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1. INTRODUCTION

Chulli (Capsicrm anmuwm L'} 1s an umportant vegetable cum condiment
crop having immense commerctal as well as therapeutic value It 1s orgmated
from Tropical America The crop was introduced to India by the Portuguese 1n the
16" century AD and by the 19" century its cultivation spread throughout the
country Capsrcum anntum 1s the most common cultivated species All the green
chillies 1 the arket and most dry chillies belongs to this group It belongs to the
famuly Solanaceae having chromosome number (2n =24)

Chill1 has now emerged as a commercial crop at the global level Chilli 1s
valued m the world for the pungency, colour and aroma Chillt forms an
indispensable vegetable tn the diet of the people of India India 1s the leading
country in production and consumption of chili In India Andhra Pradesh
accounts for the major share of chilli production followed by Karnataka, Onissa,
Maharashtia, West Bengal, Rajasthan and Tamul Nadu The genus Capsicum
conststs of 22 wild and 5 cultivated species The cultivated species are Capsicum
annmuum, Capsicum frutescens, Capsicum chinense, Capsicum baccaiuin and
Capsicum pubescens Among the five cultivated species Capsicrun anmum,
Capsrcum frutescens and Capsicum chimense are widely cultivated in Kerala

Even though India ranks first m area and production of chillr the
productivity 1s low Hybridization 1s the most potent technique for breaking yield
bamers i any crop Heterosis breeding provides an opportumity to increase
productivity in chilli The primary objective of heterosis 1s to achieve high yield
potentral and good quality aspects of the crop plants Commercial hybrids are
becoming popular than the open pollinated cultivars because of superionty 1n
yeld and quality traits Hybrids are becoming popular in many crops as they give

an opportunity to utilize the synergistic effect of a genetic combination

For a systematic breeding program 1t 1s essential to 1dentify the parents as
well as crosses to bring the genetic improvement in economic character The
magmitude of heterosis depends on the genetic diversity existing between the

parents In a crop like chiln, where there are evidences for polygenic action



detenmning the yield, and the yield components the choice of parents must be
based on refined brometrical techniques The value of genotypes depends on the

ability to produce superior hybrids in combination with other genotypes

In chilll vanability 1s due to the ability to cross pollinate which provides
possibility to improve the yield and other quality attributes through the breeding
program To explort the available variability through the breeding program the
genetic study regarding the yield and quality trait 1s very essential

The yield 1n chilli 15 due to the interaction between many of the correlated
characters Selection of these characters 1s very important when based on the
component characters which will be highly hentable and also positively
correlated The correlation coefficient method of analysis helps to identify the
mutual relationship between several characteis and 1t also helps to 1dentify the
component traits on which selection can be relied Correlation studies provides

nformation on all characters which are associated with yield

A hybnd possessing higher yield, better quality will be an important
contribution to farmers An 1deal chilli hybrid should be vigorous, have good
branching habit, early flowenng, prolonged production of flowers, hgh fruit
weight, good plant height and high yield potential 1t may be difficult to develop a
hybnd having all these characters but 1t 1s reasonable to develop one which can
have maximum number of desirable characters keeping yield as a primary motto

Hence, the present study was undertaken with the following objectives

1 Evaluation of hybnds for yield attributes
Evaluation of hybrids for quality characters

To estimate the heterosis for yreld and quality attributes

E-S F I S )

To estimate the correlation between the yield and yield contributing traits
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2. REVIEW OF LITERATURE

Chulli (Capstcum annunm L ) 1s an important vegetable crop which 1s widely
cultivated m India as well as 1n many countries across the world But the average
productivity 1s relatively low therefore for enhancing its productivity development
of hybnds through sound breeding program 1s much necessary F; hybnds are
becoming very popular due to their vigour, uniformuty, disease resistance, stress
tolerance and good tratts which includes earliness, long shelf life, and stable and
high yield (Sood and Kumar, 2010) Daallel 1s the mating design which 1s most

commonly used for the estimation of genetic parameters

Relevant literature for the present study in chill are described under the following

headings
2 1 HETEROSIS FOR YIELD

The term heterosis refers to the increase 1n size and yield of the cross breds
as compared to the corresponding inbred lines {Shull, 1948) Maxunum heterosis 1s
recorded m Fi generation but the dormimance of the progeny over their respective
parents 1s Jost 1n subsequent generation which can be obtamned through successive
selfing (Meyer ef al , 2004) Based on the critena used to compare the performance
of the hybnids heterosis can be of three types (Gupta, 2000) they are relative

heterosts, heterobeltiosts, and standard heterosis

In chilly, hybnd seed production 1s economical smce the fruits contain more
number of seeds and m chilli the natural cross pollination extents upto 7 to 68 %
(Sekar and Arumugam, 1985) Heterosis in chillt was first reported by (Deshpande,
1933) for the trauts such as earhness, plant height, frut girth, fruit plant ! and yield
plant'

Bhagyalakshmi e a/ (1991) observed negative standard heterosis in
fourteen hybnds among fifteen hybrids for days to first flowermg and relative

heterosis for number of fruits They also reported that crosses between LCA 208
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x LCA 960, LCA 206 x LCA 10792, LCA 960 x X 235 and X 235 x G4 recorded

maximum heterosis value for fruit yield in chiili

Ahmed ef af (1999) crossed six pepper cultivars viz, Elephant Trunk,
Pusa Jwala, Shalmar Long, SPE-1, Punjab Lal and G-4 m all possible
combinations without reciprocals and found that high heterosis over better
parent for yield and earliness in the crosses Shalimar Long % Punmjab Lal,

Elephant Trunk x Shalimar Long and Shalimar Long x SPE-1

Lohithaswa et ol (2000) observed sigmificant desirable heterosis in
twenty hybnids for the trait flesh to seed ratio, fruit weight, frmts plant ! CA-

342 recorded maximum standard heterosis for the trait flesh to seed ratio

Malath1 (2001) observed highly sigmificant positive heterosis over the
mid, better and best parents for number of fruits plant! and plant height and
revealed a significant heterosis over mid, better and best parents m the cross
CAB6-1 x CA84 for dry fruit weight and CA 86-2 x CA 84 for number of

branches plant™

Patel ef al (2001) estimated the heterosis based on the mean performance
of the chilli hybnds The hybrid S-49 x DPS-120 recorded sigmificant standard
heterosis 15 36 per cent for the trait green fruit yield plant” The maximum relative
heterosis and heterobeltiosis were shown by the hybrid G-4 x Anand Chull

Performance and heterosis of two hybrids of chilli for qualitative traits i
three different seasons were studied by Malathi and Veeraraghavathatham (2004)
The performance of all quality traits were higher than their parents Among hybrids
CA-867 x CA-84 showed hghly significant and positive over better and best

parents 1n all seasons for all traits

Jagadeesha and Wal1 (2004) studied genetics of dry frunt yreld and its
components 1n 45 hybrids and 18 divergent lines and reported six parents, Byadagi
Kaddi, VN-2, Arka Lohith, KDC-1, LCA-312, Pusa Jwala were good combiners

for dry frut yreld and important yield contributing characters



Lankesh kumar (2005) estimated heterosis for different characters in chill
Among the seventy two hybrids thirty hybrids showed desirable heterosis for the
trait frust yield The superior hybrids identified for frut characters and yield were
Co-1 x Byadag: dabbi, Co-1 x Lokur local, G-3 x Lokur local and G-4 x Byadagi
dabbi

Geleta and Labuschangne (2006) observed highly significant desirable
heterosis over the better parent for flesh thickness, frurt weight and yield attributes

among the twenty one hybrnids evaluated

Shankarnag ef @/ (2006) studied heteros:s for growth, earlmess, and early
green fruit yield 1n chilli and reported that the crosses L3 x T15 was found superior
for plant height, 1.1 x T16 for number of secondary branches, L1 x T14 for days to
first harvest and L5 % T14 for early green fruit yield Superior crosses also showed
maximunt heterosis over the two check hybrids Maximum heterosis was shown by
the cross L5 x T14 for green frurt yield plant !

Shekhawat ef @/ (2007) reported heterosis for fourteen different charactess
i chilli hybrids Among the eighteen hybrids twelve hybnds showed desirable
heterobeltiosis for yield and yield related traits

Yreld and yield related characters were studied 1n fourteen parents and their
crosses by (Ganesh Reddy ef al , 2008) and reported that for the trait dry fruit yield
plant! the heterobeltiosts ranged from -56 87 to 88 27 per cent and standard
heterosis ranged from -62 18 to 60 51 per cent

With the six diverse genotypes Arka Lohit, MDU Y, S 1, Arka Abir, Bydag:
Kaddi and Co 4 different hybrids were made which were evaluated for yield and
quality characters For the character dry fruit yield hectare! the heterobeltiosts
ranged from 40 35 to 126 32 per cent The hybnid Byadagg: Kaddi x Arka Abir and
MDU Y x Co 4 were 1dentified as supenior for qualty traits (Prasath and

Ponnuswan, 2008)



Twelve genotypes of hot pepper were crossed m half diallel manner The
standard heterosss for the trait dry fruit yield plant ! ranged from -52 67 to 92 05 per
cent and the heterosis over the better parent ranged from -52 67 to 161 79 per cent
(Fekadu et af , 2009)

Kamble er ol (2009) estimated the magnitude of heterosis m forty five
hybnds mn chilll Four hybrids showed significant heterosis over the commercial
check variety for yield attributes The standard heterosis for the trait green fruit
yield plant ! ranged from -61 59 to 69 59 per cent

Patel et al (2010) studied heterosts for green fruit yield and other related
characters in chulli tn a line x tester fashion involving five GMS lines and 10 testers
Six hybnids exhibited higher magnitude of heterobeltiosis and standard heterosis for
yield related traits For the trait green fruit yield plant ! heterobeltiosis ranged from
-36 33 to 197 55 per cent and standard heterosts ranged from 21 47 to 448 55 per
cent

Patil ef al (2012) reported the heterosis studies 1n chulli for yield and quality
traits Eight diverse parents were crossed in half diallel manner for obtaining twenty
eight hybrids For trait green fruit yield plant ! seven hybnds recorded heterosis
over the better parent which ranged from -35 37 to 90 57 per cent and four hybrids
recorded positive standard heterosis which ranged from -63 23 to 41 49 per cent

Pandey ef al (2012) studied the magmitude of heterosis for yield and yield
attributing traits 1 chilli Sixty six hybrids were produced from twelve parents
crossed mn diallel mating design Among the hybnds twenty hybrids exhibited
significant positive heterosis for yield plot !

Twenty cytoplasmic genetic male stenlity (CGMS) based Fy hybrids, three
promising genotypes and a check were evaluated m three different environments
for stability analysis of chill: by Tembhurne and Rac (2012) Considering all the
stability parameters, JCH-47, BCH-24 and BVC-37 exibited wider stability for
dry fruit yield plant !, JCH 01 had stability for favourable enviromnent and JCH-
05, JCH-14, JCH-23, JCH-24, JCH-54 and RCH-23 showed below average
stability Highest performing ¥\ hybnd JCH-54 was rdentified as stable performer

under unfavourable environment for dry frutt yield

14



Thirty five genotypes consisting of 10 parents and 25 Fi hybnds were
evaluated for yield and quality traits by Chaudhary ef al {(2013) Among the hybnd
CA-867 x CA-84 showed highly sigmificant and positive heterosis over better and

best parents in all seasons for all traits

Genetic expression of CMS based hybrids for yield and 1its attributing traits
m clli was studied by Knishna er al (2013) Eight clulh genotypes mcludmg four
lines consisting of three CMS line and one fertile lime were selected Based on
evaluation three chilli hybrids were found to be superior hybrids for yield and its

attributing traits

Estimation of heterosis for days to first flower, days to harvest and fruit
yield was done by Sharma ef al (2013) in chulll A wide range of heterosis was
reported over better parent and standard check n F generation for days to first

flower, days to harvest and friut yield characters

Afroza ef al (2014) studied heterosis for fruits plant !, flesh to seed ratio
and other characters 1n chilli Ten lines of chilli were crossed in diallel fashion for
producing forty five hybrids Among the hybnids thirty two hybrids showed higher
magnitude of relative heterosis, heterobeltiosis and standard heterosis for traits

fruts plant ! and flesh to seed ratio

Darshan (2014) observed the heterotic behaviour of hybrids for various
traits For the trait yield plot ! all the thirty hybnds recorded sigmificant positive
heterosis over mud parent which ranged from 16 85 to 1005 14 % Standard heterosis
ranged from -56 39 to 728 90 %

Kumar ef al (2014) conducted heterosis studies 1n clulli using seventy two
hybrids produced by hybridization for yield attributes Heterosis over the better
parent ranged from -24 67 to 70 27 per cent and standard heterosis ranged from -
26 36 to 49 09 per cent

Navhale (2014) reported the heterosis and combining ability studies in chilli
for different traits In thus study forty two hybrids were produced from seven paients

crossed 1n diallel mating design Twenty one hybrids exhibited desirable heterosis

1



over the standard check for the trats plant height, days to first flower, fruits plant !

yield plot ! -

Heterosis studies 1n chilli was done by Patel ef al (2014) for green fruit
yield and 1ts components Among the twenty eight hybrids evaluated three hybrids
found to be most superior for yield related traits hence can be further evaluated to
exploit the heterosis

Swingh er al (2014) studied heterosis for both quantitative and qualitative
characters Among the sixty six hybrids evaluated the heterobeltiosis ranged fiom -
71 82 to 331 11 per cent

Heterosis over the better parent for the trait green fruit yield plant ! ranged
from -2 08 to 50 49 and the heterosis over the standard check ranged from -0 60 to
38 74 per cent The study also recorded the maximum extent of sigmficant
heterobeltiosis for the trait ascorbic acid Ahmed et al (2015)

Bhutia ef ai (2015) developed chilli hybrids which are nich n capsaicin,
antioxidants and vitamins Here five parents were crossed 1n half d:allel manner to
study the extent of heterosis for different characters The hybrids showed maximum
heterobeltiosis for different quality characters

Nagaraju (2015) reported that among the fifteen hybnids all the hybnds
showed significant desirable heterosis over nmd parent, fourteen hybrds recorded
significant positive heterosis over the better parent while ten hybnds showed
siguficant positive heterosts over the standard check for the trart green fruit yield
plant!

22 QUALITY CHARACTERS

Quality characters 1n chill mcludes the capsaicin, ascorbic acid, oleoresin
and colour value
2.2 1 Capsaicin

The pungency n clullr is due to the capsaicin content The pericarp contains
almost all of the pungency, whereas the chilli seeds contain only traces of pungency
with a capsaicin content of 0 005 per cent In Capsicinn anmiamm species the total
capsaicinold content ranges from 0 1 to 1 per cent Capsaicmoids are synthesised

and accumulated 1n the epidermal tissues of the chilli placenta Capsaicinoid
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accumulation 1s controlled by several factors ve-, age of the plant, temperature,
light and nutritional status

Dosht and Shukla (2000) evaluated forty three hybrids for capsaicin content
Negative heterobeltiosis was noticed among all the hybrids and only one hybrid
showed significant positive standard heterosis

Jha e al (2001) studied that all the cultivars i chilli followed a umiform
pattern of capsaicin accumulation 1n the stage of fruit development

Patel e/ al (2004) reported that the hybrids ACMS-4 x GVC-101" and
*‘ACMS-2 x GVC-101" showed greatest sigmificant positive relative heterosis and
heterobeltiosis for the capsaicin content

Prasath and Ponnuswam (2008) estimated the heterosis for yield and
quality characters 1n chillt hybnds The hybrids developed by the six diverse
genotypes were evaluated The standard heterosis for the trait capsaicin ranged
53 57 to 202 38 per cent

The capsatcin content of the ripe fnut m chilli was eatimated and 1t ranged
from 0 13 to 0 15 per cent Chattopadhayay e a7 (2011)

Ghosh and Pugalendhi (2012) studied the improvement of chilli cultivar Co-
4 for quality characters through hybridization Among hybnds Punjab Lal x Co-4
exhibited high capsaicin content higher than that of Co 4

Extent of heterosis for quantative and qualitative trait was studied by Bhutia
et al (2015} and reported that for the trait capsaicin content relative heterosis ranged
from -4 00 to 46 67 per cent and standard heterosis ranged from -31 43 to 46 67 per
cent
2,2,2 Oleoresin

Fruts of chilli contain fixed otl which 1s non pungent m nature and which
yields twenty to twenty five percent alcoholic extract 1t 1s referred as oleoresmn It
has great demand m pharmaceutical and food industries

Prasath and Ponnuswami (2008) estimated the heterosis for yreld and
quality characters in chilli hybrids The standard heterosis for the trait oleoresin

ranged from -9 43 to 21 83 per cent



Ghosh and Pugalendhi (2012) studied the improvement of chullt cultrvar Co-
4 for quality characters through hybridization Among hybnds Co-4 x Byadagt
Kadd: exhibited hughest oleoresin content higher than that of Co-4

Darshan (2014) reported that the oleoresin content among the chilly hybrids

ranged from 10 to 19 per cent

2.2.3 Ascorbic acid

Chilh fnts contair high amount of Vitamin C content Choudhary and
Samad:a (2004) estimated the ascorbic acid content 1 chilli hybnds and 1t varies
from 70 83 to 237 30 mg per 100 g fresh fruit weight

Dandunayak (2008) reported that ascorbic acid content among the chilli
hybrids varies from 132 5 to 177 5 mg per 100g fresh frust

Patel ef a/ (2010) estimated the heterosis for the quality traits and observed
that heterosis for ascorbic acid over the better parent ranged from 45 11 to 21 1 per
cent and heterosis over the check ranged from -22 82 to 59 07 per cent

Darshan (2014) studied that among the hybnds 1 chilli the ascorbic acid
content varies from 100 to 207 49 mg per 100g fresh fruit
2.2.4 Colour value

Colour value 15 the most desirable quality attnbute in chidli which 1s
preferred by the consumers More than 20 different pigments from chillt fruats have
been tdentified (Del er af, 2001) green chlorophylls, yellowish orange lutein,
zeaxantlun, violaxanthin, antheraxanthin, B-cryptoxanthin and B-carotene Red
capsanthin, capsorubin and cryptoxanthin are characteristic exclusively for the
genus Capsicum and are the main pigments that determine the colour of red pepper
Colour 1s measured spectrophotometrically m ASTA (Amenan Spice Trade

Association) umts or SICU (Standard International Colour Units)

The estunates of heterosis for quality characteis were studied by Dhall and
Hundall (2005) and they reported that the colour value among the chili cultivars
varies from 8540 to 17820 ASTA umits The colour value among different

genotypes 1n clulli ranged from 84 20 to 178 20 ASTA umts Savita (2005)
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Srilakshmi (2006) observed the correlation of colour value with the yield
attributes and also the colour value among the chilli genotypes ranged from 34 02
t0 241 00 ASTA units Prasath eraf (2007) reported that colour value ranged from
32 820 to 208 56 ASTA untts 1n chilh

Ghosh and Pugalendht (2012) studied the improvement of clhulli cuitrvar Co-
4 for quality characters through hybridization Among hybrids Co-4 x Byadag:
Kaddi exhibited highest capsanthin content higher than that of Co-4

Nawalagatty er al (1999) studied the differences m yield and quality
parameters of four chilli cultivars, six lines and two hybrids Among them, the
cultivars showed the highest capsaicin and total colouring matter followed by
hybrids

2 3 CORRELATION ANALYSIS

Correlation between yield and wield related traits 1s very important m
breeding programmes Correlation coefficient ranges from +1 to -1 Correlation
analysis measures the mutual relationship between the vanous traits

Aliyu ef al (2000) m a study of thirteen diverse genotypes reported that
yield plant' was negatively correlated with plant height Positive assoctation of
yield with fruit weight and fruit number i clulli was reported by Munshi and
Behera (2000)

Chatterjee ef al (2001) reported that fruit weight, pericarp thickness,
number of seeds fruit ! had positive association with the fowit yield Acharya ef a/
(2002) reported that posittve sigmificant correlation of total green fruit yield plant !
with the total dry fruit yield per plant

Sreelathakumary and Rajamony (2002) conducted cosrelation studies 1n
chilli genotypes and reported positive correlation of yield plant ! with fruits plant !,
fruit length and frunt weight

Green fruit yield plant ' had significant posifive correlation with the traits
such as fruits plant !, fruit length frnt diameter, plant height, capsaicin content and
the colour value but the green fruit yield plant ! 1s having negative correlation with

the days to first flowering Khuranna et a/ (2003)



Sreelathakumary and Rajamony (2003) studied twenty accession of bird
pepper (Capsicum frutescens) Green frut yield plant! has highly significant
posittve correlation with frust characters such as number of fruits plant ', frust length
and fruit weight

Evaluation of thirty six genotypes mn chilli was done by Ajjapplavara ef al
(2003) and they reported that positive correlation of fruit weight with all the frut
related traits such as frmit length, fruit girth

Significant posttive correlation was reported 1 chillt Ahmed ef ol (2006)
for number of days to fifty per cent flowering with plant height, fut number, flesh
to seed ratio and average seed weight

Mathew (2006) observed positive correlation of green fruit yield plant ! with
number of fruits plant !, number of secondary branches, fruit weight, fruit length,
among the forty nine bird chullt accessions Fruit yield per plant showed significant
posttive association with number of fruits plant ! Reddy ez al (2006)

Gupta el al (2009) estimated the correlation coefficient in chullt at
phenotypic levels and found that green fruit yield plant! 15 having positive
correlation with number of fruts plant ' and frmt length

Study conducted by Chattopadhyay ef af (2011) among the thirty four chilli
genotypes revealed that number of fruits plant! and ascorbic acid content was
posiaively correlated with the green fruit yreld plant !

Yield plant ! had sigmficant positive correlation with plant height, fruits
plant !, frwit girth and the capsanthin content was reported by Kuman ef al (2011)

Singh and Singh (2011) m a study of thirty diverse clulli genotypes reported
that sigmificant positive correlation was observed among the traits such as fruits
plant !, yield, fruit weight

Krishnamurthy e/ ! (2013) reported that number of frmts plant! has
significant positive association with green fruit yield plant ! in chilli (Capsicam
ammum L)

Studies on twenty three different genotypes 1n clulli revealed that green frunt

yield plant ! has sigmficant positive correlation with fruits plant !, frust length
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Green frutt yield plant ! had highly significant positive correlation with
number of fruits plant ! plant height and seed yield (Kadwey et al , (2015)

Correlation between the green fruit yield plant ! and 1t’s components were
estimated by Patel ef al (2015) m forty diverse chilli genotypes revealed that green
frutt yreld plant ! had maximum significant associatron with number of fruits plant
! frit weight, moisture and chlorophyll content

Rohim angd Lakshmanan (2015) studied the correlation analysis 1n chill for
yield and yield attributing tratts In the study green fruit yield plant™ was positively
correlated to the number of fruits plant !, frutt length, fomt girth and the plant height
2 4 INCIDENCE OF PESTS

Pest are major threat to chilli cultivation which will ultimately affect the
yield
2.4.1 Thnps

Thrips are the serions pest affecting the chilli cultivation Chullr thrips,
Scur tothrips dorsalis causes huge economuc loss by causing upward curling of
the leaf They suck the sap from the tender leaves and shoots and causes the
typical leaf curl symptom Apart from the typical leaf curl symptom it also
causes leaf and bud dropping, drying of the growing points, and reduction 1n
plant height

Ayyar et al (1935) observed that Scirtothi ips dorsalis causes upward
curling of leaf in chilli Leaf curl syndrome called the murda 1s a typical
malady with which chilli losses 1t’s vigour This 1s erther due to thrips or mite

Reddy er al (2000) did screening of thirty three genotypes of chilli
agamnst leaf curl symptom caused by thrips and mites and repoted that Sel-7-
11-13-1 showed maximum tolerance to the leaf curl while the lowest was
reported by the Sel-4-1

Evaluation of siaty two genotypes in chilli agamst the thrips and mites
was reported by Mallapur (2000) The study revealed that thirteen varieties
showed lower percentage of leaf curl symptom caused by thrips and mites as

compared with the checks
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Screening of twenty four genotypes in chilli against the thrips was done
to identifying the source of resistance The cultivar Pant- C1, LCA- 304, LCA-
312 were found to be having resistance (Tatagar ef al , 2001)

Kalaiyarasan e/ a/ (2002) observed that the accessions PS-64 has lower
thrip population in the field as well as 1n pot culture Lower thrips infestation
was 1 the accesston P5-69, PS-166, PS-171

Singh and Chowdhary (2005) evaluated that ten chilli hybrids and
reported lower thrip incidence The hybids were developed from five diverse
parents
2.4.2 Mites

The yellow mute species attacking the chilli 1s Polyphagotarsonemus latus
The nymphs and adults feed exclusively on the lower surface of the leaves Leaves
become brttle and downward curling can be observed Seveare infestation resuits
1n defoliation, bud shedding and drying of the growing points

Desa1 ef al (2006) evaluated twenty one genotypes agaimnst the mites
ACG77 was found superior with low pest population and leaf curl symptom

Reddy er al (2008) screened 50 genotypes to 1dentify resistance source

agamnst chillr thrips and mates
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3. MATERIALS AND METHODS

The expeniment entitled “Evaluation of hybrids for yield and quality in chill:
(Capsicuum ammum L Y’ was conducted 1n the Department of Olericulture, College

of Agriculture, Vellayani, during the penod 2015-16
The experiment comprised of two parts

Part 1 Production of F1 hybnds

Part 2 Evaluation of F) hybnids

3 I Part 1 PRODUCTION OF F1 HYBRIDS

3.1.1 Materials

The materials for the study comprised of five parents, 10 hybnds and two
standard check Arka Harta (IIHR) and Vellayam Athulya (KAU) Ten superior Fi
hybrids selected based on specific combining ability and per se performance from
the previous research programme were used for the study The seeds of the selected
hybnids were produced 1n a crossing block The five parents were selfed to produce
the selfed seeds and they were crossed 1n a half diallel manner to produce 10 hybrids
duning 2015-16 The detailed description of parental lines and crosses are given 1n
Tables 1 and 2 (Plate 1, 2 and 3)

Table 1. Details of parents used for hybridization.

SIL Name of Accession number Source

No. parents

1 P EC 391083 (CA 3) NBPGR, Hyderabad
2 P2 EC-596920( CA 5 ) NBPGR, Hyderabad
3 Pa EC-596940 (CA 6) NBPGR, Hyderabad
4 P4 EC 599969 ( CA 8) NBPGR, Hyderabad




Pi(CA8) P.(CA32)

Plate 1 T ruits of parunts used 1n the hyvbridisation



H .
r//, Pa(C\32) I8

Platc 2 Parcots used as ¢xperimental matcrial



Platc 3 Dovelopmoent ot Fi hvbrids



| 5

| Ps \ Dharwad local-2 ( CA 32)

Dharwad, Bangalore

Table 2. Details of hybrid combinations

SI.No. | Parents Cross combinations
1 P1xP2 CA3xCAS

2 P1xP3 CA3xCAG6

3 P1xPs CA3xCAR

4 PixPs CA3xCA32

5 P2x P3 CA5xCA6

6 P2x Py CAS5xCAS8

7 P2xPs CA5xCA32

8 P3x Py CA6xCAS

9 Pyx Ps CA6xCA32

10 Pax Py CA8xCA32

11 Check Arka Harita

12 Check Vellayam Athulya

3.1.2 Selfing and crossing technique

In chilly, anthesis occurs between 8 00 to 11 00 a m Hence, well developed
flower-buds likely to open next morning were emasculated duting evening hours
and bagged On the next day morning (between 8 to 10 am) emasculated buds
were pollinated by the male parents
paper bags and labeled The mature crossed fruits were harvested and the sceds
were collected separately from each cross
flower buds of different parents were selfed by bagging the individual buds and

properly tagged and later the seeds were collected from the mature fruits

accordmgly

The pollinated buds were again bagged with

For maintenance of parental lines,



32Part 2 EVALUATION OF F; HYBRIDS

3.2.1 Materials

Five parents, 10 hybrids and standard checks Arka Hamta (hybnd) and
Vellayani Athulya (variety) were used for field experiment for the study of heterosis

and correlation
3.2.2 Methods
3 2.2.1 Design and Layout

The exper:ment was laid out 1n Randomized Block Design consisting of 17
treatments and three rephications for two seasons vz , May 2015 to September 2015
(first season) and October 2015 to Febmary 2016 {second season) Thurty days old
seedlings having 8-10 cm height were transplanted 1nto the main field at a spacing
of 45 x 45 cm The crop has received tunely management practices as per package

of practices recommendations of Kerala Agricultural University (KAU, 2011)
3.2.2 2 Biometric Observations

Five randomly selected plants were tagged in each treatment to record the
observations and the average from these five plants was worked out for statistical
analysis To record dry fruit weight red ripe fruits were harvested and dried from
randomly selected five plants from each treatment Following are the observations

recorded m this experiment
1.2.2.3 Vegetative Characters

32 2.3.1 Plant Height (en)

Plant height was recorded from the ground level 1o the top-most bud leaf

of the plants at the tume of peak harvest and presented in centumeters
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3.2.2.3.2 Prumary Branches Plant!

Number of branches ansing from the mamn stem was recorded at the peak

harvest stage and average was worked out
3.2.2.4 Flowering Characters
3.2 2.4.1 Days to First Flower

Number of days from the date of transplanting to the first flowering of

observational plants was recorded and the average obtained
3.2.2.4.2 Days to First Harvest

Number of days from the date of transplanting to the first fruit harvest of

observational plants was recorded and the average obtained
3 2.2.5 Fruit and Yield Characters

3.2.2.5.1 Fruits Plant’

Total number of fruits produced plant ! was counted
3.2 2.5 2 Fruit Length (cm)

Five fruits were selected at random from the observational plants Fruit
length was measured as the distance from pedicel attachment of the frut to the apex

using twimne and scale Average was taken and expressed 1n centimeters
3.2 2 5.3 Fruit Girth (cm)

Fruit girth was taken at broadest part from the fruits used for recording the

frurt length Average was taken and expressed 1n centimeters
32254 Fruit Weight (g)

Weight of fruits used for recording fruit length was measured and average

was found out and expressed in grams
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3.2.2.5.5 Flesh Thickness (inm)
The thickness of frurt pericarp was measured and expressed 1n null: meters
3.2.2.5.6 Flesh to Seed Ratio

The ratto between flesh weight and seed weight of fruit was recorded
32.2.5.7 Seeds Fruit”

Seeds frurt ! were counted in five fruits and average was taken

3.2.2.5.8 Green Fruut Yield Plant” (g)

Weight of green fruts harvested from selected plants was recorded,

average worked out and expressed 1n grams per plant
3.2.2.5.9 Dry Fruit Yield Plant’ (g)

Weight of dry fruuts harvested from selected plants was recorded, average

worked out and expressed 1n grams per plant
322510 Yield Plot’ (Lg)
The weight of fruits harvested from each plot was recorded

3.2.2.5.11 Driage (%)
The dnage of fruits was expressed n percentage as per the formula
Drage= - Weight of dried fruit x 100
Weight of red ripe fruit
32.2.5.12 Seed Yield Frmit! (g)

The weight of the seeds frurt ! was recorded

3 2.2.6 Quality Characters
3.2 2.6.1 Capsucin (%)
Capsaicin content of different accessions was determined by Folin-Dennis
method The pungent principle reacts wrth Folin-Dennis reagent to give a blue

coloured complex which is estimated colorimetrically (Mathew er al 1971)
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Reagents
1) Folin-Dennis reagent

Refluxed 750 ml distilled water, 100 g sodwum tungstate, 20 g
phosphomoloybdic acid and 50 ml phosphoric acid for two hours Cocled and
diluted to 1000 ml with distilled water
1) 25% aqueous sodium carbonate solution
1) Acetone
Procedure

The fruits harvested at red ripe stage were dried m a hot atr oven at 50°C
and powdered finely 1n a mixer grinder 500 mg each of the sample was weighed
mto test tubes Added 10 ml of acetone to 1t and kept overnight Aliquot of 1ml was
pipetted into 100 ml conical flask, added 25 ml of Folin-Dennis reagent and allowed
to stand for 30 minutes Added 25 ml of freshly prepared sodium carbonate solution
and shook vigorously The volume was made upto 100 ml with distilled water and
the optical density was determined after 30 minutes at 725 nm against reagent
blank{1 ml acetone +25 ml Folin Denmis reagent + 25 ml aqueous sodium carbonate
solution ) using a UV spectrophotometer

To deternune the EI per cent value for pure capsaicin, a stock solution of
standard capsaicin (200 pg m!!) was prepared by dissolving 20 mg m 100 ml
acetone From this a series of solutions of different concentratrons (Prepare a
staindard curve usimng 05, 10, 15, 20 and 2 5ml of standard capsaicin solution
containing 50, 100, 150, 200 and 250 pg capsaicin respectively) were prepared and
their optical density measured at 725 nm Standard graph was prepared and
calculated capsaicin content ir the samples

3226 2 Oleoresin (%)

Oleoresin m chilli was cxtracted 1n a Soxhlet’s apparatus using solvent

acetone (Sadasivam and Manickam, 1992)
Procedure

Chully fruits harvested at red ripe stage were dried in a hot air oven at 50°C

and powdered finely m a mixer gnnder Weighed two grams of chilli powder and
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packed 1 filter paper and placed n Soxhlet’s apparatus 200 ml of acetone was
taken tn the round bottom flask of the apparatus and heated in a water bath The
temperature was maintained at the boriing point of the sofvent (around 60°C) After

complete extraction (4 - Shours) the solvent was evaporated to dryness
Yield of oleoresin on dry weight basis was calculated using the formula

Oleoresm (%)=  Weight of oleoresin x 100

Weight of sample

3.2.2 6.3 Ascorbic acid (mg per 100 g fresh fruit weight)

Ascorbic acid content of fruit was estunated by 2,6-dichlorophenol
indophenol dye method (Sadasivam and Manickam, 1992)
Reagents
1 Oxalic acid (4 %)
2 Ascorbie acid standard

Stock solution was prepared by dissolving 100 mg of ascorbic acid m 100
ml of four per cent oxalic acid 10 ml of this stock solution was diluted to 100 ml
with four per cent oxalic acid to get working standard solution
3 2, 6-dichloropheno! indophenol dye

Forty two mg sodium bicarbonate was dissolved 1n a small volume of
distilled water 52 mg of 2,6-dichlorophenol indophenol was added nto this and
made up to 200 ml with distilled water
4. Working standard

Diluted 10 ml of steck solution to 100 ml with 4% oxalic acid The
concentration of working standard 1s 100 mg per ml
Procedure

Pippeted out 5 m! of the working standard solution into a 100 ml comcal
flask and added 10 ml of 4% oxalic acid Titrated 1t agamst the dye (V1 ml) End
point 1s the appearance of pink colour which persisted for at least 5 seconds

Five g of fresh fruit was extracted 1 four per cent oxalic acid medium,

filtered the extract and volume was made upto 100 ml using oxalic acid From this
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five ml of aliquat was taken, added 10 ml of four per cent oxalic acid and titrated
as above against the dye and determined the endpormnt (V2 ml)
Ascorbic acid content of the sample was calculated using the formula

Amount of ascorbic acid 1m mg / 100 g sample = 05 x V; x 100 x 100

Vix 5 x Weight of sample

3.2.2.6 4 Colour

Red ripe chillies were dried and the stalk and seeds were removed before
powdering 0 1 g of ground chilli powder was transferred into a 250 ml Erlenmeyer
flask with 100 ml 1sopropanol and kept overnight at room temperamre The contents
were filtered through a Whatman No 42 filter paper The first 10 ml was discarded
and 25 m] of the filtrate was pipetted into a volumetric flask and diluted to the mark
with 1sopropano! The absorbance was read at 430 nm against 1sopropanol as blank
Standard colour solution was prepared by dissolving 0 5 mg per mi of reagent grade
potassium dichromate 1 1 8M sulphuric acid

Colour value {ASTA units) = Absorbance of sample at 450 nm x 200

Absorbance of standard solution at 450 nm

Extractable colour m ASTA units

3.2.2.7 Incidence of pest and diseuses.

No meidence of diseases were observed Among the pests, thrips and mites
were found to be major problems during the study Based on visual symptoms

scormg was done

3.22 7.1 Thitps and mites.

The scoring was based on 0 to 4 scale The plant damage was recorded based
on visual scorc of the characteristic symptom of each observational plant The
observation was taken on 30", 60" and 90" days after planting (DAT) (Varghese
and Giraddi 2005)
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Leaf curl index (LCI) of thnips and mutes were calculated using the formula

LCl = Sum of grades of plant ~ x corncerned category score

Total number of plants assessed

Table 3 Sconng procedure for sucking pest thrips and mites

Score Symptoms

0 No symptom

1 1 to 25% leaves per plant showmg curling or damage

2 26 to 50% leaves per plant showing curling — moderately damaged
3 51 to 75% leaves per plant showing curling, heavily damaged,

malformatton of growing points, and reduction 1n plant height

4 >75% leaves per plant showing curling, severe and complete
destruction of growing points, drastic reduction n plant height,

defoliatton and severe malformation

3.2.3 Statistical analysis
3.2.3.1 Analysis of Variance

Analysss of vaniance (ANOVA) for individual character was carried out on
the basis of mean value per entry per replication as suggested by Panse and
Sukhatme (1967) for Randomized Block Design (RBD) The model of analysis of

variance 1s as given below
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ANOVA for each character

Source d.f. Mean squares | Expectation of mean squares
Replications | (1-1) M, oe+gor
Genotypes | (g-1) M, cle+r10og
Parents (-1 Mp
Hybrids (b-1) Mh
Parents Vs. |1 MyVs Mu
hybrids
Error (1) (g-1) M. o’e
Where,

r = number of replications

g = number of genotypes

p = number of parents

h = number of hybrids
Significance of the treatments was tested at 5 and 1 per cent level of probability
3.2 3.2 Pooled analysis

Pooled analysis was done using the data of evaluation of 17 treatments for
two seasons.

ANOVA for pooled analysis

Source d.f. Mean squares | Expectation of mean squares
Replications | (r-1) M: c2ea+ g o2r

Genotypes | (g-1) M, c2ea +r102g

Parents (p-) Mp

Hybrids (h-1) My

Parents Vs. | 1 M,Vs My

hybrids

Error (r-1) (g-1) M. G2e
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Where,

r = number of replications

¢ = number of genotypes

s = number of seasons

Significance of the treatments was tested at 5 and 1 per cent level of probability
3.2.3 3 Test of Significance

Test of sigmificance for various components was carrted out by ‘F’ test The

‘F’ values were calculated as under

a

Genotypes =

e

Parents =

c

M

Hybnids =

1Vle

MpysMn

o

Parents vs hybrids =

M= mean squares of genotypes
M= mean squares of parents
Mr=mean squares of hybrids
M. = mean squares of error
3.2.3.4 Crtical Diffeience of the Estunates
To test the significance of differences of the estimates, cntical

difference 1s calculated as

{2M M
SED= € andSEM=,[—%
I I

CD=SEDxt
Where,

t = Table't’” value for crror degree of freedom at 00l and

005 levels of probability
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3.2.3.5 Co-efficient of Variation
The co-efficient of vanation for each character was calculated

as under,

JM
Cv%=YX"C% %100

X

Where,
M. = erTor mean square

X = general mean for the character

3.2.4 Heterosis
The magnitude of heterosis was estimated 1a relation to mid parent (MP),
better parent (BP), and standard checks (Arka Harita) and (Vellayan Athulya) as
percentage increase or decrease of Fis over the respective check
Estimation of heterosis was carried out following the methods suggested by
Turner (1953} and Hayes ef al (1955)

Mid parent value (MP) = B ;P’

Fi- ﬁp . .
a) Heterosis over mud parent (MP) = T x 100 (Relative heterosis)
Where,

MP = Mean performance of parent Py and P»
F1 = Mean performance of hybnd

b) Heterosis over better parent (BP) = F;_I; P x 100 (Heterobeltiosis)

Where,
BP = Mean performance of better parent

Fi = Mean performance of F hybrid
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c) Heterosis over standard check (SC) = F]S%C x 100 (Standard heterosis)

Standard heterosis was worked over hybrid Arka Haritha and over variety Vellayant

Athulya

Where,

SC=Mean performance of standard check
F; =Mean performance of F1 hybnd

3.2.4.1 Test of Sigmificance

Test of significance was done by comparing the mean deviation with values
of critrcal difference (CD) obtained separately for MP, BF and SC Wusmg the
following formula

3x mse o
x ‘t’ value

Mean deviation for heterosis over MP = B
»

2 x mse t4r
Mean dewviation for heterosis over BP & SC = ,{—— x‘t" value
]

Where,
r = Number of replications

t = Table value of ‘t” at error degree of freedom at 0 01 and 0 05 Jevels of

probability
m s € = Error mean sum of squares
3.2 5 Couselation

From replicated data simple correlation can be caleulated with the help of

the following formula

Ly - MSPY [MStx MSty] ¥4

(A



where, MSPt = Mean sum of products of genotypes
MStx = Mean square of treatments for the variable x

MSty = Mean square of treatments for the vanable y

28



Results



4. RESULTS

The research study entitled “Evaluation of hybrids for yield and quality in
chilli (Capsicam amum L)” was conducted 1n the Department of Oleniculture,
College of Agriculture, Vellayam, during the year 2015-2016 Ten hybrnids
obtained from half diatlel mating of five parents were evaluated along with their
parents and two checks Arka Hanta (hybnd) and Vellayani Athulya (standard
variety) for two seasons wiz, May 2015 to September 2015 (first season) and
October 2015 to February 2016 (second season) Results of the study are
presented here under the following headings Field view of the expenment 1s

given 1n Plate 4

1 Analysis of vanance for expennmental design
2 Mean performance of parents and hybrids
3 Esttmation of heterosis
a) Relative heterosis (RH)
b) Heterobeltiosis (BH)
c) Standard heterosis (SH)
4 Correlation analysts
5 Scosing for pests and diseases
4 1 ANALYSIS OF VARIANCE FOR EXPERIMENTAL DESIGN
Analysis of vaniance revealed significant difference among the treatments
for all the characters studied for two seasons vi=, May 2015 to September 2015
and October 2015 to February 2016 and are presented n Table 4-6 Vanance
among the parents was significant for all characters
4 2 MEAN PERFORMANCE OF PARENTS AND HYBRIDS
The mean values of parents and hybnds for different characters for two
seasons along with the pooled data are presented in Table 7 - 13 and the fruits of
different hybrid combinations are given in Plate 5 The hybnd performance was

compared with two checks for all the characters
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Table 4, ANOVA table for biometiic characters in chilli for fii st scason

Source ol Plant Primary Days to Days to first | Fruits Fruit Frut Fruit Flesh
valiation dt height branches first flower hat vest plant™ length giurth weight thickness
i (cm) plant’ (cm) (cm) () (mm)
Replicates 200 663 003 00z 0 00 172 96 000 001 076 000
Treatments | 1600 | 210351 232+ 11 98*¢ 10 43%#* 2144 73%* 6 37** 1 6]F* 28 44** 0 66%*
Parents 400 535 45%* 2 79%* 1 14** 122%* 743 72%* 4 20** 0 38** 3 09** 0 56*+*
Hybrids 900 62 674 % 1 76** 4 79%* 4 5]** 299 35%* 201+ 0 55%* 7 25%* 0 08**
Cos P‘i‘;"““ VS | 100 | 16920 % 6 78%% 46 94 4382%% | 1943634** | 3103** | 012%% | 3149% | 020%*
ybrids
< Firor 32 00 14 63 001 003 005 8% 71 000 001 039 300
Source of di Flesh to Seeds Gireen famt Dry frut Yield plot' | Driage | Seed yield | Capsawun | Oleoresin Ascorbic Colour
variation seed 1aho frut! yield plant ! yield (kg) (%) fruse! (g) (%) (%) aad (ASTA
(g) plant ! (1) (mp/100y) units)
Replicites | 200 000 204 9953 62 76 40 817 000 000 000 007 079 076
Treatments | 16 00 15 95%* 1817 76** 150102 72%* 3190 41%* 124 47*% 21 00** 0 12%* 0 07** 21 01%* 361 22*=* 1158 34%+
Parents 4 00 14 19%* 593 70** 29333 01** 1210 22%+ 24 27%* 6 27 0 08** 0 00** 5 10%* 4 09** 1252 7275
Tlybuids 900 Q 29+ 564 76** 66366 98** 1108 88** 54 9g** 18 58%* 0 Q9* 0 00** 25 §9** 281 Q2** 910 62**
Parents 100 2 68** 12194 06** | 1439737 00** | 30265 40** | 1194 6o** 062 0 00** 0 88** 69 87%* 2641 71%* 1485 39**
Vs
Ilybrids
Frrol 3200 000 482 635815 3557 520 016 000 000 037 0 49 036

*Significant at 5 per cent level

*S1gnificant at 1 per cent level




Table 5. ANOVA table for biomettic characters ot chilli fo1 second season.

Souice of di | Plant height Primary Days to Days to Fruats Frust I'ruit Nt Flesh
vaitation (cm) branches first flower | first harvest | plant! length girth weight | thickness
plant! (cm) (cm) [(43] (mm)
Replicates | 200 3133 004 005 001 49 85 004 000 019 000
Treatments | 16 00 218 16** ] 52%* 13 Q8** 12 80** 4565 15+* 6 96** 1 88*+ | 30 77** 0 6o**
Parents 400 575 20%* 1 Bo¥* 08I** 0 56%* 378 71%# 3 92x 0 6% 2 5] 0 34>+
Hybrids 900 59 96** 1 69** 4 29%» 4 29%* 4191 18** 228%* 0 50** 10 47** 0 25%+
Parents Vs 1 00 153 66** 036%* T3 O1** 71 40%* 24308 19* | 26 94** o1lr* 28 O7*x 0 07**
o Hybrnids *
- Lrrar 3200 14 18 002 002 002 3225 041 002 015 000
Source of dt Ilesh to Sceds Green truit Diy frunt Yield Driage Sced Capsaicin | Oleoresin | Ascorbie Colout
vatiation sced 1atio | truat!? yield plant' yield plot ! (kg) (%) yield (%) (%) aaid (ASTA
(2 Plant ! (g) frut ! (mg/100g) units)
()
Replicles 200 000 119 594 46 14 82 049 007 000 000 000 014 000
Treatments | 16 00 14 37** 1932 53+* 132993 pOo** | 3568 28** 110 28** | 25 87*+ 0 1]%* 0 06** 21 11*+* 332 59%% | 1154 62**
Parents 400 11 50+* 610 69*+ 15711 40%* 418 1% 13 03** 6 O7** 0 08** 000+ 5 40%* 8 40** 1245 60+*
Hybnds 900 10 00** S8Q 2 90901 51** 24432 97** Ty 37** 27 23* 0 09** 0 00*> 26 45+ 232 22%¥ 913 54%*
Parents Vs 1 00 1 O7%* 13138 21** | 1085263 25% | 29087 32%* | 900 22%* 053 0 00** 0 88** 63 13** | 2270 04** | 1537 60**
Hybnds *
Lrror 3200 0 00 10 49 901 30 24 20 075 019 000 000 007 066 044

*Significant at 5 per cent level

**Qignificant at 1 per cent level
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Table 6. ANOVA table for biometinic characte1s of chilli in pooled analysis tor two season

Source of dt Plant Prmary Days to Days to Fruits Tt Fruit Crut Ilesh
variation height branches first flower | first harvest | plant! Iength girth weight | thickness
{cm) plant ' {cm) (cm) (2) (mm)
Replicates | 2 00 515 003 003 000 174 68 002 00l 018 000
Treatments | 16 00 | 427 1%* 3 57%* 24 67* 22 g0+ 5848 89** 13 27** 347*%* | 5858** 1 20+*
Season 1 00 118 84*+* 3 12%+ 0 81** 0 74>+ 3338 47%* 3224+ 0 50%* | 4 Bq*+ 036**
Treatments | 16 00 090 0 16%* 0 39%* 0 43%* 860 99** 006 003* 063* 0 03%*
Vs season
Frror 66 00 14 96 002 002 003 60 39 020 00} 028 000
Source of dt |Fleshto | Seeds Green frmt Day fiut Yield Driage | Seed | Capsaicin | Qlearesmn | Ascorbie Colam
valiition sced fimt ! yield yield plot ! (kg) ("o) yield (%) (%) acid (ASTA
1atie plant '(g) plant ' (g) frnt! (mg/100g) umits)
(2)
Replicates 200 000 116 4015 89 43 26 327 003 000 000 004 036 044
Trewments | 1600 | 30 16** | 3747 19%*+ | 270086 89%* | 6354 495* | 224 O[** | 4624%% | 0 23%* 0 13+ 42 10** 688 554+ | 2312 70*+*
Seasor 1 00 1 06%* [ 632 51*%* | 839548 31%* [ 18987 15+* | 695 15** | 3 80** [ 0 00** 0 00* 9 473 6 03 11 56%*
Treagments | 1600 | 0 15%* 310 13008 88** 404 21** 10 74%* 0 63** 000 0 00** 002 5 25%% 026
Vs season
Error 66 00 0 00 7 49 3717 68 3043 308 017 000 000 021 058 040
**Significant at 1 per cent level

*Signihicant at 5 per cent level




4.2.1 Plant Height (cm)

The plant height showed significant difference among the treatments for
both the seasons Durtng the first season the parent P3 was tallest (87 40 cm) which
was on par with P4 (83 46 cm) and the parent P; was shortest (56 63 cm) Among
the hybrids Py x P4 was tallest (83 26 cm) and P3 x Ps (69 40 cm) shortest

Duning second season also the parent Ps was tallest (85 86 cm) and P,
shortest (53 46 cm) Among the hybrids P1 x P2 (81 60 cm) was tallest and P3 x Ps
(68 26 cm) shortest Pooled data from both the seasons revealed that plant height
for parents ranged from 55 05 cm to 86 63 cm The mimmum plant height was
recorded in P1 x P> (71 93 cm) The tallest hybnid was Py x Pz and Py x P4 (81 86

cm)
4.2.2 Primary Branches Plant !

Among the parents Ps (4 36) had maximum primary branches plant ! and
P1 and P3 had mimimum (2 43) Among hybnids P; x P> recorded more primary
branches plant ! (4 93) and P x Ps recorded lowest (2 93) for the first season
During the second season also Ps recorded more (4 93) and P, recorded less (3 21)
primary branches plant! Among the hybrids more primary branches plant™ was

observed mn P3 x Ps (5 16) and less tn P; x Ps (3 06)

The pooled data from both seasons showed that the pnmary branches
plant ! for parents ranged from 2 82 (Ps) to 4 65 (Ps) Among hybnds the range
was 3 00 (P1 x Ps) to 5 05 (P3x Ps)

4.2.3 Days to First Flower

Among the parents P; was early to flower (27 00) and P: late to flower
(28 66) The hybnd P2 x P> was earliest to flower (24 20) which was on par with
P,x P4(24 40) P:x P, was latest to flower (27 66) during first season

During second season also the parent Py was early to flower (27 86) and P,
late (29 16) Among the hybnds earliest flowering was observed in P, x P4 (23 93)
and delayed flowering in Py x P3(27 13)
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Table 7 Mecan values of 5 parcents, 10 hybrids and 2 checks for plant height, primary branches
plant?® and days to first floner

Treatments Plant height (cm) Primary branches plant? Days to first flower
Season I | Season II | Pooled | Season1 | Season Il | Pooled | Season 1 | Season II | Pooled
P, 5663 | 5346 | 5505 | 243 346 | 295 | 2700 | 2786 [2743
P, 6360 | 6180 | 6270 | 283 383 333 | 2780 | 2846 2813
P, 8740 | 8586 | 8663 | 243 321 282 | 2866 | 2916 |2891
P, 8346 | 8146 | 8246 | 423 483 | 453 | 2740 | 2793 [2766
P, 7993 | 7813 | 7903 | 436 493 | 465 | 2773 | 2833 |2803
P xP, 8213 | 8160 | 8186 | 433 472 | 453 | 2473 | 2486 [2480
P xP, 7826 | 7593 [ 7710 | 353 376 365 | 2766 | 2713 [2740
P xP, 8326 | 8046 | 8186 [ 3133 354 344 | 2493 | 2566 |2530
P xP, 7306 | 7080 | 7193 | 293 306 300 | 2620 | 2686 |26 53
P,xP, 8133 | 7906 | 8020 | 453 460 | 456 | 2760 | 2706 |2733
P,xP, 7793 | 74331 | 7613 | 4350 443 446 | 2480 | 2466 |24 73
P, xP 8280 | 8060 | 8170 | 473 480 476 | 2420 | 2426 |2423
PxP, 7986 | 7646 | 7816 [ 313 3133 323 | 2440 | 2393 2416
PP, 6940 | 6826 | 6883 | 493 516 505 | 2600 | 2646 |2623
PP, 7513 | 7313 | 7413 | 4586 500 493 | 2500 | 2540 | 2520
I‘;’::l 7333 | 7146 | 7240 | 353 | 370 | 361 | 3160 | 3126 |13
‘:::I‘LVI:;" 8940 | 8740 | 8840 | 446 | 466 | 456 | 2413 | 2353 |23 83
Gen Mean | 7746 | 7531 | 7638 | 383 418 | 400 | 2646 | 2664 |2655
CD(005) | 6362 | 6263 | 4459 [ 018> | 0223 | 0146 [ 0293 | 0217 [0180
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As per the pooled data for both the seasons among the parents, P (27 43)

was the earliest for flowering and P, (28 91) was the latest Among the hybnids P3

x P4 (24 16) was earliest for flowering and late flowering was observed 1 P1 x Ps
(27 40) The check vanety Vellayam Athulya showed early flowering among all

the treatments in both the seasons and 1n pooled data
4.2.4 Days to First Harvest

Early days to harvest was observed in parent P; (46 00) and late in P3
(47 66) and among the hybrnds early days to harvest was observed 1n P2 x Ps
(43 20) and late mn Py x P3 (46 66) for the first season

During second season also Py recorded earliest days to harvest (46 86) and
P, (47 93) the latest Early days to harvest was observed in the hybrid P> x Ps
(43 26) and late in Py x P5 (46 13)

Pooled data for both the seasons revealed that among the parents, P

(46 43) was the earliest for first harvest and Ps (47 80) Was latest for harvest

Among the hybrids P2 x P> (43 23) was earliest for harvest and late harvest
was observed m Py x P; (46 40) The check varety Vellayam: Athulya showed
early days to harvest among all the treatments 1n both the seasons as well as 1in

pooled data
4.2 5 Fruits Plant !

Among the parents, Pz (93 00) recorded maximum and P4 (53 73) recorded
munumum fruts plant ', while the hybrid P4 x Ps (134 73) had maximum and P; x

P (103 73) had mmimum fruts plant ' during the first season

During second season Ps recorded maximum (69 26) and P4 recorded
muumum (40 26) fruuts plant ' among the parents and Pz x P4 recorded maxmum

(171 53) and Py x P4 recorded minimum (73 60) fruits plant ' among the hybrids

According to the pooled data among the parents the fruits plant ' ranged

from Pi (47 00) to P; (78 13) Among the hybnds maximum fruits plant ' was
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observed m P3 x P4 (148 76) followed by Pa x P5 (143 26) and P; x Ps (137 36)

Mimimum was observed in P x P3 (91 03)
4.2.6 Fruit Length (cm)

Among the parents Py had the longest fruts (11 32 ¢cm) and Ps shortest
(8 44 ¢m) The hybrid P1 x Ps recorded maximum length (12 73 cm) and P> x Ps

mmmum length (10 65 cm) dunng first season

For the second season also Py had the longest fruits (11 03 cm) and P3 had
shortest fruits (8 24 cm) Frurts of Py x Ps was longest (12 49 c¢m) among the
hybnids which was on par with Py x Ps (12 36 cm) and P3 x Ps (1022 cm) the

shortest

Pooled data revealed that frnut length was maxiumum for parent Py
(11 17cm) and nunimum for P3 (8 34 cm) The fruut length of hybrids ranged from
1049 cm (P2 x P3) to [2 61 cm (P1 x Ps)

4.2.7 Fruit Girth (cm)

Fruit girth ranged from 3 28 cm (P3) to 4 08 cm (Ps) among the parents
and among the hybrids 1t ranged from 3 07 cm (P2 x Ps) to 432 cm (P3 x Ps)

during the first season

Among the parents fruit girth showed a vanation from 3 26 cm (P3) to 4 53
cm (Pa) and for the hybrids 1t recorded a variation of 3 23 cm (P2 x P4) to 4 54 cm

(Ps x P5) m second season

Pooled data revealed that parent P4 (4 30 cm) had maximum and P; (3 27
cm) mimmum froit gith Fruut girth among the hybrids ranged from 3 15 cm (P2 x
P)to4 43 cm (P3 x Ps)

4.2.8 Fruit Weight (g)

Fruit weight among the parents ranged from 4 74 g (P2) to 691 g (P,)
Maximum fruit werght was recorded mn hybnid P x P, (9 80 g) and mimimum 1n P2

X P3 (5 40 g) 1n first season
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Table 8. Mean yvalues of 5 parents, 10 hvbrids and 2 checks for days to first hary est, fruts
plant ! and frut length,

Treatments Days to first haryest Fruts plant Fru:t length (em)

Season I | Season Il | Pooled | Seasonl | Season II | Pooled | Season I | Season IT | Pooled

P, 4600 | 4686 | 4643 | B>06 | 640 | 7073 | 1132 | 1103 | 1117

P, 4680 | 4746 | 4713 | 6506 | 5066 | 5786 | 880 | 852 | 866

P, 4766 | 4793 | 4780 | 9300 } 6326 | 7813 | 844 | 824 | 834

P, 4626 | 4693 | 4660 | 5373 | 4026 {4700 956 | 936 | 946

P, 4673 | 4733 | 4703 | 7893 | €926 | 7410 | 1046 | 1007 | 1027

P, xP, 4373 | 4386 | 4380 | 10560 | 7866 | 9213 | 1087 | 1042 | 1064
PNP, 4666 | 4613 | 4640 | 10373 | 7833 | 9103 | 1147 | 1128 | 1138
P xP, 4406 | 4466 | 4436 | 11420 | 7360 | 9390 | 1258 | 1236 | 1247
P xP, 4520 | 4586 | 4553 | 12193 | 7850 |10021f 1273 | 1249 | 1261
P,xP, 4660 | 4606 | 4633 [ 12033 | 9146 |10590| 1065 | 1033 | 1049
P,xP, 4380 | 4366 | 4373 [ 11273 | 7773 | 9523 | 1088 | 1064 | 1076
P,xP 4320 | 4326 | 4323 [ 12740 | 10220 {11480 1254 | 1190 | 1222
PP, 4373 | 4293 | 4333 | 12600 | 17153 |14876| 1094 | 1037 | 1066
PP, 4500 | 4546 | 4523 [ 12580 | 14893 |13736| 1086 | 1022 | 10354
PP 4400 | 4440 {4420 | 13473 | 15180 {14326 1126 | 1083 | 1105

}‘;:::;‘d 5003 | 5026 | 5015 | 15046 | 14266 | 14656 788 | 713 | 7>1
Vellagant 14333 | 4260 | 4206 | 7333 | 7033 {7183 | 1264 | 1268 | 1266

Athulya

Gen.Mean | 4546 | 4563 | 4554 [ 10541 | 9092 | 9816 | 1082 | 1046 | 1064
CD@05) | 0370 | 0248 | 0215 | 15753 | 9445 | 8973 | 0117 | 1061 | 0516
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Durig the second season fruit weight recorded a range of 435 g (P3) to
6 55 g (Ps) among the parents and 4 26 g (P3 x P4) to 9 53 g (P4 x Ps) among the
hybnids

Pooled data revealed that fruit weight among the parents ranged from 4 82
2 (P3) to 673 g (Ps) Among the hybnds the fruit weight ranged from 5 36 g (P2 x
P3) 0966 g (PsxPs)

4.2.9 Flesh Thickness (mm}

Flesh thickness ranged from 142 mm (Ps) to 2 52 mm (Ps) among the
parents and 2 04 mm (P2 X Ps) to 2 55 mm (P4 x Ps) among the hybrids duning first

season

Maximum flesh thickness was shown by the parent Ps (2 71 mm) and
mmimum by P4 (1 82 mm) Among the hybrids maximum flesh thickness was

observed in Py x P5 (3 08 mm) and mimimum 1n Pz x P4 (2 08 mm)

Pooled data revealed that the parent Ps (2 61mm) had maximum flesh
thickness and P4 (1 62mm) had nunimum Among the hybnds flesh thickness was

maximum for (P4 x P5) 2 81 mm and nunimunt for (P2 x P4) 2 06 mm
4.2.10 Flesh to Seed Ratio

Among the parents the flesh to seed ratio ranged from 3 76 (P2) to 8 81
(Ps) and among hybrids 1t ranged from 4 25 (P2 xP3) to 1027 (P x Ps) n first

season

In second season the flesh to seed ratto ranged from 4 03 (P2) to 8 87 (Ps)
among the parents and among the hybnds 1t ranged from 4 44 (Ps x Ps) to 10 67

(P1x Ps)

Pooled data showed that among the parents flesh to seed ratio ranged from
3 90 (P2) to 8 84 (Ps) and among the hybnds 1t ranged from 4 36 (P2 x P:) to 10 47
(P1x Ps)
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Table 9. Mean »aluces of 5 parents, 10 hybrids and 2 checks for fruit girth, fruit weight and

flesh thickness
Treatments Fruit girth (cm) Fruit weight (g) Flesh thickness (mm)
Season I | Season I | Pooled | SeasonI | Season I | Pooled | Season 1 | Seasor [I | Pooled
P 332 | 344 | 338 | 680 | 599 | 639 | 241 | 251 | 246
P, 357 | 363 | 360 | 474 | 512 | 493 | 212 | 221 | 216
P, 328 | 326 | 327 ) 5% | 435 | as2 | 223 | 231 | 227
P, 408 | 453 | 430 | 680 | 633 | 656 | 142 | 182 | 162
P 393 { 399 | 396 | 691 | 655 | 673 | 252 | 271 | 2061
PxP | 421 | 423 422 | 840 | 738 | 789 | 215 | 224 [ 219
PxPo | 346 | 370 | 358 | 666 | 647 | 657 | 226 | 238 [ 232
PxP | 350 | 385 | 368 | 830 | s16 | 823 | 223 | 233 | 228
PxPo | 415 | 410 | 413 | 866 | 838 | 852 | 238 | 241 | 239
PxPy 1 331 | 341 | 336 | 540 | 533 | s36 | 218 | 228 | 223
PxPo | 307 | 323 | 315 603 | s61 | 582 | 204 | 208 | 206
PP, 412 | 427 | 420 | 910 ) 917 | o3| 253 | 271 |22
PxP, 157 | 363 | 360 | 680 | 426 | 553 | 227 | 226 | 226
PoxPo | 4392 | 454 | 443 | 970 | 940 | 955 | 223 | 223 | 223
PxP 369 | 378 | 374 | 980 | 953 | 966 | 255 | 308 | 231
Arka
Harta | 275 | 296 | 285 | 336 | 336 |33 | 113 | 115 | 114
Vellayan:
Athulya | 607 | 646 | 627 { 1740 | 1733 | 1736 | 335 | 328 | 331
Gen.Mean | 379 | 304 | 387 | 765 | 722 | 744 | 223 | 235 | 229
CD(0.05) [ 0171 | 0220 | 0135 | 1043 | 0635 | 0615) 0035 | 0032 (0024
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4.2.11 Seeds Fruit !

Seeds fruit ! showed a range from 76 40 (P4) to 111 20 (P1) and 101 00 (P;
x Ps) to 147 13 (P2 x P,) among the parents and hybnds respectively dunng first

season

During second season highest number of seeds frmt! was observed m
parent P1 (116 93) and lowest 1n P4 (82 60) Among the hybrids more number of
seeds fruit ! was observed 1n Pz x Ps(152 46) and less number m P2 x P3 (106 20)

Pooled data revealed that among the parents P; (114 06) had maximum
number of seeds fruit! and P4 (79 50) had mimmum number of seeds fruit'
Among the hybrids 1t ranged from 103 60 (P2 x Ps) to 149 80 (P2 x Ps)

4.2.12 Green Fruit Yield Plant! (g)

Among the parents, P5 (524 33 g) recorded maximum green fruit yield
plant ' and P2 (294 26 g) recorded mmimum and among the hybrids maximum
green fruit yield was observed mn Ps x P> (1065 13 g) and mimmum 1n P2 x P4

(614 46 2) 1 first season

Green fruit yield plant ! was highest for parent Ps (373 06 g) and lowest 1n
P2 (200 73 g) and among the hybnds highest was observed m P4 x Ps (860 73 g)

and lowest 1 P2 x P4 (352 73 g} m second season

As per pooled data parent Ps (448 70 g) recorded maximum green fruit
yield plant ' and P2 (247 50 g) recorded mimimum The hybrid P4 x Ps (962 93 g)
recorded maximum green fruit yreld plant ! followed by Pz x Ps (886 53 g) and P2
¥ P5(798 70 g) Minmimum yield was recorded in the hybrid P> x P4 (483 60 g)

4,2,13 Dry Fruit Yield Plant™ (g

Data from first season revealed that among the parents Ps had maximum
dry fruit yield plant! (98 80 g) and P+ (47 96 g) mimmum The hybnd P4 x Ps
(147 00 g) showed lughest dry fruit yield plant ! and lowest was noticed n P3 x Py
(9800 g)
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Table 10 Mean values of 5 pareats, 10 hybrids and 2 checks for flesh to seed ratio, seeds
frust! and green frut vield plant?!

Green frunt yield plant?!

Treatments Flesh to sced ratio Seeds fruit? ®
Season{ | Season I | Pooled | SeasonI | Season II | Pooled | Season I | Season 11 | Pooled
P, 538 565 { 551 | 11120 11693 | 11406] 49500 | 276 00 | 385 50
P, 376 403 | 390 | 9600 | 9820 | 9710 | 29426 | 20073 [ 24750
P, 415 526 | 471 | 8260 | 8466 | 8363 | 47150 | 21773 | 344 61
P, 750 774 | 762 | 7640 | 8260 | 7950 | 35340 | 207 73 | 280 56
P, 881 887 | 884 | 8180 | 8666 | 8423 | 52433 | 37306 | 44870
P,xP, 6 60 685 | 672 | 13213 | 13900 |13556| 75426 | 48633 | 62030
P, xP, 6136 661 648 | 13513 | 13946 |13730] 62573 | 43166 | 528 70
P YP, 674 697 | 685 | 13160 | 13840 |13500] 85766 | 51820 | 68793
P, xP, 1027 | 1067 | 1047 | 12173 | 12786 | 12480 868 12 | 52066 | 729 39
P xP, 425 446 | 436 | 10100 | 10620 [10360| 63886 | 42213 | 53050
PP, 486 498 | 492 | 12153 ] 12726 [ 12440 61446 | 35273 | 483 60
P,xP, 635 654 | 644 | 14713 | 15246 [14980| 87306 | 72433 | 798 70
PxP, 735 752 | 743 | 12180 | 12626 |12403| 82373 | 63533 {72953
PyxP, 416 444 | 440 | 12793 | 13400 |13096] 95033 | 82273 {886 53
P,xP, 725 735 | 730 [ 10520 | 10966 |10743]106513| 86073 | 96293
Arka
Ianita 231 244 | 238 | 6346 | 6653 | 600 | 38420 | 37233 | 37826
Yellayam
Athulya 1093 | 1030 | 1062 | 13993 | 14506 | 14250] 66766 | 684 66 | 676 16
Gen Mean | 631 651 641 | 11156 | 11654 | 11405] 66245 | 48100 [ 57173
CD(.05) | 0100 | 0041 | 0053 | 3653 | 51388 | 3154 | 1326171 49930 | 70285




Green fruit yield plant! (g)

il iouled

Figure 1. Mean performance of 5 parents 10 hybrids and 2 checks for green fruit

yield plant '



During second season also maximum dry fruit yield plant ! was observed
n parent P> (61 15 g) and mimmum was observed m P2 (32 89 g} The hybrid P4 x
P, (141 10 g) showed maximum dry fruit yield plant! and P2 x Ps (57 82 g)

minumum

Pooled data revealed that parent P5 (79 98 g) had maximum and P2 (40 42
g) had mmmimum dry fruit yield plant! The hybnd Ps x Ps (144 05 g} showed
maxmmum dry frutt yeld plant ! which was on par with P, x Ps (13993 g) It was

minimum 1 the hybrid P2 xP4 (77 91 g)
4.2.14 Yield Plot ! (kg)

Dunng first season parent Ps {15 09 kg) recorded highest yield plot! and
lowest was n Pz (8 47 kg) Among hybrids maximum yield plot ! was recorded m
P4 x Ps (30 67 kg) and mintmum 1n P2 x P4 (17 69 kg

Yield plot”! was maximum in the parent Ps (10 74 kg) and mimmum 1 P2
(577 kg) The hybnd P4 x Ps (24 78 kg) recorded the maximum yield plot ' and

mimmuim was recorded 1n P2 x P4{10 15 kg) 1n second season

Among the parents Ps (1291 kg) recorded maximum yield plot! and
minimum was recorded 1n P2 (7 12 kg) Maxinum yield plot ! was recorded mn the
hybnid P4 x Ps (27 72 kg) followed by P3 x P, (25 52 kg) and P2 xP5 (22 99 kg) It

was inmimum tn P2 x P4 (13 92 kg) as per pooled data
4.2.15 Driage (%)

Driage percentage ranged from 21 96 % 1o 25 55 % among the parents
first season and 21 16 % to 24 66 % 1n second season respectively Among the
hybnds dnage percentage varied from 20 00 % to 26 60 % 1n first season and

19 33 % to 27 23 % 1n second season respectively

Pooled data revealed that driage percentage among the parents ranged
from 21 56 % (P.) to 25 11 % (P») and among hybrids 1t ranged from 19 66 % (P2
x P1)10 26 91 % (Ps x P5)
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Table 11. Mean values of 3 parents, 10 hybrids and 2 checks for dry fruit yield plant %, yield
plot! and driage

Treatments | Dry frut yield plant ! (g) Yield plot* (kg) Driage (%)
Season I | Season II | Pooled | SeasonI | Season 1l | Pooled | Season 1 | Season II | Pooled
P 7998 | 4522 | 6260 | 1425 | 794 | 1109 | 2490 | 2416 [2453
P, 4796 | 3289 | 4042 | 847 577 | 712 | 2296 | 2223 [2260
P, 7722 | 3607 | 5664 | 1354 | 626 | 990 | 2196 | 2116 |2156
P, 5695 | 3405 | 4550 | 1017 | 598 | 807 | 2403 | 2323 (2363
P, 9880 | 6115 | 7998 | 1509 | 1074 | 1291 | 2555 | 2466 |2511
PxP, |12233] 7970 {10101 2172 | 1400 | 1786} 2254 | 2150 2202
P xP, 10206 | 7076 | 8641 | 1801 1243 ) 1522 | 2040 | 1983 [2011
P xP, 13884 | 8494 | 11189 2465 | 1492 | 1978 | 2503 | 2483 [2493
PxP. | 13870 | 9682 [11776| 2499 | 1700 | 2100 2570 | 2506 |2538
PxP, |10306| 6919 | 8613 | 1839 | 1215 | 1527 | 2203 | 2116 |2160
P xP, 9800 | 5782 | 7791 | 1769 | 1015 [ 1392 | 2000 | 1933 |1966
P,xP 14000 | 11873 [12936| 2514 | 2085 | 2299 | 2576 | 2616 |2596
PxP, 13697 | 10414 [12055] 2371 IR29 | 2100 | 2210 | 2123 |2166
PxP, | 14500 | 13486 [13993] 2735 | 2369 | 2552 | 2616 | 2686 |2651
P,xP, 14700 | 14110 | 14405] 3067 | 2478 | 2772 | 2660 | 2723 |2691
r?ar::.: 6291 | 6103 | 6197 | 1106 | 1071 | 1088 | 2366 | 2466 |24 16
Vellyam 1003 | 11223 [11053] 1922 | 1970 | 1946 | 2083 | 3033 |3058
Athulya
Gen Mean | 10615 { 7886 | 9251 | 1907 | 1384 | 1645 | 2413 | 2374 |2394
CD(®.05) | 9919 | 8181 | 6359 | 3816 | 1438 | 2022 | 0659 | 0729 | 0476
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4216 Seed Yield Fruit ! (g)

During the first season the seed yvield fruit ' amone the parents rineed
tiom 041 g (P+) to 083 ¢ (P-) and amonc. the hybnds ranzed trom 020 2 (P x
P to079g(P-xP P xPv)

Among the parents seed yield fruit ' ranged from 042 _ (P ) 10084 2 (P )
and amony the hybnds 1t ranzed trom 021 = (Py x Ps) 10 080 ¢ (P x P )

sccond season

Among the parents the maximum seed yield fruit' was observed m P-
(0 83) and mimimum was recorded m P (041} Seed yield frunt! of hybrids
ringed from 0 20 (P x Ps) to 0 80 (P> x P:) as per pooled data

42 17 Capsaiun (%)

The parent P (0 4> ®o) had highest capsaian content amonz the parents
mnd lowest m P (040 %) Fruits of hvbnd P x P {0 78 %) had mote capsnucin

content nd tess in Py x Ps P xPyand P x P (0 70 %0) n first se1son

Duninz second scason highest capsaicin content tmonzx the parents was
observed in P (044 %) and lowest in P (0 40 %) and ¢apsaicin content amons

the hybnids ringed trom 0 65 %o (P x P Jto 0 77% (P <P )

Capsaicin among the parents rinzed trom 040 % (P ) to 04~ % (P )
Among the hybnids 1t varred trom 069 % (P x Pyand P xP<)to 0 7S % (P \ P)

1s per pooled data
4 2 18 Oleoresin (%)

Fhe hichest olcoresm content was obseived in the parent I (14 66 °o) nd
lowest m P oand Py (11 06 o) Amon. the hybrds manvmum oleotesim was
reeorded m PN P (3500 25y wd mmimum m Py v Poand Py PO (1066 %0y

dunmn_ the tist season



Table 12 Mcan values of » parents, 10 hybrids and 2 (hechs for seed viddd fratt Cips mem
ind oleoresm

Treatments Seed vield frmt ! (g) Capsaicin (%) Olcoresin (%)

Season || Sewon I | P old | Sewonl{ Swason I | Pooled [ Seawen 1| Saws o1l [E Il

P, 0n 074 074 | 044 043 044 | 1366 | 1433 | 1400

P 783 0 84 083 042 041 042 | 11¢6 | 174C |120¢

P, 076 076 076 | 040 0 40 030 | 1266 | 1320 |17

P, 02 063 0y | 08 NEY) 043 | e po1233 | 200

P, 041 042 041 045 044 045 | 1460 1533 | 1510
PP, 0 6% 069 668 | 071 070 071 | o | 113 oo
P xP 069 070 | 069 | 077 076 077 | 1660 | 1726 |16 X
P P, 067 068 | 067 | 073 072 073 | 1566 | 1633 [1600
P xP, 020 021 020 | 070 070 070 | 1766 | 1836 [1801
PP, 079 080 080 | 078 077 07% | Lrec | 1113 (1090
P xP, 077 078 0 7% 070 06 0¢) | 1366 | 1440 |14
PP 070 071 070 074 073 074 | 186 | 121 [0
PAP, 0 64 0653 64 072 071 072 | 17¢6 | 18 JI8ou
PAP 079 07 079 070 (6% 0C) | I56C | 1013 | 150
PP, 068 06) 068 07l 070 071 | 110 ] 186 | 1% 3¢
};“rr'::d 100 too | 1o0 | o 053 | o4 | rsce | o1anc [ ox
\;::l‘:l“"‘:' n3 | o3t | e | o 04 | o4l [ | 3z [
Gun Mean | 0(6 ne? 0¢6 | 060 0¢0 oo | 44 | 1soc [ 14 ¢
CD(OOS) | ot1l [ o0l [ 0007 1 000 | ool0 [ 0007 [ 1007 | 0345 | 0533
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Figure 3. Mean performance of 5 parents 10 hybrids and 2 checks for

capsaicin (pooled data)



During second season oleoresin content among the parents ranged from
12 33 % (P4) to 15 53 % (P>) and among the hybrids 1t ranged from [1 13 % (P1 x
P; and P2 x P3) to 19 13 % (P2 xPs)

Pooled data from both the seasons revealed that the parent (Ps} 1510 %
had maximum oleoresmn and (Ps) 1200 % mmimum Among the hybrids
maximum oleoresin was recorded 1 (P2 x Ps) 18 90 % and mmmmum 10 90 % by
(P1x P2) and (P2 x P.)

4.2.19 Ascorbic Acid (mg/100 g)

P4 had the maximum ascorbic acid content (98 10 mg/100g) and mimmum
mn P3 (95 16 mg/100g) and the hybrid Pz x Ps had more ascorbic acid (122 66
myg/100g) and less 1n Py x P4 (102 66 mg/100g) as per first season evaluation

Among the parents ascorbic acid content ranged from 94 66 mg/100g (P1)
to 98 66mg/100g (P2 and P.4) and among the hybrids 1t ranged from 96 33ing/100g
(P1x P5) to 122 66mg/100g (P2 x P,) during second season

According to the pooled data among the parents the maximum ascorbic
acid was recorded n (P4) 98 38 mg/100 g and mummum 1n (P1) 94 95 mg/100 g
The hybnd with maximum ascorbic acid content was for P2 x P5 (122 66 mg/100

2) and mimmum was for Py x Ps (94 50 mg/100 g)
42,20 Colour (ASTA units)

Colour value ranged from 121 00 ASTA untts (P1) to 169 16 ASTA umits
(Ps) among the parents in first season and 121 66 ASTA umts (P1) to 169 66
ASTA unnts (Ps) 1n second season respectively Among the hybnids it ranged from
140 72 ASTA units (P3 x Py) to 195 13 ASTA umits (P2 x Ps) during first season
and 141 66 ASTA umts (P x Ps) to 195 66 ASTA umits {P2 x P») m second

season respectively

Pooled data revealed that among the parents the colour value ranged from
(P1Y 121 33 ASTA umts to (Py) 169 41 ASTA units and among the hybrids colour
value ranged from (P3 x P4) 141 19 ASTA units to (P2 x P5) 195 3% ASTA units
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Table 13 Mean values of 5 parents, 10 hybruds and 2 checks for ascorbic acid and colour
value

Treatments Ascorbie acid (mg/100g) Colour value (ASTA units)

SeasonI | SeasonIl | Pooled | Seasonl | SeasonIl | Pooled

P, 9523 94 66 9495 | 12100 | 12166 | 12133
P, 97 06 98 66 9786 | 14549 | 14566 | 14558
P, 95 16 96 66 9591 | 16450 | 16466 | 16458
P, 98 10 98 66 9838 | 16704 | 16766 | 16735
96 16 97 66 9691 | 16916 | 16966 | 16941

P xP, 12200 | 12133 | 12166 | 14817 | 14866 | 14842

P xP, 117 66 11666 | 11716 | 16930 17000 | 16965

PP, 10266 | 10133 | 10200 | 17631 176 66 | 176 49

PP, 92 66 96 33 94 50 180 66 18133 | 181 00

PP, 113 66 11313 11350 | 15264 15266 | 15265

P,xP, 111 66 11066 | 11116 { 14807 148 66 | 14837

P.xP, 122 66 122 66 12266 | 19513 19566 1 19539

P\ P, 105 66 105 66 10566 | 14072 14166 [ 14119

PP, 116 66 115 66 11616 | 17058 17166 1 17112

PP, 120 66 119 66 12016 | 174 66 17566 | 17516

Arka 11566 | 12133 | 11850 | 18039 | 18166 | 18102
Hanta
Vellayamr |46 5 9666 | 9633 | 13100 | 13266 | 13183
Athulya

Gen Mean | 10702 107 51 107 26 160 87 161 >4 161 21

CD(0 03) 1170 1349 0875 0998 1106 0728
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42  ESTIMATION OF HETEROSIS

First season data was taken and the magnitude of heterosts was estumated as per
cent increase or decrease of Fi value over nud- parent (RH), better parent (HB)
and standard check {SH) for various characters are presented n Tables 14-23 The

character wise results are summarnsed 1n the following paragraphas
4.3.1 Plant Height (¢cm)

Relative heterosis for plant herght ranged from (Ps x Ps) -17 05 % to (P1 x
P2) 36 62 % (Table 14) Among the ten hybnds, five hybrids showed significant
positive heterosis and three hybrids showed sigmficant negative heterosis over the
mid parent Heterobeltiosis for plant height ranged from -20 59 % (P3 x Ps) to
29 14 % (P) x P2) Five hybrids showed significant positive heterosis over the
standard check hybrid and mne hybnids showed sigmficant negative heterosis over

the standard check variety
4.3.2 Primary Branches Plant™

Relative heterosis for primary branches plant ! ranged from -13 73 % (P1 x
Ps) to 64 56 % (P1 x P2) (Table 14) Among the ten hybnds, seven hybnids showed
sigmficant posittve heterosis and two hybrids showed sigmificant negative
heterosis over the mud parent Heterobeltiosis for primary branches plant ' ranged
from -32 82 % (P1 x Ps) to 6000 % (P2 x P;) Among the ten hybnds, seven
hybnids showed significant positive heterosis and three hybrids showed negative
heterosis over the better parent Six hybrids showed positive heterosis over the
standard check hybnd Arka Hamta and three hybnds showed positive heterosis
over the standard check vanety Vellayam Athulya

4.3.3 Days to First Flower

Among the ten hybrids, nine showed sigmficant negative relative heterosis
(Table 15) The hybrid P3 x Py (-12 96 %) showed early flowering over the mud
parent Ten hybrids showed significant negative heteiobeltiosis Early flowering
was shown by the hybnid P3 x Pa (-14 88 %) over the better parent followed by
hybnd P2 x P> (-1295 %) Ten hybrids showed negative heterosis over the
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standard check hybrid Early flowering was shown by P2 x Ps (-23 42 %) followed
by P3 x P4 (22 78 %) over the standard check hybnd Arka Harita Eight hybnds
showed significant positive heterosis over the standard check vanety Vellayan:
Athulya

4.3 4 Days to First Harvest

Nine hybrids showed sigmificant negative relative heterosis (Table 15)
The hybnd P2 x Ps (-7 63 %) showed early days to first harvest over the mid
parent followed by P3 x P4 (-6 88 %) Ten hybnds showed significant negative
heterobeltiosis Early days to first harvest was shown by the hybnid Ps x P (-8 25
%) over the better parent followed by the hybrids P2 x Ps (-7 69 %), Py x P2 (-6 55
%) Ten hybrids showed sigmficant negative heterosis over the standard check
hybridArka Harita and nine hybrids showed significant positive heterosis over the
standard check variety Vellayan Athulya
4.3.5 Fruits Plant’

Heterosis over the mud parent ranged from Py x P, (16 51 %) to Py x Ps
(103 12 %) and ten hybrids showed significant positive relative heterosis (Table
16) Nine hybrids showed significant positive heterosis over the better parent
Heterobeltiosis ranged from 24 14 % (P) x P2) to 73 26 % (P2 x P1) Nine lybrids
showed significant negative heterosis over the standard check hybrid Arka Harita
Ten hybnids showed significant positive heterosis over the standard check variety
Vellayani Athulya
4.3.6 Fruit Length (cm)

Among the ten hybrids, all the hybrids showed significant positive relative
heterosis (Table 16) The heterosis over the mid parent ranged from Py x Pz (8 05
%) to P2 x P5 (30 20 %) Nine hybnds showed significant positive heterobeltiosis
Heterobeltiosis for fruit length ranged from Py x P2(-3 95 %) to P2 x P3 (21 01 %)
All the ten hybrids showed sigmificant positive heterosts over the standard check
hybrnd Arka Hanta Seven hybnds showed significant negative heterosis over the

standard check variety Vellayan Athulya
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4.3.7 Fruit Girth (cm)

The heterosis over the muid parent ranged from -19 56 % (P2 x Pa) to 22 24
% (P1 x P2) Among the hybrids five showed significant positive relatrve heterosis
(Table 17) Four hybrids showed signmificant positive heterobeltiosis The heterosis
over better parent ranged from -24 59 % (P2 xP4) to 18 02 % (P1x Pz) All the ten
hybnds showed sigmficant positive heterosis over the standard check hybrid Arka
Harita All the ten hybrids showed significant negative heterosis over the standard
check vartety Vellayan Athulya
4.3.8 Fruit Weight (g)

Among the hybnds six showed significant positive relative heterosis
(Table 17) The heterosis over the md parent ranged from 22 00 % (P1 x P4) to
58 89 % (P3 x Ps) The heterosis over the better parent ranged from 22 00 % (P x
P4) to 41 82 % (P4 x Ps) Six hybrids showed significant positive heterobeltiosts
All the ten hybrids showed significant positive heterosis over the standard check
hybnd Arka Harta and sigmificant negative heterosis over the standard check
variety Vellayam Athulya
4.3.9 Flesh Thickness (mm)

The magnitude of heterosis for flesh thickness ranged from -6 11 % (P3 x
P5) to 2942 % (Pa x P,) over the mud parent (Table 18) Five hybnids showed
significant positive heterosis over mid parent None of the hybrids showed
posittve significant heterobeltiosis All the ten hybrids showed significant positive
heterosis over the standard check hybrid which ranged from 80 53 % (P2 x P4) to
Py x Ps (125 66 %) All the hybnds showed significant negative heterosis over the
standard check variety Vellayam Athulya

4.3.10 Flesh to Seed Ratio

Among the hybrids six showed significant positive relative heterosis over
the mid parent (Table 18) The heterosis over the mid parent ranged from -32 73
% (P3 x Ps) to 44 77 % (P1 x P-) Four of the hybnds showed significant positive
heterobeltiosis Heterobeltiosis ranged from -50 51 % (P3 x Ps) to 22 80 % (P, x
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Table 16 Heteross (%) for frmts plant* and fruxt length

Fruits plant! Fruit length (cm)

Hy brids RH HB SH(H) | SH(V) RH HB SH (H) SH (V)
PxP, | 4067+ 24 14% | 229 82*%* | 44 00+* | 8 05** 395%* 37 87+ | -13 98**
P xP, 16 51* 11 54 =31 06** | 41 45*%* | 16 09** 13>* 45 48*+* -9 23%*
P xP, | 6455%% | 3425%% | 4 10%* | 5573%* | 2046%% | 11 13+ 59 S]** 047
PoxP, | 4870%% | 4334%* | -1896** | 6627+ | 16 89%* | [249%* 6l 45%* 074
PoxP, | 5226%% | 2039%* | 20 03** | 64 09%* | 23 53%+ | 21 0] 35 12%* 15 69**
P,xP, | 8979 | 7326*%* | 2508** | 53 73%* | 1851** | 1330 » 38 04** | -1387**
Pyl | 7694%F | G140%* | -1533** | 7373*+ | 3020%* | 10 87+* 59 Q9** 074
PJX P4 71 74%* 3548%* | 16 26%* | T1 82+* | 2] 54%* 14 43% 38 80+ | -i3 40%*
P,xP | 4634% | 3527%+% | <16 30%* | T155%* | 1491** 3 82%* 37 70** | -14 03**
P,xP, | 103 12%* | 70 69%* 1046 | 83 73%* | 1248%* 7 64** 42 86** | -10 86**

Table 17 Heterosis (%) for fruit girth and frnt weight
Fruit girth (cm) Fruit weight (g)

Hybrids RH HB SH(H) | SH(V) RH HB SH (1D SH V)
P XP, | 2224%* 1802+ | 53 03%* | 3063%* | 4550%% | 23 47%* | 149 50%* | -5] 72*+
P xP, | 500t 431 2591%* | 42092%* | 1016 2201 98 02** | -61 G9**
P, xP, -491* =13 73*% | 27 85%* | 42 04** | 22 00** | 22 00+* | 146 53**% | 52 30%*
PP, | 14 52%% 5 68* 50 85%*% | 31 61%* | 26 40** | 25 42%*% | 157 43+F | 5 |9**
P,xP, | 316 -7 10%*% | 20464+ | 4539% | 753 189 60 40%% | -68 97+
P,xP, | -1956%% | -24 59%* | [174%+ | 49 34> 450 <1132 79 2]1** 65 33**
P,sP. | 1004%* 500* 49 88*%* | 3205%* | 56 18%* | 31 69%* | 170 30%* | -47 70**
PxP, 281 -1234%% | 29 90%* | 41 11%* | 1237 005 | 10198%* | 6092+
P,xP, | 2002** | 1009%* | 57 14%* | 2876** | 58 89** | 40 38** | 188 12%* | 44 25%*
P,xP, 7 70+* G40%* | 3426%+ | -39 1%+ | 4293%*¢ | 4] 32** | 191 09%* | 43 68**

RH-Relative heterosis

HB-Heterobeltiosis

SH-Standard heterosis

SH (H) - Standard heterosis over hybrid Arka Harita
heterosis over variety Vellayam Athulya

*Significant at 5 per cent level

SR

SH (V) - Standard

** Significant at 1 per cent level




P2) All the ten hybrids showed significant positive heterosis over the standard
check hybrid Arka Harta and significant negative heterosis over the standard
check vartety Vellayani Athulya

4.3.11 Seeds Frut!

Estimation of relative heterosis showed that all the ten hybrids showed
significant positive heterosis (Table 19) The relative heterosis ranged from 13 10
% (P2 x P3) to 65 50 % (P2 x Ps) Estimation of heterobeltiosis revealed that all the
ten hybnds showed significant positive heterosis Heterosis over the better parent
ranged from 521 % (P2 x P3) to 54 88 % (Ps x Ps) All the ten hybnids showed
significant positive heterosis over the standard check hybnd Arka Hanta and nine
hybnds showed significant negative heterosis over the standard check variety
Vellayam Athulya
4.,3.12 Green Frmit Yield Plant™ (g)

Ten hybrids showed significant positive heterosis over the mud parent
(Table 19) The magnitude of heterosis ranged from 29 48 % (P1 x Pz} to 142 70 %
(Ps x Ps) Nme hybrids showed sigmficant positive heterosis over the better
parent Heterobeltiosis ranged from 35 50 % (P2 x P3) to 103 14 % (P4 x Ps) All
the ten hybnids showed sigmficant positive heterosis over the standard hybnid
check Arka Harita which ranged from 59 93 % (P2 x P4) to 17723 % (Ps x Ps)
Six hybrids showed sigmificant positive heterosis over the standard check variety

Vellayan1 Athulya
4,3,13 Dry Fruit Yield Plant! (g)

The magnitude of heterosis for dry fnt yield plant ! ranged from 29 86 %
(P1x P3) to 104 17 % (P13 x P4) (Table 20) Ten hybnds showed significant positive
heterosis over the mmd parent, better parent and standard hybnd check
Heterobeltiosis ranged from 27 62 % (P1 x Ps3) to 77 38 % (Pz x P4) The heterosis
over the standard hybrid check Arka Harta ranged from 5577 % (P2 x Pi) to
133 65 % (Ps x Ps) Seven hybrids showed sigmficant positive heterosis over the
standard check variety Vellayani Athulya
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Table 18. Heterosis (%) for flesh thackness and flesh to seed ratio

Flesh thickness (mm)

Flesh to seed ratio

Hvbrids| RH HB SH(H) | SH(V) RH HB SHMH) | SH(V)
PP, | -522%+ | 1103+ | 9027%* | -3582%% | 4446% | 2280** | 18518*+ | -390 57+
PPy | 244% | .621%> | 10050%% | 3234%* | 3344%% | 1822%% | 174 53+% | -4] g3+
PxP | 1623+ | -772%% | 97355 | 3343%% | 460+ | -1021%* | 190 94%* [ 38 35%%
P AP [ 358 | 556% | [1062%* | 2896%* | 44 77%+ | 1650** | 343 37+% | 6 05%+
P,xP, | 023 224%% | 9292%% | 3493%* | 750%* 250% 83 74%* | 6] 07**
PoxP, | 1523%% | 377%% | 8053 | 39 10%* | «1372%+ | 3521%F | 109 93** | 55 52%*
P,xP | 905+ 040 | 12389%* | 2448 | 098 | -2792%* | 174 10** | -41 923+
PxP | 2436+ | 179+ | 10088+ | 3224%+ | 2608+ | 209% | 21727%+ | -3277+*
PixP | 611 | -1151%% | 9735%F | 33436 | .32 73+ | -5051** | 8820%+ | -6012%*
P,xP | 2942¢» 119 | 12566%* | -2388*% | -1109** | -1767** | 213 09** | -33 66**

Table 19. Heterosis (%) for seeds fruit

1

and green frumt yield plant!

Seeds frmt! Green truit yield plant? (g)
Hybrids|  RH HB | SH(H) | SH(V) | RH HB_ | SH(D | SH(V)
P,xP, | 2754+ | 1882** | 108 19*+ | 557+ 9] |3%* 52 38** 96 32%* 1297
P, X P_; 39 46%* | 21 52** | 11292+* -3 43% 29 48* 2641 62 87+%* -628
P xP 4030+ 18 35%+ 107 35%* 5 96%* 102 18+« | 7327%* 123 23** | 28 46**
1 4
PP 26 15%* 9 47%* 91 8B1%* | -1301*%* | 70 33%* 65 57%% | 125 96** | 30 02%*
1 £
P.xP 13 10%* 52]1%* 59 [4%% =27 82%* 66 86** 35 50* 66 28** 4131
2 X,
P.xP 4099** | 26 60** | 91 49%% | -13 15%* 89 75%* 73 87** 29 93%* =797
2 4
PP 65 50%* | 5326%% | |3] 83%* 5 15** 113 31%* | 6651+ | 127 24%* | 30 76**
2 &
P.xP 5321%* | 4746%% | 91 91** 12 96** | 99 72%* 74 70*% | 114 40%* | 23 37+
R
P_g-“ P, 55 64** 54.88%* 101 58** 8 58** 90 86** 81 25%* | 147 35** 4734+
P_‘Y P, 33 00+ 28 61%* 65 T6¥* =24 82%* | 142 70** | 103 14** | 177 23** 59 53%*

RH-Relative heterosis

HB-Heterobeltiosis

SH-Standard heterosis

SH (H) - Standard heterosis over hybrid Arka Harita
heterosis over variety Vellayam Athulya

*Significant at 5 per cent level
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4.3.14 Yield Plot! (kg)

The magnitude of heteross for yield plot ! ranged from 29 65 % (P1 x P3)
to 142 76 % (P4 x Ps), 35 84 % (P2 x P3) to 103 18 % (P4 x Ps), 62 90 % (P1 x P3)
to 177 34 % (P4 x Ps) over the mid parent, better parent and standard check hybrid
respectively (Table 20) Ten hybnds showed significant positive relative
heterosis, nme hybrids showed sigmificant positive heterobeltiosis, all the ten
hybnds showed significant positive standard heterosis over the check hybnd Arka
Harita and six hybnds showed significant positive standard heterosis over the
check variety Vellayan1 Athulya
4,3,15 Driage (%)

Among the hybnids three showed sigmficant positive relative heterosts
(Table 21) The magnitude of heterosis for driage per cent ranged from -14 89 %
(P2 x Ps) to 1013 % (P3 x Ps) One hybnd showed significant positive
heterobeltiosis and five hybrids showed significant positive standard heterosis
Heterobeltiosis ranged from -18 07 % (P1 x P3) to 4 10 % (P4 x Ps) Standard
heterosis over the hybrid check Arka Harnta ranged from -1549 % (P2 x Pa) to
1239 % (P4 x Ps) All the hybnds showed significant negative heterosis over the
standard check variety Vellayant Athulya
4.,3.16 Seed Yield Fruwt (g)

The magnitude of heterosis over the mid parent ranged from -64 64 % (P
x Ps) to 34 28 % (Ps x Ps) (Table 21) Four hybrids showed significant positive
relative heterosis Two hybnds showed significant positive heterosis over the
better parent Heterosis over the better parent ranged from -72 40 % (P1 x Ps) to
9 04 % (Ps+ x Ps) None of the hybnds showed significant positive heterosis over
the standard check hybrnid Arka Hanta and nine hybrids showed sigmificant
positive heterosis over the standard check vanety Vellayani Athulya

4.3.17 Capsaicin (%)

Estimation of relative heterosis showed that all the ten hybrnids exiubited

significant positive heterosis (Table 22) Relative heterosis ranged from 56 46 %
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Table 20. Heterosts (%) for dry frut vield plant ! and yseld plot !

Dry frint yield plant ! (g) Y1eld plot ! (kg)

Hybrids] RH HB SHMH) | SH(V) RH HB SH(H) | SHW)
PoxP, | 0123%% | 5205%* | 9445+ | 1240% | 9120%* | >242+ | 9638** | 1299
P xP, | 2986*+ | 27 62** | 6223+ -622 29 6o* 2643 6290%* | -628
P XP | 102 79%% | 73 59%*% | 120 68%*% | 27 57** | 101 O1** [ 7303%% | 122 94%* 2826**
P xP, | 5516%% | 4038** | 12047+ | 2744+ | 7035% | 6558% | 126 01** | 30 03**
P,xPy | 6466%* | 3347+ | 63 82+* -530 67 14¥% | 3584*% | 6634** | -430
P,xP | 8682%% | 7208** | 5577+ 996% | R981¥* | 7392%x | 5008%*¢ | 796
P xP | 0077%% | 41 69** | 12253%* | 2863%% | 11335%* | 66 53%* | 12731%* | 30 78**
Pox P, | 104 17#% | 7738+ | 117 71%% | 2585% [ 100 00%* | 7512%% | 11444+ [ 2337+
PoxP. | 64 75%% | 4675+ | 13048%+ [ 3323%* | 9104%* | 8121*%+ | 14735%*% | 4231**
P.xP | 8876** [ 48 78** | 133 65%* | 3506** | 142 76** | 103 18%* | 177 34** [ 59 56%+

Table 21. Heterosis (%) for driage and sced yield frmt’
Driage (%) Seed vield firut ! (g)

Hybrils}  RH HB SH(H) | SH(V) RH HB SHH) | SHWV)
PixP, | 579%+ | 945+ | 473*%% | 2688 | -1356%% | -1873** | 3200%* | 126 67**
P xPy| 1294+ | 18 07#* | -13 80** | -33 84*+ | §00** 961%* | 3100%* | (30 00**
PAP | 232 0354 577¢* | 1881%* 171% 29 05%F | 33 00%* | 123 33**
PaP 188 057 859%* | 1665%* | 6464%% | 7240%x | 279 67** | 32 22%*
PaP,| -193 -406%* | 690%+ | 2854 042 478%% | -2033** | 165 56**
PoaP, | 1489%* | 1678** | (549%% | 35 14%% | 615¥ | -717+#% | -2233+* | 158 R9%*
P,xP | 621* 083 887+ | 16430 | [253%% | .1594%* | .29 67+ | 134 44%*
P,xP, | 391%x | 804w | 662%+ | 2832%% | 791** 16 16%% | 36 00** | 113 33**
PyxP | 10 13#* 240 1056%% | 1> 14%% | 3428% | 349% | 2100%* | 163 33%*
P AP, | 720%% | 410%* | 1239%% { -1373*% | 3141%* | 904%% [ -3]167** | 127 78%*

RH-Relative heterosis

HB-Heterobeltiosts

SH-Standard heterosis

SH (H) - Standard heterosis over hybrid Arka Hanta
heterosis over vanety Vellayan: Athulya

*Significant at 5 per cent level
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(P1 x Ps) to 88 80 % (P2 x P3) Estumation of heterobeltiosis revealed that all the
ten hybnds showed significant positive heterosis Heterosis over the better parent
ranged from 54 01 % (Ps x P5) to 84 38 % (P2 x P,) All the ten hybrids showed
significant positive heterosis over the standard check hybrid Arka Harita and

standard check variety Vellayam Athulya
4.3.18 Oleoresin (%)

The magnitude of heterosis over the muid parent ranged from -15 79 % (P1
x P2) to 45 21 % (P3 x P4) (Table 22) Eight hybnds showed significant posiuve
heterosis over the mid parent Heterobeltrosis ranged from -21 95 % (P x P2) to
3947 % (Ps x P4) Seven hybnds showed significant positive heterosis over the
better parent, standard check hybrnid Arka Hamnta and standard check vanety
Vellayam Athulya

4.3.19 Ascorbic Acid (ing/100 g)

Among the ten hybrids, nine showed significant positive relative heterosis
and heterobeltiosis (Table 23) Heterosis over the mid parent ranged from -3 17 %
(P1x Ps) to 26 96 % (P2 x Ps) Heterosis over the better parent ranged from -3 64
% (P, x Ps) to 2637 % (P2 x Ps) Four hybnds showed significant positive
heterosis over the standard check hybrid Arka Harnta and nine hybrids showed

significant positive heterosis over the standard check varety Vellayan Athulya
4.3.20 Colour (ASTA units)

Estimation of relative heterosis revealed that seven hybrids had sigmficant
positive relative heterosis and heterobeltiosis (Table 23) Relative heterosis ranged
from -15 11 % (P~ x P4) to 24 53 % (P1 x Ps) Heterosis over the better parent
ranged from -1576 % (P3 x Ps) to 1535 % (P2 x Ps) One hybrid showed
sigmficant positive heterosis over the standard check hybnd Arka Harta and ten
hybnids showed significant positive heterosis over the standard check varnety

Vellayan: Athulya
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Table 22, Heterosis (%) for capsaicin and oleoresin

Capsacan (%) Olcoresm (%)

Hybrids| RH HB SHGA) | SHV) | RH HB SHH) | SHW)
PaP, | 64124+ | 6045 | 6045+ | 76 23%* | 1579%* | -21 95%¢ | 21 95%* | .15 79%»
P xP, | 8203%* | 7388** | 7388=* [ 90 98*% | 2658+ | 21 95%* | 21 95%* | 3] 58+
P XP | 6679%% | 6493+ | 64 93+ | 81 15%*% | 23 68** | 1463%* | 1463** | 23 68+
PAP_ | 5646 | 5474% | 5821% [ 73 77+= | 24 71%* | 2045+ | 2927+* | 39 47%*
P,xP; | 8880%* | 8438%* | 76 12%+ | 93 44%+ | -1233%* [ -1579%* | 21 95%% | 15 79**
P,xP, | 6293%* | 6107+ | 5746* | 7295%¢ | 1714** | 1714** | 000 789
P,xPy | 6906 | 6350%* | 67 16%* | 8361+ | 41 77%% | 2727%% | 3659%% | 47 37%+
PyxP | 72339 | 6641%* | 62 69%*% | 78 6O** | 4521%* | 3947+ | 2927+* | 39 47**
PyxPy | 62999« | 5401%+ | 5746%+ | 7295+ | 1463%+ | 682 | 1463%* | 23 68++
P,xP, | 6045%* | 5693%* | 6045+ | 76 23%* | 3747%% | 23 41%+ | 3244%+ | 42 go*
Table 23 Heterosts (%) for ascorbrc acid and colour value

Ascorbic acid (mg/100g) Colour value (ASTA units)

Hybrils| RH HB SHH) [SHMV) | RH HB SHH) { SH(V)
P rP, | 2680% | 2569%* | 548+ | 2708*% | 1120%* | 184%> | 1786%* | 13 11%*
PaP; | 2360%% | 2356% [ 173+ [ 2257+ | 1860%+ | 292%+ | -615%+ | 2924+
PyxP | 621%% | 466%% | -1124%* | 604%% | 2242%% | 555%% | -226%* | 3459%*
PAP | 317%% | 364%% | 1988%% | 347+ | 24534+ | (30*+ 015 3791%#
P,xP, | 1826 | 1710%> | -1 73%+ | 1840%* | -[ 52%+ | -721%* | -1538% | 1652%*
P,xP | 1443%% | 1383%* | -346** [ 16320 [ 524% | 1136* | -1791%% | 13 04
P.xP, | 2696%* | 2637** | 605%* | 2778** [ 24 03** | 1535%* | 817** | 48954+
P,xP, | 9354 | 771%% | 8654 | 1007*% [ -15 11#* | -1576%* | -21 99%* | 7 42*
PxP, [ 2195%% | 2132%* | 086 | 2153 [ 225% | 084* | -543%* | 3022
PP, | 2423%% | 2300%F | 432%% {2569%+ | 390%* | 325+ [ 317%% | 3333

RH-Relative heterosis

HB-Heterobeltiosis

SH-Standard heterosis

SH (H) - Standard heterosis over hybrid Arka Harita
heterosis over variety Vellayan: Athulya

*Sigruficant at 5 per cent level

5e

SH (V) - Standard

*¥ Sigmficant at 1 per cent level




4.4 CORRELATION ANALYSIS

Stmple correlation was estimated for the various characters and presented
in Table 24 Green frmt yield plant' had positive correlation with primary
branches plant ! (0 3937), fruts plant ' (0 5601), frwit length (0 6721), frurt weight
(04651), flesh thickness (04311), and seeds fruit! (0 6232) and negative
correlation with days to first harvest (-0 6665)

Plant height had positive correlation with pnmary branches plant!
(0 3283), fruit girth {0 3327) and fruit weight (0 3325) Primary branches plant™
exhibited positive correlation with fruit girth (0 3694), fruit weight (0 4003) and

negattve correlation with days to first harvest (-4012)

Days to first harvest exlubited negative correlation with fruit length (-
0 7742), frutt girth (-0 5212), fruat weight (-0 6502), flesh thickness (-0 6083) and
seeds frut ! (-0 8006) Fruts plant ! had negative association with the frmt girth (-
03380)

Frurt length recorded sigmficant positive association with fruit gurth
(0 5114), frust weight (0 6694), flesh thickness (0 6817) and seeds fruit ! (0 8355)

A posttive correlation was observed for fruit gith with fruit weight
(08991) and flesh thickness (0 6628) Frmt weight had positive correlation
between flesh thickness (0 7606), and seeds frut! (0 5995) Flesh thickness

exhibited posttive correlation with seeds frurt !
4 5 SCREENING FOR INCIDENCE OF PESTS AND DISEASES

The ncidence of the pests and diseases were observed during the cropping
peniod No disease mcidence was noted Scoring of thrips and nutes were given 1n
Table 25 Majority of the treatments showed score 1 which indicates 1 to 25 %
leaf curl symptom The mcidence of thrips was more 1n the hybrid P3 x Py (1 96)
and less 1n the hybnd P, x Ps (I 00) The incidence of mites ranged from 0 33 (P1
xPy)to1 83 (P>x P3, P2x Py, P1x Py)
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Table 24, Cortelation matrix tor different characters

Chaiacter Plant Primary | Days to Flesh Gieen
height | branches first Fruits | Fruitlength | Frutgirth | Fruif weight | thickness Sceds fruzt yield
{cm) plant! harvest | plant! (cm) (cm) {g) (mm) fruit! plant ! (g)
Plant height
(cm) 10000 | 03283* [ 0238 | 00217 0 1420 03327* 03325* 01642 01280 0 1445
Primary
branches
plant ! 10000 | 04012**] 01911 0 2551 0 3694%** 0 4003** 01468 0 2336 0 3937**
Days to first
hatvest 1 0000 | -0 0534 | -0 7742+ ) 5212%* -0 6502%* -0 6083** | -0 8006** | -0 6665**
Fuits
plant 1 0000 01310 -0 3380* -0 1283 -0 1630 01723 0 5601+*
Fruit length
(vm) 10000 05114%* 0 6694*> 0 6817** | 08355** | 0672]1**
Frunt guth
(cm) 1 0000 0 899 ** 06628* 04633 02607
Frwt weight
(g) 1 0000 0 7606%* | 0 5995** | 04651**
Flesh
thichness 10000 | O6188** | 04311**
Seeds
fiut ! 1 0000 0 6232**
Green hut
yidld
plant' (g) 1 0000

*Sigmificant at 5 per cent level

**¥ Significant at | per cent level




Tabie 25. Scormg tor thrips and mites

Treatments Thrips Mites
Scason I [ Season I1 | Pooled | Scason 1 | Season II | Pooled
P 220 240 230 000 0133 016
P, 146 173 159 200 166 183
P, 166 200 183 146 113 129
P, 120 120 120 000 033 016
P 173 180 176 173 186 179
P xP, 166 200 183 100 066 083
P xP, 120 120 120 000 033 016
P xP, 140 160 150 160 126 143
P xP, 160 166 163 000 033 016
P.xP, 120 120 120 166 200 183
P,xP, 160 166 163 200 166 183
P xP 166 186 176 100 133 116
P xP, 180 213 196 000 066 033
PP 100 100 100 166 200 183
P xP 146 153 149 153 153 153
}?;r':?a 166 200 | 18 | 200 | 200 | 200
‘:t'l'l‘;’;:' 133 153 143 | o066 100 | 083
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5. DISCUSSION

Chulli {Capstcum ammum 1) 1s one of the most important commercially
grown spice cumn vegetable in the tropics Now hybnds have become very popular
in many crops as they give an opportunity to utilize the synergistic effect of a
genetic combinations Phenotypic expression of the hybnds vanes with different
environments In chilli, temperature, relative humudity, total ranfall and total
sunshine hours affect the traits differently at the beginning or middle or end of the
crop season. Stable hybnds are particularly of great importance 1n the country like
Indha, where the crops are grown 1n varted environiental conditions The quality
in chillt 1s determined by pungency level, fruit colour, fruit size, pericarp

thickness, external glossiness and ascorbic acid content

The present investigation was conducted at the Department of
Olenculture, College of Agnculture, Vellayani, during 2015-2016 to evaluate
chilli hybnds for vield and quality parameters for two seasons and to identify
superior hybrids with high yield and quality The experniment was carrted out n
Randomized Block Design with seventeen treatments in three replications The
expertmental matenials for the study consisted of five parents viz, CA 3 (P1), CA
5 (P2), CA 6 (P3), CA 8 (P4) and CA 32 (Ps) and ten F; hybrids The hybrid Arka
Harita and variety Vellayan: Athulya were used as checks for the estimation of
standard heterosis  In tlus chapter, an attempt was made to discuss the salient

experimental findings 1n detail
5 1 MEAN PERFORMANCE

Analysis of variance revealed significant difference among the treatments
for all the characters studied for two seasons viz, plant height, pnmary branches
plant !, days to first flower, days to first harvest, fruits plant !, fruit length, frnt
airth, frut weight, flesh thickness, flesh to seed rauo, seeds fruit!, preen frunt

yield plant !, dry fit yield plant !, yield plot !, drrage, seed yield fruit !, capsaicin,
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oleoresin, ascorbic actd, colour value and ineidence of thrps and mutes Such

variations indicated scope for improving the population for these characters
5.1.1 Growth and yield characters

There was significant difference among the teatments for vegetative
characters Pooled data from both the seasons revealed that among the hybnds Py
x P7 and Py x Psand among the parents P3 was the tallest The hybnd P3 x Ps and
parent Ps (CA 32) recorded maximum primary branches plant! m both the
seasons Considerable variations m vegetative characters was reported by Bim
(2004) and Kumar ef al (2010) The parent P; was early mn flowenng and
harvest The hybrid P3 x P4 was earliest to flower among the hybnids (24 16 days)
Hybnd P2 x Ps was earliest to harvest (43 23 days) In chilh Kuman et al (2010),
Navhale ef al (2014) and Kumar ef a/ (2014) had reported a similar range

Fruit characters have direct mfluence on the total yield of a crop
Significant differences mn fruit characters were noticed among the parents and
hybnds in the present study Among the hybrids maximum fruits plant! was
observed m P, x P4 Fruit length among the hybrids ranged from 1049 to 12 61
cm and frurt girth ranged from 3 15 to 443 cm (pooled data) Maximum fruit
weight was observed 1n the hybnd Ps x Ps (9 66 g) Simular variations 1n the frut
characters like fruts plant !, fruit length, fruit girth and fant weight 1n chilli were
reported by Jagadeesh and Wali (2005), Ganesh Reddy er al/ (2008),
Payakhapaab ef a/ (2012), Kumar ef a/ (2014) and Singh ef al (2014) Flesh
thickness was maximum for the lybrid P4 x Ps Flesh to seed ratio was maximum
for hybrid P1 x Ps The flesh thickness contributed to the frut wetght These
results are 1n conformation with the results of earlier scientuists Loluthaswa er a/
(2000) and Afroza ef @/ (2014) Among the hybrids seeds fruit ! exhibited a range
from 103 60 to 149 80 Wide vanation mn the seeds fruit! was also reported by
Ganesh Reddy er a/ (2008), and Navhale ef al (2014)

In tlus study among (he parents highest green frut yield (448 70 g), dry fruit
yield plant ! (79 98 g), yield plot ! (12 91 kg) was recorded in Ps The highest green
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fruit yield plant ! (962 93 g), dry fruit yield plant ! (144 05 g), yield plot ! (27 72 kg)
was recorded 1n the hybnd P4 x P> followed by P3 x Ps and P2 x Ps Similar
differential response for yield and yield attributes in different accessions and
hybrids of chulli were reported by Kumau e a/ (2010), Tembhurne and Rao (2012),
Patel et al (2014), Darshan (2014) and Nagaraju (2015) In the present study driage
among the hybrids ranged from 19 66 to 26 91 % and seed yield frmt ! ranged from
020 to 0 80 g Sumilar findings have also been reported by Bhagyalakshmi et al
(1991), Singh and Hundal (2001) and Pandey et o/ (2012)

Incidence of thrips and mutes has become a major threat for the culttvation
of chilli in Kerala Pooled data from both the seasons revealed that leaf curl

meidence of thnps ranged from 1 00 to 1 96 and mites ranged from 0 16 to 1 83
5.1.2 Quality characters

Clullt 1s rich 1n the quality parameters such as capsaicin, oleoresin, ascorbic
acid and the colour value Good quality chilli 1s preferred by the consumers
Capsarcin 1s the pungent principle 1n chilli which is an important quality character
The parent Ps had highest capsaicin content {0 45 per cent) Among the hybnds P2
x P3 had highest capsaicin content (0 78 per cent) P2 x P4 and P3 x Ps had the
mimmum capsaicin content (0 69 per cent) Variatton n capsaicin content was

reported by Chattopadhyay ef al (2011) m chilla

Another unportant quality trait 1s oleoresin Oleoresin content i chillr wilk
give many advantages Dke umiform quality, longer shelf life, free from
microorganisms and it 1s also gaimng importance n food industries as natural
colourant Considering the need of chilli oleoresin from the industries and export
markets there 1s a need to develop chilli hybnds which are having high oleoresin
content Highest oleoresin content was i parent Ps (15 10 per cent) and among
hybrids maximum oleoresin content was observed in P2 x Ps (18 90 per cent) and
mimmum m P1 x P2 and P2 x P3 (10 90 per cent) Similar results were reported by

Singh and Hundal (2001), Prasath ef af (2007) and Chattopadhyay ef al (2011)

64



Chilli 1s a good source of Vitamin C The parent Ps had highest ascorbic
acid content (98 38 mg per 100 g} Among the hybnds P2 x Ps had recorded
maximum ascorbic acid content (122 66 mg per 100 g) and mimmum m Py x Ps
(94 50 mg per 100g) Simular studies were reported by Choudhary and Samadia
(2004) and Dandunayak (2008)

Colour value 1s the principal criteria for estimating the quality 1n chilli The
major red colour i chilli 15 due to capsanthin and capsorubir The parent P> had
highest colour value (16941 ASTA umts) The hybnd P2 x Ps recorded the
maxtmum colour value (19539 ASTA units) and mummum 1 P3 x Py (141 19
ASTA umts) Similar results were reported by Prasath and Ponnuswami (2008) and
Chaudhary et al (2013)

Based on the evaluation of parents and hybnids for two seasons 1t 1s revealed
that the parent P; (CA 3) was good for characters like days to first flower, days to
first harvest, fruit length and seeds frutt }, the parent P; (CA 5) had more seed yield
fruit !, the parent P, {CA 6) showed superority for traits like plant height and fruits
plant !, the parent P4 (CA 8) was good for frt girth and the parent P, showed
superiority for pnmary branches plant !, fruit weight (6 73 g), flesh thickness (2 61
mm), flesh to seed ratio (8 84), green fruit yield plaat’ (448 70 g), dry fruit yreld
plant! (79 98 g), yreld plot ! (912 91 kg), driage percentage (25 11) and all qualty
characters ke capsaicin (0 45 per cent), oleoresin (15 10 per cent) and colour

value

Among the hybnds the hybrid P4 x Ps (CA 8 x CA32) showed superiority
for fruit weight (9 66 g), flesh thickness (2 81 mm), green frust yreld plant ! (962 93
g), dry fruit yield plant ' (144 05 g), yield plot * (27 72 kg ) and dnage percentage
(26 91) The hybnid P, x P5s (CA 6 x CA 32) was good for primary branches plant !
and frut girth (4 43 cm) The hybrid P2 x Ps (CA 5 x CA 32) showed superority for
days to first harvest, seeds frurt ! and quality characters like oleoresin, ascorbic acid
and colour value The hybnid Pi x Py was good for fruit length and flesh to seed

ratio
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Considering overall performance of the parents for both seasons
superionity can be attnibuted to Ps (CA 32) for yield related traits and quality
traits Among hybrids P4 x Ps (CA 8 x CA 32), P3x P5s(CA 6x CA 32) and P2 x Ps
{CA 5 x CA 32) are considered as supertor hybrids based on green fruit yield
plant !, dry frait yield plant !, yield plot ! and other yield related and quality traits

52 HALF DIALLEL ANALYSIS

Half diallel analysis ts a method (Griffing, 1956) 1n which the selected

parents are crossed 1n all possible combinations excluding reciprocals

Diallel mating design 1s a crossing design which ts used for separating the
genetic effects from the environment effects The diallel analysis helps to obtamn
mformation on the genetic systems governing the mhentance of attributes to be
mproved Hence, help in predicting the performance mn the subsequent
generations by assessing the potential of different crosses Plant breeders use
diallel analysis as an aid in selection and to investigate genetic properties of
parcnts and their crosses Half diallel analysis was carmied out to evaluate the

parents and their hybnids on the basis of mean performance and heterosis
53 EVALUATION OF HYBRIDS

Heterosis 1s the supertority of F) hybrids over its parents Heterosis
breeding has a great advantage for increased chilli production since it helps n
effective transfer of deswable genes which controls both qualitative and
quantitative characters in the resultant progemes The Fi hybnds are more popular
than the cultivated varieties due to their 1increased vigour, disease resistance, stress
tolerance, high yield and other desirable traits such as earliness and long shelf hfe
According to the critena used for companng the performance of hybrids the
heterosis can be of 3 types, relative heterosis, heterobeltiosis and standard
heterosis Heterosis breeding 1s an important aid 1n improving economic traits m

chilli (Satish and Lad, 2007)
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5.3.1 Plant Height (cm)

Plant height 1s an umportant growth parameter On the basis of mean
performance, the hybrids Py x Pz, P1 x Pa P2 x Ps were found superior Five
hybrids showed sigmficant positive standard heterosis over the hybnd check Arka
Hanta and none of the hybrids showed significant positive standard heterosis over
the check variety Vellayam Athulya Highest standard heterosis was observed m
P; x P; Simular findings have been reported by Kamble ef o/ (2009), Patel er al
(2010), Tembhurne and Rao (2012) and Navhale er a/ (2014)

5.3.2 Primary Branches Plant!

The number of primary branches plant ! also contributed to the total yield
plant! Mean performance revealed that the hybrids Ps x Ps, P4 x Ps and Pz x Ps
were superior among the hybnds Six hybrnids showed sigmificant positive
standard heterosis and three hybnds showed sigmificant negative standard
heterosis over the hybnd check Arka Harita Three hybrids exhibited sigmificant
positive standard heterosis over the check vanety Vellayam Athulya Patil e af
(2012), Navhale ef a! (2014), Kumar (2014) and Bhutia e/ «/ (2015) also

observed similar results
5 3.3 Days to First Flower

Early flowering 1s an indication of early yield and 1t 1s considered as an
mportant character i any crop improvement programme For days to first
flowering negative heterosis i1s the desirable character With respect to mean
performance the hybnds P x Py, P2 x P, and P; x P2 were found superior None of
the hybrids exhibited significant positive heterosis over the standard check hybnd
Arka Harita Eight hybrids showed significant positive heterosis over the standard
check vanety Vellayan1 Athulya Highest standard heterosis was shown by the
hybrid P> x P» Stmular results were also reported by Shekhawat er ol (2007),
Kamble et @/ (2009), Sharma et a/ (2013) and Kvmar er ol (2014)
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5.3.4 Days to First Harvest

Early harvest was reported by the hybnids P2 x Ps, P3 x P4 and P2 x P4 All
the ten hybrids showed sigmficant negative heterosis over the standard check
hybrid Arka Harita and nme hybrids showed significant positive heterosis over the
standard check vanety Vellayam Athulya Highest standard heterosis was
exhibited by the hybnid P2 x Ps Shekhawat ef a/ (2007), Kamble et af (2009),
Fekadu ef al (2009), Sharma ef al (2013), Navhale ef al (2014) and Ahmed e/ a/
(2015)

5.3.5 Fruits Plant !

In chiili frusts plant ! 1s one of the major component contributing to total
yield The mean value for fruits plant ' was tgh for the hybrids P3 x P, P4 x Ps
and P3 x Ps Highest standard heterosis was noticed mn Py x Ps (83 73 %) over
check Vellayant Athulya Nine hybrids showed significant negative heterosis over
the standard check hybrid Arka Harita All the ten hybrids had sigmificant positive
heterosts over the standard check variety Vellayan1 Athulya Similar findings have
also been reported by Lankeshkumar (2005), Shekhawat ef al (2007),Ganesh
Reddy er al (2008), Fekadu et al (2009), Kamble ef a/ (2009), Payakhapaab ef
al (2012), Navhale ef al (2014) and Afroza ef al (2014)

5 3.6 Fruit Length (cm)

Fruits length 1s an important character in deciding consumer preference
The hybrids Py x Ps, P1 x Py, P2 x Ps differ from other hybnds i having high mean
value Highest standard heterosis was observed in Py x Ps (61 45 %) over check
Arka Haritha All the ten hybnids exlubited significant positive heterosis over the
standard check hybrnid Arka Harita Seven hybrids showed significant negative
heterosis over the standard check vanety Vellayami Athulya Sinular findings have
also been reported by earlier workers, Patel ef al (2001), Shekhawat ef al (2007),
Ganesh Reddy et a/ (2008), Payakhapaab e/ al (2012), Kumar (2014) and
Navhale et al (2014)
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5.3.7 Fruit Girth (cm)

Frutt grth contributes towards total yield and 1t 1s a highly desirable trat
Maximum mean performance and standard heterosis for fruit girth was exhibited
by P3 x Ps The hybrids Py x P2 P2 x Ps and P3 x Ps were superior based on mean
value and standard heterosis All the ten hybnds showed significant positive
heterosis over the standard check hybrid Arka Hamta and all the ten hybnids
exhibited significant negative heterosis over the standard check variety Vellayam
Athulya These results are in conformity with the results obtained by Patel e? a/
(2001), Prasath and Ponnuswami (2008), Tembhurne and Rao (2012), Kumar ef
al (2014) and Ahmed ef al (2015)

5.3.8 Fruit Weight (g)

Fruit weight 1s one of the component characters directly affecting the total
yield The hybrids P4 x Ps, P2 x P5 and Ps x P4 exhibited maximum fruit weight
Highest standard heterosis was shown by the hybnd P4 x Ps (19109 %) over
check Arka Haritha Ten hybrids showed signuificant positive heterosis over the
standard check hybrid Arka Hanta and significant negative heterosis over the
standard check variety Vellayam Athulya Simular findings have also been
reported by Patel ef al (2001), Jagadeesha and Wali (2005), Ganesh Reddy er a/
(2008), Pandey ef a/ (2012) and Kumar et al (2014)

5.3.9 Flesh Thickness {mm)

The hybrid Py x Ps was supertor based on the high mean value, and high
standard heterosis (125 66 %) for this character Other supenior hybrids were P2 x
Psand P; x Ps All the ten hybrids showed significant positive standard heterosis
over the standard check hybnd Arka Harita and none of the hybrids exhibited
sigmficant positive heterosis over the standard check variety vellayani Athulya In
earlier studies, Geleta and Labuschagne (2006), Kumar ¢ af (2014) and Ahmed

et al (2015) also found simlar results 1n chill
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5.3.10 Flesh to Seed Ratio

High value for flesh to seed ratio was observed n P1 x P>, P3 x Psand P4 x
Ps All the hybrids showed significant positive heterosis over the standard check
hybnd Arka Harita and none of the hybrids showed significant positive heterosis
over the standard check vanety Vellayan Athulya Maximum standard heterosis
was observed 1n Py x P5(343 37 %) Simlar findings have also been reported by
Lohtthaswa ef al (2000) and Afroza ef al (2014)

5.3.11 Seeds Frnit!

Less seeds are more preferred by the consumer but more seeds are
preferred by the breeder and seed producer The hybrid P2 x Ps was found superior
for trait seeds fruit ! based on the mean performance and standard heterosss Other
promising hybnids P; x P3 and Py x P; also had high mean performance All the
ten hybrids exlubrted sigmficant posttive standard heterosis over the standaid
check hybrid Arka Harita Among the hybrids nine showed significant negative
heterosis over the standard check vanety Vellayan: Athulya Similar results were
reported by Shekhawat er al (2007} Ganesh Reddy e al (2008), Kumar et af
(2014) and Navhale ef al (2014)

5.3.12 Green Fruit Yield Plant™! (g)

High green frit yield plant! 1s onme of the most important breedmg
objectives n any crop improvement programme Here the hybnds Ps x Ps, P3 x Ps
and Pz x Ps had highest yield plant” based on mean value The maximum relative
heterosis, heterobeltiosis, and standard heterosis over check hybnid Arka Harita
and standard heterosis over Vellayan1 Athulya were observed in the cross P4 x Ps
(142 70 %, 103 14 %, [77 23 %, 59 53 % respectively) All the hybrids recorded
significant positive standard heterosis over the hybrid check Arka Hanta Six
hybrids recorded significant positive heterosis over the check vanety Vellayam

Athulya These results are m conformation with the results of earhier workers
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Shekhawat ef a! (2007), Patel e/ a/ (2010), Tembhurne and Rao (2012}, Patil e/
al (2012) and Navhale et al (2014)

Among ten F1 hybnds, nine exhibited more than 50% relative heterosis for
total green fruit yield plant! Eight hybnds exhibited more than 50%
heterobeltiosis All the hybrids exhibited more than 50% standard heterosis over
the hybrid check Arka Harita and only one hybrid had more than 50% standard
heterosis over the check variety Vellayam Athulya The hybnid which showed
more than 50% standard heterosis over the check variety Vellayan1 Athulya was
P4 x Ps(CA 8 x CA 32)

5.3.13 Dry Fruit Yield Plant ! (g)

Among the hybrids P4 x Ps Ps x Ps P2 x Ps and P: x P4 were having
highest dry frmt yield plant ! based on thetr mean value All the hybrids recorded
significant positive heterosis over the standard check hybrid Arka Hanta Seven
hybrids showed significant positive heterosis over the standard check varety

Vellayam Athulya

Among ten Fihybrids, nine exhibited more than 50% relative heterosis for total
dry frut yield plant! Four hybnds exhibited more than 50% heterobeltiosis The
crosses were Py x P2, Py x P4 P2 x P4and P3 x P4 All the hybrids exhibited more
than 50% standard heterosis over the standard check hybrnid Arka Harita and none
of the hybnids exhibited more than 50% standard heterosis over the standard check
vanety Vellayani Athulya Similar findings have also been reported by earlier
workers Bhagyalakshmi ef af (1991), Lohthaswa ef a/ (2000), Shekhawat ef al
(2007), Ganesh Reddy ef af (2008), Kumar e/ @/ (2014) and Navhale e af
(2014)

5.3.14 Yield Plot! (kg)

The following hybrids P4 x P> P, x P> P2 x Ps, P, x Pyand Py x P, had the

highest yield plot! based on high mean value Highest standard heterosis was
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recorded in Ps x P5 (177 34 %, 59 56 %) over check Arka Harita and Vellayam
Athulya respectively Among the parents Psrecorded maximum fruit yield Out of
ten hybnds, nine recorded significant positive heterobeltiosis All the hybrds
showed sigmificant positive relative heterosis Ten hybrids recorded significant
posttive heterosis over the standard check hybnd Arka Harita and six hybrnids
recorded significant positive heterosis over the standard check vanety Vellayam
Athulya Among the hybrids, ten exhibited more than 50% standard heterosis over
the hybrid check Arka Hanta for total yield plot ! and one recorded more than
50% standard heterosis over the check vartety Vellayam Athulya The hybrid was
P4 x Ps (CA 8 x CA 32) Nme hybrids exiubited more than 50% relative heterosis

Simular results are obtained by Payakhapaab ef al (2012), Pandey ef a! (2012)
and Nagaraju (2015)

5.3.15 Driage (%)

On the basis of mean performance P4 x P> P3 x P, P2 x Ps Py x Prand P3 x
P4 were superior for driage Maximum standard heterosts was recorded n hybnd
Py x Ps (1239 %) over check Arka Hanitha Four hybrids recorded sigmficant
negative relative heterosis Five recorded significant negative heterobeltiosis
Sunilar findings have also been reported by earlier worker Singh and Hundal
(2001)

5.3.16 Seed Yield Fruit | (g)

The hybnds P2 x P, P3 x Ps and P2 x P4 were found superior according to
the per se performance None of the hybrids showed sigmficant positive standard
heterosis over hybrid check Arka Harita and one hybrid recorded significant

negative heterosis over the standard check variety Vellayani Athulya
53.17 Capsaicin (%)

Capsarcin 1s an important quality parameter 1n chillt and pungency 1n chilly

1s due to capsaicin The hybrids P2 x Py Py x P3 and P2 x Ps were different trom
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other hybrids m having high mean value All the hybrids had positive significant
relative heterosts, heterobeltiosis, standard heterosis Simuilar results were reported
by Shekhawat e/ a/ (2007), Prasath and Ponnuswam (2008), Chaudhary ef al
(2013) and Navhale et al (2014)

5.3.18 Oleoresin (%)

Oleoresin 1s another important quality parameter Based on mean
performance the hybnids P2 x Ps, Py x P> and Py x Ps were found superior for
oleoresin content Highest standard heterosis was recorded in P2 x Ps Eight
hybrids recorded significant positive relative heterosis Seven hybnds showed
significant positive heterobeltiosts Seven hybrids showed significant positive
standard heterosis over the hybrid check Arka Hanta Simular findings have also
been reported by earliter workers Singh and Hundal (2001), Prasath and
Ponnuswami (2008), Chaudhary et a/ (2013) and Darshan (2014)

5.3.19 Ascorbic Acid (ing/100 g)

Chill1 1s a good source of Vitamin C With respect to mean performance
and standard heterosis the hybrids P2 x Ps P; x P2and P4 x Ps were found superior
P> x Ps had highest significant standard heterosis Four hybrids showed significant
positive heterosis over the standard hybnd check Arka Harita and nine hybrids
recorded significant positive heterosis over the standard check varety Vellayan
Athulya Simular findings were reported by Shekhawat er a/ (2007), Sharma er al
(2013) and Ahmed et al (2015)

5 3.20 Colour (ASTA units)

Colour value 1s an important trait by which we can assess the quality of
chilll High colour value 1s usually preferred by the consumers The hybrids P» x
Ps, P1x P, and P x P4 were found supertor based on mean performance Highest
standard heterosis was recorded by the hybrid P2 x P, Seven hybrnids showed

signtficant positive relative heterosis and heterobeltiosis One hybnid P2 x Ps
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recorded significant positive heterosis over the standard check hybrid Arka Hanta
All the hybnds observed sigmficant positive heterosis over the standard check
vaniety Vellayant Athulya Similar results were observed by Nandadevi er al
(2003}, Prasath and Ponnuswami (2008), Chaudhary ef al (2013)

From the study 1t was found that none of the hybnids were superior for all
the characters studied However, the supertor hybrids P4 x Ps, Pz x Ps and P2 x Ps
exhibited desirable standard heterosis for 5 characters viz, fruit weight, green

fruit yield per plant, dry fruit yield per plant, yield per plot and driage
54 CORRELATION STUDIES

Correlation coefficient 1s a statisical method of quantifying the
association or coherence between two variables Correlation helps to 1dentify the
relationships among different characters on which selection can be based for
improvement of economic traits A study of correlations between the yield and
yteld components will be of great value n planning and evaluating any breeding

programme

A significant positive correlation of characters ltke primary branches
plant!, fruits plant !, fruit length, frurt weight, flesh thickness and seeds fruit'
with green fouit yreld plant! was observed in the present study suggesting that
selection for these characters would lead to the improvement in yield This n
agreement with the findings of Manju (2001), Gupta ef al (2009), Singh and
Singh (2011), Krishnamurthy ef a/ (2013), Kadwey e a/ (2015) and Rohini and
Lakshmanan (2015) Significant negative correlation was observed between green

frutt yield plant ! and days to harvest

Fruit length had significant positive correlation with the frust girth, frut
weight, flesh thickness and seeds frmt! Sumilar results were reported by
Sreelathakumary and Rajamony (2003) Fruit weight had positive correlatien with

flesh thickness and seeds froit! Frt eirth had positive correlation with fruit
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weight and flesh thickness Similar reports were made by Munshi and Behera
(2000), Chatterjee er a! (2001) and Ayjapplavara e/ al (2005)

Plant height had significant positive correlation with primary branches
plant !, frnt girth and frust werght Production of mcreased vegetative growth like
pnmary branches plant! leads to larger canopy of the plants and resulted mn
mncreased yield This 1s i hine with simular findings of Reddy e af (2006) Flesh
thickness had significant positrve correlation with seeds fruit! Similar results

were reported by Chatterjee ef al (2001)
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Table 26. Superior hybrids based on mean performance and standard

heterosis
Character Mean performance Standard heterosis | Superior hybrids

Plant height (cm) PixP: Pix Py PixPs
Pi1x Py Px Ps
P:xPs PixP:

Primary branches plant? P3x Ps P3x Ps P:ix P.
Psx Ps Psx Ps
PrxPs P-xPs

Days to first flower Pix Py P2x P, P:xPs
P2xPs Psx Py
Pl X Pz Pl X Pz

Days to first haryvest P2xPs Pax Ps P-xPs
Pyx P4 PixP;
Pz X P4 P;X P4

Frumts plant”! Pix Py Psx Ps Pyx Ps
P4a Ps Pax Ps
P;xPs Pisx P,

Fruat length (cm) PixPs PixPs PiaPs
Pix P4 PixPs
P2xP- P2x Ps

Frut girth (cm) PixPs P3x P« P.xP,
PixP; PixPs
Pz X P5 Pl X Pﬁ

Frumit weight (g) Pyx Ps Psx Ps P4x Ps
P2x Ps P;x P,
Pix Ps P+xPs

Flesh thickness (mm) Pax Ps Pyx Ps Psx P.
P-xPs P:x Ps
PixPs Py xPs

Flesh to seed ratio PixP, Py xPs P xP;s
P Py P.x Py
P.x X Ps P.a X P.
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Table 26. Contmued

Character Mean performance Standard heterosis | Supenor hybrids
Seeds frmt? P2x Ps P2y P, P.x P,
P| X P; P1 X PJ
PixP; PixP»
Green frutt yield PixPs P4xPs Pyx P,
plant?! (g) P3xPs PsxPs
P.xP, P2x Ps
Dry fruit yield plant? Pyx Ps Psx Ps PsxPs
(4] P3x P, P3x Ps
Pax Ps P-xPs
Yield plot? (kg) Psx Ps PixPs Pyx P<
P2x P, Pix Ps
P-xPs P1x Ps
Driage (%) PixPs PixPs Pyx P+
P3x P, Pyx P«
P2xPs P-xPs
Seed vield fruit! (2) P2xP; P2x Py Prx P
P? x Ps P3 xPs
P-x Py P-x P,
Capsaremn (%) P2xP; P-x P3 P2x Ps
PixPs PixP;
P.x P, Pax P.
Oleoresin (%) P.x P, Px P P2x Ps
Pyx Ps PyxPs
P1xP, Pix P,
Ascorbic acid P-x P, P;x P, Pax Ps
(mg/lﬂﬂg) P] X Pz Pl X Pz
Psx P, PyxPs
Colour value P-xPs P.x P, PaxPs
(ASTA umts) Py x Ps P,x P,
PixPy P xP,
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Plate 6 Superior hybrids for yield attributes.



P:x Ps

Plate 7 Superior hvbrid lor quality characters.
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6. SUMMARY

The research project entitled “Evaluation of hybrids for yield and quality
m chilll (Capsicimn amitm L)Y was conducted at Department of Olenculture,
College of Agriculture, Vellayani during 2015-16 The objective of the study was
to evaluate clulli hybrids for yield and quality for two seasons and to i1dentify

supertor hybrids with high yield and good quality

The experimental material consisted of five parents viz, CA 3 (P1), CA 5
(P2), CA 6 (P3), CA 8 (P4) and CA 32 (Ps) and 10 Fys produced m half diallel
mating design The hybnid Arka Harita and variety Vellayam Athulya were used
as checks for the estimation of standard heterosis The expeniment was laid out 1n
Randomized Block Design (RBD) with 17 treatments and three replications for
two seasons viz, May 2015 to September 2015 and October 2015 to February
2016 Analysis of variance, estimation of heterosis and correlation analysis was
worked out The hybrids and parents were evaluated for the following traits viz,
plant height (cm), primary branches plant!, days to first flower, days to first
harvest, fruits plant!, fruit length (cm), frmt girth (cm), fant weight (g), flesh
thickness (mm), flesh to seed ratio, seeds frut !, green frurt yield plant ! (g), dry
frmit yield plant ! (g), yreld plot ! (kg), driage (%), seed yield fruit !, capsaicin (%),
oleoresm (%), ascorbic acid (mg/100 g) and colour (ASTA units) In addition pest

sconng was also carried out
The salient findings of the present study are summarnzed below

Analysis of vanance revealed significant differences among the treatments
for all the characters studied for two seasons Plant height for parents ranged from
5505 cm (Py) to 86 63 cm (P3) The mimimum plant height was recorded 1n the
hybrid Py x Py (71 93 cm) The tallest hybrids were Py x P2and P1x Ps (81 86 cm)
The primary branches plant! for parents ranged fiom 282 (P,) to 4 65 (Ps)
Among hybrids the range was from 3 00 (P; x P5) to 5 05 (P.x P5)
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The results revealed that parent Py (27 43) was the earliest for flowenng

and P, (28 91) was the latest for flowering Among the hybrids the range was from
(24 16) P3 x Pato (27 40) P, x P, Days to harvest for parents ranged from (46 43)

Pito (47 80) P Among the hybrids P2 x P, (43 23) was earliest for harvest and

late harvest was observed mn P1 x P3 (46 40)

Fruits plant ! among the parents ranged from P4 (47 00) to P3 (78 13) and
among the hybrids maximum fruts plant”! was observed mm P3 x Ps (148 76)
followed by P4 x P5 (143 26) and P3 x Ps (137 36) Fruit length was maximum for
parent Py (11 17 cm) and mimimum for P3 (8 34 cm) The fruit length of hybnds
ranged from 10 49 cm (P2 x P3) to [2 61 cm (P1 X Ps)

The parent P4 (4 30 cm) recorded maximum fruit girth Fruit girth among
the hybrids ranged from 315 cm (P2 x P4) to 4 43 cm (P3 x Ps) The result
revealed a great varration for fruit weight Among the parents frurt wetght ranged
from 4 82 g (P3)to 6 73 g (Ps) Among the hybnds the fruit weight ranged from
536 g(P2xP:)t0 966 g (Psx Ps)

The parent Ps (2 61mm} had maximum and P4 (1 62mm) had mimmum
flesh thickness among the parents respectively Among the hybrids flesh thickness
was maximum in (P4 x Ps) 2 81 mm and mirimum 1n (P2 x P4) 2 06 mm Among
the parents flesh to seed ratio ranged from 3 90 mm (P2) to 8 84 mm (Ps) and
among the hybrids 1t ranged from 4 36 mm (P2 x P3) to 1047 mm (P, x Ps)

Among the parents P; (114 06) had maximum and P4 (79 50) had
miumum seeds frmt ! The magnitude of variation among the hybrids with respect
to secds fruit ! ranged from 103 60 (P2 x P,) to 149 80 (P> x Ps) Maximum green
fruit yield plant ' was recorded by the parent Ps (448 70 g) and mummum by P>
(247 50 g) The hybnd P4 x P, (962 93 g) recorded maximum green frut yield
plant ! followed by Ps x Ps (886 53 g) and P2 x P> (798 70 g) Mintmum yteld was
recorded m the hybnd P» » P4 (483 60 g)
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Among the parents Ps (79 98 g) had maximmum and P2 (4042 g) had
muntmum dry font yield plant ! The hybnd P4 x Ps (144 05 g) showed maximum
dry frwt yield plant ! which was on par with P; x P, (139 93 g) Yield plot ! for
parents ranged from 7 12 kg (P2) to 12 91 kg (Ps) Among the hybrids maximum
yield plot ! was recorded in the hybrid P4 x Ps (27 72 kg) followed by P3 x P-
(25 52 kg) and P2 xP5 (22 99 kg)

Driage percentage among the parents ranged from (P3) 21 56 % to (Ps)
25 11 % and among the hybnids (P2 x P4) 19 66 % to (P4 x Ps) 26 91 % Among
the parents the maximum seed yield frut! was observed in P2 (083) and
minimum was recorded m Ps (0 41) Seed yield frmt ! of hybrds ranged from P; x
Ps (0 20) to Pz x P3 (0 80)

Capsaicin among the parents ranged from 040 % (P3) to 045 % (Ps)
Among the hybrids 1t varied from 0 69 % (P> x Paand P3 x P5)to 0 78 % (P2 x P3)
Parent (Ps) 15 10 % had maximum oleoresin and (P4) 12 00 % mimmum Among
the hybrids maximum oleoresin was recorded 1n (P2 x Ps) 18 90 % and minimum

10 90 % by (P x P2) and (P2 x P3)

Among the parents (P4) 98 38 mg/100 g recorded maximum ascorbic acid
content The hybrids showed a range of 94 50 mg/100 g (P1 x Ps) to 122 66
mg/100 g (P2 x P5) Colour value among the hybrds ranged from (P;) 12133
ASTA units to (Ps) 16941 ASTA umts and among the hybnds colour value
ranged from 141 19 ASTA units (P3 x P4) to 195 39 ASTA unts (P2 x Ps)

The crop was momnitored for mcidence of diseases and pests during the
cropping period The crop was free from leaf curl, fruit rot, mosaic, bacterial wilt
and white fly Thrips and mites were predominant ones exhibiting characteristic
damage The leaf curl index of thnips ranged from 1 00 to 1 96 and mtes ranged
from0 16to 1 83

Correlation study revealed that green frust yield plant! had positive

correlation with primary branches plant! (0 3937), fimts plant ! (0 5601), frut
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length (0 6721), frmt wesght (0 4651), flesh thickness (0 4311), and seeds frut!
(0 6232) and negatrve correlation with days to first harvest (-0 6665)

The heterosis was calculated over the standard check hybnd Arka Harita
and standard check variety Vellayan Athulya revealed some superior hybrids for
different traits The maximum heterosis for plant height was recorded m P x P«
(13 55%) over the standard check hybnid Arka Harrta None of the hybnds showed
sigmificant desirable heterosis over the standard check vanety Vellayam Athulya
The hybrid Ps x P5 showed maximum desirable heterosis (39 62% and 10 45%)
for primary branches plant ! over the checks Arka Hanta and Vellayan1 Athulya
respectively For days to first flower and days to harvest maximum negative
heterosis 1s desirable Pz x P, recorded maximum desirable heterosis over the
standard check hybrid Arka Hanta for these two traits (-23 42%, -13 66%
respectively) and none of the hybrids showed significant desirable heterosis over

the standard chech variety Vellayam Athulya

The hybnid Py x Ps exhibited maximum desirable standard heterosis
(83 73%) for fruits plant ! over tlie standard check vanety Vellayan1 Athulya and
none of the hybrids exlibited desirable heterosis over the standard check hybnd
Arka Harta The maximum standard heterosis for fruit length and flesh to seed
ratio were observed in Py x Ps (61 45%, 343 37% respectively) The hybnid P1 x Ps
recorded the highest standard heterosis for fruit girth ( 57 14%) while the hybrid
P4 x P, showed maximum standard heterosis for frust weight (191 09%), flesh
thickness (125 66%), drniage (12 39%) over the check hybnd Arka Harita For the
fruit characters Iike fruit length fowst girth, froit weight, flesh thickness, flesh to
seed rano and dritage none of the hybrids showed significant desirable heterosis

over the check varlety Vellayan Athulya

The maximum standard heterosis was recorded 1n P4 x Ps for the traits
green fruit yreld plant! (177 23 %, 59 53 %), dry frwt yield plant ' (133 65 %,
3506 %) and yield plot ' (177 34 %, 59 56 %) over the check hybrid Arka Harnita
and check variety Vellayar1 Athulya respecuvely followed by the hybrids P, x Ps,

P2 x Ps Maximum standard hetetosts for seed yield frut ! was recorded 1n P2 x Ps
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(16556 %) over the check variety Vellayam Athulya None of the hybnds

exhibited significant desirable heterosis over the check hybrid Arka Harita

For the quality traits such as oleoresin, ascorbic acid and colour value the
hybnd P2 x Ps recorded maximum standard heterosis while the hybrid P2 x P3
recorded maxunum standard heterosis {76 12 %, 93 44 %) for capsaicin over the

checks Arka Harita and Vellayanm Athulya

Considering the mean performance of the parents for both seasons
supertority can be attributed to parent Ps (CA 32) for yield related traits and quality

traits

Based on the mean performance and standard heterosis the hybrids CA 8 x
CA32(P,xPy), CA6x CA32(P,xP)and CA5x CA32 (P, x P,) were found

supertor for preen frurt yreld plant', dry fruit yield plant® and yield plot land
other yield related and quality trats The hybnd CA 5 x CA 32 (P, x P,) was

found good for the quality traits
FUTURE LINE OF WORK

The supenior hybrids 1dentified vz, CA 8 x CA 32 (P, x P,), CA 6 x CA 32
(P, x P,) and CA 5 x CA 32 (P, x P,) can be advanced to farm trials and

multilocation tnals to assess their stability over different agrochmatic situations

and for release as commercial Fy hybrtds i chilli
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ABSTRACT

The research project entitled “Evaluation of hybrids for yreld and quality in
chilll (Capsrcum anmm L) was conducted at Department of Olericulture,
College of Agriculture, Vellayam duning 2015-16 The objective of the study was

to evaluate the yield and quality characters of Fy hybrids of chulls

The experimental material consisted of five parents viz, CA3 (P1), CA 5
(P2), CA 6 (P,), CA 8 (P4) and CA 32 (Ps) and 10 Fis produced 1n diallel mating
design excluding reciprocals The hybnd Arka Harita and vanety Vellayan: Athulya
werc used as checks for the estimation of standard heterosis The experiment was
lard out 1n Randomized Block Design (RBD) with 17 treatments and three
replications for two seasons vz , May 2015 to September 2015 and October 2015
to February 2016

Analysis of variance showed significant differences among the treatments
for almost all characters studied Among the hybrids P4 x P; recorded the highest
frmt weight (9 66 g), flesh thickness (2 81 mm), green fruit yield plant ' (962 93 g),
dry frut yield plant ! (144 05 g) and yeld plot ! (27 72 kg) Maximum fruuts plant
!was recorded m the hybrid P x P4 (148 76), fruit length in P1 x Ps (12 61 cm) and
fruit garth in P3 x Ps (4 43 cim)  Among the parents Ps recorded highest fruit weight
(673 g), flesh thickness (2 61 mm), green fruit yield plant ! (448 70 g), dry frust
yield plant ! (79 98 g) and yield plot ' (12 91 kg) The hybrid Pz x P, had high
quality parameters like oleoresin (18 90 %), ascorbic acid (122 66 mg/100g) and
colour value (195 39 ASTA units)

The check variety Vellayam Athulya was supenior for characters such as
days to first flower (23 83 days), days to first harvest (42 96 days), fruit length
(12 66 cm), frmt girth (6 27 cm), fruit weight (17 36 g) and flesh thickness (3 31

mm)

No mcidence of white fly, bactenal wilt, leaf curl, fnut rot and mosaic were
observed 1n the field The ncidence of thrips and mites were less 1 the parents and

hybnd combmations
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The highest standard heterosis for green fruit yield plant ! among the
hybrids was recorded i P4 x P5 (177 23 %) followed by Ps x P> (147 35 %), and P2
x Ps (127 24 %) For frurt weight highest standard heterosis was observed in P4 x
Ps (191 09 %) followed by P: x Ps (188 12 %) and P2 x P5 (170 30 %) Maximum
standard heterosis for yield plot! was recorded mn P4 x P5 (177 34 %), P2 x Ps
(14735 %) and P2 x Ps (12731 %) Among the hybnds the lrghest standard
heterosis for the quality characters such as oleoresin (36 59 %), ascorbic acid (6 05

%), and colour value (8 17 %) were recorded in P2 x Ps

Correlation for different characters showed that green truit yreld plant ! had
positive correlation with the primary branches plant !, fruts plant !, fruit length,
fruit weight, flesh thickness and seeds fruit !

On the basis of the present study the hybrids CA 8 x CA 32 (P4x Ps), CA 6
x CA 32 (P3 x Ps) and CA 5 x CA 32 (P2 x Ps) were found promiuing for yield
characters such as frut weight, green fruit yield plant !, yield plot ! and quahty

Among the parents CA 32 (P,) was found superior

The superior hybrids identified viz , CA 8 x CA32 (Pax P,), CA6x CA 32
(P31 x Ps) and CA 5 x CA 32 (P2 x Ps) can be subjected to multilocational trials and

if found superior can be recommended for variety release
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