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Abstract: Twenty two mutants of Urdbean variety T9 were evaluated to assess genetic divergence for nine
quantitative traits. Mutants were grouped in four clusters based on D values. Clusters II, II and IV were2

divergent from the cluster, I, which contained the parent variety, T9. Cluster IV having a single mutant culture
AAI-UB8 exhibited higher value for yield/plant, pod length, seeds/pod and 100-seed weight. Correlations
coefficient measure the mutual relationship between various plant characters on which selection can be based
for yield improvement. Path analysis revealed that pod length, pod cluster/plant and 100-seed weight had
positive direct effects on seed yield/plant. 
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INTRODUCTION MATERIALS AND METHODS

It  has  been  postulated that lack of genetics Seeds of urdbean (Vigna mungo L.Hepper), cv. T9,
diversity is one of the basic causes for relatively poor (stabilized at 8% moisture) was used for the gamma-rays
success  achieved  in  raising  yield level in urdbean treatment. Seven samples of 300 seeds each were exposed
(Vigna mungo L. Wilczek). Induction of variability for to gamma-radiations (Co) at 5, 10, 20, 30, 40, 50 and 60kR
crop improvement is the primary objective of most doses (IR=2.58x10 C/Kg) at NBRI, Lucknow-U.P (India).
mutation studies. Correlation analysis provides useful Seven samples comprising 300 seeds (stabilized at 8%
information  for  basis  of  selection  for trait like grain moisture) were used for gamma-ray treatment. Seven
yield. Multivariate analysis, which takes into samples comprising 300 seeds each were presoaked for
consideration of several quantitative characters eight hours in distilled water. The presoaked seeds were
simultaneously,   in   a   dependable  methods of subjected to sodium azide treatments at 0.01%, 0.02%,
determining   the  stable  differences   among  the micro- 0.03%, 0.04%, 0.05%, 0.06% and 0.07% concentrations for
mutants.  Use of multivariate analysis for identification 6 hours in phosphate buffer (pH7.0). Twenty two
and classification of micro-mutants have earlier been promising mutants were isolated from M generation of
reported in mungbean [1-2] and urdbean [3]. Path T9. The investigations were carried out in the departments
coefficient analysis, an effective tool for partitioning the of genetics and plant breeding AAI-DU., Allahabad,
correlation  coefficient  into  direct  and  indirect effects of India, during 2005-2008. The experiment was laid out in
yield attributes on yield [4], would be helpful of selection. randomized block design. Seeds of each treatment were
Therefore, the present investigation was taken up for sown in three replications to rise the M  generation. The
identification, classification of micro-mutants through recovered mutants were first advanced to M , M and then
multivariate analysis and to understand the nature of to M  generation while only the isolated promising lines
association and extent of direct and indirect effects of were advanced to M  generation. After exclusion of
various yield components on yield in the derived mutant chlorophyll and morphological macro-mutants, muted
of urdbean. plants in each  treatment were observed and were selected
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on the basis of higher yield. Observations on days to The cultures from gamma rays treatment were
flowering  and  maturity  were  taken  on  plot  basis. For included in two different clusters (I and II), while those
other characters like plant height, pod clusters/plant, from sodium azide treatments were included in three
pods/plant,  pod  length,  seeds/pod,  100-seed  weight different cluster (I, II and III) and from combination
and  grain  yield/plant,  observations  were  recorded  on treatment in three different clusters (I, II and III). 
10 randomly selected plants from each plot. Multivariate The maximum inter-cluster distance was recorded
analysis of genetic divergence among mutant was done between clusters III and IV followed by clusters I and IV
using Mahalanobis D -statistic and grouping of mutant and cluster II and IV (Table-2). The culture grouped in2

into  clusters  by  Tocher’s  method  [5].  The  genotypic these clusters indicated them to of diverse nature. The
and phenotypic correlation coefficients were calculated minimum inter-cluster distance between cluster I and III
according to Singh and Chaudhary [6] and path indicated their genetic closeness. The comparison of
coefficient analysis was done as per method suggested cluster means for nine quantitative traits (Table-3) showed
by Dewey and Lu [7]. than three of the four cluster showed higher mean grain

RESULTS AND DISCUSSION T9. Cluster IV, which included only one mutant culture

A basic pre-requisite in multivariate analysis and pod length, seeds/pod and 100-seed weight. Cluster III
grouping of genotypes is the existence of significant represented by four mutant cultures (AAI-DU1, AAI-
difference among genotypes for multivariate traits. The DU6, AAI-DU21) was the next best cluster far as mean
mutant cultures of T9 differed significantly in respect of grain yield (4.22g/plant) along with pod cluster/plant and
all quantitative traits observed. Twenty-two mutant pods/plant was concerned. Cluster II represented by 3
cultures  were  grouped into four clusters (Table-1). mutant cluster recorded the third highest yield/plant and
Cluster I,  the  largest  group, included the parent variety also had tall plant with more seed/pod. Cluster I having
T9 and 15 mutant cultures (4 from gamma rays, 5 from maximum mutant cultures including parent variety
sodium azide and 6 from their combination treatments ) recorded the lowest mean yield of 4.15 g./plant and the
followed by cluster II and cluster III with 3 and 3 mutant culture were dwarf and early in flowering and maturity.
culture, respectively. Cluster IV was a monogenotypic Use of multivariate analysis for identification of parents
cluster having only one mutant culture. Clustering pattern for hybridization programme has been used earlier in
revealed that the cultures obtained from same treatments mungbean [1-2-8]. Production of transgressive variant by
were grouped into different clusters. hybridization of mutant has also been reported by [9-11].

yield than the cluster I, which include the parent variety,

(AAI-DU8) had the highest yield/plant (4.50g) with more

Table 1: Groups for mutant cultures isolated from urdbean variety T9
Cluster Number of cultures Culture
I 15 AAI-DU4, AAI-DU5, AAI-DU15, AAI-DU9, AAI-DU10, AAI-DU11, AAI-DU12, AAI-DU13,

AAI-DU15, AAI-DU16, AAI-DU17, AAI-DU18, AAI-DU19, AAI-DU20;T9
II 3 AAI-DU2, AAI-DU3, AAI-DU14.
III 3 AAI-DU1, AAI-DU6, AAI-DU21,
IV 1 AAI-DU8.

Table 2: Intra and inter-cluster average D of mutant cultures of T92

Cluster I II III IV
I 24.35 53.22 36.87 72.93
II 27.21 54.35SS 66.87
III 25.35 76.90
IV - - - -

Table 3: Cluster mean for different quantitative characters in urdbean
Clusters Days to flowering Days to maturity Plant height (cm) Pod cluster/plant Pod/Plant Pod length Seeds/pod 100seed weight (g) Yield/plant (g)
I 39.52 82.89 35.14 4.67 21.89 5.45 5.37 4.50 2.23
II 43.60 80.53 36.15 3.97 22.02 6.75 5.46 4.22 2.23
III 41.75 81.00 40.67 4.92 21.62 5.98 5.82 4.18 3.22
IV 40.33 76.00 31.89 5.23 26.70 6.65 6.54 4.15 3.50
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Table 4: Phenotypic (r ) and genotypic correlations (r ) among quantitative traits in the mutant culture of urdbean variety T9 in M  generationp g 5

Days to Plant Pod Pod 100seed
Characters Correlation maturity height(cm) cluster/plant Pods/Plant length (cm) Seeds/pod weight (g) Yield/plant (g)
Days to flowering r 0.673** 0.288 -0.155 -0.414 -0.365 0.509** -0.123 0.055p

r 0.773** 0.403* -0.038 0.050 0.511** 0.701** -0.088 0.172g

Days to maturity r 0.276 -0.375 -0.506** 0.455** 0.457** -0.080 -0.227p

r 0.334 -0.511 -0.609** 0.621** 0.603** -0.059 -0.259g

Plant height (cm) r 0.334 0.327 0.385* 0.364 0.013 0.418*p

r 0.245 0.235 0.406* 0.90* 0.053 0.392*g

Pod cluster /plant r 0.792** 0.150 -0.074 0.407* 0.769*p

r 0.811** -0.457 -0.253 0.0398 0.806**g

Pods/plant r -0.1.83 -0.065 0.238 0.815**p

r -0441* -0.191 0.204 0.855**g

Podlength (cm) r 0.787** 0.216 0.255p

r 1.0015** 0.270 0.235g

Seeds/pod r 0.054 0.246p

r 0.046 0.156g

100-seed weight (g) r 0.539**p

r 0.578**g

*, ** significant at 5 and 1% level

Table 5: Direct and indirect effect of component traits on their phenotypic correlations with seed yield in M  generation of urdbean variety T94

Days to Days to Plant Pod 100seed
Characters flowering maturity height (cm) cluster/plant Pods/Plant Pod length (cm) Seeds/pod weight (g) Yield/plant (g)
Days to flowering 0.099 0.013 -0.014 -0.035 -0.097 0.137 -0.020 -0.026 0.055
Days to maturity 0.066 0.020 -0.014 -0.086 -0.349 0.170 -0.018 -0.017 -0.227
Plant height (cm) 0.028 0.006 -0.050 0.076 0.225 0.144 -0.014 0.003 0.418*
Pod cluster/plant -0.015 -0.007 -0.017 0.229 0.546 -0.056 0.003 0.087 0.769**
Pods/plant -0.014 -0.010 -0.016 0.181 0.689 -0.069 0.003 0.051 0.815**
Pod/length (cm) 0.036 0.009 -0.019 -0.034 -0.126 0.375 -0.031 0.046 0.258
Seeds/pod 0.050 0.009 -0.018 -0.017 -0.045 0.295 -0.040 0.012 0.246
100-seed weight (g) -0.012 -0.002 -0.001 -0.093 0.164 0.081 -0.002 0.215 0.536**
Residual effect = 0.286; R =91.82%; *, ** significant at 5% and 1% levels 2

The  present  study  also revealed that enough traits would be rewarding for yield improvement. Similar
genetic diversity existed with respect to the nine findings reported by [8,14,15].
quantitative  traits  in  mutant  culture  derived  from T9. The correlation estimates of pods/plant, pod
The genotypic correlation coefficients were higher in clusters/plant and 100-seed weight with seed yield were
 magnitude than the corresponding phenotypic largely explained by their direct effect on yield and
correlation coefficients for most of the character pairs. indirect effects via other traits, which, in general, were of
The phenotypic and genotypic correlation ( and ) very low magnitude. Though plant height and seeds/podr r

p g

estimates  showed  that  pods/plant  and  clusters/plant had fairly high correlation coefficients with yield, their
had highly significant positive correlation with seed direct effect on yield were very low. Their correlation with
yield/plant   (Table-4).    In    addition    the     trait   like yield highly influenced by indirect effects via other traits
100-seed weight and plant height showed moderate like pods/plant and pod length. Another trait showing
positive association with seed yield, suggesting that positive correlation with seed yield was days to flowering
these  traits  may  be  given  second  priority  in  the having positive direct effect (0.099). The positive
selection  Programme.  Similar  results were also reported correlation was also attributed to positive indirect effect
by [8,12,13]. via pod length. 

Perusal of the result obtained from path analysis Based on correlation and path analysis, it is
revealed that pod length, pod cluster/plant and 100-seed concluded that plant height, pods/plant, pod
weight had high positive direct effects on seed yield/plant clusters/plant and 100-seed weight appeared to be the
at the phenotypic level in the selected mutant lines major yield contributing traits and, therefore, due
(Table-5). This suggests a true relationship between these consideration should be given to these traits for yield
traits with seed yield/plant and direct selection for these improvement in urdbean.
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