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GeneticVariability,PathanalysisanddivergencestudiedinSes
ame(SesamumindicumL.)

ABSTRACT

A

fThe study was conducted during rabi, 2020 at the MNiger Research Station,
NavsariAgricultural University, Vanarasi, Ta. Nansda to assess the information on genetic
variability,characterassociationandpathanalysisamong42genotypesofsesame(Sesamumindicu

mL.).The highest genotypic coefficient of variation was observed for seed yield per plant
followedby capsules per cluster and harvest index. High estimates of heritability coupled with
highgenetic advance expressed as percentage of mean were observed for the traits viz.,
capsulewidth, capsules per cluster, leaf area, harvest index and seed yield per plant indicating
thatthese characters are under the control of additive gene effect. The seed yield per plant
wasfoundtobesignificantandpositivelycorrelated withdaystomaturity,
capsulelength,capsulewidth, capsules per cluster, 1000 seed weight and harvest index at
genotypic and phenotypiclevels. The maximum direct effects as well as appreciable indirect
influences were exerted
byharvestindex,capsulewidth,capsulelengthand1000seedweight. D?analysisindicatedwidergen
eticdiversityamongtheforty-twogenotypeswhichweregroupedintenclustersindicatingthere is no
formed relationship  between  geographical diversity and genetic  diversity.
ClusterlllandXshowedthemaximuminterclusterdistanceof16.51.Hence,thegenotypesbelonging
to the X, IX and VIII cluster could be used in hybridization program for obtaining a
widespectrum of variability among the segregants. Among different eleven traits studied, leaf
areafollowedbycapsulespercluster,harvestindex,capsulewidth,seedyieldperplantandcapsulelen
gth contributed maximum towards the total genetic divergence. Results of mean
clusteranalysisshowedthatclusterXrecordedhighestclustermeanforfourimportantyieldattributin
gcharactersandclusterlXfortwoimportantcharacters.Genotypesfromtheseclustermayproducepr
ogenieswith highgeneticvariation.\

Keyword- Genetic variability, Heritability, Genetic advance, Path analysis,
SesamumindicumL.
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Introduction

[Sesame(Sesamumindicum L.)isoneofthemost important ancient cultivated
oilseedscropgrowninAsiaandAfrica.ltbelongstoPedaliaceaefamilyhavingchromosomenumber
k:\d (2n=26) and is an annual and oilseed crop. Sesame oil is characterized forits stability and

[Comment [WU5]:

quality hence it is regardedas“QueenoftheOilseed”. Thecropishighly tolerant to drought, grows
well inmost of the well-drained soils and
variousagroclimaticregions,andiswelladaptedtodifferentrotations.Sesameisself-pollinated crop
with the cross pollination 4to5%andcrosspollinationmay occurthrough insect activity and
environmentalcondition.]Duetothestabilityofitshealthyoil, easiness of extraction and resistance
todrought, sesame was popular in the ancientworld, Sesame is considered as a
nutritiousoilseed crop being rich source of protein(18—
25%),carbohydrate(13.5%),mineralsandpolyunsaturatedfattyacid[(Bedigian,1986).Nariationisap
rerequisiteto start a breeding programme in any
crop.Geneticvariabilityisnecessaryforcontinuedgeneticimprovementofcropspecies. Biometrical
technique to evaluatethegeneticvariabilityandextentofheritability of economic character serve
asusefultoolinevaluatingthesegregatingpopulation. Variation and selection are
twobasicessentialityofgeneticimprovementinany crop. Yield is the resultant product ofvarious
morphological,physiological

andbiologicalcomponentswhichisdeterminedbygrowthanddevelopmentprocesses(Quarrie ,
2006) and more particularly
byyieldrelatedtraitswhicharegreatlyinfluencedbybothgeneticandenvironmental factors
(Wattoo, 2009). Ifinformationongeneticvariabilityisavailable then the selection based on
yieldcomponenttraitsisadvantageous.Phenotypicandgenotypiccorrelationcoefficient and yield

components and theircontributioninpathanalysisprovideinformation on their relative
importance indeterminingtheyield](DeweyandLu,1959). [

Genetic diversity is a-<
fundamentalelementinplantbreedingwhichprovidetheinformationaboutgeneticrelatednessamon

g elite breeding material (Mukhtar
etal.,2002).Geneticdiversityamonglandraceswillhelpintheselectionandbreedingofhighyielding,
goodqualitycultivarsthatwillincreaseproduction(Mumtazetal.,2010).Butlimitedstudyongenetic
diversity has been done in  sesame.Some  genetic = parameters like
phenotypiccoefficientofvariation(PCV)andgenotypic coefficient of variation
(GCV),heritabilityandgeneticgainhelptoevaluate genetic diversity of experimentalmaterials.
Assessment of genetic diversityusingagro-morphologicalandmolecularmarkers is one of the
effective methods fordiversity analysesinsesamethatcanbeused in future breeding program and
alsosignificanttoimprovesesamevarieties.Diversityanalysisbasedonlyonmorphologicalcharacter
sarepronetoenvironmental bias due to biotic
ianuencesandalsocomplexgeneticstructureofdifferentmorphologicaltraits(PandeyetaI.,f2015b.

MaterialsandMethods

The experiment was conducted toevaluateforty-twogenotypesunderirrigatedcondition,
in Randomized BlockDesign with three replications at ResearchFarm of Niger Research
Station, NavsariAgriculturalUniversity,Vanarasi,Ta.Vansda, Dist. Navsari, Gujarat. The
seedswere sown at 60 cm between rows and 15cm between plants in the row. Total area
ofexperimentalunitwas24.5m? Thegenotypes were randomly assigned to theplots in every
replication. The experimentwas laid out with one row of 2.10 m lengthof each genotype
surrounded by one guardrows to avoid damage and border effects.All recommended practices
were followedand timely plant protection measures
weretakentimelytoavoiddamagethroughinsect-pests and diseases. ThedataObservationwere
recorded on five randomly selectedplantsfromeachgenotypeondifferent
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characters viz. days to 50% flowering, daystomaturity,plantheight(cm),capsulelength (cm),
capsule width (cm), capsulespercluster,leafarea(cm?),1000seedweight (g), oil content (%),
harvest
index(%)andseedyieldperplant(g). Thephenotypicandgenotypiccoefficientofvariabilitywascom
putedasperBurtonandDe vane (1953). Heritability (h?) in broadsense and genetic advance
percent of
meanwascalculatedforeachcharacteraccordingtothemethodsuggestedbyJohnson(1955).Correlat
| ioncoefficientsforyieldandyieldcomponentswereevaluatedusingtitizing the formula suggested
by PanseandSukhatme(1987).

ResultsandDiscussion

| The present-experimental result materialshowed that a wide range of variation by virtueof « Formatted: Indent: First line: 0", Space
exhibiting highly significant genotypicdifferencesfornineoutofeleventraitsstudied viz., days to Before: 0 pt
50% flowering, plantheight,capsulelength,capsulewidth,capsules per cluster, leaf area, 1000
seedweight, harvest index and seed yield

perplantwhileremainingtwotraitsi.e.daystomaturityandoil

contentshowedsignificantdifference(Table-1). Thissuggeststhatthe ~ presence of substantial
variation in the inherent genetic potential of the genotypes studied depicting the, possibility of
selecting high yielding sesame
genotypes.thereisamplescopetoidentifyhighyieldingtraitspessessinggenotypes.Similarresultsinr
elatedtosesameformostofthecharacterswerealsoreportedbyValarmathi(2004)Raghuwanshi(200
5);
SarwarandHaq(2006),Gawali(2007), .« {Formatted:lndent: Left: 0", Right: 0.03",
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weight and seed yield per
plant;Sumathiandmuralidharan(2010),Gideygtall.(2012),Bharathietal.(2014), AbateandMekbib( [ Comment [WU11]: Write in italic
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2).Thehighestvalue of GCV and PCV was observed forsome of the traits like

capsulespercluster,harvestindexandseedyield per plant. High magnitude of
GCVindicatedthepresenceofwidevariationforthe  characters  under study to allow
furtherimprovement by selection of the individualtrait.HighestimatesofGCVinsesamehave

been also reported for seed vyield perplant by Valarmathi (2004), Mandal gt ( Formatted: Font: 12 pt, Italic

al.(2010),Gayathri(2011) and Gidey(2013). o
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Highestimatesofheritabilitycoupledwithhighgeneticadvanceexpressed as percentage of mean « Formatted: Indent: First line: 0", Space
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capsulewidth,capsulespercluster,leafarea,harvestindexandseedyieldperplantindicating that
these characters are
underthecontrolofadditivegeneeffect. Therefore,furtherimprovementinthesetraits using pure
line selection would
beworthwhile.SimilarresultreportedbyReddyetal.(2001),Krishnaiahetal.(2002);forharvestinde
xbyMohanty(2020a).
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componentcharactersandamongthemselveswereestimatedatgenotypicandphenotypiclevelsand

|arepresentedinTabIe-3 as _ Genotypic (rg) and  phenotypic  (rp)correlations



coefficientaredescribedasunder this
table.Ingeneral,thevaluesofgenotypiccorrelationscoefficient
werehigherthantheircorrespondingphenotypiccorrelations__coefficient. This indicated that

theugh there was
highdegreeofassociationbetweentwovariablesatgenotypiclevel,itsphenotypicexpression ~ was
deflated by the influence
ofenvironment.Inthepresentstudy,seedyieldperplantwasfoundtobehighlysignificantly and

positively correlated withcapsule length, capsule width, 1000 seedweight and harvest index at
genotypic andphenotypiclevels._Positive and significant correlation between traits can be the
result of strong coupling linkage between genes or the characters may be the result of
pleiotropic genes that control these characters in the same direction (Kearsey and Pooni,
1996).

Suchpositiveinterrelationshipbetweenseedyieldperplantandtheseattributeshasalsobeenreported
in sesamebyseveralresearchers,
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Table1:Analysisof variancefordifferentcharactersin sesame]
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