CORRESPONDENCE

to the top 10% most frequently cited. It
therefore has a normalizing effect across
fields, publication year and document
type. The ratio g =PP (top 10%)/10,
allows one to fractionalize this proxy,
such that a value of 1.00 is the expected
global norm.

If we consider ¢ to be the quality indi-
cator, and P to be the zeroth-order indi-
cator of performance, then it is possible
to combine this to obtain a first-order in-
dicator of performance ¢P and a second-
order indicator of performance X = ¢°P
(ref. 2). In this manner, the quantity term
(P) and the quality term (g) can be inte-
grated into a single composite term that
serves as the best size-dependent proxy
for total performance in research context.

Table 1 lists the top ten universities
derived from the second-order indicator
X = ¢’P for all sciences taken together.

They are entirely from ‘both sides of the
pond’. Harvard is twice as big as the next
in line and four times bigger than the
others in the list. Figure 1 shows the per-
formance trajectories of these universi-
ties in a quality—quantity space as we
move from the 2006-2009 to the 2013—
2016 window. Since the global norm for
q is 1, all the universities perform above
global norm. Harvard’s trajectory is flat.
The three entries from the United King-
dom, i.e. University of Oxford, Universi-
ty College London and University of
Cambridge show the most promising tra-
jectories, where rapid growth in size of
output does not compromise quality as
measured by the ¢ indicator.

A unique feature of the Leiden ranking
is that it allows anyone to build a multi-
dimensional perspective on university
performance from the size-dependent and

size-independent indicators which are
available for download. This feature is
exploited here to visualize how the top
10 world universities can be identified
depending on the choice of primary indi-
cators.
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Agrobio-cultural diversity of alder based shifting cultivation practiced
by Angami tribes in Khonoma village, Kohima, Nagaland

North East India is one of the culturally
diverse regions in the world inhabited by
more than 200 tribes in eight states. Al-
so, the region is one of the biodiversity
hot spots of the world. The region is en-
dowed with rich floral, faunal and socio-
cultural diversity. These tribes have ori-
ginated from the ethnic groups of
Tibeto-Burmese and Indo-Mongoloids'.
The tribal communities of this region
live in hilly areas and depend on forest
resources for their livelihood. Shifting
cultivation is the major agricultural land
use system in undulating hilly terrains of
this region. Shifting cultivation (jhum
cultivation) by these communities is
practised in a cyclic manner of slash and
burn, crop cultivation followed by aban-
doning of the land and subsequent shift
from one place to another. The previous-
ly abandoned land is revisited for crop
cultivation after 15-20 years of jhum
cycle or 3-5 years in the current scenario
of short jhum cycles. Shifting cultivation
practice in North East (NE) India is pro-
foundly linked to the socio-economic and
cultural customs of these tribes. The
agro-biodiversity of jhum cultivation is
as high as the cultural diversity of the re-
gion?. Different tribes celebrate cultural
festivals before growing and after har-
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vesting the crops in their own customary
manner. This tradition in NE India has
conserved rich cultural diversity since
time immemorial. However, continuous
slash and burn of forest land has resulted
in significant loss of rich natural bio-
diversity, soil erosion and land degrada-
tion”.

Khonoma, the first Green Village of
Asia, is located about 20 km from the
state capital of Nagaland and the name is
derived from Khwunoria (the Angami

Figure 1.
cultivation
Khonoma Village).

Preparation of land for crop
(Courtesy: Mr Kedocakho,

name of Gaultheria fragrantissima, the
Indian wintergreen). The village is esti-
mated to be around 700 years old and
spread over an area of 123 km?. The total
population of the village is about 3000,
settled in 600 households*. Khonoma
village is well known for its forests and a
unique form of agriculture, including
oldest wet terrace cultivation in the
region. The village is well known for
Alnus nepalensis (Himalayan alder)-
based shifting cultivation which is an

Figure 2. Potato cultivation in alder grown
jhum fields (Photograph: Dr Krishna Giri).
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actinorhizal tree which fixes atmospheric
nitrogen in symbiotic association with
actinomycetes called Frankia. The An-
gami tribe of this village has maintained
about 100-year-old alder trees in their
farm lands for crop cultivation in a sus-
tainable manner without any destruction
to natural biodiversity of the surrounding
forest areas. Alder trees grown in the
farm lands of this village are pollarded
above 2-3 m from the ground and leaves
are burnt in the field. After burning of
leaves the fields are prepared for cultiva-
tion of vegetables (Figures 1 and 2), le-
gume pulses and millets. The woody
portions of the pollarded trees are used
for firewood, furniture and other house-
hold related requirements. The land is
used for crop cultivation for 2-3 years
and left fallow for the next 5-7 years.
During this fallow period the farmers
shift to other sites for crop cultivation
and allow the pollarded alder trees for
emergence of new branches. The leaf lit-
ter that fall in fallow periods enrich the
organic carbon and organic matter in the
soil; the tree roots enrich the soil nitro-
gen as a result of symbiotic nitrogen fix-
ation in association with Frankia. This
unique jhum cultivation practice is a cul-
tural heritage of Khonoma village, prac-
tised since the origin of the village and

confined to only this geographic loca-
tion.

A study was carried out to investigate
the soil nutrient status and microbial
diversity of alder-based agriculture system
of Khonoma Village. The experimental
results revealed that the soil under alder-
based jhum fields is highly rich in
nutrients and harbour very high active
microbial population. The soil contained
3.11% soil organic carbon, 5.36% organic
matter,  670+231kgh’  available
nitrogen, 83.44+1.03kgh™' available
phosphorus and 326 +3.21kgh™ ex-
changeable potassium. 109 x 10° colony
forming units of bacteria per gram soil
were recorded in alder based jhum land
soil samples. Gene copy numbers quanti-
fied using real time PCR (qPCR) re-
vealed 9.59 x 10'* copy numbers of
bacterial genes present per gram of soil.
One copy number of gene, considered as
one bacterial genus, shows very high
microbial diversity which make the soil
more productive. The major crops/vege-
tables grown in alder-based jhum fields
are potato, tomato, chilli, cabbage, cauli-
flower, squash, cucumber, ginger, French
bean, soybean, pea, millets (Job’s tear)
and maize. The study observed that alder
based jhum cultivation system practiced
by Angami tribe of Khonoma, Nagaland

is a unique traditional farming system in
Eastern Himalaya which has sustained
the productivity of the jhum field based
on their indigenous traditional knowledge
and conserved the rich biodiversity of the
surrounding forests. This sustainable
jhum cultivation practice has absolutely
led to no dependency of the villagers on
forest resources for their livelihood re-
quirements.

1. https://www.quora.com/in/How-many-tribes-
are-there-in-Northeast-India (retrieved on
30 April 2018 at 09.06 am).

2. Talukdar, N. C. and Thakuria, D., ENVIS
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12(4), 5.

3. Rathore, S. S., Karunakaran, K. and Pra-
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#sthash.cFZTYDjL.dpbs (retrieved on 30
April 2018 at 09.10 am).

KRISHNA GIRI*
GAURAV MISHRA
R.S. C. JAYARAJ

RAJESH KUMAR

Rain Forest Research Institute,
Jorhat 785 001, India
*e-mail: krishna.goswami87@gmail.com

CURRENT SCIENCE, VOL. 115, NO. 4, 25 AUGUST 2018

599




<<
  /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 /CMYK
  /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


