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NEWS AND VIEWS

Can microbes help crops cope with climate change?
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Agriculture is considered to be one of the most vulnerable 

sectors to climate change. The average temperature in the 

Indian sub-continent has risen by 0.57°C in the last 100 

years and models project that it is likely to rise further to 

a maximum of 2.5°C by 2050 and 5.8°C by 2100. Besides 

high temperature, elevated CO
2
, extreme rainfall events, 

more fl oods, cyclones, cold waves, heat waves and frost 

are other effects likely to be witnessed as a result of global 

warming. The irrigation requirement of crops in arid and 

semi-arid regions is estimated to increase by 10% for every 

1°C rise in temperature. These factors are likely to cause 

serious negative impacts on crop growth and yields and im-

pose severe pressure on our land and water resources. 

Worldwide, extensive research is being carried out on 

crop and livestock systems for coping with climate change 

through development of heat- and drought-tolerant varieties, 

shifting the crop calendars, resource management practices 

such as zero tillage, improved methods of water harvesting 

and irrigation effi ciencies etc. While most of these technolo-

gies are cost-intensive, recent studies indicate microorgan-

isms can also be used to help crops cope with climate change 

in a cost-effective manner [1]. The most important abiotic 

stress factors that infl uence crops due to climate change in-

clude drought, heat wave, cold wave, chilling injury and 

fl ooding. Rhizosphere and endorhizosphere microorganisms 

are reported to help plants tolerate these abiotic stresses by 

a variety of mechanisms including modifi cation of plant re-

sponse at the gene level. 

Timmusk and Wanger (1999) were the fi rst to show that 

inoculation of Paenibacillus polymyxa confers drought 

tolerance in Arabidopsis thaliana through induction of 

a drought responsive gene ERD15 [2]. Last decade saw 

an explosion of publications reporting the benefi cial ef-

fects of microorganisms such as Pseudomonas, Bacillus, 

Arthrobacter, Pantoea, Burkholderia, Rhizobium etc. in 

enhancing the tolerance of crops such as sunfl ower, maize, 

wheat, chickpea, groundnut, spices and grapes to drought, 

salinity, heat stress and chilling injury under controlled 

conditions [3, 4]. The introduced microorganisms in the 

rhizosphere enhance soil aggregation by production of EPS 

thereby improving the water availability to plants during 

dry periods [5], induce the synthesis of heat shock proteins 

and osmoregulants such as proline, glycine betaine, help in 

maintenance of cell membrane integrity [6], all of which 

contribute to improved stress tolerance in plants. The in-

troduced organisms also form biofi lms in the rhizosphere 

which protect plants from surrounding harsh environments. 

These researches open up new and exciting possibilities of 

utilizing microorganisms as inoculants for enhancing toler-

ance of plants to climate change induced abiotic stresses. 

These inoculants could form major component of the cli-

mate change ready technologies being developed globally 

to help agriculture and livestock production to cope with 

climate change. As many of such technologies are likely to 

have intellectual property value, this fi eld offers immense 

opportunities for young and active researchers.

References

1.  Venkateswarlu B, Desai, S and Prasad, YG (2008) Agricul-

turally important microorganisms for stressed ecosystems: 

Challenges in technology development and application. In: 

Agriculturally Important Microorganisms Vol.1. Kachatou-

B. Venkateswarlu (�) . M. Grover

Central Research Institute for Dryland Agriculture (ICAR), 

Hyderabad, India

E-mail: vbandi_1953@yahoo.com



298 Indian J Microbiol (September 2009) 49:297–298

123

rians GG, Arora DK, Rajendran TP, Srivastava AK, (Eds.). 

Academic World, Bhopal pp 225–246

2.  Timmusk S, Wagner EGH (1999) The plant growth promot-

ing rhizobacterium Paenibacillus polymyxa induces changes 

in Arabidopsis thalianan gene expression: A Possible connec-

tion between biotic and abiotic stress responses. Mol Plant-

Microbe Interact 12:951–959

3.  Ait Barka E, Nowak J and Clement C (2006) Enhancement of 

chilling resistance of inoculated grapevine plantlets with a plant 

growth prompting rhizobacterium, Burkholderia phytofi rmans 

strain PsJN. Appl Environ Microbiol 72(11): 7246–7252

4.  Arshad M, Sharoona B and Mahmood T (2008) Inoculation 

with Pseudomonas spp. Containing ACC-deaminase partially 

eliminate the effects of drought stress on growth, yield and rip-

ening of pea (Pisum sativum L.). Pedosphere 18(5):611–620

5.  Sandhya V, Ali Sk Z, Grover M, Kishore N and B Ven-

kateswarlu (2009). Pseudomonas sp. Strain P45 protects 

sunfl owers seedlings from drought stress through improved 

soil structure. J Oilseed Res 26:600–601

6.  Bano A and Fatima M (2009) Salt tolerance in Zea mays (L.) 

following inoculation with Rhizobium and Pseudomonas. 

Biol Fert Soils 45:405–413



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


