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The production and productivity of rapeseed-mustard is
needed to increase in India to minimize the gap between
domestic supply and demand. As a part of it expansion of
areas under rapeseed-mustard has been targeted through
identification and cultivation of suitable varieties in non-
conventional areas like north-eastern states. But in north-
eastern states, like Tripura, sowing of rapeseed-mustard
without proper land preparation is quite frequent. This may
be due to lack of time left after harvesting of long-duration
rice varieties. Under such unfavourable conditions, association
and individual contribution of yield attributes to seed yield
are very important consideration for selection of superior
genotypes. Adaptability of a variety is postulated from amount
and magnitude of stable performance of yield and major
yield attributing characters. Among the stability analysis
models, though Eberhart and Russell model (Eberhart and
Russell 1966) has been widely used in Indian mustard (Wani
1992; Rashid et al. 2002, Gupta and Aditya 2007, Yadava et
al. 2010) for providing reliable and simple information about
stability, but Freeman and Perkins model (Freeman and
Perkins 1971) additionally provided independent estimation
of mean performance and environment index. Moreover,
Freeman and Perkins (1971) model not only provided almost
similar rankings with respect to both response and stability
but also gave similar results like ecovalence calculation
(Robert and Denis 1996) in determining the stability of a
genotype.

In the present study, seed yield and its attributing traits
identified through correlation and path coefficient analysis
were subjected to stability analysis to identify varieties for
irrigated uplands of Tripura for their adaptability over
environments.
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Thirteen varieties of Indian mustard such as Kranti,
PCR 7, Vardan, Sarama, Bio 902, Pusa Bahar, Vaibhav, Pusa
Bold, Rohini, RH 30, PL 1359, Varuna and RH 819 were
sown at the end of November in three consecutive years
(2004-06) under irrigated upland condition at Lembucherra
farm of ICAR Research Complex for NEH Region, Tripura
Center in randomized block design (RBD) with three
replications. The plot size was 10 m? and row-to-row and
plant-to-plant distances were 30-35 cm and 10 cm,
respectively. Observations were taken from randomly selected
10 plants of each plot-on-plant height, number of primary
branches/plant, number of siliquae/plant, siliquae length,
number of seeds/siliquae, 1 000-seed weight and plot seed
yield. Pooled data over three years were subjected to
correlation and path coefficient analysis to find out main
contributing characters to seed yield. The mean observation
of each genotype for seed yield and important contributing
characters over two replications were subjected to pooled
analysis of variance The data were subjected to analysis of
variance as per the procedure suggested by Sukhatme and
Amble (1989) in order to study G x E interaction and
phenotypic stability and the remaining third replication was
used for estimation of environmental index by following the
model of Freeman and Perkins (1971).

Pooled analysis of variance indicated that all the
genotypes significantly different from each others in respect
to all the characters. While calculating correlation coefficients
(Table 1) of all the characters estimated based on pooled data
over three years of experimentation, it was observed that,
plant height (r = 0.33), number of siliquae/plant (r = 0.34)
and 1 000-seed weight (r = 0.29) had significant positive
effect on seed yield, while number of seeds/siliquae (r = —
0.24) and siliquae length (r = —0.16) had significant negative
effect on yield. Plant height had also positive effect on
number of primary branches (r = 0.40), number of siliquae/
plant (r = 0.45) and 1 000-seed weight (r = 0.31), while
number of primary branches/plant had positive effect on
number of siliquae /plant (r = 0.52). Wani and Zanger (1995)
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also found plant height and siliquae/plant had significant
contribution to seed yield. Path coefficient analysis revealed
that number of siliquae/plant (r = 0.30) had highest significant
positive direct effect on yield. Plant height (r = 0.22) also had
significant direct effect on yield. Therefore, in upland situation
of Tripura, higher plant height of mustard might be a good
index of yield, followed by higher grain weight and higher
number of siliquae/plant.

The important characters in relation to yield namely,
plant height, number of siliquae/plant, 1 000-seed weight
along with seed yield selected on the basis of higher significant
correlation and direct significant effect on seed yield were
subjected to analysis of variance for stability. From the
components of variance (Table 2) it could be well established
that the genotypes as well as all environments were
significantly differ from each other. While dividing the
environmental effects, it was found almost non-linear except
for number of siliquae/plant. The variance due to G x E were
significant for all the selected characters. The interactions
were found linear for number of siliquae/plant, 1000 seed
weight and seed yield, suggesting their performance could
be predicted.

From Table 3, it was observed that, Varuna and Pusa
Bahar with regression coefficient near unity and higher mean
values with non-significant deviation from regression were
found stable for plant height. Kranti with high mean value
and regression coefficient near unity was found stable in
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producing higher number of siliquae /plant. But prediction of
performance was found difficult as it showed higher deviation
from regression line. PL1359 with high mean value,
significantly higher regression coefficient and higher deviation
from regression revealed its suitability only in favourable
condition for producing more number of siliquae/plant. Pusa
Bold with high mean seed weight, but regression above unity
and almost no deviation from regression could be highly
adaptable in favourable environment. ‘Varuna’ with high
mean, below unity regression coefficient value and near ‘0’
deviation from regression could be adaptable for unfavourable
environment in respect of seed weight. In contrary for the
same trait, Kranti with moderate mean, near unity regression
coefficient and deviation from regression near ‘0’ could be
stable for all environments.

Kranti with having high mean, near unity bi and non-
significant S2di could be stable yielder for changing
environments. Though yield of Pusa Bold was also high but
it could be only suitable in unfavourable environment as
evident through its low bi value. Varuna found suitable only
in favourable environment as regression coefficient was above
unity with significant deviation from regression. Vaibhav
was found adaptable in various environments with its stable
performance (bi near unity). RH 30 could be suitable in
unfavourable environment with above average seed yield,
just below unity bi value and below ‘0’ deviation from
regression.

Table 1 Correlation coefficients matrix of yield and yield-contributing characters of Indian mustard

Character Plant height Number of Siliquae/ Siliquae Seed/ 1 000-seed
(cm) branch/plant plant length (cm) siliquae wt. (g)

Plant height (cm) 1.00

Number of branches/plant 0.40%* 1.00

Siliquae/plant 0.45%* 0.52%** 1.00

Siliquae length (cm) -0.10 0.02 —0.23%* 1.00

Seeds/siliquae —0.17* 0.11 —0.20%* 0.76** 1.00

1000 seed weight (g) 0.31%* —-0.04 0.18* 0.10 —0.20%* 1.00

Plot yield (g) 0.33%* 0.03 0.34** —0.16* —0.24%* 0.29%*

** Significant at 1% level, * Significant at 5% level

Table 2 ANOVA of genotype, environment and genotype x environment effects

Variance df Mean sum of square

Plant heigh(unit?) Siliquae/plant 1 000-seed wt. Plot yield (unit?)
Genotypes (G) 12 1696.73*%* 2162.08** 1.12%* 27 752.7%*
Environmental (E) 2 133.2% 2387.22%* 1.39%* 38 842%*
Combined regression 1 11.84 4755.21%%* 2.74 76 196.8
Residual (1) 1 56.12 19.23 0.05 1487
Interaction (G x E) 24 122.86* 2740.98** 0.15%* 16 099%**
Heterogeneity of regression 12 171.8 2188.24 0.27* 17 859
Residual (2) 12 73.89 3293.7+* 0.04* 14 339%*
Between replication 39 48.86 310.27 0.02 22128
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Table 3 Stability parameters in Indian mustard in irrigated uplands of Tripura

Variety Plant height (cm) Siliquae/plant 1 000-seed weight (g) Plot yield (g)

X bi S2di X bi S2di X bi S2di X bi S2di
Kranti 15835 -0.11 —42.67 162.67 1.46 1383.1 4.03 092 -0.02 855.0 1.21 34.8
PCR 7 138,52  -1.16 -38.56 14127 027 -299.57 3.68 044 -0.01 746.7 377 -2165.7
Vardan 13498 -2.15 41.18 120.87 0.10 -243.11 3.22 0.27 0.02 616.7  6.04 =771.7
Sarama 139.03 099 -1039 14323 -097 -260.12 3.57 1.86 -0.01 716.7 335 2586.12
Bio 902 119.00 0.79 -4826 11238 4.02 -310.28 44 -0.06 -0.01 748.3 1.6 16539.8%%*
Pusa Bahar 152.68 1.99 -7.66 149.07 -235 -240.17 3.72 046 -0.02 668.3  0.67 231.07
Vaibhav 13415 045 -1941 127.05 1.59 -12.1 3.48 0.51 -0.01 758.3 1.13  -2081.2
Pusa Bold 156.05 -3.78 59.44 16358 -3.45 4246 445 3.38 0.01 798.3 -0.23 —-587.06
Rohini 142.15 -0.16 2743 137.14 042 918.97 3.78 0.37 0.01 651.7 -194  16775.5%*
RH 30 147.35 0.07 442 127.97 1.05 -132.04 4.1 0.55 0.02 7517  0.75  -1950.6
PL 1359 155.62 244  -1856 177.67  5.16  6888.1*%* 3.78 1.71  -0.02 7517 23 436.67
Varuna 154.98 127 2220 139.12 1.89  3888.4%* 4.58 0.69 -0.01 7817 227  18159.3%%*
RH 819 99.75 1.94 14.86 1229 390  4115.5*%* 332  -0.11 0.1% 645.0 -0.03 7435.9
Average 140.97 0.129 -12.60 140.38 1.01 84.71 3.85 085 -0.0 7300 131 653.93

In mustard G x E interaction were found significant for
all the characters of Indian mustard, studied by Gupta and
Aditya (2007) and Brar et al. (2007). In this experiment also
all characters under stability analysis were revealed significant
G x E interaction. Rashid et al. (2002) found that regression
coefficient was the most useful stability statistics for the
selection of mustard cultivars adapted to wide range or specific
environment. In the present study also genotypes were
detected for stability mainly on the basis of regression
coefficient values. Wani and Zanger (1995) found in Indian
mustard that no single variety showed stability for all the
traits under different environmental situation. In the present
investigation similar trend was observed. Although, variety
like Kranti showed stability in siliquae/plant, seed weight
and mean seed yield along with high mean values, could be
considered as most stable variety in irrigated upland situation
of Tripura.

SUMMARY

Thirteen varieties of Indian mustard such as ‘Kranti’,
PCR 7, Vardan, Sarama, Bio 902, Pusa Bahar, Vaibhav, Pusa
Bold, Rohini, RH 30, PL 1359, Varuna and RH 819 were
grown for consecutive three years to identify adaptable
varieties for irrigated uplands of Tripura on the basis of yield
contributing characters and seed yield. Based on correlation
and path coefficient analysis, identified major traits like
plant height, number of siliquae/plant, 1 000-seed weight
along with seed yield were identified and were subjected to
analysis of variances for stability using Freeman and Perkins
stability analysis model. G x E interaction was linear for
number of siliquae/plant, 1 000-seed weight and seed yield,
suggesting their performance could be predicted. Based on
stability parameters, varieties were identified for stable
performance in component characters. Kranti with high mean
value, near unity regression coefficient and non-significant

deviation from regression in number of siliquae/plant, 1 000-
seed weight and seed yield could be adapted for various
environments. Varuna only was found suitable only for
favourable environment while ‘Pusa Bold” was identified for
unfavourable condition.

REFERENCES

Brar K S, Mittal V P and Paramyjit Singh. 2007. GxE interaction and
stability of elite strains in Indian mustard (Brassica juncea
Czern & Coss.). Crop Improvement 34 (1): 33-6.

Eberhart S A and Russell, W A. 1966. Stability parameters for
comparing varieties. Crop Science 6: 36—40.

Freeman G H and Perkins, J M. 1971. Environmental and genotype
environmental components of variability VIII relation between
genotypes grown in different environment and measures of
these environments. Heredity 27: 15-23.

Gupta S K and Aditya P. 2007. Phenotypic stability of Indian
mustard (Brassica juncea L. Czern and Coss) genotypes
developed from intervarietal and intergeneric crosses. Indian
Journal of Crop Science 2(2): 151-3

Rashid A, Hazara G R, Javed N, Nawaz M S and Ali G M. 2002.
Genotype x environment interaction and stability analysis in
mustard. Asian Journal of Plant Sciences 1(5): 591-2.

Robert N and Denis J B. 1996. Stability of baking quality in bread
wheat using several statistical. Theoretical and Applied Genetics
93(1-2): 172-8.

Sukhatme P V and Amble V N. 1989. Statistical Methods for
Agricultural Workers, ICAR, New Delhi.

Yadava D K, Giri S C, Vasudev S, Yadav A K, Dass B, Raje R S,
Vignesh M, Singh R, Mohapatra T and Prabhu K V. 2010.
Stability analysis in Indian mustard (Brassica juncea) varieties.
Indian Journal of Agricultural Sciences 80(9): 761-5.

Wani S A and Zarger G H. 1995. Genetic association of yield and
its components in Indian mustard (Brassica juncea) grown under

kashmir valley condition. Indian Journal of Agricultural Sciences
65 (12) : 902-3.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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


