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ASSESSMENT OF GENETIC DIVERSITY OF RICE (Oryza sativa
L.)UNDERPRAYAGRAJAGRO-CLIMATICCONDITIONS

Abstract

The goal of the current study was to assess the genetic variability parameters
andcorrelation in 40 rice genotypes for 13 quantitative traits in the Kharif, 2022 Season at the
fieldexperimentationcenter,DepartmentofGeneticsandPlantBreeding,NainiAgricultural Institute,
SamHigginbottomUniversityofAgricultureTechnologyandSciences, UttarPradesh. Analysisof
varianceindicatedhighsignificantdifferencesamongthe genotypesforallthetraits.Considerable
variability existed in the genotypes for all the characters studied. These were thegenotypes with
high mean values in desirable direction i.e., From the present investigation it isconcluded that
among 40 genotypes of rice, Nellore Dhanyarasi showed early flowering (77days), IR-64 had
characters like early maturity (108 days), High Grain Yield per Plant is seen inShuats Dhan-6
(62.1 g), JHARA SEL showed high plant height (185 cm) and high Biomass isseen in Shuats
Dhan-6 (123.6 g), Swathi showed high Panicle Length (43.7 cm). Highest GCVand PCV were
depicted for Grain Yield per Plant, Biological Yield, Harvest Index and
NumberofSpikeletsperPanicle. ThehighestHeritabilitywasobservedforGrainYieldperPlantfollowe
dby Harvest Index, Flag Leaf length, Biological Yield and Number of Spikelets per Panicle.
TheGeneticAdvanceinpercentofmeanishighforGrainYieldperPlant,Biological Yield,Harvestinde
x and Number of Spikelets per Panicle. Based on D? values 40 genotypes grouped into
7clusters. Among 6 clusters, cluster | had a greater number of genotypes (26) followed by
clusterll (8), 11l (2), IV, V, VI andVII (1) genotype each. cluster VI and cluster 11l (365.72)
followedbyclusterVI1landclusterV(363.6),weremostdiversefromeachotherandthegenotypespresen
tintheseclustersprovideabroadspectrumofvariabilityinsegregationandmaybeusedasparentsinthefu
turehybridizationprogrammetodevelopdesirablegenotypesforgrainyieldimprovementinricegenot
ypes.ThetraitGrainyieldperhillhadmaximumcontributiontowardsto genetic divergence followed
by biological yield, Harvest Index, Test Weight. Therefore,
allthesecharactersshouldbegivendueconsiderationduringselectionforcropimprovement.
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Introduction

Rice(Oryza sativa L.)belongstothegenusOryza
ofPoaceaefamilyGraminaeandisatruediploidwithchromosomenumber2n=24.Ricehasbeencultivated
bymankindformorethan10,000years. The cultivated varieties of Orzya sativa grouped into three
sub species, indica, japonica andjavanica.Wherelndicaaregrownthroughthetropicalandsub-
tropicalregionandjaponicavarietiesaregrownthroughoutthetemperate

zoneandjavanicaaregrownmainlyinthepart ofIndonesia.

Riceimportantrolein  India economy being astaplefood for two third of the
overallpopulation. Thenutrientcontentofriceare80%carbohydrates, 7-
8%protein(Theaminoacidprofileshows that it is rich in glutamic acid and Aspartic acid, highest
quality cereal protein being rich inlysine (3.8%), 3%, fiber, iron 1mg and zinc 0.5 mg (Juliano et
al. 1985). Rice isa short-dayautogamouscrop.

Rice is a crop that self-pollinates and has short days. The crop needs a hot, humid
climatewith average temperatures between 2 and 370 C for the entirety of its life cycle. In India,
rice ispredominantly a Kharif crop and is widely grown in regions with abundant yearly
precipitation.
Inareaswithlittlerainfall,itisalsogrownunderirrigation.Intheeasternandsouthernpartsofindia,riceis

acommoningredientinfood.

The direct and indirect impacts of numerous independent variables on dependent
variablesare measured using path analysis. Selection becomes more successful when the cause-
and-effectrelationship is understood. The path coefficient, which measures the direct effect of a
predictorvariable on its response variable, is one component of path analysis; the indirect effect(s)
of apredictorvariableontheresponsevariablethroughanotherpredictorvariableisthesecondcomponent
(Dewey and Lu, 1959). Path analysis has been used in plantbreeding to help findfeaturesthat
canbeused asselectioncriteriatoboostcropoutput.(SurekandBeser,2003).

Objectives

1. Toestimategeneticvariability,heritabilityandgeneticadvanceforgrainyieldcomponentcharactersofric
e
2. Toassessgeneticdiversityindifferentaccessionsofricefordifferentquantitativecharacters

3. Toidentifydivergentparentsforfuturehybridizationprogramme
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2.MaterialsandMethods

ThepresentinvestigationwascarriedoutattheFieldExperimentationCenterofDepartmentof
Genetics and Plant Breeding, Naini Agricultural Institute, Sam Higginbottom University
ofAgriculture,Technology andSciences,Prayagraj (Allahabad), U.P. during Kharif, 2022.
Theuniversity is situated on the left side of Allahabad Rewa National Highway, about 5km
fromPrayagraj city. All types of facilities necessary for cultivation of successful crop including
fieldpreparation inputs, irrigation facilities were provided from the Department of Genetics and
PlantBreeding,SamHigginbottomUniversity of Agriculture, Technology
andSciences,Prayagraj(Allahabad),U.P.

Prayagraj (Allahabad) is located in South Eastern part of Uttar Pradeshstate of India. The site
ofexperiment is located at 25.57°N latitude, 81.56°N longitude and 98 meters above mean sea
level. Thisregionhassubtropicalclimatewithextremeofsummerandwinter. Thetemperaturefallsdownto
as low as 1°C-2°C during Rabi season especially in the month of December and January.
Themercury rises up to 46°C-48°C during Zaid. The average rainfallin this area is around 1013.4
mmannually with maximum concentration in kharif during Julyto September with few showers
anddrizzles during winter alsoshows the meteorological data recorded for the experimental
period.Experimentalmaterial:
TheexperimentalmaterialforpresentstudyisobtainedfromtheDepartmentofGeneticsandPI
antBreeding,SHUATS,Prayagraj(Allahabad). Thedetailsofexperimentalmaterialare asfollows:
Tablel List shows the name of genotypes.

S.NO NAMEOFGENOTYPES S.NO NAMEOFGENOTYPES
1 |AGNISAL 21 |SWATHI
2 BOICHI 22  INELLOREMAHSURI
3 | JHARASEL 23 |C.SEL-3
4 |PULE 24 INELLURESUGANDHA
5 |[LALBHUNA 25  |BHARINI
6 [JALDHAYAPA-3 26 [IR-64
7 |KHAYAMDHAN 27 |RDR-1140
8 [TALMUNFAR 28  |RNR-15459
9 [BALAM 29  |RNR-29325
10 [LALMALA 30 |RNR-15098
11 |UBL-4 31 |PUSHYAMI
12 |LAGEDHAN 32  |VARMA
13 |[KAUKASEL 33 |[MTU-1280
14 [BINNI 34 [MTU-1212
15 |SITALKUCHI-6 35 [MTU-1281
16 |PAHARIBOICHI 36 [SHUATSDHAN?2
17 |CHAPKACHAKLAO 37 |SHUATSDHAN 3
18 |NELLUREDHANYARASI 38 |SHUATSDHAN4
19 |B.D.O.NAGRA 39 |SHUATSDHANG
20 NELLORESONA 40  |NDR-359(CHECK)
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STATISTICAL ANALYSIS
e Analysis of variance (Fisher, 1918)
e Genetic Variability (Burton, 1952)

e Coefficient of variation (Burton and De vane, 1953
a. Genotypic coefficient of variation (GCV
b. Phenotypic coefficient of variation (PCV)
e Heritability broad sense (Burton and Devane, 1953)
e Genetic advance (Johnson et .al, 1955)

e D2 analysis (Mahalanobis, 1928)
3ResultsandDiscussion

Analysis of varience

The analysis of variance for seed yield and its contributing traits has
beenpresented. The mean squares due to genotypes were highly significantfor all
thecharacters indicating the presence of considerable amount of genetic variability in

thematerial.

This study attempted to assess the mean values, range, coefficient of variation and
criticaldifference of 40 rice genotypes for all 13 quantitative characters that are presented in
which hadrevealedarange ofvariationforallthe charactersstudied.

GrainYieldperPlantrangedfrom 8.1t062.1 gper plant,with agrandmeanof23.2
g. SHAUTS DHAN-6 (62.1 g) had the highest Grain Yield per Plant per plant, followed
bySHAUTS DHAN-2 (51.5 g) and SHAUTS DHAN-3 (45.3 g). RNR-15459 (8.1 g) had
thelowestminimumgrainyieldperplant,followedbyC.SEL(10 g)and Lalmala(10.2 g).

HighestPCVweredepictedforGrainyieldperplant(53.4%)followedbybiologicalyield
(41.3 %). Among the 13 quantitative characters, high estimates of GCV and wererecorded
highest for Grain yield per plant (52.2 %) followed by biological yield (39.8
%)andHarvestindex(29.8).ModerateestimatesofPCVwererecordedforNumberofSpikeletsper
panicle (27.9), followed by number of tillers per hill (26.9) and number of panicles
perhill(25.9).LowestimationofPCVwererecordedforDaystomaturity(8.7)andDaysto50%flowe
ring(12.2).HighestGCVweredepictedforGrainyieldperplant(52.2%)followedbybiologicalyie
1d(39.8%).



Table2: AnalysisofVVarianceofthirteentraitsin
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40promisingricelinesforagronomictraitsevaluatedunderfieldconditioninKharif2022,at
SHUATS,Prayagraj

Meansumofsquares
Sr.No. Trait
Replications Treatments Error
Degrees offreedom 2 39 78

1 Daysto50%flowering 10.008 540.83** 47.17
) Daystomaturity 5.70 478.20** 61.22
3 Plantheight(cm) 113.967 1798.89** 121.96
4 Panicle length(cm) 10.398 54.43** 5.21
. Flagleaflength 14.124 256.45** 6.08
6 Flagleafwidth 0.01 0.13** 0.006
; Numberoftillersperhill 1.79 17.64** 0.79
g Numberofpaniclesperhill 1.86 15.15** 0.81
9 NumberofSpikeletsperpanicle 863.349 10216.7** 376.34
10 Biologicalyieldperplant(g) 125.58 1624.53** 41.79
1 Test weight(g) 8.933 69.24** 3.98
- Harvestindex 3.311 446.12** 8.40
N Grainyieldperplant 17.22 445.81** 7.05

**indicatessignificanceat1%olevelofsignificance




Table 3: Genetic parameters of yield and yield components of 40

promisingrice lines for agronomic traits evaluated underfield condition in
Kharif 2022,atSHUATS,Prayagraj
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h2
. GCV GA( GA%
SR.NO Trait PCV% Broad
o (sense) 5%) (5%)
1 Days to 12.2 13.8 777 23.3 22.1
50%flowerin ) ) ' ) '
g
2 Daystomaturity 8.7 10.5 69.4 20.2 15.0
3 Plantheight(cm) 16.1 17.7 82.1 441 30.0
Panicle
4 length(cm) 15.1 17.4 75.9 7.3 272
5 Flagleaflength 22.1 22.9 93.2 18.2 44.0
6 Flagleafwidth 16.9 18.0 88.2 0.4 32.8
7 Numberoftillers 26.9 28.7 87.6 4.6 51.9
perhill
8 Numberofpanic 25.9 28.0 85.5 4.2 49.3
lesperhill
Spikeletsper
9 oanicle 27.9 29.4 89.7 1117 54.4
10 Biologicalyield 39.8 41.3 92.7 455 78.9
perplant(g)
11 Test weight(g) 227 24.7 84.5 8.8 431
12 Harvestindex 29.8 30.7 94.6 24.2 59.7
13 gﬁ'”y'e'dperp 52.2 53.4 95.4 243 104.9

GCV:Genotypic CoefficientofVariation,PCV:PhenotypicCoefficientof

Variation,h?:Heritability, GA: GeneticAdvance, GA%ofMean: GeneticAdvanceat

percentofmean
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Fig.1 BardiagramdepictingGCV,PCV heritabilityandgeneticadvancefor13 quantitativecharactersofrice.
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Heritability

Thetraitswithhighheritabilityestimatesshowedthatvariationinthesetraitspredominantly
governed by heritable factors, whereas both genetics and environment playedequivalent roles in
the expression of traits with moderately high heritability indicated that
theexpressionofthetraitwasmostlyinfluencedbyenvironmentratherthangenetic. Traitswithhighherit
ability estimates in broad sense can be utilized for genetic improvement as they are

leastinfluencedbytheenvironmentaleffectsandthushavingapotentialforlargegeneticdetermination.

The estimates of heritability from present investigation are presented in (Table 3). Inthe
presentstudy, heritability (broad sense) ranged from 95.4% to 69.4%. The highest heritability
(above 60%isseeninallparameters) wasobservedfor GrainYieldPer
Plant(95.4%)HarvestIindex(94.6%),FlagLeafLength(93.2%),Biologicalyield(92.7%).

Genetic advance

In the present study a perusal of genetic advance (Table 3) showed that it was highfor
Number of spikelets per Panicle (111.7) followed by biological yield (45.5), Plant
Height(44.1)andGrainYieldPerPlant(24.3)
respectively.geneticadvanceshowedthatitwaslowforFlag leaf width (0.4), Number of panicles

per hill (4.2), Number of tillers per hill (4.6). Geneticadvanceas percentmean

Heritability does not alone does not provide any indication of the amount of
geneticimprovement that would result from the selection of individual genotypes. Thus, to
arriveAtmore reliable conclusion high heritability should be accompanied by high genetic
advance(Johnson et al. 1955). Thus, knowledge of heritability and genetic advance of the
characterindicate the scope for the improvement through selection. In the present
investigation, highgenetic gain was recorded for Grain Yield Per Plant (104.9 %), Biological
yield (78.9
%),Harvestindex(59.7%),Numberofspikeletsperpanicle(54.4%),Numberoftillersperhill(51.9
%),Numberofpaniclesperhill(49.3%),Flagleaflength(44%), Test
Weight(43.1%),Flagleafwidth(32.8%),Plantheight(30%),PanicleLength(27.2%),Daysto50%fl
owering(22.1%)andDaystomaturity(12%).
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ClusterGroup

No.of Genotypes

List ofGenotypes

Khayamdham, Talmunfar, Lalmala, Balam, Ubl-4, Kaukasel, Lagedhan, Plue, Lalbhuna, Jaldhay Apa-3, Mtu-

1Cluster 26 1212,Boichi,ChapkaChaklao,PahariBoichi,Varma,NelloreDhanyarasi,Pushyami,NelloreSona,RNR-
15098,NelloreMahsuri,Bharini,Binni,C.Sel-3,JharaSel,RNR-29325&RNR-15459

2Cluster 8 Ir-64,Rdr-1140,ShautsDhan-3,ShautsDhan-2,Mtu-1280,ShautsDhan-6,ShautsDhan-4&Mtu-1281

3Cluster 2 Swathi,NelloreSugandha

4Cluster 1 B.D.O.NAGRA

5Cluster 1 Agnisal

6Cluster 1 SitalKuchi-6

7Cluster 1 NDR-359(Check)

Table4Groupingof40Ricegenotypesin todifferentclusters

Clusters Clusterl Cluster2 Cluster3 Cluster4 Cluster5 Cluster6 Cluster?
Clusterl 63.67 120.80 108.49 117.92 130.94 176.48 160.36
Cluster2 105.07 136.13 186.38 167.26 254.63 199.62
Cluster3 15.84 254.19 202.34 365.72 192.72
Clusterd 0.00 211.40 42.05 123.10
Cluster5 0.00 246.31 363.60
Cluster6 0.00 221.70
Cluster?7 0.00

Table5Interandintraclusterdistanceof40 genotypesofRice
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Cl ustqring by Tocher Mettlmd

7 Cluster 40 NDR-359 (Check)

1 Cluster 7 KHAYAMDHAM ! !
8 TALMUNFAR ‘ | | |

17 LALMALA ‘ . ' .

9 BALAM I | | |

10 UBL-4 ; | i i

12 KAUKASEL ‘ . ‘ '

1 LAGEDHAN I | I |

4 PLUE ‘ ) ' |

5 LALBHUNA ‘ I l I

6 JALDHAY APA-3 I | | |

) MTU-1212 ‘ . ' )

2 BOICHI ‘ l l I

16 CHAPKA CHAKLAO | | | |

15 PAHAR! BOICHI ‘ ' X )

31 VARMA ‘ I l I

19 NELLORE DHANYARASI i | | |

30 PUSHYAMI - ! ' !

21 NELLORE SONA ‘ ! | I

29 RNR-15098 ‘ Ii | | |

23 NELLORE MAHSURI ' ' '

20 BHARINI { | ! !

13 BINNI ‘[ i i i

39 CSEL3 ' ' :

3 JHARA SEL ‘ | | I

2 RNR-20325 ‘ | | |

21 RNR-15459 ‘ . ' '

2 Cluster % IR 64 \ I [ I
% RDR-1140 b ; I | |

36 SHAUTS DHAN-3 0 ' ' "

35 SHAUTS DHAN-2 : | | |

2 MTU-1280 ‘ . ' )

38 SHAUTS DHAN-6 ‘ I l I

a7 SHAUTS DHAN-4 + | | |

3 MTU-1281 ‘ L X )

3 Cluster 22 SWATHI 1 I ! I
24 NELLORE SUGANDHA :l \ | I |

4 Cluster 18 B.D.0NAGRA ‘ ' ' !
5 Cluster 1 AGNISAL 1 ! ! !
6 Cluster 14 SITAL KUCHI-6 [ | | |
! | |




Fig.2Dendrogramforl13biometricaltraitsof40genotypesofricetowardsgeneticdivergence
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Fig.3Interand intraclusterdistance of40genotypesofrice



Table6ClusterMeanofl3biometricaltraitsof40ricegenotype

Page|12

Clusterl Cluster2 Cluster3 Cluster4 Cluster5 Cluster6 Cluster7
DF50 108.9 98.54 82.83 115.33 107.33 118.67 105.00
DM 138.55 125.92 117.00 142.33 141.63 145.33 131.00
PH 151.94 13491 113.84 163.28 177.68 159.59 125.00
PL 25.50 27.89 39.03 24.30 29.80 24.43 27.97
FLL 40.59 41.69 24.24 55.25 45.13 78.59 35.81
FLW 1.17 1.34 1.17 0.88 1.00 0.97 1.83
NTH 7.89 10.96 8.40 9.33 7.94 9.80 15.60
NPH 7.64 10.50 8.40 7.73 7.40 9.00 14.00
NSPP 196.59 234.94 228.90 191.73 204.93 167.80 210.60
BYH 50.49 78.85 35.43 60.53 114.00 68.80 51.50
T™™W 19.67 23.40 26.00 13.73 15.34 17.36 23.10
HI 36.93 52.40 52.85 33.42 32.57 25.75 44.00
GYH 17.96 40.68 18.67 20.13 37.14 17.80 22.66

DF50: Days to 50% flowering, DM: Days to maturity, FLL: Flag leaf length (cm), FLW: Flag leaf width

(cm),PH: Plant height (cm), NTH: Number of tillers per Hill, NPH: Number of Panicles per Hill, PL: Panicle

length(cm),NSPP:NumberofSpikeletsperPanicle,BY:BiologicalYield(g),Hl:Harvestindex(%), TW:Testweight(g)

,GYPP:GrainYieldperPlant(g)
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Interandintraclusterdistance
InterandintraclusterdistancesarefurnishedinTable5TheintraclustervaluesrangedfromOto

105.07. The maximum intra cluster distance was observed in cluster 1l (105.07). The
minimumintra cluster distance for cluster 1V, V, VI and VIl exhibited zero. The inter cluster
distance differfrom 42.05 (between IV and VI) to 365.72 (between Ill and VI). Other inter cluster
distance werebetweenthesevalues.ThehighestinterclusterdistanceobservedbetweenclusterVI
andclusterlll(365.72) followed by cluster VIl and cluster V (363.6), cluster VI and cluster Il
(254.63), cluster IVand cluster Ill (254.19) and cluster VI and cluster V (246.31). The minimum
intercluster distanceobserved between cluster VI and IV (42.05), cluster Il andcluster | (108.49),
and cluster IV andclusterl(117.92).

Interandintraclusterdistance

Inthepresentstudy,thehighestinterclusterdistanceobservedbetweenclusterVlandclusterl11(36
5.72)followedbyclusterVIlandclusterV(363.6),clusterViandclusterl1(254.63),cluster v
and cluster 111 (254.19) and cluster VI and cluster V (246.31). Therefore, thegenotypes
belonging to the clusters VI and Il followed by cluster VII and V may be

usedasparentstoproducetransgressivesegregants.
Clustermeans

Theresultsofclustermeanwere furnishedinTable6.

Contributiontowardsdivergence
Thepercentcontributionof13biometricaltraitsof40ricegenotypestowardsgenetic

divergencewasestimatedandgiveninTable7andFigure4.ThetraitGrainyieldperhill(17.3)had
maximum contribution towards to genetic divergence followed by biological yield (14.2),Harvest
Index (13), Test Weight (12.6), Number of spikelets per panicle (8.96), Number ofpaniclesperhill
(8.67),Flagleaflength(6.54),Flagleafwidth(5.54),Numberoftillersperhill
(5.36),Plantheight(2.5),Daysto50%flowering(2),Daystomaturity(1.79),Paniclelength(1.54)
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Table.7Percentcontributionofl3biometricaltraitsof40ricegenotypestowardsgeneticdivergence

SL.NO. Source Contribution% Timesranked1st
1 Daysto50%flowering 2.00 16.00
2 Daystomaturity 1.79 14.00
3 Plantheight(cm) 2.50 19.00
4 Paniclelength(cm) 1.54 12.00
5 Flagleaflength 6.54 51.00
6 Flagleafwidth 5.54 43.00
7 Numberoftillersperhill 5.36 42.00
8 Numberofpaniclesperhill 8.67 68.00
9 NumberofSpikeletsperpanicle 8.96 70.00

10 Biologicalyieldperplant(g) 14.20 111.00
11 Testweight(g) 12.60 98.00
12 Harvestindex 13.00 101.00
13 Grainyieldperplant 17.30 135.00
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Fig:4PiechatPercentcontributionofl3biometricaltraits of40ricegenotypestowardsgeneticdivergence

PERCENTCONTRIBUTIONTOWARDSDI

Testweight

/~\1D

Daysto50%flower

inn

Daystomatu
rihv/

Plantheight(

A2

Biologicalyieldperpla

nt(n)\

V/ Flagleafleng
7 Paniclelength(

A0

Flagleafwid

[Spikelets per l e
noninl e Numberoftillerspe

Numberofpaniclespe Lhillcos
v hillonZ




Page|16

4.CONCLUSION

Considerable variability existed in the genotypes for all the characters studied. These
werethe genotypes with high mean values in desirable direction i.e., From the present investigation
it isconcluded that among 40 genotypes of rice, Nellore Dhanyarasi showed early flowering (77
days),IR-64 had characters like early maturity (108 days), High Grain Yield per Plant is seen in
ShuatsDhan-6 (62.1 g), JHARA SEL showed high plant height (185 cm) and high Biomass is seen
inShuats Dhan-6 (123.6 g), Swathi showed high Panicle Length (43.7 cm). Highest GCV and
PCVwere depicted for Grain Yield per Plant, Biological Yield, Harvest Index and Number of
Spikeletsper Panicle. The highest Heritability was observed for Grain Yield per Plant followed by
Harvestindex, Flag Leaf length, Biological Yield and Number of Spikelets per Panicle. The
GeneticAdvance in percent of mean is high for Grain Yield per Plant, Biological Yield, Harvest
Index
andNumberofSpikeletsperPanicle.BasedonD?values40genotypesgroupedinto7clusters.Among6clus
ters,clusterlhadagreaternumberofgenotypes(26)followedbyclusterli(8),111(2),1V,V,ViandV1I(1)gen
otypeeach.ClusterVlandclusterl11(365.72)followedbyclusterVilandclusterV (363.6), were most
diverse from each other and the genotypes present in these clusters provide abroad spectrum of
variability in  segregation and may be used as parents in the future
hybridizationprogrammetodevelopdesirablegenotypesforgrainyieldimprovementinricegenotypes.T
hetraitGrainyieldperhillhadmaximumcontributiontowardstogeneticdivergencefollowedbybiological
yield,Harvestindex, TestWeight. Therefore,allthesecharactersshouldbegivendueconsiderationduring

selectionforcropimprovement.
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