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ABSTRACT

The present investigation entitled;Genetic variability, character
association and divergence studies in chilliGapsicum annuum L.) germplasm”
was conducted at AICRP on Vegetable Crops, Orissaddsity of Agriculture &
Technology, Bhubaneswar, Odisha, India duriRapi season of 2017-18 with an
objective to study the nature and extent of genaitability in chilli genotypes for
improvement in fruit yield and yield attributingatts. Thirty four genotypes were
evaluated in a RBD with three replication. The ggpes were evaluated on the basis
of 17 parameters that included growth, yield andligguparameters.

The analysis of variance revealed significant défee among 34 genotypes
for all the character studied indicating the presewnf variability in the studied
material. The GCV and PCV were more in fruit yigler plant (37.02 % and 40.75
%), average dry fruit weight (19.25 and 20.42 %)l average fresh fruit weight
(33.10 and 34.38 %). High heritability was foundhwi'SS (96.18 %), average dry
fruit weigh (92.69 %), and average fresh fruit wi¢91.33 %); genetic advance as
percentage of mean was higher in case of dry fieid per plant (69.28 %) and
average dry fruit weight (65.64 %). Characters bkerage fresh fruit weight, number
of fruits per plant, fruit girth, and average dmuit weight were positively and
significantly correlated to yield at genotypic amhenotypic level. However,
significant negative correlations were found withysl to initial flowering, days to
50% flowering and leaf area.

Character like number of fruits per plant, averégsh and dry fruit weight
and fruit girth exhibited high direct positive effewith yield along with high
correlations. All the genotypes were grouped intdusters based on Mahalanobi’s
D? statistics. The cluster | consisted of 9 genotymhsster Il had 12 genotypes,
cluster IV had 8 genotype and cluster Il & clustehad single genotype. Maximum
inter cluster distance was found between clustarnidl VI (217.467) and high cluster
mean value for yield was recorded in cluster IbrRrthe present investigation it can
be concluded that the genotypes BC-28(1529.20)58E7(1493.24) and BC-78-1-
2(1424.44) ranked according to dry vyield per plg) @nd genotype BC-40-
2(66.66),BC-40-2-1-1(56.60) and Utkal Rashmi(52.1&hked according to their
ascorbic acid content(mg/100g). However, for cnopriovement in chilli number of
fruits per plant and average fruit weight alonghwather desirable characters may be
taken into consideration.
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INTRODUCTION

Chilli or hot pepper Capsicum annuum L.) native to new world tropics is one
of the most important vegetable and spice crogliover the world. In India, it is an
indispensable spice cum vegetable in every houdel®@hilli belongs to family
solanaceae of the genus capsicum with eleven spao the diploid chromosome
number of this genus is 2n=2x=24.

Chillies were cultivated from 3500B.C. Christophé&olumbus who
discovered America in 1493 brought chilli to thetref the world. Through, it was
introduced in India, late in the %&entury, chillies have become an essential part of
Indian cuisine and are valued for their charadiesspungency, color, aroma and
taste it imparts to the food materials. Majoritytloé Indian chilli belonging to species
Capsicum annuum L. is distinguished for its medium pungency andrskluration .It
is cultivated almost all the states of the coutikg Andra Pradesh, Karnataka, west
Bengal, Madya Pradesh, Odisha ,Rajasthan,Maha@sjeaat,Bihar etc.

India is the world’s leader in production of bagjreen and dried chilli. Green
chilli occupies area of 2.87 lakh ha area with pigitbn of 34.06 lakh MT followed
by china and dry chilli occupies area of 0.83 ldkharea with production of 18.72
lakh MT and productivity 2.25t/ha. In Odisha dryilchs cultivated in an area of
65.50 thousand hectares with production 64.50 #rodisVIT and productivity 0.98
t/ha. (NHB 2017).

In spite of its great important, very little effohave been made for its
improvement in the past. The average dry yield.252ha, it is low as compared to
progressive chilli producing countries like Koreadalndonesia (4 to 5 t/ha). Low
yield is mainly due to lack of improved variety, bdngds and susceptibility of the
variety to disease and insect pests and poor dubptaf a variety in different agro

climatic condition.

High variability present in this crop in India hast been fully utilized.
Limited efforts have been made by some researchutes to release varieties suited

for different location with resistant to insect pasd disease with high yield. There is



an urgent need to evaluate and develop importanéties for different purposes
based on various traits. Highly resistant and stéibks need to be evaluated for use
in the future breeding programme. Chilli, beingadten self-pollinated crop is often
found with enormous amount of variability for yieldnd other economically
important yield attributes character. There is asality to exploit the available

variability to achieve substantial crop improvemienchilli.

Varietal improvement work consequently dependshmamount of genetic
variability present in existing material. The @@ assessment of nature and
magnitude of variability in the germplasm stoclore of the important pre-requisites

for formulating effective breeding methods (Kristehal., 2007).

Greater the variability in a population, rheare the greater chance for
effective selection for desirable types (Vavilo®51). When variability is partitioned
into heritable and non-heritable components, efficy of selection is better
understood. Heritability is the portion of phenatypariation which is transmitted
from parent to progeny. Higher the heritable vavratgreater will be the possibility
of fixing the characters by selection. Hence, hbility studies are of foremost
importance to judge whether the observed varidtom particular character is due to
genotype or due to environment. Heritability estiesamay not provide clear
predictability of the breeding value. Thus, estim@f heritability accompanied with
genetic advance is generally more useful than dislity alone in prediction of the
resultant effect for selecting the best individudishnsoret al., 1955).Wide ranges of
variability reportedly exist in this crop (Munsha Behera, 2000). The improvement

of genotypes is based on the amount of genetiabitity present in existing material.

Correlation and path coefficient analypevides information regarding the
nature and magnitude of various characters assmtsaand help in the measurement
of direct influence of one variable on other. Ctatien coefficient analysis measures
the mutual relationship between various plant attara and determines the
component characters on which selection can bedbiaseamprovement in yield of
chilli crop. Path coefficient analysis would help assessing the direct and indirect
effects of each component towards vyield of crop adentifying the reliable

characters contributing to total yield. Mahalansti? technique analysis appears to



be a positive approach which is based on multiteaaalysis and serves to be a good

index of estimating genetic diversity (Gadekgal., 1992).

However, collection, evaluation and character aatioo of existing
germplasm for yield and yield attributes charaeted other traits is an important step
in crop improvement. Keeping this in view, the gmsinvestigation initiated was
carried out at AICRP on Vegetable crops with soomallgermplasm along with some

elite varieties with the following objective.

1. To study genetic variability with respect to growtyield and yield

attributing traits of chilli germplasm.
2. To study character association among the germplasm.

3. To study path analysis of chilli germplasm and gendivergence

through ¥ analysis.

4. To estimate the quality parameters in chilli gerasph.




REVIEW OF LITERATURE

In the present investigation, an effort has beedento study the genetic
variability, heritability, genetic advance, corada, path coefficient analysis and

genetic divergence in chilli.

The literature available related to present studljtled, “Genetic variability,
and character association and divergence studieghilh (Capsicum annuum L.)

germplasm” have been reviewed in this chapter utigefollowing broad outlines:

2.1  Genetic variability, heritability and genetic adean
2.2 Correlation coefficient and Path coefficienalysis, and
2.2  Genetic divergence

2.1  Genetic variability, heritability and geneticadvance

A critical estimate and study of genetic variagilis a pre-requisite for
initiating appropriate breeding procedures in cinmprovement programmes which
demands wide range of variability in a populatidhe improvement in any crop is
proportional to the magnitude of its genetic vaitigbpresent in the germplasm.
Greater the variability in a population, greatethis chance for effective selection for

desirable types (Vavilov, 1951).

The variability observed in any population could duige to two factors, the
genetic and environmental, which further decide gkeetic gain possible through
selection in the given population. The genetic amdironmental components of
variation were discussed in the early part of tsttury by Johannsen (1909), who
attributed the variation in a segregating poputatm both heritable and non-heritable

factors and variation within pure line to only emmvimental factors.

The phenotypic variability is a measure of varidpildue to genotype,
environment and their interaction. The genetic alglity is the true measure of
variability present in a population. It indicatdsetrelative magnitude of genetic
diversity existing in the plant population and tsetp compare the genetic variability

present for different traits.



The success of breeding programme for high yietti rality depends on the
nature and magnitude of variation available in tpenotypes. Selection from
guantitative trait is less efficient, if it is basen phenotypic expression. Hence, it is
necessary to estimate the relative extent of genatid non-genetic variability
exhibited by individual characters. So, partitianiof overall variability into heritable
and non-heritable components by calculating geradi@meters such as genotypic
coefficient of variation (GCV) and phenotypic coei#ént of variation (PCV) is
necessary (Chadha and Sindhu, 1983 and Singh agt,Si994).

Heritability

Heritability is the portion of phenotypic variatiomhich is inherited from
parents to offspring. Higher the heritable variatgreater will be the possibility of
fixing the characters by selection methods. Theegfderitability studies are of
foremost importance to judge whether the obsenagition for a particular character
is due to genotype or due to environment. The ratigenotypic variance to total
variance in non-segregating population is known hasitability in broad sense
(Hansonet al., 1956). Thus, heritability denotes the proportidpleenotypic variance

that is due to genotype which is heritable.

Genetic Advance

Genetic advance is the measure of improvement dhat be achieved by
practicing selection in a population. Genetic adearunder selection is the
improvement in the mean genotypic value of seleptadts over parental population
which further depends upon the genetic variabilisesent in the population,
heritability of the characters and the intensitysefection. Heritability estimates may
not provide clear predictability of the breedingluea Therefore, estimation of
heritability accompanied with genetic advance isiggally more useful than
heritability alone in prediction of the resultantfext for selecting the best
individuals (Johnsomt al., 1955). This is due to the fact that, a characteirta
high heritability may have very less phenotypiciaton thus leading to low
genetic advances. But, in the presence of additjgre effects high genetic
advances can be expected (Panse, 1957).



Thus, study on components of variance and heritaiolmponents with
suitable genetic parameters such as genotypic drehgbypic coefficients of
variation, heritability and genetic advance are ontgnt tools for the breeders in
selection of elite genotypes from diverse popuratio

In the following paragraph the works pertainingunatof genetic variability,

heritability and genetic advance in chilli have heeviewed.

Gogoi and Gautam (2002) studied genetic variabibtyvarious characters in
fifty-two chilli. The characters fruit drop percewge, fresh fruit yield per plant and
dry fruit yield per plant showed high PCV and GCNeritability estimates were
moderate to high for all the characters, excepnfonber of primary branches. High
heritability along with high genetic advance webserved for fruit length, number of
fruits per plant, fresh and dry fruit yield per plaFruit drop percentage and leaf area

index, indicating the importance of these traitgigid improvement programme.

Shivkumar and Hosamani (2006) evaluated sixty mjarotypes of chilies.
The study indicated that the moderate to high PGY@CV were observed for all the
characters, high heritability (broad sense) withhhgenetic advance as percent mean

was observed for most of the characters except pkight.

Ukkund et al. (2007) studied genetic variability, heritabilityenetic advance
and genetic advance as a percent over mean fovawsaracters in eighty chilli
accessions. High degree of variation was obsergealf characters. The difference
between phenotypic coefficient of variation and @gpic coefficient of variation
were found to be narrow for most of the traits gg@imary and secondary branches,
tertiary branches, fifty per cent flowering, eaalyd late fruit yield per plant. The high
estimates of heritability was found for plant heig®3.40%), days to first flowering
(83.50%), percent fruit set (70.70%), number oftérper plant(81.10%), fruit length
(92.40%), ten fruit weight (92.40%) and total gréerits per plant (88.40%). Most of
these characters also had moderate to high essroftgenetic advances as a percent

over mean except days to first flowering

Patil et al. (2008) conducted a field experiment with 37 cly#notypes. The
genotypic and phenotypic coefficients of variatere moderate on matured ripe
chilli yield (33.95% and 34.18%). Low GCV and PC\¥m recorded for plant height
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(14.06% and 14.22%), crown size (10.65% and14.25%nt girth (16.18% and
16.61%), primary branches (8.63% and 11.73%), staxgnbranches (8.81% and
10.45%), days to 50 per cent flowering (7.34% ari@%), number of fruits per plant
(18.62% and 19.47%) and dry chilli yield (26.56%d &6.85%), respectively. High
heritability in association with low genetic advanaver mean (GAM) was recorded
for plant height (97.80% and 28.66%). High heriiggbicoupled with moderate
genetic advance as per cent over mean for platht (94.90% and 32.35%), number
of fruits per plant (91.40% and 36.68%), maturegk rchilli yield (98.70% and
69.47%) and dry chili yield (97.80% and 54.11%)w eritability coupled with low

genetic advance as per cent over mean for perfreginset (33.40%and 6.72%).

Sharmaet al.,, (2010) conducted experiment on twenty three gealgtic
diverse genotypes of bell pepper. Significant défeces were observed among the
genotypes for all the traits. On the basis of mparformance, genotypes PRC-1,
SSP, Kandaghat Sel. and Ranichauri Sel-1were datpexd for fruit yield per plant,
average fruit weight, and number of fruits per pland took less number of days to
50% flowering. The PCV and GCV were high for fryield per plant and ascorbic
acid content indicating that these traits had wgetic variability and would
respond better to selection. High heritability wemecorded for average fruit
weight(91.29%), fruit yield per plant, fruit dianee¢84.29%), and number of lobes
per fruit(78.10%), days to first harvest (77.10%af area (89.24%) and ascorbic acid
(90.89% )content indicating the role of additivengeaction for the inheritance of

these traits.

Chattopadhyayet al., (2011) conducted an experiment and found thattwo
genotypes namely Chaitali Pointed and BC CH Sekdeviound most promising with
respect to green fruit yield per plant (272.79 d @21.10 g resp. ) and dry fruit yield
per plant (54.56 g and 44.44 g).PCV and GCV valimsgreen fruit weight
(119.95%, 111.26%), green fruit girth(89.76%, 48®)3weight of red ripe fruit
(112.02%, 111.93%), weight of dry fruit (111.63%4,0197%) and number of fruits
per plant (86.05%, 85.02%)(resp.) were recordedechigh. Green fruit yield per
plant, ascorbic acid content, and number of frpis plant also showed very high
broad-sense heritability and genetic advance. Rtarstudy of correlation and path
coefficient analyses, the number of fruits per planeen fruit length for green chilli,



weight of dry fruit and the number of fruits peapt for dry chilli were found to the

most important selection indices.

Jogiet al., (2015) studied genetic variability, heritabilignid genetic advance
as a per cent over mean for eleven characterftyrchiilli genotypes. High degree of
variation was observed for all characters. Theedéifice between PCV and GCV were
found to be narrow for most of the traits. The héglimates of heritability was found
for number of fruits per plant at first picking (28%), total number of fruits per plant
(94.67%), early yield (94.67%), late yield (95.62%)d total yield (91.37%), fruit
length (96.22%), fruit width (96.22%), stalk leng{®1.04%) and ten fruit weight
(96.44%), ascorbic acid (98.30%), chlorophyll-a.{®8%6), chlorophyll-b (97.52%)
and their total chlorophyll (97.87%).

Kumari (2013) studied nineteen genotypes of belppee. Significant
differences were observed for all the traits amoingteen diverse genotypes. Higher
genotypic and phenotypic coefficients of variatiwere recorded for number of fruits
per plant (30.49 % and 30.63 %), average fruit Wm€89.85 % and 30.03 %) and fruit
yield per plant (32.12 % and 32.26 %) indicatingttthese traits had wide genetic
variability and would respond better to selectibigh heritability coupled with high
genetic gain was observed for number of fruits plant (57.85 % and 57.85 %),
average fruit weight (60.62 % and 60.62 %) andt fjueld per plant (65.80 % and
65.80 %) indicating the role of additive gene actior the inheritance of these traits.

Pandey et al. (2013) studied variability parameters in sweet epp
Significant variation among all the genotypes wasorded for all the characters
studied. High heritability along with high GCV ahajh genetic gain was observed in
fruit weight, fruit yield per plant, number of ftgiper plant, total chlorophyll and fruit
width.

Magaiji et al., (2014) carried two experiments to study the genaitability
among chili pepper for heat tolerance and morphgiplogical traits and to estimate
heritability and genetic advance expected from ctiele. There was a highly
significant variation among the genotypes in resgomo high temperature cell
membrane thermo stability (CMT), photosynthesise,raplant height, disease

incidence, fruit length, fruit weight, number ofuits, and yield per plant. At 5%



selection intensity, high genetic advance as pémktne mean (>20%) was observed
for high temperature, photosynthesis rate, fruigtl, fruit weight, number of fruits,
and vyield per plant. Similarly, high heritability§0%) was also observed indicating
the substantial effect of additive gene more tih@nenvironmental effect.

Pandit and Adhikary (2014) evaluated forty one Icigiknotypes and found
that GCV and PCV estimates closely correspondeth wegard to days to 50%
flowering, fruit length, placenta length and 10G€ed weight; in others it differed
moderately, altogether suggesting low to mediuntuérfce of environment in the
expression of these characters. Close estimat€&Cdf and PCV were noted in all
characters except fruit width, which imply that tdsution towards final phenotypic
expression of these characters are mostly genatiner than environmental. Very
high genetic advance as percent of mean was raetardeuit yield per plant (75.6%)
and moderately days to 50% flowering (46.3%), piéedength (45.0%), fruit length,

number of fruits per plant and number of seedgfzent.

Sreelathakumary and Rajamony (2014) evaluatedytfiug chilli (Capsicum
annuum L.) genotypes .Higher PCV and GCV were observeddaf area (28.51%
and 29.54%), fruits per plant( 63.70% and 63.88%i)t weight, fruit length, fruit
girth and vyield per plant (38.99% and 39.21%).Higgritability coupled with high
genetic advance observed for these characters inipdy potential for crop

improvement through selection.

Patelet al., (2015) evaluated forty diverse genotypes of chilhie analysis of
variance revealed the significant differences amahg genotypes for all the
characters studied which indicating that preseriogr@at deal of genetic variability
for different traits. The high estimates of GCV d&¥@V were obtained for number of
primary branches per plant, number of secondamydes per plant, number of fruits
per plant, average fruit length, average fruittgirfruit shape index, average fruit
weight, green fruit yield per plant , chlorophybbrgent , ascorbic acid content and
capsaicin content , while it was low for moistumntent. The characters like days to
flowering, plant height, number of primary branclpes plant, number of secondary
branches per plant, number of fruits per plantyaye fruit length, average fruit girth,
fruit-shape index, average fruit weight, green tfryield per plant, chlorophyll
content, ascorbic acid content and capsaicin comenmbited high genetic advance

9



coupled with high heritability, indicating bettezape for improvement of these traits

by an effective selection programme.

Janakiet al., (2015) evaluated 63 genotypes of chilapsicum annuum L.) in

a randomized block design with two replications.alysis of variance revealed
significant differences among the genotypes fortlad traits studied indicating the
presence of sufficient variability in the studiedterial. The PCV was higher than
GCV and the difference between PCV and GCV wasomarfor most of the
characters revealing little influence of the enmim@ent in the expression of these
traits. High magnitude of PCV and GCV were obserfegper cent fruit set, number
of fruits per plant, fruit diameter, average dryifrweight, number of seeds per fruit
and yield per plant suggesting the existence oewahge of genetic variability in the
germplasm for these traits and thus the scopenigravement of these characters
through simple selection would be better. High taility coupled with high genetic
advance as per cent of mean was observed foreatiltaracters except days to 50 %
flowering indicating the predominance of additiveng action making the simple

selection more effective.

Mauryaet al., (2015) evaluated thirty genotypes of chilli. Heg PCV and
GCV were observed for days to 50 % flowering, nundidruits per plant, fruit body
length, number of seeds per fruit, weight of semelsfruit, seed husk ratio, average
dry fruit weight and dry fruit yield per plant. Higheritability coupled with high
genetic advance were observed for seed husk eatevage dry fruit weight and dry
fruit yield per plant, so these characters implg thotential for crop improvement

through selection.

Sahuet al. (2015) conducted an experiment comprised of nimetgEmotypes
of chilli and laid out in randomized block desigittwthree replications. Data were
analyzed to work out the variability, correlatiomefficient, path analysis and genetic
divergence for the characters for yield and its ponent character. The analyses of
variance revealed that mean sum of squares duenttypes were highly significant
for all characters which indicated the presencevasfability in the genotype. The
genotype 2012/CHIVAR-5 was found to highest yielt eearliest flowering was
noted in 2012/CHIVAR - 8.
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AKlilu et al., (2016) studied forty nine hot pepper accessiofieated from
different agro ecologies. The genetic componentyaigindicated that PCV was
higher in magnitude than GCV for most charactexsepkpericarp thickness and leaf
area index. Higher magnitude of GCV was observedeaf area index (67%)
followed by pericarp thickness (34%), number ofrlotees, internode length (23%)
and plant height. Close estimates of GCV and PCYewecorded from fruit and
internode length, pericarp thickness and fruitiegiq. Very high PCV and very low
GCV estimates were obtained from fruit weight andber of fruits, fruit yield, plant
height and canopy width. Broad sense heritabiligsviigh for fruiting date, fruit
length, plant height, and internode length andt fdiameter. However, genetic
advances percent of the mean was high to modecatdehgth and number of
internodes, number of branches, fruit diameteraeigiht, pericarp thickness and leaf
area index. Therefore, from this study, fruit dideng pericarp thickness, leaf area
index and internode length exhibited high to motéergenotypic and phenotypic
coefficients of variation along with medium to higlritability and genetic advance
and can be used as a selection criterion for papg@ovement program.

Bijalwan and Madhvi (2016) studied genetic varidyilheritability, genetic
advance and genetic advance as a percent of mefifteflen characters were assessed
by field evaluation of sixteen chilli genotypes.eTphenotypic coefficient of variation
was higher than genotypic coefficient of variation all the characters indicating the
influence of environment on these characters. K@tV and PCV, heritability and
genetic advance as percentage of mean were natédifoweight at edible maturity
(61.04% & 61.37%, 99.02% and 125.09%), fruit yipkt plant (47.67% & 48.24%,
97.63% and 97.03%) and number of fruits per pldatq7/% & 40.11%, 98.31% and
81.24%). Therefore, selection should be imposedsidenng these traits for

improvement of population in chilli in temperatdisi

Kadwey et al. (2016) evaluated twenty five diverse hot chilCapsicum
annuum L.) genotypes for assessment of genetic variabihigritability and genetic
advance. The highest PCV were recorded for numbé&uid per plant (42.0%), dry
fruit yield per plant (30.34%), seeds yield pemplg28.94%), fruit weight of dry chilli
(23.38%), number of primary branches per plant0aD3T (21.88%) and fruit width
(21.0%). While, highest GCV was observed for nunmifeiruit per plant (41.77%),

11



dry fruit yield per plant (29.61%),seed yield pdam (27.67%) and fruit weight of
dry chilli (21.67%), The value of heritability #bs) was found to be very high for fruit
yield per plant (97.91%), seed yield per plant(2863, dry fruit yield per plant
(95.24%), days to first picking (94.88%), fruit ggh (93.30 %), fruit weight of green
chilli (93.26%), fruit yield per plot (92.91%), fituyield per ha(92.90%) and fruit
width (92.02%). The highest estimates of genetiaade as percentage of mean was
recorded for number of fruit per plant(45.59%),itfrreight of dry chilli (41.38%),
fruit width (39.82%), dry fruit yield per plant (32%), seed yield per plant (38.70 %
), fruit weight of green chilli (38.10%), fruit yie per plant (37.33%) and fruit length
(36.78%) were observed for these all the aboveachens, imply the potential for

crop improvement in chilli through selection.

Kannanet al. (2016) evaluated eight diverse genotypes of clAllialysis of
variance revealed significant differences amonggéeotypes for all the characters
studied. The higher estimates of GCV were obseriad flowers per branch
(21.59%), clusters per plant (19.26%), flower pemich (16.93%) and stem diameter
(15.49%). While the higher estimates of PCV werentb for flowers per branch
(26.70%), fruits per branch (24.44%), clusters plant (24.04%) and stem diameter
(19.26%). The higher estimates of broad senseahdiiy along with genetic advance
recorded for flowers per branch (65%), fruits panp (64%), cluster per plant (64%),
stem diameter (65%), plant weight (59%) and days084 flowering (50%) indicated

the scope for improvement of these characters gffirselection.

Meena (2016) reported that the genotypes Azad riircBel-16 and 7919
performed better in terms of leaf area had maxinvatoe (116.38), succeeded by
fruit yield per plant red ripe (85.40), fruit wid{B8.23), number of branches per plant
(34.43), days to 50% flowering (32.46) ,days tatfinarvest (27.83),pedicel length
(27.78) , fruit yield per plant (17.73) , fruit lgth (16.64) and plant height (12.76).

Mamathaet al. (2017) evaluated forty genotypes of chilli for dirout the
genetic variability, heritability, genetic advanaad genetic advance as per cent of
mean .The observations were recorded five plantplpéfor plant height, number of
branches per plant, leaf area, days to first flowggrdays to 50% flowering, fruit
length, fruit diameter, fruit weight, pedicel lehgtnumber of fruits per plant.
Qualitative parameters viz., chlorophyll contentd aAscorbic acid content. The
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genotypes DCC- 172, DCC-69, DCC- 164, DCC- 134, bC8& and DCC -167

found better in term of chlorophyll content had maxm value (84.93%), succeeded
by fruit yield per plant (58.43%), fruit weight (8®%), number of fruit per plant

(49.59%), ascorbic acid (44.33), fruit length (323, fruit diameter (32.07%) and
pedicel length (31.72%).

Mauryaet al., (2017) studied genetic variability in chilli. Anyals of variance
revealed significant differences among the genaypm all the traits studied
indicating the presence of sufficient variabilitythe studied material. The PCV was
higher than GCV and the difference between PCV@@¥ was narrow for most of
the characters revealing little influence of th@ionment in the expression of these
traits. High magnitude of PCV and GCV were obseri@ddays to 50% flowering,
number of fruits per plant, average fruit weigintiif yield per plant, fruit body length,
ascorbic acid, TSS, anthracnose, leaf curl virwsdence and total fruit yield per
hectare suggesting the existence of wide rangedétye variability in the genotypes
for these traits. High heritability coupled withghi genetic advance as percent of
mean was observed for all the traits except camapyh and stalk length revealed
these traits are under the control of additive ganogon and lower influence of
environmental factor in the expression of thesdéstravith possibility for genetic

improvement through simple selection.

Murmu et al. (2017) reported variability in twenty genotypesabilli. The
analysis of variance revealed the significant défeees among the genotypes for
almost all the characters studied which indicatihgt presence of great deal of
genetic variability for different traits. Among the genotype Hyb-3(2)-2 one of the
most promising one showed maximum fruit yield pglant, fruit length, fruit girth
and pericarp thickness. Genetic variability of fryield per plant (45.92%), number
of fruits per plant (38.92%), and fruit girth (39%8) and seeds per fruit (32.41%)
emerged as most reliable characters for seleceoause of their probable conditioning
by the additive gene action. Moderate GCV couplét Wgh broad sense heritability
and moderately high genetic advance was registetbtdee characters namely fruit yield

per plant, number of fruits per plant, fruit giethd seeds per fruit.

Pandiyaragt al. (2017) studied thirty three chilli germplasm. Higtagnitude
of PCV and GCV were recorded for carotene conte®i03% and 35.73% resp.) and
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followed by red pod vyield per plant (15.21% and1586 resp.), dry pod vyieldper
plant (33.71% and 24.06% resp.) and capsaicin 8%4.and 50.73% resp.). High
values of GCV are an indication of high geneticiaaifity among the germplasm.
The heritability estimates in broad sense were dotanbe high for all the characters
except number of secondary branches per plant¥8 @apsaicin (97.4%), and days
to first flowering (57.1%), pod girth (75.4%) arftbtisand seed weight (79.6%). High
heritability estimates indicated the presence eofdanumber of fixable additive
factors and hence these traits can be improvecelegteon. The traits like carotene
content, red pod yield per plant, dry pod yield pmt and mean pod weight with
high phenotypic coefficient of variation, genotypicoefficient of variation,
heritability and genetic advance as percent of mauahcating that these characters
are under additive gene effects and more reliableffective selection.

Pujaret al. (2017) conducted a field experiment to study theegje variability
and heritability of 63 chilli genotypes with twopleations. Study revealed that,
highly significant difference among the accessidémis all the characters studied.
Environmental influence was very less on expressiooharacters as it was evident
by narrow gap between genotypic and phenotypicficosits of variation. PCV and
GCV were moderate to high for all the characteuslistl except green (5%) and dry
fruit weight (5%). High heritability was observear fall characters, except 1000-seed
weight (2%) and high genetic advance as per cerdnmedicating that simple

selection would be sufficient for these traits tmg genetic improvement.

Shobhaet al. (2017) evaluated two hundred and sixteen mutanthidif for
genetic variability for 12 growth and fruit charat along with quantitative
characters. Significant variation exists amongdhal M3 mutants studied for yield and
its components. The least differences between gpitoand phenotypic coefficient
of variation observed which indicates environmemtélence for the expression of
most of the traits. High heritability estimates lwhigh genetic advance as per cent
mean observed for characters like plant height,bermof primary branchesper plant,
number of secondary branches per plant, numbewus fper plant, fruit length, fruit
width, fruit diameter and fruit yield per plant eled that these characters are under

the control of additive gene action.
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Singhet al. (2017) evaluated 18 genotypes of chilapsicum annuum L.) for
thirteen quantitative traits. Analysis of variarresealed highly significant difference
among the genotypes for all the characters studibd. PCV was higher than the
GCV for all the traits. High magnitude of PCV an@€6 were observed for number
of fruit per plant (34.44% and 28.66% resp.) folemby average fruit weight(30.15%
and 28.06% resp.), fruit yield per plant(20.10% a829% resp.), while it was low
for number of branches per plant(4.48% and 3.688p.yeHigh heritability coupled
with high genetic advance as percentage of meae wkserved for average fruit
weight(53.78%), number of fruit per plant(34.27%ygested that the predominance
of additive gene action indicating better scopeif@provement of these traits by an

effective selection programme.

2.2 Correlation coefficient and Path coefficient Aalysis

The correlation coefficient analysis measures tlual relationship between
various traits and it determines the componentsti@m which selection can be made
upon to improve the yield. There are three typesafelations i.e., phenotypic

correlation, genotypic correlation and environmeotarelation.

Phenotypic correlation is the observable correlatibetween two
variables and includes both genotypic and enviramade effects. Genotypic
correlation contrarily, is the inherent associatioetween two variables which
may be either due to pleiotropic gene action okdige effect or more likely both
are developmentally induced relationships (Harla889). Genotypic correlation
measures the magnitude of relationship between owaricharacters that
determines the component characters on which seteatan be made for

improvement in yield (Johnsaet al., 1955).

The path analysis is a standardized partial regmessoefficient, as it
measures the direct effect of one variable uporerotimd permits the separation of
correlation coefficient into components of directdaindirect effects of a set of

independent variables on a dependent variable.

The notion of path analysis was originally devebbfsy Wright (1921), but
the technique was first used for plant selectioikewey and Lu (1959) as a means of
separating direct and indirect contribution of gas characters, which is not possible

through other techniques like correlation coeffitie
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Primarily the technique aims to improve a dependbatacter like yield when
the independent characters have a significantioalan desirable direction and
positive direct effect or indirect effect througtther traits on the dependent
characters. The use of this technique requiresecand effect situation among the
variables (Singh and Choudhary, 1979).

A brief review on the correlation coefficient offfegrent characters on yield

and path co efficient analysis in chilli is summad below.

Ajjapplavaraet al. (2005) studied the correlation and path coefficenalysis
in 36 genotypes of chilli for 18 different quantite@ characters. The correlation study
indicated that significant and desirable correlatietween dry fruit yield per plant
with all other characters except number of primangd secondary branches, fruit
diameter, fruit volume, powdery mildew disease decice and leaf cur complex
incidence. Path analysis revealed that importahoeld be given to fruit weight and

fruits per plant.

Smitha and Basavaraja (2006) evaluated fortyiafehotypes for correlation
studies revealed that, importance should be gigemumber of fruits per plant, fruit
weight, number of primary branches, fruit lengthyitf diameter and plant height
during selection process, because these charamtergoing to contribute directly

towards the yield.

Sharmaet al. (2010) conducted an experiment on genetically dedwenty-
three genotypes of bell pepper. At genotypic levie traits like fruit length, fruit
diameter and number of fruits per plant revealgdiBcant positive correlation with
fruit yield per plant. Number of fruits per planthebited the highest positive direct
effect followed by average fruit weight, numberbodnches per plant, pedicel length

and harvest duration at genotypic level.

Jogi et al. (2013) revealed character association and pathysisain fifty
genetically diverse indigenous and exotic genotypéschilli for 16 important
characters. The phenotypic and genotypic assatiatiofruit yield was significantly
positive with all the characters except days tt fiowering and ten fruit weight. Early

fruit yield and late fruit yield per plant were fai highly significant and positive
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correlation with total fruit yield. The genotypi@th co-efficient analysis revealed that

ascorbic acid and chlorophyll content had highatlipesitive effect on total fruit yield.

Vikram et al. (2014) conducted an experiment on chillapsicum annuum L.)
to study the genetic correlations and path coeffits among twenty traits under
study. Green yield per plant showed positive agdiBcant correlation with average
green fruit weight, fruit length and fruit breadét middle while dry fruit yield
exhibited the same with fruit length, green yiet plant and alpha carotene content
indicating the effective improvement in yield (gneend dry) through above
characters capsaicinoid content showed positivecadson with number of fruits per
plant while average green and dry fruit weight Imegjative effect on capsaicinoid
content in chilli. Positive and significant assdidas between capsaicinoid content in
green and dry chilli, ascorbic acid content in gremnd red ripe chilli indicated
continuous increase in capsaicinoid and ascorbitc@mtents with the maturity. Path
analysis towards dry yield per plant revealed timpdrtance of average dry fruit
weight, number of fruits per plant, fruit lengthregn yield per plant and alpha
carotene content in improvement of dry yield pempl

Patelet al. (2015) reported the results of correlation studiwesch indicated
that genotypic correlation coefficients were higher magnitude than their
corresponding phenotypic correlation coefficierus dll the traits. Green fruit yield
per plant had high, significant and positive asstoan with number of fruits per plant,
average fruit weight, moisture content and chlogdiptontent at both genotypic and
phenotypic levels which indicating that these sraviere main yield attributing traits.
Path analysis revealed that characters like nurabsecondary branches per plant,
number of fruits per plant and average fruit weighd high and positive direct effects
on green fruit yield. For maximizing the green fryeld per plant weightage should
be given to early flowering, more number of frugsr plant, high average fruit

weight, more number of secondary branches per plahhigh moisture content.

Vijaya et al. (2015) evaluated twenty-four chilli genotypes fquality
parameters,viz., capsaicin, and capsanthin and oleoresin contentglysis of
variance revealed the significance differences aptha genotypes. High phenotypic
and genotypic coefficient of variation along witiglh heritability and genetic advance
was observed for all the three characters. Comelattudies indicated a negative
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association of capsanthin with oleoresin and capsabntent. Oleoresin content had
positive correlation with fruit length, pericarp Mgkt, number of fruits per plant and

dry fruit yield per plant.

Aklilu et al. (2016) studied forty nine hot pepper accessionieated from
different agro ecologies. The values of genotypicalation coefficients were higher
in magnitude than phenotypic values in most insarin which fruit yield per plant
showed high positive significant genotypic corngiatvalue with pericarp thickness (r
= 0.91) and number of fruits per plant (r = 0.61).@e other hand, significant
negative associations were registered with dayfiowering (r =-0.73) and 50%
fruiting period (r =-0.75). The phenotypic corrébat coefficient of most characters
with yield was not significant except for floweripgriod, fruit length and number of
fruits per plant. The path coefficient analysis ioaded that pericarp thickness
(5.5mm), fruit diameter (1.4mm), number of fruiex plant (0.8), number of branches
(0.33) and flowering period (0.2) had the highesta positive effect. However, fruit
weight (-2.8), number of internodes (-1.66), leafaaindex (-1.6) and plant height (-
0.4) had a high negative direct effect on yield.

Kumari et al. (2017) studied 15 chilli genotypes for geneticrelation and
path coefficient analysis for 15 different quaritte and qualitative traits. The
correlation study revealed that plant height atD®®T, plant height at 120 DAT,
secondary branches at 90 DAT, fruit weight, stakgth and fruits per plant had
significant and positive correlation at genotypis ®&ell as phenotypic level
suggesting the direct selection of these traittess prone to environmental factors.
The path coefficient analysis had direct positiileeweld through number of fruits per
plant, fruit weight, number of secondary branche9@ DAT and ascorbic acid
content. Selection for these traits would be moeneficial and rewarding in

concentrating the economical yield.

Murmu et al. (2017) calculated genetic correlations and patlfictents traits
in 24 genotypes of chilli. Character associatioothlzorrelation and path co-efficient
revealed that fruit weight, number of fruitsperrglaprimary branches per plantand
plant canopy were the most important selectioreatfor improving yield of both

green and dry chilli
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Pujaret al. (2017) conducted a field experiment to study tleeretation and
path analysis of 63 chilli genotypes with two reptions. Fruit yield had positive and
highly significant association with number of faiper plant and fruit set percentage.
Strong association of these traits revealed tHatsen based on these traits would
ultimately improve the fruit yield and it is alsauggested that hybridization of
genotypes possessing combination of such charastemsost useful for obtaining
desirable high vyielding sergeants. Path-coefficianalysis revealed that fruit set
percentage and fruit weight had the highest pasitivect effect on fruit yield both at
genotypic and phenotypic levels and most of thi fallated traits contributed to fruit
yield mainly through fruit girth and fruit weighitlence, it would be rewarding to lay

stress on these characters in selection prograrfanegxreasing yield.

Shobha et al. (2017) evaluated two hundred sixteen mutants offi dor
association. Plant height, number of primary brasgber plant, number of secondary
branches per plant number of fruits per planttfiength and fruit weight were highly
associated with dry fruit yield per plant. Estinsaté path analysis reveals that days to
50 per cent flowering, number of fruits per Pldniijt length, fruit weight and number
of seeds per fruit were the five factors that edsethe greater influence both directly
and indirectly upon the dry fruit yield per plarthese five traits were important
components that involved dry fruit yield per plaiihe genotype Byadagi dabbi
recorded highest colour value of 118.35 (ASTA) asdorbic acid of 110.23 mg per
g. Genotype Indam 5 recorded highest capsaicinddfo.

Shumbuloet al. (2017) evaluated 55 hot pepper genotypes foracher
correlation and path coefficient analysis. The ttevealed that, in most cases, the
genotypic correlation coefficients were higher thdreir respective phenotypic
correlation coefficients indicating their inhereagsociation of traits and hence more
advantageous for breeding purposes. Phenotypicgandtypic correlation further
confirmed that branch number per plant, fruit numper plant, fruit length, fruit
diameter and fruit weight were the most importaait$ for improving the genotypes
for higher fruit yield and may be applied for se¢iex in hot pepper productivity. Path
analysis revealed that the maximum direct effecfresh fruit yield was exerted by
dry weight (0.6686), average fruit length (0.218%&)it diameter (0.2085) and
average fruit number per plant (0.1444), Thus, loa basis of current result, fruit
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length, diameter and fruit number per plant coull the most important yield
component characters which might be selected feldyimprovement while the

converse was true with plant height and stem ¢ditimeter) at phenotypic level.

2.3 Genetic divergence

The magnitude of divergence between two groups ruedesideration is
provided by B statistic developed by Mahalanobis (1936).Murthgl avate (1962)
observed that Panalysis can be extended to the situations whesdapping species
need to be discriminated and also when the disgdtiun at subspecies level is also

needed. This technique was used in different vétgetaops subsequently.

The grouping of genotypes into different clusteeswlone using the Tocher’'s
method as described by Rao (1952). The criteriomtvat the two varieties belonging
to the same cluster at least on an average showmadles ¥ value than those
belonging to different clusters. For this purposevBiues of all combinations of each
genotype were arranged in ascending order of magmitin a tabular form as
described by Singh and Chaudhary (1977).

To start with, two populations having the closesttahce from each other
were considered, to which the third population hgwhe smallest Bvalue from the
first two populations was added. Similarly, the mararest fourth population was
considered and this procedure was continued. Aticestage when it was felt that
after adding a particular population there was lanu@ increase in the averagé, D

that population was not considered for includinghat cluster.

The genotypes of the first cluster were then elated and the rest were
treated in a similar way. This procedure was camthtill all the genotypes were

included into one or other cluster.

Varalaxmi and Babu (1991) grouped thirty three Iclgenotype into 11
clusters .Out of 10 characters studied, fruitspbant, leaf area index, fruit weight and
total yield were reported to be the chief contrdvattowards genetic divergence. They
did not observe firm relationship between geneticejence and geographical

distances.
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Begum (2002) grouped 46 chilli genotypes into 1@strs which showed
inter cluster B values ranging between 18.91 and 87.12. Seed nupebdruit, dry
fruit yield per plant and number of fruits per glavere the chief contributors towards
diversity. Maximum diversity as revealed by intduster distance was observed
between cluster VI and XIII with value of 82.21.

Forty chilli genotypes were grouped into clusteyKiaradet al. (2002) the B
values ranged between 0.1032 and 8.7702. Clustexslthe largest containing (23
genotypes), followed by cluster 1l (4 genotypesiei-cluster distance @p ranged
between 7.45 (clusters Il and V) and 1.15 (cludtéend VII).

Thirty six genotypes were grouped genotypes intallisters by Prabhudeva
(2003), the B values ranging from 34.02 to 102.13. Accordinghim genetic
diversity was not an index of geographical divetsiie observed maximum inter
cluster distance between cluster | and Il, suggegdtiat the genotypes belonging to

these clusters form ideal pairs for developing fdgor

Senapatket al. (2003) grouped twenty diverse chilli genotypes itolusters
.Cluster | was the largest with 13 genotypes foddwoy cluster Il and IV with 2
genotypes each. They observed maximum geneticndsstaetween cluster Il and
cluster VI with two genotypes each and maximum gengistance between these
groups and four charactevez., fresh fruit weight, fruit girth, fruit length anfruit
number per plant were the chief contributors towayenetic divergence.

Gogateet al. (2006) grouped the genotypes into 11 clusters based?
values. The genotypes were distributed randombspective of geographic origin.
The intra cluster distances ranged from 0.00 to.@&.5Number of fruits per plant,
chlorophyll content, green fruit yield and ascorbantent largely influenced genetic

discrimination of genotypes.

Fifty-five accessions of chilli@. annuum L.) were grouped into 15 clusters
with 10 solitary clusters by Vargt al. (2007) .It was evaluated for 15 quantitative
character. Plant height and yield per plant, cbotead maximum towards diversity.
The ¥ values varied between 14.38 and 85.01. Clustexstive largest containing 32
genotypes, followed by clusters Il and IV with figenotypes each. The maximum

intra-cluster distance was reported in cluster heweas inter-cluster distance was
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maximum between clusters VII and Xl. Cluster meaalygsis showed that solitary
clustersi.e. cluster XI (IC-32), cluster XlIl (Pusa Jwala) aoldister XIV (IC-16),
were having high mean values for yield per plamgrage fruit weight, seeds per fruit
and fruit girth.

Dutondeet al. (2008) grouped forty accessions into 7 clusters Wluster |
comprising 17 genotypes, followed by cluster IV )(1dnd cluster Il (8). The
maximum inter cluster distance (D=104.98) was ole®rbetween cluster IV and
cluster VII. Intercrossing among the genotypes mgilog to cluster-1l, IV and VII

was suggested to develop high yielding varietidb wiher desirable characters.

Kadri et al. (2009) studied fourty eight genotypes for morphalah and
agronomic properties based on that it's grouped s#ven groups. The first six
principal components axes accounted for 54.29%hef wariance among the 48
accessions and their lines. The largest group twda29 genotypes while the

smallest had only 6 genotypes.

Kumaret al. (2010) studied genetic diversity in 25 chilli ggypes for various
characters revealed substantial differences fothalltraits. Based on?Dvalues, the
genotypes were clustered into eight constellati@hgster | contained nine genotypes
fallowed by Cluster-1I (four) cluster IV and V (tweach). The maximum inter cluster
distance (D=12.75) was observed between clusteandicluster VIII. The cluster IV
recorded maximum intra cluster distance (D=5.91grbrossing among the genotypes
belonging to cluster Ill, IV and | was suggestedd&velop high yielding varieties
with other desirable characters or may be used aenfial donors for future

hybridization programme to develop better chillriegy with good fruit yield.

Ninety four paprika Capsicum annuum L.) accessions were evaluated for 17
characters and grouped them into 10 clusters thrddghalanobis B analysis by
Kumari et al. (2010). The largest group was cluster | which posed of 24
genotypes. The cluster distances ranged from 16748@tween cluster Il and cluster
X) to 856.7 (between cluster 1 and cluster II).

Panditet al. (2010) studied forty nine diverse materials of Icfdr estimation
of genetic divergence through multivariate analyssing [F statistic. The genotypes

were grouped into 17 clusters, cluster 1 havingtlagimum number of genotypes (9
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genotypes). The intra cluster distance was loweabng homogeneity in the
genotypes in a particular cluster for expression tlié 12 characters under
consideration. The inter cluster divergence wasimam between cluster 11 and 16
(32.40), suggesting wide diversity between them.

Singh and Singh (2010) studied fifty chilli germgialines were grouped into
four and three clusters in first year and secorar,yespectively by Highest intra-
cluster ¥ values (468.96) and genetic distance (21.85)r# fiear was estimated for
cluster Il and maximum inter-cluste Dalues (984.71) and genetic distance (31.38)
were recorded between cluster Il and Il followegd dbuster 1 and Il (816.43 and
28.57). In second vyear, cluster | had maximum ioluater [¥ values (824.91) and
genetic (28.72) were recorded between cluster dl [Hnfollowed by cluster | and Il
(747.37 and 27.34).

Fifty five chilli genotypes were grouped into 5 gps (G, G, Gs, Gs, Gs)
using Ward-MLM procedure by Sudet al. (2010). Group @ was formed by 12
accessions of. annuum var. annuum and only one accession Gf baccatum var.
pendulum. Group G was represented by six accessions, fiv€.dfutescens and one
of C. chinense. Group G consisted of 13 accessions@fbaccatum, of which eleven

belonged taC. baccatum var. pendulum and two toC. baccatum var. baccatum.

Chattopadhyayet al. (2011) conducted an experiment to identify thesimo
promising chilli variety suited for green and dryrposes, to study the genetic
variability for different traits and to assess #ssociation of different yield attributing
traits with the green and dry yield of chilli. Ttyirfour genotypes were characterized
during a 2 year period. Most of the genotypes Esss®the character constellation of

C. annuum.

Lahbibet al. (2012) studied eleven populations of chilli anerevgrouped into
three clusters where cluster one contained six tgpae and cluster two and cluster

three contained four and one genotypes respectively

Srinivas et al. (2013) conducted experiment with 78 chillCapsicum
frutescens L.) genotypes which were collected from differparts of Kerala. Fifteen
guantitative characters and one qualitative charasere taken into consideration.

Mahalanobis B statistics was employed to study genetic divergeamong 78
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genotypes and they were grouped into nine clusteithe basis of relative magnitude
of D? values using Euclidean method. Cluster Il acconmatedi maximum number
(24) of genotypes and minimum with cluster Il (&ngtype).The inter cluster
distances (D values) ranged between 3.90 to12.68imm inter cluster distance
was between cluster Il and IV (3.90) and maximurterircluster distance was
observed between cluster VII and VIII (12.68). Tihga cluster divergence varied
from 3.32 to 5.45. Maximum intra cluster distanasvachieved in cluster VIII (5.45)
and minimum divergence was observed in cluster 823 Cluster Il was showed
zero intra cluster distance as it contains only gaeotype. The maximum relative
contribution to the total divergence was made oyt fyield per plant (61.07 %) and
cluster VIII and cluster IX may be taken into calesiation as better parents for an

efficient hybridization programme of chilli.

Magaiji et al. (2014) grouped chilli into eight clusters and Gradf recorded
the highest cell membrane thermo stability and dyiebroup IV recorded 13
genotypes while Groups I, VII, and VIl recordedeoeach. The results showed that
the availability of genetic variance could be usébn exploitation through selection

for further breeding purposes.

Yatung et al. (2014) conducted genetic diversity studies with hilli
(Capsicum annuum L.) genotypes of Indian origin. Twelve quantitatislearactersiz.
plant height, number of primary branch per plaaysito first flowering, fruit length ,
fruit diameter , number of fruit per plant, averdgat weight, green fruit yield per
plant, number of seed per fruit, ascorbic acid pse&in content and chlorophyll
content were taken into consideration. The analysisriance revealed considerable
variability among the genotypes for the charactedisd. Cluster analysis was used
for grouping of 30 chilli genotypes under the stgplguped into six clusters. Cluster
[l had maximum (14) and cluster IV and V had thénimum number (1) of
genotypes. The highest (459.81) inter cluster destavas observed between cluster |l
and IV and the lowest (36.04) between cluster | BhdCluster 11l (D= 67.66) have
exhibited highest intra cluster distance and theeki was observed in cluster I
(D?=11.19). The characters capsaicin content and laiscacid contributed maximum
towards divergence. Considering diversity pattera ether horticultural performance
the genotypes CHFC-7 from cluster VI, genotype CFHCfrom cluster Il and
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CHFC-15 from cluster Ill may be taken into consalem as better parents for an

efficient hybridization programme of chilli.

Janakiet al. (2015) conducted an experiment to analyze thetgediversity
among 63 genotypes for ten quantitative and sifitqtise characters in chilli. The
analysis of variance revealed significant diffeemamong the genotypes for all the
characters studied. Based on hierarchical clustetysis, the 63 genotypes were
grouped into 8 clusters. Among the clusters, ctugtevas the largest containing 18
genotypes followed by cluster 11l with 15 genotypasd cluster VIII had only one
genotype. The highest inter cluster distance wasmied between cluster IV and VIl
(7941.63) whereas the lowest was observed betweastec VI and VIl (2836.497).
The Cluster VII exhibited highest intra clustertdisce (614.54) and the lowest was
observed in cluster VIII (0.00). The maximum coodition towards genetic
divergence was shown by fruit diameter (44.14%lofeeéd by yellow carotenoids
(16.90%), red carotenoids (10.45%), ascorbic at@10%) and capsaicin (9.17%).
The principal component analysis revealed that 8rs principal components with
Eigen value more than one were observed to comid6.83 per cent towards the
total variability. Among the six principal comporien PC1 contributed maximum
towards variability (25.06%). Considering diversitygattern and horticultural
performance, the genotypes Warangal chapatta, LEA-1.CA-724, LCA-756,
LCA-353 and LCA-716 were identified as promisinggrds and could be utilized for

efficient hybridization in chilli.

Zehraet al. (2015) evaluated 64 genotypes. Significant digrog existed
among 64 chilli genotypes almost for all the traithe genotypes under study were
grouped into eight clusters as per Mahalnobig1928) analysis employing Tocher’s
method with maximum number of genotypes in clust@7) followed by cluster IV
(12), cluster Il (6),cluster V (5) and rest of tlousters were monogenotypic.
Maximum inter cluster distance was observed betvebesters Il and VI (19369.21),
while maximum intra-cluster distance was observedluster IV (4230.34). The per
cent contribution towards the total genetic divexge revealed that plant spread
(29.76%), seed yield per plant (25.69%), averagé Wweight (17.41%), number of
fruits per plant (10.22%), days to first flower@d%),fruit length (4.76%), number of
branches per plant (4.51%) and fruit diameter &g6ere the major contributing
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characters towards total genetic divergence. Thsses between the genotypes from
cluster VI with Il and VIII and cluster VIII withhose of I, 1ll and IV are likely to
exhibit high heterosis and produce recombinant$ wisired traits in segregating

generations.

Srivastavaet al. (2016) studied genetic divergence using Mahamd
statistics using 13 yield traits in 37 genotypeschilli (Capsicum annuum L.). D?
analysis clustered the genotypes into seven graondsindicated sufficient diversity
among the genotypes tested. Cluster-l was the $tiggester withl3 genotypes
followed by cluster-1V with 11 genotypes. Clustdrrecorded maximum intra-cluster
distance (51.85).Maximum inter-cluster distance5(38) was recorded between
cluster-1V and VII. Cluster-VII and cluster-1ll recded desirable mean values for six
and three traits, respectively. Among 13 yieldt¢ratudied, fresh fruit yield per plant,
number of seeds per pod and fruit diameter hadrtaeimum contribution towards
genetic diversity. The traits number of primary rmaes per plant, number of
secondary branches per plant and fresh fruit wepgtt pod had no contribution
towards genetic divergence. The diverse lines neaytitized in crop improvement by

exploiting heterosis or by transgressive breeding.
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MATERIAL AND METHODS

The present investigation entitié@enetic variability, character association
and divergence studies in chilli Capsicum annuum L.) germplasm.” was
undertaken to study genetic variability, heritdjli genetic advance, character
association, path coefficient analysis and gerditiergence of different genotypes of
chilli at All India Co-ordinated Research Projech &/egetable Crops, Orissa
University of Agriculture and Technology, BhubaneswThe Details of materials

used and methodology utilized in the investigatom presented in this chapter.

3.1 Cropping history of the plot
In the experimental plot cowpea was grown in thevipus season. The plot was

properly ploughed, levelled and brought to projr hefore transplanting of chilli.

3.1.1 Soil

A composite soil sample was taken from depth ofcfrb surface from the
experimental field before raising the crop for istigation. The sample was subjected
to lab analysis to determine the physical and chahgomposition of the soil by the
following methods presented in table 3.1.

Table 3.1 soil nutrient status

S. Properties Value Method employed
No. (2017-18)
Mechanical Composition of the soil
1. | Sand 85.8%
2. | Silt 6.0% Bouyoucos hydrometer
3. | Clay 8.2%
4. | Texture class Loamy sand Textural diagram(lratéonal system
Chemical Composition of the soil
1. | Soil reaction (pH) 4.45 1:2(soil: water) suspensising

glass electrode pH meter
(Jackson, 1973)

2. | Organic carbon (%) 0.31 Walkley and Black'satin
method (Walkley, 1934)
3. | Electrical conductivity(dSr 0.169 1:2(soil: water) suspension using
the conductivity bridge
4. | Available nitrogen 137.5 Alkaline permanganate method
(kg per ha) (Subbiah and Asija, 1956)
5. | Available phosphorus 10.87 Bray’s method(Bray and
(kg per ha) Kurtz,1945)
6. | Available potassium 462.33 Neutral normal ammonium acetate
(kg per ha) using Flame photometer

(Jackson,1973)
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3.2 Geographical location of the experimental site

The experiment was carried out during thbi season of 2017-18 at Research
plots of AICRP on Vegetable crops under Orissa Esity of Agriculture and
Technology. The location of the farm is situatedwth/ km away from the university

campus.

3.3 Topography and Climate conditions

Geographically, the experimental site falls undsg eleventh agro-climatic
region of the countryi.e. eastern coastal plain and is termed as sub-humid
characterized by warm moist climate with mild wiméed is located at the latitude of
20°15’ N and longitude of 8%2’E. It is about 60 km away from Bay of Bengal inay
an altitude of 25.5 m above mean sea level. Theragee annual rainfall of
Bhubaneswar is 1552 mm (Based on average of pregel years). Most of the
rainfall i.e. 85% is received from July to SeptemBée rainfall code of the place is
D1 Es (B1A2B1) CiD:1E.. The average temperature varies frol @4in winter, 46 C
in summer and 3T in rainy season. Relative humidity varies betwé@mand 90%.

3.4 Experimental details

(i) Design of Layout : Randaen Block Design (RBD)
(i) Number of Genotypes : 34

(iif) Number of Replications : 3
(iv)Total no. of plots : a0

(v) Each Plot size in experiment

a) Length S5

b) Width 2m

c) Area 5n?

(vi) Spacing

a) Row to Row : 60cm
b) Plant to Plant : Och
(vii) Number of rows per plot : 4

(viii) Number of plants per row : 5

(ix) Number of plants per plot : 20

(x) Width of the bund separating blocks: 30 cm
(xi) Width of irrigation channel : 100 cm
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3.4.1 Experimental material

The experimental material consisted of thirty fg@notypes collected from

different regions of nation are presented in t&ke

Table 3.2 Sources of chilli genotype£gpsicum annuum L.)
Genotypes Name sources

1 Utkal Rashmi AICRP on Vegetable crop, OUAT
2 BC-7-2-2 AICRP on Vegetable crop, OUAT
3 BC-24-1 AICRP on Vegetable crop, OUAT
4 BC-7-2-1 AICRP on Vegetable crop, OUAT
5 BC-79-1 AICRP on Vegetable crop, OUAT
6 BC-27-2-2 AICRP on Vegetable crop, OUAT
7 BC-25 AICRP on Vegetable crop, OUAT
8 BC-28 AICRP on Vegetable crop, OUAT
9 BC-40-3-1-1 AICRP on Vegetable crop, OUAT
10 BC-40-2-1-1 AICRP on Vegetable crop, OUAT
11 BC-40-2 AICRP on Vegetable crop, OUAT
12 BC-21 AICRP on Vegetable crop, OUAT
13 BC-30 AICRP on Vegetable crop, OUAT
14 BC-7-1-1 AICRP on Vegetable crop, OUAT
15 BC-20 AICRP on Vegetable crop, OUAT
16 BC-70-2 AICRP on Vegetable crop, OUAT
17 BC-406 AICRP on Vegetable crop, OUAT
18 BC-5-1-7 AICRP on Vegetable crop, OUAT
19 BC-78-1 AICRP on Vegetable crop, OUAT
20 BC-78-1-2 AICRP on Vegetable crop, OUAT
21 BC-43 AICRP on Vegetable crop, OUAT
22 MANIPUR LOCAL 1 AICRP on Vegetable crop, OUAT
23 MANIPUR LOCAL 2 AICRP on Vegetable crop, OUAT
24 ARKA ABHIR IIHR, Bengaluru
25 ARKA LOHIT IIHR, Bengaluru
26 ARKA SUPHAL IIHR, Bengaluru
27 BYADAGI KADDI GKVK, Bengaluru
28 LAM -358 LAM, Guntur, AP
29 LAM-620 LAM, Guntur, AP
30 LAM-625 LAM, Guntur, AP
31 ANURAGHA(KAU) KAU, Kerala
32 UJWALA(KAU) KAU, Kerala
33 PUSA SADABAHAR IARI, New Delhi
34 KUNCHINDA LOCAL Local collection, AICRP, OUAT
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3.5  Cultural practices
3.5.1 Nursery raising

Nursery beds of 4m x 1m size were prepared aftergbrg the soil to a
fine tilth. Each bed was mixed with 5 kg of FYM. @beds were leveled properly
and seeds of 34 genotypes were sown in lines ah%gacing. Mulching was
done with dry paddy straw. Nursery beds were ratylaatered. The mulch was
removed after germination of seeds and beds wepe tkkee from weeds. As a
precaution against “Damping off” disease of the diiegs, the beds were
drenched with Carbendazim 2g/L and steptocyclinl@g/on 12th and 21st day
after sowing. Five weeks old, uniform healthy sé®gd from each genotypes

were transplanted in the main experimental plots.
3.5.2 Preparation of experimental plot

The experimental fields were brought to fine tilbly ploughing thrice
followed by harrowing. Before final harrowing, FYN® 25 tonnes/ha was
applied as basal dose and incorporated in the 3bié recommended dose of
fertilizers at 120:60:30 kg NPK/ha in the form ofea, single super phosphate
and murate of potash respectively were appliedir&mtose of P was applied as

basal while N and K were applied in three equaitspluring the crop growth.
3.5.3 Transplanting and after care

Five weeks old seedlings were transplanted to tamrheld after allotting
entries randomly in each replication. The field wasgated and the seedlings
were transplanted by maintaining a spacing of 6Gbetween the rows and 40 cm
between the plants with in a row. Immediately aftemnsplanting the field was
irrigated lightly. The plots were kept free of weeand irrigated regularly. Need
based plant protection measures were taken updp Kee plot free from pests /

diseases and raise a healthy crop.
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FARM ROAD

R1 R2 R3
1 21 34
2 22 33
3 23 32
4 24 31
5 25 30
6 26 29
7 27 28
8 28 27
9 29 26
10 30 25
11 31 24
12 32 23
13 33 22
14 34 21
15 1 20
16 2 19
17 3 18
18 4 17
19 5 16
20 6 15
21 7 14
22 8 13
23 9 12
24 10 11
25 11 10
26 12 9
27 13 8
28 14 7
29 15 6
30 16 5
31 17 4
32 18 3
33 19 2
34 20 1

PUMP HOUSE

Figure 3.1 Layout plan of experimental field
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Overall view of experiment

3.2 Field activities
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Spraying of pesticide Recording the parameters

Chilli plant at fruiting stage Estimation of quality parameters

3.2 Field activities
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3.6 Biometric observations

3.6.1 Sampling procedure

Five randomly selected plants from each entry vi@gged in each replication
for recording observations on different charactssdescribed below and the mean

values were calculated.
3.6.2 Quantitative characters

The observations on following characters were @@diduring the course of

investigation.

Vegetative growth parameter

Number of branches per plant
Leaf area
Plant height
Plant spread EW
5. Plant spread NS
Flowering parameter

w0 DnhPE

1. Days to initial flowering
2. Days to 50 % flowering
Yield and yield attributing parameters
1.  Fruit length
Fruit girth
Pedicel length
Number of seeds per fruit
Average fresh fruit weight
Average dry fruit weight
Number of fruits per plant
Yield per plant

© ©o N o bk WD

Yield per plot

10. Yield per hectare
Quality parameters:

1. TSS (°Brix)

2. Ascorbic acid (mg /100g)

34



3.6.3 Observational procedure

The observations were recorded for the charactergioned above using the

following procedure from the five selected sampénfs.
1) Days to first flowering:

Days to first flowering was recorded by the numbkedays taken from date of

transplanting to initial flowering in a plot wascaeded.

2) Days to 50 % flowering

Days to 50 % flowering was recorded number of daken from the date of

transplanting till 50% plants start flowering ikt was recorded.

3) Plant height

Height of the plant was measured from the groumdllto the tip of the plant

in centimeters at the time of final harvest.

4) Number of primary branches

The number of branches produced by the five tagigts per each treatment

was counted and the average was calculated.

5) Plant spread (E-W )and (N-S)

The plant spread diameter of tagged plants wagdwtally measured in cm in
the east-west and north-south directions and thannm@ five plants calculated

separately for the east-west and north-south dmext

6) Leaf area

Five fully grown leaves were collected from fivgygeed plants at active growth
stage and leaf area was recorded with leaf arearnretcnf. The mean value was
calculated as leaf area.

7) Fruit length

The lengths of ten fruits randomly selected fronseslational plot of each
genotype in each replication, were measured inrom the attachment end (stalk end)

to the tip (stylar end) and the mean values welaitzded as fruit length.
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8) Fruit girth

Ten fruits selected randomly from each plot in plication for recording of
length were also used for noting their girth at pleent of maximum thickness, which

were averaged and expressed in cm.

9) Pedicel length

Pedicel length of ten fruits selected from taggadnts were used for

computation of data

10)  Average fresh fruit weight

Ten healthy fruits randomly selected from taggeahts of each genotype in
each replication were taken for recording the ayer&esh weight and the mean
values were calculated and expressed in gramstsFseaiected for recording weight

were also used for recording the length and girth.

11) Average dry fruit weight

Ripe fruits were taken for recording fresh fruitigreg and were sun dried and

ten fruits were taken for weighing to average deyght.

12)  Number of seeds per fruit

The number of seeds from ten fruits from five @mdy selected plants was

counted and average was worked out.

13) Number of fruits per plant

The total number of fruits harvested at differeitkmgs in the sample plants

was counted and the mean values were calculated.

14)  Fruit yield per plant

Observation for this character was recorded bydsyimg of the total number
of red ripe fruits harvested from the five taggéahps per plot at different pickings in
each replication and the mean of five plants wasessed in terms of grams per plant.

15) Fruit yield per plot

Red ripe fruits harvested from each plot at diffiengickings till last harvest in

each replication were sun dried and recorded imgra
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16) Fruit yield per hectare

The yield obtained from each plot was converteyietdl per hectare.
3.6.4 Morphological characters

17)  Fruit position

The fruit position of the genotype was noted aslpahand erect (upright).

18)  Mature green fruit colour

The fruit color of the genotype at mature greegetaas noted as green,

dark green and light green.

19)  Fruits per axil

Fruits per axil were noted as solitary and cluster.

3.6.5 Biochemical analysis

The following procedures were used for estimatifge tbiochemical

constituents:

20)  Ascorbic acid (mg /100 g)

The biochemical analysis was done for ascorbic eaident, for which mature
green fruits were used. Ascorbic acid content ofuneagreen fruits was estimated by

volumetric method (Sadasivam and Balasubramanggy/)1

Dye solution: Dye solution was prepared by dissolving 42 mg afiwm bicarbonate
in distilled water taken in 200 ml volumetric flasko which 52 mg of 2-6
dichlorophenol indophenol was added and the volwas made up to 200 ml with

distilled water.

Standard Stock solution:Stock solution was prepared by dissolving 100 nugpidsc
acid in 100 ml of 4% oxalic acid solution and 10ahthis stock solution was diluted

t0100 ml with 4% oxalic acid to get the workingredard of 100 mg per ml.

Procedure: Five milliliters of the working standard solutiovas pipetted into a 100
ml conical flask to which 10 ml of 4% oxalic acidasv added. The contents were

titrated against the dye (M) to get a pink end point. The chilli sample (bvegas
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extracted in 4% oxalic acid and the volume was mauéo 100 ml and the contents
were centrifuged. 5 ml of this supernatant was tpgeout, to which 10 ml of 4 per
cent oxalic acid was added and titrated againstdiree (V> ml). The ascorbic acid

content was calculated using the formula givenwelo

g.S_mg 9 Vv, 8 100ml 100
| 5ml Wt.of thesample

Amount of ascorbic acid (mg/100 g) sampl v

21. Total soluble solids of juice (TSSBrix)

Fresh fruit sample from different treatments weikeeth and cut into four
pieces. Fruits were crushed by using hand peSliegle drop of extracted juice was
put in hand refracto meter for estimation of tatalluble solids (TSS). The results were

expressed ifBrix.

3.7 Statistical analysis

The data recorded for various characters were siggjdo statistical analysis
based on their sample means (Gomez and Gomez,.10B8grvations of all the 19
characters were analyzed for variability and ottpemetic parameters related to fruit
yield (fruit yield per plant) were taken for chatecassociation, path analysis and

genetic divergence studies.

Analysis of variance

The analysis of variance for each of the charadi®d was done to find out
varietals differences. The analysis was carriedsegpiarately for each trait following

the procedure of randomized block design analyasige and Sukhatme, 1954).

Analysis of variance was done on the basis of thewing model.

Yi=m+g+r+ g
Where,
Yi = Phenotypic observation in tHegenotype and thé'jreplication
m = General mean
g = Effect of the ' genotype/treatment
r; = Effect of | replication

gj= random error associated withgenotype and"jreplication
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Analysis of variance and expected mean sum of squer

Source of D.f. SS MSS F ratio
variation
Replication (r-1) RSS RMSS RMSS/EMSS
Genotype (9-1) GSS GMSS GMSS/EMSS
Error (r-1)(g-1) ESS EMSS
Total (rt-1) TSS

3.7.1 Mean, Range, Standard Error and Critical Diferences

Sample mean values were calculated for each cleatagtdividing the total by
corresponding number of observations, while thdnésgy and lowest values for each
character were taken as the range. The S.E. andv@lites were calculated by using

the following formula.

EMSS
Standard error mean (SEM) # — —
r

Critical difference (C.D.)

2EMSS
= | — — — xtvalue at error d.f. at 5% and 1% level of gigance
r

Where,

r = number of replications

EMSS = Error mean sum of square
3.7.2 Co-efficient of variation

For comparing the variability of two or more thavotcharacters, co-efficient

of variation were calculated by using the formuhzeg below:

. EMSS
C.V. === x100 = |— — — x100
X X

Where,

S.D. = Standard deviation which is the square obotean square due to error (EMS)
X = Experimental mean

39



From the structure of the analysis of variance

EMSS
r

Error variances %e =

GMSS - EMSS
r

Genotypic variance 57 =

Phenotypic variance 6=  =02g+0%

Where, EMSS=error mean sum of square
GMSS=genotype mean sum of square
The genotypic co-efficient of variation (GCV) atite phenotypic co-efficient

of variation (PCV) were calculated by the formuiaeg by Burton (1952).

Genotypic standard deviation
GCV % = X 100
Grand mean

Phenotypic standard deviation
PCV% = X100
Grand mean

3.7.3 Heritability (broad sense)

The heritability estimates were used to measuraldgeee of correspondence
between phenotypic value and breeding value. \Wdsked out by using the formula
suggested by Lush (1949) and Burton and Devanc®3jl@and expressed in
percentage according to Weber and Moorty (1952).

Genotypic variance

h? (broad sense) = - -
Phenotypic variance

Genotypic variance

h? (broad sense in percentage x 100

IAHenotypic variance
3.7.4 Expected genetic advance

Genetic advance was estimated as per the fornrgdestied by Johnsehal. (1955).

GA =K x X op

Where,

K= Selection differential in standard units (whiis 2.06 per 5% selection
intensity).
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h? = Heritability in broad sense

op = Phenotypic standard deviation

GA expressed as percentage of me?\c/lgixloo
ean

The genetic advance as percent over mean was caesjas mentioned below
(Johnson et al., 1955)

Less than 10% = Low
10-20% =Moderate
More than 20%=High
3.7.5 Estimation of correlation co-efficient

Simple correlation co-efficient were computed aemdiypic and genotypic
levels between pairs of 15 important charactersdbiatribute to fruit yield (fruit yield

per plant) using the following formula.

Genotypic correlation gy = 7 () xa,(y)
g, (x

Phenotypic correlation dy = 7, (%) xa,(y)
,(X)

Where,
og (Xy) = Genotypic co-variance between the two $raiand .
op(xy) = Phenotypic co-variance between the twograiaind y.
og(X) andog (y) = Genotypic standard deviation for x and ypesdively.
op(X) andop (y) = Phenotypic standard deviation for x and ypezgtively.

The estimated values were compared with the tadllgevat (n - 2) and at 5%
and 1%levels of significance in order to test tigmiicance of correlation co-efficient

at phenotypic and genotypic level.

3.7.6  Path co-efficient analysis

The cause and effect relationships among the v&igourelated characters are
determined by path co-efficient analysis. Path ffiocient are standardized partial
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regression coefficients which individually providemeasure of direct effect of the
causal factors on the effect variable. These pepaititioning of the correlation

between causal factors and the effect of variakitgs, components of direct and
indirect effect and thus give a better picture lué association of the causal factors

with the effect variable.

In the present investigation, dry fruit yield pdamt was taken as the effect
with other characters like plant height, numberbadnches, leaf area, plant spread
,days to first flowering, days to 50% flowering,mioer of fruits per plant, fruit length,

fruit girth, and average fruit weight related tasths the causal factors.

The path coefficients were obtained by solving tbkowing simultaneous
equations which give the basic relationship betwamnelations and path coefficients

in a system of correlated causes. (Dewey and Lb9)19

r112= raP112 + roPr2+ raPriz+ oo, + R11P1112
r212 = r2aP112 + r2Pr12+ RaP112+ v + B11P1112
312 = 1310112 + r32P112+ E33P112F oo, + B11P1112
Mi112=naPriz+ P2+ rnigdPsizt oo + Q112

Where, j is the coefficient of correlation betwedhand | characters andyp

is the path coefficient (direct effect &f character on fruit yield per plant (1, 2).

The solutions for path coefficients, direct andnect effects of the causal factors
were estimated as the values of the individualsesfithe above equations in R.H.S.

The coefficient of determination fRand the residual effect 4R were

calculated as follows:

| = p? 12.R + ZPiyliy
R2 = Zpiyriy

= Pradi12 + Peidoi2t PR1A312F ceee + Q1141112
R2r= Vv1- R?

The path analysis at the phenotypic level with Haene cause and effect

relationship was computed using the phenotypicetations as stated earlier.
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3.7.8 Genetic divergence

Mahalanobis (1928) generalized distance? D statistic was used for
computing genetic divergence as described by R@982(1 The original measurements
were transformed to standardized uncorrelated bi@saby pivotal condensation (Rao,
1952).The divergence between any two varietiesok#gined as the sum of squares of

the difference in the values of the correspondiagdformed values ¢
D?%k=Z"=1Yij — Yik

Gives the B between'] and K" genotypes for ‘n’ characters. The all possible

561 pairs of Bwere calculated from the 34 genotypes of chilihgghe formula
n(n-1)/2

Following Tocher’'s method as described by Rao (1.98% genotypes were
grouped into clusters. The criterion of groupings\iaat any two genotypes belonging
to the same cluster should have a smallérv8lue than those between genotypes
belonging to different clusters. Inter and intraster distances were determined and
represented.
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RESULTS

The present experiment entitle@énetic variability, character association

and divergence studies in chilli Capsicum annuum L.) germplasm’ was
conducted at Horticultural Research Station, AIC&P Vegetable Crops, OUAT,

Bhubaneswar, India, duringgbi season of 2017-18 with an objective to study the

nature and extent of genetic variability in Chgenotypes for yield, yield attributing

traits and quality parameters. The results of thesgnt investigation are presented

under following sections.

4.1

4.2

4.3
4.4

4.5

4.6

Analysis of variance of the growth, yield andility parameters

Mean performance of genotypes with respectgtowth, yield,
attributing traits and quality parameter.

Characterization of genotypes with respeétuiting pattern and color

Estimates of genetic parameters in respegtafith, yield attributing
traits and quality parameters

Character association and path analysis

Genetic divergence

4.1 Analysis of variance of the growth, yield anduality parameters

The study of genetic variability was carried outdmalysis of variance for 17

characters presented in Table 4.1. Which reveatgdfisant difference among the

genotype for all the characters except plant speaAdand NS. The high degree of

experimental precision was maintained during thelystwas evident from the CVe

values which were below 18% for all the charactdns. CVe was highest in fruit
yield per plant (17.07%), followed by number ofifsuplant plants (15.98%), ascorbic
acid (11.94%), plant height (11.10%) and plant agré&NS (10.55%). it can be

attributed to the influence of environmental flutions on this character. similarly

CVe values were estimated to the below for all tharacter being the least for
pedicel length (4.78%).
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Table 4.1 Analysis of variance for 17 characters @4 genotypes of chilli

sl Mean sum of square
No character Replications | Genotypes Error

1 Plant height(cm) 58.604 292.067** 108.454
2 Number of branches per plant 0.002647 1.213** 0.05008
3 Leaf area(cr) 3.688 205.998** 7.050

4 Plant spread EW(cm) 72.842 66.033 41.414
5 Plant spread NS (cm) 30.439 43.781 31.483
6 Days to initial flowering 2.701 92.095** 8.378

7 Days to 50 % flowering 36.425 86.131** 12.482
8 Fruit length(cm) 0.0219 5.789** 0.2000
9 Fruit girth(cm) 0.000056 1.241** 0.0482
10 | Pedicel length(cm) 0.000694 0.816** 0.024
11 | Number of fruits per plant 385.138 2530.238** 246.599
12 | Average fresh fruit weight(g) 0.171 2.360** 0.072
13 | Average dry fruit weight(g) 0.001518 0.0865** 0.002215
14 | Number of seeds per fruit 28.778 250.99** 10.06
15 | Yield per plant(g) 110.911 1080.66** 71.24
16 | TSS (°Brix) 0.003039 1.954** 0.0255
17 | Ascorbic acid (mg/100g) 1.729 269.737** 23.941

*: significant at 5 percent level, **: signifioaat 1% level

4.2 Mean performance of genotypes with respect growth, yield, attributing
traits and quality parameter

The mean performance of 34 chilli genotypes isqemis] in Table 4.2
4.2.1 Growth parameters
Plant height

Significantly wide variation was observed for glaright. Plant height varied from
70.47 to 110.33 cm, with an average plant heighp3¥6 cm. The genotype BC-20
(110.33) recorded the highest plant height anda$ Yound to be at par with BC-43
(107.07 cm), BC-25(106.4 cm) BC-40-3-1-1(105.53 .cif)e lowest plant height was
observed in Pusa Sadabahar (70.47 cm) followed\wgla (KAU) (70.73)
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Number of branches per plant

The genotype LAM-625 recorded significantly maximumumber of
primary branches per plant (5.83) followed by Kumada local (5.12 cm),
LAM-620(4.93).The lowest number of primary brancheas observed in BC-
20 (2.68). The average mean value of the charaeasr3.94 which ranges from
2.68 to 5.83

Leaf area

The genotype Pusa Sadabahar recorded significanélyimum leaf area
(46.92 cm) than other genotype except Ujwala (KAU) (46.66 2;mBC-78-
1(44.2cm) and Arka suphal (42.7énwhich where statistically at par. Whereas the
lowest leaf area was observed in the genotypesl Btshmi (21.12cR). Leaf area
varied from 21.12 cito 46.9 cn with a mean value of 36.15ém

Plant spread EW

Plant spread for East-West ranges from 41.42 ®16€m with a mean value of
51.24 cm. The maximum plant spread was recordB€Ci27-2-2. (60.31 cm) followed by
Kunchinda local (58.72cm) Byadgi kaddi (58.06cii)e lowest value of plants spread
was observed in Ujwala (41.42cm) followed by Pusda®ahar (42.64cm).

Plant spread NS

Plant spread from North-South ranged from 44.46Gacm with an average
mean of 53.18cm. The maximum plant spread was dedom BC-79-1(60.00cm)
followed by BC-70-2(58.61cm).The lowest plant spresas recorded in Ujwala
(KAU) (44.44cm), followed by Pusa sadabahar (45a08¢c

4.2.2 Yield and yield attributing character
Days to initial flowering

The days to initial flowering ranged from 37.33yddo 60.33 days. BC-
28 (37.33), BC-43 (39.30), BC-25 (39.67) and ArkapBul (39.67) were earlier
in flowering than the rest of the genotypes. Theagpe Pusa Sadabahar (60.33)
was found to be late in flowering along with Ujwal&AU) (55.67) and
LAM-625 (54.67).
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Days to 50% flowering

The results on days to 50% flowering revealed §icamtly variation exist
among the tested genotypes. Days to 50% flowerarged from 46.0 to 69.97 days.
The genotype BC-43 (46.00) is found to be earliestays to 50% flowering followed
by BC-25 (46.67), BC-28(46.67) and Manipur locad@.67).The genotype Pusa
Sadabahar (69.97) was found to late in days 50%efimg, along with Ujwala
(64.70), LAM-625(60.33) and LAM-620(60.33)

Fruit length

Fruit length was varied from 2.98 cm to 9.72 cnhvéih average value of 6.49
cm. the highest fruit length was recorded in Arkah# (9.72 cm) followed by BC-7-
1-1 (6.98 cm). The lowest fruit length was obserwveBC-7-2-2 (2.98 cm) genotype.

Fruit girth

Fruit girth ranged from 2.00 cm to 5.08 cm. Theheigt fruit girth was
observed in genotype BC 7-2-2 (5.08 cm) followedB& 79-1 (5.03 cm) and these
two were statistically at par with each other. Towest fruit girth was recorded in
LAM-625 (2.00 cm). The average fruit girth was 3rbc

Pedicel length

Significant variation was observed for pedicelgi#gnand which varied from
1.83 cm to 4.53 cm with an average pedicel len§tB.24 cm. Significantly highest
pedicel length was recorded in genotype LAM-62®34cm) followed by Byadgi
Kaddi (4.1 cm) and Ujwala (KAU) (4.0 cm). The lostgedicel length was observed
in BC-27-2-2 (1.83 cm).

Number of fruits per plant

Results on number of fruits for plant recordednsigant variation
among the genotypes which ranges from 38 to 147Adth a mean value of
98.41. Significantly highest fruits per plant obssa in BC-43 (147.20) except
Utkal Rashmi (140.20) BC-25 (138), BC-78-1-2 (131),2BC-79-1 (131.20),
BC-406 (126.5), BC-27-2-2 (127.5) and BC-24-1 (22§. which were
statistical at par for number of fruits per plant the lowest 120 afif per plant

observed in Manipur local-2 (38).
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Average fresh fruit weight (g)

The genotype Arka Abhir recorded maximum averagshf fruit weight of
5.91 g followed by BC-5-1-7 (4.08 g), BC-7-2-1 (B.6), and LAM-620 (3.60 g). On
the other hand the lowest fruit weight was obseriredPusa Sadabahar (1.36 g).
However the range varied from 1.36 to 5.91 cm wnan of 2.69 g of average fresh
fruit weight.

Average dry fruit weight (g)

Significant variation were observed for averagg @it weight. Which
ranged from 0.27 to 1.15 g with a mean of 0.50¢ highest average of dry fruit
weight was observed in genotype Arka Abhir (1.1508pwed by Byadgi kaddi (0.74
g), BC-28 (0.68 g). The lowest average dry fruiighe recorded in Pusa Sadabahar
(0.27 q).

Number of seeds per fruit

Seeds for fruits ranged from 33.63 to 72.60 with arerage of 46.55,
significantly highest seeds per fruit was recorde&C-21 (72.60), followed by BC-
30 (60.6), Manipur local 2 (64.07) and Arka Sup(&R.40). The lowest seeds per
fruit was recorded in Ujwala (KAU) (33.63) genotype

Dry fruit yield per plant (g)

The results revealed that significant differeneéateen the genotype for fruit
yield per plant which varied from 13.67 to 78.71lthwmean value of 49.55 g,
Nineteen number of genotypes recorded more thaavbBege value of 49.55 g. per
plant .Among the genotypes BC-28 (78.71) produdgdifecantly maximum fruits
per plant whereas BC-5-1-7(76.91), BC-78-1-2 (73.88C-78-1 (69.74), BC-24-1
(69.41), Utkal Rashmi (65.89) and LAM-620 965.3%revstatistically at par. The
lowest fruit yield per plant were observed in ggpetManipur local-2 (13.67).

Fruit yield per plot (g)

There was significant difference found in genotypleich ranges from to
228.60 g to 1529.20 g. fruit yield per plot. Theghwest fruit yield per plot was
recorded in genotype BC-28 (1529.20 g) which sigaiitly differed with other
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genotypes except BC-7-2-1 (1404.50 g), BC-5-1-P8124 g), BC-78-1-2 (1424.44
g), BC-78-1 (1349.82 g), BC-24-1 (1343.20 g), UtRalshmi (1272.8 g ) and Arka
Abhir (1335.0 g) which weretatistically at par.The lowest fruit yield per plot were
recorded in Manipur local 2 (228.60 g) genotypes

Fruit yield per hectare (q)

The fruit yield per plant is ranged from 4.11 gfManipur local) to 27.53
g/ha (BC-28).

4.2.3 Quality parameters
TSS Q brix)

Significantly highest TSSlrix) of 4.7 was observed in Utkal Rashmi and
BC-20 closely followed by Pusa Sadabahar (4.5), ragha (4.4). Similarly
significantly lowest TSS was observed in the gepet8C-25 (2.1) and Manipuri
local (2.1).

Ascorbic acid (mg per 100g)

The ascorbic acid (mg per 100g) content of chilliitE among genotypes
varied significantly ranging from 22.64 to 66.66thwian mean value of 40.97.The
result indicates that significantly highest ascorhcid content in BC-40-2 (66.66)
followed by BC-21 (61.69) and Utkal Rashmi (52.2The lowest ascorbic acid
content was recorded in BC-20(22.64)

4.3 Characterization of genotypes with respect ttyuiting pattern and color

Morphological characters like fruit position, maugreen fruit color and

number of fruits per axil of all accessions areegivn Table 4.3
Fruit position

All the 34 genotypes, based on fruit position waikeded into two group’s
viz., Pendent and Erect. Among them, maximum numbermdtgpes had pendent
fruits while only eight (BC-7-2-1, BC-40-2-1-1, B4D-2, BC-7-1-1, BC-20, BC-43,
Ujwala (KAU) and Pusa Sadabahar) genotypexiuced erect fruits.
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Mature green fruit colour

Based on immature fruit colour, the 34 genotypesewiévided into three
group’sviz,, Green, light Green and Dark Green. Among them, mari genotypes
had green fruits, 13 genotypes had Light greensfland 4 genotypes had dark green

fruits.

Fruits per axil

The genotypes, based on fruits per axil were di/iddo two groupsviz.,
solitary and cluster. Among them, maximum genotypesduced solitary fruits

except pusa sadabahar and Ujwala which had clostemg habit.

4.4 Estimates of genetic parameters in respect girowth, yield attributing
traits and quality parameters

The estimates of genetic parameters such as meage,r GCV, PCV,
heritability, GA and GA as percentage of mean ffedent characters are presented in
the Table 4.4

Range of variation

The data presented in the Table 4.4 revealeddhge was the highest in case
number of fruits per plant (38 to 147.20) followey fruit yield per plant (13.679g to
78.71g), plant height (70.47 cm to 110.33 cm) ascbebic acid content (22.64 to
66.66 mg per gram). The lowest range was observaddrage dry fruit weight (0.27-
1.15), pedicel length (1.83-4.53), fruit girth (@-8.08), fruit length (2.98-9.72) and
TSS (2.10-4.70).

Regard the Grand mean results indicated wide vamiaanging from average
dry fruit wait (0.506 g) to number of fruits forgsit (98.41).
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Table. 4.2 Mean performance for different charatctein 34 chilli genotypes

Genotypes Plant Height Branches/ Leaf Agea Plant Spread | Plant Spared Ei)r?ii/isalto Dgg;)to thzarnugljtth g?tlrt] E:g;ﬁl
(cm) plant (cm?) EW (cm) NS (cm) flowering Flowering (cm) (cm) (cm)

Utkal Rashmi 90.07 3.17 21.12 48.89 53.33 41.00 47.33 7.40 3.60 2.28
BC-7-2-2 84.53 4.28 22.50 58.00 56.89 43.67 47.33 2.98 5.08 3.00
BC-24-1 98.47 3.30 23.68 55.19 58.89 43.67 48.67 22 6. 4.13 2.73
BC-7-2-1 97.40 3.17 24.32 52.33 56.72 46.00 52.67| .096 3.88 3.01
BC-79-1 87.87 4.00 23.90 56.78 60.00 43.33 49.33 5.80 5.03 1.83
BC-27-2-2 85.63 4.33 22.82 60.31 50.47 40.67 48.67 6.53 3.08 2.75
BC-25 106.40 4.17 22.08 48.22 56.11 39.67 46.67 07.0 3.70 2.90
BC-28 98.73 4.50 25.06 54.42 47.11 37.33 46.67 7.58 4.03 3.50
BC-40-3-1-1 105.53 3.50 34.46 51.44 50.67 40.00 338. 6.32 4.08 3.10
BC-40-2-1-1 98.13 4.00 41.80 52.44 55.67 41.00 @7.0 7.78 3.83 3.75
BC-40-2 92.53 3.67 41.52 50.44 53.31 41.33 49.67 88 5. 3.27 3.20
BC-21 92.67 4.00 46.14 48.67 49.78 40.00 47.33 8.60 3.43 3.00
BC-30 81.53 3.83 41.44 44.67 55.33 47.67 52.00 6.98 3.85 3.37
BC-7-1-1 80.53 3.37 40.02 48.33 50.44 43.33 51.00 625 3.07 3.33
BC-20 110.33 2.68 40.16 44.89 49.31 42.67 50.00 5.92 3.5( 3.75
BC-70-2 90.27 3.83 40.14 45.17 58.61 41.67 48.00 58 6. 3.70 3.22
BC-406 103.20 4.00 37.14 54.44 50.33 40.33 48.33 13 7. 3.50 3.14
BC-5-1-7 101.53 4.60 39.98 50.44 56.94 40.67 49.00 9.68 3.82 3.20
BC-78-1 93.07 4.00 44.20 48.61 50.14 41.67 47.67 65 6. 4.18 3.75
BC-78-1-2 105.00 3.93 38.88 48.78 55.89 40.00 48.00 7.03 3.77 3.50
BC-43 107.07 3.50 39.40 48.56 53.89 39.30 46.00 5.36 4.16 2.85
Manipur Local 1 101.33 4.30 37.66 52.17 46.61 40.30 46.67 6.05 2.93 3.33
Manipur Local 2 100.60 3.23 36.32 49.00 54.56 41.33 47.33 5.94 2.90 3.00
Arka Abhir 90.60 4.17 41.72 50.36 53.58 41.67 49.67 9.72 4.47 3.45
Arka Lohit 94.27 3.67 38.92 54.78 52.44 40.67 49.33 5.88 2.73 3.20
Arka Suphal 86.27 3.95 42.70 54.06 53.42 39.67 76.6 6.56 3.37 3.45
Byadagi Kaddi 93.40 3.20 40.84 58.06 53.39 47.33 .649 7.80 3.50 4.10
LAM -358 95.00 4.20 39.82 53.44 57.33 54.00 50.00 .036 2.95 3.90
LAM-620 93.67 4.93 42.40 48.14 52.22 53.67 60.33 936. 3.30 4.53
LAM-625 103.53 5.83 38.06 50.61 54.81 54.67 60.33 7.18 2.00 3.20
Anuragha (kau) 79.40 3.07 42.20 57.78 55.44 44.67 9.3% 6.62 2.93 2.87
Ujwala (kau) 70.73 4.30 46.66 41.42 44.44 55.67 64.00 4.75 3.03 4.00
Pusa Sadabahar 70.47 4.20 46.92 42.64 45.84 60.33 69.97 3.92 3.37 3.45
Kunchinda Local 98.40 5.12 24.00 58.72 54.33 40.67 47.33 4.30 2.75 2.60
C.V. 11.11 5.68 7.35 12.56 10.55 6.61 7.02 6.90 76.1 4.78
C.D. 5% 16.98 0.36 4.33 10.49 9.15 4.72 5.76 0.73 .360 0.25
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Table. 4.2 continued

Genotypes ﬁumbepr of FAV(;rz'a:ge_ léve_re\t/?/e_Drl]’y No.gf S_eeds/ Dlgy F{Dulit Yi(el()i Yield Per Plot (9) r:(ield E’e;’ TSS Ascorbic
ruits Per resh Fruit ruit Weight ruit er Plant acter ;
Plant Weight () @ ’ ’ ) acid(mg/1009)

Utkal Rashmi 140.20 2.62 0.47 43.50 65.89 1272.88 22.91 4.70 52.17
BC-7-2-2 105.60 2.92 0.52 38.83 54.91 1053.24 18.96 4.30 5041.
BC-24-1 126.20 3.07 0.55 42.33 69.41 1343.20 24.18 3.23 2749.
BC-7-2-1 111.50 3.61 0.65 52.67 72.47 1404.50 25.28 4.30 3746.
BC-79-1 131.20 2.72 0.49 40.83 64.29 1240.76 22.33 3.13 8831.
BC-27-2-2 127.50 2.04 0.36 44.73 45.90 873.00 15.71 3.23 934.9
BC-25 138.00 271 0.47 43.50 64.86 1252.20 22.54 2.10 37.33
BC-28 115.75 3.77 0.68 43.83 78.71 1529.20 27.53 2.90 40.56
BC-40-3-1-1 102.80 3.16 0.58 42.67 59.62 1147.48 20.65 2.30 4743.
BC-40-2-1-1 107.36 3.18 0.59 44.60 63.34 1221.85 21.99 2.3¢ 6056.
BC-40-2 111.20 2.15 0.38 38.20 42.25 800.12 14.40 3.43 66.66
BC-21 98.20 2.82 0.51 72.60 50.08 956.64 17.22 3.23 61.69
BC-30 80.20 2.74 0.49 66.60 39.30 740.96 13.34 2.70 43.47
BC-7-1-1 78.20 2.46 0.40 42.13 31.28 580.60 10.45 3.23 34.78
BC-20 88.20 3.34 0.60 45.13 52.92 1013.40 18.24 4.70 22.64
BC-70-2 116.40 2.57 0.46 44.43 53.54 1025.88 18.47 2.30 3740.
BC-406 126.50 2.37 0.42 44.90 53.13 1017.60 18.32 2.2¢ 3746.
BC-5-1-7 101.20 4.08 0.76 58.50 76.91 1493.24 26.88 3.80 9633.
BC-78-1 110.70 3.28 0.63 46.70 69.74 1349.82 24.30 3.33 8826.
BC-78-1-2 131.20 2.74 0.56 43.07 73.47 1424.44 25.64 3.23 9828.
BC-43 147.20 2.14 0.39 36.10 57.41 1103.16 19.86 4.30 37.73
MANIPUR LOCAL 1 45.00 1.60 0.33 47.00 14.85 252.00 4.54 2.10 30.11
MANIPUR LOCAL 2 38.00 2.00 0.36 64.07 13.68 228.60 411 3.33 41.50
ARKA ABHIR 60.00 591 1.15 40.43 69.00 1335.00 24.03 2.30 43.47
ARKA LOHIT 58.00 241 0.50 56.40 29.00 535.00 9.63 4.30 37.73
ARKA SUPHAL 64.00 2.35 0.43 62.40 27.52 505.40 9.10 2.70 43.47
BYADAGI KADDI 45.00 3.18 0.74 46.23 33.30 621.00 11.18 3.03] 35.20
LAM -358 95.26 1.90 0.43 44.90 40.96 774.24 13.94 3.80 44.50
LAM-620 100.50 3.60 0.65 45.73 65.32 1261.50 22.71 3.90 5540.
LAM-625 120.40 1.80 0.41 37.17 49.36 942.28 16.96 4.10 046.2
ANURAGHA(KAU) 78.64 1.84 0.40 47.17 31.45 584.12 10.51 4.40] 26.41
UJWALA(KAU) 90.60 1.73 0.31 33.63 28.09 516.72 9.30 3.33 38.96
PUSA SADABAHAR 80.20 1.36 0.27 33.63 21.65 388.08 6.99 4.50 40.96
KUNCHINDA LOGAL 75.20 1.57 0.28 48.40 21.05 376.12 6.77 2.70 46.37
C.V. 15.96 9.97 9.29 6.81 17.03 16.87 12.83 4.79 11.94
C.D. 5% 25.60 0.44 0.08 5.17 13.76 260.20 3.56 0.26 7.98
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Fig. 4.1 Fruits of different genotypes of chilli
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Table 4.3. Variation in morphological features of nilli

Mature green

Genotypes Fruit position Fruit per fruit
axil
Color
1. Utkal Rashmi Pendent Solitary Green
2. BC-7-2-2 Pendent Solitary Green
3. BC-24-1 Pendent Solitary Light green
4. BC-7-2-1 Erect Solitary Light green
5. BC-79-1 Pendent Solitary Green
6. BC-27-2-2 Pendent Solitary Green
7. BC-25 Pendent Solitary Light green
8. BC-28 Pendent Solitary Green
9. BC-40-3-1-1 Pendent Solitary Light green
10. BC-40-2-1-1 Erect Solitary Light green
11. BC-40-2 Erect Solitary Dark green
12. BC-21 Pendent Solitary Green
13. BC-30 Pendent Solitary Light green
14. BC-7-1-1 Erect Solitary Green
15. BC-20 Erect Solitary Light green
16. BC-70-2 Pendent Solitary Light green
17. BC-406 Pendent Solitary Green
18. BC-5-1-7 Pendent Solitary Light green
19. BC-78-1 Pendent Solitary Green
20. BC-78-1-2 Pendent Solitary Green
21. BC-43 Erect Solitary Green
22. MANIPUR LOCAL 1 Pendent Solitary Light green
23. MANIPUR LOCAL 2 Pendent Solitary Green
24. ARKA ABHIR Pendent Solitary Dark green
25. ARKA LOHIT Pendent Solitary Green
26. ARKA SUPHAL Pendent Solitary Green
27. BYADAGI KADDI Pendent Solitary Dark green
28. LAM -358 Pendent Solitary Light green
29. LAM-620 Pendent Solitary Dark green
30. LAM-625 Pendent Solitary Light green
31. ANURAGHA(KAU) Pendent Solitary Light green
32. UJWALA(KAU) Erect Cluster Green
33. PUSA SADABAHAR Erect Cluster Green
34. KUNCHINDA LOCAL Pendent Solitary Green
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Coefficient of variation

The estimation of Coefficient error variation CVhged from pedicel length
(4.78%) to dry fruit yield per plant (17.03 %) riely high CV value were observed
for number of fruits for plant (15.95 %) and plasfsead (12.55 %) and plant height
(11.10 %) then rest of characters recorded lower CV

The phenotypic coefficient of variation (PCV) raddgeom 11.22% in case of
plants spread EW to 40.75% in case of fruit yiedd plant. PCV was moderate (10 to
20%)for 8 characters viz., plant spread NS (11.22%9ys to 50% flowering
(12.10%), Days to initial flowering (13.75%), plaspread (13.75%), plant height
(13.89%), number of primary branches (16.79%) aad §irth (18.78%). Relatively
higher PCV (>20%) was observed in rest of the ditara.

The GCV values were lower than PCV with range 8% (plant spread NS)
to 37.02 %( dry fruit yield per plant).This happdr@ecause PCV estimates include
the variation due to environment (E) and genotyme environment (GE) interaction.
The maximum difference in magnitude of GCV and P@as found in plant spread
EW (5.59%-13.75%) , plant spreads NS (3.81%-Lb)22lant height (8.34%-
13.89%), fruit vyield per plant (37.02-40.75%) andcabic acid (22.09-
25.11%),similarly relatively low different of GCVnd PCV for primary branches,
leaf area, Days to initial flowering, days to 50%wfering, fruit length, fruit girth,
pedicel length, Average fresh fruit weight, averaly fruit weight, number of seeds
per fruit and TSS indicated that there are mostyegned by genetic factors and
minor effect of environments. Hence simple selectiollowed on the phenotypic

variation mean most given worth while improvingren&uits.

Relatively higher value for GCV for character fryield per plant (37.02%),
average dry fruit weight (33.10%), Average fredhtfveight (32.37%) and number
of fruit per plant (28.08%) indicated better scofpe genetic important in the
character through simple selection

Heritability

The heritability estimates for 17 characters ranfyjech 11.52 % in case of
plant spread (NS) to 96.18 % in TSS. Average dmt fiveight (92.69 %), pedicel
length (91.66 %), average fresh fruit weight (919838 leaf area (90.39 %) and fruit
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length (90.27 %) recorded above 90% heritabilitynitrly, fruit girth (89.19 %),
number of seeds per fruit (88.87 %) and numberraht¢hes per plant (88.87 %),
ascorbic acid (77.39%) and number of fruits penpl@5.33 %) and days to 50 %
flowering (66.29 %) showed above 60 % but below®®eritability. Plant height
(36.08 %), plant spread EW (16.54 %) and plantapmS (11.52 %) showed low
heritability.

Genetic advance

The range of genetic advance (GA) among diffeckaracter varied from
0.33% in dry fruit weight to 49.90% in number afiits per plant (Table 4.4)

The GA as % of mean was found to be range of 2.§8%nt spread NS)
t069.28% (fruit yield per plant). Expected GA wasiiid to be low (<10%) for traits
like plant spreads EW (4.68 %). Similarly modenadéue of expected GA (10-20%)
was recorded for plant height (10.32 %), days t& 3wering (16.52 %), whereas
relatively higher value of GA as % of mean (>20%g@swecorded for rest of the

characters.
4.5 Character Association

The relationship of different characters with yialdgenotypic and phenotypic
level is presented in Table 4.5. The correlatiainrestes at phenotypic levelpfrand
at genotypic level gf showed close correspondence for all characteenshably. It
was evident from the Table 4.5 that for most of¢haracter pairs, the genotypic and

phenotypic association were in same direction.
4.5.1 Phenotypic and genotypic correlations

The data presented in the Table 4.5 and Figurev2ated that phenotypic
correlation y ranged from 0.236 (between fruit length and plaeight) to 0.913
(between average fresh fruit weight to averagefrdiiy weight). Out of 105 estimates
of rp only 43 were found significant and among that Z3enpositively significant, 20
were negatively significant and all other remaining were recorded as non-

significant

57



Table 4.4. Estimation of mean, range, component efariance, heritability and genetic advance for 1€haracters in 34 genotypes in
chilli (Capsicum annuum L.)
Range 2

Sl. No Character Mean i gmax I%o%/ (?0%/ F(’O(/i;/ h(o/(ok;) GA GAM
1. Plant height (cm) 93.717 70.4f¢ 110.33 8.34 1110 .843 36.08 9.68 10.32
2. Number of branches per plant 3.94 2.68 5.83 15/805.67 16.79 88.57 1.21 30.64
3. Leaf area (cm?) 36.15 2112  46.92 22.53 7.34 23.7®0.39 15.95 4412
4. Plant spread EW (cm) 51.24 41.42 60.31 5.59 12/533.75 16.54 2.40 4.68
5. Plant spread NS (cm) 53.18 44.44  60.00 3.81 10.55 | 11.22 1152 | 1.42 2.66
6. Days to initial flowering 43.81] 37.33 60.33 12.06 6.60 13.75 76.91 9.54 21.78
7. Days to 50% flowering 50.30 46.00 69.97 9.85 7.0212.10 66.29 8.31 16.52
8. Fruit length (cm) 6.49 2.98 9.72 21.0p 6.90 22.1290.27 2.67 41.13
9. Fruit girth (cm) 3.56 2.00 5.08 17.738 6.17 18.78 9.18 1.23 34.50
10. Pedicel length (cm) 3.24 1.83 4.53 15.85 4.78 16.56 91.66 1.01 31.27
11. Number of fruits per plant 98.42 | 38.00 | 147.20 28.03 15.95 32.2p 75.53 49.40 50.19
12. Average fresh fruit weight (g) 2.70 1.36 5.91 F2.| 9.96 33.87 91.33 1.72 63.72
13. Average dry fruit weight (g) 0.51 0.27 1.15 33.10 9.29 34.38 92.69 0.33 65.64
14. Number of seeds per fruit 46.56 33.63 72.60 19/256.81 20.42 88.87 17.40 37.38
15. Fruit yield per plant (g) 4955 13.6f 78.71 37.02 17.0 40.75| 82.53 34.33 69.28
16. TSS @ brix) 3.34 2.10 4.70 24.02 4.79 24.50 96.18 1.62 48.54
17. Ascorbic acid(mg/100 g) 4097 22.64 66.66 22.09 .941| 25.11 77.39 16.40 40.03
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The genotypic correlation coefficient presentedTaible 4.5 and Figure 3
value ranged from 0.224 (between fruit length afahfpspread NS (cm) to 1.643
between plant spread EW to plants spread NS). O1L0% iy estimates ofgr67 were
significant and among that 37 were positively digant, 30 were negatively

significant and all the remaining were recorded as non-significant.
4.5.2 Correlation of fruit yield with other yield component

At phenotypic level dry fruit yield per plant wasgitively and significantly
correlated with fruit length, fruit girth, averagesh fruit weight, average dry fruit
weight, number of fruits for plant, plant heightowever it had positive and non-
significant correlation with other characters likember of primary branches, plant

spread EW and plant spread NS.

The traits like days to flower initiation and leafea exhibited significantly
negative correlation with dry fruit yield per plaand characters like pedicel length,
seeds per fruit, and days to 50% flowering showedative and non-significant

correlation with dry fruit yield per plant comportext phenotypic level.

At genotypic level dry fruit yield per plant wa®gtive and significantly
correlated with fruit length (0.507), fruit girtl0.646), average fresh fruit weight
(0.726), average dry fruit weight (0. 659), numbérfruits per plant (0.767), plant
height (0.530) and plants spread NS (0.759). Howeatvénad positive and non-
significant correlation with other characters likember of fruits per plant and
number of branches. Significantly negative correfatwas observed with days to

initial flowering, days to 50% flowering and leaka with dry fruit yield per plant.
4.5.3 Correlation among other yield attributing traits

Fruit length showed positive and significant caatigin with number of seeds
per fruit (0.338 and 0.378), average fresh fruitghie(0.597 and 0.639), average dry
fruit weight (0.633 and 0.681), and plant heigh8® and 0.378) at both phenotypic

and genotypic level respectively.

Fruit girth at both phenotypic and genotypic leyebduced positive and
significant relation with average fresh fruit weigl.545 and 0.599), average dry
fruit weight (0.474 and 0.510), and fruits per pl§0.320 and 0.380). Fruit girth
shows negative and significant correlation with tiags to initial flowering (-0.269
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and -0.335) days to 50 percent flowering (-0.26d af.334), leaf area (-0.282 and -
0.313) and number of primary branches (- 0.219-8238) at both phenotypic and

genotypic level indicating that simultaneous seétecfor these traits is not possible.

Pedicel length showed significant and positive @atron with dry fruit
weight (0.253 and 0.278), days to initial floweri(@377 and 0.441), days to 50%
flowering (0.323 and 0.398) and leaf area (0.61@ @664) at both PCV and GCV
level. It shows negative and significant with the@cter number of fruits per plant (-
0.318 and -0.385) and plant spread NS (-0.232 ant#t1) at both PCV and GCV

level indicating that these characters associateg strongly at genotypic level.

Number of seeds per fruit at both phenotypic andoggic level produced
negative and significant correlation with fruitsrgsant (-0.351 and -0.412), days to
initial flowering (-0.251 and -0.338), days to 50f6wering (-0.273 and -0.390).
Whereas, it was positively and significantly coated with plant spread NS (0.266) at

genotypic level

Average fresh fruit weight recorded positive anghgicant correlation with
fruit length (0.597 and 0.639), fruit girth (0.548d 0.599) and fruit yield per plant
(0.646 and 0.726) at both phenotypic and genotypivel. It was negative and
significantly correlated with the days to initidiering (-0.226 and -0.302) at both
phenotypic and genotypic level. It is positively nasignificantly correlated with
pedicel length and plant height (0.159) at genatygviel

Average dry fruit weight (g) at both phenotypic agehotypic level expressed
significant and positive association with the frleigth (0.633 and 0.681), fruit girth
(0.474 and 0.510) and pedicel length (0.253 and8).At both phenotypic and
genotypic level it showed positive and non-sigmifit association with number of
seeds per fruit( 0.068 and 0.078), leaf area (0a0%lL0.034), plant spread EW ( 0.051
and 0.088) which clearly indicated the independeetiure of two characters and
selection for average dry fruit weight is not rbla

Number of fruits for plants recorded positive amgh#icant correlation with
fruit girth (0.320 and 0.380) at both genotypic apldenotypic level. But, it is
negatively and significantly correlated with pedidength (-0.318 and -0.385),
number of seeds per fruit (-0.351 and -0.412),laaflarea (-0.383 and -0.452).it was
found positively and non-significant with the frigngth (0.036 and 0.025)
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Table4.5 Phenotypic and Genotypic correlation coeffient between all pairs of quantitative charactersstudied in chilli

No |Character Fruit Fruit Pedicel [Number Avg. | Avg. dry [Number | Daysto| Daysto |Leaf Areq Plant | Primary| Plant Plant | Fruit Yield
Length Girth Length |of Seeds/| Fresh Fruit |of Fruits initial 50% (cm?) Height | Brancheg Spread | Spread | Per Plant
(cm) (cm) (cm) |Fruit Fruit Weight |Per Plant|flowering|Flowering (cm) EW (cm)| NS (cm) (9)
Weight (9)
)]

1 |Fruit Length (cm) p 1 0.033 0.112 0.338*% 0.597*% 0.633*} 0.036| -0.2567*-0.223* 0.191 0.236* 0.044 -0.045 0.088 0.396**
g 1 0.048 0.152 0.378*% 0.639* 0.681*} 0.025| -0.3187*0.297*| 0.187 0.376** 0.047 0.02 0.224% 0.507**

2 |Fruit Girth (cm) p 1 -0.19 -0.124 | 0.545**% 0.474*% 0.320*% -0.269*F-0.267** | -0.282** | 0.002 -0.219* 0.077 0.178| 0.586**
g 1 -0.239* | -0.142 | 0.599** 0.510** 0.380*% -0.335*f-0.334**|-0.313**| 0.039 -0.238* 0.072 0.608*1 0.646**

3 |Pedicel Length (cm) p 1 -0.037 0.185 0.253* -0.318*F 0.377* | 0.323* | 0.612** 0.005 0.114 -0.185 -0.232* -0.059
g 1 -0.035 0.200* | 0.278**| -0.385*) 0.441** | 0.398** | 0.664** | -0.102 0.136| -0.642*-0.741* -0.078

4 |Number of Seeds/ | p 1 0.084 0.068 | -0.351*f -0.251* | -0.273**| 0.129 0.023 -0.124 0.014 0.061 -0.158
Fruit g 1 0.099 0.078 | -0.412*1 -0.338** | -0.390** | 0.154 0.135 -0.147 0.094| 0.2667* -0.168

5 |Avg. Fresh Fruit p 1 0.913** | 0.027* | -0.226*| -0.188 -0.036 0.159 -0.076 .0@d 0.085 | 0.646**
Weight (g) g 1 0.991** | 0.034 | -0.302*{ -0.241* | -0.051 | 0.300**| -0.1 -0.025 0.384* 0.726**

6 |Avg. dry Fruit p 1 -0.056 -0.19 -0.162 0.041 0.181 -0.066 0.051 0.0910.580**
Weight (g) g 1 -0.065 | -0.197*| -0.206* 0.034 | 0.288*| -0.072| 0.068| 0.402* 0.659**

7 |Number offruits Pe| p 1 -0.121 -0.05 -0.383*1 0.183 0.101 0.094 0.106| 0.605**
Plant g 1 -0.147 -0.128 | -0.452*1 0.308** 0.114 -0.217*| 0.627* 0.767**

8 |[Days to initial p 1 0.779** | 0.323* | -0.323**| 0.215* | -0.202* -0.02 -0.243*
flowering g 1 0.986** | 0.349** | -0.655**| 0.326** | -0.604** | -0.426** | -0.282**

9 |Days to 50% p 1 0.335* | -0.380**| 0.279** | -0.239* | -0.263**| -0.175
Flowering g 1 0.386* | -0.634**| 0.348** | -0.911**| -0.665** | -0.257**

10 |Leaf Area (cm?) p 1 -0.193 -0.022 | -0.354*1 -0.228* | -0.295**
g 1 -0.266** | -0.010 | -0.827**| -0.652** | -0.336**

11 |Plant Height (cm) | p 1 -0.032 0.082 0.184| 0.251*
g 1 0.019 0.210* | 0.329**| 0.530**

12 |Primary Branches | p 1 -0.011 -0.055 0.038
g 1 0.190 -0.126 0.034

13 |Plant Spread EW | p 1 -0.035 0.06
(cm) g 1 0.991* -0.091

14 |Plant Spread NS p 1 0.136
(cm) g 1 0.759**

*Significance level @ 5% and ** Significance lev@ 1%
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Phenotypical Correlations

08-10

06->88
04->06
02->04

Fig. 4.2 Phenotypic correlation coefficient betweell pairs of characters
studied in chili

Genotypical Correlations

0s8-19

06->08
04->06
02->04

Fig. 4.3 Genotypic correlation coefficient betweemll pairs of characters
studied in chili
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Days to initial flowering at both phenotypic andngéypic level it showed
negative and significant correlation with fruit ¢gh (-0.256 and -0.318), fruit girth (-
0.289 and -0.335), number of seeds per fruit (-D.25d -.0.251), average fresh fruit
weight (-0.226 and -0.302), plant height (-0.3231 a0.655). It is positively and
significantly correlated with the characters lileafl area (0.323 to 0.349) and number
of primary branches (0.215 and 0.326).

Days to 50% flowering was positively and signifidgncorrelated with
character like leaf area (0.335 and 0.385), nurdbgorimary branches (0.279 and
0.348) and days to initial flowering (0.779 and &P at both phenotypic and
genotypic level respectively. Whereas, it is negly and significantly correlated
with character like fruit girth (-0. 267 and -0.33@nd number of seeds per fruit (-
0.273 and - 0.390) at both phenotypic and genotyviel.

Leaf area showed negative and significant coratatvith the characters fruit
girth (-0.282 and -0.313), number of fruits pernplé0.383 and -0.452), plant spread
EW (-0.354 and -0.827) at both phenotypic and ggnotevel. At the genotypic level
it is negatively and significant correlated witlapt height (-0.266)

4.5.4 Path coefficient analysis

In the present study direct and indirect effeallifferent quantitative characters
on dry fruit yield per plant were estimated throymgith analysis at phenotypic level

presented in Table: 4.6 and Figure 4

Number of fruits per plant had the direct positeféect (0.544) on dry fruit
yield per plant. It exhibited high correlation wiyield (0.605) via fruit girth (0.044)
and leaf area (0.044).

The direct effect of average fresh fruit weight3(I2) was positive and it
showed significant positive correlation with yi€lel646) via average dry fruit weight
(0.201), fruit girth (0.075) and fruit length (0&)2

Average dry fruit weight showed positive directeetf (0.220) on fruit yield per
plant and it exhibited high correlation with yigld.580) viaaverage fresh fruit weight
(0.276),fruit girth (0.065),and fruit length (0.028dpedicel length (0.022).
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Fruit length showed positive direct effect (0.044)fruit yield per plant and it
exhibited high positive correlation with yield (08 via average fresh fruit weight
(0.180) and average dry fruit weight (0.139).

Fruit girth shows positive direct effect (0.137) fyoit yield per plant and it
exhibited positive correlation with yield (0.58Gp\average fresh fruit weight (0.165),
average dry fruit weight (0.104) and number of sgaat fruit (0.174).

Pedicel length showed positive direct effect (0)0&® fruit yield per plant and
it exhibited negative correlation with yield (-09)5via number of seeds per fruit (-
0.173).

Number of seeds per fruit recorded positive diedtgct (0.015) on fruit yield
per plant and it exhibited negative correlationhwjteld (-0.158) via number of fruits
per plant (-0.191),

Leaf area showed the negative direct effect (-0.yield per plant and it

exhibited negative correlation with the yield (4@52.

Days to flower initiation showed negative diredeet on fruit yield per plant (-
0.038) and it exhibited negative correlation whk (-0.243).

Days to 50% flowering showed positive direct effé@t026) and negative
correlation with the yield (-0.175).

Plant height showed a positive direct effect (0)0&3d positive correlation
with yield (0.251)

Number of branches showed positive direct effectlignfruit per plant (0.039)
and positive correlated with the yield (0.038)

Plant spread EW showed negative direct effect 42).@&nd exhibited positive
correlation with yield (0.060)

Plant spread NS showed negative direct effect @Z).@n dry fruit yield per
plant and positive correlated with the yield (0.136
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Table4.4.6: Estimate of direct (diagonal) and indect effect of component characters on yield in cHi genotypes

Avg Avg. Frui

. . . . ruit
Fruit Fruit Pedicel Seeds/ Fresh Dry F?:i’ts Days to Days to Leaf Plant Prima SPI:er;t d Plant Yield
No | Character Length Girth Length Fruit Fruit Fruit Per initial 50% Area Height Branchrgs F;EW Spread Per

(cm) (cm) (cm) Weight | Weight Flowering | Flowering (cm?) (cm) NS (cm)
(9) (9) Plant (cm) Plant (g)

1. | Fruit Length (cm) 0.044 0.005 0.010 0.005 0.180 0.139 0.020 0.010 -0.006 -0.022 0.008 0.002 0.002 0.000 0.396
2. | Fruit Girth (cm) 0.002 0.137 -0.017 | -0.002 0.165 0.104 0.174 0.010 -0.007 0.032 0.000 -0.009 -0.003 0.000 0.586
3. | Pedicel Length (cm) 0.005 -0.026 0.086 -0.001 0.056 0.056 -0.173 -0.014 0.008 -0.070 0.000 0.005 0.008 0.000 -0.059
4, Seeds/ Fruit 0.015 -0.017 -0.003 0.015 0.025 0.015 -0.191 0.010 -0.007 -0.015 0.001 -0.005 -0.001 0.000 -0.158
5. | Avg. Fresh Fruit Wt. (g) 0.026 0.075 0.016 0.001 0.302 0.201 0.015 0.009 -0.005 0.004 0.005 -0.003 0.000 0.000 0.646
6. | Avg.Dry Fruit Weight (g) 0.028 0.065 0.022 0.001 0.276 0.220 -0.031 0.007 -0.004 -0.005 0.006 -0.003 -0.002 0.000 0.580
7. | Fruits Per Plant 0.002 0.044 -0.028 | -0.005 0.008 -0.012 0.544 0.005 -0.001 0.044 0.006 0.004 -0.004 0.000 0.605
8. | Days to initial flowering -0.011 -0.037 0.033 -0.004 -0.068 -0.042 | -0.066 -0.038 0.020 -0.037 -0.011 0.008 0.009 0.000 -0.243
9. | Days to 50% Flowering -0.010 -0.037 0.028 -0.004 -0.057 -0.036 | -0.027 -0.030 0.026 -0.038 -0.012 0.011 0.010 0.001 -0.175
10. | Leaf Area (cm?) 0.008 -0.039 0.053 0.002 -0.011 0.009 -0.208 -0.012 0.009 0.114 -0.006 -0.001 0.015 0.000 -0.295
11. | Plant Height (cm) 0.010 0.000 0.000 0.000 0.048 0.040 0.100 0.012 -0.010 0.022 0.033 -0.001 -0.004 0.000 0.251
12. | Primary Branches 0.002 -0.030 0.010 -0.002 -0.023 -0.015 0.055 -0.008 0.007 0.003 -0.001 0.039 0.000 0.000 0.038
13. | Plant Spread EW (cm) -0.002 0.011 -0.016 0.000 0.003 0.011 0.051 0.008 -0.006 0.040 0.003 0.000 -0.043 0.000 0.060
14. | Plant Spread NS (cm) 0.004 0.024 -0.020 0.001 0.026 0.020 0.058 0.001 -0.007 0.026 0.006 -0.002 0.002 -0.002 0.136
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4.6 I’ Analysis

The genetic divergence study was done followindn&ianobis B statistics as
described by Rao (1952). The magnitude éfvBlues indicated considerable genetic
diversity among genotypes?®alue for all the 561 combinations ranged fron97o
1116.72. The least value 17.99 was observed betB€eii0-2 and BC-406. Where

maximum ¥ value of 1116.72 was found between Pusa Sadabatakrka Abhir.

4.6.1 Group constellation using Bstatistics

The 34 genotypes of chilli were grouped into 6 ®u®n the basis of Malue
(Table 4.7). Cluster Il was found to be largestwi? genotypes namely, BC-40-2-1-
1(10), BC-78-1(19), BC-78-1-2(20), BC-25(7), BC-28(BC-24-1(3), BC-7-2-1(4),
Utkal Rashmi(1), BC-27-2-2(6), BC-20(15), BC-43(2)d BC-5-1-7. Cluster | was
the second largest cluster with the 9 genotypeshaBC-70-2(16), BC-406(17), BC-
40-2(11), BC-7-1-1(14), Anuragha(31), Arka Lohitj2BC-40-3-1-1(9), BC-30(13)
and Arka Suphal (26), followed by cluster IV (08ngéypes) namely, Ujwala (32),
Pusa Sadabahar (33), LAM-358(28), Manipur local22),( Kunchinda local (34),
LAM-625 (30), LAM-620(29) and Byadagi Kaddi (27)luster VI (03 genotypes)
namely BC-7-2-2(2), BC-79-1(5) and Arka Abhir (2&he remaining two clusters i.e.
cluster 1l (Manipur local 2) and cluster V (BC-2d9mprised of single genotype.

4.6.2 Characterization of clusters

The cluster means in respect of 15 quantitativaeadter is presented in Table

4.8amongclusters, cluster 3 and 5 included onipgles genotype.

Cluster 1l recorded the highest mean value in retspé number of fruits per
plant (120.41) and dry fruit yield per plant (65&2

The genotypes included in cluster 11l was foundbéosuperior in character plant
height (100.60cm) and be earlier in days to 50%vdiong (47.33 days)

In cluster IV recorded highest mean in respectetfigel length (3.63 cm) and
number of branches (4.51)
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Cluster V recorded highest mean value for fruigtén(8.6cm), number of seeds
per fruit (72.6), leaf area (46.14évand earliest in days to initial flowering(40.08yd
) as well as days to 50 % flowering (47.33 days)

Cluster VI was characterized with maximum plantesgr both in EW (55.047)
and NS (56.82) direction, maximum fruit girth (4cB®), average fresh fruit weight
(3.85g) and average dry fruit weight (0.72).

4.6.3 Intra and inter cluster distance

The estimates of intra and inter cluster distaraset B values is presented in
Table 4.9and Figure 5.

Intra cluster distance was the highest in casduster VI (107.43) and the
lowest was observed in cluster | (27.976). Theaictuster distance Il and V was
found to be zero as these two cluster contain sigghotype.

The spectrum of inter cluster distances ranged %&r88 (between | and lIll) to
217.46 (between cluster Il and cluster VI).

The maximum inter cluster distance was observeddst cluster Il and VI
followed by cluster IV and VI (204.108). The minimuinter cluster distance was

observed between cluster | and lli
4.6.4 Relative contribution of character towards d/ergence

For D? analysis 15 characters including (growth and yigitameter) were
considered at a time (Table 4.10). Among the clhara¢che maximum divergence was
contributed by pedicel length (19.96 %) flowed leafl area (16.40 %), number of
branches (13.40 %), and average dry fruit weigbt7Q %) and number of seeds per
fruit (9.45 %).
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Table 4.7. Clustering of genotypes based or? Dalues (Genotypes serial number in
parenthesis)

Sl.no. clusters No. of genotypes Genotypes
1. I 9 BC-70-2(16)
BC-406(17)
BC-40-2(11)
BC-7-1-1(14)
Anuragha (31)

Arka Lohit(25)
BC-40-3-1-1(9)
BC-30(13)

Arka Suphal(26)

2. Il 12 BC-40-2-1-1(10)
BC-78-1(19)
BC-78-1-2(20)
BC-25(7)
BC-28(8)
BC-24-1(3)
BC-7-2-1(4)
Utkal Rashmi(1)
BC-27-2-2(6)
BC-20(15)
BC-43(21)
BC-5-1-7

3. 1] 1 Manipur Local 2

4. v 8 Ujwala (KAU) 32
Pusa Sadabahar (33)
LAM-358(28)
Manipur Local 1 (22)
Kunchinda Local (34)
LAM-625 (30)
LAM-620(29)
Byadagi Kaddi (27)

5. Vv 1 BC-21
6 VI 3 BC-7-2-2(2)
BC-79-1(5)

Arka Abhir(24)
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Table 4.8: cluster mean values of 34 genotypes dfili for 15 quantitative character

Avg Fruit
Plant . Leaf Plant Plant Days to Days to Fruit Fruit | Pedicel | Fresh Dry Number Numt_Jer Yield
; Primary Spread | Spread | . . . . Fruit of Seeds| of fruits
clusters | Height Area initial 50% Length | Girth | Length | Fruit : Per
(cm) Branches (cm2) EW NS flowering | Flowering | (cm) (cm) (cm) | Weight Weight per per Plant
(cm) (cm) (9) Fruit plant
(9) @
1(9) 90.392 3.654 39.838 51.23 53.382 42.149 49.184 976.3 3.389| 3.209 2.450 0.451 49.43 90.660  40.789
11(12) 99.319 3.779 31.958 51.09 53.706 41.138 48.196 376.9 3.807| 3.164 3.048 0.559 45.388120.417| 65.920
(1) 100.600| 3.230 36.320 49.000 54.560  41.330 47.330 5.940 | 2.900, 3.000 2.000 0.360 64.070 38.000 13)677
IV(8) 90.816 | 4.510 | 39.545| 50.650, 51.121 50.83¢ 56.037 5.8Y0 2.p78.639 | 2.092 0.428 42.086 81.520 34.325
V(1) 92.670 4.000 | 46.140| 48.670| 49.780] 40.000 47.330 8.600| 3.430| 3.000 2.820 0.510 72.600 | 98.200 | 50.083
VI(3) 87.667 4.150 29.378 55.047 | 56.823 42.890 48.777 6.167 4.860| 2.760 | 3.850 0.720 | 40.030 98.933| 62.733
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Table 4.9: Average intra-cluster (diagonal) and iter —cluster (D?value) of 34
genotypes of chilli.
1 Cluster| 2 Cluster| 3 Cluster| 4 Cluster| 5 Cluster| 6 Cluster
1 Cluster 27.976 62.157 51.880 88.603 54.097| 136.986
2 Cluster 50.491| 138.622| 122.710 96.560| 112.788
3 Cluster 0.000| 145.346 60.265| 217.467
4 Cluster 86.655| 151.056| 204.108
5 Cluster 0.000f 193.916
6 Cluster 107.433
Table.4.10: Relative contribution of different chaacters to genetic divergence
among 34 genotypes of chilli.

Sl. Source Contribution Times

No % Ranked 1st

1 Fruit Length (cm) 6.95 39.000

2 Fruit Girth (cm) 3.74 21.000

3 Pedicel Length (cm) 19.96 112.000

4 number of Seeds per Fruit 9.45 53.000

5 Average Fresh Fruit Weight (g 0.53 3.000

6 Average Dry Fruit Weight (g) 10.70 60.000

7 Number of fruits Per Plant 0.00 0.000

8 Fruit yield Per Plant (g) 0.89 5.000

9 Days to initial Flowering 2.85 16.000

10 Days to 50% Flowering 0.36 2.000

11 Leaf Area (cm?) 16.40 92.000

12 Plant Height (cm) 0.53 3.000

13 Number of Branches 13.90 78.000

14 Plant Spread EW (cm) 3.03 17.000

15 Plant Spread NS (cm) 0.71 4.000
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Table: 4.11. Incidence of Thrips and Mites on chillgenotypes

Genotypes | Genotypes Thrips and Mite incidence (%)
1 Utkal rashmi 42
2 BC-7-2-2 45
3 BC-24-1 50
4 BC-7-2-1 45
5 BC-79-1 40
6 BC-27-2-2 65
7 BC-25 29
8 BC-28 25
9 BC-40-3-1-1 32
10 BC-40-2-1-1 35
11 BC-40-2 52
12 BC-21 55
13 BC-30 45
14 BC-7-1-1 65
15 BC-20 42
16 BC-70-2 45
17 BC-406 38
18 BC-5-1-7 25
19 BC-78-1 28
20 BC-78-1-2 25
21 BC-43 35
22 MANIPUR LOCAL 1 85
23 MANIPUR LOCAL 2 87
24 ARKA ABHIR 56
25 ARKA LOHIT 75
26 ARKA SUPHAL 78
27 BYADAGI KADDI 87
28 LAM -358 83
29 LAM-620 75
30 LAM-625 68
31 ANURAGHA(KAU) 86
32 UJWALA(KAU) 83
33 PUSA SADABAHAR 86
34 KUNCHINDA LOCAL 55

Very high : >80 %

High > 60 % to <80 %

Moderate : >40% to < 60 %

Comparatively less

: 0-40%
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Incidence of Thrips and mites on chilli germplasm.

During the experiment inabi season it was observed that the Thrips and mite
population were quite high in most of the varietefiected from Lam and Karnataka.
The Byadagi Kaddi variety which is popular in Kaalaa did not performed well due
to more incidence of Thrips and mites and also flesger production and fruit set.
Similarly the varieties like LAM-358, LAM-620, andAM-625 collected from Lam,
Guntur and local type collected from Manipur did performed well. However the
local type were found moderately affected and peréa well. It was observed that
the climatic factor in a particular season affected pest incidence and overall

performance of the varieties
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DISCUSSION

The effectiveness of any crop improvement progranmwelving selection and
hybridization depends on the existence of genetdability among the tested
materials (genotypes) and extent to which the dbtarss are heritable
(heritability). Therefore, it is a pre-requisite &ssess the nature and magnitude of
variability as one of the basic principles for ashing success in a breeding
programmes. Variability refers to the presenceitiéidnces among the individuals of
plant population. Variability results due to di#eices either in the genetic constitution
of the individual of a population or in the envimant in which they are grown. The
existence of variability in essential for a crogonmvement .Selection is effective when
there is genetic variability among the individualgopulation .hence, insight into the
magnitude of variability particularly genetic vty present in a population is of

paramount important to a plant breeder for stardipgdicious breeding programme.

Further, information on association of various comgnts for the desirable
character for selection is of immense importandee Tause and effect relationships
among the various correlated characters play amritapt role. It has been observed
that selection of parents for hybridization on thasis of B analysis was more

effective for improvement of yield that based ohestmethod.

Considering the importance of the above factorsrfimrovement in chilli, the
present experiment was conducted duringRalai season of 2017-18 at All India Co-
ordinated Research Project on Vegetable Crops (RICBhubaneswar, to select the
superior genotypes on the basis of their performaand adaptability under
Bhubaneswar condition of Odisha. The experimemalirigs of the above study have

been discussed and interpreted hereafter.

Pattern of variation in plant attributes

On examining the ANOVA Table 4.1, the nature andynitaide of variability
for different quantitative and qualitative charastevere significant except plant spread
(EW) and plant spread (NS) are clearly observedngntbe chilli genotypes. The
values indicate highly significant differences &rthe characters under study, thereby

suggesting existence of large amount of variat@am®ng the genotypes. So, there is
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scope for considerable improvement in this cropubh the characters studied. Similar to
the present findings, investigations carried outiexraalso revealed wide variations for
various charactei®atelet al., 2015. Janalet al., 2015 and Mishret al., 2015).

It may be contemplated from the statistics of raage general mean values of
the characters that there is a great deal of véityafor characters under study. These
statistics quite hopefully provide a strong impetois selecting promising genotypes
for specific objectives, because of the magnitude side to moderately wide
spectrum of variations observed in each characteong the genotypes under
evaluation. Further, the coefficient of variatidd.V.) being less than 18% for all the
characters studied, indicates that good precisias maintained in conducting the

experiment.

Among the genotypes evaluated, BC-28 had the higha$ yield per plant
followed by BC-25 and BC-78-1-2 performed bettartlthe rest, suggesting suitability
and better adaptability of these genotypes foivatibn at Bhubaneswar in Odisha. But
highest number of fruits per plant was observeitiéngenotype BC-43 followed by Utkal
Rashmi. Other researchers (Srilakshmi, 2006; Jwbtdl., 2008; Sharmat al., 2010)

have also indicated better suitability of someetas over the rest.

For understanding the breeding principles in anypcrimprovement
programme, two aspects are most important i.esgl@ction cannot create variability
but act only on that which is already in existe(igeselection can act effectively only
on heritable differences (Allard, 1960). Thus thestfand foremost necessity for
selection is to ascertain whether the genetic bdityafor these characters is present in
the population at significant level or not. Furthére phenotypic mean values which
are the basis of comparison, may fall far shortrequirement and may even be
misleading as the phenotypic expressions are sprastinfluenced by environment
and thereby may not necessarily represent the geicowalues. To avoid this
misleading information for the correct interpredatiof data, on the sound genetic
principle, statistics such as variance and coeificof variation etc. are to be computed

for proper evaluation.

The estimates of genetic parameters such as pheoatyd genotypic variance

computed here as per method suggested by Burtoewane (1953) along with the
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coefficients of variation presented in Table 4.drmpits a sound basis to determine the
variability components as well as to know the meeiamounts of heritable and non-

heritable variation for each of these characters.

From the present study, it is clearly observed thate exists a wide range of
phenotypic as well as genotypic coefficient vaoatior majority of the 17 quantitative
and qualitative characters in chilli. Minimum difémces were observed between the
values of GCV and PCV for most of the traits stddexcept the traits plant height,
plant spread (EW) plant spread (NS), days to 5@dting, and fruit yield per plant,
this type of observation was also represented bgoG¢{2002). The existence of
minimum variation between these two parameterscaidd that environment has a
little effect in expression of these characters am@&notype truly represents the
genotype it has been also reported by ShivkumaHmsamani (2006).

In the present study, presence of moderate to togifficients of variation in
case of dry fruit yield per plant, number of frugtsr plant, ascorbic acid, plant height,
plant spread NS indicated the presence of good ameolu variability among the
materials evaluated and therefore, selection fesdlcharacters may be quite hopefully
used in chill improvement programme. Cherian (20@&bhivkumar and Hosamani
(2006), Bharadwagt al. (2007) and Shirshadt al. (2007) observed similar trends,
which are in agreement with the present findingsstRf the characters showing low
values for this parameter may be of least sigmfiea for chilli improvement

programme.

Heritability is an index of transmissibility and @ primary interest to plant
breeder. The ratio of genotypic variance to thenphgpic variance or total variance is
known as heritability.it is generally expressedp@rcent. Thus, heritability is the
heritable portion of phenotypic variance.it is aodoindex of the transmission of
characters from parents to their offspring’s. Théneate of heritability help the plant
breeder in selection of elite genotypes from digegsnetic population. Poehlman and
Borthakur (1972) opined that the characters nduémiced by environment will have
high heritability. According to Randhavehal. (1975) higher the heritability value of a
character, less will be the environmental influeloce expression of that character,

thereby indicating better opportunity for selectangenetically good individual.
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In the present experiment, heritability (bs) >90d6 TSS (96.18%), average
dry fruit weight (92.69%), pedicel length (91.66%Yyerage fresh fruit weight (91.33%),
leaf area (90.39%) and fruit length (90.27%).Theber of fruits (75.53%) and fruit yield
per plant (82.53%) > 80 % heritability. Majorityf the traits showed >70 % of
heritability suggesting that these characters ntighhighly heritable and less influenced
by environment and selecting genotypes on the hafsisuch characters would be
worthwhile in chill improvement. The results obtahare in agreement with the findings
of Ukkundet al. (2007), Sharmet al. (2010) and Chattopadhyatyal. (2011).

Though the studies of heritability estimates aneartant, their scope is limited since
they are estimated in broad sense and are pramatge with changes in environment and
the testing material. Further, the heritabilityiraste by itself may not be alone a useful
index of genetic potentiality of a character. Adiog to Eswroet al. (1963), genetic
advance (GA) indicates the potentiality of selectb particular level of selection intensity.
Thus, heritability estimates along with geneticatbe are more valuable than heritability
alone in predicting the response of selection (daberet al., 1955; Robinson, 1963).

High heritability does not necessarily mean tiat ¢character will show high
genetic advance, but when such compatible assoeiaxists (high heritability and
high GA) additive genes come into prominence bexawssgenetic advance is due to
non-additive genes. The selection based on a dearsttowing high genetic gain (GA)
may be desirable particularly in case of directic@hection, when the main aim of the
selection is to change the mean value of a chardotehave better standards.
Improvement in the mean genotypic value of selegimhts over the parental
population is known as genetic advance.it is theasuee of genetic gain under
selection. If the value of genetic advance is highshows that the character is
governed by additive gene as selection will be reimg for improvement of such
traits. If the value of genetic advance is lowndicate that the character is governed by
non-additive genes and heterosis breeding may b&ilun the other hand, high
heritability accompanied with low genetic advanoéicates the prominence of non-
additive gene effect, suggesting the adoption térbsis breeding (hybridization) instead
of direct selection. Low heritability accompanieihaigh genetic advance reveal that the
character is governed by additive gene effects. [bheheritability is being exhibited

due to high environmental effects. Selection magfifective in such cases
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In the present investigation, high estimates ofthlgility coupled with high
genetic advance over mean observed for charadtertebf area, fruit length, pedicel
length, average fresh fruit weight, average drit fueight and TSS may be ascribed to
effect of additive genes (Panse and Sukhatme, 198dg and Walter, 1968) and may
be amenable for selection. However operation ofi aelditive and non-additive gene
action was indicated for plant height and days Q0% flowering through moderate
genetic advance. Further improvement of this chiaragould be easier through mass
selection, progeny selection or any modified seacprocedure aiming to exploit the
additive gene effect rather than simple selecti@ncharacter like plant spread EW and
NS have low heritability with low GAM indicating & there is no scope for selecting
this traits. Similar observations were also rembtig Patekt al., (2015), Janakét al.,
(2015), Ukkuncet al., (2007), Patikt al., (2008) and Sharnmet al., (2010)

Character association

In chilli, dry fruit yield is the economic charactéhe total fruit yield is the
ultimate effect of interaction of several quantiat characters that are highly
susceptible to changes in the environment. Heredectson based on yield alone may
not be a very sound proposition for effective sibec Various component characters
which are directly and positively correlated wiiklg often act as useful indicators in the
selection. Thus, sound knowledge of such assosgatiomong the various characters
particularly in relation to total yield is of primienportance in planning successful and
effective breeding programmes. According to Robingt966), correlation studies are

helpful in choosing superior genotypes from thenplypic expression.

The perusal of results of the present investiga@vhibited that the genotypic
correlation coefficients showed higher values farstmof the variable pairs than the
phenotypic correlation coefficients presented iml&ad.5, suggesting that there is a
strong inherent association between the variousackers studied. Further, as the
genotypic correlation coefficients showed a paraidue to the phenotypic correlation
coefficients, it may be assumed that there is nothminfluence of environment in
determining the association of these attributingrabters with total yield and possibly
due to a strong genitical makeup of the evaluataderals (genotypes).Wigan and
Mather (1942) suggested that strong positive aaoni of character with yield may

be attributed to linkage and pleiotropy.
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In the present finding significant and high postoorrelation both at genotypic
and phenotypic level for fruit dry yield per plafruit length, fruit girth, average fresh
fruit weight, average dry fruit weight, number otiits for plant, plant height. Low
positive correlation was observed with the numiddoranches at both genotypic and
phenotypic level and plant spread NS and EW at giiypit level. However significant
and negative correlation was observed with dayital flowering days to 50%
flowering and leaf area with both level. The prestndings also corroborate the
findings with Ajjappalavarat al. (2015), Smitha and Basavaraja (2006), Shaastnah
(2010) and Vikranet al. (2014)

Average fresh fruit weight it shows positive andmsiicant correlation with
fruit length, fruit girth and fruit yield per planHowever at both phenotypic and
genotypic level it was negatively and significantigrrelated with the days to initial
flowering at both phenotypic and genotypic levelisl positively non-significantly

correlated with pedicel length and plant heighanplspread.

The number of fruits for plants showed positive aighificant correlation with
fruit girth at both genotypic and phenotypic levlit it is negatively and significantly
correlated with the traits like pedicel length, raenof seeds per fruit, and leaf area
genotypic, at level it is positively and non-sigecéint correlate with character like fruit
length, average fresh fruit weight, number of bhawit is evident from the
observation that when number of fruits and avefaggh fruit weight increases other
component characters had also positive relatioh iém contributing to increase in
yield. The present finding is in accordance withitBem and Basavaraja (2016) and
Sharmeet al., (2010)

The correlations of above character suggest thattsen for these component
traits simultaneously will be effective in improgirthe yield in chilli Other pairs of
characters showing significant negative correlatialue and insignificant value either
positive or negative at phenotypic and genotypiele have least importance for
effective selection based on these characters.

Direct and indirect effects of characters

Correlation coefficient which measures the assmriabetween any two
characters may not give a true comprehensive gidtura complex situation. The
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associations between any two characters which aeasaoned do not exist by
themselves alone but are part of complicated pathwavhich other traits are also
interwoven. The indirect association becomes coxgia important due to number of
variables in correlation study. In addition to thtee mutual relationship among
different characters which may be positive or neganake the situation complicated.
In such situation, path coefficient analysis dedibg Wright (1921) provides a better
knowledge as it reveals direct and indirect cawdesssociation and permits a critical
examination of specific forces acting to producgiven correlation and measure the

relative importance of each causal factor.

In the present study data presented in Table d®par of fruits per plant was
found to exert maximum positive direct effect oelgifollowed by average fresh fruit
weight, average dry fruit weight and fruit girthh&se findings are in agreement with the
observations of Pujat al., (2017), Shumbulet al., (2017) and Shobteaal., (2017)

Fruit length, fruit girth and average dry fruit \yai showed moderate positive
indirect effect on dry fruit yield per plant. Thdgect selection through the characters
like average fruit weight and number of fruits géant would be very effective in

chilli improvement programme.

Genetic divergence

The multivariate analysis based on MahalanoBisthtistics is being employed
as a powerful tool for measuring genetic divergeaogong the tested genotypes.
Ramanujaret al. (1974) have categorically suggested the merit®%$tatistics for

genetic grouping of germplasm.

In the present investigation, the grouping by maltiate technique has shown
good results. Being a numerical estimate, the nartte technique has the added
advantage over other criteria of permitting precsmparison among all possible pairs
of population in any given group. Since, the estemaare obtained from study of
potential parents themselves, the required infaonais available before deciding
parents for future recombination breeding, thus, lma used with advantage. It is well
established that hybrid derivatives from divergpatents are found to be promising,
probably because of complementary interaction wérdient genes in the parents taken
for cross in the parents.
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In the present study out of the six cluster, whaoster 11(12) has the highest
number of genotypes, followed cluster 1(9),cludiéf8),cluster VI(3) and cluster Il
and cluster V had one genotypes each. Clusternidl A had highest inter cluster
distance followed by cluster IV and VI. So, promgihybrid derivatives can be
obtained by crossing the parents selected fronettves divergent groups. Cluster VI
had the highest intra cluster distance followedclster IV where cluster | showed
lowest intra cluster distance. In the present stg@ynotypes obtained from different
geographical locations were grouped into a sindlester (Cluster Il and V).
Therefore, it is apparent that genetic diversitg geographical diversity do not tally.
This is in agreement with the findings of otherei@ghes by Senapatial. (2003) and
Srinivaset al. (2013)

It was also observed that the contribution of peldiength, leaf area, number
of branches and average dry fruit weight to gendittergence of genotypes in chilli
was the maximum as was also reported by VaralarchiBabu (1991) and Senapetti
al. (2003).

So, selection of parents differing in these quatitié traits may be proved

useful for heterosis breeding programme in chilli.

Cluster Il had the highest mean value for the trainber of fruits per plant and
frit yield per plant, where cluster VI showed highenean value for average fresh fruit
weight and average dry fruit weight. As per thestdn mean, the cluster having more

yield is more desirable than a divergent clusteh\ass mean yield in the cluster.

From the experiment it was observed that some @fpibpular varieties like
LAM-358, LAM-620, LAM-625, Byadagi Kaddi, Arka Lohi Arka Supal, Ujwala ,
Anuragha and Pusa Sadabahar did not perform welltdumore incidence of insect

and pest and due to effect of climatic condition.
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SUMMARY AND CONCLUSION

The present investigation entitlé@Genetic variability, character association and

divergence studies in chilli Capscum annuum L.) germplasm” was conducted at

AICRP on Vegetable crops of Orissa University ofriégiture & Technology at

Bhubaneswar, Odisha, India duriRgbi season of 2017-18 with an objective to study the

nature and extent of genetic variability in chginotypes for improvement of desirable

genotype for fruit yield and yield attributes. 3@ngtypes were evaluated by adopting RBD

with three replication. The genotypes were evatliaia the basis of 17 parameters

including, vegetative growth, flowering, fruit yeehttributing, fruit yield and fruit quality

parameters etc. The silent findings of the praseestigation are summarized below.

The analysis of variance revealed significant diffiees among the 34 genotypes
for all the characters studied indicating the preseof variability in the studied

material except the characters plant spread Nplantspread EW.

The observations on three morphological charagersaled high variation
among the genotypes. Maximum number of genotyp&sW2re observed to
be with pendent fruit position, 17 genotypes hagegrmature fruits while 32

genotypes recorded solitary fruit bearing habit.

Significantly highest plant height was observedgenotype BC-20(110.33
cm) followed by BC-43 (107.07 cm).

Number of branches per plant was significantly bgghin genotype LAM-
625(5.83).

Highest leaf area is observed in pusa sadabaha®2(4f1f) and lowest in
Utkal rashmi (21.12 cA).

Significantly highest plant spread EW was recorétedgenotype BC-27-2-
2(60.31 cr).

BC-79-1 recorded highest plant spread for plargapiNS (60.00 cfi

The genotype BC-28 (37.33 days) recorded earliest days to initial

flowering

BC-43 recorded significantly earliest for days % flowering (46.00 days)
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* Arka abhir had significantly longest fruit length. 72 cm)

* The genotype BC-7-2-2 recorded maximum for fruittg(5.08 cm)

* LAM-620 recorded longest pedicel length (4.53 cm).

*  The number of fruits was found significantly highesBC-43(147.20)

* Arka Abhir was found significantly highest for aage fresh fruit weight

(5.91g) and average dry fruit weight (1.15g).

* Number of seeds were found significantly highe@+21(72.60).
* BC -28 found significantly highest dry fruit yiefter plant (78.71 g), yield per
plot (1529.20 g) and yield per hacter (27.52 g/ha)

* Highest TSS was recorded in BC-20 (4.70)
» BC-40-2 recorded highest ascorbic acid (66.66 nidLpég)

The genotypic coefficients of variation for all tblearacters studied were lesser
than the phenotypic coefficients of variation irating the interaction of genotypes
with environment. High magnitude of PCV and GCV &@bserved for number of
branches, leaf area ,days to initial flowering, d&y 50% flowering, fruit length, fruit
girth, pedicel length, average fresh fruit weigiwerage dry fruit weight, number of seeds
per fruit and TSS. Indicating the existence of widage of genetic variability in the
germplasm for these traits. This also indicatedadbirgenetic base, less environmental
influence and these traits are under the contrabdftive genes and hence there is a good
scope for the further improvement of these charatbeough selection.

Moderate (> 30% - < 60%) heritability coupled wittoderate genetic advance
as per cent of mean was observed for days to plaight indicating the role of
additive and non-additive gene action and furthgsrovement of this character would
be easier through mass selection, progeny seleaiorany modified selection
procedure aiming to exploit the additive gene eff@ather than simple selection. High
(> 60 %) heritability with high genetic advance eb&d for number of branches, fruit
girth, number of fruits per plant, average freshitfrweight, average dry fruit
weight, number of seeds per fruit, fruit yield g#ant, ascorbic acid and TSS.
All the other characters except above mentionedradtars showing high
heritability with high genetic advance showing ddai gene action so simple

selection is enough to exploit these traits.
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Studies on character association indicated fraigtle, fruit girth, average fresh
fruit weight, average dry fruit weight, number ofiifs per plant and plant height had
positive significant association with yield per iat both phenotypic and genotypic
level indicating the importance of these traitsahection for yield and were identified
as yield attributing characters on which selectan be relied upon for the genetic

improvement of yield of chilli

The path analysis revealed number of fruits pentplaverage fresh fruit
weight, average dry fruit weight, fruit girth ,ftuiength, pedicel length, plant height
and number of branches shows positive and diréettebn yield per plant indicating
that direct selection based on these traits mapdeful in evolving high yielding

varieties of chilli

From the results of multivariate analysis, the pneg of considerable genetic
divergence among the 34 genotypes was revealed34 lgenotypes were grouped into
6 clusters by Banalysis as highest genotypes was in Cluster-lind) followed by
Cluster | (09 nos.), Cluster IV (08 nos.), Clusté(03 nos.), and Cluster Ill & V (1 no.
each) clearly indicated that the genetic diversityl geographical diversity were not
related. By MahalanobisZstatistic, it could be inferred that pedicle ldngtumber of
seeds per fruit, fruit length, fruit girth, averadey fruit weight, leaf area, number of
branches contributed maximum towards genetic dererg. Based on intra and inter-
cluster distance, Cluster | had minimum intra @dustistance whereas maximum intra
cluster distance was observed in cluster VI. Thetrdivergent clusters were Cluster 1l
and VI, followed by cluster IV and VI, cluster Va@w]I.

From the experimental result it was observed thatesof the popular varieties
like LAM-358,LAM-620,LAM-625, Byadagi Kaddi, Arka d&hit, Arka Suphal,
Ujwala, Anuragha and Pusa Sadabahar did not penfgglindue to more incidence of

insect and pest due to effect of climatic condition

CONCLUSION
The following conclusions were made from the prégarestigation

% Among the 34 genotypes studied BC-28 was identifiedbest genotype
for flowering, yield and yield attributing traitBC-43 can be used for trait,

number of fruits per plant.
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Direct selection on number of fruits per plant, rage fresh fruit weight
and average dry fruit weight and fruit girth wille beffective for

improvement of chilli.

Number of fruits per plant, average fresh fruit gigiand average dry fruit
weight and fruit girth being positively and sigedintly correlated ,hence

will be considered for improvement of chilli.

Being most divergent cluster Il (Manipur local)daduster V (BC-21),but
cluster Il had highest mean value for yield pernplehence expected
hybridization between these clusters might resultighly heterotic hybrid

and thus, produced wide spectrum variations inréutgeneration for
effective selection of new genotype (s) for fruglg and yield attributing

in chilli.

By observing the yield performance and insect jrestlence it can be
concluded that the popular varieties did not penfat well due to more
pest incidence and also due to influence of dieman flowering and

fruiting, low yield, which may be taken into conerdtion during

commercial cultivation and also during crop impnoest programme.
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APPENDIX

Weather data during the cropping season

Month | Max Min RH RH RF | Evaporation
temp temp Max Min (mm) (%)
(°C) (°C) (%) (%)
Sep-17| 55005 | 25775 91.5 75.5 81.6 20.825
Oct-17| 3285 | 25505 92 71 58.6 22.25
Nov-171 5, 55 23.5 92.25 65.25 31.7 23.125
Dec-171 g 455 18.2 89 53.5 13.8 23.175
Jan-18| ;5 12.05 92.5 35.5 0 25.525
Feb-18| 3,45 15.15 92 29.25 0 29.1
Mar-18 | 36005 | 21125 91.75 29.75 0 35.85
Apr-18 37 25.7 91 47 0 37.7
May-18| 38375 | 27.075 84.75 47.5 6.875 60.025




