Geneticvariabilityanalysis,correlationcoefficientandpathcoefficientanalysisofD
ahlia(Dahliavariabilis L.) varietiesinSaurashtraregion ofGujarat.

ABSTRACT

Experiment was conducted with 20 different decorative types of dahlia varieties at
JambuvadiFarm,CollegeofHorticulture,JunagadhAgriculturalUniversity,JunagadhwhichfallsunderSouthSa
urashtra Agro-climatic Zone during 2021-22. The analysis of variance revealed significant
differencesamong the genotypes for eleven characters in dahlia viz., plant height, number of leaves per
plant,number of branches per plant, stem girth, days taken to first bud initiation, diameter of flower,
stalklength,vaselife,anthocyanincontent,chlorophylicontentandfloweryieldwhichindicatedtheexistence
of wvariability in the experimental material. The estimates of genotypic (o’g) and
phenotypicvariances(a”p)of each characterwerecarried out.
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1. INTRODUCTION

These eight speciesincludepompons, extravagant varieties, anemone
flowered,desertplantandsemi-
pricklyplanttypes,peony,enhancing,balltypes,imbricated,waterlily,startype,andD.variabilis and D. rosea,
which are used in landscaping. A naturally occurring fruit sugar generated frominulin was isolated from
dahlia tubers in Europe and America prior to the discovery of insulin in 1923,and this inulin is still used in
clinical trials today for renal functions. Dahlia tubers that have been roastedareusedtoflavor
drinks.Dependingonthevariety, dahliaplantscangrowtoaheight of30to180cm.

The scope of variety in dahlia is enormous. Thinking about the significance of the harvest
andprobability of developing the yield, there is a requirement for its improvement. Dahlias contain
manytransposons — genetic pieces that move from place to place on an allele, thereby contributing to
greatfloral diversity. Evaluation is a necessary pre-requisite for crop improvement and it will provide a
rapid,reliable and efficient means of information to augment the utilization of germplasm. It is the
steppingstone in order to utilize any crop to its full potential. Since, the performance of each variety
varies withregions; season and growing environment, therefore testing the performance of the available
varietiesforsuitability andadaptability take primeimportance.

Identificationofvarietiesbettersuitedforparticularregionandtheirimprovementisofimmediate
task to exploit their full potential. The improvement can be brought out after confirming theassociation
among the most important growth with quality attributes (Vikas et al., 2015). The moderndahlia
cultivars offer a diversity of colors, shapes, and sizes and it is very rich in its varietal wealth andevery
yearthere isanadditionofnewvarieties; hence,varietalevaluationbecomesnecessary tofindout



suitable variety for a particular region. The investigation was carried out keeping in mind the
followingobjectives; 1) To measure the magnitude and extent of genotypic and phenotypicvariability, 2)
Toestimatecorrelationand pathcoefficientbetweenyield andcomponenttraits.

2. MATERIALSANDMETHODS-

Dahliaterminalclippingsmadeuptheexperimentalmaterial. Thegapbetweentheplantsis60 x40
cm. 20 varieties were chosen for the experiment. During the course of the inquiry, all the
plantsweremaintainedusingidenticalculturalmethodsinaccordancewiththestandardguidelinesformanures
andfertilizers,irrigation,and plantprotectionmeasures.

2.1 EXPERIMENTALLAYOUT

TheexperimentwaslaidoutinRandomizedblockdesign(RBD)havingthegrossplotsizeof
3.6mx2.4mandthe netplotsize of 1.8mx1.2m.

3. RESULTSANDDISCUSSION
3.1 GENETICVARIABILITYPARAMETERS

Knowledge of nature and magnitude of variation present in the base population is a pre-
requisiteforeffectiveselectionofsuperiorgenotypesfromavariablepopulation.However itisessential that the
population should possess large amount of heritable variation. Thus, the extent
ofgeneticvariabilityismoreimportantthantotalvariation.Thevariabilityparametersviz.,range,genotypic
coefficient of variation (GCV %), phenotypic coefficient of variation (PCV %), heritability inbroad sense
(h?bs) and genetic advance (GA) as per cent of mean were computed from
variancecomponentsandmeanvalues as depictedinTablel.

3.2 ESTIMATIONOFCOMPONENTSOFVARIANCE

The phenotypic, genotypic and environmental variances calculated for all the eleven
charactersunder present study are presented in Table 1. The results revealed that magnitude of
phenotypiccomponentsofvariancewashigherthangenotypiccomponentsofvarianceforallthecharacterstudi
ed.Thegenotypiccomponentofvariationwasfoundtobehigherthantheenvironmentalcomponentofvariancef
orallthecharacterexceptwidthofinflorescence,exhibitedaclosecorrespondence with phenotypic variance
in most characters. This suggest that phenotypic variabilitywas reliable measure of genotypic variability
as most of the characters were least influenced by theenvironment.

The magnitude of genotypic variance was highest for days taken to first bud initiation
(987.09)followed by number of leaves per plant (813.96) and anthocyanin content (739.86). The
phenotypicvariances ranged between 0.083 (chlorophyll content) to 987.63 (days taken to first bud
initiation).
AverylowgenotypicvariancescoupledwithlowenvironmentalvarianceshasbeenobservedforChlorophyllicon
tent (0.083t00.0002),Vase life(1.36 t00.01)andStemgirth(3.13to 0.05).

The present study showed wide range of phenotypic variability and highly significant
varietaldifferencesforallthecharacters,indicatingconsiderableamountofvariabilityunderpresentinvestigatio

n.



3.3 COEFFICIENTOFVARIATION
Theestimatesforgenotypiccoefficientofvariation(GCV)werelowerthanPCVforallcharacters.  The
results revealed that the magnitude of genetic variability was very close to phenotypicvariability for all

the characters. This indicates that phenotypic variability \has larger ue to

geneticdifferencesfordifferenttraits.

In the present studies phenotypic coefficient of variation were more than genotypic
coefficientsof variation in all the traits. This might be due to environmental effect. Similar findings were
reported byVenkateshetal.(2014),Sheelamaryand Phogat(2016)and Kumaretal.(2018).

3.4 HERITABILITYANDGENETICADVANCE

The ratioofgenotypicvariancetothe phenotypicvarianceisknownasbroadsenseheritability.
Itisgenerallyexpressedinpercentage. Theheritabilityisheritableportionofphenotypicvariance.

Improvement of mean genotypic value of selected plants over parental population is known
asgenetic advance. It is measure of genetic gain under selection. The success of genetic advance
underselectiondependsonthreemainfactorsviz., geneticvariability,heritabilityandselection intensity.

3.5 HERITABILITYPERCENTAGE(B.S.)

The estimates of heritability as percentage in broad sense for all the characters under
presentstudyarepresentedinTable2.

The heritability (b.s.) estimate ranged from 99.99 per cent (anthocyanin content) to 93.69
percent (plant height). All the ten characters showed high heritability which indicates that these
charactersare least influenced by the environmental effects, the selection for improvement of such
characters maynot be useful because broad sense heritability is based on total genetic variance which
includes bothfixable(additive)andnon-
fixablevariance(dominanceandepistatic). Thelowestheritabilitynotrecordedwhichhighlyinfluencedbytheen
vironmentaleffectsandgeneticimprovementthroughselection
willbedifficultduetomaskingeffectoftheenvironmentonthe genotypic effect.

3.6 GENETICADVANCEASPERCENTOFMEAN
fThecharacteranthocyanincontent(178.73)showedhighestgeneticadvancefolIowedby

number of flowers per plant (149.87), vase life (118.27) and number of branches per plant

(118.19).Moderategeneticadvancewasrecordedin,nggberofbranchesperplantdaystakentofirstbud

initiation (117.29), stalk length (115.48), diameter of flower (109.98) and number of leaves per

plant(95.52).The lowest genetic advance observed for chlorophyll content (23.10), plant height

(36.32)andstemgirth(46.92).

3.7 CORRELATIONCOEFFICIENT

For estimation of characters association, correlation analysis has been used to determine
thetype and magnitude of association between a pair of characters. These associations provide a
betterunderstanding of the contribution of one trait in building-up the genetic makeup of the other traits
of

acrop.Theknowledgeaboutcorrelationsbetweeneconomicallyimportanttraitsandcharacterscontributingtot

[Comment [A1]: Needs revision

Comment [A2]: Genetic advance as
percent of mean will be generally below
100, needs recheck




hatinallcombinationswillhelptodecidetheparametersforselection,sothat



improvementintheassociatedcharacters canbeprought.

[Comment [A3]: Needs revision

The association between characters, which is directly observed, is the phenotypic
correlation.The knowledge about phenotypic correlation between yield contributing characters helps in
selectionprogrammeforyieldimprovementofacrop.Thegenotypiccorrelationpermitsthepredictionofcorrelat
ed response as well as evaluation of the relative influence of one character on other and helpfulin the

construction of selection indices. The phenotypic and genotypic correlation coefficients (Table 2)were

otheryieldcontributingcharacters.
3.8 CONCLUSION

Genotypic correlation coefficients were higher than the phenotypic coefficients. Number
offlowers was found positively and significantly correlated with plant height, flower diameter, flower
stalklength, vase life and anthocyanin content. Therefore, selection based on these characters can

givebetterresults fornumber offlowers.
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Fig.1:Genotypicpathdiagramfornumberofflowerperplant
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Where,
PH=Plant
height(cm),NLPP=Numberofleavesperplant, NBPP=Numberofbranchesperplant,SG=Stemgirth(mm),DTFBI=Daystakenforfirstbudinitiation,FD=Flo

werdiameter(cm),SL=Stalklength,VL=Vaselife, ANTH=Anthocyanincontent, CHLP=Chlorophyllcontent



Tablel:Geneticparametersofvariationfornumberofflowersperplantanditscontributioninvariationindahlia

ComponentsofVariance

Comment [A5]: This column value needs
recheck

SEN h?bs% IG'A
+.No
Characters Range Mean ng Gzp oo GCV%| PCV% %ofme
an
L Plantheight(cm) 30.93-72.11 53.85 | 96.24| 102.73 | 6.48 | 18.21 | 18.82| 0.93 36.32
2. Numberofleavesperplant 28.25-128.87 | 61.35 |813.96| 81842 | 4.45 | 46.49 | 46.62| 0.99 95.52
3. Number ofbranchesperplant 1.12-12.37 6.90 | 1590| 16.11 0.20 | 57.75| 58.12| 0.98 118.19
4. Stemgirth(mm) 5.41-11.45 7.70 | 3.13 3.18 0.05 | 22.96 | 23.15| 0.98 46.92
5. Daystakentofirstbudinitiation 46.25-95.25 55.16 |987.09| 87.63 0.54 | 56.95| 56.97| 0.99 117.29
6. Diameterofflower(cm) 10.83-16.99 11.01 | 34.63| 34.70 0.07 | 5344 | 350 | 0.99 109.98
7. Stalklength(cm) 12.72-25.09 13.76 | 59.68| 59.80 0.11 | 56.11 | 56.17| 0.99 115.48
8. Anthocyanincontent(mg/I) 2.22-83.82 31.34 |739.86| 739.79 | 0.07 | 86.76 | 86.77 | 0.99 178.73
9. Chlorophyllcontent(mg/I) 1.88-3.13 2,57 |0.083| 0.084 |0.0002] 11.23| 11.24| 0.99 23.10
10. Numberofflowersperplant 1.25-5.75 2.84 4.34 4.40 0.06 | 73.28 | 73.81| 0.98 149.87

Where, 6°g0°c" are genotypic, phenotypic, environmental variance, respectively; GCV (%), PCV (%) and ECV (%) are genotypic, phenotypic
andenvironmental coefficient of variance, respectively; and h? (%), GA, GAM (%) are heritability, genetic advance and geneticadvance expressed as

percentofmean,respectively.



Table2:Genotypicandphenotypiccorrelationcoefficientfordifferentcharactersindahlia

01. 02. 03. 04. 05. 06. 07. 08. 09. 10. 11.
Characters Pl_ant Number | Number Stem Daystaken Diameter Stalk _ Vase Anthocyanin | Chlorophyll | Numberof
height | ofleaves | branches | girth( to first of length(cm | life(days) content( content(mg/ flowers

(cm) mm) budinitiati flower(c ) mg/l) 1) perplant

on m)

o1 fg | 1.0000 | 0.1001 0.0930 0.2856 0.5504* 0.6698** | 0.7271** | 0.6748** 0.3995 -0.1751 0.5481*
o | 1.0000 | 0.0964 0.0936 0.2731 0.5348* 0.6476** | 0.7017** | 0.6539** 0.3864 -0.1706 0.5389*

Iy 1.0000 |0.7524** | -0.0928 -0.1894 -0.1462 -0.0230 0.1094 -0.2445 -0.6720** -0.0167

02 'p 1.0000 |0.7448** | -0.0906 -0.1895 -0.1439 -0.0238 0.1082 -0.2439 -0.6686** -0.0161
03 fy 1.0000 -0.1209 -0.2066 -0.1770 -0.0504 0.1088 -0.3024 -0.6192** 0.1667
o 1.0000 -0.1180 -0.2052 -0.1758 -0.0485 0.1064 -0.3002 -0.6155** 0.1697

04 Iy 1.0000 0.3975 0.3013 0.3332 0.3496 -0.0584 0.1790 0.0498
o 1.0000 0.3945 0.2994 0.3308 0.3513 -0.0577 0.1779 0.0496

Iy 1.0000 0.8932** | 0.8037** | 0.7443** 0.4141 0.0714 0.4357

05 p 1.0000 0.8922** | 0.8032** | 0.7419** 0.4140 0.0710 0.4327
Iy 1.0000 | 0.9222** |0.8718** | 0.6294** -0.0494 0.7416**
06 o 1.0000 |0.9201** |0.8689** | 0.6288** -0.0498 0.7368**
07 Iy 1.0000 |0.8926** | 0.5671** -0.1430 0.7197**
o 1.0000 |0.8889** | 0.5668** -0.1431 0.7137**
Iy 1.0000 0.3963 -0.3690 0.7425**
%8 I 10000 | 0.3950 03667 | 0.7331%*
Iy 1.0000 0.2164 0.5788**
9 T, 1.0000 02159 | 05748%*
10 Iy 1.0000 -0.2450
o 1.0000 -0.2450

1 [ 1.0000
o 1.0000

* **Significantatband1percentlevel ofsignificance,respectively.




Table3: Directandindirecteffectsofdifferentcharacterson numberofflowersperplant

01 02. 03. 04. 05. 06. 07. 08. 09. 10. 11.

Trait Plant Number | Number Stem Daystak |Diameter Stalk Vase |Anthocyanin |Chlorophyll Number
height ofleaves | branches girth en of length life(day |content(mg/l | content(mg | offlowersp

S (cm) (mm) tofirst | flower(c (cm) S) ) ) erplant

budiniti m)
ation

1 -0.0814 | -0.0082 | -0.0076 | -0.0233 | -0.0448 | -0.0545 | -0.0592 | -0.0549 | -0.0325 0.0143 0.5481*

2 -0.0338 | -0.3380 | -0.2544 | 0.0314 | 0.0640 | 0.0494 | 0.0078 | -0.0370 0.0826 0.2272 -0.0167

3 0.0488 | 0.3945 | 0.5243 | -0.0634 | -0.1083 | -0.0928 | -0.0264 | 0.0570 -0.1585 -0.3246 0.1667

4 -0.0086 | 0.0028 | 0.0036 | -0.0302 | -0.0120 | -0.0091 | -0.0101 | -0.0105 0.0018 -0.0054 0.0498

5 -0.6182 | 0.2127 | 0.2320 | -0.4464 | -1.1231 | -1.0032 | -0.9027 | -0.8359 | -0.4650 -0.0802 0.4357
6 1.1979 | -0.2615 | -0.3165 | 0.5388 | 1.5974 | 1.7884 | 1.6493 | 1.5591 1.1256 -0.0884 | 0.7416™*
7 -0.0081 | 0.0003 | 0.0006 | -0.0037 | -0.0089 | -0.0102 | -0.0111 | -0.0099 | -0.0063 0.0016 0.7197**
8 0.0692 | 0.0112 | 0.0112 | 0.0359 | 0.0763 | 0.0894 | 0.0915 | 0.1026 0.0406 -0.0378 | 0.7425**
9 -0.0084 | 0.0051 | 0.0063 | 0.0012 | -0.0087 | -0.0132 | -0.0119 | -0.0083 | -0.0209 -0.0045 | 0.5788**

10 -0.0093 | -0.0356 | -0.0328 | 0.0095 | 0.0038 | -0.0026 | -0.0076 | -0.0196 0.0115 0.0530 -0.2450

**Significantatp=0.01* Significantatp=0.05andResidualeffect=0.2704
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