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ABSTRACT

In the context of climate change,a versatile wild legumelike Vigna stipulacea(Lam.)
Kuntz, resistant to biotic & abiotic stresses would anticipate as an alternative to
leguminous fodder. To figure out its potential for fodder yield, variability and diversity
present in population was assessed by including thirty genotypes in randomized block
design with three replications. High genotypic coefficient of variation (GCV) and
phenotypic coefficient of variation (PCV) was reported for number of secondary
branches plant™, number of nodes plant?, internodal length, green fodder yield plot™,
dry fodder yield plot?, leaf dry weight plant™, stem dry weight plant®, plant height, Leaf
area index (LAI) and leaf stem ratio (LSR). As there was high GCV, direct selection of
these characters is feasible. High heritability combined with high genetic advance was
observed for number of secondary branches plant®, number of leaves plant™, number
of nodes plant™, internodal length, green fodder yield plot™, dry fodder yield plot™, leaf
dry weight plant™, stem dry weight plant™, seed yield plant™, plant height, LAl and LSR
implying traits were controlled by additive gene action where direct selection is
possible. Based on cluster analysis, genotypes were grouped into five clusters and
highest inter-cluster distance was between clusters Il & V implying greater divergence
between them and can be considered as parents for hybridization. Cluster V & IV
exhibited highest mean values for various traits contributing to fodder yield, genotypes
belonged to these clusters can be utilized as parents for improving fodder yield of Vigna
stipulacea.

coefficient of variation (PCV), Heritability, Genetic Advance as per cent mean (GAM),
Genetic divergence, Cluster analysis, Vigna stipulacea

1. INTRODUCTION

Livestock sector plays a substantial part in rural livelihood and economy, contributing 6.0 %
of total GVA NDDB, [1]. It transforms low-value, inedible or unpalatable material into milk,
meat and eggs and contribute directly to food security. Besides food supply, it provides
natural fertilizers, leather, traction and transportation, etc. and contribute to income security.
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As it has considerable role in both food and income security of the nation, it deserves
meticulous care and emphasis in terms of balanced nutrients for better health. The nutritive
value of feed and fodder has a significant impact on livestock productivity. For better health
and yield of milk, livestock need a balanced diet of three parts of green grass and one part
of leguminous fodder [2][3].

only ten species are domesticated [5]which have recognized uses ranging from forage,
green manure and cover crops in addition to their high protein. Besides its recognised uses,
domesticated Vigna species due to their poor adaptability to stress, yield minimum. On the
other side, wild Vigna species which are chief source of food, fodder and manure, possess
remarkable characters of biotic and abiotic stress resistance [6]. Among 200 species of
genus Vigna[7], it includes more than 100 wild species which do not even have common
names [8] and are denoted as the under-exploited wild Vigna species, undomesticated
Vigna species and wild Vigna[5]. These wild Vigna species are adapted:to various habitats
including harsh environments such as sandy beaches, acid soils, limestone:rocks, deserts
domesticate these wild species well adapted to environmental stress than.improving stress
resistance of the existing low level resistant domesticated species -gue-to-thelow-levelsof
resistance-to-environmental-stress. Tomooka et al. [8]reported thatiunder harsh climatic and
environmental conditions (biotic and abiotic stress),.the domesticated Vigna species find
difficult to resist and perform well while their ‘wild under-exploited relatives thrive
successfully.

Among the seven subgenera under the genus Vigna, the Asiatic one is Ceratotropis which
includes 24 species of which Vigna stipulacea, is an underutilised wild legume with good
source of food and fodder, especially combat climate change regime of tropical habitats and
biotic stress management [9]. It isdlocally.knownas minnipayaruwith a ~445.1 Mbp genome
size and belongs to secondary gene pool of cultivated black gram and green gram. Seeds
of this species are edible and primarily grown locally as pasture but often as food [10]. It
inhabits parts of South Asia mostly lowland paddy fields prior to paddy cultivation which
possess various favourable traits such as faster growth, shorter duration and broad
resistance to various pests and diseases due to which it has potential for domestication as a
new crop and the desirable traits present may be transmitted to the cultivated Vigna species
for their improvement [11].

Wild Vigna species present a very wide range of untapped variability both in terms of
important agronomic ‘characteristics and genetic diversity which makes it an important
source of.information for crop improvement and an important food and animal feed source
for the future.[5]. The domestication, adoption and industrial utilization of the under-
exploited wild Vigna species could be of utmost importance in contributing to achieving the
FAO expectation to increase food production by 70 percent more by the year 2050 [5].

Hence, the present investigation was undertaken with the objectives of determining the
amount of untapped genetic variability and genetic diversity present amongVigna stipulacea
genotypes and use that information in crop improvement of Vigna stipulacea or related wild
and domesticated Vigna species for fodder yield.

2. MATERIALS AND METHODS

2.1 Plant Materials
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Thirty genotypes of Vigna stipulaceawhich, were collected from various locations were
accessed from ICAR-NBPGR (National Bureau of Plant Genetic Resources), New Delhi

andfermed-the-material-of-the—study—The-genotypes were used as materials for the study.
The list of the genotypes is given are-listed in the Table 1[12].

2.2 Experimental Design

Experiment was performed during Rabi 2021-2022 in Randomized Block Design (RBD) with
three replications at the Department of Plant Breeding and Genetics, College of Agriculture,
Vellayani, Kerala Agricultural Universitylocated at a latitude of 8.440° N and longitude of
76.9888° E with an altitude of 29 m above MSL(mean sea level). Seeds were first scarified
using sand paper and then sown in field at a spacing of 30 x 15 cm in a plot size of 3m?. At
50 percent flowering stage,observations were recorded from five randomly selected
representative plants and evaluated for characters such as number of secondary branches
per plant, number of leaves per plant, number of nodes per plant, internodalilength (cm),
days to 50 percent flowering, green fodder yield per plot (g), dry fodder yield:per plot (g),
leaf dry weight per plant (g), stem dry weight per plant (g), number of seeds per pod, 100
seed weight (g), seed yield per plant, plant height (cm), days to maturity, leaf area index
(LAI) and leaf stem ratio (LSR).

Table 1. List of @accessions of Vigna stipulacea used for the study

Treatment Accession name Institute District State

T1 IC 331457 NBPGR* Bilaspur Chhattisgarh

T2 IC 121435 NBPGR - -

T3 IC 261384 NBPGR Kurnool Andhra Pradesh

T4 IC 550551 NBPGR Srikakulum Andhra Pradesh

T5 IC 550545 NBRPGR Srikakulum Andhra Pradesh

T6 IC 553557 NBPGR West Godavari | Andhra Pradesh

T7 IC 524667 NBPGR Cuddapah Andhra Pradesh

T8 1C.553494 NBPGR Kurnool Andhra Pradesh
Madhya

T9 IC 622865 NBPGR Bhopal Prade);h

T10 1C.261321 NBPGR Kurnool Andhra Pradesh

T11 IC 550531 NBPGR Vizianagaram Andhra Pradesh

T12 IC 622860 NBPGR Rewa ';f;dd?;ah

T13 IC 610275 NBPGR Kurnool Andhra Pradesh

T14 IC 625694 NBPGR Idukki Kerala

T15 IC 553525 NBPGR Prakasam Andhra Pradesh

T16 IC 521215 NBPGR Ramnathpuram | Tamil Nadu

T17 IC 553520 NBPGR Prakasam Andhra Pradesh

T18 IC 331436 NBPGR Khurda Odisha

T19 IC 550548 NBPGR Srikakulam Andhra Pradesh

T20 IC 553516 NBPGR Prakasam Andhra Pradesh

T21 IC 417392 NBPGR Coimbatore Tamil Nadu
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T22 IC 331453 NBPGR Raipur Chhattisgarh

T23 IC 331454 NBPGR Raipur Chhattisgarh

T24 IC 305192 NBPGR Kurnool Andhra Pradesh
T25 IC 553510 NBPGR Prakasam Andhra Pradesh
T26 IC 550536 NBPGR Vizianagaram Andhra Pradesh
T27 IC 550532 NBPGR Vizianagaram Andhra Pradesh
T28 IC 553538 NBPGR Krishna Andhra Pradesh
T29 IC 550538 NBPGR Vizianagaram Andhra Pradesh
T30 IC 553554 NBPGR West Godavari | Andhra Pradesh

*NBPGR="?

2.3 Statistical Analysis

Significant differences between genotypes for various characters was tested by using
analysis of variancefor replicated data applying the method .suggested by Panse and
Sukhatme[13] by using “GRAPES” (General R based Analysis" Platform- Empowered by
Statistics) software of Kerala Agricultural University [14]. The:mean values:were compared at
a p< 0.05 significance level.

Genetic parameters such as coefficient of variation,, heritability and genetic advance as
percent of mean were analysed and estimated using “GRAPES” software of Kerala
Agricultural University [14]. Range of coefficient of variation,was classified according to the
scale given by Sivasubramanian and Menon [15]and:the obtained values of heritability and
genetic advance as percent of mean foreach trait was classified according to the scale put
forthe by Johnson et al. [16].

Genetic divergence was evaluated,using D?statistics method suggested by Mahalanobis[17]
which was elaborated by Rao [18]. The contribution of individual trait to genetic divergence
was evaluated using the method suggested by Singh and Chaudhary [19], Nadarajan and
Gunasekaran [20]. Data recorded:for various characters from representative samples was
evaluated using Indo stat software, by following Tochers method.

3. RESULTS AND, DISCUSSION
3.1 Analysis of Variance

The utmost requirement for any effective breeding programme is the availability of
considerable variation in the germplasm. Therefore, assessing the genetic variability
existing in itsigenetic makeup is crucial. Analysis of variance is a powerful tool that partition
genetic variability from total variability and helps a breeder on deciding further breeding
programme. The analysis of variance for various characters of V. stipulacea are mentioned
in Table 2. Analysis of variance revealed that the mean sum of squares due to genotypes is
significant for all characters considered except number of seeds per pod among all
accessions. Gore [21] observed significant differences among 94 accessions of Vigna
stipulacea and Vigna trilobata for most of the characters such as plant height, number of
days to 50 percent flowering, days to maturity and number of seeds per pod which is in line
with the present study except for number of seeds per pod. The reason for non-significant
variation for number of seeds per pod in the present study might be due to the fact that
either the number of accessions studied were low or the wild materials have less seed yield



potentiality and variability. Result was in accordance with the reports of
Venkateswarlu[22],Sathya and Jayamani [23] and Sineka et al.[24]in Vigna radiata.

3.2 Genetic Parameters

3.2.1 Coefficient of variation

the Figure 1. Biometrical characters exhibited high PCVthan GCV for all the traits
considered except for plant heightimplying the presence of environmental effects on
expression of these characters. However, environmental influence was not observed for
character plant height as the values of PCV and GCV were same. Similar results were
observed in Vigna mungo[25], Vigna unguiculata[26], Vigna subterrenean[27] and Vigna
mungo [28].

A high range of GCV and PCV was reported for number of secondary<branches plant per
plant, number of nodes per plant, internode length (cm), green fodder yield perplot'(g), dry
fodder yield per plot (g), leaf dry weight per plant (g), stem dry weight per plant, seed yield
per plant (g), plant height (cm), leaf area index and leaf stem ratio (LSR). As.GCV is high,
direct selection of these characters are feasible and results wwere are“in accordance with
Venkatesan et al.[29] in Vigna mungo and Praveena [30] and Varanyaet al.[31] in Vigna
unguiculata.

Similarly, Phogat et al.[32] and Singh et al.[33] got high'PCV:and GCV for green fodder yield
per plant and dry matter yield per plant. For leaf dry weight per plant and stem dry weight
per plant, Malarvizhi et al.[34] and Singh et al.[35].0btained comparable results. High value
of PCV and GCV was reported by Thorat and Gadewar[36] for leaf area index also.

Days to 50 percent flowering andnumber. of seeds per pod exhibited low GCV and moderate
PCV. Low GCV was observed by Varanyaet al.[31], Phogat et al. [32] and Praveena [30] in
Vigna unguiculata for days to 50 percent flowering which implies that these this characters
had less genetic variability. Number ofleaves per plant and 100-seed weight had medium
range of PCV and GCY and similar results of PCV were observed for 100-seed weight by
Bandi et al.[37]. Days to maturity, had low GCV and PCV and similar results were obtained
by Bandi et al.[37] in Vigha mungo andSineka et al.[24] in Vigna radiata.

3.2.2 Heritability and genetic advance as percent mean (GAM)

In any crop improvement effectiveness of selection is affected by heritability and genetic
advance because high heritability combined with high genetic advance associates with
additive gene action which directly increase the heritability of a character by patrtitioning
environmental:effect from total variability. The values of heritability and genetic advance as
percent of mean were are mentioned in Table 4—Anrd and represented graphically in Figure
2. High range of heritability combined with high genetic advance was observed for number
of secondary branches per plant, number of leaves per plant, number of nodes per plant,
internodal length, green fodder yield per plot, dry fodder yield per plot, leaf dry weight per
plant, stem dry weight per plant, seed yield per plant, plant height, leaf area index and leaf
stem ratio which implies that these characters were controlled by additive gene action
where direct selection is feasible and can be used as good selection criteria for crop
improvement in V. stipulacea to be utilized for fodder purpose. Similar results were obtained
by Onwubiko [27] in Vigna subterrenean for number of branches per plant, number of nodes
and internodal length, Malarvizhi et al. [34] for number of branches per plant, number of
leaves per plant, dry weight of leaves, dry weight of stem, dry matter yield, plant height ,
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Kumar et al.[38] for seed yield per plant in Vigna unguiculata and Varanyaet al.[31] for
number of leaves per plant, LAI, green fodder yield per plant, stem dry weight per plant, leaf
dry weight per plant, plant height and seed yield per plant in Vigna unguiculata.

Table 2. Analysis of variance of sixteen characters of Vigna stipulaceal

[ Comment [B7]: Omit end fullstop

Mean square CD(5%) | CV

Sl. Source of variation .

No. Genotypes Replication Error
Degrees of freedom 29 2 58

1 Number of secondary | ;o -, 15.24 1.64 2.09 12.051
branches per plant

2 Number of leaves per | 5 24, 11.43 3.77 3172 | 9.316
plant

3 Number of nodes per | _ o, 3.633 0.50 115 14.463
plant

4 Internode length (cm) 1.98* 0.121 0.03 0.286 11.33

5 Days to 50 percent | ,, o). 0.844 8.95 4889 | 8525
flowering

6 ;L‘i‘?g)mdder yield per | 1 6e703.76% | 34433 6202.10 |128.714 | 13.856

7 Dry fodder yield per | 19 gy 648.68 50.95 |12.66 | 11.058
plot (g)

8 Leaf dry weight per |, . 0.420 0.07 0.437 | 14.244
plant (g)

9 Stem dry weight per | | oo, 0:070 0.05 0372 | 13.99
plant (g)

10 | Number of seeds per |y o ns 0.311 3.39 ; 14.488
pod (9)

11 | 100 seed weight (g) 0.07* 0.012 0.02 0.218 10.479

12 Seed yield perplant (g):| 2.89* 0.170 0.13 0.588 14.164

13 | Plant height (cm) 117.45* 410.800 16.66 6.671 11.809

14 | Days tomaturity 33.420* 14.233 3.498 3.057 3.411

15 | LeafArealndex (LAl) | 3.831* 0.102 0.126 0.58 17.93

16 | LeafStem Ratio (LSR) | 0.31* 0.058 0.012 0.182 10.286

* Significant at 5%, NS — Non-significant
Table 3. Components of variance for sixteen characters in Vigna stipulacear— - comment [B8]: bold
[Comment [B9]: Omit end fullstop.
SI. No. Characters Mean + SE PCV (%) GCV (%)
1 Number of secondary branches per 1061 + 0.738 24.06 20.82
plant
2 Number of leaves per plant 20.83 £1.120 18.44 15.91
3 Number of nodes per plant 4.87 +0.406 33.92 30.69




4 Internode length (cm) 1.56 £ 0.101 53.35 52.12
5 Days to 50 percent flowering 35.09 £ 1.727 10.25 5.69

6 Green fodder yield per plot (g) 568.37 + 45.47 | 42.87 40.57
7 Dry fodder yield per plot (g) 70.02 +4.470 46.20 44.86
8 Leaf dry weight per plant (g) 1.88 £ 0.154 49.69 47.62
9 Stem dry weight per plant (g) 1.63+£0.131 45.95 43.76
10 Number of seeds per pod (g) 12.71 +1.063 14.89 3.46

11 100 seed weight (g) 1.27 +0.077 14.99 10.65
12 Seed yield per plant (g) 2.54 +£0.208 4030 37.72
13 Plant height (cm) 34.57 £2.357 20.51 20.51
14 Days to maturity 54.77 +1.08 6.70 5.77

15 Leaf Area Index (LAI) 1.978+0.20 28.78 26.37
16 Leaf Stem Ratio (LSR) 1/081 + 0.064 30.97 29.26

SPP  100SW  SYP PH DM LSR

PCV mGCV

SB - No. of secondary branches  50% FLW - Days to 50% flowering SDW - Stem dry weight per plant (g) PH- Plant height (cm)
LEA - No. of leaves per plant GFY - Green fodder yield per plot ()  SPP - Number of seeds per pod (g) DM - Days to maturity
NOD - No. of nodes per plant DFY - Dry fodder yield per plot (g) SW - 100 seed weight (g) LAI - Leaf Area Index
IND - Internode length (cm) LDW - Leaf dry weight per plant (g) SYP - Seed yield per plant (g) LSR - Leaf Stem Ratio

Fig.-ure 1. IPCV and GCV of selected characters i "[Comment [B10]: bold
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SB - No. of secondary branches  50% FLW - Days to 50% flowering SDW - Stem dry weight per plant (g PH - Plant height (cm)
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NOD - No. of nodes per plant DFY - Dry fodder yield per plot (g) SW - 100 seed weight (g) LAI - Leaf Area Index

IND - Internode length (cm) LDW - Leaf dry weight per plant (g) SYI" - Seed yield per plant (g) LSR - Leaf Stem Ratio

Fig. ure 2. Heritability and genetic advance as per cent;mean (GAM) of selected

characters
Table 4. Heritability and genetic advance of sixteen characters in Vigna stipulacea. - [cOmment [B11]: bold and omit end fullstop. ]
sl. Heritabiliyy | Senetic advance
NoO Characters (percent) as percent of
' P mean (GAM)
1 Number of secondary branches .per 74.90 37.12
plant
2 Number of leaves per plant 74.50 28.29
3 Number of:nodes per plant 81.80 57.19
4 Internade length (cm) 95.40 97.32
5 Days to 50 percent flowering 30.80 6.51
6 Green fodder yield per plot (g) 89.60 79.09
7 Dry fodder yield per plot (g) 94.30 89.72
8 Leaf dry weight per plant (g) 91.80 94.00
9 Stem dry weight per plant (g) 90.70 85.82
10 Number of seeds per pod (g) 5.40 1.65




11 100 seed weight (g) 50.50 15.59
12 Seed yield per plant (g) 87.60 72.74
13 Plant height (cm) 66.80 28.24
14 Days to maturity 74.20 10.23
15 Leaf Area Index (LAI) 83.90 95.06
16 Leaf Stem Ratio (LSR) 89.30 56.96

3.3 Cluster Analysis

Genetic diversity is an essential prerequisite for crop improvement programme because
when genetically varied parents are crossed it may foster:heterosis or produce superior
recombinants due to accumulation of gene combinations from both ‘parents. Genetic
diversity associated with germplasm is abundant and_often utilised for developing several
improved crop types varieties. Extent of genetic diversity, present.among thirty genotypes
under study was estimated with Mahalanobis D statistics tsing Tochers method. All sixteen
characters were considered for cluster analysis and given in Table 5. All the genotypes were
grouped into five clusters indicating the existence-of.a substantial genetic variance for the
traits being evaluated. Similar divergence analysis was done by Janjal and Mehta [39] who
grouped forty-seven genotypes into 9 clusters in rice bean (Vigna umbellata), Praveena et
al. [30] grouped thirty fodder cowpea (Vigna unguiculata) genotypes into 11 clusters, Sahoo
et al. [40]grouped fifty genotypes into 12 clusters in moth bean (Vigna aconitifolia) Which
genotypes into different clusters revealed cluster | was the largest Wlth seventeen
genotypes followed by cluster Il with seven genotypes, cluster Ill with four genotypes and
cluster IV & cluster.V with one:.genotype each. Five cluster groups including various
genotypes was represented by a dendrogram and shown in Fig. 3.

3.3.1 Intracand inter.cluster distances

Average inter and intra cluster D*values of five clusters were are given in Table 6. The inter-
cluster “D? values were higher than the intra-cluster D® values implying that there is
substantial genetic variation between cluster genotypes for the attributes in question. The
maximum—and—minimum intra-cluster D? values varied from 13.24 {(cluster—H) to 12.19
{eluster ). The Hhighest intra-cluster distance was observed in cluster Il (13.24) followed
by cluster | (12.27) and cluster Il (12.19). Cluster IV and cluster V intra cluster D? values
were zero as they consist single genotype.

The inter-cluster D? values varied from 25.17 to 16.93. The highest inter-cluster D? values
among genotypes was observed between clusters Il and V (25.17) followed by clusters |
and IV (22.84), | and V (22.51), | and 11 (19.82), Ill and IV (19.72), Il and IIl (19.51), lll and V
(19.31), 1 and Il (19.21), Il and IV (17.63) lowest inter-cluster D? values was observed
between cluster IV and V (16.93). Fig. 4. represents the intra and inter cluster genetic
distances among the genotypes.
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The genotypes in cluster Il had the highest intra-cluster distance, suggesting that genotypes
of this clusters differ in terms of morphological traits and performance. Maximum inter-
cluster distance observed for clusters Il and V (25.17) shows that the genotypes belonged
to these clusters vary greatly and might be exploited in a hybridization strategy to produce
superior recombinants in the segregating generations. Low levels of intra-cluster distances
were noticed between cluster IV and V (16.93)indicatingof little genetic diversity within the
group. Thus, choosing parents from this cluster may be discouraged.

3.3.2 Cluster means

Cluster means of sixteen characters showed that Cluster V had highest mean values for
number of leaves per plant, number of per plant and plant height. Cluster IV had highest
mean values for number of secondary branches per plant, internodal length, .green fodder
yield per plot, stem dry nodes per plant, green fodder yield per plot, dry fodder yield per plot,
leaf dry weight per plant, 100 seed weight, seed yield per plant, plant height. Cluster Ill had
highest mean value for days to 50 percent flowering, days to maturity, leaf area index and
leaf stem ratio. Cluster Il had highest mean value for number of seeds-per pod. Cluster
means of various characters were are given in Table 7.

Through cluster means, it is inferred that cluster V genotypes can be selected for improving
number of leaves per plant, number of nodes per plant,.green fodder yield per plot, dry
fodder yield per plot, leaf dry weight per plant and plant height. Cluster IV is a better
contributor for number of secondary branches per plant,.internodal length, green fodder
yield per plot, stem dry weight per plant, 100-se€d weight, seed-yield per plant, plant height.
Since genotypes belonged to cluster V and. cluster IV had highest mean values for major
fodder yield and yield attributing traits, consequently these genotypes can be utilized as
parents in breeding programmes for improving fodderiyield of Vigna stipulacea.

3.3.3 Per cent contribution of individual character to total divergence

From percentage contribution analysis, it was concluded that among all the characters
studied seed yield per plant,(26.67%) contributed majorly towards total divergence followed
by leaf stem ratio (20.92%), internodal length (20.00%),leaf area index (8.97%), green
fodder yield per plot.(6.90%), number of nodes per plant(5.98%), dry fodder yield per plot
(5.52%), stem dry weight per plant (2.07%), 100 seed weight (1.38%), number of secondary
branches per plant(0.92%), days to 50% flowering(0.23%), number of leaves per plant
(0.23%), plant:height (0.23%). Among all the characters studied leaf dry weight per plant,
number of:seeds per.pod and days to maturity showed least contribution towards total
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Number of

Cluster enotypes . .

_g yp Accessions in each cluster
number in each

cluster

T3 (IC 261384), T6 (IC 553557), T21 (IC 417392), 120 (IC
| 17 553516), T8 (IC 553494), T16 (IC 521215), T14 (IC
625694), T9 (IC 622865), T17 (IC 553520), T18 (IC




331436), T13 (IC 610275), T30 (IC 553554), T11l (IC
550531), T12 (IC 622860), T23 (IC 331454), T22 (IC
331453), T19 (IC 550548)

T2 (IC 121435), T7 (IC 524667), T10 (IC 261321), T4 (IC

[ 7 550551), T5 (IC 550545), T24 (IC 305192), T27 (IC
550532)

. 4 T26 (IC 550536), T29 (IC 550538), T15 (IC 553525), T28
(IC 553538)

\Y 1 T1 (IC 331457)

Vv 1 T25 (IC 553510)

Table 6. Average intra and inter-cluster distances|

| Il I} IV Vv
| 12.27
Il 19.82 13.24
I} 19.21 19.51 12.19
v 22.84 17.63 19.72 0.00
\ 2251 25.17 19.31 16.93 0.00

Table 7. Mean values and percentage contribution of individual characters towards
total divergencel

Percent
Sl No. | Characters Cluste”| Cluster | Cluste | Cluste | Cluste contribution
ri 1] r il riv rv
(%)
Number of
1 secondary | 4095 | 957  |933 | 1467 |13 0.92
branches per
plant
Number of
2 leaves per | 20.41 | 19.43 21.17 27.00 30.33 0.23
plant
Number of
3 nodes per | 3.98 5.67 6.25 6.67 7.00 5.98
plant
4 Internodal 096 |225 |235 |300 |1.83 |20.00
length (cm)
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Days to 50%

5 . 3416 |3524 |3867 |3567 |3500 |0.23
flowering
Green fodder

6 yield per plot | 447.08 | 588.19 |883.33 | 900.00 | 900.00 | 6.90
(9)
Dry  fodder

7 yield per plot | 52.86 |77.86 |87.25 | 150 158 5.52
(9)
Leaf dry

8 weight per|135 |[210 |244 |4 480 |0.00
plant (9)
Stem dry

9 weight per|131 |179 |188 |347 |310 |207
plant (9)
Number of

10 seeds per | 12.10 | 13.86 13 13.67 13 0.00
pod

11 100 seed | 5 1133|121 | 1460 | 140 | 138
weight (g)

12 Seed yeld |\ o5 1378 12327 |890 |300 |2667
per plant

13 (Pc'r"f:]';t height | 51 9o | 3743 (3675 |4267 |4267 |023

14 Days 105,00 |58529 [58.33% | 56.00 |55.00 |0.00
maturity

15 Leaf —area|, " lo12 016 |015 |014 |897
index
Leaf stem

16 100 096 |157 |093 |151 |2092

ratio




Clustering by Tocher Method
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Figure 3. [Dendrogram showing pattern of clustering of thirty genotypes of Vigna
stipulacea
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Conclusion

Studies on the genetic variability'and diversity of the wild and domesticated wild relatives of
the Vigna species are essential to provide useful information that will aid to improve the
cultivated varieties or to-domesticate the wild ones. Analysis of variance revealed that all the

characters except number of primary branches per plant and number of seeds per pod { Comment [B20]: Not present in Table 2. Why?

differed:significantly and had considerable variation among genotypes. A high range of GCV
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and PCV was reported for most of traits and direct selection of those characters is feasible. ¢ P

31

High range of heritability combined with high genetic advance was observed for most of the
fodder yielding and yield attributing characters which implies that these characters were
controlled by additive gene action where direct selection is feasible and can be used as
good selection criteria for crop improvement of V. stipulacea to be utilized for fodder
purpose. Genotypes of clusters Il and V can be used as parents for crossing in hybridization
programmes and aid in exploiting heterosis as they had maximum inter-cluster distance.
Genotypes belonged to cluster V and cluster IV had highest mean values for major fodder
yield and vyield attributing traits, hence can be utilized as parents in breeding programmes
for improving fodder yield of Vigna stipulacea.
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