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Abstract

possible application to improve the crop production under varying salinity conditions.  
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Introduction

a major cause of the abandonment of lands, particularly in 

have demonstrated that local adaptation of plants to 
their environment is driven by genetic differentiation in 
closely associated microbes (Rodriguez and Redman, 

tolerant germplasm. 

relationships such as arbuscular mycorrhizal fungi 

several mechanisms to protect themselves to survive in 

changes in plants leading to crop adaptation to abiotic 

the rhizosphere, some microbes possessing the cellulase 

plant roots gain entrance into the apoplast of plants, the 

live and undergo normal metabolic activities (Khan . 

that are very essential for the plant to overcome abiotic 
stress. 

providing scope for its amelioration.  Thus understanding 
soil microbial role in alteration of ion homeostasis and 
improve plant nutrition in salinized crops is very important.  

and affects plant carbohydrate status, microbial impacts 
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proved that these microbes induce salinity tolerance 
in crops by production of phytohormones, volatile 

 


according to temporal changes in both osmotic and ionic 
stresses.

2. Soil-plant-microbial interactions and  
    salinity stress

interactions not only depend on the plant and microbe 

microbes interactions are soil type, moisture condition, 

compounds, soil temperature etc. These properties 

this (Wagg  
use is important drivers of microbial distribution.  It is 

Globally, in terms of environmental stresses, saline 
stress is considered the most severe stress that effect 

Thus, it is essential to better understand the causes and 
controls of soil microbial distribution, effect of salinity on 
plants and the changes in plant system brought as a result 

so as to harness its potential for amelioration of salinity 
stress in plants. 

Fig.1 Soil-plant-microbe interactions

Soil microbes in alleviating salinity stress

and MR have been investigated for their role in 

and often not completely understood in different crops 
under varying conditions. These mechanisms are 

 ., 

  

 , , and many others 
(Kasim 

induced stress.  

Water homeostasis and osmolyte accumulation

photosynthetic structures are essential for alleviating the 
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

osmotic adjustment.  A schematic representation of salt 

in the relative abundance of the major groups of organic 
 

composition of carbohydrates and inducing accumulation 

osmotic adjustment. Nevertheless, the concentration of 





 





 into   increased production 



induced changes in root morphology also reported. Indeed, 
the mycorrhizal maintenance of root turgor during drought 

drought and saline stresses.

Source–sink relations and energetic metabolism

In addition to osmoregulation, stimulation of 



accumulation may be due to the hydrolysis of starch in 



the source activity of mature leaves for longer, thereby 


Ion homeostasis

and modifying physical barriers around the roots, or by 
, 

microbial enhancement of K  ratios in plants (Giri 
 





K , Mg
internal K
despite changes in concentration of the ions in the soil 
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 and 

. These selective mechanisms 

., 

in plants occurs via the mycorrhizal fungi, this could 
 ratios in mycorrhizal 

plants (Giri 

Fig. 2. A schematic representation of salt stress 
alleviation by mycorrhizal fungi (MF) and plant 

growth-promoting rhizobacteria (PGPR)

Stress tolerance through PGPR

optimum biological functions in cereals, legumes and 

rhizobacteria under stressful environments are included 

controlled and natural environments in greenhouse 

to regulating plant nutrition by enhancing K
over Na  in plants under salt stress conditions (Nadeem 
 

 and increasing the activities 

 

   
and  
nodulation of common bean ( 
under abiotic stress environment in a greenhouse. The 

drought stress compared to uninoculated control.



as effective biocontrol agents against a number of plant 
pathogens.  The above discussion clearly indicates that 

not only under salinity stress but also other stresses such 
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Crop Bacterial strain Effect on plants Reference

Tomato (






ethylene production under stress.

.









 Yue 

Groundnut (
  increasing salt tolerance of groundnut. 

effective than other ones.

Maize ( 









plant than uninoculated control.

Nadeem .





 Rate of seed germination and 

tolerance against salinity stress.

Jalili 







Mung bean
(





IAA production, siderophore
activity nitrogenase activity,

Ahmad 

  ., 
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Commercial prospects

commercial application of microbial inoculants to 

potential of using microorganisms from saline habitats.  

considerable potential as inoculants. Although some 
mycorrhizal species (e.g. 

evidence that propagules from root pieces have a higher 
capacity to germinate under high salinity than the spores 

can be developed to optimize fungal viability under 
saline conditions in order to optimize colonization of 



doubled root colonization and stimulated root and shoot 

independently increasing both microbial and plant salt 

saline environments.

Conclusions

problem in rainfed agroecosystems is predominance of 

are more compounded due to various abiotic stresses that 

can be overcome by sound screening programme for 

core of the future adaptation strategy to climate change as 
the salinity is projected to increase due to uncertainty in 
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