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ABSTRACT

field study was
A Carried out under irrigated conditions during Rabi 2016-17 study the geneticto
variability, heritability and expected genetic advance for eight traits in 40 linesadvance breeding in

wheat.
bread The genotypes exhibited wide of variation for ofrange all the for numbertraits except

indicating
tillers meterper the ofpresence enough genetic variability Geneticin the study material.

variation
coefficient of ranged from 2.25 for days to maturity 19.61 spike.to for number of grain per

were
PCV values higher than GCV values for all the traits which reflect ofthe influence environment

the of traits.expression Allon the traits exhibited high heritability ofnumber tillers meterexcept per
and yield plot. However,grain per high values of heritabilityvery for headingobserved days towere

(92.78%), spike length (90.76%) and days to maturity (89.45%). High heritability coupled with high
advancegenetic ofpercentas observed for spike lengthmean and number of grain spikewas per

suggesting selection for these traits would give good Thus, these characters beresponse. may
effective selection indices during breedingas for improving grain yield.programme
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Wheat (Triticum world'saestivum L.) is the the food calories and 20% of formost the protein more

staple food consumed than 4.5 billion 94well most people in developing countriescrop as as

its (Braun a/., 2010). The·king of cereals· et development of highcereal. It is known asas

suitable and yielding wheat cultivars is the main objective ofcultivation ecologicallyis easier,

breeding in the world (EhdaieIt andcontain of nutrients.high amount compares any programs

Waines, 1989).India,value. Innutritivewell with other cereals in

centraland informationit northern Generating about theis geneticthe in thestaple diet

arableof the variability,15.4% relationships and mechanisms ofregions. cultivatedIt is on

exceptcountries, of theinheritance genetic traits involved isall theland almostin world inthe

thein task in genetic improvement ofkeythe high-temperaturehumid areas any cropand

environments. plant. The knowledge of heritability helps thelatitudetropics and high
wheatfood, plant breeder in predicting the ofbehaviour thehumanity'sAccounting isoffifthfor a

of21% succeeding generationprovides and making desirablethe whichricesecond only to

selections. Thus, genetic advance is anotheryet
Research·AssociateAssistant Scientist,Research selectionimportant that aids breederparameterWheatScientist,Scientist, ·Research·Agricultural Officer,

in selection Genetic advance hasprogram.aVijapurResearch University,AgriculturalStation, S. D,
considerable importance because it indicates

·Agricultural S. D.Research,ofDirectorateOfficer,
from

Agricultural magnitude of the expected genetic gaintheSardarkrushinagarUniversity,
of 1992)cycle selection (Hamdi,·Email: onedr.jmpatel.63@gmail.com

Li)



Patel al.et [GAU Research Journal 44 (,

Thus, the present study designed to (1985). The estimate of GCVwas and PCV wer
evaluate genetic variability and heritability classified low, medium andas higt
parameters of yield and its traits in (Sivasubramaniancomponent and Madhavamenon, 1973)
advance breeding lines of bread wheat. The heritability categorized suggestedwas as

by

(1949). Again,Robinson et al. genetic advance
classified by adopting theMATERIALS methodAND METHODS was of

(1955).Johnson etal.

Description of the study area

DISCUSSIONRESULTS ANDThe advance breeding lines tested atwere

Wheat Research Station, Vijapur (altitude
23.350 N and longitude Highly significant due072.550 E) in rabi tomean squares

of 2016-17. The for all the charactersgenotypes except numberseason annual average
maximum and minimum of tillers fourtymeter in advance breedingtemperature of the per

study 31.8°C lines revealed the of15.9°C, enough geneticandarea respectively.was presence

The soil type classified variability in the material under (Tablestudy 1).sandy loam soil withas a

pH of 7.74. The results pertaining to mean, range,

phenotypic coefficient of variation (PCV),Experimental Materials

materials were
genotypic coefficient of variation (GCV),The experimental consisted of 40

heritability in broad (h?bs) and expectedadvance breeding senselines of bread wheat (Triticum
genetic advance ofpercent (GAPM) foraestivum asL.) including meanfive varieties (GW 496,
all

366,
the characters studied furnished (TableinGW 322, GW GW are451 and HI 1544).

2). Variability is foressential wide adaptabilityExperimental Design and Trial Management
and resistance bioticto and abiotic factors andThe experiment carried out inwas a

hence, insight into the magnitude ofan geneticRandomized Block Design (RBD) with two
variability inpresent population is of paramounta

replications. Each genotype in sixwas sown

importance to plant breeder for startinga aof 6.0 length and 20meter apart, withrows cm

judicious breeding The magnitudeprogramme.seed of 120 kg/ha.rate Weeds controlledwere
of genetic variability for plant height rangedwasmanually. Planting done by hand drilling inwas

from 62.30 to 92.90 ofwith the valuecm meanNovember-2016. Recommended fertilizer rate of
78.49 and for numbercm of tillers meter120-60-40 N-P-K Kg/ha in the forms perof Urea,
64.00 102.00to with the 84.24.value ofof meanDAP and Muriate potash applied in eachwas

Variability of number rangedofin shallow furrow depths. grain spikeplot the per
from 23.00 58.00 38.56to with the ofvaluemeanFive plants selected randomly fromwere each
and for thousand 37.40grain weight varied fromreplicationgenotype for recordingper agronomic
to 58.20g with the Thus.value of 47.06g.meandata and observations days headingtoon and
these results indicate rangethe wideofdays maturity presenceto recorded plotwere basis. Theon
of genetic variability in studied.the materialdata obtained subjected to thewere biometrical
The PCV valuesvalues GCVanalysis that higherincluded thananalysis variance,

wereof
offor all the traits which influenceheritability reflect theand genetic Genotypicadvance.

Théenvironment in traits.coefficient of ofvariation expression(GCV%), phenotypic rangedgenotypic (GCV)coefficientof of variationcoefficient variation (PCV%), broad sense
a·from percent2.25 19.61(h*(bs)%) percent toheritability and genetic advance in

rangephenotypic (PCV)coefficient of variation(GAPM)percent estimatedmean were by the The
2).from (Table2.38 20.85 percenttopercentby Singhsuggested andformula Chaudhary coefficient ©

result of phenotypicgenotypic and
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revealed thatvariation number of grain per spike to maturity and number of tillers meter.yieldgrain perplot highestper exhibitedand the
Heritability estimates along with geneticcoefficient

19,64genotypic of variation of advance normally helpful in predictingare14.27 moreand theercent percent, respectively and the gain under selection than heritabilityphenotypichighest coefficient of variation of estimates alone in selecting best individuals
percent and 20.3820.85 percent, respectively, (Johnson et al. 1955).PCV and arehigh moderate GCVThe observed

High heritability along with high genetic advancefrom their highevident variability that in turn ofpercent noticed for spike length andmean was
good for selectionscopeoffers (Table 2). The number of grain spike suggestingperGCV and PCVlowest were recorded for days to Predominance of additive effects andgenetic(2.25% andmaturity 2.38%, respectively) and selection could be effective in early segregatingheading (5.94%todays and 6.16%, generations for these traits possibility ofand the

respectively) indicating difficulty of improvement improving bread wheat through directgrain yield
these

traits through selectionfor (Table 2). These selection for grain yield (Table. 2).related traits
infindings agreement withwere those of Kumar

High heritability along with moderate genetic
(2014) and Deshevaet.al. and Kyosev (2015). advance of noticed for dayspercent tomean was

is usefulHeritability quantitativea parameter, heading, plant height and thousand grain weight
considerswhich the role of heredity and suggesting predominance of additive and non-

determiningenvironment the expression of additivea ofaction in the expression thisgene
(Allard 1960). Effectivetrait selection be trait.can Therefore, these traits be improved bycan

achieved only when additive effects selection (Table. heritabilityare 2). Highmass

andsubstantial environmental effects small.are accompanied by low forgenetic advance days to

Heritability estimates ranged from 14.90 (for maturity indicates predominance of non-additive

number of tillers meter) 92.78 (forto percent genetic of variation and improvement ofper source

(90.76%), daysdays heading). Spike length toto the trait through selection be effective innotmay

spikematurity (89.45%), number of grain this population, which could be exploited throughper

thousand(87.18) and(88.45%), heterosis breeding. Low heritability coupled withplant height
exhibited higher genetic advance found for oflow numbergrain weight (74.72%) also, was

thatemphasizing this indicate that thistillers meter traitbroad heritability values per wassense

major influenced by environment andthe highly selectionvariationthe additive genetic was

ineffective for this character.inheritance would betheinvariationof geneticcomponent
selectionof (2015) reported that highNaik a/.of eteffectiveness genotypicthese traits and the

improvingin coefficient of variation along with high heritabilitygenerationsthe early segregatingin

heritability advance provide better informationHigh and genetic1957).these traits (Panse
2011),al. other alone. In the(Tripathi et parametersthan presentestimates heightfor plant

of2012),al. number grain spikestudy, and spike lengthet(Baranwal perdays to heading
and2002) showed high genetic advance conjunction witha/.(Ashraf et in

weightkernel

reported. heritability and moderatehigh genotypicalsospike 2008),length wereal.(Ali et
of variation (Table 2). Thesecoefficientof traitspercent mean are

Expected advancegenetic as

for quantitative be takenimportant traits tothe mostprogressgeneticindicates expectedthe
effective inand consideration for selectionintocycleselectionparticular undertrait

under been reported by AliSimilar results havewheat.stabilityof itsMeasures extentthe
the(2008), Sharma Garg (2002). Fromandetal.value washigherSelection Thepressure.

study, evident that genotypesspike itpresentspike; is
recorded peroffor number grain

formaterialofprovide gooddays studiedforlength sourcelower mayandplotyieldand grain per

(13)
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Egyptian JournalMedik).culinaris ofof resultsOn the basisbreedingfurther program.
(1): 247-255.70Research.Agriculturalconcluded that traitssummarized above, it isas

and Comstock,H. E.W., Robinson,spike H.number of grainlength and Johnson,like spike per
of geneticEstimates1955. andE.criteria R.suitable selectionconsideredbe ascan

variability soybeanenvironmental in|bread wheathigh yieldingfor development ofthe

314-318.J.,47:Agron.varieties
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in bread wheatmorphological charactersof variance forAnalysisTable 1

·Thousand GrainSpikePlant
ofNumberofNumberDays Daysof df. to toSource 2

grain yield/lengthheight
tillers/mmaturity grain/spike

.

variation
|

heading
.

·

weight
.

(g) plot (Kg)(cm)(cm)

0.02 0.0832.51
Replication 0.0041015.313.61 21.441 4.05

32.45** 0.09**121.80**2.38"Treatments 179.8272.01**21.86** 11.46**39

4.68 0.037.46
Error 0.115133.180.64 4.940.8239

AGNLssignificance1% levels of5% andSignificant atIndicate
**

4o

SLLANAS

wheatin breadattributing charactersyield and itsfor2 Genetic parametersTable

GCVPCVRange 5
GA GAPM (%)bs (%)H*MeanVariability parameters

Max.Min. (%)(%)

ALMIAVINVA

[st] 6.44 11.7892.785.9461.00 6.1650.0054.62headingDays to

4.53 4.3989.452.38 2:25108.00100.00103.21maturityDays to

14.1987.18 11.147.90 7.3892.9062.3078.49(cm)heightPlant

3.84 4.565.73 14.9014.85102.0064.0084.24tillers/mofNumber

2.09 23.4811.96 90.7612.5511.107.008.89(cm)lengthSpike
37.9919.61 88.45 14.6520.8558.0023.0038.56grain/spikeofNumber

6.6474.729.16 782 14.1158.2037.4047.06(g)weightgrainThousand

20.5914.27 49.05 0.251.59 20.380.811.20(Kg)yield/ plotGrain


