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ABSTRACT

Field bean (Dolichos lablab L.) is an important vegetable crop throughout
India due to its local acceptability by the people. It has wide genetic
variability for various traits like plant habit, branching habit, stem
pigmentation, pod colour and pod characters etc. In the past, very little
attention was given by the scientists on systematic crop improvement in
Dolichos bean. The present investigation was laid out in a simple
randomized complete block design with three replications during rabi
2011-2012 to study the variability present in 23 genotypes of dolichos
bean. Analysis of variance revealed that there were significant
differences among the genotypes for all the characters studied. The
difference between PCV and GCV was narrow for all characters except
percentage of pod set. Hence, these characters were less influenced by
environment. High GCV and heritability estimates were associated with
greater genetic advance for the nine traits viz., percentage of pod set,
number pods per cluster, number pods per plant, green pod length,
green pod width, individual green pod weight, pod yield, crude protein
and crude fibre indicating that these characters had additive gene effect
and were more reliable for effective selection in the improvement of
dolichos bean. It is inferred from correlation and path analysis that the
individual green pod weight, percentage of pod set, number of flowers
per cluster and number of pods per plant exhibited significant positive
correlation and direct positive effect on yield. Hence, these traits may be
used as selection indices for yield improvement of dolichos bean.
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INTRODUCTION

Dolichos bean [Lablab prupureus (L.) Sweet] is an important leguminous
vegetable of India and is mainly grown for its tender pods which are cooked and
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consumed as vegetable. It is also called as sem, hyacinth bean, field bean and avarai.
Being leguminous vegetable, the immature green pods of dolichos bean is a good
source of protein, minerals and vitamins (Basu et al., 1999). Based on historical
evidences, India is considered as origin and primary centre of diversity for dolichos
bean. It is one of the most ancient crop among the cultivated plants grown as either
pure or mixed with other crops, such as finger millet, groundnut, castor, corn or
sorghum. It is also grown in homestead. It is a multipurpose crop grown as pulse,
vegetable and forage. Field bean is a drought tolerant crop grown in dry lands with
limited rainfall. The crop prefers relatively cool season when sowing done in July-
August. It starts fruiting in winter and continues indeterminately in spring (Savitha,
2008). Despite having many good attributes, the crop has remained unexploited
owing to low productivity, long duration, photosensitivity and indeterminate growth
habit. The consumer preference also varies with pod size, shape, colour and aroma
(Sogadu). The efforts of improving the crop by utilizing indigenous and exotic
germplasm have been useful in breaking the yield barriers resulting in compact plant
type, reduced duration and photo-insensitive types. Hence, comprehensive
germplasm collection and evaluation, identification of suitable genotypes for pure
crop and investigation of its value as an intercrop with other food and forage crops
are essential. The crop is mainly grown for its green pods, while the dry seeds are
used in various vegetable preparations. It is one of the major sources of protein in
South Indian dietary. A wide range of variations exist for the plant and pod characters
amongst the accessions grown all over the country. The success of any breeding
programme in general and improvement of specific trait through selection in
particular, totally depends upon the genetic variability present in the available
germplasm of a particular crop (Parmar et al. 2013). Since, many of the plant
characters are governed by polygenes and greatly influenced by environmental
conditions; the progress of breeding is, however, conditioned by the magnitude,
nature and interrelationship of genotypic and non-genotypic variation. Among the
quantitative characters, yield is a complex character, which is dependent on a number
of yield contributing characters (Savitha, 2008). The knowledge of the association of
yield components and their relative contribution shown by path analysis has practical
significance in selection. The study of the association between pairs of characters and
yield provide basis for further breeding programme. With a view to measuring the
variability among the 23 genotypes for flower and pod characters, getting
information on the associations of flower and pod characters with pod yield and
assessing the degree of divergence among the genotypes as well as assessing the
relative contribution of different components, the present study was undertaken with
the following objectives.(i) to study the nature and magnitude of variability in
dolichos genotypes; (ii) to understand the degree and direction of association between
yield and its components and among themselves; (iii) to assess the direct and indirect
effects of traits on yield.
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MATERIALS AND METHODS

The present evaluation of Dolichos bean genotypes suitable for coastal region
of Karaikal in U.T. of Puducherry was conducted in the college orchard, Department
of Horticulture, Pandit Jawaharlal Nehru College of Agriculture and Research
Institute, Karaikal during rabi season 2012. The experimental material consisted of
23 genotypes of dolichos bean collected from NBPGR (National Bureau of Plant
Genetic Resources), New Delhi; TNAU (Tamil Nadu Agricultural University); IIHR
(Indian Institute of Horticultural Research), and local varieties of Tamil Nadu and
Puducherry. The details of the accessions are given in table 1. The experiment was
laid out in the Eastern block of PAJANCOA & RI, Karaikal during Novemeber-
March, 2012. The experimental site is situated between 10°49' and 11°01' N Latitude
and 78°43' and 79°52' E Longitude with an altitude of four meters from the sea level.
The soil type of the experimental plot was clay loam with medium fertility. Karaikal
has tropical climate and receives an average annual rainfall of 915.5 mm in 44 rainy
days. The farm pond water was used for irrigating the experimental field. The field
experiment was laid out in a randomized block design with three replications during
rabi season 2012. The plants were spaced 60 cm between row and 30 cm between
plants in a row. Recommended horticultural practices and plant protection measures
were followed uniformly. The observations were recorded from ten randomly
selected plants per replication on each genotype for 15 characters viz., plant height,
number of branches per plant, days to 50 percent flowering, number of flowers per
cluster, number of clusters per plant, percentage of pod set, days to maturity, number
of pods per cluster, number of pods per plant, green pod length, green pod width,
individual green pod weight, pod yield per plant, crude protein content and crude
fibre content. Crude protein content of the pods was estimated by Bremner (1965).
Crude fibre content of pods was estimated by the method of Sadasivam and
Manickam (1996). The mean values were subjected to statistical analysis.
Correlation, variability and path coefficient analysis were carried out by using
GENRES software.

RESULTS AND DISCUSSION

(1) Variability studies

Variability of a character is measured by range and genotypic coefficient of
variation (Rahman et al., 2002). The range in the mean values reflects the extent of
phenotypic variability present in the entries. In this way, the values include
genotypic, environmental and genotype X environmental components. So, the
estimation of genetic (heritable) and environmental (non-heritable) components of
the total variability are required as these help us in the choice of suitable breeding
programme. In the present investigation the difference between PCV and GCV was
compared for different traits and it was found to be relatively narrow for almost all
the characters expect for percentage of pod set, indicating the presence of low degree
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of environmental influence on these characters. Regarding the percentage of pod set,
the difference between PCV and GCV was moderately higher which indicates that
this trait is much influenced by environment. Since GCV represents the heritable
components of total variation, it would be more appropriate to use this parameter for
comparing variability of different characters among genotypes in dolichos bean.

In the present investigation, high GCV was recorded for percentage of pod set,
number of pods per cluster, number of pods per plant, green pod length, green pod
width, individual green pod weight, green pod crude protein, green pod crude fiber
and pod yield (Table 2). This indicated the maximum variability existing in the
genotypes for these characters and offers good scope for improvement of these traits
by simple selection. Similar findings were reported by Golani et al. (2007) and
Mohan et al. (2009) in dolichos bean. Moderate GCV was observed for plant height,
number of branches per plant, number of flower per cluster, number of cluster per
plant and days to maturity, whereas lowest GCV was observed for days to 50 percent
flowering. These lowest and moderate GCV estimates for these traits revealed that
the extent of response of these traits for selection would be lesser than that of the
other traits.

High genotypic coefficient of variation (GCV) alone is not sufficient for
determination of the heritable variation, as it simply measures the extent of genetic
variability present for a character. Hence, GCV together with heritability estimates
would give the best picture of the advance to be expected by selection. In the present
investigation, high heritability estimates were observed for all the characters studied
(Table 2). High heritability ranged from 74.270 for number of branches per plant to
99.730 for green pod crude fiber. High heritability values obtained for most of the
traits suggested that this might generally be governed by additive gene action and
hence the phenotype could provide fairly reliable measure of genotypic effect. Hence,
selection could be exercised on the phenotypic performance. Higher estimates of
genetic advance (> 40%) as percent of mean were observed for 9 traits out of 15
(Table 2). Moderate genetic advance as percentage mean was observed for the rests.
Heritability estimates in broad sense alone do not serve as the true indicator of
genetic potentiality of the genotypes since the scope is restricted by their interaction
with environment. High heritability coupled with high genetic advance as percent of
mean was observed for 9 traits viz., percent of pod set, number pods per cluster,
number pods per plant, green pod length, green pod width, individual green pod
weight, green pod crude protein, green pod crude fiber and pod yield per plant. These
traits have also high GCV. This indicates the presence of additive genes and
consequently there is an ample scope of improving these characters by simple
selection. High heritability coupled with moderate genetic advance as percent mean
was observed for plant height, number of flower per cluster, number of cluster per
plant, days to maturity, number of branches per plant and days to 50 percentage of
flowering, indicate the presence of dominance and epistatic gene action effects in
controlling these characters. Similar trends were observed by Bendale et al. (2004) in
lablab bean.
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(ii) Correlation studies

Although variability estimates provide information on the extent of improvement
through selection but they do not throw much light on the extent and nature of
relationship between the characters which could be utilized for selection following
hybridization. The correlation studies revealed higher estimates of genotypic
correlation coefficients than their corresponding phenotypic correlation coefficients,
suggesting a strong inherent relationship between different traits and that the
environmental factors had not played much role in expression of the phenotypic.

Genotypic correlation coefficient for yield and quality traits

The genotypic correlation of pod yield with yield components revealed that the
pod yield per plant was positively and significantly associated with green pod width,
number of flowers per cluster, pod length and individual green pod weight (Table 3).
It implied that these characters strongly influenced the pod yield per plant. Percent of
pod set and number of pods per plant exhibited non- significant positive correlation
with pod yield. A similar trend was reported by Ali et al. (2005) and Roy et al.
(2006).

Negative correlation was observed for days to 50 percent flowering and days
to maturity. This association indicated that these characters shall be taken into
consideration for improvement of dolichos bean crop for earliness. Significant
negative correlation of other characters with green pod yield implied that there was a
little scope for consideration of these characters for the improvement of green pod
yield in dolichos bean. Based on the above discussion, it could be inferred that the
most important pod characters such as green pod length, number of flowers per
cluster, green pod width and individual green pod weight may be considered for
intentional selection in simultaneous improvement on pod yield per plant. In addition
to these characters, percentage of pod set and number of pods per plant can also be
taken into consideration for improvement on pod yield. The parameters such as days
to 50 percent flowering and days to maturity were negatively correlated with yield
and hence these characters could be considered for earliness.

In the inter correlation among the components characters, plant height was
significantly and positively correlated with days to 50 percent flowering and days to
maturity. This result indicated that increase in plant height caused late flowering and
consequently the maturity was also delayed. The percentage of pod set was positively
correlated with number of pods per cluster and number of pods per plant. These
results clearly indicated that the percentage of pod set is one most important trait for
increasing the production of more number of pods per plant. However, increased
percentage of pod set and increased number of pods per cluster as well as number of
pods per plant were negatively correlated with green pod length, green pod width and
individual green pod weight. The length of pod had positive association with green
pod width and individual green pod weight. Therefore, knowledge on the inter
correlation association of component traits with pod yield per plant will help making
selection more precise and accurate.
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Phenotypic correlation coefficient for yield and quality traits

In the present investigation the phenotypic correlation coefficients also showed
similar trend as exhibited by genotypic correlation wherein the green pod width had
strong positive correlation with yield. In addition, the green pod width, green pod
length, number of flowers per cluster, number of pods per plant and percent pod set
had direct positive effect on yield (Table 3). It indicated that these characters can be
considered for selection in the improvement of pod yield per plant. Similarly, the
inter correlation among components traits, the flower characters as well as pod traits
were inter associated among themselves.

From the above discussion it may be concluded that the most important traits
viz., green pod length, green pod width, number of flowers per cluster and individual
green pod weight were found to be positively and significantly correlated both at
genotypic and phenotypic levels, indicating that these traits may be considered as
very important in selection and any improvement in these four characters would
bring about an enhancement in yield. For earliness, parameters such as days to 50
percent flowering and days to maturity may be taken into consideration. It is also
suggested that hybridization of genotypes possessing combination of such characters
will be useful for obtaining desirable segregants. Similar reports were reported by
Sonali et al. (2009) in pea.

(iii) Path analysis

Selection of superior genotypes based on yield as such may not be effective for
the enhancement of yield and hence selection should be made for component traits as
well. Association of yield components thus assumes a unique prominence as the basis
for selecting desirable genotypes with high yield potential. In addition, knowledge on
presence of association among component characters reveals that some of them may
serve as indicators of yield. In the present study, the path analysis reveals that
individual green pod weight exhibited very high direct positive effect (3.72) on pod
yield per plant. In addition, percent pod set, number of clusters per plant, pods per
plant and flowers per cluster and days to 50 percent flowering also showed very high
direct positive effect on pod yield (Table 4). This indicated that these characters
played an important role in increasing the pod yield. Therefore, the direct selection of
these characters may about bring an overall improvement in pod yield. These
findings were in agreement with the results reported Desai et al. (2003) in dolichos
bean, where the number of branches per plant, green pod crude protein showed high
and direct positive effects respectively on pod yield.

The days to maturity, pod length, plant height, green pod width and number of
pods per cluster had negatively direct effect on yield per plant. The residual effect
determines how best the causal factor accounts for the variability of the dependent
factor that is yield per plant in this study. In the present investigation the residual
effect of path coefficient analysis was 0.1519, which clearly indicated that the 15
characters taken for this investigation were sufficient for genetic analysis in dolichos
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bean. Only 15% of the variability was controlled by other traits besides these 15
characters. Based on the above results the traits such as, individual green pod weight
and number flowers per cluster, number of clusters per plant, percentage of pod set
and number of pods per plant were important yield contributing traits which were
positive and significantly correlated with pod yield and also showed high direct effect
on pod yield. For earliness, days to 50 percent flowering had to be considered.
Therefore, these traits shall be used as selection criteria for the improvement of yield
directly in dolichos bean.
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Table 1: Sources of Dolichos bean
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S. Genotype designation Accession name Source
No. | used in text and tables
1 DBI1 Dolichos Diana Ashoka Seeds Private Limited,
Bangalore
2 DB2 Dolichos Nandini Prabhakar Seeds Private Limited,
Bangalore
3 DB3 PHS Dhoni Prabhakar Seeds Private Limited,
Bangalore
4 DB4 Rohini Rasi Seeds Private Limited, Salem
DB5 Ankur Goldy Ankur Seeds Private Limited, Nagpur
6 DB6 Konkan Dr. Balasheb Sawant Konkan Krishi
Vidyapeeth, Dapoli , Maharashtra
7 DB7 Dolichos Ruchi Indosun Agri Genetics Private
Limited, Hyderabad
8 DBS Dolichos Nandi Aditya Seeds Private Limited,
Bangalore
9 DB9 Arka Jay Indian Institute of Horticultural
Research, Bangalore
10 DB10 Arka Vijay Indian Institute of Horticultural
Research, Bangalore
11 DBI11 COGB -14 Tamil Nadu Agricultural University,
Coimbatore
12 DBI12 Dolichos Senthil Senthil Seeds & Company Private
Limited, Bangalore
13 DBI13 PHS Dolichos Prabhakar Seeds Private Limited,
Bangalore
14 DB14 Kumbakonam local Kumbakonam, Tamil Nadu
15 DBI15 Madagadipet local Pondicherry
16 DB16 Ottanchathiram local Tamil Nadu
17 DB17 1C 354334 National Bureau of Plant Genetic
Resources, New Delhi.
18 DBI18 1C 354336 National Bureau of Plant Genetic
Resources, New Delhi.
19 DB19 1C 354337 National Bureau of Plant Genetic
Resources, New Delhi.
20 DB20 Lakshmi Super Seeds Private Limited,
Hyderabad
21 DB21 Gold 24 Sun Star Seeds Private Limited,
Hyderabad
22 DB22 Dolli Rasi Seeds Private Limited, Haryana
23 DB23 Theni local Tamil Nadu




Table 2: Estimation of variability parameters for dolichos bean genotypes

S Phenotypic Genotypic Phenotvoic coefficient Genetic coefficient of Genei C?enetic
X Character variance Variance Enotypic Coetticien variation Heritability enetic | - advance as
No of variation (PCV %) advance percent of
(PV) (GV) (GCV %) mean
1 Plant height 241.019 214.472 16.332 15.407 88.990 28.459 29.939
2 Number of branches per 0.648 0.481 12.811 11.041 74.270 1.232 19.602
plant
3 Daysto 50% flowering 16.130 15.741 8.180 8.081 97.590 8.074 16.445
4 Number of flowers per 11.967 8.930 16.942 14.635 74.620 5.318 26.043
cluster
5 Number of clusters per 1.806 1.568 14.517 13.527 86.830 2.404 25.966
plant
6 Percent pod set 42.264 33.011 31.049 27.440 78.110 10.460 49.958
7 Daysto maturity 38.304 38.078 11.312 11.279 99.410 12.674 23.166
8 Number pods per cluster 5.318 4,911 29.656 28.498 92.350 4,387 56.416
9 Number pods per plant 83.499 72.614 24.008 22.389 86.960 16.370 43.010
10 Green pod length 2.779 2.626 21.475 20.876 94.500 3.245 41.805
11 Green pod width 0.203 0185 25.764 24.569 90.940 0.845 48.263
12 Individua green pod 1.325 1.260 28.720 28.007 95.100 2.255 56.264
weight
13 Green pod crude protein 4313 4.258 23.102 22.954 98.730 4.224 46.985
14 Green pod crude fiber 8.43 8.411 39.646 39.593 99.730 5.966 81.453
15 Pod yield per plant 827.571 797.648 20.373 20.002 96.380 57.118 40.452




Variability in field bean

Table 3: Genotypic correlation coefficient for different characters of dolichos bean

| 2 | 3 ] 4 | 5 | 6 | 7 1 8 [ 9 | 10 | 11 ] 12 | 13 | 14 [ 15
1 0049  0.488* -0.222 0.130 0274  0148* -0352 -0.408* 0.274 0.277 0.331 0.290 0.008 -0.163
la 0025 0454 -0.147 0.094 0234 0393 -0303 -0.352 0.225 0.260 0.294 0.284 0.005 -0.139
2 -0.278 0213 0.063 0098 -0361 0076 -0.190 -0.160 -0.010 -0.056 -0.133 0.245 -0.262
2a -0.241 -0.169 0.018 0061 -0306 0051 -0.171 0.119 -0.025 -0.050 -0.126 0.213 -0.225
3 -0.144 0.014 0.140 0944** 0147 0010 0.229 -0.286 -0.201 0.504* 0.143 -0.343
3a -0.107 0.027 0114 0927** 0151  0.014 -0.215 -0.255 -0.191 0.494* 0.138 -0.332
4 0.065 0311  -0047 -0074 0165 -0.185 0.316 -0.033 -0.154 0280  0.416*
4a 0.071 -0421*  -0039 -0073 0111 -0.117 0.307 -0.007 -0.139 -0.241 0.357
5 -0452 008 0254 0045 -0.228 -0.307 -0.301 0.162 0248  -0523**
5a 0420 0083 0255 0070 0211 -0.268 273 0.151 0232 -0.459*
6 0051 0513* 0.750** -0.349 -0.425¢ -0.561%* -0.090 0.266 0.150
6a 0.044 0468  0.702** -0.331 -0.370 -0.541%+ -0.077 0.233 0.132
7 0083  0.046 -0.241 -0.261 -0.163 0.487* 0.017 -0.285
7a 0079 0043 -0.235 -0.252 -0.159 0.482* 0.017 -0.277
8 0.681** 0734 -0730**  -0.854** 0.042 0.332 -0.404
8a 0.661** -0.685**  -0.654**  -0.819** 0.047 0.315 -0.361
9 -0677**  -0525**  -0.821** -0.106 0.004 0.126
% -0.620%* -0.453* -0.811** -0.099 0.002 0.146
10 0.613** 0.835** -0.092 0149 0.409%
10a 0.589** 0.806** -0.089 -0.186 0.390
11 0.763** -0.287 0243 0520**
1la 0.711** -0.277 0234 0489
12 -0.160 0224 0.406*
12a -0.155 -0.216 0.385
13 0.190 -0.304
13a 0.188 -0.298
14 -0.302
14a -0.297

* ** Significant at 5 and 1% levels. @ denotes phenotypic correlation co-efficients.

1 = Plant height, 2 = Number of branches per plant, 3= Days to 50%age flowering, 4 = Number of flowers per cluster, 5 = Number of cluster per
plant, 6 = Percent pod set, 7 = Days to maturity, 8 = Number of pods per cluster, 9 = Number of pods per plant, 10 = Green pod length,
11 = Green pod width, 12 = Individual green pod weight, 13 = Green pod crude protein, 14 = Green pod crude fiber, 15 = Pod yield per plant.



Table 4. Path coefficient for direct and indirect effects of different traits

| «+ ] 2 [ s [ &« | s | s | 7 ] 8 | o | o | n 12 13 14 15
1 -05017 00321 05871 02256 01479  -04994  -04426 00830  -04582  -02089  -00671 12318 01579 00005 -0.163
2 0026 06547 0338 02164 00721 01789 03817  -00180  -02133  -01220 00023  -02000  -00723 00163 -0.262
3 02448  -0182 12030 01469 00161 02550  -0999  -00346 00116 01741 00693  -07492 02747 00095 0343
4 01113 01393 01737 10174 00741  -05673 00492 00174 01854 01412 00766  -01209  -0083%8  -00186 0.416*
5 00650 0044 00170 00661 11406  -08250  -00010  -00600 00507 01739 00744  -11180 00885  -00165  -0523+
6 01373  -00642 01687  -03164  -05157 18245  -00544 01210 08411 02656 01030  -20870  -00492 00177 0.150
7 0208 0231 1132 00473 0098l 00938  -10584  -00197 00511 01840 00631  -06072 02656 00011 -0.285
8 01765 00498 01764  -00750 02902 08354  -00882  -02359 07643 05592 01769  -31782 00228 00221 -0.404*
9 02048 01244 00124 01681 00516 13675  -00482  -01607 11222 05160 01271  -30526  -00578  0.0003 0.126
10 01375 01048  -02749  -01885 002602 063590 02556 01731 07508  -07621  -0.1485 31053  -00499  -0.0129 0.409*
11 01389  -00062  -03442 03217 03505  -07758 02759 01722  -05887 04671  -02422 28366  -0.1564 00162  0.520%*
12 -01661  -00368  -02423  -00331  -03428  -10236 01728 02016 09209 06362 01847 37200  -00873 00149 0.406*
13 01453  -00868 06060  -01563 01852  -01647  -05156  -00009  -01190 00698 00695  -0.5054  0.5453 0.0127 -0.304
14 00039 01602 01714  -02850  -0.2828 04854  -00178  -00783 00042 01476 00588  -0.8323 01036  0.0666 -0.302

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

1 = Plant height, 2 = Number of branches per plant, 3= Days to 50%age flowering, 4 = Number of flowers per cluster, 5 = Number of cluster per
plant, 6 = Percent pod set, 7 = Days to maturity, 8 = Number of pods per cluster, 9 = Number of pods per plant, 10 = Green pod length, 11 = Green
pod width, 12 = Individual green pod weight, 13 = Green pod crude protein, 14 = Green pod crude fiber, 15 = Pod yield per plant.





