


Proceedings of the Indian National Science Academy

Editor-in-Chief
Sanjay Puri, School of Physical Sciences, 
Jawaharlal Nehru University, New Delhi

Sectional Editors
Mathematical Sciences

Ravindra B. Bapat, Stat Math Unit, Indian 
Statistical Institute, 7, SJS Sansanwal Marg, 
New Delhi

Physics

Debashish Chowdhury, Department of 
Physics, Indian Institute of Technology, 
Kanpur

Chemical Sciences

Anunay Samanta, School of Chemistry, 
University of Hyderabad, Hyderabad

Earth & Planetary Sciences

D.M. Banerjee, formerly, Professor, 
Department of Geology, University of Delhi, 
Delhi

Engineering & Technology

Suman Chakraborty, Indian Institute of 
Technology-Kharagpur, Kharagpur

Material Sciences & Engineering

Amlan J. Pal, UGC-DAE Consortium for 
Scientifi c Research, Indore

Plant Sciences

A.N. Lahiri Majumdar, formerly, Division 
of Plant Biology and Achraya JC Bose 
Biotechnology Innovation Centre, 
Bose Institute

Animal Sciences

K.P. Joy, formerly, Cochin University of 
Science and Technology

Microbiology & Immunology 
Dipankar Chatterji, Molecular Biophysics 
Unit, Indian Institute of Sciences, Bengaluru

Cell & Biomolecular Sciences

S.K. Dhar, Special Centre for Molecular 
Medicine, Jawaharlal Nehru University, 
New Delhi

Health Sciences

Dr Chitra Mandal, CSIR-Indian Institute of 
Chemical Biology, Kolkata

Agricultural Sciences

Manoj Kumar, National Institute of Plant 
Genome Research (NIPGR), JNU Campus, 
New Delhi

Editorial Board Members
S.K. Apte, Bhabha Atomic Research Centre, 
Mumbai
U.S. Bhalla, National Centre for Biological 
Sciences, Bengaluru
H.S. Balyan, Department of Genetics & Plant 
Breeding, Chaudhary Charan Singh University, 
Meerut
Amalendu Chandra, Department of Chemistry, 
Indian Institute of Technology, Kanpur
Sudip Chattopadhyay, Department 
of Biotechnology, National Institute of 
Technology, Durgapur
P.K. Das, CSIR-Indian Institute of Chemical 
Biology, Kolkata
Anuradha Dube, Division of Parasitology, 
CSIR-Central Drug Research Institute, Lucknow
J.H. Hacker, President, German National 
Academy of Sciences Leopoldina, Germany
A.K. Jain, CSIR-Central Building Research 
Institute, Roorkee
Rajan Jha, Associate Professor, IIT Bhubaneswar
Thomas Kailath, Information Systems 
Laboratory, Department of Electrical 
Engineering, Stanford, USA
P.V. Kamat, Department of Chemistry and 
Biochemistry, 223B Radiation Laboratory, 
University of Notre Dame, Notre Dame, USA
Santosh Kapuria, Department of Applied 
Mechanics, Indian Institute of Technology Delhi
P. Kondaiah, Department of Molecular 
Reproduction, Development and Genetics, 
Indian Institute of Science, Bengaluru
Pankaj Kumar, Scientists E, IUAC, 
New Delhi
Deepak Mathur, Atomic and Molecular 
Sciences, Tata Institute of Fundamental 
Research, Mumbai
Sanjay Mittal, Department of Aerospace 
Engineering, Indian Institute of Technology 
Kanpur, Kanpur

K. Muniyappa, Department of Biochemistry, 
Indian Institute of Science, Bengaluru
S. Natarajan, Solid State and Structural 
Chemistry Unit, Indian Institute of Science, 
Bengaluru
A.J. Paulraj, Department of Electrical 
Engineering, Stanford University, Stanford, 
USA
Upadrasta Ramamurty, Department of 
Materials Engineering, Indian Institute of 
Science, Bengaluru
E.V. Sampathkumaran, Department of 
Condensed Matter Physics and Materials 
Science, Tata Institute of Fundamental 
Research, Mumbai
Durba Sengupta, Senior Scientist, NCL, Pune
Yadvinder Singh, Department of Soil Science, 
Punjab Agricultural University, Ludhiana
R. Sowdhamini, National Centre for 
Biological Sciences, Tata Institute of 
Fundamental Research, Bengaluru
Mriganka Sur, Simons Centre for the 
Social Brain, Department of Brain and 
Cognitive Sciences, Massachusetts Institute of 
Technology, Cambridge, USA
K. Veluthambi, School of Biotechnology, 
Madurai Kamaraj University, Madurai

Editorial Staff 
Dr Seema Mandal and Ms. Richa Sharma
Editorial Offi ce: Indian National Science 
Academy, Bahadur Shah Zafar Marg, 
New Delhi 110002, India
Contact Nos.: +91-11-23221931-50 
(Ext:457, 459) 
E-mail: proceedingsinsa@gmail.com
Websites: http://insa.nic.in/; http://insaindia.res.in/
Online Submission: https://www.editorialmanager.
com/pins/default.aspx



COMMENTARY

Gluten-related disorders (GRDs) and coarse 
grains–Indian scenario
R. Prasad · Y.S. Shivay 429

REVIEW ARTICLES

Status of erythrocyte genetic disorders in people of 
desert and humid environments in Rajasthan, India: 
focus on natural selection in tribals against malaria
S.L. Choubisa · A. Choubisa 433

Chromatographic separation and estimation of natural 
antimalarial fl avonoids in biological matrices
S. Chaturvedi · Mohd.Y. Malik · N. Sultana · S. Jahan · 
S. Singh · I. Taneja · K.S.R. Raju · M. Rashid · 
M. Wahajuddin 446

RESEARCH PAPERS

Identifi cation of basmati rice (Oryza sativa L.) 
rhizobacteria and their effect on plant growth traits 
for sustainable development in agriculture
S. Jasrotia · R.K. Salgotra · R.K. Samnotra 469

A note on the effect of rigidity and initial stress on 
the propagation of Rayleigh waves in pre-stressed 
orthotropic elastic layered medium
D.K. Madan · A. Rani · M. Punia 487

Temporal dynamics of above ground biomass of 
Kaimoor Wildlife Sanctuary, Uttar Pradesh, India: 
conjunctive use of fi eld and Landsat data
L. Goparaju · R. Madugundu · F. Ahmad · D. Sinha · 
J.S. Singh 499

Estimating water erosion using RUSLE, GIS and remote 
sensing in Wadi-Qandeel river basin, Lattakia, Syria
H.G. Abdo 514

Does straw mulch alter soil evaporation, yield, and 
quality of sugarcane?
R. Bhatt 524

Morpho-physiological characterization of bread wheat 
genotypes and their molecular validation for rust 
resistance genes Sr2, Sr31 and Lr24 
P.K. Yadav · S. Tiwari · A. Kushwah · M.K. Tripathi · 
N. Gupta · R.S. Tomar · V.S. Kandalkar 534

Further articles can be found at https://link.springer.com/
journal/43538

Indexed/abstracted in CNKI, Dimensions, EBSCO Discovery 
Service, EI Compendex, Emerging Sources Citation Index, 
Google Scholar, Institute of Scientific and Technical Information 
of China, Mathematical Reviews, Naver, OCLC WorldCat 
Discovery Service, ProQuest-ExLibris Summon, 
ProQuest-ExLibris Primo, SCImago, SCOPUS, TD Net 
Discovery Service, Zoological Record

Instructions for Authors for Proc Indian Natl Sci Acad are available 
at https://www.springer.com/journal/43538/submission-guidelines

Volume 87 · Number 3 · September 2021

Proceedings of the Indian National Science Academy



.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2250
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /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 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


		2021-10-01T18:11:01+0530
	Preflight Ticket Signature




