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Abstract 
Through symbiotic and asymbiotic interactions, beneficial microorganisms promote plant 

growth and development directly or indirectly according to their unique abilities. These 

microorganisms produce plant growth regulators, including ACC-deaminase and 

siderophore, those that release organic acids, N2-fixing bacteria and phosphate solubilizing 

bacteria, and those that increase acquisition of nitrogen and phosphorus under stressed and 

nonstressed conditions. Beneficial microorganisms can also affect the physiological and 

molecular events of plants. In this study, we discuss how beneficial microorganisms 
contribute to salt stress tolerance through physiological and molecular events in plants and 

how those mechanisms work. 
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Introduction 

Beneficial microorganisms include bacteria, fungus, and yeast that can be isolated from fruits 

or soil, and these exert an antagonist action against different pathogens. Besides soil, other 

environments where antagonist microorganisms can be isolated exists, such as the 

ocean(Hernández Montiel et al., 2018). The action mode against fungus species is attributed 

to different mechanisms such as antibiosis, parasitism, colonization sites competence and 

nutrients, lithic enzymes, and induction resistance (HernándezMontiel et al., 2018). 

On blueberry fruits, bacteria have been used to its postharvest control mentioned by 

Kurniawan, Wilson, Mohamed, and Avis (2018). These authors isolated Bacillus and 

Pseudomonas to inhibit Botrytis cinerea and Alternaria alternata, showing that bacteria 

produce peptide origin compounds with antimicrobial properties as part of its action 

mechanism, inhibiting it's in vitro growth with values of 42 and 27% for Botrytis cinerea 

and Alternaria alternata, respectively. 

Trichoderma is considered the most important antagonist specie to control the postharvest 

diseases of blueberries due to its capacity to inhibit diseases in fruits caused by a fungus 

(Romero-Arenas et al., 2017). Furthermore, yeasts such as Debaryomyces hansenii, 

Meyerozyma caribbica, Rhodotorula minuta, among others have also been studied since they 

do not produce antibiotics, are not toxic, and do not pollute the environment, being its main 

action mechanisms the antibiosis as well the production of volatile compounds and the 

resistance induction (HernándezMontiel et al., 2018). 

Materials and Methods 

Soil Sampling 

To isolate potent bacteria, surface soil samples (0–15 cm) were collected from wastewater 

irrigated agricultural soils of major industrial area. Five random sub-samples collection with 

the help of a wooden core borer from each sampling site within a radius of 500 The soil 

samples keep on, ice and store at Gravel and stones remove from the soils and samples. The 

physicochemical analysis of soil samples was carried 

Isolation of Bacteria 

Bacteria isolation from soil using a serial dilution method. Briefly, 10 g of soil was added to 

90 mL of 1% normal saline solution in a 250 mL flask. The flask was then shaken for 20 min 

on a rotary shaker. One mL of the suspension was taken out of the flask and added to 9 mL 

of normal saline solution, and serial dilutions were made up to 10−9 dilution. One mL of 

each dilution was spread on the nutrient agar and MacConkey agar media plates and were 

incubated for up to 3 days at 28 ± 2 °C to observe bacterial growth [20]. Bacterial colonies 

were studied for their colony morphology such as size, shape, margins, elevations, texture 

and opacity. Single colonies were re-streaked on to fresh LB agar plates and incubated under 

similar conditions. The process was repeated three times to purify the colonies. Bacterial 

colonies were preserved at −20 °C in 50% sterile glycerol solution for future use. 
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Minimum inhibitory concentration (MIC) of above-mentioned heavy metals for bacterial 

isolates with at least one tested plant growth promoting trait was determined with the plate 

dilution method [28]. Various concentrations of heavy metals ranging from 0.1 in LB agar 

inoculated with 18 h old bacterial culture. Inoc incubated at 28 ± 2 °C for 48 h. 

Isolation of Microorganisms 

Microorganisms occur in natural environment like soil. They are mixed with several 

other forms of life. Many microbes are pathogenic. They cause a number of diseases with a 

variety of symptoms, depending on how they interact with the patient. The isolation and 

growth of suspected microbe in pure culture is essential for the identification and control the 

infectious agent. The primary culture from natural source will normally be a mixed 

culture containing microbes of different kinds. But in laboratory, the various species may be 

isolated from one another. A culture which contains just one species of microorganism 

is called a pure culture. The process of obtaining a pure culture by separating one species of 
microbe from a mixture of other species, is known as isolation of the organisms. 

Observation and result 

Composting is an effective way to introduce beneficial microbes to the soil. By composting 

organic matter, such as plant residues and animal manure, farmers can create a rich source of 

nutrients and beneficial microbes. Compost can also help reduce soil erosion and runoff risk, 

promoting environmental sustainability. Cover cropping is another effective way to promote 

beneficial microbes on farms. Farmers can improve soil structure, reduce erosion, and 

promote nutrient cycling by planting cover crops like legumes or grasses. Cover crops can 

also help to suppress weeds and reduce the need for synthetic herbicides. When cover crops 

are terminated and left on the soil surface, they can provide a source of organic matter and 

beneficial microbes for the soil. Crop rotations can also help to promote beneficial microbes 

on farms. Farmers can reduce the risk of soil-borne diseases by rotating crops and improving 

soil structure. Different crops have different nutrient requirements and root exudates, which 

can promote the growth of different beneficial microbes. Farmers can promote a diverse 

range of beneficial microbes by rotating crops and reducing the risk of nutrient depletion and 

disease. 

Some specific examples of beneficial microbes for the farm include the nitrogen-fixing 

bacteria Rhizobium, which can improve the productivity of legume crops, and the 

mycorrhizal fungi Glomus intraradices, which can improve nutrient uptake in many crop 

species. 

In order to promote beneficial microbes on their farms, farmers can take a variety of steps. 

They can implement composting programs, plant cover crops, and implement crop rotations. 

Farmers can also use biofertilizer, microbial inoculants or microbial amendments to 

introduce beneficial microbes to the soil. By promoting beneficial microbes, farmers can 

improve soil health, promote healthy plants and animals, and promote environmental 

sustainability on their farms. 

The bacteria of the genera Rhizobium, Bradyrhizobium, Mesorhizobium, Sinorhizobium and 

Azorhizobium collectively known as rhizobia, in symbiotic association with leguminous 

plants reduce atmospheric nitrogen.   The   rhizobial   colonies   appear   raised,   wet, 

shining, translucent or opaque with smooth margin on yeast extract mannitol agar (YEMA) 

medium. The legume-rhizobia symbiosis culminates in the formation nitrogen fixing 

root or stem nodules. 

Conclusions 

The beneficial microorganisms play many significant roles in many fields, especially in 

medicine, agriculture, and industry. They belong to groups like archaea, bacteria, 

actinomycetes, and fungi. They are not only involved in plant growth and development but 

also improve plant health by alleviating abiotic (acidic, alkaline, salinity, drought, 

temperatures, and pressure) as well as biotic stress (attack by pathogens). These functions are 

performed by several mechanisms such as N2 fixation, mineral solubilization like potassium, 
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phosphorus, and zinc, production of antagonistic compounds, siderophores, PGPRs like 

auxin and gibberellins. These microbes are also applicable as biofertilizers and biopesticides. 

So this article provides detailed information about the different functions and strategies used 

by plant PGPMs under difficult or stressful conditions to cure plant health and their growth 

and development. There is a need for further studies on the molecular pattern of plant 

microbe interaction and genetic expression of genes involved in this mechanism. New 

techniques like nanotechnology may be helpful in the field of biofertilizer formulation. 
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