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In this issue 
 

Water Crisis in Punjab 
Solution: crop diversification 

The groundwater table in Punjab is 
going down fast. And one of the 
main reasons seems to be an increase 
in the cultivation of water-guzzling 
paddy. For sustainable agriculture, 
there is a need to switch to crops that 
are more efficient. But the farmers 
there are reluctant. Why? 
 Researchers from the Punjab Agri-
cultural University examine the issue 
in a General Article in this issue. 
 Crop diversification is success-
fully implemented among subsis-
tence farmers. Farmers with more 
than 2 hectares under cultivation 
grow crops for the market. Minimum 
support price is an assurance that it 
can be sold to recover the costs of 
cultivation and to make a modicum 
of profits. So, rotating wheat and rice 
seem more viable to them. Interest-
ingly, about half the farmers in the 
state are not aware that there are 
more than 20 other crops that are 
supported by the government with 
the assurance of a minimum price. 
 Moreover, paddy does not get 
spoiled if it is not sold immediately 
unlike vegetables and fruits, where 
post-harvest losses are high, given 
the low number of agro-industries for 
processing and cold storage. 
 So what can be done to make agri-
culture more environmentally sus-
tainable in Punjab? For solutions, 
turn to the article on page 1303. 

COVID Vaccines 
Conundrum of vanishing immunity 

Coronavirus is transmitted through 
droplets and the infection starts in 
the mucosa of the respiratory system. 
The first line of defence in mucosal 
cells is immunoglobulin A. To prepare 
for a variety of microbes that can in-
fect the respiratory system, the mu-
cosal immune cells that respond have 
to be quickly recycled. The immu-
nological memory in the mucosal 
compartment works differently from 
that of the systemic compartment by 
producing immunoglobulin G from 
memory B cells at short notice. 

 Vaccines that are injected produce 
immunoglobulin G as well as mem-
ory B cells against the antigens of 
the virus. However, these elements 
may not be detected in the upper res-
piratory system. So those who are 
vaccinated against SARS-CoV-2 
may get infected later, but symptoms 
may be mild or even unnoticeable. 
Asymptomatic people may continue 
to spread the virus, caution research-
ers from JNCASR, Bengaluru in a 
Review Article in this issue. They 
point out the lacunae in the clinical 
trials of COVID vaccines which did 
not address this problem. 
 ‘Systemic vaccines may provide 
partial protection against respiratory 
viruses, but expecting sterilizing 
immunity may be unrealistic and 
over-optimistic,’ say the authors. 
Turn to page 1315 now. 

Farming Carbon in Soils 
Which cropping system is better? 

Sequestering carbon into soil can 
check both soil erosion and climate 
change. And it has the added benefit 
of making soil nutrient-rich for better 
crop yield. So, sequestering carbon 
was one of the ideas proposed for 
food security as well as climate miti-
gation during the Paris climate talks 
2015. 
 Storing carbon in soil is a natural 
process. Soil carbon in undisturbed 
forests is high. But, in agricultural 
lands, soil carbon starts getting de-
pleted. This is what has happened in 
the Gangetic Plains. 
 Researchers from six different  
research institutions collaborated to 
assess farm carbon in the agricultural 
soils of the Gangetic Plains.  
 The results suggest that crops such 
as rice, wheat, pearl millet and vege-
tables alter the carbon sequestration 
in soil. These crops need extensive 
tillage, thus disturbing the carbon 
profile of the soil. However, legumi-
nous pigeon pea does not need much 
ploughing. Reduced ploughing im-
proves the carbon-sink capacity of 
soils. Thus, crops can be used in  
rotation to maintain the carbon level. 

 This is not a one-tool-fits-all solu-
tion. As soil uses are amazingly  
diverse, so is their carbon-holding 
capacity. But these results give a 
mechanistic understanding about the 
crop-carbon coupling. 
 Turn to the Research Article on 
page 1334 in this issue, to read 
more. 

Dynamics of COVID-19  
Updating the SEIR model 

Mathematical simulations and epi-
demiological modelling have proved 
useful during the pandemic. They 
provide snapshots of particular 
trends as the information input 
changes.  
 Mathematical modelling relies  
on available data and simplified  
assumptions. So, updating assump-
tions is a must to track transmission.  
Researchers from the SASTRA Uni-
versity and the Bharathidasan Uni-
versity tweaked the commonly used 
SEIR model to account for new un-
certainties. This model divides a 
population into four compartments – 
susceptible, exposed, infectious and 
recovered. It uses differential equa-
tions to relate the parameters of the 
model to the population. 
 The researchers expanded the 
SEIR model. Previous models esti-
mated the rate of infection based on 
the transmission rate and other bio-
logical factors of the virus. But 
transmission rate also depends on 
factors like government action, pub-
lic perception, social media... The re-
searchers added these layers of detail 
to their updated model. 
 Using the updated model, they 
projected the different trajectories of 
the pandemic, based on different 
scenarios. They find that individual 
action is more effective than gov-
ernment actions such as lockdown. 
The simple act of not going out can 
reduce the transmission of the virus. 
 Keep safe and turn to page 1342 in 
this issue. 

Manish Kumar Tekam and K. P. Madhu 
scienceandmediaworkshops@gmail.com 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


