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INTRODUCT ION

chilll (Capsicum annuye L.) h an important
vegetabl e-cun-gpice crop grown in India. Believed
to have been introduced by the Portuguese from wWest
Indies and grown in Bowbay as early as 1779 (wWatt 1889),
it has become an important commercial crop of India.
Cchilli is known for its prungency, colour, aroma and
taste, it imparts to the food materials. Chilli oleo-
resin is used in pharmaceutical and cosmetic preparations.
Besides {ts indegenous uses, chilli has a very great export
potential. Hot chilli is more and widespread in India
compared to bell peppers. Usually the large fruited and
non-prungent capsicums or bell peppers, used principally
as vegetable, are rich in carotene (1.8 mg/100 g) and
vitamin C (103 mg/100 g).

Bell pepper (Capsicum anRUYR L. var. grogguym Sendt.)
is a newly introduced crop in Kerala. Only a few relevant

information are available on the suitability of this crep
to the warm humid tropical conditions of Kerala. Eventhough
the tropical and subtropical conditions are conducive for
the growth of hot forms, bell peppers are grown only in
relatively cool climatic conditions. Another limiting
factor for cultivation of capsicum in warm humid tropics
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is bacterial wilt caused by Pseydomonas golapacearum
E.F. Smith. Hot forms of chilli ]like KAU Cluster
(capsicum annuue ver. fagciculatum) and Pant C-1

(Capsjicum gnnuum var. longum) are endowed with multiple
disease resistance especially againat bacterial wilt.

The usefulness of KAU Cluster and Pant C-.1 as sources of
resistance to wilt can be exploited in growing bell

perpers under the warm humid conditions of Kerala.

In chilli, heteresis was reported for many econo-
mically important characters. It camn booat up yield, low
at present. Report on intervarietal heterosis between
Cacsicum annuum var. grossum, Capsicum agnnuym var. leagum
and capeicum annuum var. fagciculatum are rather limited.

Since most of the present day cultivars are
solitary fruited nearly 20X of the total cost of cultiva-
tion is exclusively for harvesting of fruits alone
(Pious 1985). 5o attempts have been made at Kerala Agri-
cultural University to develop clustered bell peppers
resulting from crosses between bell peppers like Hungarian
Wax and Sweet ked Cherry Pickling with KAU Cluster (hot
chilli). These clustered bell pepper lines developed at

Kerala Agricultural University needed continuous evaluation.

Considering all the above factors, the present
investigation was undertaken with the following objectives.
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To estimate intervarietal F, heterosis in

1
Capsicum annuum .

To estimate the combining abil ity effects
in progenies of intervarietal crosses of

Capsicum annuum.

To evaluate Pl hybrids for reaction to bacterial

wilt under field conditions.

¢
To evaluate a set of clustered bell peppers
for adaptabil ity and to select elite plant

types.
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REVIEW OF LITERATURE

The information on variability, adaptability,
genetic divergence, heterosis, combining ability,
resistance to bacteriil wilt and clusterness in

Capsicum annuum L. are presented.

A. Genetic variability, heritability and genetic

advance in Capsicum annuum

Legg and Lippert (1966) observed a high phemnotypic
and genotypic variability in sweet pepper for plant height,
fruits/plant and fruit yield/plant. They also noted high
heritability associated with high genetic advance for

carotene content, fruits/plant and fruit weight.

In a study involving 19 lines, Singh and Singh
(1970) observed a low heritability and expected genetic
advance for plant height (0.30, 9.16), primary branches/
plant (0.31, 16.79), fruita/plant (0.29, 32.1), fruit
length (0.20, 13.06), fruit width (0.23, 1.04) and fruit
yvyield/plant (0.18, 12.58).

Nandpuri gt gl. (1971) observed high heritability
for days to flower, days to maturity, fruits/plant and
fruit yield/plant. Estimate of expected genetic adwvence
was high for fruits/plant (59.00), branches/plant (50.00),



(@83 ]

fruit yield/plant (26.95) and plant height (34.38).

Arya and Saini (1976) recorded a high heritability
estimate for leaf length, branches/plant and fruit yield/
plant. They also observed a high genotypic and pheno-
typic coefficient of variation, heritability and gemetic

advance for fruits/plant.

wWhile evaluating 38 varieties, Awasthi gt 3l.
(1976) obmserved a high estimate of heritability with low
genetic advance for branches/plant, fruit girth and
average fruit weight. Fruits/plant had moderate values
of heritability and genetic advance. High estimates of
heritability and genetic advance were found for plant
height, fruit length and fruit yield/plant.

Evaluation of 23 varieties of chilli conducted by
Dutta et al. (1979) led to observe a high coefficient of
variation for plant height, branches/plant, fruit weight,
fruits/plant and fruit yield/plant. Heritability estimate
was high for fruit weight (0.97), days to flower (0.91),
plant height (0.87) and fruits/plant (0.77).

Chandra et al. (1983), based on an evaluation of
12 chilli lines, reported high heritability and genetic
advance for average fruit weight (0.97, 69.31) and fruit
yield/ha (0.97, 72.00). Kshirsagar et al. (1983) reported
high estimates of genotypic and phenotypic coefficients



of varfation, heritability and genetic advance for fruit
length and high to moderate values for fruits/plant.
vadivel et al. (1923) reported that plant height,
branchea/plant, fresh fruit weight, fruit girth and fruit
vyield vere highly influenced by environment.

Nair et 3l1. (1984) reported environmental influence
on primary branches/plant after evaluating 30 chilli
varieties. High estimates of heritabil ity and genetic
advance vere noted for fruits/plant (0.99, 249.31), average
fruit weight (0.99, 206.35), fruit girth (0.99, 140.87) and
fruit yield/plant (0.99, 222.75). High heritability with
low genetic advance was found for days to flower (0.98,
35.81) and plant height (0.96, 53.50), indicating role of

non-additive gene action.

Gopalakrishnan (198S) reported high estimte of
heritabil ity coupled with high genetic advance for main stem
length and fruit length. High estimates of heritabil ity
along with low genetic advance were reported for days to

flower, days to first fruit harvest and fruit girth.
B. Adaptability in bell peppers

Eell peppers grow well in a relatively cool climate of
15-25¢C, (Thomas and Nair, 1961y Singh, 1963; Singh,
1976; Hosmani, 1982). The cultivation requirements of bell



peppers were given by Joshi and Singh (1975). They grow
well in warm and humid climate, but dry weather is equally
necessary during fruit maturity. A low humidity and high
temperature at flowering and fruiting cause flower and
immature fruit shedding. Cochran (1936) reported that

alr temperature at the time of bloom dffects fruit set.
The maximum set of ballbpeppern occured at a constant
terperature of 11°C - 18¢C, with temperature below 11°¢C
and above 32°C, preventing fruit set. Pronounced effect
of temperature on fruit set, fruit shape and fruit gize in
California wonder was reported by Rylski and Halevy (1974).
Low night temperature increased the percentage of fruit
set and parthenocarpic fruit development. High day
temperature (20°C -~ 24°C) and low light intensity (30%
shade), mainly at early stages of flower development,
promoted flower drop. High temperature during later stage
of flower development wags a pre-requisite for the formation
of full shaped fruits. Although bell peppers grow satis-
factorily over a wide range of soil types, well drained
light loam soil is the best. wWater logging over a short
period is harmful. The ideal pH 18 6.0 ~ 5.5 (Joshi and
Singh, 1975) or 5.5 « 7.0 (Swarup, 1974).

Plous (1985) tested the adaptability of bell pepper
1ines and Pl hybrids inwolving bell peppers and hot chillies.
Hungar ian sax, Cubanelle and &arly Calwonder yielded fairly
well under warm humid tropical conditions and were identi-

fied promising for Kerala.



C. Genetic divergence in chilli

Singh and Singh (19763) evaluated 45 lines of
chilli and conducted 92 andlysis for divergence. The
lines differed significantly for plant height, branches/
plant, days to flower, days to maturity, fruit length,
fruit thickness, fruits/plant and yield/plant. Branches/
plant, fruit thickness, fruits/plant and fruit yield/plant
contributed more towards the total divergence. The cluster-
ing pattern of lines did follow geographical distribution.
From a Dz analysis of 27 chilli varieties, Mehra and Peter
(1980) reported that fruits/plant contributed the maximum

towards diversity (S88.03%).

Sundaram gt 3l. (1980) subjected 35 Indian and 1%

4

exotic varieties of Capsium frutescems to D’ analyste.
They could not observe any relationship between genetic

diversity and geographic diversity. Gopalakrishnan (1985)
subjected 38 chilli lines to !)2 analysis and reported that
main stem length (23.19%) contributed maximum towards
total genetic divergence followed by fruit length (21.48%),
fruit yield/plant (18.92%) and days to red chilli harvest
(11.66%). Primary branches/plant had the lowest contribu-
tion to the total genetic divergence in chilli (2.46%).



D. Intervarietal heterosis in chilli

First report on heterosis in chillies was made by
Deshpande (1933). He reported heterosis for plant vigour,
height, earlines; fruit yield, fruit diameter and fruits/
plant. Later Pal (1945) reported heterosis for plant
height, earlines; fruits/plant and wveight of dry chilld
after studying Pusa strains of chilli for three seasona.

Al though heterosis was reported for the above characters,
ite expression was not sufficiently stable to justify their

use for practical purposes.

By studying 34 hybrid combinations, Michna (1963)
reported heterosis for fruit yleld. Relative heterosis
for yield upto 85.7X% was recorded in crossees between varie-
ties and upto 97.4% in crosses between varieties and Fl
hybride. The superiority of the hybrides was more pronounced
in unfavourable years than in favourable years. In a few
of these crosses, the Pz yield was lover than that of the
Fl and in two crosses between varieties and hybrids, it was

higher by 21% and 36.7X respectively.

Betlach (1965, 1967) reported heterosis for fruits/
plant and average fruit weight. Heterosis was manifested
for total yleld by an increase in the number, rather than
fruit size in lessz favourable years. In an outstandingly
favourable year for pepper, yield increment was the result

of increase in both nurber and size of fruits.
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Popova and Mihailev (1968) studied three pepper
corbinations and reported heterosis for average number
of seeds/fruit. The Pl hybrids were intermediate for
fruits/plant, fruit weight, dry matter content in the
fruits and 1000 gseed weight.

From a study of seven hybrids Popova and Mihailov
(1970) reported that hybrids had larger embryos than
their respective parents. Relative heterosis for weidht

of embryos ranged from 104.7% to 119.9%.

Silvetti and Giovanrmelll (1970) conducted a diallel
cross among 2ix bell pepper varieties. Heterosis was

observed for yield and earliness

Nagaich gt gl . (1972) reported heterosis for yield
in chilli. Khrenova (1972) suggested that heterotic
combinations from parents which are morphologically of
the same type can be used in second and in subsequent
generations, 1if selection for yield was practiced. Hetero-
tic hybrids from morphologically contrasting varieties
should be used only in the first generation. Marfutiana
(1972) observed that the hybrids exceeded the parents by
6 to 28% for dry matter content and by B to 48X for sugar
content. Most of the hybrids were 2-5 days earlier to

parents.
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Popova (1972) studied F, generations of two hete-
rotic intervarietal hybrids. Total ylelds were lower in
the Pz than the Pl but higher than the yleld of the better
parent .

Thicker pericarp, heavier fruits, higher yields,
more fruits/plant and carotenoids were reported in Fy
hybrids than in the parents by Lee et al. (1973). Singh
et al. (1973) studied seven r hybrids along with their
parents. They reported heterobel tiosis of 30X for fruits/
plant, 19% for plant height, 45X for fruit length and 8%
for fruit yield/plant. Out of seven crosses, three had
significantly higher yield than their better parent . The
highest yielding hybrid had significantly longer fruits
than their better parent where as fruit thickness did not
show heterosis in any of the crosses. Six crosses showed
he terosis for plant height and five crosses for fruit
length. Only one hybrid exhibited heterosis for fruits/
plant. bNone of the hybrids showed heterosis for days to

flower.

Porty eight Capsicum annuum Fy hybrids and their
parents were evaluated by Bak et al. (1975). They observed

hetercosis for earlines, fruits/plant and fruit length.
Yield was higher by 61% in the hybrids compared with their
parents. Dikii and Anikeenko (i975) reported standard
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heterosis of 23 ~ 52% for early yield and 11 - 20% for
total yield in multiple back crosses involving forms
with cytoplasmic male sterility. Ilyushchenko (1975%)
studied carbohydrate content in seeds of Fl hybrids and
parents. For sugar content, the seeds of heterotic
hybrids were superior to these of their parents, while
the nonheterotic crosses were intermediate to their
parents. Lippert (1975 reported significant heterosis
for dry fruit weight/plant, fruit length and percentage

of mature fruits at harvest.

Popova and Mihailov (1975) studied six F, hybrids.
Heterosis was obrerved for whole plant weight, plant
height, number of leaves, assimilation area, total root

length and volume and embryo length.

Thakur and Theerth (1975) observed pronounced
heterosis for uptake of N, P, Zn, Mn and Fe in hot peppers.

Heterobel tiosis was observed for uptake of P.

Eight F,8 were evaluated by Mishra et 3l. (1976).
Heterobel tiosis wis present to the maximum extent of 84.3%
for yield/plant, 68.33X for fruits/plant., 33.49% for primary
branches/plant, 61.49% for secondary branches/plant, 20.63%
for fruit length, 14.69% for days to flower and 17.53% for
days to maturity. Out of eight Fls. five gave significantly

higher yield and fruits/plant over the better parent. 7Three
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¥ .5 were observed earlier for flowering and maturity

1
than the early parent. Hetercosis was not significant
for plant height and fruit girth. A positive associa-
tion was observed among yield/plant, fruits/plant and

primary branches/plant.

Rocchetta et 3l. (1976) measured ten characters

assoclated with yleld and maturity in the parents, F.8

8
and F 8 of a hal £ diallel cross involving gix capsicum
varieties, which were high/intermediate/low yielding.
Heterosis was observed in crosges between the yield types,
high x intermediate, low x low and intermediate x inter-
mediate. F, heterosis for yield was observed only in

crozges involving the low yielding variety Topepo.

Singh and sSingh (1976 a) studied F,. F,, BC, and
BC, generations from a half diallel cross involving eight
lines of Capsicur annuum from different agroclimatic regions.
Heterosis was observed for branches/plant, days to flower,
days to maturity, fruit length, fruit thickness, fruits/
plant and yield/plant.

Singh and §ingh (1976 b) observed significant hetero-
siz for plant height, branches/plant, days to flower, days
to maturity, fruit length, fruit thickness, fruits/plant and
yield/plant in three experiments each with six genetic

populations like Pl. 92. 1"1. '2' B, and B

1 2°



Fopova and Mihailov (1976) studied heterosis in
red peppers. They reported hetervasis for plant height,
number of leaves/plant, leaf surface ares, root length
and shoot length. The embryos of the hybrid seeds were
larger than those of parents shovwing that heterosis
become apparent irmediately after hybridiszation.

Sharma and Saini (1977) studied heterosis and
combining ability in crosses involving four bell pepper
varieties, Chinese Giant, California wWonder, Oshkosh and
Yolo wonder, two pickle types - Sweet Banhana and Hungarian
wax and four pungent peppers - Waxy Globe, African Black,
Solan Yellow and Mort Portugal. Considerable hetercbel tio-
sis was observed for plant height and fruit yield. The
top most heterotic crosses for yield were Yolo wonder x
Solan Yellow (55.4%), Solan Yellow x Hort Portugal (47.89%)
and Waxy Globe x Hort Portugal (45.99‘&).’ The best yielding
hybrid (202.5 gm/plant) was Hungarian wWax x Solan Yellow.

In interspecific rx hybrids involving Capsicum arpuum,
C. frutescens. <. Ragoatue, . picrocarpum and C. penduluym,
Pillai et gl. (1977) reported hetercsis for plant height,
duration of flowering, fruits/plant and percentage of fruit

set.

Dikaanev (1978) studied 43 hybridsg. Of these, three
showed clear dominance of earlinessand four hybrids out.
yvielded both their parents.
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Gopalakrishnan (1985) developed six F, hybrids using
four chilli genotypes. Out of six hybrids, four exhibited
significant relative heterosis for plant height. Three !l'1
hybrids had larger fruits than their mid-.parents and three
’1 hybrids manifested relative heterosis and one hetero-
beltiosis for fruit/plant. All the hybrids were earlier

than early parent .

Plous (198S) reported heterosis in the intervarietal
crosses between bell peppers and the hot chilli (KAU Cluster)
for days to flower, days to green fruit harvest, days to
fruit ripening, plant height, pedicel length, fruit leagth,
fruit perimeter, fruit weight and green fruit yield/plant.

F., heterosis was observed for days to green fruit harvest,

2
days to fruit ripening, plant height, fruit length and green
fruit yield/plant. The information on heterosis are

susmarised (Table 1).

Table 1. Heterosis in Capsicum apnuym

I e Wy Wy W W Wae Whay T Wi Mg Whows Mo e Wins Bow Wias Wy, W, My, W Wy, Wi Wi Whn Wiow Wy W, Wy, W Mo 1

Characters Repor ted by

General vigour Deshpande (1933), Singh gt a].
(1973), 8ingh and Singh (1976 b),
Pillai gt a). (1977), Sharma
and saint (1977)



Flant height

Branches/plant

shoot length
Total root length

Earl iness

Fruit set

FPruit length

Fruit girth

Fruits/plant

Fresh fruit
yield/plant

16

Deshpande (1933), Pal (1945), Singh et al-
(1973), pPopova and Mihailov (1975, 1976),
Sharma and Saini (1977), Gopalakrishnan
(198%), Pious (1985)

singh and 8ingh (1976 a, b), Mishra gt al.
(1976)

Popova and mihatilov (1976)
Popova and Mihailov (1975, 1976)

peshpande (1933), Pal (1945), Michna (1963),
Silvetti and Giovanelle (1970), Marfutiana
(1972), mak et 31l. (1975), Dikii and
Anikeenko (1975), Mishra et gl. (1976),
singh and Singh (1976 a, b), Dikaanev (19789),
Gopalakrishnan (1965), Pious (198S5)

Pillal gt gl. (1977)

Singh et al.(1973), Bak et 3i. (19795),
Lippert (1975), Mishra et al. (1976), Singh
and Singh (1976 a, b), Gopalakrishnan
(1985), Pious (1985)

Deshpande (1933), Singh and Singh (1976 a, b),
Gopalakrishnan (198S5), pious (198S%5)

Deshpande (1933); FPal (1945); Betlach
(1965, 1967); Popova and Mihailov (1968);
Lee et al. (1973); Singh et al. (1973);,
Bak et 3l. (1975); Lippert (1975);

Mishra et al. (1976); Rocchetta et al.
(1976); Singh and Singh (1976 a, b);
Pillai et al. (1977); Gopalakrishnan (1985)

Michna (1963); Betlach (1965); Silvetti
and Giovanelli (1970); Singh et al. (1973);
Bak et al. (1975); Lippert (1975);



Dry fruit
yield/plant

Average fruit
weight

Seeds/fruit
Embryo size
Sugar content

carotenoid
content

Nutrient uptake

17

Rocchetta et al. (1976); Mishra et al.
(1976); sSingh and Singh (1976 a, b):
Sharma and Saini (1977):; Dikkaanev
(1978) s Gopalakrishnan (198%5):; Pious
(1985)

Deshpande (1933); Pal (1945):
Marfutiana (1972); Lippert (1975)

Betlach (1968, 1967):; Popova and Mihailov
(1968); Lee @t 3gl. (1973); Gopalakrishnan
(1988); Pious (1985)

Popova and Mihaflov (1968)
Popova and Mihallov (1970, 1975%)
Marfutiana (1972); Ilyushchenko (1978%)

Lee et al. (1973)
Thakur and Theerth (1975)

B P Wy W Wi Wy W Wy Wy M Wiy iy Moy Wy Wy W Wne Mo Wy W Wy Wm Wons Mo Wy Wy W Wy Wi Mo Mo, W

E. Combining ability amalysis in chilli

G1ill et al. (1973) reported significant variances

for general combining ability effects (gca) and specific

combining ability effects (sca) for days to flower, fruit

length and fruits/plant by studying a 6 x 6 diallel.

Betlach (1974) reported significant gca and sca effects

for earliness and fruits/plant in an unidirectional diallel

cross consisting of eight parents and 28 !18. only gca wvas

significant for fruit yield/plant.

Singh and Singh (1978) from a line x tester analysis
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noted high variance for specific combining ability in all
the characters studied except fresh fruit yield/plant
indicating predominance of non additive gene action for
fruit yleld/plant. Parental lines possessed high gca
effects for yield and its components in P, and rz.

Milkova (1979) observed the highest estimate of
goa effect in Gold Medal for plant height. variances due
to gca and sca were high for plant height, branches/plant,
leaves/plant and fruit weight.

Pandey et 3l. (1981) crossed 12 cultivars with three
pollen parents. The estimates of sca effects showed that
the better combiners for yield were those crosses which
involved one or both parents with high gca effects. Gomes
and Cuartero (1982) and Singh (1982) observed a greater
magnitude of sca variance for yield/plant.

Rac and Chhonkar (1984) studied a 10 x 10 diallel.
They observed that variances due to gca and sca were highly
significant for yield/plant and average fruit weight.

Gopalakrishnan (198%5) from a half Giallel cross
involving four diversge parents reported a highly significant
variance due to general combining ability effects for plant
height, primary branches/plant, leaf laminar length, fruit
length, fruit girth, average fruit weight, fruits/plant,
fruit yield/plant and days to flower.
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F. Evaluation for field resistance to bacterial wilt

Pgeudomonag golapacearum E.F. Smith, which causes
wilt, limits the cultivation of the crop especially in

warm humid tropics. Attempts were made to screen out

resistant varieties and identify sources of resistance.

Rahim and Sawraj (1974) evaluated nine chillt
varieties for resistance to bacterial wilt. The mean
percentage of plants wilted in varieties Kandhari, Pungent
Pride, Cherry Red, Vattal, Dark Purple, 1ong Red, Hungarian
Wax, Bhola and Chinese Glant were 0.85, 6.37, 10.25, 14.32,
16.28, 17.33, 35.20, 1315.38 and 66.80 respectively.

Goth et al. (1983) reported that KAU Cluster was
resistant to four race 1 isolates andorcrace 3 isolate
of Pgeudomonag golanacearum, Peter gt 3l. (1984) evaluated
four hot peppers, Pant C-1, KAU Cluster (Capgicum gnnuum),
white Kandhari{ and Chuna (Capsicup frytesceng) along with
six U.S. cultivars, Yolo Wonder Improved, Hybrid Pepper
Bell Boy, Sweet Red Cherry Pickling, California wonder,
§72-Hungarian Wax and Cubanelle 78 V 2860 for reaction to
nine isolates of Pgeudomonas golapacesrur (race 1 and race 3).
No pepper lines tested were resistant to all nine isolates,
K-60, W 82, w 295, FF, A 21, TEP 12, TEP 13, 126406-1 and
Tifton 80-1. Only A 21 isolate was pathogenic to all the
pepper lines. The most resistant was Pant C-.1 which showed
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resistance to K 60, W 82, W 295 and FF isolates and
moderate resistance to Tifton 80.1. KAU Cluster had
resistance to K 60, W 82, w 295, FF and Tifton 80.1
{solates but was highly susceptible to all other
isolates used. KAU Cluster was also resistant to

Phytophthora capsici and Meloidogyne incognita. Pious

(1998) also observed that the line KAU Cluster was resi-

stant to bacterial wilt.
C. Clusterness in Chilll

Deshpande (1944) observed a bushy and compact
bunch mutant {n NP-.46 A. Murthy and Murthy (1962) esta-
blished thit solitary nature of pedicel was dominant to
cluster habit, governed by a sinjle gene pair, from a
study involving G~2 (Pods-sol itary) and C-21 (Pods-Clusters
of four to eight/node). A bunch type chilli was cbserved
in a bulk population of samba wvarfety in Madurai of Tamil
Nadu. The plant possessed clusterness of pedicels ranging
from three to six arising from a single axil and they bred

true (Rajamani and Nagaratnam, 1962).

Popova (196%) from Bulgaria developed a few lines
with compact arrangement of fruits by hybridization between
Capsicum annuum and Capgsicum gnauum var. fasci tum.

The lines showed uniformripening and wvere suitable for
mechaniged cultivation and harvesting. 1In the F, generation



of a cross between cluster and normal types Kormos and
Kormos (1966) reported plants in which the main axis was
terminated by the inflorescence and no lateral shoots

developed.

Ferenc (1970) developed two determinate varieties
Kalocsa D-160 and Kalocsa D-621; bearing fruits in erect
bunches from crosses involving indeterminate varieties
and Capsicum anpuum var. fagciculatum. Genetic studies
showed that determinate (bunched) character was recessive
and monogenic. At equal plant densities., the bunched
varieties yielded lesser than normal types, but when
planted at twice the dengity they were superior in yield
under irrigation but not superior under unirrigated condi-
tion. Ormos and Zatyko (1971) described a bunched table
pepper variety Gepi <onzerv (Machine ?reserving) with
erect fruits borne at the same level which ripened uni-
formly and suited for mechanical harvesting. In Bulgaria,
an erect clustered variety Buketen, suited for mechanical
harvesting was reported (Christov and Popova., 1974).
Awasthi et al. (1977) reported a pungent clustered chilli

variety from Almora in U.P.

Ramalingam (1978) reported a clustered variety.
MDU-.1l, with compact habit, from the Y irriadiated K-1
chilli variety. vinnipukh another clustered variety was
reported by Voronima and Ilenko (1981). Meshram (1983) in
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Akola observed a tall wvigorous clustered plant from the

M, generation of Jwala, after treatment with 10 Kr Y rays.

Subramanya (1983) crossed Delray Bell Capsicum annuue
(having single flower/mode) with PI 159236 - Capsicue chineise
(multiple flowered). The P plants had two flowers/node.
Data from FZ' ra and back cross generations:indicated that
the expression of the multiple flower character was highly
variable and unstable. Gopalakrishnan (1985) observed that
the clustered fruiting habit was governed by a single gene

and was recessive.

Pious (1985) observed that the cluster bearing habit
was governed by two genes with a specific dominant and
recessive epistasis ir the same gene interaction from a
study involving Fl' Fz. acl and BCZ generations of

Hungarian wax x XAU Cluster.



Materiats & Methods
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MATERIALS AND METHODS

The present studies were conducted at the College
of Horticul ture, Vel lanikkara, Trichur during July -
December, 1985-.86. The experimental farm is located at
an altitude of 22.5 m above MSL and lies between 10°* 32' N
latitude and 76¢ 16’ E lengitude. The farm experiences a
typical warm humid tropical climate. The soil type is a
well drained sandy loam with pH S.1.

Experimental materials

The materials for the study comprised of five

varieties of Capsicum ANNUUR Var. grosgum, one variety

each of Capgicym annuym var. longue and Capgicum Anpuum
var. fagciculatym and their ten P, hybrids as detailed

below:

a) Capsicum annuum var. grossum

1) Hungarian Wax

11) Sweet Red Cherry Pickling
111) Early Calwonder

iv) Cubanelle

v) Yolo wWonder Improved

b) gapgicum annwum var. gagciculatum

KAU Cluster
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c) Capsicum apouum Ver. longym

Pant C.1

a) r, hybrids

1) Hungarian Wax x KAU Cluster
11) Hungarian wWax x Pant C-1
111) Sweet Red Cherry Pickl ing x KAU Cluster
iv) Sweet Red Cherry Pickling x Pant C-1
v) Early Calwonder x KAU Cluster
vi) Cubanalle x KAU Cluster
vii) EBarly Calwonder x Pant C-1
viii) Cubanelle x Pant C-1
i1x) Yolo Wonder Improved x KAU Cluster
x) Yolo wonder Improved x Pant C-1

The '1 hybrids were developed through hand emascula-
tion and poll ination during July to NRovember, 198S.

The key morphological description of different
varieties of Capgicum anpuur L. used are given below.

A. Fruits less prungent and less seeded

B. FPruits round and dark green

c. Fruits fasciated, tip sunken, basge
lobate, longitudinal furrows prominent -
Early Calwonder
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cc. Fruits not fasciated tip round base
cordate, longitudinal furrows not prominent -
Yolo wonder Improved.

BB. Fruits leng, light green
c. Pruits tip pointed, vellowish, waxy coated -
Hungarian wWax
cc. Fruits tip blunt, greenish yellow, cherry
shaped - Sweet Red Cherry Pickling

ccc. Fruits tip pointed, light green - Cubanelle
aA. Fruits highly pungent and more seeded

B. Fruits in clusters - XAU Cluster

BB. Ffruits solitary - Pant C-1

Lay out and experimental design

The experiment was laid out during December-April
1985.86 and August-December 1986, in a Randomised BRlock
Design, with three replications. There were 30 plants/
genotype/repl ication. The spacing was 60 cm x 45 om.
During the first seison, all plants except KAU Cluster
wilted in replication 1. Observations were then taken only
from two replications. Five plante were tagged randomly
in each genotype/replication and observations were recorded
on these plante. The gquantitative charactera observed were

plant height (com), primary branches/plant, tap root length (cw),
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primary roots/plant, days to flewer, days to firast green
fruit harvest, days to fruit ripeming, fruit length (cm),
fruit perimeter (cm), fruits/plant and green fruit
yvyield/plant (g). Observations on tap root length, primary
roots/plant, days to frult ripening, fruit length and

fruit perimeter were taken only during august-December 1986.
Analysies of variance was done to test the significance of

differencesz among genotypes.
Statistical anmalysis

a) Analysis of variance

Data recorded imn each s=qn0n were analysed

character wise as described by Oztle (1956).

Y{j =M + t1 + b + ei] 1t =1 ... ¢t

J=1 ... r

where

h variety in jﬂ' block

yij = Performance of it
U = General mean
ti » True effect of ‘th variety
bj = True effect of " block and

eij] = Random error

The actual break up of the total variance into
variance due to repl ications, varieties and error and

their expectations are given in Table 2.
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Table 2. General analysis of variance

50 e Moo Wiow Thems Wy Wae M, TWawe W W Wy Migwy igm Mo Wy Wis Wen Wep Wy, Mo, W B Way Thos Wy Mo W Wy W

Mean squares

Sources ar
Obse.
) rved Expected
Total tr-1
Between replications r-1 M 1

Between genhotypes t-1

Error (t-1)(r-1)

"2 Exrror varfance +
(number of replica-
tions x genotypic
variance)

"3 grror variance

e T B Wi Whgse R Wy Wy Wige Tem Wi Wiy o Meny Wy Wy, W Mgy Moy Wy Wiy, W Wy Mg o Mo Bun, T W

b) Estimation of variability

variabil ity fer juantitative characters were

estimated as suggested by Burton (1952)

1) Genotypic coefficient of variation (gev) =

Genotypic standard deviation ,.,
wean of the character

i1) FPhenotypic coefficient of variation (pcv) =

Fhenotypic standard deviation x 100

mean of the character

1i1) standard error of mean =

Environmental standard deviation

/replications
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iv) Coefficient of variation =

S

Standard deviation 00
Mean of the character 1

v) Genotypic variance =

(Mean square due to genotypes -
mean square due to error

Number of replications

vi) Phenotypic variance =

Genotypic variance + Error varlance
vii) Error variance = Mean square due to error

viii) Heritability in the broad sence

2 Genotypic variance
hi(b) = Phenotypic variance

ix) Expected genetic advance at 5% intensity of

selection was calculated using the formula of Johnson gt al.
(1958)

GA = h? x p x o

where h2 = heritability

/P = phenotypic standard deviation

{1 = coefficient of intensity of selection
(2.06 at p = 0.05)

x) GCenetic advance (X) = __Genetic advance __ » 100
Mean of the charaicter
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¢l 1) Estimation of genetic divergence

The genetic divergences existing among parental
Chilli and Capsicum genotypes were meagured by Mahalanebis

D2 statistics (Murthy and Arunachalam 1967).

Treating D as the general ised statistical
distance, all populations were grouped into a number of
clusters using 3 computer oriented iterative algorithm for

formation of clusters as suggested by Suresh (1986).

i1) Correlation (r) between genetic distance and F,

performance

Simple correlations (r) were worked out between

genetic distance and r1 performance for yleld.
d) Estimation of heterosis

Heterosis over better parent (heterobeltiosis), mid

parent (relative heterosis) and standard variety (standard

heterosis) were calculated (Briggle 1963, Hayes et al. 1965).

The formulae used were

4
Heterobeltiosis = 1 x 100

Relative heterosis =

Standard heterosis =P, . §V
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where

F.,
1
hybrid, better parent, midparent and standard variety

BP, ¥MP and SV were the mean performance of F,
respectively. Significance of heterosis was tested using

student ' t' test.

e) Estimation of combining ability effects

General combining abil ity (goa) and specific combin.
ing abil ity (sca) effects were estimated as in a line x
tester analysis. General combining abil ity effects of
different parents and specific combining ability effects
of hybrids were worked out based on the methods suggested
by Kempthorne (1957). The analysis of variance and mean
square expectations are detailed below (Singh and Choudhary,
1979) .

Table 3. Analysis of variance for line x tester analysias

W W Wi Wive W Wy, Wy, Wy e W Wns T Wiy Wy, Wy, Wi T Whm Tho Mo Wy Wy Fllyy, Mg Moes e Winee Wno T

Sources af M8 B(MS)
Replications (r-1) L
Crosses (1)
Lines (£-1) Me }o + rlm 4+ -:;2!
Testers (m-1) M G?C + rftn + tr.%m
Lines x Testers  (£-1) (m-1) Mfm _%e + r’tm
Error (r-l1) (fm-1) Me 630
. B W Hioe e T T T T e Wi, T W B B o Fom B Tem T B Them T Hem T T e W 8

where
m = Number of testers (2), £ = Number of lines (8S)
r = Number of replications (3)
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The following statisitcal model was used to estimate

gca and sca effects.

Xt 22 + g1 ¢+ g + si1] + eijk where ™ = population
mean, gi = gca effect of 1th line, gJ = gca effect of jth
tester. Sij = sca effect of ij‘h combination, eijk = Error

th

associated with {jk observation, 1{ = Number of lines;

) = Number of testers; K = Number of replications:

i = 1......, 4
J = 1,00;.0; ﬂ
K

= 1......' r

The individual effects were estimated as indicated

below;

a) gt =3lac _ Hizz ynere xi.. s the total of
1th line, over all replications and testers. X... is the
sum of all the (13j) hybrid combinations overall the replica-

tions.

b) gy =3xls _ X2 here x.5. 1s the total of

tester overall replications and lines.

X N el .
¢) Sij = *~§111~ - K3%~ - E:%* + %;g* whereXx(1j})
1s the 13" combination total of the hybrid between the 1P

Jth

line and Jth tester overall replications.

Standard errors pertaining to gca effects of lines
and testers and sca effects of different hybrids were

calculated as follows:
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o

SE (gca line) -

SE (gca tester) =

ey
o- N o

SE (sca effects)s=

T

"

SE(gi-gj) line =

)
]
2

SE (81j-Skl) - [mJ

]
]

B

8E (gi-gj) tester=

l"""—_)

r

Variance due t© gca ((zq) and sca (030) and the ratio of
additive to total genotypic variance (Rg) were estimyted

as follows:

2 - 1 (:-;2 gggz L ‘klz (&2 - Mf.m
9 r( 2fm= fom) f +m - 2
2 i - M
2e = LB = le
2
Rg = 29
2(_,20 + 5_2.

11) Association between per se performance and general

combining ability effects

Simple correlations (r) were worked out between the
per se performance of parental lines and general combining
abil ity effects.
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£) Evaluation of the P, hybrids for field resistance
to bacterial wilt.

The ten F, hybride in the first experiment along
with KAU Cluster and Pant C-.1 were spot planted with a
known suscept (Hungarian wax) to study the host reaction
to the bacteria. Ooze test was done to confirm bacterisl
wilt. Observations were recorded on number of heal thy
plants where Hungarian Wax wilted. The genotypes were
scored according to Mew and Ho (1976), R -~ Rezistant <20%
wilted, MR - moderately resistant > 20 <40%X plants wilted,
M5 - moderately susceptible > 40<60X plants wilted,
S - susceptible > 60X plants wilted.

g) Evaluation of a set of clustered Lell peppers for
yield and their components and selection of elite
line(s) .

Segregating generations (P4 and FS) of Sweet Red
Cherry Pickling x KAU Cluster and Rungarian mMax x KAU Cluster,
which were developed at Kerala Agricultural University were
made use for this study. Selected clustered lines (two in
F4 and 17 in rS) were grown in a compact homogeneous block
without replications. The materials were evaluated for

variability in plant height (cw), days to first picking,
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clusters/plant, fruits/plant and fruit yield/plant (g).
Obrervations were also made on reaction to bacterial

wilt. Elite plant(s) in each family were progressed.
h) Correlation between yield and root characteristics

Simple correlations (r) were worked out between
root charactere, tap reot length and primary roots/plant
with fruit yield, primary branches/plant and plant height.
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RESULTS

The data recorded in the present study were

analysed and the results are presented under the follow-

ing heads.

A

Genetic variabil ity, heritabil ity and genetic
advance in Capgicum anpuym L.

Genetic divergence in Capsicum anauym

Intervarietal heterosis in Capgicue anpywe

combining ability analysis in Capgicue aRRUR

Evaluation of the '1 hybrids for field resistance
to bacterial wilt

Evaluation of a set of clustered bell peppers

Asgociation between root characters and fruit
yvyield, primary branches/plant and plant height

A. QGenetic variability, heritability and genetic adwance

in Capsicur annuum

General analysis of variance indicated significant

differences among the lines for all the charadters studied

(Table 4).

The extent of variability for yield and its cospo-

nents {n chillies, capsicums and chilli x capsicum crosses

vere measured in terms of range, mean, coefficient of
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variation at genotypic, phenotypic and environmental

levels (Table S5). The range for plant height was 35.35

ce in Early Calwonder to 58.60 cm in Sweet Red Cherry

Pickl ing x AU Cluster, primary branches/plant 3.17
(Hungarian Wax) to 16.62 (KAU Cluster); tap root length
9.30 em (BRarly Calwonder x KAU Cluster) to 18.94 m

(Yolo wonder Improved x KAU Cluster)s; primary roots/plant
45.12 (Pant Cel) to 109.53 (Hungarian Wax x KAU Cluster),
days to flower 56.17 (Hungarian wax x KAU Cluster) to

91.52 (KAU Cluster), days to first green fruit harvest
79.15 (Sweet Red Cherry Pickling x KAU Cluster) to 119.00
(Pant C-1); days to fruit ripening 101.17 (Sweet Red Cherry
Pickling x Pant C-1) to 125.61 (KAU Cluster); fruit length
4.27 cm (KAU Cluster) to 13.37 cm (Hungarian Wax); fruit
perimeter 2.86 cm (Pant C-1) to 7.77 cm (Early Calwonder):
fruits/plant 3.90 (Early Calwonder) to 149.13 (Part 1)

and green fruit yield 129.80 g (Bmarly Calwonder) to 482.80 ¢
(Hungarian Wax x KAU Cluster). The highest estimate of
genotypic coefficient of variation (gecv) was cbserved for
fruits/plant (60.86) followed by primary branches/plant
(40.49) and green fruit yield/plant (30.36). The genotypic
coefficient of variation (gcv) was the lowest for days to
fruit ripening (5.46). The contribution of genotype in
total expression of character was maximum in the case of
fruita/plant (h% 0.99) followed by greem fruit yield/plant
(hz 0.95). The expected genetic advance as per cent of mean
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Table 5. (contd...)
Components Days to first
of viriation green fruit
harvest
Range El ch 117.10 - 11%.00
Ca Q0.25 - 101.79
Ccr 90.64 -~ 112.10
EZ Ch 106.06 - 113.96
Ca 29,00 - 110.36
Cr 73.15 - 96.79
Me3an El Ch 112.05 + 2.51
Ca a7.48 + 2.51
cr 23.13 + 2.51
E2 Ch 110.01 + 1.59
Ca 107.03 + 1.59
Cr 82,35 + 1.59
gcv El .43
o 17.55
4
pcv D 9.13
7.79
EZ 17.7¢
ecv E1 3.51
.8
E2 2.99
Herit-
ability E1 0.85
.2
5 0.24
Genetlic
advance El 16.25
.09
Ez 34
Genetic
advance El 22.67
(% of
mean) E 35.67

41.00
17 .00
76 .00
193,24
37 .22
Q1.7"

Days to fruit Fruit length Fruit peri- Fruit=/plant
ripening (cm) meter
(cm)
NA NA NA 113.5%0
NA NA NA 1.0 -
N3y Na NA Ao
117.55 - 125.61 4.27 - 5,19 2.8 «~ 2,94 142.17% . |
107.41 - 121.33 9.55 - 13.37 6.48 - 7.77 SRR
101.17 - 115.91 6.66 - 9,39 4,53 - 7.12 Si.on -
NA NA NA 127.20 ¢+
N A NA NA Lr.mo +
R NA HA 57,17 »
121.58 + 1.72 4.73 + 0.59 2,90 + 0.59 113.65 4
112.98 +  1.73 8.55 # 0.59 7.02 &+ 0.58  27.%1 +
109.29 + 1.78 8.31 + 0.53 5.48 + 0.58 T1.79 4+
6.27 NA VA 6O, h
5.46 20.03 23.47 56.74
7.23 12 NA hilia
6.12 29.12 25.81] NTL04
1,61 NA HA o6
2.6 11.07 18.37 5.12
.75 NAa NA 0.89
0.79 0.79 0.62 0,99
13.29 NA NA 792.17
11.17 3.79 2.11 72,44
11.19 NA NA 124.7%
10.04 47.91 35.08 116 .28
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was the highest for fruits/plant (124.79). The pheno-
typic differences among the lines were mainly genetical
as indicated by high estimates of hortubu/u:y in the
case of fruits/plant and green fruit yield/plant.

Envi ronmental factors influenced the extent of vari{ation
for tap root length, primary roots/plant, fruit perimeter
and fruit length.

B. Genetic divergence in Capsicum ghnuum

GCenetic divergence among parental lines were esti-
mated utilising Mahalanobis n2 statistics. For this
analysis six characterg recorded during December 19684 -
April 1986 and nine characters recorded during August -
December 1986 were utilised. During December 1985 .
April 19686, five lines were classified into three clusters
A, B and C. Cluster B was the largest with three lines.
This was followed by A and C (Fig.1). During August -
December 1986, there were four clusters A, B, C and D.
Cluster C was the largest with thro lines followed by
Cluster D with two lines. Clusters A and B have one line
each (Fig. 2).

The inter and intra cluster average R values are
presented in Tables 6 and 7. During December - April,
1985.86, the distance was maximum between clusters A and B
(19.17) and minimum between clusters B and C (9.39). During



CLUSTER VARIETIES

A PANT C~-|

B. CUBANELLE  HUNGARIAN WAX
EARLY CALWONDER.

C. KAU CLUSTER

FIG. 1. INTER AND INTRA CLUSTER GENETIC DISTANCE (D)
AMONG TWO LINES OF CHILLIES AND THREE LINES OF
CAPSICUMS DURING DECEMBER - APRIL 1985 -as




CLUSTER VARIETIES

A. PANT C-1.
B. EARLY CALWONDER.
C. SWEET RED CHERRY PICKLING,

HUNGARIAN WAX

D. KAU CLUSTER , CUBANELLE

FIG. 2. INTER AND INTRA CLUSTER GENETIC RISTANCE (D)
AMO G TWO LINES OF CHILLIES AND FOUR LINES OF
CAY .JUMS DURING AUGUST- DECEMBER 1986.
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Table 6. Intra and inter cluster genetic distance (D)
among two chilli and three capsicum lines
during December, 1985 - April, 1986

ey Mgy W Mo Mo W Thew T Winy Wi Wen W Wi Wow Mg Wiy, Mgy, Wiy Wy, Mg Wens Wege Bhoy Thus Wy Wy Thee B
Intra and inter-cluster

Name oOf Lines within
cluster cluster distances -
A B C
A Pant C-1 0.00
B Cubanel le,
Hungarian wWax,
Early Calwonder 19.17 4.65
c KAU Cluster 10,03 9.39 0.00

e Mam Waw W W Mgy W W T Won W Man Wy, Mo Mg Koo, Vo Ko o Wi Wun B ISun N B T Wee 88

The underlined values indicate the intra-cluster
distancec
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Table 7. Intra and inter-cluster genetic distance (D)
among two chilli and four capsicum lines
during August-— December, 1986

MW W Wesr W Ban Wear Wy We Wen, W W Wy Wy Won B Bhow W Wape Wan Wy Wan ow Mas s T gy Wee B

Intra and {nter-cluster

Rame of Lines within distances e
cluster cluster A B c D
A Pant C-1 Q.

] Early Calwonder 49341 ©0.00

C Sweet Red
Cherry Pickling,
Hungarian wWax 34.66 15.75 B8.40

D KAU Cluster
Cubanelle 42.98 10.69 11.49 .41

W W W W B Wae Wene Mo W W Ty Mese W M oo Wenw W Wy Wan Hem oy Man Wop MWew Wene Wuw Ve 8

The underlined values indicate the intracluster distances.
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August - December 1986, the maximum intercluster average
D value (49.41) was observed between clusters A and B
having only one line each. It was minimum between B and
D (10.69).

Simple correlations (r) were worked out betveen
genetic distance of parents and ’1 performance for ylield.
Positive correlation was observed between genetic distance
and '1 vield. But this association was not significant.
The esztimate of correlation coefficient (r) was 0.58 during
December - April 1986 and 0.69 during August - December '86.

C. Intervarietal hetercsis in Qapgicup ganyum

Bell pepper varieties Rarly Calwonder, Sweet Red
Cherry Pickl ing and Yolo Wonder Improved did not perform
well during December - April 1986. Performance of Yolo
wonder improved was aleo poor during August - December 1986.
Heterobeltiosis and relative heterosis were not calculated
in comparison to them. Extent of heterosis over KAU Cluster
and Pant C-1 were calculated in all the crosses. Mean
per formance of parents and !'1- and extent of heterosis
over KAU Cluster, over better parent, relative heterosies,

and over Pant C-1 observed are presented in Table 8.

1. Plant height

All hybr ids were taller than their parents during
August - December 1986. All hydbrids except four showed



Table.8. Mean performance of two chilli and five capsitur lines and their Fl hybrids and extent of
heterosis

Plant height (cm)

Lines December 198BS - April 1986 August - December 1986
% over o o o % over. % over % over % over
Mean  KAU *ooyer kopoyer x over Mean KAU BP ¥P Pant
Cluster - Cfl Cluster C-1
chilli
KAU Cluster 44.41 39:25
Pant C-1 46 .28 50.09
Caps icur
Hungarian Wax 49.°99 42.00
Sweet Red Cherry
Pickling 45.90 51.48
Early Calwonder 35.35 37.36
Cubanelle 54.45 52.74
Yolo Wonder
Irproved 40.82 44.50
El hybrids
Hungarian Wax x
KAU Cluster 54.09 21.79** 8.19* 14.59*%*  16.88% 53.01 35.06** 26.21** 30.49%* 5.83

Hungarian Wax x
Pant C-1 45.96 3.45 -£.06 -4.52 -0.01 58.43 48.87** 16.65** 26.8B9** 16.65%*

Sweet Red Cherry
Ficking x
K3l Cluster 33.86 ~10.25 -13,16* -11.73* -13.87* 58,60 49.29*%* 13.B3** 25,17** 16.99**

Sweet Red Cherry
Pickling x

Pant C-1 §3.13 19.64** 14.80* 15.27**% 14.80* 64.11 63.34*% 24.53*% 26 _,24** 27 ,99**
Early Calwonder x

KAU Cluster 44.9¢ 1.31 1.31 l12.81* -2.79 55.58 41.61** 41.61%* 45.]10** 10.G6**
Early Calwonder x

Pant C-1 44.82 ©.C1 -3.15 %.81 -3.15 54.16 37.98** £.13 22.88 2.13

Cubanelle x
KAU Cluster 54.38 22.45%** _0.0} i0.01 17 .50%*% 54.33 38,42** 3.01 18.22** 5,46%

Cubanelle x
Pant C-1 51.82 16.69* -4 .82 2.89 11.97* 55.23 40C.71*% 4.72 7.42 10.26*

Yolo Wonder
Improved x
KAU Cluster 54.22 22.09%* 22,09** 27.23** 17.16% 56.68B 44.41*% 13,.16** 35,36%* 13.}16%%

Yolo Wonder
Improved x
Pant C-1 £1.50 15,96* 11.28 18.25% 11.28 $2.1% 32.97** 4.19 10.35%* 4.19

*p = 0.05 ** p = 0.01 NA = Not Available MF = Mid Parent BP = Better Farent

[T



Table B. (contd...)
Primary branches/plant
Decerkter 1985 - April 1°96o Augurt - Decerber 156
Lires % over % over % OVEL % over % over % over % OVEer % over
Mean KAU BF A Fant Fean KAU BP Mr Fant
Clucster C-1 Cluster C-1
chilli
KaU Cluster 16.62 14.42
Pant C-1 715 6.19
Capsicum
Hungarian Wax 5.54 3.17
Sweet Red Cherry Pickling 5.11 4.57
Early Calworder 3.85 4.50
Cubanelle 7.44 5$.40
Yolo Wonder Improved 4,24 4.2¢
F,_hybrids
Hungarian Wax x KAU Cluster 6.64 ~60,05%* _60.05%* .41.13** -7.13 5.68 -60.06** _50.,06** _35,38** ~7.15
Hungarian Wax x Pant C-1 6.41 -61.43** .10.35 2.06 ~-10.35 5.83 -59.57** ~5.82 24.57 -5.82
Sweet Red Cherry Pickling x 6.87 -58,66** L_58.66** .36.77** ~3.92 6.93 ~51.53** L.51.53*%*% _25.,99** .12.92
KAU Cluster
Sweet Red Cherry Pickling x
Pant C-1 5.52 -66.78** .22.79* -9.95 -22.79* 5.25 -63.59** _15.19 -2.42 -15.19
Early Calwonder x KAU Cluster 6.49 -60,95%* _50,95%* ~36.59** -9.23 5.32 ~63.11** -63.11** 43.76** .14.05
Early Calwonder x Pant C-1 5.65 -66.,00** .20.98 -2.73 -20.98 5.00 -65.33** _19.92 6.45 -19.22
Cubenelle x KAU Cluster 8.11 -51.20 -51.20 -32.58%%* 13.43 8.03 -=44.31*% _44.31%* _1E8.97** 28 .73*
Cubanelle x Pant C-1 6.93 «58.30 -6 .85 ~5.00 -3,08 B8.13 ~43.62** 31.34* 40.29%** 31.34*
Yolo Wonder Improved x
KAU Cluster 6.19 ~62,76%x* _62.76%* _40.65%* _13.43 6.05 -58.04** .58.04** _35.33* ~2.26
Yolo Wonder Improved x Pant
Cc-1 6.31 -62.03** _11.7¢% -10.79 ~11.75 4.33 -69,97** _30,05** _17.37 -30.05**

G



Ausust - Cecemkber 1¢86

Tap roct length {(cn)

Frirmary roote/rlant

Lines Py

bewn  KAU R QUer Wover mover . ROVr 4 oior oy oouer g over
Clucter = ' 30T L X AU B ME Fant C-2
Cluster
criilg
KAU Cluster 10.45 57.39
Fant Cc-1 ' 11.61 45.12
Capsicur
Hungarian kWax 9.81 €€, 36
Sweet Red Cherry Pickling 8.65 58.33
Early Calwonder 15.62 55.25%
Cubznelle 10.44 63.91
Yole vonder Improved Na NAa
E,_hybrigs
Hungarian Wax x KAU Cluster 12.27 17.42 17.42 21.13 5.68 109.54 Q0. B7*x* 65.,07** 77 ,03**  142.77**
Hungarian wax x Pant C-1 8.47 ~18.95 -27.05* .20.52 ~-27.05* 85,23 48 .51** 28.43** 52.91** BB .B9**
Sweet Red Cherry Pickling x
KAU Cluster 12.88 23.35** 23.35*%* 34.97* 11.02 67.23 18.23 16.32 17.27 5C.38%%
Sweet Red Cherry Pickling x
Pant C-1 18.24 74.55*%%* 57.11** B80.06** 57.11 71.82 25.14* 23.13* 38.85* 59.18**
Early Calwonder x KAaU Cluster 8.30 ~20.57 -46.8B6** _.36,33** _28.87~* 76 .72 33.68*~* 33.68%* 36.22%* TC.O4**
Early Calwonder x Pant C-1 8.19 -21.63 ~47.577%* _39.74** _27.13* 60.44 5.31 9.39 20.43 33.356*
Yolo Wonder Improved x
KAU Cluster 18.94 81.24%* NA NA 63.14*% 67.15% 17.01 KA Na 48.83**
Yolo Wonder Improved x Pant
C-1 16 .09 53.97** NA Na 38.59** 66.36 15.62 NA NA 47 .07**
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Farly Calworder x
KAal Clucter

Ezrly Cilwonter
Fant C-1

N

Cubarelle x KU
Cluster
Cubanelle x Pant C-1
Yolo worder Improved
x K3U Cluster
Yolo monder Irproved
x Fant C-1
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Table 8. (contd...)
Davs tc green fruit harvest
Decerber 1%85 - April 1986 August - Decerber 1985
Linec % over % over % over % over . % cver % over % over % over
h Mean KAaU BP MF Pant C-1 Mean KAU EP MF Pant C-1
Cluster Cluster
chilld
KAU Cluster 117.10 113.96
Pant C-1 119.00 106 .06
Capgicur
Hungarian Wax 90.25 104.27
Sweet Red Cherry
Pickling Na 99.00
Early Calwonder 101:79 89.85
Cubanel le 100.00 110.44
Yolo Wonder Improved NA NA
Elyhxbrlgi
Hungarian Wax x KAU Cluster 99.56 _-14.97*x 10.31* -3.96 ~16.,33** G§3,25 -18.17%** _10.57** _14.54** _12.01%*
Hungarian Wax x Pant C-1 95.10 -~18.78* -5.37 -9.10 -20.08* B85.42 -28.04** .18.08** _18.77** .19.46**
Sweet Red Cherry Pickling x
KAU Cluster 112.06 -4.30 NA NA ~-5.83 79.15 -30.55** .20.05 ~-25.66* -25.38*
Sweet Red Cherry Pickling x
Pant C-1 102.79 =12.22** Na N3 ~13.62* 85.45 -25.09* -13.69% -16.66 -19.64
Early Calwonder x KAU
Cluster 101.54 ~13.29** -0.01 -7.22 -14.67** 92.81 -18.5* -7.05% -13.19* ~-12.49%*
Early calwonder x Pant
c-1 91.25 ~22,07** -10,35* -17.31**-23.31** G1.72 -19.52* -B8.14x* -10.92* -13.52*
Cubanelle x KAU Cluster 90.64 -22.59* -9.36 ~16.49 .23.83* 85.23 ~25.21* =22.83** _24.04** -19.64**
Cubanelle x Pant C-1 95%.12 =18,77** -4.88 ~13.13 -20.07* 96.79 -15.07** ~B.74** _10,59** ~8.74*x*
Yolo Wonder Improved x KAU
Cluster 99.29 -15.21** Na Na -16.56** G4.92 -16.71** NA Na -10.51**
Yolo Wonder Improved x
Pant C-1 104.00 -~11.18*~* Na NA -12.61** B4.75 ~25.63* NA NA -20.00**

§7



Table 8. (contd...)

Wens Wien Wee Wy, Wap Do Wene Tan W Weas Won Wese Wiees Wions Wenn Wen Wene Winn Wow W o Wi 3B Mo Whae Wene Wy W Waw Wan Wiy, Mo, W W Thus Wis Tisn e W Was Was Wos Mo Wi M Bee W Mg W Wae Wi Mow B

Days to fruit ripeming
August -~ December 19866

% over r c r

Mean KA XQVEr KO Rt
¢hillt
KAU Cluster 125.61
Pant C-1l 117.55
Capsicum
Hungarian Wax 114.83
Sweet Red Cherry Pickl ing 111.33
Early Calwonder 107.41
Cubanelle 121.33
Yolo Wonder IDmproved NA
!’1.‘.!!!-‘3.9!—
Hungarian Wax x XAU Cluster 111.76  ~11.03%~ -2.67 -7 .04 -4.93*
Rungarian wmax x Pant C-1 102.05 -18.75** .11.13** _12.17** .13.19*%*
Sweet Red Cherry Pickiing x KAU Cluster 108.83 -13.36* -2.24 -8,79¢¢ -T.39%*
Swveet Red Cherry Pickling x Pant C-1 101.17 «19.46%* «P.13% _11.58%* 13,934
Barly Calwonder x KAU Cluster 112.17 ~10.69* 4.43 3.73 -4.58*
Barly Calwvonder x Pant C-1 108.67 «13.49%= 1.17 3.39 -7 .55
Cubanelle x KaU Cluster 107.83 ~14.75** _11.13** _12.67** -8, 270
Cubanelle x Pant C-1 115.91 T T2%" -1.39 -2.96 -1.39
Yolo swonder Improved x KAU Cluster 106 .89 -14.90%* NA NA -9 .07
Yolo Wonder Improved x Pant C.} 107.72 -~l4.24%* NA NA -8.36*

O e W S W By, B, Wi W W B Wy W Thoms Wge Wy, W Wns W W B M W W e Mo Wan W Wow “Caaw Meaw Fgn W Mo W Mene oy e W W W Mine Mo Wae Wiae Wan Moy W Mg Mo W Wge W W
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Table 8. (contd...)

Fruit Length (cm)

Fruit Perimeter {(em)

December 1985 - April 1686

August ~ December 1286

Lines % over % over % Over % over % over % over % over % over
¥ean KAU BP »MP Fant Mean KAU BP | A Pant
Cluster C-1 Cluster Cc-1
Chilli
KAU Cluster 4.27 2.94
Pant C-1 5.1% 2.87
Capsicum
Hangarian wax 13.3% 7.22
Sweet Red Cherry 8.55 6.61
Pickling
Early Calwonder 6.71 6.49
Cubanelle 5.55 7.77
Yelo Wonder Improved Na N3
§1 hybrids
Hungarian Wax x KAU Cluster 8,50 99.06** _36.52* ~3.74 63.78*% 4.86 65.31* -32.60%* ~4.33 69.34%
Hungarian wWax x Pant C-1 9,29 133.95** _25,39%* 7.53 92.49** 4,53 54.08 -37.26*%* _.10.21 57.84
Sweet Red Cherry Pickling x
KAU Cluster $.95 113,02** 16.37 55.23** 91.71** 5.18 76.19* -21.63 2.48 BO0.49**
Sweet Red cherry Pickling x
Pant C-1 8.99 110.54*~* 5.15 30.86% 73.22** 5.41 84.01** -18.15 14.14 B88,50**
Early Calwonder x KAU
Cluster 6.66 55.,97** -0.74 21.31 28.32 5.23 77.89* -19.41 10.92 82.23*%*
Early Calwonder x Pant C-1 7.78 82.20%* 15.95 30.76%** 49 ,.90* Tel2 142.18%* S.71 52.14%%148.08**
Cubenel le x KAU Cluster 7.67 79.63** 3B8.19** 56.21** 47.78% 5.14 74.83* -33.85** -3.38 79.09*
Cubanelle x Pant €-1 7.36 T2.36%* 32.61** 37.06* 41.81* 4.85 65.31* ~37.45%* -B.65 69 .33*%*
Yolo Wonder Improved x KAU
Cluster 7.8% 84,78* NA NA 52.02** 5.54 B8B8.43** Nj Na 93,03**
Yolo Wonder Improved x
Pant C-1 8.28 93.91** NA NA 59.54** 6,96 136.73** NA NA 142.51%~*

06



Table 8. {(contd...)

Fruits/plant

December 1985 - April 1986

_.August - December 1986

Lines . o/
% over % over % over % over - over
Mean  XAU BP MP Pant C-1 Mein  KAU
Cluster - Cluster
Chilli
<3QU Cluster 113.50 118.25
Pant C-1 141.00 149.13
Capsicum
Hungarian #Wax 13.580 17.C0
Sweet Red Cherry
Pickling NA 37.92
Early Calwonder 3.90 6.60
Cubanelle 17.00 28.50
Yolo wonder Improved NA NA
P, _hybrid
Hunzariap Wax x
£A\U Cluster 76.00 -33.047* -33.C4*x -13.53 ~46 .09~ 31.73 -22.33**
Hungarian #dax x
Pant C-~1 68.07 -40.,03** _S51.,72%¢ .11.94%% .51.72** 36 .00 -27.27%*
Sweet Red cherry Pick-
ling x KA\U Cluster 59.83 -47.25*~ NA NA ~57.53** 79.50 -33.92*
Sweet red Cherry Plck-
ling x Pant C-1 56.5C =50.22*~ Y NA -53.32%* 75.70 -35.93~~
Zarly Cialwonder x
LAU Cluster 45.C0 -39.47%% -07.33%xx .21.64*% -.07.33%~ 52,25 -50.74«~*
43.C8 =562,0%*%Y 209,45 -40.54*%7 863.45"~ 51.256 -56.07*%*
54,30 1,07 F -54,207¢ ~-1.1% -S4 . 2oxr 7L.75 -=39.23*~
55,42 =31.12%r 80 .53 r  ~23.35°% £52.53%r 25.42 —34.053%*
5,22 -T2 137¢ A IR -S3.30"* T0.03 <40, :13%x
2.1 34,30 PIIRY IR 53,03~ 523,50 -41.39~%~

% over % over % over
3P MP Pant C-1
-22.33%* 35.72%% -33.45*~
-42.33%* 3.53 —42.33%*
~33.62*% -0.01 -47.38%*
-43.24%% L_19.C6%*% _49.24**
~50.74%~ ~5.69 _50.34%x
~-63.53%* _34..7%*% .~.05.63%*
-39.33** -2.21 ~31.85*%*
36,137 25,3477 _Z6.137¢

NA N ~52.53%F
IR N A -53.29¢°~

16



- Decenpter 1%8o

Lires
% ONVEL % Cver 3¢
2 M
181.60C 185,43
1£7.50 154 .80
264 .30 388,65
Sweet Red Cherry Fickling N4 2¢1.7%
Ezrly Czlwonder 12¢.5¢ 23%.8C
137.49 285.5C
NA NA
F,.byErid
Eungarisn wax x KAU Cluster; 400.50 120.53*> £1.18* 75 .30 113.81** 452,80 186 .22*x 25.1¢ 6E.19%= 147.72%*
Hungariarn wax x Fant C-1 385,50 112.2€8=* $5.33* TC.27** 105.16** 415.87 120.7C*= 7.54 43.27*% 113.38=%*
Sweet Red Cherry Pickling x
KAU Cluster 342.00 SE.33%%* Ny NA 82.01x* 425.40 125.70** 45.81* 77.18%* 1ig.27*~
Sweet Red Cherry Pickling x
Pant C-1 303.75 67.26%* KA Na 61.66% 410.6C 117.51** 40.74% ©65.74%x% 11C.67*»
Eszrly Calwonder x KAU Cluster 278,78 53.40% 53.49x TE.G3** 48.35% 35%6.50 €9 .,19** 48 .45* 66 .01%* £2.31%*
Early Calwonder » rant C-1 222.40 61.01%* 55.61* 83.67** 55.61* 351.2¢ 26 .41%* 46 .66* 61.72* BC.2z**
Cubanelle x KAU Cluster 346,25 SU.6T7%* SC.67** 117.02** 84.27%* 394 .38 10G.25%* 38,14 66.43*x 102.385%=
Cubanelle x Pant C-1 291.65 50.32%* 54.55% 75.95%* 54 .95* 330.50 75.45%* 18.76 37.51* 6% .51%*
Yolo wonder Improved x KAU
Cluster 370.00 103.74** NA Na 96 .01** 398.00 111.22** N3 KA 104 .c1**
Yclo Wonder Improvec x
Fant C-1 311.7¢% Ti.67%% Ny N &5.91%* 38%.50 106.71%* Na NA 9% .85

¢S



significant positive hetercbelticsis. The tallest
hybrid was Sweet Red Cherry Pickling x KAU Cluster

(58.68 am) which was ¢4.41% more than KAU Cluster and
13.16% more than Pant C-1. In general, hybrids were
taller than the parents. During Decembers. April 1986,
the tallest hybrid was Cubanelle x KAU Cluster (54.38 cm)
which was taller to the extent of 22.45% over KAU Cluster
and 17.50% over Pant C-1.

2. Primary branches/plant

KAU Cluster had the maximum number of primary
branches/plant (16.62 and 14.42 respectively during
Decembers- April 1986 and August - December 1986). The
hybr ids were intermediate to their parents for this
characters. Cubanelle x KAU Cluster (8.11) and Cubanelle x
Pant C-1 (8.13) ranked first among the hybrids during
first and second seasons. Thia was 51.20% and 43.62%
lesser than KAU Cluster and 13.43X and 31.43% more than
Pant C-1. Primary branches/plant ranged from 5.%52 . 6.93
in other hybride during first gseason and 4.33 - 8.03 during

second season.
3. Tap root leagth

Out of 10 hybrids, four showed significant positive
heterosis over KAU Cluster. All hybrids except three showed
positive heterosis over Pant C.1 for this character.
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4. Primary roots/plant

All hybrids exhibited significant positive
heterosis over Pant C-1. Out of 10 hybrids only four
showed significant positive heterosis over KaU Cluster.
The heterotic increase ranged from 5.31%X to 90.87X over
KAU Cluster and 33.96X to 142.77% over Pant C-.1. The
highest value of primary roots/plant wvas observed in
Hungarian Wax x KAU Cluster (109.54).

S. Days to flower

During both the seasons, all hybrids were earlier
than the common parents KAU Cluster and Pant C.l1 and exhibited
significant negative heterogsis. During December - April
1985.'06, Hungarian Wax x Pant C.l was the earliest (68.79).
whereas Hungarian Wax x KAU Cluster flowered in 56.18 days
during August - December 1986 and showed significant relative
heterosis (-29.49%) and hetercheltiosis (-21.44%).

6. Days to green fruit harvest

All the '1 hybrids were earl ier to common parents
KAU Cluster (117.1) and Pant C-1 (119.00) during both the
seasons. Heterosis ocbserved over KAU Cluster ranged from
~4.30 to ~22.59%. Cubanelle x KAU Cluster was the earliest
which took 91 days to green fruit harvest (December 198S -
April 1986).
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During second season, Yolo Wonder Improved x
Pant C-.]1 was the earliest which took 85 days for green
fruit harvest. All hybrids exhibited significant negative

heterosis over KAU Cluater and Pant C-1.

7. Days to fruit ripening

The hybrid Sweet Red Cherry Pickling x Fant C-1
was the earliest which took 101 days for fruit ripening
followed by Hungarian wax x Pant C-1 (1C2 days). All
hybrids showed signficant negative heterosis over Pant C-1
and AU Cluster. Out of 10 hybrids, only three showed

significant heterobeltiosis.
8. Fruit length

All the hybrids showed positive heterosis over
KAU Cluster and Pant C.l. Among the hybrids Hungarian wax x
Pant C-1 had the maximum fruit length (9.93 cv) which was
more than KAV Cluster and Pant C.l, to the extent of 133.96%
and 92.49% respectively. It was 25.39% lower than the better

parent Hungarian Wax.
9. Pruit perimeter

\ll rybrids exhibited positive significant
heterosis over KAU Cluster (2.94 om) and Pant C-1 (2.87 cm).
Significant negative heterobeltiosis was expressed by
Cubanelle x Pant C-1. Cubanelle x XAU Cluster, Hungarian

Wax x KAU Cluscer and Hungarian Wax x Pant C-1.
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10. FPruits/plant

The 21 hybrids did not show positive heterosis
over the common parents KAU Cluster and Pant C-1. The
hybrid, Hungarian Wax x KAU Cluster had 92 fruits/plant.
All the rl hybrids exceeded the bell pepper parents for
fruits/plant. The bell pepper parents had fruits/plant
ranging from 3.90 (Early Calwonder) to 37.92 (Sweet Red
Cherry Pickling). The r, hybrids ranged from 43 fruits/
plant (Early Calwonder x Pant C-1) to 92 fruite (Hungarian

wax x KAU Cluster).
il. Green fruit yield/plant

During Decembers- April 1986, all hybrids
exhibited significant heterosis over KAU Cluster and
Pant C-1. All hybrids showed significant heterobeltiosis
and significant relative heterosis. The best ylelding
hybrid was Hungarian Wax x KAU cluster (4C0.8 g/plant).
During August - Decesber, 1986 also, all hybrids exhibited
significant heterosis over KAU Cluster and Pant C-1l. The
highest yielding hybrid was Hungarian wax x XAU Cluster
(482.5 g/plant). This was more to the extent of 156.22%
over KAU Cluster (188.43 g/plant) and 147.72%X over
Fant C-1 (194.90 g/plant).

D. Combining ablil ity analysis 4in (hilli

Line x tester analysis was conducted to find

out general combining ability (gca) effectr and specific
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combining abil ity effects (sca). Analysis of variance
for line x tester is presented in Table 9. A comparison
of parents vz, hybrids revealed highly significant
differences between parents and hybrids for most the
characters studied. The differences among the testers
were non-significant for all characters except for
primary roots/plant, fruits/plant and green fruit
vield/plant during August - December '86. Variance due
to hytride were significant for all the characters
studied except for primary branches/plant and days to
green fruilt harvast during Decembers- April 1986.
Fartioning of viriation due to hybride revealed that the
difterences between the crosses due to the differences
among the female parent is MNighly significant for most
of the characters studied. FEstimates of general and
specific combining ability effects are presented in

Takle 1T and li respectively.

1. Plant height

variance due to specific combining abil ity
effects (c-z sca) was larger than variance due to general
combining abil ity effects (c?qcn) during both the seasons.
A significant poeitive estimate of gca effect was observed
in Sweet Red Cherry Pickling (5.12) and Yolo wonder
Improved (3.38) and Cubanelle (3.63). Plant height
increased in Sweet Red Cherry Pickling x Pant C-1 during

both the seaszons and in Yolo Wonder Improved x KAU Cluster



Tible 9. Analyveie of viriance for lire x tester arnalyeis In Capsiur zrruirn
Mcan sguarecs
Lirponent; Plant v-;;inary Taproot Frimary Days D:ys tO Daye to Fruit Fruit Fruits/ Green
cf variation height branches/ lencth roots/ to first fruit length peri- plant fruit
(cm plant (cm) plant flower greer, ripen- (cr) me ter vield/
fruit ing (cr) plant
harvest (g)
Replications El 23.16 0.9% NA NA 66 .28 15.58 KA NA Na 6.38 1562.02
E2 20.37 1.22 20.67 111.02 15.09 1.47 49.0% C.1z 0.13 15.74 1632.51
Genctypes E. 66.98** 14.75** KA NA 87 .28% 193.25** Na Na NA 3475.46%* 15001.56**
E, 154.59** 15.92** 37.87** 614.85%* 349 .62** 288.99** 12C.25** 13.83** 6.12%* 2585,95*% 14475.26*%*
Parents El 75.67**  36.35* KA N 175.27** 294 .55%+* Na Na NA 8277 .90** 5790.91%*
22 113.81**  43.42** 104.77** 166 .97* 138.48%* 92.59%% 126.59** 33.42** 13.61** 1751.55%* 139696.65%%
Parepts Vs. E, 142.83** 4.86** KA Ny 14S.23** 564 .40%> N3 Na NA 6.29 185417.24**
o -
Crosses Ez 1464.46** 2.19 20.19* 3261.10** 4697.08** 3197.07** 629.62** 8.86*% 3.31* 27393.94** 154443.20**
Crosses El 52.77** 1.05 NA KA 21.73*» 37.99 NAa NA NA 332.165%» 918.94**
E2 36.24*%* 4.62%* 9.74%* 6€37.95%~ 7.34% 96 .79** 59.,23** 3.40%~* 2.27* 293.06%* 939.21*
Lines El 54.72 1.37 Na Na 42.39** 22.06% Na NA KA 7.52.57* 1552.07~*
E2 50.51 8.32* 122.55%* 1101.93** 9.28 90.53 46 .57 €.18 3.90 B34.36%* 1558.28%
Testers El 0.07 2.42 NA NA 2.19 35.21 NA NA Na 135.95 1162.05
E2 10.50 3.46 1.03 517.73** 0.08 0.44 42.9¢ 0.87 " 2.53 114.77* 126¢.76*
Lines x El 63.99** 0.39 NA Na 5.77 55.30% Na Na NA 9.82 225.03
Testers
E2 28.41% 1.22 3C.49%x* 204 .04~ 7.20 127.147%* 75.95% 2.02 2.07 6.56 237.50
Error El 7.41 0.58 NA NA 4.05 13.41 A Na Na 9.73 376 .25
52 7.24 0.81 3.07 56.64 12.24 15.33 9.45 1.07 1.04 13.51 349.72
* p = 0,05
** p = 0,01
E.= December 1985 - April 1986

1

E2 = August - December 1986

NA =

Not available

§G



“zble 10. “enerzl]l corhirning akbility effects for yield 2rd ite cormporents in Capeicum annuur

Flant Frirary Taproct Primary D2ys Days to Daye to Fruit Fruit rruits/ Green
:e:c“‘ r:n- length roots/ to Sreen fruit length peri- Elant fruit
?cgfuk ches/ {cm) Elant fiower fruit st e (em) meter yield/
Y plant hzrvest rity (en) planrt
(g)
Lines
Huricarian Wax El C. 58 0.01 NA Ky -4.71 -C.80 A N4 K& 7.11 3C.37*
5 -C.51 -0.32 -2.06** 23.97%* -2.0¢& 0.3% -1.39 C.34 -0.7¢ 17.09 26.92*
Sweet Red Cherry El -z.28* -0.31 NA NA 2.87 4.14 KA Na NA 0.19 -4 .65
Flekiies g 5.12¢% ©0.04  3.13%* -3.58 1.03  -6.65%* -3.29*  1.16* -0.19 5.31  11.26
Early Calwonder E, -4.57** ~0.44 Na NA 2.19 ~-1.37 NA NA NA -6.64% _23.34*
- -1.36 ~0.92 ~4.1G** ~-4.83 - C.15 3.31 2.12 -1.009* 0.69 ~-17.08** _20.80*
&
Cubanelle E, 3.63*% 1.01* | NEY NA 1.71 ~-3.31 NA NA NA 1.07 -6.65
E; ~1.45 1.99*¢ -1.87% ~B.91%* 0.48 2.06 3.57%* _0.78 -0.48 -3.21 -16.52
Yolc Wonder E1 3.38x -0.26 NA NA -2.08 1.26 Na NA KA -1.73 4.71
Improved E, -1.79  -0.80 5,08+ -6.65% 0.7z .82 -0.99 -0.22 0.76 -2.16 -0.87
Tecters
KAU Cluster El .0z -0.35 NA N3 -0.,38 0.74 N3 Ny Na 1.39 7.62
E2 -0.5¢9 0.34 -0.19 4.15% C.05 c.12 1.19 -0.17 ~0.29 2.39 7.97
Pant C-1 El ~0.03 0.35 Na NA 0,38 ~-0.74 NA NA NA -1.3% -7.62
E2 0.59 -0.34 0.19 ~-4.15* ~-0.05% ~0.12 ~1.19 0.17 0.22 ~-2.39 ~7.62
SE (gi) lines E, 1.36  0.38 KA ¥ a 1.01 1.83  Ka NA Na 3.12 9.69
E, 1.08 0.51 .72 3.07 1.42 1.5% 1.26 0.42 0.45 1.84 9.35
SE(gj) Tecsteres E1 ©.86 0.24 NA KA C.64 1.49 Na NA Ny .02 6.13
E? 0.692 0.32 0.45 1.94 c.gC 1.01 0.76 C.27 1.90 1.16 5.91
SE(gi-gj) lines E1 1.92 0.54 Na NA 1.42 2.59 N3 NA NA 2.39 13.72
E2 1.55 .52 1.01 4.35 2.01 2.25 1.77 C.60 0.59 2.5% 13.22
SE (gi-gj) testers E1 1.22 0.34 N3 NA 0.83 2.11 NA N4y NA 1.51 8.67
E2 0.98 0.40 .64 2.75 1.28 1.43 1.12 .39 0.37 1.84 8.36
* b = 0,05 E, - Decenber 1985 - April 1986 NA - Not available
**p o =0.01 E, - August - December 1986
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7atle 11. Specific corbiring ability effecte for yield 1nf its compenents ir Capelcum x c¢hilli croscers
o - : N _Da < Green
- o Pri- to Days ruit fruit
Planc Pr}mary Aap: m3ry nyS First to rrui peri- Fruite yield/
Hybrids height trsnches/ roct roots/ to oreen fruit ength meter rlant T ieme
(en, Flant lencth  plant £10w- fruit ripen- (o) {om) Zo)
tem) €r harvect ing :
Hungarian Wax x KAU Cluster El +2.01 ~0.12 N2 NA C.65 0.327 KA Na Na 0.€8 -3.62
E? -2.12 ~C.40 2.08* +7.99 .73 3.7¢ 2,66* -0.57 0.46 G.49 8.77
Hungarian Wax x Pant C-1 El -2.01 .12 N3 NA ~-0.6¢ -C.37 PN N3 N3 -0.6% 31.62
EZ 2.12 . ~-2.08* -7.¢9 0.73 -3.7% =3.66* 0.57 ~0.46 -0.4% ~5.77
Sweet Red Cherry Pickling 1 -2.33 +0.16 N3a NA 0.0% 1.5¢& NA N4 NA .14 1.94
x KaU Cluster E, -2.16  0.53 -2.43% -6.14  -0.22  =3.27  2.63 0.65  0.18  -0.9¢  -4.27
Sweet ked Cherry Pickling El 3.33 -0.16 N3 N3 ~-C.8¢ -1.58 NA N3 NA -2.14 -1.94
¥ Pant C«1l
E2 2.16 ~0.53 +2.49* 6.14 0.22 3.27 ~2.63 -0,.65 -0.18 0.99 4.27
Early Calwonder x KAU El 0.03 C.04 Na Na -0.76 1.83 RA NA NA ~0.61 -11.04
Clustex , 1.30 -0.18 0.24 3.8  .0.7i  0.42  0.55 -0.38  -0.65  1.02  -6.66
Early Calwonder x Pant E1 -0.03 -0.04 NA NA 0.76 -1.83 Na NA NA 0.61 11.04
c-1 E2 -1.3C 0.18 -0.24 -3.98 0.71 ~0.42 ~0.5% 0.388 +0.65 -1.02 6.66
Cubanelle x KAU Cluster El 0.62 0.12 N3 NA 0.41 ~1.88 Na NA Na 0.68 6.03
E2 0.13 -0.38 -1.4% -2.08 -0.25 -5.90*% ~5,24** -D.33 -0.43 -C.77 -8.00
Cubanelle x Pant C-1 E, -0.62 -0.12 Na NN -0.41 1.88 Na Na Na -0.68 ~6.03
E2 ~-0.14 0.38 1.44 2.0€ 0.25 5.90% S.24** -0.33 -0.43 -0.77 -£.00
Yolo wonder Improved x E 0.66 -0.20 NA Na -0.45 -1.92 NA NA NA 4.64 6.94
KAaU Cluster !
N ’ 2.84 0.44 1.61 -3.76 1.93 .38* -1.61 -0.02 0.42 -1.37 -5.84
Yolo Wonder Improved x E1 ~-0.66 C.20 Na NA 0.45 1.92 NA N3 NA -4.64 -6.94
Fant C-1 E, -7.84 -0.44 -1.61 3.76  -1.93  -4.98%  1.61 0.02 -0.42  1.37 5.84
SE (13) L 1.92 0.54 NA N3 1.42 2.58 N3 NA NA 2.21 13.82
E2 .55 0.52 1.01 4.34 2.02 2.26 1.77 0.59 0.58 2.59 13.22
SE (Sij-ckl) El 2.72 0.7% N4 NAa 2.01 3.66 NA NA NA 3.39 19.39
E2 2.19 0.73 1.43 6.14 2.56 10.22 2.51 0.85 0.83 3.68 18.70
- — N
*p = 0.0% o
*+p = 0,01
El = December 1985 - april 1986
Ez = August - December 1986
KA = Not available



and Hungarian Wax x Pant C..1 during August - December'S6.
Whereae cother hybrides had either negative or very low

sca effects.

2. Primary branches/plant

A significant positive estimate of gca effect
was noted in Cubanelle (1.01 and 1.99 respectively during E,
and 5:2) + The highest estimate of sca effect was observed
in Sweet Red Cherry Fickling x KU Cluster (7.53) followed

by Yolo woncer Improved x KAU Cluster {(7T.44).
3. Tap root length

Hichly significant positive estimate 0f gea
effect war noted in Yolo Wonder Improved (5.08) amnd Sweet
Red Cherry Pickling (3.13). Hungarian wax, Cubanelle and
Parly Calwonder had significantly negative estimates of
gca. Significantly positive estimates of sca were observed
in Sweet Red Cherry Pilcxling x Pant C-1 (2.49) and Hungarian

Wax ¥ KAU Cluster (2008)0

4. Primary roots/plant

Positively significant gca effect was noted in
Mungarian wax (23.97) and KAU Cluster (4.15). out of 10
hybrids, only five had positive values of specific combining
abllity effects. Maximum value of specific combining ability
effect was noted in Sweet Red Cherry Pickling x Pant C-1
(6.14) .
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5. Days to flower

Hungarian max had the lowest value of gca effect
during both the seasons ( -4.71, -2.08 respectively during
E, and E,) which favoured earliness. Cubanelle and Sweet
Red Cherry Pickling had positive values during both the
seasons. Out of 10 hybrids., five had negative estimates
of sca effect during Decembersto April 1986 and the lowest
estimate was noted in RBarly Calwonder x KAU Cluster (-~0.78).
During August to December 1986 the lowest sca effect was

noted in Yolo wonder Improved x Pant C-1 (-1.93).

6. Days to first green fruit harvest

A negative estimate of gca effect was noted only
for Hungarian vax, Early Calwonder, Cubanelle and Pant C-1
during December<to April 1986. During August to December
1986 period, only Hungarian Wax, Sweet Red Cherry Pickling
and Pant C-1 had negative values of gca effect. All others
had positive values of goa effect. The lowest value of gca
effect was noticed in Sweet Red Cherry Pickling (-6.65).
Yolo wonder Improved x Pant (-1 and Cubanelle x KAU Cluster
had significantly negative values of sca effects (-4.98 and
~5.90 respectively).

7. Days to fruit ripening

CGcoa effects were negative only for Sweet Red

Cherry Pickl ing, Hungarian wWax, Yolo wonder Improved and
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Pant C.l. All others had positive values of gca effect
for this character. 8Significantly negative values of sca
effect were ocbserved in Hungarian wax x Pant C-1 (-3.68)
and Cubanelle x KAU Cluster (-5.24).

8. Fruit length

Except Cubanelle, Early Calwonder, Yolo wonder
Improved and KAU Cluster all others had positive values of
gcea effect. Of thase, Svweet Red Cherry Pickling had signi-
ficantly positive value of goa effect for fruit length
(1.16). Sweet Red Cherry Pickling x KAU Cluster and
Hungarian Wax x Pant C-1 had maximum fruit length as indi.
cated by high values of sca effects (0.6%5 and 0.57 res-
pectively) .

$. Fruit perimeter

The gca effect was positive only for Early
Calwonder (0.69), Yolo wonder Improved (0.76) and Pant C-1
(C.29). Out of 10 hybrids five had positive sca effects.
The highest sca effect was observed in Farly Calwonder x
Pant C-1 (0.6S5).

10. Fruits/plant

Hungarian Wax had the highest value of gca effect
in both geaeons (7.11 and 17.09 respectively during E, and
sz) followed by Cubanelle (1.07 in El) and Sweet Red Cherry
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Pickling (5.31 4n ‘2" Out of 10 hybrids evaluated,
only five showed positive sca effecte during both the
seasons. The highest scm effect was noticed in Yolo
wonder Improved x KAU Cluster (4.64 during El) fol lowed
by Sweet Red Cherry Pickling x KAU Cluster (2.14).

11. Greem fruit yield/plant

Among the parents Hungarian wWax had the
highest gca effect (30.37 and 26.92 respectively during
B, and sz) for this character. Positive values of gca
effect were noticed in the case of KAU Cluster (during both
seasons) Sweet Red Cherry Pickling (during xz). Yolo wonder
Improved (during Bl) All others showed negative estimates
of gca effect. Maximum sca effect was noticed in Early
Calwonder x Fant C-1 (11.04 during El) followed by Hungarian

Wax x KAU Cluster 8.77 (during Ez).

Components of variance due to gca and sca effects

and Rq values.

The estimates of variance due to gca and sca effects
were made (Tible 12). Higher estimates of 2 sca were
obgserved for plant height, tap root length, primary roots/
plant, dayas to maturity, days to green fruilt harvest, fruit
length and fruit perimeter during both seasons. The high
values of o—‘z sca indicated precence of overdominance for

these charxscters.
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Table 12. Estimates gf variance components of general combininq

ability (;-2g) specific combining ability (-2s) and Rg
value
W Won B Bow B Wow W Wess By Mo Wan Lo Wae Wan e s Men Len Wy Mgy, Bow MWae Wow Tens L Wy Wiew Wan Waw Tus Mee M B

Characters g'zs o—zq Rg

Plant height (cm) B, 28.29 5.96 0.29
'2 7.08 0.54 0.13

Primary branches/plant Ey -0.06 0.0% 3.2¢
52 0.14 0.72 0.91

Tap root length (cm) E, NA NA Na
lz 9.14 3.08 0.40

Primary roots/plant ‘1 NA NA Na
‘2 45.13 30.04 0.28

Days to flower '1 0.86 1.10 0.72
Ez -1.68 1.61 +2.09

Days to green fruit ‘1 20.95 -4.81 «0.85
harvest k, 37.27 0.59  -0.03

Days to fruit ripening 21 NA NA NA

Fruit length (cm) E, NA NA NA
:2 0.32 0.22 0.58

Fruit perimeter (cm) E, NA NA NA
’2 .34 0.07 0.30

Fruits/plant E, 0.0% 38.36 0.49
'2 -3.47 32.39 0.53

Green fruit yield/plant(g) E, -75.61 48.08 4.68
!2 -56.11 48.61 2.36

e By Wi W W Tiay Waw Baw Wy W Tm Thw B Wan e Ban Biven e Woe Ml Ben W e Wan Mo W Bl W Wiy Weny W W, M

'1 - Decewmber 1985 -~ aApril 1986

'2 - August - December 1986

RA - DHNot available
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The Rg values was the highest for fruit yield/
plant (4.68) followed by Primary branches/plant (3.24).

Association between per se performance and general

combining ability effects.

Correlation between gca effects and per s¢ perfor-
mance of parents for various quantitative charicters was

calculated (Table 13).

Ro significant correlations were cocbserved between
goa effects and per se performance of parents for yield
and any of the yield contributing characters. A negative
correlation was cbserved between gca effects and per ge
performance of parents for primary branches/plant (-0.16)
and days to first green fruit harvest (-0.20) during E,
and tap root length during E, (~-0.74) . all others showed

a positive correlation.

BE. Evaluation of Fl hybrids for field resistance to
bacterial wilt

The 10 '1 hybrids along with Pant C-1 and KAU
Cluster were evaluated for bacterial wilt reaction under
field conditions along with the susceptible check Hungarian
Wax during Decembers- April 1986 and August-December 1986
(Table 14). KAU Cluster was found resistant to bacterial

wilt during both the seasons. During Decemter - 3pril 1986



Table 13. Aszociation between general combining ability
effects and per se performance of parents

T Was Was Mo Ban Wen Tep Mo Mas i Wee Waw Wan Ben Her Was W W War Liaw Bae My Was Mo Wi, Mg Bes e 8

Characters r value

Plant height (cm) 5, 0.17
'2 0.32

Primary branches/plant E, -0.16
Ez 0.07

Taproot length (cm) E, NA
E, -0.74

Primary roots/plant £, NA
E, 0.47

Days to flower ‘1 C.42
'2 0.52

Days to first green fruit ‘1 -0.20
harvest ‘2 0.29

Days to fruit ripening l1 NA
Ez 0.10

Fruit length (cm) E, NA
‘2 0008

Fruit perimeter (cm) E, NA
Ez 0.06

Fruits/plant E, 0.07
Green fruit yield/plant (g) R, 0.69
.2 0.56

e e Wgy Wen We W Wass Mo Woe M T Bige W W Wy Wae Wow W Won B W Wan Mo MWaos Wy, Wiy Wiy Mo 13
NA - Not available
E, = December, 1985 - April 1986

1
'2 - August, 1986 - December 1986
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Table 14. Bacterial wilt incidence as observed in spot

planting

gy Whine W o Wes Wgn Koy as W Lo Wan Kas Tlae Wy W o M Do S Wen Wes Wew Wap W M By Bap e My Mo, W

Wilt incidence Wilt incidence
during December during August-

Lines 1985 - April 96 December, 1986
% Score % Score
KAU Cluster 14.17 R 8.33 R
Pant C-1 83.33 s 51.60 Ms
Hungarian Wax x KAU Cluster 95.83 8 53.30 MS
Hungar {an Wax x Pant C-1 100.00 s 90.00 L
Sweet Red Cherry Pickling x
Sweet Red Cherry Pickling x
Pant C-1 100.00 s 100.00 8
Barly Calwonder x KAU
Cluster S4.54 M8 41.60 MS
mMrly Calwonder x Pant C-1 87.50 8 83.20 S
Cubanelle x KAU Cluster 91.66 8 85.00 s
Cubanelle x Pant C-1 90.80 s 90.00 s
Yolo wonder Improved x
KAU Cluster 52.50 M8 33.30 MR
Yolo wonder Improved Xx
Pant C-1 91.66 8 $5.00 8

Wy B Wiaw My W ey Baw Xy Bew Woe Tew B Wan M Wae W W Wy Waw Wiw Wean W B B Ban Bow T, Wage Wy, My, B
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except the lines Early Calwonder x KAU Cluster (54.54%)
and Yolo wonder Improved x KAU Cluster (52.5%0%), all

were highly susceptible to bacterial wilt. During

August - December 1986, the line Yolo wonder Improved x
KAU Cluster (33.30%) was moderately resistant to wilt.

The lines FPant C.1 (51.6%), Hungarian Wax x KAU Cluster
(53.30%), Sweet Red Cherry Pickling x KAU Cluster (49.80%),
Early Calwonder x KAU Cluster (41.60%X) were moderately
susceptible to bacterial wilt. The susceptible check
Hungarian wax showed 100X wilt incidence.

F. Evaluation of a set of clustered bell peppers

r‘ and 1'5 generations of Sweet Red Cherry Pickling
x KAU Cluster and Hungarian Wax x KAU Cluster were raised
during Decemberk- April 1986 and august - December 1986
respectively. These were evaluated for variabil ity for
yield and its components.

l. r . generation

The wmean, range, coefficient of variation for five
quantitative characters in r‘ generations of Hungarian
wax x KAU Cluster and Sweet Red Cherry Pickling x KAU

Cluster are given in Table 15.

The range for plant height was 14.50 om (HW x xXau)
to 38.00 cx (8kR x KAU); days to first green fruit harvest



Table 15. Mean, range and coefficient of varfation (cv) for yield and {ts components in r‘
generations of Hungarfan Wax x KAU Cluster and Sweet Red Cherry Pickling x
KAU Cluster crosses

e W W By W Wegs B W Ty W Wy Wi Fome Mows Thiap Mo Mo T W W B, W W Were Wegs W Mo Wi W Wy W W W Wi Feas Wam W Mg Wy, Wens Wane W W Mns Wan Wae W Weaw 18

Days to first
Plant height green fruit Clusters/plant PFruits/plant Yiela{phnt
(cwm) harvest (g

Mean HW x KAV 23.42 + 1.62 83.17
SR x KAU 24.95 + 2.37 97.42

2.42 8.14 + 1.04 38.75 + B8.02 146.25 + 41.56

-+ i+

mnq. K x KAU 14.50 - 330& 76.00 - 90.00 7.00 - 14.00 17.00 ~ 59.00 95.00 283.00
SR x KAU 15.50 -~ 38.00 96.00 - 105.00 2.30 - 14.00 13.00 -~ 32.00 %0.00 - 270.00

cv HW x KAU 24 .95 7.13 33.78 41.39 56 .85
Sk x KAU 30.04 3.19 58.76 31.28 41.98

e T Whan W Won W W Wian Mo Feow Bge Ty, Wapy We T Mioew Mo W Wrow e Ve Whowe W Whise Tm Wone Moo Whuw thue We W Weo Wi B Wi Mg Wen Wan s Wew Moo Wow Han Map M, By e By, B
HW X KAU - Hungarian wWax x AU Cluster
SR x KAU -~ Swet Red Cherry Pickling x KAU Cluster
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76 .00 (HW x KAU) to 105.00 (SR x KAU); Clusters/plant
2.30 (SR x KAU) to 24.00 (MW x KAU); fruits/plant 13.C0
(SR x KAU) to S59.00 (HW x KAU) and yield/plant 90.00 g

(S8R x KAU) to 283.00 g (HW x KAU). The highest estimate
of coefficient of variation was observed for clusters/plant
958.76) followed by yield/plant (56.8S5).

2. '5 generations
2.1 Hungarian wWax x KAU Cluster

Nine selected lines of Fs gereration of the cross

Hungarian Wax x K\U Cluster were evaluated (Table 16).

Plant height ranged from 11.00 cm (2-2 and 2.5 t¢o
46.00 cm (4-6). The highest coefficient of variation for
plant height was observed in the line 23 (33.88). Days to
green fruit harvest ranged from 60 days (1-5) to 110 days
(3-1). The coefficient of variation was maxiwwm in the
case of 26 (13.98). Considerable variation among the geno-
types was observed for clusters/plant. It ranges from
1.00 - 12.00. The cv was highest in the case of 2.5 (67.06).
rruits/plant ranged from 4.00 to 50.00. The highest esti-
mate of cv was observed in the case of 2-2 (66.82).

The yield/plant ranged from 20.00 g (39) to 23%.00 g
(23). The highest estimate of cv was i 2-5 (73.96). The

lowest estimate was observed in 3.1 (42.31).



Table 16. Mean, range and coefficient of variation (cv) for yield and yileld contributing

characters in ’5 generations of Hungarian Wax x KaU Cluster

e Wase Weass s Waw Won thew Wae Tam Tlon Moo W o Mo Won Wow W Mo W 2an Mon Ws Moe Wys Bgs Fen Sew e T Bow Row Bae e M Rae Lar Bos Ben Wan Wan Tee Mon e Ban Wae o Do W B

Days to first

Pedigree Plant height green fruit Clusters/plant Fruits/plant Yield/plant
number (em) harvest (g)
T 1 2 3 4 5 3
Mean 18.25 + 1.08 84.33 + 1.43 5.50 ¢ 1.09 14.75 + 1.75 88.25 &+ 19.12
1 - S Range 15.00 -~ 21.00 80.00 -~ 90,00 3.00 -« 9.00 9.00 -~ 18.00 40.00 -~ 143.00
cv 11.86 4.15 39.62 23.67 43.22
Mean 21.42 ¢+ 1.42 77.80 + 1.49 3.95 + 0.43 16.53 + 3.33 93.38 + 14.84
2 -2 R!l’lg& 11.00 - 40.00 69.00 - 85,00 2.00 - 8.00 7.00 - ‘20& 41.00 -~ 2230&
cv 33.11 7.41 47 .56 66.82 63.5
Mean 19.17 + 1.06 82.75 4+ 0.97 4.00 + 0.79 9.2+ 1.73 46.80 + 9.67
2 - 3 Raﬂw 15.@ - 24.m 80.00 - 96.00 1.00 - 6ow 4.00 = 1‘.“ 25000 - 85-00
cv 13.53 2.62 0.45 42.04 46 .27
Mean 14.10 2 0.78 73.80 k4 3.18 2.80 k4 .78 16 .00 2 6.83 65%.00 b 4 21.5
2 - S Range 11.00 -~ 17.00 61.00 - 83.00 1.00 - 6.00 6.00 - 46.00 40.00 - 155.00
cv 13.53 9.63 67.06 6.54 73.96

T Man Wy Tos Wan Taw s Won Ban My Man S W Wegy Mg oo T Ty Tow Man e Wene Fenn Moy on Wom Ton Wlow Mip e Line Moy Wy, Wy Wy Lhaw Wene Wan Moy Wen Waw Mo Wap By, Woy W Moo B |

contde..
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Table 16. (ecbtd...)

W e T Mo Wy Wen WMo Tan W M W e Tow W W Wene Wenw Tins e W Mas Tone Whs Mieae Wew Mow B Wae Waw Tins Wae Dus W Weae Wi e B Tae Wew Wee e TWen Moo Wes W W Wens W W Wi Wi 18

1 2 3 4 S 6
Mean 27.09 + 1.23 87.40 + 1.74 4.70 ¢ 0.86 22.00 + 4.16 106.18 ¢+ 13.54
-1 Range 18.00 -~ 30.00 83.00 ~ 110.00 1.00 - 10.00 6.00 -~ 50.00 41.00 - 181.00
cv 16.92 6.29 57.91 62.68 42.31
4 -6 Mean 24.31 + 1.22 75.10 + 0.79 4.63 ¢+ 0.31 19.55 ¢+ 1.43 106.74 + 9.56
Ra nge 15.00 - 46.00 60.00 -~ 82,00 1.00 . 9.00 11.00 - 40.00 57.00 - 215.00
cv 29 .66 9.01 39.52 32.73 39.06
Mean 23.09 + 1.11 80.64 + 1.29 5.38 ¢+ 0.29 21.68 + 1.32 116.24 + 7.88
23 Range 12.00 - 34.00 64.00 - 88.00 2.00 - 11.00 B8.00 - 42.00 55.00 - 235.00
cv 33.88 9.18 37.71 40.46 45.99
Mean 17.38 + 1.08 75.83 + 4.33 2.63 + 0.0 17.60 &+ 4.02 113.36 2+ 31.20
26 maq‘ 13.00 - 22.00 64 .00 - 87.00 1.00 ~ 4.00 6.00 - 28.00 30.00 -~ 185.00
cv 17.95 13.98 32.65 50.8%9 61.38
Mean 24.26 + 0.85 84.25 + 1.55 4.88 &+ 0.65 16.58 ¢+ 2.68 85.23 ¢+ 12.74
39 Range 18.00 - 30.00 75.00 -~ 88.00 2.00 ~ 12.00 6.00 - 33.00 20.00 - 155.00
cv 14.45 6.36 $3.23 56.0S 53.89

By Wi W Wen Phe Ren Do tan Haw Toge T Law Taw Sbow Dae Tas ve Ry 3ien Ber Dun Bap gy e Bon Hae s Ras ton Tas By Bow Mer Dew Ker T S S Mep Wep Moy 1w Waw Ban Tien Wi Was By, Wy Wow Wes I8
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2.2 Sweet Red Cherry Pickling x KAU Clugter

The extent of variabil ity present for yield and
its components weére measured in terms of range, mean and
coefficient of variation. The results obtained are pre-
sented in Table 17.

Plant height ranged from 125cm to 53 cm with a
general mean of 20 cm (11-2), 18.68 cm (II.8), 16.40 cm
(111-6), 22.0% om (IIL-7), 18.5 om (1), 32.64 om (2),
26.91 cm (27) and 30.64 cm (28).

Days to first green fruit harvest ranged from 75.00
(II-.2) to 99.00 (IIXI.6). The highest estimate of cv was
observed in 28 (5.%57). Clusters/plant ranged from 1.00 -
15.00. The estimate of cv was highest in the case of
II-2 (74.71). Considerable variation among the genotypes
were observed for fruits/plant. The range for fruits/plant
was 6.00 to 70.00. Highest cv for this character was
observed in I1I-2 (47.02). The yield of green fruit/plant
ranged from 40.00 g to 372.00 g. The highest cv was
observed in 2 (53.74).

Considerable variability for fruit clusters/plant
was observed in Ty generations of Hungarian WRx x KAU
Cluster and Svweet Red Cherry Pickl ing x KAU Cluster. The
frequency distribution of clustered plants are appended
(Appendix I & I1I).



Table 17.

Mean, range and coefficient of variation (cv) for yield and its components in F
generations of Sweet Red Cherry Pickling x KAU Cluster

S

e i It 1o Hvw W Thes Mg Wi, B o T e Wi Wi Wene Lo W Fw Thare W Fg e Mo Wene W Mon W Fos, Thnn Wi By Mo oy Wi Wi Wine Lo MW W v Thaw Wane Won Wy Won o oo BB

Days to first

Pedigree Plant height Clusters/ Fruite/Plant Yield/Plant
green fruit
e ™ _barvese Pt e e oo @ _ .
) § 2 3 4 -] 6

Mean 20.00 * 1.18 80.80 b d 0.86 3.9C 4 0.92 14.09 + 1.99 83.00 hd 10.89

11-2 Range 16.00 -~ 30.00 75.00 - 83.00 1.00 - 12.00 6.00 - 28.00 45.00 - 163.00
cv 19.54 3.40 74.71 47 .02 47 .30

I1.8 Range 12.50 - 21.00 79.00 - 83.00 1.00 - 8.00 6.00 . 15.00 45.00 -~ 94.00
cv 15.03 1.58 $2.62 29.11 26 .04

Mean 16.40 ¢ 5.95 92.40 + 2.15 5.40 + 0.66 20.20 + 1.87 105.40 + 9.42

I1I.6 Range 25.00 - 35.00 84.00 . 99.00 4,00 - 6.00 14.00 . 27.00 80.00 - 140.00
cv 81.11 $.19 27.71 20.63 19.98

Mean 22.05 + 1.30 80.30 + 0.5 2.36 &+ 0.39 16.14 + 2.21 92.13 + 15.44

I11.7 Range 18.00 - 28.0C 78.00 -~ 83.00 1.00 - 6.00 8.00 -~ 29.00 $5.00 ~ 197.00
cvY 18.68 2.69 54.93 38.78 47 .41

W Wen Bew Wog B, Thie Mun Wap Wee Tes Hae Tew Mo Tue Kur Bow S Los Bas e Ra Hwe T Maw Bun o age Was Ban BRoe Waw Mar Wae W D Muge Moo Wy, Mo Wy, Wime W My, Wiy Ty Whon e 1|

contde...
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Table 17. (contd...)

Wew e Wiee Wy Miaw Wiey Wy, W Wanr W My Wi Wine By, My, Wes Wy Wan Vo Wan Baw Won Wen, Wan M Weaw Ko Mo Won Won Wiges Wign Won Won Wop Moy Wi Wy W Wi Wy gy Ty Mhian W Whous W, W,

1 2

1 Mean 18.50 »+ 1.33
cv 16.03

Mean 32.64 + 2.23

2 Range 231.00 -~ 46.00
[ 4 25.54

Mean 26.91 ¢« 1.73

27 Range 15.50 -~ 41.00
(o 4 26 .49

Mean 30.64 + 2.57

28 Range 26.00 - 53.00
cv 31.41

Wy B Wy s Wpe Wy Las Won K Wenw Son Wee Wos MWow Wi B Wine T W Wiy, Mg Bhae Men Waw e War Wae Wae Mo W Wy, Wy, Wy, Won Moy W Wiy, Wy Wy Whone T W Wy, B Wy, Wiy e Moy I8

Wt W A I

3 4 -] 6
79.00 + 1.46 3.80 + 0.72 14.25 + 1.75 110.75 + 15.01
77.00 . 84.00 2,00 ~. 6.00 10.00 ~ 19.00 85.00 -~ 160.00
3.69 42.11 24 .49 27.11
84.00 ¢+ 0.68 5.57 + 0.58 13.00 + 1.68 69.58 1+ 10.79
81.00 - 84.00 1,00 =« 9.00 7.00 «~ 25.00 40.00 -~ 145.00
3.03 38.80 40.70 53.74
87.45 3+ 0.47 4.94 ¢+ O0.68 29.62 + 3.45 179.16 3+ 21.36
86 .00 - 89.00 1.00 ~ 13.00 6.00 -~ 55.00 $0.00 - 300.00
1.78 58.62 42.07 41.31
‘717.00 - BB8.00 3.00 - 15.00 18.00 -~ 70.00 103.00 - 372.00
557 51.% 32.26 25.81

o
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Mean, medisn and wvariance for clusterness in Fg
generation of Hungarianm Wax x KAU Cluster and Sweet Red
Cherry Pickling x KAU Cluster are given in Table 18.
Hungarian Wax x KAU Cluster has a mean of 4.29 with median
6.5 and variance 11.13. Sweet Red Cherry Pickling x KAU
Cluster has a mean value of 4.49, a median 8.00 and wvariance

17.50.
Evaluation for wilt resistance

Selected clustered bell pepper lines were evaluated
under field condition for resistance to bacterial wilt.
The lowest percentage of wilt was observed in 1I.1 of Fg
generation of Hungarian Wax x KAU Cluster (21.43%X) and was
moderately resistant (Table 19). I-5, II.2, 1.5, 1i=6, 23
and 26 were also recorded as moderately resistant. Pe
generation of Sweet Red Cherry Pickl ing x KAU Cluster was
susceptible to wilt. The description of the selected

clustered bell peppers is appended in Appendix III.

G. Association between root characters and fruit yield,
primary branches/plant and plant height

Significant positive correlation was observed between
primary roots/plant and fruit yield (0.65). cCorrelation (r)
between primary roots/plant and plant height and primary
branches/plant; root length and yleld/plant, plant height
and primary branches/plant were not significant (Table 20).



Tabke 18. Mean, median and variance for clusterness
in P, generation of Hungarian wWax x KAU
Clunzar and Sweet Red Cherry Pickling x
KAU Cluster

B W W 1y T W W Wen e M oy Wy Wige M Mo Thew Wy, D Win Wi Wnso Moy, W, B, Wy Wy, B, 88

Mean Median variance
Hungarian Wax x
KAU Cluster 4.29 : .84 6.5 11.1)
Sweet Red Cherry
Pickling x Kau
Cluster 4.49 + 1.12 8.00 17.%0

Mae Wee Wan W Whe Tue D ow e Wiew Wen Biow Mon Wow B Maw Wy oo Won Wos Mo Vs T T e Saw My, B8
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Table 19. Bacterial wilt incidence in r‘ and Fg generations

of Hungarian Wax x KaU Cluster and Sweet Red
Cherry Pickling x XAU Cluster

e Thar T e Mg W Won Wes Tige Mgy Mg W W W Waso W Wy Wine W Moy, FB s Wi Thun B T Wy Loy Wop W W,

Wilt incidence

Pedigree o Score
Fe
Hungarian Wax x KAU Cluster 60.00 ms
Sweet Red Cherry Pickling x KAU
Cluster 65.71 -
Fg
Sweet Red Cherry Pickling x KAU
Cluster
I1-2 43.00 MS
I1.8 48 .00 ms
I11.7 23.38 MR
I11.6 26 ,60 MR
1 26 .80 MR
2 $3.3) M8
28 56 .36 Ms
27 55.71 us
Hungarisn wWax x KAU Cluster
1.5 28,57 MR
I1-1 21.43 MR
I11-2 34.28 MR
I1-% 35.71 MR
I1X-1 40 .00 M8
IvV-6 22.50 MR
23 3e.33 MR
26 30.00 MR
39 45.45 Ms

W Wen e Blag Wer Wep Won Man B Wow W Moo Wew Kan W Ban Wow Wy Mo Wy Mae Mine W MW W Wase Mg Wy, By, Wiy, 38



Table 20. Correlation between root characters and
plant height, primary branches/plant and
fruit yield

D W Wns W Wy Wy, o Wi Wigw My Wy, W, Wy, Wy, Moy Wy, W, B8, W, B, IR, B0, WMo, Wy, 5, 8K, OB

Tap root Primary roots/

Characters length plant
Fruit yield 0.23 0.65%*
Plant height 0.14 0.41
Primary branches/plant -0.08 -0.10

o W W Wvee Wy, W Wl W Waw Ty W e W Moo Wi Mow W, oo e W W Wy, W, W0, By, W, B

** o = 0.01
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DISCUSS IOR

Bell peppers (Capgicum qnnuuym L. var. grosgus
Sendt.) are important fruit vegetables used in many forms

of cookery. Being a newly introduced crop to Kerala, a

few relevant information are only available on the suita-
bility of this crop to the warm huxid tropical climate of
the State. It grows well in a relatively cool climate and
is suited for growing in hills during summer months
(Hosmani, 1982). Dry weather is necessary during fruit
maturity of the crop. The maximum set of peppers occur

at a temperature of 11°C - 18°C (Cochran, 1936). High day
temperature (20-24°C) and low light intensity (30X shade)
enhance flower drop (Rylski and Halevy 1974). The ideal
804l pH 18 6.0 to 6.5. The above requirements of bell
peppers make it a difficult crop to be grown under the warm
humid tropical conditions of Kerala. September-February
months would be the possible growing season for the crop.
Many of the bell peppers are susceptible to bacterial wilt.
Unl ike bell peppers, hot chillies are grown throughout

the year in Kerala. The hot chillies set fruits at a high
temperature of 35°C to 37°C. The varieties KAU Cluster and
Pant C-1 are grown under high temperature and high humid
conditions. Peter gt al. (1964) reported resistance in KAU

Cluster and Pant C-1 against Pgeudomonag solanacearum E.F¥.
Smith. Wilt resistance in KAU Cluster was again confirmed
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by Pious (1985). KAU Cluster and Pant C-1 as sources of
resistance to bacterial wilt can be exploited in growing
bell peppers under the warm humid conditions of Kerala.
Any attempt on heterosis breeding in bell peppers making
use of the adaptable local lines like KAU Cluster and

Pant C-1 would be largely welcomed.

Success of any breeding programme depends primarily
on the extent of variability in the base population.
Evaluation and estimation of genetic variability, herita-
bil ity and expected genetic advance are pre-rejuisites for
any crop improvement programme. In the present investiga-
tion, the contribution of genotype to the phenotypic
expression of different characters was studied. The extent
of genetic variability wvas estimated in a set of two chilli

lines, five capsicum lines and 10 capsicum x chilli ’1 crosses.

Phenotypic coefficient of variation (pev) was maximum
for fruits/plant (61.14 and 57.64 during E, and K, respecti-
vely) followed by primary branches/plant. The h1§h estimate
of phenotypic coefficient of varlation (pcv) for fruits/plant
was earlier reported by Hiremath and Mathapati (1977),
Kshirsagar gt al. (1983) and Gopalaxrishnan (198S). The
lowest pcv was recorded for days to fruit ripening (7.23 in
E, and 6.12 in 82) . Singh and 8ingh (1977), Ramalingam
(1979) and Gopalakrishnan (198%) also observed a low estimate
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of phenotypic variation for dayes to red chilli harvest.
Righ heritability was observed for primary branches/plant,
plant height, days to flower, days to first green fruit
harvest, fruits/plant and green fruit yield/plant.

Heritabil ity values give an indication of the
effectiveness of selection on the basis of phenotypic
per formance. Heritability along with estimates of expected
genetic advance should be considered more than heritability
per s¢ while making selections. Higher heritability coupled
with high estimates of expected ganetic advance for plant
height, days to flower, days to green fruit harvest,
fruits/plant and fruit yield/plant reveal the involvement
of additive gene action. Similar observations were algo
made by Kehirsagar gt al. (1983) and Arya and Saini (1976).
Moderately high estimate of heritability and expected
genetic advance was obgerved for primary roots/plant and
days to fruit ripening. High estimate of heritabil ity and
expected genetic advance for these charactere fndicated
that they could be improved through appropriace selection
methods. Fruit length and fruit perimeter had a low herita-
bility and a lov expected genetic advance. This shows the
impact of enviromrent on fruit perimeter. The high influence
of environment on fruit perimeter was earlier reported by
S8ingh and Singh (1970) and vadivel et a). (1983). Primary
branches/plant has high heritability value but the expected



genetic advance was low. This indicates the involvement
of non-additive gene action for this character. This was

subsptantiated by the reports of Awasthi et al. (1976).

Heterocsis breeding was extensively explomed and
utilised for boosting up yield in a numder ©of economically
important crops. The prevalence of heterosis has practical
impl ication only if heterosis is explored on a rather
extensive scale and highly heterotic crosses were easily
and quickly separated out. Information on genetic diver-
gence of the materials nd combining ability would facilitate
the cholice of parents for hybridiszation and in isolating
promising rl hybrids for further exploitation. The line
x tester analysis helps to determine both general (gca) and
specific (sca) combining ability of parents and hybrids
respectively. Ceneral and specific combining ability oould
be attributed to additive and non-additive type of gene

actions respectively (Sprague and Tatum, 1942).

A comparison of parents Vs hybrids (Table 9) revealed
highly significant differences between parents and hybrids
for all the characters. This could be expected because
the lines and testers wvere genetically divergent and placed
under separate clusters. The varietal association in
different clusters was slightly disturbed with changes in
seasons. There was shifting of varieties from one cluster

to apother. It is likely, because these estimates are
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obtained from quantitative characters which are affected
by genotype x enviromment interactions. Eventhough a
positive correl:tion was observed between the genetic
distance of parents and '1 performance for yield it was
not szignificant. This may be due to the fact that only a

lower number of genotypes (6) were taken for the estimation.

Combining ability analysis revealed the importance
of non-additive gene action as indicated by high 63 sca
for all characters except primary branches/plant, days to
flower, fruilts/plant and green fruit yield/plant. High (?
gca along with high Rg value for the above four characters
indicated invclvement of additive gene action for the
control of these characters. Preponderance of additive
gene action for these characters was obgerved by Lippert
(1975), Milxova (1979) and Gopalakrishnan (1985). Since
there was preponderance of additiive gene action for the
above characters, significant advancement could be achieved
in the segregating generations using asimple selection
procedures. Comparatively equal values of variance due to
both gca and sca for fruit length indicated the role of both
additive and non.additive gene action for the control of
the above character. Fecurrent selection could be used for
improvement of such charicters. Milkowva (1977, 1979) observed

additive and non-additive gerne action for fruit length.

The F, hybrids were better in yield and earlier to

flower compared to the common parents KAU Cluster and Pant C-1l.
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The phenomenon of heterosis is conspicuously evident in
the hybr ids developed {in the study (Tables 22 and 23).

Cut of 10 hybrids, Sweet Red Cherry Pickling x Pant C-1l

was the tallest (64.11 om) and had significant relative
heterosis (26.24%) and heterobeltiosis (24.%53X). This
hybrid resul ted from a cross between two good general
combiners. The sca effect of the above cross in which

two good general combiners involved was only 2.16. This
indicated that hybrids with high per ge¢ performance may
not necessarily have a high sca effect. Primary branches/
plant was maximum in Cubanelle x Fant C-1 (8.13) exhibiting
a significant heterobeltiosis (31.34%) and relative hetero-
sis (40.29%). But the sca effect was maximuw in Sweet Red
Cherry Pickling x KAU Cluster (0.16 and 0.53 respectively
during E, and Ez) + The per se performance of this hybrid
was lower which may be ascribed to the involvement of a
poor combiner . Out of 10 hybrids, four showed relative
heterosis and seven showed hetercbeltiosis for tap root
length. 1he hybrid Yolo wonder DImproved x KAU Cluster had
the maximun tap root length (18.94 cm). Popova and
Mihailov (1975, 1976) reported heterosis for root length.
rour hybrids showed hetercbeltiocsis and relative heterosis
for primary roots/plant. Hungarian Wax x KAU Cluster had
the maximum primary roots/plant, and had the highest relative
heterosis (65.07). The above hybrid had high sca effect
(7.99) and its parents were good general combinere.



Table 21. Number of 'l hybrids exhibiting desirable heterosis over Pant C-.1
and KAU Cluster during December, 1985 . April 1966

Wan Wy By Wy Ty T Wie W T T W W W W, W Wi Ween M M s W W B Wi Ms e M Fine T e Wiare Wy Wy M, B, T When W M, 4B
Economic characters

Days to harvest Yruite/plant Green fruit
yield//plant
Number of Fy hybr ids
with desirable ° NIL 10
heterosis (9) (10)
Name of the most out- Cubanelle x KAV Rungarian Wax x
standing hybrid Cluster - KAU Cluster
(Cubanelle x KAU (Hungarian Wax x
Cluster) - KAU Cluster)

W W Dteus Wie M Wi Wy W W WL Mg M Whoasr Wine M Wass Wow Wnss Fiany Wy T Wy Wi Wiy Moo Bl Wy Wene Wiom Wiy Mge. W Kare e Whaw W Wi Wy, Wi, B

Figures in parenthesis indicates hybr ids exhibiting desirable hetercsis over
KAU Cluster

L8



Table 22. NRumber of ?1 hybrids exhibiting desirable heterceis over Pant C-1 and
KAU Cluster during August - December 1986

M W Ty, Ty W Whane M e Whens W W P, Mg T W P T Wi MW W Wone W My Wy, Wi, W, Wiy, Wiy, My, Wi Wiy My, T Wy, Ty Towr Tan Fian Weaw T W B

Economic Characters

Days to harvest Fruit/plant Green fruit yield/plant
Rumber of rl hybrids
heterosis (10) (10)
Name of the most out. Sweet Red Cherry - Hungarian wWax x KAU
standing hybrid Pickl ing x KAU Cluster

Cluster (Rungarian Wax x
(Sweet Red Cherry KAU Cluster)
Pickling x KAU
Cluster)

g War Was Wan W Doy, Wy Tan Rew Wean When Whan Tew Was W My Won W Waw Woe Wan Fan Wan Pow Bom Mew Sas Wean Baw Wy Tan Wias Mo W Biae Wy WMo W Mige Wens Wiam W

Figures in parenthesis indicates hybrids exhibiting desirable heterosis over
KAU Cluster

§5
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All the hybrids were earlier than the common parents
KAU Cluster and Pant C-.l1 for days to green fruit harvest.
Yolo wWonder Improved x Pant C-1 was the earliest among
all the hybrids. The hybrid Cubanelle x KAU Cluster had
maximum negative value of sca effect (~5.70) and
heterobeltiosis. The per ge¢ performance of this hybrid
was lower which may be ascribed to the involvement of two
poor combiners in the cross. Out of 10 hybrids, three
showed significant negative heterobel ticsis and five
exhibited significant relative heterosis. Fruit perimeter
was maximum in the case of Rarly Calwonder x Pant C-1 (7.12 cw).
Thies hybrid had the maximum sca effect.

Hungar ian Wax x KAU Cluster produced maximum fruits/
plant (76 and 92 during E, and E, respectively) which may
be due to the involvement of two good general combiners.
Varying extent of heterosis for fruits/plant was observed
by Pandey gt al. (1981), Murthy and Lakshmi (1983),
Gopalakrishnan (198S). ill hybride exceeded the mid-parent
for fruit yield/plant. Hungarian Wax x KAU Cluster yielded ~
the maximum (400.%5 g/plant {n E, and 482.8 g/plant in Ez)
(Fig.3). The high yield in above cross is resulted from
increase in the number and size of fruits/plant. Thisg hybrid
had relative heterosis of 79.39% in E, and 68.19% in E,_.

1 2
Taking into account per ge¢ performance (425.4 gm/plant) and

heteroeis, Sweet Red Cherry Pickling x XAU Cluster was the
second best combination (Fig.4). During Decerber'sS . April’'sé
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period Hungarian Wax x Pant C-1 was the second best
combination (415.87 g/piant) (FPig.5). In the above
heterotic hybrids the patents belonged to different
clusters. Varying extent of heterosis for yield was
earlier reported by Pandey et al. (1981). Murthy and
Lakshmi (1983), Gopalakrishnan (1985), Pious (19%5).

The performance of all the hybrids were better
during August - December ‘86 compared to December 'S5 to
April '86 period. This is due to the favourable environ-
mental condition prewvail ing during Auguest to December '86.
All the F, hybrids were solitary fruited and were pungent.

Commercial cultivars of chillies and capsicums
are solitary fruited. The solitary bearing habit limits
mechanical harvesting and makes harvesting process labour
intensive. Nearly 20 per cent of the cost of cultivation
of chilli is for harvesting of fruits alone. The concept
of clustered bell peppers assumes importance in this context.
Attempts are made at Kerala Agricul tural University to
develop clustered bell pepper lines, adapted to Kerala
conditions. Pious (1985) developed a set of clustered
bell peppers by crossing bell peppers like Hungarian wax;
Sweet Red Cherry Pickling with hot chilli - KAU Cluster.
Trese lines needed continuous evaluation. The present
investigation was mainly undertaiken to study the variability

present in the segregating populations of clustered bell
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peppers and to select elite plants. Considerable
variations was observed in the population for all the
charactere gstudied. There is scope for further selection.
Clustered bell peppers with desirable characters were
identified and progressed (Fig. 6 to 9).

Evaluation for wilt resistance showed that the
line XAU Cluster (Fig.10) wae resistant to wilt confirming
the earlier reports of Peter et gl. (1984) and Picus
(198%). During December - April period all F, hybrids
except Early Calwohder x KAU Cluster and Yolo wonder
Improved x KAU Cluster were susceptible to wilt. These
two hybrids were moderately susceptible. During August -
Decenber period Yolo Wonder Improved x KAU Cluster was
moderately resistant to wilt. Evaluation of segregating
generations of Hungarian Wax x KAU Cluster and Sweet Red
Cherry Pickling x £AU Cluster for wilt resistance showed
that out of 19 lines 10 were moderately resistant to wilt.
Others were either susceptible or moderately susceptible
to wilt. The line Pant C-1 was found susceptible to wilt

under Vellanikkara conditions.

The present investigation was mainly under taken
to make the bell peppers adaptable to warr humid tropical
climatic conditions of Kerala by using adaptable local

linee. As per the earlier reports pronounced heterosis
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was founi for different quantitative characters. Hungarian
wax x KAU Clugter wag found to be the most promising hybria,
followed by Sweet Red Cherry Pickling x KAU Cluster .

These promising hybrid combinations can be used further

for selecting desirable segregants in subgequent generations.
EBvaluation of clustered bell pcpp-fa resulted in selection
of elite plants and these selected clustered plants were
progressed for further evaluation. The development of
clustered bell peppers dwarfer {n stature and adaptablile

to wvarm humid conditions carrying resistance to bacterial
wilt is a longterm breeding objective. A part of the
present work aimed at progression of the above lines and
identifying such elite plante. %o this limited objective,
subastantial progress has been made.



rig. 3. ’1 hybrid, Hungarian Wax x KAU Cluster

rig. 4. r, hybrid, Sweet Red Cherry Pickling x XKAU Cluster






Fig. S. r1 hybrids, Hungarian Wax x Pant C-1

Fig. 6., Hungarian Wax x KAU Cluster I.5-.3






Fig.7. Hungariam Wax x KAU Cluster I-5-4

Fig.8. Hungariam Wax x KAU Cluster 23-24






Fig.9. Hungarian Wax x KAU Cluster 23.20

Fig.10. Spot planting with the suscept wilted
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SUMMARY

The present studies wvere conducted at the College
of Horticulture, Kerala Agricul tural University, Vellanikkaras
during July to December 1985-86. The materials for the
study cowprised of five lines of bell pepper, two lines of
hot chillies and their 71 hybrids. The magnitude of vari-
ability in the materials was assessed. 7The F, heterosis
in intervarietal crosses was estimated for exploitation of
hybrid vigour. Line x tester analysis was done to estimate
the combining ability effects. The '1 hybrids along with
hot chillies were evaluated for wilt resistance by spot
planting. A set of clustered bell peppers was evaluated
for yield and its components. The association between root
characters tap root length and primary roots/plant with
vyield wvas also observed.

The genotypes differed significantly for plant
height, primary branches/plant, tap root length, primary
roots/plant, days to flower, days to green fruit harvest,
days to fruit ripening, fruit leangth, fruit perimeter,
fruits/plant and green fruit yield/plant. Phenotypic
coefficient of variation was maximum for fruits/plant
(61.14 and 57.04 respectively in E, and lz). High herita-
bility coupled with high magnitude of genetic advance was
ocbserved for fruits/plant. Plant height, days to fruit
ripening, fruit length and fruit perimeter having moderately



high heritabil ity had only a low expected genetic advance.
The parental genotypes were classified into three and

four clusters during first and second seasons respectively.

All hybrids except two showed significant positive
hetercbheltiosis for plant height during August - December
1986. The tallest hybrid was Sweet Red Cherry Plckling x
KAU Cluster (55.6 cm). All bhybrids showed negative hetero-
beltiosis for primary branches/plant. Maximum number of
primary branches was observed in Cubanelle x KAU Cluster
(8.11) and Cubanelle x Pant C-1 (8.13) during first and
second seasons, respectively. Gut of 10 hybrids, four
showed positive heterosis for primary roots/plant. Primary
roots/plant wvas maximur in Hungarian Wax x KAU Cluster
(109.54). All the hybrids were earlier than the common
parents KAU Cluster and Pant C-1l. Among the hybrids, fruit
length was maximum in Hungarian wWax x Pant C-1. Out of 10
hybrids, six showed positively significant heterobeltioeis
for fruit perimeter. 7The '1 hybrids did not show positive
heterosis over the common parents KAU Cluster and Pant C-1
for fruits/plant. All the n hybrids exceeded the bell
pepper parents for fruits/plant. Hungarian Wax x KAU Cluster
had raximum fruits/plant (91.78). Taking into consideration
per ge perfornanccxland heterosis, Hungarian wWax x KAU Cluster
was the best hybrid yielding 400.5 g/plant and 482.5 g/plant

respectively during firat and second seasons. NO clear cut



relationship could be establ ished between the extent of
genetic distance between the parents and the perforrances

of the F, hybrid combinations.

Combining abil ity analysis revealed the presence of
non-.additive gene action for all char:cters studied except
primary branches/plant, days to flower, fruits/plant and
green fruit yield/plant. A preponderance of additive gene

action was observed for the above characters.

The spot planting of susceptible with lines under
evaluation indicated that only the line KAU Cluster was

resistant to bacterial wile.

In segregating generations of Hungarfan Wax x KAU
Cluster and Sweet Red Cherry Pickling x KiU Cluster consi-
derable variation was observed for all the characters
studied. 1In r‘ generation coefficient of variation was
maximum in Hungarian wWax x KAU Cluster for yield/plant
(56.85). In Fg generation it was for Hungarian Wax x KAU
Cluster 2-%5 (73.96) followed by Hungarian Wax x KAU Cluster

2~2 (63.5). There was no line vhich wvas resistant to wilt.

A significant positive corzelation was observed

between fruit yield/plant and primary roots/plant.
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Appendix - I. Frequency distribution of clustered plants in
'5 generation of Hungarian Wax x KAU Cluster

Waw Mes Way Wen Wes Wap Wan e Kas War Waw Bue Was B Wan Wge W W Wy Wiaw Bon Bw Waw Mys W By By, W, W, B, W
Percentage of

Classes Frequency plants
1.0 -« 2.0 20 12.57
2.0 « 3.0 1 19 .49
3.0 - 4.0 29 18.24
4.0 - 5,0 31 19.49
5.0 -« 6.0 19 11.95
6.0 - 7.0 11 6.92
7.0 - 8.0 é 3.77
8.0 - §.0 6 3.77
9.0 - 10.0 3 1.89
10.0 - 11.0 2 1.26
11.0 - 12.0 1 0.63

M By Waw W D Wi o Thaw Tian Winw Wino Thaw Mo Wone Wi Wiioe Wives Mo Wy, W Whae Wy Wy Mgy My, Moo Mgy W, Mo Mg W



Appendix - II. Frequency distribution of clustered
plants in P, generations of Sweet Red
Cherry Pickftaq x KAU Cluster

B W Tge Wi Wew Bow Wipy Weas M My B Was Tiee Wen Woe s Maw Moy W W Miee Wy oy May Wy By, B

Percentage of

Classes Frequency plants
1.0 - 2.0 22 24.72
2.0 -~ 3.0 12 13.48
3.0 - 4.0 16 17 .98
4.0 - 5,0 % 16 .85
$.0 - 6.0 6 6.74
6.0 - 7.0 o 0
7.0 - 8.0 S 5.62
8.0 - 9.0 3 3.37
9.0 - 10.0 3 3.37
10.0 - 11.0 o o
11.0 - 12.0 2 2.25
12.0 - 13.0 3 3.37
13.0 - 14.0 1 1.12
14.0 - 15.0 1 1.12
Total ;;

T Wy Whign W W W Wy W S Wi Mons T Wheo Muse oo Bhoe W W Waw Wy Lo W Wy Wiy Wonye Mgy W



Appendix - III. Description of the selected clustered lines

Wen B Vi W W Weonw B W Whon W Wi P an TR Wuy Won W Wow Was T Fuw By Bon W Fow Bare T Wan Wy, By W W Ham W Hnw Do Mg Mo M Woss Wy W, W, Wy, T M Whenw Mo, W

Fruit Pruit
yield/ orient-

Plant Clustera/ Fruits/ Fruits/ Cluster
Pedigree Mumber lzei ?”lt plant Cluster FPlant pl?:;;: ation group
om
1 2 3 4 S 6 7 8 b
Mungarian Wax x
KAU Cluster

Iv-8 4 20 S 3.0 15 98 erect oS
S 25 9 2.1 14 62 erect oS
24 3 8 2.5 3o 1198 erect TC
28 22 6 2.8 10 53 erect o8
29 18 S 3.0 20 112 erect (¢7]
Kk} 15 3 2.0 i8 103 erect 08
I-.5 3 18 -] 4.5 15 8s erect TC
4 19 S 4.0 17 105.5 erect TC
S 15 3 5.0 i8 90 erect TC
12 21 4 2.0 11 SO erect TC

e W Moo Wy Bere B Do W Wen W Bins g W Mo Ehee Wan Wi Tan Waw Waoe Wan Mine Mue T 5 o, Man Mow o Man Was Wign Mo T e o Wopn T Wase W W T Moy Mo, Mo Woy, W, M. B

mntd.oc



Appendix-I1I (contd...)

e e s Wrw Waw Won Mo Mo Wooss Wae Wi W, Mgy, Whiopy Shams Wy, Wy, Wpn Wan Kom My Wy, Wiy, Wi Wheeo Mo Whaw Wi Wi Man e Wy Wie Ty, W W W Mg Sl W Wi Wne Wep Whae Wane Wiy Whao Mgy, Ty, 85

i 2 3 4 S 6 7 8 9

Hungarian Wax x
KAY Cluster

1.2 1 24 3 1.3 10 60 erect? 08
2 29 3 3.0 12 62 erect T

7 26 3 3.5 34 11% erect 0s

9 18 7 3.2 29 169 erect oC

11 15 6 2.0 13 5% erect -

15 19 4 2.5 26 12% erect ocC

18 30 6 3.0 11 -3 erect o8

ITI-1 4 21 7 2.5 24 120 erect o8
’ 44 27 7 2.0 20 121 erect OC

) 28 4 2.5 3 151 erect oC

111.5 17 27 6 3.2 12 80 erect oS
- 23 11 18 3 2.0 36 119 erect 0s
20 20 8 2.4 38 210 erect o8

24 23 - 4.0 22 128 erect o8

39 22 4 2.8 23 158 erect os

47 30 9 2.3 38 131 erect oC

48 24 6 2.9 23 166 erect oC

74 21 4 2.5 19 108.5 erect os

79 32 5 2.5 30 198 erect ocC

83 17 8 2.0 20 80 erect ~

88 22 4 2.0 8 49.5 erect oS

93 30 7 2.7 13 80. 8 srect oS

W Wen W W Thoe Dhae The. Too M Wos o W e Mo Mias W Wrn Wan Pow T s Mo Beor W W T Wes W e Lo W W W Bises Zhune Ve Mo Heos Fhan: Begw Togn Wge Thowr T "o Moy Wime Wias Fen BB

wntd. LR J



Appendix-III (contd...)

Baw Mg Was Wew Mo oo Mo Won W W Wegw W Wie By Tas Tawe Maw B B Wags Mane T2ase Mg Wiy W, B, e W Mo oo Whn Wiy Moo W W Mg Moo Tems W Waw Tane: Thay Whese W W Lo e I

1 2 3 4 S 6 7 e 9

- - — - S G G S . - - S . -

Hungarian wax x
KAU Cluster

I11.23 103 25 7 - 20 150 erect oC
107 27 3 - 12 63 erect oS
115 26 12 2.0 26 165 erect oC

Sweet Red Cherry
Pickling x KAU

Cluster 4 24 3 2.0 12 105 drooping o3
I1-2 15 19 4 2.8 26 149 drooping o8
I1.8 10

I11-6 1 3 4 - 20 108 drooping o8
2 s ] - 21 114 droeping ocC

11 6 35 S 2.0 8 SO drooping 0s
14 24 5 4.0 12 61 drooping oS

27 8 30 8 3.0 37 183 drooping oC
28 3 30 4 2.0 32 140 drooping ocC
11 31 14 2.0 46 201 drooping oC

13 k1 15 2.5 3.4 241 drooping ocC

22 30 13 2.% 70 2172 drooping oC

23 29 14 3 38 118 drooping oS

34 28 6 2.0 18 103 drooping oC

3S 33 9 3.8 55 ] drooping ocC

46 26 10 2.4 42 242 drooping oC

s Wow Wi e Wun Mo Fhow i Wi Wew Won Tos W Wen War Wan Bew Dus Was Tar Mo Wien By Dos Wen Mo Wan Man s W Wew oo W Bar Taw Wes W o e Dan Bias Tas Wan Ve Wy, Wy, W, B

TC - True Clustered 08 - Occasional Solitary OC - Occasional Clustered
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The present studies 'Intervarietal heterosis in
capgsicum anpuym L. and evaluation of a set of clustered
bell peppers' were conducted at the College of Horticulture,
Kerala Agricultural University, Vellanikkara during July 198S .
December 1986. The materials for the study comprised of five
bell pepper varieties, two hot chillies and their 10 '1
hybrids. Evaluation of these materisls revealed comsiderable
variation for most of the ecomomic characters. Phenotypic
coefficient of variation was maximum for fruits/plant. High
heritability coupled with high genetic advance was also
observed for fruitas/plant.

The Pl hybrids involving bell peppers and hot chillies
were found suitable for warm humid tropical conditions of
Kerala. All the P, hybrids yielded more than the better
parent. The '1 hybrids showed desirable heterosis for plant
height, primary branches/plant, tap root length, primary
roots/plant, days to flower, days to greem fruit harvest,
days to fruit ripening, fruit leagth, fruit perimeter and
green fruit yield/plant. The rl hybrid Hungarian Wax x KAU
Cluster was the most promising ylelding 482.8 g/plant
(fruits/plant - 92) followed by Sweet Red Cherry Pickling x
KAU Cluster and Hungarian Wax x Pant C-1.



Combining ability analysis revesled the pre-

ponderance of additive gene action for primary branches/plant,
days to flower, fruits/plant and green fruit yield/plant.

A preponderance of non-additive gene action was ocbserved

for plant height, tap root length, primary roots/plant

and days to green fruit harvest, days to fruit ripening and
fruit perimeter. Preponderance of additive and non.additive
gene action was observed for fruit length.

The parental lines vere grouped inteo three and four

clusters during first and second seasons respectively, based
on Mahalanobis D2 statistics.

The line KAU Cluster was found resistant to bacterifal
wilt.

Primary roots/plant was positively correlated with
vield. In segregating generations of Hungarian WNax x KAU
Cluster and Sweet Red Cherry Pickling x XAU Cluster congider-
able variation was observed for all the characters studied.

Elite clustered bell pepper lines were identified and
progressed.
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