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1. INTRODUCTION

Vagetables form the cheapest source of natural
protecctive foods which are rich in nutrients besices
vitamins and minerals required by the human body. along
with cereals and other foods they constitute tha,essantigls
of a balanced diet., Besides thelr use in the fresh forn,
vegetablas form raw materials in several industries and
help to earn foreign exchange. Most of the vegetables,
1£ properly grown can give yields which are five to ten
times higher than any cereal crop {(Choudhury, 1983).
Lesplte all these facts, ths area under vegetables is low,
occupying only about 1.2 per cent of the total cultivated
arca of the country {(Cnoudhury, 1963). The possibility
for boosting up vegetable produetlon through expansion
of arez under vegctable cultivation remains recoote.

Hence, increesing the production potential of vegetable
crops seems to be the best altezrnative. Growing high
yielding varleties of vegetables will go ; long way to
achieve this end.

Chilli, a member of the £amily Solanéceae. and
genus Capsicum formas an indliaspenseble veyetable in the
dlet 0f the people of Indiaes The fruits are used in

culinary and allled preparetiocns in a varlety of forms.



Capsicum annuuf Le i8 the most common cultivatad species
and all green chillies in the market and most dry chillies
belong to this groupe The small highly pungeat chillias
balong to Capsicum frutescens Le The plant is diploid

with a ¢chromosomae number of 2n = 24.

This crop originated £rom Tropleal sSouth america
and was introduced to Indla by the Portugucse in the 15th
century. Chillies are grown practically all over indla and
in almost all secsonse. Indlag is the laryest producal ahd
consumer of c¢hillies in the world producing about 5,18,000
tonnes of dry chillies £rom an area Of 7,91,000 hectares
(Sontakke, 1984). =Zconomically. chilli is an export oriented
crops. This paramount vegetable crop has significant nutrie
tiénal value and 1s ricn in vitamins, espscially Vitomins A
and Cs 2ccording to Choudhury (1933), green chillies contain
292 LZusUe of Vitamin A and 111 mg of Vitamin C in 100 g of
edible portiones Chilli is also considered as an important
opice and condiment., The pungency in chillies is'due to an
alkalold Capsaicin, which has good exportc poésibilities. ihe
medicinal value of chilli has been much realisede. The fruits
of chillies are also used for the axt;écticn of colouring
matteres In order to meet the increasing demand of this
vegetable cum spice for export as well as domestic coasumption,
the production is to be augmented. &nhancement of the produ-

ction potential of the crop by genatic improvement forms the



only alternative as the expansion of area hes little

possibilitias.

Though chilld is generally considered as a self
pollinated crop, natural cross pa}lination is 28 high as
68 per cent (Murthy and Hurthy, 1962)9 ag a resuit.
natural populations tend to be heterozygous. Basides,
wlda varliation exists among the various cultivars with
regards to the important cconomic attributes. These facts
point towards the immense scope for effecting yenetic
improvemant through variousz breading methods. Hostly,
conventional methods are being sdopted to bring about
genetic improvement in this crope. Heterosis breeding is
galning importance in c¢ross pollinated crops and in self
pollinated crops with a falr degree of outcrossings Ths
possibility for exploitation 0f heterosis in chilli has bheen
reported by Deshpande as early as 1933. &ince then,
saveral workers have pointed out many instances in which
the hybrids have exhibited significant hetarosis fof a
large number Of economic attributes. Besides high degree Of
cross pollination, high reproductive potential acts as
another plus point in the axploitation of hybrig vigour in
chillie The discovery of male sterility is expected to
pave way for the production of hybrid seeds at a lower cost
since it will help to dispense with the processes of hend

enasculation and artificlal pellination.



The prescnt investigation entitled, ‘evaluation of
the productivity of chilli nybrids', was almed at assessilng
the productivity of six chilli hybrids obtained by crossing
four inbreds in all possible comdinations without reciprocals.
since the germination percentage of the seeds of one 0of the
combinations was vary poor, it could not be included in the
evaluatione Tho other five hybrids along with their four
parents were evaluated in a 9 x 3 RED during .1984~'85 and
1985~ *86.

Data on twenty different quantitative and five
qualitative attributes were collecteds. The former data
were subjected to statistical analysis for estimating the
genetic parameters, correlations and the thres types 0f
heterosis namely, relative hetervsis, heterobeltiosis and

gtandard heterosis.

Tha study enabled to unravel the extaent of horitability,
genetic advance, genetic gain, assoclations amony characters,
and heterosis of important economic traits in chilli.

Further, the investigation could identlify two pkomising
chillli hybrids with high production potential coupled with
other desirable attributes. above all, the present investie
gation undoubtedly underlined the prospects of haterosis
breeding in promoting the production potential of

Capsicum annuum Le
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4. REVIEd OF LITERATURE

Though chilll possesses a perfect flower and is
generally considered as a self pollinated crop, therc
appears to be no complete agreement on this view since
a good percentage of-natural crosg pollination takes placa.
The extent of natural cross pollination in chilli is
dependent upon the proximity among lines and bae populations
Attempts made by many workers roeveaied that the extent of
natursl c¢ross pollination in chillies varied from 4.24
(Singh ot al., 1973) to 68 (surthy and murthy, 1962)
per cents There is also a wide variaticn among the
cultivars with regards to the economic attrvibutas. High
estimatas of heritability and genatic advance for the
important economi¢ atiributes were regsorted by maay wWorkers.
There are also various raports on the exhibition of
significant heterosis by tha hybrids in diffasrent economic
attributes nawely yleld, number of frults, length and girth
of fruits, number of biasnches, aumber of leaves, leaf area,
earliness in bluomiay, cduratica etce. The discovery of male
sterile lines in chillies opensd new vistas in the commoarcial
axploitationof hybrid vigour in this crope 3Zforts are
also being made to find out the conditionz which are most
congenial for obtailning more number of hybrid seeds. The

£act that a single pollinaticn will yield more number ©Ff



sasds is another mdded advantage in tha exploitation of

hybrid vigour in chillies.

3.1 anchesis and pollingtion

veshpande (1933) reported that the flowers open in
the morning soma tima after sﬁnriae. the mgjority opening
between 8 and 10 Ae.ie The anthers commence dehiscing an
hour or 5o after the opening of the £lowere. Both the flower
opening =nd anthezr dehiscencs ave to a large extent,

dapendent upon weather conaitions.

. at Guntur, flowers commancead opgning as early as 2 Akl
and continued upto 4 Asie as reported by Gopalaratnam (1933).
According to him majority of the £lowers open by 6 Al
Dehiscence of aﬁthers was found to follow, rather than be
simultaneous with the opening of flowerss In general,
delhlscence starts only after sunrise =nd this indicates that
the atmospheric temperature is the determining factor for
anther dehiscence. The author observed that the flowers
cormmenca closing from abuut 5 PeMe On the day of opening

and remain closed during the night. Once again, they commence
to open £rom 4 A.ide on ths nexat day and close by the evening.

Tho corolla along with itz stamens ace shed in the course of

another 12 hours.



According to Jagdish (1964) flowers of Capsicum gnnuum L.
started opening as early as 530 AeHs undex Coimbatore
conditions. The opening continued upto 10 A.lte on bright
and clear days and was however, delayed upto 12 noon on
cold and cloudy days« The anther dehiscence started only
sftar 9 A.Mes and continued upto 3 Pede This was also found

to be delayed by more than an hour during cloudy dayse

The f£lowers started opening by 7 A.Me and continued
upto 2430 Aeile under Vellayani conditions, as observed by
Halr (1970) .

aAn atcenpt was made to £ind out the percentage of
natural crossing in chilli under Guntur conditions, by
Gopalaratnam (1933). Flower buds expeatéd 0 open on tha
next day were bagged with tissue paper covers at sbout
6 Peie The protected flowar buds were emasculated early
next morning at 530 A.M. before the anthers could possibly
dehlsce. These were allowed to be cross pollinated and ths
setting of tha same wass examined on tha 7th daye. CUbserva=-
tions were carried out at the end of every .oath in two
seasonse. The average percentage ©f natural crossing was
found to be 7.2,

Murthy_and rurthy (1962) reported that two separate
trials were being canducteé?kgrlcultural Research Station,

Lam, 0 assess the extent of natural cross pollination in



chilli. The extent of natural cross pollination was found
to be 58«68 per cents iind, late delilscence of anthexs
(1=10 hougs sfter f£lower opening), failure of bursting of
anthers due to soms unfavoursble physiological conditions
and prolonged phase of flowering ( sbout threa months)
were suggested as possible raasons for the high cegree of

natural cross pollinatione.

Hatural cross pollination in chilli as affected by
tha direction and the distance of planting between varietles
was assessed by Singh et ale (1973). Four replications were
laid in the open and two in cages. Among the five isolation
distancasadoptéd under open field conditions, the least
degrea of natural cross pollination batween the gapsicum
varieties Rajpura Long Rad ané Red ¥uri was observed with
2250 cm between rows, While under covared set, the figure
was less at 2325 cﬁ among the two isclation distances tried.
Hatural crossing was highest on the Southern side in both
open (21.91 per cant) and protected (43.80 per cent) conditions
The South East direction qf wind wa=s suggested to be responsiw-
ble for the high rate of natural crossing on the Southern side.
The degree of natural cross pollination ranged £rom 4.24 to
22.15 per cent under open field conditions while the figures
ranged from 15.75 to 26.02 per cent in protected conditicns.



As reported by Loreazetti and Cirica (1974) in a
study Of crosses Detween Ce. ganuum L. var. grossum and
Ce pnnuum Le ver, goargpiforms and betwesn red and yellow
fruited cﬁltivars of e gnnuum Le var, grossumn, it was
ghown that in Umbria, as elsewhere, the degree of natural

crosaing was high, ranging from 5 to 25 per cant.

Mecording to Pree (1975) in Jamaice, £ruit set in

Ge frutescens Ley Ce gnnuum e and golanum melongena Le
occurred by automatlie seli pollination znd external agents

did not mppear to incresss it greatlys The bee ixomolopsis
puichells visited flowers of all the specles and was

responsible for any croas pollination that took place.

According to Purseglova (1577) both self and cross
pollination occur ia chillil, the latter being about 16
per cent. Eses and gnts visit the flowers. anthesis takes
place some time after the £lowers huave opened. Flowers

remain open for 2 o 3 dayse.

Studfes wera initlated at UsPe Institute of Agri-
cultural Sclences (Vegetable sSection), Kalyanour, Kanpur,
to obtain pracise information on the mrount of natural
crogsing occurring in various strains of chilil under
Kénpur coaditionse A3 roported by Siagh and Singh (1977b)
amongst tile eight strains examined, natural cross pollina-

tion ranged £rom 35 to 58.85 per cente
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Tankslay (1984) reported that experimencs were
conducted over a two yoar period in a total of f£ive
commercisl £ields in Southern Hexico to determine the
rate of netural cross polliﬁation in Ce agnnuum L. usihg
isoenzyme variation in tester linés. The average natural
cross pollination £or both ysars was 42 per cent with the
rate of individual plants as high as 91 per cents. Such
high rates of natural cross pollination lndicate the need
for strict pracautions in the production of comnercial
seed znd in the design and execution of breeding proceduras.
lioney bees, bumble beas and leaf cutter bees were reported

to be found visiting the £lowarse.

242 Genstic porameters and correlation studies

srya and Saini (1976) reported a study of genetic
variagbility and correlation in bell peppers. iiigh pheno-
typic and genotyplc variences and eastimates of genetic
advance were obtained for fruit nunber per piant and fruit
sizoe Heritability estimates were high for all characterse.
Correlation studies indicated that fruit size contributed
positively to fruit yleld while plant height, leaf length,
fruit numder end copsalcin content were negatively correlae
ted with yield.

A wide range of phenotypic veriabillity was observed
£or aaveh agronomnic characters in thirty eight varietles of

chilli by zwasthi et ale (1976)+ Heritability was high for



slx of the characters studied. Estimated genetic advance
was high for haight, frult length and £ruit yleld, &igh
heritability, but lower expected genetic advance, indica-
ting non~additive gene effects were recorded for number of
branches per plant, frult dlameter end average fruit walghts
Pruit number per plant was intermediate with respect to

both heritabllity ond expected genetic advance.

Rocchetta et pls (1976) conducted correlation enalysis
between morphological traits and productivity in cultivated
éapsicum for an understanding of the haterosis phenomanén.
Correlation and smltiple reogression analysis showsd that
the yie;d mainly dGepended on the numbér and waight of frulits
gpd that the other characters measured contributed to yield

through oumbexr of frultae.

Arya and Saini (1977a) reported that in seven exotic
and indigenous varieties of salad type peppers studied,
phanotyplic and genotyplc coefficlents of variation and
estimateé of genatic gain and genetic advance were high for
green fruit yield per plant, frult size and frult number
per plant. dHeritability estimates £or sll characters wvere
high, except for numbar of branches. iHeritability waes highest
forveight of seed per fruilt (99.92 per cent) closely followed
by fruit size (99.83 per cent), fruit number per plant

(99.63 per cent), green f£ruit yield per plant (99.58 per cent),
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rind thickness (99439 per csent) etce and least in number

of branches per plant (60.22 per csnt).

Variability studies conducted by Arya and Laind
(1977) in eleven cneracters with thirty varietlies revealed
that rind thickness peor £ruit and fruit size per plant
recorded highest genetic variability. The highest haxitag-
bility estimates waée for seed number par fruit, f£ruit size
per plant, branch aumber par plant and rind thickness per
fruite The highest estimates of genetic sdvance ware for
firult yleld per plant and geed numbher per fruit while _
Chang (1977) observed high heritesbilities in height, days
to flowsr end first mature £ruit, total number of £lowers,
£ruit length and stalk lengthe Yisld was positively correla-
ted with vegetatlve characters, f£ruit number, total aunber
of flowers and f£ruit end stalk length. Principoel component
end varimax analysis siowed that total number of flowers,
£ruit length and waan length of secondary branches were

posltively corralated with yield,

_ In another study, Singh and Singh (1977a) observed
high brozd sense haritability in plant helgnt, nunbaer of
branches, days to flower, d¢aye to maturity, fruit lengtn,
£rult thickness, numbar of £rults per plant end yleld per
plant. Bstimates of narrow sense heritability were high for

number of branches, plant hieight, days to maturity, number
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of f£ruits per plant and yleld per plante Expected genetic
advance was high for number of frulte per plent and yleld per

plante.

Singh and singh (1977c) studied heritability and
genetia advance in g diallel cross involving alght geneti-
cally divorse lines of chilli in eight gquantitative chara=-
cters. High estimates of heritability in narrZow sense were
observad for f£rult thickness (83 to 91 per cent), fruit
length (76 to 9¢ per cent), days to maturity (45 to 86 per
czent), plont height (45 to 70 per cent) and days to £lower
(35 to 55 por cent)_in both El and F,e oderate astlmates,
of heritability were found for nusber of braanches ( 22 to
28 per cent) in both Fl sats. Very low estimates of harita~
bllity were found for numbar of fZrulis per piaut and yield
per plant. High estimates of heritanility in broad sence
wore obtalned for yield and 1ts components. Haximum geneﬁic
gdvance in percentage owean was observed f£or frult. length

followed by fruit thickness.

Genotypic and phenotyplc coefficicents of varlation,
horitability and genetic advance for eight characters were
studied by Singh and Brer (1979) in thirty one varieties of
Suaet pepper. High genotyplc and phenotyplic coeifficients of
variation were rocorded for frult number and frelt yileld,

while the values wero mediwa for fruit weight and low for
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all the other characters. Plent height, f£ruit number, fruit
dlamster and nurber 0f days taken to f£irst picking showed
high heritebility. Heritability wes moderate for fruit
welght and yield and low for number of branches. Genetic
advence was high for yield and number of fruits per plant,
medium for £ruit weight, plant height and numbar of Qays to
first plcking and low for number 0f branches and length and

Aiancter of frulte

Gill et ale(1980) investigated five characters in the
cross NP 46 x lHungarien dax and found that hsritability
estimates ranged from 26 per coat for flowering time to 87

per cent for fruit shaope indexe.

In a study with saventeen purxe lines at two plant
densities (50 x 40 cm and 50 x 30 cm) Raju (1980) recordszd
significaﬁt positive correlations among yield coumponents.
Days to £irst flowerdng had negative correlation witn £rute
yield and £ruit nunbere Frult broadth was positively corrola=
tad with early and total £rult yield. Generally assoclation
betwaen traits tended to bs of higher magnicude under normal
spacings Heritability estimates were woderate to high for
ash percentage in the £rults, £ruit length, f£ruit breadth
" and plant heigiht under both spacings and at closer spacing,
for early frult nusber and nutwber of seeds. The study
indicated that the ideotype of Cgpsicum should be sarly
flowering with wore height, spread and number oL frults per

plant-
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Shifriss and sacks (1980) while studying the affect
of distance betwsen parents on tha yleld of sweet pepper X
hot pepper hybrids found that the correlation betweon distance
and total yield per plant wgs small, negative and statisti-

cally nonesignificant.

Elangovan et gl. (1981) eveluated thirty typea of

Capsicum gnnuum L. of diverse origin for eight traits

related to ylolde. ilorlitability ectimates wers high for
£ruit girth (96.7 per cent), frult length (95.8 per cent),
seeds per frult (9¢ per cent), plant spread (89.4 per cent)
and fruit weight (B5.7 per cent). Flant spread, number of
fruits per plant and fruit welght had high estimates of
ganetic advance in addition 0 high heritaibility, showing

the influence of additive gene affects.

In a study consisting of twelve varietles for yield
and f£ive yield components, Ramkumar et ale. (1981) observad
high heritabllity and high genetic advance for height, |
number of frults per plant and girth of frulg, in&icating
addltive gene action for these traits. Fruit yield was
highly correlated with number of f£ruits per planc, height
and plent spread. Similarly Rao and Chhonkar (1981) reported
signliflcant positive correlation 0f fruit number and braach

number per plant with ripe fruit yield per plané.
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From a study including parentse. Fl‘ Foe Bci and BC,
for sight chaxaéters. singh and Ral (1981) concluded that
plant helight had the nighest heritapility cestimate followed
by days to floweringds fruit lengﬁh; nunber Of branches,
nuiber of £ruits per plant and fruit breadths High
catimated genetlie advance Was found for nuxber of branches,

gruit length and £ruit breadthe

aingh_gg_g;,(1981) conducted genetic studies in
thirgy five strains of chilli of diverse origin. Maan
welght per fruit, nutbder of frults por plant apd £rash
£ruit walght per plant gavs high‘heriﬁability and éenetic
advanca estimates. Tho highest and lowest estlmates of
heritability vero recorded by fresh fruit welght per plant
and days to maturdiy rasgactively.‘ Corrclation studies
rovealed that genotypic corrclations were on par with
phenotypic correlationss Frult thickness and nutbaer Of £xuits
per plant had. significent positive corrslations at phenoe
typic level with dry yield per fruit, f£resh velght of frult

per plant and average veilght of frult.

Oboervation of wix charsctexs in twenty £ive varie«~
ties of chilli, by Bavali and Murthy (1982). showed that
yield wes positively correlated with numbar of frults per
plant end number of branchas per plant. Heritavility and

expectad genotic advance ware high £or number of branches
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per plant, fruit length, 50 f£ruit weight gnd pumber of

Eruits par plant.

Hair ot ale(1984) based on a stucdy of £ifteen
charscters in thirty cultivars of Cgpsicun gnouum Le
recorded high heritability for all the characters studled.
Heritability in tha brocd sense varied from 70.915 per cent
for nunber of prinary branches to 99.924 per cent for girth
of f£rulte. Total yield, nuuber of fruits and girth of fruit
exhibited high gonctic advances Lumber of fruits, with ths
highest genotypilc coefilcient of variation, had the highest
estimate of genetic edvance while life span, with the least
genetic varlabllicy, had the least estinate O0f genetic
advances. This pheroaenon suggested that tho more the genotic
variabidity in the population £or a particular character,

the higher would be thae gonetic advanca.

2.3 Stwiies on vield and its components

Singh and 8ingh (1976b) reporced that days to flowar=
ing, fruit length and number 0:i £rults per plant are the
major yield components while Gill gt gle (1977), based on
correlation, path coefficlent and multiple regression analyses
in sweet pepper, suggested that selection for high yleld should

be based on number Of f£rults per plante
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Korla and Rastogl (1977) cid path coefficicnt
analysis in twenty varieties of chilll and found that
nmumbar 0f frults per plant had the hlighaest direct effcct
on frult ylelc folloved by welght per frult aml plant
height. Diract effegt 0L numbgr of fruits per plant'on
fruit yleld wags even more than its correlatioﬂ coefﬁicient;
FPruit lengthlud negative cosrelation with fruit yield,
but substantlal positive direct effacte. Fruit thickness
had negative direct eficct on £zuit yileld and the indirect
efiects through plant hwelght, nurber of fruits per plant
ané frult length night have resulted its negative correlg=
tlon witih yielas Thus, number o fruits per élant. walght
perx Zrult and fruit lengtihy besides possessing hiéh direct
effocts On fruit yield, were found to have negative indirect

effects anonyg sach othele

Based on path coefiiclent anelysis in Cgpsicum
£rutescans L., mehrotrs ek al. (1977) reported that seeds
per frule, fraesh frulit welght, number of fruits per plant,
number of priwary branches gnd days t0 flowering had posie-
tive direct cffects on dry frult yielde. Fresh fruit weight,
ﬁays to flowsring and nuwber of £rults per plant also had

positive lndiract effects.
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pPath coefficient and multiple regression analyses
of frult yleld ss a function of fourtaen component
charactors and of fresh fruit weight as a function of
seven component characters ware conducted by lishra and
Pater (1980) on data on eighteen guantitative trailts £rom
twenty seven Casgicum annuum Le forms. Genetlc advance
through sclectlon for yield per se wes higher thén that
£rom selectlion based on the componeats such as aumber of
' primary branches per plaat, number of fruits per plant.
£rash frult welght cad seed welght per fruit. Fresh weight
of frultes weao highly correlated with frult girth, loculesz
per fruit and sead weight of fruits. Fruit length was
negativaly corrclated with £resh weight of frults, but had

a posltive direct effect on f£rult size.

In a gtudy involﬁing seventean pure lines, conducted
by Raju (1980), path analysis revealed that early fruit
viald had the highest dirsct eiffect on totel fruit yield,
Fruit ouner ( carly and total) had positive dirsct and
indiregt effects on total fruit yield. The diract affect
of days to floworing was low but indiract effects through
early frult yield and total frult aumber wers noderate and
negatbives, Indirect cilfects of plant haight and plant spread
through early frult yicld and total fruit nunber wera also

moderate and poslitive.
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Ripe fruit yleld, dry yisld end nine yleld
components were fnvastigatsd in ten paregtaldﬁorms of
Capzicom frutescans Le aod thelr forty £ive Fqe and
st from a dialiel cross without reciprocals by Rao
and Chhonkar (1981). Fruit nucber per plant and branch
number per plant were poaitively and slgnificantly
corralsted with ripe fruit yield per plante Path coefficient
analysis revealed that fruit number psr plant, indivie
dual £rulit weight and ary yisla per plant had direct -
goaitiﬁa affects on ripe f£xult yleld per plaunt.

In another study conducted by Rao and Chhonkar
(1983a) on twelve yield related charscters from a ten
pazeng diglliel aross, frult clrcunfersnce, ripe £ruit
yleld per plant, d;y-mattef pexcentage and ascorbic acig
content were found Lo have major dirsct effacts on dry |
chilli‘gieido |

wWith a view %o elucidate the cause asnd effect
relationship of various plant characters and yield, a
path coefficient analysis was undertsken using thisty
cultivars, waich were selected based on thalr adaptation,
perforaance and disegse tolerance, as raported by
Neir ot ale (1984)s The number of £ruits was found to be
the principal yield attributes Yield in chilli can be
conslderad as the affect of five first order components

nanely nuwer of fruits, number of seccndary branches,
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girth and weight of individusl £rult and duration, which
accounted for 68 per cent of the varliability in yleld.

244 Combining ability and heterosis

Deshpénde (1933) was the £irst to report heterosis
in Chilli. e crosged tw2 types ( vize Type 3 and'Typa 29)
with sharply contrasting c@aracters. Fe found that the
Fl seadlings showed more rapid growth then the parental
seedllﬁgs and at the time of t:anéblanaing ware ngaxiy
ons and a half times taller than the latters They were
also much more vigorous. Hoterosis wss expressed in general
vigour, maturity, plant hsight, procductivity ( both in the
total nuxber of frulte produced and in thes total welgnht
of dcy produce) and thickness of fruit.

A marked deérae of heterosis inmny egonomiéally
dmportant attributes like earliness in blooming, number
of leaves, number of branches, leaf area =znd chemical
constituents like ascorbic acid zad sucrose, wus observed

by Heir (1970) in all the four 7,& siudied. &n lntermediate

i
condition was observed with regerds o holgats spread.
aunber of fruite, frult sige and nusber of F, sesds. The
fruit size in 7,6 was moLe, approximately, tcwards;the
arithmetic mean than towards the geometric msen except in

~ one ¢xosse Pollen gralns of all hybrids displayed én
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incrsase in size, probably due to heterosise

Iin a study of combining ability in sweat pepper

Cavnsd cum gnnuﬁm Le Vare. grossum) with six Varieéiss in a
aiallel Gill et gle (1973) observed that general and
opecific combining . ability variances werae significant for
all the five characters aﬁaluated nanely, nunber of days
taiken to flowering, number of frults per plant, fruit.size
and garly and total yield per plant. Parents giving high
yields were usually high gensral combiners. The gecea
and D.Cen @stimates rovealed the importance Gf£ none
additive type of gene acticn which can be best exploited
‘where hybrid seed producticn is commercially faaslble.
Further, they observed thet genatic diversity of parents

was positively related to hsterosis in the Fie

Hair and George (1973) observed 100 per cent
increcse in number 0f branches in 50 per cant of tha
crossas studled. They further noticed positive heterotic
sffect in number Of leaves in 50 per caht of ths crogsas.
Garliness in blooadng was also an important economic

attribute,

Accoxding to Lippert (1975) in a & x 9 Glallel
crosa, significant haterosis occurraed for dry fxulit weight
per plant, frult length and percentage of mature frult at
harvest. Total dry fruit weight per plant was superior in
all hybrids with a significant heterosis valua of 27.4
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per cent. This increased fruit weight per plant appsared
to be due to an increase in averags fruit lengtﬁ, a
greatsr percentage of maoture frult at harvest and to a
lesser degrae, increased frult width and dry welght per

frult.

Mishra ot gle (1976) compared eight yield components
between the 31 plants and the eight pareatal lines.
Dominanca was observed for £ruit length and number of
primery branches per plante Crosses involving lines
E403=1 and 6208=-2 exhibitad hetercosis for most of the

characters except when they ware crosged with each other.

wWirtle studydng the inheritance of soma quanti-
tative characters on heterotic combinaticns of Capsioum
annuun Le Popova and tihailov (1976) cbserved that the
seéds. resulting £rom the crosges sgtudied, had larger
embrycs and a greater 1000 sead welght than that of the
parents. It was suggested that this may contribute to
the greoter vigour of the hybrids. This confirms the
¢oncept that heterosis is manifested immediately after
the fecundation of the egg cell and exerts influence on
the formation of sseds. 7The heterotic combinations had
larger number of leaves and ¢greater assimilation area in

comparison to the perental varietieo.
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Ten. characteors asgociated with yileld ond maturity
warae gssessed in the parents, Fl and F, of a half Qiallel
cross involving six Capsicum gonuun Ls varieties which were
high yielding, intermediats or low yielding, by Rochatta gt gl.

(1976)« In the El hsterosis for yield was observed in
crocses botween the yleld types high xX interuediate,

interinediate x interﬁeﬂiata and low X lowWe

singh and Singh (1976a) studied the ¥,, F,, BC, and
Bca gencrations derived from a hali diallsl gross involv=
ing, eight lines of Capsigum gnovum L. from different agro-
climatological regions. Humber of branches, nunber oOf dayé
to flowering, number of days to maturity, fruit length,
£ruit thickness, fZruit number and yield eghibited heterosis.

Corbining ability 4in chilli was studied by Singh and
singh (1976c) by growing the parents, 7y agﬂ F, of a diallel
cross involving eight Capsicum gnhuum Le linss. Thres
characters wers measured and for all these characters, both
geCel ondd B8eCea eLfcCts wore signiﬁicgnt. the geCsa effcots
being the largere

while collecting data on plant helght, numbcer of
branches, number of Gays to flowering, numoer of days to
maturity, frult length and thickness and fruit number end

velght per plant £rom the crosses involving four diverse



Cepsicum aonuum Le inbreds, Singh and Singh (19764)
revaalad that the prodominant gene efiects conditiondng
all characters woere éﬁditiva. dominant and eplotatic.
significant heterosis was observed £or all characters

in =11 ths crosses except-ﬁor number of f£rults per plant
in cmssaé 5416-4 % 6718 and 6718 & 5417-1 and for £ruit
length in the crogs 6718 x 5417-1. wWhen dominance Of
particular parents was considered, the better perent
was found exhibiting dominance in Fl for majority of

charactors.e

Heterosis in interaspecific hybrids of £ive spoecles
of Copgicum has been reported by Pillai gt gi. (1977).
Hybrids from Csnsicum microcarpum 3 Cgpsicum frutescons
shoved posiclve heterosis for helght. c@sic&m mierocgroum x
Capsicum pendulumn and Cgpslcum frutosgens x Capsicum
baccgtunm showed pdsitive heterosis foxr pergentage frult
sets The largest number of frults per plant wes obtainzd

£rom Copsicum Emtegcéns ® Cgpalcoum bpccatun while the
heaviest fruits were obtained from ‘Capsicum pondulum X

Capsicum micLocarpifls

In a diasllel cst including ten parencal lines and
45 F,s excluding reciprocals, Sharme asd Saind (1277),
Whﬁle studydng £ruit yield per plant, plant height, numder
of bﬁ\anches per plant and legf area por plant, observed

hat@ms}\ia ovar ths better parent in £ruit yield and plant



height as well as high estimates Of SeCeae The F, crosses
Waxy Olobe x liot Portugal, iHungarian Wax X Solan Yellow
and Solan Yellow x Hot Portugal, which showed high seCsas

effects, ware also heterotic for yield.

In an evaluation of the parents and F.s of a diallel

3
crose involving elght strains of Capsicum annuum L., Singh
;Tigh (1978a) reported significant varlances in both g.C.a.
and se.cC.as for the eight tralts studied. Ths cross 5430 =z
5438 exhibited the hlghest s.csas aifects for yield and
threa of its components, and these stralns were among the

four best general comblners.

when sixteen widely varisble lines were crossed with
four pollen parants ahoying a range of atiaptation and
agronomic characters and, days to maturity, helght, fruit
thicknasa and fruit number and £resn frult yleld per plant
were assegsed, Singh and Singh (1878b) observed that SeCea
variance was greatar than that for geceae fOr all characters

except for frult yleld per plant in both F, and P, studies.

singh and Singh (1976c) studied heterosis and its
components for'yield ia chilli in 28 crosses between eight
varieties of Cgpaicum ggguum Lise All hybrlde showed heterosis
ovar the better parent for yleld. Dominance components were

malnly responsible for hsterosis, being at least twice as



groat as additive components.

out of the seven F.s f£rom crosses among f£ive

1
varisties, Joshi and Singh (1980) obsecrved that three wers
haterotic over the better parent for height. Yolo Wonder x
Goléan guesn had more number ©f primary branches than the
better parent Golden fueen. Yolo Wonder x #C 201 had
longer fruits aﬁ well &8 more number of frults per plant
than the better parent Yolo Wonder. Four hybrlids snowed
hetarosis over the better parent £or number of f£rults per
kg. Yolo Wonder x MC 201 gave the highest f£rxuit yleld per
plant and showed the maximun heterosis over the best
variety Golden pueens

Tha Fla of croscges Of a cytoplasmically male sterila
swoeet form of chilli with fourteen phenotypically diverse
inbrods of the hot typa were aill fertile and hot, as
regorted by shifriss esnd Sacks (1980) . Cbservations on
characters such as number of frults per plant, total yield,
Exrulit waight, £ruit length, £ruit width, days to f£lowering
and days to0 harvest wereo recordede The msan yield of the
crosses axcesdzd that of the hot lines by about 30 per cant.

The bast cropses egualled the best parent in total yield
per plants The hybrids hed fewer and larger frults than theldr

respective hot inbred parents.

Hair (1981) in a 9 x 9 diallel observed that hybrid

vigour was nanifestsd in respect of thirteen out of the
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eighteen gueantitative tralts studied. The phenomenon of
positive hstercsis was negligible in £ive characters namsly,
waight, length, girth and sizge of £rult and number Of seeds
par fruits Wide variation in the range of heterosis was
obsoerveds, 43 much as 14880.04 per cent znd 1366+51 per cent
hetexosis were manlifestad for the productlion of number of
loaves and total yield raspectively. Furple Round was the
beat gensral comblner for helght, numbor of primary branches,
sprea@ and life span. Further, 1¢ was ths second best
genergl combhiner for number of leaves, humber of £rults

and totai-yield. Vellanotchi ¢toppad in geceas for total
yield in addition to its being the second bsst general
combiner for weight, girth and siss of frult and Vvitamin C
contente Pant C=1, which iz kiown for 4its reaistance to
leaf curl disesse, was the best genzral conbiner for nurbar
of fruits and the second best gencral combiner for spraad
of the plant. Purple Round and Vellanotchi, boith good
general comblners for yield, had produced the hybrid with
highest yield Of 14433 g of frults per plent(hybrid vigour
over better parent was 1246.,03 per cant)e. Desides, this
hybrid wes bogtowed with desirable aconomic attributes

like enhanced numboer of fruilts (334), less nusber of seeds
(26.7), long life span {(230.2 days) and highor Vitamin C
(307.6 mg per cent) and Capsaicin (0«80 per ccnt) conts=nts.

Tho seconc best hybrid combination was Pent C=1 x Purple



Cluster, which produced g total nunber of 142.8 fruits,
yiald of 1623 g and with a life span of 1943 dayb.

Erect £ruiting heblit enables uniform maturity and ripening.
Both these hybrids wore found to be tolerant to leaf

curl,

Superiority over the bestter parent with respect to
two characters naasely £ruit nunber @né yleld per plant was

observed by Pandey et gl.(1981) in a line x tester analysis.

_ Uzo (1984). while studying thce parents, Fl' Fy and
BGI of crogsses agmong three cultivars of Capsicum gnguum le
found that the hybrids exceeded the taller parent in
height by 21 per cente. Leef areas of tha two Eis did not
significantly exceed that of the cowmon parent with the
larger leaf aroas, indlicating no significant hybrid vigour

for leesf slze. But the leaf aroas Of the 7.8 ware very

1
significantly higher than that of the other genarations.

" The highest numbar of fruits uwere those of the Fls. The
sun of the parvental numbers of f£zults was less than that of
the resultant Flsa fls gave tha highest fruie weighés per
plant, But there was no detectable increase in average

weight of fruit above that of the batter parent.

25 ZTachnimes of hybrid saed produgtion

According to Batlach ond lovdk (1972) the most
Lavourablae times of the day for amasculation were 08.00 €5

1000 and 1600 to 18400 he Pollination was begt effectod
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at temperatures of 18 to 24%. sesd set wes also strongly

affected by the msternal parent and pollen fertility.

alpatév and tarfutina (1974) cobserved that after
the pollination of unemasculated newly opened £lowoars,
the yileld of hybrid seeds was highar and the El inter=
varietal hybrids had a graater viability and yield than in
the sane cross combinations obtained by pollination of

smasculated £lowarse

. tithout preliminary emasculation, tha kest time for
poliination proved to be the budding stoge, in swoet pepper,
when own pollen hzd not ripened but the stigma was ready
to receive pollen, e2 reported by Marfutina (1974). Thas
£ruites ripened earlier in the hybride produced without

emasculation, but no difference in £rult yleld was observeds

in the annual regort of the ysar 1976, of the

Instituta of Horticultural Plant Breeding, wageningen,
Hatherlands, it is stated that ssed sat was favoured by
high relative humiditf (95 per cent) and fruit set by a
low one (55 per cant). A study of crussing proceduras
showed that better results were obtailnsd on young plants
witihout £rults than on older frulting plentse In the
anaual report of the year 1977, it 1s further stated that
in reciprocal crosses of Cgosicum gonnuum and Capsicum

chinonse with representativas of othar specles, those in
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which primitive forms were uced ygencrally gave better

seed set than those using cultivated materials

Raghgkrishnan gt ale (1977) described a technique
in which the upper part of the style along with the stigma
was exciecd and a drop of 5 per cent sucrosa solution
epplicd t3 tho cut surface prlor to pollinatione 7This
fasulﬂed in £rult set and sesd set in crossaeas botween

Cgpoidcum gnnuum, Cgnsicum £frutescens and Ggpsicum pandulum
in all possible combinations including roclprocalse In

cerosges in which Cansicum ennuun wad feuwale, the percentage

frult sot wsc lower than that in the reciprocals. Haxioum
frult sat was obsorved in éhe cxoss Cans n pendulum X
Capoicun znnuum {1331 per cent) followed by Capsicum frutes=-
cens x Cgpeicum pendulum (128 per cent)e It was observed
that tﬁera was lncresse in the percentagas of £ruit set

when pollination was dene imnzdiately after emasculation.

The use 0f gelatin c¢apsules in controlled pollination
was dsscribed by lic ardle and Bouwkamp (1960). The system
involved cutting a V=shaped notch in one section of the
capsule and c¢losing the two sectlons toyether around a
single flower. After emazsculgtlon, the capsule kept the
stigma £xrom being c¢ontaminatsd prior to controlled pollina-

tione This system had besen used succassfully in cgosicum,
Lycopersicon, Phgseblus and Cugumis.



A8 chilli flowers are bisexual, they have to be
omasculated pefore controlled pollinations Male sterlle
lines will solve the problem 0f hand emasculation.
Clayberg gt als (1966) reportsd that extensive scroening
for isolating male sterile mutants was not made in
ciilli, though in tomagloes such screening discovered nany
male sterils mutantss According to Daskaloff (1976)
though hoterosis for yleld in pepper has been documented
in both hot and sweet cultivars, commarcelial exploitation
on a large scale igTﬁ%: to tho inefficient systems of male

starility and male fertility restoration.

The natural cross pollination in chilli can be usesd
0 a cerctain extent to exploit male sterility. axperinents
on hybrid sesd production indicated that when male sterile
plants and nale fartile plants were grown in alternate rows,
‘natural pollination resulted in 50 per cent of the noraal
sesd pat (Daskaloff, 1971).

Two types Of male sterility in Cgosicuin have been
reported by Gikalo and Latysheva (1872). (a) the Poserson
type with abortive pollen and poorldy developed enthers and
() the Bulgarian type with no stanens or witn anther
£ilarents only, without pollell sacse Cytoplasmic male
sterility was manifested oaly if thoke was a combination of
st cytoplesm and the homogygous recessive stace of the

Ymz? gene.
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Shifrisp (1973) reported that a stable male sterile
recepsive mutant hed basn found in Garbo pepper and 1LE
appeared useful for the production of hybrid ¢hilli varige
ties. This plant and its male progenics gppeared similar
to male fertile plants under £ield and greenhouse gondi-
tions except for the dlfferant morphology of male sterile
£ lowers ;n which postenzicotic breakdown of microspores
occurs. It had omall and shrunken onthers which did not
produce pollen grains during a year in the greenliouss.

The production of four hybrids vise hybrid No.12, 15, 16
and 17 using two genes for male sterility viz. m3, and @3,

was reported by shifriss and Rylski (1973).

Diﬁi& (1374) xeported that.by distant hyoridiga~
£ion, new lines with cytoplasmic aale sterility were
obtained. fale sterile esnalogues of good sweat Cgosicum
varietios were produced and promiszing heterotic hybride

of hot Cgpsicum were bred using male sterila forus.

At the Malkop Experimantal station in the USSR, a
small collection hed been mze, of forms which could ke
used in bracding £or hetercais. These included the stanst=
less forms 12,15, 23 and M5 brad in Bulgaris by lnter-
apeciiic;hybsidiaation. Although they ware considerably
improved, they have some defects like lateness and low

seed set (Dikii and Studentsova, 1974).
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As reported by Dikii and Anikeenko (1975), multiple
back crosses involving forms with cytoplasmic mals
starility ylelded sevaral heterotic hybrids, the best of
wiiich excesled ths stamklard By 23 to 52 per cent in early
vield and by i1 to 20 per ceat in total yield.

Cnaunan (1977) reported that a study oi fertile
plants and corresponding lines with genic, cytoplasmic,
genic~ cytoplastic or chemilcally induced male‘sterility
provided evidence that the presence of the tapetum inhibits
androaecium developments 1In partially or complately male
sterile maﬁerial. tapetum degensration was delgyed, )
thickening oi the endbthecium was inhibited or tha tapetum

Wwas abnormale

A method for the production of hybrid seeds of
Cepsicum annuum Le using a male sterlle line of the variety
Fresno Chile as maternal parent and male fertile Fresno
Chile, Astrakhan 628 and Hatvan as pollen parents was
described by Dikiil and snikeenko (1980)e« Tha best ratio of
parental rows ( ceed parent: pollen parent) was 231 or 311

aspeciglly the former.

Heshragm and Harkhede (1982) reported that a natural
male étarile mutant with excessive vegetative growth and
bushy hablt was observed in a population Of CA 452-~1. The

male sterility wes governed by a single recessive gene ‘ams’®,
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Tha experiments were gonducted in the Department
of plant Breeding, Colloge of Agricultucs, Vellayani,
during 1984-'85 and 1985~ '86. The differsnt steps

lnvolived vere:=

i. Production of inbreds of four varieties nanely,
Vellanotchi, Pant Ce1, Purple Round and Purple
Clusters ' '

2s Croasing the four inbreds in all possible combinae

tiona without reciprocals to proguce slx hybridse

3 gvaluation ¢f tha-six hybrids along with thelr
four parents in a Randomiged Block Lesign (RED)

‘with thraec roplications in two different BCa80NSs .,

3el Production of inbreds

The four vardeties ware selfed for one generation

€0 produge the inbrads, .

Technicue of selfings Since the chilll flowers are bisexual
and have the natural adsptation for self polliination, selfing
is easy. The mature flower buds which would open the follow-
ing day were covered by butter paper covers in the previous
aveninge Ihe covers were retalned for three dayse The
fruits ware labeiled, harvested at maturdity and seeds

extracteds
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32 Production of hybrid ceedsi

The seeds obtained after selfing ware sown O
raise the inbred seedlings which were transplanted

after one months

Technique of crosaings Croseing involved thrae sceps
nansly, emssculation of the flowers, protection and

artificisl pollination.

¥or emascﬁlation. the f£lower buds which would open the
folléwing day werc selcected in the previous eveninge The
petals were forced open and anthers removed using f£ine
forcapse. Tho anasculated flower buds ware than covered
with butter paper covers to pravent contamnination by
foreign pollen. The mature flower buds of the pollen
. parents were also covered with butter paper <¢overs in the

pravious evening of their blooming.

artificial pollination was done between 7 aeite and
9 aemes For this, protected flowears were collocted from
the pollen parants and the agnthers ssparated from the
petala. The pollen grains ware then scooped out from the
anchers using a needle, through the longitudinal slits of
the anthers. The pollen mass was then applied on the
receptiva stigma 0f the emasculated f£lowerse. The pollinated
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flowsars were again protected and the covers ratained
for three days. The £ruits wvere harvested when ripe

and the seeds extractsd.
3.3 Evaluation of the parents and hybrids:

The parents and hybrids comprised of
A« Pgrents t=
1. Vellznotchi

ii, Pant C-1
iii. Purple Round

ive. Purple Cluster.
Be Hybridst=

1. Vellanotchi i Pant C~1 (V x PC-1)

2. Vellsnotchi = Pu:ﬁle round (V x PR)

3. Vellanotchi x Purple Cluster (V x PCl)

4. Pant C~1i x Purple Round (PC-%i x PR)

5. Pant C=1 x Purple Clugter (PC-1 x PCl)

6, Purple Round x Purple Clustser (PR x PCL)

Cs Stgndaxd ge Vellanoichl

Since the germination of ¢he ceedus of the combina=~
tion Purple Round X Purple Gluster was very poor, this

hybrigd: could not be inclwded in the two svaluation trials.

The £irsi ovaluation trial involving four parents
and f£ive hybrids uas conducted during the period July 1984
to January 1285. Each trogtment consisted of thirty plants

each in thres replications, A spacing of 45 X 45 cm was
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given between and within rows. The management practicas
were followed as per the Package of Practices of Kerala
Agricultural University (1982). The second evaluation

trial was conducted in the sams mannor £rom October 1985

to April 1986,

3edel Observationg recorded

The following obsorvatioas were recorded
1. Rercentage of fruilt set: The total number of flowars
pollinated and the number of fruits developed wsre used

for the computation of percentage of £rait set,

2« Rercentago of germination: The nuaber of seeds germina-

ted was axprecsed ln percentazfs

From eacn treatment in each raplication ten plants

ware randomly selacied for recording observationse.

3. Days_to 50 per cent floweringt The number of days

taken by fifty per cent of the plants to bloom was recorded,

4. Helght gt 25 dnys after transclsenting: Height of tha

plant £rom ground level to the tip was measured 25 cdays

aftar transplanting, averzged and expressed in centimatres.

5. furber of branches at 25 davs afigr trensplanking:

The total number of branches was counted and averaged

25 days after transplanting.
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The totzl nunber of leavss produced was counted

and avaraged, 25 days after transplantinge.

7o Lumb £ frult ar plant: The total numbor of £rults

obtained from each observaticnal plant Qas counted and

averaged.
8. Haight of frults per plants The total welght of

Zruits obtained £rom each observational plant was recorded,

averaged and aexprossed in grems.

9. Number of fruits per plot: The total number of fruits
obtained from all the thirty plants of ezch treatinent in

each geplication was recordad and averaged.

10« Weight of fruiis ¥ plots= The total weight of fruits
from all the ghirty plents of sach treatment in each repli-

cation Wwas recorded, averzgead and expressed in Kilograns.

1l. Weight of individual 1 A total of ten frulﬁa
from thes first four pickings were chosen at random £rom
each Observational plant, wsighed, averaged and expresged
in grams.

12. Length of individusgl fruit: The f£rults chosen for

recording weight viere taken, maasurements taken £rom the

bgse to the tip, aversgad and expressed in centimatres.

13. Eirth of indivicdugl €fruits: The £ruits chosen for

rocording welght and length were taken for measuring girzth.
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Maxiinum girth of each fruit was measured, averaged and
expressed in. centimstres.
14+ Leaf arsg: Five mature leaves f£rom each observational

' plant were chosen at random seventy f£ive days after trans-
planting, leaf area measured using leaf area meter, averaged

and expressed in square centimestres.

15. Heights The height of each observational plant was
measured from ground level to the tip after the last picking,

averaged and expressed lno centlmetres.

16, Hwiber of brauches: The total numnbar of branches produ-
ced by each observational plant Wwas counted after the last
picking and'gveragad.

17. Spraad:s | Maximuia spread of sach obsarvational plant

wan measured after the last picking, averaged and expressad
in centimatres.

18, Fruit shapg index: The frult shspe indexn wasm calculated
as the ratio of length 0 maximua diagteter of the frult.

194 Liﬁe spani Musber of days frow sowing till the last
piciking of each {Xostiwnt wes {aken lpto account.

20, Numbor of oslcklaga: The total number of pickings from

sach trestmont was rzcordad.

21. Qualitativa traitss

(a) Pigmentation ©f the stem

() Figmentation of the leaf



{c) Pigmentation of ths flower
(d). Pigmentation of the fruit
() Orientation of the fruit

‘34342 Statistieal lysis: Tha data collected from the

two experimants in respect of the bilometrical gbservatlions

were tabulatsd end suhjected to statistical aenalysis.

Je3edel pAnglysis of wvarlgnce: The analysls of variance in

respect of the different traits was done {(Pansae and
Sukhatng, 1957)e The ¢ritical diffsrence for the comparison

of means wus calculated as follows ge

CeDe =t (0005) /-%-r;‘%—e—

Wihere CeD. = Critical difference
t,(0.05) = critical value of ‘t' corresponding to
the error degrees 0f freadom at (.05 level
of significance,
M3e = Maan square of arror

and r = Number of replications.

3e3de2e2 Phanoi arignee, Genotypile varignce and genotic
Eg%gggtersad
(a) Phenotyplc wvariance,
B (singh end Choudhary,1977)

p g a
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2 . .
Where €§-' = Ganotypic variancs
and %E_..a ETror variance
e

{b) Genotypilc varxiancs,

2 Sy —iSg (5ingh and Choudhary, 1977)
@ e

Vihare msv m» Treatment mean sguare
MSB ®m Errofl maan gsguare

and r = RQumbaer 0f replicstions.

Tho genetic parameters were worked out as per

Allard (13560), Singh and Choudhary (1977).

{c) Phenotypic coefficient of variazion ( PeCoW

[ Vo)

5“;5 > 100

where V(P)'- Phenotyplc variance
and X w loan of the character

'(a) Genotypic cocfficient of variation ( GeCsV.)

IV
Al i g00
-

tihera V(g)‘m Gonotyplic varlanca
and % ‘= Megn of the character

(@) Heritability in broad sense in parcantagtas

¥
()

vhere h®* = Heritability Ain byroad sense



43

V‘g) = Genotypilc variznca
and V‘g) = phenotyplc variance

(£) Conetic advancs,

GA = ke B/ v(p,’

Whers k = Selection differentlal, exprossed in phenotypic
-standapd deviation, whnsgse value is 206 in the
case of 5 per cont Of selection in large samples.

3

2 = Herditebllicy in broad sense

and V(p) = Phenctyple variance

() Genetic galin,

GCa
GG - g X100

B4

Where GA = Genetic advaucs
and X = Mman of the charactors
3.342.3 Gorrelation coofficientss
Tha phenotyple and genotyple vorrwmlation coefficients
were estimated following Gingh and Choudhary (1977).

a) Phenotypic Correlation CJoefficient,

Cov P, p.)
ri?j_?z = -

: _/ V(pll'vt‘pz)

Where Cov (p,, p,) = Phenotypic coveriance between the two
' characters

v(pl) = Phenotyplc wveriance 0f the £ilzst character

and v‘pz) = Phenotyplic veriance of the second charactars
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(b) Genotypic Correlation Cocfficient,
cov (g,.5,)

v -« V
J Vit Vigy
Whece Cov (gl,ga) = Genotypic covariance between the two

Tdy8y =

chatactors
v(gl) = Senotyplc variance of the f£irst character

and V(gz) = Genotypic varlagnce of tho second charscter
3e3e204 E—Iat.gmsés H
Thras types of hetercsis aanely, relatlve heterosis,

haterobelticsis and standard hetercsis were estimated.

a) Relative hetarosis

F, mean ~ Moan value of the nid=parent
= 31 x 100
Mean value of the miG=parent

b) Hetercbeltlosis
' E; mean = Hean value of tha betitar pagent

. ¥san velue of the better parant

x 100

o) Stoandazd heterasis
?1 mean - Mean value Of the Standard variety

Fean value 0f the standaid variety

® 100

The criticzl Gifiersnce values wera calculaited as £0llows te

a) Cele I (for tesiing the significance over the mid=

parental value)
3 M5 a
ar

X 3 M
and Celial (0e038) = ¥_ (0e05) [ Brn
@ 2

Cally I (0,01) = te (0.01)
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b) CeD II { for testing the significance over the
better parent and tha standard varlety)

‘ . 2 45,
CeDe LI (0e01) = te(o';al) ""E. -

2 I‘k}&
r

and GeDe II (0.03) = t, (0+05)

Hhoro CeDe{0.01) = Critical difference value at 0.01 level
of significance

Colie {005}

= Critical differance value at (.05 level
of significance
tbﬁn.OI) = Critical value of *'t' corresponding to

the arsor degrees of frecdom at 0.01 level
of sigalflcaaca

té(0.0s) = Critical value of 't' corresponding o
tho error degrae 0f L£readom gb 0«05 level
of'significancg

MS = Mean square for error

and r = pMNumber of replications

3434245 pooled gnalyels
The pooled gnalysis of the two evaluation trials
was done as proposad by Panse and Sukhatme (1957).
The homogensity of error variances obtained £rom
the two trials was tested by Bartlett's test wiich is as
_Eollows 1~
xl2

2 Hf U OOEEIAEEER
X (n-1) (3



2 - n 2
Where xl sk (n log 5% % log 5z7)

| | n
=2 1 = s¢
- n )

Here k = Traatment X Season degrees oi freadom

nh= Humbar oFf 'E:._rials

sz = Zrror mean square

I£ the computed walue of :x:ai n-1)

than the table value, the error varilances were homogeneous.

was not graater

Then, the error varlances from the two evaluaticn trials

were pooled to obtain a jJoint estimate oZ the error varia-
nces. The mean sguare Lor seasons, treatments and lnter-
gotion were computads In osder €0 test tho significance of
genotype X environment lnteraction, the interacticn m=an
sguare was tesﬁed against the mean sguare for pooled error.
When the interaction was non-significant, the mean squares
for interaction and pooled error were pooled by ghe following

formula to obtaln a nore pracise estimate of o— i=
a

2 :
e * (Interaction df x Interaction mean sguare) +

{(Pooled error 4f x Pooled orror mean sguara)
Interaction df + Pooled error GE
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Then, treqtmmt'maan square wes tested against this pooled
setimate of experimental errors ihera interaction was
&aigniﬁcmﬁe treatment measn sguare was tasted against

interaction maagn squarQes

if the computad value of x2 was found to be
[ (n~-1)

greater than the table valug, the error verlances were
§ .

heterogencous. Then g weighted enalysis of varience uwgs

donae The fgweights vere computed o8 Ffollows ie

. 4
HL = eeme— Where ¥ = Humber Of replications

si 2
54" = Errpor mean sguara

Then, f£or sach seascn, Wi Pl wes computed where '2i' is the
se'aacm totale. For cach treagtment, = wWitli was calculated,
where *ti! is the mean £or ecch treatment at =ach place.
Then total sun of sguares and sum Of squares £or s9escnd,
treatments and interaction were computed. For testing the
significaﬁce of intergetion, the sum of squares f£or Anter-
action (I) was transformed into X 2 using the formula,

t

x 2, {(n=¢) (n=2) . mean
‘ e tegy L+ vhere 'n' = df for error,square

' t = HNunber of treatments.

This X 2 had a dégreaa of fraedom,
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(p~=1) (t=1) (n=%) | )
T Whers P = humbe'ar of trials

n = dJdf for error meanh sguare

t = Hunber of troeatments

Since interaction was found to be significant by this test,
the significance of treatment differences was tested by

comparing tha trcatiment ond interaction mean cguare obtained
£rom an unwelghted analysis.



RESULTS



4+ RESULTS

Cbservations on sixteen quantitative characters were
recordad and subjected to statistical analysis. ©Since
the germination percentags of one of the combinations,
nawely PR x PCl was very poor, this hybrid could not be
included in both the trials (Plates 1 and 2). The data
obtained from the two trials with four parents (Platez 3
to 6) and f£ive hybrids were subjected to analysis of
variance. Further, pooled analysis of the data collected
from the two trials, was also done. Thoe wvarious genetic
parameters such as phenotyplc and genotypic variances,
phenotyplic and genotypic coefficients of variation,
heritability, genetic advance and genetic gain ware
computed for sixteen guantitative traits. The pheno-
typic and genotyplc correlatlons among sixteen quantitative
characters wera also computed. Three typas of heterosis
nanely, rclative heterosis, hetercbeltiosls and standard
hetoerosis pertaining to these gquantitative characters
were calculateds The results on the various aspects are

presented below.

4e1 Percentage of frult gset after hybridization

The number of f£lowers pollinated, number of frults
set and the percentage of fruit set after hybridization

are presented ih Table 1.

The percsntage of f£ruit set after hybridization
ranged from 12.00 to 28.89 and from 23.24 to 80.49 in the



Table 1

Parcentage of £frule set after hybridigstion

Frist trial

Sacond trial

Combinations Number of Humbar of Parcon- riumbas of lumber 92 Parcentage '
£lowers frults Caga OF £lowsrs fruits of frult
pollinated set fruit set poliinated set set

V % PC=1 257400 6200 24012 5100 24400 '47.06
V xz PR 26400 700 12.50 142.00 33.00 . 23.24
V x 2Cl 110.00 19.00 17.27 7600 24.00 - 31458
PC=1 x ®R 45.00 1300 283,39 42.00 33.00 73457
PC=1 ® PCL 30.00 6.00 1200 $1.00 33.00 80049
PR x PCl 14500 35.50 22414 63,00 €5.00

75.00

08



Table 2 pPercantage of germination

Flrst trial

Second trial

Paraents
ang
hybrids - dumper cof Number of Percen~ Number of Number cf Parcentags
saeds seeds tage of caeds seds ger= of germi=-
30WA germinaced germina- cown minated nation
tione
Vellanoitchi 445.00 114.00 25.62° 240,00 121.00 S50.42
Pant C=1 437.90 121.00 £1.42 240 .00 193.00 80.42
Purple Round  573.00 94.00 16.40 240 GO 148.0¢ 61467
Purpla '
Cluster 392.00 158.00 40.31 20000 134.00 67.C0
V X PC=1 376.00 150.00 47 .87 240.00 200,00 8333
V 2 PR 421,00 125.00 29,69 1029.00 110.00 10.69
V » PCL 412.00 127.00 30.0% 240 .00 186400 7750
PC=1 X PR 364.00 97.00 26.65 24000 11600 | 48.83
BC=1 % PCl 144.00 94 .00 65.28 24000 202.00 © Bhel7

378.00




first and second trlals respectilvelys The highest
percentage of £rult set was racordad by PC~1 x PR (28489)
and PC»1 % PCL (B0.42) in the first and second trials
raspectively. whila PC=1 x PCL (12.00) registered the
minimum value in the £irst trial, the hybrid V x PR

(233:24) recorded minimum in the second triale

4.2 Porcentage of germination

The nuibar of seeds sown, nuaber Of S8gUe gormie

nated and the percentage of germination of the parents and

hybrids are prasentéa in Table 2.

Among the four parents, Pant C-1 exhibited the
masximun gernination percentaj;e of 41l.42 and 80.42 in the
first and second trilals r339@qtively. The lo&est germina=-
tion percéntaga was recorded by Purple Round (16.40) in
the £irst trial and Vellanotchi (50.42) in the second.

When the hybrids vere cunsidezeg, PC=1 x PCl recorded ths
maximum germination percentage (65.28 and 84.17) while

PR % PCl registered the minimum (1432 and 0.00) in both tha
trials.

4¢3 Anglysis of variancge of the sixtesn cuagntitgtive
chaxacrers

The analysis of variance computced separately for

the sixteon characters in the two evaluation trials ravealed



Table 3 Mmalysis of varisnce table for zixteen gumntitative chargcters

in the two trials

Replicaticon Treatment EEror Total

Character - -

' Gf rean sguare af Mogn sguare ag fan square ag Hean sguare
Days to 30 per 4%
cent flowerin P 4493 8 S96e15. 6 35 26 8268
Hodoht ot 25 % . 2.4 34533 1 2% 82:89
- 3 = c‘_ e
after traneplonte  ° 2.46 25,727 16 2.74 26 14.09
ing 35.42 18.64 5092 12411
Numbar of bzanches 2 Del7 8 5449 i6 2,32 26 3.82
at 25 days afver 1.73 De21 Ue59 0.78
transplanting
Humber of leaves 2 97,64 8 338.94 16 149.29 26 203467
at 25 days after 88491 35025 21.04 30.63
transplanting ‘ :
Number of fruits 2 1061.00 8 105864 .42%= 16 1450492 26 431739
per plant 2812.49 22193 4567 1231.91 730377
deight of frudts 2 6505402 8 25055473} 16 6703416 26 12334486
per plant 11206.47 40248463 3309.29 15275.03
Number of f£ruits 4 2163290.76 8 7633320.01%w 16 75276696 26 2978362.04
per plot 141555200 8013122.00%* 276182.00 2744444 .20
teight of fruits 3 402 8 15.85*% 16 1.81 26 630
per plot Ge55 20.,61%% 096 1020
Weight of indivi~ 2 0.07 8 4.73%¢ 16° 007 26 150
Aual f£rult 066 4a61 %% 008 152

(cantﬂ. c)

an
P
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Table 3 (contd.)
Haplicatioh Traeatnent Error Total
-Character -
df HMean sguare toan square df lrean square df Hean sguare
Length of 2 0401 5496, 16 0.04 26 1.86
éndividual 020 €el? 0«04 1.94
ruit . .
Girth of 2 0.02 TelTun 16 0«06 26 2.24
individual 018 11e55%= 012 3.65
frult ) .

Frult shape 2 0.0004 Se34™ 16 703 26 1.66
index 0.004 Be82"* 0.02 2.73
Leaf area 2 26.56 567025, 16 15.79 26 186430
30.20  437.83 12.38 144,71
Height 2 4089 B23.,06%% 16 51.85 25 286430
- 106445 5233.69%# 49,44 1648,98
Number of 2 . 223411 '15106.50:: 16  1018.45 26 529205
branches 2210494 255931.20 4906.74 81937.65
Spraad 2 12.61 380,74 16 4119 26 143447
3211.90%* 40469 1015.55

The figures in the upper column denote mean sguare values of the first trial
The figures in the pLowsmr column denote mean square values of the gacond trial

oy

#* significent at 5 per ceant level
Significant at 1 per cent level

bS



- Pable 4 Anclysis of varlience (pooled) table for fourteen guantitative
characters

Segson Troatment Interaction EXEQR

Characters 2
X

df Mean sguare df Hean sguareg B : - Moegn sguare df lean sguare

Days to 50 per W - *
cent £lowering 0.26 1 1695417 H 156.63 8 10.23 32 404

Hoight at 25

days after

transplanting 095

Humber of
fruits per
plant

vielght of
frulés perxr
plant
Numbor of
fruits per
plot

Wwedght of
fruita per
»lot

Welght of
individual
frult

Lrength of
individuzl
£ruit

10

1.89
375

1.53

0«24

0.00

b

36»75

8833435

4693000

119238116.00

16.76

0.10

0.17

11.98

9075.14

17921.33

“»R
4599180400
13.08

A
303

2«80

1944 .47

3846.65

016326466
2e106

0408

we
0.16

32

32

32

32

32

32

32

783

1341.42

5006.23

914474 .48

1.39

0«08

0.04

{contdee)

JSAY



Table 4 (Contd)

~ _ aia
Charactecs X 2 Saagon Treatinent Imteraction _ ETror
df Hegn sguarg Maan square df Mean sguara Jf Hean sguare

Girth of
individual .
fruit 1483 1 0«15 6408 De16 32 0«09
Frult shaza . .
index 0.63 2 0e23 4.58 D.17 32 0403
Lezf srea Oe.23 1 30406 325.58 9,71 32 14009
Hedght 0.02 1 2664024 166055 358.45 32 50«65
Bumbar of
branches e T4 1 42914.69 64063.67 25476.81 32 2962460

: S - )
Spread De.001 3 1247.16 940 « 89 256.69 32 4094

® Significant at 5 por ceant level

##% Significant at 1 per cent level

39S
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that the four parents an&'their £ive hybrids diffeged
significantly for these characters, except for number

of branches and number of leaves at 25 days gfter trans-
planting. The analysis of variance for the sixteen
characters in tho two trials is presented in Table 3.

In order to test thé influence cf anviroament on these
characteré. pooled analysis wés also dene, except for
nunber of branches and number of leaves at 25 days after
transplan%ing which 44d not differ signiiicantly among
tiha nine Freatmenta in both the trials. The pooled
analysis 0Of variance is presented in Table 40 The mean
vadues cf ths pérents and hybrids for ﬁhe gixteen gquanti-
tative characters in the two eValuatiéna and the pooled

means are presented in Tgble Sa

4+3e1 Dmys €0 50 paxr cent flowering

The analysis of variance revealed that the pgrents
and hybrids differed significantly with respect to the
nuthar of days to attaln 50 perx cent flowering in both
the ¢trialms. Since the error variances were homoganeous,l
an unweightad analysis was done to ascertain the genotype X%
anvironment interactione Sinca this interaction'was signi=
ficant, the treatment mean sguare was tested against inter—
acticon mesn sguare which rovealed that the treatment dif faren~)

ces wWere signlficant.
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Purple Round availed meximum number of days for
50 per cent £lowering (56.67 and 76.33) in both the
evalﬁatioﬁs. Purple Cluster, whlch reguired the minimam
nurber Of days t0 50 per cent £lowering was statistically
on par with V x PClL anad PC=1 x PCl in the first trial
and Vellanotchi in the second triale wWhen the pooled
magns wers taken into consideration., Purple Round and
Purple cluster had the meximum and minimum values respacti-

valy.
4.3.2 Helqght gt 25 days ter Lransplantin

The analysis 0f variance revealed that ths treat-
ments Aiffered significantly for this character in the two
trials. an unweighted analysis‘Waa done since the error
variances wera homogeneous and interactlon was found to be
absent. Honca, a more precise estimate of error variance
was obtained by pocoling the interaction mean sgquare and
mean square £or pooled serror. The traatment mesn sguare
was then btested against this error variance and the traat-

ment differences were found to be non=gigniflcant.

Though V x PCL (17.27 cm) had the moximum height
in the first trial, the same was on par with PC-i x PCL,
Pant C=1, V x PC=]1, Vellanotchi, V x PR and PC=1 x PR
while Purple Round which poszsaessed the miniomum height

(9240 cm) was on par with Purple Clustar and PC=l X PRe
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In the second trial, V x PC-1 with the maximum height
(16,00 am). was on par with V % PR, PC=i X PCl, PC=1 X PR,
V % PCl and Vellanotchi. Purple Cluster with the minimum
height (8457 cm) wae on par with Purple Round, Pant C=1,
Vellanotchi, V x PCl, PC=1 x PR and PC=1xPCls When the
pooled means were coasiderxed, V x PC=1 (16.09 cm) and
Purple Round (9.21 cm) had the maximum and miﬁimum valuas

respectdily.

49343 Number OE £rults per Plgﬂt

Sigpificant differences existed among the treatmsnts,
as rcevezlad by the analysis‘oﬁ'Variance. 1n-both.the avalua-
tions as regards the number of fruits per plant. The erfor
variznces belng uomﬁgeneous. an unweighted analysle was
done, which showed that interaction was not significante.
Therefore, tho treatment mean sguaore was tested against a
ore precise estimate of error varionce and the treatments

were found to dlffer significantlye

in the first evaluation trial, PC=1 x PR prouuced
tha maximuﬁ nuider of £ruits per plant (207.37) and was
on par witp Pant C=1, 2C=]1 2% PCl and V ¢ PR vhile Purple
Round which produced the minimun number of f£ruits (52.97)
wag on par with Vellanotchi, Purple Cluster, V x PCl and

V % PC=1le PC=1 x 2R had the morimum value (237.27) in
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ths second trial also, followed by V x PR (173.73) (Plates 7
to 9). Vellanotchi, with the minimum value (30.23) was on
par with the remaining six treatmsnts with respect to this
character. The pooled means revealed similar trend of £irst

trial.

44304 Wedght of fruits pex plant

The an?lysis of variance indicated that the treatments
differed significantly with respact to weight of fruits per
plant in the two evaluations. Since the error variancss
wera homogeneous, an unveighted analysis was conducted.

Since the interaction was not signiiicant, the treatmant
mean square was tested against a more preclse estimate of
error variance. The treatments exhibited signiiicant

differences.

V x PR had the highest value (423.02 g and 401.62 g)
in both the evaluations and the samg was on par with
Vallenotchi, PC-=1 x PR, V x PC=1l, V x PCl and PC=1 x PCl
in the first triai, and only with PC~1 x PR in the second
triale The minimum value was recorded by Purple Round
(120~34 g) in:tha first trizl and was on par with Purple
Cluster, while in the socond trial, Purple Cluster had the
minimum value and was on par with Pant C=1, Purple Round,

V x PC~-1, Vellanotchi and PC=l ;i PCl. Tha pooled means

ravealed a trend similar to the soecond trial.



4.345 Number of frults per plot

The troatients were found to differ significantly
in the two trials with respect to number oi fruits per
plot, as ;evaaled by the analysis of variance. The
1nteracti$n was found %9 be non=significant £rom the
unwelghted analysise. The tréatment mean sguare was then
tested agalnst a more pracise estlmate of error varlance,

which revealed significant treatament differencess

The highest numbor of frults per plot wes recorded
by PC-1 x PR (5659.00) which was on par wich Pant C=1,

V % PR and PC=1 = PCl, in the £irst evaluation trial.
purple Round registered the minimum value (1078.00) and
was on par with Vellenotchi and Purple Cluster. In the
second trial, V x PR produced ths highast number of frulta
per plot (4828.33) and Qas on per with only one hybrid
nanely, PC~1 % PR while Purple Cluster which recorded the
minimum value (523.67) was on par with Vellanotchi,

Purple Round, V x PClL and V x PC-i. The poolea moans

axhibited a trend similar to the first evaluation trial.

44306 Hoight Of fruits per olot

Significant treatment differences were displayed in

both the evalugtions, as rovealed by the analysis of
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variance: The error variances bs.ng homogensous, an
unwelghted analysis was conducted which indicated non=-
significent interactions Conseguently, the treatment
maan squaré was testad agalnst a more precise estimaﬁa
of error variance and the troatments were found €0
differ significantly when the pooled means were taken

iﬁto account,

V x PR registered the maxirmum weight of fruits
(10,27 kg and 11.74 kg) in both the trials. The minimum
value wap recorded by Purple Round (1.80 kg) which was
on par with Purple Cluster in the £irst trial whlle
Purple Cluster exhibited the aminimum value (1.01 kg)
in the second trial snd wes on par with Pant C=1. PC~1 X
PR (543 kg) stood second in the second evaluation.
When the pooled means were taken into consideration, they
exhibited a trend which was aliost similer to the second
triale

d.3.7 weight of individuval fruit

The analysis of varipnce indicated significant
differences among treatmaonts in tha two experiments.
since the ervor variances were homogeneous, an uaweighted
analysié of variance was doae which revealed the absence
of interaction. Hance, the treatient nean sguara was

tested agalnst a more precise estimate of error variance



64

and signi£1Cant teeatment differances werxe found %o

exist,.

deight of individual fruit was maxluamum for
vallanotohi (5.83 g and 5.16 g) f£ollowed by V x PCl in
both the trigls. Pant C=1, which exhibited the m;nimum
weight Of fruit in the two trials (1.76 g and 1.2¢ g)
was found to be on par with PC=1 x PCl in the first

triale The trsnd vas similar among the pooled means.

d:.3.5 Length oOf ingividual fruit

The nina treatnents differed significantly with
respec: to length of individual £ruit, as revealed by
the analysis of variancs. The unweighted snalysis done
s the error variance wWare homogeneous, indlcated signle-
ficant genotype % environment interaction. As such, the
treatmaﬁt mman square was testad against interaction éean
square and significant treatment differences were found

to exint.

saximum and minioum lengths of individual f£rult
were displayed by V X PC=1 (6.06 cm and 6.12 cm} and
Purple Round (1+64 cm and 2.00 ¢n) respoctively in the
two evaluationse The same trenc was axhibited by the

peoled means too.



4349 Girth of individugl fruit

Significant trestment differences existed among the
nine treatments as regards girth of individual fruit, as
inferred from the analysis 0f varience conducted for the
two experimentse The error variancesbeing homogeneous, an
unweighted analysis was done which revealed the absence of
interaction. The treatment mean square wos hence tested
against the more precise estimate of error variance and
significant differences were fﬁund to exist among the treagt-
mants.,

Purple Round (7.68 cm and 8658 cm) and Pant C-1
(3.29 cm and 2486 cm) exhibited the maximum and minimum
girth respectively in both the trials. In the first trial,
Pant C=] was statistically on par with PC=1 x PCle A

similar trend was displayed by the pooled means.

The fruits of the four parents and £ive hybrids

are shown Jin Plates 10 to 14.

" 443410 Frult shape index

Significant treatmeni differences waere revealed by
analysis of variance for the two evaluation trials. Owing
to the homogeneity of error variesnces an unweighted analysis
was done which showed significant genotype x environment
interaction. Hence, treatment mean squars was tested
against interaction mean square and tha treatments were

found to dlffer significantly.



Pant. Cel (4455 and 5.88) and Purple Round
(067 and 0¢73) displayed the moximum gnd minimum values
respectively in both the avaluaticns. In the £irst trial,
Pant C=1 wWas or par with PC~1 x PCle. 4in the second trial,
only two treatments namely, Purple Cluster and V x PCl were
statistically on pare The trend exhibited by the pooled

meane vos almost similar to that in the £irst evaluationa

4¢3011 Logf greay |

Lesaf area was found to differ significantly among
tihe nine treatments, a3 revealed by the enalysis of variance
"in the ﬁwo trials. Due to homogeneity of afror varciances, an
unwaighted analysis waz done to test the genotype X environe-
ment interaction which was found o be ebsent. lience, the
treatment mean sguare was tested against g mOre. precise
estlmate of error variance and tihe treatnonts were found to

differ significantly with respect to this choracter.

“hough the maximum leaf area wWas dispalyad by
Purple Round (58416 cm2 and 40.31 cmz) in the two evaluation
trials, the valuec was on par with ?C=1 x PR in the seeond
triale PC=]1 x PR and V x PR oeccupicd the second and third
positions while Vv x PCl (17,17 cma) vhilch was oo par with the
roimalning £ive treatments exiibited ainimum leaf area in
the £irst triale The hybrid V x PR occupied the third place
while Vellanotchi (10.14 cmz) displayed the minimum value
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and was onjbar with the othaer £ive treatments in the
asecond triale The pooled mecns elso dAisplayed a similar
] - . i

trend.

40312 m&

The enalysis of varisnce revealed significant
troatment differences with respoct te haight in both the
evaluatlon trials. Since the error varignces wars homo-
gencous, an unweighted enalysis wes done and interaction was
found to bz significant. The treatment mean sguare was then
tested agalnst interaction mean sqguare which showed the

significant difference among traatients.

in both tho trlals, 2C=1 x PR (75.50 cm and
157,02 cm)} and pPurple Cluster (2085 cin and 2268 cm)
dlsplayed the maximua and minizmum heights respectively.
PFC=1 ¥ PR wes statistically on par with V x PR ln the £irst
triale when the pocled meens were taken into account, a

sinilar trend waos obsarveds

4¢3+13 Humbor of branches

The nine treatments exniblted significant differe-
nces with respect to this character, as inferrad froa the
analysis of variance done gseparately for the two trials.

Since the error varlances were hetercgeneous, a waighted



Table 6 wedghited analysis of variance for
! number of branchas

source ag Hean square
Total 53 57939
3eason 1 43.46
Treatment 8 ' 329,54

. &
Interaction 8 _ 206439

* Signlficant at 5 per cent level

68
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analysis was dona in which a X 2 value of 98,50 revealed
significant genctype X envircnment interactions. Hsnce the
treatment meen square was testaed againat the interaction
maan square, both obtained £rom an unweighted analysise.

No significant difforence was ohserved among the tresatments.

The weighted analysis is presented in Table G.

PC=1 x PR (278410 and 917.23) and Purple Cluster
(20400 znd 35.73) produced the maxioum and minimum nuzber
of branchqp raspectively in both the trials. V 2 PR came
second in the two trials and was on parlwith Purple Round,
Pant C=1, V X PC=1, Vellanotchi and PC=1 x PCl in the
first trial. Purple Cluster wae on par with V x PCl in
the £irst trial while in the second trial, the sams was on
par with the remaining six treatmentse. An almost similar

trend was dicplayed by the pooled means.

4.3.14 Spresd

Spread of the plani differcd significantly among
the treatments in both the evaluation trials, a3 revaealed
by tha analysis ¢f variance. An unweighted analysis of
variance Qas done due to homogenaity of error variances and
intoraction was found to be significants The treatinent mean
square wss hence tested against the ilnteraction mean square,

which ravealed significant treatuent differences.
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The maximum and minlmum spoead were exhibited
by PC=1 x PR (61.00 cm end 12537 cn) and purpie Cluaster
(24.70 o end 20492 em) respectively in the two evaluation
trialse PC=1 x PR and Purple éluste: ware on par with f x
YR ang V x 2CL respéctively in the first triale The
pooled mesns displayed a trend which was simiiar to the

pecond evaluation triale.

444 Cenetic pargmaters

The phenotypic and genotypic variances, phano=-
-typic and genotyplc coefficients of variation, herdtabi=
lity, genotlic advance and genetic gain pertaining to the
sixteen quantitetive characters studied in the two evalua-

tion trials are presented in Table 7.

Hunber Oof £ruits per plot exhibited the maximum
phenotyplc variance in the two svaluation trials
(304026211 and 28553185.99) winile ths mindmum value was
reglstered by weight of individual fralt in the €lrst
evaluation trial (1.62) and for nwaer of branches at
25 days after traasplanting in the second (0.70). Hext
to nutber, of fruits per plot; the highest values wers
exhibited by weight of fruits per plant (12820.68) and
nutbar of brenches (88604.21) in the £irst and secoad

avaluation trials respactively.
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In both the evaluation trials, tha maxlimum
genotypilc variance was exhibited by number of fruits per
olot (2293536443 and 2579003+33)+ _in the first evaluation,
this charccter was followed by welght of fruits per plant
(61i7-52) while in the second trigl, number of branches
occupled the second placa (83690.16)e The minimum value
' wap registered by number of branchos at 25 days after
transplanting (1.06 and 0.10).

The highsast phénotypic cogfficient of variation

" wss recorded by number of branches -after the last picking
(7022 and 144.98) followed by nushor of brauches at 25 days
after transplanting (60.28 and 114.61 ) in both the experi-
‘mentoe Days to 50 per éent flowering exhibited the minimun
value (22,40 and 18e21)e |

The maximun genotyple ceefficlent 0f variation
was reglstered by number of branches in both the trials
(63.65 and 140.90) followsd by £rxult shape index (47.69)
in tha £irst evaluation and nuber Of £rults per plant
(92.00) in the seconds Tha minimum values wers registered
by height at 25 days after transplaonting (15.64) and
numbar of lsaves at 25 days after transplanting (15.40)

in the £irst ond second trisls respectively.
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The maximum heritability wes registered by
frult shape index (9833 per cent and 98,99 per cent)
closely followed by length of individual fruit (98.01
per cant and 93.08 per cant) in both the trisls. Number
of leaves at 25 daye® after transplanting exhibited the
minimam valua (29.75 per cent) in the £irst evaluation
while heritability was mininum for nuﬁber of branches
at 25 days after transplanting (14.29 per cent) in the

second trial,

Number of £rults per plot recorded the highest
value f£or genatic advance (2707.00 and 3144.25) followed
by number of breaachas (127.97 and 579.18) in the two trials.
The minimum value was exhibitad by number of branches at

25 days after transplanting (1.19 and 0.25)

The highezt and lovest values for genatic gain
ware reglstered by nunber of branches (118.86) and height
at 25 days esfter transplonting (12.19) respectively in
tne first trial while nusber of braanches (282.08) and
nuwber of lgazves at 25 days after transplanting (13.58)
recorGed the highest and lowest values raspectively in
the seccnd evaluation. Hext to number ©i branches, fruit
shape index (97.49) and number of fruits per plant (174,73)
exhibited tha highest values in the £irst and second

evaluation trials respectively.
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diffakant guantitative atetributas

Tables 8 and 9 repiéséﬁt tha phenotypic and geno=-
typic correlation coefficients smong the sixteen quanti=

tative charscters in the two evaluation trialse

4+5e1 Ganotypic correlgtions in the £irst avalugtion trial

Days to 50 per cent flowering exhibited positiva
and significant correlations with girth of individual
. fruit, leaf area and spread while this character Glsplayed
significant negative asscciations with height at 25 days
after transplantiﬁg. number 6f branches at 25 days after

transplantihg. numbar of leaves at 25 days after transplente=

- ing, length of individual €ruit and £ruit shape index.

Hoight at 25 days after transplanting showad
positive and significant gssoclations with number of
branches at 25 days after transplanting, number of leaves
at 25 dayﬂ.after transplanting, nurber 52 £rults per
plant, welght of fruits per plent, unusber of frults per
plot, weight of fruits per plot; length of individual
frult ond f£ruit shape indexe The assoclation of this
character with girth of individual £ruit and leaf area

were negative and significant.
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tumber of loaves at 25 days aftar transplenting,
nuiber eg fruits per plant, weight of fruits per plant,
number of fruits perx ploé, waight of fruits per plot,
length oﬁ individual £fruit and f£rult shope index displayed
positive and significant co:reiations with number of
Branches;at 25 days after transpglanting while girth of
individuel frult and leaf area wera negativeland signi-
ficantlyfasssciatad with this trait.

!

Correlations of nuber of leaves at 25 days after
uransplaéting vore positive and significant with weight
of fruits per plot, length of individuagl £ruit and fruit
shmpe 1n@ex while sosociations with girth of individual
£ruit, léﬁﬁ area and spresd were negative and signiflicant.

ﬂﬁ@ber of £ruits per plant was found to display
positive and significant correlaticns with number of fruits
per plotﬁ:weight of fruits per plot, haight, number of
branches Bnd spreails Ueight and glrth of individual
fruit exhibited negative and signlficant assocliations

with number of frults per plant.

Positive and significant assoclatlions ware manie=
fosted by nunber of frults per plot, weight of fruits
|
per plot and length of individual £ruit with weight of
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fruits per plant. tlegative correlatiocn with this trait
was exhiblted by lesf area, but the assocliation was non=-

slgnlificant.

Weight of £ruies per plot, helght, nusber of
branches =nd spres@ displayed positive and signiiicant
correlations with nunber of fruite per plot while‘kaight
of indivicual fruit exhibited nagative and significant

corralaticn.

weight of £rulfts per plot asiwwed posivive snd
nonesigniflcant corrslations with weight of individual
f£ruit, longth of lndividusl €ruit, height, number of
branches, sprosd and f£rult shape index, while the chara=-
cter had naegablve and non-significant asspciations with

girth of individual £rult and leaf aresa.

The assoclations of length of individual fruit
and girth of individual €£rult with weight of individusl
£ruit were positlve, the association of girth of indivie
dual frult being significante Leaf area, height, nusber
of pranches, spraad end fruit shape index displayed
negative and non-signlficant correlations with welght
of individual frult.
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Longth of . individual Zzuit exhibited positive
and significant correlation with £xult shape index while
it displayed negative and significant corralation with
laaf arsa. The assoclatlions of ghis character with girth
of individual £ruit, height, number of branches and

spreed wera negative and acnesignliflgant.

Bignificant positive correiation was shown by
girth of indilvidual fruit with leaf area, while the
assoclation with £ruit shepe index was nsygative and
significente Girth of individual frult exhibited positive
and non=gignificant corrslations with height, number
of brenches and sproade. Fruit shepe index was negatively
and significantly asaoclated with leaf arca while its
corrolativas with heoight, number of brancihes and spread
wvare negative but non-significant. Laaf aresa was found
to be positivelyand significantly correlated with height
and spread while its sssociation with nunber of branches

was positive and nonesigniflicant.

Height displayed positdve and significant correla-
tions with nuwber of branches =nd gpread. The association
of aumbar Of branches wlth sprasd was positive =2nd signie

Eilcant.
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A diagramnatic representation of the genotypic
corralaticng emong the sixtesn quantitative traits in

the f£first ovaluation trisl is preosentad in Figel.

4e5.2 Gangtyplic corralationrs i _tha pecoxl avslugtion
trial

Days to 50 per cent flowering exhibited posltive
and significant genotypic correlations with girth of
individual €ruit, leaf avea, height and sprssd. hNumber
of branches at 25 days after transplanting, numder of
leavas at 25 days z=fter transplanting, length of indivie
dual fruit and f£ruit shepe index displayed negative and
significant associations with days to 50 per cent flower-

ing.

Holght at 25 days after transplanting was Zound
to exhibit positive and significant correlations with
number of leaves at 25 days after transplanting, weight
of frults per plant, number Qf frults per plot, welght
of £rults per plot, height and spreade. The character
dlaplayed negative snd nan—sigﬁlficant aspociations with
welght and girth of individuel frult and leaf orea.

Posiclve and aigni£1Caht correlaticns were raglse
tered by number of branches at 25 days after transplanting

with number of leaves at 25 days after transplanting,
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length of individualfruit and £ruit shape igdex while
tha assoclations of ¢ids character with number of frults
per plant, weight of fruits per plant, number and weight
of fruits per plot, girth of individual frult, leaf area,
hsight, number of branches and spresd were negative and
significante '

nurber of leaves at 25 days after transplanting
wap positively and significantly assoclated with length
of individual £ruit and frult shazpe index while the corrasla-
tions of thils character with girth of lndividual fruit
and laaf arca ware negative and significaante. Haegrtlive
and non=-gignificant correlations woere exhibited by this

character with the remaining eight characlexrss

Hunber of fiXuits per plant manifested positive
and significant correlations with weight of E£rults per
plant, nunber and weight of fruits peor élot, leaf areas
height, number 0 branches and spreads weldght, length
and glzth of individuad fruit ware Lound to display
negative and non=significant assoclation: with number of

frults per plante

Positive and cignificant assoclations were raglse
torad by welght of frults per plant with number and weight
of frults per plot, leaf area, helght, number of branches
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and spread. Ths correlations of this character with
length of individual fruit and £rult shepe index were

negative but non=signiflcant.

Number of fruits per plot exhibited posi%ive and
significant correlations with weight of fruits per plot,
leat area, halahi, numdor of branches and spread whila
this character displayed negative and non-signiflcant
essoclations with welght of 4individual f£rult, length of

individual fruit asd £rxuit shepe lundexe.

Tho sssoclaticos of welght of £zults per plot
with height, number of branchas and spread wéra positive
and significant and the correlations with length of
iadividual fruit and f£ruit ghepe index wers negativa. but
non-signlficant. Weight and girth of individuml fruit
and leaf agrea manifested posltive and nonesignificant

assoclations with weight of E£rults per plot.

Helght of individual fruit was positively and
signifilcantly associated with girth of individual £ruit
while its correlation with fruit shape index was negative
and significante. Length of individual fruit, height,
numder of branches and sprezd manlfested negative and none
gignlficant correlations and leaf area displayed nonesignie

flicent but positive correlaticn with the character,
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Length of individual £rult was gositively and
significently associated vith £ruit shape index whils
it was negatively and signliicantly correlated with
girth of individual frult and leaf area. Height,
numdar of brzaches and spread wera found to display
neyative and nonwsignificant ssacclations with length

of individual fruite

Positive and significant corralation was shown
by gicth of individual fruit with leaf araea and this
characuer exhibited nagativa and significant gesoclation
with fruit shepe indexe Corrxelations of girth of indi-
vidual fruit with height, number of branches and spread
were positive and non-significante. Fruit shapo index
diapléyed negative and significant association with leaf
area vhile the charag¢ter was negatively and non~signi-
ficantly assoclated with hsight, number of branches and
spracdas Leaf area exhibited positive and osignificant

aospccigtion with height, number of branches and spread.

Height displayed significant positive correlations
with number of branches and sprezd. Number Of brasches

was slgnificantly and positively correlated with spread.

A dlggramnatic representation of the genotypic
correlations among the sixteen characters studled in the

second evaluation trial is shown in Pige 2.
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4.6 tHoterosis

The mean values of the four parents and f£ive
hybrids in ths two evaluatlions, the pooled means and
the threa Eypes of neterosis nawslys relatlive heterosis,
hetesrobeltiosis and etandzrd heterosie relating to
sixteen quentiativs traits studied are praesented in

Tables 10 to 25.

4.6.1 Days to 50 _per cent £ lowaxrlng

"he mean nunber of days taken for 50 per cent
£loviering by the parents and hybrids in the tuo trials,
tha pooled means and ths three type of heterosis pertain-

ing to this character are given in Table 10.

Anong the parents, Purple fdund and Purple
Cluster avsiled the moximun and aininum aumber of days
cvespectively for 50 per c¢ent flowariay Iin all the three
conputationse The nuaber of days reguired by the hybrids
o attain 50 per cent flowerinyg ranged Lrom 3033
(V z 2Cl) t5 39,33 (PC~1L x PR) in the £irst trial while
the figures repagad £rom 50.67 (PC=1 x ?él) to 66400
(PC=-1 x PR) in the sacond evaluation. hen the puoled'
means vere taken into consideration, the figures ranged

£rom 4083 (V 1 PCL) to 5267 (PC=1 xx PR)e



Table 10 The mean valuaes of parents and hybrids and heaterosis
in percasntage - Lays to 50 per cent flowering

Scandard

' ) Relgtive : 5

hybrids haterosis

Pirst GSecond pPooled
trial +trial First Second Poo-First Second Poo- First Sacond Pooled

trial trial 1led triazl trial led trial +trial

vellanotchl 35.00 46.00 4050

pant C-1 34.00 54.00 64.00
Purple

D e nd 56467 76433 66450
Purple

lugter 30400 45.67  37.84

ok LR
V x PC=l 3533 53,67 44 .50 2241 7434 5233 391 16.67 J.88 0.94 16,67 9.88
‘A 3. ] Tk -

V x PR 37067 61467 49467 -17e81 0083 =7s16 7.63 34.07 22.64 7.63  34.07 22.64
V x PCL 30033 51.33 40483 -6.G8 11499 ~4.2¢ 1.20 12.3%  7.50 -13.3¢ 11.59  0.81
PC=1 x PR 39.33 66400 52,67 niZ.25 1.28 =4.67 15.68 22.22 19.70 12.37 43.48 30.05

?C~-1 x PCL 32433 50467 41.50 - 1403 168 1.42 7.77 10-9§ 967 =7.63 1001§ 247

Plrst trial = Second trial -
Cale I (0501) = 3,87 CeDae 1 (0.01, = §.41
CeDo I (0.05) = 2.81 CeDe I (0+05) = 3,20
" CoDeIX (0.01) = 4.47 : - CeDII (0.01) = 5.09
CeDeIl (0.05) = 3,24 CeDeILl (0e05) = 3,70

* Significant at 5 per cent level
#% Significant at 1 per cent level

38
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Sixteen Quantitative T raits | n T he Second Trial
POSITIVE SIGNIFICANT
POSITIVE NON-SIGNIFICANT
NEGATIVE SIGNIFICANT

NEGATIVE NON-SIGNIFICANT
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In the f£irst experiment, V x PR and PC~1l X PR
exhibited negative and signiiicant relative heterosis
while V x PCl displayed negative relative heterosis which
was non-significant. Positive, but non~-significant
relativa haterosis was displayed by V X PC=~1 and PC-1 X
PCle All the five hybrids exhibited positive relative
- haterosis in the second trial, the value 0f V x PCL
being significant. when relative heterosls was computed
with respect to pooled means, three hybrids namsly,

VX PR Vx PCl and PG=1 X PR reglstered negative

heterosin.

&ll the hybrids recordsd poslitive hetercbeltiosis
in the first evaluation, the value for PC=1 » PR being
significente In the second trial, all the five hybrids
registered positive and significant hatercbeltiozin.
as regords the pocled means, all the hybrids availed more
nuber of day=2 for 50 per cent £loweging when compared
with their corresponding better parents. The increass in
number 0f days for 50 par cent floweriny ranged from

7450 per cent (V x PCl) to 22.64 per cent (V x PR).

V x PCl and PC=1 x PCl exhiblted negative standard
haterovsis, the valus for the formar belng significant,

in the first evaluation. Though the values wsre positive
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for the other thras hybrids, only PC-1 % PR exhibited
significant value. In the socond expariment, all tcthe
hybrids displayed positive and significant standard
heterosise. When the pooled maans vwore taken Jdato
account, thae five hybrids aveiled more number of days
for 50 per cent f£lowering, than the standerd variety
vellanotchi. The increase over ths standard variety
ranged £rom GeB81° (V X PCL) to 30405 (PC-1 x PR).

Ae6e2 Helght at 25 davs after transplonting

The mean values for the parents and hybrids in
the two ovaluation trials, the pooled means and the

thres typos of heterosis are presented in Table 1l.

when the £irst txisl and the pooled means were
considared, Pant C=1 recorded the maximum helght at 25
days after transplanting among the parents, wﬁile'ﬁha
minimin value was registered by Purple Rounde In tha
second experiment, the maximum and minimum heights were
exhibited by Vellanotchi and Purple Cluster respectivaly.
- In the £irst trial, the heights of the hybrids ranged
from 1492 cm (PC=1 x PR) to 1727 cn (V X PCl) while
the figures rangasd from 1147 cm (V x PCL) to 16.00 cm
(V x PC=1) in the second ovaluatione. when ths poaled

means wers taken into acccunt, V x PC=1 (16.09 . ¢m) and



Table 11 The mean values Of parents and hybrids and hetercsis

height at 25 days after transplanting

in percentaye =

Parents end Noan (ca) hesarosss i hecomosds
Pirxst Secocnd Poo- First Second Poo- First Second Poo~ First Second Pooled
trial trial led trial trial 1led trial trisl 1led trial trial
Vellanotchd 1533 1073 13.03
Pant C-1 16.80 10433 13461
Purple Round 940 9.02 9.21
Purple Cluster 10625 8457 D.41
V 3t PC=1 16018 16.00 16.09 047 51.85 20.60 =de15 49.11 18.22  5.54 49.11 23.48
V x PR 15030 14010 14470 23,78 42,78 32.19 =0420 31e41 12482 <0020 31.41 12.82
vV % PCL 17:27 1147 34437 35.03 18486 28407 12.65 6e90 10428 12465 6.90 10.28
PC=1 x PR 14492 13423 14.08 13455 36.74 2340 =11.61 28.07 3.45 =2.67 23.303 8406
PC=1 x PCL 17.22 13.58 15.4C  26.94 43.75 33,80 ° ‘2401 3146 12.15 12433 26456 1B8.19
First trial - ‘ Seccud Lrisl =
Ceib 1 (0a01) = Ge45 Cela I (0401) = 5,03
CeDeI (0e05) = 4.68 *Cellal (0405) = 3,65
CaDeIl (0e01) = 744 CeDeIl (001) = 5.80
CoDeZII {0.05) = 5.40 TeDeIl (0.05) = 4,21

% Significant at 5 per ceat level
#¢ Significant at 1 per cent level

68
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PC=1 x PR (14.00 cn} registered ¢he maximum and ninimum

héights reapectively.

Positive but non-significant relative heterosis
wae manifested by all the hybrids in fha first evaluation.
In the second trial also, the values wera positive for the
£ive hybrids, the volues for V X PC-l, V % PR and PC~1 x
PCL being significant. When the pooled means were consldered,
all the hybrids displayed an increase in height over thelr
corrasponding rmideparental valu=s. The increase in height
at 25 days efier transplaonting ranged £rom 20.80 per cent

(V % PC-1) to 33.80 per cent (PC~1 x PCL).

VX PC=1, Vx PR and PC=1 % PR registered nsgative
an@ noa=~signlificant hetercbeltiosis while V x PCl and PC=1 x
#»Cl pecorded positive, but non-significant hetarcbheltlosis
Ain the first trial. aAll ths five hybride exhibited positive
values in the second evaluation, the valus for V i PCe}
alons being significant. i#hen the pooled means ware taken
intc account the incresse in height over the respective
better parents ranged from 3.45 per cent (PC=1 x PR) to

18422 par cent (V X PC=1).

&3 regoards stendard hieterosis in the £lrst evalua-
tion trial, V x PC=i, V % PCl end PC~1 x PCl displayed
positive nonesignificant heoterosis while the remaining two
hybrids exhibited naggtive, but non=significant hsterosise.



Standard heterosls was positive for all the hybrids in

the second experimnent, ths valus for V x PC=1 alone ?eing
signifilcants All the hybrids exhibited an increase in
height at 25 days after transplaating over the standard
variety, when the means were pooled, the range of ilncraacse
in height being 8.06 per cent (PC=1 X PR) to 23.48 pex cent

(Vv % PG-lJu ‘

4¢643 Humbe =snches at 25 dmys aftar transplantin

The mean veluos of the parents and hybrids in the
two trials, tha pooied means and the threa types of hetero-

sis pertaining to this character are represented in Table . iZ.

gmt of the four parents, the maximwr numecer of
branches at 25 daﬁs after transplanting was produced by
Vellanotcehld in tha ﬁirst,eValuatica and by Purple Cluster
in the second. Pu:plé Cluater rsgistered the same trend
when tho pooled means were computads In all the three
computations, Purple Round. exhdbized the minimum value.
In respect of thé hybzido, the value ronged from 277
(V 3t PCe1) to 5.07 {PC-1 x PCl)s from 0420 (V x PR) to
1:60 (PC~1 x PCL) and from 31.68 (PC-1 X PR) to 3.34
(PC=1 % PCl) respectlvely in the thres computations.



Table 12 7The mean values of parsnts and hybrids and heterosis 1n percentage =
Bumber of branches at 25 days after transplanting

i3.m up

Parents and Hean felative hotercsis itmnsrobalitlosis Standarc hieterosis
hybrids Firast sSecond pPoodcd First sSecond Pooied Firoct Second Yoolad Firot BSecond Poolet
trial «crial trial trial trial trial trial <trial
llanotend 3.03 Det? 1.75
nt C=-1 297 0,53 1.75
£wle Sound 0e13 007 0«10
role Cluster 2473 0680 1.77 :
X 2C=1 277 . 1440 209 =767 1B0.00 19443 =552 16415 1043 »Be55 197eE7 1343
X BR 3.3C D20 1.75 108.86 =25:93 89.1% Ga91 «=57e45 0G0 BeDl ~57e45 0«00
x PCL 4.40 le20 . 280 52.73 B3.9¢ 5%.,09 454,21 5000 SU.1% 45.21 155.32 €E0.00
-i x PR 3,02 HCK | 1.68 95.42 10«00 8lae62 2ell2 =37474 =4.00 0-CU0 =29.72 «=4.00
-1 x 2cl 5«07 1460 3034 - 77«B2 140.60 89,77 7071 100.00 83.70 67433 24043 90.86
First trial =~ : Second trlial -
Ceite X (0.01) = 315 CeDe I (0.01) = 1.59
CeDe I {005} = 2.28 CeDe I (0e05) = 1415
CoDeIl (0.01) = 3063 CeDeIi (001} = 1.83
CeDoII (0.05) = 2.64 | CeDeLI (0405) = 1433

b
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in the first experimaat, all the hybrids excspt
V % PC=1 displayed positive nca-signdficant relative
hotercsis, the values for V X PC-1 being negetive and non-
significant. V x PR registered negativa but nonesignie
ficant relative haterosis while the values for the remaine
ing four hybrids were positive and non-significant in
the second avaluation. All the hybrids produced moye
number of branches at 25 days after transplanting than
their corresponding mideparental valuss when the pooled
means ware considerad. The increase in number of branches
éenged from 19.43 por cent {V x PC=1) tO 8977 per cent
(PC~1 K PCl)»

V % £C-1 alone exhibited negative non-signiii-
cant hocerobsltiosis while the remaining hybrids displayed
positive non=-significent heterobeltiosis in the fixat trial.
in the second evaluation, positive and non~significant
heteroboltiosis wss reglstered by V x PC-i, V 2 PCL and
PC~1 ® PCl while the other two hybrids exhibitsd negative
and non=-significent heteroboltiosine When thse means wers
pooled, V X PR displayed no incrcase at all while PC=1 X PR
racorded a slight Gecrease in nunber of branches when |
comparsd to thelr resgective better parents. V x Pﬁ-l.

v 2 pCl and PC-1 x PCL registered en increase of 19.43

per cent, 58,19 per cent and 88470 per cent respectively.
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when standard heterosis wes computed, V x 2C-~1
axhibited nagative but non=aignificant heterosiz gad PC-1 X
PR exhibitad no heuezuéis at all, in the f£irst experiment.
The remaining three hybrids manifested positive noa=signi-
ficant haterosise. In the second avaluation, V x PC=i,
V x PCL and PC=1 ® PCL snowed positive and non-zignificent
hetercsis widie ths values for V x PR gnd PC=1 X PR were
ﬁagativa. but none-significaate When the pooled moens were
raken into account, V i PR showed no incraase ék all and
PC=1 % PR displayed a slight decrease in number of branches
in relation to' the standavd variety Vellanotchi. The
incraase exhibi ted by the other three hybrids ranged from
19.43 per cont {V x 2C-~1) o 90.86 per cont (PC=1 x PCl).

§.6.4& Numbar of leave 25 days aftar transpnlantin

Tha mean nuober of leasvea at 25 days agfter transe-
planting produced by the perents end hybrlds, ths pooled
means of the two evalnation trials and the thres typss of

hetercsis computed are given in Table 13,

song pevants, the masloun number of lsaves at
25 days aftar transplanting were producead by Pant C~l and
Parpla cluster_;n the Zirst ond sgeoond trials respectivelye
When the means were pooled, Pankt C=]1 accountad the siaximum
values The miniizanm nwrbzr of leavas wexs produced by Purple

Reund in all the thras computeticns. When the hybrids vere



Pable 13 The mean values of parenbs and hybrids and heterosis in percentage =
tumber of leaves at 25 days after transplanting

arents and tlean Relative hetercosis tleterobeltiosis Standard hetercsis
hybrids Floot cSecond poolod Pirst Second pPooiea TFirst oacond Dooled First Second Pooled
wrial trigl trial trial trial trial trial £rial

A

21llanotehd 30037 11.80 21409
ants C=1 36450 13400 24.75
urple Round 9433 56120 9e22
grole Clustor 27.23 134237 2023

% 2C-1 30447 18423 26035 ~Be88 87.02. Ge24 «16e52 40023 =1.62 033 SL.49 1546
% PR 27493 1257 20025 40.71 20.29 33.62 =8403 GoB3 =3:98 =8+03 6e53 =398
% PCl 47eB3 - 217410 . 32447  66e05 - 3664 57016 5749 29425 5395 57e45 44492  53.56
sl x PR 27,06 12457 19,82 18405 13.76 16069 =25,06 =331 =19.92 =10.90 653 ~6.02
c-1 x PCL 80403 19.67 29405 25462 - 49,98 32473 067 63468 20461 3181 06.69 41.54
First trial — Second trial - _

Cea I (0e01) = 25.2¢ Celde I (001} =.9447

CeDe I (0e05) e 18032 Cella 1 (008) = 5608

CeDeIl (0e01) = 29e14 CeDeLl (0.01) =10.94

Coliail (De05) = 2115 CeliolI (0e05) = 794

# sigpificant at 5 per ceat level
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taken into consideration, the maximum value was displayed
by V x PCl in the first trial and among pooled meens, while
in the second evaluation, the maxinum nuiber Of leaves

werg produced by PC=1 x PCle The minimum number uaa'
produced by PC=1 x PR in all the three computationss In
the second auperiment, along with PC~1 % PR, V X PR al®=o

had the miniﬁum nunoer.s

Relative heterosis was negotive and nonesigni-
ficant for V x PC=1 whils it was pooitive for the cother
four hgbrida. the value for V x PCL bkelng significant in
the first triale In the gecond avaluation, all the hybrids
displayed positive non.significant relative heterosis.
Whea thé igans were pooled, all the hybrids wera £found to
produce more nurber of loaves then thair corresponding mid-
parental values. The increase in nugber of leaves at 25
days after transplenting over the mid-parental values
ranged £rom Ge24 per cent (Vz PC~1) to 57.16 per cent
(Vv = pCle)

When the hybrids wera compared with the botter
parent in the first evaluation trial, three hybrids namely
VX PC=1, V X PR and PC=1 X PR reglistered negative none
significant values while the remaining two hybrids accounted

positive nonesignificant hoterobeltiosis. In tha second
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trial, all hybrids except PC=1 x PR displayed positive
non=significant heterobeltiosis, the Valué for PC~l X PR
being negative, but non-significante. Pooled means showed

an increase in the number of leaves at 25 days after transe
planting over the better parent only for two hybrids namely.

V % PCl and PC-1 x PCl.

#ihen standard heterosils was considefed. V 3% PC=1,
Vv X PCL and PC=1 % PCl manifested positive but non-signie
ficant heterosis and the other two hybrids had negative
non=~significant valuses in the first euperiment. ALl the
hybrids exhibited positive non-significant standard hetero=
sis in the second evaluztion. then the pooled means were
takan into account three hybrids namely V x PC=1, V x PCl
and PC=~) x PCl racorded an increase in nunber of leaves over
the standard variety, which ranged f£rom 1546 per cent to

53.96 per cent.

4e6eS Bumber of fruits per plant

The mean values of the parents and hybrids in
ths two experiments, the pooled means and the three types

0f heterosis are presented in Table 14.

In all the three computations, the mazimun nusber
of fruits per plant was produced by Pant C=1 among the
parentse. Purple Round exhibited the minimum value in the



Table 14

The mean values of parents and

Number of frults por plant

hybrids and hetesosls

in percsntage =

Parants and

Mean

Relative heterosis

Heterobeltiosis

Standard hetervsis

hybrids Tirst Seecond Pooled First oecunad PpPooled First Scecond Pooled First Second Pooled
trial trial trial trial trial talal trial ¢rial
Vellanotchl 75620 2023 -54.22
Pant C=1 20307 68487 135397
rurple Round 5297 3943 46420
Purpls . 85460 31.00 58430
V 2 PC=1 11660 46453 8157 —17.22 -6.92 =14 22 -QZ.E% n32.§% -43.01 49.%2 53.?% 50«44
V % PR 17583 173673 176.78 168409 398,79 248410 12635 340460 222.35 124485 47469 222.35
¥V »x PCL 101.83 53.83 77483 24.2% 75.23 3834 13896 73.&2 33.50 30.%% 78.22 L3454 |
PC=1 x PR 207437 287.27 247:32 Gle98 430,51 171.53 2212 317.12 81.89 165.%2 850.28 356414
PC=1 x PCl 195,00 86483 140.92 30410 73.89 45.08 =397 26408 3.64 149.36 187423 159.90
First trial = Sacond trial -
CeDe I (0.01) = 78.68 Celie I (De01) = 72.49
CeDe I (0.05) = 57.10 CeDe I (005} = 52462
CeD» II(0.01) = 90.85 CeDs 1X(0.01) = 83.71
CeDeIL (0e05) = 65,93 CoDe IL(0e05) = 60475
#* significant at 5 per cent level o
wx Significant at i per cent level ce
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€irst trial and also when ghe mgans waﬁe pooded, while

in tha second evaluaticn, Vellanotendi produced the mindium
nutber of fruits per plant. Amosuy the flve hybgids, the
maszinun number of frults por plant was proGuced by PC=1
PR in all the tiwee computatisnse 7Ths minlmum value was
rogistered by V x @CLl In the £irst trial and among poolea
mecznm, while in the second evaluation the minimun numbear of

Erults wap produced by V i PC=l.

Rdegative, but non=significent relastlive heterosis
wes exhibiced by V x £C=1 din the first evaluation trial.
The remaining four hyorids displayzd pocitive heteroais,
the valuss for ¥V x PR and PC=1 % PR baing signiiicant. Ths
hyorids behaved in tha same manner With respact to the
second triazl alsoe V z £PC=1 alone registered a declipne in
nunber of fruits whon the pooled means were taken into
agcounts. Zhe renaining four hybrids recorded an increase in
nuser of fruits, tpf ;ﬁ?ge of increase baeing 3834 per cent
(V x PCl) *o 243.1gi(cv X PR)e

Heterobeltlosis was negatlve for Vv x PC=1 and
PC=1 x BCl, %the value for the formar being,significant.
in the first trial. The remaining three hybrids shiowed
positive hetercboltiosis, the value for V x PR being signi-
£icant. In the second evaluation, Vv x PC=-1 slone recorded

negative but'non“-signiﬁicant haterobsltiosis while the
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remaining four hybrids displayed poesitive heterobeltiosis,
tha valuss for V x PR and PC-1 x PR being significant.
When the pooled means were considerad, V x PC=-1 alone

- produced leasef natber of £rults while all the other

four nybrids produced more than their respective better
parentss. V % PR had regilsterad an increase of 222.35 per

cent over its battor parent.

All tho five hybrids registered positive stamdard
heterosls in both the evaluationse V & PR and PC=1 x PR
recorded positive and sigﬁificant heterosis in both the
trialse. All the hybrids outyielded the standard variety
whan the podled means wera taken into accounte The hybrid

PC=1 i PR surpessed the standard varlety by 356.1¢ per cente

The mean number of £ruits per plant produced by
the parents and hybrids is dlagramabtically presented in
S’ig.$.

46,6 Haight of fruits DEE plant

The mean values rolative to the parents and hybrids.
for this character in Qhe two svaluation trilals, the pooled
means and the thzaé types of hoteroslis are presentsd in
Table 15. |

among the four parents, Vellanotchi hed the maxie
mam weight of fruits in the two triéls. besides in pooled

moans.: Purple Round recordad the minimum weight of fruits




Table 15 The mean velues of parents and hybrids and heterosis in percentage -
vieight of fruits per plant
Parents and Mean (g) Relative heterosis Heteroboltiosis Standardhotercsis
hybrids Firot Second Poolod First Second Pooled First Gecond bPooled First Second rFooled
trial trisl " trial trial trial trial trial €rial
Jellanotchi  336.01 127.76 231.89
Jant C=1 279,50 80473 183.12
urple Round 120034 124,27 122.31
Jurple
Cluster 156452 61.4% 108,93 1 - |
F R PC=}i 306.98 125;8; 216.40 -Sogé 17u§§ 4.29 =B«64 "1°§§. w5e 68 =~Be64 _ -1.2; =5468
J x PR 42302 401-62 41232 85.3? 21871 132482 25490 214.36 7?.81_ 2590 214.36 7781
7 x 2Cl 304462 179437 24200 2369 89«2& 421,99 0,34 40.%2 4,30 =9.34 400%2 436
IC=3 X PR 313.86 341.58 32772 5692 22377 114.60 12429 174.87 TEe96 =659 167.30 41.33
3C=1 st PCl © 282419 155.36 218.78 29,44 109.71 390 ¢80 096 7513 1947 =16.02 21.60 =5.65
Filzst trial = éeconcl trial =
¢ CeDe I (0e01) = 1138.02
CeDe I. (401) = 169.10 CeDe 1 (0.05) = 8624
CeDe I {(0405) = 122.73 G (0.01) = 137.20
CeDa IX (0001) w 195,27 C.D. iT (5 05)e 99 éa
CeDeIX (D405) = 141.72 s * *
** cignificant at 1 per cent level
-
o
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in the £irst trial while in the second evaluation and among
the pooled means, Purple Cluster hed the minimum velght of
£rults. when the hybrids were considered, V % PR had maximum
walght Oof fruite per plant in all the threa_computationa
while the minimen value was displayed by PC=1 x FCl in the
£irst evaluation trial end V x PC~1 in the second trial

and when the means were poaled.

Hegative, but none-significent relative heterosis
was exhibited by V x PC=1 while the remaining four hybrids
manifeated positive heterosis, the values for V x PR being
significant in the first eQaluation trlale All the-hybrids
dlsplayed positive heterosis in the second trial, the values
for V x PR and DPC=1 % PR being significante When the means
ware pooled, all the hybride showad an increase in weight
of f£rults per plant over the mid-parental value and the
incroase ranged from 4.29 por cent (V x PC-1) to 132.32

per cent ( V x PR).

With regards to hetercbeltiosis, V 3 PC=1 and
V % PGl recorded negative non-significant values and V X PR,
PC=]l X PR and ?C=1 x PCl showed ponltive non=signiiicant
values in the £irst evaluagtions 1In the second trial, V x PCei
was found to exhlibit negative but aone=significant value
while heterobeltionis ralating to the othar four hybrids was
positive, the values for V x PR and PC=1l X PR being signi-
ficents V x PC-1 showed a lesser value for this character

vitlle the other four hybrids showed an increase in weight
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of £rults per plant compared to thelr corresponding better
parents, the range of increase being 4436 per cent (Vv x »Cl)
€0 78496 per cent (PG~1 x PR) When the pooled means were

takon ilnto accounts

Standard hetercsic was positive, but none-signifle
¢gant for V x PR whdlie the same was negatlive and nonesigni-
ficant for the othar four hybrids in the first gxperiment.
tnly one hybrid naﬁaly; V x PC=1 hed negative nonesignifi-
cant standerd heterosis in ths second evaluation. The other
four hybrids registered positive heterosis, the values for
V X PR and PC=1 x.PR.being significant. when the means were
pooled, V X PC=) and PC=~1 X PC) exhibited a decrease in
weight of f£ruite per plant while the remaining three hybrids
showed an increase compared to the aﬁan&and variety
Vellanotchi. The increase rangsed £rom 4.36 per cent

(V it PCLl) to 77.81 per cant ( V X PR).

The mean weight of frults per plaent of the parents
and hybrids 1s diagrammatically representsd In Figede

de6e7 Numbor of fruits mer plot

The mosn values 0f this character for the four
parents and £ive hybrlids in the two eveluations, the pooled

means gnd the three types Of heterosis are glven in Table 16.



Table 16 The mean values of parents and hybrids and hateroeis in percentage =
Number of frults per piot

rarents and Maan Relative hetorosis iisterobeltiosis Standard heterosis
hybrlds First Socond Pooled First Socond Pooles FLrst bLacona poolod DBirst Second pooled
trial trial trial trial trigl trial trial +trial
Jellunotchi 199033 749.67 1365400
’ant C=1 5169467 1469467 3319.67
‘urple Round 1078.00 917.00 997.50
UrDIS ap  2541.67 523.67 1532.67
] x PCe1 3304433 1220400 2262e17 =757 De9¢ =3442 =36e080 =16e99 =31.36 66486 62.74 65.73
7 % PR 5093467 452833 4961.00 233.10 279.88 319.93  157.81 426.51 263.44 157.31 544.06 263.44
7 % 9Cl 279153 111233 1951493 23446 74471 34472 9,83 48438 27035 40.96 48433 43400
’C-1 % PR 5G59.00 4610467 513482 61.15 206,37 137.e3 9447 213,72  54.68 las.ié 515.3§ 276.18
3C=1 X PCL 37133 190533 313833 13437 S1e17 25935 =15.44 2064 ~5,46 120.74 154416 125491
Pirst triagl - Becond trlial -
CeDe I (De01 ) = 1792.04 CaDe I (0e01) = 1085446
CeDe I (0405) = 1300462 CeDe I (0s03) = 787480
CeDe II(0.01) = 2069427 CeDeIXl (0401) = 1253.38
Colle II (0.05) = 1501.83 CeRell {0.05) = $09,.63

* significant at 5 per ceant lasvel
wx signlficant at 1 per cent leval

V0T
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when the parents were considercd, Pant C-1
produced the mexlmum number of fruitseper plot in all the
thoes computationse. Purple Round displayed the minimum
izalue in the £irst evaluation and emong pooled means while
burple Cluster exhibited the minimum in the second trial,
when the four parents were taken into account. Among the
five hybrids, PC-1 x PR had the maxlium value for this
character in the £irst experiment ond when the inegng wWore
pooleds. in the second avaluation trial, tihe maximum value
was for V % PRe. The hybrid V x PCl recorded the minimum

numbex of frulto per plot in all the three computations.

In tho first trial, only V x PC=1 xeglisterced
negative and non-significent relative hoterosis. The
remalning four hybrids manifestsd positive heterosise, the
values for V % PR and PCel ®x PR being aighificant. In ths
second evaluation, all the f£ive hybrids exhiblted positive
hecerosis, the values for three hybrlds nawcely., V x PR,
PC~1 = PR and PC=1 x PCl being significent. iwhen the pooled
moons were oonsidered, all tha hybrids except V X PC=1
showed an increase in nunber of fruits per plot over the
mid=parental valuze. The percentsge of increase ranged from

29,35 (PC=1 x PCl) to 319.%98 ( V x PR).

Nagative heterobeltioosis waes manifested by

V % PC~] and PC=1 x 2Cl, the value for the former being
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significaﬁt in the £irst evaluation trials The other three
hybrids displayed positive hoterobeltiosis and V % PR

alone had significant value. In the second trial, V lecal
exhibited negative but non=significant heterobeltiosis.
Although the other four hybrids recorded positive hetero-
beltiosié. the values for only two hybrlds navely V x PR

and PO=1 & PR were.sigdificant. When the means were pooled,
V 1 PC=1 and PC~1 x PClL exhibiﬁed a decrease, while the
rgmalning three hybrslds displayed an increese in- number of
fruits per plot over thelr respective better éarants, tggtﬂr

range of increass baoing 27.35 per cent (V x PCl) to 263.44,
(V b4 pR)Q .

| ALl the five hybrids exhibited positive standard
hetercosis, the valuez for three hybrids namaly, V x PR,
PC=1 x PR and PC=1 x PCl beaing significant in both the
exparimentss. All the hybrids showed an incrapse in numboer
of frelts per plot over the atandérd variety and the percent=
age of increase ranged from 43400 ( V x PCl) to 276.18

(PC=1 % PR), when the pooled maans were taken into account.

The mean number of frults per plot produced by
the parents and hybrlds is diégrammatically presented in
FideSe
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44608 Walght of fruits per plot

The mean values perteining to the parents and
hybrids for this character in the two trisls, the. pooled
means and the three types of heterosis computied are given

in Table 17,

éant GC-1 and Purple Reund had the maximum weight
of frults per plot in the first and second trials respec-
tivaly while Vellanotchi recorded maxinum weight when the
pooled means were taken into accouats The aminimum value
was registaerad by Purple Round in the first trial while
prurple Cluster show:¢ the minimum valuoe ia the other two
computaticns, when the parents wers consldersd. AS regards
the hybrias, V £ PR displayed maximum veight of £ruits per
plot in the three c¢comparisons whlle the minimum weight of
frults was recoxded by PC=1 x PCL in the £iret evalution
and in the comparison of pooled moans. In the second trial,
the hybrid V x PC=1 exhibited mewimum weight of f£ruits per

ptho '

Al)l the five hybrids manifested positive relative
heterosis, the values for V x PR, V X PCl and PC=-} x PR
being signlficant in both the trialse. In the second evalua-
tion, the-hybrid PC~1 x PCl also displayed posltive and

significant heterosis. ihen the pooled msans werae taken into



Tablé 17

The mesan values of parents and hybrids anéd haterosis in peorcentage =
welght of f£ruits per plot

Parents end Gsan (kg) Rslative hoterosls Hoterobeltiosis ‘Stendard heterosis
hybrids First Second Pooled rPirst Second Pooled Flrst Second FPooled First cocond Pooled
trial trisl trial ¢trial trial trial trial t©rial
Jellanotchi Se41 2,74 4.08
Pant C-1 6al5 1.95 4.05
Jurple Round 1480  3.13 2447
urple Cluster 3.87 2 1.01 2044
] 2. PC=1 6428 310 4.69 Be65 32420 15438 2e11 13414  14.95 16.08 13.14 14.95
7 % PR 1027 11.7¢ 11.01 18658 300.00 236.18 59.85 275.08 169.85 89.83 320.47 162.85
; % pCl 7.15 3.52 Se3¢ 54,00 87.75 63.80 32416 28.47 3088 32.16 28.47 30.89
=1 % PR 6082 S5.43  5.93  61.51 11398 51.90 4.39  73.45  @6.42 18.67 98.18  45.34
»C=i = PCL 5.94 3.30 4.62 18456 122.9% €2.37 -3.41 69.23 14.07 9.80 20.44 13.24
First trigl - Second trial -
Celo I (0401) = 2.783 Cale I (0e01) = 2.02
Cele I {(0s05) = 2.02 Celbe I {0e05) = 1a47
CeDe IL(0.01) = 3.21 CeDe II(0401) = 2.34
CeDe LI1(0e05) = 2,33 CeDe IX(De05) = 1.70

* Glgnificant at 5 per
*% Significant at 1 per cant level

cent level

80T
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account, éll the hybrids exhibited an increase in weight of
frudts per plot over their raspective mid-parental values.

The percentage of incroase ranged £rom 15438 (V x PC-1) to

236+18 (V x PR)s

Hatercbeltiosis was positive for the first four
hybfids. the value for V x PR being significent in the
First triale PC=1 x PCl exhlbited negetive non=significant
hetaroheltiosis. In the second avaluation, all the hybrids
monifested positive hetercbeltiosis, the valuas for V x PR
and PC=1 2 PR bolng significent. ¥When. the means wers pooled,
all the five hybzi@s showed an inarease in welght of.fruita
per plot avar thelr uspective bettear parents. The percenw
tage of increase ranged £xom 14.07 (PC~1 2 PCl) . to 16985

(V 4 PR) "

Positive standard heterosis wes recorded by all
the five hybrids, the values for V z PR being significant
in both the evaluationse. In the seacond trial, PCel % PR
also reglistered positive and significent standard heterosis.
Increase in weight of fruits per plot was exhibited by all
the hybrids over the standard variety Vellonotchi. The |
increase ranged £rom 13.2¢ per ceat (PC=1 x PCL) to 169.85

per cent (V x PR)e

The mean welght of fruits per plot of the parents
and hybrids is diagrammatically presented in Fige6e.
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4.6.9 dojght of individual fruit

'The mean values for the parents and hybrids in
the two trials, the pooled mesns and the three types of
haterosis pertaining to this charactsr are presented in

Table 18.

Wedght of individual frult was mazimum for
Vellanotcehi and mindmum for Pant C-1 in all the three
comparigons, when the parents were taken into accounte.
The hybrifis V x PCL and PC=-1 x PCl produced fruits with
maximua andé oindmsm welghts respectively in the thres

types of comparlisons.

' Relative heterosis was negative for all the
hybrids except PC=1 x PR, the value for V x PR being signi-
ficantse PC=1 x PR exthibited positive non-signifigant
ralative hetercosis in the first experiment. In the second
trial, positive relative hotarosis was manifested by
V x PCl and PC=1 x PCl, the valus for the former being
significant. Zha otpar thrze hybrids reglstered nsgative
hetercsis, the valus for V x PR baing significant. Pooled
means displayed a docreass in weight of individual fruit
for V x PC=1, V x PR and PC=1 x PR and an incresse for
V x PCl and PC=1 x PCl over the mlid=parental valuzs, the
percantagg of incregse being 599 and 5.98 respactively
for theée two hybrids.



Table 18 Mean values of parents end hybrids and heterosis in percsntage -
Walght of individual fruit

Mean (g)

Parents and Relative heterosis flaterocbelticsis Standardhetaerosis
hybrids First Secomd Peoled .Pirst Sacond Pooled First Second Poolad First second Pooled
trial trial trial <¢rial trigl trial trial trigl
Vel lznotechi 5083 5416 550
Pant C=1 1.76 1.24 1.5Q
Purple Round 3409 3.62 3.36
Purple 2423 2e13 2.18
Cluster . [ 3] -3 4 1. e
v b4 Pc"‘l 3.50 2-9‘ 3.22 -7a77 -8013 -Bouo -39-97 -43;02 -41."5 -39.97 -‘3-02 -4.1045
33 e - X i R &
le PR 3235 3.48 3.42 =23 .89 w2073 =22.80 -42-§§?-32.56 w3782 =42.54 =32.56 =37.82
V x PCl 396 4.17  4.07 -1.7¢ 14.40 5099 =32.08 19,18 ~26.00 =32.08 -29.1% -26.00
PC=1 x PR 2.51 2420 2436 3.51 =9.47 =2.88 =18.77 =39.25 -20.76 -56.35 -57.38 ~s57.09
PC~1 % PCl 1.96 1.93 195  =1.75 1454 5,98 =12411 =9¢39 =10455 =66.35 =62.80 -64.55
First trial = Socond trial -
CeDe I {D401) = (.55 CeDe I (De01l) = 062
Cele I {DGOS) L 0.40 Celle L (0905) = 0.‘&5
GCelle II(0.0].) @ D463 Cellall (0091) = o722
CeDe II(0.05) = 0,46 CeDeIl (0405) = Q.52

* Significant at 5 per
ww Significant at 1 per

cent level
cent lovel

1T
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.Negative haterobeltiocsis was displayed by all
the hybrids, the values for the first iour hybrids being
significant in both thesvaluationse. iWhen the pooled maans
ware taken into consideraticn, all the hybrids showed a
dacreace in weight of individual frult compared to thelr
corraspbnéing batter parents and the percentage of

decrease ranged from 10455 (PC=1 x PCl) to 4145 (vx PC-1).

" All the £ive hybrids monifested negative signi-
ficant stﬁhdaﬂﬂ heterosis in both the tsiala.necreasé in
weight of individual fruit was exhibitad by all the hybrids
compared io tho atandard variety. The percentage of
decraagmse had a rangs of 26400 (V % PCl) t0 64455 (PC-1 X

PGl) ﬁnan‘tha pooled meens wore considored.

' The mean welght of individual f£ruit of the
parents and hybrids is diagrammatiically represented in

!

Fig.?.

406030 Longth of individusl fruit

~The mean values for the parents and hybrids in
the two trials, the pooled means end the thres types of
heteorosis relating o length of individual fruit axa
givan in Tsbla 1Y,

The maximum length of frult was exhibited by

Vellanotghi in the £irst evaluation anﬁ*wnan‘the maans



Table 15 The meazn valuss of parents and hybrlds and heterosis in parcentage =

Length of individual f£rult

Parents and

¥eann

{cin)

Relative haterosls Heterpbaltiosis

Standard heterosis

hybrids First Sacond pooled Fircst Second Pooled First second Pooled First Second  Pooled
trial trial trial trizl trial trisl trial +trial
Vellanotchi 5.72 5.10 5.41
Pant Cw1 T3.75 536 5406
Purple
Round .1.64 2000 \ 182
Purpla
e 3.41 3.83 3 62
Cluster ‘ ’ _ *# e 2] - #x fex :
V x BPC=1 Ge6 612 €09 1576 17.02 1633. 5094 14.18 1257 5424 2060 12.57
V x PR 3,12 2.49 231 ~15.22 n29.§6 =22e27 -45:45 =51 18 «48.06 -45.45 =51e18 ~48.,06
V x PCl 500 530 515 9.53 18670 14,06 =12, 59 3. 2%, -4 o851 -12.59 3.2% =] .81
PC=1 X PR 3.20 381 351 00%2 3.%% 203 =32, 63 =2392 =3063 -44»06 =25e29 -35.,12
PC=1 x PCL 4.67 5.50 S.09 14446 19470 1728 =1.68 2.61 059 -18.36 784 -5491
First trial — Second. trial - . N
CoDe I (0.01) = 0.4l Cele I  (0.01) = C.41
CeDe I (0.05) = 030 Cede X (0c03) = 0430
CeDle II (0.01) ™ 0448 CeDo11 ‘0'01.) = 0.48
CoDo II (0.05) > 035 Callell {OeOb) Z o3

w¢ Significant at 1 per ceat level

eIt
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ware pooled, while in the seconda trisl, the longest
£rults wore produced by Pant C=1 among the parents.
éurpla Round produced the shortest £xuits in all the
three compariscns. When the hybrids were considered,

the longestland shortast £aults weras produced by V x PC-~1

and V x PR respectively 1ln all the three computations.

All the hybrids except V Xk PR displayed
positive relative haterosis for length of indivicual
fruit, the valuss for V x PC=1, V % PClL and PC-1 x PCl
being significant in both the experiments and V x PR
exiiibited negative =nd significént values, When the mean
values were pooled, all the hybrids except V x PR mani-
fested an increase in length of individual fruit over
the respective mideparental values, the range of increase
being 2.03 per csnt (PC=1 x PR) to 17.28 per cent (PC-1 x
PCL) o

. V x PC=1 exhibited positive non-signliicant
heterobealtiosis wvhile the reméining four hybrids showed
negative heterosis, the values for V X PR, V X PCl and
PC=) 2% PR being significant in the f£first trial. 1In the
second evaluation, V x PC=1, V X PCl and PC=1 x PClL
registered positive hoterobeltiosis, the valus for V x PC-1
baing significante The other two hybrids displayed

negative and significant heteroboltlosis. Pooled moans
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showed an increase in length of fruit over the belter
parent only-for two hybrids naasly V z PC~1 and PC~1 x PCl,
the percentege Of increase baing 12.57 end 059 respee-
tivoly. The othor three hybrids exhibited a decrease in
“length of £rult compared to the betﬁer parente The
decrease in percentage ranged from 4.81 (V i FCl) to-

48.06 (V 2 PR).

Positive and non-significant standard hetercsis
was regictered by V x PC~1 while the remaining four hybrids
displayed negative and significant standard hsterosis in
the first experiments. V X PC=1, V x PClL ond PC=l x PCL
exhibited positive heterocsis, the valus for V x PC~1
being significant in the second triale V x PR and PC-31 A
Pi recoréed negative significant standard hatexosis..
Only V x PC=) registersd an increase in length of indi-
vidual fruit over the standaxd variety, the increase in
percantage being 12457 The othar four hybrids displayed
a docreage in length of frult compared .to Vellanotchi
and the decrease in percentage ranged £rom 4,81 (V x PCl)

to 48.06 ‘V X pR)o

4¢6411 Girth of indiyidual fruit

The mean values of the parents and hybrids
pertaining to this character in the two trials, pcoled



Table 20 The mean values of parents and hybrids

Girth of individuel fruit

and hagterosis in percentage

Pﬁrﬁnig and hean (cm) Relative hoterosis Hetaerobeltiosis Standard heterosis
yorids - - - -
First Second First Seacond Flirst Second . Flgst second
trial t;ial Pooled trial triel Pooled trial crial Fooled trial trial Pooled
Vellanotohl 678 7432 7.05
Pant C=1 3.29 2836 3.08
Purple Round 7.68 8.58 813
Purple
Cluster 4413 4.10 4.15 ‘
*® b 34 . ik L 8 4 L &
¥V x PC=}3 " Be64 - 4459 4'62. -7.2a =082 =3,79 -31-22 -37.%& w34 o47 =31e56 =37e30 =34.47
V X PR ' 6454 747 7401 =9.34  =6404 =7.64 -14.84 ~12.94 -13.78 -3.54 2.05  =5.67
V p:4 PCl ' 5.52 ) 5088 5.70 1-19 2.4*4* 1.79 -1892‘8 -1905*2 -19'15 -1802'8* -19'6*1 "19.15
: 2
PCwl X PR " 567 4,92 5030 3e37 =13.99 =5.44 -26.;1 -42-6% =34.81 616.11 -32.13 =24 482
w H
?C‘l K PC]- 3.38 3.48 3.43 -8089 "0.35 -5012 -18016 -1(6.35 -17.35 “50.15 ‘52.46 -51.35
Flxst trial — , Second trisl —

CeDe I (0.01) = 0451 CeDe I (0.01) = 0.72

CaDe I (0405) = 0.37 CeDe I (0+05) = 0,52

CeleIl (0.01) = 0,58 CeDe IXI (0.01) = 0,83

Coelte Il (005) = .42 Celle II (0-05) z (460

» significant at 5 psr cent level
** Significant at 1 psr cent level

31T
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means and the three types ©Of heterosls computed are

prasented in Table 20.

among the four parents, fruits with wmaximum
girth Qere produged by Purple Round and those - with
minimum .girth by Pant Ce1 1o the thoee compsrisonse
out of the ﬁivq hybrids V x PR exhibited maximum girth
oﬁ.fruié while PC=1 x PCL displayed minimime

.V % PC=1, V& PR and PC~i X PCl exhibited
negative relative heterosis, tile valuss Zor the first
two hybride being significent in tho first evaluation.
Positive non-significant hatezvsis was displayed by V x
PCL and PC=1 % PRe din the second trial, posiitive none
significant relative heterosis was reglsteged by V x PCl
while the other four hybrids rscorded negative heterosis,
ths valus for PC-1 x PR being significant. when the
pooled means wera considered, only V % PC=1 dipplayed en
increase in girth of £ruit ovar the amld-parental value,
the increase in percentage beiny 1.79. The other four
hybrids exhibited a reduction in girth of £rult and the
deareaze ranged £rom 512 peor cent (PC-1 x BC1l) to 8,79

pex cont ( V % PC-1).

All the five hybrids displayed nagative and
significant hetorobeltiosls in both the evaluations.
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Pooled means exhibited a decrease in girth of individual
£frult compared to the better parent. Tha decrease in per=-

centoge showsd a range of 13478 (V x PR) to 34.81 (PC-1 x PR).

V x PR exhibited negative but non-significant and
positive non-significant stendard heterosis in the first
and second evaluations raescpectivelye The remaining four
hybfids displayed negative significant heterosis in both
the trials. All tha five hybrids displayed a decrease in
girth of fruit than the standard variety Vellanotchi and
the percentage of decraszse ranged f£rom 5.67 ( V x PR) to
51.35 (PC=1 x PCl).

4,612 Fxuit shape iidex

The mezn values for the parents and hybrids in the
two trials, the pooled means and the three types Of heteroe
sls computed relating to fruit shape index are presented in

Table 21.

among parents, frult shaps indekx was maximun for
Pant C=1 and minimum for Purple Round in all the three
comparisons. As regards the hybrids, ths maximoum and minlmum

values were rocorded by PCe]l X PCL and V X PR respactively.

The hybrids V x PC=1, V x 2Cl and PCel x PCl

exhibited positive relative haterosis for this character,



Table 21 The mean values of parents gnG hybrids and heterosis in pexrczintaye =
Fruit shape index

iigtorebaeltiosis

Parents znd rRean Relative baterosis Standard heterosls
hybrids. Pirst sSecond Poolod First Secopd Pooled Firgf Second  Pooled First Sacagﬁ Pooled
trial triai trlal tria tri tria triar Lria
Vallanoteil 2.65 2,19 2242
Pant C~1 4.55_ 5285 Se22
purple Round 0e67 0473 Ge70
Purple e
Cluster 2459 290 2.75 _
: . Vv ) ot . Rk 7 % L *w
v = E"C-l 4.10 . 4!19 4.15 13.89 30%2: 3064 “902:*9 "23.32 "20-50 S‘QZE 91-32 71049
V x PR 160 1.05 1.33 =3,61 -28.22 -]14.74 w3TeG2 ~52405 4504 «39,62 -52.2§ -d 504
v x 2Cl Ze84 2e84 2.64 B+40 11.52' Sel6 1.%3 =207 .27 7.%2 29.6§ 17«36
oty wR 1 -
?C"l X PR 1'78 2.44 2.11 -31.%2 —46.%2 -2(’3072 “60035 "‘58.52 ""55.58 "32.?}.:: 11.2% "'13081
o v
?C=1 x PC1 4,35 4.57 4466 2185 13.2%1 16494 =)okl «1544E =1D73 €415 126.24 92 e 56
First trigl = , Sacont trial -
CeDe % (D401} = 0436 CeDe I (9.01) = 0.29
CaDe I (0e05) = 026 Cotel (0402) = 0.23
CoDe II (0.01, = (eb1 Celladll (000:) 2 .34
CuDe II (0.05) = 030 CelieIl (Ce05) = Q.24

* Significant at 5 per cent level
** Signiiicant at 1 per csnt level

61T



the values for V x PC-1 and PC-1 X PCL being significant
while Vv x PR and PC=1 X PR displayed negative hetarosia.
the value for the latter being significant, in the first
evaluation. Relative hetorosis was positive in the second
trial too, for V x PC=i, V x PCl and PC=1 x #Cl, the values
for V x PCl and BPC=1 % PCl being signlficants V X PR and
PC=1 x PR manifested negaﬁiva and signiflicant hoterosise
vihen the pooled means were compared, V X PC=1, V x PCl and
PC=1 x PCl displayed an increase in £rult shape index over
the mide=parcntal values and the percentage of increase

ranged £rom B+.64 (V x PC=1) t0o 16.94 (PC=1 x PCl).

Adl the hyﬁri&s except V x 2Cl displayed negative
heterobeltiosis, the values for V x PCe1, V X PR and PC~1 %
PR being significant in the £irst expoerimeat. The valua for
V x PClL was positiva, but non-signiflicant. In the second
trial, all the hybrids dlsplayed nagative hetercbeltdosis,
the values for all hybrids except V x PCl basing significant.

V x PCl exhibilted an incresase of 3.37 per cent over the
better parent when the pooled means were takea into considera=-
tion. The other four hybrids accounted a decrease which
ranged £rom 1073 per cent (PCel x PCL) ©o 59.58 per cent

Standard heterosis was positive for V x rPC=1,

Vi PCl and PC=1 x PCl, tho values of V X PCe1 and PC=1 x PCL
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being significant in the f£irst trial. The other two hybrids
exhiblted ﬁegative and significant hoterosis. 1In the
second avaiuation. V % PR displayed negative significant
aberosis thle the remaining four hybrids reglstered
positive significant heterosis. Whea the poocled means were
taken inte account, V x PC=1i, V x PEl and PC~1 X PCL
exhibited am increase which rangsd £rom 17.36 per cent (V =
PCL) 0 92.56 per cent (PC-1 x PCl) over the standard
varietys V X PR and PC=1 x PR recoxded a decreass of
45,04 per cent and 12.81 per cent raspectively compared to
the stondard varlety Vellasnotchi,

4.6.13 E@Qf greg' ‘

The mean values relating to parents end hybrids in
the two trials, the pooled means and tha three types of
heteroals corputed on avcownt of the chaxacter axe given in

Table 22.

Purple Round produced leaves with maximum area and
lelanotchi with minimum‘araa in gll the thres campaz;sons.
when the four parents were compareds The hybrid V x PCl had
minimum leaf crea iln the f£irst triel and also when the means
were pooled, while in the pecond experiment, leaf area was
minimum for V x PCels In all the thres conputationg, PC=1 X

PR recorded maximum leaf aroas



Table 22 The mesan values of parents anc’l hybrids and heterosis in percentage -
Leaf sreg
Pagggg dgmd Mean (cm®) Relative heterosis Heterobeltiosis Standard heterosis
: First BSecond Pooled ~Pirat Second Pooled FILsE€  Second Poolses FTirst —sesona Pooled
trial ¢€rial’ trial +trial trial trial trial +trial
Vellanotchi 20400 10414 15,10
Fant Cel 21.18 12.28 16.73 -
Purple Round 58616 420431 49,24
Purple Clustar 20.24 j14.21 1723
V 3% PC=l 22032 11.89 17.11 Be24 6.067 751 538 =3.13 2027 11.27 17.26 13.31
V x PR .73 3055 32.6¢ =12.20 21.2F  1.66 -~40.08 -2¢.31 -33.71 73.13 201.33 116.16
Vv % BCL 1717 13.51 15.34 =14.79 10-97 =~5e13 ~=15.17 -4-93 «i0.897 =14.41 33.23 1.59
PC~1 x PR 41.64 36.94  39.29 4497 40.48  19.11 -28.80 8,76 -20.21 107.58 264.30 160.20
PC=1 x PCl 20.62 12.31 ‘16447 =Q'ed3d =T7.006 ~3 .00 2064 =13e37 ~de41 279 21.40 2.07
Fimi: trial - Second trial -
CeDe I (0.01) = 8,21 Calle £ (0s01) = 7,27
CeDlle I (0405) m 54,56 CoDe I (0e05) = 5,27
CoeDe IL(0s0C1) = GadB CeDe IL(0.01) = 8,39
CeDelIl (0405) = 6.89 Ceide £1{0.05) = 5,09

* Sigualficant at 5 per cent level
%% Significant at 1 per ceat level

col



‘123

Ralative hate:@sié was positive and non=signifi=-
cant for V x PC=1i and PC=1 x PR while the same was negative,
‘ but non~significant for the other three hybrids in the
first triale PC=1 x PClL registered negative but nonesigni-
£icant relﬁtiva hetereais in the second evaluation, while
all the other four hybrids exhibited positive hetercsis,
the values for V x PR and 2C=1 % PR being significante
tthen the pooled meang were taxen into consideration,

V % PC=1, V x PR and PC~1 x PR recorded an increase in
leoaf area ?ver their xasgag;}ggﬂﬁid-parentalpg;égﬁf. tho
range of lncrease boing 146, (V x PR), to 12.11 (PC~1 x PR).
V % PCl and PC~1 x PCl segisteréd a decrease in porcentags

of 5413 and 3.00 raespectivaly.

Historobeltiosis was positive, but nonesignificant
for ¥V x PC~1 while it was negative for the remalning four
hybrids, tﬂa values for V x PR and PC=1 X PR being signi-
£icant 4in éh@ first triazle All the hybrids dioplayed
negative hetercbaltiosis in the second eveluation, the
value.. for V x PA baing significante V x PC=1 displayed an
incresse of 2.27 per cent over the better parent while for
the other gaur hybridz, the decresse in leaf area ;anged £rom
.41 per cent (PC=1 X PCl) to 33.71 per cent {(V x PR) when

the pooled msans were conaldered.
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V x PR exhibited negative non-significant standard |
heterosis while ths remaining four hybrids recorded positive
heterosis, the valugs for V x PR and PC~1 X PR being signi~
f£icant in éhe £irst evaluation. In the second trial, though
all the hybrids displayed poaltive standard heterosis, the
values of only V x PR and PC-l x PR ware signigicant. _All
the five hybrids exhibited an increase in leaf area over the
standard variety, the range of increase ia pescentaye being
159 (V x $Cl) to 160420 (PC=1 x R}, when the pooled means

werae taken into account.

4.6a14" HElight

' The mean helghts of the parents end hybrlds in tha
¢wo awvaluations, the pooled means and the thzee types of

hetarosis computed are presented in Table 23.

Amwny tha parents, maximum haight was exhibited by
Pant C=1 in the first trial and Purple Round in the second
expetimentland when the means vere pooled. Minimun height
was Alsplayed by Purple Cluster in all the three comparisonse.
The hybrids PC~1 X PR and V % PCl recorded the maximum and

minimun heights respectively in a2ll the three computations.

Hegative, but non-significant relative heterosis
was exhibited by V x PC=1 while the remaining f£our hybrids

displayed positive heterosis, the values foﬁ V x PR and



Table 23 The mean values of parants ené hybrids and heterosis in percantage -« lieight

Parents and Mean ( cmy Relative hsterovsis ileterocbeltiosis Standerd heterosis
hybrids ’
First second Pooled First Second Pooled Pirzt Second Pooled First Second Pooled
triazl trial tricsl trial trial +rial trial trial
Vellanoctchi 42.62 44.60 43.61 _
Pant C~1 55.33 61.55 58.44
Purple 58480 87.30 . 71.05
Burple ‘ : '
Cluster 2085 22.68 21 .77
iy o
V X PC=1 §5442 6230 54.01 ~7.67 18.32 S5.85 =18,27 2403 -] aH8 510 iﬂoai 2385
- * R ]
V x PR 69483 121,07  95.45 4330 83.55 66.49 27.63 38.85 36434 63.94 171.46 118.87
Vv x #C1 3020 464,80 4283 20,53 39.15 3010 323 G493 wPehid =10 425 4e93 =2ed8
PC-1 X PR 75450 157.02 1i6.26 37.1% 110.%38 99.s55 36,48 76.88  63.63 77.18 252.88 166.53
PC=1 x pPCL 44,00 01.57 52«79 15.52 iﬁoig 31.61 =20 48 Seat ~Se87 d.24 38.0% 21.05
Pirst izl = Second trial -
Cebe I (0.01) = 14.87 CeDe I (0401) = 14452
C.D' I (0005) - 10.79 ! C.D. I (0.05) o 10.54
CeDeIl (0.01) = 17.17 CeDe II (04017 = 16477
C.D.II (0.05) o 12.46 C.Dg LI (0005) = 12-17 }_.
# Significant at 5 per cent leval Eﬁ

** Significant at 1 per cant level
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PC=1 X PR belng significant, in the first experiment. all
the hybrids showed positive heterosis in the secoad trial,
tha values for four hybrids namely, V 12 PR, V x PCl, PC=l x
ZR and PC=1 x PCL being Bignificant. when the means wara
pooled, all the hybrids exhibited increased height over the
mid-parental value and the percentage of increase ranged

Erom 585 ( V x PC=1) t> 79.55 (PC=1 % PR).

The hybrids V % PC=1, V x PCl and PCwei x »Cl exhibited
negative and non-significant hetercbaeltiosis while V x BR
and PC-1 x PR displayed positive significant hecerosis in
the f£irst trisl. In the sscond evaluation, all the hybrids
showed positive hoterobeltiosis, chs values for V x PR and
PC~1 x PR being significant. vhen the means were pooled,

V % PC=1, V xt PCL and PC-1 x PCl exhibited a decreagse in
helght compared to thelr corresponding better parents, which
ranged £rom 246 per cent ( V = PCl) t© 5.67 per cent

(PC~1 x PCl). V x PR and PC=1 x PR showed an increase of
34434 por cent and 63.63 par cent over their raspective

batter parents.

Positcive but non-significant standard heterosis was
recorded by V x PCl in the £irxst trial while the other four
hybrids had positive values, the vélues Zor V x PR and PC=l1 %
PR being significant. In the second evaluation, all the
hybrids ex@ibited positive hetexcsis, the values for four
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hybrids namely V x PC=l, V x PR, PC=1 x PR and PC=1 X PCl
being eignificante. Pooled msans revealed a decraase of
2.48 per cent in height by V x PCl, compared to the
standard vagriety Vellanotcii. ‘I‘ﬁa other four hybrids
exhibited an increasa in heilght over the standarxd varisty,
which ranged from 21.05 per cent (PC=1 x PCl) to 166,59

per cent (PC~1 X BPR).

46415 Number of branches

The mean nurber of branches of the pareats and
hybrids in the two trials, the pooled maans and the three

types of heterosis are given in Table 24.

In the £irst evalugtion, Purple Round produced the
makloum aumbear of branches among the parenté while Pant C=1
had the maximum in the other two comparisonse. Purple
Cluster recorded the minimum number of branches in gll the
three computations. Out of tha five hybrids, PC-1 x PR
diaplayed maxlmum nunber of branches and V x PClL had the

minimum number in all the three comparisons.

In both the evaluations, V x PC~1 exhibited negative
and non=significant relative'hﬁteroéis while the other four
hybrids displayed positive hetexosls, the values for pPC-1 x
PR being significante V x PR also showed positive end signi-

ficant hetegrosls in the second triale ihen the means were



Table 24 The mean values of parants and hybrlds and heterosis in percentage =

Humper of branches

Rﬂlatiﬁa hetero- i - Standard
Parents and Mimgan Heterobelticnls
hybrids sis hecerosis
First Second Poo- First Second POO~ pipst Second Pooled First Eecond Pooled
trial trial 1led trial ¢trial led trisl trial trial trial
Pant C=1 95¢67 10497 10032
Purple Round 96.63 B1.90 89.27
Purple
e or 20.00 35,73 27.87
V_ b 4 ?C—l 93 650 77.67 85059 -1«97 “4.25 "‘2 -08 ""2e27 "'26.01 -14 .68 1.96 35062 14 .90
e &®
v x PR 137443 425037 281040 85.95 S11e30.243.67 4222 410.55 275.2%2 49.57 642.98  277.77
v x pcCl 68.57 59.93 64.25 22.78 28488 25.54 =25.22 4064 =13.75 =25.22 4464  =13.75
e (e & o+
PCml X PR 278410 917.23 557.67 189.54 ©81.65 530.49 167.80 773.80 4¢95.76 203.27 1501.55  702.35
PC-1 x PCl 87430 87.73 B7+52 50405 28071 36455 ~8.75 ~16.42 =12.76 =4.60 53.19

17449

Frist trial =
Celie
CeDa
Cella
Cele

I (0.01)
I (0.05)
11(0.01)
II(0.05)

= $55.92
m= 47.8¢
= 76011
= 55429

second trial —
CeDe 1 {0.01)
Cele I {(0.05)
CeDeII (0.01)
CoDeII {0.05)

#* Signlficant at 1 per cent lavel

= 144068
= 105.01
= 167.06
® 12125

8T
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pooled Vv x PC=1 exhibiied a deérease 0f 2.08 per cant in
number of branches compared to its mid-parental value .

aAll the other four hybrids produced more number of branches
than their corresponding mi&-parental valueg and the
enhancemsnt ranged f£rom 25.54 per cent ( V x PCl) to

53049 per ' cent (PC=1 x PR)s

out of the f£ive hybrids, three hybrids namely
V x PC=1, ﬁ % PCl and PC=1 x PCl exhibiied negative and
non-significant hoterobeltiosis in the first evaluation
while V x PR and PC=1 x PR displayed positive hatercsis,
the value for the latter being signifidant. In the second
trial, V x PC=1 and PC-1 x PCl displayed nsgative none-
significanﬁ heterobeltiosis while the remaining ;hree
hybrids shgwed positive hsterosis, the valucs for V x PR
and PC-1 X'PR being significante V x PC=1, V x PClL and PC-1 %
PCl produced lgesser number 0f branches than their corres-
ponding better parents and the decrease in number OF
branches :gnged from 12476 per cent (PC=1 .x PCl) %0 14.68
per cent (V x PC=1), when the pooled means were taken into
accounts V x PR and PC=-1 % PR siowed an increasa of

315.22 par:cent and 495476 per cent respectivelye.

Though standard heterosis was positive for V i PC=1,

V X PR and PC-1 x PR, the value for only PC-1 x PX was
1
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significant in the £irst evalnatione V x PCl and PC-1 x PCL
displayed negative and non=significant standard heterosis.
All the five hybrids exhibited positive standard heterosis
in the first trial and the values for V X PR and PC=~1 % PR
were significante FoOled means showsd that V x PCL Procus
ced only lesser number of branches than the standard
variety Vellanotchi, the percentage of decrease being 13.75.
The remaining four hybrlds exhibited an increase in nusber
of branches and the percentage of enhancemeqt rgnged f£rom

14490 (V 2 PC=1) t0 70235 (PC=1 % PR)e

4.,6416 Epraad

The' mean values of the parents and hybrids in the
two evaluations pertaining to this cheracter, the pooled
maans and the values of the thres types of heterosls are

presented in Table 25.

Purple Round and Purple Clustor dlsplayed maximum
and mindmum sprezd respectively in all the three compari-
sons when the parents were consldared. Amo:ig the hybrids,
the maximug and minimum values were exhibited by PC=) x PR

and V % PCl respactively.

Relative hetercsis wes found to be negative, but
non=significant for V x PC=1 while the sane was positive
for the other four hybrids, the valuas for V x PR and PC=1 x

PR being significant in tha f£irst triale In the second



Table 25

The mean velues of parents and hybrids and heterosis in percentage-

Spread
Parents and Mean (cm) Relative haterosis Heterobeltiosis Stgndard heterosis
hybrids First Second Poocled First ISecond rooled First S=cond Pool First Second rYooled
trial trial trial %rial l trial ¢xial ed trial trial
Vallanotchi 38.12 34.23 36.18
Pant Cel 46,80 49,72 48426
Purple ROUNE 47.10 ©60e23 53467 ) )
surpls
Cluster 24470 2092 22.81 .
V x PC=1 32.€7 48,30 4389 =0(G457 15.07 4.19 =15.24 62.39 -389 4622 41-%& 21459
V % PR 57.40 99,00 78.20 34.%& 109.61 74.07 21.87 6437 45,72 50.:58 189%.22 116.14
V x pCl 34.63 41.65 38.14¢ 10.25 b1.Ut 29031  -9.16 21468 5.42 =9.16 21.68 S.42
PC~1 x PR 61.00 125,37 93419 23,33 12:.05 8285 83.51 108415 73.0¢ ©60.02 266.26 15757
PC=1 x PLL 39.37 50623 45429 LlUe13 Y7 61 38271 = 15.48 19607 <Zel3 3428 72, 95 36.24
First trial = Second trial -
 CeDe I (Ds01) = 13.26 CeDe I (0401) = 13.18
CeDe I (0.05) = 3,62 Cela I (Ds05) = 9456
CeDeII (0401) = 15.31 Cele 1L (0401) = 15.21
CeDeIl (005) = 11.11 (De05) = 11.04

Cellall

* Significant at 5 per ceat level
¥% Significant at 1 per cant level

TeT



evaluation, all the hybrids exhibited positive heterosis,
ths values for all the hybrids except V x PC-1 belng
significant. Pooled means revealed that all the hybrids
had 1ncreasgd spread compared to their corresponding mid-
parental values. The percentage of increase ranged from

4e19 (V 3 PC=1) t0o 82,85 (PC=1 x PR).

Heotarcbeltiosis wss negative, but non-significant.
for V x PC=1, V x 2Cl and PC=1 = PCl while ths roamaining
two hybride ' haed positive vsluessg, the valus: 0f PCe1 x PR
being significant in the first evaluaticn. Ons hybrid
nanely V x PC=1 displayed negative and non=significant
heterobeltiosis in the second triale #35 regards the remain-
ing four hybrids, the velues of only V x PR and PC=1 X PR
ware positiva and significent. A decrsese 0f £.85 psr cent
was.shown by V x PC=1 while an increase ovey bettor parent
was recorﬂgd by the remgining four hybrids, when the poocled
means age Eom#ared,.which ranged from 2.13 per cent

(PC=1 X PCL) to 73.64 per cent (PC~1 % PR).

The hybrid ¥ x PCl displayed negative but non=signie-
£icant ste?dard heterusis while the remalning four hybrids
racorded poslitive heterosié. the values ifor V x PR and
PCw=]l X PR being significant, in the £irst evaluation. all
the five hybrids exhibited pocitive standard hetexovsis, the
values for all the hybrids except V x PCl being significant
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in the second experimente Pooled means displayed incressed
spreed £0f all the hybrids compared to the standard varlety
Vellanotchi and the enhancement ranged from S.42 per cent

(Vv x PCl):to 15757 pexr cent (PC=1 x PR).

4.7 Life span

The life span of the parents and hybrids from

seed to Beed is presented in Table 26+

Am&ng the parents, Purplefﬂaﬁnd had the maximum

1ife span (195 dayms) in the f£irst triel while in the second
evaluation, Pant C=1 (1%82 days) and Purple Round (182 days)
recorded ;he maximuh duration. The minimuﬁ life span was

registored by Vellanotchi (160 days and 169 days) in bkoth
the‘trialé. Among hybrids, PC=1 x PR axhibited the meximum
life span (211 davs and 190 days) wvihile V x PC=1 (169 days
and 175 dsys) amd V x PClL (169 days and 175 days) recorded
the mindmam in ¢he two evaluations. Tho same trend was

observed when the‘paoled moans were taken into accountes
The life span of the parents and hybrids is
diagramaatically presented in Fige8.

4.8 Numb@r of plckings

The number of pickings relating to tha four parents
and five hybrids are presented in Table 27.
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Pable 25 Life span ( £rom seed to seed)

Parents and : Life span
hybrids (days)
Figst Second Pooled
trial trial
Vellanotchi 160 169 164 .50
Pant C=1 . 179 182 180450
Purple Round 195 182 183050
Purple Cluster 169 175 172.00
V x PC=1 169 175 172,00
V x PR 179 lg2 18050
Vv x pClL 169 175 . 172.00
PC=l X ER 211 190 200450

pC=1 X PCL 179 182 180450
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Table 27 Humber of pickings
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Parcnts and

Numbar of picikinga

hybrids
Firstv trialisecond trial}l rFooled
Vallanotchi 6 7 Oed
Pant C=1 9 Eed
Pfurple Round 8 6 740
purple Cluster ? 8 75
¥ x PCel 7 8 75
¥ % PR 8 g 8¢5
V x PCL 7 8 745
FC~1 % PR 10 10 10.0
PC=1 x PCl 7] 5 8e5
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Among parents, the maXimum nunber ¢f pickings
Were racoréed by Pant C=1 (8) an¢ Purple Round (8) in the
€irst trial and Pant C-1 (9) in the sscond evaluation.
Vellanotchi (6) and Purple Round (6) registered the minimum
quber of éickings in the £irst esnd second tricls respecti-
vely. cut Of the £ive hybrids, PC-1 x PR (10) recorded the
highest number of pickings while V x pC=1 (7 and @) and
Vv x PGl (7tand 8) registered the lowest in both the evalua-

tions.

49 Ubservaticng on cualitative charscters

The observations on the various qualitative attri-
butes nameiy. plgmentation of the stem, leoaf, flower and

£ruit and orientation of fruit are presented in Table 28.

| Cut of the £ive hybrids, two hybrids namely V X PR
and PC=1 thR dgvelQped partial purple pigmentation of the
stem, inherited from their male parent. The leavesiere gresn
in all the hybrids. The hybrids V x PC-1 produced white
£loweaxrs while the flowers of the remaining four hybrids
had purple pigmentation, either‘partial or completes, The
yybrid V % PC=1 produced light green fruits while V X PR
and PC=1 % PR produced purple f£ruits. Partial pigmentation
was digplayed by the frults of two hybrids, namely V x PCl
and PC-1 x PCle Fruit orientation differed in the hybridse
Drooping £ruvits were procuced by the first three hybrids.
When PC-1 ﬁrPR procuced semd~arect fruits, FC=l x PCl had

aroct £ruitse



Table 28 (bservations on qualitative characters
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Parents . Characters
n ngds Plgments~  Pigmenta=- Plgmenta= Plgmenta- Orienta-
¥ ticon of tion of tion of tivn of tion of
stem laag tflcwers fruit fruit
Vellanoéchi Green Greon vwhite Light Lroopling
graen
Pant G=1 GLeen Graeen vihite Green Erect
Purplo L
Round Purple Green Purple Purple Sam;-erecd
with inside & ’
purpnlish light
tinge purple
cutsids
the
_ petals
purple Purple Green S i ,
Clustar with nggle Purple trect i
purplish 2 | ;
. tinge '
V X BCal Green -Green White Light Drooping
green
Fartially
. " . P le -
vV x PR Parple Green 12§§d9 & Purple Rrooping
iight
purple
outsids
the
patals
- Greenl with
vV % BPCl Graesen Graeen i;;ptgpat partial Drooping
of the purple
. potals colour
PC=1 X PR Partially araen Purple Purpla Semi~
purple dnside & arect
' light
purple
outside
. tha petals :
PCel x PCl CGreen Green Purple at OGresn with
tha tip partial Brect
of the purole
patals colcur




DISCUSSION



5 DISCUSSION

Though chilli is generally considoered as a self |
pollinated crop, consideralle extent of naturgl cross
pollination occurs, varying from 4.24 (Singh_et ala., 1573)
to 68400 peé cent (durthy and turthy, 1962). Since a.
wide spectrum of varlation exists in this crop with
respact o the eaconcmdlc attributes, the scope for ganetic
improvamenﬁais inmmensa. Fruit yield, which is the most
ilmportant econcmic attribute, is found to depend on a
number of contributing traits. 2an understanding of the
interrelationships among these traits will be of invaluable
help in bringing about enhancement in yield. Besidas,
in any breeiing prograwse, ample informations on genetic
parasaters like coefficlent of variation, hariﬁébility.
genetic advance and genetic gain will be ossential

pre=-requisites.

Though different rethods of crop iaprovemsat are
bsing adopted in chilli, hoterosis brosding is now gaining
importance owing to the fairly high degréa Of natural cross
pollination and consequant heterozygous genetic constitution.
The peoduction of fairly good nunbzr of sezds £rom a
single polliﬁation is an added advantage in this crop.
Saveral workers have emphasised the possibility of exploita=
tion of hetervosis in chilli {(Deshpends, 1933:'Bippart. 1975;
Singh and Singh, 1976a; sSharma and Saini, 1977; Nalr, 1981
and Uzo, 1984).
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A study was conducted in the department of
Plant Dreeding, College of agriculiture, Vallayanl ©o
evaluats the productivity of six chilli hybrids. Four
parents were selfed for one generation and the inbreds
crossed in all possible combinations without recliprocals.
Sinca the germination of one of the comdinations was
vary poor, it could not bes included in the gtudy. The
othar f£ive hybrids, along with the four perents, were
iaid out in an RED with thres replicativas during 1984='85
and 1985=-'88, Uboervations were racosded un twenty
gquantitative and five guglitative charzcters. The
observationg on sixtesn quentitative traits were stacigtie

cally anplysed.

in ordexr to estinate the extent of variablility
ameng the nine treatments for the sixtesn characters,
analysis of varlonce wzs done separately for each
character for the two eveluation trials. Pooled anslyses ware
also con&ucﬁad to determine the influcnce of environment
on each chéracter axcept for nunber of branches and nunber
of leaves at 325 days after tranaplanting which displayed
no signiificant trestment differsnces in both the trials.
Genetic paramaters such as varlances (phenotypic and
genotypic), coefficicents 0f variatlon (phenotypic and

ganotypic), heritabllity, genetic advance and genetic gain
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were also estimated. Phenotypic end genotyple correla=-
tions vere worked out for elucidating the association
among different palrs of characters. The superiority of
the hybrids cver thelx corresponding mideparental values,.
better parents and standard varlety were assessed by
estimating three types of hsterosis namely, relative
haterosis.:neterobeltiosis and gtandard haterosise. Thae

results are discussed hereunder.

The combination PC=1 X PR recoxrded high percentage
of fruit set after hybridization while V x PR registered
low values in both the evaluationse Though the combina~
tion PR x PCl displayed fairxly high percentage of fruit
set, tha majority of the seeds obtained from the crossed
frults vere under=developed and paperye. In those seeds
with normal appearance, which were very less in number,
the endosperm was scanty and tha under-developed eubryo
was represented by a black spot in the centre of the seed.
Consequently, the germlnation percentags was very poor
and only fivé seedlings wers obtalned £rxom 1378 seeds sown.
Hence, this hybrid could not ba included in both the
trials. Sundéresan (1972) obzaerved ill~daveloped papaery
seeds in thoe cross between :Sgosicum frutescens and

Capsicum snnuum leading to very poor seed fertility.
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5.1 Analysis of riance

Tha énlysis of variance with respect to sixteén
quantitative characters in the two evaluations revealed
significant differences améng the genotypes for these
characters, except two traits namely, number of branches
and number of leaves at 25 days efter treunsplanting.
Several earlier Qo:kers had observed significant varlae-
pility amony dlifferent genotypes for a larye number of
quantitative characters in chilll (awvasthl gt gl., 18762
Arya and Saini, 1977 by Ramalingam and rurugarajendran,
1977; Rao and Chhonkar 1983 b and Gopalakrishnan gt ales
1965,

The pooled analysis of variance conducted for'
fourtaan quantitativé tralts :évealed significant geno=
type » environwment interaction for five characters nansly,
days to 50 per cent flowering, length of individual'ffuit.
£rudt shape Index and height end spread of the plant.

This observation is in conformity with the findings of
seech gt gi._(iQSl)- among the fourteen chgracters consie
dexed for pocled analyeis, all except height at 25 days |
after tran§planting and number of branches displayed

significanp differencass.
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S5e2 Conatic ngrameters

Humber of £ruits par plot exnibited the manlanum
phenotypic and genotyple variances in both fhe trialse.
tlelght of fruits per plant and aunber 0f branches also
had high values for the two types of variances. Thase
observations are in agrecment with the findingo of Arya
and Sailni (1976), arya and Salni (1977 b) and Ramalingam
and Kurugacajendran (1977). Phenotyplc vaidlance was
minioum for weight of individual £xutie énd nunber of
branchas at 25 days after transplanting in the £irst and
sacond trials respectively while numboer of brenches at
25 days after transplanting registered the minlmum genoe

typlic varlance in both the evaluations.

The pheonotygplc and genotypic coefficients of variae-
tion were higher in the second svaluation trial compared
to the first for most of the characters. Days to 50 per
cant f£lowering, number of leaves at 25 days after transe
planting and length of individual frult registered values
which ware lower in the seccnd trial. The Qifference in
weather parareters in two asemasons might have influenced the
performance of these characters. Nusber of branches
registerad maximum phenotypic and genotypic coofficients
of variation in both the evaluaticnss Thisz cbzervation

agrees with the £indings of Arya and saind (1977 b) wvhich
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ic contrary to tha observations of Singh and Brar (1979).
Phenotyple coefficlent of variation wss high for number
of £rults per plant, moderate for wuelght of fruits per
plant and moderately high for number and weight of £ruits
per plot in the seccnd trial. Similer results were
reported by Arya and Saind (1977 a) and Singh and Brar
(1979) « The values were low Zor weight of £ruits per
plant and number and weight of frules per plot in the
£irst triale

The genotypic coefficient of variation gives a
maasurs of the magnitude of genetic vardability present
in a population and provides an index for the nature of
genatic 1mpxovembnt to be effected, HNumber and welght of
fruits per plant and number and weight of f£ruits per plot
exhibitad mpderate and high genotyplic cosfflcoients of
variation in the second triale This glves a clear indie
cation of the higher performance of the hybrids especially
V x PR and PC-1 x PR ovaer the four parsnts. Slailar
observaticns were mada by Arya and Saini (1977 a), Acya
and Saini (1977 b), singh and Brar (1979} and Nair at gl.
(1984)s in the first ovaluation, ths values were low for
mamber and welght of frults per plant and numbar and
walght of f£ruits per plote In both the trials, weight of

individual fruit recorded low values. This 48 contrary to
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the observations of Singh and Brar (1979) end Gopala=
krishnan gt gle (198%)« ZLeagth of individual fruit also
displayed low values in both the trials end this £inding
agrees with that of 5ingh and Brar (1979). Genotypic
coefficient of variation was low for girth of individual
fruit in the two evaluations, which agrees with the
observaticon of Singh and Srar (1978) while it 1z contrarcy
to the observation made by Copalakrishnan gt gl. (1985)
who reported moderate valus for the character. (ontrary
%o both these observations, Gupta and Yadav (1984) reported
high genotypic coefficlent of variation f£or girth of
£rulte Plant height displayed low and moderate values 1in
the first end second €riasls respectivelys Singh and Brar
(1979), Gupta and Yadav (1984) and Gopalakrishnan gt gl.
(1985) reported low values for thig character. The
Aifference in the ohbgervations 1z atiributed to the
cifferent populationg involved in ths studiea. Iruit
phapa index and leaf arca registered low values in the
£irst trial and moderace values in the second evaluation
while plant spread recoxded low and moderate values in the
first and second trials respectively. The difference in
behaviour of several characters in the two trials is attri-
buted to the different weather paransters which prevalled
during tha two trials. Days to 50 par ceat flowvaring and
height, number of branches and number of leaves at 25 days
after transplanting recorded low walues in the two svalua=-

tionae.
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Heritability estimates were low in both the trials
only for three characters nanely, height, numnber of
branchas-%pd nunbar of leavas at 25 days aftsr transplonte
inge 1In éonﬁcrmity with the findings of the present study,
Atya and Saini (197§). Arya and Saind (1977 a). Chang (1977),
Singh and Singh (1977 a) and Singh and Ral (1981) reported
high heri&@bility values for days to 50 per cent £lowering
while Gill et ale. (1980) observed low value for this
~ characters Number Of fruits per plant ragistered moderate
and moderately high heritability estimates in the first
and sacbnd;evaluationa respectively. Arya and Saini (1977 a).
Ramalingaﬁ and Muruvgerajendran (1977), singh and Singh
(1977 &), Singh and Brar (1979), Elsngovan st gl. (1981),
Rankumar‘gg'g_& (1981), singh and Ral (19681) and Bavajl
and ﬁurthy {(1982) reported high values for this cha:acter
while Awasthi et gls (1976) observed moderate value. Low
and moderately high values wers recorded by welght of fruits
per plantéén thé £irst and second trials respactively.

Arya and Saini (1977a), 8ingh and singh (1977 a) and
singh gg,g;; (1981) reported high values while Gopala=-
krishnan et gl. (1985) rejorted moderate value for this
character. iderateldy high and high estimates of herlta-
bility were recorded by number and weight of fruits per
plot in the first and second evaluations respectively.

Awasthi et ale. (1976) and Singh and Singh (1977 c) reported
)
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high values while Singh and Brar (19792) observed modarate

value for welght of fruilts per plot.

tigh values for weight 0f individual £rult were
observed in both the experiments. &imilar obsegvations
were reported by Awssthi et al. (1976), Gill et al.(1920),
flangovan et al. (1981) Singh e al. (1981) and Gopala-
krishnan gt gle. (198%5) while singh and Srar (1979) observed
moderata value for this cherseters In total conformity
with ths cboervations on length of individual fruit,
Awasthi gt gle (1976), cCheng (1977), Singh end Singh
(1977 a), Raju (1980), Elangovan et gl. (1981), siagh and
Ral (1981) and Bavaji ané Murthy (1982) obserxved high
heritability estimates for the character. Gill gt gl.
(1980) reported moderate value while Remalingam and Mux:uga-

(a77)

rajendran ;recorded low velue for length of fruit. The

observation of high heritability for girth of individual
£rult was in full agreement with the findings of

Awasthi st al. (1976), Singh and Singh (1977 a), Singh
and Brar (1979), Gill ot al. (1980), Raju (1980),
Elangovan gt zl. (1981), Remkumar gt gl. (1981), Siangh and
Rai (1981), Nair gt al. (1984) end Gopalekrishnan gt gl.
(1983%)« Gilli gt gl. (1980) reported high value for fruit

shape index.
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Height of the plant exhibitad moderately high and
high values in tho £ixst and second axpsrimsnts respectively.
This is in conf,mmtty' with the observaticns made by Arya and
Saind (1976), Awasthi gt ale (1976), Chaag (1977). Rama=
lingam and Murugaraje;nﬁran (1977). slnqh and Eingh (1977 a).
Singh and Brar (1979), Raju (1980). Ramkunar et ale (1961)
and singh and Ra:l (1981) whila it 1s contt:ary to the
observation made by Gupta and Yadav  (1984). Number of
branches behaved in the same Mer as haight of ttfe
Plante The r.port:a of Arya{ and Sainl. (1976), Awasthi et al.
(1976), Axya and saint (1977 h). Ramalingam and Maruga=
rajendran (197?). S:I.ngh and S:l.ngh (1977 a). smgh and Rail
(1981) and Bav'aji and Murthy (1982) conform to this pbsar-
vatione In contrary, lmdex-at;e v&lua was famxded by Arya
and Saint (1977 a) while Singh and SBrar (1979) and
Gopalakrishnan et :9_;_. (1985) reportad low Values' for this
charactsr. loderxately high and high values wers roglstered
by spraad of the plant in ths ‘f:l.rat and second trials |
respcctivély,' Elangovgn at gle. (1981) reported ﬁgh herita-
bility for the charactsr. ' !‘ ‘ |

Ganetic advence wss high in both the avaluation
trials. only for number of fruits per plot. Number and
weight of fruits per plant and number of branches racorded
moderate values. Arya and Saini (ié‘?&). Arya and Saind
(1977a), Ramalingam and Murugarajendran (1:977). singh end
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singh (1977 a)e Singh and singh (1977 c), Singh and Brar
(1979), Elangoven gt al. (1981), Ramkumar gt gle. (1981),
Singh et gle (1981), Bavaji and Murthy (1982) and
Nair et al. (1984) observed high values for numder of
£ruits per plante High values of genetic advance for
welgiht of f£rults per p"lant: were recoréed by Arya an:ﬁ Saini
(1977 @), arya and Saind (1977 b}, Singh and Singh (1977 a),
Singh and Brer (1973) and singh at zk. (1981)« Nusber of
branches exhibited high genetic advance according to
'Singh énd-Rai (1981) and Bavaji and Mucthy (1982) while
&wasthi'_@_é_ ale (1976) end singh and Brar (1979) reported
low values for this trait. For all the other characters,
genetic advancs was low. Though the observation on waight
of individual fruit is in conformity with that of Awasthi
et als (1976), it disagrees with the report made by singh
and Brar (1979). Length of fruit displayed low genetic
advance as per Singh and Brar (1979) while Singh and Rai
(1981) observed high value for this tralte hs observa-
tion on girth of fruit is in complete agreement with the
reports of Awssthi gt gl. (1976) and SLngﬁ gnd Brar (1979)
while it 1s centrary to tho obserxvation of Singh ané Ral
(1981) » High values for height wers recorded by aAwasthi
et ale (1976) and Ramkumar et ale (1981) while Singh and

Brar (1979) reported low value.
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High heritsbility coupled with high génegic
advance was observed only for one charactar nanely,
number of fruits psr plot, indicating that thls trait
is less influenced by enviroamental fectors end possesges
more number of fixablé additive genes, Thls fndicates
that solecticn can be zdopted £o bring akout improvement
in this cﬁaracter. Eoth herltablility and genetic advance
ware moderats £ér nurber and weight of £ruits per plant
while in respect of numbar of branches, high heriteﬁility
was coupled with wocderate genetic advances But several
workers including arya and Saind (1976), Awasthi et gl.
(1976), arva and Sainl (1977 a), Siagh and Singh (1977 a),
singh and Brar (1979), 2langovan ¢t gl. (1381), Rackumar
at ale (léel). Singh and Ral (18981), singh gt gl. (1981)
ané Bavajl and xurthy (1992) observed hign heritebiliiy
and genetic advance for these charactarse High heritability
coupled with low genetic advance was cboorved for all
other charactars axcept height, number ol branches and
number 0f iaavas at 25 days after transplanting, which
displayed low horitability and genetic edvence. Thus, for
all the sixtgen characiers stwiied, aicept ﬁumber of
fruits per plot, observaticunn on heritzbility aund genctice
advance suggested the role played by noa-zdditive gene
effects anc high environmental influsnco. Thus the

present investigation:' pointstowards the possibility of
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heterosis breedihg in chilli. sSimilar obsexvations

ware recorded by Arya ancd Saind (1976), awasthi et gle
(1976), Arya and Saini (1977 a). Singh and Brar (1979)

and Elangovan gt al. (1981). singh and Singh (1970) reported
low herit;bility coupled with low genetic sdvancse for

sevaral characters.

Genetic galn was high in both the evaluations
only for numbar of branches. Ths values wers modarately
high and high in the first and second trials respectively

for fruit shepe indax and leaf area while for number of

[£}

ruits per plant, nusbar aud welght of fruits per plot
and hedghs, the values woze woderats and high in the
£lrst énd sacond svaluations respactively. With regards
to woeight of frults par plent, ganetlic gain was low in
the Elrst trial and high in the second. tderate values
wers axhibited in both the trials by weight and length

of individual fruit while girth of fruit displayed low
and moderate valuas in the first and seconﬁ‘experimants

" respectivalye For the romalning four chgractars. the
values were low in koth the trials. iIn éonfo:mity with
tihls chsezvazbion, Arya and Saini (1977 a) reported low
genetic géin for days to £lovering. Arya and Saind (1977 a)
roported nigh genetic gain f£or nunber @i weight of fruits

per plant. High valuez for number of fruits per plant



were also recorded by Arya end Saind (1976).Elangovan.gﬁ‘g;.
(1981). end Ramikumar ot zle (1981). BElengovan et ale (1981)
roported high genetic galn for weight of individual fralt
while Singh end Singh (1977 ¢) recorded high value for
langtnqof:individual fruits Singh angé Singbh (1277 ¢) also
recorded high value for girth 02 fruit. sodsrcate valges
for plant height wers reported by Arya and Saini (1976 and
1977 a) while low values vware obsgrved by singh and

Singh (1970) and EBlangovan gt gie (1281)e iIn total
cmnﬁorm&ty with the observation on number of bganches,
Arya and Soini (19786) reported high genetic gain for the
charactars Ramkﬁmar'gg.g;. (1981)-ebservaﬁ'véry low value
while Elangovan gt gle (1981) recorded moderate value for

plant spresds

gttributes

Days to 50 per cent flowering eshiblted negative
angl non-significant asscciations and positive znd non=
pignificont correlations with number gnd waight of fruits
per plant gnd number and welght of fruits per plot in the
Eirst and‘secand evalugticns respectively. Raju {(1980)
recorded aegative correlation of this character with
£xuit yieid and £ruit number while singh and singh (1976 b)
and Heahrotra @t gle (1977) included days to £lowering
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among the major yield.componenta. The diffarence observed
between the two trizls mey be due to the differance in

' weather parameters. Hoight, nutber of branches and number
‘of leaves at 25 days after transplanting displayed positive-
associations with numnber and weight of fruits per plant
and number and weight of fruits per plot, ia the first
trial. Though height at 25 days asfter transplanting
exhibited positive correlations with these four characters,
the associations of ‘number of brsnches end nutber of leaves
at 25 days after transplanting with them were negative,
in the second trial.

ngmbar and weight of fruits per plant and number

“and weight of £rults per plot éare found to exhibit positive
and significant associations among thiem in both the evalua-
tions. The ohservation agrees with the reports of saverai
workers such g3 Rocchetta gt al. (1976), Singh and Singh
{1976 b), chang (1971). Korla and Rg?t?gi (1977), Mshrotra
at ale (1277), Raju (1980). Ramkumar (1981), Rao and
Cohonkar (1981), Bavaji and Murthy (1982), Joshi and Singh
(1993), Rap and Chhonkar (1983a), Neir et gl. (1984) and
Gopalakrishnan et al.(1995). Contrary to thesa seports,
Arya and Saini (31976) reported negative asssoclatiocn of f£ruit
nutber with ylelds The correlation of number of fruits with
yield was amply demonstrated by the hybrids V X PR pnd PC=-1 x
PR which occupied the f£ilrst and second places respectively
with regards to yield in both ths trials.
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Welght of individual f£rult displayed negative
associations with mumber of frults per plant and number
of fruits per plot while its correlatioﬁs with waight of
fruits peb plant and weight of fruits per plot ware
positive; These ware in conformity with the findings of
Korla and Rastogi (1977), Rao and Chhonkar (1981),
Nair ot gl. (1984), and Gopalakrishnan gt ple. (1985).
In the present Btudg, it was fohnd that the hybrid V x PCl
which pogsessed the maximumv%ight of individual frult
produced cnly lesser number of fruits than ths other four
hybrids. But when the fruit yield was taken into considera-
tion, this hybrid performad better than V x PC~l and

PC=1 x PCl.

Though the assocliations of length of individual
fruit with number and weight of fruits per plant and number
and weight of fruits per plo: were positive in the £irst
evaluation, the corralations with thess characters in the
seconé trial were negative. Korla and Rastogi (1977) and
Sharma gt gls (1981) recorded negative assoclations between
£rult -let_zgth and nuiber of fruits. Pogitive correlations
of frult length with yield were observed by Singh and Singh
(1976 b), Chang (1977), Bharma gt gl. (1981), Joshi and
Singh (1983) and Gopalakrishnan et gle. (1955) while Korla
.and Raptogi (1977) observe@ negative association between

fruit length and yield, The hybrids V x PC~1, V x PCl and
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PC=1 x PCl with more £ruilt length than the remalning two
hybrids were inferior to them with respect to number of
frﬁiﬁa. whan the pooled means wvers taken into account.
This resulted in reduced yleld of these three hyhrids

compared $0 V R PR and PC~1 X PR.

Girkh of individual fruit exhibited negative
.associati&n with numberﬂoﬁ £fruits per plant in both éhe
trials and number of fruits per pict in the firat trial.
The positive eorrelation of frult girth with number of
fruits per plot in the second trial was non=significant.
Korla aﬁd‘ﬁastogi (1977) reported negative assoclation
batwéen gizth and number of fruits per plant while
Sharma gt al. (1981) observed posltive correlation
batyeen these two traits. The association of f£ruit girth
with welght of £ruits per plant was positive in both the
trials while tho correlation with welght of £ruits per
plot was negative and positive in the flist and second
trials respectivelye. Positive associations betwsen girth
of fruit and yield were reported by many workers (Mehra
and Peter, 19807 Raju, 1980; Sharma @t als 19317 Rac and
‘Chhonkar, 1983 and Nair gt al. (1984))s According to
Korla and Rastogi (1977) and Copalakrishnan st gl. (1985)
the correlation between fruit girth end yield was negative.
The positive associastion between f£rult girth and yileld wes

anply demonstrated by the hybrid vV x PR
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The longer the fruits, the lesser would be the
girth as indicated by the present £indings since the
associatidn between these two attributes ware negative
in both the evaluations. Weight of fruits enhances with
increase in girth as inferred from the significant
positiva association bstween these two characters.
Weight increased with increasse in length of fruit in
the first trial winlle the reverse happened in the second
evaluation. This is attributed to the influence of the

wzather paramsters which prevailled during the two trials.

Pfuit shape index displayed pogitiva correlations
withlnumbar and welght of fruits per‘plant and number. and
welght of fruits per plot in the f£irst trials Though ths
_ association of this tralt was positive with number of fruits
per plant in the second trial, the correlations were
negative with weight of fruits per plant and number and
welght of frults per plot.

Though in the £4rst trial, leaf area exhibited
negatcive correlations with number and weight of frults
per plant and number and wedght of fruits per plot, the
assoclations of leasf area with these four traits were.
positlive in tha second trials Sharma gt ale. (1981)
reported positive association bestween leaf area ond

fruit yield per plants [are also, the difference observed
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batweon the two trials is attributed to the different
weather parameters. Though V x PR displayed lesser leaf
arca than PC~1 x PR, f£ruit yleld was more for this

hybrid.

In both the evaluations, plant height was positiveiy
associated with nunber =nd waight of frults per plant and
nunker and welght of fruits per plot. Korla and Ragtogi
(1977), Raju (1980) anleamkumgr ot gl (1981) made
similar cbsarvations whila Arya and Saini‘@197é)‘and
Gépalakribhnan at gl. (1995) recorded contrary £indingo.
In the prezent study, V x PR and PC-1 x PR with more
height performed better than the remaininé three hybrids,
with respsct to yleld,

Numbar of branches behaved in the seme manner as
height with rseap=zct io its =zssoclations with the four
cheracters namnely, number and welght of frults per plant_
and numbér and welght Of £ruits per plot. The observa=-
tions of Mehrotra et gl. (1977), Rao and chhonkar (1981),
Pavaji and Murthy (1982), Joshi end singh (1983) and
Nalr et ale (1984) were in full agreement with these
£indingse The hybrids V x PR and PC=l1 % PR hed nore
numbar of branches than the remaining three hybrids.
Plant spread also performed in the same manner as height

and number of bronchsss Raju (1980) end Ramkumor gt gl.
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(1981) recorded observations which were in conformity
with this £indinge The hybrids V x PR and PCe«}] x PR
exhibiteq;mora plant spread than the remaining thres
hybrids.

54 Heterosis

In general, most of the hybrids studied displayed
comparativaly higher mzgnltudes of the three types of
hetarosis computed namaly, relative heterosis, hetero=-

beltiosisland standard hetsrosis.

Outt of the £ive hybrids, three hybrids namely V x PR,
V x PCl and PC=1 x PR were found to manifest negative
ralative hetarosis whan days o S0 per cent f£lowering
was taken into accounte This indeed is a desirable
atirlbute as far as a vegetable crop is concerneds. The
remaining two hybrids avalled more nwunbsr @£ days to 50
per cent:glowering than thely mid=parental values. #hen
hiaterobeltiosis and standerd heterosis waere considerad,
all the hybrids displayed positive heterosis. Earlineszs
in blooming in hybrids was reported by many earlier
workers including Neir (1970), Nair and George (1973),
Singh and Singh (1976a) Singh and Singh (1976d),ma1r
(1981) and Sekar and Arumugam {(1985). all thesa workers
have also observed pogicive heterosis for this character

in some of the hybrids studled by thems



158"

Though the increase in height wap less, all the
hybrids manifested positive hoterovsis with zagardé o
height atl25 days after transplantings The £ive hybriﬁg
behavad in the same manner with respect to number of
branches at 25 days after transplanting, except PC=1 x PR
wihich eghibitad negative hietercheltiosis and standarxd
heterosiss lMors number of legves were produced at 25 days
after transplanting by all hybriés compared to thedr mid=-
parentai yalues. These f£indings indicate tﬁat heterosis
is baing manifested f£rom the early growth phase of the
crop. This is in conformity with the £indings of
peshpande (1933), the pionesr worker in heterosis breeding
in chilli. The hybrids V x PR anG PC=1 X PR displayed a
dacrezse in number of leaves at 25 days after transplanting.
than theif corrasponding better parents and the sgtagndard

variety Vellanotchi.

Biggh and singh (1976d), Pillai gt ale (1977),
Joshi and Singh (19890), Hdair (1981), Pandey et agl. (1981),
Uzo (1984) and Sekar and arumugam (1985) reported the
maniﬁesta#ion of heterosis with respact to number of frults
per plant; in total confofmity with theldr f£indings, all
the hybrids in the praesent study displayed pOSitivé hetero=-
sis with respect to nuwer of frults per plant, except one
hybrid nufely V 2 PC~1 which exhibited negative relative
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hetercsis and haterobeltiosise. The hybrid V x PR
oxhibited the maximun increase in percentage in number
of frults per plant over the mid~parental value (248,10)
and battor parent (222.35) followed by PC=1 x PR (171.53
and B1.89) while meximum standard heterosis was exhibited
by PC-1 X PR (356.14 per cént) followed by V x PR

(232.35 per cent).

All the fiva hybrids manifestsd positive relative
heterosis and hetercheltiosis except one hybrld namely
V % PC~1 and positive standard heterosis was exhibited
by Vx PR, V X PCl end PC=1 x PR, when weight of £ruits
per plant was taken into accounts V X PR displayed maximum
relative heterosis (132.82 per cent) and standard hetero=-
gis (?7.82 per cant) followed by PC=1 x PR (114.60 per cant
and 41.33 per cent) while maximum incraase in parcentage
in.weighﬁ of fruits per plant ovar the bastter parent was
displaye§‘by PC=1 % PR (780,96) closely followed by V x PR
(77.81)-Jﬁaports in support of these f£indings include
those of Lippert (1975), singh and singh (1976d), Sharma
and sSaini (1977), Jbéhi and Singh (1980), Nair (1981),
Pandey et ale (1981) and Uzo (1984).

The present work elucidated that the hybrids with
more number of fruits produced higher yields indicating
the attribute as g major yield componant.



160

45 in the casa of aumber of £rults per plant,
all the hybrids exhibited posltive relgtive haterpsis
and stan%@rd heterosie oxcept V x PC-1l which manifested
negaﬁive Eelative hetsrosie with respest to nuaber of
frults per plot. Three hybrids namely V X PR, V x PCL
and PC=1 ¥ PR produced more number Qf f£ruits per plot
than tha;? respective bettar parents. Hore also, V z PR
which topped the list in respect of relative hesterocsis
{319.98 per cent) and heterobeltiosis (263.44 per cent)
was followed by PC=1 x PR (137.88 per cent and £4.63
per cent)s Standard heterosis was maximum £or PC-1 X PR
(276018 por cent) which was followed by V x PR (263.44
per cent). Heterosis with respect to total number 0f£
£ruits was reported by Deshpande (1933) and singh and
singh (1§763)-

when welght of fruits per plo%t was taken into consie-
derationqlall the hybrids exhibited positiva heterosis.
The maxiﬁum increase in percentage over thoe mld~parental
value, bettor parent and standard varlety was displayed
by V x PR (236418, 169,85 and 169.85) followad by PC=1 % PR
(81,50, 46.42 and 45.34). toterosis with respact to tatal
ylelda wa5 observed by leshpande (1933), Rocchetts gt gl
(1976), Singh and singh (1976 a), Singh and Singh (1978 c),
Shifziss and Sacks (1980) and tair (1981).



With respact to welght of indlvidusl frult, only
cwo hybrids namely, V x PCl and PC-1 x PCl manifested
positive relative hetsrosise Hetercbeltiosis and standard
hetercsis was negative for all the hybrids. Lippert
(1973), Pillal gt gle (1977) and Shifriss and Gacks (1980)
ragorted increased welght of {rulis. According to
Nair (1981), the value of positive haterosis was negli-
glble forlfruit weight while Uzo (1984) cbserved no

. Getectable incraase in_&éeraga waight of fruit over

the better parent. it is intercsting to note that the
hybride V.x PR and PC-1 % PR with more number and weight
of £rults manifested negative heterosisc with respect €0
weight of individual fruit. This reveals the £act that
incraase!}n weight of individual fruit leads to a reduw
ction 1n'humbe: of frults, conseguently bringing about

a decrease in ylelg.

All the hybrids except V x PR displayed positive-
relgtive heterosis with respect to length of individual
£ruic while two hybrids namaly V x PC-1l and PC=-1 x PC1
exhibited positive haterobeliiosis. stendard haterosis
was posiﬁive only for Vv x PC~l. Uuippert (1975), Singh
.and s:l.ngrz" (1976 8), Singh and Singh (1976 &), Joshi and
Singh (1980) and Sekar and Arumugam (1985) reported
increased longth of frults in soxme of the hybrids studied
by them éhile Neir (1981) observed oaly negligible
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positive heterosis for fruit length. The highest yield
obtained by V x 2R is attributed to increased anumber of
frults resulting from lesger weight of individual frult

consaguant on reduesd length of £ruit.

Only one hybrid nasely V i PCl manifested positive
relatdve hetefosis while heterobeltiosis and standard
hetarosls were negativa for all ths hybrids with respect
to gicth of individual £ruite. Increase in f£ruit girth
was regorted by iLippert (1975), Singh and Singh (1976 a),
Singh and Singh (1976 d) and Sekar and Arumagam. (1985)
while negligible positive heterosls was observed for this
character by Nair (1981). ¥#rom the results obtained,
it ie inferred that the dacrease in frulv girth has an
indlrect bkearing on increased yleld through waeight of
individual fruit and numbsr of frultse. Witih respect to
fruit shapa incdex, three hybrids namely V x PC=1, V x PCl
and PC=1 X PCl exhibited positive relative hetarosis and
standard heterosis while hsceroheltlosis was positive
only for V x PCl. The hybrids V x PR gnd PC=} x PR

displayed negative valuss for the three types 0f heterosis.

rositive relative hatexosis with respesct to leaf
area vas dioplayed by three hybrids namely V X 2C=1,
V x BR andt PC=1 x PR while only V X 2C=1 exhibitad positive

heterobeltiosls. Standard hetarcsis was positive for all
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the £ive hybrids. Barlier workerxs including HNair (1970)
and Uzo (19848) recorded positive heterosis for leaf area.
The hybriﬁa V x PR and PC»1 x PR exhibited very high
percentade increase in leaf area over the standard

variety Vellanotchi.

All the £ive hybrids manifested positive relative
heterosis while V x PR and C-1 % PR exhibited positive
heterobelticzls with respect to plant heighte Incroased
height oée: the standard varliety Vellanotchi was displayed
by all the hybrids except V X PCle Positive heterosis
for hsight was obse:ved by besnpande (1933)., Hair (1970),
Pillai et gl. (1977), bharna and Saini (1977), Joshi and
singh (1%80). Hair (1981), Uzo (1984) and Sokar and
arumugemn (1985). It can be iaferred from these £iadings
that the high yleld of V x PR and PC=1 % PR were depondg=-
ent on another yield component also.'namely. height of

the planig:.e
I

Hhén nurber of branches was coasidered, all hybrids
except V x PCl exhibiced positive relative heterosis,
Though only t&o hybrids nam2ly V X PR and FC=) x PR exhli=
bited poéitive heterobeltiosis, all the hybrids except
V = PCl displayed positive staendard hetérosis. Increase
in number oi branches in hybrids was observed by Sai: (1970,
Nair and.George (1973), Singh and singh (1976 a), Singh
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and singh (1976 d), Joshl and Singh (1980) and Hair (1981).
Tha enhancement in yleld consegquent to lncraase in aumbor’

of branches is fully demonstrated hy the hybrids V x PR

and PC=1 X PR,

When spread of the plant was taken into account,
all the ﬁ}brids manifested positive hztecosls excapt
V X PC=1 whigh displayed negative heterobeltiosis. Nalr
(1970, ‘and.1981) also recorxied simi}ar observations on
plant Bp;fed. flere also, the increase in spread was moza

for the higher ylelding hybrids namely V x PR and »C-1 X PRs

S¢5 bife snzn and nusber of pickings ' |

Thé hybrid PGC=1 2% PR had tne longest life span
(200450 éays) and the maximum number of pickings (10)
Wers obtqined fﬁcm this hybride. The hybrida V x PR snd
PC=1 5 PCl followed PC=1 x PR in these two sspects. In
spite of'the shorter life span and lesser nuuber of pickings
than PC~1 ® PR, tha hybrid V x PR recorded the highest
yicld, probably owing to nea§1e2 fruits. <Though rPi=1 x pCL
had the same duration end number of pickings as that of
‘ V % PR 1ts yield was considerably lower dus to g decreagse
in number of frults, weight of individual f£ruit, height,

number of branchaes and spread compared to V x PR.
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The hybrids V x PC=1 and V x PCl had the shortest life
span and lowest number of pickings among the five hybrids,
But V x PCLl fielded-higher than V X PC=1. This i3 attri-
buted to the"fact that though V x PCl produced only lesser
nunber of fruitas than V x PC-1, the weight of individual
frult was considerably higher for V x PCl, resulting an
increase in &otal yield. 7The positive association between
life span and yield wee clearly demonstrated by Nalr (1981)
in a study of eightzen guantitative traits in a 9 x 9
diallel.

Prom the present study it may be inferred that the
ideal plant type in chilll to tap high yield potential
would be one'with earliness in f£lowering coupled with
more number éf medium sized fruits, moderate number Of
branches and sprezad, reasonable height and fairly long
life span, as indicated by the hybrids V x PR and PC=1 % PR

M almost similar suggestion was put forth by Raju (1980).

S.6 Obsgservstions on guglitative characters

From the various obsarvetions recorded on the qualita-
tive characters studied, it could be seen that the purple
pigmentation of the stem in ths é}egent nanely Purple Round
was not fully inherited in the hybride V x PR and PC=-1 x PR.
Thls character can be considered =5 particlly cominant.

With respect, to the pigmrentation of the leaf, the purplish
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tinge in Purple Round was not expressed in the hybrids.

V X PR and PC~1 X PRe It may be due to tha recessive
nature of this character or the presence of gome inhi-
bitory factors which prevent its expression, a% suggested
by Nair (1970). In the hybrids V x PCl andé £C-1 x PCL
the purple pigmentation of the stem and the purplish
tinge of ithe leaves in Purple Cluster was totally sbsent.
Heze also, the recsasive naturas or the presence of inhi-
bitory Zactors may be the cause. Purple pigmentaticn of
the flowers in Purple Round was completely deminant in the
hybrids 6 X PR and PC~1 x PR while ths deep purple pig~
centation in Purple Cluster was only partiaslly exprossed

in Vv = PCl and PC=1 % PCl. L

Thé light graen colour of the fruit in vellanotchil
wes fully expressed in the hybrid V x 2C-1. sSimilarly,
the purple colour in Purple Round was dominant in V x PR
and 90-1:3 PRe But in the hybrids V x Cl and PC=1 x PCl
there was only partial plgmentation inherited from Purple
Cluster. In the hybrids V x PC=1, ¢V X PR and V x PCl,
the drooping nature of the £ruit in Vellenotchi was
dominant.while in PC=1 x PR, the semni~erect nature of
Purple hound was dominant. Since both Pant C~1 and
Purple Cluster have erect frults, the hybrid pPC-1 x PCL

also prﬁ#uced fruits which were arect in orientation.
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.The results obtained from the present study provics
ample evidence for the exploitation of desirable heterosis
in many eponomic'attributes in ¢chilli. The investigation
could identify two- chilli hybrids ( V x PR and #C-1 X ER)
with desiﬁeble economic attributese. These two hybrids
outylelded the standard varlely Vellanotchl by 169.85
per cent and 45.34 per cent respectively in weight of
fruits per plot. The hybrid V x PR, which outyielded the
other four hybrids as well as the parents, wag alco
bestowed with several other desirable economic attributes
like enhanced numbey of fruits per plant (174.78),
1ncrease& height (95.45 cm), nunber of branches (251.40)
and spracd (78.20 cm) and a comparatively longer life
span (182 days). Though the hybrid PC=1 x PR possessed
incraased number of fruits per plant (247.32), height
(116426 cm), nuaber of branches (597.67), spread (93.19 ém)
and life span (190 days) compared to V x PR, the yield
was lesger than that of V X PRe This 1s atiributed to
the fact that in V x 2R, coupled with increased number
of fruits, the fruits were heavier than the fruilts produced
Dy PC~1 X PRe The production of a reassonably high number
of aasdsiper pollination makes the prospects of hybrid
seed production more promising in chilli. The hybrids
V X PR and PC=1 x 2R provide ample avidence for augmenting

the yield potential in chilli through heterosis breeding.
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Ge SUMAARY

With rne objective of evaluatiny the piroductivitly
of six intervarietal chilli (Cgpsicua gnnuum. Le) hybrics,
a study was conductsad in the Department of Plant Braeding,
College of Agriculturs, Vellayani. Four parents namely,
vellanotchi, Pant C-1, Purple Round agnd Purple Clustar
vare seifed for one genzration and the inbreds crossed
in all possible combinatione without reciprocals. Sincs
the germination of one of thc cosbinations naaely 2R x PC1
was very poor, it could not be included in the study.

The other f£ive hybrids and the four parents were laid out
in 1 9 x 3 RBD during 1984='85 and 19€5~'86 and avaluated

for twenty quantitative and five gualltative attributes.

The observaticnson sixteen quantitative-éraits
were statistically onalysed which included the analysis
of varlance, pooled analysis and the estimation o2 genetig
parameters, coxralations among slxteen cCharacters and the
thres types of haterosis namely, raelative heterosis,
hocerobeltiosis and standard heterosise. The local varlety
Vellanotchi was taken as the standards The sallent

results of the study arce sumnnerised below.
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Gel lysis of variance

The}analyais of varlance revaaled significant
differences asong the genotypes Zor the charactexs studied,
except number of branches and numbar of leaves at 25 days
after transplanting, in both the evaluationze The pooled
analysis c$nductad for fourteen. treits reveslad geonotype x
environment interaction for five characters nauely, days
to 50 per cent flowering, length of individual IZruit,
fruit shape index, height and spreed of the plant. asong
the fourtaen characters subiectod to pooled analysis,
all except height at 25 days after transplenting and

nunber of branches exhibited signiricant dilfercncas.

i
642 Qenstic pargmeters

The meximum phenotypic amxi genpotypic variances
wore displayed by numpber of frults per plot in botih the
GValuatiodé. veight of frults per plant and number o
branches also exhiblted high values for the two types of
variances. Humber of branchaes registered the maximum
phenotypic and genotypic coefficlents of variation in
both the trials. Though the values vwere low £or number
ard waight of fruits par-plant and number and weight of
frults per plot in the first evaluation, these characters

axhibited meoderate and high values in the second triale.
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Heritability estimates ware nhigh in both the svaluations
for six chgracters namaly, Qays to 50 per cent f£lowering,
weight, length and girth of individual £ruit, fruit shape
index and leaf arems fioderate gnd moderatsly high Values
were axhibilted by nuwer of frults per plant in the 7
first and secunad tilals respenggi while welight of fruits
per plant recorded low and :oderately high values in tie
first and Becond evaluations respectiveiy. fumber

and welghtnof.fxuits per plot displayed moderately high
valus=s in the fixét trial and high ﬁalues in phe séccnd.
feight, nu@ber of branches and sprecd behaved in the
sane manna? ap number ond weight of frults per plo£ while
helght, nuﬁbar of broaches and number of leaves at 25 days
aftar transplanting registered low valuezs in both tha
eValuationu. Genetic advance was high in the two trials
only for qne character namely, nwmer Of fruits per plots
Kweabar andfweight_of frults per plant and nunber Of
branches gécor&ed moderate valuese. Genetlc advance was

low £or the remsining twelve characCtars.

Hiéh heritesbility coupled with high geanstlc advance
was obserfﬁd for number of Erults per plot, indicating
the preseqéé of more number of fixaevle addltive genes for
3election§gnd low environuental lnfluencae. Ileritasbility

and genetis advance wers moderate for number and weight
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of f£ruits per plant while number of branches manifested
high heritability coupled with woderate genetic advance.
Iow heritability and genetic advance were diéplayed by
height, number of braaches and numer of leaves at 20 days
after transplanting while for the remaining nine {craits,
high hericability éauplad with low genetic advance was
observed. Thus, all the siiteen characters studied,
except number of frults per plot, appeared to De under
the control of non-additiva genes, a conditlon conducive

for ganetic improvemeat through heterosin breading.

Gznetic galn was high in both the evaluations
only-for nunber of branchas, Number of frults per plant
and nurber and weight of frudts per plot exhibited
modarats an& high values in tha first and second trials
respectively while weight of fruits per plant reygistered
low genetic gain in the first experiment and high value

in the second.

5.3 Correlations gmong tha different quantitative sttributes

The four most important guantitative accributes
namely, number and weight of fruits per plast and number
and velight of frults per plot displayed significant posie

tive zssociations among them in both the evaluations,



Days to 50 per ceat fbduering exhibited negative none-
significant associations and positive non-signiiicant
carrelatigns with these four characters in the first
and second trials respectively. Height at 25 days

after traQSPIEnting exhibitsed positive correlati&ns

- with the éour tralts winile associations of number of
branches and nucber of leaves at 25 Jdays after tranp-
planting Qith them wera negative in the scecond triale.
Welght of individual fruit wes negatively asscclated
with autber of frults per plant and nusber of firults

per plot while its correlations wiih welgint of fruldts
per plant and welght of £ruits per plot were positive.
The associations of'length of inclvidual frult with the
four characters were positive in the first triazl and
negativa %n tha seconde The correletions of girth of
individuasl £ruit were negative with number of Fruits per
plant in the two trials and numpexr of frults per plot in
tha firstitriala The character was positively associated
with welght of f£ruits per plaeat in both fha trisls and
welght of frults per plot in the second trial. Fruit
shape index displayed positive correlations with number
and waight of fruita per planc and number and weight of
fruits per plot in the first trial and number of fruits
per plant in the second triale The charactar was negativaly

associataq with waeight of fruits per plent. and number
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and welght of fruits per plot, in the second trial.

Leaf area Iregistared negative and positive correlations
wigh nusbor and weight of £ruits por élant and nunber
and weighé of frults per plot in thes £irst and second
experiments respectively. The difference in the per-
formance of saveral characters observed in the two trials
is attrib&ted to the ..influence of the weather parameters
which prevailed duriny the two evaluations. Height,
nurber of branches and spread exhlbited positive aseocia-

tiong with numoer and weight of fruits per plant gnd

nuier dnd weight of f£rults per plot in both the trials.

6.4 Heterosis

Although tha percentage of hazterosis varied, nmost
cf the hybrids studied displayecd desireble magnitudes of
the three typos of heteresis navely, roelztive hetercsis,

hetercheltiosis and stonderd hﬂtezoeis.

when days to 50 per cent flowerlng was taken into
account, three out of tho fiva nybrids manifested negative
relative hoterosls, which is5 a desirable attribute as far
as & vegeﬁable crcp io concorneds All the hybrids displayed
an increuée in helght at 25 days after transplanting. st
of the hykrids also exhibitéd enhanced number Of branches
and nuuker cf lcaves at 25 days after transplanting, which

shows that monifestation of hybrid vigour starts from the
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sarly growth phase of the crops ~rositive heterosis with .
respect to nunber of £ruies ées plant was exhibiced by all
the hybrids except V x Plel. ihen weight of f£ruits per
plant was taken into sccount, positive relgtive hoterosis
znd heteroboltiosic ware recorded by all the hybrids
except V X PC=1. Three hybrids exhibited positive standard
heterosis for this charactere. 43 regards number of frults
par plot, all hybrids esxcept V n PC~1 ragistered positive
relative ﬁeterosis and staundard hacerosis while threg
hybrids producad more number of fxults per plot than their
respective botter parentss Tho £ilve hybrids exhibited
positive haterogis for weight of frults per plote Unly two
hybridés manifesced posltive relative hetorosis with
respect to welght of individuald frult. dstegobeltiosis and
standard heterosis were acgative £or all ths hybrids.
Four hybrlds displayed positive relative hotervsis with
respact t6 length of individual £ruit. Positive relative
heterosis for girth of insividual frult Qas raglgtessq

by one hybrid only. Hetersbeltiosis and standard hetero-
gis werc negative for the five hybrids with respect to
Eruit girthe. Positive relative hecerosis end standarnd
heterosis were registased by three hybrids while positive
heterobeltioslis was recorded by only ona hybrid when
f£rult shaope index was consicered. Thres hybrids displaya&j

positiva relative heterosis while only one hybrld recorded
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positive heterobeltiosis with respect to leal areage
Standard heterosis was positivé for the five hybrlds.

All the £ive hybrids manlfested positive relative
heterpsis £or plant hﬁight.— Hith respect to number of
branchaes, z2ll except V x L=} displayed pacsitive relative
heteropiss Two hybrids recorded positive hmterebaléiosis
while four hybfids exhibited positive standard heterosis
when height and nunoer of brénches wvara taken into
consideration. All the hybrids except V % 2C-1 registered

positive hsterosis with respect to plant spread.

5.5 Lifa Sgﬁﬂ gnd_pumbor of plckings

The longest life span (200450 days) and the meximum
number oﬁ‘pickings (10) were recorded by PC=1 x PR
folloved by two hybrgids ﬁamaly V 2 PR and Pc-afx.écl,

The increased yisld produced by V x PR over PC=1 xX PR

is attributed to its heavier fruits. The hybrid: V 2z PCel
and V x PGl registered the shortest life span and the
lovest numbsr Of picgings among the f£ive hybrids.

Based on the results obtalaed £rom the praesent
study, the ideal plant type in chlllli for eanhanced yleld
potentlal may be suggeasted to ba one with earlinass in
£lowering, more nuber of wedium siged fruitcs, reasonable
height, nunker of branchss end spresd and £fairly long
life sparle
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5.6 Ubservatlons on gualitative chargetors

The purple plgmentation of the stem in Puxple
Round was only partially dominant in the hybrids V x PR
and PC=1 x PR while the purplish tinge of thae leaves was
totally congealed in the two hybrids. In the hybgids
¥ x PCL and PC=1 x PCl, the purple pigmentation in
purple Cluster wes totally absente . With respect to pig-
mentation of the f£lowsr, the charscter wes dominant in
the hybrids V % PR and PC~1 x PR and partlially expressed
in V x PCl and PC=1 X PCle ?1gmentaticg of the fruit
also behaved in the saue manner. Three hybrids produced
drooping frults whlle another hybrlid produced semi-ersct

fruitse. PC=1 x PCl produced erect frults.

Two ¢hilll hybrids with desirable economic attri-
butes wera icdentified f£rom the prasent studye The hybrid
V X PR outyielded the standard veriety Vellanotchi by
7781 per cent with respect to welght of frults per plant
while tho incresse in the hybrid PC=1 x PR Was 4133 per
cente The present study points towards the possipility
of augmeating the yield potential of chilli by exploiting
hybrid vigour. The rzasonably high reproductive potential
nakes the.yrospaet of hybrid seed productlon in this crop

more promising.
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ABSTRACT

A study was conducted at <“ollege of ﬁgricultﬁre.
Vellayani, for evaluating the p:oduétivity of 8ix inters.
varietal chilli (Capsicum gnnuum L.) hybrids obtalned
by crossing four inbreds in all possible combinations
withwout reciprocals. Since the germination of the
combination PR x PCL Was pacrs the other £ive hybrids
along with the four parents were evalueced in a 9 & 3
RED during 1984~ *85 and 1985~ '86, Gbseﬁvations on
twenty quantitative and £ive qualitative attributes vere
recordeds The statistigal analysis included analysie of
variance, pooled analysis end the estimation of genetic
parameaters, correlations among sixteen quantitative tralts
and three types of heterosis namely relative heterosis,

haterobeltliosis and standard heterosis.

Significant treatment differences were obsérVud
for the chéracters studied, except number of b&anqhes and
nunber of lesves at 25 days sfter transplahting in koth
the trials, as revealed by the analysis of variance. The
~ pooled anélysia revealed genahype x environment intsraction
for doye to 50 per cent Elowering, length of indivicual
fruit, frult shape index, height and sprezsd while signifie
cant tresatuwent differendes existed for all ths traité

except number of branches. Among the characters studied,



nurber of fruits per plot exhibited the maximum phenotypic
and genatypic variances in both the evaluations. MHaximum
phenotypic and genotyplc coefficients of variation ware
displayed by number 0f branches in koth the trials. lilgh
heritsbility coupled with high genatic advance was observed
for nunber of f£frults per plot, indicating the presence of
more nurber of fixeble additive genes for selection and
low environmental iniluence, Cbservations on heritebility
and genetic advance of the gther fiftecen chargciers studied
indicaeed the presence of non-a2dditive gones, o condition

conducive for genstic liuprovement through hetecosls breedinge

Correlation studles reveglasd sigunliicunb poslitivae
assoclations among number and welght Of fruits per plant and
nurbar and weight of Ifrulcs per plote Wolght and girth of
individual fruic wera‘found to eontribute positively to
total yleld while the asgociaticn 0£ thess traits with
nuaber ©f frults was negative. Haight, nunber of branches
and spread exhiblted poslitive correlations with numbsr gnd
welght of £ruits per plant and nusber and welgnht of fruits

per plot.

Desirable magnltudes of the three types 0f hetero-
sis nanely relative heterosis, heterobeltiosis and standoard
heterosis were displayed by moct of the hybrids mtudied.

Majority of the hybrids exhibited prositive heterosis for the



four most important traits namaly, nutbar and weaight of
fruits per plant gnd outber and weight of fruitas per plot.
similar observations were recoxded oa the yield contribute

ing characters nemely height, numder of branches and spreade

The hybrid PC~1 X PR registered tne longest life
span and the maximun number Of pickings. Two hybrids
producad totally purple £ruits, The fruits were drsoping
in three hybrids, seni-sract in one hybrid and eyxect in
pC=1 % #Cls Ths study could ldentify two promising hybrids
nartely, V x PR and PC=-1 x PR with high yield potentliale

The results obtained £rom the present study
pointaed out the possibility of augmenting tha yield

potantial in chilli by employiag heterosis breeiing.





