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Abstract: In the current farming practices, the use of PGPR as an alternative is likely to increase the soil fertility and 
produce better crop yield than the conventional mode of farming. This type of agriculture uses special farming techniques. 
Sustainable agriculture is vital in today’s world as it offers the potential to meet our agricultural needs. In the present 
farming practice, PGPR and environmental resources can be fully utilized. The alternative scientific technologies are 
productive, economic, resource serving and appropriate to many farming situations all over India. Thus the technique is 
ecofriendly and ensures safe and healthy agricultural products. Microbial populations are instrumental to fundamental 
processes that drive stability and productivity of agro-ecosystems.  
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INTRODUCTION 

 

n the present farming system, the use of PGPR as 

an alternative in agriculture practices may increase 
the soil fertility, reduce soil erosion, produce better 

crop yield than the conventional method of farming. 

There are many sustainable and viable alternatives to 

present commercial farming known as Biological 

farming, Eco agriculture, Organic farming, Natural 

farming, Agro-ecosystem etc.  

Studies conducted by the University of 

California-Berkely at Ecology Action in California 

have established that 12 inches of precious, fertile 

top soil can be produced in a few years by the use of 

PGPR and other alternative conventional method in 
contrast to the natural process of soil formation that 

takes hundreds of years to produce the same quantity 

and quantity of top soil. 

It has been proved by experimental work that 

bacterial inoculants can be successfully used for 

plant growth-promotion and for the other alternative 

practices in agriculture. The rhizospheric soils 

contain diverse type of efficient microbes with 

beneficial effects on crop productivity. The plant 

growth promoting rhizobacteria (PGPR) and 

cyanobacteria are rhizospheric microbes and produce 

bioactive substances to promote plant growth and/or 
protect them against pathogens (Glick, 1995; Harish 

et al., 2009a). This communication highlighted 

contributions of PGPR, cyanobacteria and some 

beneficial microbial interactions in the agriculture 

improvement and environment sustainability with the 

desire and even the demand for sustainability. 

Sustainable agriculture involves successful 

management of agricultural resources to satisfy 

human needs while maintaining environmental 

quality and conserving natural resources for future. 

Improvement in agricultural sustainability requires 
the optimal use and management of soil fertility and 

its physico-chemical properties. Both rely on soil 

biological process and soil biodiversity. This implies 

management practices that enhance soil biological 

activity and thereby buildup long term soil 

productivity and crop health. Such practices are of 

major concern in marginal lands to avoid degradation 

and in restoration of degraded lands and in regions 
where high external input agriculture is not feasible.  

 

The potential of PGPR in sustainable Agriculture 

To come out from the conventional system of 

farming, there is a need of sustainable agriculture- 

farming system that are environmentally sustainable, 

economically viable, socially acceptable. In 

sustainable farming PGPR (plant growth promoting 

rhizo bacteria) play a vital role to increase the soil 

fertility and to enhance the crop yield. A group of 

biofertilizers comprising beneficial rhizobacteria are 
identified as PGPR. According to Paul and Clark 

(1989) soil has different kinds of microorganisms 

such as algae, fungi, bacteria, actinomycetes. The 

density of bacteria around rhizosphere is greater than 

the rest of the soil. (Lynch 1990) Some free living 

soil bacteria that function as PGPR are as follows: 

Azospirillium irakense, A lipoferum, A brasilense, 

Bacillus cerens, B polymyxa, B subtilis, 
Pseudomonas aeruginosa, P flourescence, 

Pputida,rhizobium, Burkholdaria, Azotobacter, 

(Rodriguez and Fraga 1999). Free-living PGPR have 

better role as a biofertilizers, (Podile and Kishore) 

plant growth promotion, increased yield, uptake of N 

and some other elements through PGPR inoculations. 

(Sheng and He, 2006; Glick et al, 2007) In addition, 

treatments with PGPR enhance root growth, leading 
to a root system with large surface area and increased 

number of root hairs (Mantelin and Touraine, 2004). 

The bacteria that provide some benefit to plants are 

of two general types: those that form a symbiotic 

relationship, which involves formation of specialized 

structures or nodules on host plant roots, and those 

that are free living in the soil, the latter are found 

near the roots of the plant.(Kloeppar et al. 1988;Van 
peer and Schepper 1989).The symbiotic bacteria 

Rhizobia have been developed as a“biological” 

means of increasing crop yields. (Vance 1983; 
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Bohold 1990; Sharma 1993) 

PGPR inoculants contribute to plant growth 

promotion in number of ways, namely suppression of 

plant disease (bioprotectants), Phytohormones 
production (Biostimulus) and improved nutrients 

acquisition (Biofertilizers). Some mechanisms used 

by PGPR to stimulate plant growth are as follows:  

Direct Mechanism-Solubilization of 

phosphorous,Nitrogen fixation,Sequestring Iron by 

siderophores, Production by phytohormones (Auxin,, 

Cytokinin, Gibbereline),Lowering Ethylene 

concentration. 
Indirect Mechanism-Antibiotic production, 

Depletion of Iron from the rhizosphere, Induced 

systemic resistance, Synthesis of antifungal 

metabolites, In general, large bulk of artificial 

fertilizer is applied to replenish soil N and P with the 

resultant in high cost and environmental risk. Most of 

P which is insoluble compounds are unavailable to 

plants. N2-fixing and P-solubilizing bacteria (PSB) 
are important for crop plants as they increase N and 

P uptake and play a crucial role as PGPR in the 

biofertilization. (Zahir et al., 2004; Zaidi and 

Mohammad, 2006) Thus, the application of such 

microbes are environment friendly, bio-fertilizer may 

contribute to minimize the use of expensive 

phosphatic fertilizers. Phosphorus bio-fertilizers 

increase the availability of accumulated P by 
solubilization, efficiency of biological N2-fixation 

and the availability of Fe, Zn, etc. due to generation 

of plant growth promoting substances. (Kuceyet al., 

1989) Inoculation of N2 fixing and PSB in 

combination was more effective than the single 
microbe in providing a more balanced nutrition to 

agriculture crops such as sorghum, barley, 

blackgram, soybean and wheat. (Alagawadi and 

Gaur) It has been demonstrated that inoculations with 

AM fungi improves plant growth under salt stress. 

(Cho et al., 2006) Kohler et al. (2006) demonstrated 

the beneficial effect of PGPR Pseudomonas 

mendocina strains on stabilization of soil aggregate. 
The three PGPR isolates Pseudomonas 

alcaligenesPsA15, Bacillus polymyxa BcP26 and 

Mycobacterium phlei MbP18 were able to tolerate 

high temperatures and salt concentrations and thus 

confer on them potential competitive advantage to 

survive in arid and saline soils such as calcisol 

(Egamberdiyev), Pseudomonas fluorescens MSP-393 

could serve as the ideal bioinoculant for crops in 
saline soils. (Paul and Nair, 2008) Inoculations with 

selected PGPR and other microbes particularly AM 

fungi could serve as the potential tool for alleviating 

salinity stress in salt sensitive crops. Therefore, 

extensive investigations is needed in this area, and 

the use of PGPR and other symbiotic 

microorganisms, especially AM fungi, can be useful 

in developing strategies to facilitate sustainable 
agriculture in saline soils.

  

 
Fig 1. A possible mechanism of how stress controller bacteria reduce ethylene levels in the plant root using 

bacterial ACC deaminase.  
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Role of 1-Aminocyclopropane-1-carboxylic acid 

(ACC) deaminase-containing PGPR protect 

plants from the environmental stresses 

It was proved by the experimental work that many 

plant growth promoting bacteria (PGPB) contain the 

enzyme 1-Aminocyclopropane-1-carboxylic acid 

(ACC) deaminase that cleave the ethylene precursor 

ACC to -ketobutyrate and ammonia and thereby 

lower the ethylene levels in developing or stressed 

plants (Saleem et al., 2007). Bacterial strains 

containing ACC deaminase can, in part, at least 

alleviate the stress induced ethylene mediated 

negative impact on plants. Such an aspect is 

extensively studied in numerous PGPBs like 

Agrobacterium genomovars and Azospirillum 

lipoferum, Alcaligenes and Bacillus, Burkholderia, 

Enterobacter, Methylobacterium fujisawaense, 

Pseudomonas Ralstonia solanacearum, Rhizobium, 

Rhodococcus, and Sinorhizobium meliloti and 

Variovorax paradoxus (Penrose and Glick, 2001; 

Belimov et al., 2001, 2005; Ma et al., 2003;) The 

ACC deaminase metabolizes the root’s ACC into 

–ketobutyrate and ammonia and checks the 

production of ethylene which otherwise inhibits plant 

growth through several mechanisms. The plants 

treated with bacteria containing ACC-deaminase may 

have relatively extensive root growth due to lowered 

ethylene levels (Shaharoona et al., 2006) thus leading 

to resistance against diseases. 

 

Need to promote Sustainable Agriculture 

Alternative agriculture is a sleeping giant. 

Alternative agriculture techniques are not only 

ecofriendly but they have low cost, high efficiency of 
yield production of food. There is a need to spread 

awareness regarding its tremendous size and power. 

There is no doubt that it will gradually and 

beneficially replace and transform conventional 

agricultural system as the major source of sustainable 

food production for the population of the world. In 

general, huge bulk artificial fertilizes is applied to 

replenish soil N and P with the resultant in high cost 
and environmental risk. Most of P in insoluble 

compounds are unavailable to plants. N2-fixing and 

P-solubilizing bacteria (PSB) are important for crop 

plants as they increase N and P uptake and play a 

crucial role as PGPR in the biofertilization (Zahir et 

al., 2004; Zaidi and Mohammad, 2006). Thus, the 

application of such microbes as environment friendly 

biofertilizer may contribute to minimize the use of 
expensive phosphate fertilizers. Phosphorus 

biofertilizers increase the availability of accumulated 

P (by solubilization), efficiency of biological 

N2-fixation and the availability of Fe, Zn, etc. due to 

generation of plant growth promoting substances. 

(Kuceyet al., 1989) Finally,m we can say that the use 

of PGPR in sustainable agriculture can produce 

remarkable results. The synergistic effects of PGPR 
on the growth, yield, nodulation and seed quality of 

crop reflect the range of its profitability and 

commercialization.

Table 1. Plant growth promoting rhizobacteria (PGPR) as biocontrol agents against various plant diseases 

PGPR 

 

Experimental sites 

 

Disease 

 

References 

 

Pseudomonas 
fluorescens 

Rice field Leaffolder insect in rice 
(Oryzasativa) 

 

Radjacommare et al. 
(2002) 

 

B. subtilisstrain GBO3 Greenhouse and field 

conditions 

 

Downy mildew in pearl 

millet 

(Pennisetumglaucum) 

 

Niranjan et al. (2003) 

 

B. subtilisstrain IN937a Field condition CMV in cucumber Jetiyanon et al. (2003) 

Pseudomonas 

fluorescens 

Saline field condition Saline resistance in 

groundnut 

(Arachis hypogea) 

 

Saravanakumar and 

Samiyappan (2007) 

 

B. subtilisME488 In vitro and In vivo Soil borne pathogen of 

cucumber and pepper 

(Piper) 

 

Chung et al. (2008) 

 

P. fluorescensstrain 

CHA0+ chitin 

bio-formulations 

Banana under 

greenhouse and 

field conditions 

 

Reduce the 

Banana Bunchy Top Virus 

 

Kavino et al. (2008) 
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