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Introduction



l. INTHODUCTION

The imj1ortnl1ce of livestock of Indian agriculture rcllects the importance

of fodder crops. The state's fodder resources are inadequate to mcd the

requirement of livestock population. Since there is very little scope for increasing

the area under fodder crops, the only alternative is to increase production of

existing fodder crops through the development of improved varieties.

Rice bean (Vigna umbel/ala (Thul1b.) Ohwi and Ohashi) is one of the

llllpllrtant uIHler exploited pulses in India. It is an excellent source of protein

<Inc! can be used as food, fodder and cover crop. It is richer than CO\\'P('3 and

blnck gram in protein, calcium and phosphorous and contains good UIl1Olll1ls

(lr vltilmins. especially thiamine. nincin and rihonavin.

,\ny crop improvement programme begins with the search for \'ariabil1ty

111 the germplasm. Selection of genotypes exhibiting high heritabillty Jnd

gClldic advance for desirable yield component characters is n pre requisilc in

the development of high yielding vaneties.

l-Iybridization is a powerful technique 111 crop improvement. the main

nbJective being creation of genetic variability. This is achieved \\'hen genes from

di\"\:'rgent parents are brought together in Fl. Mahalanobis 0 2 statistIC helps in the

selection of genetically divergent parents for hybridization programmes.

The present investigation was undertaken with the objective of

l'slimnting the variability in the ,important economic characters and the

genetic divergence among the accessions in order to group them into clusters

b~lSl'd un the magnitude of genetic distmH.:l: using Mahalanobis 0 2 st~ltjstic





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 immense potential due to its nutritional 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

piversity 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 unguiculata 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.
."

Mendoza et aJ. (l990fevaluated the chemical composition of 33 accessions of

7 legume species. 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 ClitQria terna/ea ranged from 28-30%,those of

Dolichos lablab and Phaseolus luna/us ranged from 18.5~26.1 % and

Vigna umbel/ata had the lowest protein content of 17.4~17.6%.



lJshak 1I1l1tlri ,Ind Chandr,ISl:kllur,lll (I (J<J I) reporled thtlt ill fodder ]ahLdl

the maximum genotypic coefficient of variation was for dry matter productIOn

followed by total leaf area.

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, laO seed weight, yield per

plant and days to 50% flowering.

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

yield and nutrient composition in 30 varieties of fodder cowpea.

Mishra et 01. (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 ef ul..

1997).

Kumar el al. (1997) reported significant variability for all the nille

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 differed significantly for all the characters studied.



Yadav cI (//. (1999) studied variability pararnckrs in 4(j dl\U>l:

genotypes of chickpea planted under normal and late sown conditions at 1\\0

locations for two crop seasons. The analysis of variance revealed 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 pev 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 (/1. (2000)

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

2.2 Heritability and ~cnctic advance

The extent to \vhieh the variability of a quantitative character is

transferable to the progeny is referred to as heritability for that particular

4

character. Heritability estimates along with genetic advance is usually

.,

1110rc 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 el (II. (1995) reported moderate to high heritability and high

genetic gain for secd 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 e/ 01. (1997).

Kumar e/ 0/. (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 ..nonrnani et al. (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.
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Correlation analysis in forage cluster bean showed that leaf weight and

stem weight had high positive correlation with both green fodtler yield and

dry matter yield (Shunmugam and Balasubramanian, 1983).

Sharma ef at. (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 branl:hes, plant

height, leaf number and stem girth were positively and significantly

correlated among themselves.

Based on genetic studies uSlIlg 30 genotypes of fodder lab lab

UshakUlnari 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 Oas (1996) revealed that

green fodder yield in cowpea was positively correlated with days to Dowering.

plant height, number of leaves, number of branches, leaf area 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



yield \\',IS p(lsllin'ly l'orrcltdcd \\1111 leal"

1

content.

Singh e{ al. (1998) reported tlwt in cowpea genotypic correlation

coefficients were higher than their corresponding phenotypic corn.::lntion

coefficients.

Chaudhari ef al. (2000) reported that in rice bean grain yield \vas

positively correlated with plant height, branches per plant, pods per cluster,

pods per plant and pod length.

In fodder co\vpea Manonmani er al. (2000) reported positive correlation

of green fodder yield with /lumber of brnllchcs per plant, leaf length nnd lenf

\\"idth.

Correlntioll stucbes in rice bean rc\'calcd that plant height showed

positive correlation \\"jlh grain yield (Thaware ef (//.,1000).

204 Path coefficient analy.~is

.IindaJ(1989) studied path coefficient analysis in fodder cowpt?'a and

reponed that green fodder yieJd. leaf weight, stem \veight, nurnbcr of

branches, plant height, leaf number and stem girth \vcrc positively and

significantly correlated among themselves. Branches per plant was found to

be the major component for fodder yield in cowpea.

Rcnganayaki and Sree Rengaswamy (1992 a) found that in blackgrum,

primury leaf area and plant height had higher positive direct effect on seed yield.

In cowpea, it was reported that plant height exerted maximum positive

direct effect 011 seed yield followed by primary leaf ureu (Renganayaki and

Srec Rcngaswamy, 1992 b).



In rodder cowpca, PUlll1lilJ'Jalllll1;t! (lllll /),1.'-; (I 0C)(l) reporled that days [p

flowering, plnnt height, number or Jcav'cs, number of branches and lear. stC)))

rntio showed positive direct cffect on green fodder yield. Plant height hud

positive indirect effect on green fodder yield through number of branches,

number of leaves, dry maller yield and crude protein contcnt.

Path analysis in fodder cowpea done by Srinivasan and Das (1996)

rcvealed that a desirable plant type for higher forage yield would be late

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

Path analysis in rice berm revealed maximum positive direct effect of

number of clusters per plant followed by days to maturity and days to 50%

flowering on grain yield per plant (Sonane el (I/. , 1999).

2.5 Genetic divergence

Jindal and Gupta (1985) reported that analysis of data 011 7 traits usin~

rv1uhalrll1obis [)2 statistic led to the grouping or 39 strains of fodder cowpea

into 5 clusters. Leaf number per plant and branch number per plant

contributcd most to total divergence,

Based on divergence studies in green gram, Tawar cl al. (1988) reponed

that variability observed in parents was related to the genetic diversjty of the

parents selected under the study.

Dharmalingam and Kadambavanasundaram (1989) asscssed the genctic

divergence for 8 characters among 40 geographically diverse varieties of

cowpea by multivariate analysis llsing Mahalanobis D2 statistic and found that

they were widely divcrgent.



III cluster hl'i!rl. l!cnry and Kri~JlIlil (I(NO) reported l'(ln"ldcl',l!,k

divergence for days to flower initintion and 50% l1cl\vcring, plant height.

number of branches per plant, number of clusters per plant, numher oj' puds

pcr plant, number of seeds per pod, 100 seed weight, straw yield, seed yield

and days to maturity.

Murthy and Dorairaj (1990) reported that 40 early maturing genotypes of

pigeon pca from different geographic regions when analysed llsing 0 2 and

canonical analysis, fell into three clusters. Genetic diversity Vias independent

of geographic origin. High variability could be obtained for earliness, seed

yield and protein content in crossing programme involving genotypes from

widely related clusters.

,
Roquib and Das (1995) applied D~ statistic to 63 strains of riee bealL

r('garding seven seed and foragc yielding characters. They noted that the

merits of days to 50~/o tlo\\"ering. dry matter and green forngc yield III

contributing towards total divergence In both the years Wl'rC stable enough

while days to 50% flowering had a more profound effect 011 genetic

divergence than other characters under study.

Kumar el al. (1996) reported that 30 radiation induced rice bean Mel

mutants and a control variety were grouped into 8 clusters by D2 analysis.

Sharma el al. (1996) studied diversity of 28 genotypes of rice bean by

Mahalanobis D2 analysis. The genotypes were grouped into 6 clusters. Clusters

Il, JIJ and V were the most divergent, with a high mean yield expression.

Rewale et af. (1996), in a divergence analysis in cowpea, grouped the 70

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

q



Days to Initiation or fI()\\"<:ring, 50% flowering anu maturity, nUlllhn (lJ

inf10resccnccs and pods per plant, pod length, 100 seed weight, seed yield per

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

Dcshmukh and Patil (1998) rcported that five genotypes of chickpea

were grouped into eleven clusters on the basis of D2 analysis.

Divergence studies conducted by MandaI and Dana (1998) revealed that

number of pods per plant, days to 50% flowering and number of effective

nodes per plant contribute maximum towards genetic divergence in rice bean.,

Based on divergence analysis in dolichos bean, Nandi el al. (1998)

reported that 28 genotypes were grouped into 10 clusters, with a maximum

number of 7 genotypes per cluster. There was a Jack of relationship bet\wcn

genetic and geographic diversity. Green pod yield pCI' plant and pod weight

accoulltcd for 87.4% of total genetic variation.

In rice henn, Singh c! (II. (1998) reported the existence of considerable

diversity among cultivars of different ecogcographic origin.

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

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

on those genotypes of the cluster having maximum divergence.

Singh et al. (1999) studied genetic divergence of 31 local ncc bean

cultivars from the Manipur hills. Based on Mahalanobis D2 values of data

from 7 yield components, the genotypes were classified into 5 different

10

clusters following Torher's method. Depending upon the inter cluster

distance, cluster mean valuc and mean per se performance of the best



Si\<lkUlllCtf nnd .\1uthiah (2(JIJO) carried out divergence SludlC'i ill 12(1

"

chickpea !:'cnotypcs lIsing \1ahal,tnubis D~ statistics. "J he \MlctiCS \\\,.'IC

grouped into 7 clusters. ;vla.'\iIlllll1l divergence was observed in the clusters

IV find VII and the minimum between IV and V. The intcrc]ustcr diH~rgcncc

YJricd from a to :2 99. The maximum intracluster distance \,-as in cluster' I

with 108 genotypes.

BtlSD.\-Zlrajappa and J3yregowda (:2000) studied genetic ctncrslly ill1Wng

j..j..j ((llkl"liuns or fil'ld beall. The accessions revealed consilkrablc dj\i.:r~lt\'

TIl<..' Il~lllln: ~lJ1d I1hlgnilllLk ul' gcll ....'IiL' di\l'rgl'J1Cl' (Isscsscd in _~~ g<..'11l.11:Tc> (l(

Cll\\jll';l li.~ll1g \Llh:t1:11Wbis f)~ \'alw: I1ldicatcd considerable dl\-l'I'S!l\ III thl.-'

maLl,'rial studil'd. rill' gCIHllypes \\l're gwupcd into 6 cluslers, l'luSllT 1\ h;ld [ill'

lllT\il11Ulll 111ll1ll1l'r oj" gCIll\l: pcs. 'I'll..: ·mlra and inter' clustl'r a\"l'rage ]): \:lilll'S

illdlClkd llla\imUlll statisticl! disttlllce bet\\"l2eI1 clusters [ <lod \' fllllu\\l'd Il\ III

and V. Cil'llgrapillc diversity \\<1S 110t related to genetic L1lv..:rslty. ~illglc Ill-illt

yil'1d. klncst indcx and c,lrliIH:sS in Jlo\\'ering contributed considl'rabl) .Iml

account.:-d tn gO(10 of lotal diwrgcllce (I3ackiyarani e! af., 20(0).

Ushnblilwri e! uJ (2000) grouped SO genotypes of W\\ped lnlo 1.1

clusters hy \l:1h,iI<lJwhis ])" Sl:J1iSlic. /\Il1ong the yield attrihuting c!J;lr:IC!crs.

seeds per pod. number of hr:lllches. numher or pods pcr cluster ,l1Hl p\lll Il'llyJil

wcre till' important traits responsible rur the divergence recorded.



I~

formcd 15 di\t.~rse clusters. GClldic diversity was ilnlt:pcndl'lll oj till'l!"

pedigree. SufficIent amount oj' vnriability was observed in thcsi..' gC)]OlYfH::,

\\hlCh jlldic~ltcd scope (or selecting more diverse parents to produce high

heterotic effects and desirable scgrcgants.

Mitra ef (II. (2000) evaluated two hundred and thirty one germplasm

11l1es or clusterbean along with 3 checks for seed yield and its components.

following nOll-hierarchial Euc!ideananalysis, all the 234 g~notypcs \\"Crt::

'grouped 111[0 1? clusters with variable number of genotypes. On the basis of

genelic di\'crgence unc! mean performance, 8 diverse and superior genotypes

\vcrc selected for further usc in crossing programmes.

\:~llllli ['I u! (~()O()) lIsed \1ahalanobis D 2 statistic to :lll:d)sc t'cncllc

dl\'L'rsit\ III =,s t'l'l1tllypl'S of hyacinth bean, The genotypL:s \\L:rL: grouped ll1t(1

:) clustL'rs. Thl' ;l\eragL' intcrcluster D 2 values indicatcd ma.'\imull1 statistical

clJ\crgcllcL: bc'lwL:ell clusters II. and V.

1"\\0 hundred germplaslll lincs of mungbean, along with Sl\: cOllllllercial

\arietit;'s wcrt' cV<.Iluated over four diverse environments for seed yield and its

components. The genotypes were grouped into 7 clusters, On the basis oj"

lhis i.lllalysis. diversc gcnotypes with desirable level of particular ch:nCJctLTs

han: been identified (Raje and Rao, 2001).

On the [,;ISIS or f)2 analysis. Samal ef at. (2001) grouped 23 mutant lillL:S

(l!" pigeon pca into 9 clusters of which cluster I was the largest followcd by'

cluster Ill.
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3. MATERIALS AND METHODS

The present study was undertaken in the Department of Plant Breeding

and Genetics, College of Agriculture, Vcllayani from September to

November, 1999.

3.1 Materials

The materials for the study included 60 accesSIOns of fodder nee

bean collected from PunJ'ab Agricultural University, Ludhiana. The details of

the accessions are presented in Table 1.

3.2 Methods

A field experiment with 60 acceSSIOns \-vas conducted in randomized

block design \vith 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 V,,"CfC recorded und 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 from the

ground level to the tip of the growing point.

b. Number of branches per plant

The number of primary branches Qn eaeh of the five observational plants

was counted and the mean worked out.

Il



Table 1. Details of rice bean accessions

51. No. Accession number Source

I. RBL 3 PAU, Ludhiana

2. RBL 11 "

3. LRB 12 "

4. RBL 14 "

5. LRB 16 "

6. LRB 20 "

7. LRB 24 "

8. RilL 25 "

9. LRB 26 "

10. LRB 29 "

II. LRB 30 "

12. LRB 41 "

13. RBL 44 "

14. RBL 47 "

15. LRB 51 "

16. LRB 52 "

17. LRB 53 "

18. RBL 54 "

19. RilL 57 "

20. RBL 61 "

21. RBL 62 "

22. RBL 64 "

23. RBL 71 "

24. RI3L 74 "

25. RBL 77 "

26. LRIl 77 "

27. RBL 78 "

28. LRB 82 "

29. RBL 89 "

30. LRB 95 "

II}



Table I. Conld ...

SI. 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. LRB 198 "

50. LRB 199 "

5 I. 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



c. Number of IClH'CS pcr pillut

The total number of leaves from each sample plant was counted and the

average recorded.

d. Lcaf: stcrn 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. Lcaf area index

Leaf area was measured using LI 300 leaf area meter at 50% flowering

and expressed in square centimeters.

LAI \vas \vorked out using the following equation.

Total leaf area
LAI

Land area occupied

f. Duration of crop

(Watson, 1962)

The total number of days from germination to harv~st 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, Gl"Ccn folldcr ,ricllJ (l/h:l)

The green fodder yield per plot was recorded at harvest and estlllHltcd ill

tonnes per hectare.

i. Dry matter yield (t/hn)

At harvest random sample was taken from each plot, weighed, dried to a

constant weight and dry matter percentage was computed. Based on thIs estimate

the total dry malter yield was computed and expressed in tones per hectare.

j. Crude protein content ('Yo)

The nitrogen content or the plant samples W[JS estimated followillg tile

•
modified microkjeldahl method (Jackson, 1973). The crudc protein cOlllent

was calculated by multiplying the nitrogen con lent by the factor 6.25

(Simpson ef al., 1965).

k. Crude fibre content (%)

Dried plan! samples collected at the lime of harvest WflS IIliJiLed for the

estimation of crude fibre content hy acid and alkali digestion method (Kallwar

and Chopra, 1976).

3.2.1. Statistical analysis

The data collected were subjected tu the following statislical analyse:o..

3.2.1.1 Analysis of variance and covariance

Analysis of variance and covnriance vvere done

(i) (0 test the significance of differences among the accessions with respccl

(0 various characlers under sllldy

1('



(ii) to estimate the Vilnance components and other parameters like

correlation coefficients, heritability <Ind genetic advance.

Table 2 represents the analysis of variance! covariance Other gcndic

parameters were estimated from this table.

t1

Vnriance x y

2 , I
IT C" = ~V\'

Genotypic variance (a 2g)

Phenotypic variance (a 2p)

r

= ('j"2 px = (J2 gx -I- a/c,

r

a/PI = o.lg, -t- (TIe)'

3.2.1.2 Coefficient of variation

Phenotypic and genotypic coefficients or vmiation (rev :llld GCV) are

estimated as lo][ows.

GCY ~

PC: V,.,..,

crg x

x 100
x

crpx
x 100

-
x

where ogx ,." genotypic standard deviation

G]Jx = phenotypic standard dcvintion

3.2,1.3. IIcritahili(y (Brond sense)

lIcritability was estimated flS givCl1lll J,lin (19R2)

,
(J g~

x 100
2

(J P,X



3.2.1.4 Gcnctic advancc as pcrccntage of mcall

CiA =

x
- x 100 (Miller ef (//, 195R)

where k = selection differcnLial = 2.06 at 5% selection

and x = mean

3.2.1.5 Correlation

G gxy

Genotypic correlation (rg~y) - ---------

() rxy
Phenotypic correlation (rrxy) = -,,--------

G exy

Environmental correlation (rcxl') = --------

O"r, X G n

3.2.1.6 Path cocfficient analysis

Path coclTicient analysis was carried out by the mcl hod suggested hy

Dewey and Lu (1959).

Value or path eoefficicnts can he obtained by matrix solution.

" 1'~G"l'I.e.. '-

where, P - Vector of path cocfTicicllts

U - Correlation malrix uf" causcs

R - Correlation vector or (',luse and cflcct



3,2.1.7, MlIhnlallobi.~ U2 llllalysis

MnhaJanobis 1)2 statistic was applied 10 cluster the (lO accessions tlf

r dd . b I' -til d ·tll . D' I· [10 er nce ean. -or I an .I acceSSIOns, va lie IS computec as

K

0 2
= L (Xii - Xjli

I~I

where k is the number of characters. Xii and Xii nrc the ullcorreialcd

mcans for the characters Xi nnc! Xi in the Itlo genotype. The significance of 1)2

valucs were tested by chi square test with k dcgrees of freedo1l1.

The genotypes were grouped inlo sevef8J clusters based on thesc 1)2

vnll.1cs following Tocher's Illcthod of clustering (Rao, J 952).



Results



4. RESULTS

lhe data collected from the experiment were statistically unalyscd nnd

the results arc prcst.'lltcd bc!()\v.

4.1 Evaluation of :lccessinlls

Data on plant heigh! at harvest, number of branches per pl<lnl, [lumher

of [caves per plant, leur: stem ratio, leaf area index, kaf weight pn pblllL

green fodder yield, dry matter yield. crude protein content unci crude fibre

content collected (rum nO accessions were subjected 10 anal)"sis or \',Iriancc

and covariance and the results are presented below.

4.1, I Mean performance of the accessions

4,1.2. Variability compollents and related genetic parameters

4.1.3. Correlation analysis

4. [.4. Path coefficient analysis

4.1,5. Genetic divergence analy,':;is

4.1.1 MCrllJ perforl1l~lIct' of the acce,~sion~

The mean values of tcn characters studied are prescnted ill the "[ <lh!c 2

The analysis of variance revealed that there was significant ditTeiCIlCl'

among the accessions for all the CIl<Hacters except duration of the crop

Plant height at harvest (em)

Plant height at harvest rnnged from ~g X em in LRH 221 to 202 R ClIl in

LRH 145. with n cocfficiellt of varilllion [2.0%



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

P,,"t
N="" N="" Leaf ld ld C- Oo· erode Crud'Duration

Accession
height at

ofbrnnches ofleaves .= = of weigh! fCKldcr '""'" Prolein fim
51.No. """"No

(=)
peT plant perplant ratio index crop perplant yield yield

~"'"
content

(days) (g) (tIM) ,tIM) (%) (%)

I LRB 199 106.0 34 37.7 0.29 5.7 95 51.0 26.1 78 16.9 30.7

2 LRB 51 [ 16.4 37 34.0 0.32 3.8 9S 46.3 23.4 6.6 16.0 28.0

3 LRB 198 108.1 40 43.7 0,36 36 95 64.2 30.6 8.3 18.4 31.5

4 LRB 182 107.7 32 33.2 0.25 2.7 100 45.5 29.7 7.7 16.8 33.4

5 LRB 207 114.3 4.2 26.9 0.32 2.7 103 38.0 18.6 5.2 16.7 24.6

6 LRB 96 99.5 3 7 50.3 0.31 4.3 95 50.2 25.3 7.1 16.5 29.1

7 LRB 127 126.8 3.0 35.4 0,28 44 97 38.7 21.2 5.9 15.9 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.S 95 415 22.1 6.2 17.2 3\.4

10 LRB 199 94.3 2.8 19.9 0.25 28 102 29.7 18.3 5 I 15.5 22.5

II LRB 29 108.8 44 46.8 0.28 5.0 97 69.3 19.4 54 16.2 28.3

12 LRB 136 96.8 4 I 30.5 0.31 2.9 95 40.5 20.6 5.8 16,5 28.5

]J LRB 95 123.5 34 37.9 0.27 3.8 95 33.3 18.8 53 16.5 28.5

14 LRB 227 106,2 40 48.2 0.33 3.6 95 50.0 24.2 68 16.3 30.7

15 RBL 78 107.2 3.5 25.8 0.28 3.3 95 41.8 12.8 64 16.5 24.3

16 RBL 219 96.0 34 25.6 0.2 38 95 21.2 152 43 17.5 26.5

17 LRB 109 119.8 44 29 2 , 0.3 3.3 102 381 19.5 5.5 16.7 265

18 RBL 54 117.8 3.4 22.4 0.25 ) 0 100 31 , 18.9 5.3 15.6 28.6

19 LRB 228 98.7 5.0 24 2 0.25 ] I 100 30,6 IXI 5 I 16.4 I 28.5,
20 RBL 25 104.3 29 21.5 () 27 3.0 95 344 19.5 5 5 16.4

I
24 5

i 21 LRB 24 '" 3.4 25 ') II -' 3 I 103 I 27.5 12 -' 3.5 15':1 24.0 ,



Table 2. Contd ...

Planl N""",,, Number ld 1m LoU Gn= lAy Crude Crud<

I
Duratio

Accession
heightaI

ofbranches oflcaves """' = of weight fOOda """" protein fibre
SI.No. ""''''No. per plant per plant rutio mdox crop perplanl yield yield content ~"'"(=) (days) (%)(g) (uM) fuM) (%)

22 LRB 30 104.8 3.9 285 0.28 3.5 97 34.6 19.0 5.3 J6.3 24.6

23 RBL 74 107.1 4.2 28.9 0.29 3 I 95 40.9 21.9 6] 16.3 24.6

" LRB 110 148.4 4.4 41.9 0.34 4.2 95 55.2 25,7 7.2 18.4 30.2

25 RBL 77 92.4 3.7 19.5 0.31 3.0 96 46.3 23.3 6.5 162 247

26 LRB 152 950 4.9 24.5 0.28 3.5 95 35.6 19.5 5.5 16.9 25.4

27 RBL J I 100.0 4.5 32.2 0.3l 3.2 95 42.7 21.4 6.0 16.5 24.5

28 LRB 52 102.3 4.4 30.9 0,32 4.0 98 42.4 20.9 5.8 165 24.5

29 LRB 221 58.8 3.2 25.2 0.29 3.6 95 34 5 18.6 5.2 17.6 25.6

30 RBL 89 103.8 40 38.7 0.34 4.0 95 51.0 23 9 6.7 16.9 28.2

3\ LRB 77 105.3 4.0 289 0.29 34 98 40.6 21.8 6.\ \59 28 I

J2 LRB 114 113.3 4.2 357 0.29 49 102 25.0 13.5 38 17.0 29.3

33 LRB 195 112.1 3.9 34.9 0,34 46 98 5\ 5 24.3 6.8 18.4 30.2

34 RBL 44 86,1 3.9 32.2 0.3 3 3 95 44.3 23.1 6.5 16.6 26 7

35 LRB 233 157.2 5\ 39.5 0.31 44 95 61.2 31.3 8.7 16,3 28.7

36 RBL 47 81.6 37 39.3 0.36 4 \ 95 48.3 22.0 6.2 15.6 24 5

37 LRB 103 95.2 40 355 0.28 3.7 95 31.3 17.1 4.8 17.0 26.3

" RBL 62 140.8 4.9 33 3 0,28 3.6 95 38.3 21.1 59 17 3 28.4

39 LRBl60 119.9 3.2 24 U 0,37 2,9 103 327 14.7 4. \ 16.5 285

40 LRR 235 151.8 45 38 0 0,27 3 6 100 378 20.R 5.8 16,7 28.4

: 4\ LRB 53 76 2 " 16.2

i
0.2R 23 100 19.5 1 I. (, 3.2 16,4 2115

1 " LRB 145 202.8 4 0 45 i 0.23 5 0 103 31.2 19.8 5 5 15 3 285



Table 2 Contd" """
P,,",

'-JUJTlber N=be< 'd' '"'" '"'" Gn= lAy Crude C'"""Duration
Accession

height a1
ofbrnnches ofJeaves """ = of weight foddcr mmt~ protein fibre

SI.No, """""No.
(on)

per plant perplant

[

","0 index crop per plant yield yield content ~"t"
(days) (g) (t1>t) (t1>t) (%) (%)

43 LRB 100 19.9 4.7 30.7 0.27 4.1 103 34 3 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 95.9 39 32.5 0.29 4.0 96 29.3 15.5 4.3 16.3 27.6

46 LR!3 99 113.2 4.2 20.3 0.28 3 3 95 27.7 15.0 42 16.9 26.2

47 LRB 225 I 13.3 4.5 43 I 0.25 5 , 95 22.0 13.4 376.0 15.2 29.9

48 LRB 41 141.5 5.0 39,7 0.36 3.8 95 67.3 30.8 86 16,5 31.3

49 RBL 98 129.6 4.5 32.6 D.35 3.7 98 46.1 21.4 60 16.4 28.5

50 RBL 71 124.1 4.7 39.2 0.34 4.1 98 46,7 22 1 6.2 17.3 28.7

51 LRB 26 121.7 49 39.2 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 98 485 22.7 6.4 14.4 29.3

53 LRB 16 98,9 4.2 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 40 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 4.5 25 5 0.34 29 103 44.3 20.9 5.9 16.3 29.5

57 LRB 20 119.3 4.9 28,5 0.28 33 98 37.5 20.8 5.8 15.5 28.6

58 RBL 118 [37.4 3.9 16.1 0.44 2.0 95 181 18.4 5.1 16.2 28.5

59 RBL 57 140,1 4.7 32.5 0.28 42 95 30.3 210 59 16, I 26.5
I

113.8 3.5 0.25 34 100 16.360 RilL 116 26.5 44.8 17.7 5.0 287

F\"_~o 5.50 u 3 19;'+ 11.94"- 17.58 34.46"- 22.83·· 14.80·· 14 38·· ti21 76·· 2423 53"-

SE 9.56 0.34 2 3934 19,79~-OJ o 1319 2.39 I 1281 0.3 [6 0,0263 0.046

CD I 27 03 (J 95 6.7696 2 77E.U~ 0.373 676 3. 1907 0.8939 00745 0.130 I

**Significant at 1 % level



Number of branches per pl:lllt

The maxill1um number or branches per plant (5.1) \vas recorded ill

LRB 233. LRn 242 rel:orded the lowest value' 01'2.7. The ev was II Il'~';)

Number of Icaves per plant

I·hc mean number or leaves per plant ranged from 16 1 in LRIJ 11 g to

50.3 in L1U3 96 with CY 10.5%.

Leaf: stem ratio

LRB 118 recorded the maximum leaf: stem ratio with fill average of"

0.44. The ll1inimum leaf: stem ratio (0.2) W<lS recorded ill R13L 21\). rill' CV

was 4.6%.

Leaf arca index

The leaf area index ranged from 5.7 in LRB 199 and LRB 242 to 2 0 in

LRH 118, with CY 5.2%.

Leafweight per plant (1-:)

The mean Jcaf\veight per plant ranged [rom lH.lg ill f,RB 118 to 69.3g

which waS recorded by LRU 29. The CV wns 1l.5%.

Green fodd('l" }'il'ld (t/ha)

LRB 233 recorded lhe maximum yield of grecn fodder (31.3 I/lla) I'he

minimulll grccn fodder yield 11.6 t/ha was lTcorded illl.RB 53. rhe ('V was



Ihy l1Iattl.'I' yield (tlhll)

rhe mean dry matter yield ranged hetwccn 3.2 1111<1 ,111d 8.7 l/ha. 'I he

maximutll value was recorded by LRB 233 while LRB 53 shO\'v-cd the

minimum dry matter yield. The CV was 7 8 %

Crude protein content <,Y<,)

The maximum crude protein content (18.4%) \vas recorded by !.IU~ 11 ()

while RBI, ()] recorded the minimum value (14.4%), with a CV () 2u/,).

Crude fibre content ('Yu)

Crude fibre content ranged from 24.0% 1ll LRB 24 to a IllnXlll1l1l11 or

33.4% in LRlJ 182 with a CV 0.2%.

4.1.2. Variability compunents lind nlated genetic parall1l.'ters

Phenotypic, genotypic and environmental components or varIance.

phenotypic, genolypic amI environmental coellicicllts of variation,

heritahility and genetic advance (as percentage of mean) \vere estimaled and

presented in Tables 3 and 4 respeclively.

4.1.2.2. Coefficient of variation

The VAlues or phenotypic, genotypic and envirolllllcnl,d cl1ctliClcnl nr

variation are given III Table 3. Leaf \veight per planl recorded the highest

phenotypic coefficiellt of vari(ltion (29.6%) followed by llumher of" IC3VCS

per pl31ll (26.8%). green fodder yield (21.R%). plnnt height ~lt h,HVCS[

(21 7%). dry mailer yield (21.5%) alld lear area illdex (21 5(~/o). 'I Ill: IUWl'sl

PCV \Vas recorded f"or crude protein contcnl (4 X%)



C;<:nolypic coclTicient of variation (CiCV) was high fur lear weight p<:r

plant (2R.3%). follO\Vt'd by number of leflves per plfl!lt (24.CJ%). leaf me,1

index (20.9%) and green rodder yield (20.7%). etCY \vas lowcst ror crudc

protein content (47%).

Number of leaves per plflllt recorded the llWXllllUlll envinlilmen[<ll

coefficient of varialion (35.6%), followed by le<lr weight per plant in 9%).

grcen rockier yield (12.3%) and plant height flt )wrvesl (120%). .[ he least

ECV \-vas recorded for crude prutcin contcnt (O.OOR'Yo). Cnlde fihre contcnt

recorded an ECV of 0.015%. This indicates that crude protein content (lnt!

crude fihrc content wcre nol influ<:nccd by the environmcnt. Numher or

leaves pel" plant was more inllucllcco by envirolllllcnt \vhiJc IC(lf \-..,'clght per

plant was variable at all levcls.

inllllenced by cnvironlllcnt.

Leaf area index \-vas nlso !lO! l1luch

At both phenotypic and genotypic levels. leaf weight per plant W,IS lhe

mosl variable trait while crude prolein con lent was the least v<lriabJe trail.

4.1.2.3 lIuitnhilit}' and Genctic Advancc

The values of heritability coefficient (%) and gCIll'lic ndv<ll1cc (,IS

percentage of mean) at five per cent selection for different characters arc

presented in Table 4.

All the chamcters except number of branches per plflnt were highly

heritable Number of branches pcr plant was medium heritable Brfll1ches

per pl'llll. lenf ,H(a index. clude protein ,lnt! crude fihre conlen(:·; wnt' the

clwractcrs rur \vhieh one C<lI1110t expect Illllch genctic advance IJnilahilily

was nl<lxilllUtll for llle eharncter crude fihrc C(1I1[CI)( «)9.9(~",). l\pnl'l (1-0111



~1

Table 3. Components of variatioll of len characlns in foddu !"in hean

--- --- ------._- -

IPhCl1Ol)11ic Cienotypic Environ-
SI. mental GCV PC V Fey
No.

Character variance varml1ce
(%) (% )

~%)Jap2
, vanal1cc

Gg
Ge'--- ~-~-_._.••....----

---~- --

Plant height <:It
59.1.84 411. 15 182.69 1809 21 74 12 O()

harvcsl(cl11)

2 Number of
OA7 0.24 0.22 12.4(J 17.24 =' (15branches per pl<lnt

,
3 Number of

74.11 62.65 11 AS 2464 26.8 35 (, 7 Ileaves per plant

4 Leaf' stem ffltin (1,(102 0002 00002 13A2 1421 () () 7

5 Leaf nrea index 0.62 (1.5 8 004 20.93 21 54 1 1

6 Leaf weight per
116.18 125 75 11A.1 2833 29. (, n ()<)

plant (g)
I

7 Green fodder
20.11 1756 2.\.\ 2017 21.8 12..1\) Iyield (I/ha)

i
8 Dry llHltter yield

U4 1.14 1l.2 1342 21 54 1 '17(l/l1el)

') Crude protein
Il .621 OJ) I\) 0.0014 4.79 4.8 () (l()X

contcnl(%)

10 Crude fibre
5.14 5.13 0.0042 8.17 8 17 11111.5content 9%))

-- --- ....'.-'.'-- ----_.



Table 4. I-Ieritabilit.r llOli genetic advance 01" ten chanlclers in fodd('J"
rice bean

---- -----

SI. No.

2

J

4

7

<)

10

Character
-----------
Plant height ut Iwrvest

Number of brullches reI' plant

Number of leaves per plunt

Leaf: stem ratio

Leaf area index

Leaf weight per planl

Green fodder yield

Dry mntter yield

Crude protein cOlltelll

Crude fibre content

llcritnbil ity

broad sense(%)

(,9 24

52.2X

R454

K9.24

94.36

91.60

R7.J4

K699

99.77

99.92

Genetic advance ,ll

"i% Intensity oj"
selccti(lll

34 75

II 74

14 99

1421

1.5.1

22.112

21 .RII

21 54

4 XII

R.17



this, heritability was high for crude protein content (99.7%), leaf area index

(94.3%). leaf 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%), grecn [odder yield (21.8%)

and dry matter yield (21.5%). Number of leaves per plant (14.9%), leaf

stcm 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 \\'as

observed for plant height at harvest, leaf weight per plant, green fodder

yield and dry matter yield. High heritability and low 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

Phcnot)'pic correlation

Plant height was positively correlated with all the characters except nudl.:

protein. Number of branches per plant had correlation with leaf weight per

plant and plant height. Number of leaves per plant was uncorrelated with

number of branches per plant, leaf: stem ratio and erude protein. Leaf: stem

ratio was corrclated with leaf weight per plant, green fodder yield and dry

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



Table 5. Phenot)'pic correlation coefficient of ten characters in fodder rice bean

Plant
Number

Number Leaf Leaf I Leaf Green Dry Crude Crude
5i of

,

No
Character height

branches
ofJeaves stem area weight fodder matter protem fibre

at harvest
lant

per plant ratio index per plant yield yield content content
er

Plant height at
; harvest

0 'j Number of i
: branches per 0.2795**

,
, -

I piant
;

3 : Number of
0.3490** 0.1173

leaves per plant i

I4 Leaf: stem
0.0154

ratIO
0.1578 0.0673

I5 Leaf area
0.2756** 0.0346 0.718]**

index
-0.0748

i
6 Leaf weight

0.1725 0.2118' 0.5953** 0.3265** 0.3423**
Iper plant

7 Green fodder
02465** 0.1531 0.4727** 0.2453** 0.2399** 0.8093** I _

yield
8 Dry matter

0.2503** 0.1582 0.4767** 0.2506** 0.2720 0.8139** 0.9962**
yield

9 Crude protein
-0.099 -0.0344 0.0681 0.1158 0.0541 0.1745* 0.1469 o. i 387

! content

Ib Crude fibre !
0.2968** 0146' i 04981 ** o 1358 0.3676** 0.3433** I 04109~'lO398O'' 0.1302**

I content I . - I· .
"Significant al I "/" level
"'Significanl at 5'% level



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

Plant I. Number
Number Leaf: Leaf Leaf Green Dry Crude Crude

SI of
: J\o Character height

branches
of leaves stem area weight fodder matter protein fibre

I at harvest
per plant

per plant ratio index per plant yleld yield content content

~ Plant height at
harvest -I

0 Number of
branches per 0.3547
plant

,
Number of.'
leaves per 0.4052 0.19341
plant I

4 Leaf: stem
0.0229 I 0.0582

ratlO
0.2113

5 i Leaf area 0.3184 0.0512 0.7953 ·0.0885 Iindex
6 Leaf weight

0.1828 0.2683 0.6121 0.3383 0.3575
per plant

7 Green fodder
0.2753 0.1942 0.4917 0.3005 0.2555 0.8089. yield

I8 Dry matter
0.2793 0.2028 . 0.4967 0.3077 0.291 0.8144 , 0.9956 Iyield

1 I9 I Crude protein
·00459 I 0.0747 I

I .
content

-0.1215 0.1196 0.0563 [ 0.1847. 0.1602 [ o 1517
- I.

10 Crude fibre I 0.2058 'I I 1

0.358 L0.4374I0.356 ] 0.541 0. 1464 1 0.3782 i 0.4245 0.2302 !content
1

iN





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 matter yield was

correlated with all characters except number of branches per plant, leaf 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: stelll ratio,

En"ironmental correlation

For most of characters, pair wise environmental correlation was absent. The

only significant correlation observed for X3, with Xl, X6, X7 and Xs; X4 with X6. Xo;

and XIU; X(j \\'ith X7 and Xg; X9 with X4 and XIO; XIO \vith X4, X7, Xs and XOj.

Genotypic correlation

Green fodder yield showed high genotypic correlation both dry matter

yield. 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, leaf area index and leaf 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 yield was

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



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

SI
Plant Number Number Leaf Leaf Lear

TotalI
Character height ofbraches of leaves weightI

1\0
stem area

correlation: at harvest per plant -per plant ratio index per plant

~Plant helght at
0.1858 -0.0335 00021 o 0007 -0 0298 0.1500 0.::753

! harvest (em),
Nurn ber of branches 00659 -0.0944 0.0010 00064 -0.0048 0.2201 0.1942
per plant

3
Number of leaves 0.0753 -0.0]83 0.005'":' 00018 -0.0744 o5021 0.4917
per plant

4
0.0043 -00199 0.0003 0.0301 0.0083 0.2775 03006

5

i Leaf stem ratIO

I

Leaf area index
0.0592 -0.0048 0.0041 -0.0027 -0.0936 0.2933 0.2555

6 Leaf weight per 0.0340 -0.0253 0.0032 0.0102 -0.0335 08204 0.8090
lant (g)

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



The second highest direct effect Oil green rudder yield \-vas exhibilcd by

plant height (0.1858) with a genotypic correlatiol1 of O.27."i3.This illCll'<ISe III

the total correlation was mainly due to its positive indirect effect vin Icnf"

weight per plnnt (0.1500).

Othcr clwrncters exhibited low or negative direct effects on green

fodder yield but showed relatively high genotypic correlation due 10 their

high positive indirect effects via leaf weight per plant followed by plant

height at harvest.

Tbe two charncters l'iz leaf weight per plant <Inc! plHllt hLight exhibiled

maximum positive dircct effect nne! also exhibited high posilive indirect

effeds via other charaLLers. Thereforc leaf weight per plant rullmved by

plant height arc the main characters responsible for [lny incrcnsc 111 the

production of green fodder yield.

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

fodder yield through the selected component clHlractcrs

4.1.5. Genetic divergence anal}'sis

Sixty accessions of fodder rice bean were subjected to rv1,dwl:lIHlhis !)~

analysis based on plant height at barvest. number of brnnches per plant.

number of leaves per plant, lcnf ' stem ratio. leaf area index:. leaf wci~hl per

plnnt. green fodder yield. dry matter yield. crude protein content nlll! crudc

fibre contcnl.

The significallce or t!lese valucs was tested llsing Chi-squarc test oj

significnl1ce. All thc D 2 values were significant indiC<lling slgnil"ic,1I11

lllvergence aillong pair wise genoLypes. I'hcsc [lccc.ssiolls WLiC gl'(luj'l:d Jlltu



Tablc 9, Group l'OllSll'll:l1 ions of 611 acccssiulls

---------------- - ---------

Clusler Number of aceessiolls Aceessiolls

III 6

IV 2

V 3

VI

VII

VIII

IX

X
-----

II

31

II

-- ---- ---------- -- -

1,2.4,5,6, R, 9, 10, 12, 14, 15,

17, 19, 211, 22, 2.1, 25, 26. 27. n.
30,31,33,34, ](1, )7, 45,50,51

54,55,57,60

J, 13,18,32,38_ ]'J, 43. 46. 4<).

52,59

16,21,41,44,53,56

3, II

24.35,48

40

29

47

58

42



Table 10. Cluster means often characters'

51.
Character C, C, C3 C, C5 C6 C, C, C9 C,oNo.

1 . Plant height at
104.54 127.21 91.19 108.47 149.02 151.75 58.85 113.27 137.40 202.85

harvest (cm)

2 Number of branches
3.92 3.92 3.92 4.17 4.84 4.50 3.17 4.50 3.84 4.00

per plant
,

Number of leaves,
33.06 31.33 23.54 45.22 40.30 38.00 25.15 43.10 16.15 45.65

per plant

4 Leaf: stem ratio 0.29 0.32 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 4.27 4.08 3.60 3.60 6.00 2.00 5.00

6 Leaf weight per
41.22 35.14 29.50 66.76 61.21 37.75 34.53 22.00 18.16 31.16

plant

7 Green fodder yield 21.36 18.87 15.81 24.95 29.26 20.78 18.55 13.41 18.36 I 19.79

8 Dry matter yield 6.09 5.82 4.43 6.83 8.19 5.82 5.19 3.75 5.14 5.54

9 Crude protein 16.37 16.25 16.52 17.30 17.07 16.68 17.56 15.22 16.21 15.27content

10 Crude fibre content 27.26 28.13 27.33 29.89 30.09 28.39 25.61 29.92 28.48 28.52



Table II. Average intra and intercluster distance ( ~ D'

Sl. CI C, C} C, ('5 C6 C, C8 C9 CIONo.

C l 25.07 36.97 35.70 45.13 54.17 57.0 I 51.14 46.96 6U5 11669

C~ 24.26 45.26 64.31 49.02 31.38 76.34 33.81 37.16 88.33

!C 17.98 68.43 76.17 66.64 45.83 40.83 56.74 123.08

i (-I 880 47.75 76.85 65.45 79.98 94.64 251.81

i
Ie 21.30 44.35 95.79 71.27 71.88 92.71

C6 Q 100.88 44.39 36.] 7 61.22

C Q 7444 95.::4 161.0 I
I
c, Q 3696 93.87

Cq 0 75.68

(I;) 12
._--



Table 12. Average intra and intercluster distance (D1
)

I

i ! ! i I51.

I !

,
C7 (10

,
C, C, C, c, i C5 Co , CH C,

No. ! ,
! ! !

,,
, ,

C l
i 62851 1366.97 1274.47 I 2045 37 2934.73 3249.64 2615.11 2205.32 3776.35 13615.66

! ,

i!
'(2 588.67 2048.17 4135.55 2403.35 98472 5323.39 1142.78 138.25 7801.91

,
C, 783.00 4683.30 581788 4440.94 40027 1667.28 3220.21 15149.86

C, 77.45 2180.24 i 5905.89 4283.42 6397.84 . 8956.85 63409.58

C, ,
453.84 1966.83 9177.20 5079.54 5167.33 8596.34,

Co Q 10176.90 1971.04 1308.77 3747_52

, C, 0 5542.02 9069.57 25925 87

C, Q 136627 8812.64

, (q 0 5728.48

C" 0



40

five clusters lIsing 'locher"s method while ,lcccssjnlls 1.I~n 215. I ru~ 221,

LIU3 225, RnL lIS and LRB 145 remained 8S single Crable 9). I"hirty three

accessions come under one group.

The average intffl-fllld inter-cluster 1)2 values and distances :Ire given in

Tables 11 and 12 respectively. 'I he lllcnn pCrfOr!ll<lllCe or (\ clusler with

respecl to various characters is rrcscllted in Table 10, The inln-cluster ])2

values indicate the diversification among the groups or accessions

resembling each other based on the len characters studied while infra 

cluster 1)2 values indicate the magnituue of divergence amol1j! flcccssiollS

within a cluster.

Among the first five clusters, maximum infra - cluster dislill\cC was

observed in C 3 (279) followcd by Cl (25.0), (2 (24.2) and C, 0\.3) and

minimum in C4 (K.8). As far as inter-clustcr distances arc concerned. ('I

had tlwximum divergence with CI(I (116.6) and minimum wilh C\ (357)

followcd by ('2 (36.9). It ranged from 45.2 «(4) to 61 4 «('4) with other

clusters. C 2 was more divergent from C IO (88.3) ("allowed by C 7 (76.3) and

(4 (64.3) and less divergent with C(i (31.3) followed by ('~ (3.1, X) and e,)

(37.2). C J , ('4, ('5, ('7, ulll! CH also had maximum divergcnce with C: 10 while

('" mnximum divcrgence with C J and ('7, with C 6 (Tahlc 14).

["he average performance of the accessions within chlslers wi1h respect

to various traits (lre presented in Table 10 'I he dvV,Hr plnnls \VC1T in ('I, <lull

tallest in (10. Number of branches rangcd from .1.1 in ('f) 10 48 in C\.

Leaves were less in number ill (\) and llHlXllllllIll in C IlI Lenf stem rallo

wns 111inimul11 in CIlI and maximul1l in C,. [,c(lf (lren index W,lS less ill C')

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



T~lhlc 1.3. P~lttcrn of \'lll'ialioll in tcrms nf ev :11 ~cllol)'pi{' :11111 inkrdllsh'r k"l'I.s

----- ._--------- ------_.

51 No. Character ('VI! (%,) eVil' ('X,j
...---_. ----------

Plant height at harvest (em) 12.06(1) J I .58 (2)

2 Number of branches per plant II XI (2) II 27 (X)

J Number of leaves per plallt 10.52(J) 2952 (1)

4 Leaf: stem ratio 467 (8) )l)35(7)

5 Leaf area index 5.20 (7) 21 68 (4)

6 l.eaf weight per plant (g) 8.57 (4) 41.09 (I)

7 Green fodder yield (l/ha) 7.78 (I,) 2221 I' )

X Dry malter yil'ld (t/lw) 7.83 C') 4J).'i (h)

9 Crude protein con lent (%) 0.24 (9) 4(,8 (10)

II) Crude fibre content eX)) 0.2J(10) 4.94 (9)
.~---_._----- -----

----~~--._- -----

cv - Genotypic level coefficient ofvariatioll,
CVic - Cluster level coefficient ofvmialion

Figures in p,uentbesis inclicnlc the rank order ofcncnicicnt ofVflriatioll.

Tahle 14. Maximum and minimum divcrg:cllcc helwccli c1usll'rs

..--- -.- ------------- ---------

SI
Cluster Maximulll 1\,1 i11 iIII 11 III

No ..__ . ----_.. _- ----------- '-

C I IJ()15Jl(, (('10) 1274.47 j( d

2 C2 7801 91 (C IO ) 9X472 IC,.)

J ('3 15149.1{(, (CIII) 127447(('1)

4 ('4 GJ409.58 (('Ill) 21)4587 (Cli

5 C 917720(C,) 19(i(,.RJ (C r,),
(, Cr, 1017(,.90 (C,) tJH4 72 (('2)

7 ('7 25925.X7(C I l» 2.1 0027 (Cd

8 C, 8812 fj4 (('In) 1142.7R (('2)

9 C'l 9069 57 (C~) I JOX.77 «',.)

10 ('10 (i3 4()9. 58 (C'.1) J747 52 (Cc.)

Itl



IIIC ClCCl'C;SIOIlS 111 (',1 ((Jf,.7) ,llld Illillil1l11111 ill ('I (IX I) (rlt'('11 r\,d(!L'1 \'ll'ld

ill1d dry !l1,ltter yield \NC1'l' hi1!11 in (', (21) 2, R.I) <llld IOIY' ill ',~ (1 -, ,l, .1 7)

('r1H!l' prolein conlenl 1V,1S high ill ('7 (17 ..<;) nnd lo\\' ill ('g (1<;)) \\llilc

crude fibre Cl1I1ICI1( W,IS high in C, (10 0) ilild low 111 ('7 (25 h)

Conlrihutiun of r11;lI·;ICtCr.~ fOI" t1i\'('q~Clll'C

'J he morc vnrying chnr,lcLcr ill gellulyplC level wns 111:1111 height with il

CV of 12.0% followed hy 11l111111er or hrill1ches per plnnl (11.R n;,) \\hll(' ,It

clusler levcl. lear weighl IH'I plant W,IS I'pund 10 he the cll<ll<lcln

(.11.5'YI,). Crude pro/cin alld crude fibre contents Ivcre Jess v,lriilble holh '<1t

genotypic ,md cluster Jevels nnhle I)). llence le<lf \\'ci g.1J I per pl:ll1t :lllli

p1;1I1t height were eOllsidcrcd ilS (l1e lllail1 char:lclcrs rcspollsihlc l(ll

clivcrgencc hl'lwCCIl duskrs.



Discussion



5. DISCUSSION

! he prilllary all11 or (l plillli hreeder is 1(1 IlllJH()VC yield ,Ind (llI<1llly Iw

c\'olvill!!- ~lIrCrl(H gel1otypes. Sclcclioll Ill' superior gl'Il01\'lll'S \Iill he

dfl'ctivc unly If gellctic v;lriahilily c:\ists 111 the 111<11\'1'i,1I L'Il(1~l'll Ipi

illlpnl\'Tlllclll So (Ill' prclilllinary step ill (Ill)' crop i1llpro\'('1l1C1l1 prograllllllL' IS

the sC<lrch for vurinhility in the gcrlllplaslll.

P:ll'lly 11Y Il1l' l'lll'jrolllllL'1l1 111 ",hiL'11 il ~nl\\"; lklll'l~ till' plll'IlOIYl'il' 1:lll:1111'l'

ur a Clwl'ilclcr may h\.' p,ulitiol1cd jll(O gC!ln[yplC (jill! l'!l\-II"PlllllCI11:11

COlllp<l!lL'1l1s Whell llW!"C 11\;111 one rhnrm'lcr is cotlsidered. \1)(: COI'rCI;IIJ(JIl

hetween [wo chal',lC(CrS 11;IS to he (<lken into ill'COlillt.

Ilcril<lbilily alld genclic ildv,lllCC fliT two ilnporlllll( gelletic p,\r<lIIll'lcl<;

JJcril<lbility dell(ll('~ (he proporlioll or phenolypic Vill'i,IIHT 111;11 is dll\' 10 (11e

gCllotypl'

heritability C()Crr'ICiellls, Silllilarly gl"l1clic ,ld\',lIlCl' Illl'<ISlIH.'S llll' 11l;I)~llltlidc

or illlpro\'cillcill ill lile sckclcd illdi\'idll,i1s (l\'l'I IIll' ()lil~II\;i1 !ltlj)ul:ilIPII

(il'lll'tic dlVl'rsily plays ,lll illlpnl'l:\llt roll' ill r!;llll breed III,!!. hcc,tll'·\' 1ill'

more divcrse lhe p,\rClllS within a I'l',l.';()Il;lhlc r'1I1/ll'. the Ill1111' I\'oll!d he lile

elwilees for improving the ch,lractcrs ill questioll

!"Ol- CS(illl,llioll (II' gellctic di\'l'll'.CIlCC so :IS lp !lIOIiP 1l1t'lll illio clll';il'rs h~lSl'd

Oil llJrir f'.-cllClic disl'llll·r,s.



5,1 Variahility

V~II'iahllily is II\(' mosl ill))l()Il~11l1 pIC rl'qllisile III :1I1Y nlll) illl]1II1I'l'Il1CI11

p rn gr'llllI1lC. Variabilily av,lildblc ill ,\ pnpuicilinn CI\l1 he IlIHlltlolled 1111<'

phl.'nntypic. gellOlypil' al1d l.'Il\'ir0I1I11cllt<d l'Ollll1\lIII.'lltS 110\\'I.'\'l'f, g;1111 IIIHI"1

selection is acllil'ved only frOll1 Ihe gellolypic COlllPOIll'lll or \'~lIl<lhilil\

i\mdysis or \':lI'I,111eC for 11 ch,Haclns rc\'t'<Ilcd SiglliiiC<lllt diITI.'I,'lln's

'1I1Wll~J. Ihe <1ccessinlls for \ () ch:lr<lcters, viz. ]11:\11\ l1eig111 :\1 hell'ITS!. I1l1l11hl'1

of hranches )lCI p1<llll. Illllllher or leaves per planl. lear slelll rllll(l, k:d' ,ned

index. lellr wcighl per planl, [.!H'l'1l rndder yIeld. dr:' Ilw[[er '\Ielll, nlilk

pHlIeil1 COJllclil Ill1d l'rll(k rihre el1Jllcll1. l>tll'<lliOI\ 01 the l'l(ll) did Ihlt shl1\\

,IllY sigiliric,lllt dilTelTllCe illdic;ltil\g S:IIlW dlll,lliol\ lilt' lile <lITI'SsillIlS stil(ll\'d

The eXls[cnee or high \arl:lhilily ror sl'\'Tlal ch:ll,lCters ill rin' he<lll \\0<1'

reported hy Ibs ('/ (// (ll)()7), 1(\1111,11' ('( III. (1()97) :llld lI<lis:d-:h (\l)()}j

Silllil:lr lrends or v,m;lhilily 1'01' v;niolls tr<lits wcre rcpor(ed III chickpc<i

NlImher PI' hr:ll1chcs per plnlll slwwcd hig.h \';lri:lhl1ily ll~li<;;lkh (\qq}1

111 riel' heal1 al1d I~orah ,md Kh<l1l (20()(!) ill (oddn coWpC,l 1"l'1111rlcd simil:II'

r,'<; ul ts

('ollsidcrilhll' V:lri;lhilily rll'- 1l11lllIJI.'I or 1c:1\'CS [11.'1 \11:1111 ill Illl' l)rl~Sl'lll

sludy IS III <IglCI.'llll'lll \\'illl the rindln).!s or I~or,dl ,\I1(l I(h:111 nOOO) ill [oddel"



In till' j))'l'selll sludy green rllddcl' :vll'ld ~llld dl'.,\, rodder yield sllil\\'ed hl~~h

variahility. nai:O:~lkh l!()92) in rice bl'all ,1I1d I{or:lh ,llltl KIJ:IIl (~{)()II) III rudder

CO\\lll',1 TT!)(JI·tcd Sllllil,lItrends fur greell !"ol-age yield <mel dry 1ll,IItCi yil~ld

varinllce was ohsl'l'ved fllr ,ill tile ch<ll'<lclcl's studi,·d.

v,ni,Ihilily is Il1llsl1y' or j!l'Ill'lic C\lIllriblitlull,

I ills illdll',ltl'S 111:11

variahJlitv III characters with dilTcrcl1t UllltS pi IllC<lstitclllellts

gCllot)'pie c\lelTiclcnl or \',lriati\11l «;('V) provides il valid hasls ['PI' l"1111l]FlIII1J-2

the gClletic vari:lbility for qllillliitativc ellclrnclcrs.

III the present stlldy. 111l~ \',1I1Ies or I'('V ,llltl (,("V IIH!Il',lIC :1 \I1l11-oml

tlTllll rol' \',lri,lhilily :1t pllelHllypic am! gCllotY'llic 1l'\'L'ls. I'lll' :111 l·IlClr:ll·\('I"

studied PhCIHltypic ~ltld gellUtypic c()efTicil'llls 111" v,lriali(l1l ,liT pl'('c::enlL'(1 ill

Fig.l. The high PCV obsL'rved r()r lear weight per plnlll. Illllllller or 1c,]\'L'S pn

plnnl and green ludder yield W:lS sinllhll' 10 with the findillgs oj U(Hc11l <llld

pflltcin con\e111

Cllvironillelltal dcvinlillil. seleclioll h,lscd on phClliltypic perrorllJance clluld hl'

lligh eslil11:11(' or (;( v oll:-:crvcd ill lhv j1l"l'SClll study ror 11l1mher Or'leil\'C~ per

plallL kdr ,lll':l il1dl'X. grlTIl fodder yield dnd p1:1111 height \\:IS ill ,lCl'l1ld:lll\:C



Fig. 1 Genotypic and phenotypic coefficients of variation for 10 characters in fodder rice bean
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Xl-Plant height at harvest (cm)
Xl-Number of branches per plant
X3-Number of leaves per plant
X4-Lea[stem ratio
X5-Leaf area index

X6-Leaf weight for planl(g)
Xl-Green fodder yield (Ilba)
X8-Dry matler yield (1/ha)
X9-Crude protein content(%)
XIO-Crude fibre content(%)



eSlll));\\c:-; 01 (;('V rep(lrtul rot leal lHe(l index ;llltl rd'l\1t heighl III (he l'ft'\(,lll

study were similar to lhl' rtndillgs or t,l,sh;lkullwri ,1/1(1 l'!J,ll1dr,lsckh:lr;)Il r I()<Ill

rl'jl\lrted ill fodder j'1hlilh. l.ow cstirn;l{cs or nC'\I WCfe ohs\'rw'd for nllde

prnlcll1 content ,md crude fihre COlllcnl.

In Ihis study, high values of P( 'V with COI'ITspr1l1dlllg !ligh ;.,duv:; Ill'

(leV \\'CI-C ohsl'l"\'l.:d for len!" wl'ight PCI" 1'1nnL \lumber or len\'c.;; (WI pbl)l.

gl't.'Cll fodder )'icld ;Intl pbl1t hci!!lJl. Bm:dl and Kiwil ()()()OJ ill !qddl'lcl'\\PC,l

\cl'\\!·tcd silnihn I"csuHs. Iligb (i('V \'{llm',,; (1(" lor 111'lIli !1\'ig!l1 W,I'> rqlOllcd hy

));1S vi (// {ll)97) in rice henll !Ind S!lHIIlHl (l{)\j<J) in (,OWpCd

charneters, selectio/l based Ol\ the phClllltyp\~ would Ill' rcli<ihk

5.2 lI('rihlhiJjt~.' and ~('IH'jil: adY;lnn

The vat"inhi1!ly cxistin!{ in <l )1(1)1111(l(io/1 is Illc S\lI1\ loLl! oj hnlLlhk :llld

\H111-hcrilahk (UIJljiOJ1Cllls. ! ri~h \'alue or hcrit;l\,ihl'.' :;\Ijlgcsts !11;)\ t',,'\1C(IC

cr'i)sli(uli(lll pl,l)'s ,\ lIwio(" rok In jhc c:-:pt"cssi(\1) olllla( dlill':lcln .!uIIlIS(lIII'1 iii

(ll):"S) S\\j~)ll's(cd Ill;ll Ih\.' \1l;q--,-nillidc or hcri(,lhilil\ IIHhl:l(C; tiie l,nlT\t\I'\l('<~

or sclcctinll hnsed (111 plll'Jl\ltypic pc,f(lrm;lllcc. 'l hey IUrf.lln Itokd Ih~l\

heritability and genetic advance if \:\ll1sidcrcd !pt'.l'lhn \\ollid ))j;J!;l' sl'kcllllil

lljUl-C effectIve. !Junon ([<)52) sllggcslcd \!l,\( (iC'V ;dOllg \\'Ilh hnll<lhilll\

In Ihl' prcscl1(sllldy. ,111 lhe ch;n,lcll'rs c:\('pl 11l111l11l'1 01' hf;llll·h\.", l'l'(

pl,ult s!lowed high h<.:\iu!hilIIY l':;(ill1~I((,"

In rice he'lll. I)"" ell/I \)(jf)/j ,111(l I(lIlJld! ('{ ill. (l\)\))) ITp"r(\"d Illi'll

1.:dlll',S (II 1t(~I-i(;lhj)lj\ l'll\ pl:ll1! Ilc\,ld1t w; Ohl;jjIH,d ill lire 1'll";\'I1\ ';((1<11



fll1d Kh;lIl (200()) in fodder cuwpe,l.

Iligh \'allle~ ur hcrilahllil,Y W;\S lH}liced for 1111111hcl' or 1\.'<I\'cS I'\.'r pl:1I11 h:

IlslHlkul1lari and ChntHlrasckhalilil (1 ()91) in fudder lahl,\h ;\Ild B(I['nll :1Illl

Kh,m (2000) in ['nddcr COWpCfl, flS round ill the present slud\'

Bor;ill ,md Khan (200{)j III rodder C()\VPC,l and Ush:\~utl1,\11 <Iud

Clwndl'asdh:.tr'lIl (1991) ill fodder 1,\hLlh I'cpolled Iligh hnl!;lhilily l'slllll:l!es

for grn'll (odder yicld :111\1 (hy IlldUcr yiL'ld

filldings Ill' the prescilt sImi)'.

I hcsl' rep0l'ls SIIPI1'>l1 1ill'

As nhscrvcd ill Ihe PI'CSCllt study, high heriluhilily \\,IS rCp()I'lL'd (or

llumher or hranches per planl h,v I~{lr:lh <llld Kh:l1l (2 ()()OJ ill ['(HideI' CO\V)ll';\

Borah and KI1:\11 (2000) repurted high hCl'ilabJiily ror ulldc IH()il'11l

conlcnl in fllddn cowpc:\. In the IHl'SL'llt silldy' also C1'UdL' pH11l'11l cnl]l('1l1

H.'C(Hdcd high hcrit{lhilily On Ihe l~nllll':l1'Y, llsll:lklllll:ll'i ,\nd ('I1,ll1dl';ls('l\l1<1r:1I1

(19()1 j I'cpmlcd nwderatc 11l'ril<lhilily eslimale fnl' el'lH!L' pro1l'ill ,'(111(('1\1 ill

Inddl'll:lhl:lI,

Iligh v,i1ut's or gl'n('lil~ ndV<iIlCl' as pl'lU:IlI:lgC or 111('<111 \VCIT recOI'dcd rOll

pl;llli height at h:II'\'csl. Ie:!f weighl pl'l' pl:llll, green (udder :vicld :111\1 (11':

rodder Yield

repOlted h:-' Ihs ('f ul (1997) and I(UI11,1I' l'f {I/. (199)) 111 IICl~ hl'~11l

~'l'IIl'tiL' :\(I\':IIIL',' I'(','oldl'd for IIIIIllhcr or hl:lllt'IlL'5 111'1' plOllll \\,IS 10\\ III

til,' pl'l'selll ,~Illdy Hili llil~1l Ic,'Ill'lil' ~1(1\~IIln' \\:1S Il'l'(lltlul ){ll' tllllllhl'l (II'



Fig. 2 Heritability and genetic advance in fodder rice bean
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hl';llll'!l,'S !KI p1;II1t hy I\OI,i11 :IIHI I<hOlIl C!()I)(lj ill l'(\dd\'1' l'U\V!1\';1 1,0\\ )~l'IH'II('

,Hlvnl1ce W,1S reeurdl'd ror crude pru1cill III the presCllt sludy Sillll!:H I"l'sulh

\\crc rl'ptntcd hy 1~()Iah dllll Kll:1I1 (200n) in fodder l'()\\!1C,l

Hlh',ltlCe indicates lhe prl'lW1H1cr<lllcc or ,lddilivc gcne ilclwtl s\lggesllll~~ till'

pOSSibility or [.!clll'lic 11l1I)lo\Tnll.:llt ur Ilwse clwr,lcters throllf.'.h svll'elil'11 In

the prescnt study, high !lclil:lbility logdhcr with high gl'1l('tIC :ldv;lI1Cl' \\a~;

OhSen,.Td for plant height <11 hrHvesL le;ll' weight IKr pl'llll. grl'l'll tpdd\'I' )'il'ld

:llld dry Jndder yield, Silllil:lr results wcre flhl:l1lled I'or 1'1<1111 lH'i!'ht by Il,l:; ['f

ul (jt) (7) ilnc1 l< lIm,l!' ('{ II I (1 ()lJ 7) i\1 riel' 11l',\11 ,11HI ,<..; hillllW ( 19()()) III l'O\\ IW:I

Silllil,n to Ihe findings (d' llll' present stlldy. 13(lt':lh :lIId 1\.11:111 (7(I()O) Il'P(llll'\I

high herit<lbility ,mel gelJetic advance: ror plant heigh!. grl'cn r\ldder yield :lllll

dry rudder yield III rllddel' (O"'pe,l

The clwrHctcrs numher or Icavcs per pl,1I1L kar stelll 1':ltl\1, l'I'mk lihlt'

content, crude protein contcilt <lnd 1cilr ilrefl indc'\ rccllldcd high hCli(,lhilit\'

with low [!l'l1l'lic adv<lllcc

by 1l01l-:1ddilivc gene <lclioll alld thercl'ore SCOjW llr il11pr(l\'l'Il\clil Ihl(llll,d1

sckcti01l IS very limited.

5.3 ('orrclation

(gClllltypil' CnlTCli1linll) o( Ch~lr;\ctcis ,ljlarl flOIl1 tile OhSl'l\',lhk u,rIT\;lIloll

hl'l\\eell 1\\'0 Chill:\clcrs (pllt'I1\1lypic concl,llillill ])lln'l <;\.,ll'clillI1 I'll I .. ieil! I';

11fjell Illislcildillg ,1S II IS influenced hv Ill:lll\, COlllP(lllCIlI CII"ldt'll'I~ h(llh III

posltivl' <lilt! neg,llivc dlt'l'Ctll)Il~;



1111 11I"( I H' l11l'llt

Cireen fodeler yield exhihited positive ClHt'el<l1i0I1 at phcl10typic ,111(1

gl'IHl[YI'ic Il'vl'ls Wllh ,ill till' olhcr ch~Hal'lcrs. 1he highest posilil'l' ~'L'III)tYI)ll'

concintillil lecorded hy dlY Illilltl'l' yield IVlth green ["odder yield ilHliclles th:11

11 is till' most rcli~lhlc yield l'Oll1l)(lIll'llt PI;lllt hcight. 1l11111hn 01' k~\\TS pl'l

pl<lIlL Ilumher or hrallches pl'l" pl:lIlt, k,lI' ,Irl',l illde\:, dry Ill:llln \'i~'ld ~ll1d ll',iI'

Slclll riltin showed signific:Illt positivc cO!Tcl:l\toll with glcl'n fuddcl' \'ll'liI

Stl1lilar ITSlilis wl'I'e I'l']1()tlcd hy ]1olll11ari<ltlJl1wl ~ll\d IJ,lS (II)\)(J) ill rl,ddn

cowpeil. III fodder COWpCil, .Iindul (1989) also l'epOl'led siglliricllll posili\'"

correlatiol] of' green fodder vield \\'ilh Ihe 1'1J,lr,ll'tCis kill' \\'ciglll, hl:lllchcs pl'l'

pl;IIII, plallt hl'ighl alld 1l1l111hcr o! !c,I\'l'S, Sh,H1l1:1 ('{ (/1 (I ()SS) Il'I'(ll!l'd

pl1siti\'l' cOl'relatin11 bcl\\'cell ),',1"l'eJ1 !"nr:q_!f2 ,Iield ,lllli p];I111 height III CO\\11l':1

V:IS,llllhi ~llld I),IS (I l)()(il rcporlcd that ill rudder I~lh];lh, t-'J'CCIl I'pddcl' \ Il'ld

sho\\'ed sigl1lricIll1 Ilosittve ("onl'laliOll with all ljU:11l1it,iliH' tl:lits l'\;Cl'pl

elude protein contelll Ilsh:lI\l\lllilt"l ;111(1 ( h:llll!1 ascklJ:lr:111 (I ()I) I) ,lisp ICI)(llkd

kaves and dry IlHltlcr pruduclioll in fodde!" lnhlilh. In !\lddcl' clllslcl' h~"lll.

gcnotypic l'o]"l"clnl1111l hetwCC'1l !,',I'l'l'n f\lddcr yield 'lIld le,lI' \\'('lglll

rVLIIHlI1I\l<llll ('{ (II (200()) rcpurlcd slglliricatil 1'00;itI \'l' (ol'rl'I:lttOIl Iwl\\'l'l'll

gl'C'Cll Imlder yield ,11](1 hl;lIlL~hl's J1l'1 pl;ll]( ill I'pddn COWpC:l

III gC\ll'l'~ll. gl'IWI\'pic C(llTCl;llillll \\-'1111 gl'l'l'll l'nddt'I' vl\,ld \I:IS 111!'ill'!'

111:111 till' CIl['I'l'SI'(l[\dillg pIIC1IP(YI'll' CIlITC];lIIOII lor 11\\1:-;[ Ill' Ill\' \·II:II,I\'ll'I',



Fig. 3. Genotypic correlation between green fodder yield and its component characters in fodder rice bean
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11/991

Iligh hClit:lhillly o\1Llillcd for Ilwc;l tlr lhe r!l:II',H'lcrs rurlhn <.;\111\1111(:; (his

11\1(\(111, since fur highly Ilnil;lhlc Ch:ll;lClcrs, the plH.'IlPl;'llIC \",llIl' \\1 ;1

t',CIH1t;"lH.' tend ttl rclkcl ils gC]lPlypic \\,Pllll

Cnrnlation alllung yield COlllpolH'nts

S\) sc\ccltnl) \Viii hl' cllcctl\l'

Besides the kl1owlcdj2..c oj' ;ISS()Clali\ll1 bC(II,Tl'll fudder vield :ll1d lis

l'Olllj1()IlCllls. illier

provide reliahle Illf()I"Ill;l!t()11 luI' clfcclivc sl'kclioll.

[J1:1I11 heigh! ill 11,II"\'(:s1 Il'curdcd pOSitive CO!Tc1<1ljoll with 1l\ll1lhn ul

ll'(l\'l'S per plant, Illllll]ll'l' ()r hranches pcr pl'ltlL Ic,l!' <l1t',\ illdl'C-;, dl\' 1l1dltcr

yield <JilL! crude fihre ctll1lcnl at hllth geTlotypic ;llld pllcll\ltYl1ic len'ls

l'ullmarial1111l:11 and l)ns (I t)l)()} repOrll't1 silllilar rl.:sllils \\ilh IHllllhn 01 k'l\.l.',~

JIlt! 1H1Inber branches pL'r planl in !oddcr C(l\\'pe,\ Sllllil:lr III lhL' resulls or Ill,'

111'C-Sellt studY . .lindal (I ()X()) reporlcd s;gllific,lIlt Iwsilin' ("prITI:ltloll hCI\\L'Cn

plalll height. lear \Veight. hr;lIlches per pl:lnl ,llltl Ilumher or k:1V,'C; ill lodd,'1

Number or lmlllehc-s per planl exhihi1cd sq;,niriclI1l !'(lsilin' COrl(.'lilli(lll

with rl<llll height. lear weight pn plallL lear stelll ratio, dr.\ ]uddn )'lcl\L

crude fihre content and lllllllhcl' or IC'l\'cs pCI' planl Crude prutcll1 LOII\l'llt

showed Ilegative cOl'I'claliu\l with llull1her PI" hr,1tll'llcs pn pl;ll1l /\s ohs,'r\cd

III thc prescllt slltdy ..Iindn] (19SlJj I'cptHlL'd [hilt 1l11111hn (11· hr;\llcll\'S pn pl:llli

exhlhikd siglllric:llll positlvc ('ollcl:lli()11 \\'ilh pLml IlL'ii2.iJl. kdl \\l'i1::'lll ,1Ild



similiu ITStills ill t'ndder ('()IVIW,l

I'hCIW[YPIC 'lnd ll-l'IIO(ypic corrcl:lli(lll \vitll IHllnhcl nl' Icil\'l'~ per pl;lll[

WCIT high I'm Ic,d' <lre;l index. leal' weibdll pl'I plnnl. cl\lde fihll' cl1l1l('ll[. tllV

fodder :yield and pl;ml heigh I.

Silllil'lr leslilis in fodder Cllwpe;l for pl<lIll heigh I ,\Iltl 111111l1wr ur hl<lllChes pel"

pl'\lll. Numher or leaves pel' )11<1111 showl'd sigllirlc<lllt posilivc cOffel'llion With

Il',lr \-veight, l1umber or br,1I1c!lcs pCI' pl<lllt (jlld plan! heigh! Silnil,II' rl'sllih

were re)1orled by .Iilld,i1 (]9X9) ill fodder C(lWpe,l

Iligh pheJlulypic ,\Ill! gClwtypic cOl'I'cl,lliul\ \V,lS uhset"\'('d rur kal slt,'ln

ratio wilh Icar wcight per pl'lnl ,lllc! dry lll:ilkr Y'icld indic;llillg lh:l\ ,Ill ,llklll!,1

to improve the h.':lr stem latio would res\lll in ,I Slll1l11hlilCOliS il11j1nl\'l"llll'lll

ur Ihese ch'lI<.lctcrs. l'Ulllll:lrI,lllllll,d ,llltl J>:ts (Il)\)(l) rcpurkd hi)!h j1(lSIII\\'

corre],ltioll between k,d' stem Lllio 'll1d dry 111;1((cr yield ill fodder CO\\jW,1

Lear are<l indc\ sJwlVcd sign\ricanl ])(lSllivc ClHl"el,l(iol1 wilh lllllH!ln or

k<l\'cS per pl:1111. nllliL' rihre CI1lllelll, le:lr \I,clght pn 111:1111. pl<llll height :II\(I

dl'Y fodder yield.

In the prescnl sll1dy. k,lr \\'cii-'-hl per pl,llll c\hibitcd hq!h puSJ1IV\,

CUllel,llJ()11 willi dly r(lt!{kr yj~'ld, 111111lhn or knvcs pl'r pl:lIlt. nwh' lihlc

(Olllen!. Ic(\r (Ire;) il1tle.\. k,lI' sleln ml1(). 11I1111h(']' (If hl':lIH'hcs !1CI' ]11,1111 <11111

crude j1l'OlClll C(lnten1. Silllil<lr lesll]ls were ohUlilled for k,l!' w\'i~!hl Ilel 111<1111

\\ith dl~ IHilller ) ield III :111(1



per planl I his IS supported hy Ihl' filldings or ~h,\I)llllIgillll ,1\1d

high posilive l'OITl'lfllioll wilh dry 111,1111.:'1

l'xhihitcd posilive CUl"lcl,lliol1 with dry llluth.'1 vield ,lie 11\ll1lhn o! k,I\CS p<.'1

pl<lIll, crude Cihre C011\cI11. IC'flr ;lrc:] intle:\, pLlllt Iwighl nl1d Illilldh'\ ul

hrzlIlches per plal11

('rUlk prnleill cOIlLenl showed o;ignllicill1l positive c()rrc!;llI011 \,'ill1 erll(k

film: cOl1tenl and kal \\'l'i(!hl per plant.

('rllde fihre Con(l:l1t cxhihitl'd sigl1ilicdlll pUSlli\".' ('UI"I"l'I,lliI111 1\ltll

11111l1hn 01 leavcs pl'l' pl,lIlL dry l()dlkl' yield, IC,lr are:l index, plllill ill'lIllil ill

harvest. !c;l!' Iveighl per plan!. 1l1l111hn or hr,lllchl's per p\:ll1l :\1\(1 crlllk 111"(lll'ill

contenL

rile pn:scill In\"Csligillinll ITvc,ds Ill"l green fodder yield is SlglllliL',1I]11",

and pOSllivcly correlated wllh ,dl tile ch,Hacters sludietl eXL",'pl nude pru1t'ill

c\)JltenL It IS IUrlhn ohserved Illat tIll' eh:lI<lcters, pl:ll1l heighl. Il\ll11lwr llr

ka\TS pel' plan!. lent' weighl per p\;ll1t and dry ll1aller .i'Il'ld ;Ile ilii!hl.i

l'()rrclnled anwllg IhL'll1sel\'L's Also, thL' 'lhl1\'<.' lllcnliollcd ch,n'IL'IL'I'.; l'\hihit

hIgh hcri1ahility ~lI()llg \vilh hi!!h gCIIt:tir ild\'<lllCL', wlJil"h iIHlll:,lIL's 111<11

i ndcx



1\lthnugh corrclillill11 s(uliles hetwee11 yield ,lilt! ils cnllljlullCllt:; ;lrl'

lIseCuL it does 110t give <Ill eXile[ picture or 1he l'l'lali\'l' illl!lUrl<lllCl' 11) Ihe

dI11crcllt\;J1 elllphasls is ];lId (111 the e()ll1lWllenl elHl1',ll'ILrs during selecllo11

Puth coc!lieicnl <lI18lysis helps 111 p,lrli1i(llllllg the gCllntyple l'\OIrel'lliI111

cllell\cieills inlo direci Hnl! indll"Ccl elTeds (II' the COlllpollelll cllilrdckls Oil

ellcctIVl'I:-'.

III the presenl slud>', the IllilXillHllll dircci ellcct 011 yIeld IV<lS n:hihlll'C]

by leaf weight per plan!. rn!lolVcd by plcmtlleighl. I,car weil-dll pn pl:lnl ,ILsil

cxerted posiLive indirect ('ITecl vi,l pldlll IKlghl, I1Ul11her III' k:l\'l'S pl'l 1,1:1111

<lllll kill' Skill 1',lt\(1 PI;ml height e:\cl'led high positive illdlrl'l'l elTecl V 1<1

le;lI' \\'eight per plan I

As ohserved in the present siudy. Sril1iv,lSal1 <lllll 1),IS (19 1)(1) slIgl:'-t'slcd

tilill :.1 desirahle plalll type 101 higlll'r rl)l',lgc yield ill l'()\VpC:1 woulL! hl' O[ t;ill

pl:llli s\i\LUIC 'lilt! Illore 1ll1111hn ul' largn 1c,l\'cs

Silnil<lI' (rends as ill the presellt study \\'dS (lh~er\'cd hy I{CIl!!:1I1:I,\:d(l :llld

SITC Rcngasw:lllly (19l)2) ill both blad'l:!r:lI11 ilild C(1WpCil :11](1 I'Plllll:lrI:lI11I11:!1

;ltld Il:\~ (199()) ill 1'()(ldcr CO\\jH'iI

Wllh high genctlc corrCI;ll\oll. I he c\lnlrihllli,lll III otiler C!l<ll,ICll'lS li:l 1<.':11

\\'cighl pCI' plilill ;111<.1 pl,lllt Iwit-,ht \I:I.~ Ilcgligibk 1he r,',~idll,iI ,'If('( I Ilolll'l'd

III th<-' PI'C~I'liI <;llldy \\':I~ ,iI:;11 11l\\



Fig . .f Path diagram showing direct effects and genotypic correlation In 60 accessions of fodder rice bean
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I kllec, leill" \v('ighl per plalll ~ll111 plilill hl'i[!hl C;lll l1l' idl'llllril'tI ;IS 111'-'

major characters (oillribliling \ol.vards grc('11 rodlkr yield alill sC!l't'(llill \1,I\l'd

on lhesc ch:Ir;lclcrs \vill he l'flccli\'L~ r\ll' de\'l'l\lplllg high yicldlllf.! V;llil'lll':' Ill'

foddcr riel' hCilll

55 (;eudic di"crgl'IIl'l' allalysi,~

llyhridi/,rtliOIl is ,) jlo\\'crhil lccl\lliquc in crop il11pn1\,C1l1l'11L the 111:1111

~\l sciccliull (ll di""I'!~l'lll

p;lrcilis IS ill1porl<lllt

l!Cl1()[YPC IS l'xpl'eled fl'nlll sclcclii1ll applied sill111It:IIH'(l!l:,ly In ';cIl'!';ll

char,lclcrs which dc\l:rl1lincs thc CculHllnic \,dIIC (llllll' Clop i\Llh:il;llH>hh I)

stalislic helps III Ihe Sl'lel'linll 111 gClll'tic;lIly di\'l'I'gl'1l1 P;lll'IlIS 1111" lhl'

(';-.;ploilalioll lll' hyhridl/.;ltIOIl The I'cl<llivc conlrlhullon of e:lch ciJ,lr;ll"1l'l

tlHv;lrds d\\-cq.~cl1cc, cholcc orc]lIslers with 1ll<1;-.;ill1l1l11 1)/ v:dlles :11ll1 seleclloll

{ll' ;lcccssiollS l'rul11 divl'rgCt1! clusters me IIll' ul1cri;1 10 he kepi ill 111IIHI \\!lile

selecting pillTllls fur hyIHidi/,;llillil

(lllc or Ihe 1ll,1il1 uhjeetivcs or lhe pn.'sl'llt IIl\TStig,lli(l1l IVIIS III ;ISSCSS Illc

gellclic di\'Crsily ,llllollg tile ,1cccssiolls or rnddn rlel' he;ll) :Jlld 10 f!-rulljl lhelll

Illto l'lllstel'S h;lscd Oil Illl'ir gCIWllC disl:lllCCS

nna\ysis based nil lhc lell Cll<lractCls cOIl"idel'ed ill this stlldy

,II \1111,1 'll1d illin clll';(CI' kn·ls
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clusters, greater is the divergence between ;lcc\,ssinIlS helonging tn the two

clusters and viee versa.

Among the ten clusters studied, C5 showed high mean vfllues for

number of branches per plant, green fodder yield, dry matter yield nlld crudc

fibre content indicating that this cluster is superior to the olhers with respect

to the above characters. ('10 was superior [or characters likc plant height at

harvest and number of leaves per p~ant which were importul1t yield nttributes.

C R exhibited maxill1ulll mean williI.' for leaf area index while ('.1 showed high

mean value [or leaf weight per plant. For crude protein contcnL Cr, W<lS found

[0 be superior to the rest.

('10 is found to have mllXIllHlm inter cluster distance with seven of the

ten clusters. ('7 kept maximunl divergence between ('~ and ('(,. Selection of

parents frolll these divergent clusters will be elTective.

Plant height at harvest recorded the maximulll coefrlciellt of v<lriation at

the genotypic level, followed by number of branches per plant. leaf number

per plant and leaf weight per plant. At lhe intl..'r cluster level, lear weight 111.:1"

plant registered the maximum coefficient of variation followed by plant

height. leaf llumber per plan! and leaf area index. Plant height, leaf number

per plant and lear \veight per pl<ltll are the clHll"acters which contribute

maXllllLll11 towards divergence or the accessions. As mentioned above. ('10

including LRB 145 recorded high mean values for plant height and nUl\lber of

lea\'es per plant. Also, C 4 registered maximum mean vallie for lent" weight per

plant. Clll and ("4 recorded lhe m,lxillllllll divergence bc(wcell themselves. S{l

selection of parents from these two clusters will be crfective for all oveJal1

improvement of fodder yield.
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SUMMARY

'j he presenl sludy \\'(lS cOllduch:d ill tile I)cp:lrllllC1l1 Ill' 1'1:1111 I~n'l'dlll!!

(,cll('lics, ('()Ikgc 01" Agricullt1l"l', Vcll,lYillll rl'llill Scpll'mhn [n 1'\\I\Vlllhvl,

genetic divergence allwllg the aCCl'S~illI1S.

Sixly accessions or rnddcr rice hean \\'l'Il' c\"lhwlcd in r:lIldnlllilcd hlock

51

selected plants froll1 a populalion size pf XL! pl;11l1s pl'! l'lllry Oil Il'II cll:lr:lClns

IWlllel)' plant hCll;hl ill lJiHVCS1. IHllllhcl' of hrilnchcs per pl'lJ1l, 11\111lh(" of

k:l\'L'S po:l' p1<I11I, Ic:lf skill ralio, 1,':11" ;l1'l'a Illdc.\. kill" weight Ill'] pl:llll. 1,',1 ('l'll

foddn yield, (hy mailer Yield. elude pro(ein CI'l1lclll :lllt! cnalc 111m: content

Tile lllean was \Vprked out <mel suhjecled In sl<ltistical ,lll:l!ysis

findings 01' [he study arc the following

Amdy:.:is (d \',mancc rcvl',dl'd sigllificant dllTcI'Ctll'e:.: ,111lOI1i'- the

accessions ror ailihe ch:lrllctel's s[tldied CXCl'p( dltrll(ioll ur (Ill' l'I'(lP

for Iedr wcight per pl,lllt, number uf 1e:1\'es pl'l' plaut, k,lr ,1IT;1 illdl':\ 'lilt!

gl'l'l'll rodder yield llHlic,lIing hIgh \:lrt(lhiliIV jllr (ill'S\.' C!l:H:lC(l'I'S '(lIHI SCPIll'

1'01' tlllPI(l\'Cllll'lll IhruuglJ se!cclioll.

Jkril:lhilit'), es(im,l(cs \\Cl'e high rur :ill (I'l' ch:n:lcll'I's studicd C:\lcpl

Ilumher PI' hl,1I1ciles Ill'[ pl-,lI1L Sll~gl's(illg \Tn' lltlle illrlitl'IHT ('I' (hl'

l'IlViro[]tl1Clll III the c.xprcs"ipil pI' (!lCSl' ,"b:n<l,'l,'l's



",)II\:ISI!' .1,'1"111,) l'lllll I.) 11111: 1 ) lI;l,l\\),,'1 11l11l1l!\t!!l1 Sll,\\ ;).)1I;l',l.1-1\IP "I!II\\

Sf;

:1,) IHW I') II;),)\\IJ'I P,111!I~lqu Sl;,\\ .:U\lJ'fl,IJ.\IP UII1UIIXejl\J 'JplLl1S Sil P,)lIl\~lll.).1

~j"1 U'(II pile NI [ 'W(! '';Ze Uti'] 'IU U(II '';U f!tJ1 SlIU!SSJJJC ,ll!l],\\

'd,ll~,Il[,) <; tl)lIi Il"LiIH!I;l ,l.I,',\\ 1I1~,)'1 ,l.l\.1 .I,lp\1u.l111 S\lO!~·S,l:).ll) Ol) ;1111 'p"IpTl)S

~,.l.ll~'I~,I\lIP U[ (I] 1),)ds.1,1 lj1L\\ p,)jlldllllU SJ;)lIE)SIP .)!PUJ'i}.Ill S\suq 2Il[) 1I()

S!S,\IClIl: til cd til In.l,)p!SlIllJ S,IJpt~.lll![:J Jill _,eq jl:lll!lqdn

,lq 11111(',1 Pl,l!,\ til 1I(1)l~!.II~\ JU lI11!IHlL! Wrelll JlJl lCliI P;)jl,J!PU! p;'lllpnqo pJJP

11~11i)IS,'l.l '\\\J[ ,)q 1 PI,l!( npl'll.! 11,),),Il1 \[1!'\\ t10!]l)!J,IJO.) :1llL(IOll;l;'l q;1!l[ peq

')'.;j1: PlII~ ",I.ll,ll~,II:II,)I,llll(l I~! .. \ ).1,111:1 1:J,).I!Pll! "'\!Il~(ld qn!\[ p.ll.!,l>:;l S,I.1I;1I:lllq.)

"S')1[1 llPl!.lq l\11;ILI ,(q p.1·\\\)llnJ PI,l!,\ .IJppnJ lI,),l,liJ till lJ~)JP jJJ.1\P J/\!I!soc!

ILlI111II:\I;lll P.)]!l]lllx.1 )lllqtl ",d )qj!,l,\\ ,11;,)1 \l;lll P"jl;,l,\;).l S\S,\18I1E \[l\'d

SIIl:1 II ud llW.1

.)S,)\[1 iill!,\O,ldllll .(1] ·\II:J",I!PU! P,')lICl[lI~l ;,q L11~,) PI.~l:\ 'J)\I,)I[ X,)IHI! I;,),W .I1';~[

PIlI~ <J!WI 111.l)'; ,JI~,~[ '1II,JIll\),) ;~,l\I!1 ,'1pIlLJ ·1l11~ld .1:J1I S:Jr\i;,'IJo .l:Jl]lllllll '1lInld J:Jd

11[;l!,l\\jll')I\q P,l\\U[[UJ PI,J!,\ .l.1p[lIIJ U,),l.l';'] l[1!A\ 11ll!llq",I.IU,) ~H!l!sll(i 1'.;,~qJi!q

,)l[l ]ll:q PI~~!'\ ,1,~I)elli ..(1(1 'SI,'1,\,,] J\lL(luU,);l pile :1!d'\lllllJl[d l!l0l] ]C [JJ!PlllS

~;I,ll,JI~,II~L[J ~'ql [[I~ Ijl!\\ UOljllj:1.Llll,l :1,\\)!s(\(1 P,l)!l]!i!:\;1 PIJ!,( ,1.1Pl'ilJ l1;1.lJD

S)!llJI "i\llljll ,1l[11iO !I()!)~l:J\,'S

?1111,l!I,Wld ,\q 11;111(\)\11) ,lq P\Il!):1 11I;)\lI;1r\O.ldI1l! 11l.1Ul>lU.l:Jd j\;ljl sjs,)nnl1s

~'ILI[ ~',I,~IW.ll.~L[:1 ~,~;,'I[I ,Ill.! L1()II~lE :1\1~yfj ;),\!l!ppe <lll!)I~J!I)lI! 'PIJ!:\ .1Jpp0.l

\.Ip PlIt; PI'~!'\ .I'~PpuJ L1;l,l.lj "jlWld .I;)d Iqo1!,'.\, JIJ,'[ 'lS,',\.leq Ie lllii!Jl[ llWld

,lUI P;'\,I.)'.;qu Sl~'\\ ,~,HII~,\PE ,)!I.llJ.1j \[il!lI 1111.\\ P,)[dl\(Ll'(I!I!\j1:11.1Jq lj''!!I]

PI"!' .IJPPUI ,\.1[1 [Hill PI,)!·\ ,lJPpUI 1I,J0,ln 'lIwld .1:Jd Iqili::l.\\ .)1;.1\ ·)S,),\.I\lq

I\; IIj,fl,l!! 1111~ill 111,1 p,~plu,n,1 ,',I.~." ;),'111:"p1: ,111.lLlJ'tl J(} SJIl[n,\ qilill



",dlll:S I'UI pl<l111 11l'ighl <111(1 1l1l1llhcr oj" Ica\'es pl'r plan! which <Ill' illlj1\lrldlll

yield ,111lihulcs alld (',1 rccurded high \"allies J'or Ic:d" weighl pel" pl,llll ~()

sclcdilll1 of parents (rom [he divergent c!uslcrs (_I <llld ( 101 will Ill' l'flL'cll\'l' ill

improvillg green lotldcr yield.

11149/
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ABSTRACT

1\ rcsc,Hch progr,1Il1Jl1C was carried oul at the Depallillcilt or PI<lnt

Breeding and (.ieneties, College of Agriculture, Vel Iilytllli during 1991J-2000

with lhe objective of estimating the vnrinbility ill the important ceOIl\)lllie

characters and the genetic divergcnce ,1I1l01lg tile' ,lccessiolls ill ordcr tu group

tllelll into clusters based on the magnitude of genetic distance USing

Mahahmobis IJ' statistic. The experiment was COlldtH.:ted using (lO accessions

adopting a randomised hlock deslgn with two replic,atlolls. Data collected on

eleven characters were subjected to statistical analysis Cneflicicllt of

variatioll, heritability, gcnelic advancc, corrclation among the l·h'lI"ilcters. pnth

coefficicnt and genelic divergence werc estimilted.

AnalysIs of variance revealed significant dillcrellces among the

'H.:cessions for all the characters except duration or the crop Phellolypic and

genotypic coclTicient of variat'lol1 were high for leaf \\'eighl per plant, numher

of leaves per plilllt and !:!t"t'ell fodder yield. Iligh heritahility coupled with high

genetic advance was obscrved for plant height, leaf weight per plant, green

fodder yield and dry fodder yield.

Correlation studies indic,ltcd llwt pIHJl! height, numher or leaves per

plant. leaf area index, leaf weight per plant, dry fodder yIeld and Cl"lilk fibre

content exhibited significant positive correlation WIth green fodder vicld.
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I-car weight per plnllL exhibiled the highest positive direct l'llecL O!l

grecn foclcler yield followed by plant height. Number of brClllchc.s per p1<lIll

and leaf area index recorded negative direct efreet on green f(ldder yield.

B<lscd on thc genetic distances computed with respect 10 (ell ch,lractcrs

studied, the 60 accessions of fodder rice belln were grouped into five clusters

\vhilc accessions LRB 235, LRB 22 I, LR13 225, R13L 11 g and LRB 145

remaincd as single. Maximum divergencc \Vns obtained between C 1 and ('III

while divergence was lllinillH1I11 hctweell ('I alld ('1. 11l'11CL" selecliOIl or

pnfCI1(s from (:,1 nnd ('Ill will be elTecLive for ,1I1 ovcr,111 improvement or

rodder yield.
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