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Abstract

An experiment with 11 popular cultivars of hybrid napier viz. CO-2, CO-3, CO-4, KKM-1, Suguna, Supriya, IGFRI-3,
IGFRI-7, DHN-6, PBN-16, and PTH was conducted for one year during 2011-2012. It studied the nutrient composition
and oxalate contents of leaves and stems grown under rainfed conditions. Crude protein in leaves was found higher in
the cultivars IGFRI-3, CO-3 and DHN-6 (14.2%, 14.1%. and 13.5%). Crude fibre in leaves and stems was high in
IGFRI-7. Among the eleven cultivars, the highest oxalate content was observed in the leaves and stems of Suguna and
the lowest in CO-4. Considering the overall nutritional quality, viz., percentage content of crude protein and mineral
content, CO-3 was rated as superior to all other cultivars.
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In India, the main source of green fodder for
livestock has traditionally been natural grass lands,
cultivable waste lands, and fallow lands. However,
most grasslands in India are inhabited with grasses
of low nutritive quality and poor fodder production
potential. Continuous dependence on such low
quality forage for feeding may affect the production
potential and health of milch animals. An alternative
is to use nutrient rich and high yielding, but less
resource intensive fodder crops. Hybrid napier (also
called bajra-napier hybrid or hybrid pennisetum),
the F1 hybrid between bajra (Pennisetum glaucum
(L.) R. Br.) and napier (Pennisetum purpureum
Schum.), is one such fodder grass that has gained
popularity among dairy farmers because of its heavy
yielding potential and high nutritive quality. In
recent years, several new cultivars of hybrid napier
were released and are becoming popular among
farmers. Along with high yielding potential and
climatic adaptability, nutritional quality is also a
criterion for selection by the farmers. Therefore, a
study was undertaken to assess the quality

parameters of 11 popular cultivars of hybrid napier
under rainfed conditions.

The field experiment was conducted during 2011-
2012 at the Agronomy Research Farm of College
of Horticulture, Kerala Agricultural University. The
soil of the experiment site is sandy clay loam (Order:
Ultisol). The treatments comprised of eleven
cultivars of hybrid napier planted through rooted
slips at a spacing of 60 cm x 60 cm. The experiment
was laid out in randomized block design (RBD) with
three replications by adopting the recommended
package of practices of Kerala Agricultural
University (KAU, 2007). The first harvest was taken
at 75 days after planting and subsequent harvests at
45 days interval. After the fourth harvest, no more
harvesting could be planned because of the non-
receipt of rains.

Nutritive contents of the cultivars included in the
study were assessed based on proximate analysis,
elemental composition (AOAC, 1975), and the
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presence of oxalate content (Burrows, 1950). Plant
samples from all the treatments were collected at
the third harvest; leaves and stems were separated,
chopped, and oven dried at 80 ± 5ºC for 24 hours.
The samples after grinding were used to find out
calcium, magnesium, oxalate content and the five
fractions of proximate analysis such as crude
protein, crude fibre, total ash, ether extract and
nitrogen free extract and expressed as percentage
on dry weight basis. The nitrogen content in the
plant was estimated by Microkjeldal digestion and
distillation method (Jackson, 1958). The nitrogen
content thus obtained was multiplied by 6.25 to get
the crude protein content of the sample. For
estimating phosphorus content, the plant samples
were digested using diacid mixture (HNO3: HClO4
at 2:1 ratio) and the intensity of colour was read in
vanadomolybdo phosphoric yellow colour system
(Jackson, 1958). The potassium content in the
digested plant sample was estimated by using EEL
Flame photometer (Jackson, 1958). The Ca and Mg
contents were estimated using diacid mixture, and
read by Atomic Absorption Spectrophotometer
(AAS) (Jackson, 1958). The crude fibre content was
estimated using the acid-alkali digestion method
(Sadasivam and Manickam, 1992). The ash content
in the samples was determined by igniting a known
quantity of plant sample at 600ºC for three hours
(AOAC, 1975). The ether extract content, which
represents the crude fat fraction of the sample, was

estimated by extracting the plant fat using the
organic solvent, petroleum benzene (AOAC, 1975).
Nitrogen free extract of the plant was estimated by
subtracting the per cent crude protein, crude fibre,
ether extract and ash content from 100. The oxalate
content in the plant sample was analyzed
colorimetrically as suggested by Burrows (1950).
Analyses of variance were performed on all data
collected using the statistical package, ‘MSTATC’.
Duncan’s multiple range test (DMRT) was used to
compare means (Duncan, 1955).

Nutritive values and oxalate content showed
significant differences among the cultivars. Crude
protein content which gives an approximate value
of protein content in forage crops differed
significantly among the cultivars. In general, the
percentage content of crude protein was higher in
leaves than stems. When crude protein content of
both leaves and stems were considered, IGFRI-3
(14.17% and 9.17%) and CO-3 (14.06% and
9.58 %) seem to be superior to others. Vijayakumar
et al. (2009) reported that the cultivar CO-3 had an
average crude protein content of 10.5 per cent
(considering stems and leaves together).  The
cultivars also differed significantly in terms of crude
fibre, which is essential for rumination. More crude
fibre was present in stems than leaves. IGFRI-7 has
recorded the highest crude fibre in both leaves and
stems. Ash content gives an indication of minerals

Table 1. Proximate analysis of hybrid napier leaves and stems (%)
Cultivars Crude protein Crude fibre Ether extract Nitrogen free extract Total ash

leaf stem leaf stem leaf stem leaf stem leaf stem
CO-2 11.52c 8.33bc 25.43d 34.75ab 2.30b 1.41ab 51.88a 47.44d 8.87ab 8.07abc

CO-3 14.06a 9.58a 26.92cd 28.62de 2.30b 1.26bcd 47.02e 52.21b 9.70a 8.33ab

CO-4  11.46c 7.08de 27.22cd 28.98de 2.80a 1.38abc 49.26bcde 54.29ab 9.27ab 8.27ab

KKM-1 13.23ab 8.19bc 28.50bc 33.67b 2.32b 1.17bcd 47.19de 49.58cd 8.77b 7.40c

Suguna 11.50c 7.92cd 26.67cd 29.87cd 1.85cd 1.34abcd 51.20ab 53.01d 8.87ab 7.87abc

Supriya 12.50b 6.67e 25.55d 28.03e 1.77de 1.10d 50.62abc 55.73a 9.57ab 8.47a

IGFRI-3 (Swethika) 14.17a 9.17ab 26.62cd 31.48c 2.16bc 1.58a 49.52abcd 51.73bc 7.53c 6.03d

IGFRI-7 10.73c 7.71cd 31.05a 36.22a 1.47e 1.13cd 49.22bcde 48.81b 7.53c 6.13d

DHN-6 (Sampoorna) 13.54a 8.52bc 26.18d 31.50c 2.37b 1.42ab 51.34ab 53.06b 6.57d 5.50de

PTH  12.50b 6.15e 29.65ab2 34.33b 1.67de 1.10d 48.68cde 53.22b 7.50c 5.20e

PBN-16 13.54a 8.54bc 8.42bc 30.12cd 1.92cd 1.35abcd 47.39de 52.49b 8.73b 7.50bc

* In a column, means followed by common letters do not differ significantly at 5% level by DMRT
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present in the sample. There were significant
differences between cultivars with respect to total
ash content. The cultivar CO-3 showed the highest
ash content in both leaves (9.70%) and stem
(8.33%). The ether extract content, which represents
crude fat fraction of the sample was found to be
higher in leaves than stem and showed significant
differences between the cultivars. Crude fat content
of leaves ranged from 2.80 per cent (CO-4) to 1.47
per cent (IGFRI-7) and that of stem ranged from
1.10 per cent (Supriya and PTH) to 1.58 per cent
(IGFRI-3). Nitrogen free extract (NFE) represents
the digestible carbohydrates present in feed.
Nitrogen free extract of the leaves was more than
the stem. There were significant differences between
cultivars with respect to nitrogen free extract. In
the leaves, the content ranged from 47.02 per cent
(CO-3) to 51.88 per cent (CO-2) and the nitrogen
free extract in stems ranged from 53.01 percent
(Suguna) to 55.73 per cent (Supriya). All the nutrient
elements studied (N, P, K, Ca and Mg) were higher
in leaves than stems (Table 2). When the mineral
content of both leaves and stem are considered CO-
3 was found to be superior to other cultivars.

Oxalate content, which when accumulated to
potentially toxic level binds with mineral elements
and made it unavailable, was found below the
permissible limit (4.0%) in all the 11 cultivars (Table

3). In the leaves, oxalate content ranged from 2.40
per cent (CO-4) to 3.63 per cent (Suguna) and in
stem, oxalate content ranged from 2.70 percent
(IGFRI-7) to 4.13 per cent (Suguna). Kipnis and
Dabush (1988) reported that in hybrid napier,
oxalate levels in the leaves were higher than in stem;
however, napier grass accumulated more oxalate in
stem portions than leaves.  Kaur et al. (2009)
observed that leaves accumulated higher
concentration of oxalate (3.82%) compared to stem
(1.95%). The results from the present experiment
indicated that conclusive assertion of higher oxalate
content in leaf or stem as reported above is not
correct. In 11 cultivars studied, leaves of 6 cultivars

Table 2. Nutrient composition of hybrid napier leaves and stems (%)
Cultivars N P K Ca Mg

leaf stem leaf stem leaf stem leaf stem leaf stem
CO-2 1.833d 1.333bc 0.250ab 0.233a 1.960ab 1.433bcd 0.267a 0.197a 0.223bcd 0.200cde

CO-3 2.250ab 1.533a 0.234ab 0.220ab 1.900ab 1.700ab 0.213ab 0.207a 0.260abc 0.213c

CO-4 1.833d 1.133de 0.210ab 0.140e 2.000a 1.667ab 0.237ab 0.207a 0.253bc 0.233ab

KKM-1 2.100bc 1.310bc 0.210ab 0.143e 1.510c 1.177d 0.197bc 0.167b 0.207cd 0.190de

Suguna 1.827d 1.267cd 0.270a 0.143e 2.067a 1.333cd 0.203bc 0.200a 0.313a 0.243a

SupriyaI 2.000c 1.067e 0.233ab 0.220ab 1.867ab 1.517bc 0.233ab 0.150bc 0.283ab 0.217bc

GFRI-3(Swethika) 2.267a 1.467ab 0.217ab 0.197c 2.100a 1.700ab 0.223ab 0.137cd 0.217cd 0.207cd

IGFRI-7 1.733d 1.233cd 0.197b 0.147e 1.500c 1.367cd 0.197bc 0.140c 0.223cd 0.170f

DHN-6(Sampoorna) 2.167ab 1.363bc 0.243ab 0.173d 1.643bc 1.467bc 0.143c 0.103ef 0.187d 0.187ef

PTH 2.000c 0.983e 0.247ab 0.203bc 1.990a 1.357cd 0.180bc 0.100f 0.203cd 0.147g

PBN-16 2.167ab 1.367bc 0.243ab 0.207bc 2.143a 1.857a 0.183bc 0.120de 0.260abc 0.203cde

* In a column, means followed by common letters do not differ significantly at 5% level by DMRT

Table 3. Oxalate content (%) of hybrid napier cultivars
Cultivars Oxalate content Oxalate content

of leaves of  stems
CO-2 2.87d 3.77b

CO-3 3.60ab 3.13cde

CO-4 2.40e 2.90def

KKM-1 2.97d 3.43bc

Suguna 3.63a 4.13a

Supriya 3.53ab 2.83ef

IGFRI-3(Swethika) 3.80a 2.97def

IGFRI-7 3.50ab 2.70f

DHN-6 (Sampoorna) 3.17cd 2.83ef

PTH 2.91d 3.30cd

PBN-16 3.30bc 3.10cdef

* In a column, means followed by common letters do
not differ significantly at 5% level by DMRT
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(CO-3, Supriya, IGFRI-3, IGFRI-7, DHN-6 and
PBN-16) showed more oxalate content than stem,
but in 5 cultivars (CO-2, CO-4, KKM-1, Suguna,
and PTH) stem showed more oxalate content than
leaves.

In terms of nutritional quality, CO-3 was superior
to other cultivars as the percentage content of crude
protein content and mineral was high in CO-3
compared to other cultivars. Oxalate content an
antinutritive factor, was the lowest in CO-4.

References

AOAC 1975. Official and Tentative Methods of Analysis,
(12th Ed.) Association of Official Analytical
Chemists, Washington, D.C., 1094p.

Duncan, D. B. 1955. Multiple range and multiple F-tests.
Biometrics, 11: 1-42.

Burrows, B., 1950. A colorimetric method for the
determination of oxalate. Analyst, 75:85-84.

Jackson, M. L. 1958. Soil Chemical Analysis (Indian
Reprint, 1967). Prentice Hall of India, New Delhi,

498p.
KAU 2007. Package of Practices Recommendations

Crops. Kerala Agricultural University, Thrissur,
334p.

Kaur, G., Gill, J. S. and Aulakh, C. S. 2009. Effect of
row spacing and cutting management on fodder yield
of dual purpose barley genotypes. In: Pahuja, S. K.,
Joshi, U. N., Jhorar, B. S. and Sheoran, R.S. (eds.),
Emerging Trends in Forage Research and Livestock
Production. Forage Symposium; 16-17 Feb. 2009,
CAZARI RRS, Jaisalmer, Rajasthan, pp. 121-123.

Kipnis, T. and Dabush, L. 1988. Oxalate accumulation
in napier grass and pearl millet X napier grass
interspecific hybrids in relation to nitrogen nutrition,
irrigation and temperature. J. Sci. Food Agric.,
43(3):211-223.

Sadasivam, S., and Manickam, A. 1992. Biochemical
Methods for Agricultural Sciences. Wiley Eastern ,
New Delhi. 246p.

Vijayakumar, G., Babu, C., Velayudham, K. and
Raveendran, T. S. 2009. A high yielding cumbu
napier hybrid grass CO (CN) 4. Madras Agric. J.,
96(7-12): 291-292.

Savitha Antony and C. George Thomas



<<
  /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


