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Cluster bean (Cyamopsis tetragonoloba L.) is a drought
hardy legume crop of kharif season in arid and semi-arid
regions of tropical India. Traditionally it is grown for feed,
fodder and vegetable purposes. Owing to its short duration
nature, it may act as an important component of cropping
systems of the region. Cluster bean of late, has acquired the
status of industrial crop because of high glactomanan content
in the endosperm of its seed, which has multiple industrial
uses and thus a main foreign-exchange earner for the area.
Despite of the maximum area of Cluster bean in Rajasthan,
the average productivity is only 0.25 tonne/ha as compared
to 0.37, 0.70 and 1.20 tonnes/ha in Gujarat, Haryana and
Punjab, respectively (Henry 2003). Improper nutrient
management under limited moisture condition is considered
as major limiting factors for achieving higher productivity
of cluster bean in arid and semi-arid region. The nutrient
management thus assumes importance to sustain its
productivity. Due to poor socio-economic conditions of
farmers coupled with low and erratic rainfall distribution,
the intensive use of chemical fertilizers is a risky proposition
for these regions.

By and large bio-fertilization is one of the alternatives
to increase soil fertility in arid and semi arid region.
Rhizobium plays an important role in agriculture by inducing
nitrogen fixing nodules on the roots of legumes. Nitrogen
fixation is one of most important biological processes on
earth (Graham 2008) and Rhizobium inoculation of legumes
is one of the success stories of world agriculture. Addition
of nitrogen through the process of nitrogen fixation is
cheap to the farmer, without any hazards, avoiding the use
of chemical fertilizer. So such type of nutrient
supplementation through bioinoculants as integrated nutrient
supply system may be a better option to fulfill nutrient
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requirement of the crop. Keeping this in view, the present
study was undertaken to assess the impact of fertility levels
and bioinoculants on the growth, yield and economics of
cluster bean.

The field experiment was conducted during rainy
(kharif) season of 2008 at SKN College of Agriculture,
Jobner, Rajasthan. The soils of experimental field was loamy
sand in texture, having very low organic carbon (0.13%),
available N (130.2 kg/ha), medium in available phosphorus
(16.5 kg/ha) and low in available potassium (151.9 kg/ha).
The pH of soil is alkaline in reaction (pH 8.1). The
experiment was laid out in randomized block design with
three replications. The experiment consisted of 10 nutrient-
management treatments, viz. Control, PSB, 50%, 75%,
100% recommended dose of fertilizer (RDF), 50% RDF +
Rhizobium, 50% RDF+PSB, 75% RDF + Rhizobium and
75% RDF + PSB. The Cluster bean variety RGC 936 was
sown with hand operated ‘desi’ plough with ‘pora’
attachment at 30 cm rows on 17 July 2008. Cluster bean
was grown as per the recommended package of practices
and harvested on 10 November 2008. The net plot size was
4.0 m x 3.0 m. The recommended dose of fertilizer (RDF)
was 20 kg N + 40.0 kg P,0O5/ha, applied as basal through
urea and single superphosphate as per treatment.
Bioinoculants (Rhizobium and PSB) was applied as seed
treatment just before sowing. Five random plants were
selected from each plot, excluding the border row, for
taking observations on growth and yield attributes. Economic
analysis of the data was done based on the prevailing cost
of inputs/operations and price of the marketable produce.
The data collected from the experiment were statistically
analyses by analysis of variance techniques (Panse and
Sukhatme 1985).

Among the treatment combinations, application of 75%
RDF+Rhizobium recorded the maximum plant height,
branches/plant, plant dry weight/metre row length and
nodules/plant over PSB and control, however, it remained
statistically at par with Rhizobium, 50% RDF, 75% RDF,
100% RDEF, 50% RDF+Rhizobium, 50% RDF+PSB and
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The synergistic effect of Rhizobium and PSB might be
increases the yield attributes and yield. With regards to
economics, maximum gross returns (25.05 x 103 I/ha),
net returns (13.63 x 103 ¥/ha) and B:C ratio (1.19) were
recorded with 75 % RDF+Rhizobium followed by 100%
RDF. This was due to the fact that the treatment registered
maximum economic yields and ultimately fetches higher
market prices.

SUMMARY

A field experiment was conducted at research farm of
SKN College of Agriculture, Jobner, Rajasthan to assess
the effect of fertility and bioinoculants on growth, yield
and economics of cluster bean (Cyamopsis tetragonoloba
L.). The results revealed that application of
75% recommended dose of fertilizer along with Rhizobium
inoculation recorded higher growth (plant height, branches/
plant, dry matter accumulation/plant and nodules/plant);
yield attributes (pods/plant, seeds/pod and 1000-seed weight)
seed and stover yields, gross returns (25.05 x 103 I/ha),
net returns (13.63 x 103 ¥/ha) and B:C ratio (1.19)
as compared to control and phosphate solubilizing
bacteria (PSB) inoculation and remained at par with
all other treatment combination. So, it was concluded that
use of 75% RDF along with Rhizobium may be
recommended for obtaining the higher yield of Cluster
bean in the region.

[Indian Journal of Agricultural Sciences 84 (6)

REFERENCES

Gandhi D V, Wagh R G and Thgqat S T. 1991. Effect of sowing
times and fertilization on the yield and quality of cowpea.
Agriculture Science Digest 11: 178-80.

Graham P H. 2008. Ecological of the root-nodule bacteria of
legumes. (In) Nitrogen-Fixing Leguminous Symbioses. Nitrogen
Fixation: Orgins, Application, Volume 7, Dilworth M J, James
E K, Sprent J I and Newton W E (Eds). Sprinker, pp 23-43.

Henry A. 2003. Cluster bean: an industrial crop for arid zone. (In)
Human Impact on Desert Environment, pp. 287-93. Narain
Pratap, Kathju S, Kar Amal, Singh M P and Parveen Kumar
(Eds). Arid Zone Research Association of India, Scientific
Publishers, Jodhpur.

Mishra S K and Baboo R. 2002. Effect of nitrogen and phosphorus
level on the yield and quality of cowpea. Annals of Agricultural
Research 23(3): 387-90.

Panse V G and Sukhatme P V. 1985. Statistical Methods for
Agricultural Workers. Indian Council of Agricultural Research,
New Delhi.

Rajput A L and Singh T P. 1996. Response of nitrogen and
phosphorus with and without Rhizobium inoculation on fodder
production and cowpea (Vigna unguiculata). Indian Journal of
Agronomy 41: 91-4.

Singh M, Singh J and Singh K. 1983. Effect of phosphorus and
bioinoculants on chlorophyll content of leaves and
leghaemoglobin content of fresh nodules in kharif grain
legumes. Indian Journal of Agronomy 28(3): 229-34.

Stevenson F J. 1967. Cycles of Soil, p 380. John Wiley & Sons,
New York, USA.



June 2014]

=
N

HIP 3T
ICAR

DIRECTORATE OF
KNOWLEDGE MANAGEMENT
IN AGRICULTURE

INVENTROY OF ITK IN AGRICULTURE

Inventory of
Indigenous Technical

Knowledge
|

in Agriculture
Document2 |

“¢ " ifission Unit
Division n&gncuuuraLEx(ensmn
Inman‘cﬁmﬁﬁi‘l‘foi Agricultural Research
A Delhi 110012

Document 2
(Supplement 2)

Inventory of
Indigenous Technical
Knowledge in Agriculture

Document 1

Mission Unit
Division of Agricultural Extension
——Indian-Counciof Agricultural Research
. New Delhi 110 012

www.icar.org.in

787

ross-Sectoral
~ Validation of
Indigenous
chnical Knowledge
in Agriculture

Document 4

*..“. W

Mission Unit
ision of Agricultural Extension
Council of Agricultural Research
New Dethi 110012

Inventory of

in Agriculture

Mission Unit

W Division of Agricultural Extension

|n’d§an Coungil of Agricultural Research
Delhi 110012

Inventory of
Indigenous Technical
Knowledge
in Agriculture

Document 5

¥

Mission Unit
Division of Agricultural Extension
Indian Council of Agricultural Research
New Delhi 110 012

Validation of
Indigenous Technical
Knowledge in Agriculture

=

Document 3

Mission Unit
Division of Agricultural Extension
8 Indian Council of Agricultural Research
R New Delhi 110012




788 [Indian Journal of Agricultural Sciences 84 (6)

DIRECTORATE OF
KNOWLEDGE MANAGEMENT IN AGRICULTURE

MANGO

HANDBODKSORFISHERIF
AND

@ Fﬂﬂﬁﬁﬂg AQUADULTURE

The
Indian Journal of
Animal Sciences The mdifm Journal “Ii'i'"n""ﬁnﬁ’n'

of
Agricultural Sciences Handbook of

Agriculture
A '
< ' \
S jt %
INDIAN COUNCIL OF AGRICULTURAL RESEARCH L i <

INDIAN A HANDBOOK OF
Horticulture ANIMAL HUSBANDRY

'HANDBOOK OF
FISHERIES ano
AQUACULTURE

W

www.icar.org.in





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /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 false
  /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 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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


