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Introduction



1. INTRODUCTION

The importance of livestock of Indian agriculture reflects the importance
of fodder crops. The state’s fodder resources are inadequate to meet the
requirement of livestock population. Since there is very little scope for increasing
the arca under fodder crops, the only alternative is to increase production of

existing fodder crops through the development of improved varieties.

, Rice bean (Vigna umbellata {Thunb.) Ohwi and Ohashi) is one of the
important under exploited pulses in India. [t is an excellent scurce of protcin
and can be used as food, fodder and cover crop. It is richer than cowpea and
black gram in protein, calcium and phosphorous and contains good amounts

ol vitamins, especially thtamine, niacin and riboflavin.

Any crop improvement programme begins with the scarch for variability
in the germplasm.  Selection of genotypes exhibiting high herftability and
genctic advance tor desirable yield component characters is a pre requisite in
the development of high yielding varieties.

Hybridization is a powerful technique in crop improvement. the main
objective being creation of genetic variability. This is achieved when genes from

divergent parents are brought together in IFy. Mahalanobis D? statistic helps in the

selection of genetically divergent parents for hybridization programmes.

The present investigation was undertaken with the objective of
estimating the wvariability in the .important economic characters and the
cenetic divergence among the accessions in order to group them into clusters

=

. . - . . . . 3 . -
based on the magnitude of genetic distance using Mahalanobis D” statistic.
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2. REVIEW OF LITERATURE

Rice bean, a potential legume crop, is one of the non-traditional under-
utilized legumes which has recently gained attention as a supplementary food
crop. Rice bean possesses immens_e potenti.al due. to its putritional quality and
its multipurpose use as food, animal feed, cover crop, green manure and as
) soil enricher. Studies have shown that this crop possesses rich genetic

diversity which provides ample scope for breeding. A review of the reports on

research already made in the above context is presented here.

2.1  Variability

Variability studies conducted by Kumar and Mishra (1981) in 50 diverse
genotypes of cowpea revealed that in green forage yield, dry matter yield and

seed yield, environmental coefficient of variation exceeded the corresponding

genotypic coefficient of variation.

Sharma et al. (1988) studied 35 genotypes of Vigna unguiculuta and
reported maximum genotypic coefficient of variation for dry matter yield,
plant height, green forage yield, pods per plant, seed weight, green pod yield

and days to 50% maturity.

t

Mendoza et al. (1990) evaluated the chemical composition of 33 accessions of
7 legume speciés, They found that the mature seeds contained 18-30% protein and
50-60% carbohydrates. Seed protein contents of Canavalia ensiformis, Canavalia
gladiata, Mucuna pruriens and Clitgria ternatea ranged from 28-30%,those of
Dolichos  lablab and Phaseolus lunatus ranged from 18.5-26.1% and

Vigna umbeliata had the lowest protein content of 17.4-17.6%.



Ushakumari and Chandrasckharan (1991) reported that i fodder lablub
the maximum genotypic cocfficient of vartation was for dry matter production

followed by total leaf arca.

In rice bean, Baisakh (1992} reported wide variation in the means of
different genotypes for branches per plant, plant height, pod clusters per
plant, pods per plant, pod length, seeds per pod, 100 seed weight, yield per

plant and days to 50% flowering.

Thaware ef al. (1992) reported considerable variation for green fodder

yield and nutrient composition in 30 varieties of fodder cowpea.

Mishra et al. (1995) studied genetic variability and inter-relationships
between yield and its components in rice bean and reported moderate to high

genotypic coefficients of variation for all traits except seeds per pod.

In rice bean, phenotypic and genotypic coefficients of variation were
high for seed yield per plant, effective nodes per plant, pods per plant, days to
50% flowering and pod maturity, 100 seed weight and plant height (Das ¢f al..

1997).

Kumar et al. (1997) reported significant variability for all the ninc

characters studied in 30 selected rice bean mutant lines.

In green gram, Das and Chakraborty (1998) reported high genotypic
coefficients of variation for characters like plant height, branches per plant,
pods per plant, pod length and yield per plant.

Variability studies by Sharma (1999) in 42 diverse genotypes of cowpea

showed that the genotypes differcd significantly for all the characters studied.



Yadav ¢ al. (1999) studied variability parameters in 40 diverne
genotypes of chickpea planted under normal and late sown conditions at two
Jocations for two crop seasons. The analysis of variance revecaled high

variability for different traits studied.

Based on variability studies Borah and Khan (2000) reported
considerable variation among genotypes of fodder cowpea for all the
. characters studied. High estimates of PCV and GCV were observed for

number of branches, number of leaves, dry weight of leaves, dry weight of

‘stem, dry matter yield and green fodder yield.

Based on variability studies in fodder cowpea, Manonmani et «l. (2000)

reported that green fodder yicld recorded the highest PCV and GCV.

2.2 Heritability and genetic advance

The extent to which the variability of a quantitative character is
transferable to the progeny is referred to as heritability for that particular
character.  Heritability estimates along with genetic advance is usually
more useful in predicting the resultant effect through selection of the best
individual.

Das et al. (1978) conducted variability and correlation studies in 36
strains of fodder cluster bean and reported that number of branches per plant

had high heritability followed by plant height and dry fodder yield.

Based on genetic studies using 30 genotypes of fodder lablab,
Ushakumari and Chandrasekharan (1991) reported high heritability for
number of leaves, followed by plant height and dry matter production while it

was moderate for crude protein content.



Mishra ¢t «f (1995) reported moderate to high heritability and high
genetic gain for seed yield ,days to 50% flowering, plant height, 1000 seed

volume and test weight in rice bean.

High heritability and genetic advance were reported for days to 50%
flowering, pod maturity, seed yield per plant, effective nodes per plant, pods

per plant and plant height in rice bean by Das et al. (1997).

Kumar et al. (1997) reported high heritability estimates together with

high genetic advance for plant height in 30 selected rice bean mutant lines.

Sharma (1999) reported high heritability values for most of the
characters studied and high genetic advance coupled with high heritability for
plant height in cowpea..

Borah and Khan (2000) reported high heritability along with high
genetic advance for number of branches, number of leaves, dry weight of
stem, dry weight of leaves, dry matter yield, green fodder yield and plant

height in fodder cowpea.

M. nonmani ef af. (2000) studied ten diverse genotypes of fodder cowpea

and reported that  genetic advance was high for green fodder yield and

heritability was high for days to 50% flowering.

2.3 Correlation _ : .

Das et al. (1978) conducted correlation studies in 36 strains of fodder
clusterbean and reported that dry fodder yield and number of branches had

positive and significant correlation with number of clusters per plant.



Correlation analysis in forage cluster bean showed that leaf weight and
stem weight had high positive correlation with both green fodder yield and

dry matter yield (Shanmugam and Balasubramanian, 1983).

Sharma ef al. (1988) reported that in fodder cowpea, green forage yield
was positively and significantly correlated with days to 50% maturity, days to

first flowering, plant height, pods per plant and seeds per pod.

Based on correlation studies in fodder cowpea, Jindal (1989) reported
that green fodder yield, leaf weight, stem weight, number of branches, plant
height, leaf number and stem girth were positively and significantly

correlated among themselves.

Based on genetic studies using 30 genotypes of fodder lablab
Ushakumari and Chandrasekharan (1991) reported that green fodder yield had
high positive and significant genotypic correlation with plant height, dry

weight of leaf and stem and dry matter production.

Aravindan and Das (1995) based on correlation studies using 59
genotypes of fodder cowpea reported that fodder yield was significantly and
positively correlated with leaf area index, specific leaf yield, number of branches

per plant, dry matter yield, leaf: stem ratio and crude protein content.

Correlation studies by Ponmariammal and Das (1996) revealed that
green fodder yield in cowpea was positively correlated with days to flowering,
plant height, number of leaves, number of branches, leaf arca index, dry matter
yield, leaf stem ratio and protein content. Plant height, number of leaves and

number of branches were positively associated among themselves. Dry matter



vield was positively correlated swith Teaf o stem ratio and crude protein
content.

Singh el af. (1998) reported that in cowpea genotypie corrclation
coefficients were higher than their corresponding phenotypic corrclation
coefficients.

Chaudhari et «! (2000) rcported that in rice bean grain yield was
positively correlated with plant height, branches per plant, pods pecr cluster,
pods per plant and pod length.

In fodder cowpea Manonmant ef al. (2000) reported positive correlation
of green fodder yield with number of branches per plant | leaf length and leaf
width.

Correlation studics in rice bean revealed that plant height showed
positive correlation with grain yvield (Thaware er «f., 2000).

2.4 Path cocfficient analysis

Tindal(1989) studied path coefficient analysis in fodder cowpea and
reported that green fodder yicld. leaf weight, stem weight, number of
branches, plant height, leaf number and stem girth were positively and
significantly correlated among themselves. Branches per plant was found to
be the major component for fodder yield in cowpea.

Renganayaki and Sree Rengaswamy (1992 a) found that in blackgram,

primary leafl arca and plant height had higher positive direct effect on seed yield.
In cowpea, 1t was reported that plant height exerted maximum positive
direct effect on seed yicld followed by primary leaf area (Renganayaki and

Sree Rengaswamy, 1992 b).



In fodder cowpea, Ponmartammal and Das {1996) reported that dayvs to
flowering, plant height, number of feaves, number of branches and feaf © stem
ratio showed positive direet effect on green fodder yield. Plant height had
positive indirect effect on green fodder yield through number of branches.

number of leaves, dry matter yield and crude protein content.

Path analysis in fodder cowpea done by Srinivasan and Das (1996)
revealed that a desirable plant type for higher forage yield would be late

flowering with a tall plant stature and morc number of larger leaves.
H

Path analysis in rice bean revealed maximum positive direct effect of
number of clusters per plant followed by days to maturity and days to 30%

flowering on grain yield per plant (Sononc et «f., 1999).

2.5 Genetic divergence

Jindal and Gupta (1985) reported that analysis of data on 7 traits using
Mahalanobis D7 statistic led to the grouping of 39 strains of fodder cowpea
into 5 clusters. Leaf number per plant and branch number per plant
contributed most to total divergence.

Based on divergence studies in green gram, Tawar ¢f ol (1988) reported
that variability obscrved in parenis was related to the genetic diversity of the
parents sclected under the study.

Dharmalingam and Kadambavanasundaram (1989) assessed the gencltic
divergence for 8 characters among 40 geographically diverse varietics of
cowpea by multivariate analysis using Mahalanobis D? statistic and found that

they were widely divergent,



In cluster bean. Henry and Krishna (1990)  reported  considerable
divergence for days to flower initiation and 50% [lowering, plant height
number of branches per plant, number of clusters per plant, number of pods
per piant, number of seeds per pod, 100 seed weight, straw yield, seed vield

and days to maturity.

Murthy and Dorairaj (1990) reported that 40 early maturing genotypes of
pigeon pea from different geographic regions when analysed using D? and
canonical analysis, fell into three clusters. Genetic diversity was independent
of geographic origin. High variability could be obtained for earliness, secd
yield and protein content in crossing programme involving genotypes from
widely related clusters.

Roquib and Das (1993) applicd D* statistic to 63 strains of rice bean.
regarding scven seed and forage yielding characters. They noted that the
merits of days to 50% tlowering. dry matter and green forage vyield In
contributing towards total divergence in both the years were stable cnough
while days to 50% ftowering had a more profound effect on genetic

divergence than other characters under study.

Kumar ef al. (1996) reported that 30 radiation induced rice bean M4
mutants and a control variety were grouped into 8 clusters by D? analysis.

Sharma et al. (1996) studied diversily of 28 genotypes of rice bean by
Mahalanobis D? analysis. The genotypes were grouped into 6 clusters. Clusters
I1, Il and V were the most divergent, with a high mean yield expression.

Rewale ef al. (1996), in a divergence analysis in cowpea, grouped the 70

genotypes studied into 19 clusters of which 11 had only one genotype cach.



Days to initiatton ol flowering, 50% flowering and maturity, number of

inflorescences and pods per plant, pod length, 100 seed weight, sced yield per

plant and harvest index made the largest contribution to total divergence.

Deshmukh and Patil (1998) reported that ftve genotypes of chickpea

were grouped into eleven clusters on the basis of D? analysis.

Divergence studies conducted by Mandal and Dana (1998) revealed that
number of pods per plant, days to 50% flowering and number of effective

Jlodes per plant contribute maximum towards genctic divergence in rice bean.

Rased on divergence analysis in dolichos bean, Nandi e/ al. (1998)
reported that 28 genotypes were grouped into 10 clusters, with a maximum
number of 7 genotypes per cluster, There was a lack of relationship between
genetic and geographic diversity. Green pod yield per plant and pod weight
accounted for 87.4% of total genetic variation.

In rice bean, Singh ¢/ al. (1998) reported the existence of considerable
diversity among cultivars of different ecogeographic origin.

Kumar et al. (1998) reported that for varietal improvement, the hybridization

A

among the genotypes of divergent clusters should be done rather than depending

on those genotypes of the cluster having maximum divergence.

Singh e/ al. (1999) studied genetic divergence of 31 local rice bean
cultivars from the Manipur hills. Based on Mahalanobis D? values of data
from 7 yield components, the genotypes were classified into 5 different

clusters following Torher’s methed. Depending upon the inter cluster

distance, cluster mean value and mean per se performance of thec best



ponods e ot the cJuster, cross combinations mvolving diflerent clooie

parents for vartous brecding objectives were supgested.

Sivakumar and Muthiah (2000) carricd out divergence studies in 126
chickpea genotypes using Mahalanobis D? statistics.  The varictics were
grouped into 7 clusters. Maximum divergence was observed in the clusters
IV and VII and the minimum between IV and V. ‘The intercluster divergence
varied from 0 to 2.99. The maximum imtracluster distance was in cluster |
with 108 genotypes.

Basavarajappa and Byregowda (2000) studied gencetic diversity among
I44 collections of lield bean. The accessions revealed considerable diversity
and were grouped into 13 clusters. The genetic diversity observed was not
related to geographic diversity,

-
32

The nature and magnitade of genetice divergence assessed in 32 genotypes of

cowped usimg  AMahalanobis D7 value indicated considerable diversity in the
material studied. The genotypes were grouped into 6 clusters. cluster IV had the
maximum number of genotypes. The “lutra and inter” cluster average D7 values
mdicated maxmmum statistical disthnee between clusters [ and 'V otollowed by 1M1
and V. Geographie diversity was not related 1o genctic diversity, Single plant
vield. harvest mdex and carliness in [lowering contributed considerably and

accounted to 80% of total divergence (Backiyarani ef al., 2000).

Ushakumari ef of (2000} grouped 30 genotypes of cowpea into 13

. 3 . . v N .
clusters by Mahalunobis D statistic. Among the yield attributing characters.
seeds per pod. number of branches. number of pods per cluster and pod fenpth

were the important traits responsible lor the divergence recorded.



Fhombre of of (20000 analveed 64 genotypes ol pigeonpena. Thes

formed 15 diverse clusters, Genetic diversity was independent ol ther
pedigree. Sufficient amount of variability was observed in these genotypes
which indicated scope Tor selecting more diverse parents to produce high

heterotic effects and desirable segregants.

Mitra ef al. (2000} evaluated two hundred and thirty one germplasm
lines of clusterbean along with 3 checks for seed yield and its components.

Following non-hierarchial Euclidean analysis, all the 234 genotypes were

‘srouped into 12 clusters with variable number of genotypes. On the basis of

genelic divergence and mean performance, 8 diverse and superior genotypes
were selected for further use in crossing programmes.

Nandi er «f (2000) used Mahalanobis D statistic to analyse gencle
diversity in 28 genotypes of hyvacinth bean. The genotypes were grouped into
- ire . 2 . . . . .

3 clusters. The average intercluster D™ values indicated maximum statistical
divergence between clusters 11 and V.,
Two hundred germplasm lines of mungbean, along with six commercial

varteties were evaluated over four diverse environments for seed yvield and its

components.  The genotypes were grouped mnto 7 clusters. On the basis of

this analysis. diverse genotypes with desirable level of particular ¢haracters
have been identificd (Raje and Rao, 2001).

On the basis of D7 analysis. Samal er al. (2001) grouped 23 mutant lines

of pigeon pea into 9 clusters of which cluster T was the largest followed by

cluster 1.
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3. MATERIALS AND METHODS

The present study was underiaken in the Department of Plant Breeding

and Genetics, Collecge of Agriculture, Vellayani from September to

November, 1999.

3.1 Materials

The materials for the study included 60 accessions of fodder rice
bean collected from Punjab Agricultural University, Ludhiana. The details of

4
the accessions are presented in Table 1.

3.2 Methods

A field experiment with 60 accessions was conducted in randomized
block design with two replications. The crop was raised as per the technical
programme of AICRP on forage crops. Five plants were selected at random
from each plot, the data on the following characters wcre recorded and the

corresponding means were subjected to statistical analyses.
a. Plant height at harvest {em)

The height of the plant at harvest was measured in centimeters {rom the
ground level to theI}ip of the growing point,
b. Number of branches per plant

The number of primary branches on cach of the five obscrvational plants

was counted and the mean worked out.



Table 1. Details of rice bean accessions

SI. No. Accession number Source
i. RBL 3 PAU, Ludhiana
2. RBL 11 "
3. LRB 12 "
4. RBL i4 "
5. LRB 16 "
0. LRB 20 !
7. LRB 24 "
8. RBL 25 "
9. LRB 26 "
10. LRB 29 "
I1. LRB 30 "
12. LRB 41 "
13. RBL 44 "
14. RBL 47 "
15. LRB 51 "
16, LRB 52 "
17. LRB 53 "
18. RBL 54 "
19. RBL 57 "
20. RBL 61 "
21. RBL 62 "
22. RBL 64 "
23, RBL 71 "
24, RBL 74 "
25. RBL 77 "
26. LRB 77 "
27. RBL 78 "
28. LRB 82 "
29, RBL 89 "
30. LRB 95 !




Table 1. Contd...

S1. No. Accession number Source
31, LRB 96 PAU, Ludhiana
32, RBL 98 "
33. LRB 99 "
34. LRB 100 "
35. LRB 103 "
36. LRB 109 "
37. LRB 110 "
38. LRB 114 "
39. RBL 116 "
40. RBL 118 "
41. LRB 127 "
42. LRB 136 "
43, LRB 145 "
44. LRB 152 "
45. LRB 160 "
46. LRB 177 "
47. LRB 182 "
48. LRB 195 "
49. LRDB 198 "
50. LRB 199 "
51. LRB 199 "
52. LRB 207 "
53. RBL 219 "
54. LRB 221 "
55. LRB 225 "
56, LRB 227 "
57. LRB 228 "
58. LRB 233 "
59. LRB 235 "
60. LRB 242 "




A view of fodder rice bean plants in the field



¢. Number of leaves per plant
The total number of leaves from each sample plant was counted and the

average recorded.

d. Leaf: stem ratio

The sample plants collected for recording dry matter yield were

separated into leaf and stem, dried, weighed and the leaf: stem ratio was

worked out on dry weight basis. - )

»
e. Leaf area index

Leaf area was measured using LI 300 leaf area meter at 50% flowering
and expressed in square centimeters.

LAI was worked out using the following equation.

Total leaf area
LAI = {Watson, 1962)

Land area occupied

f. Duration of crop
The total number of days from germination to harvest was recorded as

duration of the crop.

g. Leaf weight per plant (g) ~

Five plants selected at random from each plot were harvested, leaves
separated, the mean leaf weight per plant was estimated and expressed in

grams.



h, Green fodder yicld {(t/ha)

The green fodder yield per plot was recorded at harvest and estimated in

tonnes per hectare.
i. Dry matter yiceld (t/ha)

At harvest random sample was taken from each plot, weighed, dried to a
constant weight and dry matler percentage was computed. Based on this estimale

the total dry matter yield was computed and expressed in tones per hectare.
j» Crude protein content (%)

The nitrogen content of the plant samples was estimated lolfowing the
modificd microkjeldahl method (Jackson, 1973). The crude protein content
was calculated by multiplying the nitrogen content by the lactor 6.25

(Simpson ef al., 1965).
k. Crude fibre content (%)

Dried plant samples collected at the time of harvest was ulilized for the
estimation of crude fibre content by acid and alkali digestion method (Kanwar

and Chopra, 1976).
3.2.1. Statistical analysis

The data collected were subjected o the following statistical analyses.
3.2.1.1 Analysis of variance and covariance

Analysis of variance and covariance were done

(i} to test the significance of differences amaong the accessions with respect

(o various characters under study



(ii) lo estimate the variance components and other parameters like

correlation coefficients, heritability and genetic advance.

Table 2 represents the analysis of variance / covariance. Other genetic

parameters were estimated rom this table.

Yariance X Y
- v . 2 _ 2 _ 2 1
Eunvironmental variance (og'e) = oey = 14y a'e, = [y,

, Gax-Exx Gyy-liyy
. , : 2
(Genotypic variance (o°g) = czgx = G Ry = e

r r
- : 2 2 2 . ? 2 )

Phenotypic variance (o°p) = o’pa= o'gy + o'c, o'p. T og tatey

3.2.1.2 Coefficient of variafion

Phenotypic and genolypic coefficients of variation (PCV and GCV) are

estimated as follows.

GRx

GCV = ——— X 100
3
OPx

PCV= ———- x 100

where og, = genotypic standard deviation

opy = phenotypic standard deviation

3.2.1.3. [teritability (Broad sense)

Iferitability was estimated as given m Jain (1982)

112 - — x 100



3.2.1.4 Genetie advanee as percentage of mean

kil TPy
GA = cmmee—— X 100 (Miller ef of . 1958)

X
where k = selection difTerential = 2.06 at 3% sclection
and X = nican

3.2.1.5 Correlation

Gaxy
Genotypic correlation (rayy) = —————-
GIZN X Gg\
_ Gpxy
Phenotypic correlation (rpyy) = ——————
Opx X Ty
Cexy
Environmental correlation (fegy) = ——-————-
Cex X Oy

3.2.1.6 Path coefficient analysis

Path coefticient analysis was carricd out by the methed suggested by

Dewey and Lu (1959).
Value ol path coelficients can be ebtained by matrix solution.
ie.P=G'R

where, IP - Vector of path coclficients
G - Correlation matrix of causes

R - Correlation veclor of cause and elfect



3.2.1.7. Mahalanobis D? analysis

Mahalanobis D? statistic was applied to cluster the 00 accessions of

: < T : 2 :
fodder rice bean. For i"" and }" accessions, D” value is computed as
K
7_ 2
D'= T (Xi-Xp)

where k is the number of characters, Xi and Xj are the uncorrefated
. i - N _—
means for the characters X; and X in the 1" genotype. The significance of 1)

values were tested by chi square test with k degrees of freedom.

The genotypes were grouped into several clusters based on these D?

values following Tocher’s method of clustering (Rao, 1952).



Results



4, RESULTS

The data collected from the experiment were statistically analysed and

the results are presented below.,
4.1 Evaluation of acvessions

[3ata on plant height at harvest, pumber of branches per plant, number
of leaves per plant, leaf @ stem ratio, leal area index, leaf weight per plant,
green fodder yield, dry matter yield, crude protein content and crude fibre
content collected from 60 accessions were subjected (0 analysis of variance
and covariance and the results are presented below.

4.1.1 Mean performance of (he accessions

4.1.2. Variability components and relaled genctic parameters

4.1.3. Corrclation analysis

4.1.4. Path coellicient analysis

4.1.5. Genelic divergence analysis
4.1.1 Mean performance of the accessions

The mean values of ten characters studied are presented in the Table 2.
The analysis ol variance revealed that there was significant difference

among the accessions [or all the characters except duration of the crop.
Plant height at harvest (cm}

Plant height at harvest ranged [rom 38.8 cmin LRB 221 to 202 8 cm in

LLRRB 145, with a cocflicient of variation 12.0%.

AC



Table 2. Mean values of various characters in fodder rice bean

‘ X : ;‘m Number | Number | Leaf Leaf | Duration | Leaf Green Dry Crude Crude

31 No. Accession harvest of branches of leaves slem area of weight fodder matter protein fibre
No. (em) per plant per plant ratio index crop per plant vield yield content conlent

(days) ® (ha) (vha) %) (%)

1 LRB 1599 106.0 34 37.7 0.29 5.7 85 31.0 26.1 7.8 16.9 30.7
2 LRB 51 [16.4 3.7 34.0 0.32 3.8 98 463 234 6.6 16.0 28.0
3 LRB 193 108.1 4.0 43.7 0.36 36 95 64.2 30.6 83 18.4 315
4 LRB 182 107.7 3.2 33.2 0.23 2.7 100 45.5 297 7.7 16.8 33.4
5 LRB 207 114.3 4.2 26.9 0.32 2.7 103 38.¢ 18.6 5.2 16.7 24.6
& LRB %6 99.5 3.7 50.3 0.31 4.3 95 50.2 253 7.1 16.5 29.1
7 LRB 127 126.8 3.0 354 0.28 4.4 97 38.7 21.2 5.9 159 27.7
8 LRB 177 110.7 3.5 28.4 0.25 2.9 100 29.5 17.5 4.9 15.8 24.5
9 LRB 242 112.0 2.7 49.5 0.29 5.8 95 41.5 221 6.2 17.2 31.4
10 LRB 199 94.3 2.8 19.9 0.25 2.8 102 29.7 18.3 5.1 15.5 225
1t LRB 29 108.8 4.4 46.8 0.28 5.0 97 69.3 19.4 5.4 16.2 283
12 LRB 136 96.8 4.1 30.5 .31 29 95 40.5 20.6 5.8 16.5 28.5
13 LRB 95 123.5 3.4 37.9 0.27 3.8 95 33.3 18.8 5.3 16.5 28.5
14 LRB 227 106.2 4.0 48.2 0.33 3.6 a5 50.0 24.2 6.8 16.3 30.7
15 RBL 78 107.2 3.5 258 .28 3.3 95 41.8 22.8 6.4 16.5 243
16 RBL 219 96.0 34 256 0.2 3.8 85 21.2 152 4.3 17.5 36.5
17 LRB 109 115.8 4.4 29.2 1 0.3 3.3 102 38.1 19.5 5.5 16.7 265
18 RBL 54 117.8 34 224 0.25 3o 100 31.8 i8.9 5.3 15.6 284
19 LRB 228 98.7 5.4 24.2 0.25 3 100 i0e6 181 5.1 16.4 285
20 REBL 25 104.3 2.9 2.5 0.27 3.0 95 34.4 19.5 5.5 16.4 245
21 LRB 24 581 3jAd 2549 0.3 31 103 | 275 12.3 35 159 240

iz



Table 2. Contd...

Plant

i Number Nurnber Leaf! [eaf Duratio Leaf Green Drv Crude Crude

S1 No. Accession I;Z%]:ﬂm of branches of leaves slem urea of weight fodder rratter protein fibre
No. (em) per plant per plant rato index crop per plant vieid yield content content

(days) ® (vha) wha) (%) %)

22 LRB 30 104.8 39 285 0.2%8 3.5 a7 34.6 19.0 53 16.3 24.6
23 RBL 74 1071 4.2 28.9 0.29 31 95 40.9 209 6.1 16.3 24.6
24 LRB 11D 148.4 4.4 41.9 .34 4.2 g5 55.2 257 7.2 18.4 30.2
25 RBL 77 92.4 37 19.5 0.3] 3.0 96 46.3 23.3 6.5 16.2 24.7
26 LRB 152 95.0 4.9 24.5 0.28 35 95 35.6 19.5 5.5 16.9 25.4
27 RBL 11 100.0 4.5 322 0.31 3.2 95 42.7 21.4 6.0 16.3 24.5
28 LRB 52 102.3 4.4 30.9 0.32 4.0 o8 42.4 20.9 5.8 16.5 24.5
29 LRB 221 58.8 32 25.2 0.29 36 95 345 18.6 5.2 17.6 25.6
30 RBL 89 103.8 4.0 8.7 0.34 4.0 95 51.0 239 6.7 16.9 28.2
31 LRB 77 105.3 4.0 289 0.29 34 98 40.6 21.8 6.1 15.9 281
32 I.LRB 114 113.3 4.2 35.7 G.29 49 102 230 13.5 38 17.0 293
33 LRB 195 1§2.1 3.9 349 0.34 4.6 o8 51.5 243 6.8 18.4 30.2
34 RBL 44 86.1 39 32.2 0.3 33 95 44.3 23.1 6.5 16.6 26.7
35 LRB 233 157.2 5.1 39.5 0.31 4.4 g5 61.2 31.3 8.7 16.3 287
36 RBL 47 Bl.é 3.7 393 0.36 4.1 a5 48.3 2240 6.2 15.6 24.5
37 LRB 103 95.2 4.0 355 0.28 37 95 31.3 17.1 4.8 17.0 26.3
38 RBL 62 140.8 4.9 333 (.28 16 95 383 21.1 59 17.3 284
39 LRB160 119.9 3.2 24.0 0.37 2.9 103 32.7 14.7 4.1 16.5 28.5
a0 LRE 235 151.8 4.5 38.0 0.27 36 100 37.8 20.8 5.8 6.7 28.4
41 i LRB 53 Th 2 4.2 16.2 (.28 23 100 19.5 11.6 iz 16.4 28.5
42 i LRB 145 2028 4.0 457 0.23 5.0 103 31.2 198 5.5 153 28.5




Table 2. Contd...

b f

| h;:;‘m Number TNumber Leaf lal | Dyration | el Giroen Dry Crude Crude

S No Accession barvest of branches | ofleaves siern area of weight fodder matier protein fibre
No. (cm) per plant per plant ratio index crop per plant yield vield content content

(days) @ (Vha) (vha) % (%)

[ 43 |LRB 10O 19.9 4.7 30.7 6.27 4.1 103 343 19.8 55 15.3 28.5
44 RBL 14 81.0 3.3 26.8 0.32 3.7 95 25.2 22.6 6.3 15.9 28.9
45 RBL 3 959 3.9 32.5 0.29 4.0 96 293 15.5 43 16.3 27.6
46 LRB 99 113.2 4.2 20.3 0.28 3.3 95 277 15.0 42 16.9 26.2
47 LRB 225 1133 4.5 43.1 0.25 5.1 g5 22.0 13.4 376.0 15.2 29.9
48 LRB 4) 141.5 5.0 39.7 0.36 3.8 95 67.3 30.8 8.6 16.5 31.3
49 RBL 98 129.6 4.5 326 0.35 3.7 o8 46.1 21.4 6.0 16.4 28.5
50 RBL 71 1241 4.7 3972 0.34 4.1 98 46.7 22.1 6.2 17.3 28.7
51 LRB 26 121.7 4.9 392 0.31 4.2 100 50.5 25.3 7.1 15.3 30.1
52 RBL 61 134.5 4.7 40.2 0.34 42 98 48.5 22.7 6.4 14.4 29.3
53 LRB 16 98.9 42 21.0 0.24 23 95 20.0 12.2 3.4 17.2 26.6
54 LRB 82 104.4 4.4 28.0 0.34 4.0 95 36.2 17.0 4.8 16.5 28.3
55 LRB 12 91.5 3.9 26.9 0.27 3.4 100 387 21.5 6.0 16.4 28.6
56 RBL 64 107.0 45 255 0.34 2.9 103 443 20.9 5.9 16.3 29.5
57 LRB 20 119.3 4.9 28.5 0.28 33 08 375 20.8 5.8 15.5 28.6
58 RBL 118 137.4 3.9 16.1 0.44 26 95 18.1 18.4 5.1 16.2 28.5
59 RBL 57 140.1 4.7 325 0.28 4.2 95 30.3 21.0 5.9 16.1 26.5
60 RBL 116 f 113.8 3.5 26.5 0.25 34 100 44.8 17.7 5.0 16.3 28.7

Fiass 5.50" 3.19*e I1.94%» 17.58 34.46%* 22,830 14.80%+ 14.38%+ | 821 76%* 2423.53%+

SE .56 0.34 23934 | 9.79%% 1319 2.39 11281 0.316 0.0263 0.046
D [ 27.03 0.95 6.?696J 27780t 0.373 6.76 3.1907 0.8939 00745 0.1301

**Significant at 1% level
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Number of branclies per plant

The maximum nuwmber of branches per plant {5.1) was recorded in

I.LRB 233, LRB 242 recorded the lowest value of 2.7, The CV was [ 1.8%.
Number of leaves per plant

The mean number of leaves per plant ranged from 16.1 in LRB 118 to

503 in LRB 96 with CV 10.53%.
Leaf : stem ratio

LRI3 118 recorded the maximum lcafl : stem ratio with an average of
0.44. The minimum Jeal @ stem ratio {0.2) was recorded in RBL 219, The CV

was 4.6%.
Leaf area index

‘The leaf area index ranged from 5.7 in LRB 199 and 1.RB 242 10 2.0 1n

LRB 118, with CV 5.2%,
Leaf weight per plant (g)
The mean leal weight per plant ranged {rom 18 1g in LRB 118 to 69.3g
which was recorded by LRB 29. The CV was 8.5%.
Green fodder yield (t/ha)

[LRB 233 recorded the maximum yield of green fodder (31.3 /ha). The
minimum green {odder yield 11,6 t/ha was recorded in LRI 33, The CV was

7.7%.



Dry matter yield (t/ha)

The mean dry matter yield ranged between 3.2 t/ha and 8.7 t/ha. The
maximum value was rccorded by LRB 233 while LRB 53 showced the

minimum dry matter yicld. The CV was 7.8 %.
Crude protein content (%)

The maximum crude protein content {18.4%) was recorded by 1.RB110

wlule RBIL 61 recorded the minimum value (14.4%), witha OV 0.2%.

Crude fibre content (%)

Crude fibre content ranged from 24.0% in LRB 24 to a maximum ol

33.4% in LRDB 182 with a CV 0.2%.
4.1.2. Variability components and related genetic parameters

Phenotypic, genolypic and environmental components ol variance,
phenotypic, genotlypic and environmental coeflicients of  varialiou,
heritability and genetic advance (as percentage ol mean) were estimated and

presented in Tables 3 and 4 respectively.

4.1.2.2. Coefficient of varintion

The values of phenolypic, genotypic and environmental coeflicient of

variation are given in Table 3. [eaf weight per plant recorded the highest
phenotypic coellicient of variation (29.6%) [ollowed by number ol leaves
per plant (26.8%). green flodder yield (21.8%), plant height at harvest
(21.7%). dry matter yield (21.5%) and leal arca index (21.5%). The lowest

PCV was recorded lor crude protein content (4.8%).



Genolypic coelTicient of variation (GCV) was high Tor leal weight per
plant (28.3%), followed by number of leaves per plant (24.6%). leal arca
index (20.9%) and green fodder yield (20.7%). GCV was lowest for crude

protein content {4.7%).

Number of leaves per plant recerded the maximum environmental
coefficient of variation (35.6%), followed by leal weight per plant (28.9%).
green fodder yield (12.3%) and plant height at harvest (12.0%). The least
ECV was recorded for erude protein content (G.008%). Crude lithre content

recorded an ECV of 0.015%. This indicates that crude protein content and

crude lihre content were nol influenced by the environment,  Number of

leaves per plant was more inllucnceed by environment while leaf weight per
plant was variable at all levels. Leal area index was also not much

influenced by environment.

At both phenotypic and genotypic levels, leaf weight per plant was the

mosl variable trail while crude protein content was the least vanabie trait,
4.1.2.3 Heritability and Genetic Advance

The values of heritability cocflicient (%) and genelic advance {as
percenlage of mean) at [ive per cent selection for different characters are

presented in Table 4.

All the characters except number ol branches per plant were highly
heritable. Number of branches per plant was medium heritable. DBranches
per plant, leal area index. crude protein and crude fibre contents were the
characters (or which one cannol expect much genctic advance,  Heritabiliny

was maximum for the character crude fibre content (99.9%).  Apart {rom



Table 3. Components of variation of ten characters in fodder rice hean

Ph_cnnlypic Genolypic nviron-
51 \ . L mental
Character variance | variance :
No. 2 oo variance
o e — ______Gl. &‘ ,,,,,, G e 2
|| Plant heightal 593.84 | 411,15 | 182.69
harvest{cm)
2 | Number of 0.47 024 029
branches per plant
3 | Number of 74.11 62.65 11.45
leaves per plant
4 | Leal : stem ratio 0.002 0.002 0.0002
5 | l.caf area index 0.62 0.58 (.04 |
0 | Leal weight per 116,18 125 75 {143
plant (g)
7 | Green fodder
yield (t/ha) 20011 17.56 2.55
& | Dry matter vield [ 54 { 14 02
(1/ha)
) . .
7| Crude protein 0.621  0.619] 0.0014
content({ %)
10 1 Crude fibre 5.14 503 0.0042

content 9%)

S i

GOV
(%)

18.09

12.46

24.64

13.42

20,93

28.33

20.37

13.42

4.79

PCYV

n/,i) ]

21.74

17.24

218

21.54

4.8

.y

0.008 |

0.015 |



Table 4. Heritability and genetic advance of ten characters in fodder

rice hean

Heritability

Genetic advance at
5% mtensity of

S1. No. Character broad sense(%) selcction
1 o Plant height at harvest " 09.24 “.34.?5_
2 Number of branches per plant 52.28 0.74
3 Number of leaves per plant 84.54 14 99
4 L.eal: stem ratio 89.24 [4.21
5 Leal arca index 94.36 1.53
6 Leal weight per plant 01.60 22.02
7 Green fodder yield 87.34 21.80
8 Dry matter yield 8699 21.54
9 Crude protein content 99.77 4 R0
10 Crude fibre content R.17

09.92
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this, heritability was high for crude protein content (99.7%), leaf area index
(94.3%), leal weight per plant (91.6%), leaf : stem ratio (89.2%]), green
fodder yield (87.3%), dry matter yield (86.9%), number of leaves per plant
(84 .5%) and plant height at harvest (69.2%). Number of branches per plant

recorded medium heritability of 52.2%.

Genetic advance as percentage of mean was high for plant height at
harvest (34.7%), leaf weight per plant (22.0%), green [odder yicld (21.8%)
and dry matter yield (21.5%). Number of leaves per plant (14,9%), leaf :
stem ratio (14.2%), crude fibre content (8.1%), crude protein content (4.8%),
number of branches per plant (0.7%) and leaf area index (1.5%) exhibited

low genetic advance.

High value of heritability coupled with high genetic advance was
observed for plant height at harvest, leaf weight per plant, green fodder
yield and dry matter yield. High heritability and fow genetic advance was
recorded for number of lcaves per plant, leaf : stem ratio, crude fibre

content, crude protein content and leaf area index.
4.1.3. Correlation analysis
Phenotypic correlation

Plant height was positively correlated with all the characters exceplt crude
protein. Number of branches per plant had correlation with leal weight per
plant and plant height. Number of leaves per plant was uncorrelated with
number of branches per plant, leaf : stem ratio and crude protcin. Leaf : stem
ratio was correlated with leaf weight per plant, green fodder yield and dry

matter yield, Leaf area index was correlated with plant height, number of



Table 5. Phenotypic correlation coefficient of ten characters in fodder rice bean

| | : | ; H
i Si | : Plant - Nuglfber ~ Number ‘ Leaf | Leaf Leafl Green Drv I Crude l Crude
;N ' Character ‘ height ' of jeaves | stem | area weight | fodder matter . protein  fibre
o branches : . P ) . ) ! ;
: | at harvest perplant | ratilo : index per plant yield yvield ! contemt = content
] ip] —— : per plant i ‘ i
* Plant height at | : '
. harvest ‘ i ! : | 5 : . !
2 | Number of !
' branches per | 0.2795%* | - | i
| plant I : i ! i
3 Numberof iy sig0es | 1173 - |
| leaves per plant
4 Leaf: st | - |
a r;?o S 00154 01578 0.0673 |-
5 | Leaf area n gk ; g | |
. 0.2756 0.0346 { 0.718] -0.0748 | - |
:r 6 ; . . ) ' I
;:f;;;fligh‘ 0.1725 | 0.2118* | 0.5953*% | 0.3265*%* | 0.3423%* | - .
L7 f | =
?]ZZ“ odder | g ag65%% | 0.1531 | 0.4727%% | 0.2453%% | 0.2399%* | 0.8093** | -
- D
F 8 ' mat
(O | Doy mater Hons03te | 0.1582 | 0.4767+% |0.2506%% | 0.2720 | 0.8139** | 0.9962%* | -
Lo 1C i | |
|0 [ Crude protein 1 099 | -0.0344| 00681 | 0.1158] 0.0541| 0.1745%| 0.1469 | 0.1387 |-
| 10 | Crude fi . | 5 |
10| Srude BRIE g 0068 | 0.1462 (0498177 | 0.1358 1 0.3676%* | 0.3433% | 0.4100%% | 03980 0.2302°* -

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

%



Table 6. Genotypic correlation coefficient of ten characters in fodder rice bean

:. | Plant | Number
- ST . b of
. Character ! height
i No ; | branches
; -, | at harvest |
P : [_per plant
. 1 . Plant height at | !
! harvest : -
2 | Number of | !,
;i branchesper | 0.3547 | _
i . plant E
- 3 | Number of |
| |leaves per | 04052] 0.1934
] | plant i
; . |
| 4 | Leaf: stem :
\ i bl 2 3
! [ ratio | 0.0229 0.2113
| H
[ I |
3 |Leafarea P 03184 | 0.0512
index |
| & jLeafweight i 410501 2683 |
per plant j
-
7| Greenfodder | 97531 ¢ 1942
yield i
8 .
Dry matter 92795 0.2028
vield __
. i i
9 | Crude protein | 01215 -0.0459
content i .
1
B Crude fibre 03561 | 0.2058
! content

{

H i
1

. Number . Leaf: | Leaf [ Leaf Green ' Drv. 1 Crude | Crude
ofleaves | stem | area | weight | fodder matter | protein fibre
per plant | ratio ! index | per plant | yield ‘ vield [| content | content

: I | { !
R B E A H
| | |
| i i: I ;! ; '
i | | _: !
| | | |
| .! : :
0.0582 | B ! |
| ;
| |
0.7953 | -0.0885 | _ . [
0.6121 ‘ 0.3383 [ 0.3575 | _ |
0.4917 ‘ 0.3005 ‘ 0.2555 0.8089 | . i }
; | |
0.4967 | 0.3077 ’ 0.291 | 0.8144 | 0.9956 N
| | :| |
0.0747 | 0.1196 | 0.0563 | 01847 l0.1602 1517 f -
E| ' | ] :
0.541 [ 3 0.4374 | 5 | |

|
|

0.1464 0.3782 |  0.358

g



Table 7. Environmental correlation coefficient of ten characters in fodder rice bean

—

—— . - - -
' . H . |

Number |

s ,| Plant ;. Number | Leaf: Leaf | Leaf I Green | Drv | Crude | Crude
' No | Character ~ height b Ol | ofleaves | stem | area ; weight i fodder | matter protein | fibre
_' ol i at harvest rani;i: ‘ per plant | rato | index perplant | wield  vield ¢ contemt = content
| | ‘p | __ | |
1 | Plant height ar ; i i i | |
; harvest i - ‘ i J' } :. |’ |
| 2 | Number of | g | | |= |
| | branches per - 0.1723 o } :!

. i plam .’ | | | |
(3 Nemberof o gegen | g gars ’- | ' | |
: | leaves per plamt | i T ‘ , ! i‘ ‘
\ ' . | | ;, ! 'i
|4 JLealistem g 0145 ] 0.13 | [ ] ' ; |
‘ ratio : . } : - ! I| ! .
Pz i : | i | i |
’ !?negsxarea 01382 ( -0.0081 ‘ 0.083 | 0.0813 | [ | |
| 6 E;;f;;;;ght ! 0.1673 0.130410.49?2** 0.2174% | 0.1442 ] ‘ !
! ! | :
] i :
7| reenfodder | g 1641 | 00891103587 1 01715 1 0.0942 | 08522+ | _ | |
T I ! | ; !' - |

S| Doymater 1 g678 0.086|:0.3579**5__ 201735 | 0.0969 | 0.8311%% | 0.9999%* ]
| 7| Crude protein | 0.0767 -0_0339i~ -0.0310% 0.1905% | -0.0464 015021 20,1547 1 -0.1529 | |

10 Crude fibre | 0. ) 01261 00739 0595 | 0. 0677 0.0975 | 0.2244* | 0.2219* | 0.2435%* | -

content CooTy ! ___'_____ N | F__‘L_'__J________J___ﬁ_________

*Significant at 1% level
**Sionificant at 3% leve!l

k4A



leaves per plant, leaf weight, green fodder yield and crude fibre content.
Leaf weight per plant was correlated with all characters except plant height.
Green fodder yield was correlated with all characters except number of
branches per plant and crude protein content. Dry matier yield was
corretated with all characters except number of branches per plani, leal area
index and crude protein content. Crude protein content was correlated only
with leaf weight and crude fibre while crude fibre content was correlated

with all characters except number of branches per plant and leaf : stem ratio.
Environmental correlation

For most of characters, pair wise envirommental correlation was absent. The
only significant correlation vbserved for x3, with x|, X¢, x7 and xg; X4 with X¢_xo

and Xjq; Xe With x5 and xg; xe with x4 and xjo; x10 Wwith x4, X7, xg and xs.
Genotypic correlation

Green fodder yield showed high genotypic correlation both dry matter
vield. leaf weight per plant, number of leaves per plant, crude fibre content,

leaf stem ratio and plant height at harvest.
4.1.4. Path coefficient analysis

Path coefficient analysis was carried out using six characters, viz., plant
height at harvest, number of branches per plant, number of leaves per plant.
leaf : stem ratio, icaf arca index and lcaf weight per plant. The direct and

indirect effects of these component characters are presented in Table 8.

Leaf weight per plant exhibited maximum direct effect (0.8204) on
green fodder yield and its genotypic correlation with green fodder yicld was

high (0.8090). Indirect effects via other characters were negligible.

A%



Table 8. Direct and indirect effects of component characters on green fodder yield

: | Plant Number Number Leaf Leaf Leaf
1S ; ) . Total
I Character height of braches of leaves stem area weight ‘
I No ) ) correlation
! at harvest per plant per plant ratio index per plant
I | Plant height a1 . 0.1858 -0.0333 0.6021 0.0007 -0.0298 0.1500 | 02753
| harvest (cm) i |
B |
' Number of branches 0.06359 -0.0944 0.0010 0.0064 -0.0048 0.2201 0.1942
per plant
3
Number of leaves 0.0733 -0.0183 0.0052 0.0018 -0.0744 0.5021 0.4917
| per plant
4 : . 0.0043 -0.0199 0.0003 0.0501 0.0083 0.2775 | 0.3006
i Leaf stem ratio :
e :
| . ) 0.0592 -0.0048 0.0041 -0.0027 -0.0936 0.2933 0.2535
Leaf area index
| 6 | Leaf weight per 0.0340 -0.0253 0.0032 0.0102 -0.0335 0.8204 0.8090
i plant (g)

Residual effect = 0.3159 (32 %)
The underlined figures are direct effects



The second highest direct effect on green fodder vield was exhibiied by

plant height (0.1858) with a genotypic correlation of 0.2753. This increase in

the total correlalion was mainly due to its positive indirect effect via leafl

weight per plant (0.1500).

Other characters exhibited low or negative direct elfects on green
fodder yield but showed relatively high genotypic corrclation due to their
high positive indirect effects via leaf weight per plant followed by plant

height at harvest.

The two characters viz. leal weight per plant and plant height exhibiled
maximum positive dircct effect and also exhibited high positive indirect
cllects via other characters. Therelore leal weight per plant followed by
plant height arc the main characters responsible for any increase in (he

production of green fedder yield.

Residual effect was 0.3159, indicating about 68% contribution to green

fodder yield through the selected component characters.
4.1.5. Genetic divergence analysis

Sixly accessions ol fodder rice bean were subjected to Mahalanohis *
analysis based on plant height at harvest, number of branches per plant.
number ol leaves per plant, leal @ stem ratio. {eaf arca index. leal weight per
plant, green fodder yield, dry matter yield, crude protein content and crude

fibre content.

The significance ol these values was (ested using Chi-square (est of

significance.  All the D? values were significant indicating significant

divergence among pair wise genolypes. These accessions were grouped into
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Table 9. Group constellations of 60 accessions

Clusler

l

1

I11

Vi
VIl

VIII

Numiber ol accessions

Accessions

13

42

1.2.4.5.6,8,9,10.12, 14,15,
17,19, 20, 22, 23. 25, 26. 27. 28,

30.31,33.34, 36,37, 45,50, 51
54,55, 57, 60

7013, 18,32, 3839, 43,46, 49,
52,59

[6,21,41, 44,53, 56
3,11

24,35, 48

40)

29

47

58

%6



Table 10. Cluster means of ten characters’

NS Character ol l C, } Cs l C Cs C c, Cs Co ! C,Uj
1 | Plant height at | i |
g 104.54 | 127.21] 9119 10847 | 149.02] 151.75| 5885| 113.27] 137.40 | 202.85
harvest (cm)
2 |Numberofbranches | 3971 3021  302| 417|484l 4s50| 317) 450] 3.84] .00
per plant
3 Number of leaves " A " A - o .
33.06 | 31.33| 2354|4522 40.30| 38.00| 25.15| 43.10| 16.15| 4565
per plant
4 | Leaf : stem ratio 0.29 (.32 0.29 0.30 0.33 0.27 0.28 0.24 0.44 0.23
5 | Leaf area index 3.60 | 3.79 3.00 427 4.08 3.60 3.60 6.00| 2.00| 5.00
6 ;faanflwe‘gh‘ per 4122 35041 2950\ 6676 6121 37.75| 34.53| 22.00| 18.16| 31.16
7 | Green fodder yield | 21.36| 18.87| 15.81] 2495 2026| 2078 | 18.55( 13.41] 18.36] 19.79
§ | Dry matter yield 6.09| 5.82 4.43 6.83 8.19 5.82 5.19 3.75| 5.4 5.54
9 i Crude protein 1637 | 1625| 16.52| 1730 17.07| 16.68| 17.56| 1522| 1621} 1527
content
10 | Crude fibre content | 2726 | 28.13| 2733|2989 3009 2839| 2561 | 29.92| 2848 28.52

Ly



Table 11. Average intra and intercluster distance { D’ )

] I ! ] |

| . f i . !
N ot \ S o Cy Co Cio |
[N : i ' i
| 2507 | 3697 [ 35.70 | 4523 1 5407 0 5701 ( 51.14 1696 | 6145 | 116.69 |
i i ! | : |
i, |_ ' | § - | |
c, \ 2426 | 4526 | 6431 ‘J 49.02 | 3138 | 7634 33.81 | 37.26 88.33 |
| = | |
| | - | |

| 27.98 |  68.43 |

76.27 | 66.64’ 4583 | 40.83 36.74 123.08

c4 ,' | 880 | 4775 [ 76.85 6545 | 7998 | 9464 | 25131 |
c. | | [ 21.30 4435 j 95.79 |l 71.27 ] 71.88 92.72 i!
c | r Il 0 ; 100.88 ] 1439 : 617 | 6122 |
. | ' 0 | 744s | 9524 | 16100 |

o - o i | 0 . 3696 . 9387

| =
~1
wh
(o)
el

Ke



Table 12. Average intra and interciuster distance ( D” )

: : : : ! [

|§ N c, Cs C. | Cs S B R Co ; Cio

; | ; : : !
el 62851 | 136697 | 127447 | 204587 | 293475 . 3249.64 | 2615.11 | 220532 [377635 ‘13615 66 i
C, | 588.67 | 204817 | 413555 | 240335 f 98472 | 582839 | 114278 | 13825 | 780191 |
c, 783.00 | 468530 | 5817.88 4440.94 40027 | 166728 | 322021 15149 36

ic4 : | I 7745 ¢ 228024 | 5905.80 | 428342 6397.84 28956.85 63409.58

| Cs :l . 453.84 1966.83 | 9177.20 $079.54 1516733 | 8596.34

EC,} | . 0 10176.90 | 1971.04 | 1308.77 | 3747.52

¢ | 5 0 5542.02 | 9069.57 !i 2592587

gcg | | | | | 0 | 1366.27 ' 8812.64

?C.J i i | | 0 5728.48

_Cm | i ]
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[ive clusters using Tocher’s method whife accessions LRI 235 [.RB 221,
LRB 225, RBE 118 and LLRB 145 remaincd as single (Table 9). Thirty three

accessions come under one group.

The average intra-and inter-cluster D* values and distances are given in
Tables 11 and 12 respectively. ‘The mcan performance ol a cluster with
respect 1o various characters is presented in Table 10, ‘The inter-cluster D°
values indicate the diversification among the groups ol accessions
resembling cach other based on the ten characters studied while intra —
cluster D? values indicate the magnitude of divergence among accessions

wilhin a cluster.

Among the first five clusters, maximum intra — cluster distance was
observed in Cy (27.9) followed by C) (25.0), C; (24.2) and Cs (21.3) and
minimum in Cy (8.8). As far as inter-cluster distances are concerned. )
had maximum divergence with Cio (116.6) and minimum with 'y (35.7)
followed by C; (36.9). It ranged [rom 45.2 (Cy) to 61.4 (Cy) with other
clusters. C; was more divergent from Cyp (88.3) (ollowed by Cy (76.3) and
C4 (64.3) and less divergent with Cq (31.3) followed by Uy (33, 8) and
(37.2). Cj, C4, Cs, Cq, und Cy also had maximum divergence with Cyy while

C, maximum divergence with C3 and Cq, with Cq, (Table 14).

The averape performance of the accessions within clusters with respect
to various traits are presented in Table 10, The dwarl plants were in Cg and
tallest in Cyp. Number of branches ranged from 3.1 in Uy 10 4.8 in (s,
Leaves were less in number in Cy and maximum in Cpy. Leal : stem ratio
was minimum in Cyg and maximum in Cs. Leaf arca index was less in Oy

(2.0) and high in Cg (6.0). Maximum leaf weight per plant was noticed in



Table 13, Pattern of variation in terms of CV at genotypic and intereluster levels

SI. No, Characlc.r (_\*'g (%)

—]__ Plant height z;l harv.c.;i (cm) o 1 2(;6_{1]
Number of branches per plant t1.81(2)

3 Number of feaves per plant 10.52 (3)

4 Leal : stem ralio 4.67(8)

5 Leal area index 5.20(7)

6 Leafl weight per plant (g) 8.57 (4)

7 Green fodder yield (t/ha) 7.78 (0)

8 Dry matter yield (¢/ha} 7.83 (%)

9 (Crude protein content (%} 0.24 (9)
|_“.l 0 LCrudc .f'lbre Cf‘)‘.lzl(.‘ﬂl (%) 0.23 (l{]j

C‘.Vg - Genotypic level coefficient of variation

CVi¢ - Cluster level coefficient of variation

OV (%)
s
1127 (8)
29.52 (3)
19.35 (7)
23.68 (4)
41.09 (1)
2221 (5)
4.65 (6)

4.68 (10)

Iigures in parenthesis indicate the rank order of coefTicient of variation.

Table 14. Maximum and minimum divergence hetween clusters

Sl
No.

Cluster Maximum
O | 61566 (Co)
C; 7801.91 (Cig)
Cy 15149.86 (C )
Cy 63409.58 (Cyw)
Cs 9177.20 (Cy)
Cs 10176.90 (C4)
Cy 25925 87 ()
(g 8812.64 (Cqp)
Cq 900957 (Cy)
Cia ($3409.58 (Cy)

Minimum

984.72 (Cy)
127447 ({")}
204587 (Cy)
1906.83 {('g)

U84.72 ({9}
210027 (Cy)
L4278 (Cy)
1308.77 ((s)
3747.52 (Cy)

4.94 (9)

1274.47 (')

Al
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the accessions in Cy (06,7} and mininum in Co (FRPY. Ghreen fodder vield
and dry matter yield were high in O (292, 8.1) and low in Cg {134, 3.7).
Crude protein content was high o C; (17.5) and low in Cg 15.2) while

crudle Fibre content was high in Cs (10.6) and low in (5 (25.6).
Contribution of chiaracters for divergence

The more varying character at genolypic level was plant height with a
CV of 12.0% f{ollowed by number of branches per plant (11.8%) while at
cluster level, leal weight per plant was found o be the character
contributing maxinum o divergence (41.0%) followed Dby plant height
(31.5%). Crude protein and crude fibre contents were less variable both at
genotypie and cluster levels (Table 13). lence Teal sveight per plant and
ptant hetght were considered as  the main characters responsiblie {or

divergence belween cluslers.
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5. DISCUSSION

The primary aim ol a plant breeder is to improve yickd und quality by
cvolving superior genolypes.  Sclection of superior genolypes will he
cffective only 1 genetie variability  exists in the material  chosen Tor
improvement. So the preliminary step in any crop inprovement programnie is

the search for variability in the germplasm.

The performance of o crop is determined partly by ils genotype and
party hy the envivonment i which it grows, Tenee the phenotypic varianee
of a character may be  partitioncd into genotypic and  cnvironmental
contponents. When more than one character is considered, the correlation

between two characters has to be taken into account,

ITeritability and genctic advance are two important genetic paramelers.
Heritability denotes the proportion of phenotypie variance that is due (o the
genotype.  Selection iy geoerally more effective Tor characters with high
heritability cocflicients.  Simikurly genctic advance measures the magnitude

ol improvement in the sclected individuals over the original population.

Genetie diversily plays an important role in plant breeding becanse the
more diverse the parents within o reasonable range. the more would be e
chances for improving the characters in question.

In the present study. 60 aceessions of fodder sice hean were evaluated
for estimation of genetic divergence sooas (o group thent into chusters hased

on their penctic disiances.,
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5.1 Variability

Variability is the most important pre requisite in any ¢rop improvement
progranmvme.  Variability available in o population can be partitioned it
phenotypic, genotypic and envirenmentad companents, Hoswever, giin ander

scfection is achieved only from the genotypic compounent of variability,

Analysis ol variance for 11 characters revealed significant dilTerences
amang the accessions for 10 charpcters, viz. plant height at harvest number
of branches per planl. number ol teaves per plant. leal @ stem rutio, Teal arca
index. Teal weight per plant, ereen fodder vield, dev madter yield, crude
protein content and crude Hibre content. Duration of the ciop did net show
any sipgnilicant difference indicating same duration for the accessions studied.
The existence of high varability Toc severul characters in orice bean was
reported by Das ef af (1997), Kumar er «f, (I‘)‘)?I) and Baisakh (1992
Similar trends ol vartability for various traits were reported o chickpea

{Yadav er af . 1999).

Wide variation was evident for plant heipht af harvest. The reports by

Baisakh (1992y and Das ¢f «f. (1997) are in conformity with this finding,

Number ol branches per plant showed high variability. Baisakh (1992
in rice bean and Borah and  Khan (2000} in fodder cowpea reporied similar

results.
Considerable variability Tor nwuber ol leaves per plani in the present

study s in agreement with the findings of Borab and Khan (2000) in fodder

cowpeid,



[n the present study green Todder vield and dry Todder yvield showed high
ariabitity. DBaisakh (1992) i rice bean and Borah and Khan (20003 in Todder
cowpea reparted similar trends for green Torage yvield and dry matter vield.

Compared to environmental variance. a higher mapnttude of penotypic
variance was obscrved for all the characters studicd.  This indicates Hial

variahility is mostly ol genetic contribution,

A5

Coeflicient of variation serves as a belter eriterion for comparison of

variahility in characters with diflferent units of mcasurements.  Phenotypic
cocllicient of variation (POVY measures the extent of (olal vartation while
genotypic cocllicient of variation (GOV) provides a valid basis (or comparing
the penctic variability Tor quantitative characters,

In the present study, the values of POV and GOV o indicate a umlonm
rend Tor variabitity ot phenotypic and genotvpie levels, For all chiarncters

studied.  Phenotypic and genotypie coctficicnts of variation are presented i

Fig. I, The high PCV observed for leal weight per plant, number ol leaves per

plant and green todder yiekl was simtlar to with the findings of Boral and
Khan {2000y in fodder cowpea. The lowest POV was recorded for ermde

prolein content,

Phenotypic value  heing  the  aggregate ol genotypic  value  and
environmental deviation. selection based on phenotypic performance could he
misleading.  The GOV provides a precise measure ol genetie variabihiy,
Tigh estimate of GOV observed in the present study [or number of feaves pey
plant, leat arca index. green fodder vield and plant height was in accordanee

with the findings of Borah and Khan (2000) reported i Todder cowpen. Hiph
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estimates of GOV reported Tor Jeal area index and plant beteht in the present
sticty were stimitar to the findings of Uishakumari and Chandrvascekharan (1991
reported o fodder fablab, Low estimates of GOV were observed far crinde

protein content and crude fibre content.

by this study, high vatues of POV o with correspending high values of
GOV were observed for feal weight per plant, number of Jeaves per plant,
green Todder yield and plant height, Bovah and Khan (2000) i Todder cowpen
reported sumilar vesubts, High GOV values of for plaad heipht was reperied by
Pas ef ol {1997y in vice bean and Sharma (1999% in cowpea So {or these

characters, selection based on the phenotype wadild be reliablc,
5.2 Heritability and genetic advance

The vartability existing in a papulation is the sum total ol heritable and
non-heitable compenents. Tligh value of heritabilily suggests that genctic
constitution plays amajor role in the expression of that chavacter. Tohnson of wf
{1955) sugpested that the mspnitude of heritability mdicates the eileefivencss
of selection based on phepotypie performiance. They further noted  that
heritability and genctic advance i considered topether wounld make setection
wore cffective, Burton (1932 sagpesied that GOV afong with hentabilis
would provide a cicar idea abonf the amount of genetic advance expected h
selection.

I the present stody. all the characters except pumber of branches pus
plant shicaved igh horitabibily estinndes,

tnovtce bean, Das of of. (1997 wnd Nomar of of, (1997) reported hieh

vabnes of Derptabibity for ploat heipht as obtmned o the present sty ‘



Similar results were obtained by Ushakomari sond Chandreasekbaran (1991 in
Fodder fablab, Mishra ¢f o/ (1995) in rice bean aud Sharma (1999 and Baorah

and Khan (2000) in fodder cowpea.

High vatues ol heritability was noticed for number of leaves per plant by
Lshakumari and Chandrasekharan (1991 in fodder labtab and Borah and

Khan (2000) in fodder cowpea, as found in the present study.

Borah and  Khan (20000 in fodder cowpea and  Ushakumari  and
Chandrasckharan (1991) in fodder Tablaly reposted high heritability estimates
for green Todder yield and dry matter yicld,  These reports sapport e

findings of the present study.

As observed in the present study, high heritability was reported for

nunther of branches per plant by Borah and Khan (2000) in (odder cowpen

Borah and Khan (2000} reported high heritability for crude protein
content in fodder cowpea. In the present study also crude proatein content
recorded high heritability. On the contrary, Ushakumari and Chandrasekharan
(1991) reported maoderate heritability estimate for crude protein content in

fodder Liblab.

[igh values of genetic advance as pereentage of mean were recorded For
plant height at harvest, leal weight per plant, green fodder vield and dry
fodder vield. Boarah and Khan (2000) obtained singlar vesults for the above
characters in fodder cowpea. High genetic advance for plant height was also

reported by Das er af (1997) and Kumar of «f (1997) in rice bean.

Genetic advance recorded Tor momber of brancheg pee plant was low in

the present study. Bal high pencetic advinee was recorded Tor number ol

H1



Fig. 2 Heritability and genetic advance in fodder rice bean
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X1-Plant height at harvest (cm) X4-Leaf:stem ratio X7-Green fodder yield (t/ha)
x2-Number of branches per plant X5-Leaf area index X8-Dry matter yield (t/ha)
X3-Number of leaves per plant X6-Leaf weight for plant X9-Crude protein content(%)

X10-crude fibre content (Yo)
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branches per plant by Boralh and  Khan (20007 in fodder cowpea Fow ponetic
advance was recorded for crude protein n the present study, Similar results

were reported by Borah and Khan (2000) in fodder cowpea

According to Panse (19573, high heritability coupled with high pencetic
advance indicates the prependerance ol additive gene action suggesting the
possibility ol genetic improvement ol these charactecs through selection. Iy
the present study, high herttahility together with high genctic advance was
obscrved for plant height at harvest, Teaf weight per plaont. green fodder yickd
and dry [odder vield, Simitar resuits were obiained for plant heipht by Das er
ol (1997) and Kumar ¢f of (1997) in rice bean and Sharma (19993 in conwpen.
similar to the tindings of the present study, Borah and Khan (2000) reported
high heritability and genctic advance lor plamt height. green Todder vield and

dry Todder yield in fodder cowpea.

The characters number of leaves per plant, leal stem ratio, crude fibre
content, crude protein conltent and feal area index recorded high heritability
with low gepetic advance. This suggests that these charoctors are poverned
by non-additive gene action and therefore scope of improvement through

selection is very limited.
5.3 Correlation

A hrecder s oalwavs interested to know (e mherent association
(genotypic correlation) of characters aparl from the observable correlation
between two characters (phenotypic correlationy, Direct selection Tor vieid 1s
often misleading as it is inlTuenced by many component chaacters both in

positive and negative directions. Analvsis ol yicld i terms of phenotopic,



penotypic and environmental correlation cocllicients of component chiaracters
helps 1o identily the traits on which sclection may he based Tor genctic

mprovement.

Cireen fodder yicld exhibited positive correlation al phenotypic and
gonotypic levels with all the other characters. The highest positive genotvpic
correlation recorded by dry matier vichd with green Todder vield indicates thal

it 1s the most reliable yield component, Plant height, number of leaves per

plant, number of hranches per plant, leal arca dex, dey matter vield and feal

stem ratio showed stgnificant positive correlation awith green fodder vield,
Stmilar results were reported by Ponmartanymal and Das {1996) in fodder
cowpea. In lodder cowpea, Jindal (1989) also reported signilteant positive
corrclation of green lodder vield with the characters leaf welghito branches per
plant, plant herght wnd numher of deavess Sharma ef of 0 (1988) reported
positive correlation between green forage vield and plant height in cowpea
Vasanthi and Das (1996 reported that in fodder Tablab, preen fodder svield
showed signilicant positive correlation with all quantitalive traits exeept

crude protein content. Ushakumari and Chandiasekharan (1991) also reported

positive correlation ol green Todder yield with plant heiphts diy sweight of

leaves and dry matter production in fodder lablab.  In {odder clusier bean.
Shanmugam and Balasubramanian (1983)  observed  positive  signilicant
penotypic  correlation between  preen fodder  yield  and  leal weight
Munonmam ¢f af. (2000) reported significant positive corrclation belween

green fodder yicld and branches per plantin fodder cowpea.

In peneral. genotypic correlation with preen fodder vield was hiteher

than the corvesponding phenotypic correlation for most o the characrers,
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Fig. 3. Genotypic correlation between green fodder vield and its component characters in fodder rice bean
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This indicates the inherent penetic association helween (hese chnracters.,
[ligh heritability obtained for most of the characters further sappotts (his
notion, since for highly heritable characters, the phenotypic value ol
genolype tend to rellect ils genotypic worth, So selection will be effective

when based on these characters.
Corrclation among yield components

Besides the knowledge of association belween fodder yield and ity
components, inter -- refationships amonyg the vield component characters also

provide reliable information Tor effective sclection,

Plant height at harvest recorded positive correlation with number ol

leaves per plant, number of branches per plant, Teal arca index, dey matter
vicld and crude [ibre content at both genotypic and phenotvpic fevels
Ponmariammal and Das (19963 reported simifar resudts with number of leaves
and number branches per plant in fodder cowpea, Similar to the results of the
present study, Findal {1989y reported significant positive correlation between
plant height, leal weight, branches per plant and number of lTeaves in lodder

COWNICa.

Number ol branches per plant exhibited significant positive correlalion
with plant height, Jeal weight per plant teaf @ stem ratior dry Todder yicld.
crude Tibre content and nmumber of leaves per plant. Crude protein content
showed negative correlation with number of branches per plant. As observed
tn the present study. Jindal (1989} reported that somber of hranches per pland

exhibited signilicant positive corredation with plant height, leal weight and
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number ol Teaves in fodder cowpea, Ponmriantmal e Dras (190063 reportel
|

simitar results in fodder cowpea.

Phenotypic amd genotypic correlation with number of leaves per pland
were high for leal area index. leal weight por plant, crude Tihre content, dry
fodder vield and plant height. Ponmarianminal and Das (1990) obtained
simitlar results in fodder cowpea for plant height and aumber ol branches per
plant. Number of leaves per plant showed signilicant positive correlation with
leal weight, number of branches per plant and plant heights Similar results

were reported by Hindal (1989) 1 fodder cowpea,

High phenotypic and genotypic corrclation was observed Tor Teal o stem
ratio with lcal weight per plant and dry matter vield indicating that an atempt
to improve the teal @ stem ratio would result in o simultancous improvemend
ol these characters. Pommarianmunal and Das (19900 reporied high positive

correlation between leal - stem ratio and dry matier yield in fodder cowpuen.

[.cal arca index showed significant positive correlation with number of

Teaves per plant, crade Tibre content, Teal weight per plant, plant height and

dry Todder vield.

In the present study. leal” weight per plant exhibited high positive

corrclation with dry fodder yield, number of [caves per plant, crude libre
content, leaf arca index, feai @ slem ratio, number of branchies per plant and
crude protein content, Similar results were obtained for teaf weight per plant
with dry  matler yiehd  in Torape  cluster bean (Shanmugam and
Balasubramanian. 1983) and with nusvher of anches per plant, plant height

and number of Teaves i fodder cowpea (lindal, 1989}
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Dry matter yield showed significant positive correlation with leal weipht
per plant, This is supported by the  lndings  of  Shapmupam and
Balasubhramanian (1983 in [orage ciusier bean. Leal @ stem ratio afse showed
high  positive  correlation  with dry  matter  vield,  as observed by
Ponmariammal and  Das (1990) in Todder cowpea, Other characters which

exhibited positive cortelation with dry matier vield sre number of leaves per

plant, crude fibre content. leal” arca index. plant height and number of

branches per plant,

Crude pratein content showed signilicant positive correlation with crude

[ihre content and Jeal weight per plant,

Crude fibre content exhibited  significant positive corrclation with
nunther of Teaves per planty dry Todder yvield, Teat arca index. plont height at
harvest, feal weight per plant, numbey of hranches per plant and crude protein

content.

The present investigation reveals that green fodder yield is signilicantly

and posttively correlated with all the characters studied excopt crude protein

content. 1t is further observed that the characters, plant heiphi, number of

lcaves per plant, leab weight per plant and dey matter yield are highly
corrclated among themselves. Also, the above mentioped elaracters exhibi
high heritability along with high genetic advance. which indicartes  that
selection Tor these characters would Tead o substantad improvement in fodder
vield. Other characters which could  be further considered for ndired
sclection are namber ol branches per plant, leat @ stem ratio and Teal ares

index.
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Sd Puath cocflicient analysis

Although corrclation studies between yield and s components are
useful, it does not give an exacl pieture of the relative importance of the
various yield attributes. Rate ol improvement is expected 1o he rapid af
differential emphasis is latd on the component characlers during selection.
Path coelficient analysis helps o partitioning  the genotypic correfation
cocllicients into direct and indirect effects of the component characters an
yvickd on the bagis ol which improvement programmes can be devised

clicctively,

In the present study, the maximum divect effect on yiekd was exhibied
by teaf weight per plant. Tollowed by plant height, Teal weight per plant afso
exerted positive indirect effect via plant height, number of leaves per plant
and Teal = stem ratios Plant height exerted high positive indirect cllect via

leal weight per plant.

As obscrved in the present study, Srinivasan and Das (1996} suggesied
that a desirable plant type Tor higher forage vield in cowpea would be ol tall

plant stature and more number of larger leaves,

Simmtlar trends as in the present study was observed by Renpanayaki and
Sree Rengaswamy (1992) in hoth blackgranm and cowpea and Ponmariaimmal

and Das (1996) in fedder cowpea.

Both Teat weight per plant and plant herght had high direct eflect adong
with high genctic correlation. The contribution ol other characters via fead
weight per plant and plant height swas negligible, The residual effect noticed

i the present stady was also Tow



Fig. 4 Path diagram showing direct effects and genotypic correlation in 60 accessions of fodder rice bean
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Hence, leaf weight per plant and plant height can be identificd as the
major characters contributing towards green fodder yield and selection based
on these characters will be effective Tor developing high yielding varieties of
fodder rice bean,

5.5 Genetic divergence analysis

Hybridization ts a powerful technique in crop mmprovement, the i
objective being creation of vartation,  This is achicved when genes from
divergent purents are brovght together o the IFy. So selection of disvergent
parents s important. Most rapid improvement in the cconomic valne ol
genotype is o expected  from selection apphicd simultancously  to several
characters which determines the cconomic value of the erop, Makalanobis D7
statistic helps n the sclection of genetically divergent parvents for the
explottation of hybrvidization.  The relative contribution ol cach character
towards divergence, choice of ¢lusters with maximum D7 vatues and selection
of accessions [rom divergent chusters are the criteria (o he kept in mind whike

selecting pavents for hvbridiziation,

Oue of the main objectives of the present investigation was 1o assess the
genetic diversity among the accessions of Tadder rice bean and to group them

o clusters based on their genetic distanges.

The 60 accessions of Todder rice bean were subjecied o dMahalanobis 1)
analysis based on the ten characters considered in this study. The b
accessions were grouped into ten clusters, Fige S shows the venctic diversity

al intra and anter claster levels.  The greater the distance between fwo



- Fig. 5. Cluster diagram showing intra and intcreluster distances




clusters, greater is the divergence belween accessions helonging o the (wo

clustiers and vice versa.

Among the ten clusters studied, Cs showed ligh mcean values [or
number of branches per plant, green fodder yicld, dry matter yield and crude
[ibre content indicating thal this cluster is supetior to the others with respect
1o the above charactlers. )9 was superior [or characters like plant height at
harvest and number of leaves per plant which were important yteld altrihulcs..
Cg exhibited maximum mean valuc for leal area index while (4 showed high
mean value for leaf weight per plant. For crude protein content, ("4 was found

lo be superior to the resl.

Co is found te have maximum inter cluster distance with seven of the
ten clusters. C; kept maximum divergence between Cs and C4. Scleclion of

parents from these divergent clusiers will be effective,

Ptant height at harvest recorded the maximum coclficient of variation at
the genotypic level, followed by number of branches per plant, leaf number
per ptant and leal weight per plant, At the inter cluster level, leal weight per
plant registered the maximum cocfficient of variation followed by plant
heiglit, leal number per plant and leal area index. Plant heighl, leaf number
per plant and leal weight per plant are the characters which coniribute
maximum towards divergence ol the accessions. As mentioned ab(_we. Cra
inciuding LRB 145 rccorded high mean values for plant height and number of
leaves per plant. Also, C4 registered maximum mean value lor leaf weight per
plant. Cyo and Cs recorded the maxinmwum divergence between themselves, So
selection ol parents from (hese two clusters will be ¢ffective for an overall

improvement of lfodder yield.



Summary



SUMMARY

The present study was conducted at the Department ol Plant Brecding
Genceties, Collepe of Apricalture, Vellayani from September o November,
1999 (o assess the variability in the important ceonomic characters and the
genetic divergence among the accessions.

Sixty accessions of fodder rice bean were evalnated in randomized biock

design with two replications. Data were collected from five randomly

selected plants from a population size of B4 plants per enfry on ten characters

namely plant height at harvest, number of branches per plant, number of

feaves per plant, leaf steny ratio, Teal arco index, Teal weipht por plant, gieen
fodder yield, dry matter yicld, crude protein content and crude fibre content,
The mean was worked out and subjecied to statistical analysis,  Salient
(indings ol the studyv arc the following :

Analysis ol variance revealed  significant  dilferences  among  the
accessions Tor all the charncters studied cxcept duration of the crop.

High phenotypic and genotypic coelficients ol variation were obseryved
lor leal weight per plant, number of leaves per plant, leal arca index and
green Todder yield indicating high vartahility for these characters and scope
for improvement through seleetion.

Heritability estimates were high for ol the characters studied except
number  of branches per plant. svpgesting very Tittle influence of the

cnvironment in {he expression ol these characters.,
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was anaximum in Oy owhile it was minimuonme in C Crgoshowed high mean
vatues Tor plant height and number of fcaves per plant which are impuortant
vield attributes and €y recorded high values Tor leal weight per plant. So
sclection of parents from (he divergent clusters Cyand Chg will be effective in

improving green fodder yield.
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ABSTRACT

A research programme was carricd out al the Department ol Plant
Breeding and Genetics, College ol Agriculture, Vellayani during 1999-2000
wilh the objective of estimating the variability in the important cconomic
characters and the genetic divergence among the accessions in order (o group
them into clusters based on the magnitude of genetic distance using
Mahatanobis 1? statistic. The experiment was conducted using 60 accessions

adopting a randomised block design with two replications. Data collected on

eleven characlers were subjected to statistical analysis. Coefficient of

variation, heritability, genelic advance, correlation among the characters, path

coefficient and genetic divergence were estimated.

Analysis ol variance yevealed significant differences among  the
accessions for atl the characters except duration of the crop. Phenotypic and
genotypic cocfficient of variation werce high for leaf weight per plant, number
of leaves per plant and green fodder yield. [ligh heritability coupled with high
genetic advance was observed for plant height, feal weight per plant, green

fodder yicld and dry lodder yicld.

Correlation studies indicated that plant height, number ol leaves per
plant. leaf arca index, leal weight per plant, «dry fodder yield and crude lbre

content exhibited significant positive correlation with green fodder vield.
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Leal weight per plant exhibited the highest positive direct elfeet on
green fodder yield followed by plant height. Number of branches per plant

and leal area index recorded negative direct elTeet on green lfodder yield.

Based on the genctic distances computed with respect to ten characlers
studied, the 60 accessions of fodder rice bean were grouped into five clusters
while accessions LRB 235, LLRB 221, LRB 225, RBL 118 and LRB 145

remained as single. Maximum divergence was oblained between €y and Cyy

while divergence was minimum between Cp and Cy lenee, selection of

parents from Cy and Uy will be eflective for an overall improvement of

fodder yield.
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