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[Estimation of Genetic Variability and Correlation Analysis for Quantitative Traits in
Chickpea (Cicerarietinum.L) |

ABSTRACT

The objectives of the present investigation was—earried—out—to—were to assess the Genetic
variability, heritability, genetic advance, correlation coefficient analysis and path coefficient
analysis for quantitative traits in 3% chickpea(Cicer arietinum L .)-genotypesfor-13-guantitative
traits. The study was carried out during Rabiseason 2021-2022 at field experiment center,
Department of Genetics and Plant Breeding, Naini Agriculture Institute, Sam Higginbottom
University of Agriculture Technology and Sciences, Uttar Pradesh. -n

To perform the study, 13 quantitative traits of 31 chickpea genotypes were measured using
Randomized Block Design replicated thrice. | . -~ .
The mean sum of Squares due to genotypes showed significant differences for all the characters
under study at 1% level of significance. The estimates of:thesphenotypic coefficient of variation
found higher than their corresponding genotypic ‘coefficient of variation which indicates the
presence of environment effect on expression on. characters studied. High heritability coupled
with high genetic advance as percent of mean was observed for the traits like number of pods per
plant, seed yield per plant, & harvest index and biological yield per plant.This tindicates that
most likely the heritability might be due to additive gene effect and selection may be effective
segregating generations for improvement of traits . Seed yield per plant exhibited significant and
positive correlation with Pplant height, seed index, Bbiological yield per plant , nNumber of
secondary branches and number of pods per plant was found to possess positive significant
association with grain yield per plant both genotypic and phenotypic level. Further, correlation
and path analysis,also proved the importance of Plant height, Seed index and Harvest index.
Hence,they could be used as selection indices for further improvement in Chickpea varieties.
Keywords :Genetic, Variability, Heritability, Additive gene effect significant, Ciceraritenum.
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INTRODUCTION

The word Ciceris a derivative from the Greek word Kriosreffering to a well known family<«—

cicero. Arietinum is derived from the latin word arise meaning ram which refers to rams head

shape of Chickpea [1]{Singh.1985).

Chickpea (Cicer arietinum L .) is a important rabi season legume having extensive geographical

distribution . Chickpea is a diploid species with chromosome number (2n=2x =16). It is self

pollinated crop and belong to sub family palilionoideae, and tribe, Cicer of family leguminoase.

Later on, Chickpea is the third most important pulse crop in world after beans and:peas.Chickpea

plays important role to improve soil fertility by fixing atmospheric nitrogen with help, of root

nodules ( Anabessaet al., 2006). (Chickpea is the native south eastern Turkey and'Syria (Saxena
and Singh, 1987).

Pulses grains contains 20-25 percent on dry seed weight which is almost 2.5 -3.0 times of the
value normally found cereals (Singh, 1985). These crops haveadditional advantage for
sustainable agriculture, because soil enriching availabilities and varied use of food and fodder.A
healthy crop of chickpea can fix upto 141 kg nitrogen per hectare, pulse production , tFrade and

consumption of india .

Chickpea breeding startergy involves assembling or, generating variable germplasam and
selection of superior genotype from.the:germplasam for utilizing them in hybridization
programme to develop superior variety .In all these stages, estimation of genetic variability
Jheritability and genetic advance_is necessary. Genetic improvement of any crop mainly depends
on the magnitude genetic variability. present in plant breeding material and to extent and to which
the yield and quality characters are heritable from generation to generation. To estimate
genotypic and phenotypic. coefficient are necessary for understanding the influence of
environment.

Genetic variability refers to the:presence of difference among the individual of plant population
The the existing variability is essential for improvement of genetic material (Nimbalkaret al
,2000). It is prerequisite for any breeding programme, which provides opportunity for plant
breeder for selection.of high yielding genotypes. However information on the occasion between
yield and its various components provide the basis for selection of improved varicties ( Saleemet

al.,2005).

Heritability and genetic advance as percent of mean are reliable tool in selection programme to
get clear picture of scope of improvement of various characters through selection -.The
identification of chickpea genotypes rich with protein and macro nutrients along with good yield
help thebreeders to identify the donars to future breeding .Keeping this in view , the present
investigation was carried out from the following object to carried out from the genetic
variability for yield and quality traits in chickpea (Kumar et al., 2018).\

: {Formatted: Justified ]

Comment [Ao5]: to refer to authors guide, you
have to use a number in brackets. Example: [1]

Comment [Ao06]: to refer to authors guide, you
have to use a number in brackets. Example: [[2]

Comment [Ao7]: to refer to authors guide, you
have to use a number in brackets. Example: [3]

Comment [Ao8]: What that mean?May be
reformulate more clairly

Comment [A09]: What that mean?May be
reformulate more clairly

Comment [Ao10]: to refer to authors guide, you
have to use a number in brackets. Example: [4]

Comment [Aol1]: to refer to authors guide, you
have to use a number in brackets. Example: [5]

reformulate clairly

{ Comment [Aol12]: confused sentence, may be }

{ Comment [Ao13]: to refer to authors guide, you }

have to use a number in brackets. Example: [6]




| Correlation studies provide knowledge of association among different characters and grain yield.
The study of association among various traits is useful for breeders in selecting genotypes
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| In so far, simple correlation does not provide the adequate information about contribution of
each factors towards yield. Therefore, the techniques of path coefficient analysis are utilized to
have an idea of direct and indirect effect contribution of a traits towards yield. ,end product
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| The path analysis model has two types of effect .The first is the direct effect and second is the
indirect effect. When exogenous variable has an arrow directed towards the dependent variable,
then it is to be direct effect. When the exogenous variable has an:effect of dependent variable,
through direct and indirect effect.
Research gap
» Information about genetic variability helps us to study about the selection of parental
genotypes.
» By using genetic variability and correlation ,we can go for selection of best lines and
selection of genotypes based on yield attributing triats.
» The present study is to identify the best genotype which give high yield and mature early.
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MATREIALS AND METHODS

[Title of section??? (example study site)

The present investigation was carried out at the Field experimentation center of the Department
of Genetics and Plant Breeding,Naini Agriculture Institute , Sam Higginbottom University of

Technology and Sciences , Prayagraj , (U.P). The study took place during Rabiseason 2021-

2022.The experimental field was located at the left side of the Allahabad-Rewa (National
Highway) new bridge road. It was about 5km away from the prayagraj .All types of facilities are
necessary for the cultivation of successful crop including field preparation, inputs and irrigation

facilities were provides from the department of Genetics of Plant Breeding,:SHUATS.

Plantmaterial

[Title of this section??? (Trial design)

Randomized Block Design with three replications for.each genotype. All Chickpea genotypes
were sown in Rabi 2021-2022 on.and December4th. Threereplications-of-Each genotype were
planted in a row that was 2 meters long. The crop was raised using the recommended set of
practices with a 30 cm between rows and 10cm between plants spacing. To examine the impact
of various traits for heritability, correlation, path analysis, and genetic variability on Grain yield

over time, 31 genotypes were grown during Rabi2021-2022.

itle of this section??? (Data collection)|

On the basis. of five competitive plants selected at random from each replication, replication-

specific ‘data were collected for the following thirteen (13) quantitative traits:1) Days to 50%

flowering, 2) Days to 50% pod setting, 3) Days to maturity, 4) Number of primary branches, 5)
Number of secondary branches, 6) Plant height, 7) Number of pods per plantl,8) Number of seeds
er plant, 9) Number of seeds per pod, 10) Biological yield , 11) Harvest index, 12) Seed Index
nd , 13) Grain yield per plant.

Under conditions, the 31 Chickpea genotypes were grown in Rabi_season??? 2021-2022 using a<+—
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[Title of this section??? (Data analysis)

variance using the Panse and Sukhatme (1967) formula [1]. Additionally, the genetic

parameters such as genotypic coefficient of variance (GCV), phenotypic coefficient of variance

(PCV), heritability in the broadest sense, genetic advance as percent of mean, and correlation
analysis, path analysis were carried out by using the appropriate statistical procedure. These
additional components of variance included phenotypic, genotypic, and environmental

variance.Statistical analysis concerned: Analysis of variance [(Fisher,1935), Gerlotypic
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RESULTS AND DISCUSSION

AnalysisefVariance for Quantitative Characters in Chickpea (CiceraritenumL.)

A

[There is a lot of room for improvement in these traits, including grain yield per plant, as long as
the material is put through a careful selection process. The presence of variability may be
substantial because of the variety of the materials used and the environmental factors that
affect the phenotypes.

The Analysis of Variance (ANOVA) for different characters is present in Table 2%. The mean
squares due to genotypes showed, highly significant differences (a=0.01) for all characters
indicating the presence.of substantial amount of genetic variability among the Chickpea
genotypes. ekl 2ond-Hgurednwhish-revenledewiderrange-aiareonteal-tad ehie

[Table--LZ. Results of ! ! ANOVA} among 31 Chickpea genotypes for 13
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SI.No. " Source Replication Treatment Error < { Formatted Table
Degrees of freedom 2 29 58

1 Days to fifty percent flowering ~ 8.7110 82.048** 4.389

2 Days to fifty percent pod setting 2.0330 46.575** 6.884

3 Days to Maturity 22.433* 16.952** 5.675

4 Plant height (cm) 0.7240 152.171** 6.956

5 Number of primary branches 0.0220 0.14** 0.033

6 Number of secondary branches  0.0140 1.102** 0.11

7 Number of pods per plant 1.7710 128.851** 2.724



8 Number of seeds per plant 2.110 308.596** 5.158

9 Number of seeds per pod 0.0080 0.378** 0.011

10 Seed Index (%) 3.6820 87.037** 1.908

11 Biological yield per plant (g) 0.8820 45.766** 0.784

12 Harvest Index (%0) 40.350 825.481** 13.875

13 Seed yield per plant (g) 0.1660 5.58** OOW 777777777777777777777777 { Comment [Ao44]: Use the model of table given
* **  Sjgnificant at 5% and 1% level of significance respectively. 15 JEMIHED G
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In the current study, the PCV was higher than the corresponding GCV for every trait, indicating
that the environment had an impact. The lowest GCV.(percent) value was 1.725 (Days to maturity)
and the highest value was 38.905 (Harvest index).

A similar pattern was followed by PGV (percent), which ranged from a lowest value of 2.733 (Days
to Maturity) to a highest value of 39.891 (Harvest index).
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Table-3 Genetic parameters for 13 quantitative characters in chickpea genotypes
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Figure-1 Bar diagram depicting GCV, PCV, heritability and genetic advance for 13 quantitative
characters of Chickpea.,
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Heritability

»—In the present investigation, all traits showed the high heritability ranging from 92.90% o0 -

99.90%. Seed yield per plant (96.34%) showed the highest heritability among all the characters
followed by Number of seeds per plant (95.148%)_and —Harvest index (95.121%)—Harvest
heles,

= There is no evidence of low or moderate heritability in these characters. The present study's
high heritability values for the traits under consideration showed that those: traits;were less
influenced by the environment and helped in the effective .selection of traits based on
phenotypic expression by using a simple selection method. These high heritability values also

suggested the potential for genetic improvement.

Genetic Advance as Percentage of Mean

»—In the present investigation all the characters showed highest genetic advance as<a

percentage of mean except plant height, Days to Maturity, Number of Grains per Plant and Days to
50% flowering. Harvestindex(78.166) showed highest genetic advance as percentage of mean,
followed by, Number of‘seeds per pod (72.543), Biological yield per plant (66.604) . While

moderate genetic advance as a percent of mean was observed in ??2??

Except for plant height, days to maturity, and number of grains per plant, all the characters under—

study displayed high heritability along with high genetic advance as a percentage mean, indicating
that the<characters are primarily governed by additive gene action. Therefore, due to the
accumulationof ‘more additive genes leading to further improvement, direct selection of these

characters based on phenotypic expression by simple selection method would be effective.

Phenotypic Correlation Coefficient

Inthepresentinvestigationfrom Table H4

Plantperplantshowedpositivesignificantassociation withNumber of pods per

numbering
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plant(0.581**),Number of seeds per plant (0.683**),Number of seeds per pod (0.237**)Seed
index (0.254**) and Harvest index (0.622*). While positive and non-significant association
showed with Days to 50% pod setting(0.1365), Days to Maturity (0.1354), plant height (0.0994)
and Number of primary branches per plant (0.1836), —Negative and non-significant association
showed with Days to 50% flowering (-0.0415).

Genotypic Correlation Coefficient

In Table-43 the correlation among the yield and yield attributing characters revealed that Grain
Yield perPRlant-per plant was positively and significantly associated with Biomass (0.919**),
Number of Productive Tillers (0.499**), Number of Total, Tillers (0.455**), Plant Height
significant correlation was found with Harvest Index (0.212), Number of Grains per Panicle
(0.228)and. Test Weight (0.018). Negative and non-significantassociated with Days to 50%

Phenotypic Path coefficient analysis

Phenotypic path coefficients are calculated using the phenotypic correlation coefficient. It
divides the phenotypic correlation coefficients into direct and indirect impact measurements
(Dewey and Lu, 1959).

Seed yield per plant.is sightficansignificantly and twith-positively correlated ien with number of
pods per plant (0.581**); number of seeds per plant ( 0.683**), harvest index ( 0.622**),number
of seeds per.pod.(0.237*) and ~seed index ( 0.254*). While non significant positive correlation
with days to 50% pod setting ( 0.13), days to maturity ( 0.135), plant height ( 0.09), primary
branches ( 0.18), secondary branches ( 0.056), biological yield per plant ( 0.16), negative
correlation with days to 50% flowering (-0.0415) .

Genotypic path coefficientanalysis
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Aperusaloftheresultsonpathcoefficientforyieldandyieldcomponentsgenotypicto be of similar
direction and magnitude in general. Further the genotypic path co-efficient were observed to
be of higher magnitude, compared to phenotypic path coefficient indicating the masking effect
ofenvironment. Seed yield per plant significant with positive correlation with number of pods
per plant (0.581**), number of seeds per plant ( 0.683**), harvest index ( 0.622**),number of
seeds per pod (0.237*)and —seed index ( 0.254*). While non significant positive correlation
with days to 50% pod setting ( 0.13), days to maturity ( 0.135), plant height ( 0.09), primary
branches ( 0.18), secondary branches ( 0.056), biological yield per plant ( 0.16), negative

correlation with days to 50% rowering (-0.0415).‘ Comment [A056]: Confused sentence, express
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Table-43. Correlation Coefficient AnalysitAnalysis

Correlation Analysis

D%)flf to D?ﬁ' to Davs o Plant (Number off Number of | Number | Number |Number | ‘Seed | Biological | Harvest| Seed
Parameters percgnt percgnt Mat):Jrity height | primary | secondary | of pods | of seeds.| ofseeds | Index. | yield per | Index |yield per
flowerin | pod sett (cm) | branches | branches |per plant|per plant| per pod | (%0) plant (g) (%) |plant (9)
Daystofifty | 4 5009 | 0702+ | 0.420%* |-0.0418| -0.0717 | -0.1725 | 0.0278 | 00772 00705 |-0.1544 | -0.1058 | 0.0573 |-0.0415
percent flowerin
Days to fifty 1.0000 | 0.328* |-0.1822| -0.0677 | -0.242* | 0.272* | .0274* | 01222 |-0.222*| -0.0836 | 0.1600 | 0.1365
percent pod sett
Days to Maturity 1.0000 |-0.0022| 0.0081 -0.0760 0.1202 | 0.0022 | -0.1021 | -0.0056 | 0.1522 0.0182 | 0.1354
Plant height (cm) 1.0000| 0.1212 0.1083 -0.244* | -0.368** | -0.250* | 0.497**| 0.579** | -0.309* | 0.0994
Number of
primary 1.0000 0.599** | 0.0227 | 0.0973 | -0.0045 | 0.0457 0.0397 0.1148 | 0.1836
branches
Number of
secondary 1.0000 -0.0916 | 0.0495 | -0.0066 | -0.0099 | 0.0030 0.0390 | 0.0561
branches
Number of pods 1.0000 | 0.653** | -0.1831 | -0.2065 | -0.227* |0.640%* | 0.581**
per plant
Number of seeds 1.0000 | 0.512%* |-0.376%*| -0.345%* | 0.816** | 0.683**
per plant
Number of seeds 1.0000 |-0.220* | -0.1311 | 0.283* | 0.237*
per pod
Seed Index (%0) 1.0000 | 0.567** | -0.288* | 0.254*
Biological yield 1.0000 |-0.569%* | 0.1619
per plant (g) ’ ' )
Harvest Index
(%) 1.0000 |0.622**
Seed yield per 1.0000
plant (g) ’




Table 54: Path Coefficient Analysis

Days to Days Number | Number | Numbe | Numbe Numba Biologic Seed
fifty to fifty | Daysto | Plant of of r of r of rof Seed al iegll d Harves | yield

Parameters percent | percen | Maturit | height | primary | secondar pods seeds seeds Index ery lant t Index per
flowerin | tpod y (cm) | branche y per per Spofl (%) p (p) (%) plant

g sett S branches | plant plant perp Y (9)

Days to fifty percent - ; . . A ; -
flowering 00734 | (o515 0.0308 | 0.0031 | 0.0053 0.0127 0.0020 | =0.0057 | -0.0052 | 0.0113 | 0.0078 0.0042 0.0415
Days to fifty percent pod sett | 0.0296 | 0.0421 | 0.0138 | , 0677 -0.0028 | -0.01027,0.0144" | 0.0115°| 0.0051 | 0693 -0.0035 | 0.0067 | 0.1365
Days to Maturity 0.0327 | 0.0256 | 0.0779 0.0002 0.0006 -0.0059 | .0.0094 | 0.0002 | -0.0080 0.0004 0.0119 0.0014 | 0.1354
Plant height (cm) -0.0031 0 0-136 -0.0002 | 0.0747 | 0.0091 0.0081 | -0.0182 | -0.0275 | -0.0187 | 0.0371 | 0.0433 | -0.0231 | 0.0994
N“m%er;ﬁfcﬁgmaw -0.0027 | (o5 | 0.0003 | 0.0046 | 00376 | 002257, 0.0009 | 0.0037 | -0.0002 | 0.0017 | 00015 | 0.0043 | 0.1836

Number of secondary - -

branches -0.0010 0.0014 -0.0005 | 0.0006 | 0.0036 0.0060: | -0.0005 | 0.0003 | 0.0000 0.0001 0.0000 0.0002 | 0.0561
B - 0.581*

Number of pods per plant 0.0044 | 0.0429 | 0.0190 00385 0.0036 -0.0144 | 0.1577 | 0.1030 | -0.0289 0.0326 -0.0359 | 0.1010 -
= - 0.683*

Number of seeds per plant 0.0351 | 0.1246 | 0.0010 0.1673 0.0442 0.0225 0.2970 | 0.4549 | 0.2328 0.1710 -0.1570 | 0.3710 -
Number of seeds per pod 0.0040 | 0.0070 | -0.0058" | ;45 [:0.0003 | -0.0004 | -0.0105 | 0.0293 | 0.0572 | ;qyp¢ | -0.0075 | 0.0162 | 0.237*
Seed Index (%) -0.0553 0 0'79 4 -0.0020 | 0.1780 | 0.0164 -0.0035 | -0.0739 | -0.1346 | -0.0789 | 0.3579 | 0.2029 | -0.1031 | 0.254*
Biological yield per plant (g) | -0.0378 |4 01299 0.0544 | 0.2070 | 0.0142 0.0011 | -0.0812 | -0.1233 | -0.0469 | 0.2026 | 0.3573 | -0.2034 | 0.1619
- - 0.622*

Harvest Index (%) 0.0261 | 0.0728 | 0.0083 0.1406 0.0522 0.0177 0.2912 | 0.3710 | 0.1289 0.1310 -0.2589 | 0.4548 «
Seed yield per plant (g) -0.0415 +|. 0.1365 |<0.1354 | 0.0994 | 0.1836 0.0561 | 0.581** | 0.683** | 0.237* | 0.254* | 0.1619 0'63 2" 1.0000

Partial R: 0.0030 | 0.0057:| 0.0105 | 0.0074 | 0.0069 0.0003 0.0917 | 0.3106 | 0.0136 | 0.0908 | 0.0578 0.2829

[ Comment [Ao57]: Not indexed in the texte

)
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DISCUSSION ISNOT GIVENHERE, Comment [A060]: THERE IS NO DISCUSSION
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CONCLUSION

From the present investigation it was concluded that among 31 genotypes of Chickpea on the<{ Formatted: Justified ]
basis of mean performance IARI 149 maximum seed yield per plant over the followed check
variety PUSA 362. It is also concluded that analysis of variance showed significant variation
among different genotypes for all characters studied. Harvest Index exhibited high estimates of
GCV and PCV. While characters likeNumber of seeds per plant, Biological:yield per plant, Seed
yield per plant, Seed index, Number of pods per plant and number of seeds per pod exhibited
moderate estimates of GCV and PCV both. Genetic parameters also revealed that high
heritability (broad sense) was observed for all characters except for days.to 50% flowering, days
to 50% pod setting, days to maturity, plant height and ; number:of primary branches . Seed yield
per plant exhibited significant and positive association with days to maturity, number of pods per
plant, number of primary branches per plant, number:of seeds per pod, harvest index and
biological yield per plant at both genotypic and phenotypic level::Path coefficient analysis
revealed that characters like biological yield and harvest index exhibited direct positive effect at
both phenotypic and genotypic level. Therefore, these characters should be given priority during
selection for improvement in Chickpea.
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