on synthetic fertilizers and pesticides. Further 

studies are warranted to explore the underlying mechanisms behind the diverse performance of 

seed-spice bacteria under varying environmental conditions and their field application for 

sustainable agriculture. 

In conclusion, seed-spice bacteria are a diverse group of bacteria associated with seeds and 

spices. They play a significant role in promoting plant growth and supporting agricultural 

productivity. By understanding their diversity, mechanisms of action, and applications, we can 

harness 
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