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INTRODUCT 10N

Capsicums, peppers, or chillies (Lansigun arpuug ) ere
all members of the family sSolanacess with South American

Centre of origin, Iintroduced to India by the Fortuguese from
west Indies and grown in Sombay as early as 1779 (-ats, 1689),
ehilll became a commercial crop of India. Chillies are rioh
sources Of vitamins ., 3, C and D and minerals calcium,
phosphorus and iron, rhe hot forms are the sou:ces of a
digeative stimulant capsalecine The intake of hot chilli per
meal is generally low, while bell peppers are consumed in
much larger quantity and so the latter has potential for
nutritional improvemant,

Bell pepper (CAGAICUR ADRNNE Lo VAT JLORRND “endt) is a
recently introduced crop to Kerala. It is trested Jenerslly

a8 a substropical vegetable dus to 4its specific low temperas
ture requirement for fruit sete. Most of the availadle
varieties are low tempersture sensitive and suited only fer
September « Cctober transplenting. JNe systemstic work has
besn underteken to select or bdreed type(s) suited to the warm
hunid tropicsl climate of Keralae

Hetercsis was renorted for many sconomically importamk
characters in hot and hell peppers, It can boost up the pepper
yield, low st present, More seeda/fruit, higher natural
out-crossing (Murthy and Murthy, 1962 b) and prominent role of



dominance asre favourable facters for hybrid chilli production.
The disadvantages with Py hybrids are high cost of 7, seeds

and the need for fresh seods esch time, It would be desirable,
if the hybrids retain a good amount of vigour in the F, and

the plants are homogensous especially for frult charscteristics,
$0 that the 7, seeds could be profitably utilised,

The solitary bearing habit of dell peppers is a limiting
factor in the total productivity mainly due to higher cost
involved in mamual harvesting. Transferring the cluster
bearing habit to bell peppers might slso result in detarminate
plant habit, more uniform fruit set, uniform plant type,
shape, flowerin; and maturity, making mechanical harvesting
possible (Subramanya, 19683) ¢ This character has potential
for increased yield, At egual plant densities, cluster
varieties yield lesser than normal types, but due €0 the come
poct form they can be planted st lesser spacings, resulting
in higher yield per unit of land. Atgtempts to transfer cluse
ter bearing character vere made elsswhere, but with limited
success, The avalilability of cluster fruiting habit in a
closely related botanical variety, CADRICUR SRDUMR Vvare
Sasciculatum with muitiple disecase resistance and wide
adaptability (Peter et ale, 1984) opened new vistas in this
direction,

wilt, caused by Fogudgmona® SCLADAGROEME £.F. Smith is
a wide apread disease of chilli, especlally in the acidic

o



soils, seriously hampering the gultivation of the crop in
Karala, It is necessary to evolve resistant varieties to
wilt,

The present studies were undertaken with the following

objectives,

I

24

3.

4.

Se
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Testing adeptability of selected bell pepper lines and
F, hybrids involvin; bell psppers and hot chilll in the
warm humid tropical climate of Kerala

Estimation of Ft heterosis in interverietal arosees
involving bell peppers and hot chilld

Lstimation of Fz hotarcsis in intervarietal crosses

Studying the genetics cof cluster bearing habit in
intervarietal crosses involving cangsjiows arsngg ver.
Sreesum and Capgicul SARMND vare fasclculatum
ldentification of elite cluster bell peppers for
further trials ami

Assesping the extent of damaje caused by bacteriel wilt
and selectin; resistant line(s), if any.
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REVIEW OF LITERATURE

Ae Adaptability of bell peppers

Bell pepper bein; a newly introduced crop to Kersla,
a fow relevent information are only available on the suitebie
14ty of this crop to the humid tropical climete of the state,
The hot peppers are grown both under tropical and subetropical
conditions. Bell peppers grow wall in a relatively cool
climate, They are suited for growing in hille during sumes
(Thomas and isir, 1961y Singh 1963y Singh, 1976y liosmeni, 1982),

Joshi aend 3ingh (1975) describe the cultivation requires
ments ¢f bell peppers. Ihey yrow well in warm and humid
climate but dry weather i3 equally necessary Suring fruitc
maturity. Jood seed garmination occurs at soll temperatures
of 4°C » 15°C, Low humidity and high temperature at flowering
and fruiting cause flower and immature fruit shedding,
Ageordin; te Cochran (1936), air tempegature at the time of
bloom affects fruit set, The maximm set of bell peppers
ococured at constant temporatures of 11°C « 189, with Ceampere
stures below 11°C and shove 32°C, preventiny fruit set,
Ryleki and Halevy (1974) reported pronounced effect of
temperature on fruit set, fruit shape and frult sise in
California wonder, Low night temperature increased the
percentage of fruit set and parthemccarpic fruit development,
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High day temperature (20+24°C) and low light intensity (30%
shade) , mainly at carly stagos of flower development, promoted
flower drop. High tempersture during later stages of flower
development was & presreguisite for the formation of full shaped
fruits, Although besll peppers grow satisfactorily over &

wide range of aoil types, well drained light loam soil is the
best, water logging even for a short period is harmful.

The ideal poil pH 48 6=6.5 (Joshi and sSingh, 1973) or 5,57
(Swarup, 1974) . Parasitic and noneparasitic diseases and

pests cause serious limits to bell pepper cultivation in the
varm humid regions, The paresitic diseases include anthrecncse,
leaf spot, bacterial wilt, frult rot, powdery mildew, dampinge
off, leaf curl and mosaic. Blossom end rot and sunscald are

the important noneparasitic diseases, The main demeging

insects are the thrips and pepper maggot (Joshi and Singh, 1978).

Acgcording to Joshi and Singh (1975), a good crop vields
100120 ¢/Mae. Under the All India Comordinated Vegetable
Improvemant Project (AICVIP, 1978e'79, 1979«°'80), cbservational
trisles were conducted on bell peppers at various csntres
(Table 1), ~t Katrain centre (Himachel Pradesh) four varioties
vere raised during April, 1978, XKatrein iHybrid 1 recorded
the maximum yield (152,56 ¢/ha) followed by Bharat Fy Hybrid
(130,64 q/Ma), Katrain Hybrid II (122,43 g/ha) 2nd Celifornia
vonder (82,6 ¢/heh



Table 1. Performance of bdell peppers in multilocationsl trials

L -

Ceamtre Year Varieties Yield(q/Ma)
Solan 197778 & Katrain Hydbrid I 113,58
197980 Chiness Giant 98,58
Katzain Hybrid 11 85,77
Vindale 84472
California wonder 68,33
Bharat F, Hybrid 63,68
Srimagar 1978479 Bullnose 114,76
Bharst F, Hybrid 99492
Cslifornia Wonder 88.30
Katrain Hybrid 11 T0.38
Selection 6 70431
Hessarghata 1978-'79 Selection 13 147,72
| Selection 16 132,53
Katreain Hybrid I 125,42
Bharat P, Hybrid 117.11
California wonder 113.84
Almors 1977='78 & Katrain Hybrid I 123,80
1978«"79 Kastrain Hybrid il 110.2%




In Dharwer District of Karnataka, the main bell pepper
growing belt of the states, & varietal evalustion, comprising
of 22 genotypes was conductad during Jamuary to April, 1960
(Veerappa g% 2l¢, 1981) ¢ The genotypes differed significantly
for days to flower, plant height, mean fruit weight and
yield/plant, Chitese Gismt, World Heater, and California
Wonder yieldsd 286,1 g, 272.1 g and 252,3 g/plant respectie
vely and were identified suited to Lharwar conditions.

Be Intervaristal rz heterosis

Deshpande (1933) was first in India to report on hoterosis
in chillli, le cheerved hetercais for easrlineas, plant height,
fruit diameter, fruits/plant and yleld,

Pal (1945) studied Pusa strains of chilli for three
seascns, Although a slight hetarosis was shown for earliness,
plant heizht, fruits/plant and weight of dry produce, its
expression was not sufficiently stable to justify their use
for practical purpose,

Michna (1963) studied 36 hydbrids amon; crosses involving
15 varieties and three hybrids. Nine hydrids were markedly
superior for yield, Relative heterceis for yield to the
extent of 85,7% was recorded in hybrids involving pure varieties
and upto 97.4% in crosses hetween verieties and F, hybrids,
The supariority ©f the hybrids were more marked during une
favourable years than in favourable years,



Betlach (1965, 1967) reported heterosis for fruits/plant
and average fruit weight, Heterosis was msnifested for total
vield by an increase in the mmber, rather than the fruitc
sise in less favourable or normal years, In an ocutstandingly
favourable year for pepper, yield increments were the result
of increese in both mmber and sise of fruits, It was gare

; toF heterosis to oceur for fruit weight alone,

Silvetti and Giovanelll (1970) studied five components
of earliness and eleven components of yield in & diallel
cross invelving six bell pepper varieties and observed heteroe
sis for sarliness end vield, BHagaich gt ale (1972) reported
heterosis for yield in chilli. Harfutina (1972) cbeerved
that the hybrids excesded the parents by 6 to 28% for é&ry
matter contert and by 8 to0 48% for sugar content,

3411 gt ale (1973) studied combininy ability of eix
bell pepser waricties, The s and sce effects revealad the
irportance of nonesdditive type of gene action which could be
exploited by hybrid seed production, Singh gg ale (1973)
seported heterobeltiocsis for fruit length (45:4), fruits/plant
{30%) , plant height (19%) and yiasld/plant (19%) . Six of the
seven crospes showed heterosis for plant height, and five for
fzuit length, Ihree crosses significantly ocutyielded their
batter parents and obe cross exhibited hetexcsis for fruits/
plant, lone of the hybrids showed heteroeis for days to flowesr,



Significant heterosis for percentage of mature fruits at
harvest, fruit length and dry fruit yield/plant were roported
by Lizpert (1975)., In South Korea, Sak g ale (1975) examined
48 hydbrids and their parents. Heterosis vas apparant for
early maturity, fruit length and fruits/plant,. Yisld was
higher by 61% on an average in the hybrids compared to their
parents.

Thelur and Theerth (1975) obeerved prencunced relative
heterosis for uptake of i, P, 2n, Mn and Fe in hot peppers
whereas uptake of ¥ exhibited heterobeltiosis.

Mishra gt ale (1976) studied heterosis for eight camponents
of yield in eight <cCrosses. The manifestation of hetercbele
ticsis wvas €O the maximum extent of 84,35 for yleld/plant,
68433% for fruits/plent, &l.49% for secondary branches plant,
33.,49% for primary branches/plant, 20.63% Ior fruit langth,
17.53% for days to maturity and 14.69% for days co flower,

Five crosses showd significant hetercbelciosis for fruita/
plant and yieléd/plant, ihres crosses were earlier to flower
and mature than their earlier parents, iHsterosis vas not
sianificant for plant height and fruit girth,

8ingh and Singh (1976 a) observed heterosis for days %o
flower, days to maturity, branches/plant, frult length, fruit
thic ness, fruit number and yield in a dlallel cross involving
eight lines. They recommended recurrent selection to improve



yield. Singh and singh (1976 b} reported significant heterosis 14

for days to flower, deys to maturity, plant height, braunches,
plant, fruit langth, fruit thickness, fruita/planmt and yiaeld,
Lominance, additive and epistatic types of gene action played

3 role, though dominant gene effects made preponderant contrie
bution. Acgording to them heterosis breeding or reciprocal
recurrent selection would be an appropriate breeding methodology
to cause quantitative improvement in chilid,

Singh and singh (1977) worked out genmstics of guanticative
characters in chilli. ‘rHajor contridbution of dominance gene
offects was observed for frults/plant an: ary yield, while both
additive and dominance componants were important for days to
flower, days to maturity, branches/plant and plantheight,

Over dominance was observed for all the characters except fruit
thicknesas They recormended reciprocal recurrent selection
and/ozr hetsrosis breeding Singh and Singh (1978 a) showed the
importance of both gea and sca variances for plant height,
fruit length, fruits/plant and ylisld/plant and recommended
hetarosis bLreeding for the improvemert,

Sharma and Saini (1977) studied heterosis and combining
ability in crosees involving four bell pepper varieties,
Chinese siant, California onder, Osh Kosh, and Yolo wWonder,
two pickie types, Sweet Sanana and fungarian wax and four
pulgent peppers ivaxy Jlobe, African Bleck, Solan Yellow and
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Hort Portugal, Considerable amount of hetercbeltiosis was
observed for plant height and fruit yleld, The top most heterow
tic crosses for yield were Yolo Honder x Solan Yellow (S5.4%),
20lan Yellow x Hot Portugal (47.89%) and waxy Jlobe x Hot
Portugel (45.99%) . However, the best yielding hybrid (202.5 g/
plent) wes Hungarian ~ax % Solsn Yellow (41,36%), For plant
height, Chincse Gisnt x solan Yellow (54,49%) and Solan

¥ellow x Hot Fortugal (47.9:) exhibited considersble heterceis,.
Heterosis for branches and leaf ares/plant were negligible,

3411 and Ahmad (1977) reported relative hetarosis for
plant heijght and average fruit weight, Dikaanew (1978) studied
43 hybrides, of wvhich three showed clear dominance for earliness
and four hybrids outyielded both thelr parentss 5Singh and
S4ngh (1978 b) studied 28 hydbrids, all of which showed
heteroheltiosis for yield., Dominance components were identie
fied to boe mainly responsible for hetercosis for yield.

Pandian gt ale (1978) studied eight hybrids, all of which
showed negative hetercsis for £ruit length and fruit girth,
Many of thom showed negative heterosis for plant height and
seeds/frult, Felstive hetorosis to the extent of 33,3 for
pericarp thickness, 1315,5% for seed weight/fruit, 32.&64% for
fruita/plant and 55,9% for dry yleld/plant were manifested by
the hybrids. P2ive ¢rosses jave higher fruit yleld/plant,
pericarp thickness and seed weight/frult over midparents.
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Joshi and Eingh (1900) studied seven F, hybrids of bell
peppers and observed heterobeltiosis for plant height, primary
branches/plant, fruit leagth, fruits/plant and fruits/Kg, 1In
a study involving crosoes among four hot chillies vis.
Perennial, Malgache, “aljache Yellow and 5118 and three bell
pappers vig, California “onder, Javitte Cecei and Avelar,
a1l hybrids yielded significantly more than the parents, except
8118, which sigrificantly outyielded all the other varieites,
Relative heterosis varied from 193,9% to 284,9% and heteoros
belticsis 96.3% to 160407 All the hybride also yielded
significantly higher than NP 46.i, and the standard heterosis
ranjed £rom T0,7% to 270.54. lone of the crosses exhibited
hetorosis for branches/plant, height, spread, fruit woight
and fruit width (5injh, 1980«'81).

Somtakike (1981) studied a 9 x 9 full diallel cross, The
mean pexcentage of Fy hatcoyosis over all the parents was
maximum for yield (24.63%) followed by seccndary bdrenches/
plant (24,42%), primary brenches/plant (19.59%), days to flower
(33,52) and plant helight (10.535%) s, The maximum heterodsle
tiosis vas cbserved for ascorbic acid content (116.045) and
it was 61.4% for yielis in a linme x tester cross involving
12 varieites and three pollen psrents, Pandey @ ale (1981)
reported heterobaltionis for frulit number and yleld/plant,
Howaczyk (1981) chserved heterosis for capsaicin yield but
however, heterosis was rarely appasrent £for single frult weight,
£lesh thicknass, dry matter content and avsorbic acid content,



Marthy and Lakshmi (1983) studied & 9 x 9 diallal,
Keaximum hetercbeltiosis was observed for plant haight (31.64%),
None of the hybrids exhibited positive hetercbaltiosis for
fruit length, while 21 showed nagative heterobeslitiosis. Only
three crosses showed significant hetercvels for fruit weight
and there is only little soops to improwe this charecterxr through
heterosis breeding, iHotoroals to the extant of 198,77+ vas
exi:ibited for fruits/plant and this character can be improved
by heterosis hreeding, Heterobeltiocsis to the extent of 1564,63%
was cbsasrved for dry fruit yield.

Salakrishnan gt ale (1983) smvestigated a 10 x 3 line x
tester cross for combining ability and hetorosis for earliness,
branches/plant, fruit leongth, sesds/fruit, 1000 seed welight,
fruits/plant and yield/plants CA 347 X Keld was the bost
ylelaing hybrid (207.5 g/plant), Hybrids exhibiting heterosis
for vield also shoved hetecrosis for more than one CompOnNSMSs
of yield, but fruits/plant tended %0 be the most important
contriduting character. Uso {(1984) reported highly signifie
cant hetarotie effects for median harvest date, height,
fruits/plant and yleld/plant,.

Reports on heterosis in interspecific crosses are scattered
and rathor limited. 1In successful crosses, involving five

species, :ADSAGUD ALDMMD. o Sfruteccens, S Receatug, S. pendulum
and G. RISLCOKRUR, the ¥y hybrids exhibited heterosis for



flowering dquration, percentage fruit set, branches/plant,
leavesa/plant, plant height, plant spread, and fruits/plant
(Pillad g§ ale, 397T)

in interspecifis crosses involving two Causicimm SOISNG
linos (Jwals and :w2) and three Lo frutgaceng lines {(wWhite
Kanthari, Chuna and Urnamental fype) irishnakumari (1984)
reportod sisnificant hoterosis for days to flower, days to
first harveot, days tO fruit ripeaing, plant haight, seeds/
fruit, seed yield/plant, fruits/plant snd yield/plant. Ko
hoterosis was observed for primary branches or dry fruit yield.
Hetorobeltiosis for yield ranjed from «35,0% t0 62.9% and
relative heterosis from «19.34% o 78.7T%.

The above information are summarised in ladble 2,

Table 2, Chazascters in wiich ?y hybrids showed heterosis

"

Characters Authority

Earliness « general Deshpande (1933); silvetti and
Giovanelle (1970)p Rarfutina
(1972) » Bak gt ale (1975))
Dikaanew (1978)

Leys to flower Hishra g% ale (1976)p Sinsh and
5ingh (197€¢ a, b)s Soh gt 3l
(1976)y sontexke (1981)y
Krishnakumari (1984)

Contdeee



Table 2{Contd,)

Characters

authority

S

Days to maturity

Branches/plant

Primary braiches/plant

Secondary branches/plant

Fruit length

Fruit thickness

Mighra et al. (1976)y Singh and
singh (1976 a, b))y Arishnakumari
(3984) s Umo (1984)

beshpands (1933)y 8injh g% ale
(1973)y Simgh and Singh (1976 b)y
3411 and Ahmad (1977)s Pillal
g% ale (1977 sherma and Saind
(1977)» Joahi and Singh (1980)p
Sontakhke (1981)p Krishnakumari
(1984)

s4ngh and singh (1976 a, D)

Mishre gt ale (1976)p Joshi and
Singh (1980)7 Sontakke (1981)

Mishza gt ale (1976)y Sontakke
(1981)

singh gt ale (1973)) Bak g% ale
(1978) » Lippert (1975)s sSinghand
Gingh (1976 8, b)y Joshi and Singh
(1980) » Singh (1960='81)

Deshpande (1933)y Singh and Singh
(1976 a,b)y Joshi and Singh (1980)

Contde



Table 2, (Contd,.)

R

Charactars

Awthority

———

Fruit pericarp thickness
Fruita/plant

8ingle fruit weiht

Frosh yield/plant

Pandian gt ale (1970)

Deshpande (1933); detlach (1976,
1967) s singh g% ale (1973)p Bak

st ale (1975)y Hishra g§ ale

(1976) 9 singh and sSin:h (1976 a,b))p
Pillal gk a)e (1977)p Joshi and
singh (1960)y Pendey gt ale(1981),
Marthy and Lakshmi (1983);

Uzo (1984)p Krishanakumeri (1964)
Betlach (19565, 1967)p G411 and Ahmad
{1977) p Murthy and Lakshmi (1983)
Michna (1963)s Seltach (1965))
Silvetti and Siovaneili (1970)p
Nagaich of ale (1972)p 5ingh g% ale
{1972y Bak gt al. (1975)y Mishra
ot Al (1976)9 Singh and sSimgh
(1976 a, b)p Sharma and Saini (1977))
Cikasnew (1978)) singh and Simgh
(1978 b)y Joshi and singh (1960))
8ingh (1980«'81)p sontakke (19€1))
Fandey et al. (1981)p tmurthy anad
Lakshmi (19£3)p Umo (1984))
Krishnakumari (1984)
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Table 2. (Concl,)
Characters Authority

Dry yield/plent Deshpande (1933)p Marfutina
(1973) 3 Lippert (1975)p Pandian
ot ale (1978)y Murthy and Laishmi

(19863)

Seeds/fruit Krishnakumari (1964)

Seed yield Pandian gt @le (1978)y Krishnairumari
(1984)

Sujar content Aartutine (1972)

Agcorbic acid content sontakke (1981)

Capsaicin content liowacmyk (1961)

Mutrient uptake Thakur and Theerth (1375)

Ce Intervarietal 3‘2 hetorosis

Reports oh expression of haterceis in the segregating
population are scatterod and ratherxr limited, 2 comparison
amon; three verieties, their F,s and F, hybrids for yleld
shouved that the F2 progyenies though inferior in yield to the
F.;8 were superior to the i‘o plents (Fuji ot ale., 1959).

Michna (1963) studied 34 7y hybrids of which nine were markedly
superior to the parente for yield. iIn 2ix of these crosses,
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the average yield of F, population was lower than that of Fy,
in one it wes equal to the 7y and in two crosses it was higher
than the 48 by 2i» and 36+7% respectively. <hrenova (1972)
reported that heterotic combinations from parents, which vere
morpholegically similar could be used in second and in sube
sequent gemerations if selegtion for yleld was practised,
Popova (1973) studied the ¥, genarations of two heterotic
intervarietal hybrida, Total yields were lower in the Fz than
in the 'é"‘ but higher than the yields of the respective witeg

parents.

Lecchetta gt al. (1976) measured ten characters asscciated
with yleld and maturity in six bell peppers and their one way
Fq® and F,8. Hetercsis for yield was observed in crosses
between the yield types hiigh x intermediate, intermediate x
intermediate and low x lowe In the ra. hetercsis for yield
was cbserved in crosses invelving the low yieldiny variety

Topepoe

Singh and singh (1976 b) reported significant intreeding
depression in v, for days Lo flower, days tc maturity, plant
height, branches/plant, fruit length, fruit thickneas, fruits/
plant .nd yield/plant, cays to flower and daya to maturity
had negative inbreedin; depression, The degrue of inbreeding
depression depended upon the psrcentage coutribution by the
additive gane compoments, The characters governed by additive
gene effect would show less inbreeding depression.



Le Llusterness in chillies

The first report on imheritance of clusterness in peppers
seems to be of Ikeno (1913) (ef. Poswell, 1937). In e cross
betwesn noneumbel and umbel inflorescence forms, he obtained
noneumbel forms in the Fyo which segregated into thres none
umbel to ome umbel in F, indicating monogenic recessive
inhoritance. Oeshpande (1944) observed a bushy snd comprct
bunch mutant in NP 46=A, OCbservations in iy and F, populations,
involving this amtant and NP 46=-A indicated monogenic difference
between bunchy and normal plants, the former beiny hecessive.
The i, observations coniirmed the F, results.

Rajamani and tagaratnam (1962) observed a bunch chilli
from “adurai in a alk peraulation of Sembe viriety. The vlant
possessed clustors of nedicels ranjying from three to six,
aris.ng from a single axil and they bred true., In 8 study
employing Ge2 (podsesolitary) and Ce2l (pods in clusters of
four to eight/nods) Hurthy and Murthy (1962 a) established
that solitary nature of pedicel was Jominant to cluster hablt,

governed by & single jene nair,

In ulyaria, Popova (156%) developed a few lines with a
campact arrarement of £frults by hydbridigation between
cappdcup annuum and Lapsicup appuum var. fageiculatum, (he
lines showed uniform ripenin; and were suitable for rachanised
cultivation and harvesting,



Lippert gt ale. (1968) coimed the gens symbol 'fa' for a 2y

fasciculate, compact, bushy plant, with shortensd interncdes,
Kormos and Kormos (1966) reported F, plants in which the

main axis was tesminated by the inflorecence and no lateral
shoots daveloped in ¢ross between cluau:'anﬂ normal types. R

Perenc (1970) develo ed two determinate varieties, Kalocse
D801 and kalocsa w621, bcaring fruita in srect bunches from
erosses involving indeterminate variotlies and LAcBiCUD SUOMRNS
var. faguiculatum. Jenetic studies showed that Jdeterminate
(sunched) character »as recessive and monogenic, At equal
plant densities the bunched variegies yielded lesser than
normal types, but vhen planted at twice the dernsity they were
superior in yield under irrigation but not superior under
unirrigated consition, 1In Hunjery, Crmos end .atyke (1971)
dsseribed & bunched table pepper variety Jdepi #ongeyv (Machine
Preperving), 2025 cm tall, with erect fruits borne at the same
level which ripened uniformly and suited for mechanical
harvestinge The fruits wore white and nonspungent, 7 to 9 om
lon., % to &6 cm wide having 3 to 4 mm thick flesh,

dased on inhoritance studies using Capsicum Lfrutescens.
Liwl (fruit pedicels moatly ohe or twe and ogcasionally three/
node) , HBaorrios and lMosokar (1973) established that cluster
habit was recessive to normel, controlled by a single recessive
gene, Angeli (1974) developed both wegetable and spice
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varieties of detarminats habit using the crnamental form,
SADALCUDR ADDMNR vare Sapciculatum in Hungary.

ludilov (1977) croseed two cluster forms, Duketen 3
(Clustered 3) and Girshrid 208 (Hybrid 208) with normal
varietiess All the %”g were normale In the F, they segregated
into normal, cluster and intermediate forms. when the imere
medlate forms ware assaigned to the cluster yroup the phenoe
typic ratio of normal to cluster form was 35l in hybrids with
uketen 3, and 511 in those with Sirbrid 208. The F, families
were not stable. 1In case of hybrids between ncrmal varieties
and iirbrid 208, the progeny of F, cluster forms contained
upto 27% pormal forms. Heshram (1983) cobserved a clustered
mutant in the M, of vwalas Uenetic analysis involving 7y, ¥y
and Fyp from crosses betweem the mutant and vwala indicated
monogenic inheritance with normal (Cl) dominant to cluster
(cl) .

Subramanya (1982, 1583) sttempted t0 transfer the genes
for multiple flowers to Lelray Bell (Capgicum annuup) from
P1.159236 (canaicum shingnss) « Delray Bell (F;) had single
flowars at all nodes, excapt st the first branchin;, vhere twe
flowers {or fruits) were borne in a few planta, The flowers/
node in P1. 159236 (P,) was predominantly three with an occasioe
nal occurance of one, two or four flowers (or fruits) at a
few nodes of the same plante The P, parent was classified
having multiple flowers. The measuremsnts in the study were
confined to first six nodes (two to seven positions) after



the first bifurcation. The P, plants were intermediate having
predominantly two flowers/node. The Fy performance indicated
partial dominence towards increased flower number,

in the next season Py(9), P,(18), 8,(70), B,(62) and
1'2(53) vare used in the genstic analysis. Flants in the segre=
gating populations were classifiod as sinjles, doubleeand
maltiple flower phenctypes. In the F, only two phenotypie
groups, single « and Adouble flower «, could be observed anc the
phenotypic ratio indicated that three dominant genes were
involved in the control of double flower phenotype. According
to this model, each gene in ependantly would be capable of
producin; a double flower phenotype. Ihe By population
segregated into sinjle « and double flower :iypes, but however,
all indivic‘uals in the B, geheration were classified as double
flowvered, Lack of recovery of ’2 phenotypes in the 32 gensres
tion indicated that the multiple flower charscter was controlled
by more than three genes, Studies with F, populations indle
cated that additional germs ware iavelved in the control of
multiple flower character. Absence of multiple flower type
in the B, and F2 gensrations were attridbuted to insadeguate
population sise in the atudy.

In the above study, the expression of multiple flower
charecter appeared to be hihly variasble and unstables Appess
rance of singlee, dcublee. and multiple flower types in the
same plant, made the classification wery difficult,



B¢ Battarial wilt mssistance
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%ilt caused by PRgulOUCRAS A0LADACESEMD EeFe Smith is a
wide spread disease of chilli, sericusly limiting the cultie

vation of the crop especially in the scidic soils. Attempts
have boenh mede to scraen out resistant varisties and identify
sources of resistance., 1In Bulgaria, Mihov (1969) observed
that peppers produced from Crosses betweed Lapsicus apbuum and
Sapaicun fascioulatum were wilt resistant and of good qualitye.

Hehim and Samraj (1974) evalusted nine varieties for
resistance to bacterial wilt in Kerala. The mean percentage
of plants wilted in varieties Kandhari, Pungent Pride, Cherxy
Red, vattal (a variety commonly svailable in the Kerala market),
Dark Purple, Long Red, Hungerian Wax, Shola and ‘nhinese Siant
were 0485, 6437, 1025, 14,32, 16,28, 17,33, 35,2, 35,36 and
668 respectively. KXandhari was the most resistant variety.
The varieties Hungariss wex, Bhols and Chinese Giant, where
the disease exceeded 20 were classified suaceptible and the
remaining classified reaistant,

In a study of papper cultivars for their reaction to
eight race 1 isolates and one race 3 ilsclats of Pggy
solanacsarum, cultivar AU Cluster was resistant to four rece
1 isolates and one race 3 isolate. White Xandhari was resise
tant to six of the race 1 isolates and Fant Cel, to throe
rece 1 isolates and one race 3 isolate (Goth gg ale, 1983),




Peter gt al. (1984) owvalusted four hot peppers, Fant Cel, d4
KAU Cluster (Capsicum ADEMM » White Kandhari and Chuna
(Capaicum fxutascens) slemg with six Ue.Ge. cultivars, Yolo wWonder
improved, Hybrid Pepper Bell Boy, Sweet Red Cherry Pickling,
Californis wonder, 672eHungarian ¥ax and Cubanelle 76 V 2860
for their reaction to nine isolates of PREUCOMODAS SCIALASSOIVE
(race 1 and race 2), Ko pepper lines tested were resistant
to all nine isolates, K60, W82, W29S, FP, A21, TEP132, FEP13,
126408~1 and Tifton 60«1, Only A2l isolate wvas pathogenic to
all the pepper lines. The most resistant was Fant Cel which
showed resistance to K60, -82, w293 and F¥ isolates and modere
ate resistance to Tiftom 80els KAU Cluster showed resistance
to K60, W82, w293, FF and Tifton 801 imolates but it wes
highly susceptible to other isolatss, All the U.se Qultivars
were highly susceptible to all, except the Fhilippine egg
plant isolate, & 298, KAU Cluster wvas also reasistant to

Ehxsephthors sapsisi ond lslofdogyne ARERADiLA.
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MATERIALS AND METHODS

The present studies were conducted in three sesscns
during Septembes to Februsry, 196384, April to August, 1964
and August to Jamuary, 19684-'83, at the Instructional Farm of
College of Hortigulture, Vellanikkara, Trichur. IMis research
farm 1s located at an altituls of 22.5 m sbova mesn sea level
and 10°32° ¥ lasitude snd 76°16* E longituds. Zhe farm
experiences a typical wars humid tropical climate, The soil
type is well drained sandy loam with a pit, S.i.

The metegrologiecal data, during the period of experie
mentation are furnished in Appendinel,

The experiments consisted mainly of six paxts,

A, Testing adaptability of selected bell pepper lines and
Fy; hybrids involving bell peppers and hot chilld

B, Estimation of rl haterosis in intervarietal crosses
involving bell peppers and hot chilld

Ce Estimstion of Fz hetervsis, in fntarvarietal crosses

De Studying the gehetice of cluster bearing habit in
intervarietal crosses involving GARRICUR 2DDUNE vars
SEDESVR end CARSICUR SDDNNE var. fassiculiatum
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Ee ldentification of elite cluster types for further <

trials and

Fo Aspessing the extent of damage from bacterial wilt and
selacting resistant line(s), if any

A. Testing adaptability or selected bell pepper lines and
Fy hybrids involving bell peppers and hot chilli,

1. Experimsntal materials

The materials for the study comprised of seven varieties
of CARSACHR ARDING ver. JEossup. one variety of capglioup
anms ver. fascisulasun and six Fy hybrids betueen Gapsigun
ARRMNEL.VOr. JZossum and COnaiCME ADRMUE ver. fasclculatum s
detailed balow,

8. SADBAGUE ADDUMR ver. JEOARMENS
(1) Yolo vwonder lmproved (CAG-29)
(14) 3Sweet Red Cherry Pickling (CAde30)
(111) Hybrid Fepper Bell Boy (CAGW31)

(iv) Early Calwonder (CAGw28)
{(v) Cubanelle {CAGL32)
{vi) 672.Hungarian wax {CAd=33)

(vil) mharst 7, Hybrid (CAGw1)



be SADSICUR SDERE Vere fasglculstums

(1) KAU Cluster (CA=33)
27
Co P‘ hybridss
(1) Yolo Womder Improved x KAU Cluster
(11) Sweet Red Cheryy Pickling x KAV Cluster
(144) Hybrid Pepper Bell Boy x KAU Cluster
(iv) Early Calwender x KAU Cluster
(v) Cubenelle x KAU Cluster
(vi) 673iiungarian vax x KAU Cluster

ds¢ Controls
{1) Pant Cel (CAaS3)

The key to identification of CaDSigUR SR Vare ZEoAAUR
genotypes is given below,

1. Fruits large, round and dark green
1, FPruits fasciasted, tip sunken, less punjent
&¢ base lobate, longitudinal furrows  Early Calwonder
prominent
be base cordate, longitudinel Bharxat Fy Hybrid
furrows not prominent

24 Fruits fasciated, tip romnd, RHybrid Pepper
base cordate, longitudinal Bell Boy
furrows prominent



3¢ Fruits not fascisted, tip round, Yolo vonder
base cordate, longitudinal Improved
furrows not prominent

I, TFruits long, light colowured

1. ¥ruits larxge, tip pointed, 672=Hungarian
base truncate, yellowish, vax
waxy coated, pungent

ds Fruits large, tip blunt, Sweet ied Cherry
bass cordate or truncate, Piekling

greenish yallow, cherxy
shaped, punjent,
3., Fruits smsller, tip pointed, Cubanelle
base truncate, light green,
less pungent

The six bell pepper varieties, used in crosses were
selectad based on compatibility with KAU Cluster, The F hybrids
between CADSICVE ARDVNG Vare JIDRSNE and SADSLCUM ADIDNUE VAre
Sasgiculatup were produced through controlled pollinatios,
during September to February, 1983«'84. In all crosses,

KAU Cluster was used as the pollen parent.

2¢ lLayeout and experimental design

The seeds were sown on 1ist April, 1984 and transplanted
to the field on 15th May, 1984 in a Randomised Block Lesign,



with thres replications st 60 x 45 cm spacing. There were
20 plants/genctype/replication, Five plants were randomly
tagged from each replication in each genotype and the
following observations were made.

as Eariiness:

(1) Days to first fruit set
(11) Days to green fruit harvest
(118) Days to fruit ripening

be Vegetative characters:
(1) Plant height

(14) Secondary branches/plant
(142) Axillery shoots/plant

Ce Productive characterss
(1) Pedicel longth
(11) Fruit length
(144) Fruit perimeter
(iv) Fruita/plant
{v) Green fruit yield/plant

Vegetative characters were recordad at the second harvest
stage. Four fruits were randomly salected from the second
harvest, from each tagged plant to record fruit characters,
Analysis of variance wvas performed, 0 test significance of
differences amony the genotypes.

23



34
Three bell cepper lines, Early Calwondey, 672«Hungarian

Wax, and Pharat 1‘1 ilybrid and two hot peppers, KAU Cluster

:nd Jwals were raised along with the two 3'1 hybrids vis.

Early Calwondar x KAU Cluster and €72«Hungarian wax x XKAU
Cluster, in & Handomised Block Design, during August 1964

to Jamuary 1983. There wers three replications with 12 plants/
genotype/replication speced at 8043 em. Observations were
made on plant height, plant spread, fruits/plant, fruit

weight and green fruit yield/plant,

Bs Estimstion of Fj; heterosis in intervarietal crosses
involving bell peppers and hot chilld

1. Experimental matorials

&e Paremts)
(1) Yolo vonder Improved
(11) Sweet red Cherry PFickling
{1141) Hybrid Pepper Bell BHoy
{iv) Zarly <‘alvonder
(v} Cubanelle
(vi) 672.Hungarian wax
b 31 hybridss
(1) Yolo tionder Improved x XAU Cluster
(14) Sweet ted Cherry Plakling x HAU Cluster
(141) Hybrid PRepper Bell Boy x KAU Clustar
(iv) <Cubanslle x KAU Cluster



(v) Early Calwendsr x KAU Cluster 11
(vi) €672-Hungarian Wax % KAU Cluster

Ce¢ Controls
(1) Bnarst P, Hybrid
{(14) Pent Cal

2. Lay.out and experimental desigs

The experiment was laid out during April to August, 1984,
in s Randomised Block iLesign with three replications, There
were 20 plants/genctype/replication. The specing given wes
60 x 45 cm. Five plants were randomly tagged in each genotype/
block and observations wers made on

a) Days to first fruit set

b) Dsys to gresn fruit harvest

6) Days to fruit ripening

&) Plant height

e) Secondary brenches/plant

£) Axillary shoots/plant

g) Pedicel length

R) Fruit length

1) Pruit perimeter

J) Fruite/plant

k) Green fruit yield/plamt.

Analysis of variance was performed t0 tast the aignifie

cance of differences amony the Jenotypes.



Heterosis over betier parent (hetercbelticsis), mideparent

(relative hetercsis) and the check parent (standard heterosis)
veare cslculated (Sriggle, 19835 Hayes gt 2).,1965).

The formulas wsed ware
Hetorobelticsis ® e % 100

Relative heterosis - ,,', b Wt ﬂ x 100
P
F,. « ¥
Standerd heterosis - -—L---Ev x 100
?,. P, P and 5V are the mean performance
of r, hybrid, better parent, mideparent amnd

standard variety respeccively

Equality of variances was tested using 'F' tast, ahead
to testing the significance of heterosis. ihen the variances
were homogeneous, significance of hetercvsis was testad using
student 't' test with B tH - 2 Gagrees of freedom,

i.0, i-l

f/ ﬂ ‘ﬁ.‘) + lgasz
31 * ﬂ: -
where ¥, ana ¥ are the mesn performance of hybrid end

parent or standard variety respectively, 3‘2 and
sza are the sample mean squares for hybrid and




parent or standard vearisty respectively and |
n,msn,mmm:otpxmaofmnam
parent or standard variety respectively.

When the variances were not homogensous Cochransg Arproxie
mete test (Snedecor and Cochran, 1937) wes employed,
¥, -F
1.0, ¢ @ o /‘L /

8 l' |
a—L—-h & ---2———
J " "2

The calculated value of £ was tested against t°

. ‘i‘lz'l . 53335
t =
B8 * 8,
Mtiaadtammmhvumnoftiwn,d
and nfl degrees of freedom respectively,

at X lavel.

To test the significance of relative hetercsis

‘e uﬁl.ﬁ/

JCENTIE,

" o

where sxz. 323 and 5’2 are sample mean squares fog
the hybrid, maternal parent and paternal parent
respactively and ny, B, and n, are the number
of plants in hybrids, maternal parent and

paternal parent respegtively.
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The calsulsted value of € was tested against t*

s ? L + 8% +s ;
PR B - Bl B v B B & B

e L B b T R b

Mti. tzudt,mummmo!tm
nyel, 33-1 and n,-l agrees of fresdom
respectively, at 5% level.

Ce Estimation of 'z heterosis in intervarietal crosses

1. Experimental materials
a) Parents:

(1) Sweet Red Cherxy FPickling
(14) Hybrid Pepper Bell Boy
{114) cCubamslle

(iv) KAU Cluster

b) r, hybrides
(1) Sweet Red Cherry Pickling x KAU Cluster
(14) Hybrid Pepper Bell Boy x KAU Cluster
(111) Cubenelle x KAU Cluster
Check varieties were Bharat f, liybrid and Pant Cel,

3, layeout and sxperimental dasign

Sesds produced at Vegetable Laboratory, Horticulsural
Science Institute, BARCeW, Beltsville, U.S.A. wers used for the
study. The study was conducted during September, 1983 to
February, 1984 in a Randomised block dssign with three



replications, There wers 30 planta/replication fer parents
and check varieties, and 40 plauts/replication for F,s8, speced
at 60 % 43 ene Five plants/parest or check variety/replices
tion ware tegged randomly. In Fae a1l plants exciuding border
plants were used to take obsarvetions on the following

8) Days to first fruit set
b} Lays to green {rult harvest
¢) Days to irult ripening
d) Plant height

&) Eranches/plant

£) Pedicel length

g) Fruit length

h) Fruit perimeter

i) Fruits/plant

3) Green fruit yield/plamt
k) bry fruit yield/plent

The dates were statistically analysed first and Fy hetarosis
was calculated. ietercbeltlosis, relative heterosis and
standard hetercsis weie calculated as suggested by ISriggle
(1963) and Hayes gt ale (1968).

The formlacused were

7, .5
¥4 heterobeltiosis - -ii;--— x 100

¥, « ¥F

rz relative heterosis ¢’-ﬁiir--'x 100

(]

(5 }



Y, « W
7, standard heterceis --—%—-—-—-—-—-nm 30

vhere ¥,, BF, i} snd ¥ are the mean performance
of r, hybrid, better parent, mideparent and
standard varisty respsctively.

Significance of F, heterceis vas tested after testimg
the significance of variances. Game procedure and formmlee,
exgept the fact that 7,8 were evaluated, as employed in the
previous experiment (B) were used herxe,

De Stuwdying the jemtics of cluster bearing habit 4in
intervarietal crosses involving CRpSiCME ALIRRER Var.
SECRNUR. 14 CARRASMS ALINNE vere fascisulastum

1. Experimsntal materials

as Parents:
(1) Early Calwonder
(11) 672.Hunjarian wWan
(114) Sweet Red Cherry Pickling
(iv) Hybrid Pepper Bell Boy
(v) KAU Cluster

be Fym
(1) Early calwonder x KAV Cluster
{(11) KAU Cluster x Early Calwonder
(141) 672.lHungarian Wax x KAU Cluster
(iv) KAU Cluster x 672.Hungarian wax



(v) Sweet Red Chersy Pickling x NAU Cluster 37
(vi) iHybrid Pepper Bell Boy x KAU Cluster

e '2"
(1) Early Calwonder x KAU Cluster
(11) 672-Hungarien Wax x XAU Cluster
{441) Sweet ied Cherry Pickling x KAU Cluster
(iv) Hybria Feppar Bell Boy X KAU Cluster

(Barly Calwonder x KAU Cluster) x Larly Calwonder
(672=Hunjarian =ax x XAU Cluster) x 673-Hungarian wax

(Barly <Calwonder x KAU Cluster) x KAU Cluster
(672=itunyarian Gax x KAU Cluster) x XAU Cluster

fo Halfwsibs
{672-iiungarisn wax x KAU Cluster) x
{Early Calwonder x KAu Cluster)

2, layeout and expsrimental design

Ths seeds were produced by hand pollination during April
to August, 1964 and the experiments were conducted during
August, 1984 to Jamary, 1985,



The psrents, LS ':‘0 lcxu. K, and the halfesid were
raised in a uniformly fertsile land, providing equal opportunity
to each and every plant 0 express its genetic potential,

There were 3 pmatq/r,‘. and the parents, Early Calwonder,
673«iungarian ax and XAU Cluster, 20 plants/Sweet Red Cherry
Pickiing and 18 plantsiiybrid Pepper Hell Boye. There were
70 and 120 plants respectively of Fu8 of Sweet fed Cherry
Pickling x KAU Cluster and iiybrid Pepper Bell Boy x KAU Cluster
and 500 plants each/¥,, BC, and BC, of farly Calwonder x KAV
Cluster and 673«Hungarian ~ax x KAU Cluster. There were 120
plants of helfesib, (67l.Hunjarian Wax x KAU Cluster) x
(Early Calwondsr x KAU Cluster),

The plant populations were examined critically and classies
fied into wi.tury and cluster fruit bearing groups. A plant
was classified as cluster sven if it possessed one cluster of
a ainimum number of two flowers (or fruiss)/node, except at
the first forking point.

The agrecment of the chbserved frequencies with the
expected frequencies was tested by the X2 test of ‘Goodness of
£it' with (nel) degrees of fresdom, whers n - number of
classes (Panse and Sukhatme, 1978).

The fornula used vas X3 = §-@§.

wheze O = obsarved fraguency
E = axpected frequency



within the cluster group, based on proportion of fruits
produced in clusters to the total fruits prodused in the
plant further classification was made to true cluster, 0ccs =«
sional solitary and occasional cluster groupse The true cluster
group produced all the flowers and frults in clusters., The
oceasional solitary plants hed majority of their flowers and
fruits in clusters, but thare wers oceasional solitary Zlowers
and fruits which were not due to shedding. The occasional
clustar group had most 6f their flowars or fruits solitary
but for a few clusters in the plant,

The cluster population was further classified dased on
fruits developed/cluster. For this purpose, five clusters
were sslected at random from each plant and counts were made
on fruits in each cluster. Frequency classes vere made keeping
a class interval cf (.5,

Es IGentification of elite cluster bell peppers
for further trials

The F, populations in the third sxperiment and the egree
gating populations in the fourth experiment wsre keenly observed
for elits cluster types. Selection was practised based on
cluster habit, fruits/plant, fruit sise, plant height and
general plant form, ihe identified lines were selfed and
progreagsed through pure line selection,

39



Fo Assassing the extant of damage from bactarisl wilt '+
and selecting resistent lineis), if any

The materials in the first experiment were cbserved for
incidence of bacterial wilt, Bagterial coss test was done to
confirm wilt, PFer cent incidence of wilt at the first harvest
stage and st 100 days from transplanting were recorded,
Analysis of variance was done to test the significance of
differences amon; various genotypes. The Jenotypes were
scored according to Mew and Ho (1976),

R « Resistant < 20X plents wilted

MR o MNoderately resistant > 20 < 40% plants wilted

M o Moderately susceptidle >~ 40 << @0OX% plante
wilted

8 o Susceptible > 60% plants wilted
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The dsta were statistically anslysed and the results
are presented under the following heads.

Ae Testing adaptability of selested bell pe per lines
and P: hybrids favolving bell peppers and hot chilli

B8e Eptimation of r,. heterosis in intarvarietal crosses
involving bell peppers and hot ¢chilll

Ce Estimation of ’2 heterosis in intesvaristal crosses

D. Gemtics of clustered bearing hadkit in intervaristal
crossas involving LaneiCuUR ALDMMR vor. QLOASUR and Sapsigum
ADENNR ver. fasgigulatym

Ee ldentification of elite cluster ctypes for further
trials and

Fo Assessing the extsnt of damage from bacterial wilt and
selecting resistant iine(s), if any.

Ae Testing adaptability of selected bell pappar lines and
Py hybrids invelving bell peppers end hot chills

Seven bell pepper lines and two hot chilli lines were
evalusted alon; with six F, hybrids during March to August,
1964 (Tadble 3)s The varieties S5weet Red Cherry Pickling,



Hybrid Fepper Sell boy, Yolo Wonder Improved and Hharast 4a
Fq Nybrid, ware susceptible to dacterial wilt.

Analyses of variances revealed significent differences
among the genotypes for days to green fruit harvest, days to
fruit ripening, plant height, secondary brsnches/plant,
axillary shoots/plant, fruit length, fruit perimetsr,
frulta/plant, fruit weight and yield/plant. The gencotypes
were not asignificantly different for days to flower and
pedioel length.

Days to flower ranjed from 77 days in (ubanealle x
KAU Clustar to 91 days in Cubenelle, Early -alwonder x FAU
Cluster gave early groen fruit harvest (100 days). Cubanalle
took 117 days for first harvest. 673.Hungarian wax took only
113 days to odtain first rips frults followed by §72-Mungarian
wWex X XAU Cluster (114 days)s XAU Cluster took the maximam
duration of 12% days to first harvest of ripened fruits.

Early Calwonder was the dwarfest (34.1 em) followed by
672«lHungarian -ax (38,9 cm), while the Fqe Hybrid Pepper bDell
Boy x ¥AU Cluster was the tallest (67,8 om)., KAU Cluster
nad the maximum masber of secondary branches (25.,0) and
axillary shoots (11,0)e lext to KAU Cluster, the Fl hybrid
Cubsnelle x <AL Cluster ranked with 12,7 sacondary branches/
plant, 672«ungarian “ax had the minimum number of secondary
branches (4.4) and sxillary shoots (0+8).



67isliungarian vax had the maxismum fruit length (12,6 om .
The Fl hybrids wers idsntical for fruit length, and it ranged
from 7.8 cm t0 9.1 ame For fruit perimeter, the Fl hybrids
Cubenelle n KAU Cluster, 673-Hungarisn Weax x KAU Cluster and
Sweet Red Cherry Pickling x KAU Cluster (average fruit
perimester, 5.2 om) were on par and Yolo Wonder Improved x
KAU Cluster, Hybrid Pepper Hell Boy x KAU Cluster and Early
Calwonder x AU Cluster (average fruit perimster, 6.6 cwm)
ware also on ;ar.

Barly Calwonder with an aversge fruit weight of 61.7 g
ranked superior to all other genotypes. All the Fys were
on par for frult weight, vhich ranged from 4,5 g in Cubanslle
X KAU Cluster 0 8,3 g in Zarly Calwonder x KAU Cluster,
Fruit weight in 673«Hungarian vwax, Cubsnelle and KAU Cluster
ware 20.3g, 10.7g and 1.5 g respectively.

The genotypes differed significantly for fruits/plant
and yield/plant, FEarly Calwonder had the lowest fruits/plant
(149) and yield/plant (117,12 g)s Pant Cel had the highest
punber of fruits/plant (146.4), yielding 192,7 g/plant.
ranked next was KAU Cluster with 122,9 fruits/plant wvhich weighed
1694 g¢ The Fy hydrids were intermediste to their parents
for fruita/plant, Except for the F‘ hybrid Yolo wonder Improved x
KAU Clustex, which yielded 198.8 ¢ other hybrids were superior
to all the parents studied. The highest ylelding hybrid was



Table 3. Mean performance ©f bell peppers, hot c¢hillies and

F, hybrids
= "~ Days  Lleys to  Days to
Lines S0 green fruk fruit
flower harvest ripeaing (em)

Bell pepperes

Pickiing 77.8

Sarly Calwonder 76,8 . 18 M.l

Cubanelle 9049 136.7 123,.1 51,8

873-Hungarian =ax 773 1033 113,3 38.9
Hot chilliess

2L Cluster 8748 115,9 124,86 5047

rant el Bl4s0 114 .4 123.1 57.2
Fl hybridess

iolo vonder Improved x

RAU Cluster T78.8 109,.1 121,12 49,8

Sweet “ad ‘hearry

Plokliing x kAU Cluster 81,1 104 .7 114,9 61,2

iiybirid Papper Dell}

Boy x KAU Cluatey 777 105,68 117.7 878

Bagly Calwonder x

KAU uster 797 100 o4 1231,.% 565

Cubznelle x

BAU Cluster 772 111.,2 122.,2 86,5

672«ungarian rax x

FAU Cluster 82,3 108 ,4¢ 113.8 5663

Semed 3.3 3.8 245 3.2
Ch (P » 0,0%) 9.8 1043 748 93




Table 3, (Comtd.)

_— Ww ;l:izai Tralt
Lines anohes/ shoota/ w
plant Flat ‘gm {

Sal) pepperss

Early Calwonder 447 1,7

Cubansllie 7.0 1.7 3 3.2

‘7“‘“&‘3“& wax 44 OB 3. 12.¢
Hot chillies:

KAU Cluster 2540 1140 3,2 S0

Pant Cwl Hel 27 3.1 57
Py hybridss

Yolo kondar

& JAC Cluster Ge8 27 3.3 78

Sweet [ed Cherry

rickiing x KAV Cluster 7.7 44 3.4 £ 7% )

Hybric Pepper 3ell}

Boy x KAL Cluster GeS 2.8 37 749

Early valwonder x

KAU Cluster 78 3.7 3.7 Gel

Cubanclle x

KAU Cluster 12.7 6ol 3.4 Be2

§72.Hungarian “ax x

KAU Cluster T3 2.9 3.3 %

Seme ¥ 1.7 0.8 0ol Oed
CD (P = 0,08 540 1.8 04 1,2

[T

=51 ]
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Table 3. (Concle)

Lines pervimeter plank vd?m Flant
(o) (g ()

Bell Peppers:

Early Calvonder - 1.9 6147 117.2

Cubanelle 8.4 12.1 1047 129,3

§73-ungarian «ax 8.9 11,1 2003 236.1
Hot chillies:

KAU Cluster 3.6 132249 1.5 189 .4

Pant (el 3.3 1464 143 183.7
P; hybride:

Yolo vionder Improved x

KAU Clusterx 6.8 304 6.5 196,.8

Sweet red Cherxy

piekling x KAU Cluster 5.3 5848 8.6 339.5

brid Pepper Bell =

:":{U Cluster acd Se7 64 o9 T2 464 49

Early Calvonder x

“aU Cluster 7e2 479 B3 36,6

Codanslles & KALU Cluster 540 703 448 316,2

67 2dlungarian “ax x

FALU Cluster 53 7%.4 546 401.5

Sem, 3 0.2 748 4.8 41,0

Co(p = 0,08) 067 2241 13.3 121,12

e " -




Hybrid Pepper Bell Boy % KAU Clustoer (464.8 g/plant) .
$72.Hungarian viax x KAU Cluster, Zarly Calwonder x KAU Clue
ster, Sweet Led (heryy Plakling x KAU Cluster and Cubanelle x
KAU Cluster yielded 401.5 g, 39646 g, 329.5 g and 318.2 g/plamt
resrectively. The fruita/plant in the above hybrids wers

Tieb, 47,9, 58.8 and 70.2 respectively, 673«Hunjarian viax
produced 11.1 fruits/plant, which weighed 226.1 g.

Seven genotypes, Larly Calwonder, 672«ilungarian wap,
Barat Py Hybrid, AU Cluster, Jwals, Larly Calwonder x KAU
Cluster (F,) and 672«Hungsrisn Wax x XAU Cluster (F,) were
further evaluated &uring August to vanuary, 1964e'8%5,
Significant dAifferences were odserved amon; the jgenotypes for
days to harvest, plant height, plant spread, fruit length,
fruit weight, fruits/plant and yield/plant (Tavle 4),.

Early Calwonder, 672«Hunjgarian nam, Early celwonder x
KAU Cluster and 672«Hunjarian »ax 2 KAU Clustor were early
(101 to 103 Gays from sowing to first harvest) ., XAU Clustey
took 119 days tc first harvest,

Plant height ranged from 39.3 em (Sharat F, Hybrid) to
64,9 em (iarly Calwonder x XAU Cluater), Flant gspread wes
the maximum (0.34 u’) in 673eHungarian wax x <AU Clustar,
followed by Early Calwonder x KAU Cluster (0.32 m2) and
Jwala (0031 m°) and it wes the minimuame in Sharat F, Hybrid
(0.09m°)



Table 4. Mean performance of bell peppers, hot chillies and ¥, hybrids
Days to Plank Plank Frult Fruit

Home il i~ ol il il
Bell pepperss
Rarly <alwonder 103.3 44.3 0.15 10,6 68,1 8.1 $51.7
§72=lungarian wax 1005 S3.4 0018 34,1 29,9 .2 5689.9
Sharat ¥, Hybrid 112.3 39,3 0«09 10.4 66.5 S.2 345.7
Hot chilliess
KAU C(luster 119.,0 47.6 0«34 S.1 1.7 97.4 168.6
Jwals 113.0  56.6 0e31 122 2.9  105.  305.3
F, Hybridss
harly Calwonder x
KAV Cluster 100.8 64.9 0e32 B2 849 56.8 520 .0
gm e x 10047 615 034 €.6 S5e8 92,3 $33.0
Sem & 2.0 245 Ce04d Oé 19 7.1 78.6
CD (r = 0408) 6.0 7.5 Deid 1.4 547 23.5 238.3

§%



4J
672-Hungerian vWax had the longest fruits (14,1 om.)
followed by Juala (12,2 em)s Fruit length was the lovest
(5.1 om) in KAU Cluster. The hybride had fruit weights of
5.8 g in 67%.Hungarian »ax % KAU Cluster and 5.9 ¢ in carly
Calwonder x #AU Cluster,

Jwala had the maximum £xuits/plant (105.,1) followed by
KAU Cluster (97.4) ¢ &Zarly Calwondsr and 672eliunjarian viax
produced 8.l and 19,7 fruits/plant respectively. The hybrids
ware intermediate to their parents, §72iHunjarian »ax oute
yielded all the other genotypes (58%.9 g/plant). KAU Clusterx
(1686 g/plant) was the lowest yielding. GLarly Calwonder,
Bharat 7y Hybrid and Jwala yielded 551.7 g, 345.7 g and 305.3 ¢
respectively. The rzu were intersediate to thelr parents,
yielding 520 g (Early Calwondsr x KAU Cluster} and 533 g
(672-Hunyarian ~ax x KAU Cluster) .

B, Estimstion of Fy hetercsis in intervarietal crosses
involving bell peppers and hot chilll

Ball pepper varietics, ¥olo Womder Improved, Sweet Fed
Cheppy Pickling and ilybrid Pepper Bell 8oy 4id not perform
vell and as such hetercbeltiosis and relative hetercsis were
not calculated in comparison to them in '1 crosnes, Lxtent of
hetegoeis over <AL Cluster was caloulated in allthe crosases,
Since the check variety Iharst Fy Hybrid also did not perform
well, standard heterosis wos gsloulsted with rofarence to
Pant, el onlye



demdwwrxammco&mm
#is over KAU Cluster, hBetsrobelticsis, relative hetercsis and
standard heterosis over Pant Cel obsarved for various charactars
are presented in Teble S,

1 Days to flower

All the F, hybrids were sarlier than the commonh parent
KAU Cluster (58 days) by 6 to 11 days and exhibited significant
negative heterosise The Fy hybrid Cubanelle x KAl Cluster
vhich flowered after 77 days of sowing was the earliest and
exhibited significant hotarcbeltiosis snd relative heterceis.

2, Days to green fiuit harvest

The Px hybrid Early Calwondar x KAU Cluster took only
100 days for the first harvest of green fruits. All the
hybrids were ear.ier to KAU Cluster (116 days) and Fant Cel
(114 days), ileterceis observed over KAU Cluster ranged from
wd 0% 0 «13.4% and that over Pant Cel ranged £rom «2.8% to
wll.3%, Heterobelticsis and relative heterosis were not signie
ficent.

3., Days to fruit ripening

the hybrid 67isllungarian rax x KAU Cluster took omly
134 daye to fruit ripeninge This was 11 days carifer than
KAU Cluster and 9 days earlier than Fant tele All the F‘
hybrids matured earlier than XKAU Cluster and Famt Cel,

i
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4 Plant height

All the ¥, hybrids were taller than their bell pepper
pasents, Five of the six hybrids were taller than their common
parent KAl Cluster and thres wers taller than rant Cel, The
tallest hybrid was Hybrid Pepper Bell Boy x <aAU Cluster
(67,6 cm) which was 33,7% more than KAU Cluster and 18,5%
more than Pant Cel,

5, Secondary branches/plant

¥AU Cluster had the maximum number of sscondary branches
(25.0) ¢« The hybrids were intermediate to thair pirents for
this character. Cubanelle x KAU Cluster ranked first amwong
the hybrids (12,6 branches) s This was 49.7% lesser than
KAU Cluster and 54.,4% more than Fant Cele Secondary branches
in the other hybrids ranged fxom 6.4 to 7.6,

6e Axillary shoots/plant

KAU Cluster had the maximum axillary shoots/plant (11,0).
Among the Fy hybrids, Cubanelle X KAU Cluster had the maximum
number of axillary shoots (6el) e This was $4.5% lesser than
KAU Cluster but 7% more then Pant Cel,

7. Pedicel length

All hybrids showed significant positive heterosis over
Pant Cel and the hetayotic increase ranged from 6,4% to 19,3%
and four hybrids showed significant incresse over KAU Cluster.



8+ 7Pruit length

mmr,mwmmm:m increase over
KAU Cluster and FPant Cel for fruit length, mwgmrl
Rybrids, 673«Hungarian wWax x KAU Cluster had the maxisam
fruit length (9.1 cm) which was more than KAL Cluster and
rant Cel €0 an extent of 78.4% and 59.6% respectively.
It was 237.7% lower than the better parent, €7ieHungarian "ax,

9e¢ Fruit perimeter

All the r, hybrids expressed significant positive heteroe
sis over KAU Cluster (3.6 cum) and Fant Cel (3e3 cm)e The
fruit permister in the hybrids ranged Zyxom 5 cme (Cubanelle x
KaU Cluster) to 7.1 em (Early Calwonder x KAU Cluster).
S$i;nificant negative heterobsltiosis and relotive hetercsis
were axhibitod by the hyb:ids, Cubanells x KAU Cluster and
672«tiunjarian rax x KAU Cluster.

10. Fruit weight

Among the hybrids, Larly Calwonder x KAU Cluster had
the maximum fruit weight (8.3 g)¢ This was about five times
the fruit weight of “AU Cluster and six times that of Fant Cel,
Haterosis in this cross wes cbaerved to the axtent of 453,3%
over HKAU Cluster, 53i.4% over Pant Cel, «86.5: over Early
Calvondar and «73.7% over mideparent, FPruit weight in all the
hybrids were intermediste to their perents.



Table S. Mean performence of parents and F.s, and extent of heterosis over ©AU Cluster (CP),
hetercbeltiosis (8F), relative heforosis (MF) and standard heterosis (SV)

Days to flower Days to green fruit harvest
L DTN 2
L4 Mean CP(%) BP(X) MP() 3sV(x) Mean cP(%) BP(X) MP(x%) svV{iX)
perfode perfor=
nance mance
Parentss
Pant Cel 81,0 114.4
KAU Cluster 87.5 115.9
Sweet Red Cherry
Pickling 77.6 -
Early Calwonder 78.8 oo
Cubanslle 90 .9 16,7
672=Hungarian Wax T73 103.3
!1 hybdbridss
Yolo vomnder improved x hdd
KAU Cluster 76,5  «10.3 3ol 109.1  =S5.8 -t 8
Sweet Red Cherry
Pickling x KAU Cluster 8lel  «7.3° 4.3 1.8 +0.1 106.7 =946 8ot
Hybrid repper Sell
BOy 8 KAU Cluster .7 -11e b 105.8 8.7 «7.8
Early Calwonder x P PPy s
KAU Cluster 79e7  wBed 4141 wde2 =1.6 1008  =13.4 1222

Cubsnelle x KAU Cluster 77.2 <1127 1107 <1308 4.7 111.2 =40 =40 4.4 2.8

673=Hungarian ax x
KAU Cluster 823  «5e8  +6e8 w0el 4106 1060  «B8.8° 42,9 3.4 7.3

* and ** . gignificant at 5% and 1% levels, respectively



Table 5. (Comtd,)

Days to fruit ripening - Plant height
Lines Mean CP (%) BP(3) MP(%) SV(X) Mean CP(%) BrP(x) MP(%) 8V(X)
perforw= perfore
mance mance &)

Parentss

Pant Cei 123,13 572

KAU Cluster 134 .6 50.7

Early <Calwonderxr - 4.1

Cubanelle 123.1 81.9

672«ilunjarian viax 113,.3 38,9
’1 hybridss

zolo Wonder Improved x

KAU Cluster 1311 2.9 elef  49.5 2.3 -13.5"
Sweet Red Cherxy

Pickling x KAU Cluster 114.9 =7+ w6ef  61.2 4204 +6.9
Hybrid Pepper Bsll en .e *e .
Boy x AL Cluster 117.7 5.8 def  67.8  +33.7 +18.8
Early Calwonder x *

KAU Cluster 1215 w206  ~= - el.3 56.5 114 +11.4 +33.2" 1.2
Cubanelle x _

KAU Clusterx 22.2 wded -} o9 wleb -0 9 5685 +15.4 +13.6 +14,.,9 +2.6
§72-Hungarian vax x ,

KAU Cluster 1138 «B8.8 408 <bed 7% $6.5  +11.6  +11.4 +26.1 <l.2




Tadle S. (Contd.)

———t0CORtary branches/plant = Axillary shoots/plant —
Lines Moan CPr(xn) BP{:) MP({x) sSv(.) Moan CP{%) BR(%) MP(x) SVIX)
perfore perfope
ANCY Danee
Parents:
Pant Cal 8.3 57
KAU Cluster 25.0 11.0
Eaxly cCalwonder 4.6 1.7
§72.Hungarisn “ax 44 OB
£ hybrides
Yolo Wonder Improved x
KAU Cluster 6.7 =730 “17e2 247  =75:4 5258
Sweet Red Cherry
Pickling X KAU Cluster 7.6 =698 6e2 4.8 =600 228
Hybrid Pepper Bell o0
Boy x KAU Cluster 6ad  =784d 208 2.8 =74% 50 .8
Etrly Calwonder x P «h Py .t - a*e
KAU Cluster 7e5  «70:0 «70e0 =498 «7.4 347 w6623 =66a] oAlef o350
Cubanelle x
KAU Cluster 1206 w4908 4907 =21e5 +5408 6ol  wdded w2428 3.9 7.0
673-Hunjarian “ax x
¥AU Cluster Te2 w7102 7108 «55:3 <111 249 <7323 27338 5006 4908

T

Y




Table 5. (Contd.

Pedicel length — Pruit length
Lines HMean CP(%) BP(%) MP(X) SV(X) Mean CP(%) BP(Y) MP(%) SVI(%)
perfone
mance ) mancein)

Parents:

Pant Cel 3.1 5.7

KAU Cluster o2 5.1

Cubanelle 3.4 Be2

673-Hungarian hax 3.1 12.6
I'1 hybrids:

¥olo Wonder Improved x "9 " s
KAU Cluster 3.3 +3.1 +6.4 7.8 +52.9 +36,7
Sweet Red Cherxy e o0 »

Pickling x KAU Cluster 3.4  +642 +946 3.1  +78.4 +59.6
Hybrid Pepper Bell - *s e ve
Boy x KAU Cluster 37 +15.6 +19, Te3 +54.9 +38,5
Early Calwvonder x

KAU Cluster 3.7 +15.8 +19:3 8.7 +70°8 +52,6"
Cubanelle x ad
KAU Cluster 3.4 +6.3° o 424 9.6 8.2 607 © +243] *43.8
672-Hungarian vax x

KAU Cluster 303 3.1 43,1 45,8 4648 9el  +7Bed  «272F +3.8  +59.6

It
=)




Table S. (Contdd

Fruit perimeter

Pruit weight

Lines Mean CP(%) BP(%) MP(%) SV(%) Mean CP(%) BP(%) MP(%) SV(%)
perfor=- perfor=
mance{cm) mance (¢)
Parentss
Pant Cwl 3.5 1.3
KAU Cluster 3.6 1.5
Early Calwonder - 61,7
Cubanelle 8.4 10.7
?1 hybridss
Yolo Wonder Improved x "k *%k ok
KAU Cluster 6.6 +83.0 +88,.5 B85 +330 o4
Sweet Red Cherry *k *k * % s
Hybrid Pepper Bell Xk dek *& %
Early Calwonder x *k *&k *k * %o i
KAU Cluster 7ol +97.2 +102.8 8.3  +453.3 -86.8 .73.7 +538.4
Cubanelle x e e e *% o * *®
KAU Cluster 5.0 +38.8 «40ed =16,3 +42.8 4.5 42000 =57.9 «36.0 +246.1
672~Hungarian Wax x . *k *k "k o ke Ak *k
KAU Cluster 5.3 ""47 .2 -40 .4 —15.9 +51 04 5.6 +273 03 -72 04 -4806 +33°o7

O

~1



Table S, (Comcl o)

Fruits/plant Greern fruit yisldg/plant
Linas Mean CP(%) BP(x) MP(:) 8VIX) Mean cpP(~) BP(x) MP(x) sSVI%)
perfore parfope
neRos mapee (4)

Farentss

Pant Cel 146.4 192,7

KAU Cluster 122.9 189.4

Early Calwonder 1.9 117.2

Cubanelle 12.1 129.3

672-Hungarian wax 11.1 226.1
7, hybridass

Yolo ¥Noadar Improved x

KAU Cluster VA 750 «79.3 196.8  +3.9 *2.1
Sweat Red Cherry

Plckling x KAU Cluster 56.8  =S52e 5958 320.5  +73.9 +703
Rmid W 3011 & L T 3
Boy x KAU Cluster B4e8  —87e =55 466.9  +145.4 +141.2
Early Calwonder x T 'Y e "k "o " .k
KAU Cluster 4749 610 =610 «23.1 _g7%8 396.6  +209.4 +109.d +158.6 +105.8
Cubanelle x e P e *n e ae e
KAU Cluster 70.2 w429 @d42,9 3.9 «52,0 318.2 *68,0 68,0 479,868 +65.31
672«-Hungarian .ax x « P - * - ® P
KAU Cluster T1e8  «A1e9  =d109 +6.5 5122 401.5  +111:9 1778 +93.3 +108.3




11, Fruita/plant

The ¥, hybrids 4id not show positive heterosis over the
common parent KAU Cluster, The hybrid, 67i3.Hungarian ®ax x
KAU Cluster had 71.4 fruits/plsat. All the 7, hybrids exceeded
the bell pepper parents for fruits/plant. The bell pepper
papsnts had fruits/plant renging from 1,9 (tarly Calwonder)
to 12,1 {Cubanelle). 7The F, hybrids ranged from 30.4 fruits/
plant (Yolo Wonder Improved x KAU Cluster) to 71.4 fruits
(672«Hungarian wax x KAU Cluster).

124 Green fruit yield/plant

Five of the six Fy hybrids exhibited significant heteros
sis over XAU Cluster and M Pant Cels IThree hybrids showed
significant heterxcbeltiosis and relativs heoterosis. The
bast yieldinj hybrid was Hybrid Pepper Bell Boy x KAU Cluster
which yielded 464.9 g/pl:nte This was more t¢ the extent of
145.4% over KAU Cluster (189.4 g/plsnt) end 141,.2% over
Pant Cel (192,7 g/plant)« Early Cslwondesr x <Al Cluster
yielded 396,6 g and exhibited hetercbeltiosis of 109.4% and
relative beterosis of 158.6%e 672«Hunjarian -ax x KAU Cluster
yvielded (401.5 g/plant), nearly double its vetter parent,
872«Hunjariean «ax (22641 g).

Ces Estimation of 'z heteorosis in intervarietal

crosses

Analysds of variances revesled significant differences
amongy the parental and F, populations for days to green fzuit
hagvest, days tc frult ripening, secondary branches/plant,



pedicel length, fruit length, fruit perimetar, fruits/plant,
and &ry fruit yield/plant, The populations were not signifie
cantly different for days to flower, plant height and green
fruit yield/plant, HMesan performance of parents and Fas and
extent of ¥, heterosis explained further as hoterodeltiosis,
relative heterosis and standard hetercais estimates over Bharat
F1 Hybrid and Pant Cel for various charactars are presented in
Table 6.

1. Days to flower

The P, populations toek 37 to 38 days to fiower from
transplantinge. The 7,8 of Sweet Fed Cherxy Pickling x XAU
Clustaxy and Cubanells x AU Cluster took more time than their
respective parsints, whereas Hybrid Fepper Bell Boy x KAU Cluster
was intermediste to its parents. They were earlier to
Bharat ¥4 hybrid (40 days) by 2 0 3 days and by 4 to 5 deys
to Fant Cel (42 days). Significant standard heterosis owver
Pant (el ¢0 the extent of «11.8% was shown by the segregating
populations,

2, Days to green fruit harvest

Swaet 'ed Cherry ps.cuwumucmsm:rz took 60 Gays
for the first horvest of green fruits, The F.e of Hybrid
Pepper Ball Boy x KAU Clustex and Cubamelle x KAU Clustar
took 61 and 62 days respectively. Al) F.8 were earlier to

il



Pant Ged (66 Gays) by 4 to ¢ days Dut gave delayed harvesting
comp.red to bharat ¥, Hybrid (54 days) by 6 to 8 days,

3. Days to fruit ripsing

Hybrid Pepper Dell Boy x XKAU Cluster F; took 77 days to
fruit ripening. It wes ¢ days esrlier to Hybrid Fepper Dell
Boy and obe day earlier to KAU \e‘:l.mu:. Cubshelle x KAU Cluse
ter showed delayed ripening (79 days) compared te both the
parents. GSweet fed Cherry Pickling x XAU Cluster F, took 77
days to fruit ripening and it was 15.6X% more than its early

parent, Sweet Red Cherzy Picklimg (66 days).

4. Plant height

The 7,5 of Sweet Red Charxy Pickling x KAU Cluster
(57.2 cm) snd Cubanelle x KAU Cluster (52.1 cm) were taller
than their better pirents, Sweet Red Cherxy Pickling (51.6am)
and KAU Cluster (49,8 om) respectively. Sweet Red Cherry
Plekling x KAU Cluster F, showed & hetercbeltiocsis of 10.8%,
relative heterosls of 12,8X and standard hetorosis of 35,2%
over Bharet F, Hybrid (42.3 cm).

S. Secondary bramches/piant

KAU Cluster had the maximmm sec .ndary branches/plant
(11+3) followed by Pant Cml (9e1)s ALl the F, populstions
were intermesdiaste to thelr parents, with 6.1 €0 6,6 branches/
plant and they exhibited significant negative heterobeltiosis



he

(o41.6% to «46X) , relative hetarceis (134X to «25.1%),
standard heterosis over Pant Cel (w27.5% to «31,9%) and posie
tive standard heterosis over Sharat F, Hybrid (36.4% te 69.2%)

6. Pedicsl length

™he Fq hybrids were intermediate t0 their parents and
their pedicel length varied from 3.1 em (Cubanelle x KaU Cluster)
to 3.3 om (Gweet Red Cherry Piciling X KAV Cluster). All the
F,8 exhibited significant heterobeltiosis (wl13.2% O «18.4%),
standerd heterosis over Bharat ¥y iHybrid (=15,4% 20 «20.5%)
and standard heterosis over Pant Cel (G.8% to 13.8%) .,

7« Fruit length

Average fruit length in the 7, population of Hybrid Pepper
Bell Boy x KAU Cluster, Cubanells x XAU Cluster and Sweet
Red Cherry Yickling x Kal Cluster were € om, 3.2 cm and 5,1 om
regpectively. Fruits in the ’3 of Hybrid Fepper Bell Boy x
KAU Cluster were longer than both of its parents whereas in
Cubanelle x KAU Cluster and Sweet Red Cherry Pickling x
KAU Cluster, it was significantly shorter than their beatter
parents, Cubanelle (10.1 om) and Sweet Fed “herry Pickling
{(12.2 cm) respectively. Me 738 exhibited significant posie
tive heterosis over Bharat Fy Hybrid ranging from 12,7% to
20,5% and 29% €O 46.,T% over Pant Cel,



8+ Fruit Periseter

The 7,8 shoved significant negative hotercsis over their
better parents, mideparents and the check variety, Bharat !,
Rybrid and significant positive heterosis over Pant Cel,

The fruit perimeter in bell pepper parents ranged from 9.9%9om
(3weet Red Cherry Pickiing) to 16.3 (Hybrid Pepper Bell Boy).
In the F, hybrids it ranged from 5.5 cm to G.¢ am,

9. Fruits/plant

KAU Cluster had the maximum fruits/plant (140.5),
followed by Pant Cel (130e6) snd in bell pepper lines, it
ranged from 6.3 An Hybrid Papper Hell Boy to 11.3 in Sweet
Red Cherry vickling. The Fz‘ veare intermsdiste to theliy
parents, where the fruits/plant ranged from 39,9 to0 36.7 and
they all exhibited significantly negative hetercobeltiosis,
relative heterosis atd standard hetercosis over Pent Cel,

10 Green fruit yleld/plant

Aversge fruit yleld in the Fy of Sweet Fed Chexry Fickling
X KAU Cluster (224.7 g/plant), Cubanelle x KAU Cluster
(195,86 g plant) and iybrid Fepper Bell Boy x 2AU Cluster
{189.8 g/plant) were more than their ceomon parent KAU Cluster
(180.8 g/plant) but lesser than their respective bell pepper
parents. Ihe bell pepper parents had yield/plant ranging frem
217,83 g (Hybrid Pepper dell Boy) to 281 g (Sweet red Cherry
Pigkling) and the htercobeltiosis ranged from «12,7% €0 «20.0%
bt it was signifigant in no case,



Table 6. Mean performance of parents
* heteroeis

(MP) and standard har.e

and extent of hotercbeltiosis (BP), relative

1. (5V} owver Bharat r Hybrid and Pant C.l,

nq.eoﬂm

i

Days to green fruit harvest

Lines Nesn  EP(R) MP(X)____ SV(w Haan BP(%)  mp(n) ___8V(x)
perfor- Bharst Pant Porfor- Snarst Pent
mance Pl Cel mance 7y ca1

Nybrid Hydbrid

Pagenta;

Bharat F‘ Hybrid 39,7 S4.4

rFant Cel 42.3 65.7

KAU Cluster 3642 9.1

Sweet Red Chexxy

Pickling 35.5 49.1

Rybrid FPepper Dell Boy 41.7 63,0

Cubanelle 36,9 51.5
F, hybridss

Sweet Red Cherry - S * 4 *
Pickling 8 KAU Cluster 37.1 +4,.5 3.5 w65 11,8 59,8 +21,.7 -10.3 9.9 <B,.9
Hybrid Pepper Bell . - R e
m x KAU Cluster 37.1 +2.7 -l »6.5 =»ll.8 60 .6 +2.5 0 o6 *11.4 =76
Cubanslle x . xw Y SR

KAU Cluster 375 +3.9 +45 5.5 =109 62.1 +20 .6 45122 1140 5.4

* and ** gignificant at 5% and 1% levels respectively

¥9



Table 6., (Contd, )

Days to fruit ripening - Plant height
Lines a.:: Bp({%) Mp(.-) sV (%) Hean Bp{%) Mp{%) sV (%)
Perior= Bharat Fant Perfor- Bharat Pant
nance r Cel mance r Cel
Mybrid
Parantss
Bharat F, Nybrid 8149 42,3
Pant Cel 81.6 sS8,.1
KAU Cluster 779 49.8
Plekling 6643 51.6
Hybrid Fepper Bell Boy ©61.32 36.1
Cubanelle 76.8 47.9
T, hybridss
Sweet Red Cherry 'Y , . e ™
Piekling x KAU Cluster 76.6  +15.6 6.3 7.6 5742  +10.8 +12.8 3522 1.8
Hybrid Pepper Bell
m x XAV Cluster 765 wleB a3 B -l e? wfal 47.8 wd o0 +8.8 +33.0 «17.7
Cubanslle x
KAU Cluster 7806  +5¢1 4249 =5e2 w346  52e1 4446 +646 +23e3 <10.3

<D
0



Table 6.(Comd.)

: ant Pedice) lquh — -
Moan BP(R) mp{n) sV {x Hean BP(%)  Apln) SV (%)
Lines porfar. Bharet pang Poffor- Sharet Pent
mance 'l Cay  RSCe o
Pazrents:
Meret F, Hybrid 3.9 3.9
KAU Cluster 11,3 2,8
Sweet Red (harry
Pickling S.1 3.9
Hybrid pepper Bell 3oy 3,9 3.8
Cubanelle 4.9 3.8
r: hybridss
Sweet iied Cherr . .
PICKIing X KAU Cluster  6e]1  «d628 «25.1 #5608 3200 3.2 <1798 4.9 1735 +10.3
Rybrid Pepper Bell ,
doy x AL Eiuater 6.6 wdlof 1306 46923 w2708 3.3 41302 «0.5 1504 +13.8
Cubanelle x

kAU Clustey 6ol 460 w238 +56e8 =329  3el  «18ef 6.6 <205 +6.8
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Table 6. {(Contds)

Fruit ) Fruit parimster
Mosn Bp(x) mB{n) SV(%) m:: BP{)  HAP(%) SV (%)
Lines perfon poctors
(cm) ry <y rpece =y
HydEia NyBria
Parents:
tharst ?1 Hybrid 7.3 19,1
Pant Cel 6ed 34
KAU Cluster 543 3.4
Sweet Red Cherry
Pickliing 12.2 9.9
Hybrid Pepper Bell Boy 6.4 16.3
Cubanslle 10.1 10,5
rz hybrids:

Swest -ed Cherzy ,
PAcKIing % KAU Cluster  Del =258 +4.5 +20.5 4623 5.5  «4eed <1701 7123 46135

Hybrid Pepper fesll
Boy X KAU Cluster B0  +25.0 3794 +12.7 42940  6eé w608 = Me® =66.5 +°8.3

L1 .l

iy . 'Y 3 ™ -
Cubanelle X KAL CluSter 8.2  =18.8 4606 +15.8 3203  S5e5  w47.8 «20.0 =71.3 +61°%

L3



Table 6.{Contd,)

Fruits/plant dgpen frult yield/plant
Mean  BP(%) Mp(:) 8V {5) Moan BP(%)  MP(n) v (%)
Limes
parfor- Bharst pame Perfos- Shorat Pant
¥, Cel ta) ) 4 Cnl
MyBria 9 HyBria
Parantss
Bhagat x?‘ Hybride 4.4 233.,0
Pant Cel 130.6 1740
KAV Cluster 140.5 180 .8
Sweet Red Cherxrxy
Pickiing 11,2 2831 .0
Hybrid Peppesr Sell Boy 6.3 217.%
Cubanslle 10.) 229.3

¥, hybrides

Sweet Hed (herxy o . 1 e .
Piekling x KAU Cluster 36e7 «73e8 «=51e8 473421 w7108 22647 =200 2.7 =3.6 +20.1

Rydrid Fepper Dell

e L 3 « *
Boy x ¥AU Cluster 29,9 =787 uﬁ’o& "’579.& ."‘i 189,58 wl2e7 wbd ob 18,8 +9.1
Cubanelle x S - . -
KAU Cluster 3601 w7623 52071 72008 27203 19506  w14.6 4.5  <16.0 +12.4
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Table 6. (Comel,)

ay frait yiel
Mean  BP(X)  MP() SV{x)
Lines Perfore Bhagat Fant
P, Cal
‘o) ryvbaa

Parentss

Bharst ¥, Hybrid 220

Pant Cel 33.%

EAU Clustery 41,9

Sweet Red ‘herry

Pickling 29.3

Aybeid Pepper Bell

Boy 1847

Cubsnslle 23,9
7, hybridss

Sweet red Cherxy

PLCk1ing x KAU Cluster 33.9 «19e1 8.9 +54.1 +1.2
Hybrid Fepper Jell -

Boy x KAU Cluster 2E o8 -32.5 wbel 029.: «l5.1
Cubanelle x KAU Cluster 293 «30e] <11.04 +33.1 =12.5




11« Dzy fruit yield/plamt

KAU Cluster hed the maxisum dry fruit yield/plant (41.9¢g)
The 7, hybrids 4id not show positive hetercsis over the better
parent or mideparent. All the F3 hybrids axceeded their bell
pepper parents and Eharat 'l Nybride. The dry fruit yield/plant
in bell pepper parents ranged from 18,7 g (Hybrid Pepper Besll
Boy) to0 19.5 g (Sweet Red Cherxy FPickling). The Py hybrids
ranged from 18.4g/plant in Hybrid Fepper Bell Boy x AU
Cluater %o 33,9 g in Sweet Red Cherry Fickling x KAU Cluster,.

De Genesties of cluster bearing hobit in intervarietal
crosses involving Capeigul ARDMUM vare JERASUR and Cangle
SUB AInR var. fasciculatun

The parents, I8 end segregating populations (Pye BCy
and BC,) were critically obeerved for splitary and cluster

beaaring types.

1. PFarents

A total of 30 plants each in KAU Cluster, Early Calwonder
and $73«Hun;arisn «ax, 20 plants in Sveet Fed Cherpy Pickling
and 15 plants in Hybrié Fepper Bell Boy were cbeerved for the
bearing habit. Early Calwonder, 672.Hunjarian ~ax, Sweet
Red Cherry Pickling and :ybrid Pepper Bell 350y showed predoe
minently solitary fleowering and fruiting habits, There were
two £lowers at the main forking point, which dsveloped into
solitaxy fruits or no fruits at all.



XAU Cluster, the souree for cluster bearing habit, was &
predominantly clustar type producing flowers and fruits in
clusterss In this lime the main shoot tasminated in an
inflorescence, The vegetative growsh continued rarely by
the development of one or two side branches, which agein termie
nated in inflorescences, Further growth was mainly through
axillary shcots developin; from the mein stem and subwanillary
shoots developing from axillary shoots: All the axillary
and subeaxillary shoots again serminated in inforescences,

On an average there were 1341 axillary shoots within a renge
of 8 to 16,

Shedding of flowers and Simmature fruits is a serious
Adsorder in KAU Clustex, Ffive flowsr clusters were randomly
salected in each of the 26 plants of KAU Cluster to atudy
flower and fruit formation in clusters (Table 7)e Flowers/
cluster ranjed from 4.5 t0 12,3 with an average of 7.4, On
an average 5.4 fruits wer: deaveloped/cluster and it ranged from
2.8 to 843, The flowers observed were normal, aelther long
styled or medium styled, Although KAU Cluster showed a pree
domipantly cluster flowering and fruiting habit, occasional
solitary fruits were also odserved towards the end of the crop
in e few plants,

Thirty plants each were observed in F, hybrids, Sarly



72

Teble 7. PFlower and fruit formation in the clustered besring line,

KAU Cluster

Plamt So. e).u.xt cluster ela:::E (%)
1. 7.8 6.0 76,9
2 T3 4.8 6440
3 6.4 3,8 594
4 640 4,5 750
-] 405 3.8 6242
¢ Tel 4.5 61.6
7 744 Seé 7340
8 6e5 5S40 76.9
9 Ted S.8 794
10 6.6 Se8 87.9
11 Se8 4.0 68,9
12 Geod 3.6 5643
13 7.6 Sed 7161
14 €G3 4,5 71.4
15 Ted 640 8363
16 8.2 54 65,8
17 744 Seé 7340
18 God 4.8 71.9
19 840 8.5 81.3
20 740 8.6 8040
21 11,0 8.5 773
22 78 6e2 03.8
23 Te2 Gt 6849
a4 93 740 753
28 7.2 Se8 8045
26 12,3 T8 6344
Mean T4 S.¢ 73,4




Calwender x KAU Cluster, XAU Cluster x Early Calwonder,
673-Hungarian wax x KAU Cluster, KAU Cluster x §$72.Hunjsrisn
vas, Sweet fed Cherry Fickiing m KAU Clustar and Hybrid

Pepper Dell Boy x KAU Cluster, All the ¥, hybrids had solitary
flowering snd fruiting hsbits, The direet and reciproesl
crosses 4id not differ for the bearing habit,

3+ Segregating populations
as Early Calwonder x XAU Cluster

Early Calwonder, AU Clustex, their r‘a. F.8, ﬂcll
and BC,s were classified cluster snd solitary (Table 8),
There were 368 solitary =nd 104 cluster types among the 492
rz plants examinsd, The segregation in fz fitted a 1343
ratio ‘xl = 1,841, 0,2> P> 0el)e The back cross generation
(K:‘) had all the 457 plants solitary. This fitted well to
the expected 110 ratio (x> = 0, P = 1) 1In the i, generstion,
207 plants were solitary and 203 cluster, which fitted a 113
ratio (x° = 0,039, 049> P> 0e8) 4

The cluster types in the segregating populations “3 snd
Bc,) were further classified into true cluster, occasional
solitary and occasional cluster groups (Fig. 1, Table 9).



~3
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Table 8, Jenetics of alusterness in hybrids inveolving
Early Calwonder and KAU Cluster,

]
Ganerations io Clune sh‘nu{gu X P
taxy Ser Total rat
Parentss
Early Calwonder o 30
KAU Cluster e » %
L
Early Calwonder =
KAU Qluster 3 o »

KAU Cluster x
Barly Calwonder 30 - 0

r,.
Early Calwonderx
KAU Cluster 388 104 92 13 1,841 0O.deda2

BC,4

(Early Calwonder

x KALU Cluster) x

Early Calwonder 457 o= 487 1s0 0 1.0
ic,a

(Early Calwonder

% KAU Cluster) x
KAU Cluster 7 203 430 192 06039 0.000,9
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Table 9, Nunmber of true cluster occcasional solitary and
ococasional cluster pleants in the 7, and BC,
populations of Early Calwonder x KAU Cluster

L —

Trus Oocasional Oecasional
Generaticns .1 .ter  soldtary clustey  rotal
r, 32 36 32 100
BC, 123 se 17 196

NS

T™he cluster plants in the Fa and BC, populations were
further classified based on average fruits/cluster. Flower
clusters were randomly tagged and counts were made on
fruits developed/clustere It ranged from 0.5 to S.9
fruits/eluster in F, populstion with an average of 2.6
fruits/cluster. In the BC, population thers wer. 3.6
fruits/cluster on an averags within a range of 1,0 to 9.4,

A frequency distribution of plants based on fruits/clue
ster was attempted with a class interval of 0.3 (Table 10),
Rinety six cluster plants in the F, population were jrouped
into 11 classes, Eighteen plants fel) in the 1,3«1,9 class,
23 4n the 2.0w2.4 class, 15 in the 2.,5+2.,9 class and 12 in the
3.0u3¢4 class, 1In the BC, gensration 186 cluster plants were
grouped into 17 classes, The class with 5,0e5.4 fruics/
cluster was the median class, 32 plants fell in the class
J0wleéd and 38 Ain the 4.,0eded Class,

79
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Table 10. Fregquency distribution of clustered plants in
L mmﬁmmmofmuwmxa

KAU Cluster
T2 e
Classes from Pagcentage free Percentage
quancy of plants quency of glamts

0eS @ 049 3 3.1

10 @ 144 ? 73 é 3.2
18 @ 149 18 16,8 8 4.3
240 o 244 23 23,9 16 8.6
208 & 2,9 18 15,6 26 14,0
3.0 @ 3,4 12 13¢5 e 30 o4
3e8 » 349 7 Te3 19 0.2
Be0 o 444 4 4,2 s 18,8
48 & 449 4 4.2 13 740
5S¢0 o 54 2 9% 11 Se9
565 « 549 | 1.0 3 1.6
G0 » 6.4 s 2.7
6e5 » €49 1 BeS
740 o :7ed 2 1.1
Te8 & 7.9 0 -
8.0 o 844 2 1.3
Be5 » 8¢9 0 -
S¢0 » Fo4 1 03

E
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be 673-Hungarian Vax x KAU Cluster

672Hunjarian Wax, KAU Cluster, their Fq0, rac. BC,®,
and Bﬁzl were classified into solitary and cluster groups
(Table 11). Out of the 462 plants cbeerved in the F,, 336
were solitary and 106 were cluster and this was in agreement
vith & 311 ratio (x* = 1,0417, 048 > P> 0.3)s All the 441
plants in the BC, population were solitary. 7This fitted
well to the expected 110 ratio (x2 = 0, P = 1), There were
261 solitary and 212 cluster types amony the 473 plants exas
mined in iC,, which fitted & 111 ratio (x* @ 5.076, 0405 > P>0.02)

Based on the propertion of fruits produced in clusters
to the total fruits produned in & plant, the cluster types in
the segregating populations (r, and Bcz) wore further classie
fied into true cluster, ococasional solitary and occasional
cluster groups (lable 13)

Table 12, Number of ¢true cluster, occasional sclitary and
occasional cluster plants in the ¥, and BC,
populations of 673e.Hungarian viax x il Cluster

Teue Occasionsl Cosasional
Generations .)uster solitary cluster  Total

2 42 43 14 "
5C, 134 4 3 193

TR iy -
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Table 11, Jenetics of clustermess in hybrids lavcelving

673«Hunzerian vax and KAU Cluster

. _ R S i
—nt02 Of _plonks
Jeperations 501i» Cluse Togal f"“" «2 ) 4
tary ter m”““

Parents:

C73=Hunjarian »ax b - »

KAU Cluster o 3 3
tltl

S73eilungarian «ax x

KAU Cluster - »

KaU Cluster x €72»

Hungarian wax 3 - 30
l‘zl

67 detunjarian «ax x

#AU Clugter 356 106 482 10417 Goadel oS
E’t

(87 2-Hunjarian ~ax x

KAU Clustser ) n

672«iunjarian rax 441 - 441 120 0 1.0
m,-

(672-Hungarian ax x

KAU Cluster) = ' *

KAU Cluster 261 312 473 1%} 54076 04,030.,05

* Significant at P 0,05,



The cluster plants in the F, and acz populations were
further classified based on sverage fruits/cluster. In
the ¥, population, fruits/clustar ranged from 1,0 to 6,5
with an average of 2.9, In the OC, population, there were
3.7 fruita/cluster withins a range of 0.7 €0 7.0.

A freguency Gistributicon was attempted with a class
interval of 0.5 (Table 13)e The 99 F, plants with
cluster beariny habit were grouped into 12 classes. Iwenty
one plants were in the class 2.0e2.4 fruits/cluster, 9 in
the 2.5«2+9 class, an? 26 in the 3,0e3.¢ class, In tha
BC, gemsration 193 plants were grouped imto i4 classes,
There were 41 plants in the class 3.0e3eé, 25 1in IeS=3,9
class and 38 in 40eded class,

G Sweet Red Cherry Fickling x KAU Cluster

Classification into solitary and cluster bearing groups
were made in the parental, Fy snd 7, populations (Table 14),.
Out of the 45 plants observed in the F,, 39 wore solitary
and 6§ cluster., This was in agreemsnt with 8 13:3 ratie
(X2 = 0,869, 0.5> P> 0.3)e HO trus cluster types were
obeerved in the F, population.

4 Hybdbrid vepper Bell Bcy x KAU Cluster

The bresding behaviour of Hybrid Fepper Bell Boy,

XAU Cluster, its F, and P, populations are given in Table 14,
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Table 13, JFrequency distribution of clustersd plants in
32 and &a generations of &67i«riungarian vgx %
KAU Cluster

ARSI e ND ARSIl
Classes fros Percentage free Fercentage
quancy of plants quency of plants

AR " -

0e5 « 049 - - | GeS
20 » 144 7 Tel F 10
1.5 « 1.9 11 11,1  § 05
260 « 244 21 21,2 a2 1144
205 @ 249 9 el 18 93
340 @ 304 26 36,3 41 21.2
3¢5 « 349 9 9.1 as 13.0
440 = 444 9 Pel 38 1947
405 » €49 3 1.0 17 Qo8
540 » S48 3 3,0 17 5o
5.5 @ 549 1 1.0 S 246
640 = 64 i 1.0 3 %
665 » o9 b § 1.0 2 i.0
Te0 o 704 - - | 043

Total 9 193




<
——t

Table 14. Genstics of clusterness in Swoet Fed Cherxy
Pickling x KaU Cluster and Hybdbrid Pepper Bell
Boy x KAU Cluster

—l0s.0f plants __ Expected ;
Jenersticns Solie Cluse Total m »
sary terx ratio

Parentss

Sweet Fed Cherry

riekling 0 - 2

Kybrid L Bell

lgy Feppe 13 - 13

KAU Cluster - 30 30
rtﬁl

Sweet Fed Cherry

Pickling x KAU Cluater 3% - 3

Hybrid Pepper iell Soy

X AAU Cluster 0 o~

Fant

Sweet Red Cherxry

Plekling x XAU Cluater 3 6 45 1343 OeBED Qo35

brid Fepper Bell
g’KAU Clustsr ncd 153 s 178 13:3 24586 0elebe2




There were 133 solicary and 28 cluster types among the 178
¥, plants cbserved which showed sgreement to & 1313 ratio

(x% » 2,566, 0e2> P> 0s1)s In the 7, population there
wegs true cluster, occasional sclitary and occasional cluster
types within the cluster Jroups

6 Halfuwpity (672«Hunjarian Wax x KAU Cluster) x
{(barly Celwonder x FAU Clustar)

In this segregating population 122 plants were examined,
There were 84 solitary and 28 cluster plants (Table 15),
The segregation showed a 3004 £it to the expected 331 ratio,
(x? = 0, P =ik |

Ee ldentification of elite cluster types for
further trials

The F, population of Barly Calwonder x KAU Cluster,
673=iun arian rax x KAU Cluster, Sweet Red Cherry Pickling x
KAU Cluster and Hybrid Fepper Bell Boy x XAU Cluster were
¢ritically exsmined and elite cluster types were identified
and progressed through pure line selsction, rhes description
of the selected lines are jiven in AppendixeII,

From Carly Calwonder x ©AU Cluster ?3,23 lines were selew
cted, Forty four lines were selected from the ?3 of 67iaHungae
rian nax x KAU Cluster, Only one pramising line was found in



Table 13, Genetics of clusterness in Rarxly Calwonder x
KAaU Cluster and 672.Hungarian vax x FAU Cluster

apd the halfesid inwolving them

Fos of plenss Ew
JGenerst ions Solie Cluse Total /holO= x3 P
tary ter 32‘:

Pareutst

Early Calwonder k) 3

672lHungarian -ex b <) - %

KAU Cluster - 30 30
Fy0

Eariy Calwonder x

RALU Cluster 30 - 0

KAU Cluster x

Early Calwonderx 3¢ - »

673=Hunjarian wex

R KAU Cluster 3% - »

#AU Cluster x

672Hun; arian “ax 30 - 0
Fan

Early ‘“alwondsr =

KAU Cluster 388 104 492 1323 1841 0slule2

67 2=ilunjarian vax

% KAU Cluster 386 106 462 3 140417 0e3a0 8
Half -sibn

{672aHunjarian *ax

X FAU Cluster)

x 84 a8 122 1 -] 1.0

(karly Calwonder
® KAl Cluster)




mmmmumummrz. Seven lines were
selected from Hybrid Repper Bell Boy x KAU Cluster Fae

Fs Assessing the extent of damage from bacteriasl wile
and selecting resistant line(s), if any

Percent wilt incidence based on plants established in
the f£ield at first harvest stage and at 100 days from
transplanting, are presented in Table 16,

1., Wilt incidence at first harvest stage.

Diseage incidence in KAU Cluster, 672«Hunjarian «ax,
Hybrid Pepper Bell Soy, Sarly Calwonder and Cubanelle were
3.T%e TeS%, 15%, 15,5% and 18.,9% respectively. The Fy hybrids,
Hybrid Pepper Bell Zoy x KAU Cluster, Early <alwonder x
KAU Cluster and Cubanelle x KAV Cluster also showed lesser
than 20% disease incidence. Pant Cel, Sharat Fl Hybrid and
the F:'. Sweet ed Cherry Pickiing x KAU Cluster and €72eHungew
rian vWax x KAU Cluster wers moderately resistant. Yolo wonder
Improved (61.1%) was susceptible to bacterial wilc,

2. wilt incidence at 100 days from transplancing

KAU Cluster showed a wilt incidence of only 14.4%,
Early Calwonder (30,8x), 672«Hungarian wax (33.3%), Cubanelle
(36.9%) =nd the F, hybrids, Early Calwonder x KAU Cluster
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Teble 16 Bacterial wilt incidence in ell peppers, hot

chillies and crosses amon; thoem

_ ‘ at Wilt iocidence at
£irst hazvest 100 éays from
Linece N .
Scoring as Sooring as
(%) Yow and (%) per Mew end
Heo (1976) Ho (1976)
Hot ehillios
Part Cel 35.0 MR 49.4 ns
KAU Cluster 3,7 R 14,4 R
Bell Peppers:
Bherat 7y Hybrid 31.0 MR 71842 3
Yolo wondar Iwmproved 6141 8 732 8
Sweet od Lherty
Pickling 5341 M5 80.2 &
Hybrid Pevper Bell
Boy 1540 R 6040 8
Early Calwondar 15,8 R 30.8 MR
Cubanelle 16.9 R 36.9 R
672-Hungarian vax T8 R 33.3 MR
¥y hybridss
Yolo wonder Improved
X FAU Cluster 49,8 M8 78.9 5
Sweet Red Chersy
Fiekling » KAU Cluster 219.4 MR 47.8 M8
Hybrid Feprper Mell Boy
2 KAV Clustar 1547 R 39.1 MR
Early Calwonder x
KAU Cluster 1844 R 21.9 LT
Cubanalle X KAU Cluster 15,0 R 41,9 M5
673itunjarian rax x
KAU Cluster 23,6 MR 4440 A5
Seme 3 9.6 107
CO (P = 0,09 27.9 31,32

e



(25 ,9%) and tiybrid Pepper Bell Boy x KAU Cluster (39.1%)

were moderately resistant. Hyb:rid Pepper Bell BSoy,

Yolo sonder Improved, Eharst P, Mybrid, Sweet Red Cherxy
Pickling, and the P, hybrid, Yolo Wonder Improved x KAU Cluster
were susceptible to the extant of 80%, 72.2%, 78.2%, 80.2% and

T8.2% respectively.
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Bell pepper, SARSLAEUD SHIINNE VAr. JEGRAME is a recently
introduced crop to Kegalu. It grows well in a relatively cool
climate and is suited for grewing in hills during summer
(Hommani, 1982)« Ory weather is necessary during fruit matus
rity of the crop. 7The ideal temperature for fruit set renges
from 11°C to 18°C (Cochran, 1936) . High d4ny temperature
(20°C to 24°C) and low 1light intensity (30% shade) promote
flowar drop (Rylski and Halewy, 1974) ., Joshi snd sSingh (1973)
report that water logying even for a short poriod is harmful
to the crope The ideal soll pil I8 6 to 6,5:, The above requires
ments of bell peppers make it a &ifficult crop to be grown
under the warm humid and tropical conditions of Kerals,
especially in the coastal tracts and midelands, September toO
February months would only be the possible season for the
crope Unlike bell peppers, hot chillies are grown throujhout
the year under high wearm humid and tropical conditions, The
hot chillies set frults even at & high temporature of 35° ¢o
37°Cs he variety Kal Cluster (Fige2) is grown under bizh
temperature and hijh humid conditions, Any attempt to transfer
the adaptable and hotepet genes €0 ball peppers would largely
be welcomed, Peter gt ale (1964) reported multiple dissase
resistance in XAU Cluster, eapescially against pPpaudonp
selopacoaxun, Ehytephthoss SARSASA snd ¥eloidevpe AReCDASas
The usefulness of involving the line KAU Cluster in hybrid
breedin; programmes is thus obvicusly explicie,




Heterosis is being cormercislly exploited in hell peppers,
The Sharat Ei Hybrid has become recently popular in Indias.
Any attempt on heterosis breeding in bell poppers making use
of the adaptable local lines would be a desirable stepe Ihe
high cost of F, hybrids has alweys been a limitin; factor in
the growin; of hybrid bell peppers by the marginal chilld
farmerse Information on retentivity of heterosis in ?2
generations assumes importance 4in this context,

It has been worked cut that 20% of the total coat of
cultivation is exclusively for hagvesting fruits. Therefore
development of cluster bell peppers assumes importance. Tthe
concept of cluster bell peppers has been lauded as revolutionary
(re:d, 1984 and Van den berj, 198%. Personal comunications) .
Conaiderable increase in yvield levels, in the clustey plant
types is guite evident. Information on jenetics of clustorness
has to be gathered § priori to any effective breeding projrarme.
The present studics were designed to draw iniormation on
the above aspects, makin; use of six newly in.roduced bell
pepper lines from the Vegetable Laboratory, iiorticultural
science Institute, BAEC.Y, Beltsville, U.:.A. and the line
KAU Cluster, identi’i~d at Kexsla Agricultural Universisy.

Amon; the seven hell pepper lin: 3 evaluacedi, the variets
dep sweet Red Cherry Pickling, ilybrid Pepper dell 2oy, Yolo
~onder Improved and harat Fy Hybrid saccumbed to bacterial
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wilt, The above four verietiss are not suited to wilt prone
areas. Ihe varietios $73-MHungarian ~ax (Fig.d), Zarly
Calwonder (Fig.4) and “ubanelle were found promising. The
line 673«tHungerian rax yielded 218,11 g/plant during April to
August, 1984, compared o 117.2 g in Early Calwonder,

129+3 9 in Cubanelle and 189.4 ¢ in KAU Cluster, During
August to Jamu:ary, 19844'83%, §7i«-Hunjarian rax, Larly abeoader
and AU Cluster yielded 589.9 ¢, 531.7 ¢ and 168,6 g/plant
respectively. TIhe stability in performence of these lines
nseds to be studied further.

The t‘,‘ hybrids were better in yield and sarlier to £lower
compared to the common pareht, KAU Clustsrs Thes higher yleld
coupled with earlinese in r; hybride enhances crop profitabie
lity. The green fruit harvest is also earglier in the 3“ hybrids,
fhe phanomenon of heterosis was conspicucusly evident in the
hybrids developed in the present study (Pable 17). The hybrid,
673=Hunjarian sax x KAU Cluster (Eige. 3) with desirable plant
and frulc charsgteristics was the most promisinge

The retentivity of heterosis in F, generation was slso
studied (Table 18)s The F, hybrids would evidently yield more
than the parents and could be growe for general purpose
marketinie Jhe agronomic uniformity of the plants and the
physical uniformicy of the produce need %o be practically

assassed,



Table 17, Hember of Fy hybrids exhibiting desirsble heterceis over Pamt C.l

Economic charactars

Days to hazrvest Fruits/plant Fruit weight Yield/plant

Bumber of F, hybrids -3 L Th 6 s
with desirables

heterosis

Keme of the most Early Calwone — barly Hybrid
outstanding hybrid dar x KAU Calwonder x Pell Doy x

Clustar KAU Clustex Kay Claster




Table 16, Pumber of !‘z hydrids exhibiting desirable heterosis over Pang Cel.

Economic charecters

Days to harvest Fruita/plant Jresn fruit yisld/plant

2 KL 2
with duuu;
heterosis.

Name of the most Sweet Red Cherxrxy - Swest Red Cherry
outstanding F, hybrid Pickling = KAU Pickiing x KAU Cluster
Clustar




G
The genetics of clusterness revealed definite informes <

tion. he Fys showed the dominance of solitary bearing hanit,
Cluster habit is controlled by two genes with & dominant and
recessive apistatic gene agtion. 7This is proved through a

13 solitary s 3 cluster ratio in the Pa- of tarly Calwondsr x
KAU Cluster, Sweet ‘ad Cherpy Pigkling x KAU Quester and
Hybrid Pepper Sell oy x XaU Cluster and a 130 (solitaryicluse
ter) ratio in BC, and 1s1 (solitarys cluster) ratio in aC,

of Early Calwondor x AU Clustars The ,3 segyrejation in
672=Hunjarian sax x XAU Cluster indicated a 3 solitary s §
clustey ratio. This ratie ia expected considering dominant
hemosygosity at hoth loci im 673eHunjarian Waxe. This

further confirmed the dijenic inheritance for clusterncsse

The direct and reciprocal F‘ crosses d4id not differ for the
bearin; hauit suggeatin; the abssnce of cytoplasmic effect,

The genes responsible for the bearin; habit are tentas
tively named cx‘ e Cl; and Cly - @J.z. with a dominant and
racessive epistasis in the same jene action. <1, is
epistatic over <1, and cl, (deminant epistasis) and cl; is
epistatic over Cl, and cl, (recessive epistasis)in the same
gens interaction, The genotypes are thus worked ocut as

Early Calwonder el4€14Cl,Cl,;  «  Solitary
Sweet ied Cherry ﬁxxcl‘C12C13 - 3So0litary

Pickling



Hybrid Pepper Beld elxcltclzclz - Solitary
Boy
673«Hungaxian Vax ClyClCL 1, « solitary

The ratice obtained in the halfesid (672«ilunjarian wex x
KAU Cluster) x (Early Calwonder x KAU Cluster) progenies also
confirmed the digenic inheritance {(lable 19),

Clusterness in cluster slants seem to show a continuous
variation, The frequency distribution based on fruits/
cluster in cluster types indicated a normal distridution.

But the genetic analysis of polygenic inheritance of this
character incicated the major role of environment in the
expression of this charagter, &8 th re was more variance
amony the parents ¢omp red to the r,o. This aspect nceds ¢to
be studied furthere. The three classes in the cluster growp
have also resulted more through reasons of environment rather
than genetic. This matter of instability has still to be

porused,

Clustor bell pappers with desirable characters were
identified and progressed (Figs. 6=9) ¢ The line XALU Cluster

was observed resistant to bhagterial wilt confirming the earlier

reports by Peter gt ale (1984) .,
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Table 19, Genetics of clusterness and gemotypes of bell peppers and EAU Cluster

Farly Calwomnder x KAU Cluster $7Tellungarian “ax x KAU Cluster

(e1,¢1,C1,C1,) (C1,C14ed250,) (€14C14C2,C1 ) (€141 01 c1,)
ot Clyelyci M, x R A N

Ha)fesid
3}

rz 1323 b T}
'31 130 120
acz isl p '}
Hybrid Pepper Lell Boy x KAU Clustasr Sweet Fed Cherry Pickliag x RAU Cluster
Py Clyel Clacd, cxfggxcx,eag
Y, 1323 13:3

TR
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Pig. 2, Cluster bearing line, KAU Cluster (x 0.19)

Fige 3+ Bell pepper line, 673«-lungerian Wax (x 0.,17)






Fige Se ,‘MM“‘
kAU Clustor (% 0416)
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Fige 6, Early Calvonder x KAU Cluster « 308 (x §.22)

Pige 7« BEarly Calwonder x KAU Clustey « 466 ix 0.21)






Fige B

Pige 9. 67

¢73-siungarian Wax x KAU Cluster - 408 (x0425)

mmumczm-us (20 «26)
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SUMMARY

The present studies, ‘Transfer of clusternesss to bell
peprers (CRCSICUD SOONSR Lo vere JZOSsNE Yendt.) ' were conduce
ted in three seasons Auring Septembor 0 February, 1983«°'64,
April to Aujzust, 1984 and dujust to Jenuary, 1984«°83, at the
Instructional Farm of College of tHorticulture, Vellsnikkars,
Teichur. The experiments consisted of six partse

A, Testing the adaptability of sslected bell pepper lines
and F, hydbrids involving hell peppers and hot chilll

Be Eatimation of ¥q hetercsis in intervarietal crosses
invelving bell peppers and hot chilld

Ce Estimation of Ez heterosis in intervarictal crooses

De Studying the genetics of cluster bearing habit in
intepmvarietsl crosses involving CACSICAME BDDUME var,
SEQRSNR_ S04 CADSICMEL ADDNMM vare Sasciculatun

Ee ldentification of elite cluster types for further trials

and
P, Asgessin; the extent of damage £rom bactarial wilt and
selecting rezistant line(s), if say

The experimental materials comprised mainly of seven
varieties of sweet peppers and two varistios of hot chillies,

2+ The bell pepperxr varicties, Sweet Rad Cherxy Fickling,
Hybrid Tepper Dell 3oy, Yolo wonder lmproved and harat



r‘ Hydbrid were highly suscertible to bacterial wilt,
672Hungarian rax, Cubanelle and Early Cslwonder ylelded fairly
well under the warm humid tropic conditions, 672.Hunjarian
Vax took 113 Qays for figst ripened frult, It had the maxie
mum fruit length (12,6 om). Early Calwonder was the dwarfest
(34e1 em) s 672-Hungarian vax, Zarly Cslwonder and cubanelle
are prospsctive veriatics for Zeralae.

3, Heterosis was obsorved in the intervarietal crocses
for dsys to flower, days to green fruit harvest, days to {ruit
ripenini, plant height, podicel length, fruit length, fruit
perimeter, fruit weight and green fruit yleld/plant., iiybrid
Pepper 3ell) 3oy x Kal Cluster yielded the highest (464,.9 g/
plant) Guring April to suguat, 1984, followed by 672«Hungarian
vax x RAU Cluster (410.5 g/plant) and Early Calwonder x
KAU Clustar (396.6 g/plant). During Aujust to January,
1984085, 672eilungarian -ax x KaU Cluster yielded the highest
(533 g/plant) followed vy Larly Calwender x #ad Clusteg
(520 g/plant) . The hybrid, 67i«Hungarian vwax x XAl Lluster
is found promising.

4. e ¥, heterosis was chrerved for days to green fruit
hagvest, days ¢ fruit ripening, plant hefght, fruit length
and green frult yileld/plant, 3‘2 hetercsis was not significamt
for dry fruit yield/plant,

5, Ime cluster bearing habit is governed by two gencs
with a specific dominant and recessive epistasis in the same



gene interaction. The £45 showed dominance of solitaxy bearw
ing habit, No msternal effect was observed in the ivheritance
of this character, ’he ¥y sagregations £itted well to a

13 (solitary) ¢ 3 (clustes) ratio. Ihe digenic inhoritance
of clusterncss was confirmed by segregations in aCy and BCy
generations, The genotypcs of KAU Cluster (C1,Cl,elycly),
Early Calwonder, (cx,ezic:,cxz). Hydrid Pepper DBell Boy
(c14€1,C1,C1,), Sweet Fed ‘herxy F&cnw‘(elicxlczacxz)

and §72-Hun;arian »ax (C14C1,C1.Cl.) were worked oute The
above segregation ratio was further confirmed through
progenics of halfesid, (672«Hungarien vWex x /L Cluster) x
(Early Calwonder x U Cluster).

6e¢ Cluster bell peppers with desirable characters age
icentified and progressed, The line, KAU Cluster was observed
resistant to bactorial wilt,
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Appendix « 1, Meteorological data during the period of experimontstion

" Temperature {vC) - Raiifail

Tear donth Average Average Highest (X) Total) Rainy

Maxiomm Mindmom Masc i mam (o) days
1983 September 29.5 23 .4 31.0 84 .0 494 .6 a4
1983 Octobers 31.2 23,1 330 770 149.8 6
1983 November 1.8 22.3 33.5 71,0 6042 3
1983 vecanber 31.2 23.9 330 6340 4.4 3
1984 January 32.4 23,3 3.5 S8.0 ] i ]
1964 Pebruary 4.3 24 .2 36.6 5640 270 3
1904 Hapch 3542 24 .3 39,8 670 18,9 2
1964 Aprdl 4.8 24,9 39.5 T246 109.2 9
19684 May 34,8 25.8 370 Ti.0 40 .6 6
1964 June 290 227 33,0 870 853.% as
1984  July 268 2249 30.8 870 730 .4 24
1984 August 2943 22.2 305 8345 260 .2 23
1984 September 30 .4 23,2 32.6 6842 156.6 T
1564 Cetober 29,9 22,1 33.0 675 323,77 12
1964 kovenber 323 23.1 33.8 54 .4 Te8 3

Source: Meteorological obeervatory, Vellanikkars.



Appendine1il.

Description of the seleczed linas.

Plant Clus Plowvergy/Fruits/ Frulits/ Solie Frudt PFruit Fruit
Fedigree Line hsight ster Cluster clustar plant tazy perie orienta- FPlant form
{(em) group fruits (cm) 1weter tion
(o)
Early
Calwondesy
KAU
Cluster - 22 28 IC* 640 4.8 20 - 6e3 640 erect compact
28 16 c 60 3.8 16 - Ged Gel erect compact
a1 43 X 70 3.0 24 - LY o2 erect conpact
91 37 < 52 1.7 14 - Oeé Bed compact
13 56 GS** 6,8 43 26 2 Te5 7.2 erect spreading
182 60 c Se3 2.0 35 - 6.0 10,0 drooping spreading
191 46 y o 6e3 4.3 32 - Se7 75 *
198 &; 0B 3.4 2.8 26 - Te5 7«4 erect spreading
212 61 os 440 1.6 19 4 Te5 14,0 erect sprosding
218 33 C 60 33 22 - Te2 tel earect compact
228 3 e 3.6 2.8 29 - €a? 542 aroct
286 42 Gs 3.8 2.8 k7 ] 7 Te7 S«4 erect m@m
289 s c 3.4 3.0 20 - 6e5 70 erect compact
295 38 Ic 6.5 3.0 6 - 6.0 Te6 earect compact
308 k3 § c Teb Se2 55 - 4.9 Ge6 erect compact
309 36 os Se2 3.2 43 6 Te2 6el1 oarect compact
43 28 c 3.2 2.4 26 - 7«6 6.0 arect compact
3s4 k 7.3 o3 Se3 443 a1 4 7.8 10.0 semi~compact
410 45 c 444 30 39 - 5.0 Ge6 erect compact
458 32 Iy 446 3.6 21 - Fe5 o7 drooping compact
482 42 s 3.8 3.4 34 4 Bel Be3 erect spreading
4868 36 o8 4.4 4ot 34 ) 6a1 Cel erect semi-compact

C* trus cluster
G8** occasional solitary



| {xiit)
Appendix-II. (Contd.)

e
Plank Clu= Flowers/ Fruits/ Fruits/ 50lie Fruit Fruit
Pedigree Line height ster cCluster cluster plant tary length peri- Fruit Plant form
{em) growp fruits (cm) meter ofients.
(cm) tion
672~  J is C 40 244 11 - 847 53 erect compact
Hungerian 22 1e < T8 Se7 7 - 65 64 erect
NaR/KAY 37 40 Tc 34 2.0 20 - T o7 52 eroct compact
Cluntar - 38 48 < 4.8 26 15 - B9 43 earect
49 44 X 640 led 32 - Ge5 442 eract m&‘
74 S0 ic 502 3.8 38 - 76 Ge7 erxect seniacCompact
78 33 os Seé 340 S4 3 75 Gs0 erect seni. ~ompact
86 35 05 35 1.9 15 3 Bel 4.1 erect compact
88 25 o8 4,3 3.0 42 3 P9 4.5 ercct compact
89 3s oS 408 3.2 48 3 8.0 4.0 orect compact
103 39 Gs 63 3e3 18 2 78 5.4 erect compact
106 38 e Seé 3.6 as - Be5 5. erect compact
114 36 s 446 3.2 26 3 940 542 egect compact
133 20 Ic 4.8 b 2% 24 - 7.5 65 eapect compact
142 36 oS Seb Se2 40 2 Bed 047 erect compact
167 18 o8 4.2 34 16 2 Be2 4.2 erect compact
169 42 s S0 3.2 18 1 1047 6sé eoract compact
172 k 3 § GS 5.6 3.2 36 3 1043 Ge0 erect compact
1&8 29 Ic 3.8 .0 9 - 9.8 Sed erect compact
203 27 Xl 3.4 340 30 - 9.6 4.8 erect compact
2186 41 & 7«6 644 38 - Ge3d S5¢2 erect
228 42 05 4a0 440 35 3 77 el erect semiecompact
253 32 cS 4.8 3 eb i 2 849 fe3 erect compact
254 k } § os 3.3 3.0 a3 4 100 408 erect compact
258 32 GS 3e6 3.4 33 4 840 59 erect
264 58 < S8 3.8 32 - 9ol S«4 erect spreading
269 20 c 3.0 1.8 9 - 940 Te2 erect compact




AppendineII (Conid.)

(xiv)

Plant Clue Plovery/ Fruityy Fruits/ Solie Fruit rFfruldt Fruic
Pedigree Line £t ster <luse cluster plant tary length perie orientas-. Flant form
{ group ter fruits (cm) meter tion
(em)

673 272 43 Gs 4.8 44 37 3 740 S¢5 erect compact
WG 84 27 T Si3 3.2 18 2 103 4 ot oot
W KAU 7 C Se - 8 - -3 44,8 eorect
Cluster - 288 51 < S50 4.0 22 - 76 6.4 arect seni~compact

99 42 s S.8 3.0 39 3 Ded S5¢2 erect conpact

301 ¢ < 3.2 1.0 4 - Bel Sel earxect compact

303 47 s 3.2 240 44 2 Se7 Gead erpect ocompact

32¢ 29 CS 3.8 240 17 2 11,0 €46 azect compact

326 3 L8 6.4 444 41 4 Be1 Se0 erect compact

363 20 us 3.0 246 16 1 95 Tel arect compact

392 8 &C 4.2 240 12 - 545 Coli @rect compact

397 33 e $.2 2e8 22 - Ged Ges Grect

408 44 ficed 5.2 Ge2d 33 - Ged 5¢&¢ a@rect mm

423 31 ic Se8 440 20 - 746 642 erect compact

428 43 e 76 50 31 - Ged 5¢4 erect compact

447 3¢ s 4.8 3.0 a2 -] 840 5S¢0 sarect conpact

472 34 i< 3.4 1.6 16 - T8 Ge& eroct compact
Sweet Fed
Cherry
Fickling/
KAauU
Cluster _ 30 29 s - - 21 - 740 4.7 drooping compact




{xv)
Appendin.IX, (concl.)

Plamt Cloe Flowsrgy/ Fruits/ Fruits/ Solle Fruit Fruit Fruit

Pedigree Line heijht ster Cluster cluster plant  tarcy peri- orienta. Flant form
{em) grouwp frules ( meter tion
()

Hyhrid

Bell

Boy /KAU

Cluster 2 35 &S - - ;g 4 :3:; 540 darcoping compact
11 43 i - - - . S¢2 drooping spreeding
36 26 us - - 13 2 840 S48 drooping compact
€0 20 e - - 8 - 1044 1040 drooping compact
79 25 <8 - - 7 1 6.4 Ge8 druoping compsct
105 26 i - - 20 - T3 648 drooping compsact
134 24 C - - 12 - 9.0 Ce0 drooping compact
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ABSTRACT

The present studies 'Transfer of clusterness to dell
peppers (CRpSiCGUER SLDUND Le vare YrOSMER Sendt,) were Sobe
ducted during September to February, 198384, April to
August, 1964 and Aujust to January, 1984-'85, Three bell
pepper varieties, 672.Hungarian vax, Rarly Calwonder and
Cubanelle were found suitable to the varm humiéd tropical
con:ition of Keralas The i, hybrids involving bell perpers
and the hot cluster chilli were also found suisable €0 the
tracte. All the hybrids yislded more than their better
parentse [he 5'1 hybrids showed desirable hetercsis for days
0 flower, Jays to ygroen fruit harvest, days to fruit ripening,
plant height, pedicel lenyth, fruit length, fruit porimeter,
fruit weight and yileld/plant, §7d=Hunjarian wWax x KU Clue
ster Fy hybrid was the most promising with desirable nlant and
fruit characteristics, ihe F, heterosis was not significant

for expleitation.

The solitary bearin: habit was dominant over cluster
habits ko maternal effect was observed in the inharitance
of this character., The bearin; habit was controlled by twe
genes with a specific dominant and regessive epistetic gene
action, This was clearly proved through s 13 (sclitary) »
3 (cluster) ratio in the F,8 of Early Calwonder x KAU Cluster,



Swest Red Cherry Pickling x KAU Cluster and Hybrid Pepper
Ball Boy x ¥AU Cluster. It was further confirmed throuwgh
test crosses and halfesib crosses.: The 31l (solizaryscluster)
ratio obtained in 672«Hungarisn vax x KAU Clusterx Fq was
attributed to homozygous dominant condition of both the genes
in 672Huncarian raxe 7The genes for clusterness were Lonte
tively named czf-e:, and c*l,-clz with epistatic gene sctions
by €1, and eli. The genotypes were thus worked cut as £AU
ClustersCl Clicl cly, Early -alwonder e €1401,C1.C1,, Sweet
Red cCherry rickling = €1,c1,C1,C1,, Hybrid Pepper Hell Xy e
©1461,C1,C1, and 672«tun;arien Wax = C1,C14C1 Clae Frudts/
cluster showed a continuous variation but the jenetic analysis
revealed s major role of ~ryirommesnt in the expression of the
charactere. £Eldite cluster bell pepper 1lines were identified
arxi progressed. ihe line, KaU Cluster was observed resistant
to bacterial wilt,
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