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Chapter-1
INTRODUCTION

Chilli (Capsicum annuum L., 2n=24) belongs to family Solanaceae, is a \aget
spice and one of the most important cash crop dfalnThe domestication of chilli first
occurred in Central America, most likely in Mexiaeith secondary centres in Guatemala
and Bulgaria (Salvador, 2002). It was introduceétwope by Columbus in fScentury and
spread to rest of the globe along the spice tradintes to Africa, India, China and Japan. In
17" century, Portuguese introduced it into India areincorporated into national cuisines
instantly (Bosland and Votava, 2000). The genussCam originated in the American
tropics. Chilli has been classified under oftenserpollinated crops and the extent of natural

out crossing has also reported up to 66.4 per(&nghet al., 1994).

Chilli crop performs well in warm humid tropical é@rsubtropical regions extending
from equator 45° latitude on both Southern and INwrt hemisphere. It can do well up to an
altitude of 2000 meter above sea level. A frose fperiod of about 130-150 days with
temperature range of 25-35° C is optimum for claillitivation. It thrives in areas having a
moderate rainfall within the range of 60-120 cmillCbrop is grown on practically all types

of soils except on salty land provided the soi&l drained and well aerated.

In India green chilli occupies an area of 309 gand ha with a production of 3592
MT. The major chilli growing states are Andhra Rslg, Karnataka, West Bengal, Madhya
Pradesh and Odisha. In Himachal pradesh chilli pesuan area of 1.22 thousand ha with a
production of 14.53 MT. The total export of chififlom India is 44.90 thousand MT (NHB,
2017- 18).

Chilli has diverse uses as spice, condiment, culisapplement, medicine, vegetable
and ornamental plant. Chilli is the most economd @opular additive to improve food
acceptability. Particularly in India, there is nonmee which does not consume chilli. 1t is
grown for use as a vegetable and spice under abmabtropical and temperate climates
(Hazra, 2011 Chilli is valued for pungency and high colouring teréal, besides is the
source of protein, carbohydrates, minerals, vita@isnd A, sugars and carotenes. The active
principle of pungency is due to the presence ofrystalline volatile alkoloid called as
capsaicin. Chilli is also a rich source of red pegts namely capsorubin, cryptoxanthin and

related carotenoids which are esters of capsanthin.



A wide range of genetic variability and large numbgdistinct forms distributed all
over the country provides the maximum opportundy genetic improvement not only for
high yield but also for better quality, resistartoevarious biotic and abiotic stresses and

consumer acceptability (Maurya, 2015).

Genetic diversity is an important factor for anyitadle improvement. Knowledge of
genetic diversity, its nature and degree is usi&fulselecting desirable genotypes from a
germplasm for the successful breeding programme VJdlue of germplasm collection
depends not only on the number of accessions batdapend upon the magnitude of genetic
diversity present in those accessions. The widetgediversity that exists in the available
genotypes provides ample scope for further impram@nyield being a complex quantitative
character, direct selection for yield may not resusuccessful improvement. Information on
character association and direct and indirect &ffe¢ component traits on yield would
greatly help in formulating the selection critersmad using them effectively in crop
improvement programme. Therefore, it is necessanyattition the observed variability into
heritable and non-heritable components by caladagjenetic parameters such as genotypic

and phenotypic coefficient of variation, heritalyiland genetic advance (Vanitha, 2017).

Co-efficient of variation is useful in the assessmef genetic variability for the
particular characters. Heritability denotes thepprtion of phenotypic variation due to
genotypes thus help the breeders to select thee \adiiety for a character. Genetic advance
denotes the improvement in the mean genotypic salfe selected families over base
population and thus helps the breeder to selecptbgenies in the earlier generation itself
(Murmu, 2017).

Correlation and path coefficient analysis givesiraight into the genetic variability
present in population. Correlation coefficient gs& measure the mutual relationship
between various plant characters and determinesotn@onent characters on which selection
can be based for improvement in yield. Path amalgplits the correlation coefficients into
direct and indirect effects of a set of dependeamiables on the independent variable thereby
aids in the selection of elite genotype. All theowad mentioned parameters are the pre-

requisites to formulate the sound and successédding programme (Bijalwan, 2016).

Keeping in view the above facts, the present ingasbn was undertaken to estimate

magnitude of components of variation, heritabiéityd genetic advance in 20 genotypes of



chilli. Keeping these factors in view, the presémtestigation entitled’Exploration of
genetic variability in chilli (Capsicum annuum L.) present in subtropical region of
Himachal Pradesh”is being conducted with following objectives:

To study the performance and extent of genetiabdity in the chilli genotypes.

* To estimate heritability and genetic advance.

To study the character association and path asdiysdifferent traits.

To identify the best genotype with desirable hailtigral traits.



Chapter-2
REVIEW OF LITERATURE

The relevant literatures available on various atspeertaining to the present study are

briefly reviewed under the following heads:

1. Variability studies

2. Heritability and genetic advance
3. Correlation coefficient analysis
4. Path coefficient analysis

5. Genetic divergence studies

1. Variability studies:-

Sreelathakumary and Rajamony (2004) evaluatetyifime chilli (Capsicum annuum
L.) genotypes to assess genetic variability. Highteenotypic and genotypic coefficients of
variation were observed for leaf area, fruits danf fruit weight, fruit length, fruit girth and

yield per plant.

Ukkund et al., (2007) conducted a study on eighty genetically @echilli
accessions comprising of established varietiesaavdinced breeding lines. The difference
between phenotypic coefficient of variation andagpic coefficient of variation were found
to be narrow for most of the traits except primangl secondary branches, tertiary branches,
fifty per cent flowering and early & late fruit yeeper plant.

Sarkaret al., (2009) investigated forty-nine genotypes of chitlistudy the genetic
variability. Proximities between GCV and PCV foll #te characters except fruit width
indicated that these characters were controllethbygenetic makeup of the genotypes. High
GCV values for fruit yield/plant, number of fruipdant, plant height, fruit length, placenta
length, fruit weight, number of seeds/fruit, angslto 50% flowering was observed.

Singhet al., (2009) inspected thirty genotypes of chilli pepf@apsicum annuum L.)
and sufficient variability was observed for all tioultural and quality traits studied; that is,
days to 50% flowering, days to first harvest, ptiynstructural branches per plant, secondary

branches per plant, fruit length, fruit diametererage fruit weight, number of seeds per



fruit, 100-seed weight, pericarp:seed ratio, numbemarketable fruits per plant, total
number of fruits per plant, plant height, markétajeld per plant, total soluble solids, and

oleoresin, capsanthin, and capsaicin content.

Kumaret al., (2012) conducted a study on 20 chilli genotypesvaluate the extent
of variability with respect to fourteen charactarglifferent genotypes measured in terms of
range, genotypic coefficient of variation (GCV),gplotypic coefficient of variation (PCV).
The considerable amount of variation was obsereedall the characters. The phenotypic
coefficient of variability (PCV) was higher tharetlgenotypic co efficient of variability in all
the characters. The estimates of PCV and GCV wigtefbr fruit yield per plant, number of
fruits per plant, capsaicin content and average \freight, moderate for days to first harvest

and low for ascorbic acid content.

Jogiet al., (2013) conducted a research on fifty chilli acomssiand observed that,
the difference between the genotypic co-efficiehtvariation (GCV) and phenotypic co-
efficient of variation (PCV) were found to be namréor most of the characters. The results
suggest that these traits are least affected byament and selection for these traits on
phenotypic would be rewarding. For rest of the abtars, the estimates of PCV were greater
than GCV. This indicates that the variation forsiaéraits is not only by genotypes but also

due to environment.

Datta and Das (2013) collected fifty three genegsypfCapsicum annuum L. and
these genotypes upon cataloguing showed distingatiams with respect to vegetative,
inflorescence, fruit and quality characters. A wi@dmge of variation was also observed
among the genotypes for several morphologicalt fand quality characters. Among the
different characters, white corolla colour show@@ % frequency and higher frequency was
also recorded in single flower per axil, numbempanptation at node and green fruit colour at

intermediate stage.

Kannanet al., (2016) evaluated eight diverse genotypes of ciitialysis of variance
revealed significant differences among the gendatyfoe all the characters studied. The
higher estimates of genotypic coefficient of vaoat(GCV) were observed for flowers per
branch, clusters per plant, flower per branch aedchdiameter. While the higher estimates
of phenotypic coefficient of variation (PCV) wereuhd for flowers per branch, fruits per

branch, clusters per plant and stem diameter.



Meenaet al., (2016) studied genetic variability in chilli durifpbi season involving
20 genotypes showing wider variation for all traResult revealed that the highest genotypic
and phenotypic coefficients of variation were notedfruit width, leaf area and number of
branches per plant. The highest phenotypic coefitcof variation were observed for fruit
width, pedicel length and leaf area. The highestoggic and phenotypic coefficients of
variation were noted for fruit width, leaf area amamber of branches per plant. The highest

phenotypic coefficient of variation were observedffuit width, pedicel length and leaf area.

Rosmainaet al., (2016) evaluated sixteen local chilli pepper gepetyAnalysis of
variance revealed that there are highly significhfierence among the genotypes tested for
all characters studied indicating the presenceanfability. In this study, PCV value was
relatively greater than GCV for all traits; howev&CV values were near to PCV values for
the characters like plant height, stem length, {e@th, fruit Length, fruit diameter, day to
flowering, day to first harvest, and single fruit gl indicating high contribution of

genotypic effect for phenotypic expression of scichracters.

Sahuet al., (2016) conducted a variability studies on ninetgenotypes of chilli. The
highest genotypic and phenotypic coefficient ofiataon was recorded for number of fruit
per plant, fruit yield per plot and fruit yield pea. The phenotypic coefficients of variation

were higher than the genotypic coefficient of vioia

Janakiet al., (2017) inspected seventy one chilli genotypes cosmy fifty four F1
hybrids, fifteen parents and two commercial chedkse considerable amount of variation
was observed for all the characters. The phenotygefficient of variation (PCV) was higher
than the genotypic coefficient of variation for #ile characters indicating the influence of
environment on these characters. The estimate€dfdahd GCV were high (>20%) and the
difference between PCV and GCV was narrow for ladl traits indicating the existence of
wide range of genetic variability in the materiabdied. This also indicated that broad
genetic base, less environmental influence ancethasis are under the control of additive
genes and hence there is a good scope for theefuntiprovement of these characters
through simple selection.

Pujar et al., (2017) evaluated sixty three chilli genotypes aru$enved that the
genotypic and phenotypic coefficients of variatislere moderate to high for all the
characters studied except green and dry fruit vieighuit yield had positive and highly

significant association with number of fruits pdam and fruit set percentage. Strong



association of these traits revealed that seledbased on these traits would ultimately
improve the fruit yield and it is also suggestedtthybridization of genotypes possessing
combination of such characters is most useful fobtaiming desirable high yielding

segregants.

Singh et al., (2017) performed an experiment on eighteen genestyge chilli.
Analysis of variance revealed highly significantfeience among the genotypes for all the
characters studied. The PCV was higher than the @&C\ll the traits. High magnitude of
PCV and GCV were observed for number of fruit plarfollowed by average fruit weight,
fruit yield per plant, while it was low for numbef branches per plant.

Nahaket al., (2018) conducted a study on eleven genotypes 8f tthdetermine the
magnitude of variability, eleven genotypes of ¢hillere evaluated. Through analysis of
variance, a high significant difference was fouaddlmost all characters indicating a greater
opportunity of exploit variability. Genotypic andhgnotypic variances were highest for fruit
yield /plant followed by fruit weight and no. ofuits/plant. Phenotypic co- efficient of
variation (PCV) and genotypic co- efficient of \a@ron (GCV) were maximum in case of
number of plants affected by leaf curl/plot follaivdy fruit weight and no. of wilted
plants/plot.

2. Heritability and genetic advance:-

Sreelathakumary and Rajamony (2004) conducted dysan thirty five chilli
genotypes and reported high heritability couplethwigh genetic advance observed for leaf
area, fruits per plant, fruit weight, fruit lengtfruit girth and yield per plant imply the

potential for crop improvement through selection.

Ukkundet al., (2007) evaluated eighty chilli accessions and olegskhigh estimates
of heritabilty was found for plant height, daysfitst flowering, percent fruit set, number of
fruits per plant, fruit length, ten fruit weight érotal green fruits per plant. Most of these
characters also had moderate to high estimategrmdtiy advances as a percent over mean
except days to first flowering.

Tembhurneet al., (2008) inspected eleven elite advanced lineshdl and reported
high genetic advance over mean coupled with higkeetability was observed for number of
fruits per plant, indicating the least influence efivironment on these traits so that

improvement could be made through selection. Day$0% flowering showed highest



heritability coupled with low genetic advance iratiog predominance of non-additive gene
effects which happens due to low genotypic coedfitiof variation. However, yield and
number of secondary branches per plant and frugiweecorded moderate genetic advance

over mean.

Sarkaret al., (2009) evaluated forty nine chilli genotypes anticeal high heritability
in broad sense coupled with high GA in % grand meanfruit yield/plant, number of
fruits/plant, fruit length, days to 50% floweringica plant height indicating such characters

were controlled by additive gene action.

Singhet al., (2009) conducted a study on thirty chilli genotypesl discoverd high
heritability coupled with high genetic advance foarketable fresh and dry yield per plant,
average fruit weight, numbers of marketable frutiit diameter, and oleoresin and capsaicin
content, which indicated the role of additive gextion for the inheritance of these traits.

These traits are likely to respond better to selact

Kannanet al., (2016) evaluated eighty genotypes of chilli andeddbigher estimates
of broad sense heritability along with genetic aahearecorded for flowers per branch, fruits
per plant, cluster per plant, stem diameter, plagight and days to 50% flowering indicated

the scope for improvement of these characters gffirsalection.

Kumar et al., (2012) performed an experiment on twenty genotygeshilli and
reported high estimates of heritability and genativance (as per cent of mean) in case of
fruits yield plant, capsaicin content, number afits§ per plant. High heritability along with
moderate to low genetic advance was observed fmage fruit weight, days to first harvest,

days to flower anthesis, number of branches, keaigth and fruit diameter.

Datta and Das (2013) investigated a study on fiftge genotypes of chilli and found
that high heritability along with higher geneticvadce (as a %age of mean) in capsaicin
content in fruit, number of fruits per plant, yigbeér plant and primary branches per plant.
These characters may be considered as reliabletisaeleindices as they are possibly

governed by additive gene effect.

Meenaet al., (2016) evaluated twenty chilli genotypes and reedrdhe highest
heritability for plant height. High heritability wi high genetic advance were obtained for
leaf area, days to first harvest, days to 50% flawgg red ripe fruit yield per plant, number of
fruits per plant, pedicel length, dry fruit widthuit yield per plant, fruit length, plant height



and number of branches per plant which indicatelitiad gene action for these traits.

Rosmainaet al., (2016) conducted a research on sixteen genotypkesemorted high
heritability coupled with high genetic advance percent of mean was obtained for, plant
height, stem length; leaf width; plant canopy wjdtlays to flowering, fruit length; fruit
diameter, single fruit weight, number of fruit pglant, fruit weight per plant reflecting the
presence of additive gene action for the expressfothese traits, and improving of these

characters could be done through selection.

Sahuget al., (2016) studied nineteen genotypes of chilli anchtbhighest heritability
in characters like fruit weight per plant, daysfitst flowering and days to first picking.
Whereas, highest heritability coupled with highgeinetic advance were observed for
characters viz., fruit weight per plant, days tstfilowering and days to first picking. Hence,

these characters might be improved by simple sefect

Kerketta et al., (2017) studied seventeen accessions of chilli abserved high
heritability coupled with high genetic advance (%onwean) for characters like fruit length,
fruit diameter , fruit weight, no. of seeds pertirao. of fruits per plant, total soluble solids,
fruit yield per plant, fruit yield per ha. High hiability with moderate genetic advance was
observed for days to flower anthesis, days to S5@dtering , weight of seeds per fruit,
whereas high heritability with low genetic advaneas found for days to fist harvest , 100

seeds weight , ascorbic acid.

Janakiet al., (2017) evaluated seventy one chilli genotypes camy fifty four R
hybrids, fifteen parents and two commercial chedhgh heritability coupled with high
genetic advance (as % of mean indicated) indicthiaidthere is an existence of wide range of
genetic variability among the all seventy one ggpes studied and suggested that
predominance of additive gene action and lowewarice of environmental factors in the

expression of all biochemical traits making theesbn more effective in their improvement.

Jogi et al., (2017) assessed fifty genotypes of chilli and reggbthat most of the
characters exhibited high estimates of heritabégept for plant height at 60 and 120 days,
primary and secondary branches at 60 days and pfapad (E-W) at 120, days to 50%
flowering and days to fruit set. The high estimaté$eritability for days to first flowering,
number of fruits per plant at first picking and lgajeld. High heritability was accompanied

with high values of genetic advance for early yieldyreen chilli indicating predominance of



additive gene component. Thus, there is ample sfmypmproving these characters based on
direct selection. High heritability with moderatengtic advance noticed for plant height at
120 days, tertiary branches at 60 and 120 daysit giaread (N-S) at 60 and 120 days,
number of fruits per plant at first picking impliesual importance of additive and non-

additive gene action.

Pujar et al., (2017) evaluated sixty three genotypes of chilld avbserved high
heritability for all characters, except 1000-seezight and high genetic advance as per cent
mean indicating that simple selection would be isigfit for these traits to bring genetic

improvement.

Singhet al., (2017) conducted a study on eighteen genotypeithf @nd recorded
high heritability coupled with high genetic advaras percentage of mean for average fruit
weight, number of fruit plant-1 suggested that gfredominance of additive gene action

indicating better scope for improvement of theaédroy an effective selection programme.

Nahak et al., (2018) investigated eleven genotype of chilli andseyved that,
heritability was highest for fruit weight followedy no. of fruits/plant and no. of borer
affected fruits /plant. The maximum genetic adva(¥eof mean) was observed in case of
no. of plants affected by leaf curl/plot followed; bruit weight and fruit borer/plant

suggesting that additive gene action is respongilblexpression of these characters.
3. Correlation coefficient analysis:-

Tembhurneet al., (2008) evaluated eleven elite advanced lineschafli. The
Correlation studies indicated that the yield showeghificantly positive association with

most of the traits except plant height, fruit ldngnhd fruit width.

Kumar et al., (2012) performed an experiment on twenty geregypf chilli and
reported that the genotypic correlation coefficieats larger than the phenotypic correlation.
Number of fruits per plant significantly positivercelated with number of branches at 150
DAT, days to flower initiation, number of fruits pplant, average fruit weight, ascorbic acid

con tent, fruit length, capsaicin content.

Bijalwan et al., (2013) studied correlation studies in sixteen ggmes of chilli.
Correlation coefficients at genotypic and phenatypvels indicated that fruit yield per plant
was positively and significantly correlated withuifrweight at edible maturity, number of

10



fruits per plant, fruit length, number of brancheer plant and ascorbic acid content but
negative and significant association was found wililys t050% flowering indicating that
early flowering and early picking might be assomibtvith increasing the fruits yield per
plant.

Yatunget al., (2014) conducted a study on thirty chilli genotyesl reported that
fruit yield per plant was positively and signifidggncorrelated with number of branch per
plant, number of fruit per plant and chlorophylintent while negative and significant
association was established with ascorbic acidertrgcid content. Maximum positive direct
effect on fruit yield per plant was imposed by frweight, number of fruit per plant, number

of seed per fruit and capsaicin content.

Dolkaret al., (2015) evaluated twelve advanced breeding liiehitli and revealed
that the genotypic correlation was higher thandbeesponding phenotypic correlation for
all the character combinations establishing predanti role of heritable factors. Among the
growth parameters, the phenotypic and genotypiecassons of fruit yield were significantly

positive with number of secondary branches, plarght and number of primary branches.

Kerketta et al., (2017) inspected seventeen genotypes of chidli@served that fruit
yield per plant, days to flower anthesis, days ®@%65flowering, days to first harvest, fruit
length, fruit diameter, number of seeds per feggd weight fruit, 100 seeds weight, ascorbic
acid content, total soluble solids, number of &uglant showed positive correlation at
genotypic level with fruit yield per plant(g), whikt phenotypic level days to flower anthesis,
days to 50% flowering, days to first harvest), fri@ingth, fruit diameter , number of seeds
fruit 1, seed weight fruit , 100 seeds weight, asiwoacid content, total soluble solids, number
of fruits plant showed positive correlation withuifr yield per plant(g) and negative
correlation at genotypic and phenotypic level wiasepved for fruit yield per plant (g).

Jogiet al., (2017) conducted a study on fifty genotypes oflchild revealed that the
difference between the genotypic coefficient ofiataon (GCV) and phenotypic coefficient
of variation (PCV) were narrow for most of the duaers. The results suggest that these
traits are least affected by environment and seledor these traits on phenotype would be
rewarding. For rest of the characters, the estisnatePCV were greater than GCV. This
indicates that the variation for these traits id ooly by genotypes but also due to
environment. Selection based on phenotype may eotelwarding as their expression

depends more on environmental factors.
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Pujaret al., (2017) evaluated sixty three genotypes of chili abderved a narrow
difference between the genotypic and phenotypicetation coefficients for various traits
and this indicates the lesser influence of envirenimin the expression of the traits and
presence of strong inherent association among réhes.t Fruit set percentage had highly
significant and positive correlation with greenifryield per plant. Highly significant and

negative correlation was obtained by 1000- seedhtevith green fruit yield per plant.

Manikandangt al., (2018) conducted an experiment on chilli (Capsiesmuum L) to
study the correlation and path coefficient for riraéts of F2 population obtained from the cross
of K-1 x China type. Correlation indicated that dryit yield per plant was significant and
positively associated with plant height, numbeibadnches per plant, number of fruits per
plant, pod length, single dry fruit weight, numbéiseeds per fruit, relative water content and
capsaicin. Number of fruits per plant and singlhg fauit weight showed the highest positive
direct effect on fruit yield per plant. Direct seti®@n may be executed considering these traits
as the main selection criteria to reduce indiréfetce of other characters during development

of high yielding chilli variety.

Vidya et al., (2018) studied twenty genotypes of chilli and répdrthat plant spread,
fruit length, fruit diameter, fruit stalk length®hed highly significant and positive genotypic
and phenotypic correlation coefficient with fruield per plant. Reducing and non- reducing
sugar showed highly significant and positive gepityand phenotypic correlation coefficient

with total sugar.
4, Path coefficient analysis:-

Sarkaret al., (2009) studied forty nine genotypes of chilli arsserved that number
of fruits/plant, fruit weight and 1000 seed weidjaid positive and high direct effect on fruit

yield indicating their reliability as selection tenia to improve yield of chilli.

Singhet al., (2009) conducted a study on path analysis and vbdehat average fruit
weight, numbers of total and marketable fruits pkmt, and fruit length contributed to
marketable fresh yield. Average dry fruit weightymbers of t otal and marketable fruits per
plant, seed weight per fruit, and harvest duragilaryyed a predominant role for predicting dry

yield.

Bijalwan et al., (2013) evaluated sixteen genotypes of chilli angoreed highest

positive direct effect on fruit yield per plant it weight at edible maturity followed by
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number of fruits per plant and fruit length, while highest negative direct effect on fruit yield
per plant was exerted by number of branches pernt @ad pedicel length. Therefore,
selection should be practiced for fruit weight dittée maturity, number of fruits per plant and

fruit length for direct improvement of fruit yiefger plant.

Yatunget al., (2014) investigated thirty chilli genotypes andadpd that number of
fruit per plant and average fruit weight had stranfijuence on fruit yield and the main
determiners of fruit yield per plant. Therefore,pmvement in yield can be achieved by

selecting the genotypes which have more numbeaudfgder plant with more fruit weight.

Dolkaret al., (2015) inspected twelve genotypes of chilli abdeyved that number of
fruits per plant and pericarp weight had the higlpesitive direct effect on yield per plant
indicating their true positive and significant asation wi th total yield. Plant height, fruit
weight, total fruit chlorophyll content and numlaérprimary branches had highly significant
positive correlation with total yield. But, they chdow to negligible direct positive effects

indicating that their association with the yieldsa@ot strong and true.

Sahuet al., (2016) performed a research on nineteen genotyipesilb and revealed
that fruit weight showed the highest positive direffect on days to first flowering followed
by fruit length, number of fruits, fruit weight, yiato last picking, number of branches and
fruit girth. On the other hand days to first pidgirstem girth, fruit length, fruit weight, plant
height and days to 50% flowering.

Pujaret al., (2017) evaluated sixty three genotypes of chilld abserved that fruit set
percentage and fruit weight had the highest pasitirect effect on fruit yield both at
genotypic and phenotypic levels and most of thé felated traits contributed to fruit yield
mainly through fruit girth and fruit weight. Hencié,would be rewarding to lay stress on

these characters in selection programmes for iscrggield.

Manikandaret al., (2018) conducted an experiment on chilli (Capsi@mmuum L) to
study the correlation and path coefficient for nirets of F, population obtained from the
cross of K-1 x China type The path coefficient gael in revealed that high positive direct
effect on fruit yield per plant was exerted by nambf fruits per plant and single dry fruit
weight The negligible direct effect on fruit yiejger plant was exerted by plant height,
number of branches per plant, number of seedsrpeérdlative water content and capsaicin.
The plant height exerted lowest positive indireffe@ on fruit yield per plant through
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number of fruits per plant. The number of brancpes plant recorded highest positive
indirect effect on fruit yield per plant throughmber of fruits per plant. The indirect effect
of number of fruits per plant was lowest and pwsiton fruit yield per plant through single
dry fruit weight. The highest indirect effect otift length through single dry fruit weight and

number of fruits per plant was positive and moderat

Vidya et al., (2018) evaluated twenty genotypes of chilli andorded that plant
spread, fruit diameter, weight of seeds per fuds found positive and direct effect on fruit
yield per plant, while stem girth, primary branchdays to first flowering was found high
negative direct effect on fruit yield per plantuRrdiameter was very high positive direct
effect on fruit yield per plant. Stem girth andrpary branches had very high negative direct
effect on fruit yield per plant. Plant spread arelght of seeds per fruit was medium positive
direct effect on fruit yield per plant. Days tostitharvesting had low positive direct effect on
fruit yield per plant. Plant height and days tctfiharvesting had negligible effect on fruit
yield per plant.

5. Genetic divergence studies:-

Kumaret al., (2010) conducted a study of genetic diversity incBbli genotypes and
based on B values, the genotypes were clustered into eighsteiations. Cluster |
contained nine genotypes fallowed by cluster-llufjocluster IV and V (two each). The
maximum inter cluster distance was observed betwsbester VI and cluster VIIl. The
cluster IV recorded maximum intracluster distant@ercrossing among the genotypes
belonging to cluster I, IV and | was suggestediévelop high yielding varieties with other
desirable characters or may be used as potentialrsidor future hybridization programme to

develop better chilli variety with good fruit yield

Hasanet al., (2015) investigated thirteen genotypes of chilijygscum annuum L.) to
understand the extent of genetic diversity throGgyield attributing characters. Based on
Mahalanobis’s B statistics genotypes were grouped into five déferclusters by non-
hierarchical clustering. The cluster | had the maxn number (5) of genotypes while
cluster IV and V each contained only one genotylgee highest inter-cluster distance was
observed between cluster | and IV and the lowést-cluster distance was observed between
the clusters 1l and V. The results indicated thait$/plant contributed maximum to the total
divergence followed by fruit length and yield/platluster IV produced highest mean for

fruit weight, fruits/plant and yield/plant. Clustst produced highest mean for fruit length,
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pedicel length and fruit diameter. Cluster | anddioduced maximum lowest mean for

almost all characters.

Janakiet al., (2016) conducted a study sixty three genotypeshifi avas using
Mahalanobis B and grouped sixty three genotypes into 8 clustdiise maximum
contribution towards genetic divergence was by tfrdiameter followed by yellow
carotenoids, red carotenoids, ascorbic acid andatgip. The mutual relationships between
the clusters revealed that inter-cluster distaralaes were greater than intra-cluster values.
Among the clusters, clusters Il and V were thgdat containing 17 genotypes followed by
cluster IV whereas the clusters VI, VII and VIII emono genotypic. The highest inter
cluster distance was observed between clusteradWdll whereas the lowest was observed
between clusters | and Ill. Cluster V has exhibiteghest intra cluster distance and the
lowest was observed in clusters VI, VII and VIII.

Kumari et al., (2018) tested genetic divergence usingaBalysis and based on fruit
yield and its component characters sixteen genstyyare grouped into three clusters. The
maximum number of nine genotypes was included ustet-111 followed by five genotypes
in cluster-l. The highest inter-cluster divergemaes observed between the clusters 1l and Il
which indicated maximum exploitation of heterosis loybridization. The contribution of
various characters towards the total divergencereasrded the highest for fruit girth (, dry

weight of fruits, fruit yield per plant and dry nbext % of fruits.

Pradharet al., (2017) conducted a genetic divergence study orhilR and based on

D2 values, the genotypes were clustered into fivastellations. Cluster I, 1l and Il
contained three genotypes each followed by clustgtwo) and cluster V (one). The intra
and inter cluster distances indicated that thassitzl distance between clusters Il and IV
was the highest and this was followed by the dcsdmetween clusters IV and V. Cluster |
had the highest mean value for branches/plant.t&€ldishad the maximum mean values for
plant girth and plant height. Cluster Ill had thghest mean values for average fruit weight,
fruit girth, plant spread (e-w), plant spread (nasid fruit yield/plant. Cluster IV had the
highest mean value for fruit length, fruits/pladgys to 50% flowering and crop duration.
Cluster V had the lowest mean values for days & H0wering and crop duration. Relative
contribution of fruit yield per plant to geneticvdrgence of genotypes in chilli was the
maximum, followed by days to 50% flowering and plhaight.
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Pujar et al., (2017) estimated genetic divergence study using aldaobis’'s B
statistics method on sixty three genotypes of ichifls. These 63 genotypes were grouped
into 5 clusters based on similarity of Dalues. It is desirable to select genotypes from
clusters having high inter-cluster distance andhwiigh fruit yield as parents in the

recombination breeding programmes.
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Chapter-3
MATERIALS AND METHODS

The present investigation on entitledxploration of genetic variability in chilli
(Capsicum annuum L.) present in subtropical region of Himachal Pradesh”was
undertaken to access the extent of genetic vaitigbheritability and genetic advance,
correlation coffecient and path coefficient anaysvas carried out during the months of june
to december, 2018 at experimental vegetable far@adiege of Horticulture and Forestry,
Neri, Hamirpur, H.P. The details of the materia¢®d, experimental methods followed and
techniques adopted during the course of presemstigation are described below in this

chapter.
3.1 GENERAL
3.1.1 Location

Vegetable Research farm, Neri, is located in thie i@ontane low hills zone (Zone-I)
of Himachal Pradesh. Geographically, it is situaedn altitude 650 meters above mean sea
level between $81'47.6" N & 7228°6.3" E. It falls under the subtropical zone havhitly

and mountainous relief in Himachal Pradesh
3.1.2 Climatic and weather conditions

The climate of the Experimental Farm is generaligracterized as sub-tropical with
cool winters during the crop period. Weather caondg which prevailed during growing
conditions were recorded and have been presentagpendix-l. November and December
were the coldest months, while June and July wetee$t. Maximum mean rainfall was
observed for August month (407.8 mm). Maximum meglative humidity recorded was
76.43 per cent and minimum was 49.87 per cent dutie@ growing seasorGraphical
representations of monthly data pertaining to #mperature, rainfall and relative humidity

during the crop growing season have been givengn3-L.
3.1.3 Sail

The soil structure of experimental site is sanidy toamy soil with pH ranging from
7.02-7.28



Fig 3.1 Graphical representation of monthly data pertainingto the temperature, relative
humidity and rainfall during the growing seasor (2018).
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Source: Meteorological ObservatorDepartment of Soil Science and Wateanagement,
College ofHorticulture and Forestry, Neri, Hamirpur (HP) 101

3.2  Experimentalmaterial

The experimental materials used for present ingastir comprised of 2 genotypes
of chilli (Capsicum annuum L.) including Surajmukhi as standard ch which were
maintained atexperimental farm, College of Horticulture and Fsbrg Neri, Harirpur,
(H.P). The genotypes were diverse v respect to morphological and important econon
traits. List ofgenotypes is given in Table ..

3.3 Experimental layout

The experiment was laid out in randomized completblock design with thre
replicatims. The size of each plot was 1.: x 2.25 m Each replication contained plots.
Eachplot contained 4 rows with plants n each, making a sum total of plants per plot.
The seeds were sown on 18 j, 2018 and seedlings were transplanted @july, 2018. The
spacings between the row and within row were 45 cm x 45 crmgspectively. Necessa
plant protection measures w provided to the entire experimental material agathe
diseases and pests as amben neded. The crop was irrigad at requent intervals
depending upon the ne€the standard cultural practices were followed ag@sommende
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in the package of practices for vegetable cropsertsure a healthy crop stand of chilli
(Anonymous, 2017).

Table 3.1 List of genotypes of chilli along with tkir sources.

Sr. No. Genotype Source

1 LC-C-1 Department of vegetable Science COHF, Namirpur
2 LC-C-9 Department of vegetable Science COHF, Namirpur
3 LC-C-8 Department of vegetable Science COHF, Narnirpur
4 LC-C-7 Department of vegetable Science COHF, Narnirpur
5 LC-C-15 Department of vegetable Science COHFj Nemirpur
6 LC-C-14 Department of vegetable Science COHFj Namirpur
7 LC-C-11 Department of vegetable Science COHFj Namirpur
8 LC-C-23 Department of vegetable Science COHFj Namirpur
9 LC-C-21 Department of vegetable Science COHFj Nemirpur
10 LC-C-22 Department of vegetable Science COHF, Namirpur
11 LC-C-19 Department of vegetable Science COHF, Namirpur
12 LC-C-20 Department of vegetable Science COHF, Namirpur
13 LC-C-18 Department of vegetable Science COHF, Namirpur
14 LC-C-29 Department of vegetable Science COHF, Namirpur
15 LC-C-51 Department of vegetable Science COHF, Namirpur
16 LC-C-27 Department of vegetable Science COHF, Namirpur
17 LC-C-24 Department of vegetable Science COHF, Namirpur
18 LC-C-26 Department of vegetable Science COHF, Namirpur
19 LC-C-38 Department of vegetable Science COHF, Namirpur
20 Surajmukhi CSK HPKYV, Palampur

3.4 OBSERVATIONS RECORDED

The observations were recorded on five randomlgcsed competitive plants from
each plot in each replication and tagged to rettwedbservations. Their means were worked
out for statistical analysis. The data was recomeger the standard procedure are listed as

under;
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3.4.1 Days to 50%flowering.

The number of days taken to complete 50% plamtdtong in a plot from the date of

transplanting was recorded. Data was recordedarbpkis.
3.4.2 Days to first picking.

Number of days recorded from the date of trangigrto first picking of fruits was

recorded.
3.4.3 Pedicel length (cm).

Average pedicel length of five fruits from the pbof holding to the stem from the 5

tagged plants was recorded.
3.4.4 Fruit length (cm).

The fruit length of five mature fruits of a plainbm each plot was recorded with the
help of digital vernier calliper and then averagsetflength was calculated.

3.4.5 Fruit diameter (cm).

The fruit used for recording the fruit length wexrlso used for measuring the fruit

diameter with the help of digital vernier calliper.
3.4.6 Average fruit weight (g).

The total weight of harvested fruits from 5 taggdahts was divided by total number
of fruits to get weight of single fruit in each gaype.

3.4.7 Number of marketable fruits per plant.

The total numbers of marketable fruits harvestethf5 tagged plants were averaged

to get number of fruits per plant. The operatiors \wane for each genotype separately.
3.4.8 Marketable fruit yield per plant (kg).

This was recorded as cumulative marketable fraltyof all pickings from the 5 tagged
plants individually and averaged.

3.4.9 Total soluble solids.

Matured fruits crushed in pestle mortar and tly@idl extract obtained was used to
record TSS with the help of ERMA hand refractromete
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3.4.10 Fruit shape andcolor.

Overall Fruit shape: The fruit shape of the fruits collected from the@agged plantawere

observed to categorize the genotype into elongdlete, round, conical, campanulate, be

blocky.
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Overall fruit shape

Fruit shape at pedicel attachmen Fruit shape at peduncle attachment of the matuits fvas

obsereved to categorize the genotype into acuteseltruncate, cordate and lol groups.

Acute Obtuse Turncate Cordate Lobate

Fruit shape at pedicel attachment.
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Fruit shape at blossom endBlossom end fruit shape was recorded at maturestage. Th

genotypes were divided into pointed, blunt, sur sunken and pointed groi

raens .\ -------- sons

Pointed Blunt Sunken Sunken and pointed

Fruit shape at blossom end.

Fruit colour: The fruit colour of the matured fruits was observedategorizeaccording to
Royal Horticultural Society colour charts Edition(Version 2) under the classes yelred,

purple-blue, turquoisgreen and brow-grey.
3.4.11 Number of primarybranches pe plant.

Number of primary branch arising from the stem were countedbitagge plants was

recorded and then mean values were calcu
3.4.12 Plant height (cm).

Plant height of 5 tagged plants of each genotypemeasured with the he¢ of meter
scale from the base of the plant to the tip ofrtteen axis at the time of final harvest. 'n

average plant height waslculatec
3.4.13 Stem length to forking (cm).

Averagestem length of five tagged plants of each was measured with t help of
meter scale from thigase of the plant to the point of stem forkingh&ttime of final harves

3.4.14 Stem diameter (cm).

The stem girthof five tagged plantdrom each plot was recordewith the help of

digital vernier callipeand then aviage stem diameter was calculated.
3.4.15 Plant spread (cm).

Plant spread of five tagged plants of each was measured with the help of me
scale by measuring the length and breadth of et glanopy and their average will prov

the plant spreadf the individual plan
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3.4.16 Number of seeds per fruit.

The total number of seeds from five fruits werketa out and counted and then the

average value was estimated.
3.4.17 Weight of 100 seeds (Qg).

Weight of 100 seeds collected from the fruits haree from the five tagged plants

was measured by electronic balance to work ouhtimelred seed weight
3.4.18 Bearing habit.

Bearing habit was evaluated from flowering habiower per axil were noted as
solitary and in cluster and Fruit bearing habit wasorded at mature fruit stage with
pendant, intermediate and erect bearing habit aBjo@ersity International descriptors in

each treatment.
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Bearing habit

3.5 STATISTICAL ANALYSIS

Mean of the various observations were subjectatieadollowing statistical analysis
for drawing conclusion from present investigati®he statistical analysis was carried out for
each observed character by using MS-Excel, OPSTAITSPAR 1.0 packages.

3.5.1 Analysis of variance (ANOVA)

The statistical analysis for all the charactersdigd was done by the method
recommended by Gomez and Gomez (1983) for Randdnteck Design (RBD) for
adopted:
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Source of Degree of Sum of Mean Sum of Variation
Variation Freedom Square Square Ratio
icati - S M
Replication (r) r-1 Sr My = T Mr
rS— 1 Me
Treatments (t) t-g Sg Mt = g @
g-1 Me
Error (e) (r-1) (g-1) Se Se
Me =
r—-D@-1
Where,

r = Number of replications.

g = Number of genotypes.

Sr = Sum of squares due to replications.

Sg = Sum of squares due to genotypes.

Se = Sum of squares due to error.

Mr = Mean sum of squares due to replications.
Mg = Mean sum of squares due to genotypes.

Me = Mean sum of square due to error.

The calculated ‘F values were compared with tatmda‘F value for test of
significance. Standard Error (SE), Critical Diffece (CD) and Coefficient of Variation
(CV) were calculated to find out the superiorityomie genotype over the others with the help

of following formulae:

SE (m) + = =
SE (d) + = /ﬂ
CDg o5 = S.E. (d) X 20.05) (r-l) (g-l) df
Where,
SE (m) £ = Standard error of mean
SE (d) + = Standard error of difference
CDo.0s = Critical difference at 5 per cent level of sfgrance
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All the characters which showed significant difleces among genotypes were

further subjected to analysis for the followinggraeters;

Coefficients of variability (phenotypic and genaty)p
Heritability

Genetic advance

Genetic gain

Correlation coefficients

Path coefficient analysis

Genetic divergence

3.5.2 Parameters of variability

Variability for different characters was estimatad suggested bfurton and

Devane (1953) The coefficient of variability at genotypic (GC\&nd phenotypic (PCV)

levels were estimated as follows:

A) Genotypic Coefficient of Variability (GCV)
_ +/Genotypic Variance (Vg)
0,
GCV (/O) " General Mean of population () x 100
B) Phenotypic Coefficient of Variability (PCV)
_ +/Phenotypic Variance (Vg)
0,
PCV (A)) " General Mean of population (p) x 100
Where,

Ve = Me
Vg = Genotypic Variance (Mt-Me)/r

Vp= Phenotypic Variance (Vg+Ve)

PCV and GCV were classified as shown below (Che&800)

Less than 10 ¢ = Low
10-20 % = Moderate
More than 20 ¢ = High
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3.5.3 Heritability:

Heritability in broad sense was estimated as pefdimulae suggested by Allard
(1960).

H (%) :Z—z x 100
Where,
H = Heritability (%)
Vg = Genotypic variance, [y= (M; — Mg) / 1]
Vp = Phenotypic variance (W V)

The heritability was categorised as suggested bgshmet al. (1955):

0-30% = Low
31-60% = Medium
61% and abo\ = High

3.5.4 Genetic advance

The expected genetic advance (GA) resulting frelacsion of five per cent superior

individuals was calculated as per Allard (1960).

GA = HXrpXxK
Where,
H = Heritability (%)
rp = Phenotypic standard deviation
K = Selection differential at 5% selection intey&K = 2.06

3.5.5 Genetic gain

Genetic gain expressed as per cent ratio of geadtiance and population mean was
calculated by the method given by Johangtaa. (1955).

GG = (GA/ GM) x 100
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Where,

GG = Genetic gain
GA = Genetic advance
GM = Population mean

The genetic advance as per cent over mean wagocaed as mentioned below
(Johnsoret al., 1955):

Less than 10¢ = Low
10-20% = Moderate
More than20¢ = High

3.5.6 Correlations

The genotypic and phenotypic correlations wereuwated as per Al-Jibouet al.
(1958) by using analysis of variance and covariamegrix in which total variability split
into replications, genotypes and errors. All thenponents of variance were estimated from

the analysis of covariance as given below:

3.5.6.1 Analysis of variance and co variance

Source of Degree of Mean sum of Mean sum of |Variance
variance freedom squares products
X Y
Replications (r) r-1
Genotypes (9) g-1 Mg X Mg Y Mg XY = MP, | MP/MP;,
Error (e) (r-1) (g-1) Me X Me Y Me XY = MB

Genotypic, phenotypic and environmental covarianoetween X and Y characters

were worked out as under:

Ve XY = MP;
Vg XY = (MP1-MPy) /v
Vp XY = Vg XY + Ve XY
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Where,
Ve XY = Environmental covariance between X and Y

Vg XY
Vp XY

Genetic covariance between X and Y

Phenotypic covariance between X and Y

3.5.6.2 Coefficients of correlations

a) Genotypic correlation coefficient between X and Y.

Vg XY
9= Vgxvey
where,
Vg XY = Genotypic covariance between X and Y
Vg X = Genotypic variance of X
VgY = Genotypic variance of Y
b) Phenotypic correlation coefficient between X and Y
Vp XY
fp = W
where,
Vp XY = Phenotypic covariance between X and Y
Vp X = Phenotypic variance of X
VpY = Phenotypic variance of Y
Genotypic variance (Vg) = (Mg-Me)/r

Phenotypic variance (Vp) (Vg + Ve)

The calculated correlation coefficients (r) valwesre compared with ‘r’ tabulated
values as given by Fisher and Yates (1963) at (deébrees of freedom to test their
significance, where ‘n’ denotes number of genotypkesalculated ‘r' value at 5 per cent
level of significance was greater than tabulateldevaf ‘r’, the correlation was said to be

significant.
3.5.7 Path Coefficients of analysis

The genotypic and phenotypic correlation coeffitsewere used to finding out their

direct and indirect contribution towards marketahlét yield per plant.
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The direct and indirect paths were obtained bip¥vahg Dewey and Lu (1959). The
path coefficients were obtained by simultaneousctiein of the following equations, which

expresses the basic relationship between genatgpielation ‘r’ and path coefficients (P):

ri4 ) Pisa+ Posrip+ Pssras
r24 : P1aro1+ Paa+ Psaras
r34 : P1arzi+ Paarza+ Pay

Where,

ra, g and gq4 are genotypic correlations of component charactetls marketable
fruit yield per plant (dependent variable) ang ri3 and p; are the genotypic correlations
among component characters (independent variables).

The direct effects were calculated by the followssg of equations:

P14 = Ciira+ Coroa+ Ciarag
Poa = Co1ra+ Cuaroa+ Cyalaa
Paa = Caira+ GCgoraat+ Caalaa

Where,

C11, Gz, Gz and G3 are constants derived by using abbreviated Dmiitttechnique

as explained by Goulden (1959).

12 P24, 13 P34, o1 P14, o3 P34, 31 P14, 32 P24 are indirect effects.

3.5.7.1 Residual effect

The variation in the dependent variable which rneeth undetermined by including
all the variables was assumed to be due to variélenot included in the present
investigation. The degree of determination of suahable (s) on dependent variable was

calculated as follows:
1 =PXa+ Pid+ Po+ Py 2+ 2PiariaPos+ 2PiarizPaa+ 2Poar2sPas

3.5.8 Genetic divergence

The genetic divergence in 20 genotypes was estihiatéMahalanobis ‘B statistics
(generalized distance as suggested by (Rao, 19%2)canonical variate analysis. The
calculation of B values involved following steps (Murty and Arunatdm, 1967).
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« A set of uncorrelated linear combinations (Y’s) ved$ained by pivotal condensation
of the common dispersion matrix (Rao, 1952) oftao$eorrelated variable (X’s) and
this matrix was arranged with the help of error mesam of square and sum of
products.

« Using the relationship between Y’s and X's the mealne of different genotypes for
different characters (X to X 10) were transformed into the mean values of asset of
uncorrelated linear combinations (YY 1).

« The I values betweerfiand | genotypes for P characters was calculated as under:

Dij = Zfz L(Yit — Yjt)?

Where,
Yit = uncorrelated mean value &t genotype for ‘t’ characters.
Yjt = uncorrelated mean value & genotype for ‘t’ characters.
D4j =  D?between'f and |" accessions.

In all combinations each character was rankeddasetheir contribution towards
divergence between two entries (di= Yit- Yjt). Rahls given to the highest mean difference

and rank P to the lowest difference, where, Paegdbal number of characters.

I The ‘P’ component and Tfor each combination were ranked in descendingrord

of magnitude.

. The ranks were added up for each componénor all combination and the
rank totals were obtained.

3.5.8.1 Group constellation

Varieties were grouped into a number of clustersbéing treated as the square of
generalized distance, according to the method tbestby Tocher (Rao, 1952). The criterion
used in clustering by this method is that any tweoajypes belonging to the same cluster
should, at least on an average, show a smafleade than those belonging to two different
clusters. In other words, if variety; \And \4 are close together and variety ¥ distinct from
both shown by this generalized distanceadd \4 from one cluster.
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The average Dvalues of all possible genotypes combinationsria oluster with
those in the other were computed and its squarewas used to represent the ‘statistical

distance’ between two clusters.
3.5.8.2 Intra and inter cluster genetic distances
For the analysis of intra-clustef Balues, the following formula was used:

Y Di?
N

Intra and Inter cluster D=

N =n (n-1)/2

Where,

Y Di? is the sum of Bvalues between all possible combinations (N) withnd between
clusters, respectively.

n = number of populations included in a cluster

Intra and inter cluster genetic distances (d) wlemputed square root of average intra-and

inter cluster B valuesi.e., d =V D2
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Chapter-4

RESULTS AND DISCUSSION

The present investigation entitledgXploration of genetic variability in chilli
(Capsicum annuum L.) present in subtropical region of Himachal Pradesh”was
undertaken on twenty diverse local collections lbillicincluding one check cultivar
Surajmukhi, to study variability, heritability, getic advance, correlation coffecient
analysis and path coefficient analysis.

The results obtained after the evaluation of ggye# are discussed and

supported with relevant or appropriate referenodhle following headings:

4.1 Variability studies
4.2 Heritability and genetic advance
4.3 Correlation coefficient analysis

4.4 Path coefficient analysis

4.1 VARIABILITY STUDIES

4.1.1 Mean performance of genotypes

Analysis of variance indicated significant variatiamong all genotypes for all
traits tabulated in Appendix-Il, which acknowledg#dte presence of great deal of
variability in the genotypes. The mean performanoés20 genotypes for various

characters are described and discussed as below:

4.1.1.1Days to 50% flowering

The major objective in any breeding program islimass in flowering. Less
number of days to 50 % flowering indicated the iaads of the variety while higher
number of days revealed the late maturity of theetya Significant variations were
observed among all the genotypes for days to 50%vefling (Appendix-1l). The
number of days for 50% flowering ranged from 45:8%8.00 days (Table-4.1). Grand
mean for the character was 50.47 days. Twelve gpast were earlier in flowering

than population mean. The mean value of genotythestrated that LC-C-26 was



earliest in flowering (45.33) which was statistigadt par with LC-C-1 (45.34) and LC-
C-15 (46.33) whereas, the maximum number of day®®%6 flowering was noticed in
LC-C-27 (58.00). Likewise eight other genotypesavearlier in maturity than standard
check Surajmukhi. Tremendous variability with regp®e days to 50% flowering were
also reported by Smithet al. (2006), Singtet al. (2009), Janaket al. (2015), Meenat
al. (2016) and Sahd al. (2016) and Singhkt al. (2017) in chilli.

4.1.1.2Days to first picking

Significant variations among all the genotypesevebserved for days to first
picking (Appendix-Il). General mean for this chamcwas 80.92 days which ranged
from 74.33 -90.00 days (Table 4.1). Ten genotypes were eairiematurity than
population mean. The genotype LC-C-1 took minimuaysdto first picking (74.33),
which was statistically at par with LC-C-26 (75.38hereas genotype LC-C-27 took
maximum days to first picking (90.00). Similarlyirleen genotypes were earlier in
maturity than standard check Surajmukhi (81.67)lifss is determined by one of this
parameter and early picking of fruits and severalésting over wide range of period
avoid market glut and fetch higher price during csipe parts of the year. Similar
findings with respect to days to first picking wexlso reported by, Singét al. (2009),
Kumar et al. (2012), Meerdt al. (2016), Sahtet al. (2016, Kerkettaet al. (2017) and
Singhet al. (2017).

4.1.1.3Average fruit weight (g)

The perusal of data for average fruit weight résgasignificant differences
among all the genotypes (Appendix-Il). It variednfr 1.70 — 5.67 (Table 4.1). Grand
mean for this trait was found out to be 3.17. Tenajypes including check weighed
higher average fruit weight than population meaan@ype LC-C-38 (5.67) produced
fruits with maximum average fruit weight which wsignificantly different from other
genotypes including check. Considering that, ggmetyC-C-23 (1.70) produced fruits
with minimum average fruit weight which was foundtsstically at par with LC-C-21
(1.95). These results are in good agreement withjiMland Sreelathakumary (2002),
Tembhurneet al. (2008), Singtet al. (2009), Dhaliwalet al. (2014), Sahwet al. (2016),
Kerkettaet al. (2017) and Nahak et al. (2018).
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Table 4.1 Mean performance of chilli genotypes fodays to 50 % flowering, days to
first picking, average fruit weight (g) and fruit diameter (cm).

Days to 50 % | Days to first | Average fruit Fruit

Genotypes flowering picking weight (g) |Diameter (cm)
LC-C-1 45.34 74.33 2.54 0.88
LC-C-9 55.00 81.67 3.21 0.75
LC-C-8 53.00 84.00 3.22 1.12
LC-C-7 52.00 80.33 2.34 0.91
LC-C-15 46.33 76.67 3.39 1.21
LC-C-14 53.33 83.67 3.38 0.98
LC-C-11 48.67 77.67 2.18 0.84
LC-C-23 48.00 77.33 1.70 0.85
LC-C-21 53.33 83.67 1.95 0.94
LC-C-22 48.67 80.33 3.45 1.03
LC-C-19 50.33 81.67 3.40 1.06
LC-C-20 48.33 78.67 3.23 0.90
LC-C-18 49.67 80.67 3.13 1.17
LC-C-51 50.33 81.33 3.93 0.94
LC-C-27 58.00 90.00 3.14 1.73
LC-C-24 53.33 85.67 2.63 1.09
LC-C-26 45.33 75.33 3.12 0.88
LC-C-38 52.67 84.33 5.67 0.80
LC-C-29 48.33 79.33 2.94 0.94
Surajmukhi 49.33 81.67 4.85 1.13

(check)

Mean 50.47 80.92 3.17 1.01

Range 45.33-58.00 | 74.33-90.00| 1.70-5.67 0.75-1.73
+ SE(m) 0.44 0.37 0.17 0.04
CV (%) 1.49 0.80 9.24 6.33
C.D. (0.05) 1.25 1.07 0.47 0.11

4.1.1.4Fruit Diameter (cm)

The data observed for fruit diameter showed vdiiplamong all the genotypes
(Appendix-Il). It ranged from 0.75 to 1.73 with apulation mean of 1.01 (Table 4.1).
Eight genotypes including check recorded higheit liameter than population mean.
Maximum fruit diameter was recorded in LC-C-27 @).7ollowed by LC-C-18 (1.17),
LC-C-15 (1.21) and LC-C-8 (1.12) which were statety similar to that of check.

Three genotypes were found to have larger in fdimeter than standard check,
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Surajmukhi. Results obtained are in close confgrmith findings of Tembhurnet al
(2008), Ukkuncet al. (2007), Joget al. (2013), Vijayaet al. (2014), Janaket al. (2015),
Meenaet al. (2016) and Singlet al. (2017), who have also reported a wide rangeut fr

diameter in their germplasm.

4.1.1.5Fruit Length (cm)

Analysis of variance showed the divergence ambagyenotypes for fruit length
(Appendix- Il). It varied from 2.01 to 12.07 withgrand mean of 6.02 (Table 4.2). Six
genotypes produced longer fruits than populatiomm(@.02) being maximum value in
LC-C-38 (12.07) which was significantly differerfoim other genotypes. Likewise the
minimum value for fruit length was observed in ggpe LC-C-27 (2.01). Thirteen
genotypes had more fruit length than standard cl&eckjmukhi (5.59). It is one of the
major yield determining as well as quality traifsfauits. Similar variations regarding
fruit length, among different genotypes were atgmorted by Smithat al. (2006), Singh
et al. (2009), Janaket al. (2015), Meenat al. (2016), Sahtet al. (2016), Singhet al.
(2017), Singtet al. (2017) and Naha&t al (2018).

4.1.1.6Number of marketable fruits per plant

Analysis of variance (Appendix - Il) showed geaediversity among all the
genotypes for number of marketable fruits per ptanging from 10.93 — 61.50 (Table
4.2) with a population mean of 38.29. Eleven gepesyincluding check produced
higher number of marketable fruits per plant thapyation mean. Three genotype.
LC-C-8 (61.50), LC-C-23 (53.53) and LC-C-22 (50.&rpasses the standard check
Surajmukhi (44.40). These results concurs well v@thithaet al. (2006), Singhet al.
(2009), Dattaet al. (2013), Jogiet al. (2013), Singhet al. (2017) and Nahalet al.
(2018).

4.1.1.7Number of primary branches per plant

The perusal of data for number of primary brangesplant revealed significant
differences among all the genotypes (Appendix-I). ranged from 2.17-7.13
(Table 4.2) with a grand mean of 3.88. Grand meantlie character was 3.88.
Maximum number of primary branches was recorded @C-22 (7.13) which was
significantly different from to population other mggypes. Seven genotypes including

the check produced more number of primary branpkegplant in comparison mean.
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Table 4.2 Mean performance of chilli genotypes fofruit length (cm), number of
marketable fruits per plant, number of primary bra nches per plant and
number of seeds per fruit.

Fruit length Number of Number of Number of seed:
(cm) marketable fruits |primary branches per fruit
Genotypes per plant per plant
LC-C-1 6.28 41.53 3.60 58.13
LC-C-9 6.56 41.93 5.00 59.00
LC-C-8 5.61 61.50 2.17 77.07
LC-C-7 5.73 35.53 2.63 55.07
LC-C-15 5.44 37.93 4.27 58.33
LC-C-14 6.78 22.33 3.13 72.73
LC-C-11 5.91 37.87 4.10 64.93
LC-C-23 4.74 53.53 3.47 60.07
LC-C-21 4.66 37.67 3.63 57.40
LC-C-22 8.40 50.80 7.13 55.27
LC-C-19 5.04 37.33 3.33 66.00
LC-C-20 5.82 39.87 3.80 54.67
LC-C-18 5.64 39.27 3.13 71.80
LC-C-51 5.68 10.93 413 70.01
LC-C-27 2.01 32.40 3.40 61.60
LC-C-24 5.76 38.60 3.80 77.00
LC-C-26 7.14 39.47 5.20 70.14
LC-C-38 12.07 24.60 3.30 70.13
LC-C-29 5.54 38.40 3.80 56.93
Surajmukhi 5.59 44.40 4.47 64.87
(check)
Mean 6.02 38.29 3.88 64.06
Range 2.01-12.07| 10.93-61.50 217-7.13 54.67 — 77.07
+ SE(m) 0.27 0.91 0.21 1.15
CV (%) 7.71 4.14 9.28 3.11
C.D. (0.05) 0.77 2.63 0.60 3.31

Three genotypgiz. LC-C-22 (7.13), LC-C-26 (5.20) and LC-C-9 (5.00¢oeded
significantly higher values for number of primargabches per plant than Surajmukhi
while LC-C-15 (4.27), LC-C-51 (4.13) and LC- C-11(@) found statistically at par for
this horticultural trait. Number of primary branshper plant has a direct effect on the
fruit weight. Results obtained are consistent vivtAnju and Sreelathakumary (2002),
Tembhurneet al. (2007), Dattaet al. (2013), Meeneet al. (2016), Pandiyaragt al.
(2017) and Singkt al. (2017).
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4.1.1.8Number of seeds per fruit

All the genotypes studied, indicated significaatiations for number of seeds per
fruit and (Appendix- II). The recorded values aregented in table 4.2 with a general
mean of64.06. Maximum number of seeds per fruit were r@edrin LC-C-8 (77.07)
followed by LC-C-24 (77.00), LC-C-14 (72.73) and 43218 (71.80). Nine genotypes
gave higher number of seeds per fruit than standaetk surajmukhi (64.87). The
genotypes with more number of seed per fruit candssl as one of the parent in hybrid
seed production after its evaluation for GCA andASResults obtained are in close
conformity with findings of Manju and Sreelathakumg2002), Patilet al. (2008),
Jyothi et al. (2011), Vijayaet al. (2014), Kerketteet al. (2017) and Pandiyarat al.
(2017).

4.1.1.9Pedicel Length (cm)

All the genotypes studied, indicated significardriations for pedicel length
(Appendix- II). It ranged from 1.84 to 4.29 (Takle8) with a grand mean 3.12 cm for
the parameter. Maximum value was recorded in Swidpn(4.29) which is statistically
different from all other genotypes except LC-C-99@) while LC-C-27 depicted the
lowest value (1.85). Generally the fruits with laangd sturdy pedicel produce longer and
bulky fruits. These results are in agreement with earlier findings of Manju and
Sreelathakumary (2002), Sharmaal. (2009), Jogiet al. (2013), Qureslat al. (2015),
Meenaet al. (2016), Mamathat al. (2017) and Murmut al. (2017).

4.1.1.10Plant height (cm)

As shown in Appendix — Il, the data observed ftanp height showed wide
diversity among all the genotypes. The data presemnh table 4.3 revealed that
maximum plant height of 80 was recorded in genotkfeC-8 which is statistically
different from all other genotype while genotype-0=227 (70.80) and LC-C-9 (67.40)
recorded the values that are statistically simdaestandard check (68.47). The vigour of
the plant has direct effect on most of the yieldtabuting factors. These results are in
agreement with the earlier findings of Manju andesathakumary (2002), Tembhurete
al. (2007), Ukkund et al. (2007), Dattaal. (2013), Meenat al. (2016), Pandiyaragt
al. (2017), Nahak et al (2018).
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4.1.1.11Plant spread (cm)

Analysis of variance revealed significant differea among the genotypes for
plant spread tabulated in Appendix- Il. The stet#tdata was presented in Table 4.3.
Overall mean for the character was 41.43 cm. Marimplant spread of 55.13 was
observed in LC-C-27 followed by LC-C-24 (52.08). n#nmum plant spread was
recorded in LC-C- 24 (31.24) and was found statdly at par with LC-C-11 (31.47),
LC-C-22 (33.52) and LC-C-18 (32.48). Seven genatygave higher value of plant
spread than standard check Surajmukhi (42.22)t Bfaead is the index of plant vigour
which in terms provide tolerance to biotic and &bistresses. These results share a
number of similarities with Patit al. (2008), Sarkar et al. (2009), Da#al. (2013),
Vijaya et al. (2014) from 18.00 to 48.00, , Aklikt al, (2016) and Zehret al. (2017).

4.1.1.12Stem diameter (cm)

The analysis of variance showed divergence ambrigeagenotypes (Appendix-
I1). Data revealed wide variation for diameter Rangried from 0.64 — 0.94 (Table 4.3).
Maximum stem diameter of 0.94 cm was recorded io ¢@notypes i.e. LC-C-27 and
LC- C-8 which is statistically at par with LC-C-Z8.89) followed by LC-C-19 (0.90).
Eight genotypes were found statistically at pathvitir stem diameter in comparision to
standard check Surajmukhi (0.72) Stem diameten imdicative of plant vigour. These
results are in complete agreement with Rea@l. (2008).

4.1.1.13Stem length to forking (cm)

The data recorded for stem length to forking shbwenificant differences
among all the genotypes which are tabulated in Agdpell. It ranged from 12.50—
37.47 (Table 4.4). Grand mean for the character24as5. Ten genotypes including the
check produced longer stem length to forking inpdigy to population mean. Maximum
value of stem length was observed in LC-C-24 (37.4dllowed by LC-C-22
(33.47).Whereas minimum value of stem length t&kifgy was recorded in LC-C-27
(12.50) which was significantly different from otkeSeventeen genotypes gave higher
value of stem length to forking than standard ch®akajmukhi (17.43). Stem length to
forking is an important character for earlinessaeswn bud formation initiates at the

point of stem forking.
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Table 4.3 Mean performance of chilli genotypes foipedicel length (cm), plant
height (cm), plant spread (cm) and stem diameterc(n).

Pedicellength Plant height Plant spread | Stem diameter
Genotypes (cm) (cm) (cm) (cm)
LC-C-1 3.07 51.00 48.29 0.85
LC-C-9 3.98 67.40 46.53 0.86
LC-C-8 2.65 80.00 52.31 0.94
LC-C-7 2.97 60.87 39.03 0.80
LC-C-15 3.04 53.93 35.33 0.78
LC-C-14 2.88 48.53 31.24 0.77
LC-C-11 3.25 50.47 31.47 0.75
LC-C-23 3.20 51.07 41.82 0.72
LC-C-21 2.81 54.40 35.86 0.80
LC-C-22 3.36 47.47 33.52 0.70
LC-C-19 3.27 59.33 36.94 0.90
LC-C-20 3.22 56.93 36.48 0.79
LC-C-18 3.03 49.27 32.48 0.64
LC-C-51 2.57 49.60 40.02 0.72
LC-C-27 1.84 70.80 55.13 0.94
LC-C-24 2.86 64.53 52.08 0.89
LC-C-26 3.45 65.80 48.25 0.82
LC-C-38 3.74 58.60 51.20 0.69
LC-C-29 2.93 48.93 38.49 0.71
Surajmukhi 4.29 68.47 42.22 0.72
(check)
Mean 3.12 57.87 41.43 0.79
Range 1.84-4.29 47.47 —80.00| 31.24 -55.13| 0.64-0.94
+ SE(m) 0.12 0.94 0.80 0.02
CV (%) 6.53 2.81 3.36 4.57
C.D. (0.05) 0.34 2.70 2.31 0.06

4.1.1.1 (Total soluble solids (°Brix)

Significant variations were obtained among all genotypes for total soluble

solids (appendix- Il). Grand mean for this charactas 4.99 Brix (Table 4.4). Fifteen
genotypes including check gave higher total solgolikds TSS) than population mean.
Maximum TSS was recorded in LC-C-27 (5.67) and wigwmificantly different from
other genotypes. Likewise, minimum TSS was recordddC-C-24 (4.02) and was also
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significantly different from other genotypes. Sienptypes showed higher total soluble
solids (TSS) than standard check Surajmukhi (5.08)al soluble solid is one of the
quality traits which decide the consumer preferefidese results corroborate previous
results Afrozeet al. (2013), Amit et al. (2014), and Khapgeal. (2014), Maurya et al.
(2017) and Kumaet al. (2019).

4.1.1.16 Weight of 100 seeds (g)

The data presented in appendix - Il revealed &ogmt differences among all the
genotypes. Grand mean for the character was 0.4Bl€T4.4). Seven genotypes had
higher weight of 100 seeds in distinction to popatamean. Weight of 100 seeds was
recorded maximum in LC-C-15 (0.61) and was fouradigtically at par with LC-C-8
(0.55), LC-C- 19 (0.54), LC-C-18 (0.57) and LC-C-8159) whereas minimum value
for weight of 100 seeds was observed in LC-C-190which was statistically at par
with 9 other genotypesiz. LC-C-9 (0.44), LC-C-11 (0.40), LC-C-23 (0.40), LCGZ1
(0.41), LC-C-22 (0.42), LCE-29 (0.41), LC-C-38 (0.41), LC-C-26 (0.45) and -b=27
(0.43). Nineteen genotypegave higher weight of 100 seeds than standard check
surajmukhi (0.39). Weight of 100 seeds is also oheéhe major yield determining
factors in chilli crop. Tremendous variations widspect to this trait were also reported
by Manju and Sreelathakumary (2002), Farteadal. (2008), Sarkaret al. (2009),
Abhinayaet al. (2016), Pandiyaragt al. (2017) and Zehrat al. (2017).

4.1.1.18Marketable fruit yield per plant (kg)

As shown in appendix — II, the data observed farkatable fruit yield per plant
showed significant differences among all the gepesy Eleven genotypes including
check yielded higher marketable fruit yield permplthan population mean (Table 4.4).
Maximum marketable fruit yield was harvested fron€C-C-22 (0.27). Whereas,
minimum marketable fruit yield per plant was reaadin LC-C-51 (0.04) and was
significantly different from other genotypes. LC22-produced higher marketable fruit
yeild per plant than standard check Surajmukhi.uRge<btained are consistent with
Singhet al. (2009), Datteet al. (2013), Janaket al. (2015), Meenat al. (2016), Singh
etal. (2017) and Nahaét al. (2018).
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Table 4.4 Mean performance of chilli genotypes fostem length to forking (cm),
total soluble solids (°brix), weight of 100 seedg), marketable fruit yield

per plant (kg).
Stem length to| Total soluble | Weight of 100 |Marketable fruit
Genotypes forking (cm) solids (°Brix) seeds (Q) yield per
plant (kg)
LC-C-1 25.40 5.09 0.39 0.11
LC-C-9 28.53 5.16 0.44 0.14
LC-C-8 26.51 4.70 0.55 0.17
LC-C-7 26.60 4.74 0.48 0.09
LC-C-15 26.67 5.03 0.61 0.13
LC-C-14 28.27 5.07 0.53 0.07
LC-C-11 22.27 491 0.40 0.09
LC-C-23 23.03 4.57 0.40 0.09
LC-C-21 29.43 5.07 0.41 0.07
LC-C-22 33.47 5.01 0.42 0.27
LC-C-19 28.47 5.15 0.54 0.13
LC-C-20 23.49 5.08 0.50 0.13
LC-C-18 17.40 5.13 0.57 0.16
LC-C-51 23.47 5.03 0.59 0.04
LC-C-27 12.50 5.67 0.43 0.11
LC-C-24 37.47 4.02 0.51 0.10
LC-C-26 23.47 5.05 0.45 0.13
LC-C-38 17.67 5.17 0.41 0.15
LC-C-29 19.40 5.01 0.41 0.13
Surajmukhi 17.43 5.08 0.39 0.24
(check)
Mean 24.55 4.99 0.47 0.13
Range 12.50 - 37.47| 4.02-5.67 0.39 - 0.61 0.04 — 0.27
+ SE(m) 0.60 0.12 0.02 0.004
CV (%) 421 4.10 8.87 5.96
C.D. (0.05) 1.72 0.34 0.07 0.01

4.1.1.19 Fruit shape and Fruit colour
4.1.1.19.10verall fruit shape

Observations presented in Table 4.5 revealed that,of 20 genotypes, the
overall fruit shape of 15 genotypes including che&cks found to be elongate and 3
genotypesiiz. LC-C-7, LC-C-11 and LC-C-14 produced conical sliafrait. Genotype
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LC-C-21 produced oblate shaped fruit whereas g@eotyC-C-27 produced round
shaped fruits. The results are in agreement witly dmdings of Zhigilaet al. 2014,
Qureshet al. (2015) and Rahmaet al. (2017).

4.1.1.19.ZFruit Shape at pedicel end

The perusal of data presented in Table 4.5 reddhi, fruit shape at pedicel end
in all 20 genotypes was found to be obtuse. Confugrthe results of present findings
the variability in flowering habit were also repenitby Dutta and Das (2013), Zhigéa
al. 2014, Qureslat al. (2015) and Rahmaet al. (2017).

4.1.1.19.3 Fruit shape at blossomend

Observations recorded for fruit shape at blossomd eevealed that, all 20
genotypes were found to be obtuse in shape (Tab)e Bhe results were in conformity
with those reported by Datta and Das (2013), Quetsdl. (2015) and Zhigileet al.
(2014) and Rahmaet al. (2017).

4.1.1.19.4 Fruit colour

The perusal of data presented in Table 4.5 redethlat two colour intensities
viz., Turquoise-green and Brown-grey were observedum &t mature green stage. Out
of 20 genotypes, 18 genotypes had Turquoise-gremimpgnd 2 genotypes had Brown-
grey. Fruit colour of different genotypes, as oarstard colour chart of Royal
Horticultural Society Colour Charts Edition V (vems 2), upon visual observation is
presented in Tabld.5. Fruit colour is an important trait which dezsdthe consumer
preference. Wide variation for this character wis® &#een reported by Datta and Das
(2013), Zhigilaet al. 2014, Kadweyet al. (2015), Qureslet al. (2015) and Rahmaet al.
(2017).

4.1.1.20 Bearing habit

4.1.1.20.1 Flowering habit

The perusal of data presented in Table 4.5 redahkt out of 20 genotypes, 17
genotypes exhibited solitary flowering habit whileee genotypesiz. standard check
variety (Surajmukhi), LC-C-8 and LC-C-15 had clustk fruiting habit as tabulated in
Table 4.5. Conforming the results of present figdinhe variability in flowering habit
were also reported by Datta and Das (2013) and<Qetal. (2015)
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Table 4.5 Mean performance of chilli genotypes fofruit shape, fruit colour and
bearing habit.

Genotypes Fruit shape Fruit colour Bearing habit
Overall At At Flowering Fruiting
fruit shape| blossom| pedicel habit habit
end end
LC-C-1 Elongate | Pointed| Obtuse| Turquoise- green 131G Solitary Pendant
LC-C-9 Elongate | Pointed| Obtuse| Turquoise-green132D| Solitary Erect
LC-C-8 Elongate | Pointed| Obtuse Brown-grey 202A Cluster Erect
LC-C-7 Conical Pointed| Obtuse| Turquoise-green137A| Solitary Pendant
LC-C-15 Elongate | Pointed| Obtuse| Turquoise-green132A| Cluster Erect
LC-C-14 Conical Pointed| Obtuse| Turquoise-green131B| Solitary Pendant
LC-C-11 Conical Pointed| Obtuse| Turquoise-green132C| Solitary Pendant
LC-C-23 Elongate | Pointed| Obtuse| Turquoise-green131B| Solitary Erect
LC-C-21 Oblate Pointed| Obtuse| Turquoise-green132C| Solitary Pendant
LC-C-22 Elongate | Pointed| Obtuse| Turquoise-green132D| Solitary Pendant
LC-C-19 Elongate | Pointed| Obtuse| Turquoise-green132C| Solitary Erect
LC-C-20 Elongate | Pointed| Obtuse| Turquoise-green134B| Solitary Pendant
LC-C-18 Elongate | Pointed| Obtuse Brown-grey200A Solitary | Intermediate
LC-C-51 Elongate | Pointed| Obtuse| Turquoise- green 137A Solitary Pendant
LC-C-27 Round Blunt | Obtuse| Turquoise- green 1320 Solitary Pendant
LC-C-24 Elongate | Pointed| Obtuse| Turquoise- green 132A| Solitary | Intermediate
LC-C-26 Elongate | Pointed| Obtuse| Turquoise- green 1320 Solitary Pendant
LC-C-38 Elongate | Pointed| Obtuse| Turquoise- green 134A Solitary Pendant
LC-C-29 Elongate | Pointed| Obtuse| Turquoise- green 132D Solitary Pendant
Su(raﬂ'mulghi Elongate | Pointed| Obtuse| Turquoise- green 134A Cluster Erect
chec

4.1.1.20.2 Fruiting habit

Fruiting habit of the genotypes exhibited threepety viz. pendant,

intermediate and erect. The perusal of data predentTable 4.5 revealed that that 12

genotypes exhibited pendant fruiting habit whibe genotypes had erect fruiting habit
viz. standard check variety (Surajmukhi), LC-C-8 and €Ca9, LC-C-15, LC-C-9 and
LC-C-23. Genotype, LC-C-24 and LC-C-18 had interratsdbearing habit. Confirming
the results of present findings by Datta and D&4 32
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4.1.2 Parameters of variability

To initiate any breeding programme, the nature extént of genetic variability
is one of the important criteria. The knowledge mlenotypic and genotypic
coefficient of variation is very much helpful ingaticting the amount of variation
present in a given set of genetic stock. The eseamaf PCV and GCV were worked
out for all the characters. Heritability in broaénse is a parameter of tremendous
significance to the breeder as its magnitude indgahe reliability with which a
genotype can be recognized by its phenotypic espoas But, for estimating the real
effects of selection, heritability alone is not fscient and genetic advance along
with heritability is more useful. The estimatesganetic parametenrsz., phenotypic

coefficient of variation (PCV%), genotypic coefkeit of variation (GCV%),

heritability in broad sense %bs%) and genetic advance (GA) as per cent of
mean for different traits are given in Table 4.6daresults pertaining to these
parameters are briefly presented below:

4.1.2.1Coefficients of variability

The observations recorded on magnitude of genotypd phenotypic variability,
the genotypic and phenotypic coefficients of vatigbare presented in table 4.6. For all
the characters studied, phenotypic coefficientyasfability were higher in magnitude
than genotypic coefficients of variability, thoudtiference was very less in majority of
cases. Thus, showing that these traits were ldegemnted by environmental factors.
Coefficients of variability varied in magnitude fnocharacter to character, either low or
moderate or high. Therefore, it showed that theas greater diversity in the material
used in the present study. The wide variationhéndharacters among all the genotypes
are due to effect of genotype and environment. fenmental variations are not

heritable.

4.1.2.1.1Phenotypic coefficient of variation

A perusal of data presented in table 4.6 indic#itedl wide range of phenotypic
variability existed in experimental material. Théepotypic coefficient of variation
(PCV) ranged from 7.14 to 41.73%. High phenotymeféicient of variation existed for
marketable fruit yield per plant (41.73%), fruintgh (31.66%), average fruit weight
(29.87%), number of marketable fruits per plant.4280), and number of primary
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branches per plant (28.16%), stem length to fork{8¢.26%) and fruit diameter

(21.77%). Moderate phenotypic coefficient of vadat(PCV) was exhibited for plant

spread (18.65%), pedicel length (17.49%),weighil@® seeds (17.12%), plant height
(15.89%), number of seeds per fruit (11.84%) aedhstiameter (11.48%) while Days
to 50% flowering (7.75%), total soluble solids @) and days to first picking (5.64%)

showed low magnitude of (PCV).

High PCV for marketable fruit yield per plant (88%), fruit length (80.79%),
fruit diameter (45.2%) and number of primary braawh(21.09%) was recorded by
Murmu et al. (2012). Similarly, Dhaliwalet al. (2014) observed high PCV for
marketable fruit yield per plant, fruit length aaderage fruit weight. Pandiyareij al.
(2017) observed high PCV for fruit length, aver&ggt weight and number of primary
branches. Singlat al. (2017) recorded high PCV for number of marketaligts per
plant, Khapteet al. (2014) recorded high PCV for number of primary lofaas and
Mauryaet al. (2017) observed high PCV for number of marketéhiigs per plant.

Moderate PCV for pedicel length and plant heighswecorded by Murmet al.
(2012). Similarly Pandiyaragt al. (2017) recorded moderate PCV for weight of 100
seeds, plant height and number of seeds per fiM@mathaet al. (2016) observed
moderate PCV for pedicel length. Kanreral. (2016) recorded moderate PCV for stem
diameter. Sarkaet al. (2009) observed moderate PCV for plant spread asidhtv of
100 seeds. Sing#t al. (2009) recorded moderate PCV for number of seed&yié and
weight of 100 seeds. Mangt al. (2002) observed moderate PCV for plant spread and
Patil et al. (2008) recorded moderate PCV for stem diameter.

Low PCV for days to 50% flowering and days toftfipgcking was recorded by
Mamathaet al. (2016). Singhet al. (2017) recorded low PCV for days to 50% flowering,
total soluble solids and days to first picking. Ikanet al. (2016) recorded low PCV for
days to 50% flowering.

4.1.2.1.2Genotypic coefficient of variation

Phenotypic coefficient of variation alone does reteal the relative amount
of variation; hence different aspects of geneticapseters were worked out. In the
experimental material, wide range of genotypic &Goefnt of variation was
observed for characters under study ranging fro8 50 41.30 (Table 4.6). High
genotypic coefficient of variation existed for mat&ble fruit yield per plant (41.30%) ,
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fruit length (30.70%), average fruit weight (28.41%umber of marketable fruits per
plant (28.17%), number of primary branches pertp{a6.58%), stem length to forking
(23.89%) and fruit diameter (20.83%). Moderate pmiygpic coefficient of variation
(PCV) was observed for plant spread (18.34%), mtdéngth (16.23%), weight of 100
seeds (14.64%), plant height (15.64%), number etiseer fruit (11.42%) and stem
diameter (14.53%), while days to 50% flowering QP4, total soluble solids (5.85%)
and days to first picking (5.58%) showed low magghét of genotypic coefficient of
variation (GCV).

High GCV for marketable fruit yield per plant, frdength, fruit diameter was
observed by Murmut al. (2012). Similarly Dhaliwakt al. (2014) observed high GCV
for marketable fruit yield per plant, fruit lengmd average fruit weight. Pandiyastj
al. (2017) observed high GCV for fruit length, averdgat weight and number of
primary branches. Sing& al. (2017) recorded high GCV for number of marketable
fruits per plant. Khaptet al. (2014) recorded high GCV for number of primary lotaes
and Mauryeet al. (2017) observed high PCV for number of marketéthlgs per plant.

Moderate GCV for pedicel length and plant heightwecorded by Murmet al.
(2012). Similarly Pandiyaragt al. (2017) recorded moderate GCV for weight of 100
seeds, plant height and number of seeds per Mamathaet al. (2016) observed
moderate GCV for pedicel length. Kanneinal. (2016) recorded moderate GCV for
stem diameter. Sarkat al. (2009) observed moderate GCV for plant spread azdiw
of 100 seeds. Singdt al. (2009) recorded moderate GCV for number of seeddrpi
and weight of 100 seeds. Margual. (2002) observed moderate GCV for plant spread
and Patilet al. (2008) recorded moderate GCV for stem diameter.

Low GCV for days to 50% flowering and days to fiptking was recorded by
Mamathaet al. (2016). Singhet al. (2017) recorded low GCV for days to 50%
flowering, total soluble solids and days to firgting. Kannanet al. (2016) recorded
low GCV for days to 50% flowering.

4.2  Heritability

Heritability in broad sense is a parameter of ®edous significance to
breeders as its magnitude indicates the reliabinith which a genotype can be
recognized by its phenotypic expression. Heritgbils the portion of phenotypic
variation which is transmitted from parent to pnogeHigher the heritable variation,
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greater will be the possibility of fixing the chatars by selection. Hence, heritability
studies are of foremost importance to judge whether observed variation for a
particular character is due to genotype or duendrenment. Johnsomrt al. (1955)
stated that heritability estimates together withedee advance provides better response

during selection than either of the parametersealon

In the present study, high to moderate heritab#istimates were obtained for
most of the characters. The estimates of herital§lfroad sense) varied from 67.11% to
97.96 % for different characters under study (Tah®). High heritability estimates
were obtained for marketable fruit yield per pld87.96%), number of marketable
fruits per plant (97.89%), days to first picking7(95%), stem length to forking
(96.98%), plant height (96.87%), plant spread (B%), days to 50% flowering
(96.08%), fruit length (94.07%), number of seeds foait (93.11%), fruit diameter
(91.55%), average fruit weight (90.43%), number pfmary branches per plant
(89.13%), pedicel length (86.05%), stem diametet.1®%), weight of 100 seeds
(73.14%) and total soluble solids (67.11%).

High heritability for different traits indicatedhdt large proportion of phenotypic
variance was attributed to genotypic variance ddefore, reliable selection could be
made for these traits on the basis of phenotypjression. The results of present
investigation were in close agreement with thos&aifkaret al. (2009) who recorded
high magnitude of heritability for days to 50% flexng, average fruit weight, fruit
diameter, fruit length, number of marketable fryes plant, number of seeds per fruit,
pedicel length, plant height, plant spread, we@ht00 seeds and marketable fruit yield
per plant. Patikt al.(2008) reported high heritability for days to 5@Bawering, fruit
diameter, fruit length, number of marketable fryges plant, number of seeds per fruit,
pedicel length, plant height and stem diameter.r&eah al. (2017) reported high
heritability for days to first picking, average itrweight, plant spread and weight of 100
seeds. Murmaet al. (2012) observed high heritability for number ofnpairy branches
per plant and marketable fruit yield per plant. oxfa et al. (2013) reported high

heritability for total soluble solids.
4.2.1 Genetic advance and genetic gain

The heritability estimates itself may not be splah useful index of genetic

potentiality of a character. Thus, high heritapil@stimates coupled with high genetic
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advance/gain indicates that traits was governecdhlgnaue to additive gene effect and
therefore selection might be effective for thoset$r Genetic gain is genetic advance as
percentage of mean. Genetic gain (expressed apepf population mean) was low to
high in nature and ranged from 9.88 — 84.21 pet twndifferent characters inherited
(Table 4.6). It was found high for marketable fryigld per plant (84.21%), fruit length
(61.35%), number of marketable fruits per plant .42%), average fruit weight
(55.65%), number of primary branches per plant 16%), stem length to forking
(48.47%), fruit diameter (41.06%), plant height.{@®xb), plant spread (37.17%), pedicel
length (31.02%), weight of 100 seeds (25.80%) andber of seeds per fruit (22.71%).
Moderate genetic gain was recorded for stem diani#891%), days to 50% flowering
(15.35%) and days to first picking (11.38%) and lowcase of total soluble solids
(9.88%).

These results are similar with the findings of karret al. (2019) who reported
high genetic gain for marketable fruit yield peami, average fruit weight, number of
marketable fruits per plant, fruit length, numbéseeds per fruit fruit diameter, pedicel
length. Vijyaet al. (2014) reported high genetic gain for number ofkatable fruits per
plant, fruit diameter, plant spread, fruit lengbtkgnt height, number of primary branches
per plant and number of seeds per fruit. Saea. (2009) reported high genetic gain
for marketable fruit yield per plant, average fruieight, plant spread, weight of 100
seeds and pedicel length. Patilal. (2008) recorded high genetic gain for number of
primary branches per plant. Moderate genetic gaia meported by Kumar et al. (2019)

for days to 50% flowering.

Mamthaet al. (2016) also reported moderate genetic gain fos dayirst picking
on the basis of overall results it was observethigh genotypic coefficient of variation
and phenotypic coefficient of variation, heritatyiland genetic advance as percentage of
mean were noted for marketable fruit yield per plgl.304 and 41.731, 97.96 and
84.21) average fruit weight (28.41 and 29.87, 9@4@& 55.65), (fruit diameter 20.83 and
21.77,91.55 and 41.06), fruit length (30.70 and 31.66,084and 61.35) number of
marketable fruits per plant (28.17 and 28.47, 97a88 57.42), number of primary
branches per plant (26.58 and 28.16, 89.13 andpand stem length to forking (23.89
and 24.26, 96.98 and 48.4Mherefore, selection should be imposed considehege

traits for improvement of population in chilli.
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Table 4.6 Estimates of phenotypic and genotypic cifieients of variation, heritability, genetic advance and genetic gain for various

characters in chilli

Coefficients of variability (%) | Heritability Genetic Genetic
Characters Range Meanz SE(d)[  Genotypic Phenotypic (%) advance | gain (%)
Days to 50% flowering 45.33-58.00 50.47+0.62 17.6 7.76 96.09 7.66 15.36
Days to first picking 74.33-90.00 80.92+0.53 %.5 5.64 97.96 9.13 11.39
Average fruit weight (g) 1.70 - 5.67 3.17+0.24 8. 29.87 90.44 1.76 55.66
Fruit diameter (cm) 0.75-1.73 1.01+£0.05 20.83 721 91.55 0.41 41.06
Fruit length (cm) 2.01-12.07 6.02+ 0.38 30.71 681. 94.08 3.69 61.36
Number of marketable fruits per plant 22.33 - 61.538.29+ 1.29 28.18 28.48 97.89 21.99 57.43
Number of primary branches per plant 2.17-7.13 8880.29 26.59 28.16 89.14 2.00 51.71
Number of seeds per fruit 54.67 -77.07 64.06% 1,63 11.43 11.84 93.11 14.55 22.72
Pedicel length (cm) 1.84-4.29 3.12+ 0.17 16.23 .5a7 86.06 0.97 31.02
Plant height (cm) 47.47 -80.00 57.87+1.33 15.64 5.84 96.88 18.35 31.71
Plant spread (0?71 31.24 -55.13| 41.43+1.14 18.35 18.65 96.77 1540 7.18
Stem diameter (cm) 0.64 — 0.94 0.79+ 0.03 10.54 4811. 84.19 0.16 19.91
Stem length to forking (cm) 12.50 - 37.47 24.5540. 23.89 24.26 96.99 11.90 48.47
Total soluble solids (°B) 4.02 - 5.67 4,99+ 0.17 86b. 7.15 67.12 0.49 9.88
Weight of 100 seeds (g) 0.39-0.61 0.47+0.03 54.6 17.13 73.15 0.12 25.81
Marketable fruit yield per plant (kg) 0.04-0.27 .18 0.01 41.30 41.73 97.96 0.11 84.22
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4.3  Correlation coefficient analysis

After gaining information regarding the genetic righility available in
experimental material, the knowledge of associasimong different characters within a
species is important. As most of the traits of eeoic importance in the crop plants
depend on one or the other traits and the degregpression of one character increases
or decreases with the increase or decrease intkie® oharacter and vice-versa. After
understanding the nature of variation for yield asldted traits, it would be desirable to
know the nature and magnitude of associations artttege characters in order to bring
out improvement. A few of the component traits mag directly and positively
associated with marketable fruit yield per plant aften provide chances of crop
improvement through selection. Knowledge of assmriabetween traits serves two
main purposes for breeders, i.e., (1) selectiochafacters which are not easily observed
or genotypic values of which are modified by enmirent effects and (2) provides
information about the nature and extent, and doecbf selection pressure among
different traits.

The effectiveness of any breeding or selectiongamme depends upon the
nature of association between yield and other compbcharacters, as more directly a
character is associated with yield in the desiralection, more will be the success of
the selection programme. Therefore, it is also irgd to gather information on
association of yield with other characters and antremselves, and their basis to
identify characters for increasing the efficiendyboth direct and indirect selection and

thereby defining an ideal plant type.

4.3.1 Genotypic correlations

The data presented in table 4.7 recorded the geicotorrelation coefficients
among different characters. Marketable fruit yiedd plant had positive and significant
association average fruit weight (0.462), fruitgén(0.329) number of marketable fruits
per plant (0.570), number of primary branches @)48nd pedicel length (0.528).
Number of marketable fruits per plant showed sigaiit negative association with
average fruit weight (-0.351).

Total soluble solids had significant positive asation with average fruit weight
(0.391) and fruit diameter (0.356) while it showagnificant negative correlation with
number of marketable fruits per plant (-0.327), bemof seeds per fruit (-0.321) and
stem length to forking (-0.673).
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Table- 4.7 Genotypic coefficients of correlation awng different traits in chilli.

DTFF | DTFP | AFW FD FL | NMFP | NPBP | NSPF| PL PH PS SD | SLTF| TSS| WHY MFYF
DTFF | 1.000

DTFP | g5 | 1.000

AFW 1 0317 | 0.455" | 1.000

FD | 0.404* | 0528 | 0.072 | 1.000

FL | -0.044 | -0.010| 5593™ |.0597* | 1.000

NMFP | -0.167 | -0.171| 35 | 0.019 | -0.151| 1.000

NPBP | -0.243 | -0.202| 0.138| -0.131 g5 | 0.101 | 1.000

NSPF | 366" | 0.458" | 0.293 | 0.117 | 0.174| -0.158 3o7 | 1.000

PL | -0.202| -0.222 5417 |.0.608* | 0585 | 0.213 | g433™ | -0.120| 1.000

PH | 0.463" | 0438* | 0204 | 5343 | -0.180 | g 34¢™ | -0.231 | 9304 | 0017 | 1.000

PS |042¢™ | 0427* | 0207 | 0240 0020 0131 -0.1905375 | -0.134 |g734* | 1.000

SD 10.343" | 0.277 | -0.26 | 0.380™ |-0.472" | 0220 | 9291 | 0.141 | 418" |0.717" | 0.592™ | 1.000

SLTF | -0.157 | -0.203| 338* | 0302 | 0.128 | 0.189| go7¢ | 0.038 | 0.050 | -0.079 -0.1457 5gg | 1.000

TSS | 0.065 | 0.052| o391 | 0358 | 0.075 | 9307 | 0.107 | g3p{ | -0.060 | -0.042| -0.072 -0.047g74* | 1.000

WHS | 0.188 | 0.231| 0.103| gogd | 0173 | 098¢ | -0276 | 0.432* | .0.354* | 0.007 | -0.213] 0.122 0225 -0.142 1.000
MFYP | 0.020 | 0.153 g 465 | 0.145 | 0328 |0578" | 0.48d™ | -0.098 | g.508* | 0.229 | 0.039| -0.207 -0.045 0.131 -0.223 1.000

*Significant at 5% level of significance
**Significant at 1% level of significance Where,

DTFF = Days to 50% flowering, DTFB Days to first picking, AFW = Average fruit weighED = Fruit diameter, FL = Fruit length, NMFP = Nuerbof
marketable fruits per plant, NPBP = Number of priynbranches per plant, NSPF = Number of seedsrpér PL = Pedicel length, PH = Plant height, P®lant
spread, SD = Stem diameter, SLTF = Stem lengtbriirig, TSS = Total soluble solids, WHS = Weightl®0 seeds and MFYP = Marketable fruit yield pempl
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Stem length to forking showed significant positagsociation with number of
primary branches per plant (0.270) and stem diam@e68) whereas it showed
negative significant correlation with average frwgight (-0.388) and fruit diameter (-
0.325). Stem diameter showed significant positigsoaiation with number of days to
50% flowering (0.343), days to first picking (0.37&uit diameter (0.380), plant height
(cm) (0.717) and plant spread (0.592) while it sedwegative significant correlation
with average fruit weight (-0.262), fruit lengtl0(472), number of primary branches per
plant (-0.291) and pedicel length (-0.418).

Plant spread had significant positive associattih days to 50% flowering
(0.426), days to first picking (0.427), number e&ds per fruit (0.312) and plant height
(0.732). Plant height had significant positive a@sstoon with days to 50% flowering
(0.462), days to first picking (0.438), fruit diatee(0.343), number of marketable fruits
per plant (0.346) and number of seeds per frud24).. Number of primary branches per

plant showed significant positive association viitht length (0.283).

Fruit length showed significant positive assooiatwith average fruit weight
(0.593) while it showed negative significant coatedn with fruit diameter (-0.591).
Fruit diameter showed significant positive assaormatwith days to 50% flowering
(0.404) and days to first picking (0.529). Peditmigth showed significant positive
association with average fruit weight (0.411), tfrieingth (0.580), number of primary
branches per plant (0.433) while it showed negasigmificant correlation with fruit
diameter (-0.609).

Weight of 100 seeds had significant positive asdms with fruit diameter
(0.264) and number of seeds per fruit (0.435), evhtl had negative significant
correlation with number of marketable fruits pearl (-0.280), number of primary
branches per plant (-0.270) and pedicel length3%4). Number of seeds per fruit
showed significant positive association with day$®% flowering (0.360), days to first
picking (0.458) and average fruit weight (0.293)ilesht showed negative significant
correlation with number of primary branches penp(a0.327).

Further, significant positive correlation of dagsfirst picking was observed with
days to 50% flowering (0.953) and average fruit gheihad significant positive
correlation with days to 50% flowering (0.317) adays to first picking (0.455).
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4.3. Phenotypiccorrelations

The perusal of data from table 4.8 revealed tha, phenotypic correlation
coefficients among different characters, marketétli yield per plant had positive and
significant association with average fruit weigt4@38), fruit length (0.305) number of
marketable fruits per plant (0.561), number of @mynbranches (0.459) and pedicel
length (0.482). Number of marketable fruits pernplahowed significant negative

association with average fruit weight (-0.327).

Total soluble solids had significant positive asation with average fruit weight
(0.292) and fruit diameter (0.284) while it showsagnificant negative correlation with
number of marketable fruits per plant (-0.264), bemof seeds per fruit (-0.293) and
stem length to forking (-0.541).

Stem diameter showed significant positive assmeiatvith number of days to
50% flowering (0.314), fruit diameter (0.320), plameight (0.641) and plant spread
(0.548) while it showed negative significant coateln with fruit length (-0.407) and
pedicel length (-0.328).

Plant spread had significant positive associatoth days to 50% flowering
(0.455), days to first picking (0.418), number e&ds per fruit (0.287) and plant height
(0.710). Plant height had significant positive asstion with days to 50% flowering
(0.414), days to first picking (0.422), fruit diatee(0.319), number of marketable fruits
per plant (0.339) and number of seeds per fruBQ®). Stem length to forking had
significant negative correlation with average fruieight (-0.318) and fruit diameter
(-0.310).

Number of seeds per fruit showed significant pesitassociation with days to
50% flowering (0.331), days to first picking (0.428nd average fruit weight (0.299)
while negative significant correlation was obserweith number of primary branches
per plant (- 0.316). Weight of 100 seeds had sicanit positive association with number
of seeds per fruit (0.345) while it had significaagative correlation with pedicel length
(-0.341).

Fruit length showed significant positive assooiatwith average fruit weight
(0.540) while it showed significant negative coaten with fruit diameter (-0.549).
Fruit diameter showed significant positive assaoratwith days to 50% flowering
(0.376) and days to first picking (0.510). Peditmigth showed significant positive
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association with average fruit weight (0.381), tftahgth (0.524) and number of primary
branches per plant (0.360) and showed negativeifismm correlation with fruit
diameter (-0.515).

Further, significant positive correlation of dagsfirst picking was observed with
days to 50% flowering (0.930), Average fruit weidjatd significant positive correlation
with days to 50% flowering (0.285) and days totfptking (0.429).

Genotypic correlation coefficients in general wéigher than the phenotypic
correlations which revealed that though there ®rang inherent association between
various characters, the phenotypic expressionetthrelation gets modified under the
influence of environment. The effective yield impeonent would be achieved through
the characters which have significant and positeerelation with yield and other
economic traits. Genotypic correlation provides sugas of genetic association between
characters and is more reliable than phenotypietadion and thus, helps to identify the

characters to be utilized in breeding programme.

Corresponding to the result of present investigatipositive and significant
association of fruit yield per plant with fruit lgth, pedincel length, average fruit weight
and number of fruits per plant both at genotypid @henotypic level have also been
reported by Bijalwaret al. (2013), Rohiniet al. (2015), Shewtat al (2018), Kumariet
al. (2018), Jogi et al. (2013), Thaket al. (2019). Plant spread showed significant
positive association with plant height while numbéprimary branches had significant
positive association with fruit length (Jogi al,. (2013)). Number of marketable fruit
yeild per plant showed significant positive asstorawith average fruit weight reported
by Ajith and Manju (2015). Chakrabargy al. (2017) reported weight of 100 seeds had
significant positive association with number of deeper fruit. Plant height had
significant positive association with days to fipgtking and number of marketable fruits
per plant while average fruit weight had significaegative association with number of

marketable fruits per plant.

4.4  Path coefficient analysis

The correlation coefficients provide informatioagarding the association of
different characters among themselves, whereagrbeisight into the cause of the
association is provided by the path coefficientlgsis. It depicts the effects of different

independent characters individually and in comlbamatwith other characters on the
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Table 4.8 Phenotypic coefficients of correlationraong different traits in chilli.

DTFF | DTFP | AFW FD FL |NMFP | NPBP | NSPF | PL PH PS SD | SLTF| TSS| WHS| MFYP
DTFF | 1.000
DTFP |0.936™ | 1.000
AFW | 0.285 [0.429" | 1.000
FD |0.376" |0.510™ | 0.076 | 1.000
FL | -0.029 | -0.011|0.546™ |-0.548™ | 1.000
NMFP | -0.166 | -0.169|-0.327 | 0.017 | -0.150| 1.000
NPBP | -0.228 | -0.179| 0.107| -0.141] 0227 0.099  1.000

NSPF |0.331" [0.429™ | 0.299 | 0.114 | 0.158 | -0.156-0.316 | 1.000
PL | -0.182 | -0.210(0.387" [-0.515" | 0.524™ | 0.199 |0.360™ | -0.094 | 1.000
PH |0.455" |0.422™ | 0.178 | 0.319 | -0.173 |0.339™ | -0.225 | 0.30Z | 0.018 | 1.000
PS |0.414" |0.418”" | 0.189 | 0.228 | 0.019| 0.133 -0.1680.287 | -0.109 [0.716™ | 1.000
sD | 0.314 | 0.225 | -0.243| 0.326 |-0.407" | 0.196 | -0.237| 0.121] -0.328 |0.641" |0.548™ | 1.000
SLTF | -0.148 | -0.200|-0.318 | -0.316 | 0.122 | 0.178| 0.246| 0.033 0.061 -0.076 -0.141 0.253.000
TSS | 0.067 | 0.041|0.292 | 0.284 | -0.062 |-0.264 | 0.117 |-0.293 | -0.035 | -0.020| -0.070 -0.049-0.541" | 1.000
WHS | 0.146 | 0.200| 0.101| 0.217| -0.128 -0.235 -0.28®345" |-0.341" | -0.002 | -0.191| 0.078 0.185 -0.088 1.000
MFYP | 0.018 | 0.152|0.438" | 0.130 | 0.305 |0.561" |0.459™ | -0.091 | 0.482™ | 0.221 | 0.041| -0.189 -0.042 0.071 -0.183 1.0p0

*Significant at 5% level of significance
**Significant at 1% level of significance Where,

DTFF = Days to 50% flowering, DTFB Days to first picking, AFW = Average fruit weighED = Fruit diameter, FL = Fruit length, NMFP = Nuerbof
marketable fruits per plant, NPBP = Number of priynaranches per plant, NSPF = Number of seedsrpér PL = Pedicel length, PH = Plant height, P®lant
spread, SD = Stem diameter SLTF = Stem lengthrldrfg, TSS = Total soluble solids, WHS = Weightl®f0 seeds and MFYP = Marketable fruit yield penpla
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expression of yield. It allows the partition of therrelation coefficients into direct and

indirect effects of the traits contributing towattie dependent variable. In this analysis,
green fruit yield per plant was taken as dependantible and rest of the characters
were considered as independent variables. Thetsasiuthe present study with respect
to direct and indirect effects on marketable yieédt plant at phenotypic and genotypic

level are presented in Table 4.9 and Table 4.1(dasdribed in detail asrespectively:
4.4.2 Path analysis at genotypic level

A perusal of genotypic path coefficient analysidicated that maximum positive
direct effect on marketable fruit yield per planasvimposed by average fruit weight
(1.216), number of marketable fruits per plant §8)9 days to 50% flowering (0.639),
stem length to forking (0.315), fruit diameter @12, number of primary branches per
plant (0.159) and number of seeds per fruit (0.08B)ximum negative direct effect on
marketable fruit yield per plant was registered aigerage fruit weight, days to first
picking (-0.701), weight of 100 seeds (-0.2743gnstdiameter (-0.262), fruit length
(-0.240), pedicel length (-0.221), plant spread.13@), plant height (-0.118) and
marketable fruit yield per plant (-0.003).

Days to first picking had maximum positive indirezffect via days to 50%
flowering (0.609), fruit diameter had maximum po&tindirect effect via days to 50%
flowering (0.258), fruit length had maximum posdiwndirect effect via average fruit
weight (0.721), number of marketable fruits pernplaad maximum positive indirect
effect via days to first picking (0.120), number pfimary branches per plant had
maximum positive indirect effect via average fwigight (0.167), number of seeds per
fruit had maximum positive indirect effect via aage fruit weight (0.356), pedicel
length had maximum positive indirect effect via mage fruit weight (0.500), plant
height had maximum positive indirect effect via rnan of marketable fruits per plant
(0.333), plant spread had maximum positive indieféeéct via days to 50% flowering
(0.272), stem diameter had maximum positive indiegfect via days to 50% flowering
(0.219), total soluble solids had maximum positindirect effect via average fruit
weight (0.475) and weight of 100 seeds had maxinpgsitive indirect effect via
average fruit weight (0.125).

On the other hand days to 50% flowering had marinmegative indirect effect

via days to first picking (-0.668), average fruieight had maximum negative indirect
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effect via number of marketable fruits per plan®3B), fruit diameter had maximum
negative indirect effect via days to first picki(§.371), number of marketable fruits per
plant had maximum negative indirect effect via ager fruit weight (-0.427), number of
primary branches per plant had maximum negativerant effect via days to 50%

flowering (- 0.155), number of seeds per fruit maaximum negative indirect effect via
days to first picking (-0.321), plant height hadxmmaum negative indirect effect via days
to first picking (-0.307), plant spread had maximnagative indirect effect via days to
first picking (-0.299), stem diameter had maximuegattive indirect effect average fruit
weight (-0.319), stem length to forking had maximumagative indirect effect via

average fruit weight (-0.411) and total solubleid®lhad maximum negative indirect

effect via number of marketable fruits per pla®t3415).

Bijalwan et al. (2013) reported positive direct effect of days @%®& flowering,
fruit length and plant height at genotypic levetlatays to first picking at phenotypic
level while fruit diameter, number of marketableifs per plant and average fruit weight
both at phenotypic and genotypic level in contraditto negative direct effect for days
to first picking, fruit length, pedicel length agmgptypic at phenotypic level. Rohini et al.
(2015) reported positive direct effect for pedilegigth, number of fruits per plant while
negative direct effect for plant height, days t&®b€@owering, fruit length, number of
seed per fruit and weight of 100 seeds. Vikrenal. (2014) observed positive direct
effect for days to 50% flowering, plant height, aem of marketable fruits per plant and
fruit length while negative direct effect for nunnloé seeds per fruit. Vidya et al. (2018)
recorded positive direct effect for plant heighaysl to 50 % flowering, days to first
picking, fruit length, fruit length, number of matiable fruit and pedicel length whearas
negative direct effect for stem diameter. Shwettal. (2018) showed positive direct
effect with average fruit weight, number of marls¢afruit per plant, fruit diameter and
fruit length, while it showed negative values fdam height days to 50 % flowering.
Reddy et al. (2008) depicted positive direct effect for daps50% flowering, plant
height, number of primary branches per plant, nundfemarketable fruits per plant,
average fruit weight and pedicel length in contriastnegative direct effect on fruit

length and weight of 100 seeds.
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Table 4.9 Path coefficient analysis showing the rdict and indirect effect of fifteen characters on rarketable fruit yield per plant
genotypic at level

DTFF | DTFP | AFW FD FL |NMFP |[NPBP | NSPF PL PH PS SD SLTF TSS | WHS | GCCMYP
DTFF | 0.640 | -0.669| 0.386| 0.098 0.011 -0.161 -0.039 0.02D.045 | -0.055| -0.066f -0.090  -0.049 0.000 -0.052 0.020
DTFP | 0.610 | -0.702| 0.553| 0.128 0.002 -0.165 -0.032 0.02D.049 | -0.052| -0.066f -0.072 -0.064 0.000 -0.063 0.153
8 r
P

AFW | 0.203 | -0.319| 1.217| 0.018 -0.142 -0.339 0.022 0.010.091 | -0.024| -0.032 0.069 -0.10] -0.001 -0.028 0.462
FD 0.258 | -0.372| 0.088| 0.24p 0.142 0.019 -0.021 0.007.13% | -0.040| -0.037| -0.10( -0.102 -0.001 -0.02 0.145

FL -0.028 | 0.007 0.721] -0.1430.240| -0.145| 0.045 0.010 -0.129 0.021 -0.003 0.1240.040 0.000 0.048 0.329"
NMFP | .0.107 | 0.120| -0.427| 0.006 0.036 0.964 0.016 -0.009.047 | -0.041| -0.020 -0.058 0.059 0.001 0.077 0.576™

NPBP | .0.155 | 0.141 0.168| -0.0320.068| 0.097| 0.160 -0.019 -0.096 0.037 0.029  0.076).085 0.000 0.074| 0.488"
NSPF | 0.230 | -0.321| 0.357| 0.028 -0.042 -0.1%2 -0.052 0.059.025 | -0.038| -0.048 -0.037 0.017 0.001 -0.1219 -0.098

PL -0.129 | 0.156 0.500f -0.1470.139| 0.206| 0.069 -0.007 -0.222 -0.002 0.021  0.1100.016 0.000| 0.097| 0.528
PH 0.296 | -0.307| 0.248| 0.0838 0.043 0.334 -0.037 0.019.004 | -0.118| -0.113 -0.188 -0.02 0.000 -0.002 0.229
PS 0.273 | -0.300| 0.252| 0.058 -0.005 0.126 -0.030 0.019.030 | -0.086| -0.155 -0.156  -0.04( 0.000 0.0p8 0.039
SD 0.219 | -0.191| -0.319, 0.092 0.113 0.213 -0.046 0.00®.093 | -0.085| -0.092 -0.263 0.085 0.000 -0.0833 -0.207
SLTF | -0.100 | 0.142| -0.412] -0.0780.031| 0.182| 0.043 0.004 -0.011 0.009 0.023 -0.07@.315 0.002 | -0.062 -0.045
TSS | 0.041 | -0.037| 0.476/ 0.086 0.048 -0.316 0.017 -0.016.013 | 0.005| 0.011] 0.017 -0.212  -0.004 0.089 0.131
WHS | 0.120 | -0.162| 0.125| 0.064 0.042 -0.270 -0.043 0.026.079 | -0.001| 0.033] -0.032 0.071 0.001 -0.274 -0.223

\"Z Al

Where,

DTFF = Days to 50% flowering, DTFB Days to first picking, AFW = Average fruit weighED = Fruit diameter, FL = Fruit length, NMFP = Nuarbof
marketable fruits per plant, NPBP = Number of priynBranches per plant, NSPF = Number of seedsrpér PL = Pedicel length, PH = Plant height, P®lant
spread, SD = Stem diameter SLTF = Stem length tkirfg, TSS = Total soluble solids, WHS = Weight Id&#0 seeds and GCCMYPP = Genotypic correlation
coefficient with marketable fruit yield per plant.

Residual effect 0.00495
Diagonal figures represent the direct effect.
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4.4.1 Path analysis at phenotypic level

In the present investigation, path analysis atnptypic level revealed that
maximum positive direct effect on marketable fryield per plant was registered by
number of marketable fruits per plant (0.699), agerfruit weight (0.459), days to first
picking (0.292), number of primary branches pemnpi@.250), fruit diameter (0.242),
fruit length (0.222), plant height (0.114) and pedliength (0.038). Maximum negative
direct contribution on marketable fruit yield pgéam was made by plant spread (-0.217),
days to 50% flowering (-0.182), days to 50% flowgr{-0.117), stem diameter (-0.072),
weight of 100 seeds (-0.043), total soluble so(i@s019) and stem length to forking
(-0.007).

Days to 50% flowering had maximum positive indireffect via days to first
picking (0.2716), fruit length had maximum positiredirect effect via average fruit
weight (0.248), number of seeds per fruit had maximpositive indirect effect via
average fruit weight (0.137), pedicel length hadkimam positive indirect effect via
average fruit weight (0.174), plant height had maxn positive indirect effect via
number of marketable fruits per plant (0.237), plapread had maximum positive
indirect effect via days to first picking (0.122tem diameter had maximum positive
indirect effect via number of marketable fruits jpaint (0.137), stem length to forking
had maximum positive indirect effect via numbemuadrketable fruits per plant (0.124),
total soluble solids had maximum positive indireffect via average fruit weight (0.133)
and weight of 100 seeds had maximum positive iotiedfect via days to first picking
(0.585).

On the other hand days to days to first picking heaximum negative indirect
effect via days to 50% flowering (-0.169), averdget weight had maximum negative
indirect effect via number of marketable fruits pant (-0.228), fruit diameter had
maximum negative indirect effect via fruit lengt®.(.22), fruit length had maximum
negative indirect effect via fruit diameter (-0.)3Bumber of marketable fruits per plant
had maximum negative indirect effect via averaget fweight (-0.150), number of
primary branches per plant had maximum negativerdantl effect via days to first
picking (-0.052), pedicel length had maximum negatndirect effect via fruit diameter
(-0.124), plant height had maximum negative indireffect via plant spread (-0.154),
stem diameter had maximum negative indirect effegtplant spread (-0.119), stem

length to forking had maximum negative indireceetfvia average fruit weight
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Table 4.10 Path coefficient analysis showing thardct and indirect effect of fifteen characters omrmarketable fruit yield per plant
at phenotypic level

DTFF | DTFP | AFW | FD FL |NMFP | NPBP | NSPF | PL PH PS SD | SLTF | TSS | WHS |PCCMFYP
DTFF | -0.183 | 0.272| 0.131] 0.091 -0.007 -0.116 -0.057 @.03-0.007| 0.052| -0.090 -0.023 0.001 -0.0p1 -0.906 0.018
DTFP | -0.170 | 0.292| 0.197| 0.123 -0.002 -0.118 -0.045 @.050.008| 0.048| -0.091 -0.016 0.002 -0.0p1 -0.909 0.152
AFW | 0052 | 0.125| 0.459| 0.018 0.120 -0.228 0.0p7 -0.036.015 | 0.020| -0.041 0.01§ 0.00p -0.006 -0.0040.438™
FD | -0.069 | 0.149| 0.035 0.242 -0.122 0.012 -0.035 -0.018.020| 0.037| -0.050 -0.023 0.00p -0.006 -0.010 0.130
FL | 0.005 | -0.003| 0.248/ -0.133 0.222 -0.105 0.057 -0.010.020 | -0.020| -0.004 0.030 -0.001 0.001  0.0p6 0.305
NMFP | 0030 | -0.050| -0.150 0.004 -0.033 0.699 0.0p5 0.018.008 | 0.039| -0.029 -0.014 -0.001 0.005 0.0100.561™
NPBP | 0.042 | -0.052| 0.049| -0.034 0.05p 0.089 0.251 0.037.0140| -0.026| 0.036| 0.017 -0.002 -0.002 0.0100.459™
NSPF | -0.060 | 0.125| 0.137| 0.028 0.035 -0.109 -0.079 -0.110.004 | 0.035| -0.063 -0.009 0.00p 0.006 -0.015-0.091
PL | 0033 | -0.061| 0.175 -0.12% 0.11f 0.139 0.090 0.011.03® | 0.002| 0.024| 0.024 0.00p 0.001 0.0150.482™
PH |-0.083| 0.123| 0.082| 0077 -0.038 0.237 -0.056 -0.036.001 | 0.114| -0.155 -0.04f 0.001 0.000  0.0p0 0.221
PS | -0.076 | 0.122| 0.087| 0.055 0.004 0.093 -0.041 -0.038.004 | 0.081| -0.218 -0.040 0.001 0.0d1 0.0p8 0.041
SD | -0.057| 0066| -0.112 0077 -0.091 0137 -0.059 4.01-0.013| 0.073| -0.119 -0.073 -0.002 0.001 -0.d03-0.189
SLTF | 0.027 | -0.058| -0.146 -0.07% 0.02f 0.125 0.062 -0.008.002 | -0.009| 0.031] -0.018 -0.008 0.011 -0.008 -0.042
TSS | -0.012 | 0.012| 0.134| 0.069 -0.014 -0.184 0.029 0.03€.001 | -0.002| 0.015| 0.004 0.004 -0.020 0.0p4 0.071
WHS | -0.027 | 0.059| 0.046| 0.053 -0.029 -0.165 -0.059 ©.040.013| 0.000| 0.042] -0.006 -0.041 0.002 -0.044-0.183

Where,

DTFF = Days to 50% flowering, DTFB Days to first picking, AFW = Average fruit weighED = Fruit diameter, FL = Fruit length, NMFP = Nuerbof
marketable fruits per plant, NPBP = Number of priynaranches per plant, NSPF = Number of seedsrpédr PL = Pedicel length, PH = Plant height, P8lant
spread, SD = Stem diameter SLTF = Stem length tkirffg, TSS = Total soluble solids, WHS = Weight1df0 seeds and PCCMFYP = Phenotypic correlation
coefficient with marketable fruit yield per plant

Residual effect 0.0853

Diagonal figures represent the direct effect
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(-0.146), total soluble solids had maximum negatindirect effect via number of
marketable fruits per plant (-0.184) and weighfl®0 seeds maximum negative indirect
effect via had maximum negative indirect effect miamber of marketable fruits per
plant (-0.164).

4.5  Genetic Divergence

In order to measure the genetic distance betwepualations for number of traits,
the genetic divergence in clustering pattern wagkegb out in the present studies. The
analysis of variance revealed highly significarftedences among the genotypes for all
the characters studied, indicating the existenogidé genetic divergence among them.
Information on genetic diversity was also useddentify promising diverse genotypes,

which may further be used in breeding programmes.

Clustering pattern based upon MahalanobfsvRlues for 20 diverse genotypes
were presented in table 4.11. All the genotypeswgeouped into 3 clusters. Maximum
number of genotypes were accommodated in clugter)Ifollowed by cluster Il (6) with

minimum number of genotypes in cluster Il (3).

Table 4.11: Clustering pattern of twenty genotypesn the basis of genetic divergence

Cluster | Number of Genotypes along with their sources
genotypes
I 11 LC-C-1 (Neri), LC-C-9 (Neri), LC-C-3 (Neri), LC-@-(Neri), LC-C-

6 (Neri), LC-C-7 (Neri), LC-C-8 (Neri), LC-C-9 Neri), LC-C-10
(Neri), LC-C-11 (Neri), LC-C-12 (Neri), LC-C-18 @Mi).

Il 6 LC-C-2 (Neri), LC-C-13 (Neri), LC-C-15 (Neri), LC-@6 (Neri), LC-
C-19 (Neri), LC-C-20 (Neri)
" 3 LC-C-5 (Neri), LC-C-14 (Neri), LC-C-17 (CSK HPKV Ranpur)

Group constellation of chilli genotypes througmegc divergence has also been
reported by Kumaet al. (2010), Hasamt al. (2015), kumaret al. (2018), Pradhast al.
(2017), Pujaet al (2017) and Janakt al. (2016).

Average inter-cluster and intra-cluster distanD&z)(vaIues are presented in
Table 4.12. The diagonal figures in the table re@né the intra-cluster distance. The
intra-cluster distance varied from 3.83 (clustetol.47 (cluster 1ll). Since crossing of
genotypes belonging to same cluster do not expecyie¢ld superior hybrids or

segregants, hence inter cluster distances werenaldaed out. The inter cluster distance
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was maximum to the tune of 5.56 between clustemd Il followed by cluster | and
[11 (5.03). The minimum inter cluster distance wasserved for cluster | and Il (4.78).
The cluster with higher inter cluster distancedaatkd that the genotypes included in
those clusters had high genetic variation and kytation between genotypes of these
cluster may result heterotic progenies becausemfargence of diverse genes scattered

in parents.

Table 4.12: Average intra (Diagonal) and inter- clster (Lower half diagonal) distance

(0.
Clusters I 1 1l
I 3.83
I 4.78 4.27
Il 5.03 5.56 4.47

A wide range of inter cluster genetic distance agnthe different cluster of chilli
genotypes have also been reported by Kuehak. (2010) ), Hasaet al. (2015), kumari
et al. (2018), Pradhaat al. (2017), Pujaet al (2017) and Janalkt al. (2016).

Further, for getting the reliable conformity on thasis of cluster means, it was
calculated for various horticultural traits and Heeen presented in the table 4.13. For
days to 50% flowering lowest mean was recordeduster | (49.00) followed by cluster
11 (52.11) and cluster 11 (52.33). For days tstfpicking lowest mean was recorded in
cluster | (79.15) followed by cluster 1l (83.06)uster Il (83.11). The average fruit
weight was found to be maximum in cluster Il (4.3@lowed by cluster Il (3.36) and
cluster | (2.75). Maximum fruit diameter was reamddn cluster Il (1.12) followed by
cluster 1 (0.97) and cluster 11l (0.91) while maxim fruit length was observed in cluster
1l (8.18) followed by cluster | (5.74) and clustdr (5.45). Maximum number of
marketable fruits per plant was recorded in clustef43.05) followed by cluster |
(40.88) and cluster 11l (19.29). For number of paiy branches per plant highest mean
was recorded in cluster Il (4.01) followed by carst (3.90) and cluster Il (3.52).
Maximum Number of seeds per fruit was recorded luster 1ll (70.96) followed by
cluster Il (68.28) and cluster | (59.87). For pedliength highest mean was recorded in
cluster 11 (3.18) followed by cluster | (3.11) aohlister 11l (3.06) while for plant height
highest mean was recorded in cluster Il. (69.50p\aed by cluster | (53.06) and cluster
[l (52.24). Maximum plant spread was recordedluster Il (49.42) followed by cluster
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[11 (40.82) and cluster | (37.25). For Stem diamdtighest mean was recorded in cluster
II (0.86) followed by cluster | (0.77) and clustiér (0.72) while for stem length to
forking highest mean was recorded in cluster I@&pfollowed by cluster Il (24.32) and
cluster Il (23.13). Maximum total soluble solidsasvrecorded in cluster Il (5.09)
followed by cluster | (4.98) and cluster Il (4.98hile maximum weight of 100 seeds
was recorded in cluster Il (0.51) followed by dkrsl (0.47) and cluster Il (0.46).
Maximum marketable fruit yield per plant was reaatdn cluster Il (0.15) followed by
cluster | (0.13) and cluster 111 (0.09). Earlier ikkers like Kumaset al. (2010) ), Hasamt

al. (2015), Kumaret al. (2018), Pradhast al. (2017), Pujaet al (2017) and Janalkt al.

(2016) have also indicated significance of divergeim chilli.

Table 4.13: Cluster means for different characteramong twenty genotypes of chilli

Characters Cluster Cluster Cluster
I I Il
Days to 50% flowering 49.00 52.33 52.11
Days to first picking 79.15 83.06 83.11
Average fruit weight (g) 2.75 3.36 4.33
Fruit diameter (cm) 0.97 1.12 0.91
Fruit length (cm) 5.74 5.45 8.18
Number of marketable fruits per plant  40.88 43.05 19.29
Number of primary branches per plan 3.90 4.01 3.52
Number of seeds per fruit 59.87 68.28 70.96
Pedicel length (cm) 3.11 3.18 3.06
Plant height (cm) 53.06 69.50 52.24
Plant spread (cm) 37.25 49.42 40.82
Stem diameter (cm) 0.77 0.86 0.72
Stem length to forking (cm) 25.06 24.32 23.13
Total soluble solids(°B) 4.98 4.95 5.09
Weight of 100 seeds (g) 0.47 0.46 0.51
Marketable fruit yield per plant (kg) 0.13 0.15 0.09
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Plate 1. Nursery production




Plate 2. Field view experimental chilli crop
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Plate 3. Diversity in 20 chilli genotypes
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Plate 4. Some elite genotypes of chilli with good overall perfomance




Chapter-5
SUMMARY AND CONCLUSION

The present investigation entitledEXploration of genetic variability in chilli
(Capsicum annuum L.) present in subtropical region of Himachal Pradesh™ was
carried out with 20 genotypes of chilli includingrjmukhi as a standard check to ascertain
the variability, heritability, genetic advance,r&dations, path coefficient analysis and
genetic divergence. The experiment was laid ouRamdomized Complete Block Design
with three replications at Vegetable Research Fébepartment of Vegetable Science,
College of Horticulture and Forestry, Neri, HamirpDr YS Parmar University of
Horticulture and Forestry, Nauni, Solan (HP)) dgrkharif season, 2018. The transplanting
was done during third week of july 2018 at a spaah 45 x 45 cm in a plot size of 1.8x
2.25m. The observations were recorded on varioasackersviz.,, days to 50 % flowering,
days to first picking, average fruit weight (g)yitrdiameter (cm), fruit length (cm), number
of marketable fruits per plant, number of primargriches per plant, days to 50% flowering,
pedicel length (cm), plant height (cm), plant spgréam), stem diameter (cm), stem length to
forking (cm), total soluble solids(°B), weight 800 seeds (g) and marketable fruit yield per
plant (kg).

Mean performance

The analysis of variance showed highly significdifterences among the genotypes
for all the horticultural traits under study. Thengtype LC-C-26 was the earliest for days to
50% flowering and also exhibited minimum numberdafys to first picking which was
significantly at par with LC-C-1. The genotype LGC1Qook minimum days to first picking
while genotype LC-C-27 took maximum days. The GgpetLC-C-38 produced fruits with
maximum average fruit weight while genotype LC-C{®duced fruits with minimum
average fruit weight. Maximum fruit diameter wassetved in LC-C-27 followed by LC-C-
8, whereas, minimum fruit diameter was recorded@C-9. The maximum value for fruit
length was observed in genotype LC-C-38, likewise rhinimum value for fruit length was
observed in genotype LC-C-27. The genotype LC-Cr8dpced maximum number of
marketable fruits per plant, whereas, it was olerminimum on genotype LC-C-51.
Maximum number of primary branches was observed GrC-22 while it was observed

minimum on LC-C-8. Maximum number of seeds pett fiuas observed in LC-C-8 whereas



it was observed minimum on LC-C-2Blaximum pedicel length was recorded in standard
check variety Surajmukhi while it was observed mam on LC-C-27. Maximum plant
height was observed in LC-C-8 while it was obsermadimum on LC-C-22. Maximum
plant spread was observed in LC-C-27 followed by@-@24 while it was recorded minimum
on LC-C-24.Maximum value of stem diameter was observed in L-€7Cwhile it was
recorded minimum on LC-C-18. Maximum value of stiemgth was observed in LC-C-24
followed by LC-C-22 while it was recorded minimunm &C-C-27. Maximum TSS was
recorded in LC-C-27 while it was recorded minimumLC-C-24. Weight of 100 seeds was
recorded maximum on LC-C-15 whereas it was obsemeumum on LC-C-1Maximum
marketable fruit yield was harvested from LC-C-2Rilev it was recorded minimum on LC-
C-51.

Parameters of variability

High phenotypic and genotypic coefficient of véioa existed for marketable fruit
yield per plant, fruit length, average fruit weightimber of marketable fruits per plant, and
number of primary branches per plant, stem lengtfotking and fruit diameter. Moderate
phenotypic and genotypic coefficient of variatiomsvexhibited for plant spread, pedicel
length, weight of 100 seeds, plant height, numlieseeds per fruit and stem diameter while
days to 50% flowering, total soluble solids andsl&y first picking showed low magnitude
of phenotypic and genotypic coefficient of variatioHigh heritability estimates were
observed for all the traits among all genotypesleviiigh estimates of genetic gain
were observed for marketable fruit yield per pldniit length, number of marketable fruits
per plant, average fruit weight, number of primbargnches per plant, stem length to forking,
fruit diameter, plant height, plant spread, pedieabth, weight of 100 seeds and number of

seeds per fruit.
Correlation studies

The correlation coefficients among the differehiacters were worked out at both
phenotypic and genotypic levels. The results reacethiat marketable fruit yield per plant had
positive and significant association with averageitfweight, fruit length, number of
marketable fruits per plant, number of primary lotaes and pedicel length. Thus, from the
correlation studies it is concluded that selectshould be followed as a criteria for

improvement of fruit yield in chilli.

65



Table 5.1 Best three genotypes with respect to daéfent horticultural traits in chilli

Character Genotypes Mean
. - LC-C-1 45.34
0,
Days to 50 % flowering (minimum) LC-C-26 45.33
LC-C-15 46.33
_ — LC-C-1 74.33
Days to first picking (mature green stage) LC-C-26 75.33
LC-C-15 76.67
_ . LC-C-38 5.67
Average fruit weight (g) Surajmukhi 4.85
LC-C-51 3.93
— LC-C-27 1.73
Fruit diameter (cm) LC-C-15 1.21
LC-C-18 1.17
. LC-C-38 12.07
Fruit length (cm) LC-C-22 8.40
LC-C-36 7.14
_ LC-C-8 61.50
Number of marketable fruits per plant LC-C23 53.53
LC-C-22 50.80
_ LC-C-22 7.13
Number of primary branches per plant LC-C26 5.20
LC-C-9 5.00
_ LC-C-8 77.07
Number of seeds per fruit LC-C-24 77.00
LC-C-14 72.73
_ Surajmukhi 4.29
Pedicel length (cm) LC-C-9 3.98
LC-C-38 3.74
_ LC-C-8 80.00
Plant height (cm) LC-C-27 70.80
Surajmukhi 68.47
LC-C-27 55.13
Plant spread (cm) LC-C-8 52.31
LC-C-24 52.08
_ LC-C-8 0.94
Stem diameter (cm) LC-C-27 0.94
LC-C-19 0.90
. LC-C-24 37.47
Stem length to forking (cm) LC-C-22 33.47
LC-C-21 29.43
- LC-C-27 5.67
Total soluble solids (°B) LC-C-9 5.16
LC-C-19 5.15
. LC-C-15 0.61
Weight of 100 seeds(qg) LC-C-51 0.59
LC-C-18 0.57
- LC-C-22 0.27
Marketable fruit yield per plant(kg) Surajmukhi 0.24
LC-C-8 0.17
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Path coefficient analysis

The path coefficient analysis at phenotypic andogypic level revealed that the
maximum positive direct effect on marketable fyaéld per plant was registered by number
of marketable fruits per plant, average fruit wejgtumber of primary branches per plant and
fruit diameter while maximum negative direct capirion on marketable fruit yield per plant
was made by plant spread, stem diameter and weigh00 seeds. Therefore, selection
should be exercised to increase the marketabl¢ yrald per plant which was directly
affected by number of marketable fruits per plangrage fruit weight, number of primary

branches per plant and fruit diameter for direqirovement of green fruit yield per plant.

Genetic divergence

For those traits, where selection is not resp@naivd non-additive gene action plays
major role in the expression, hybridization betwelwerse parents on the basis of their
cluster mean performance to get superior hybridgransgressive segregants in &
subsequent generations. In the present studiesh@rbasis of genetic divergence, 20
genotypes were grouped in to three clusters andmuax intercluster distance was recorded
between Il and 1l clusters. Therefore, the hylmadion between the genotypes of cluster II

and Il can be utilized for getting superior hylsrior recombinants in segregating population.
CONCLUSION

* On the basis of overall performance, out of 20 ¢gres, LC-C-22, LC-C-8 and
Surajmukhi were found superior for marketable fiyigld and other important
characters.

* The estimates of PCV and GCV were high for market&tuit yield per plant,
fruit length, average fruit weight, number of madtde fruits per plant, and

Number of primary branches per plant, stem lengtfotking and fruit diameter.
» High heritability was observed for all the charastemong all genotypes.

* Genetic advance was observed high for marketabli¢ yreld per plant, fruit
length, number of marketable fruits per plant, ager fruit weight, number of
primary branches per plant, stem length to forkiingit diameter, plant height,

plant spread, pedicel length, weight of 100 seedsraimber of seeds per fruit.
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A positive and significant correlation coefficieat marketable fruit yield was
observed for fruit length, average fruit weightymher of marketable fruits per

plant, number of primary branches and pedicel kengt

In path coefficient analysis at genotypic levelyslao fifty per cent flowering,
average fruit weight, fruit diameter, no. of maddde fruits per plant, no. of
primary branches and stem length to forking hadtipesand direct effects on
marketable fruit yield per plant.

In path coefficient analysis at phenotypic leveysito first picking, average fruit
weight, fruit diameter, fruit length, no. of markbte fruits per plant, no. of
primary branches, pedicel length and plant heigtat positive and direct effects

on marketable fruit yield per plant.

The intra-cluster distance varied from cluster Ictaster Ill. The inter cluster
distance was maximum to the tune of between clustand Il followed by
cluster | and Ill. The minimum inter cluster distanwas observed for cluster |

and Il.

For quality traits like total soluble solids, geyyjo¢s LC-C-9, LC-C-18 and LC-C-

38 were found significantly superior to all othengtypes.
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APPENDIX-I|

Mean meteorological data during the study periodKharif, 2018)

, Relative Mean
Month Rainfall Humidity (%) | Temperature (°C)
(mm)

June, 2018 127.6 49.87 29.49
July, 2018 3254 72.51 27.56
August, 2018 407.8 76.43 26.54
September, 2018 291.6 75.67 24.65
October, 2018 11.4 58.87 21.36
November, 2018 20 62.59 17.03
December, 2018 4.6 60.67 12.65

Source: Meteorological Observatory, Department of Soil Science and Water
Management, College of Horticulture and Forestry, Neri, Hamirpur HP

177 001



APPENDIX- I

Analysis of variance for various horticultural traits in chilli

Source Mean sum of squares

Character Replications Genotypes Errors Total

Df 2 19 38 59

Days to 50% flowering. 2.433 32.996 0.568 650.933
Days to first picking 0.133 42.251 0.418 818.583
Pedicel length (cm) 0.035 0.811 0.042 17.032
Fruit length (cm) 2.853 10.466 0.215 209.886
Fruit diameter (cm) 0.033 0.136 0.004 2.776
Average fruit weight (g) 0.182 2.519 0.086 51.300
Number of marketable fruits per plant 0.902 351.756 2.508 6779.557
Marketable fruit yield per plant (kg) 0.002 0.008 .0@e 0.160
Total soluble solids 0.628 0.298 0.042 7.869
Number of primary branches per plant. 0.217 3.314 129 68.093
Plant height (cm) 10.241 248.428 2.638 4830.607
Stem length to forking (cm) 2.523 104.262 1.068 20829
Stem diameter (cm) 0.007 0.022 0.001 0.475
Plant spread (cﬁ) 1.811 175.295 1.932 3405.845
Number of seeds per fruit 22.974 164.723 3.969
Weight of 100 seeds (Q) 0.008 0.016 0.002 0.378

*Significant at 5% level of significance
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