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i. INTRODUCTION

Brinjal (3golepun melongens L.), an important vege-
table z2rop of Iandia, i’ grown throughout the year in one or
mm:pan of the sountry. Its fruits are widely
2onsumed in various culinary preparetion®s and are a rich sourze
of protestive nutrieats. The comwmen names of this crop
are egg plant (English), Bainvan (Findi), Padancksyi (Xannada),
vance (¥arathi), Vengaa (Gujarati), venkaya (Telugu), Bangena
( Assamese), Begun (Beagali), Baigen (Oriya), Xatharikal{Tawdl),
¥azhuthana (Malayalam), Beagan ( Pun jabi) etc.

It is multivated throughout the tropiszal and sube
tropizal regions of the world in an area of 4.32 lakh hecteres
with a produgtion of 57.46 lakk tomnes. About 88 per ceat of
the area (3.79 lakh ha) is restristed to aAsia whish sontributes
about 80 per geat (45.13 lakh tomnes) of the total produsztion
ia the world (Asca., i991).

Briajal is said to be the native of Iadia (Thompson
and ¥elly, 1957). A grest geacticz varietion with regard to
golour, maturity, -hain. vegetative growth and preseace or
absence of spines exists gong the iadigenocus materiel. The
averase vield (15 tomnes/ha) is low in India becsuse of the
low yielding lozal zultivars growa for lozal preferences
(Grubben, 1977).

Brinjal (Sclagu® melongens L.) belongs to the
family solenageae. Over 50 spezies have been reconded in



india belonyiang to the gemus, Jolagyum. Hore than 16 spesies,
sany of whish, 3slosely related to sultiveted brinjal ere foumd
to grow wild in various parte of India. FHowever, it is
diffiult to £ix the ancestry of sultivated egg plants. Conti-
nuous seleztion must have pPlayed a major role in the evolution
and developmnat of the wvarious ultiveted types, Ansieat
rexocds -w:: that it was £irst mitivated in Indias.

There are regional preferenzes for aolour of fmuit.
Purple fruits are st estesmsd ia the northem parts of the
sountry, at long and greean types are preferred in Biher end
Southem Kamateka 4ad round and green in Orissa. The round
fruite with purple soloured stripes are prefersed in
Matarashtra and nort! Famatakd. The =ajor constrasiats in

vields are fruit and shoot horer (lguzinodes aroonelis),
Jansids (Empousan Sp.), Eptlggtge beetles, and root kaot
asmatodes (‘ieloidogyng #P.). The major diseuses are dapiag
off, rhomopeis blight, little ledf virus, 83}erctium and
basterial wilt.

Tre dquality of brinjal frit is assosiated with
reduzed level of phenols and sn3reated levels of sugar® end
proteins. The prenocle and ortho=dihydroxy rhenols have bean
reported to be the -oatriluting festort for bittemens and
disgolouration of fruits (tadla gt gl., i99Ca). Swestness
is assoziated ith total sugars and reduaing sugar soatent
ia fruit. The proteins 4ia brinjal heve high biologizal



value (71%) and digestibility coeffizient (79%) ad are
assoziasted with autritive value of fruit. Fruit demsity, dry
matter content and seed sontent ia fruit are related to
sooking Quality of fruit. Riad th.tm and keeping Quality
index are important fastors for fleshimess aad shelfelife of
fruits, respecstively.

Information on the aature and -lgnuml- of veria-
bility preseat ia population owing to gemetic and aoca-
genetis causes i* an rﬁportnt prereduisite for startiang aany
systematiz breeding programme. It is desirable to kaow the
existing variability preseat for various morpholocizal and
fruit charésters in different sultivars of brinjal. This type
of information zan be of imvense utility for further omop
improvereat programnes.

Yield is a somplex varieble and depeads upon a
large nuvber of factors and their iaterastions. Knowledge of
the assoziation of these chardsters with yield is pre-requisite
to isclate desirable gepotypes, The Lfportance of
sorrelations, direct and indirect effests between yield and
quality paramters need not be over-emphasised in ideatifying
idesl genotypes aad further improvement of the yield and
quality.

The recombination of differeat desirable traits spread
over in differeat diverse genotypes is important for the
improvement of yield and quality in aay srop. The effectivencss
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of teshnicue like Mahalanobis D> statistiz to analyse the

genetis diversity of populations ha® been proved useful.

It is generally agreed that genctizally diverse pareats will
show naximum heterosis and offer the maximum shanse of
isolating transoressive segrecaats. It serves the purpose of
identifying probable parents for obtaining the best recombi-
nants from the population. The preseat investigation aims
to study the genetiz diversity preseat in the material. Sush
studies based on yvield and vield zontriluting traits are
sganty in brinjeal.

Mere presence of a high awunt of genetiz divessity
in populetion may aot be adeduate to effect improveseat over
the best of existing sultivars. The cholize of pareats
poses problems and this is the first important step ian ey
plant breedingy programne aimed at improving yield or other
attributes. Combining ability studies are useful ia
slassifying prarental lines in terms of their ability to |
produse good hybrids and desirable recombinants in segregating
generations. ”

The privary goal of plant breeding is to raise
vield and improve quality of produse from grop plaats through
gene rezorbination. Further, hybrid vigour is a temm
ensompassing phenotypis potemtials of ’1. hybrids to perform
better than their pareats. The gomterzial exploitation of
this phenomenon has been possible in brinjal because the
cost of F; seed produstion and seed refuirereat per unit ares
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are low. ‘ost of the local varieties whish are gromm by
the farmer® have not beea fully exploited. The iaformation
is available on various yield related traits and Quite a
few hybrid combinations have been reported. Fowever, the
information on somponents related with fruit Quality is
meayre. Sporadiz attesmpts have been made to improve the
Quality in brinjal.

Numerous hiometrical teshaidues have beea developed
to generste information on genetiz nature and ode of
inheritande of various characsters amonj Which diallel sross
tezhnique has beea widely used in almost all zrop plants.
Josbining abllity anslysis of Griffing {1956) provides a
guideline to the plant breeders ia selezting poteatial
parents and grosses to be effectively utilized in breeding

Programe.,

CGenetic arshitecture of the plaat also somprises
of morphologizel Jqualitative characsters whizsh are zcatrolled
by major geaes with little or ao iafluence of eavironment.
Sharacter® like zolour, shape, . spiayness of fruit eta.,
are important from the point of consumer preferences.
rigmeatetion on various parts of the plant servesas good
genetis markers for the identificetion of varcieties and
in seed produztion.

Yeerdng &1l these roiats in view, an investigation
wa® zarried out with the following objextives.



i.

2.

3.

4.

S.

To study the genetis variability, nature and
magnitude of genetiz diversity among the 2ollested
genotypes.

To entimate the correlation between vield and vield
sontrituting treits and direst and indirest effeasts
of these traits on fruit yield.

To estimate the exteat of heterosis for fruit vield,
its gomponeat charezters and fruit quality parca~
meters.

To determine the nature of gene astion for yield,
vield attritutes and Quality related paranetess.

To identify the best comidner and best specifis
sross gorbinéetion for use in future breeding
progranes ,

To study the inheritanse of some of the qualita~
tive charazters.
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Il. REVIEN OF LITERATURE

The review of literature pertaining to various aspests
of the iavestigations is presented under the following bhead-
fngs .

2.1 variability and components of variation

2.2 Iater zharaster zorrelations and path soeffizient
analysis

2.3 Genetiz diversity

2.4 FHeterosis

2.5 Gene astion and soubdining ability
2.6 Iaheritance of Qualitastive sharacsters

2.1 vVeriability and somponents of variation

Bariz understanding of the genetiz veriability of
Q\iattmn gharacters is a prerequisite for the planaing of
& breeding programme. The magaitude of variability and its
genetis somponents Oocthe most inportant aspectSof genetio
sonstitution of the breediny material. The geaetizs of metric
traits centres around the study of the extent of variation and
partitioniay it into sonponeats attributed to aforesaid ocauses.

A wide range of variations was, reported for fruit
vield, fruit and pleat morphologizal sharécters in brinjal by
Singb et al. (1974), Sinob end Headpuri (1974), Bhutaad
et al. (1977), Singk and Siagh (1980b), Chadhe aad Sidhw(1983),



prankhar and ingh (1983), hadhas and Peul (1984) end
Nishra and Mishra (199Cb:. Ia general, the varciations gwag
the set of genotypes Were signifisent for ai ffereat shara-
Fters under thelr studies.

Bahadldin ¢t al. (1968) reported the lowest aav
for plant heioht and days to flower. Srivastava aad Sagshan
(19731’ observed highe-t genotypic and phenotyPig J06f££f1-LAamk
of veriation for truits per plant and tro lowert fOr bransl.es
and days to tlower.

’ Mehrotra and Dixit (1973) zeported a wide range of
phenotyrds varistion for fruit yield pur plant, fruit leagth
and plant height and lowsst for top girth of fruit 4a 43
variesties of brinjsl. They odserved high heritaddlity and
high genetis advense for gunber of bra.ustes, plaat heisht and
bottom girth of fauit.

Singh gt ad. (1974) observed a high genotypd2
soeffiient of varistion (gav) for fruit weight, fruit length
and yield per plaat while moderate varisbility estimstes
vere resopiel for fruits per plaat, sesd weight per fmuit and
rind thiskness by Fiseath and rao (19T4). They further
reportes high heritability along with high gmetiz advenze
for number of fruits/plent, sedd weight per fruit éad rind
thizkness in 1l4 =trains of brinjal.

Prased and Prakesh (1974) rerorted high genotypis
soeffizient 0f variation, high herxitability anmd high genctis



advanse for seeds per fruit, fruit breadth and sunber of
branshe® in 10 varieties of brinjal.

Singh and Neadpuri (1974) olserved moderate to
high estimates of heritability for days to first pidsking,
nutber of fruits per plant and plant height while aumber of
branshes aad fruit yvield per plaat had low heritability
estimates in 48 verieties of brinjal. Siagh gt al. (19%4)
reported high heritahility and high genetis advanze for £fauit
leagth, yield per plant and fruit sirsumferease ut fmuit
weight had low estimates of both these parameters in 24
varieties of brinjal.

Mishra and Roy (1976) olwerved high genotypicz
soeffizient Of variation for fiuit weight, number of fruits
and fruit yield per plant along with high hecxitability and
high genetisz advance in @ study of 26 varieties of briajal.

Bhuteni gt al. (1977) reported high estimstes of
genotypris coeffizieat of varietion, heritability and genetis
adweave for marketable fruits and total number of fruits per
plant ia 17 diverse varieties while Dhankhar gt al. (1977)

oserved significzant phenotyriz and genotyris variability for
several sharaczters in 39 varieties of brinjal.

Salehuzzaman and Joarder (1980) studied 15 pareantal
m-mmrlnymwaumauw-umu
genotypias zoeffisient of variation, herxitahdlity and genctiz
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‘advanze for fruit weight, fruit wolume and fruit number per
Plant. Similarly, Singh and Singh (1980d) reported high
estimates of genotypiz soeffisient of variation, hecits~
bility and genetis advence for fruit vield, number of
fruits per plant and fruit girth in seven pacvents along
with ¥, aad F, of their diallel crosses.

Chadha and Sidhu (1983) reported high phemotypis
and genotypic soeffizient of variations for fruit vield per
Plant, sumber of fruits per plaant, fruit breadth and fruit
weight while low estimetes were observed for plaat height,
number of braaches, days to first harvest and leagth of
fruit for both these paraseters in 39 varieties. All these
csharesters had high heritability and high genetic advance
ekzert in the 2ese of plant height and days to first harvest.
Dhapkhar and Singh (1983) reported high gemotypis vaciance
for fruit yield, number of fruits, fruit weight, length and
gireh of fruit, days to S50 per ceat flowering end aunber
of branshes in normal énd retoon zrops of 39 varieties. They
further notized high herxitability soupled with high genetis
advance for fruit yield, sumber of fruits, fruit weight and
nunber of branshes while plaat height, sharasters related
to sise of fruit and days to S0 per seat flowering had low
estimates for both these Parameters. Sinhe (1983) observed
higk genotyrdz zoeffizient of veriation and high heritandlity
| for number of fruits per plaat, fruit leagth, sirsumference
ratio and fruit weight ia 19 vacieties.
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Sredha and Paul (1984) aotized higher genotypis
sceftizient of varistion for gumber of fruits per plamt
gompared to total vield, days 2o flower and plent height
in a set of AC genotypes. They observed high heritahility
soupled with high gemetis adwinzse for total yield and oumber .
of fruits per plant while the other sharasters hed caly high

heritanility.

Copimony ¢t al. (1986) reported high hecitanility
soupled with high genctic sdvenze for f£ruit vield per plant
and fruit weighrt in 27 varieties. Similarly, Kalda gt al.
(1988) obmerved high estinates of both these paranctess fow
aurber of frults per plat, £ruit weight and fruit index
in 36 diverse genctypes.

vadivel @t al. (1988) owerved high genotypiz
soeffizient of variation £Or pumber of fruits, frulit length
and fruit girth in four Fp Progenies of tive parents. They
further notized high hesitability soupled with high gemetis
advanze for aunther of frult? per plaat eaad tmit yield.
vadivel and Bapu (19897 actized high hedtanility for
sesmndary breaszhes, fruit length aad fruit dismeter in Fy
and F; geaeration® of EP 27 X EP 47. Hovever, days to
f£low: zing, nuober of fruits per plaat aad fruit vield had
moderately high heritahilicy in Fp aad high heritacility in
¥y generations. All these above sharzasters had high gen«tiy
advanze. They further reported high coleritebllity estimtes
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for fruit aumber with aumnber of braashes 4ia another study
of A9 genotypes ( 7adivel and Bapu, 19€9 a).

Wehra and ¥ishra (1990D) studied genetia
parameters in F; generation of 8 x & diallel aross ad
ebserved high estinates of genotypda 2ceffizient of varie~
tion, heritaidlity and expested genetiz advende for fruit
weight and fxruits per plant while branahes per plaat, aad
vield per plaat had oderately high estinates for all these
parameters.

Vadivel and Baju (1990a) reported high heritadbility
for fruits peor plant, fruit yisld, fruit leagth and fxuig
Weight in ¥y end ¥y gencrations of kP 27T x 0 47 arces. They
also observed high heritabkility scupled with high genetia
adrance for fruit aumber per plant, fruit length and fruit
diamster ia anocther study with Fy of Pattabhiram x Asmemslal.
Fruit vield, number of fruits per plant and fruit diameter
had high geaotypd 2 roeffizient of varistion while days to
flower and plaat height had low genotyria soeffiient of
variation ( vadivel and Dapu, 1990b).

Nalnsr et al. (1991) studied F, progeny of four
dntervarietal srosses and observed high heritability soupled
with high genetia gdvéace in two zrosses namsly, S+ 19 x 51 )
and S 19 X 34 2 for aumber of fruits per Pleat, fruit weight
and fruit yield per plaat. .y

g
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In general, the omponeats 0f genatis parévcteors
reported for fruit yiell, yield related fruit attcilhutes
and orphologisal sharazters by various workers were baved
on limited gumbor of geaotypes Or segrejeting populations.
Reports on fruit Quality related zomponeats like stalk
lcngth of frult, fruit density and keeping quality index are
aot arailable exzept for a report on sesd welght per fruit
and rind thickness (Hiremeth aad Rao, 1974).

2.2 1ater sharadter gorrelations aod path soeffizient
Snalyeis

Correlation xoeffizient analysis mcesures the mutual
relationship betwesn various plant sharasters and deterines
the sompomeat sharcedters on wrish selestion san be based
for JAmpro-enent in vield., Phenotypdi: sorrelation ie the
obrervable sorrelatioa between two variabless it ingludes
both genotyrdi: and environ sental effests. Genotypds J0rfe~
lation, m the other haand, i2 the inhervat essoziation
betweea two variabless it may be either due to pleiotrxopiz
aztion of gene?, liakage or both or due to developrentally
iaduced relsticastips. Fleiotrofy doer not neessarily
sause & detestable zorrelation besause it iv gencreted fiom
magy f0ld effests of gawe(n) on more than one zharastes.
Sorrelaticns are telpful to assertain the real somponents
of yield whish 48 a j0omplex sharaster. The jJosrelation
soetfizient indirates the degree of relationship between
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sharasters hut it aloae does not Jive the dlesr pisture of
assoziation betwveen vield and its fsomponents. The knowledge
of direst and ifndirest effects of yield somponeats on yield
is importent for desi-onin: suitable selastion strategies.

. The sonzePt of path aceffisient analysis ves
orisinally developed by wright fa 1921 g, the tezhaiQue
was first ysed MOF plant selestica by Deway 4ad lu ia 1959,
Path andlysis is sinmply & standardised partial regressioa
cooffisient whiat splits the sorrelation coeffizients lato
the measures of direat and indirest effests of a set of
indevendent variables on the dependent variabdle. The path
analysi? unrawls wWhethor the assosiation of these charazters
with yield is due to their direst efiests on yield or ins @
sonseJuenze of thedr indirest effests via some other trait(s).
1£ the cocTelation between a soxponeat gharaster and the
vield is &ue to lare direat effects, seleation 3sm be useful
tor sush g sharazter An oxfer w Anplove yield. 3But if the
a0rrelaticn is nadaly due to indirect effeat of the charaster
through enother sompoacat trait, the breeder has to selest
for the latter trait througl whish the indirest effest is
eertad.

Gotoh (19%56) rewaled that genotyriz sorrelatioans
were higrher than the rhenotypis ones and high positive
sorrelation between plamt height and stem dismetasr.
Bahalildin et al. (1968) reposted that short Plent end early
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flovering were positively sorrelseted with large nmabsr of
fruits and lony fruit shape. Hiremath and Rao (1974) ob=
servad highly eignifizent positive sorrelation between fruit
yield and nunber of fruits per plant while rind thidmess vas
asgatively sorrelated with fruit yield. Thet yield per
plant v highly and positively sorrelated with muaber of
fruits per plant, vas reported by several workers ia boiajal
(Slrivestava and Sastaa, 1973a), Singh and Nandpuri (1974),
Singh and Xhanas (1978), Singh aud Siagh ( 1980a), Saleluzsasen
and JoarSer (1980), Dhankpr sad Siagh (i984) and Randhere

ot al. (1989).

Siagh and Fhanaa (1978) obscrved that plant height
did act show sy assoziation with plaat spread and auder of
braazhes ut it was negatively sorrelated with fruit murber
md yield. Xalvaasrundarsn (1979) found that yield per
plant was positively gorrelated with flawer diamter, fruit
volune and fruit diameter, while it wes negetively sorrelated
with fruit leagth.

vijay 3t al. (1978b) reported that yield ves
positively sorrelated with fruits per plamt, length of frait,
number of braazhes, wz2ight and sise of fruit and it ves
m&tively' wrrelated with days to flowering both at
phenotypic and gemotypia levels.,

Mak sad Vijlezungen (i980) showed that f£muit

vield was positively Jorrelate! with punher of fruits, mean
‘T 3635
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fruit weight, fruit leagth, nurtber of primary branashes and
munber of seeds per fruit.

Singh and Singh (1980a) studied the association in
90 F, populations and observed that fruit yield was posi-
tively correlated with plant height, aunber of fruits per
bransh, osutber of fruits per plant aad fruit diameter hoth
at phenotynpiz and genotypiz levels. It was negatively
sorrelated with days to flowering at phenotypiz level ut
positively at senotypiz level. Fruit digmeter and sumber
of fruits per braach wére the main fastors contributing to
fruit vield,

Singh and Singh (1981) reported positive correla-
tion between fruit vield with fruit leagth, f£ruit weight
and number of fruits per plant while it was aegatively
sorrelated with days to flower, plant height and fruit girth.
Fruit gircth hed direst effecst on yield followed by fmuit
length and fruit weight.

Sinha (1963) notiged positive sorrelation of
fruit vield with gumber of fruits per plant, plaat height
and number of braaches per plant both at genotypiz and
phenotypic level while fruit vield was positively correlated
with fruit leangth and zircunferense ratio at genotypis level.
Fruits per plant, fruit length and sirsunference ratio had
maximum direst effest on fruit yield.
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Chadha sad Sidhu (1983) observed that total yield
per plant had positive and significent assoziatioa with plaat
hedght, mumber of branthem and fruit welght and negatiwve
association with dgys to girst harvert. Plaat height wee
positively assoaiated with fruit bhreadth and fruit veight,
mumber of fruits, length and breadth of fruit and weight of
fruit were positively sssosisted with each other, exaept
fxuit lenoth with weight and breadth of fruit.

Dhankhar and Singh (1983) rerorted thet fruit vield
per plant was positively assoziated with oumber of braanst.es
and number 0f fruits per pPlant, ¥While it wes negatively
sorrelated with days to 50 per gent tlowerin and fruiting.
They further observed aggative orrelation of number of
fruits pver Plant with weight of fruit, gizth of fmit and
days to 30 per semt flovering and fruiting and leagth of
fxuit with girth of fmit, doys to 50 per swat flowerin; and
fruitint and plant reight.

Zhadha ant Paul (1984) reported sioaifirant posi-
tive zorrelation between totel fruit yield pexr plant with
aumber of fruits per plaat and plaat height and signifissat
negative sorrelation betveen vield per plant with aurber
of days to first flower. mat, Sharma gt gl (1985) obererved
that fruit yvield per plant wes positively correlated with
aumbexr of fxults pur plaagt and peth andlysis revealed that
fruit vield was direcstly séffedted by fruit sunbder,



18

Xhurana ¢t al. (1968) reported that fruit yield
was positively sorrelated with fruit dismster and fruit
weicht and it wes negatively sorrelated with fruit length.
Number of fxuits was aegatively sorrelated with £ruit dis=-
meter. Path aalysis revealed that leaf area, number of
branzhes and ste weight had direat rositive effexts oa
fxuit yield in study of 17 genotypes,

vadivel and Bapu ( 1988) revealed that nunber of
frujts per plant, nurber of branches and fruit weight had
positive direst effest on fruit yield, while plant height
and days to flaWer had negative direct effest on fruit
vield. Trey odserved that fruit vield was positively ::orx;-
lated with sumber of fruits per plent, nunber of branzhes and
fruit length, while fruit vield was nogstively sorrelated
wvith days to flower and plant height in & set of 19 bainjal
sultivarss, '

vedivel and Bapu ( 1989d) reported that auvher of
fruits per plant, aunber of branstes per plant, plant height
and fruit weight directly affestel the fruit yield per plaat
in descending order of Amportmce. Hunber of fmuits per
plant had negative indirest effest through fxuit length and
fruit weiqght on fruit yield per plaat in ¥, progenies of a
sross between EP 27 x EP 47.

Ramdhawe et al. (1989) observed highly signifizant
sorrelation betwemn fruit vield snd suvber of fruits Per plaat,
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frudt length and fruit weights and fxuit weight with fruit
girth. Fowewsr, negative assogsiations were found between
fruit numbers per plant and fruit weight, fruit leagth nd
fxuit girth. Path analysis revealed that number of fruits
per plant md fruit welght had maxium direst effest on fruit
vield. Prruit length had direst positive effect oca yield
but, it had & high Lindirest effect through fruit weight and
8 negative indirest effest through nusher Of fruits pert
plaat.

Mishra and Mishre (1990a) observed that £oult vield
Por plant was positively sssosiated with plant height, girth
of main sten, fruit vweight, asunbher of braashes aad fruits
per plaat. Positive as~oslation were also found between
fruit length, fruit girth aad fmuit weight, while fruits per
Plant was neguetively dJorrslated with frult gixth and fxuit
waight in & study of 30 genotypen. Path snalysis revealed
that aumber of fruits per plamt, fruit weight ad branches
per plant were thes most important sharactess sontributing
towards yieM.

rumar ¢t al. (1990) reported positive jorrelstion
between fruit vield per plant with fruit length, number of
primazy branches and aumber of fruits per pPlant ut it was
not >orrelated with fruit dismeter in 21, a set of :ultivers,

Nainar gt al. (1990) studied sorrslation and peth
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analysis in 7, prugenies of four orosses and showed that
sunber of fruits per plant had positive signifizent 30rre=
lation with fruit vield per plant in all the four srusses.
Number Of fruits per plast, fruit weight sd fruit length
exhibited direst positive influemoe on fruit yield per
plaat ia that order in all the four =2rosses.

vadivel snd Bamu (1990b) studied sorrelation in
Fo populetion of Pattaohiram x annanalai gross and revealed
that fruit vield wes positively sssoziated with numher of
fxuits per plant, fruit length, nurber of branches and
plaat heighs.

Devi and Sankar (199)) studied dizest and indirest
effexts of different vield -ontributing traits on fruit yield
based on phenotyris sorrelations in 13 diverse genotypes.
Hutber of fmits per pPlant, fruit diamster and fruit weight
had direst positive effext on fruit vield in bxinjal.

In geeral, the sorrelations, direst and indireat
sffeats of fruit yield with yield related zompoaents were
reported by wvericus worker® in different s~ts of geaotyres
or segregating porulation in brinjal. The assoriation of
vield and few cuality Para wters like cind thi Jmess (Hiremath
and Rao, 1974) and number of seeds Per fruit (Bl aad
Ajlarunian 1980) were reforted. The sorrelations of fruilt
quality paramster® like stalk length of fruit, fruit msily
and eeping quality index with fruit yield have not besn
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reported by earlier workers. Therefore, sorrel«tiome direst
snd indireat efteats of Sifferant f£fruit uality paransters
on vyvield and its sonpoamats will be useful for simultanecus
smprovement of yield aloag with fruit quality in brinjal.

2.3 ometiz divemwity

A suzoessful boeeding progremm reduires enough
divermity amag germplasn available. 'ore diwerse the
yarents, within & reasonable range, better «re the shandes
of iwmproverent in yield and other zharasters uader sonsiders-
tion, The literature on gJenetic diversity is szaaty in
brinjal.

Lal and Scivestawe (1978) studied variabiliey in
42 genotypes of brinjal and >lansified them into four clusters
besed an D? analysis. luster I, II, IIX end 1v had 20, 19,
2 and L veristies, ruspestively, <Clusters I &ad 11 hed
minimam divesgense wheress zlusters IXI and IV exhibited
maximunm divergonge from other aslusters ad between them,

phankhar gt §1. (1979) identified five genetisally
diverse zluster® from a set of 4C genotypes based on the type
of damage by lLensinodes grtogalis . There was sonsiderable
shiftiny in the allosation of genotypes to different slusters
in normal and ratoom arops. Iantersluster distanoe was largest
between clusters 17 and v 4a aornal arop while in ratoom
orop, interzluster distanse was largest between sluste:w
3IX amd V. ‘
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Tambe { 1984 identified tive sluster from 28
varieties of bhrinjal with substaatial genetiz diverjence
between then,. CJlusterms A, B, 3, D and R had 7, 4, 2,2
and 10 varieties, respestively. The naximun interzjuster
distense was betwesn D and E slusters and minim= inter-
gluster distante wWas Detveen A and B 3lusters. The geogra~
phizal distrilution 4id not necessarily follow slustecging
pettera 4in brinjal in his studies.

sidu and Chadha (1988) reported five distinot
mrphologisel grouys resognized speaifisally by total yield
and smaber of days to first harvest through metroglyph and
index syore aalveis of 39 indigenous and few exotig
varieties of brinjal.

in general, the reports on genetiz diversity ece
few in available genotypes. The informacion on genstis
diversity ia the colleaticas of local varieties will be
useful in the selestion of paceuts La improvaneat Of brinjal
K0P

2.4 petercois

-

Mmgai and vida (1926¢) were probably the first to
ohserve hybrid vigour in 3r0s=268 amOng some Japanese
varieties of brinjal. later on, Kakisski (1928), Daskaloff
(1941), Pal aad Singh (i946). Odland and Hold (194E), Mishra
(1961), Peter and Singh (1973), Vijay and Nath (1978),
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Bhutanl ct gl1. (198C), Dixit et al. (1982), Balaohem gt al.
(1983)7 sidMu and Nhadha (198%), Dixit and Camtar (1987),
Zhedha gt gl. (1990b) and Shankaraiah and Aec ( 1990) rxepor-
ted heterveis for differeat sharazters in brinjal.

2" .L

Most of the studies have revealed Leteroeis for
earliness while in a fow studies, hetercsis for lateness was
ohserved. RNagai and Xida (1926) observed heterosis for
days to floWeringy in F, hybride. Rakisski (1931) reported
that the first harvesting tise amd earlines: was generally
found in most of the osrosses then that of parents . Daskaloff
(1937) notized that all the arosses in his study surpiesed
their permats in earliness. Earliness in flowerin; ad
fruiting has also been resomded in brinjal by Daskaloff
(1941), Odland and NOLl (1948), Capinin end Alviar (1949),
Mishra (1961) and Raman (1964).

Bahd-Eldin ¢t al. (1968) notizel earliness in the
F; bybrid of Blask Beauty X P.I. 169651, Oganesyen (1971)
observed domdnane of earliness in rv9ses in whish the
parents differed somparstively little from eash other.

vishwanathaa (1973) oiwerved bheterveis for
earlin: sz in eight iAnterwerietal hybrids £rom arceses
davolviny five parents. Genolhev and Popova (1973) obsarwved
strong heterosis for earliness in eyg plant hybrids, 1-8 x
No=12 and NO=2 x Delizatesze. Todkar (1975) and Xohinkar
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{19680) also rerorcted that rl rybrids showed earlinees in
flovering and f£ruiting.

-

Chadha and Sidtu (1982) obserwd a range Of 140
to 16.62 per 2ent nogative hetorosis over better parent for
aumber of days to £ixvt harvest. while Patil aad Shinde
(1984) reported 26.7 per seat of all the Srusses Vere
sioni fisantly earlier than thedr better parests. Sidm and
Chadha (1985) reported three 2rosses to be esarlier to thelr
mid «nd better paceantt, Shenkaraigh and Reo (1990) also
ebserved earliness in threoe zrosses over the best Parent.

Fowever, Ojenesyan (1971) reported that in some of
the sroeses, F & were intermediste betwesa the pareats,
sital gt 3. (1976), Selehusse™an (1961) md Chadba gt al.
{1990 b) failed to get heterosis for earlinees ia brinjal.

2.4.2 Fzujt vicld peg pleng

Rybrid vigour for fruit yield per plant has been
reported by mamy workers (Xekisaki, i93C, 19317 venkataraneni,
19467 Pral an? Singh, 19495 Gotoh, 19527 Mishce, 19617 rvomoashi,
19637 Raman, 19647 Tivari, i966: Bahe«Eldin gt gl.. 196862
Thakur gt ale., 19687 Silvetti «nd Brunelli, 19707 Saossizold
et al., 19727 Lal gt al., 19747 Drarmsgowda, L9752
Oganesvan, 1976 and Porove gt al., i976). The hetervsis ia
these studies zranged from 8,00 to 142.37 per seat over thelr
parents.
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Singh 8 al. (1978) reported wide range of hete-
rosis in their studies with eight pareats and 20 ¥;s.
Maximum heterosis vas 106.67 per zseant over better parent in
the sross Sel S x Pusa Purple Cluster. The heterosis for
fruit yield has also been reported by Dhankhar gt al.(1980),
¥ohinkar (1980), Cheah gt al., (1981), Joander gt al.(i981),
Dixit gt al. (1982), Kandaswany gt al. (1983) and Balawohan

ot al. (1983).

Chadha and Sidhu (1982) reported & range of 6.50
to 142.19 per seat heteruvsis over better pareat in 19 of the
21 crosses. Patil and Shinde ( 1984) olserwved sigaificat
positive heterosis in many srosses. Sidhu énd Chadha (198S)
reported a raage of 7.42 to 45.71 per seat hetercsis over
better parent. Dixit and Gautan ( 1987) also reported
sioni fisent heterosis over the best pareat in four srosses.

Chadha gt al. (1990h) studied heterosis in a
seven parent half délallel for two seasons. Two hybrids
showed positive significant heterosis over better pareat
in both seasons.

2.4.3  mumber of fruits per plept

in several of the =studies =20 far reported,
heterosis was on the positive side (Nagal and Kida, 19267
Lantizan ¢t al., 19367 vomoshi, 19637 Ranan, 19647 Tiwari,
19667 Chowdhary, 19667 Jadhav, 19677 Baha=Eldin et al., 19687
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Thedmzr ¢t al., 19687 Randrawa and Sukhija (1973), ishwmatham,
19737 Lal et al.. 19747 Todkar, 197%; Foprova ct al.. 19767
Rani ¢t al., 1977 Joander et al.. 19847 Chadba and Sidim,
19827 Dixit gt a}., 19627 Balemorea et gl., 1963 and Dixit
and Cautam, 1987) for the zharaster.

Chadla and Sidhu (1962) olwerved & range of 1.78
to 176.62 per sceat heteirosis Over better pareat ia 11 of the
21 grosses studied. Similerly, Dixit ead Gautan ( 1987)
reyorted & ranjge of 3,80 to 60.1 per ceant heterosis over
better parmt. Shankaraial and Aso (1990) obserxwved signifi-
sant ypositive heterosis over better pareat in five arueses
for the number of fruiting braaches.

2.4.4 DPlapgt height

T™he manifestation of heteroeis for plant height
has Deen reported by many workers (Xakizakd, 19317 Odland wnd
Noll, 19487 dshre, 1961 Raman, 19647 Tiwari, 19667 Thakur
ct al., 19687 viswanathan, 1973 Feter and Siagh, 1974 aad
singh €t 81., 197€).

Thaku: gt 4l. (1968) observed m inaressed haeight of
¥ hybrids whiat varied from 20.1 to 43,9 per sent over the
mid pareantal values., Peter and Siangh (1974) observed «1.16
to 19.6 and =11.14 to 23.49 por oeat of heterveils in the ¥
over their better and ~id parental values, respestively.
Singh et al. (1978) slso reported similaxr magaitude (0.7 to
23.7 per zent) O0f heterowis over oetter Perent.
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Shadha ant S4dha (1962) cxeported & reage Oof L.29
to 30,32 per seat heterosis over better paremt in 13 3rosses.
Sidhu an¢ Chadha (1983) olwerved a renge of & 5. to 23.64
Por zeat hetercsis over better parent. Chadha gt a.(1990D)
reported sigaifizant positive heterosis over better paremt
in nige of the 21 srosses gxown in two seasons. Shankaraieh
and Rao (1990) olserved signifisant positive heterosis in

!;n of the 19 arosscs,

2.4.8 Elmgt spiegd

Pal and 3ingh (1946) reported heterosis for plant
spread (10,3 to 65.6 Per ent) Oover the memn Of the pareats.
Superiority of ¥, hybrids of briajal over their parents ia
respest Of spread of the plant has also been rerorted by
Mishrs (1961), Jadhav (1967), Rajesekharen (1970), Todkar
(1973) and Cheah gg a). (1981) and Shamkaraish and Rso (1990),

2.4.6 umhey of branches

mgai and xide (1926) notized hetervsis for number
of branzhes. Pal and Singh (1946) obmerved heterxuvsis for
aumder of branzhes f£rom «3,2 to 65,7 per sent and =6.9 to
S4.4 per omat over ®mid purent and superior parents, respe-
stively. Mishrs (1961) reconded maxioum insrease in the
numher of bréanshes 4a hybrids up to 41.6 Der zent over male
porent sand 39.6 per sent over female parent.
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Feterosis for nuuber of branshes las also besn
reported by Jadtav (1967), Thakur gt al. (1968),
Rajasexaran (1970), Readhawa and Sukhifs (1973}, Todkaer
(197%), “hadra and SidMa (1982) and Balemohan ¢t al.(1983).

Patil and Shinde (1988) reported 13.3 anmd IC.0
per sent of 23r0sses oL primery and sevondary braashes,
reapestively whish showed sigalifi~ant heterosis. Singh
and xumar (1968) olserved heteroheltioeis for number of
braashes in srosses Pusa Furple Clustes £ H, aad PPC x Sel.S.

Shadha gt gl. (1990Db) obserwd negative hetervsis
Oover better parent ia magjority of arvsses for primary bran-
shes in two seascas while Shankarsieh and Reo { 1990) reported
signi firant Positive hetexosis over better parent in five
axosses for nuther of fruiting braghes,

2.4.7 awgrace frult weighg

Several workers have notizred heterosis for fruit
weight (Laantizan gt al., 19367 Gotoh, 19337 Mishra, 19617
and Ranan, 1964). Jadhav (1967) observed heteroeis for
the average weight of fruit was batween -98.01 and 44 .88 per
geat. Thakur gt al. (1968), randhawe and Sukhd ja (1973),
vishwandthan (1973), Todkar (197%) and Utal e} a). (1976)
also rerorted apprexidble heterosis for this sharaster.

Chadha and S5idhu (1982) observed a oigal fiant
heterveis over better purent in five out of 21 s, S5idim
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and Chadha (198%) reported a ramge of 3,77 o 67.39 per
aent heterosis over better pareat in 18 y,e. 84 1axly,
Dixit and Gautam (1987) reported a range of 6.7 to 464 Der
sent heterosis over better parunt ia 30 F;s. Chadhe g ).
(1990h) olmerved signifizant negative heterosis for averege
fruit weiglht Oover better perant in majority of the zrosses
in two somone.

204,86 Imit leogth ang pvit gAFth

Jadhav (1967) observed heteraess for leagth of
fruit hetween =8.92 <nd 29,68 per cent. Vishwunathan (i973)
and Todxar (1973) also reported appresiable hoterosis for
fruit length while Lal «§ al, (1974) observod heterosis in
one 3ross ¢to the extent of 16.9 per sent for lengt!: of fouit.

Jadhrav ( 1967) rerorted heterowis of ~13.23 to S.49
per seat for fruit girth. Todkar (1975) also olwerved
beteroeis for girth Ot fruit while lal et gl. (1974) 4id ook
£in4 any heteroeis for the charaxter ia his study.

Shadha and Sidhu (1982) observed heterosis in the
range of 1.29 to 70 and 38,10 to 1T7,37 per zsent oOver Loetter
parent for fruit lenctl: and breadth of fruit, reerexrively.

Patil and Shinde (1984) reported signifizant
hetexosis in 6.7 and 26.7 per zent of 3rosses for fxuit
lenoth and fruit girth, respeztively.



Sidtm and “hadha (1985) olmerved a range of M.87
to 121,80 and 10.44 to S0 per sent heterusis over better
parent for fruit length and breadth of fruit, respestively.
Fovever in the study of Dixit and Gautan ( 1967), oanly one
ot the 30 hybrids had positive heteroais over better pireat
for fruit length. Fowever, nooe of the Jroeses shoved
heterceis for fruit girth.

2.4.9 Fruit degsity

pharagoude (197S) reported the heterceis for fauit
dennity £1om «49,C €0 142,02 «57.60 to 174.44 and «18,22 ¢o
€.2% over mMid pareat, better Paremt and best parent, reope-
gtively. WNt, Salimatr (1979) 444 not find heterveis over
either mid parent or over the better paresat values.

2.4.10 Egering JQuality dndgs

Salimath (1979) reportad a wide zange of haterosis
for keerdiny Qality from «32.08 to 40.27 aad «65.32 to
110.36 per 2eat over mid and better pareat  respestively.

24.11  Seed welgtt per frullk

pharneyowda (1973) reported the raxye of heterosis
from «57.92 to 138,56, «106,53 to 416,62 and 93,19 to
635,26 per 2ent over Mid, better and best pireat, resposti-
vely for aumnber of seeds per fruit. Fopova gt al. (1976)
aotized apprecziadble lheterosis f£or pumher of seads pex foult.

30
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Salimeth (1979) reported a reage of heterceis
between «81.57 to 108,089 and =40,38 to 250.56 per sent owerx
mid and better parmt, respestively for number of seeds Per
fruit.

2.4,12 and 2al o of

Mishra (1966) reported an insrease (mucimum 28 Per
Jsat) ia total solids in some hybrids than in pareats.
Forever, there wast no marked differeace in total sugers
betwesn parents ond t" hybrids in brinjal.

Dahiye et al. (1984) reported that none of the
hybride exbibited sigaifiant hetexrosis over superiorxr and
best parent for dry mitter. Five hybrids showed positive
heterusis over superior pareat for total sugerw whish varied
from 0,40 to 8.%6 per 2ent. WO hybrids nanely, lLudhiama
lozal loag X BR 112 and Ranares Gient x PPL showed positive
heterosis over hest pareat.

Singh g¢ al. (1988) reported &4 range from 6.51 to
B.77 per seat dry matter in fruits Of eight Parents, while
their 2% hybride renged £rom 6.23 to 8,08 per seat dry
magter. Crude protein rnged from U.,91 to l.li per sent
aad C.92 to 1.1C per seat 4in Parents and hybrids, rerpesti-
vely. Total phenocls veried gvom 110,08 to 143.24 y per
A00 g aacd I0Ll to i62.689 my pexr MO g fresh fruits ia purents
snd hyhiids, respestively in brinjal.
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in general, the heter:sis for yield and diffeoeat
vield somwponents have hgen reported by mmy workers in
brinjal. Pew vworkers have reported hetercels for fauit
Quality peraceter® like fruit deasity, kesping Quality
index, sesd weight Per frult, 4ry mattery, totsal sugars,
total phenols and =2rude protein. The informstion in simile
taneous ivproverent of yield along with differeat fruit
cquality paramcters will be useful in hybrids for its further
exploitation.

2.3

™e cajority of the metris sharaXer® are governed
by polygenes and study of inherxitanaze of these sharastexs
is important to geoertain the genetis basis. Amng the
several hiometrisal methods, the diallel malveis is widely
enployed in the study of inheritanse of metris traits. The
diallel method is more sophistiseted to ewvaluate geuetis
aspests adefuately in one generation end unaffested by
segreqation amd linkage. It is also usefil ian measuring
hybhrid perforgnde and gunctia arstitesture of parents,

T™he diallel analysis technidue ia whizh a somplete
set of ¥, hybrids inakuding psreats and/or resiprossls are
used, was first proposed by Jinks and Faycan (19%83). Later,
CGriffing (19%6a) suggested two other modified dialle) Methods
Whish inzluded a set of F; hybrid oaly.



33

ariffing (19%6a) exanined aritically the sonzept
of somhining abllity aad sonsluded that when a set of inbred
1ines is used in & diallel arossing system, & genetis inter-
pretation in terw of quaatitative inberitanze is made po-
ssible by the fast that the analysis is really a “ganmme”
gorbining ability malysis. Tras, the gmetis properties of
a 4iploid individual may De regarded a» a somhination of the
genetis properties of the two gameter Whigh unite to form
the individuel. The averaje performsnze of essh single
gross progeny is brokean iato sonronents relating to general
sonhdning ability ( main effests) end speaifis comhinimg
shility (iaterastions), assuming & fixed model, in a diallel
sross analysis. GCeneral sombining ability (gss) is som-
posed of additive effexts as well a8 additive X sdditive type
of epistasis, vheress, speaifis lomdining ability (sge)
involves both dominence aad epistasis (Oriffing, 1936D), The
performanze Of a sinjgle >ross san be adeluately predisted
on the basis of generul sosbining ebility if sce meen square
is not signifizent. On the contrary, the sigalfisense of
824 mean squarse deter:ines the fnportanze of interastions
ia the perfor-anze of single aross pProgeny. The litervture
pertaining to gene astions and somhining adlity S&a briajal
48 presented below.

Saossiroll ¢t al. (1972) observed epistatiz
effeats for date to gathesis, plant height and earliness of
meturity in & six vericty F) aad ¥, diallel oross analysis
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by Fay-an's mcthod. The domdnance estimates for fruit
yield per plant and synshrony of ripeainy were 0,73 and 0,80,

Singh et al. (1974) reported sionificant variances
for GOA and S A in Fy and Py genadrations of a seven ‘rariety
disllel for all the six sherasters studied. AMMditive gene
astion was olserved for deys to flowering, plaat lLeight,
aurber of fruits per plant, while non-adiitive gene 43tica
was predominént for yield per plant and fruit girsth in F,
and P, gemerations. Masber of fruits per plant showed more
prosounzed epistatis gene <3ticn in ¥y gemerction. Mone of
the rarents and hybrids were good for all the sharasters.

Peter and Siagh (1974) revealed that day® t@o
flowering and pumber of primary braacshes were govemed by
non=-additive gene astioa, wiile length of fruit and equatoriael
Perimeter of fruit were governed hy additive gene action in a
S xS diallel] analvysis. Both alitive an? non-adlitive
aens Aztions governed the expressions of weight of fruits
per plant (yield) and plant height.

Lal an? Pathek (1974) olwerved predowinanze Of
adiitive gens axtion for all zharasters in a 7 x 7 diallel
sroes, Sindlarly, Gill gt al. (1976) omerved predominsnze
of adiitive effects for st of the sharazter® studied in
six veriety diasllel witiout readprosals aad their regreg«ting
gencrations and bagk Jrveses .
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Dharwegowda (1977) notised additive and non-aiitive
effests for all seven gharazters studied eioept for seeds per
fruit in & nine veriety diallel. Over-dominance was notiged
for seedz per fruit,

Srivestava 4ad Bajpal (1977) notized higher addi-

tive genetis varisnze than oon~additive geanetiz vaxiamae

for number of days to flowering end plunt height, wiile the
oprosite ws notised for nurber of branches and plant spread.
General «od specifis combiaing ablility effexts were =igalfi-
gaat for all zharszters exotert for the mumber of day® to
floweringe. Jrosses with high specifis combiaing ebllity
efforts tended to be those whose pareats had qood general
sombininy ahility.

vijay gt al. (1978a) observed signifisent gta and
s3a variendes in a4 6 x 6 disllel malvsis for all the four
sharastery studied. The magaitude of ¢g38 varianse wae
higrer than $2& vaziaace indizating the greater i pocstance
of additive geas aztion.

Singh gt al. (1978) observed pareats T,, T, aad
Pusa Purple loag to be good Jomikiners for yield and ezrliness
in 15 x 4 line x tester. -

Dharmagowda gt 4l. (1979a) reported paxtial
domlnance for all charazters exsept auder of sesds pPer fruit
whish was overdominaat 4n 9 x 9 diallel analysis., ‘uktakeshi
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had good goa effeat for vield and days to floweriag, wiile
Azkgusumar had good goa effect for yield, aunber of fruits,
fruit deasity and punber of seeds per fruit.

Siagh gt al. (1979) rerorted the predominaanze of
non=-additive gene axtion for days to flawering, number of
fruite per braash, fruit weight and yield per plant both in
¥, and Py. For fruit girth and fruit shape index, additive
genetiz verianze was lamer than none-additive genetis variaace
in both geaneratioas in frastiocnal diallel involving 20
~arents, 90 F; aad 90 Fp+ Fusa Purple Sluster, BOL and Pusa
Purple long were found to be good general gsombiners for fruit
vield.

Siitu gt al. (1980) notised that both additive and
dominant gene effexts were important for fruit yield per
Plant, fruit length, and deys to flowering. Additive gene
effests were more Amportast thaa dominént gene effects for
fruit number, fruit weight and frui: girth.

Bhutani et al. (1980) motized both additive and
aon~additive gene effexts for all the charesters in study
with 6 x 6 half diallel. Iloa-ddiitive geas effests wvere
predominant for €fruit vield ver plant. Pusa Purple loag,
nr 112 and aurchey were the best generasl sombiners for most
sharaster®. The srosses PPL x 7 34, Puse Kraati x Ausiey
and Br 112 x Sel-2€ were with high ssa values for yield.
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Joadder gt al. (19€1) notised dominanie effests
more than additive effests for most haraxters in a study
of five single arosses with thelir parents, Fy., BC; and BO,
at two lozations. Durlizete epistasis vas sean for all
sharazters. Thal x Japami showed highest huterosis for
vield at both lozalities.

Boriker gt el. (1961) observed predominanze of
additive genetia effests for fruit yield per plant, plant
halght snd susbur of breacies Per plaat in & 4 x 4 dialleld.
Yield per plant was aleo influensed by aon-additive effecsts,
while 3ingh ¢t al. (1981) rerorted high sperifiz somadaing
ahility warisenzes for all the seven chacazters studied in
1% line x 4 tester agalvsis,. Fouxr srosses had signifioant
#3a effedts for yield per plat.

Dixit gt al. {(1982) notized highly sigaifizant

" differgn™e for g2a and s3a for all sharasters, exaept
fruit length and fruict girth for sze. General comhining
ahbility effe-t? were nreater than sxa for all sharaaters.
Puca Purple loaq, FH,. S, ¢ %0d Aushey were the best gemeral
sonhiners for mowt starasters. The bhest speclifizs jondnde
tion® were PPL x Aushay, Br 112 x R 34, PH4 x Pusa Kzaatd,
4 x "16 and PH4 x Aurhey for total yield.

3ia9h gt al. (1982) mrorted thst over-dominande
Played a major part ia the manifestoetion of heterosis followed
by purtial dominande in five ¢OP yielding crossee ., . animm
heterosis war 140.19 per 2ent ia PPL x 3317 for yield.,
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Salshuszaam and Alam (13583) reported that the
additive gene effeaxts predoninpated for fruit weight, while
dominanze éad duplicate epistasis were most important for aue
mher of fruits agd fruit yield per plant by six genecation

motn analveis for two Sroescs.

Dixit gt al. (1984) moticed importanze of both
additive and noan-édditive gene actioa £or fruit yield per
pPlant, nurber of £fruits per plant and plant height. AMditive
gene axtiocn we® important for frulit length, fruit sirunfew-
renze and veight of fxuit An 8 x 8 Lalf diallel analysis.
Partial dominante was observed for all sharaxters, ex>ept
for fruit yield per plant and rlant reight whizh weres sontro-
l1led by over-dominende and somplete dominance.

S5iade and Putil (1964) besed om their study with
S lines x 3 testers, olserved sighifisant verismoe for all
sharaaters &ue to fe.ale, ™ale and fendle X male iaterastions
axept for primary aad secondery bhranshes arong pareats, aond
primary braanshes a™onj 3v0sses. AMRg female Paronts, Arka
rusumikaer had high gua effests for number of fuits per
plant, fruit length an? fruit yield per plant. ATong males,
Asad Kraati had high goa eftects for plant height, fruit
leagth wad fruit yield per plant.

Fatil and Shinde (196%) notizsed highly siganifizamt
varianse® due to OCA and SOA for all the ~harazters in a
7 x 7 helt dlallel snalysis. The predomiaanse of additive
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gen® astion wis observed for plast height, auiber of prie
mary hranahes, auber of sesondary branzhes, fauit leagth,
fruit girth, fruit weight axd fruit yield except plant spread.
™e g2a effests Andieted that acne of the peIunts was a good
gensral sombhiner for all the sharasters,

Dahiya gt al. (1983) odsexved sigaifiommt vecimde
due tO GZA and S>A for all the ~harazters ia a study inavwol-
viag 10 line x 4 tester andlysis. Pareats Ludhiana logal
long, Puea Fraatd {3 ), FPL and M4 (4 ) hed high g3a for
moet Of the shiérasters., CJroo9 Tel.l=l X BR 112 exiibited
highest sze for totsl yield.

Gopdnat! a 'adslggeri (1966) notized signigirant
additive, doinanre and apittetiz gene effests fOr days to
flower, plant height, aurcher of fruite per plant, fruis
length, fruit breadth and fruit yield per plant in a six
geaeration andlysis ianvolving wne aroes.

rumar and Ra: ( 1987) notized predominanze of
adiitive genctis varianze £Or six yield relate3d and phenolo-
gizal traits and non-additiwe genetis varianse for early and
total fruit vield per plant in 2 € x 6 half Adlallal analysis.
Pusa Purple long, PP, Pant Sancat and 13 werge the best
gencral soT™Mapess 1y the pirents,

Following grephizel aaalysis of a 9 x 9 halg
diallel, tudhc and leode (1987) rewealed partial dodnance



for nuther of fruits per plant, fruit leagth, fruit diemeter,
shape index, day® to fruitiny and pleat height. Frowever,
sonplete domMinane was observed for days to flowering and
over-dominénide for yield. A somplemeatary type of epl-
stasis was shown for plaat heighte.

Singh and Mital (1968) 1ewvesled non-additive gens
aztion for days to flowering, plant height and f2uit yield
Per plant in a 12 pareat Lalf diallel malysis.

Siach <en? rumar (1988) olwerved highly signifizent
varianze® for god and eza for plant height, o sber of
' fruits per kg, fruit leagth, number of fruits per Plaat
and yield per plant exzept aunder o0f primary breazhes ia
five pared half diallel amalysis. ARU-l and Sel S were good
general somhiners for fruit yield aad PPC x Sel S wes the
best speaifis soubinetion for yield.

Chedha apd ¥egde (1989) observed highly sigaifizant
gca variande for all the zharssters. Varianze due to 83
was sigaifizant for yield per plant, shape index, munber of
fruits per plant, fruit leagth aad plaat heiglt,while aca~
sionl fizant s34 effests Were olmerved for fruit diameter,
days to flowering and fruiting. M4 was the best geasxal
gombiner for magy sharacters lasluding yield wtile
Sult x H~1 was the best a3roes sorbinstion for yield.

Thadlra apd Sharta (1989) rewesled dupli-ate
epistasis for fruit number per plaat and fouit yield per
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plaat in a 3ix generation 4aalveis Of two Jroeses. Kumer
aad Ram ( 1989) rerorted importane of both additive anxd non-
additive soponents for Plant height, aumber of fruits per
plant and fruit weight in six parent diallel analysis.

Wshre and dshra (19902) xePorted Round Khite,
Puss ¥raati, shubaneswar-4 and ¥eonjhar-l a8 good general
gomdiner for most sharezters. The PPL x Bhubaneswar-4 and
other four srosses Were good specifis gontdnations for fruit
yield per plant in ecight pirmmt half diallel analyeis,

Employing the method Of #ixX generatioa eun ana~
lysis, Singh sad fai (1990) showed the inmportanie Of additive
gens aztion for yield per plant, aumber of fruits per plant
and fruit length in srxoss PDL x PPL, while domigance gene
aztion played & major role ia the expression of all chare-

atess in Sross Eramiare x PPL.

Shadha et al. (1990s) studied the inheritancze of
glyzoslkaloids, total phemol* and ortho-dihydroxy phenols by
agalysin~ six genération Mecn in two crosses. Additive
effext were nore Amportaat £for glysoslkeloids. Dominanse
effes:t was Amportant for ortho-dil ydroxy phenols in
Aanamali < PAr 91-9, while epistasis was predc-iaent in
PPL X Pb. Charkila. Negative additive x dominance type
of interastions were obsesrved for total rh:encls in
Aanésall x PBr 9lel sross, while both additive and non-
«dditive gene 43tions were i portant in 3ross PPL x Ph. haskila
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for total pheaols. ©Gly>alkalodd sonteat in thedr study
was not éssoziated with bhittemess, whersas, both bitteiness
and diszolorstion iasreased with insreasing reraentage of
total prenols,

verma (1991) revecled thre t@xtlum of both #ddi-
tive 4ad aon-addiitive Joaroamts of geastis varimde in the
expression 0f Ay metter and protein —onteat in 4 6 X 6 ralf
diallel of brinjal. vVarieties PPL, T3 and P8 contciluted
a lamge sumber of fovourable alleles for proteia onteat while
216 and 73 were the best jeneral sombiner for dry matter

IcRteat.

Savant ¢t al. (1991) revealed predominanze of
additive n"ene astion for muber of frults per cluster and
vield. ioa=sdiitive jcne aztion was predomdnant for plant
redqght, Pluat spread, mamber of fruite pur pleat, early i
flow.sing and fruit welght in 7 line x 2 tester analysis,
Krishrnakaeti lozal we- 7004 geascal z0mbiner for frult weight

and yield.

lawsade gt al. (1992) observed varistion in gene
effeats £from Jross tO 2X08s in a4 five crosses six generation
mean aadlysis for fruit ounber, fruit weight and fruit yield
per plant. The predominence of adiitive geae cffests were
observed for fruit numnber and fruit weight, while yield pur
Plant exhibited adaitive reae effests. Tre Jomponents of
additive x dominsnze aaxd domiaaace x domincande also rlayed
an important role for this ot arazter.



ia genoral, different qene asztioas were reported
for yleld and its somponeats by dany wozkers through differ-
ent teschaiques 4in a set of different wveristiss. The
votential parents and 2rveses were reported for vield and
its sompronents for improvement Of yield in brinjal. Howewer,
there wa* little attemt tO elizit the renetizs of fruit
cuality parameters. Therefore, the information oa genetiss
of different fruit qQuality parémeters aud its potential
Perents dnd sxosses Will be useful for Aaprove mat of fruit
quality aloao ﬁth vield in brinjal.

2.6 he O i 114 Je. )

Fukusawe (1964) observed trigenis soatrol of fruiting
hamt (solitary vs 3lustered) in an interspeaifis sroes
between 3glaqun neloggens x Sologyd Jumingil Dunal. however,
tre mode of inreritanze of the spiay v spineless zondition
was not definitely established. '

Sambanda:n ( 1964) observed that purple hyposotyl
over grean in three zrosscs wes governel by a single dominant
Jene. iaha ¢t al. (1966) notized an evileanze of linkege in
soupling rhase for genew Of snther tip and pedizel pigmen~
tation and qgenes for leaf vein, Stem and petiole pigrentation
in ¥, ronulation of two imster~vacietal arcsses in briajel.
Independent segregation of anther tip pPigmeatation from leag
vein, stem and petiole piTmeatation and of pedisel pigmenta~
tion from leat vein, sten and petiole pigmantution was aoted.
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Tigsheladr (1967) rurorted il jenes in five groups
for anthogyanis scolomrstion in €39 Plant (1) Three indepen~
dently inherited basis oolour enes with alleles in order of
dominandze *D°, *a*, *a%* aaa d"‘, 'pt, ‘p* emd P, Y wna
¥y (2) A3 Getermines the strujture of the aathoayvaain Prodused
(3) Light-independent synthesis 43 controlled by *Fuo’ in
the fruit and *<a’ 4in the aathers. Vejetative tissues lted
aa absolute light reQuirerent It Jorolle pigments are
formed in dark (4) Several diluting genes Were indireted,
‘Dil’, aad 'm.).,' rhed three alleles, while °*R* sompletely
fohibited fruit zolour with no effest om the flower or
hyposotyls ‘Dil’ ond *AZ® arze partially «md 'nuz' and
‘pust were d0mpletely linked. (S) The sopigmentetion genes
% and ‘v in the fruit iaduved chlorophyll formetion end
varieg.-ted pvattern, respectively.

Swamy Rac (1970) omwerved monogeniz zoatrol of
solour on stem, petiole, MArib, flovwer and fruit, fruit
shape 4pd fruiting patterm ian tWo varieties.

Thakur gt a). (1969) reported two genes <3, and
83y for pleat zolour in 3ross Pusa Purple loag x white
Cluster wrile one jeae 53, ia 3ross 137 x shite Cluster
for plant solouretion. Purple sorolla, Pa, wie onogeni-
sally domaent over VWhite and green flesh monogeadselly
dominant over white. FresenZe of spines was soatrolled
by & siagle domdnant Jeane, 5pe Fruit olour was JoatrIo-
1led bw dominant somplereatary geaus, P «d D, Sembandam
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(1969) observed several linked gemes for purple pigmantetion
in 4ifferent Parts of the e3¢ plant. The gemes Ph, Al, Ph,
rm, Pu, Pl, St md 3 are conlemed with the pigmentetion of
tre hypodotyl, erisotyl, lest, ledf midrib, leaf margin, upper
and lower surfare of zalyx, aather sutur and fruit skin,
respestively. h, Pb, P, P, St aod 9 are linked, Fruit
skin 20lour and flesh solour were inherited independent of
eazh other.

Sroadhart (1972) rerorted monojeais dominaze for
tallness. Deeply lobed leaves (L)) wat sncompletely domtnant
over sliohtly lobed leaves (1) and fruit solour was govemed
by & sinqgle pair of alleles with @ (green) incompletely
doninant over g" (white).

Rengeswany and Kaddtbaveaasundarana (1973) revesled
that the sesdliny solour was govemed by duplisate fastors
seyregatin: in the ratio of 1%:l for gremm and alhino in the
Py of Jolagun ipdioun L. x Jolegym wplongeng L. Prixkled
sondition on petiole, ledf surtface and %tem, iamicsved style
tip, sluster fruit pettezn wad green striped fruit sulour
VWere aocjeni: doalnent over noa-~prizkled coudition of
petiole, leaf surfate and stewm, orext style tip, noae-
2lustering fruit pattemn and purple fruit solouwr, rvespestively,
Dark purple sorolla and iong fruit shape showed partisl
dominancre over ligkt purrle sormlla colour and round fruit
shape, respextively.
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Choudhari (1977) observed that round frulits were
soatrolled by a single dominsat vene (R") aad were dominaat
over both loag oval and short oval fruit type (£'). Green
fruits vere soatrolled by a siagle gene a" and wes partially
dominant over white fruit g'» the heteromygote (G ym)
hadag green, mosaiz fouit. white fruit with green stripes
wa2 2ontrolled by a single gene WG and was dominent over
white fruit (W%°),

wm jari and Xhapre ( 1977) olwerved that purple
hypogsotyl (Phy Phy) and purple stem (Pt Pst) Were mono-
genisally domiaaat over gresn. Young fruit solour (oo
sheding v purple shading) was sontrolled by two genes, Shyf
and Shf were respoansible for purple shading and l-ehyg
inahibited exprression of Shyf. Pst, Phy and i-ehyf appeared
to be linked in the orxder given.

Shariff and Hahid { 1977) reported that solour of
leaf and stem and Preten>e Or alsence of spines on their
surfases were both onoqceal ~ally inherited. Purple amd
sriny ondition were dominant over green and spineless.
The dihybrid ratio iadizated independent assortmant of the

éﬂ- .

Jeah gt al. (1961) ommerved inzomplete dowe
naaze of dark rurple pigmeatation over aca=purple, sowplete
dominande of spined 28lyx Over spineless. Grooved fruit
surfase was Jompletely dodinent over smocth, This starazter
wa3 Jontmlled by two lodi. The aumber of logl socatrolling
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fruit shape was estimated as three.

Nimbalkar and More (198C) studied the inheritmoe
in sross between Mikta ¥eshi and White Greea in brinjal.
Yopoganis inheritanze of sranes on stem, petiole, vein end
leaf inzision was observed. Duplizate gene iaterastion
was regorxded for pigientation in stem, petiole and vein.
Pleiotropiz gene aztion for the sharaxters aanaly, sten,
petiole and vein colour as well as for spines on staem,
peticle and vein wes resoxded. The duplizate gene iantex-
astion for pigmentation hes beeén symolized & fot, and
Pntz.

Nimbalkar and “ore (1981b) indisated that fruit
shape was controlled by four genes designated as of;, ofd,.
ofhy ad ofbye Obloag fruit resulted from the presence
of one of these, together with two of the other three whiash

apreared tO be duprlisate gon®s in & Jroe* between White
Green x Man jari Gota.

5
s

Ninbslkar and More (198la) obeerved maogemis
betaviour of srinelcss sharaster. The stem golour and
Petiole solour sharasters were govemel by three faztors
and gave segregation ratio of 54:10 and 5717, respestively.
1aaf solour was qgovermed by four fadtors aad it gave &
seqreagtion retio of 162194 in &4 X088 between Himdkar Gresn
Round aad M 213, Cross over values of 3,9 per 2eat and
10.09 per gent vere redorded betwesn the fastors of stenm
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solour, petiole 2olou: and leaf solour, respeatively. Simi-
larly, fastor of petiole solour was foundd t0 be ilinked with
that of the leaf olour gene with a redotination value of
8.16 Per sent.

“ore et gl. (1962) olserved romogeniz (3t1)
behaviour of spineness and fruit colour sharasters in
842 x Nimtkar Greea Round. Stea s0olour and flower sise
showed trigeald2 inheritence and gave selrejation in the
ratio of 49315 amd S5i:13, respestively. '

Patil and ore (19832) revealed thet leaf olour.
and leaf vein oolour were ead coatrolled by two somplomeatary
genes (947 ratio ia F,) in & orose distkar GCreen Round %
valiasmur Type-~2. Sten olour wes gontrolled by thres
sowplementary genes ”"‘1’““’1 and sy, while f£ruit olour
vas also wntrolled by three s2omplensntiry genes vte,, pfh,
and pfh,. Purple leaves, lesf veln, stem and fmit vere
domindnt over qreen. One of tre genes £or siem azolour and
one of the yenem for frulit vlour were eadsh linked to one of
the genes for dolour of leaf veins.

Patil and 'ore (1983a) cbserved that leaf vein 20~
lour wvas controlled by two somplemsntary genes. Fruit solour,
fruit size and fruit shape were zontrolled by three diffcreat
genes in eaxr 2ase in Valinspur Type=2 x Suruti Gota. leag
vein zolour wes linked with fruit colour «ad fruit sise.
Fruit size wes linked witl. fruit shape. In 370ss Yalinepur
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Tyre=2 x Wlite Green, they o'served three genes zontrol
for leaf vain «nd fruit pAymatation, fruit sise a«nd shape
(Pratil and More, 1983b).

Fhapre gt al. (19685) revesled the gepetis ontrol
of plaat handt (2 geaes), srinynoss of leaves (3 genes),
tyre of leas margin (3 gen.#), purple aolour of young fruit
(1 gene) «nd flesh =olour (1 gene) in sroes S. : x

Solagu dadhays L.

Xhapre gt al. (1986) revesled monogeni> “ontrol
of purple stem oclour, While lexf vein golour, purple shede
on young leaves, corolla xlour (white or purple) and salyx
solour (green or purple. were eash govemed by the iater-
astion of three or more prairs of aon-allelis genes.

Xhapre et gl. (1967b) observed & retio of &0
sluster:l?S aocn-2luster in Fy and 1 2luster:iS nou-luster
in test aroms (BZ)) generations in & srose of Solamm
mglonqens av. Amerizan ¥White (noa-zluster) x Solagum
iaddum (sluster tyre).

Khapre et al. (19687a) revealed that spined ve.
spineles= sterw and leaves wers sontrolled by thriee onple-
mentary genee of Yhish my twe st he in the dominant
sondition for spines end "pinaed calyxes are controlled by
twvo somplementary gene® aad an inhibitor, all domdaant in
Solagum indium and all resessive in Americen White.
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Pleiotropia «ffezts were also detestel. Two independeatly
regsessive Tenes, one in spineless stemued aad one ia spine~
less loaved plant? vere respomsible for spine leaves and
spined zalyxes, respectiwely. While two domplemcataty genes
in spineless stoizned plants were Jesponsible for spined

salyxes,

Tre inheritanoe of plgmentation and thomyness in
di fferent parts of the plat was studied by maay workers. The
aumber of gene® and its interactions varied in the expression
of the seme shara>ter in different ~oatrasting pareats in
general. Trere was little attempt to elisit the iaheri-
tanze of Amwportant qualitative rarscters like fruit zolour,
spiayness of 2aélyx, fruit stape aad fruiting habit ia
brinjal. However, there was no reports on geae iater~
a3tiocns involved in the expression of same sharasters at

differeat developmntal stages of plant pacts.



CHAPTER- I

YIATMEBRIAL AND UETEHODS




11X, MATERIAL AND METHCDS

The investigatiot consisted of three exporiments
to fulfil the set objectives, The experiments were conducted
in the fields of the Department cof Genetics and Pladt Breeding,
Colleye of Agriculture, University of Agricultural Scichces,
Dharwad Detween 199C anda 1992,

3.1 Emaglccot X -

The cbjective of this exp:riment was to evaluate
76 genctypes for variability, genetic parameters, correlation
and path analysis in respect of 15 yield and yield contriu-
ting characters, The estimation of genetic diversity was
bagsed on 15 characters and 75 genctypes after excluding one
hybrid (arka Xawneet),

Jelel  Materjal

The materizl for this part of the study comprrised
of 76 prinjsl genotypes collected from different scurces
within India, The particulars cf these gelotypes are given
in Table 1, fThe experiment with 76 genotypes was conducted
during kharif 1990-51 season, The expcriment was laid cut in
8 randamized block design with three replicationsg, A single
row of 10 hills was planted with spacing of 90 x 75 cm 4in
each plot. The cther package of practices followed as per
University recammesdations throughout the crop growth rericd,
The crop vas grown solely under raidfed ccnaitiong, The
observations were recorded on five randomly selectad, compe~
titive rlants,



Table 1,

Genctyres studied in Experiment X

92

8l.
No.

Name

Scurce

—

B enmven aun »lf”

Ee =

]

BIRB2UB2YESS

Arka Xusumakar

W
Arks Sirish
Arka Sheel
ligna Dorla

White Madhapuri
Marad Noe2
Bhaurad No.3
Tambalwadi Local
Higna Dorla (Th,)
Rarki

Jalgaon Local
Axuna
Chixhalgaon-}
Vaishald

PER 129-5
Shekxharwadi
Mazhabalesvar
Sol shon wWritti
Krishna Kati
Shirurel

$ 245-10
Kapadne

Pure wWhite
Borgaon-}

F S«8

Gote~2
Kalyanpur Te2
P=B

Indian Institute of Horet  Research,

Babgalore (Karnataka)

Rbjabrec Krishi Vidyspecth, 2kola

(Kaharashtra)

Mahatma Phule Krishi Vvidyapeeth,

Rahuri (Maharashtra)

Contd,.
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1 2

29 Dorly

3 Majri Gota

n Ruchira

32 Azu=}

33 Gare lLocal

3¢ white lLong

3B Kranti

3 Banaras Green
n FBR 91e}

38 rru 1-C

39 S5=258

40 582

41 5 25«2

42 BB-7

43 MPU~}

446 W]l «25

45 tvhite Qluster
46 Cblong Local
47 Khed shivapuri
46 IMR 12«8

4% 3M 78

S0 Kapadane~}
51 % 133

82 sM 121

53 M 3135

-1 ] Junagad Cblong
$8S surye

S6 FI 349612

D e T s T VOIS Ay Y

)

Mahatma Phmle Xrishi Vidyapeeth,
Rahuri (Mahara:c-hers)

»
\

¥
™ ‘ X,

Konkan Krishi Vidyapeet!, Oapall
(Kaharashtra)

Kerala Agriculturasl Unjversity, Trichur
(xerala)

Gujarath Agricultural University,
Junagad (Gujarath)

Xerala agricultural Uni"verstty.
Trichur (K.rala)

University of Agricultural Sciences,
Dharwad (Karnataka)

COﬁtd. Y
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$7

3388

62
63

67
68
1
70
71
72

73

7¢
75

76

WCGR 112«8

Udupd Gulla
Gokak Local
Malapur Local
Kall Rawal
Tsiwan Kegs
Mugad Local
Sanaras Giant
Sas istti Local
Besuty white
Mhadina
Saylone

Bl ack Boamaty
Compoai te~-1
Camposite-2
Pusa Furple Long

Pusa kKranti

Puse Bhairav
Rajdurg leocal

Arka kevoeet

University cf Ngricultural Scicnces,
Dharwvad

Indien Agriculturasl Ressarch Institute,
kew Dslhi

Univernity ¢f sgricultaral Scleiices,
pharwed (Karnataka)

Indian Inscitute of Horticultural
Resmarch, Bengelore (Xarmataka)
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3.1.2 (Cbservations recorded

The following cbservations weres recorded oh sach
of the five competitive plants selected at randcm and the
treatment totals and averages were computed for esch plot,
The characters studied ana technigues aderted to record the

observations were as given below,

3.1.2.1 pRlant megrhelocical ralts

3e102.1.1 Roxa to flowsk

The number of days from sowing in nursery beds to
the first opening of flowers in 50 per cent ¢f the plants 4n a

treatmont, was recorded,

3.1.2.1.2 Jrujt yield per plant

The weight of fruits per plant (g) was recorded at
each rlucking and the fruit yield per platt was computed as
a sum of sll the pluckings,

301.2.1.3 Number of fryits per plant

The total mumber of fruits harvested from all the
pluckings was recorded ana the average number of fruits per

plane was worked cut,

3.102.1.4  plant heicht

The height cf the plants (om) was meamired from
the grcund level tc the tallest shoot of the plant st the
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last plucking,

3¢1.2.1.5 [Flant siresd

The plant spread (am) between the farthest tip of
the shoot on cither sides of the plant along the row or

scross the rovw was measured st the last plucking of the fruits,

3.1.2.1.6 Nypber of primary branche3

The total mumber of branches arising directly from
the majin stam were counted st the time of last pluckiag,

Jele2.1s7 Nymbor of gecondary bronchey

The tota)l number of branches arising from the
primary branches were coutted st the time of last plucking,

3.1.2.2 Prujc parameters

Ten fruicts at edidble stage ware taken from five
observational plants at the time of first plucking and the
following cbsarvations were made, '

301¢2.2.1 Fyuig wegght

The fresh weight of all the indivicual fruits (g)

was takent and mean weight per fruit was worked cut,

len

$ 41

3.102.2,2

The length of fruits (om) was measured frow the
base of calyx tc the tip of the fruit,
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3.1.2.2.3  FEuit gisth

The maximum girth of fruit (cm) was messured with
the help of a tape,

3.1.2.2.4  Fruit stalk length

The length of fruit stalks (on) was measured from
its tip to the base of calyx,

3e1.2.2.5 Fruit density

The volume of fruit was measured by water displace-
ment methods, Fruit density was calculated by dividing
weioht of fruit with volume of fruit,

3.1.2.2,6 Kesping cuality index of £ruit

The fresh fruits were stored at roam tempersture
for five cays and the index of keeping guality was calculatec
ass

Fresh fruit weightefruit weight

Keeping quality _ __after 5 days of storsge ___ . .40
index Fresh fruit veight

3.1.2.2.7 Rind thickness

Five ripe fruits at random were taken from (bser-
vational plants in each genctype. These fruits were cut in
the middle and the thickness of rind was measured in cm with

the help of a micrameter screw guage,
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3.1.2.2.8 Sged weight per frulg

The weicht of air dried seeds extracted from five
ripe fruits that were taken for measuring rind thickness, were

recorded,
3.1.3 at 3

The data collected from experiment -~ I was subjected
to the following anealysis, The date iR percentages were
transformed into arc-sine values for further analysis in case
of keeping qQuality fndex of fruit omly,

J.1.3.1 2Ralyslis of varjange

The statisticsal analysis was dobe by following the
concept of randamized block design, Experimefital results were
subjected to analysis of variance as suggested by Panse and
Sukhatme (1967), The structure of ANOVA for a random model

is fresented below,

Aalysis of variatice tadle

Source of Degrees of Mcad sum of Expectel value
variation £fresdom squares (Mss) of nuss
Replicatich (r=1) n, -
Varieties (v=1) M, é .2 +r 692
ErrOr (£=1) (v=1) ", . o?
Total (zv-1) (Hx + “2 + 1!3)

wWhere,

r = Number of replicstions
v = Mumber of varieties
e = grror



3.1.3.2 [Estimation of genetig pargmotors

Gefictypic and phenotypie variances and
coefficient of varisnces veare computed froam the ANOVA table
based on the expected mean sum Of squares as follows, The
treataent sum of squares is made up of environmental varia-
tion along with "r” times the genetic variance ('r’ being
the number of replications),

Hance,

n, =N
4
BNy, =N
692-692060203 -2-;—-1 + N,
where,

6 q2 = genotypic verisihce

¢ ’2 =  phehictypic variance

6 .2 = eavironmental variance

The genctypic and phefotypic coefficients of varishce were
then camputed a= followss

3.1.3.2.1 ot t

2
pcy « SR x 100
X

vhere,

X = gengpral me: value ¢f the chacacter

Jele3.2.2 Genctyric coefficient of wvariation (gcv)

2
G¥ = !g— x 100

29
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3e1e3.2.3  HeEAtability

Hexitability in broad sense was computed using the
fcllowing formula,

Heritebility (h%) = -:;- = 100

3.1.3.2.4 gonetic pivence (GAl

The extent of genetic advefiice to be expected from
selecting five per cent of the siperior progeny was celculated
using the following formula (Robinson gt al., 1949).

Genetic advance (GA) = 1 6 pha

Where,
i - intensity of selection
h? 2 heritedility in brosd sense
6p = phenctypic standard deviation,

The value of *1° was taken as 2,06 vhen S per cent of the
indivicuals are selected,

3.1.3.2,5 Qengtic sdvance per cont ovor pean (GAN)
p 4

3.1.3.3 Gorpelation and path ghalyals

3.1.3.3.% 3 o] C

Analysis of variances amxi covariance for the inai-
vidual characters sac for pairs of characters, respectively
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ware dohe following Fanse and Sukhatme (1967), GCenotypic

(zg) and phenctypic (rp) co:fficients of correlation were

cslcul ated using the formulass suggested by Al- Jibourie

gt al. (19%8).

*P1.2
where,

1.2

Cov ’1.3

'.rdpt

Var,P,

93,2
there,
r91.2

CW.GI.:

e
var 1

var'cz

cov 91.2

V var Py X ver, F,

Fhehotypic correl ation betwvesn
charascters x1 and x2

Phenctypie covariasfce of charascter
X, and X
Phetctyr 1¢ variance of character xx

Phenotypic varisnee of character Xy

COVOM

vV Var,0, x Var.0,

Genoctypic correl ation betweenh charscters
X, sd X

Genotyric covariance og characters

X, snd X

Genctypic variance of character X 1

Genotyric variance of character Xy

The correlation coefficients were coampared with tabdle

value of correl ation coefficients at one and five per cent

levels of gignificance (Snedeccr and Cochran, 1967).
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3e1e3.3.2  pth coefficient gnalygis

Fath coefficient analysis maggested by ¥right
(1921) anc fllustrated by Deway and lu (1959) was corried
ocut tc kihow the direct and indirect effects of yield related
morrhological and fruit traits on fruit yield, The corre-
l1atioh observed betweel twO traits was separated to direct
ahd indirect effects Dy this procedure, Standsrd path
coefficient which asre the standardized partial regression
coefficients werae obtajined by solving the following set of
‘c' simultanecus equations through the use of "Doolittle
technique® as descridbed by Goulden (1559),

rt‘y -a*btxlxafcrxlx:+
rxzr - -rx‘xz +b+ctx2.(3 - -—

ZX’Y -“X‘xafbrszOCO

rxlsy = ar xlxls + br x,xls + Ccr x,xu 4 comceccsces

ﬂ'.etﬂ.

&, b, Cmmeask are direct effects of xl. xz, Xy owon- 115'

14 xuxxs are

respectively and br xlxz, cr les.
indir-ct effects,

‘::;:“;g) - 1-J.’ + b8+ e? et 2?4 2e0r XX, + 2 scr

x1x3 +
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S.1.4  Diverzity znplysis

3.1.4.1  Qompyeation of D’ volues

Kahal ancbis Dz statistic (1936) was usea for
assessing the genztic divergence betwesnt varieties. The gene-
raliged distasnce between zhryy two porulaticns is defined as

2
A . % i(\ajs‘s’

shere,
A 15 = 43 the reciprccal matrix to the commod dig-~
persion matrix,

s‘ = 4§ the difference dbetwesn the mean values of
two populaticns icr the i'" cherscter (M1,-44,)

l‘ = 43 the differencs betwesn the meah values of Qe
twe populations for the j‘h character (M j‘- “jz)

A o wegtor of mean values for all the characters,

The formula for the estimation of distance D° from
samrles
1 -1
o - a! st g
Where,
2

D'p = Squasre of the distance considering P varieties

!_, e vector of cbservei difference of the mean values
of al1 the characters (X5, = X,,)

'1 = JInverse of varishicae covariance matrices
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Formula for computation of n’ values requires inversicnh of

the matrix and becames complicated especially when the number
of wvariadbles under cofsideration are large, Therefcre, the
original ccrrelated uAstandardised variables (X ) were trans-
formed to standardised ufcorrelated variables (V.), sc that

2 valucs raducss to simple summation of

the computation of o
the squsres of the daifferences between values of transtormed
variables of the population thsat is, z (M)z. The trans-
formation was effected by Dwyerts square root method

(Mu jumdar ana Rao, 1958),

Frcm the newly transformed ulcorrelated variasbles,

the square of the distancs was computed using the formla

2
D: - ( ’:1 - u’

whare,

Y“ - Vector of trahsformed meslt values,

The square root of the Dz values gives the geferalized “4stance
betwveen two populations, The IJz values were then arrasnged iR

a matrix form,

3e1.3.4.2 Grouping of ggnotypes into varjous clusters

The grouping of genotypes was dcote by using Tocher's
method as described by Rao (1952). In this method, the two
genotypes hsving ssallest distance from esch other were consi~
dered first tc which the thixd genotype haviag smallest average
Dz value fram the first two genotypes was added, TheR comes the
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Rearest fourth perul-tion 2nd sc on, At a certain stage
when it was felt that after adding a particular genotype,
there was adrupt increase in the average nz. thet popul ation
was not inclucded in that cluster, IThus, the process was
continued till all the genotypes were included in ohe or the
othar cluster, After the fommulatich of clusters, inter
and intra-cluster distances were calculated, The square
root of che average Dz valuers were obtained to rerresent the

distances between 2nd within the clusters,

’.2 z £ 2 -

The objcctives of this experiment were tc cbtain
informaticn on the Dature of gene action for ylield snd quality
related components and tc jdentify potential parents ana
crosses for these traits for production c¢f high yielding and

better fruit quality cultivars,

3.2.1 Eataxial

The material for this part of the investigation
consisted of 10 unrelated parents and their 48 s (withcut
reciprccals) . The 10 parents were 1) White Madhapurdi,

2) Migna Dorla, 3) Gare lLocal, 4) SM 135, S) surya,

6) Gokak Local, 7) Malapur Local, 8) Taiwan Eaga 9) Pusa
Kranti and 10) Pusa Bhairsv, They happeied to be from
five distinect clustors Dased of 15 quantitative traits consi-
dzred for experiment 1, The primary sel «ction of parents
was bssed on the fruit characteristics. R
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The sdove 1 to0 10 code nusbers werfe used to deniote

the genotypes hereafter,

3.2.2 [ybridisatien progrogms

The 10 gehotyres chosen were crossed in a diallel
fashion without ngproealc to produce 45 ¥, cambinations,
The crossing /—“ \/,vu dohe during rabl/ summer seascl
of 1990=-91, ;szm:n of hafd emasculatiod in the
evening and pollinstion of amasculated flower duds during
Rext morning was adopted to get crossed fruits, After com~
plete riyening of crossfruits, the seeds from these fruits

were extracted separately for each cross,

3.2.3 Exporjmentel] lay cut

The experiment was laid cut during rpbi-summer
1991-92 sesscn at the Botany gardeng of the Depsrtment of
Genetics and plant Breeding, College of Agriculture, Dharwad,
The experiment was laid cut in a randomiged block design with
thrfee replicationg, Ten parents and their 45 l‘. were planted
each in sgingle row of 1% plants, The spacing was 75 x 60 om
betwsen and within rows and irrigated weekly throughcut the
exop growth pericd, The recammended .~ package of

practices were followed,

3.2.4 Qogervitions recorded

Chservations similar tc those in section 3.1,2
were recorded, The xdditional characters studied and
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techniques xdorted to reccrd the cbsesrvations are as gived
below,

3.2.4.1 [lant morphological traits

3¢2.4.2. Stem girth

The girth of the stem (cm) was measured at the groumd
level at the time of last plucking,

3¢2.4.3 Riochemica] pargmeters of the frujt

Pive fruits of optimum aize at edible stage were
sel ected for estimation of following bicchemical parameters
during last plucking from each genctyre in all the three re-
plications. These fruits were dried in oven st 65 + 19C t111
they attained constant weight, The dehyarated samples were
finaly grounad to pass through 40 mesh sieve, A composite
samrle of five dried fruits of each genctype in each repli-

cation was used for further estimation,

3.2.‘03.1 m

The fresh weight and the dehydrated fruit weight
after drying five fruits in oven at 65°C till constant weight
were tazken for each genotype in each replications, Per cent.
dry matter in fruits at edible stegye of fruits was calcul ated

Weight of fresh fruits
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dried £ruit

One gram of dried fine fruit powder from each geno-
type was extracted in 10 ml of 80 per cent hot ethancl, The
supernant  1iquid was filtered through filter paper, ™he
residue was re-extracted two to three times, The filtgrate
was stored at 4°C in tightly closed plastic bottles, This
alccholic extract was made up to 25 ml with 80 per cent alco-
hol and used for the estimation of phenicls and sugars,

3.2,4.3.2 Zotal phencly

The phencls were estimated in the suitable aliquots
of alcohoclic extract of dry fruits as described above with
Folin=gciocaltesm: reagent as per the method suggested by Swain
ahd Hillis (1959).

Je2,403,3 14 £ or

Orthodihydroxy phenols were also estimated in the
slecoholic extract following a method by Rair and vaidyanathan
(1964),

Je2.4.3.4  Eatimation of total mgars

Total sigars were estimated in alcchol free
extract of 4ry fruits after hydrolysis with azsc‘ ahd esti-
mated the reducing sugars present in the hydrolysates
following Nelson (1944) method,
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3¢2.4.3.3 Estimation of reducing guqers

The feducing sugars wvere estimatea in alcohol free
extract of dry fruits, fcllcwing the methca of Nelson (1944),

Je2,4,3.6

The crude proteins were estimated in dried fruit
samples by micro-Kjeldahl method as autlined by ACAC (1968),

3.2.5  Statistical methods

The per cent data in all cases were transformed intc
arc-sine values for further statistical adalysis., Treatment
means based on the dats collecte! for 22 characters were used
for computing the analysis of variaice (AKCVA) for parents,
ana r.s for each character (Panse ana Sakhatme, 1567), The
sum of sQuares dug tO treatments wege sub-divided intc sum

of sQquares due to parents, 7.8 and parents vs l'xl.

3.2.5.1 Bstimation of hetsrosis

The magnitude of hetercosis in relation to mid parent,
better parent and top parent was worked cut, Thess were
calcul ated as per cent increase or decrease cof r1- over their
respective mid parent (Mp), better parent (BP) and top parent
(TF) values following the methods of Turser (1953) and Hays

o al. (195%),
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Py ¢ P
Mid parental vslue (MP) - —L;—z

Per cent heterosis over Mp -

P, - B
Per cent heterosis over BP - b S, x 100

Per cent heterosis over 1 = T x 00

wherse ,

71. lTP. BE and TP are the mean values cf 11 hybrigd,
mid parent, better parent and top parent, respactively,

In case of days t< flower, stalk lenagth of fruik,
sesd weight per fruit, keeping quality imdex, tctal phencl e(X)
and orthodihydroxy rhenols (%), lower parent was considered as
better parent or top parent, For the rest of characters, the

higher value was taken as better parent,

302,542 Taos £

Standard error (sSE) for heterosis over Mp, BF and TP

was calculated as fcllows,

]
SE for heterosis ovefr MP - ( ,l;ﬂ;ﬁ)

SE for heterosis over

BF or TP 4

Corresponding critical difference (C.3.) values
were calcul ated by sultiplying the standard erxrors (3E) with
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table value of 't' st error degress of freedom for § -nd 3
per cenit level of probability and these were used to test the
statistical significance,

3.2.5.3 Analysis of combining gbility

The variation among treatments was partitionel into
genetic components attributable to general (GCA) and specific

(SCA) combining ability employing the procedure for method 2
b
and model I of Griffing (19%6).

Y“ - 009109’03‘1 05-2- x 1 o Ix1

1,3 = 1, sssessccce P o
k = 3, e oesooevee b,

- 1, esccesasce &

u = populatice mean

p = mMmmber of parents
1 and § = male and female parents of 13" mybria

b = number of replications

« number of pareats per family

§4 = general cambiaing ability (gca) effect
o“-s” = gpecific coambining ability (sca) effect
eljkl = environmental effect associated with 13x1th

observation

since, only plant mean values were cofisidered fof analysis
ne* = Me/bc, The restrictiods imposed wezs ‘x|. ¢gi = O and
$313 «25J1 = 0 (for each 1).
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The structure of asbalysis of variance fcllowed for combining
ability as proposed by Griffing (1956) is as follows,

o —

Source af ss MSS Expected meal squares
e e

2 2
General com= FPel sg Mg 6e+r+2 worie
bining i .
ability

2

Specific  R(p=1) M 8 4 gy =
combining 2 - * ¢ T 1 3 si:
ability
Exror M Se Mle ‘2.
where,

Sg(sum of squares due to gca)

1 ¢

e — [4 :_ 2 x’.o]

0 L1t -3
[ 4 2 1 4 2
s";:.“eo?}.-:r)“ = 3 %”‘AJ = 733 g Xge + X)) x
2
(P+1) (P+2) £
M'e = MNe/bc

MNe = error variance cbtained from analysis of
variance fcr RBD

X+ = total of array of 1*P parent indiallel table

Xg = MNean of tﬂ‘ parent

X,e = grand total of the an- + F crosses values

2. 4
of diallel table that is, 1 3 xil
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xu = wvslue of a cell involving a Cross betweed i and jﬁ‘
parents

» = Number of parents
Significance of Ng/'e and K§/)'e were tested by F test,

3.2.5,4 [Estimation of cambining sbility effects

Fron the two way diallel table constructed, the
following effects were estimated,

gcs effects (g,) = . (e + X1 ‘“% Xeeo)

p+3
F {
Sca effects p §
PEEELE ol — R i e NI

3.2.5.5 gStandard effors of eatimates

The variatice of effects and of d ifferences betvesn
effects vere estimated by the formilae given below, T™he
standarxd erxors of these effects were then calculated by

taking the square roots of variances,

) ‘2
Var | cmmmm— e
9y) YT YT
P(p-1) 2
v 6
or (844) * ) (pea)
2
+ + 2
var (s,,) « 2°°F e, 193
(p+1) (p+2)
2 .3
Va:(g‘-qj) - e 6% ? 149
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2(1 +1) 2
Var (s“-s”) - —;—2—- e 1 ¥ 3

T+ 2
"‘“u'ssk) - 3#—“-1)- e 7 (1% J, k 3§ ¥ K

ay 2
Var (8,,-8,,) = = 6“es(1 4 37 %,1,3 $%,1 and X ¥ 1),

Pe2

The critical differences were calculated by multiplying the
standard errors with °t’ values at S and 1 per cent level of

probabllity for error degrees of freedom,

30205.‘ 2stim=c aL ic* V4

<1

General predictability ratico was estimated as per the
method suggested by Baker (1578) for 22 guantitative chare~
cters under investigation,

General predictability 3 GCa

ratic 2 GCA + SCA

Yhere,

GCA = variance due to gencfel combining ability
SCA = vVairiasnce due to specific cambining ability

3.2.5.7 Glasadficakion of parent3 and cropses based on
sombining abijity
The overall status of parents and crosscs were
asce:taibed with respect to gca and sca, respectively as per
the method cutlined by Arudachalam eid Bandyopaihyay (1979)

as given below,



79

A parent expressing significant gca effects in
desired direction for a character was given s score of +1,
sinilarly a score of -1 was Given to a parent showing signi-
ficant gca effects in undevired direction, Paredts showving
non-significant gca (either positive or Regative) were
given a sccre of gero, In this manner, all the parents were
scored for 22 cheracters and by adding these values, total
scci > secured by a parent was found out, The mean score for
sll the parents was worked cut, The parents whose total scorxe
was abowve the mosh gcore were classifica as high general
combiner (M), the parenhts having a tocal score below the mesd
wcre considered as lovw geharal cambiners (L), The same
procedurs was followea to Classify the sca effects cf 45

crosses into high and lov categories.

3.2.5.8 Heterosis snd pef ge perfognange across the trajts

The method cutlinea by Arunachalam ¢t al. (1984)
vas followed for camputation of overall better parent hetero-
sis and per g¢ perfommance as campared to best v'anety. The
procefures are briefly describec below,

A Ccross was assigned +1 score for each trait when
its mean value was significantly muperior over the better
parent in the desired direction, The score for each cross
over all the characters was added to provide its total sccre,
The mean of the total score for each of the cross was computed
and the hybria which had a total score equal to or above the



76

meal were allotted x high and the rest a low status,

Similarly, the level of perfommance of hydrids
for each character in comparison with the best parent (13)
vas considered to work cut coverall pef g9 performance of
8 cross over 22 characters, A Cross was assigned +1 score
for e:ch trait when its mean value aucced%;ignxucanuy
saperior ovsr the best parent (TP) in the desired &rection,
The score for each cross over all the characters were added
to provide its total score, The meal of the total score for
each of the cross was computed amd the hydrid which had total
score equal to or above the mean were allotted a high (H)
and the rest a low status (L),

3.9 Experiment II1

The objectives of this experiment were to underscand
the Rgture of inheritance of different ualitastive characters
ahd gene interactions involved 4in the uhotttqncc of these
characters,

J.3.1 Material

Three perentes namely, FRusa Purple Cluster (Px).
Krishna Kati (F:) and white Madhaopur (P,) which differed in
a numxber of Jqualitative characters were chosen for hybridie
sation, FYollowing crosses vere mads based offt contrasting
characters,



7, = Pusa Jurple Cluster x Krishna Kati (1" x Pa)
BC, - (91 x P:) x Pqy

tl - Fusa Purple Cluster x rite Madhgpuri Py X P,)

acz - (Plej)xPx

Altogether 28 characters from two aifferent secs

of contrasting crosses were studied, They sre as follows,

Sharacters Sentresting palx
1. ¥ain stem cclour Purprle vs green
2. Branches colour turple vs green
3, Basal leaf midrid calour Purple vs gresn
4. Basal leaf vein colour Purple ¥8 green
$. Basal leaf petiocle colour rurple vs green
6., Terminal leaf lamina colour furple vs green
7. Terminal leaf midridb cclourx Rurple vs green

8. Terminal leaf vein colour urple vs gresn
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Terminal leaf petiole cclaur

Pedicel cclour of flower
Flower calyx ccolour
Flower petal colour

Petal line cclour

Pubescence on flower pedicel

Fubescence on flower calyx

Colour of pubescefice onb
floral perts

Pruit colour

Stalk colour of fruit
Calyx colour of fruit
Fruiting habdit
Fubescelice ok fruit stalk
Pubescence on fruit calyx
Colour of fruit pubescence
Fruit shape

Thorn on stem

Thorn on leaf petiole
Thorn on leaf midrid
Thorh ob leaf vein

Hybridigaticn and raising of r‘. 'Z' ’cl end BC

78

Purple vs greent
Puzrple vs green
Purple vs green
Purple vs white
Furple vs white
Pressnt vs absent

Present vs absent

Purple vs green

Furple vs green cr uwhite
Purple vs green

Purple vs green
lign=cluster vs cluster
Fresent vs absent
Present vs dhsent
Purple vs greed
Rlongated va round
Present vs sbsent
Present vs sbsent
Fresent vs absent

Present vs asbsont

2

The crossing betweecn three parents was done during

Kibi-sumser 1990-51 to develop P, sesds. The r,‘. vere growm

along with parents and backcrossed with their respective

parents to get BC, and BC, seeds in each cress,

The » l' were
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selfed to get ¥, seed. Three contrasting paremts, their r
hybrids, Ll 34:1 and 1!(:2 popul ations were grown during
199192 xharif season at the Botany garden, College of
Agriculture, Charwad, The recommended peckage of practiges
were adopted Auring crop growth period, All cobservations
were recorded at the right stage of expression of the chara~
cter, Fifty rlants each of parents and rxa were cbserved
for the contrasting characters, PJor backcrosses, ana F,,
more thaa 30J plants ware cochserved,

3.3.4 3tatistical technique

The expected values correspoRding to the cbserved
values for each character were calculate i on the basis of the
presumed ratio, The deviations cf these were put to chi=square
test by using the following formula,

2
2 = 5__19-:-9- with n-i degrees of frecdom,

Summation over sll classes
= Cbserved mumbder
® Expected number

5 w o [
'

- Mumber ¢f classes

Deviations were takenl as significant whenever the
cslculated chi-squuare value was more than the table value
(3.841) at 5 per cent level and one degres of freedom and the
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ratio presumed was taken as not f£it, On the cther hedd,
deviastions were taken as non-siynificant 1f the calCulated
chi-pquare value was less thah the table value (3,841) at
5 per ceiit level 8hd ohe degres of freedam abd ratio pre-
umed as fie, However, the most appropriate ratio for
the character was taken only after confirming ratios in
backcross generations that is, test cross, BC,.



CHAPTER-IV

ERXPRRINENTAL RESULTS




I?. EXPERIMENTAL RESULYTS

T™he results of the experiaats sondusted are presen-
ted in the following sestions, seperately for the sake of

sonvenienze.
4.1 BEstinstes Of geaotis paraTeters
4.2 Inter sharazter ’orrelations
4.3 Path souffiosient analysis
4.4 Diversity analyeis

4.3 Feteroeis, sombining ability of vield, yield
attritutes and quality related aomponents

4.6 Ialwritease Oof Qualitative al.axastocs

MAalysis of verisnse was 2arried out for 1S share~
sters inszluding plant orphologisal and fruit Peremeterss ia
@ set of 76 sultivare of brinjal. The varismxs ( wan sqQuares)
due to knowm and unkaown sauses Wers dorguted by using the
wethod suggested bv Lush (1940), “houdhary and Trasaed (1968)
and are rresented in Teble 2. Tre varian~e due to treatmants
(genotypes) wa® tested for its simifiande by ¥ test.

The trectent varianzes for all the 18 zharesters
were highiy signifisant indizeting lerge aount of variation



Table 2, Analysis of variance (mean squares) for fifteen
characters among 76 cultivars of brinjal.
sl. Scurce Replication Treatments Errorc Coaff-
No. characters icient
of
varia-
tion
(%)
1 Days to flower 19,739#** 47,195 %% 1,635 1.63
2, Fruit yield per 27385.870 580118,310%* 10146,015 13.01
plant (g)
3. Number of fruits 2,583 157 .280 **» 2.890 13.49
per plant .
4, Plant height(cm) 57.154* 3RS ,310 % 14,926 4.41
5. Plart 3pread(cm) 42,274 392,296 »% 48,784 7.30
6. primzry brenches 10,613 %% 0.,5268** 0,150 10,38
(Nos)
7. Secondary 71,247 %% 39,789 3,961 8.98
branches (Nos.)
8, Fruit weight(g) 121,584 %% 1967 ,666 %% 19,654 5.53
9, Fruit length(cm) 0.4080 27 567 ** 0,772 10,79
10, Fruit girth(cm) 1,873 19,108%* 1,922 9,20
11, Stalk length of 0.426 4,163 ** 0.608 9,26
fruit {(cm)
12. Fruit density 0.00014 0.0046 %% 0.0074 3.74
13, Rind thickness(am) 0.004238 0.,0351%» 0.0015 5.56
14, Keeping quality 2.1017 34,833%» 1.594 4,76
index
15, Secd weight per 0.3431* 5.2699 #* 0.0856 10.05
fruit (g)
- Degrees of freedom 2 i) 150 -

w

4

x% - Significent at 5 and 1 per cent levels of probability,

regpectively
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for all the zharazte:® under study amwong the genotypes. The
soeffizient of variation was found to range between 1.63
(days to flower) a8 13.49 (aumber of fruits per plaat) per
2eat in the experiment. THe varietion due to replizetion |
vas hinhly sioanifiszant tor sharasters nacrely, days to flower,
primazy brasashes, sesondary braaches, fruit weiaht and
signifizant for plant heisht and seed weight per fruit & ome
and five per 2eant levels of prodbshility, respeatively.

4.1.2 Qeneti persmeters

The mean, ranje, phenotypis and genotypia soeffie-
sientes of variation, heritability and expested eaetiy
advante estinates for eash charaster are preseanted in Taole 3.
The wide ranye of variatioa was observed tor all the charajdters
under study. The fruit vield per plant ranged between 180
and 2621 4 among the genotypes followed by plant height
(66.3 « 121.0 am), plant spread (57.7 « L16.1 om) aad days to
flower (68,7 = 87.7 days). Other plaat morphologizal
sharasters ranged b.tween 3 and 38.3 for aunber of fruits per
plant, 12.3 aad 33,1 for aunber of scaondary brastes and 2.7
and 4.6 for nutber 0f primary bréashes. The wide range oOf
variation was also notized for different fruit parameterzs.
Fruit weight ranged between 44 .3 ead i60.7 ¢ followed by
fxuit length (3.7 to 24.0 sm), fruit gizxth (9.0 to 2i.7 am),
keering Quality (7.9 to 29.2¥), stalk length (4.7 to 10 am),
seed Weight per fruit (G.63 to 7.37 g), fruit deasicy
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(C.68 to 0.868) and rind thisknes? (0.3% to 0.93 a7). The
lowest range of variaetion was observed for aumber of Prisacy
brenshes per Plant (2.7 to 4.6), fxuit deasity (C.64 0
0.86) and rind thizkaess awn) the gqemotypes (( .38 to

C.93 gm),

in genersl, the pheaotypls vardandes and phenotypi 3
soetfizients of variation (PCV) were grester than respeztive
qenotypia veriéates «md genotynls coeffisients of waiidation
(32w . . Sor all the sharastesrs. The highest
genotypis soeffiient of varisetion wan exhibitel by aunber
of fruites per plant (356.93) followed by f£xuit vield par
plaant (56.288). A low GC7 was found for other plaat morphoe
logical traits like the nunber of sciondery braadhes per
plant (15.60%), plant height (12.68 ), plesat spread (9.99),
aumber of rrimary braathes per plant (9.3 ) and dayes o
flower (4.98-).

Aong the frulit paramters, the highest GV wes
shown by seed weight per fruit (45..8) followed by fruit
Jamgt: (36.69%) and fmuit weight (31,79 ). Other fruit
parameters exhihbited low G227 for gruit girtl (.8.09%), rind
thiaskness (13.39:), stalk length (13.02¢), Xesping Quality
Anfex (12.56¥) and fruit density (4.94:). Similer wee the
tremd for Themotypic oeffizient of wvariation (FCv) for all
the charesters. The above observetions rewaled the lowest
G2 and P27 for fruit density amd days to flower.
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T™he heritahility estimates in broed sease were
hioh for all the orprologisel traits csigert primary braashes
(AS.64¥). <2indlarly, the heritabllity estimates for all
fxruit parameters w:re #lso hinh, whisl reaged between 97.06
( frusit weight) aad 63.%8 (fruit density) pex seat avag the
geaotypes,

The highest evtingte of genctis advande (%) ower
medn wa? showa by aunber of fruits per rlant (114.12) fo-
l1lowed by fruit yield per plaat (112.97). Other plaat
mrrholozisal trajts exhibited moderste to low estimates of
qenetis sdwenze ranjing Metveen 9.57 (days to flower) and
27.84 per seat (nurber of sedondary braadhes).

The high estimates of jenctiz advaioce (%) over
Seam war exlibited by seud weirht per fruldt (90,77), szuit
length (72,52) wad fxuit weight (64.52). Other fruit traits
showed madasste tO lov estimgtes of genetis advance over
mpln ranging hetween .11 (fruit density) «ald 29,61 per
sent (riad thidness),

The estimatey of genutlis parameters revealed that
moderdte t0 high 027 «sgsompaaied with hich evtimates of
hexitahility and genetis sdvensze vere axhibited by soms
shara-ter® nansely, init vield per plant, nunbex of fruits
per plant, frult weiglt, fruit leagth énd seed w:sight pex
fruit.



4.2 Jorrelatjogs butweeg chacaiters

Tre inter sharadter ~orrelations at prenotypia and
genotypiz levels bhetween 1S sharaxters ia the present
investigaetion wire worked out and are presented ia Teble 4.

Ao the chareaters sonsidered, autder of frults
per plaat, average fruit weight, and fruit leagth showed
sigunificant positive Jorrelation with fxuit yield both ot
shanotyrics and genotyris lewels., The kesping Quality index
showed negative *ignl fiszaat genotypi: fsorrelation with fruit
vield, while it was not signi fizant at rhenotypiz level.
The stalk leayth of fruit srowed high positiwe 30rrelation
with fruit vield both &t gqenotypis ead rhemotypi: levels
mt was sowarstively low and noa-eignifizant. Similarly,
fruit denzity showed apprecziable negetive dorrelation with
fuit vield but it was not significaut a2 Lotk phenotypis
and genotypis levels. The other gharaters like day? o
flow.r, plant spread, rrimacy braashes, zZiad thi sknecss of
fruit and seed weijlt pex fruit sbowed low but rositive
sorrelstion with fruit vield per plant. kowewver, the
shaca>xters like plant lei:it, sedjondary braazhes and gruit
girth showed low and negetive sorrelation with fxuit yield
ver plagt at both genotypis and phenotyrias lewlils.

Avong the asssoxationshetvesn ditferent mortholo-
agizal ool fruit traits, the days to flower exhibited

signifirant positive sorrelation with seoed weicht Per fruit
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at thenotyrda and genotypiz lewels, Day? to flower showed
non~siqgaifisant aud appresiable positive correlatiocn with
plant height, sesondary braanzhes, fiuit density, rind thiak-
net” and veering Quality index of fruit at phenotymia and
aenotyri> level, wtile duys to flower exhibited pegutive
end non=sijnitisant sorrelaticn with fruit weight, fruit
Jength, <ol fruit girth at phenctyria and genotypis levels,

madber of fruits per plant showed hishly sigai-
fisant positi-e sorrelation with fruit length bhoth at
phenotypis and geaotyrds levels, 9n the contrary, it exhi~
hited simifizeat nejstive zorrelation with fruit girth at
vrenotyPis anl deantypiz lerel. Number of gruits perc plent
exhibited non=-sicnifisent negiative Josreletiocn with other
traits exsept prinacy hwaazhen (0.013) «ad days to flower
(0.093) at rtenotypis aad genotypdiz levels.

Plant height showed highly sigaificent positive
sorrelation witl plant spread, primary braaches and stalk
length of fruit ot Mhenotyis ax geactyRi 2 levels, Plaat
reight exhibited nequtive "4 mifl-ant sorrelatioan with fruit
girth at genotypia level, while the correléetion was ncn-
sionifizant ot prenotyriz level. FPluat heiht exhibited
aon=sianliticunt positive sorrel.tion with secsoadary bran~
shes and keering quality iadex of fruit at phenotypdis aml
geaotypi> lewels, The resaining traites exhibited low
aejetive Jorreletion with plaat lheight st RhwerotyRis ead
genotyria level.
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The plaat spresad showed sigalfissnt positive
sorrelation with primary branches, seiondary branshes amd
truit weight both at pheaotyplis and genctypi: levels. The
other traits like fruit girth, stalk lemath of fruit end
sead veight per fruit exhibited non-sigaifizsnt positive
sorreldtion with plaat spresd at pheaotypiz énd enotypls
levels.

T™he Primacy braazhes eshibited lighly siondgizant
ponitive sorrelation with stalk leagth of fait at genotypis
level mt it was aca=sigaifizant st phenotypis level.
2inilarly, it showed signifizant 4ad asgetive Jorrelatioans
with fruit density and sesd weljht per fruit & genotypia
level only.

T™he sosailaoq branchies showed signifizeant negative
sorrelation with fruit length, while it exhibited positive
sisnifiaat sorrelation with fruit density at both pheno-

typda and geotyria lewels,

™he fruit weiht exhidbited hinhly sigmifiamt
positive dorrelsation with fruit length, fzuit girth amd
stalk leagth 0f fruit, while it showed highly significamn
aojatiwe docrelation with kesping quality iadex of fault
at both phenotyriz aud genotypiz lewvels.

Fruit leangth showed highly sigaifi-ent positive
20orrelation with etalk leajgth of fruit st phenotypi: amd



genotyyia levels, while it exhinited tigtly sigatfirant
aegative sorrelatioa with kesping Quality index of ifnuit ot
phenotypis and genotypia lewls. The fruit leagth exhi-
bited signlfixmt negetive dorrelation with sruit density
at genotyriz lewel ounly.

The fruit girth showed highly signifizant negative
gorralation with keepiny quality index of fruit at R.eo-
tyriz and genotypiz lewels, 0On the other hand, it showed
a positive *ignifizent sorrelstiocn with seed weight per
fruit at geaotyris level oaly.

The rind thidmass of fruit showed highly ~igad~
¢izant vositie sorreletion with seed weight per fruit
at hoth janotypi~ and phanotypi2 levels,

Ia gexeral, cthe genotyrda orrelaticas were higher
in mgnitude over resvestive pheaotypia sorrelations eilept
for ia the 2ase 0f days to flower with pleat spread, fmuit
vield with seed weiqlht per fruit, number Of fruits per
plant with kesping cualivy index and fruit deasity, fruit
girth with primizy diaaches and talk length, seed weight
with stalk length of Zuit and rind this'mess with gmuit
density. The pheaotypis aozrelation hetwesn atove nmmtioned
sharazters were slightly of a higher orderxr of magaitude
than their respestive genotypia sorreiatioas.



4.3 Rtk coeffizient gialvajs

The geactynis Deffizients of sorrelaetion buotwoen
diffe:ent charaztess under study were sudjested to psh
soeffizient analvsis for partitioning the direst and in-
direat effeIts Of these treits on fruit yield, whish was
sonsidered 8 the dependeat variable. The direst and
dndirest effexts of various traits are given ia Table S.

The highest direst positive effedt on fruit yield
vas from days to flower (C.C38)followel by prinary bra.shes
(0,028), stalk length Of fruit, number of fruits rer plam
(0.003)and rind thizkaess (0.,002). Tha highest negative
direat effest on fruit yield was from fiult waight (=0.064)
followe? by fruit lenqgth («0.069), gruit girth ( -0.087),
keering quality index («0.006), plant hedght (=0,008),
seyondary branches («0,004), fruit deasity (-0.003) end
rlant spread («0.002) in order of maynitude.

TThough the numder of fruits per plant had highest
Positive Jorreletion with fRuit vield, the msxiumn sndirest
positive ontrilution wae through deys to flower followed
by fruit lemth, fruit wi-ht and fruit dmsity ia oxder of
monaitude. Other sharagtersr hed pecetivwe indirest effest
through canbx r Of frults per pleat ecoept plaat hedght,
priwicy hraazhes and keering gquality index.
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The £ mit leagth, had hisghly sijnifisant positive
sorrelotion vwith fruit vield it showed negutive direct
effest on £ruit vield., The maximum indirost positive
sontritution wes £xo: deys to flower aad fruit weight
through fxuit length,

Fruit weight wee amother Amporteat shacastes
whiah had positive sigaifizant sorrelation with fruit vield
Mt showed negative direst effsgt on fruit yield, Fruit
leagth, fruit girth and stelk leangth of fxuit had ouxdmm
indirest positive effest through fruit weight on £ruit
yvield per plat.

The keering Quality index had negative sigunifi-
a8at genotyds sorrelustion with fruit vield, wiish was

mainly contriuted iSndirectly by fruit girth and stalk
leagth of frult through keeping Quality index.

The m jaitude of direst effest of all the traite
was lower than genotypds sorrelation e to positive and
negative indirest zontdtution of different traits under
study through respestive traits, exaept frulit gicth. The
direat aegative effest of fruit girth oa fruit yield
showed higher magaitude over thelr respastive genotypha
sorrelaetion betwecn these tralts. The fruit weight and
trulit length showed maxitum pejative indirest oatrilution
through gruit girth, while days to flower had indirest
positive effeat through fruit gicth on fruit yield.


file:///0mviag

Among the other traits, indirest effect of the
number of fruits per Plant, fruit Yeight and sesd waight
per fruit sontriluted positively through days to flower,
while fruit leagth, fruit girth, stalk length of fiuit
and fruit density showed nmaximun negastive indirest effeat
through deys to flower on frult yield.

T™he indirext effext of stalk leagth of fruig,
fruit wepqght and primary branches wexs negetive through
‘Plant height, while planst spresd and frult deasity shrowed
maximum rositive indirest effest through plant height on
fruit yield per Pleat.

Fruit demsity, fruit girth, rind thidmess «nd
fruit waight contributed positively indirestly through
primary hragohes, while days to flower, plant height ad
stalk length of fruit exhibited naxivum negetive Andirest
effest through primary braashes.

Indirest effest of days to flower, rlmt height,
primicy bruasher aad stalk leagth of fault was maxi um
positive trhrough secondacy Hmeathes, while £ruit weight,
fruit girth, fruit dearity end riad thidmess bad high
negative indireat effext through sexondazy yxaashes an
fruit vield.

Positive indirest effest of dayn to flower and
fruit girth were maximum through stealk leagth of frule,
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while fruit weight and fruit leangth exhibited astiaem
asgative effests through stalk length Of fruit on f£ruis
vield per plate.

Negative indirest effest of days to flower,
fxuit weight and f£xuit girth was =msximum throush fxmuit
density, while selondary brag:hes and seed weight per
fruit had maximum positive effext through fruit density
on fauit yield per rlant.

Days to flower, stalk length of fxuit and seed
weight per fruit exhibited Suximum positive iadirest
effest through rind thivkneas, while fruit weight, frulit
girth and fruit density showed meximum nejetive indiset
effext through rind thiskness oan fruit yield per plaat.

Seed weight Per fruit had oo 4direst effest on
fruit vield per plant. 3t days to flower, and stalk
leagth Of fruit exhibited Positive indirest effezt through
seed weight per fruit, wherees frit weight had & saximam
indirext nogetive effect through zeed weight per fruit
on fruit yield per plant.

Path asaalysis of 14 plant morxphologizal and
fruit related rarameters revealsd tiat sumber of days to
flower, prinary braaches and stalk leagth of f£ruit ex! tbited
maxisum diredt eftest on IIxuit yield, But positive
indireat soatrimution through fruit weight, fruit length



and fruit girth on yield wore avideat.

4.4 QAVEISALY 2pplvsis

The genatiz diversity exdsting ik & ollesticn
of T3 gectyres under study with respest to 13 plant
morphologicel and fruit sharadters Wer aaalysed by using
Mahalanobis 's gensralised distanse (na) ammlyris. The
remults obtained are presented l;etmder.

4.4.1 * (p® y

The Zorrelated unstandardise! means of the
aharazters under study were trans forme® to stendaxiised
unsorrelated set of veriable® using Duyexr®s square ot
method ( Reo, 1952). The statistizal distance
( Maralangobis's o’) between pedrs Of ganotyres was obtained
a8 the sum of squares of diffeisndes between JOrresronding
unzorrclated walues Of any tvo gendtypes,. Since emh
prsducel 75 somMimeticus, $625 D? values wers obtained for
7% genotyres, ma’ values raged from 21.46%5 ( between
genotypes 52 and 53) t0 2080.,369 ( betwean genotypes S und

72).

Based oa the 2slsuleted squarcs Of the genede~
11sed distanzes (D? wlues), genotypes under study were
grouped into uim 2lusters following the method suggested
by Toasher (Rao, 1932) (Table 6). The aluster~-i vwas tle
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Tahle 6. Distrittioa of seveatyfive msaltivars of Brinjal ia
seven 3lusters.

81. Custer Total
surher

S T

K

a2

vacrie~

- - ——

variotise

&

N NN

-

o~

. Arka Rusungkér, 2. Arka Shicish,

3. Afka Shesl, 4. Higna Dorxle, 6. Shaucsed
N2, T. Bhaacad N0.3, 8. Tesbalvadi
lLozal, 9. Higne Dorla (Th.), i2. Azanae,
13, Mhnlgm. iS. PBR mg

16 . Shekharvaii, i7. Mehabaleswar,

i8. Sclanca writti, 19. Krishna Xaki,

ﬂ. Bhimtbl. Zl. " 2"*&0. 22. R‘m
23. Pare Yhive, 24. Domgaon=l, 28. P S«§,
26. Oote=2, 28. Pe8, 29. Dorly, 30. Yajzi
oota, 33. Gexe looal, 37. B Si=i,

38, Aru A, 39. 8 388, 0. 82%-3, 41.3%5 3%a2
42. BD=T, 43. =i, 4é. 125, 45. Write
Sluster, 45. Oblong loxal, A7. Yhed
Shivpuri, 48. INA~12B, 49. S'=78,

30. Rapadae—i, Si. $'1 133, S2. & 134,
$3. S 138, 88, W&. %6. FI 3486.2,
ST N IGR 112«8, S6. Ddupd Qulls

. Maleur Iozal, 6i. Kail rawai,

62. Taiyan NAS3, &3, ":9ad lozal,

64. Baneces Cilant, 6%5. Tmdetti lozal,
66. Beauty white, 67, Madina, 68. Jayioae,
€9. Blaxk 2esuty, 0. Somposite=s,

T, Jomposites~2,

34. Mite long, 3%. Kxanti, 36. Danares
Gresn, 59. Jokek lozxal, 7S. Raidung losal.

10. urki, 11. Jaljeon lo-al, 31. Mushire,
32. are~i.

27. xalyanpur T2, 73. Pusa Rranti.

14. Vvaishali, %4. Junsiad Obhlong.

72. fusa Purple loag, 74. Pusa Bhairev.
S. White “adhapuri

-
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lexgest and it 2009isted of 59 vacietier. Sex0nd anl
third clusters led flve and four wverieties, respestively.
Clusters 1v, ¥V and VI hed two varietiss eash, vheress
sluster viXi had only oae geaotype (White Madhapuri)e.

The average within (latra) and betweon ( inter)
2luster distanzes and D values are given ia Tadle 7. The
dntra=cluster distenves varied from 14.8% to 23.42 for
3lusters I d 71, respestively. The inter-cluster
distanzes renged hetwesa 18.24 (I with 7) and 41.57
(72 with vIX). The mmximum gonetia divemenze was Obe
served between zlusters VI and VI a8 revesled by the
maxi man inter-sluster distase of 41.57. The inter-clmster
rroxinity was setn to De @ximun hHetwetn Jlustesrs I end Vv
as iodimshed by the lovest inter-sluster distange of 18.24.

Sluster I whish somprised of 39 varxieties was
slosely related with 2lustess Vv, vil, II ond Il 4n that
order with respeative D values of 18,24, i18.43, 19.27
aald 20,77, wierea® it was xe ddvezse £xom jlusters VI
sad 17 3lusters with the respestive D values of 32.30 sad
23.31.

Sluster 11 also shomed the minim~ diversity
with sluster® v snd viII with D values of 20.93 «nd 21.82,
respastively. The farthese sluster from the sezond 2lu~
ster were Vi, IIX and 1V showin; D values of 34.9i, 6.48
«nd 23.5C 4a thst oxder.
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Intracluster distances

I 14.85
II 15.23
ITI 16.14
IV 16.08

\ 16.71
VI 25.42
VII  0.00

FIG 1. INTER CLUSTER DISTANCE ( D ) AMONG SEVENTY
FIVE GENOTYPES GROUPED IN SEVEN
CONSTELLATIONS.
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™Thixd 2luster showed 3lose proximity to v and
713, whare the D walues were 19.9. and 21.93, respestively.
The VI and IV 2lusterr showed the naximi™ D values of 38.74
and 30,62 from this 2luster.

The fourth sluster soncisting of tMO genotypes,
possented Jeast D wiue estimates of i9.83 and 23,98 from
slusters ¥ aad Vi in that ovder and was :losely related to
those 2justers, The farthest sluster wae VII (D= 31.8))
from At.

Sluster nuiber ¥ wes 3losely releted o I, IX, 11X
and I7 clusters @ reflested by the lesst later-cluster D
values and 30 the farthest reluticaship agaiast 2luster 9§
(D= 25.89).

Suster I was in 3lose pruximity to I7 amd ¥
slusters with sorresronding D velues of 23.98 and 23.89,
respuatively. The slusters viX, 1IXI, II aad I shoved the
maxi™in D values of 41.37, 38.74, 34.91 amt 32.%5C, resreo-
otively from this sluster and thus formed the farthest
slusters from it. The 3luster VI showed aoasidecable
divergenze with all other alusters @4 many & tamen the
davtandes opscrved were ldigher than aay of the other anter-

ajuster disteazes.

Sluster VII formed e T0litéry zlueter of &
Sinqgle genotypPe, wa" in 3love rroximity to alusters I, 1X


http://3S.fi

104

IIT and Vv with iatersluster dastandes 18.43, 21.82, 21.9%
and 23.9), respestively. It showed maximum interzluster
distanzes with 2lusters Vi and IV, the D walues belng 41.37
and 31.81, respestively.

The mpan values of sazh of the 1S sharaxters for
sgven 3lustere are riesented in Table 8, with vegard to
the days to flowering, >luster VI wes the eariiest (74.3
days) 2lomely followed dw =lusters I aad iXX (77.6).
2luster Vi showed the highest neen (83.6 days) for the
sharazter followed by sluster II, IV and v with 83.2, 82,8
and 81 .8 days to flower, respeatively.

The mean values for the fauit yield per plmt
éi £fered sonwiderably amag the clusters. The =luster V1
showed the hghest fmit yield per plent (234 8 g), while
sluster Vil had the lowest vield (274.3 g). Cluster 1 was
serond lowest in ranking, (662.58 g), while the recainiesg
slusters iI, IXI, IV snd ¥ with the mesn yield of 1068.7 g.
1179.0 g, 1291.3%5 g and 1349.3 g, respeatively, wese 2lose
to one another.

T™he meta sunber of fruits per plant also differed
gsonviderahly emong trte slusterw, zluster lil had the
highest mean Oof 290.6 of fruits rer plant, followed 2lorely
by sluster 7i and T with a "gan ot 234 an! 21.8 fmuiwe
yer plant, rerpestively. Jluster Vil had the lowest mean
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followed b- 2lustexy i, 1V and IX with 7.7, 108, 3.8
and 13.94 fouits per plaat, respsitively.

e sluster VI had the highest mean Plant height
(101.2 om) followed Dy zlusters I3, X, 1II «ad IV with
99.8, £7.6, 84.6 and 8l.4 3m respestively. The Jdlustes
Vi srowed the lowsst (71.2 3nm) mesn plant height followed
by the luster v (77,7 am).

The 3lusters 1V and II had the highest meem
Plant spread of 103,68 and 103.60 am, respestively, were
2lo%e to eazh other. The TWderate Jean Plast spread was
showa by slusters i, 111, VIl and Vi with the mesn plaat
spredd of 95.5, 93.1, 92.4 and 89.7 am, respestively. The
plant spread was the lowest for sluster Vv (75,6 om).

There wes very little veriation for the susber
of primary branches s oag the slusters, whish canged
hetween 3,05 (2luster V) aad 3.8 (3luster Vi). Nowever,
ausber of sezondary branches Per pPlaat showsd 08 varis-
thoan betwesn the 2lusters. Jluster 711 hed the highest
aunber of sc¢aondury branshes followed by sluster IV with
& mean of 28,2 end 26.4, respedtively. The alusters i1,
i, 11 and VI bhad a moan Oof 24,3, 22.0, 21.9 and 21
auaber of scaondary breasles per plant, respeatively.
Jlustexr 7 had the lowest pumber Of sexondary braashes
(15.2).
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The cluster 1V showed the highost mean fruit weight
followed ly sluster Vi with a memm weicht per fruit of 137.8
and 126.3 g, respectively. The clusters ¥, 11 and I showed
the 7"saa fruit weight of 89,5, £2.3 and 78,4 g, respeatively.
Sluster YVII héd the lowsst aversge weight per fruit (38.7 g).

T™He 2luster Vi stowed the highest mesa fruit leagth
of 18.0 o and zluster VIl had the lowsst length of fruit
(3.7 ). Por other 2lusters the mean fruit length wee 10.38
(V) 10418 (X7), 8.22 (3X), 7.86 (3) aald 6.8 (IIX) am.

The highest man fxuit garth: was seen Ma Jluster 1V
{18.8 am) followed by 2luster Vi (16.38 am), The mean fruit
gizth fn 2lusters 11, V, 4, ill end VII was 1%5.54, 1S, 14,98,
13.42 end i2.0 o respextivelv.

The zluster VI showsd the highent measa stalk length
of fruit (8.8 om) and for 3luster 111, the stalk length was
the lowest (6.3 3n). The alusters Iv¥, 11, I, Y ond VIiI hed
a mean stalk leagth 0f 7.7, 7.5, 7.2, 7.0 end 7.0 an,
sespestively.

The highest density Of fruit was found in >luster
viX wath & maen of C.tb6, wiile siusters 17 and Vi siowed
the lowest (U,7C) mwan density Of fruit. The slusters v,
i1, IX «nd IXIl had @ 7emn fruit .eavity of 0,75, 0,73, 0.7, O
Ce73 and Co7i, wespeitively.



The czluster il stowed the Fighost msen riad thidk-
aeee followsd by the luster 7 with 4 wan o0f (.08 end
C73 2m, respestively. Other slusters, Vii, I, ¥, IXX and
i1V showed a medn rind thidkmess of 0,70, 0.68, 0,67, 0.64,
and 0,62 am, respeztivelv.

The lowest xeapias Qality index wis chserved L
'3luster 17 followed by alusters V1, V and Vil with a Ween
of 11.0, 13.3, 13.6 and 165, respeztiwely. The rewining
sJusters 11, I aad 11l lad higher index ot 29.6, 2.0 anld
i9.3, respeatively.

The Lighest megn wWelight of %eed pPer £2uit was
observed in 2luster Il foliowed by sluster IV with & meen
of %5.69 and 1,87 g, respestively. Other zlustezxs vii, 1lI,

108

i, X #idd 7 had & mean Of 1l.94, 2.28%, 2.28, 2:.71 and 2,96 - Y

respextively.

N e uahom
Ia genersl, m mn:&ubhmb the zlusters wvas
found for fruit yield per plant, aunber 0f fruite per
plant, fruit weight aad fruit leagih.

4.8 TNeterosis, Jombining ability for vield, vield
attridutes and Quality related sharasters

Diallel saalysis of 10 diverve parent? along with
their 48 e (vithout resivrocals) WoS Jdone to e2tinghe

heterosis, somining ability and geme astioa for 22 sharesters
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ia brinjal. Tiese parsats leppuned tc be fron five distinst
glusters based oa 1S plaat ‘»rphologizal snd f£mit shara-
sters in esresiment I. Six pereats were f£from the lamrest
aluster I aad ocne easr fwma the other glustexs, IX, IV, V&
and Vii. Tre results are Presented below.

45.1  palyngs of verdsaze (ANOM)

™he analysis of varianoe for 22 sharazters is
prescnted 4in Tabdle Y. The ANOVA indizeted Nalkly sigutifi ant
diiferendes among the treatments for all the sharasters uader
study. The differenszer amcaq the bhyixids ead also anong
pareats Wexe also righlv siaalfizant £ a1l the shareztem
exzep: primary brasshes 2nd sten girth amoag Pasents. The
wrianse for parents ve hybrids vwas bhighly sigaiti-aat for
all zharacters exsept for the auisber of primary braast.es,
stem girth, fruit langth and stelk leagth of the fxuit.
ariance ag sarount of dry matter (%) weze tgaifismt &
S per 2eat lewel amag pereat vs hybrids,

‘55‘2 t 2 X118

The npan performanse of parents, hybhcids and
magnd tude Of hetarosis expPressed a perscatage iasresse

or dexrease over "Ld-purent, hetter pacent and top ramaat
wé lue= for 22 sharadtext sce preseated An Tebles AC to 31,

/

4.8.2.0 g bgr of qev3 o Llowek

A 2o iderahis raaje 2£ variation wes olwmerved
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among parentr and hybrids (Teble 10). The Parsats flowered
between 8 (Pusa Bhalrzav) and 92 deys (Rigne Dorla, Gokak
Lo3al and Taiwen Hega), Wrile the hybrids raaged betwesn 60
(3xS) and 95 days ¢to flower (1 x 4).

Out of 43 srosses, 41 grosses had highly signifisant
asjative hetarosis and one 3roes had highly sigalfizent posi-
tive heterosis over ths Md pPerent value. The reage of
reterosis was f£roa «24,.17 (3 x 6) to 9.01 (1 x 4) per seat

over A pasent.

Thd ztythree aceser showed a haghly signigi~ant
aejstive heteronis over better pirmmt and positive heterxcels
war foun! in three 3xceses. JFour 2:ro8ses echibited
siquificent negetive heterneis over bEtSer parent. The ramge
of heterosis over better parent wis fzom «23.34 (3 x 8) ¢o
7.59 (1 % 4) per aeat.

The reterosis over best paremt wvecied fronm «i8.07
(3 % to 14,46 (Lsh) per seat oad 22 srosses exhibited
simifirant heteronis in desired direction. Five axosses
showed signifisaat poritive heturosis over the bhest pareat
in undesired direstioan.

& .85.2.2 ;s £ pl

Mean fruit yield per plaat varied £froa 7i6.d
(Hig9aa Dorla) to 103%5.7 (Gokak loasel wod Pusa Bhairav) wod
T2%.3 (4 x 7) to 1785 g (6 x IL) ammg pareaty and hybrids,

11

[~
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Table 10, Mean pcrformance of parents, F,'s magnitude of hatero~
sis over mid parent, better palent and top parent for
days to flower in brinjal’

:i: Pagigi:e:"d vg;:z Per cent heterosis over
MP ) o P

i 2 3 4 5 ]

1 white Madhapuri 88,3 - - -

2 Hignadorla 92,0 - - -

3 Gare local 90.0 - - -

4 M 135 86.0 - - -

5 Surya 88,7 - - -

6 Gokak local 92,0 - - -

7 Malapur local 90,0 - - -

8 Taiwan naga 92,0 - - -

9 Pusa Kranti ] 91,0 - - -
10 Pusa Bhalrav 83,0 - - -
11 1x 2 92,0 2,05 4,19% 10.84**
12 1 x3 82,3 ~7 .68 %% =6.,79** - 0,01
13 1 x 4 85.0 9.01** T 59> 14 ,46%%
14 1 x5 84,0 =5,08%* -4 .87 ** 1.20
15 1 x6 B84 .0 -5 ,82%* -4 87 %% 1,20
16 1x7 85.0 —4 65 %% -3,74*% 2.41
17 1x8 7840 -13 ,48** ~11,66** =65,02%%
18 1x9 84.0 - 6§,30%* - 4,87%* 1.20
19 x 10 80,0 - 6,60%* - 61 -3.,61*
20 x 3 83.0 - 8, T9* - T, 79%* 00
21 2 x4 82,0 - T.86%* - 4.65%" ~-1.20
22 2 x5 78.0 -13,67%* -12,06%% -6,02%%
23 2 x 6 82,0 ~10,87 %% =10 .87 ** -1.,20
24 2 x 7 83.0 - B, 19** - 7.,78%* (VY
25 2 x 8 7840 «15,22%* -15,22%* =6,02%*
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-1 2 3 4 5 6

26 2x9 83,3 - 8.96%* - 8,16%% 0.360
27 2 x 10 69 .3 =20 ,30** =15,51*x -16.51**
28 3 x 4 71.0 =15,9.L%« -13.,95%% ~10.84 %=
29 3 x5 68.0 ~23,89 x= =23 34%* ~lo o Q7%*
30 3 x 6 69 .0 =24 417 %* =23 ,30%* -16.,87=*
31 3x 17 1547 -15,89 <% -15,89 7« - 8,79*x
32 3x 8 69,3 =23 4,85+« =23 ,00** ~=16,50*%*
33 3 x9 85.0 - 6.08%~ - 5455%% 2,41
34 3 x 10 82.3 - 4,854+« - 0.84 - 0.84
35 4 x5 72.3 =17,23 ¢~ =15,93 %« -12,39%«
36 4 X 6 82,0 - T.86%* - 4,65%% - 1.20
37 4 x 7 82,7 - 6,02%x ~ 3.84% - 0,40
38 4 x 8 80.0 ~=10,11%~ - 6,98*=* - 3,61*
39 4 X9 81,0 - 5.08x% - 2432 1.20
40 4 X 10 8l.3 - 3,79x¢ - 2,05 - 2,05
41 Sx 6 80.0 -1Ll.45%« - 9,81%** - 3.0Ll*
42 5x 7 78.0 =12,704+* -12.06** - 6.,02%%
43 5 x 78.7 -12,39~# -11.27%+* - 5418%%
44 5 x 68.3 -23,98x# =23 ,00« =17,71%*
45 5 x 10 84.0 - 2.15 1.20 1.20
46 6 x 7 78,0 -14,28%% -13,33%% - 6,02«
477 6 X 8 75.0 -18.48%* -1B8.48*%* - 9.64xx
48 6 X9 88.0 - 3.,82%%* = 330% 6.02%«
49 6 x 10 82.0 - 6,28%* - 1.20 - 1.20
50 7 x 86 .0 - 5.49%% - 4,44k% 3.61%
51 7 x 9 74 .0 -18,23 %% ~17.,78%* ~10.84 %%
52 7 x 10 87.0 0.58 4 ,82%% 4,82%x%
53 8x 9 73 .0 ~20.22%* -19,78%* =12.05%*
54 8 x 10 72.0 ~17,7L%~ =13 ,25%* =13 .25%x*
55 9 x 10 71L.3 ~18.04 x* =14,10%* ~14 ,10%*
> (0.05) 2476 2439 2.76 2.76
o (0.01) 3.55 3.16 3465 3 465

&
’

** = Significant at 5 and 1 per zcent level of probability,
respectively.



cespactively (Table A1),

Ia 23 3roesces heterosis ove: Wd Parunt wWee statie
stisslly signifidaat positive and one arwoes (4 x 7), there
was 7ignificant megative heteroeis. The heterveis reaged
between =17.33 (4 x 7) and 62,87 {1 x 7) per seat Oover w4

pareah .

in all 20 zrossce exhibited sisanifisent positive

reteronis ower better paxeant, wile in four srosses, there

wvas simifi~ant negetive heterosis. The leterusis over
hotter parent varied £ro1 -28.,19 (4 x 7) to 72,38 (8 x 10)

Per sent.

119

The sigalfiseat positive heterveis over bhest pureat

was shon by 1S grveses, while aine ssosees exhibited

signifi-ant negaetive heterveis over tOP persat. Tre hete~

fosis Oover best Pareat ruajed hetwesu =29.97 (4 x 7) and
72.3% (6 x 10) pexr sent.

€.5.2.3 mubep of fruits ver pleat

™e averadce aumber of fruits per plant ranged
between 8,7 (5 13% and “wlapur iozsl) md 31.7 (Pusae
Phairav) i3 pacente and 730 (4 x 7) and 33.0 (6 x 10) in

gsrossen (Table 12).

In 20 asrossey, there was a simmifizant positive
heterceis over aid parent ,mh alght srosses shovwed



Table 11,

Mean performance of parents,
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's magnitude of heterosis

over mid psrent, better psrent and top parent for fruit
yield (g) in brinjal.

31. Parents and Mean Per cent heterosis over
No, crosses value
Mp BpP TP

1 2 3 4 5 6

1 white Madhapuri 744,3 - - -

2 Hignadorla 716,3 - - -

3 Gare local 858,3 - - -

4 SM 135 7459.0 - - -

S Surya 1029.0 - - -

6 Gokak local 1035,7 - - -

7 Malapur local 1010.0 - - -

8 Taiwannaga £80.0 - - -

9 Pusa Kranti 971.3 - - -
10 Pusa Bhairav 1035,7 - - -
11 1x 2 863.3 18,21+ 15,9¢9* - 16,64
12 1x3 875.0 9.20 1.94 - 15,52+
13 1x 4 845.3 13,21 12,86 - 18,38**
14 1 x5 1024.0 15,49+ - 0.48 - 1,13
15 2 x6 1070.7  20,30** 3.38 3.37
ié 1 x 7 1602,3 82,67 ** 58.,64%* 54,71%"
17 1 x8 1385.7 TO62** 57,.,46** 33,79+
18 1x9 831.3 ~ 3.09 ~14.41 - 19,73**
19 1 x 10 1195 34,27 %> 15,38* 15,.38*
20 2 x 3 1197.3 52,08*x 39, S50*x* 15,60*
21 2 x 4 935,7 27, T1** 24,92%* - 9,65
22 2 x5 940,7 7..80 - 8,58 - 9.17
23 2 x6 1105.7 26 ,22*% 6,76 6.76
24 2 x 7 843,7 - 2,25 ~16.46* ~18.54*%
25 2 x8 986 .0 23,53 %% 12.04 - 4.80
26 2 x9 1479.3 T5,31%* 52.,3%* 42,83~
27 2 x 10 1156.3 32,0%* 11,64 11.64
28 3 x 4 1006.3 25,21 % 17,24~ - 2.84
29 3 x5 840.7 -10,91 -18,80**  18,83*'
30 3 ¥ 6 1432,.7 51,29%* 365,33 +% 38,33 %*

Contd.,
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1 2 3 4 5 6
31 3 x 7 1016.0 8,76 0.59 - 1,90
32 3 x8 843,0 -3.01 ~ 4,20 ~18,61#%%
33 3 x9 1640,.0 79,27 %% 68.84 ** 58,35%*
34 3 x 10 1286,3 35,83%% 24,20%* 24,20%*
35 4 x5 968,0 8.89 - 5,93 - 6,54
36 4 x 6 938.0 5.11 - 9.43 - 9,43
37 4 x 7 725.3  =17,53* ~28, 19%* =29,97**
3e 4 x 8 1152,3 41,47 %* 30,94 ** 11,26
39 4 x9 1230.3 43,03** 26,66%* 18,79%*
40 4 x 10 1575.3 76 ,59*% 52,10 %% 52,10~
41 5 x6 1715,0 66,12%* 65,59 %% 65,59%
42 5 x 7 1210.0 18,18+* 17.59* 16,83*
43 5 x 8 994 ,7 4,21 - 3,33 - 3,96
44 5 x 9 1046 .9 4.59 1,65 0.10
45 5 x 10 1403.7 43,52%w 43,25%* 43,25%*
46 6 x 7 1119,3 9,43 8.07 8.07
A7 6 x 8 1566 .3 63 .52~ 51.234+ 51,23+
A8 6 x 9 1022.3 1.87 - 1.29 - 1.29
49 6 x 10 1785.0 72.,35%* 72.35%n T2.35%*~
50 7x8 1173.0 24 134~ 16 .14 » 13.26
51 7x9 931.0 =~ 6.02 - 7.82 ~10.11
52 7 x 10 918.0  «10.25 ~11.36 -11.36
53 8x9 962.3 3.96 - 0.93 - 7.09
54 8 x 10 858.0 ~10.42 ~17 .16+ -17.16%
55 9 x 10 1036.0 3.24 0.03 0.03
¢c.p (0.05) 141,04 122,14 141.04 141.04
c.n (0.01) 18b.42 161l.44 186 .42 186.42

k.

respectively.

Significant at 5 and 1 per ocent level of probahility,
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signi fioaat negative heterosis over W4 parent. The hete-
rosis anged Detwecn =42.08 (7 x 10) end 45.39 (6 x 8)
Per sent over wid pereat.

e " Bignificant positive heter osis over better Pavemt
was found in six Qrosszes, whereas in 19 arveses, the muiher
of fyuits were less than thelr respestive better paremt. The
amount of heternssisr wvauried £r1o . «63..9 (7 x 1L) ¢o 4060

(1 x 8) per seat over bstter pareat.

The heterosis over best parent wiried from «77.92
(¢ x 7) to 4.10 (6 x 1C) per zent.A A Total/4d arvsses exhi-
bited signifi -ant aejative hetcrosis over best parent, noNe

Oof the aromses exleeded 2inpifirdntly over Pusa Bhairav.

¢.5.2.4  Plant belght

Msaa plant *ﬁmm renged hotweta $8.3 (rijnas Dorla)
and 110 om (“urya) s ong parents and SL .3 an (3 x 4) to
101 3= (S x 6) «dg hybrids (Table 13).

e

In 26 srosses, there wes sigaltioeat positive
heterosis over "id pareat, w.eress five srosses shoved
siqnifient acvnetive heterosis. ‘I€ heterosis ranged
Detwaen =24.12 (3 x §) and 45.99 (4 x 8) pur Jeat over
ald parent.

Simifizant positive heterosis wee shown by A7
arosses ower their reepestive hetter pareant, while 13
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Table 12. Mean performance of parents, Fl's, magnitude of

heterosis over mid parent, better parent and top parent
for number of frults in brinjal:

81. Parents and Mean Per zent heterosis over

no. arosses value MP BP -

T 2 3 4 .3 I3

1 White Madhapuri 13.3 - - -

2 Hignadorla 12.3 - - -

3 Gare lozal 17.7 - - -

4 3SM 135 8.7 - - -

5 Surya 19.3 - - -

6 Gokak loczal 16 .0 - - -

7 Malapur lozal 8.7 - - -

8 Talwan ndga 13.3 - - -

9 Pusaa kranti 10.0 - - -
10 Puza bhairav 31.7 . - -
11 1x 2 12,0 -6.25 -9.77 -62,14**
12 1 x3 13,0 -16,13%4 ~26 .55 4* ~38,994+
13 l1x 4 11.3 2,73 ~15.04 ~64 ., 35%*
14 L x5 18 .7 14,72~ -~ 3.12 ~41l.01%*
15 1 x6 15.3 4 .64 - 4,37 =51,.73*x«
i6 1 x7 14.3 30.0** 7.52 =54 ,89 %=
17 1 x 8 18,7 40,60%* -40.00 “41,0Lx*
18 I x 9 14 .7 26 .18x% 10.53 =53.63*%*
19 1 x 10 17.0 -24 AL XX - 46 ,37** 46,3 7%=
20 2x 3 16.7 11.33 «35,99 %% 47,325
21 2 x A 12.7 20 ,95% 70.32%x% =-59,94 %
22 2x5 14,7 -6 .96 =23 ,83%* =53 .63 **
23 2x 6 16 .7 18.02%* 4,37 47 32%*
24 2 x 1 11.3 7.62 - 8.13 -64 ,35%*
25 2x 8 14 .0 9.37 5.26 «55 .84 %~
26 2x 9 11.7 4,93 - 4,88 =63 09**
27 2 x 10 20.0 -9 .09 ~36.,91%% =36.,91%*
28 3 X 4 18.0 36 .36%* 1.69 43 ,22%*

Contd..



Table 12(contd.)

i 2 3 4 5 3

29 3xS5 14 .0 45 .07** «27 .46** ~55.84 *#
30 3 x6 23.7 40 .65** 33.894= -25.24 ~ %
31 3 x7 13.3 00.76 -24 .86 ** =-58.84 ¥«
32 3x8 12.0 -22.58 ~32,20%% 62,14 %*
33 3x9 20.0 44 .AO** 12,99+ ~36.91%*
34 3 x 10 30.0 21.46%¢ - 5.36 - 5.36
35 4 x5 16.0 14 .28% ~17.10%* =49 .53%#
36 4 X6 10.0 =13 ,03% =37 .5%* =568 A5 **
37 4 x 17 7.0 -19,.54 * ~19.54 * «T7 925
38 4 x 8 15.0 36.364%* 12.78 ~52.68%*
39 4 x9 13.3 42,24 %* 33.0%xx* 58,04 **
40 4 x 10 17.7 -12,384+ ~44,16** ~l4 16%*
Al 5x 6 20.7 17 .28+ 7.25 ~34,70**
42 5 x 7 15.0 7.14 -22.28%* ~52.68%%
A3 5x 8 15.3 - 6.13 ~20,72%* ~51,73%%
44 5x 9 15.7 7.17 =1B8.65** =50 .4 T**
45 5 x 10 29.3 14 .90 %« - T.57* - 7.57*
46 6 x 1 13.0 5.26 =18.75x* ~58.,99 %+
a7 6 x 8 24.3 45,394 33 .12 «32.8L%"
48 6 X9 15.0 15 .38~ - 6.25 ~52.68%*
49 6 x 10 33.0 38.36%* 4.10 4.10
S0 7x 8 12.3 11.82 - 7.52 -61,20 x*
51 7 x 9 9.7 3.7 - 3.0 =69 ,404*
52 7 x 10 11.7 “A2,084* ~63 .09 X * =63 .09 **
53 8 x9 16.0 37.34 %~ 20.30* ~A9,53%%
54 8 x 10 21.3 ~ 5.33 ~32.81l*%* -32,81%x
55 9 x 10 22.0 5.52 «30.,60%* «30.,60**
c.0 (0.05) 2415 1.86 2,18 2.15
c.p (0.01) 2.84 2.46 2.84 2.84

* #% = Significant at 5 and 1 per cent level of probability,

reapeatively



Table 13.

Mean pe rfo.mangse of parents, Fl'a, magnitude of

heterosis over mid parent, better parent and top parent

for plant height (om) in brinjal:

81, Parents and Me an Per zent heterosis over
no. garosases value MP BD 5
Jl white M:;hapuri 8;5.0 ‘: ;5 E

2 Hignadoria 58.3 - - -

3 Care local 58.7 - - -

4 s 135 68.0 - - -

5 Surya 116.0 - - -

6 Gokak lozal 71.3 - - -

7 Malapur lozal 75 .7 - - -

8 Taiwdn naga 65.3 - - -

9 Fusa kranti 69.0 - - -
10 Puza bhairav 64 .0 - - -
i1 1x 2 . 177.0 9.76" -6.1 ~30.0%*
12 1 x3 75.7 7.60 - 7.68 ~31.45*%*
13 1x 4 e.3 11 .,07** 1.58 -24 ,27%*
14 1L x5 86 .3 LO.LO** =21 ,54**> =2),54 %
15 1l xe6 9l1l.3 19 .11 ** 11.34*x =17.,0%*
16 1 x 7 95.3 20.86** 16.22*~* =13.36**
17 1l x8 91.3 23 ,96%* 11.34 %> =17.00%*
18 1x9 86.3 14 ,30** 5.24 =21 .54 **
19 1l x 10 86,7 18, 77+* 5.73 -21.18**
20 2 x 3 72.0 23 .08%« 22.,66** =34 54 %%
21 2 x4 59.0 - 6,57 -l3,23 %4 ~46.,364*
22 2x5 66 .0 =21 .57** «40.,00%* =40,00**
23 2x 6 64 .3 - 0.7 - 9.,82* ~4l.54%
24 2 x 7 60.0 ~10.45* 20,74 %* =45 454
25 2x 8 72.7 1L7.64** 11.33*~ =33 ,91**
26 2x 9 68.0 6 .83 - 1.45 =383.,18*#*
27 2 x 10 70.0 14 AT =~ 9,37 =36.364"
p::] A x4 50.3 =20.60%* =26.03%* =54 ,27**
29 3x5 64 .0 w24 124% «ll.B24* -4l .82%*
30 3 x 6 67 .0 3.08 - 6.03 «39,10**

Contd..



Table 13.(Contd..)

1 2 3 4 5 6

31 3x 7 71,0 5465 - 6,21 =35 .45 x*
32 3 x8 72.0 16 .13 x* 10.26* =34 54 **
33 3x9 7.3 16,3 7*4 7.68 =32 ,45%=*
34 3 x 10 73.0 i8.,99x~ 14 .06+ =33 ,64*%
35 4 X5 68.7 =22.8L%* 37,54 %~ =3T.54 «*
36 Ax6 82,7 LB.TAN*  15.99%% =24 ,82%
37 4 x 17 87.7 22.,06%* 15.85%%  =20,27**
3e 4 X 8 97.3 45 .,99*n 43 ,09** =1l1,54**
39 4 x 9 84.3 23 ,06%* 22 1 7%** =23 .36+%*
40 4 x 10 93,3 41.364% 37,214« =15.18**
41 5x 6 i01.0 11.,42%*% = 8,18%* o 8,18**
42 5x 7 92,70 - 0,16 ~15 .73 <= -15,73 %%
a3 5x 8 90.3 3.02 ~-17.9L%* =1T7.91*»
44 5x 9 85.3 - 4,69 -22.,45%* =22.45**
45 5 x 10 86.0 - 1.15 =21 .,82%x% =21 ,.,82**
46 6 x 7 87.7 19,32+ 15.85** «20,27«x
47 6 x O 84.7 24 .01~ 18,79 %~ =23 ,0x*
48 6 £ 9 64.3 20,17~ 18,23 ~~ -23 364
49 6 < 10 82.3 21 .65%* 15.43 4% -25.18%«
50 7 £ 08 83.3 l8.16++~ 10,04 ~ =24 [ 277«x
51 T x 9 77.7 7.39 2,64 -29.,36*%
52 7 x 10 78.3 12.104% 3.43 ~28,82%*
53 8 x 9 66.3 - 1.26 - 3,91 =39 ,.73**
54 8 x 10 69.7 7.81 6.74 «36,64 **
55 9 x 10 67.0 0.75 - 2,90 «39,10%*
.0 (0.05) 6.58 5.70 6.58 6.58
¢ (0.01) 8,70 7.53 8.70 8.70
#, ax =~ gignificant at 5 and 1 per cent level of probability,

respeaotively.
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srosses exhibited sionifizaat negative hetcrosis. The
heterosis ranged between =41.82 (3 x §) and 43,09 (4 x 8)
per ceat over better pereat. But aone of the lybrides were
taller than the tallest perent,Sutya.

4.5.2.5 plagt spresd

The mean plant spread varied from 45.0 (Gure lozal)
to 64.7 (Pusa Yranti) amng pareats and 45.0 (3 x 4) to 718.7
(7 x 8) 3m among srosses (Table 14).

Of the 45 crosses, 23 exhibited sionifizaat positive
heterosis over mid parent. The oaly hybrid that showed
sioni fiant negative heterosis over mid parent was a 20089
between Talwen Naga < Tusa ¥ranti. The heternsis ranged
between =14.33 (€ x 9) and 3G.43 (4 x 10) per 2ent over mid

parent.

Twelve srosses showed sigalfizaat positive hete-
rosis over better pareat, while eight asrosses echibited
sisni ficant negetive heterosis over their respestive better
parent. The Leterosis over better pareat varied from
«21.51 (3 x 8) to 32,7 (4 x 10) per zeat.

The only =2roes, 7 x €, hal & sigaifizaatly hicher
plant spread than the best parent, Puse Kragti. The
hetercsis over beet Pareat ranged between «3C.45 (3 x 4)
and 17.00 (7 x £) per -ent.,
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Table l4. Mean performance of parents, Fl‘s, magnitude of
heterosis over mid parent, better parent and top
parent for plant spread (aom) in brin jal:

31. Parents and Me an Per sent heterosls over
no. grosses value
MP BP TP

1 o . 3 4 5 6

1 white madhapuri 55.7 - - -

2 Bignadorla 48,0 - . - -

3 Gare lozal 45,0 - - -

4 13M 135 47,7 - - -

S Surya 58.3 - - -

6 Gokak lozal . 58,7 - - -

7 Malapur logal 60.7 - - -

8 Taiwau naga 63.7 - - -

9 Pusa kranti 64.7 - - -
10 ©Puse bhairav 45.3 - - -
11 1 x 2 52.3 0.868 - 6.10 =19 .16+*
12 1 x3 60.0 19,164~ 7.72 - 7,26
13 1 x 4 55.3 6 .06 - =072 -14 53 x*
14 1l x5 64.7 13.51~ 10,98~ 0,00
15 1l x¢ 63.0 10.14* 7.32 - 2,63
le 1x7 59.0 1.37 - 2.80 - 8,81
17 Ll x @ 57 .3 ~Ar 02 10,05+« -Ll,44 %
i8 1lx9 62.3 3.48 - 3,71 -3.71
19 1x 10 63.3 25 ,35%* 13,.64* - 2.16
20 2 x3 60.0 292,03 «# 25 ,0%*» - 7.26
21 2 x 4 61.7 28.94 4% 28,94~ - 4 ,64
22 2x5 64.7 16 .,09*=* 5.83 - 4,64
23 2 x6 52,7 - 1,22 «10.22 -18,55*~«
24 2 x 7 59,7 9.84* - 1,65 -7.73
25 2x 8 60.3 7.97 - 5,34 - 6,.80
26 2x9 667 16.37** 3.09 3.09
27 2 x 10 57.7 23 .69+ 20,21 ** -10,.82*
28 3 x4 45 .0 - 2,91 - 5,66 =30.452«
29 3 x5 48,7 - 5,74 =16 .47~ -24 ,T3%*
30 3 x 6 52.3 0.L7 ~-30.90~* -19,13**

contd,.,



Table 14 (Contd..)

1 2 3 4 5 6

31 3.x 7 59.3" -12,20* - 2.31 - 8.35
32 3x 8 50.0 - 8.00 =21 ,514% 22,724
33 3x9 56.3 2.64 -12,98%* =12.98#x
34 3 x 10 50.7 12.20+ 11.92 ~21.644*
35 4x5 54 .7 3.21 - 6.17 -15.45#x
36 4 x 6 61.0 14 .66+ 3.92 - 5.72
37 4 x 7 67.3 24 174w 10.87* 4.02
38 4x8 56.7 5.38 - 7.85 - 9,27
39 4x9 63.0 12.10* - 2,63 - 2.83
40 4 x 10 63.3 36,13+ 32,70+~ - 2.16
41 5% 6 67.3 15.04 %% 14 .65*+ 4.02
42 B x 7 67.0 12 .64 %% 10.38+ 3.55

43 6 x 8 70.0 14 .75 %% 9.59* 8.19
44 5x 9 58.0 ~- 5,69 ~10.35% -10.35*
45 5 x 10 61.3 18,34 4* 5.14 - 5.25
45 6 x 7 64 .3 7.70 5.93 - 0.62
47 6 x 8 59,0 - 3.59 - 7.38 - 8.81
a8 6 x 9 59.0 - 4.38 - 0.8l - 8.81
49 6 x 10 63.0 21.,15¢«* 7.32 - 2,63
50 7x 8 75,17 21,704 103,84 ** 17 .00 *
51 7x 9 63.0 0.48 - 2.63 - 2.63
52 7 x 10 58.7 10.75* - 3,29 - 9,27
53 8x 9 55.0 -14 33 %% ~14 ,99 * % ~14 (99 **
54 8 x 10 51.3 - 5,87 ~19 47 wx =20,71%*
55 9 x 10 56.7 3.09 ~12.36* -12.36*
c.D. (0.05) 6.1040 5.286 6 .104 6.104
c.D. (0.01) 8.067 6.987 8.067 8.067

14

respectively.

«, «« . gignificant at 5 and 1 per cent level of brobability,
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$.5.2.6 uzber of primary branghes per plmt

The averane number of prinary branches ranged bet-
veen 3.3 (parent® S, € and 10) end 4.3 (pazeats 3 ad 9) in
parents., ut in hybrids At varied from 2,0 (6 x 9) to S0
(L 3, 1 x5, 1x8, 1x9 ad 1lx 10) (Table 1S).

Thres 3rosses exlhibited signifismt positive
Leterosis over mid parent, While three 3roeses indizsted
acgative sigaifisent letervsis over 44 pareat. Trhe heterosis
over ™d perent raaged between =30.0 (56 x 9) and 36.99(1 x AL)

per sont.

Three 3roeses, exhirdted sigalfisant nejative
heterosis over better Pereat. Tiw Leterosis varied from
w80 A6 (6 x 9) to 25.0 (1 x 1.) per dent over hetter parent.
None Of the 2rosses wWere 7ignifisantly superior over tleirg
reapestive better or hest parent.

T™he heterosis over best pareat uaged between
83,49 (6 x 9) and 15,26 (1 x 10) per sent.

4.3.2.7 punber of segondary brajches por plagg

The avera e munber of secondary branshes renged
betweea 9 (Taiwan Hage) and 13.3 (White “adlepuri) An peremts
sod 9 (3 x 4) and 15.7 (1 x 7) ia 3rouses (Tabls 16).

T™hre: 3ro%se’ showed signifilant positive



Table 15. Mean performance of parents, F;s, maguitude of
heterosis ove mid parent, better parent and top parent
for primary branzhes in brinjal

S1, Parents and Mean Per cent heterosis over

Ho. crogses value Mp BP P

: i whitell'\'adhawri 43.0 ‘: ?- g.

2 Higna dorla 4.0 - - -
3 Gare local 4,3 - - -
4 SM 135 3.7 - - -
S Surya 3a - - -
6 Gokak logzal 3.7 - - -
7 Malapur lonal 3.7 - - -
8 faiwan naga 3.3 - - -
9 Pusa kranti 4.3 - - -

10 Puga bhairav 3.3 - - -

11 1x 2 4 .0 0.0 0.0 - 6.98

12 1 x3 5.0 20 .48 16.28 l6.28

i3 1 x4 4.0 3.90 g.0 - 6.98

14 1 x5 5.0 36.,99** 25.0 l16.28

15 l1x6 4.8 11,69 7.5 0.00

16 1x?7 4.7 22.08 17.5 9,30

11 1x 3 5.0 36,99%* 25.0 16.28

18 1x29 5.0 20.48 16.28 16.28

19 1 x 10 5.0 36.,99** 25,00 16.28

20 2x3 4.7 13.25 9.30 9.30

21 2 x4 A3 11.69 7450 0.00

22 2x5 3.7 1.37 - 7.5 ~13 .95

23 2x 6 4.0 3.90 0.00 - 6.98

24 2x 7 4.0 3.20 0.0 -:6.98

25 2x B 3.3 -9 ,59 17.5 -23 .26

26 2% 9 4.0 -3,6L 6.98 - 6.98

27 2 x 10 3.3 -9 .59 L7.5 -23.26

28 2 x4 3.3 -%7.5 23.25 -23.26

29 3 x5 3.3 ~-13.16 23.25 -23.,26

30 3x6 3.3 -~17.5 23,25 -23.28

Contd..

127
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Table 15 (Contd..)

1 2 3 4 5 6

31 3x 7 4.7 17.5 9.30 9.30
32 3x e 2.7 ~2B8.55%  <37.24%~ =37 .21 %%
32 3 x 9 4.0 - 6.98 - 6.98 - 6.98
34 3 x 10 4.0 5.26 - 6.98 - 6.98
35 4 x5 4.0 14 .28 8.1] - 6.98
36 4 X6 4.3 16 .22 - 16.22 0.00
37 4 x 7 4.0 8.11 8.11 ~ 6.98
38 4 x8 2.7 -22.86 ~27.03 ~37,24%%
39 4x9 4.7 17.5 9.30 9.30
40 4 x 10 3.3 - 5,71 -10.81 -23.,26
41 5 %6 4.0 14.28 8.11 - 6,98
42 5x 7 4.3 22.86 16.22 0.00
43 5 x 8 3.7 12.12 12.12 -13.95
44 5x 9 4.0 13.16 0.0 0.0

45 5 x 10 3.7 12.12 12,12 -13.95
45 6 x 7 ) 9.11 8.11 - 6.98
47 6 x 8 3.7 : 5.71 0.00 -13,95
48 6 x 9 2.0 ~50,004% -60.46%+ ~53 49 #x
49 6 x 10 3.7 5.71 0.0 ~13.55
50 7x 8 3.7 5.71 0.0 ~13,95
51 7x 9 4.3 7.5 0.0 0.0
52 7 x 10 2.3 ~34,28*% =37.84+%~ ~46 . 51%*
53 8x9 3.7 - 2.63 ~13.95 ~13,95
54 8 x 10 3.3 0.0 C.0 -23,26
55 9 x 10 3.3 -13.16 -23.25 @23 .26°
C.D.(0.05) 1.056 9.914 1.056 1.056
c.D (0.01) 1.395 1.209 1.396 1,396
«, ** < Sionifizant at 5 and 1 per cent level of probability,

reapeatively.
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heterosis over the mid pareat aad three 3500998,4t watr on
tre anegative side. The heterosis over mid parent ruoged
botween =26.48 (6 x ) wad 34,71 (S x 8B) per zent.

Sigalfisant positive hetercsis over better pesreaw
Wes fOund ia two 3r08%es and in four 3rosses hetervais wWas
on the asgitive side. Tha hetcrosis wiried from «28.46
(6 x 9) to 26.21 (S x 8) per 3ent over better parent.

A sroes (1 x 6) arowed signifizam positive hetercels
over best parent and nine sroesses exhibited signifiseat aege~
tive heterosis over best pPareat. The heterosis over hemt
parent ranyed between =32,33 (3 x 4) and 20,30 (1 x &) per
senat,

4.5.2.8 3ggn girth

The mean stem girtl varied £107: 4.9 ¢o S.& am 4in
p-rents anxd 4.4 (3 x 8) €O 6.1 om (&4 x 7) in hydbrids {Table 17).

A 2roes (3 x 8) extibited sigalitirent negutive
heterosis over mdd pare. ocaly. Tie heteroeis over A
parant ranged between «1%5.38 ond 11.32 (S x 10) per sent.

Four srosees showed signifizent aegative heterveis
over better parent. The heterosis varied from «20,0 (3 x 8)
to 8,46 (2 x 3) per 2eat Gwer better parsat.

Mine 3rosees exlibited signifirent peJ=tive
heterosis over best parent., The heterosis ranged bdetweun
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Table 16, Mean performanze of parents, Fl’s, magnitude of
heterosls over mid parent, better parent and top
parent for sezondary branches in brin jal.

S1. pParente and Mean Percentage heterosis over
no. Jrosses value
MP BP TP

T hite raanapacl — T3.3 X = —&

2 Hignadorla 12.0 - - -

3 Gare local 10,7 - ' - -

4 SM 135 11.0 - - -

8 Surya 10.3 - - -

6 Gokalk lozal 12.3 - - -

7 Malapuar lozal 12,7 - - -

€ Tailwan naga 9.0 - - -

29 Pusdqa nitanti 13.0 - - -
i0 Pusa vhalrav 10,7 - - -
il 1 x 2 ) 10.7 ~15.41 -19 .,55* -19 .55+
12 ix 3 14.0 16.67 16,67 £.26
13 1:x A 12.0 .= 1,23 - 9,77 - 9,77
14 1x5 10.3 -12,71 ~22.56* =22.56*
i8 L« 6 16 .0 25 .0 *« 20.,30* 20,30*
16 1 x 7 15.7 20,77~ 18.04 18,04
17 1x 8 12,0 T.62 - 9,77 - 9.7
i8 1x9 14.0 6.46 5.26 5.26
19 1 x 10 12.7 5.83 - 4,81 ~ 4,51
20 21 x3 13.0 14 .54 - 8.33 -2.25
21 Zx 4 13.3 15.65 10.83 C.0
22 2%5 11.3 1.34 - 5,83 ~15.04
23 2xX6 13.7 12.76 7.87 3.01
24 2x 7 12.7 2.83 0.0 - 4,51
25 2x 8 12,0 14.29 0.0 -9.77
26 2x9 11.7 - 6.4 ~10,0 -12,03
27 2x 10 14.0 23 .35+ 16,67 5.26
28 I x4 9.0 -17.05 -18,18 =32 ,33%4
29 3Ix5 10.3 - 1.90 - 3,74 -22.56*
30 3 x 6 10.3 -10.43 -16,.26 -22.564*

Contd..



Table 16 (Contd..)

1 2 3 4 5 6

31 3 x 7 14.3 22.,22* 12,50 7.52
32 3 x 8 10.3 4,57 - 3,74 =22 .56*
33 3 xg® 13.7 15.61 5.38 3.01
34 3 x 10 12,0 12.15 12.15 - 9,77
35 4 x5 11.7 9.6 6.36 -12,03
36 4x6 13.3 14,16 8,13 0.0
37 4 X 7 12,7 T7.17 0.00 - 4,51
38 4 x8 12.0 20.00 9,09 - 9.77
39 4 x 9 14 .0 16 .67 7.69 5.26
40 4 x 10 12.0 10.60 9.09 - 9,77
41 5 x 6 14 .3 26 55+~ 16.26 7.52
42 5x 7 14 .0 21,74+ 10.24 5.26
43 hx 8 13.0 34, 7L ** 26.21* - 2,25
44 5x 9 14.0 20,17+ 7.69 5.26
a5 5 x 10 12.0 14 .29 12.15 - 9,77
46 6 x 7 13.0 4.0 2.36 - 2.25
47 6 x 8 12,7 1925 3.25 - 4.5l
48 6 x 9 9.3 ~26 AN =28.,46%x =30,07**
49 6 £ 10 12.3 6 .96 0.0 - 7.52
50 7 8 12.3 13.36 - 3.15 - 7.52
51 729 13.3 3.50 2.3 0.0
52 7 < 10 9.7 ~17.09 -23,62% -27.,07%*
53 8«9 12.3 11.82 - 5.30 - T.52
54 8 £ 10 10,7 B.63 0.0 -19 .55«
53 9 x 10 11.3 - 4,64 -13.08 -15.04
c.D (0.05) 2.404 2.082 2.404 2.404
¢.p (0.01) 3.178 2,750 3.178 3.178
« x% = giganifizant at 5 and 1 par ceat lewe) of probabllity,

resapeastively

131
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Table 17. Mean performance of paients, F,S, magnitude of
heterosis over mid parent, better parent and top
parents for stenn girth (om) in brinjal:

icl; pgfﬁﬁﬁ; and :}imc mr;er sent heteggau oveer

S k) =

41 White Madhapurl 5.8 l-L ?. i.

2 Hignacorla 4.9 - - -

3 Gare lozal 4.9 - - -

4 a1 135 5.3 - - -

5 Jurya 5.1 - - -

6 Gokak lozal 5.4 - - -

7 Malapur lozal 5.7 - - -

8 Taiwan naya %.5 - - -

9 Pusa kranti 5.8 - - -

10 Pusa bhalrav 5.5 - - -

11 1 x 2 5.5 2.50 - 5.17 -5.17

12 1 .43 5.4 0 .93 - 1,90 -6 .90

13 I~ 3 5.4 ~2.70 - 6,90 -6 .90

13 L a3 5.2 ~4 .59 ~10.34 -10.34

45 T 5.9 5.36 1.72 1.72

lé 1 x7 5.4 -6 .09 "= 6490 - 6,90

17 L x 3 5.7 0.38 - 1.72 - 1.72

18 1x 9 5.7 - 1.72 -~ 1.72 -~ 1.72

19 1 x 10 S.2 - 7,96 -10.34 «~10.34

20 2Xx3 5.3 8.16 8.16 - B.62

21 2Xx 4 5.1 0.0 - 3.7 -12.07

22 2x%x5 5.0 0.0 - 1,96 -13.79¢%

23 2X 6 4.9 - 4.85 ~ 9.26 ~15,52*

24 2 x 1 5.2 -1.89 - 8,77 -10.34

25 2 x 8 Aa7 - 9.61 -14 .54 % -18.96%*

26 2x 9 547 6.54 - 1,72 - 1,72

27 2 x 10 4.7 - 9.61 -14 .54~ -18.96**

28 2 x4 4.8 ~ 5.88 - 9.43 -1T.24n%

29 3 x5 4.9 - 2.0 - 3.92 -15.52*

30 3x 6 540 - 2.91 - 7.41 -13 .79+

Contd..



Tablé 17 (Contd..)

1 2 3 A 5 6

31 Ix T 5.1 - 3.77 =-10.53 -12.07
3z 3.2 8 4.4 -15.38¢ =20 ,0x* ~26.81L%~
33 Ix 9 4.9 - 8.41 -15.52* -15.52*
34 3 x 10 5.7 9.61 3.64 - 1.72
35 4 x 8 5.5 S .77 3.7 - 5.17
36 4 X O 5.5 2,80 1.85 - 5.17
37 4 x 1 G.L 10.91 7.02 5.17
386 4 x 8 5.4 0.0 - 1.82 - 6.90
39 4x9 5.8 4.50 0.0 0.0
40 4 x 10 5.5 1.85 0.0 - 5.17
41 5x 6 5.3 .95 1.85 - 8,62
42 5 x 5.8 7.41 1,75 0.0
43 5x 8 5.7 7455 3.64 -1.72
44 5x 9 6.0 i0.09 3.45 3.45
45 5 x 10 5.9 11.32 7.27 1.72
A6 6§ x 7 5.6 ) 0.90 - 175 - 3,45
41 6 x 8 5.5 0.92 0.0 - 5,17
48 6 x 9 5.4 - 3.57 - 5,90 - 6,90
49 6 x 10 5.5 0.92 0.0 - 5.17
50 7x 8 5.7 1.78 U.0 - 1,72
51 7x 9 5.9 2,61 1.72 1.72
52 7 x 10 5.7 1,78 U.0 - 1,72
53 8 x9 5.4 - 4.42 - 6.90 - 6,90
54 8 x 10 5.1 - 7.27 - 7427 -12.07
55 9 x 10 5.3 ~ 6.19 ~ 8,62 - 8.62
c.D (0.05) 0.7330 0.635 0.733 0,733
.0 (0.01) 0.969 C.839 0.969 0.969

«, #%* L gigmificant at S and 1 per vent level of probability ,
respeatively
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=26.81 (3 x €) end S.17 (4 x 7) per 2¢at over best perent.

4.5.2.9 Aversge weight pex frult

The mean velight per fruit varied from 66 ( ™Msa
Bhairav) to 160.7 g ( ‘alapur lozal) etoang perecats and 75.7
(3 x 10) ¢0 196.3 ¢ (L 8 7) 4a 2rosses (Table 18).

In all 21 crosses odibited sigaifizant positive
heterosis over md pareat, werea® eight srosses had
sigalfiant negstive heterxusis over mdd parent., The heterosis
renged between =19.80 (3 x 4) cnd 62,63 (L x 7) per ~ent over
mid pareat.

la five 2rosses sionifizont positive hetercsis and
4a 15 gzosses significent nejétive heteroeis over better
perent were cbserved, The heterosis over hetter Parcent

veried €rom «36,.,21 {3 x 4) & 31 .23 (G £ 10) per seat.

Two croeses eihihited highly sionifi-sat positive
heterosis over top pareat, while 36 csrosses showed siguifi-
sant pegative heterosis. The heterosis over best papeat
reaged betweea =52.89 (3 x 10) aad 22,15 (1 x 7) per ceat.

4.8.2.10 lgag leaqgh of fouit

The mean fruit leugth renged hetween 6,7 (Cere
Lozal) and 16.6 2m (Talwan Nega) in pareats aad 5.9 (1 x 10)
and 15.6 (&€ x 1C) in zrosses (Table 19).



Table 18, Mean performancze of par=nts, Fl's, m3gnitude of
heterosis over mid parent, better parent and top
parent for fruit weight (g) in brinjal:

S1. Parents and Mean Per zent hetervsis over

No. grosses value

MP BP TP

T White’_Mad}.apuri 87 1 5 &

2. Hignadorla 98.7 - - -
3 Gure lozal 82.7 - - -
4 5M 135 140.0 - - -

S Surya 97.3 - - -

6 Gokak lozal 124.7 - - -

7 ‘‘alapur local 160.7 - -~ -

8 Taiwan naga 91.3 - - -

9 Pusa kraanti 145 .0 - - -

10 Pusa bhairav 66 .0 - - -

11 1x 2 77.0 -14 ,16* ~21.98*«~ =52.08*~*

12 1x3 84 .3 3.18 1.93 =47 54 %«

13 1 x4 138.0 25 .,06%% - 1.43 -14 ,12*%

14 1 x5 127.3 43 .03 ** 30.83*« -20,784*

15 1 x6 118.0 B89 254« - 5.37 =26 . 57**

16 1x7 196.3 62,63 %% 22.15%= 22 ,15%*

17 1x8 92.7 7.79 1.53 ~42.,3L%%

18 1x9 128.7 14 .04 %= -11.24% =19 .91*%

19 1 x 10 78.7 7.29 - 2.48 «51,03**

20 2 x 3 102.0 12 .46 3.34 =36 ,53**

21 2 x4 100.7 -15 .63 %4 =-28,07** =37 .34 **

22 2x5 92,7 - 5.41 - 6.08 -42,31**

23 2x 6 112.0 0.27 -10.18 ~30.30**

24 2x 7 120.0 - 7.48 =25 ,33** «25 ,33**

25 2x 8 122.0 28.,42%* 23,614~ =24 ,08%*

26 2x 9 191.0 56.75** 31,724 18,.85**

27 2 x 10 88.0 6.86 «10.84 =45 24 %%

28 3 x4 89 .3 ~-19 ,80~ =36 .,21%* 44 43 %

29 3 x5 102.0 13 .33~ 4,83 «36 .53 **

Contd..
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1 2 3 4 5 6

30 3x6 87 ~16 ,10%* ~30,23 %~ -45 .86 4%
31 3x 7 150 23,25 %% - 6.66 - 6.66
32 3x 8 106 21,84 %% 16.10* =34 .04 24
33 3x9 159.3 48,70+ 16 .76%* 5.35
34 3 x 10 75 .7 1.81 - B.A6 ~52,89 4
35 4 x5 100.0 -15,72%* ~2B8,574* =37 .77 4%
36 4 x 6 124.0 -13.86+* -18,57** =29 ,06 %~
37 4 x 7 136.0 - 9.54# -15.37*% -15 .37 %«
a8 4 x 8 170.0 46 .99 %+ 21,42%* 5,79
39 4 x9 139.3 - 2.25 - 0.5 “13.324#
40 4 x 10 138.7 34 .66~ - 0,93 ~13 ,69 %%
a1 5 x6 148.7 33.96%* 19 .25+%+* - 7.47
42 5x 7 143.0 10.85+ ~11,01* -11.01«
43 5x 8 119.3 26 ,51%* 22,61%* -25.76 ¢
44 5x9 128,7 6.23 -~11.24% -19.,91#%*
45 5 x 10 96 .0 17.57+« -Q1.34 -40,26%*
46 6 x 7 142.0 -~ 0.49 ~11.64%*% ~11.64 **
47 6 x 8 131.3 21 .57%* 5.29 «18.29 %«
A8 6 X 9 131.3 - 2.63 ~ 9.45 - 18.,29%*
49 6 x 10 100.0 4.88 ~-19,8L%* =37, TT**
50 7x 8 149.3 18.49 %« - 7.09 - 7.09
51 7Tx 9 156 .0 2.06 -~ 2.92 -2.92
52 7 x 10 152.0 34 .10%* - 5.41 - 5.41
53 8x9 101.3 ~14.26%% “30,14** ~36,96%*
54 8 x 10 122.7 56 .0L1%* 34,39 %% «23 ,65%*
55 9 x 10 98.7 - 6.44 31,93+ ~38.58%*
c.D (0.05) 13,72 11.88 13.72 13.72
c.p (0.01) 18.15 15.72 18.15 18.15

& [ XS,

Signifizent at 5 and 1 per cent level of probabllity,
respastively.



A magy as 17 azoeser showed sigunifisent positive
heterosis over mid pareat and an eJual guvber of 2rueses also
exhihited signifizent aeystive heterosis, The heteroeis
ranged between ~39.,07 (2 x 6) and 28,27 (3 = S) per ceat over
the mid pereat.

Ia five 2rosses sigaificant positive heteroeis and
ia 27 arosses sicalficant negative heterosis over better
perent were olserved, The heterosis over better pareat
varjed from «51.86 (2 x 6) to 19,23 (3 x S) per ceat.

in elmost all (43 hybrids showed negative signie
fizent heterosis over the best pareat, Talwan Nega. The
heterosis raved betwoen «64.46 (1 x 10) to «6,02 (8 < A0)
per sent over best pareat.

4.5.2.11  Agerage girth of frult

The averate girth of fruit ranged between 11,7
(Taivan Naga) and 21.2 am (“alapur lozal) among pareats and
13 (8 x 9) and 21.4 (4 x 6) am among arosses (Table 20).

A% many as 2. 2rosses exhibited sinnd fizaat positive
heterosis, wherear, only four srosses showed signd fisant
aegative bateosds over W8 pareat. The heterosis raaged
hetveen =21.49 (6 £ 9) and 27.2 (6 x A0) per zcat over mid

rarant.

In all, =ix croesses showed signifizaat positive



Table 19. Mean performanze of pareants, Fls, magnitude of heterosis
over mid parent, better parent &and top parent for
fruit leagth (z2m).

Sl. Pporents and Mean Per cent heterosis over

no. crosses value MPp BP TP

1l white Mudliapuri 7.8 - - -
2 Higna dorla 7.7 - - -
3 Gare lozal 6.7 - - -
4 SM 135 9.2 - - -
5 SQurya 7.8 - - -
6 Gokak local 13.3 - - -
7 Malapar loczal 10.0 - - -
8 Taiwan naga 16.6 - - -
9 Pusakranti 12.9 - - -

10 Pusa bhailrav 11.2 - - -

11 1 x 2 6.13 ~20,9 = =21.4%" =63 07 *#

12 1x3 £.5 17 .24 % 8.97 =4 8,79 **

13 1 x4 8.97 5.53 - 2.5 45 .96**

14 1 x5 6.93 -11,15* «~11.15 ~58,25 %%

15 lxe6 9.37 T -ll.lBk* -29 55 +* 43 ,55%«

le 1 x 17 11.17 25 .50 11.7* .32, 74

17 1 x 8 9.7 ~20 A9 ** 41,57k =41 .,56**

18 1 x9 7.7 -25 .60+~ * ~40.31%% 53 .61%*

19 1 x 10 5.9 =37.89x* -4 7 ,32%% -64 A6~

20 2x3 6.0 -16.67** -22,06%* =53 ,854*

21 2 x4 7.0 ~17.16*%* ~23,91%* =57 .83+«

22 2x5 6.3 -18,71x* -19,23 ¥ 52,05 %

23 2x6 6.4 =39 .05#~* ~51.88%x* =61,44**

23 2 x 7 7.8 -11.86* ~22,0%* «53.01*2

25 2 x 8 10.5 -13 242 ~36.75** «36,75**

26 2x9 12.3 19 .42~ - 4,65 25,94

27 2 x 10 7.6 -19 57« -32.14 ** =54 (22~

28 3 x4 7.5 - 5,66 ~18.,48%* =54 . B2%*

29 3 x5 9.3 28.,27** 19 .23 *» -A3 . 9T kA

30 3 x6 10.2 2.0 -23 3 Lx* =38.55**

Contd ..
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Contd..)

31. Pacents and Mean Per cent heterosis over

no. qrosses value “p np TP

ai 3 x7 9.3 11.38+ - 7.00 -43 .97 ~x
32 3 x 8 9.8 ~15.88+= -40,96%* ~40,96+**
33 I x99 10.9 1L.22#« ~15.50x* =34 .34 %
34 3 x 10 7.8 ~12 E5xx ~30.36*%# =53 .,0L%x
35 4 x5 9.97 17.29%« 8.37 -39 .94 ~«
36 4 x 6 a7 - 0,71 ~16 .00*~ =32.T1*=
37 4 x 7 9.7 1.04 - 3,00 41 . 57xx
38 A x 8 13.1 1.55 -21,08%* -21,08%«
39 4 x 9 10.1 ~ 8,60~ =-21,70*%* =39 ,16%+
40 4 x 10 11.17 9.51* - 0.26 =32,71*%>
41 8§ x6 12.4 17 .53 %~ - 6,77 «25.,30%~*
42 5 x 7 11.2 25 .84 % 12.0* =32.53*x
43 5x 8 13 .4 9.84** =19 .,28%* -19,28x#
44 5x 9 10.54 1,74 -18.37%x =36 .57*x*
AS 5 x 10 9,57 0.74 ~14 55** ~42.,35%x
46 6 x 7 12.8 9.87xx - 3,76 -22.89 «x
48 6 x B 15 .4 3.01 - 7,23% - T7.,23=
48 6 x 9 14 .3 9.16%* 7.92% -13,854
49 6 x 10 12.5 2.04 - 6,01 ~24,70~«
50 7 x 8 14 .7 1C .53 ** ~11.44** =1l1.44**
51 7x 9 12.5 S.17* = 3,10 «24 .70+«
52 7 x 10 13.2 24 ,53** 17.86%* =20.,48*«
53 Bx 9 12.5 =15 ,25** =24 [ TQ** =24 ,TO*
54 8 x 10 15 .6 12.23 % - 6,02* - 6.02%*
55 9 x 10 12.4 2,90 - 3,88 =25 ,30%»
c.b (0.05) 0.944 0.818 0.944 0.944
¢.D (0.01) " 1.249 1.082 L.249 1.249

PSS B

Signifizant at 5

respegtively.

and 1 per cent level of probabllity,
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heteroais over hetter paremt, while 1% arosees axhibited
aegutive hetaerosis, The hetervusis varied £rom-26.97
(B x 9) o iS.73 {1 x 9) per ascat over better parsat.

Negative sionifizaat hetercsis over best paremt
were e<hihited by 34 arxosses. 1The leteromis ranged betwsea
38,68 (E £ 9) and 0.94 (4 X 6) P seat Over hest rareat.

4.8.1.12 Averane stalk lemth of grust

The averate stalk length of frult veried fro- 4.2
(Zare 10781) to 7.3 = (Taiwan Meca) in parents and 4.4
(1 2 2 an? 3 x 10) 0 7.3 am (6 x §) dn arcesce (Table 21).

Onlv one of tle ccosses (1 x ) showed si-alfient
aerative hetarosis over Md parent, while three »rostes
exhibited positive sigaifi-ant heterosin, The leterovis
senged between =17,76 (1 & 2) and 24.53 (7 x iC) per remt

over vid perent.

In 1) z2rosses, signlifizaat positive heterosis over
better pacant, was found. Tre reteruvsis varied £rom «i2.0
(1 x 2) to 40,42 (7 x IC) Per semt over hetter paceat.

But, in & "any & 30 Lybrids, positive signifirant
heterotis over the bhpst purent was oheerved. The hetezosis
over heft Parcat rénged between 4,76 (L & 2) and T3 812

(6 x 8) par 2ent.



Table 20. Mean performance of parents, FJ. 's, magnitude of
heterosls over mid parent, better parent and top
parent for fruit girth (em) in brinjal-

S1. PaLents and Mean Per gent heterosis over

no. ::r:o:is es value 1P BP op

1 2 3 L - 6

1 White Madbapurcl 16,8 - - -
2 Hivnadorla 19 .3 - - -
3 rare lozal 16,9 - - -
4 91 135 19 .9 - - -
5 Surya 4.5 - - -
€ Cokak loczal 17.1 - - -
7 Malapur local 21.2 - - -
8 Taiwan naga 1.7 - - -
9 Pusa kraanti 17.€ - - -

10 Pusa bhairav 12.3 - - -

il lx 2 16.13 ~10,64~ -16.A2*%%* =23 91l*~

12 1x3 19.4 15,13+ 14,79 ** -~ 8.,49%

13 1 x4 20.8 T13.35%« 4.52 - 1,89

14 1 x5 19.3 24 .16+ 14 .88~ - 8,96*

15 1l x 6 16.8 10.,91~= 9.94 ~ll,92%*

16 1 x 7 20.4 7.37 - 3.77 - 3.77

17 lx 8 16.3 14 ,38** - 2,98 =23 ,11*«

i8 1 x @ 20,9 19 .65~ +« 15,73 ** - 2,83

19 1x 10 ) 14 .6 0.34 ~13 ,09%* ~31,13%~

20 2x 3 18,9 4,42 - 2,07 -10,85+*

21 2x4 18.4 - 6,12 - 7.54 -13 21 %

22 2x S5 18.97 12,92*% - 1,71 -10,52+*

23 2x 6 16.5 - 9.,34* -14 ,51* 22 AT >

24 2x 7 20.4 0.74 - 3.77 - 3,77

25 2x 8 17.2 10.97+ -10.88%* ~18,87**

26 2x9 2L.1 13,75%* 9.33* - 0,47

27 2 x 10 17.6 11.39+* - 8.81 =16 .98%#

28 I x4 17.1 - 7.06 w4 JOTh* =19 ,34 %%

29 3 x5 17 .6 12.82#* 4.14 ~16 ,98**

30 3x6 193 13 .53+ 12.86* - 8,96*

Contd..
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Table 20 (Contd..) 14
1 2 3 4 5 6

31 3 x 7 20.2 6 .04 - 4,72 - 4,72
32 3 x 8 16,7 16,78+x - 1.18 =21,23*%
33 3 x 9 19.7 13 .54 «« 10.67* - 7.07
34 3 x 10 14 .6 0.00 ~l3.61* =31.13%*
35 4 x5 16.8 - 1.75 ~15.58*« =20,75*«
36 4 %6 21.4 15.67%+ 7.54 0.94
37 4 x 7 21.4 4,14 " 0.94 0,94
38 4 x 8 16.4 3.80 ~17.59%* -22.,64*%
39 4 x 9 19.4 2.92 - 2.91 - B,49¢*
40 4 x 10 18.4 14 .28*x* ‘= 7354 =13 ,21%*
41 5x 6 17.7 12,74+ 3.51 =16 .,51**
42 5x17 18.0 1.41 ~15.09%x% =15 ,09%*
43 5x 8 14.9 14 .61% 4,19 «29,72**
44 5x9 18,7 16 51** 5.06 =1ll,79%**
45 5x 10 14 .2 6.717 - 0.70 -33.,024*
46 6 x 1 19 .9 3.92 - 6.13 - 6.13
47 6 x 8 14 .9 - 3.47 -12.,86* =29 (T2%*
48 6 x9 13.7 21,49 %> «23,03 % =35 ,38*%«*
49 6 x 10 18,7 27 21 %+ 9.36 =11,79*
50 7T x 8 16 .5 0,30 =-22,17*» -22,1T**
51 7x 9 19.8 1.54 - 6.60 - 6,60
52 7 x 10 17.7 5.67 ~16.,5L** =16,51+%*
53 8x 9 13.0 -11.86* =26,97%* =38.68*%*
54 8 x 10 13.4 11,67 8494 =36,79*2
55 9 x 10 15.7 4.32 -11.80* =25 ,94 *x*
c.D (0,05) 1.754 1.519 1.754 1.754
2.0 (0.01) 2,321 2,010 2,321 2,321

x, ## o~ 8ignificent at 5 and 1 per cent level of probability,

respectively.

(%]



Table 21. Mean performance of parents, Fy ‘s, magnitude of
. heterosis over mid parent, better parent and top
parent for stalk length (om) in brinjal:.

S1. Parents and Mean Percent heterosis over

no. grosses value MP BP P

1 S 3 L Y [

1 white Madhapuri 5.7 - - -

2 Higna dorla 5.0 - - -

3 Gare loczal 4.2 - - -

4 SM 135 5.2 - - -

S Surya 5.0 - - -

6 Gokak lezal 6.2 - - -

7 Malapur loczal 5.9 - - -

8 Taiwan naga 7.3 - - -

9 Pusa kranti 5.7 - - -
10 Pusa bhairav 4,7 - - -

11 1x 2 4.4 -17.76* -12.0 4,76
12 1x3 5.5 11.11 30.95*~ 30,95~
13 1x4 5.5 0,92 5.77 30,95+
14 1x5 6.2 ~15.89+ 24 .0* 47 .62%+
18 1x6 5.8 - 2,52 1.75 38,09+
16 1x7 6.4 10.34 12,28 52,38+
17 1x8 6.2 - 4.61 8.77 47 ,62%*
i8 1x9 5.7 0.0 0.0 35,.71%+
19 1x 10 4.7 - 9.61 0.0 11.90
20 2x3 5.4 17.39 28,57* 28,57+
21 2x 4 5.2 1.96 4.0 23 .81+
22 2x5 4.5 ~10.00 ~10.00 7.14
23 2x 6 5.0 -10.71 0.0 19.05
24 2x7 4.8 ~-11.,93 - 4.0 14 .28
25 2x 8 5.4 -12.19 8.0 28,57 **
26 2x 9 5.5 2.80 10.090 30,95**
27 2 x 10 4.7 - 3.09 0.C 11.90
28 3 x4 4.5 - 4,25 7.14 T7.14
29 I x5 4.9 6.52 16 .67 16 .67
30 3 x6 4.8 - 769 14 .28 14 .28

Contd..
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Table 21 (Contd..)

= .

1 2 3 4 6

31 3x 7 5.1 0,99 21.43 21.43
32 3Ix8 5.4 - 6.09 28.57+* 28,57+
33 '3x 9 5.7 15.15 35,714* 35,71*%
34 3 x 10 4.4 - 1.12 4,76 4.76
35 4 x5 5.0 - 1,96 0,00 19,08
36 4 x 6 6.2 8.77 19,23« 47 .62%%
37 4 x 7 6.0 8.11 15.38 42.86**
38 4 x 8 7.1 13.60* 36.54%*  69,05%*
39 4x%x9 6.1 11.93 17.31 A5.24 %%
40 4 x 10 5.5 11.11 17.02 30,954«
41 5x6 6.4 14.28 28,0%* 52,384+
42 5 x 7 5.6 2,75 12.0 33.33 4+
43 5 x 8 6.4 4.06 28,004 52.38e«
a4 5x9 5.1 - 4.67 2,0 21.43
45 5 x 10 5.1 5,12 3451 21.43
A6 6 x 7 6.4 5.7¢€ 8.47 52.384x
47 6 x 8 7.3 8.15 17,74 73,814
48 6x 9 6.3 5.88 10.53 50,004+
49 6 x 10 6.0 10.09 27.C544 42,86+
50 7% 8 6.2 - 6.06 5.08 47.624%
51 7x 9 5,7 - 1.72 0.00 35,74 %%
52 7 x 10 6.6 24 .53+ 40.42%* 57,14 +#
53 8x 9 7.0 7.69 22.8i%% 66,67+
54 8 x 10 5.5 - 8,33 17.02 30.95#+
55 9 x 10 5.1 - 1,92 8.51 21.43
C.p (0.05) 0.072 0.842 0.972 0.972
c.no (0.01) 1.286 1.114 1.286 1.286

. 4
’

o N

« 8ignificant at 5 and 1 per cent level of probability,

respegtively.
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A.S.1.13  Euit degeaty

The fruit density ranged betwesa 0.68 (purent 4o.8)
and 0,84 (perent #09.2, 3 and 4) An pereats and 0.69 (3 < 4),
(6 x 8, 6x9 and 7 x 10) and 0.64 (1 x 2) 1n 3rosses
(Toble 22),

Three 3rosses exhibited sigaifizant positive
retvrosis over 44 pareat, Wwhile 28 srusses showed asg«tive
aianifl ant heterveis ower mid parent. The heterosis over
md pireat ranged between =17.86 (3 x 4) and 8.6 (2 x 7)
per se.at.

None of the hybrids had a better fruit deasity than
their better parents. lastead, 34 arcveses exhibited sigui-
fizant neg.tive hiterosis over better parceat. Tire leterosis
varied from «17.96 (3 x 4) o 3.:S (1 x 8, 1 x 6) per ~om

over better parent.

4.8.2.14 [Eeepin; Quelity sodex of frult

The keerin: Quality ifndex ranjed bDetwe:n 1%5.7
(3" 13%) and 22.1 (Surya) in peronts aad 9.5 (S x 6) «nd
22.3 (A x 6) in 2r0mses (Table 23).

FYour 2rosses shaovwed highly simifi-ant potitive
hetcrosis and ia 19 3rosses Lhad sinoaficent gegative
heterosis over Nid parente. The huterosais raxied hetween
«%2,64 (5 x 7) ol 32,71 (4 x 6) per zent over 44 parent.



Table 22. Mean performance of parents, F1 'a, magnitude of
heterosis over mid parent, better parent and top parent
for fruit density 4in brinjal.

Sl. Parents and Mean Per cent heterosis over

no. grosses value MP BP TP

_lL White Ma?l.hap.xri 0.378 1-“- wg :5:.

2 Higna dorla 0.8 - - -

3 Gare local 0.4 - - -

4 S5M 135 0.84 - - -

§ Surya 0.77 - - -

6 Gokak lozal 0,77 - - -

7 Malapur local 0.71 - - -

8 Taiwan naga 0.68 - - -

9 Pusa kranti 0.76 - - -

10 Pusa bhairav 0.75 - - -

11 1x 2 0.84 3.70 0.0 0.0

12 1x3 0,72 =11l.11%* -14 .,28%# ~14.,28**
13 1x 4 0.70 -~13.,58+* =16 ,674* ~16.67**
14 1x5 0.81 4.,52~* 3.85 - 3,57
15 1x6 0.81 4,52* 3.85 - 3,57
16 1x7 0.70 - 6,04~ =10.,26%* 16,67 **
17 1x 8 0.74 - 3,9 - 5,13* =-11,90%**
10 1x9 0.74 - 3,90 - 5,13~ «11,90+*
19 l1x 10 0.77 0.65 - 1.28 - B.,334*
2 2x 3 0.77 - 8,334 - 8,33%* - B 33%%
21 2x 4 0.74 =11,90*=* -11,90** -11,90%**>
22 2x 5 0.70 ~13.,04%** -l6.67** =16.,67**
23 2x 6 0.73 - 932%x =13 ,09** -13.,09x*
24 2x7 0.82 5.8L« - 2,38 - 2,38
25 2x 8 0.72 - 5.26"* =14 ,28*~* =14 ,28*
26 2x 9 0.72 ~10,00** -14 ,28%* =14 ,2B**
27 2 x 10 0.73 - 8,18+% -13,09** -13 .09 %%
28 3 x4 0.69 -17,86%* ~17.,86%* -17 .86 %«
29 3x5 0.82 1.86 - 2,38 - 2,38
30 3x6 0.74 - B.07*~ =11.80**~ «-11.90%=

Contd..
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Table 22 (Contd..)

1 2 3 A 5 6

31 3 x 7 0.76  — 1.93 - 9,524« - 9.52+x
32 3x8 0.72 - 5.26% ~14 ,28%* ~14.,28%%
33 3 x9 0.72 -10.00** ~14 ,28%~ -14,28%*
34 3 x 10 0.74 - 6.92%% -11,90%* -11.90%**
35 4x5 0.74 - B.07%+ ~11.50%* -11.,90%%
36 4 x 6 0.73 - 9,324 ~13,09%+ -13,09+~#
37 4 x17 0.78 0.64 - T 1A% - T 14xx
Y:) 4x8 0.72 - 5,26~ ~14 284+ ~14,.28+%
39 4 x 9 0.72 -10.004+ -14 ,28%% -14 ,28%«
40 4 x 10 0.72 - 9.434x -14 ,28%* «14,28%%
41 5x 6 0.73 - 5.19* - 5.19* -13.09**
42 5 x 7 0.70 - 5.40" - 9,09 ~16.67**
43 5x 8 0,73 + 0.69 - 5,19* =13.09%*
44 5x 9 0.73 - A,97%* - 5,19*% -13.09
45 5 x 10 0.74 - 2,63 - 3,90 -11,90**
46 6 x 7 0.74 0.0 - 3.90 -11,904%*
47 6 x 8 0.69 - 4,934 ~1C.39%* -17.86**
a8 6 x 9 0.69 - 9,80%% ~10.39%* ~17.86%*
49 6 x 10 0.70 - 7.89%4 - 9.09% 16,67
50 7x 8 0.70 0.72 - 1.41 ~16 .67 %+
51 7% 9 0.70 - 4.76% - 7.89%# 16.67%¢
52 7 x 10 0469 - 5.484 - B,0%* 17,864«
53 83x 9 0.71 - 1.39 - 6,58¢% -15.,48%*
54 8 x 10 0.72 0.69 - 4.00 ~14,28%#
55 9 % 10 0.75 - 0.66 - 1.32 ~10,714#
c.n (0.05) 0.0397 0.0344 0.0397 0.0397
c.D (C.01) 0.0525 0.0455 0.0525 0.0525

*, *%,~ Significant
respeatively.

at 5 and 1 per

zsent level of probability,
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Table 23,

Mean performance of parents, Fl‘s,

parent for keeping duality index in brinjal-

magnitude of
heterosis over mid parent, better parent and top

Per cent heterosis over

s1). Parents and Mean

no. gross value Mp BP TP

3. white 1r;tadhap\.u::l. 13;."? T EE- 46:

2 Higna dorla 15.8 - - -

3 Gare local 18,2 - - -

4 SM 135 15,7 - - -

5 Surya 22.1 - - -

6 Gokak lozal 17,9 - - -

7 Malapur loocal 21.4 - - -

8 fTaiwan naga 18.0 - - -

9 Pusa kranti 19.8 - - -
10 Pusa bhairav 16.3 - - -

11 122 18.4 13.93 1645 17.19
12 1lx3 8.2 4.90 10,320 15.92
13 1x4 19.3 19,87 «+ 22,93* 22.,93%
14 128 15.5 -19.69** - 6.06 - 1.27
15 lxea 14.9 -13,37+ - 9,70 - 5.09
16 127 20.:9 10.29 26 .,674* 33,12¢#»
17 1x 8 18.4 6.67 11.51 17.20
18 lx9 16.1 -11.29 - 2,42 2.55

19 1x 10 16,9 3.05 3,68 7.64
20 2x 3 18,2 7.06 15.19 15.92
21 2x 4 20.1 27.62%=% 28.,02*+* 28.02x=
22 2x5 20.6 8.71 30.38%» 31.21%x
23 2 x 6 16 .6 - 1.48 5.06 5.73
24 2x1 17.3 - 6,99 9.49 10,19
25 2x 80 16.7 - 1.18 5.70 6.37
26 2x 9 l6.8 - 5.62 6433 7.01
27 2 x 10 19 .4 20.87** 22,78* 23357+~
28 3 x4 17.2 1.47 9.55 9.55
29 I xS 15,1 =25,06%* -17.03* - 3,82
30 I x 6 19.1 5.82 4.94 21.66*

Contd. .
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Table 23 (Contd..)

1 2 3 4 S 6

31 3.x 7 16.1 «18.697% «10.99 2.55
32 3 x 8 15.0 -17.13*%  ~16.67* - 4.46
33 3x9 12.0 ~36.844% =34.0€** -23 574+
34 3 x 10 17 .7 2.61 8,59 12.74
35 4 x5 17.1 - 9.52 8,92 8.92
36 4 x6 22.3 32.74 %+ 42,04 42,04 *%
37 4 x 7 16.4 -11.59 4 .46 4 .46
38 A x 8 14 .1 -16.32% -10.19 «10.19
39 4§ x9 14 .4 «18.87+*%« = 8,28 - 8,28
40 4 x 10 10.5 «34,37%* =33,12%« =33 .124#
41 Sx 6 9.5 «52.50*%  -46.93%% =39 49 4%
42 5 x 7 10.3 =52.64%%  ~51,87%% =34 ,39%*
43 5 x 8 18.3 - 8,73 1.67 16.56
44 5x9 13.7 =34 .61%*  =30,8Lr% -12.74
AS 5 x 10 17.5 - B.85 7.36 11.46
46 6 x 7 19.5 - 0.76 8.94 24 .20%*
47 6 X 8B 11.6 »35.,38+%*  ~35,19#4* -26.114%
48 6 x 9 12.9 ~31.56%* ~27.934¢ -17.83#
49 6 < 10 15.1 -11,70 - 7.36 - 3,82
S0 7x 8 15.6 ~20,81%* =13.33 - 0.64
81 7Tx 9 15.7 «23,79%%  «20,TLe* 0.00
52 7 x 10 15.4 «18,30%% « 5,52 - 1.91
53 8x 9 19.2 1.59 6.67 22.29*
54 8x 10 14 .7 ~14 ,28¢ - 9.82 - 6.37
55 9 x 10 15.6 -13,574 - 4.29 - 0,64
c.n (0.05) 2,042 1,768 2,042 2.042
c.p (0.,01) 2,702 2.340 2,702 2,702

*, «* o gignificant at S and 1 per cent level of probability,

respeatively
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Aix aroeses exribited positive sigaifizant hete-
rosis over better paraat, while 10 srosses showad aegative
siqal fimat heterosis, The heterovsis ranged botween «8) .67
(S x 7) and 42.04 (4 x 6) per sent over better psrent.

Siqal £438..¢ positive heterosis overs best psrent
srowsd by aine 3rosses, wile nix 3roeses exldblted aejative
sigai fizent leterosis over hest veriety. The hetersosis over
best parent varied fron «39.49 (S x 6) to 42.04 (4 x 6) per

set.

4.5.2.15  24nd thickpess of gawit

The maan :( ind thiskness of fruit wvariad from 0.48
(vhite "adhaduri) to 0,8% 2m (51 13%)in perentt and (.65
(7 x 10) ¢© 0,90 3 (6 x 9) in hybrids (Table 24).

Thirtythree 3rosses echibited signlifleat rositive
bheterveir over N4 pirent, while two 2rosses showed signifi-
Jant aegstive heterosis. The heterosis ranged between «8.141
(4 x 10) aad 43.8% (3 x AC) per sent over mhd pareat.

In 1l xosses positive sigmifizent hetecosis over
Bestter parent, éad iu ei~ht 2tosses nejetive sionifireaat
heterosis over better pereat weie obsesved. The heturosis
over better purent varied £roi «26G (4 x 10) to 41.27 (8 x 10)
per seat. done of the hybrids were signafd aatly better
than tle beet pareat, “uSa Krauti. Lo o8 Mgy as 30



Table 24. Mean performance of parents, Fl's, magnitude of
heterosis over rid parent, better parent and
top parent for rind thiskness (cm) in brinjal:

81, Parents and Mean Per cent hetcrosis over

no. arosses value MP BP TP

} white Maid.hapuri ois L-}- E 6.

2 Higuadorla 0,62 - - -

3 Gare lozal 0.56 - - -

4 9M 135 0.85 - - -

S Surya 0.61 - - -

6 Gokak lozal 0,70 - - -

7 Malapur lozal 0.71 - - _ -

8 Taiwan nega 0.55 - - -

9 Pusa krantd 0.78 - - -

10 Pusa bhairav 0,63 - - -

11 1x2 0.74 34 .54 %= 19.35%» ~12 .94 xx
12 1 x3 0.76 33,334 15,154+= =10.,59%=
13 1x4 0.81 21.EQ** - 4,71 - 4,71
14 1x35 C.175 37.61** 22,354 =11.76+*
15 1x6 J.84 42.,37xx 204004« - 1.18
1s 1L x7 .80 34 ,45%* 12,8€Ex* - 5.88
17 1 x8 0.72 39,80 30.30x~ -15,29%*

] 1x9 .76 20,63 «* - 2,36 «10.59 *«*
19 1l x 10 0,69 24 3244 9¢52 . =18.82x*
20 2x 3 0.69 7.81 4,54 ¥ -18,.82%*
21 2 x 4 5.82 11.36%+ - 3.53 - 3.53
22 2x 5 0.78 26 .33 x4 25,81 %% - 8,23¢
23 2x 6 C.67 1.51 - 41,28 ~21.18%*
24 2 x7 C.76 14 .28 7.24 «10,59%#
25 2x 8 0.73 21,75 x* L7 .74 «* =14.,12%*
2€ 2x9 0.79 12,30 x« L.28 - 7.06
27 2 x 10 Ca75 21,60 20,063 %% ~10,594%
28 2 x4 0,72 - 3,31 “i4 .12 -14 .12%%
29 3 x5 0,73 14 ,9C 10,61+ =14 ,12%x
30 3 x6 0.062 20,06k« 17 .14 =« - 3.53

Contd..



Table 24 ( Contd.. )

1 2 3 4 5 6
31 3x 7 03186 25,55 & * 21,13 %% 1.18
32 3x 8 0.82 35.54 x« 24 .24 ** - 3.53
33 3x9 0.82 13,89~ 5.13 - 3.53
34 .3 x 10 0.75 16.28+« 13.64%* -11.76 %+
35 4 x5 0.71 - 2.74 ~16.47** ~16.474*
36 4 x 6 0.75 - 3.22 -11.76%% ~11.76%*
37 4 x7 0.77 - 1.28 - 9.41 - 9.41¢
3g 4 x 8 0.74 5.71 -12.94 # 4 ~12,94 %+
39 4 x9 0.78 - 4.29 - 8.23* ~ 8.23%
40 4 x 10 0.68 - B.11+ =20 .00+~ -20 .00**
41 5x6 0.82 25,194+ 17.14 %~ - 3,53
42 5x 7 0,78 18,18+« 9.86% - 8,23%
43 5x 8 0.77 32.764* 26 .23 ** - 9.41%
44 5x 9 0.82 17.98%+« 5.13 - 3.53
45 5 x 10 0.89 43 554+ 41.27#% 4.71
46 6 x 7 0.75 6.38 5.63 «11,76%*
47 6 x 8 0.82 31,204% 17 .14 %% - 3.53
48 6 x 9 0.90 21.62%* 15.384* 5.88
49 6 x 10 0.76 14 204+ 8.57 <10.59 %+
50 7x 8 0.73 15.87+4% 2.82 -14 . 12#*
51 7T x 9 0.69 - 7.30% ~11,54 %~ -18.82%«
52 7 x 10 0.65 - 2.98 - 8.45 -23 .53 %«
53 8x 9 0.77 -15,794« =11,28¢~ “19,41%
54 8 x 10 0.83 -40.88%~ ~31.75%* -22,38 -+
55 9 x 10 0.7 7.80* - 2,56 ~10.59+#
C.p (0.05) 0.061 0.052 0.061 0.061
c.D (0.01) 0.080 0.069 0.080 0.080

#, #* m Sigqnificant at 5 and 1 per cent level of pmbability,

respectively.

(o83 ]
[ 4%
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rostes, ncgative siqgalfizgnt heterosis over best perent
was observed.

4.8.2.16 Avergig seed wejgbt Per fruit

The mean seed weight per fruit ranged between 2.1
- (Pusa Bhairav) and 3.63 g (Higna Dorla) amag parents and
1.9%3 (6 x ) a8 7.2 g (1 x 4) arong oroeses (Table 25).

Twentytwo srosses exhibited positive signifizant
heterosis over 14 parent, whersss five 3roseses showed
negative signifizant hetervsis over mid prerent. The hete-
rosis renged between =43,36 (6 x 9) and 78.91 (1 x 10) per

sent over »dd Parent.

cae of the srosses (6 & 9) shoved nejative siani-
fisent heturosis over the better parent, Thirtyfour Irosses
exhihited positive *icunifizant lhetercsis over botter Teremt.
The heterosis over hetter Parent varcied from «41.62 (6 x 9)

to 16€6.67 (1 x 10) per zemt.

As many as fortyone arosses had positive signifi-
gsant hetexosis over the best Pesreat, ™he heterosis oves
best perent ramed betwesn «7.id (6 x 9) aad 242.86 (1 x 4)

por cent.

4.7.2.17 Dry matter gooteot of fruiy

The neoan 4ry matter coateat 4n fruits verisd fxon
7.2 (! alapur lozal) to 9.3 (Rhite Hadl apuri) per cent among
parents and 6.0 (S x 8) ¢t 9.3 (4 x 3) per seat among



-

Table 25. Mean performance of parents, Fl's, magnitude of
heterosis over mid parent, better parent amd top
parent for seed weight pe:r fruit (g) in brinjal-

S1. Parents and Mean Per cent heterosis over

no. arosses value P BP TP

px. 7 3 L 5 6

1 white Madhapuri 4.16 - - -

2 Higna dorla 5.65 - - -

3 Gare local 2,60 - - -

4 SM 135 5.05 - : - -

5 Surya 3.29 - - -

6 Gokak local 3.34 - - -

7 Malapur lozal 3.12 - - -

8 Taiwan naga 2,63 ~- - -

9 Pusa kranti 3,57 - - -

10 Pusa bhairav 2,10 - - -

11 1x 2 - 3,67 -25.,18%% -11,78 T4 .T6%*
12 1x3 4,12 21,89 *x 58.,46** 96 .19%*
13 1 x4 7.20 56.,354* 73 .,08%* 242,86%*
14 1x 3 4.8V 23 494~ 39,82+ 119.05++
15 1x6 5.20 38,674+ 55.69*« 147 .62+
16 1x 8 5.86 6L VY 2~ 87,824 179 .05~+~
17 1x 8 ' 4.70 38.44 +* 78.71%4 123 .BL*¢
18 1x 9 5.50 42,30%« 54 .06+~ 161,90+~
19 1x 10 5.60 78,91 %+ 166.67 ** 166,67+*
20 2x 3 5.42 31.394* 108.46*+ 158,09 ~~
21 2x 4 5.15 - 3.74 1,98 145 .24 %=
22 2x5 4.49 0.45 36.47%« 113 .81
23 2x 6 3.57 «20.,58%« 6 .89 70.00%+
24 2 x 7 4.29 -~ 2,17 37.50+» 104,284~
25 2x 8 3.88 - 6.28 47 53 %% B4 .76~
26 2x 9 4.93 6 .94 38,09« 134 .76*=
27 2 x 10 4.14 6.84 97 .14 ** 97.14 *=
28 3x 4 2.99 -21 .83 ~+ 15.00 42.,38xx
29 3 x5 3.66 24 .28+~ AQ T *» T4 .28%*
30 3 x 6 3.07 3.37 18.08 46,19**

Contd ..



Table 25 (contd..)

1 2 3 4 5 6

31 3 x 7 4.83 68,88«x* 85,77 *x 130.00*+
32 3x8 3.33 27.34 x« 28.08%~ 58,57 x*
33 3x9 5.16 67 .26~ 98.464* 145,714+
34 3 x 10 2,85 2..28 35,71« 35.71+
35 3 x5 4.16 - 0.24 26 .44 ** 98,09 +*
36 4x6 5.06 20.624~ 51,50%+ 140,90+~
37 4 x1 4.79 17.26%* 53 53 ¥ 128.09++
38 4 x 8 4,24 10.42 61,2244 101,90+
39 4 x9 4.7 3.71 25 .21 %+ 112,864+
40 4 x 10 4.28 19 .,72% 103.81+ 1a3.81**
41 5% 6 3.52 6.18 5.39 67 .62%#
A2 5x 7 5.01 56,324 % 60.584+ 138,57 %
43 5x 8 2,63 -11,15 0.0 25,24
44 5x9 3.94 14 .87 19.76* B7.62%*
45 5 x 10 3.08 14 .28 46.67** 46,67%+
A6 6 x 7 4,87 50,77** 56,0944 131,90«
47 6 x 8 3.52 17.92%* 33.84 %%y 67 .62~*
48 6 x 9 1.95 ~43,56%* “Al.62%x - 7,14
49 6 x 10 A .47 64 .34« 112,86+« 112.86+*
50 7 x 8 3.32 15.48 26.23« 58,09+
51 7% 9 3.38 1.05 8.33 60,95«
52 7 x 10 4.62 77.01%% 120,00+* 120 .00+«
53 8x 9 2.55 -17.74% - 3.04 21.43
54 8 x 10 2.46 4,02 17.14 17.14
55 9 x 10 3.36 19 .58* 6L1.43 61,43 %%
“.p (0.05) 0.582 0.513 0.592 0.592
C.p (0.01) 0.7684 0.679 0.784 0.784

*,kt-

respectively.

Signifizant at 5 and 1 per zeat level of probability,
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grosses ( Table 286).

Fifteen 3ro88@P @d:ibited positive sijaitizent
hoterosis over mid parent, Eijht cmoeses showed negative
signitizant heterosis ower their a4 pereat. The heterosis
gaaged dbetweoen «26.27 (L x 2) oad 27.03 (2 x 7) per st
over wd parent.

sine srosses showed rositive siguifizent heterceis
over better Parent, while i7 srosses schibite? ncgetive
sigatfizent heteroelis over better perwat. The heteroesis
over better parsat veried trom «33.,01 (1 x 2) vo 23.66
(2 x 7) per Jemt.

Thirtyseven 3rosses exhibited megstive highly
sigqunitizent Ieteosis Over best Parent. T%.e heterosis over
best parent rancged Detwsen 35 .48 (S x 8) and 2.1% (4 x 8)

per lent.

‘ 0‘02018

The mean total phenol conteat in dry fruit weried
from 0,234 (Figna Dorla) to C.547 (Pusa Xranti) aong paruats
and 0.123 (4 x 7) to (68l (7 x 9) per zeat awon Iroeses
{ Teble 27).

Sixteen 2rosses echibited negative Lighly si'mi-
fi3ant heterveis over WA pereat #ad 24 3roceses showes
positive highly siraifizant bheterosis over md pwreuat. The
leterveis over 2id pareat reaged between «66.70 (4 x 7) and
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Table 26. Mean performanze of paients, F,3, magnitude of
heterosis over mid parent, better parent, and top
parent for dry matter per gent in brinjal:

51, Parents and Mean Per cent heterosis over

no. grosses value MP BP TP

f whitei-Mad hapuri 9%3 -l:' ? g.

2 Hignadorla T +6 - - -

3 Gare lozal 7.6 - . - -

4 9M 135 8.4 - - -

5 Surya 8.2 - - -

6 Gokak lozal 7.7 v - -

7 Malapur lozal 7.2 - - -

8 Taiwan naga 7.4 - - -

9 Pusa kranti 7.7 - - -

10 Pusa bhairav 8.6 - - -

11 1x2 6.23 =26.272* ~33 .01=* «33,01**
12 1x3 8.50 0.59 - B,60%~* - B.602*
13 1x4 9.4 6.21¢% 1.07 1.07
14 1x5 8.6 - 1.74 - T .53 =* - 7.53%«
15 1lx 6 9.4 10,59+~ 1,07 1.07
16 1x7 8.5 3.03 - 8,604~ - B,60%*
17 1x8 8.5 1,60 - B.,60%* - 8,60*~
18 1x 9 8.4 - 1l.186 - 9.,68%4* - 9,68%*
19 1x10 9.2 2,79 - 1.07 - 1,07
20 2x 3 7.6 0.0 0.0 -18,28%*
21 2x 4 9.4 17 ,50~* 11.90*« 1.07
22 2x5 9,2 16 .45~~* 12.,19*=* - 1,07
23 2x 6 8.3 8.50~* TT9%4 =10,75%*
24 2x7 9.4 27 .03 %% 23 .68%* 1.07
25 2x 8 7.7 2.67 1,32 =17 .,20*#
26 2x9 6.5 -15.,03~* -15.58%* =30,11**
27 2 x 10 8.5 4 .94 - 1,16 - 8,60%*
28 I x4 9.4 17 .50«+ 11.90#%4 1.07
29 3 x5 8.4 6 .33 %% 2.44 - 9,684~
30 3 x6 7.7 0.65 0.0 =17 .20~

Contd..



Table 26 (Contd..)

1 2 3 4 5 6

31 3x 7 6.6 =10,81** ~13.164* =29 ,03 *
32 3x8 8.2 9.334# 7 .89 aw 11,83+
33 3x9 6.5 «15.03*= =15 .58« =30,11*#
34 3 x 10 8.6 6.17% 0.0 - 7.53%=
35 4 x5 9.5 14 .46+« 13 .09+« 2,18
36 4x6 7.5 - 6.,83%# ~10.71%* -19 ,354%
37 4 x 7 7.6 - 2.56 - 9,52%« -18.28%+
38 4 x8 8.8 11.394# 4.76 - 5.,384%
39 4x9 8.2 1.86 - 2.38 ~11.83%*
40 4 x 10 3.5 0.0 - 1.16 - B,60%*
a1 5x 6 6 o =19 .50%* -21,95%* =31.18%*
42 5x 7 8.7 12.99*+ 6.10* ~ 6.45%*
43 5x 8 6.0 =23 .07%* -26,83%* =35.48**
44 5x 9 7.4 - 6.,92%* - 9.76%* =20 ,43 % ¥
45 5 x 10 842 - 2,38 - 4,65 ~l1.,83%*
46 6 x 7 7.3 - 2.01 - 5,19+ =21 S50%*
47 6 x 8 7.6 0.66 - 1.30 ~18,28%"
A8 6 x 9 7.4 - 3.90 - 3.90 =20 .43 **
A9 6 x 10 1.8 - 4,729 - 0.30%* ~16 .13 %
50 7 % B 6.6 17 .0Lax 16,7224« -~ 1,534
51 7 x9 7.5 0.67 - 2.60 ~19,35%*
82 7 x W 8.6 8.7« 0.0 - T.53x*
53 Bx 9 7.4 - 1,99 - 3.90 ~20,43 «*
54 8 x 10 7.7 - 3.75 ~10.46%* «17.20%*
55 9 x 10 8.5 4,29 - 1.16 ~ B.60**
C.D (0.05) 0.466 0.404 0.466 0.466
C.D (0,01) ' 0.647 0.534 0.617 0.617

* Ak

Signifigant at 5 snd 1 per cent level of probability,
respeativad y.



91.92 (8 X 10) per 2ent.

Eijkt and 33 zsrosses showed highlv sigalfiint
nejative and positive hetercais, respectively over better
parent. The heterosis over hetter rarmt veried frum
«68.,74 (4 x 7) to 140.87 (8 x IC) per seat.

Trirtyseven and four aresses exhibited highly
sigunifizant positive and nejative heterosis, respestively
over hest paceat. The hetervsis over best parent raned
betweea «8i.57 (4 x 7) ad 246,85 (7 x §) per zeat.

4 082,19 y Rty LN

Tre mean ortho~dihydroxy phenols sonteat in dry
fruits runged between 0.039 (CGare lo3al) end C.059 (Taiwan
Naga) per cent aony vareats amd (.0.2 (2 x 6) «ad 0,084
(9 x 10) amag arosses (Table 28).

Twentysix :rosses exhibited ncgetive signifient
heterneis over M4 pareat and 12 2s08ser showed positive
sigaifisant reterosis over ™d rareat. The heterosis over
44 parent vacied from «76.70 (2 x 6) to S4.28 (9 x AC)

per sent.

Twentythree srosses exhibited aggative mismifizant
heternsis, over better pareat, wile I8 Jrosses showed
positive sigulfi eat heterosis over better perent. The
heterosis over better parent ranged betweea =74.47 (2 x 6)
anxd 72.34 (9 x AC) per cent.
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Table 27. Mean performance of parents, F.s, magnitude of
heterosis over mid parent, better parent and top
parent for total phenols (%) in brinjal-

81l. Parents amd Mean Per cent heterosis over
No. grosses value MP BP TP

1 2 3 4 5 6

1 white Madhapuri .0.292 - - -

2 Hignadorla 0.254 - - -

3 Gare local 0.366 - . - -

4 sSM 135 0.359 - - -

5 Surya 0.325 - - -

6 Gokak loczal 0.529 - - -

7 Malapur local 0.427 - - -

8 Taiwan naga . 0.345 - ' - -

9 Pusa kranti 0.547 - - -
10 Pusa bhadirav 0.521 - - -
11 1x 2 0.453 6GS:93 4* 78.35%* 78.35%«%
12 1x 3 0.326 --0.91 11.64 ~* 28 .35#%«
13 1x4 0.397 22,17 ** 35.96** 56 .30%~
146 1x5 0.242 -3 .55"%¢ =17 .1 ~4.72
15 1x6 0.365 ~11.,08%+4 25 .00~ 43,7042
16 1x17 0.493 37.13** 68,83 %~ 94 .09+*
17 1 x 8 0.429 34 .69%% A6 .92+* 68,904
i8 1 x99 0.386 - T7.98%x* 32.19*%* 51.,97**
19 1 x 10 0.320 -21.,28%% 9,59 ** 25.,98*%*
20 2x3 0.354 14 ,19%x 39,37%*~ 39 ,37x%
21 2x 1 0.174 -3 .23 %% ~31.49%* «31.50%*
22 2x 5 0.255 -11,92%* 0.39 0.39
23 2x 6 0.38 - 1.91 51.18** 51.18**
24 2x 17 0.311 ~ 8,66 22,44 % 22,44~
25 2x 8 0.476 58,93*%4 87 40%* 87 .40%*
26 2x 9 0.484 20,85 ** 90,55 ** 90 55**
27 2 x 10 0.245 36,77 4 - 3,54 - 3554
28 3 x4 0.397 9,524 10,58+« 56 .30**
29 3x858 0.258 ~25,324#« =20.,61** 1.57
30 3x6 0.440 - 1,67 20,224% T3 .23 %+

Contd..



Table 27 (Contd..)

1 2 3 4 L} 6

31 I x7 0.584 47,29*~ 59 .564* 129 ,92%~
32 3 x 8 0.379 6.,61L%* 9,85 %* 49 .2144
33 3x9 0.185 =59 .47+~ ~49 45%* 27 16 **
34 3x 10 0.176 ~60,32=* ~51,91*# 30,704+
35 4 x5 0.467 36,55+ 43 ,69** 83 .86
36 4 X 6 0.471 6.08%* 31,20« 85,43+
37 4 x 7 0.123 =G8,704* 65,74 %~ ~S51,57**
38 4 x 8 0.598 G9.89x* 73,33 %% 135.43*»
39 4 x 9 0.349 =22.,96%* - 2,78 37 AQ*=
40 4 x 10 0.544 23 .64 %+ 51,534« 114 .17 =+
41 5x 6 0.431 0.94 32,61+ 69,687+
42 5x 7 0.453 20.484* 39.384% T8 .,35%»
43 5x 8 0.429 28,064~ 32,004+ 68.894+
44 5x 9 0.569 30.50%* 75.08%# 124 .01+~
45 5 » 10 0.682 56.50*% 103 ,69** 160,63 %~
46 6 x 7 0.663 38.70%* 55 .27x%* 161.02%+
47 6 % 8 0.392 ~10.,30*%x 13,62 54 33 %~
48 6 £ 9 0,469 -l2,82x~ =11.,34%¢% 84 .64 4"
49 6 x 10 0.315 - L.90 - 1.15 102.76*+
50 7 x 8 0.A75 23,064~ 37.68** 87.,01**
51 7 <9 0.881 B0 ,90*~ 106 ,32%* 246 .85 **
52 7 x 10 0.628 32.A9*% 47 JOT**> 147 .24 **
53 8 x 9 0.780 74 ,89%* 126.09x* 207 .,094*
54 8 x 10 0.831 91,92%* 140,87** 227 ,16%**
1 9 »x 10 G.346 ~35,20*+ =33 .59*+ 36,224
2.0 (0.05) 0.086 0.074 n.086 0.086

c.p (0.01) 0.113 0.098 0.113 0.113

«, =% . gignificant at 5 and 1 per zent level of probability,

respeatively.
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Table 28. Mean performanze of parents, Fy ‘s, magnitude of
heterosis over mid parent, better parent and top
parent for orthodihydro-xyphenols (%) in dry fruits
of brinjal
31. Parents and Mean Mean per cent heterosis over
no. -arosses valie MP BP P
i White N%dhap.xri O.%4S 4— F.’. E.
2 Hignadorla 0.047 - - -
3 Gare local 0.039 - - -
4 SM 135 0.052 - - -
5 Surya 0.042 - - -
6 Gokak lozal 0.056 - - -
7 Malapur lozal 0.047 - - -
8 Taiwan naga 0.059 - - -
9 Pusa kranti 0.058 - - -
10 Pusa bhadirav 0.047 - - -
i1 1x 2 0.057 23,914 26 .,66*%* 4G ,15%*
12 1x3 0.042 0.00 T 59% 7.69*
13 1x4 0,052 T 22% 15.55«%" 33 .33 %2
14 1x5 o.021 ~28,73 %% =26,19%% =20,51 %~
18 1 x 6 0.1053 A.95n 17.,78%* 35.90%»
16 1x7 1,048 41.34 6.67* 23 .08+
17 1l x g 0.049 -~ 5.77 8,89%« 20,64
ie 1x9 0.050 - 2,91 11,11%* 28.2C=
19 1 x 10 0.029 ~36.,96%* ~35 ,55# =25,64 %%
20 2x 3 0,050 16.28%* 28,204* 20,21 %%
21 2 X 4 0.016 =67 8% ~55,96%* =58.,97%%
22 2x 5 0.013 ~TO, T~ -C9,04 *« ~6G.67%*
23 2xX 6 0.012 ~76,70%* =74 474~ -69,23%*
24 2x7 0.038 ~l9 15** -l9,15%* - 2,56
25 2x 8 0.026 ~50.,94** 44 68%* =33 ,33%*
26 2x9 0.015 71,43 %% -68,08%* 51,54 **
27 2 x 10 0.013 72,34 %~ ~T2.,34 %% =66 .67 **
28 3 x4 0.016 64 .83 4 * =58,97** =58,97#*+
29 3 x5 0.015 ~62,96%* =61 ,54 ** -61,54**
30 3 x6 0.032 «32.634* =17 ,95 %% =17 954

Contd ..
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Table 28 (Contd..)

1 2 3 r 5 6
31 3x7 0.048 11,63+ 23,084 23,07 %+
32 3x 8 0.016 —67.35%* -58.974*%  =58.97#+
33 3x9 0.036 -25,77 %% - 7.69+ - 7.69%
34 3 x 10 0.040 - 6.98* 2,56 2.56
35 4 x5 0,058 23 A0 > 38,094 4B.724*
36 Ax6 0.038 ~29 .63 %4 —26.92%* - 2.56
37 4 x7 0.016 —67.68%+ —65.96%% 58,974
' 38 4x8 0.050 - 9.90%+ - 3.85 28,204+
39 4x9 0.046 ~16.36%+ —11,54%* 17 .95+
. 30 4 x 10 0.056 13.13%% 19 .154» 43 .50 ~#
a1 5 x 6 0.038 “22.45%% - 9.52¢% = 2.56
42 5 x 7 0.051 14 .61%% 21.43%% 30,774+
43 5x 8 0.045 ~10.89%* 7.14% 15,38+
44 . 5x 9 0.036 —28.004* —14.28%% = 7.69+
AS 5 x 10 0.043 - 3.37 2.38 10.26%#
A6 6 x 7 0.035 —32.04 %% -25.53%%  —10.26%*
47 6 x 8 0.064 L1.30*=*> 14.,28x«~ 64 . 10**>
A8 ¢ %9 0,043 —2A 56 %4 23 21x* 10,264
49 6 £ 10 0,040 =22.,33%* -4 B9 %% 2,56
50 7 x B 0.026 —50.94 %4 ~44.6B4%  =33.3344
51 7%x9 0.075 AZ.BE 59 .57 x* 92,3144
52 7 x 10 0.051 8,51 %% .51 30,77%
53 8x 9 0.058 - 0.85 0.00 4B.T2%%
54 8 x 10 0.055 3,77 17.02%* AL.O2%*
55 9 x 10 0.081 54 .28%* 12.34%% 107 .69%*
C.D (0.05) 0.040 0.034 0.040 0.040
"c.p (0.01) 0.052 0.045 0.052 0.052

L5

Significant at § and 1 per
respestively.

cent level of probabllity,

16
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In all 17 arosses showed nejative signifizant hete=~
ro9is over best puarunt, while 23 arceses oexhibited positive
sionifizmt heturosis Over best pareant. The heteroeis over
best parent ranjed between =69.23 (2 x 6) and 107.69 (9 x AC)

per 2oat.

4.3.2,20 Total sugars goutent in Jxv ot

The mean total sugar sontent in dry frulits varied
£ron 1,033 (1 135) to 2.661 per sunt (Pusae Bhalrav) amwag
parents and? 0.409 (1 x $) to 3.098 per et (S x 7) among
szessers (Table 29).

in all 1S csrosses exhibited positive simificaat
heterosis over mkd parent, while 23 grosses showed negative
highly *ignifizant heterosis over mid rareat. The heterosis
over ™d pareat ranjed between =79.48 (2 x 10) and 99.61
(% x 7) per 2eat.

Nine zrusses showed yosi tive siguifizant heterosis
over better pireat, while 29 2rosses exhibited asgaetive
significant heterosis ower better parest. The heterosis
over “mtter pareat varied £iom «83,80 (2 x 10) to 99,47
{S x 6) pur zent.

A 3002 (S x 7) exhdbited highly signifi-ant
pozitive heterosdie over top Pareat and 35 srosses showed
nejyetive viqaifi-ant heterosis over best parcat. The
hetecosls Oover bget parent rajed bhetweea =£4.63 (1 x S)
and 16.42 (S x 7) per ent.
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Table 29. Mean performance of parents, F,'s, magnitude of
heterosis over mid parent, better parent and top
parent for total sugars (%) in dry fruits of brinjal’

81. Parents and Mean Per cent heterosis over

no. 3srosses value P BP TP

1 2 3 4 5 6

1 White madhapuri 1.528 - - -

2 Hignadorla 1.540 ' - o - -

3 Gare lozal 1.878 - - -

4 3SM 135 1.033 - - -

& Surya 1.446 - - -

6 Gokak logal 1.452 - - -

7 Malapur lozal 1,658 - - -

8 Tailwan naga 2,445 - - -

9 Pusa kranti 1.077 - - -

10 Pusa bhairav 2.661 - - -

11 1x2 0.552 —64,02%%  «64,15%%  =79.,26%%
12 1x3 0.790 -19.,137%~ -39 94 ** =70, 31*%
13 1 x4 0.702 =45.1B%*  <54,06%* =73,62%*
14 1 x5 0.409 wT2,49%% =73 ,23 4% -84 63 ~*
15 l1x 6 0.906 «~39,194* =40, 7T1L** =65 ,95 % *
16 1x7 o.846 -46 .89~ =48 ,97 %~ =68,21L%*
17 1x 8 0.935 =52,93 %~ -61. 76" -64 ,86%*
is8 1x9 0.572 ~56.08%% -62,56*%*% =78,50x*
19 1x 10 0.515 ~75.41%% “80,65%%  «B80,65*+
20 2x3 0.657 =57 .E6 4% -58,36%% =75.31%%
- 21 2x 4 0.431 =56 ,50%* w]2.,0L%% =83 ,80*«
22 2x5 0.594 ~B50,21%* ~51.43 4% =77 .68*~
23 2x 6 1.182 =20,99** =23 ,25%% ~55.58%*
24 2x 17 0.837 37 E65%% (1D S52%x 58,54 %
25 2x 8 1.244 37 .56%* =49 ,12%* =53 4254
26 2x 9 1.579 20,67+~ 2.53 40,66 %%
27 2 x 10 0.431 79 A Bx* =83 ,80** -83 ,80*~
- 28 3 x4 0.933 28,53 %% -40,87+* ~64 94 "*
29 3x5 1.346 -10.98 -14 ,TO** =49 A 2*x*
30 3 x 6 0.941 =37 .89 ** =4 0.37** =64 .64 **

o8ntd ..



Table 29 (Contd..)

1 2 3 4 5 6

31 3 x7 1.345 -16.87*=* ~18.88%% 49,45+
32 3 x 8 0.695 65,4544 ~71.57**  ~73,88%+*
33 3x9 1.344 L.24 ~14.83%%  —49.49+%«
34 3 x 10 1.159 45,325+ =56 .44 %%  =56,44 **
35 4x5 1.345 8.51 - 6.98 ~49 .45 **
36 4 X 6 1.831 47.36%% = 26.10%* =31,19%=
37 4 x 7 1.354 0.63 ~18.33%% 49,124
38 4 x8 1.401 ~19 .44 ** =42,70%%x =47 ,35%*
39 4 x 9 1.756 66 .44 ** 63.04%% =34 ,0L**
40 4 x 10 1.257 =31,94 &« =52,76%*  ~52,76%*
41 5x 6 2.092 99 .58+ % 99 1T & * 8.68
42 5 x 7 3.098 99 614 86.85%%«  16.42%*
43 5 x 8 2.801 43 .97 <% 14 .56%x 5.26
a4 5 x 9 2.142 69.80%% 32.49+ ~19.50**
A5 S x 10 2.318 12.88x« ~-12,89+ ~12,89*
46 € = 1 2.728 75.43 %% 64 .53 % 2.52
47 6 < 8 2.627 34 . R2x% 7 .44 - 1.28
48 6« 9 2.489 9G.04 x4 71L.42%% < 6,46
A9 € < 10 2.863 39.224% 7.59 7.59
50 7 x 8 2.293 11.77~ -6.22 -13.83~
51 7x 9 2.463 8C.lLlex 48.55=% = 7,44
52 7 x 10 2.0A3 - 5.39 23 .22%% @23 22k
53 8x9 2.705 53.61%% 10.63 1,65
54 8 x 10 2.569 0.63 - 3.46 - 3.46
55 Y x 10 2,139 14 A5 %k =19 ,62%%  -19,62%#
c.» (0.05) C.524 0.454 0.524 0.524
c.p (0.01) 0.693 0.600 0.693 0.693

x
’

* A

~ Significant at 5 and 1 per zent level of probability,

res=pecstively.
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$.5.2,21

The mean reduzing sugers content in dried fruits
ranged betweea 0.143 (white Madhapuri) and 0.843 per sent
(Gokak lozal) amno pareats. thile, the srosses varied
from 0,12% (3 x 10) to 1.91S per ceat (S x 8) reduing
sugars in dry fruit (Table 30).

Twentythree and 15 arosses ecxhibited highly
signifisent positive and anegative heterovsis, sespestively
over "id pereant. The heterosis vacied £rom «72.,50 (3 x 10)
to 260,64 (5 x 8) per cent over mid parent.

Tuentyone srosses showed siquificent neg tive
heteroais over better pa:ent, While 19 20osses exhibited
highly ®ioni ficant positive heterosis over better pareat.
The heterosias reaged between =83,51 (3 x 10) and 250,73
(S x 8) per »eat over better pareat.

Fifteen crosses exhibited highly sigalficant positive
heterosis over best parent in desired diresztion, while 28
srosses showed negetive simifirant heterosis over best
parent. The heteroeis over best pareat varied from 65,17
(3 x 10) ¢t 127.16 (8 x 8) per sent.

4.5.2.22 znade piotedn goatent in drjed fxudte

The averare arude protein zoatent ia dried fruits
varied fron 16,61 ( alapur iozal) to 24.69 per zent (Gare
lo:al) among the pareaty ead 12,96 (6 x 8) to 27.55 per



Table 30. Mean performanse of parents, Flls, magnitude of hete-
rosis over mid parent, better parent and top parent for
reduoing sugars (%) 4in dry fruits of brinjal:

S1. Parents and Messn Per zent heterosis over

no. c rpss es value MP BP P

1 2 3 4 5 6
1 Hhite Mcdhapuri 0.143 - - -
2 Hignadorla 0.611 - - -
3 Gare local 0.451 - - -
4 9M 135 0.276 - - -
5 Surya 0.516 - - -

6 Gokak loczal 0.E43 - - -

7 Malapur lozal 0,762 - - -

8 Taiwan naga 0.546 - - -

9 Pusa kranti 0.531 - - -

10 Pusa bhairav 0.758 - - -

11 1x 2 0.158 58,09 x4 =74 14 =~ =8l.,26**

12 1 x3 0.182 23 .81 20.53 «~78.,41%*

13 1 x4 G.241 15.03 -12.68 =71.444x"

L4 145 0.141 57, 2hn" =72.67%% =83 .27 **

15 1x6 0.195 =60 ,45 %~ «76 .87 %+ =76.87**

16 1L x 7 0.258 ~A2.98%* ~66 .14 ** =69 394w

17 1x8 0..08 45,43 %% w65 S5T#* =77 . TO**

18 1x9 0.301 -10 .68 =43 ,31 ¢+ -64 ,29**

19 1 x 10 0,199 =55 .83« «73,T5** =76 .39 **

20 2x3 0.209 ~A5.14 % =65 ,79** ~75.,21"*

21 2x 4 0.429 - 3.27 =25 ,79%« A9 ,11x*

22 2xS5 0.256 -36 B2 4% 41,73 *x «5T.TT**

23 2x 6 0.558 =23 ,25%* 33  Hlxx* «33.,81**

24 2x 17 0.297 56,74 %~ =61 ,024%% 564, TT**

25 2x 8 0.821 4L.,92%% 34.37*= - 2,61

26 2x9 0.678 53.76** A3.TOx~ 4.15

217 2 x 10 0.265 ~6 L. 208%* =65 04 %= ~68,56 %+

28 3 x4 0.379 77 .52%~ 37 ,324% -55,04 7

29 3 x 8 0.707 111,99 37 Ol -16,13*

30 3 x6 0.693 39 .44 %+ =17 ,79*% =17,79*

Contd..
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Taizle 30 (Contd..)

1

2 3 4 5 6

3 3 x 7 0.465 1,86 ~38.98++ 44 .84 4%
32 3 x 8 0.525 50 .64 ** -~ 3185 “37.72%*
33 3 x 0.195 ~42.81%* -63 .28%* ~76.,87 **
34 3x 10 0.125 =72.50+# =83 .,51%* -85 ,17**
35 4 x5 0.497 25.50x* - 3.68 =41.04
36 4 X 6 0.511 ~ 8,67 . =39.38#» ~35.38*%*
37 4 x 7 0,333 -35.84 %« =56.30+* ~60,50%«
38 4 x @€ c.3g7 - 5.84 -29 L2~ -54 ,09 **
39 4 x9 0.601 48.95%% 13.18 =28,T71**
40 4 x 10 0.346 ~33.07~= =54 35 4% ~58,96%*
41 5x 6 1.157 TO 2Tk 37 25 37.,25%*
42 5 x 7 1,156 80.91** S51L.71%%* 37,13 %#
43 5x 8 1,915 260.64 ** 250,73 % 127 ,16**
44 5x 9 1.076 105,54 ** 102,64 ** 27 .64
A5 5 % 10 1.327 LOB.324k 75 .06 57.41%*
A6 s x 7 1.868 132,77 %% 121,59 %= 121.59 %~
47 6 x 8 1.566 +125.48** 85.76** 85.,76**
48 ‘6 x 9 1.556 126 .49 %7 84,584~ B4 .58
49 6 x 10 1.247 55,78+« €4 ,51w* 47,924~
50 7T x 8 1.660 153 .82*+« 117 .85 96,9274
81 7Tx9 1.456- 125 .21~ 94.08%* T2.T2%*
52 7 x 10 1.172 54 .21%% 53.81xx 38 .03%=
53 8x 9 1,159 115.23 «» 112,27« 37 .48%*
54 8x 10 1.473 125,92+« 94 .33 4% 74,73 **>
S5 9 x 10 1.171 8lL.69%* 54 .48*%* 3e.ol
c.>x (0.05) 0.393 0,340 C.393 0,393
c.p (0.01) 0.520 0.451 0.520 0.520

x, w* o Significant at 5 and 1 per

respeatively

cent level of probability,
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sent (3 x 4) among srosses (Table 31).

OCut of 435, eight orosses exiibited ltighly sigaifie
sant poeitive and 24 3rosses had sionifisant negative
heterosis Over Wd peseat. The lhetcrOsis ramed between
=36.64 (6 £ B) and 22,64 (3 x 4) per deat Over mid pureat.

Four srosses showed positive signifizeat Lete.csis
Owver better rarent while 28 arosses eshibited highly
siqnifi-ent ney.-tive Letexosis over better pareat. The
heterosis ranged betweea =46.75 (6 x B) and 15,65 (2 x S)
per sent over better razsat.

A srose {3 x 4) stowed highly sinnifi-ent positive
heterosis over best parent, While 42 arosses exlibited
hghly signifizant anegative heterosis over hest pacent.

T™he heterosis Over best pareat varied fron «47,51 (6 x 8)
to 11.36 (3 x 4) per sent.

4.5.3  pohiadng gbility

The sualyveis of variaace ( ANOVA) for zombdning
ability is prescated in Tuble 32 for 22 shareasters.

Botl: GTA and 9CA mean sQuarez wWere Lighly
eiwmifizant for all the sharaxters e«Jept =ten girth where
only G>A somponent wa® highly sispifizant. The estimates
Of GCA mean STUAres Were greater in Tagaitude than tle
sorrespoading 32A mean squares for all the charasters
Gs3ept day® tO flawer, keepiag Quality sndex and rind
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Table 31. !Mean merformance of parents,rl's magnitude of heterosis
over mid parent, better parent and top parent for
acrude protein (%) in dry fruits of brinjal.

s1. Parents and vean Per cent heterosis over

not grosses value MP BP TP

1 2 3 4 S 6

1 White madhapuri 19.23 - - -

2 Higna dorla 19.55 - - -

3 Gare lozal 24,69 - - -

4 sSM 135 20,25 - - -

5 Surya 17 .68 - - -

6 Gokak level 16 .57 - - -

7 ralapur loaal 16.€1 - - -

8 Talwan naga 24 .34 - - -

9 Pusa kranti 19.29 - - -

10 Pusa bhairav 19.5% - - -

11 1x 2 16 .63 =14 .23 % * -14 94 4% =32.64 %%
12 1 x3 19.41 =-ll,61%* -2]1,38%+ -21.,38%%
13 1 x4 16.41 -1l6 .46%* -~18.574* =33 214
14 1 x5 17,53 - 5,01 ~ 8,84 %~ -28,99*«
15 1 x6 15.12 -15 ,53 4« 2L 3T -38,.764+~
16 1x7 16.25 - 9 ,32%% -15.50%* «34,18%*
17 1x8 16 .40 -28 T2 % ~32,62%% «23 , 584~
18 1x9 14 ,65 =43 .94 24 ,05%% ~40,66 =
i9 1 x 10 16 .81 =13 ,31%* -14 ,01** ~31L,9L%x4
20 2x3 19,52 -1l 75%* ~20.,94 ** =30,94 «*
21 2x 4 21,95 10, 30** 8.39*% ~11,10+%«
22 2x5 22.61 21L.46%* 15.65%% = B, 42*%%
23 2x 6 21.36 18.,27** 9 ,26%* 13 .,49%*
24 2x1 17.45 - 3.48% -10,74 % -29 ,32%*
25 2x 8 17.10 -22.,08%* -9 TA N =30.74 %~
26 2x 9 19.29 - 0.67 - 1.33 - 21.87**
27 2 x 10 19.84 1.48 1.48 -19 .64 **
28 3 x4 27 .55 22.614* 11L.584% 11.58%«
29 3x5 20.64 - 1463 ~15.59%«  =15.59""
30 3 x6 25.21 22.20%* 2.11 2.11

Contd..
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Tanle 31 (Contd..)

1

2 3 4 5 6

31 3x 7 22.50 8,96** - 8.87*% . B,@7x«
32 3 x 18.42 -23 .23 xx =23 .77¢* 223,77 %+
33 3 x 24 .86 13.05#* 0.69 0.69
34 3 x 10 18.97 ~14.24 %« =23, 17*% .23 ,17%+
35 3 x5 14 .83 ~21.80%% «26.76%%  =39,93*«
36 4 x6 20.54 11.57%x  1.43 ~-16.8L%+
37 4 x 7 17 .10 ~7.22%4 ~15.5544  _30,744*
¥:] 4x 8 16.63 ~25,41%+ ~31.68** 32,644+
39 4 x 9 19.37 - 2.02 ~ 4.34 ~21.55~%
40 & x 10 17.95 - 9.80%% ~11.36%%  ~27,304%
Al 5x 6 14 .74 ~13.93 4« ~16.63*%%  .40,30%*
42 5 x 7 18.€8 10.12 6.79 -23 .53 %
43 5x 8 16.80 ~20,04 «* -30,98*%*  -3],96%4
A4 5x 9 18.24 - 1.32 - 5.44 -26.12%%
45 5 x 10 16.93 - 9.05 -13.40%%  ~31,43%«
46 6 x 7 17.39 A B2 4.70 -29 ,57 %
47 6 x 8 12.96 ~36.64 % “AG6.75%% =47 ,51%~
48 6 x 9 15.12 -15.67 t* ~2L.62%%  _38,76**
49 6 x 10 20.13 11.46%* 2.97 ~18.47%*
50 7% 8 16 .81 -17.,90%« ~30.,94%% .31 ,91wx
51 7x 9 19.61 9,25 1.66 -20,57 %+
52 7 x 10 18.91 4.59 - 3.27 ~23.,41%
53 8x 9 15.03 -31,10*%# ~38,25%% 39,124«
54 8 x 10 17.10 -22,08%« —29.74%* 30,74 %*
55 9 x 10 19.08 - 1.75 - 2.40 —22,72%*
c.D (0.05) 0.918 0,795 0.918 0.918
C.D (0.01) 1.215 1.052 1.215 1.215
*, 4% . Signifizant at 5 and 1 per zent level of probability,

respectively.
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thisgkness. Further, the prediastability retioc wes near

to uaity (0.90 and above) for 10 ataraater® nadwly, mumber
of fruits per plent (0.96), plunt beight (C.90), stem
girth (0.90), fzuit waiglre (C.91), fruit leagth (0.97),
fruit girth (0.93), stalk length of fruit (0.96), seed
weiht per gruit (0.90),total sugars outeat (0.93) amd
reduzing sugars 3zoateat (C.9%). The predistability rutio
between C.78 o 0.89 aad G.50 to 0.74 were Observed for
eisht and tlhree sharasters, respectively. Keening Quality
index exhibited tle lowest prelistaiility ratio of O.48.

The evtimetes of general and speaxifia sorbiniag
ability effeats of L0 pereats aad 435 arceses, zespestively
for 22 sharazters have bema presemted in Tables 33 and M.

A.5.4.1 Dayr to floweg

The parents Gare loal, Surva, Taiwan Nana and
Pusa PBhairav exhihbited higlrly sicnifiamt nogutive gaa
effext? in desired direstion, while parents White “adhapuri,
Higna Dorla, “alapur losal and Ookak lozal showed highly
s49ni fAcant poritive gla effests. The remaiaing two parents
namly, S 138 and Pusa Yranti showed non=-einnifizant gza
effexts. The maguitude 0f gae cffexts canged betveen
*2.444 (Taiwan Haga) and 3.7S (Khite ‘adhapuri).

Armgng 45 3rosses, 22 3rosses exhibited sigaifi: st
negative 832 effests in denired direstici, wWrhile 11 srveses



Table 32. Analysls of varianzce (mean squares) for combining
ability for 22 charazters in brinjal
S1. Characters Source Predi-
no. GC < cta-~
CA SCA Error bility
ratio
1 Days to flower 48.6173+* 49 ,7055+%* 0.9733 0.66
2, Fruityleld per 80172.64 %% (£8939,7244 2537 .04 0.70
Plant
3. nNuiber of fruilts 137 ,0103 ~* 10,03634~ 0.5905 0.96
rer plent
4 Plant bheight 37L.6235%+  82,36714* 5.5262 0.90
5 Plant spread 102,6255%~ 29,7528%~ 4,7516 0.87
6 Primary branches 0.8852~~* 0.3516** 0.1422 c.83
7 Sezondury branches 3.6753 %~ 2.2376** 0.7373 0.77
e Stem garth 0.3813*~ 0.0886 0.0685 0,90
Y  Fruit weight 2752,8029**  530,.4413"" 23.9039 0.91
i0 Fruit length 34.2774** 1.8875%** 0.1132 0.97
i1 Frult girth 23,9002+~ 2.4577*x 0.3909 0,95
12 Stalk length of 2.3720"~ 0.2113*x 0.1200 0.96
frult
13 Frult denaity 0,003 4+ 0.0015«~ 0.0002 0.82
14 Keeping quality 2,5361*~ 5.4248%% 0.5296 0.48
index
15 Rind thickness 0,0057* « 0.0063 ** 0.0005 0.64
le Seed weight per fruit 3.26924% 0.7249x* 0.0445 0,90
17 Dry matter (%) 1.5525x** 0.7826x* C.0276 0.80
18 Total rhenols(%) 0.8780+* % 0.3987** 0.0009 0.81
19 Orthociliyd roxy 0.0879 <= 0.0533** 0.0002 0.77
phenols (%)
20 Total sugars (%) 11,4028~ ¢« 1.8279~~+ 0.0349 0.93
21 Reduczing sugars(%) 11,4967~ 1.,1742#* 0.0196 0.95
22 Crude protein (%) 11.,7358*+ 3.1207*~ 0.1.1071 0.88
- Degrees of reeedom 9 45 108 -

*' ik -

Significant at 5 and 1 per zent probability, respestively
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showed signifi ant positive s3a effeats, Remsianing 12
sronnes ethibited non-simifi-aat sza effexts. The s3a
effexts varied from «12.24 (2 x 10) t0 9.87 (1 x 4).

4.54.2 Eowt vield per plat

The parents Gokak lLozal and Pusa Bhairav echi-
bited highly signifizant pPositive goe eftests, while wWhite
"adrapurd, Higna Dorla, 7! 138 and “elapur 1lozel showed
signifizent ncgutive goe effexts. Four pacents anaely,
Gare lozal, Surya, Taiwen Naga and Pusg Krauti echibited
acn=-sinnifizent g2 effests. Amunt of g3la effects varied
from =Hl.l4 (S'4=138) to 154.83 (Gokek losal).

Fifteen srosses east exhibited signifiant positive,
sigalifizant negétive and no-significent 83a effeats, The
sroes 1 x 7 was the best spedifis sombinétion with the high-
eat sza effext® of 614.03, While gross 8 X 10 resn:-ded the
Jowest sza effexts (=322.%0).

§.8.4,.3 i r o S £ pl

The parant® Gare lo2al, Surya, Ookak Lozl aad
Puss Rhairav exhihites righly signdfi-ant positive goa
effeszts. Ammag these, Fusa Bhalirav had the highest gza
effext of 7.417, while, the remaininy six Pereats showed
the Lighly sionifl -ant negetiw gsa effests. The magnitude
Of g=a effe3t? veried £rom «4.28 (alapur lozal) to 7.42
( Pusa Bhairav).
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Table 34,

Estimates of sca for 22 charagters in brinjal.

Sl. Chara- Days to Fruit turber of Plant
nn. gter fiower vield fruits height
(1) Cross(,y 3 4 5 6

1 1x2 5.17684% ~73 .4697 -0.9747 2.2551

2 1x3 ~0.6566 “137.9141%%  -3,447*« 0.0051

3 1x4 9.8712++* - B5.9697 -0.0303 -1.1516

4 . 1x5 1.9934 - 24,4697 2.0530#+ -1,8561

5 1x6 ~1.8510+% ~-106,6086* ~1.5025* 3,0606

6 1x7 -1.2955 614 ,0303 % 3,803 *~ 7.3106%+
7 1x8 -4 .5177 %+ 387.1414%* 4 A4L9 k% 5.5328*
8 1x09 ~0,9343 ~203,858+%* 1.3864 2.,7551

9 1x 10 ~3.462L1*=x 56.1692 - 5,224 %% 2.8662
10 2x3 2.8990 %+ 204 .475** 0.8308 13.9773**
11 2x 4 ~1.2399 24 .4192 1.9141xx ~7.8561%*
12 2x 5 -3.0177*+ - 87,7475 ~1.3359 -4 .5505*
13 2x¢ ~1.9621* -51,553 0.4419 =6.3005**
14 2x7 ~1.4066 =124 ,581«+ 1.4141% ~10,3838+#
15 2x8 ~2.6288%+ 7.5303 0.3864 4,5051+
16 2x 9 0.2879 464 ,197~¢ -1,0025 2.0506
17 2 x 10 -12.2399 37.558 -1.6136« 3.8384
18 3 x A -5.4066*« 18,975 3,7753 x« -17.4394**
19 axs -9 1843 4% -263 8584+ “5.,4747 x+ =7 .46724x
20 3x6 ~11,1288+4* 199.3364% 3,9697 -4 ,5505*
21 3x7 4 .9066%~ - 28,358 -0.0581 ~0,3005
22 3x8§ 74621 %% «211.581** «5.0859 +« 2-ANT
23 3x09 5,78794* 548,752** 3.85864* 7.4TI3**
24 3 x 10 4.5934 %% 91.447 4.9141%* 5.9217 #+
28 4 x5 -6,9899 %+ - 54,914 1.6086* ~-11.6338**
26 4 X6 ~0.2677 =213 ,719*%* -4 .6136%* 2,2828
27 4 x 1 ~0.0455 -237 414 %% ~1.3081 7.5328**
28 4 x8 ~8.,9343 %+ 179 364 ** ~0,3359 19,4217 **
29 4 x9 2.6490%+ 220.697** 2.2753 %+ 8.6439%*
30 4 x10 1.4545 462,058** -2.3359** 17 4217 **

Contd..



Table 34 (Contd..)

1l 2 3 4 5 6

31 Sx6 ~0,0455 446,114+~ 0.08030 16,9217 *~
32 5 x17 ~2,489)3 ** 130,086*+ 1L.4419~* 8.8384~~
33 5x 8 1,9545¢« ~95,470* -1,9192%» 88,7273 %*
34 5x9 -10,7955"* -80,803 -0.64 14 5.9495 %«
35 5 x 10 6.3435+* 253,225 %« 4.0808+~ 6.3939 %2
36 6 x 7 ~5.4343 7% * -89 .,386 -0 .,7803 3.7551
37 6 x 8 -4 .6566"* 347 .301~« 3.85864* 2.9773
38 6 x 9 5.9268~« =233 ,275%« ~1.5303«* 4.8662*
39 6 x 10 1.3990 A25,752 ¢+~ 75253 %% 2.6439
AQ 7 x 8 5.899Q 143,03+ # 1.1641 1.8939
41 7x 9 -8 .,5177 «* =135,636%* -0.5581 -1 .5505
42 7 x 10 5.95454~ =252 ,275"~ =7 5025~ -1.,1061
43 8x 9 «5 , 7399+« -114 ,525+ 2.0808"* ~10.6616*%
44 8 &« 10 -5 . 2677 %~ =322 ,457 ** -1,5303¢ = 7.5505*+*
45 9 x 10 ~8.3510*~ ~181,164~+ 0.0808 - 7.9949 x«
SE (sii) 0.9087 46,3965 0.7078 2.1654
c.n(0.05) 1.8013 91.9662 1.4030 4.2922
C.D(0.0L) 2.3859 121.8186 1.8584 5.6855
3.K(S13) 0.8l46 41,5908 0.6345 1.9411

S E(S14-S3§) 1.1392 58,1611 0.8873 2.7145

S E(8933-S51k) 1.3388 68,20 1.0404 3.1830
S.E(Sij-Skl) 1.2736 65,0261 0.9920 3.0349

Contd..
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Table 34 (Contd..)

S1. Chara- Plant Primary Secondary Stem girth
no. cter s pread branches branches
Cross

1 2 7 8 9 10

i 1x2 -5.2475* -0.5354 ~2.4823 %% 0.2076
2 1x3 7.1136*%* 0.4369 1.5177 0.2020
3 1x4 ~-1.9697 ~0.4242 -0.7879 -0.2313
4 1x5 3.6414 0.5202 -2.4268*~ -0.,3480
5 1x6 2.8914 ~0.0354 2.5732 0.3798
6 1l x7 -4.136%* 0.0758 1.9621~ -0,3369
7 1x8 =3.2475 0.8813+« -0.,2323 0.2576
8 1x9 1.3636 0.4091 0.5732 -0.0535
9 1x 10 6.7525 % 0.8535+ 0.2121 -0.3480
10 2x3 8.7803~+ 0.6591 1.1566 0.5409+
11 2 x4 6.0303 ¢ 0.4646 1.1843 -0.0258
12 2x5 2.3081 ~0.2576 ~0.7879 ~0.1424
13 2x6 =5,7753 %% 0.1869 0.8788 ~0.2146
14 2x 17 -1.8030 -0.0334 -0.3990 -0.1313
15 2x 8 1.4192 ~0.2298 0.4066 -0.3369
ie 2x9 7.3636** -0.0354 ~1.1212 0.4187
17 2 x 10 2.7545 -0.2576 2.1843 %% -0.4758
18 3 x4 ~5.,9419%* =0,5631 ~2.4823 v* -0.2980
19 3 x5 ~5.9275* " -0,61€7 ~1,1212 ~0.2146
20 3x6 -l.4141 ~0.5076 -1.7879* -0.0869
21 3 x7 2.5581 0.6035 1.9343« -0.2035
22 3x8 -4 ,2197* “0.9242~* ~0.5934 -0.6091*
23 3 x9 1.7247 -0.0631 1.5455 «0.3869
24 3 x 10 0.4470 0.3813 0.8510 0.6520**
25 4 x5 -4 .4141% 0.1869 ~0.0934 0.0834
26 4x6 2,.8359 0.6313 0.9066 0.0798
27 4 x7 6.1414 %= 0.0758 -0.0379 0.4298
28 4 x 8 0.0303 -0.7854* 0.7677 0.0242
29 4 x9 3.9747 0.7424~ 1.5732+~ 0.1798
30 4 X 10 B.6970%* ~0.1465 045455 0.0187

Contd..
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Table 34 (Contd..)

1 2 ? 8 S 10

31 5% 6 5.4470k* 0.2424 1,9343+ -0,.1035
32 5x 7 2.0859 0.3538 1.3232 0.1798
33 Sx 8 7.6414 %% 0.1591 L.7955+« 0.3076
34 5 x9 -1 .7475~ 0.3535 1.6010* 0.3965

35 5 x 10 2,9747 00,1313 0.5732 0.4354
36 6 x 7 0.3359 0,7980" ~0.3434 -0.0258
37 6 x 8 -2.441°9 0.2702 0.7955% 0.1687
38 6 x 9 -2,8308 =l 8687 «# -3 ,T7323«% ~0,2091
39 6 x 10 5,5581~~ 68,2424 0.2399 0.0965
40 7T x 8 11.1970~* 0.0480 0.1843 0.1854
41 7% 9 -1,8586 C.2424 ~0.0101 0.0742
42 7 % 10 -1,8030 =1,3131*# -2, 7045 *~ 0.1131
43 8x 9 =7 .3030~~ 00,0460 Ued621 -0,131i3
44 8 x 10 -6 .5808~~ 0.1591 ~0.2323 -0.,2258
45 9 x 18 ~-1.6364 -0,3131 -0,7601 -0,3369
3.8(911) 2.,0079 0.3474 0.7909 0.2411
Ca(0.05) 3.9837 0.6886 1.5677 0.4779
Cca(0.01) 5,2719 0,.,9121 2.0768 0.6330
5.(84]) 1,7999 00,3114 0.70920 C.2161
9.1 841-931) 2.5170 0.,4355 0.9915 0.3022
S.E(Siji~Sik) 2.9515 0.5107 1.1626 0.3544
3.E(381j~Skl) 2.B8141 0.A869 1.1088 0.3379

Contd..
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Table 34 (contd..)

Sl. Chara-

Fruit Fruit Fruit Stalk length
no. cter welght length girth " of fruit
Cross

1 2. 11 12 13 14

1 1x2 =24 .1136%+* 0,0679 ~2.8467** ~0.7008%*
2 1x3 ~10.8u81+* 1.829Q %~ 1,0033 0.5326
3 1x4 19.9419+* 1.0902*+ 1.3477+ =0.0952
4 1x5 22.0808**  -0,77137* 1.,9311 0.7437%
§ 1x6 5.9697 ~0.5015 0.5311 ~0.2119
6 1x17 56.6U86%* 2.0207 0,3338 0.5381
7 1x8 ~16.3359*« ~1.5876%« 0,7533 ~0.1924
8 1x9 - 0.0859 -2,0265%+ 2.1422%* -0.1258
9 1x 10 12 41924 ~2.,8487 «+ ~1.5078+ -0,5813
10 2x3 6.8308 ~0.2682 0.1672 0.9520++*
11 2x 4 =17.4192** -0.4737 -1.3884* 0.1909
12 2x 5 ~12.6136%* ~1.0376%* 1.2283# ~0.3035
13 2x6 -0,0581 ~3.0654 ** ~2,0717*=* -0 .4258
14 2x7 =19 .7525%+ ~0,943244 0.0311 -0,5091
15 2x8 12.9697 ~0.4182 1.3172+ -0.4730
16 2x9 62,2197 %* 32,9763 %4 2,3394 %% 0.2604
17 2x 10 =3.1136 «0,7793 * 1.18942 -0,0285
18 3 x4 -22.7803 -0.5126 ~2.1384 %% ~0.4424
19 3x 5 - 2,6919 1.3568%« 0.4449 0.1298
20 3x6 -19.0859** 0.0957 1.3116* =0 .5924
2, 3 x7 16 .2197 ** -0.0821 0.3811 ~0,1091
22 3x8 2.9419 «l.7237% 1.3672+ ~0.4063
23 3x9 46.5253 %% 0.9707** 1.4561* 0.5604
24 3 x 10 ~ 9.4747* ~1,2515** -1.2939* ~0,2619
25 4 x5 =22.2247%* 08179 ** ~1,4439* ~0.3646
26 4 x6 -15.0025** =0.1432 242894 % 0.1465
27 4 x17 =20.6970%* =0,9210%+ 0.5255 0.1298
28 4 x 8 44,0253 %« 0.4040 0.0449 0.7326*
29 4 x9 - 6.3914 ~1,0348++ 0.1338 0,2992
30 4 x 10 30.6086** 049429 %« 1.4838* 0.2104

Contd. .



Table 34 (Contd..)

1

N

11 12 13 14

31 5 X6 32.4697** 1.2596+* 0.7394 0.5854
32 5 x 7 - 0.8914 0.7818* ~0,7912 ~0.0980
33 5x 8 6.1641 0.8735+*+ 0.6283 0.2048
34 5x 9 - 4.2525 -0.,4321 1.5505%« ~0.,4619
35 5 x 10 0.7475 -0.4876 -0.6328 0.0159
36 6 x 17 - 8.6692 0.2540 0.2755 0.1465
37 6x 8 11.3864* 0.7124 % -0.2384 0.4826
38 6 x 9 - B.3636 1.2068*+* -4 .3162%+ 0,.,1159
39 6 x 10 «2,0303 0.2513 3.0005*~ 0.2937
40 7x 8 1.6919 0.7679* -0.4356 ~0.4341
41 7x9 ~11.,3914 + 0.9957 -0.0467 ~0.3674
42 7 %10 22,2753 %= 1,7402%* 0.2366 1.1104 ««
a3 8x 9 ~35,.3359 %% -2,0126+%* “2.2939 %« 0.4020
44 8 x 10 23.6641%~ 1.9985 %+ 0.3561 ~0,5202
45 9 x 10 =20,0859%** 0.3596 ~0.,2247 -0.2869
A6

SE (S4ii1) 4,5036 0.3099 0.5759 0.3190
C.D(0.05) 8.9269 0.6144 1.14286 0.6325
C.D(0.01) 11.8246 0.8137 1.5121 0.8378
‘BL.E(543) 4,0371 0.2778 0.5163 0.,28€0
S E(844-313) 5.6455 0.3e85 0.7200 0.4000
S .8(34§-51k) 6.62 0.4556 0.8466 0.4690
8 ,E(S4J-Sk}) 6.3119 0.4344 0.68072 0.4472

Contd..
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Table 34 (Contd..)

Pratt RS fndex thitiness  pes eit

1 2 1y 16 17 18

1 1x2 0.0508** -0,0134 0.C469* —~1,7434 %%
2 1x3 -0,0548%*«* 0.5344 0.C350 ~0.4456*
3 1 x4 ~0.,0626** l.4844~* 00,0764 x * 1.6513**
4 1x5 0.0449** -1.1903 0.0267 -0,0881

S 1x6 0.0536*~* =1.,4467% 0.1017** 0.5522%*
6 1x7 ~0,0503 %= 2,2019%x* 0.0894 ** 0,7472**
7 1x 8 0.0102 1,0719 0.0236 0,5419%**
8 1x9 ~0.0109 -0.4706 0.0122 0.7999**
9 1x10 0.0158 0.1674 -0,.0097 1,1513 %%
10 2x 3 -0,0123 0.2805 ~0.,0403 * 1,1811%*
11 2 x4 «0,0267* 1.8272%* 0.0678** -0.0687
12 2x 5 ~0 ,0726** 23091 %% 0.0514* 0.1719
13 2x 6 ~0,0273* ~0,3673 ~0.0803 ** ~0,7745%*
14 2x 1 0.0688** -0,6620 00,0308 -0,.,4928*
15 2x 8 ~0,0206 -0,5153 0.0217 00,0352
16 2x 9 ~0.0284 * -0,1478 0.0269 0,5466**
17 2x 10 ~0,.,0251 1,7636%* 0.0517~* 0.0313
i8 3 x4 «~0,0756** 0.3816 ~0.0475%* =1s3776%*
19 3 xS 0,0519#** =-1,1098 -0,0239 0.1897
20 3 x 6 -0,0162 2.,1872%x* 0.,0411* ~0.4234*
21 3 x17 0.0l66 -0,.8709 0.1056*%* 0.8983**
22 3 x 8 -0,0062 -1,1509 0.0831*~* 0.3397
23 3 x 9 -0,0273 % -3,3801*" 0.0317 1,6244 **
24 3 x 10 -0,0072 1,2180 0.0131 -0.4109*
25 4 x5 -0,0092 . 0.6536 ~0.,0658** -0,2934
26 4 X 6 -0,0139 4 ,6738%* ~0,0475* 0.,5769**
27 4 x 7 0,0422*% -0.4776 0.0003 -0,1248 -
28 4 x 8 0.0061 =1,6709 ~0.,0122* 0.2633
29 4 x 9 ~0,0117 -1,1834 -0.0236 -0,0520
30 4 x 10 -0,0217 -4 572*%* ~0,0689 +* 0.0394

?

Contd..



Table 34 (Contd,.)

1 2 15 16 17 18

31 5x 6 ~ 0.0164 - - 5.4842%% 0.0461% ~0.0592
32 5 x 7 - 0.,0370%+ - 5,4956%# 0.0339 0.9891+*
33 5x 8 - 0.0102 1.7311* 0.0314 ~0.4428%
34 5x 9 - 0.06009 -~ 1.,6081« 0.0333 0.3186
35 5 x 10 -0,0009 ~ 1.4166% 0.1514«# ~0,.2601
36 6 x 7 - 0.0183 2.2580++ ~0.0244 0.8227 1«
37 6 x 8 - 0.0145 ~- 3,4353 4 0.0631%* 0.4141~
38 6 x 9 - 0,0356%* ~ 2,0112%~* 0.0917%* ~1.,6912%*
39 6x 10 - 0.0256 -~ 0.1731 ~0.0003 1.10694«
40 7x8 - 0,0017 - 0.9367 0.0042 -0.2242
41 7x9 - 0,0128 - 0.6892 ~0,0872%* ~0.6995 *#
42 7 x 10 -~ 0.0328% ~ 0.8012 ~0.0792=* 0.8152
A3 8 x9 0.0017 2.6408*+ 0,0069 ~0.59482*
a4 8 x 10 0.0177 ~ 0.7812 0.L150«~ ~0.,4001 *
45 9 x 10 0.0333~ 0.1997 ~0.0097 ~0.0187
A :

S.E (844) 0.0133 0.6704 0.0199 0.1944
C.D (0,.05) 0.0263 1.3288 0.0395 0.3854
c.> (0.01) 0.0349 1,7602 0.0522 0.5704

3 .E(343) 0.0119 0.6009 0.0179 0.1743
S.E(314-333) 0.C166 0.8403 0.0250 0.2437

S JE(S1)-Sik) - 0.0195 0.9854 C.0293 0.2858

S oE(S13-Ski) 0.0186 0.,9395 0.0279 0.2725

Contd..
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Table 34 (Contd..)

Sl. Chara- pry Total O0.D.H. Total Redu- Crude
no. gter matter Phe~ phe- sugar 2ing protein
Cross (%) nols nols , su-
(%) . (%) (%) gar (%)
(%)

1 2 19 20 21 22 23 24

1 1 x 2 =~2.5364+~ 0.7958++ 0.3279 ¢+ 0.2537 0.1643 -0 ,9591x*
2 1x3 <0,0375 0.L1357 %= 00,0694 *~ 0,58.L0** 0.8915%* ~0,7601*
3 1x4 0.2511 0.3340~** 0.1048+~* 0.1660 0.9594 #» 0,9082*+
4 1 x5 -0.0275 ~0.5421%*% «0,15i4%% - 2,1664 ~L,091T7*~ 0.8429*=
5 1x6 1.0911** «0,2091** 0.0966**% -0, 7262** ~1,1614** 0,9121*~x
6 1x 7 0.0558 0.3228* 0,0109 ~0.7388*x* .0,5227** =0.5982+*
7 1x 8 0.2567 0.0094 0.0025 -0,76924% ~1,0879** 00,0496

8 1x9 0.2908 ~Q1775*% =0.,0438** «1.,4994** .0,1588 -1 .,8287**
9 1x 10 0.,2925 ~0.4101%% 0,2866** ~1.8437** 0,4948*# —0.2i68
10 2 x 3 -=0.,3722* 043374+ 0.4030** ~0,1458 -0.1208 ~2,3446**
11 2 x 4 0.8997*% ~0,7273** —0,2382** «1,1548** O0,6974*+* 1,3907 *»
12 2x 5 1,2278*% «=0,3074** «D,2714*% «1,6795*%*% =1,0109** 2,8085*~
13 2 x 6 0.6331 %+ 0.0413 =0,3555** «0,2273 «0,6187** 2,0702**
14 2=x 17 1.6111%Y «0,3435** 0411324 % 1144044 ~1,49764% =1,3559««
15 2x & 0.0253 0.3748%* <0,1045%* -0,1957 0.4352*% -1,0882+«
16 2x 9 =1,1339*" 0.4126%% =0,3759%% 1,1008** 0,8816** 0.0502
12. 2 x10 0.1811 ~0,6531*% 0,3736*% <2 ,4752%*% ] ,29B87*% 0.3454
18 3 x 4 0.8653*" 0.,4259%« ~Q,3067** 00,1171 1.032G*~ 3.,2547 %~
19 3 x5 1.3233*r ~0,3606** ~0,2846** 00,0537 0.,9509+* «0,2875
20 3 x 6 0,7353** 0.2205%% «=0,0303* =1.,4100** 0.4448** 2.8109 =+
21 3 x 7 =1.3900%* 0.7684 ** 0.1727** ~0.1417 ~-0,1608 0.3947
22 3 x 8 0.5608%*% ~0,1243** «0,3787%* «2,3241%* -0,0523 -1,6641%x
22 3 x 9 -1.1250*%* «1,1849%%* «0,0723 0.0314 =1 ,4062** 2,044 2%*
24 3 x 10 0,2533 -1,1569** 0.,0502*%* ~0,5746%* ~1,6645** =2,1605**
25 4 x5 0.8386%% 0.,5064*%* 0,2939** -0.0769 -0.1443 -2,7822%*
26 4 x 6 ~0,8394*%* 0.,2131** «~0,0322* 0.6733*" -0,5366** 1.,6461%*
27 A x 7 <0.8614%* ~l,7437%* <0.4415*%* ~0.2467 =1,0599%*% =] ,4633%*
28 A4 x 8 0.5594 ~+ 0.6036+" 0.,0891%* .0.4341l% =0995084* =], 2755+*
29 4 x 9 0.1503 0.n006** -0.0139 00,8554 %% 0.2027 0.2795
30 4 X 10 =0.,4047+* =0.528B** 0,1713 %% _0,4562%% «0,6240%* =0,8753*~*

Contd..
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Table 34 (gontd..)

1 2 19 20 21 22 23 24

31 5x 6 =0,08834% «1,618l4* 0,0106 1.50434%% 0,1573 =i.7694%+
32 5x 7 0.7167** 0.0209 0.1696%* 2,0229+%* (0,42014* 0.8278%+
33 5x 8 =-2.0592** <0.1251** (0.0556** 1.2035+* 2,0552%% -0,1844

34 5 x 9 =2,2817*%* 0.4483%% <0.1231%%x 0.4797«* 0.3303* 0.4072

35 5 x 10 -0.22 0.8760** 0.04l4** 0.6954** 1,2343** —0.6875+
36 6 x 7 -0.3447+* 0.5216%* «~0,1184** 1,0245** 1,6507** -0.1705
37 6 x 8 0.1461 «0.5971*% 0.2288** (0,54244+« 0.8368*% -3.1728%*
38 6x 9 0,0703 -0.2597%* «0.,0882¢* 0,7720** 1,0596** =1,8878+*
39 6 x 10 =0.3214* 0.0154 ~0.0673**  1,3153*+ (,5783*% 1,7942
40 ¥ x 8 1,0675** =0.2662** +~0,3085'* 0,1024 1.2942*% =0,6555*
41 7 x 9 0.0450 1.1695%* (0.2883 4+ 0,8843%« 1.1166** 0.93614*
42 7 x 10 0.3467% 0.4152%* 0,059l** -0,0517 0.6466** 0,3247
43 8x 9 0.1025 0.81154%* (0,0691%% 1,0335¢* 00,2208 =2.061+«
44 8 x 10 =0.4358**  1,0619%* 0,0830%* 0.6712#* 1.2581 - 0.4875
45 9 x 10 0.5883%* -0,7951** 0,3273** 0.3334 0.,7716** 0.5009
SE (S4i1) 0.1532 0.0282 0.0126 0.1720 0.,1291  0.3014

c (0.05) 0.3036 0.0558 0.0250 0.3410 0,2559 0.5974
c.D(0.01) 0.4022 0.0740 0.0331 0.4516  0,3390 0.,7913
SE(S1]) 0.1373 0.0252 0.0113 0.1542 0.1157 0.2702
SE(S1i-Sji) 0.1920 0.0353 0.0158 0.2156 0.1618  0.3778
SE(S4j-Sik) 0.2251 0.0414 0.0186 0.2529 0.1897 0.4430
SE(Sij-Sk!) 0.2147 0.0395 0.0177 0.2411 0.1809 0.4224

*, ** . gignificant at 5 amd 1 per gent probability, respectively
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AMong the srosses, 16 and 12 3rosfes showed sigale
tisent positive and negative ssa effeats, respestively, while
the remaining 17 sioeses exhibited noca~einifisant s:a effe-
ates., The 3r0o8s 6 x 10 was the best spexifis sombinction
with maximu~s 838 effext of 7.,%525, while sross 7 x 10 showed

least sza effeats (-7,.%02).

4.5.4.4 Plagt beighy

The pareats white “adhapur, Surya, Gokak Lozal and
¥alapur lLo>al sxiihited highly signifizgnt aind Talwan Naga
showel sitalificant positive joa effects, while Kiona Dorla
and Cure Lodel e<hibited LHighly sigaificent negéetive gla
effests. Amag these, White “adlapuri and Figna Dorla had
the "aximum positive (7.669) end negative (=§.75) goa effects,
respestively. The remalaing three parents were aca=
sionifi~ant for treir gce effests.

Total 16, 11 and 18 arosses exhibited sigaifizant
poeitive, signifi-ant negetive and nwon~aignifizant s3a effests,
revpeatively. The armeses 4 X 8 and 3 x 4 showed the naxirmm
828 effoats of 19,422 and =17.4394 towapds positive and
asgative direstions, resrectivelye.

4.5.4.5 Dlaat cpread

The pareats Jurya, alapur loxel, Taiwan Nage and
Pusa Xrauti showed highly sigal fisant positive gsa effexts.
The renaining four and two purents eshibdted signigi-gnt



negative and non-sionifizant g2a efieuts, respextively. The
macnitude of gca effext® varied from «6.,056 (Care lozal) to
4.19 (“alaspur Lozal).

Total 11, 10 and 24 zrosses exhibited sigaificsant
rosritive, signifirent negative and non-significant sza
effeszte, respestively. The sca effests ranged between
«7.30 (€ x 9) and 11.20 (7 x 8).

4.5.4.6 jumbec of primery braaches per plagt

white Madhapuri exhibited highly signdficant
positive goa effeats of 0,60, while Taivan Nega (0.37) and
Pusa Bhairav (=0.34) showed negative highly sicaificent goa
effects, Remaining seven parents were aoca~sigalficaat in
treir gca efieats,

The arosses 1 x 8 (0.,88), 1 x 10 (C.85), 4 x 9
(0e74) and 6 x 7 (0.798) exhihited =igaificent positive sza
effests, while 2rosses 3 x 8 (-0,92), 4 x 8 (=0,785), 6 x 9
(=1.869) and 7 x 10 (=i.313) showed negative sigaificant
sca effests. The remaining 37 srosses exhibited aon-
siganl fi>ant sca effects.

4.5.4.7 jumber of secondacy braaches per Plaat

Trhe pareats, white “adhapuri (0.,757) end rHalapur
L02al(C.683) exhibited highly sigaifizat goa effests,
while Gace lozal («0.539), Taiwan Naga («0.789) end Pusa
Bhairav (~0.567) showed sigaificant negetive goa effeats.

191



T™he remaining tive parents vere noca-signdfizant in their
gaa effeats (Table 133).,

- Bight, six end 3. 3rosses exhibited positive
sionifizant, neqgutive sigaificzant and anon-sigaifi-ant sa
effeztn, respeztively. The migaitude of soa effeats varied
foom «3,732 (6 x 9) to 2.873 (1L x 6) (Table X4).

8.5.4.8 Stergintk

The rerents Malgpur lozal (0.,210) and Pusa Kranti
{0.193) exhinited highly signifizant positive goa effects,
while Higna Dorla (=0,266) and Gare Lozsl («0.329) showed
highly signifizant nagative g8 effexts. Remalalny six
parents were non-signifizant in their goa effexts.

The arosses 2 x 3 (0.541) and 3 x 10 (0.68%2) exhi~
bited positive signifiamt sca effests, while 3 x 8 (=0.609)
showed aegative signifisant 923 effexts. The remaining 42
Srosses were nca-eignifisant in treir scs effexts.

4.5.4.9 Average welght pog fouil

Three pareats aamely SM A3S (7.933), “alapur Lozal
(29.6() an3 Pusa Kra.tl (18.628) exhibited highly sionifizaat
positive gzs effexts., Five and two pareuts showed righly
sionificant negative and noa=-sicgnifiomt gl effects,
respeltively.
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Total 13, 16 and 16 zrxosses exhibited positive
significat, neg-tive significent and noo~eignificant sae
effests, respestively., The %3¢ effects varied £1om =33.336
(8 % 9) 0 62,22 (2 x 9).

4.3.4.10  Average Jeqgth of fouls

e five pacent? . aEhinited highly signitioamt
positive and negutive gae effests. 7The goa effests varcied
from =2,284 (Migna Dorla) to 2.904 (Taiwan Naga).

Total 16, 13 and 16 srosses showed pPositive 2igale
fiosat, acgetive signiiizent and nou~esignitisént 8se effects,
respeativaly. The sca eftexts ranged bhetween -3.068 (2 x 6)
and 2.975 (2 x $8).

4.3.4.11  Avgreie giith of frult

Total four, three ad three parents showed Lighly
sionifilant pPositive, highly sigaifi-aat negative and none
signifi>ant goa effexts, respectively. The gua effects
varied from «2,582 (Taiwan Naja) to 1.904 (“elagur lozal).

Total 14, 9 and 22 srusses e<hibited signifisant
pogitive, sigulifissat negative and non-significemt so8 effe~
ats, respextively. The sca effext veried from =4,.316
(6 x ®) to 3,00 (6 < 10).

4.5.4.12  Avezaig stelk lenath 9L LXult

Four pazents nenely, Higna Dorle («0.5%4), GCare
10cel (=0.621), Surya («0.198) and Pusa Bhairev (=(.34)
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exhibited nagative sigunifizant ¢gaa effests ia derired d4ire-
gtion, while three Pareats showed highly sigaifissmt positive
and non-siganl fisant goa effests.

The axose ) x 2 stowed sigaifisant Regstive soe
effeats, while four zrosses nawely, L xS, 2x 3, 4 x 8 smad
7 % 10 exhibited signifisant positive s3a effeats. The
Pemaining 40 srosses were avcareignifizant for sza effeots.

4.5.4.13  pepsity of fruit

white Madhapuri(0.0196), Higna Dorls (0.0237) and
Gare 1o3a) (C.,01%9) sxhibited highly signifizant positive
938 effects, while four aad three Perents showed asgative
sisnifizaat end nou~sionifizent gse effeats, respextively.

Total 7, 12 s 26 arveses sxhibited sigaifisant
positive, figaifirent negstive and noa~eigaifisent o234
effests, rerpectively. The s2a effexks weried from =0,0736
(3 x 4) to 0.,0688 (2 x 7).

C.S.4.04  Keopuag Juality sndes of Liutt

The pacents anamnely, d®kak Lolel («0.438), Pusa
Kraati («0.474) 4ad Pusse Bhalrev (=0.495) exhibited asgative
sionifisant g8 effeats, while %hite Madhapuri (0.548),
Figna Dorla (0.812) and Malapur losal (0.40) showed, positive
signi fiwat g3a eftecte. The remaianing four parents were
non=sionitizent for their goe effeats,



Total 11, 8, aad 26 orosses exhibited positive
*ioni fizant, neyative siguifisant ayd aonwsignifirent S8
effeats, respestively. The 838 effext® varied from «5.496
(S x 7) to 4,678 (4 x 6),

$.5.4.1%  Ripd Shidaess of Srulg

Pareats SM 135, Cokak local and Pusa Franti showed
righly sigaifizant positive ¢goa effeaxts, while Nhdte tadtapuri,
Hiogna morls, Tatwan Naga and Pusa Bhairav exhibited negative
highly signi fiyat g2a effects. Remeiniag three Parents
showed non-Sjigulfisest goa effems.

Total A3, 8 and 22 arossees exbibited positive
sig dfisant, negetive sigalfizent end non=sigalfisant 823a
effests, The 83a effesty raaged batwesn «0,0872 (7 x 9)
and (L1314 (3 = 10).

4.5.4.18 Aversqe sged weight Per fRuit

Six s four parents showed negative and rositive
bighly sionifizant g2a effects, respestively. The gaa eff-
o3t varied £rom «0,.732 (Taiwan Haga) to 0,840 ( uhite
Madhapuri).

k

Tvelve srosres exhidbited siomifisant negative ssa
affeats in dasired Adrveacion while 16 ami 17 srceses showed
positive signifisant and noa-eiguifissnt sse effests, respe-
stively. The s34 effext varied from -1, 73 (1 x 2) w
1,651 (1% 4).
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4.3.4.17 Dxv mattes oatent of fruit

Thres parents navsly, white Madhapuri (6.5%0),
3¢ 138 (0.517) and Pusa Whairav (0.326) exhibiced highly
sioni ficant Positive g3a effests, while five and two pazents
showed negative sjigaifisent andl non~signifizant gas effests,
respestively.

Tiftomn aroeses ethibitad sigaifizent positive
e3a effexts, while 14 aroeses showed sigaifis«nt negative
s3¢ effests, Remaiaing 16 sxoszes ediibited aoo~esigaifisant
s3e effexts. The s3a effexts varied £ron «2.536 (1 x 2) to
1,611 (2x 7).

4,5.4.10

Five pareats eaxh showed highly 2igaifizant asgative
gos in desired direstion amd Nighly sigaifisant positive goa
effeats, The g34 effests veriod from «0,384 (Migna Dorls)
@0 0,286 (Teiwaa Nage).

Mineteen grosses exlhihited 2iondfAzant neQetive §ga
effeats in denrired dirwstion, while 21 arveses showed positive
signifisent o4 effects. Five amoeses exhibited non-
signifisant 838 effeate, The #3s effests raaged BENNNR
w1724 (& x 7) and 1.169 (7 x 9),

4.%.4.19

Pour pareats nemely, Migana Dorle, Gare loaal, 51 138
«nd Surya exhibited negative highly signifizant g4 effexts



in dcrire® dire~tion, wWhile remaining six Pere.ts showed
positive highly signifiznt g3a effests. The g3o effats
variod from «0.1708 (Higna Dorla) to 0.1098 (Prura ¥raati).

TMentyone aroeres shoved negative signifisant s3a
effexts in desired direstion, vhile 20 rueses ethibited
positive signifisant soa effests., Remsining four srosses
shoved nonesignifisant sas effecsts. 7The s34 effevts Tanged
betusan ~0.4415 (4 x 7) aad 0,4030 (2 x 3).

4¢344,20

Six pirents asrgly, Burya, Gokaek Losel, Valegur losal,
Teiwan Nagd, Pusma Yranti aod PMusa Zhadrav exhibited positive
highly sfiondfi~gat o2a effexts, Remaining four parents
ehibited negative hiochly sionifiaxmt cca effesta. The goa
effexts varied from «1. 5775 (white Hadhaymri) to 11,0186
{ Todwan Naga).

Rixtean arosser exhibited positive signifizant saa
eifezts, while 1S srosses showed aegative signifisamt eos
effexts, Fourteen crofses indissted ncu=sinni fiodak ege
effeats. The s3a effexts renged botwecn «2,478 (2 x i0)
and 2,023 (S x 7). -

4.5.4.21 peduzing wuqer Jonteqt ip Jdcind fruits

Six parvnts namely, Jurya {0,568), OGokak losal {1.02),
Malepur lozal (0.,758), Teaiwea Maga (0,902), Pusa Kranti(0.628)
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and Pusg Bhalrav (0.383) exhibited positive highly sigiil-
st g2a effeats, while renaining four pareuts showed
negative highly signisfisent g8 effexts.

Tventyone srosses e<hibited poeitive simmitisant
s3a effests, while IS zrosses showed megative signifisant sz
effexts. Nine arosses indiocated noon=sigaifisent 83a efieats.
The 8238 effests varied from =1.,6645 (3 x 10) ¢to 2,0852(8 x 8).

& .5.4.22

Three parcats asely, Higna Dorla (0.5458), Ceare
10341 (2.418) and 271 138 (C.383) exhibited positive highly
signifisant gaa effexte. Tour and throe parents showead
negative highly sigaifisent 4ol noa~eigaifizent gse effedts,
rerpeatively,

Eleven croefes exhilnte? positive simificamt sza
effests, while 21 srosses showed negative signifizont sda
effestas, Remidniar 13 srosses indizated noa-signifisent
834 effects. The 8233 effest vuried from «3.1728 (6 x 8) to
33547 (3 x 4).

4.6

e results of the inheritence of 28 Qualitative
sharazters studied in two crosses of bainjel ne:sly, Pusa
Purple Tluster x Xrishas Xati (arxose 1) end Pusa Murple
Cluster £ white “adtapuri (3ross 11) are poesented below.



The sharasters of paceats, F,, B3, (r, x dontnaat
pareat) ad segyrogéticn frequensies of heactyrdis Jlasses in
F, and 82, (¥, x resessive pareat) Are presented in Tahle 43
for groes I ad Tadle 44 for oross 11, respeltivelye. The
expested frequenzies of Thenotypis sejregation based on the
assuned thenotypis ratio, the salsulated zhi-square values
and their probhability walues at respestive degroes of £reb-
dom indizetinn the goodness of f£it Of olwerved frequenzies
to the assumed rutios were Jomputed for eask charaster. Trhe
segregustion ratios obtiined for differsnt aharasters are

a2 under.

4.6.1

Pusa Puiple Cluster (PPC) had purple pigmentation
on maia stem, whe:ea® Krishna Kati (XX} and white Madlaruri
(W1) hed uniform gresa ~olour of main sten. The !‘1 and ”x
had purple pigmentation on main stem in both the grosses.

Phenotypis segregetion observed ifor this sharester
Aa 73 aad B2, showed & goodness of £it to 462194 wnd 143
ratios of purple ve greea, refpustiwvely ia oross I. It
indizated that purple pigmentation on main sten inwolves
a3tion of four gemss, in gross .

In aross II, Fy aad B>, shoved a goodaess of fit
to 435119 and 318 rotios of purple w gresn pigmeatetion on
main stem, respestively. It rewvealed that purple pigmen-
taétion on main stex fnvolves the s3tion of thres genss in

198
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™he PPC hed purPle Pimentction on bBraaxhes,
wheress YK and W1 had uai formly green. Fheagotypis segrege~
tion observed for this -haradter in Fy and B, shoved a
goodnens of f£it tO 43:19 and 315 ra:ioe of purple ww green,
respeatively in bBoth the sroesses. It iadiszated the Savolve-
meat of three genes for this sharaster in bdoth the srosses.

46,3

™e PPC had purple pigencetion on midrib of basel
leas, while X had uaiformly greea idridb in aroes I. Phe-
aotypd 3 se;rejstion observed for Ghis charaster ia ¥, and
3y showed a goodness of £it to 43119 and 315 ratice of
purple w greea olourstioca of midrib of basal leaf, res-
pestively. It revealed the iavolvensmt of thriese genes for
purple pigmentation of baval lesf midrid in axoes 1.

.64 Dpesal dcaf vein olour

™e PP had purple basal leaf wein, while FX and
we had uaiform gresn besal leaf vein. Pheuotypia segre~
gation obwerved for this sharaster in ¥y and BC; showed &
goodness Of £1t tO 162194 and 113 ratioe, respestively of
purple v gresn leat vein 0lour of busal leai in sroes l.
1t indizated that four genes governsd the purple J0loura-
tion of basel lesf wiin iAn 3rxoss 1.
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In 2rxves 11, ¥y amd B2, showed & goodness of €t
to zetios 45119 and 315, resregtively Of purple v gresa
aolouration on baral leaf vein. It revealed three geass
for purple 20louration on besal leag vein in groes Il.

4.6.%

The PPC had purple piymeatation oa basal leat
petiocle, While XX had uniform green basal leaf petiocle.
¥, and B3, showed a goodness of £it to 43:19 aad 315 ratiae,
respectively of rurple w8 gresa solouration of basal lesf
petiole. It revesled involvement of thres genes for pucple
pigmentstion of basal leaf putiocle in gxoes I.

4.6.6 Iernioal lesf lamins joloug

The PP> had purple piogmmtation on termiacal leaf
lanind, while XX aad W1 hed unifOorm gresn terriaal leag
lamina. A fegregetion retios of 147:109 and $S:11 of purple
ve green leaf lamine showed a goodmess of fit ia 7, sad By
respestively in both arosses. It indizated the astioa of
four genss for terninal leaf lamina purple 0lour s

Both groeses.

$.6.7 Terringl leef wAri> pioug

The PP had purple Rgmentetion on terminal leaf
midrid, while ¥¥ had uniform gresn termianal lesf midrib.
A segregation ratios of M7:109 and Sill of purple we green
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termdnal leaf mAcid showed a goodness of fit “'2 and
n:‘,. respestively. It revealed aztion of four genes for
purple dd4rib of terminal loaf in aoroes 1.

4.6.8 Terminal leaf vein oloug

The PPC had purple pigmeatation oa terminal leaf
vein, while XX and W1 hod uniform green terminel leef vein.

Segrejation in Fy and B, showed a goodness of
fAt o 14713109 and S:1l ratio of purple w gresn, XeSPe~
gtively 4n 3r08s 1. 1t indisated axtion of four genes for
nrple alouration of terainal leaf vein ia 3xoes I,

ia sross II, phenotypls sejregution retice of 45:19
anfi 318 showed & goodness of £it in F, a8 B2, s pectively.
It revealed the astion of thoes gemee for purple solourstion
of terminal leaf vain.

4.6.9

T™he PPFC kad purple pigmentetion oa termiaal leag
petiole, dut in KX it wes uaiform greem. The segreguation
ratios of 435:19 and 318 srowed a goodnees of f£it in F, and
;¢ respestively for purple vs gresn retiole Jolour of
terminal lesf. it revesled aaxtion of thres genss £or this

sharaster in groes .



™e PPC had purple aad XK had uni form green pelii~
sel solour of flower. ¥, and B2, showed & goodaess of fit
to the sejreg.tion rutios of 189367 and 719 purple w gresa,
respestively. 1t indissted asztion Oof four gemms, for this
sharaster in srose I.

468011 Bata ~a o

The PP bad purple 3elyx, while XX had unifora green
salyx. Ty and B2, showed a goodness of fit to the plend-
typia segregetion retios of 43519 amd 319 purplc w8 green,
resreztively. It revealed the astion of three genss for
purple zolour of flower calyx in aross .

4.8.,12 Ox al o

The PPC had purple colour petals, while XK heft
white z0lour petals, A segrejation ratio of 189367 and 729
purrle ve white petals in 7, and B, respextively showed a
goodness of fit. It indicated action of fourxr genes for
pasrple olour of petals in osross I.

‘.‘QL’ Pl fZ- a

The PP> had purple petal lines, while XX had white
petal lines. Fy and B, showed & goodness Ot fit to the
segregation ratios of LE9167 a.d 719 purple w white Petel
lines, resvestively. It rewaled the action of four geaes
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for petal line puiple olour in gwosr 3.

4.6.14

The PP: had pubrezence on padiel, while KX hed
absence Of pubstienze on puiizel. F, and B, showed a
goodaess of fit to BLl:l7S and 1113 ratio of presenze V8
atsenae Of Fulesaenie, respestively. It indisated the asticn
of four gemes fOr prefense Of TubESOeRdE on pedizal im oroes I.

In sross II, thoms are present on pedicel in WM
snd 4t was abseade in PRC. F, amd B3, segregation showed
8 goodasss of £fit to 19%:61 and 9¢7 retio of presenge W
aisense of thom, respestiwvely, It revealed the agtion Of
four genes for presende of thom on pedisel of flower in

a2x08s 1l.

4.6.1%

in sxoes I, PPC had pubescenze, while XX had abeenge
of pubsrienie on flower calyxX. '2 -ma 8s, seyregaetion
showed a goodnuss Of f£it to 1471109 and Ssli rutio of
presenze S alsende Of pubesaence on 3alyx of flower, e~
sactively. It Andizsted the ajtion Of four gemes f£O0r presense
Of pubgsoeme ia J«lyx Of £lowsr An 3ross X.

In 3ro88 11, %4 had presens: Of thorm on xlyx Of
flower, while it was edecut in PPC. Fy and BS; showed o
goodness of Zit tO 195161 and 9¢7 ratio, respecatively for
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Presencse v absense of thom. it indisated the aztion of
four genes for prevende of thom on salyx of flower in

Qross 1l.

4 .6.16

The PP had purple pubeszenze on pedicel and saly
of flower, while ¥¥ had abesence of pubescence oa flozal
perts. The segregation retio of S4:10 and 315 showed a
goodness of fit ia F, and By, respestively for purple vs
green pubeszeace, It iadiceted aztion of three genes for
purple zolour of yubeszenze oa floral parts in sross 1.

4.6.07  Exmuit goloux

The PP2, K¥ and W1 hed pu:sple, greea cad white
fruit zolour, re2pectively. Purple zolour was dominaat
over both green ead white zolour of fruit &7 exhibited in
F, of both swnsses. There wa? 00 segregstion in B2,
genesation of both grosses for fiuit solour as ell plants
shoved purple 2clour fruite in grosses I and iIX.

Tetrajeniz retio of 429 purplesil? green and S
purplesll grean showed & goodaess® of fit in 9 and BS,
respestively. It indi seted the opuration of one hasia, one
inhibitory and two antieinhihitory omplementary gene® for
this sharaster.

In zroes 11, segrejation ractlio Of 195 purples 61
white and © purplet? white showed a goodness of fit in LY
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and B3y, respestively. This suggests the Anwlversat of
two duplizate, ons inhibitory and ond enti~inhiditory gemms
for fruit axlouration.

4.6.18  3ga)k solour of AXuds

The PP> had purile frult stalk, while XX had green
2zalk. Puzple z0lour war dondmant Ovor Jroea e observed
in Fye all L plante had purple Zruit szalk. The retio
of 129 purplesl?? green «ad 8 purplesl) creen showed a
qooxiness of fit in Fy and B35« Tetrajeals ratio xovealed
one haris, one inhihitory and two anti-inhibitoxy Jomple-
nantary Tenes for this gsharaster in spoee I.

4.6.19 pigmputatios og July< QL SRS

The PPC haf purple colour while XX hed green
salyx of fruit. Fy indscatel purple tc be domsint oves
green fruit “8lyx. B, had all purple salyx olour. ¥y
*ag B>, shoved 4 goodness Of £it tc the retios of i29
purplet 127 green nd § purplet 11 gresm, sespestively. This
indizated the acztion Of fOUr gEnes fOX zelyx solour of
fralt.

4.6.20 Fmuitind haldy

The PP, frules were tound in slustecss While ¥x
had ncnzlustereS fruiting. F, ad 33, showsd nonzlustered
fruiting. The metic of 81 aoazlustert A7S sluster wad )
wemzlusterilS cluster shcved & goodaness of £it in ¥F3 aad By,
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sespeativelye It indizeted four genes for this sharaster.

4.6021

The PPC hed pubssieas: on fxult stalk, while XX
had adrence of pubsszence. ¥, omd B, plagts had Pubesaense
on thelir fmit stalk. The segreg«tion £stio of 27137 eud
117 showsd goodness of f£it in F, and BC,, respestively for
presonce ¥ akeensa of pubsstlendze on fauit stalk. This
suggests the aation Of thres 20Mplemmtary genes £0r this
sharaster in aroes .

In aroms 11, %™ had pswsenze of thom oa fruit
stalk, wrile it was abwent m/w:. ¥, sad BC, beé prenence
of tlomm on fiuit stalk, The segregotion retio of i9S
pretentifl smaendze anl ® present’? abresse of thom on fruit
stalk “hated @ goodnuss of £it in ¥y and B2y, reApestively.
it suggested the astiom 0f four genes ©: 20utrol 0f this
trait in sroee IZ.

4.6,22

The PPC and X had presens and absende of pube-
sJease on fruit Selyx, respestively. ¥, ad BC; had presence
of Mubeszeate 2n IRit selyx in ames I. Fy and B, showed
8 goodneer of £it to 147 presences 109 abcease «Wnd & presenges
11 ctezenxe of ubszoonne on frull calyx, respestively. This
sugoested the astion Of four 7earm for this srarazter ia

aross I.
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In sroes 11, PP and VM had absence and presence
of thom oan fruit calyx, respestively. F, aad B, plaats
had presenge of thom oa fruit salyx. The segregstioa
ratios of 195 pre*enczesél aisenze and 9 preseanze:? aisence
of thom on fruit zalyx showed a goodness of fit ""z and

39¢ respestively. It revealed the action of four genes
for this charaster.

4.6.23  olour of pubesseqce og fruit Parts

The PPC had purple soloured pubescence o stalk and
zalyx of fruit, while ¥¥ hed adsenze of rubeszoare. Fy and
nZ; plaats had purple soloured pubedszeace fa 3ioes 1.
Segregetion in F, and BC, showed goodness Of fit to the
ratios of 3 purplet 1 greea «nd 1 purpletl greea, respestie
vely. It suggested thet purple Jolour of pubessencze oa stalk

and zalyx of fruit was govemed by & single domineuat gene.

4.6.24 Thoms on stem, pctiole end TdEAD

™he ¥M and PPC had presenze and asenze of thom
on sten, petiole aad midrib, respestively, Fy and B3, had
thoms oa all these parts. F, and B2, showed a goodness
of fit to the segrecstion ratios; 195 presenze’ 61 alwene
and 9 presenzet 7 sbaenze of thom oa all above parts,
respextively. it suggested the astion of four gemes for
presease of thorn on stew, poetiole sad midrid in sroes il.



4.6.23 Zheme <o loaf vein

™e WY aad PPC had presence and absense of thora
on leaf vela, resrestively. ¥, and B, Plants had thom om
leaf vein in gross il. Tre scgregetion retios of 117
presen2etlds alsenze and 3 prefemde: 13 alvenie of thom
on lesf vein showed goodacse of fit in F, aad B, respesti-
vely. This indizatel the isvolwe.ent Of four geanes for
thorar on leaf wein.

4.6.36  Fruie stare

The PP’ bad elonguted fxuits, widle W1 had round
fruita. F, aad B showed elonjated fruite. Fy aud B,
fegregation iadizated & goodness Hf £t to 39 elougated: 28
sound and 3 elongateds S round for fruit shape, respestively.
It revealed the aztion of three gene for this asharaster.
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CHAPTER -V

DISCIUIIION




Y. DISVSIOR

inproveneat of produstivity in any srop depeads
on the existence of genetis vacietioa for the desired truits.
Sush basiz variability studies on differeat orphologiczal
and fruit sharaster® are of imvense utility for further
improvement Of brinjel. %everal workers have reported hyorid
vigour for yield and yield sontriluting traits in brinjal.
A thorough understanding of the asturc and magaitude of
differunt types of gene aztion, ideatifizetion of potentisl
Parents and srosses for fruit quality aloag with yield are
very important., However, very few Or ssaaty reports exist
on genetiss of fruit cuality perameters in brinjal. The
sonsumer's prefereace depends upon the qualitative share=
sters like >olour, thape and thom® on z¢lyx. The knowledge
of the pattern of inheritaaze of these ~ualitative share=
Sters 48 also importaat to improve soasumers aareptance and
me rket preference® of fruits of poteatial sultivars and
hybrids in brinjal. Three different experiments were
gaerried out to meet the suid objectives,

Selel  Gepetis veciability

The “sxerial utilised in the study sonsisted of
76 genotypes sollested from differeat geogrephizel regions
within India (Teble 1). werious pleat morrhologisal end
fruit psrameters vwere rexoxded along with fruit vield, 7o
Quantify the variatioas, differeat geaetis parameter® were
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worked ocut at phenotypis a® well 8 genotypis levels for
eash of these sharasters. As 4is evident from Table 2, the
varistion was highly signifizant for all the 1S traits

uhader study.

e diversity of genetis veriation indigated
by the higher .. . . gemotypis doeffiaisat of veriation
was the highest ia sase of auvwher of fauits per pliat
followed by fruit yield per plaat. Howewver, fmuit demvity
and days to £floWer were found to be the shareaters with
Jeast genotypia doeffizient of veriation és 3ompared to the
other sharestert, All the other sharasters eéxhibited genoe
typis sceftizient of variation in the range of 9.52 (aumber
of primary dbranzhes) o 45.14 (seed weioht per fmuit). It
thus indi-ated the presende of reasgasbly good auat of
genetis variation for different wrphologisel and fxuig
sharezter? in the muterial studied (Table 3).

The smouat of gemetiz variastion alone will aot
give muzh informatioa to the bresder unless it is supple~
mented wdth the heritability estimates whish gives a measure
of *he heritable rortion of the total veriation. The
genotypiz zceffislent of vardiation (GCV) along with hercita~
bility ertinmste 30uld provide a better pisture of the amuat
of qenetis advende to be e<pested by Fhenotypia selecstion
(Burton aad Devane, 1953). It mey be noted here thet
broad sense reritability estimates were found between &% .04
(primacy braanzhes) and 97.06 per sent (fruit weight) in the
prereat iavestigatioa.
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Furtherg, ia opder to have & 3lesr predizte:ility of
the bresding value, information verely om heritability is
fust insuffisieat. Johason gt gl. (1998) Andiszated thet
heritanility 4a coajunstion with genetis adwme is "oze
effective and reliasble in predistiang the result and the
effext of selestion, Therefore, brosd sense heritablility
values would be wore meaninful sd useful when assompsnied
by high gmebds geain. It may be worthwhile to mention here
that geneti= advaense Oover wan varisd from 8.1} (fruit density)
to 1M.12 por sent (oumber of fxuits Por plant) in the present
study.

¥igh GC? azsompenied by high estimgter of herite~
bility mad genstis advanse Over mesn (% ) were observed for
nusber of fuits per plant, fruit yield per plant an! seed
weight per fruit, while moderate estimates of G2V agrompanied
by high heritanility and high genstis advance were found io
sese of fruit wveight and fzuit length (Table 3). It indiseted
thet siple seclesticn wiil be effective for the improvesmt
of anowve traite. Sicxilar observations were reposted by
Prasad an? Frakash (1974) for mavber of sesis per fruit,
Peter and “ingh (1974) for sIuatorial perimster, weiiht and
auther of fxuits in briajsl., dshre and Roy (1976) for fruit
weight, aurber of fruits and fruit vield per plant, Siagh
and Singh (1980b) for fruit yield and nunber of fruite and
Chedhe and s34 (1963) for fruit yvield, nucbes of frulee
and fruit weighrt in brinjsl.
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In all the adbove mentioned traite, high herita~
bility values were found to be asso~isted with high genetic
avence, it may be inferrsd that by and large, these
sheraszters were under the sontzrol of additive type of gene
astion. On similar analogy, the zharexters where high
heritability value i3 gsso3ziated with low genetiz advense
oo be presued to be govemed by aca-additive gens &gtioan
or to the presenze of high genotypiz eaviron.ent interaxtion.
T™his was indicated in refpect of days to flowering and fxuit
deasity where the high heritabllity wes soupled with low
geastiz xivanze over "san. chadha and Sidhu (1983),
Dhankhar and Singh (1963) Chadha and Paul (1984) and *ishra
and ‘Ushye (1950D) geportes simllar idndings O deys O
tlowur, In (he fenalning sheracterss mderuta gav, Oderate
to righ heritability and sndezute estimetes Of gauctis alvance
ovVer Mean reveiled Llat vasonably 2003 proOcress saa bo
astieved Lo respeat ©f sharaste:s like plaat lLeight, plamt
spregl, primacy sreashes, sgoalary braudhes, {tuit ¢irth,
stalk leagth Of fruit, rind thickness and keeping Quality
index through seleation. ishra and Hishra ( 1990b) reported
sinilar observations fOr plaat height, maber of braasixs
and fruit gizth, widle Hirenath and Rao (1974) reported high
heritability 4ad hich geaetis advans. for seed weiolt per
fruit and ciad thickaes?,

S.1.2 Zgroletiogs

Fruit yield is a >omple: trait resuiting £rom the



interplay of various related orrhologizel and fruit abare-
Sterm. The Ms0O3iation Jdnalysis is Quite useful to uader-
stand the interrelationshipy of a somplex trait like yield
with ; less somplex zhareaters 8o that
selestion strateyies cen be shalked out using Lndirest
selestiog for these less Jomplex associeted sharscters for
aztieving qgeins in fruit yield. CanotyPiz gorrelation
Provides an estingte of inkerent sssozistion bDetween qm
sontrolling anvy two sharasters.. lece, it 15 of goesher
sicaifisenre and Jen he effestively used in formulsting
effertive selaztion sahemes. The Pheotynis and genotypds
sorrelation oeffisients were worked cut for 15 gharacters
with & view to undecsstand the relatioas!dip between aay two
sharazters (Table 4).

Fruit vield per plant indizgted the highest
ei-mifient positive d0orrelation with qumber of fruits per
plaant followe3d by fruit langth and frulit weight. Simdlar
olservations were rejorted by ddagh and Slagh { i1981) amd Mak
and rijiarunjan (1980). A stxnny positive assosiation
betwesn the nuther of fzuits and fruit vield per plant has
been revyorted by many workers (Scivastave and Sastan, 1973a2
Siagh and Dandpuri, 19747 NHiremath and Weo, 19745 Sinhe,
19837 Chatha 6nd Panl, 19847 =herma @t 3l., 19857 Mishre
st Mishra, 1990ar Xumer gt al., 19907 ’Rmdchawe gt al.., 1969
and dainar et gl.s 199C). The vericties haviag maximm
number of frxuits per plaat are Tenerally ohsetwad to be high

AN
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vielders. Mutber of fruits per Plant had sionifizant pPosi-
tive assoziation with fruit lenyth but negstive signifisant
assoziation with fruit girth and non-eiguifizant asegative -
asso2iation with fruit weight. Prult weight ha? positive
righly «ignifisant sorrelation witk fiuit lenath and fruit
girth. It suggests that optirun sise of the fruit that is,
in terms of length, girth and weight of fruit is to b
sonsidered for insressed muaber of fruits per pPlant. Sidler
obsorvations were esarlier rerorted by Chadhe and <idbu( 1963)
and Dhaakhar and Singh (1963).

Purthes, the keoping quality index showad sigal-
1izaat asgative assolietion with frult yield, fruit weight,
fruit leagth ond fxudt girth, It revealsd that simultamecus
iprovenmat 4in Feeping quality of fruit sould bs possible
with inzreas: in vield @8 lower walues of kespiag uality
Andex 17 desiranle quality of fruit in brinjasl. The othar
fwmportant qiality Darameters were stalk leagth and fruie
den=ity whizh showed appreciable rositive amd aegative

assoaistion wvith fmit vield, respestively, while rind thigk-

ROFS and seed welql t per fruit had wetk pPpositive sssoziation
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with fruit yield. It sugaests that simultanecus improvensat

of vield alo.ug with redused stalk le.gth of fruit an? seed

waight Per Zruit and incressed fruit deasity ay be Aiffimle

due to undemirable amsoxistion of these tralts with fruit
vield, Elremath and Rao (1974) reportgd that rind thiskness
was pegatively correlated with fruit vield wrile :ak and
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Vi jiarungam ( 1980) obserwd positive sorrelation between
fruit yield ad murber of secds per fruit. Thers are no
published reports on remaining fruit Qquality paseametesr® in
brinjal.

Among the other plant 0orxphologizal gharastaers,
days tc flover exh:ibited signifizant positive associstion
with secd weight per fruit enxd nou-sigalfizaat but poeitive
asso-fation with fuit deasity, cind thickness, keeping
quality indec, sedondary bgaashes and Rlant height whish
weze of higher magaitude, fAiwllarly, there was eppreciable
amount of negative assoziation betveen days to flower amd
frudt weight, fruit length and fruit girth. Chadba end
Sisinu (1983) reported negative signifiat soziation
batwesn wuabar of daye o first harveet and fauit leagth,
while Diarichar eand <ingh (1983) observeld pegative siinifie
gent asso~ietion betwoen days to 30 per st flow:iag ead
fruit lengthe.

Plant height showad sigmifizent positive assoaie-
tion with plant spread, Prinary braasbss angd stalk laugth
of irvit. Sisilarly, Plant sproad exiibited sijalfizamt
positive asrozistion with prinacy hraashes, secondary
brayahes and fruit weight, Dhaenkhar énd Singh (1983)
reporsted signifisant positive orreiation -etvweea Pilant
height and number of draachos in aormel 3xop of briajel.
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The stelk leagth of fruit exhibited signifiomt
positive assosjiation with Primarxy branshes, fruit weight
and fruit length. it reveals tlhat genotypes with reduced
stalk leagth of £mit whish is one of the Quality featurses
of fruit in brinjal, 3 be had with e optisum size of
fruit.

Similarly, redusred leagth of fruit will iasresre
deoasity 9f frult #8 reweiled by signifizent asgetive P80~
station detweon tiese two cshararters. AppIuciadble rositive
and negative orrelction of rind thidomess with fruit gisth and
fruit length, respestively suggests that redused fruit
length and iazreered frult girth are assosiated with insressed
rind thidknees of fruit in bxinjale The sesd welolt per
fruit had signitizent positive ssecaiation with fruit girseh
and rind thickness. Tihus, redulticn in seesd weight will be
possible glong with the optimm frult gizth and rind thidk-
osss for Amprowed fruit Quality. Published xeports oa sater-
relationslrips smong these frult Quality parameters and with
other plant marghologisal sharesters are aot avelilable.
Present £indinys ™ay, therefore, be useful in seleation of
genotypes for Amproved fruit Quality in brin fal.

Other positive signifizant assosiastions indizated
by primery branztes with stalk length of fruit ad sesondary
braashes with fruit density, while negstive sigaifisznt
assoziations revealed by primary braaches with fruit demnsity



énd sead weight per fruit and secondary braanshes with fruit
length. The above observations rewealed that simulteneous
improvement of fruit Quality paremeters like stalk leagth

of fruit, fruit density and rind thizkness, keeping quaslity
index of £ruit and seed weight per fruit may pose problem

in breeding programme due to somplex interrelationship bete
ween these sharasters and other plant morphologizel and fruit
sharacters in brinjal.

S.ie3  Path goeffizieat analysis

Though gorrelation analysis indicetes the assoaiation
psttera of the zsompoaent traits with fruit yield, they simply
represent tre owverall iafluence of a partizular trait om ‘gnut
vield rather than rrovidiny csauce and effest relatioaship.
The path analyeis as sujgerted by Dewey and Iu (19%9) helps
to mesolve these sorrelations further and throws more light
on the way in which the somponent traits iatersct to influ~
eace fruit vield whizsh enabler the breeders to spesifizally
ideatify important somponent trajts of frujt vield, Path
analy®is was therefore, Ampiied for somputing the direst and
dndirest effects of morphologizal, fruit traits and fruit
Quality relasted pararcters weasured at genotypiz leval on
fouit yield. From Table S, it is obserxved that puaber of
frudts per plent, fruit length and fruit weight had sigad-
fizant positive 2orzrelations with frulit yvield but thedr
direst efieat on yield was pegligible. lNoweswex, days to
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flower, primary branzhes and stalk lenqgth of fruit echi-
bited high positive dirext effeats on fruit vield followsd
by sumber of fruit and cind thidkness ia that order of
dmportande. Fruit weight, fruit leagth and frxuit girth
exhibited high nejative dicest effexts ca fruit vield
followed by kesping Quality iadex, pliat helight, sexoadary
braazhes, fruit density and plat spread.

Namher of faiics sontriluted to fruit yield
indireatly through days to flowver and fruit leagth. Fruig
weioht, fruit length and fruit girth exhibited maximum
aeative direat effests on fruit vield. The Sadirest
goatrilutions of fruit weloht throunh fruit length, fruit
girth and stalk length of fruit was positivwe and aprre-
aiable on fruit yvield. Similarly, iadirest aontri'ution
of fxuit length wes positive through days to flover and
gruit weioht on fruit yield. '

Though the dixest effext of daye ¢o flower way
amims ou fruit yield, the fadiseat aamimunr aoatriutioa
of auabar Of fruits, sesd weight yer fruit and fruit
weight wes observaed through days to flower on Zruit yield,
Similarly, fndirest soatrilmtions of fruit deanity, fruit
gisth, ind thizkaess and fruit weight wes maximm
through primary braashe® on fruit vield,

Similérlv, indirexm maximum sontrimeirn of
days to flower through aumber of fruits, fruit leanth,



frulit girth, stalk length Of fruit and seed weight per

fxuit , A8 sugagestive of the irvoztance of this trait
in breeding programme.

The negstive signifizant zorrelation of keeping
quality index observed, may he Jue to uximam indirest
aeative tontrihution through Sxult gisth and stalk length
on frukt vield,

The peth malysis reveals that the direst sone
trilution of days ¢0 flower and prinary branshes wan
nagdian on fXuit vield., However, apprezisble indirest
sontribution of fruit weight, fruit leaqgth and fruit girth
suggests the irportance oi anove traits in improvecent
ot yield in brinjal.

The residual effect wes dppresiable {(0.i309),
This dodiseted that the variability in fruit vield vas not
fully s3counte! by the traits considered for path agalveis.
Xhurana gt 2l. (1988) olmerve’ the Mghest direst effext
of leaf area, nunber of branzhee and sten welght on fruit
vield in brinjal, while Ushra and 'dehra (1990a) reported
that fruite per plant, fruit weight and branvtes rer plaat
were the wst igortant sharasters soatrilting cowerds
yield.

Siagh and SAagh (i981) reported dirxeat effest
of frulit dlemster 4nd nunder Of fruits per branih on fruit
vield, whereas Siaha (1983) found maximum dirext effext



of number of fruits, fruit length and 3iryumferense retio
on fruit yield. But the studier of Srarma gt al. (198S)
showed fmuit number to be the most Lf:portaant direst Jone-
tributor to fruit yield. vudivel and Bapu (1989b) re~
vesled the direct effest of sumber of fruits Per plant,
ausber of breaches, plaat height «nod fxuite weigit 4n
deszendin” order on fruit yield. MNumber of fruits per
Pleat had aegative indirect effeast through fruit laagth and
frult weight oa £xuit yleld., Fron the Sorejoing dissussion,
it 1= potable that direst axd indireat contridutions of
senpongent characters differ widely degending on the sut of
genotypes Joasidersd for atudv.

Peth analysie thus reveslel that direzt 2oatrilution
of deys to tlower, primary hraanshet and stalk leayth of
fruit were of higher "agaitude on fruit yield. HKowever,
indirest rositive zontribution of fruit weight, fruit leagth
and fruit Jirth were arpreciable to effoxt vield., The
direst aad indirest ~oatrihutica of diye to flower were
olserved naxivum o fruit yield.

Seiok ¥d a

Genetia relationsiips among Sultivars 2én be mes~
sured by similarity or dissindlerity of any auuber of
quaatitative shacasters assuaing that the difftersnses
between 3harextery of gemokyPes reflest the gentis diverpenze
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Of genotypes, CGeaetis relationshdip among large aumber of
genotypes 3an be summrise’ usin Mahalanobis's n’ steti~
stiss to Plaze vreaotyrizally simtilar and therafore
presumably gesotypiaally similar jultivers ino group. Tius,
formation of different groupr depends on the vecdiabllicy
present in the material. Difforeat groups f£from suxh Sate-
goris:tica Pyovide a strusture for the sawmpling of Julti-
vars for genstias and plant hoeeding studies. Genetis
divemyense a o0y uictivers have beena shown to be useful
for analysis of sultivar wariability (Jox gt al., 198%5) end
for the prediztion of veriande for some harasxtex ia F, oad
suisequent iabiecdiing Juascsticns ( Jvwen and Frev, 1967),.
The priaszipal objeztive of the present exeriise was to
ertimate the matnitude of geneti> divermity rreecnet 4in 78
geanotypes basal oa AS pleat morgholod 8l and frudg
relate? charasters and Releaxt jotential parents foo further
etudiss. Hoease, 4data oa thesa charestern were subjgsted to

D? sadlyeis ( Hahalenohes, i936).

™he magastule of 92 valuet of all the possible

paire of somparison between 7S varieties renged from 21.488
to 2080.369, suggestin] the pruscade of ample varianility
in respest of the traity uader invertijatioa. These 78
QENOLYTLE WeIts grouped fa saven rlusters using Toazter's
method ( Rao, 19%2) emloyed aa tle *ahalanobis®s generalized
distaaze (D2) mlues. The sluster i essounted for a naqy
a* %9 gJenotyres followed by alustexrs II and III whizt had



five and four genctypes, respestively. There were three
slusters that is, IV, ¥ aad Vi having two geaotypes in
@agh. The zluster 1i had a single genotype. However,
the grouping pattem indizated that meny gemotypes from

di ffereat geographizal regions tended to fall in the

same 2luster. This observation 49 in line with the
observatioas of Tambe (1984). Fe slassified 25 genotypes
of brinjal iato five zluster® based on 16 charasters,
Sidhu and Chadha (1988) recsojnised five distinast "orpho-
logizal groups in 39 wveristies of brinjal by total yield
Per plant and nunber of days to first harvest based on
metroglyrh aad index score analysis. lal aad Srivastava
{1578) reported four clusters from 42 verieties of boiajal,
while Singh and Prased (1991) reposted eight slusters based
oa 12 zharasters from six pareats amd their IS5 ¥;8 in

brin jal.

One of the importaat objestives of D> analveis is

to ideatify diverse zslusters and select genotypes, from
then for hybridigzstion. I!ore diverse the pareats within
a reaTonable range, better are the chanses of Amproving
exonomiz charazters uader soasideration in the resulting
offspriag. It may be regalled that in this stuly, sluster
aurber I whish iazluded 59 out of 7% genotypes indigsated
the lowgst iatra sluster distance (14.85) while sluster VI

423

having ocaly two geaotypes exhibited the highest iantra-cluster
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distanze (25.,42). Jlustes number Vi was also strxikingly
Qiverse from the rest of the zluste:rs a8 evident from its
very high iaterzluster Dz walues, Likewise, 3luster IV
that insluded genotypas Kalyeagur T, aad Pusa Kranti as well
o 2luster sumber 111 whiash insluded four ganotypes (warkl,
Jalgaon lozal, Rushira and Atu~i) were ralatively mooe
diverse from otlers. Clustess 11 and vV pwited next in
sespest of relative diversity f£rom the other zlusters. The
high diversity of dluster Vi :ndy be attriluted to high yiedd
and its edrlinesn whioch tuzned out to bw the major soatri~
utors to the diversity o'werved in the material es ohbserved
by 2idhu and “hadha (1988), Secndly, the forses due to
selestion, both natursl and artifisial seleztion forves
sould have hesn the rmesons for this high diversity. 1Ia
cerpe=t of sluster 1Y, the genotypes had high values for
days to flower, fruit weight, fmit girth and lowest keering
Quality index, wrish probahly jasused it to e more diverse
from octhexe, The hich diversity olmerved in respest of
the sluseer Vii may D> asaribad 0 4ts late flowering hahit,
lowest fruit yield, fruit aumhber, frult Weight, end ceed
vaicht in sompariscn with the rest Of the entrics.,

The sluscers differed with crespext tO thelir per 9g
verfornmzse. A 21ose look &t Table 8 reweals that the
slusters exzelled ia respeszt of diffe:eat sharazters. Jlluster
v war Tost diverse with very high fruit yield psr plaat,
earliest in day? to flower, hishest in £xuit leagih amd
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stalk length of fruit. OCenotypes in sluster 1V repre=
sented entries with good vield, late in days to flower,
highenmt fruit weight amd fruit girth and loweet in keep-
Ang quality indexe luster 11l insluded genctypes vikh
early flowering, Qood yield, more numher of fruits per
Plaat and Wt stalk length of fruit.2luster 17 may
therefore, be regqarded a# useful sourse of genes for fruit
wainht and g00d keeping Miality index, while sluster il

is good sourze of high fruit aumber snd redused stalk length
of fruit. Cluster V is & Jood sourze of genotype=s for
vield and 2ompast plant type (id.c., lOowest plagt Leight,
plant spread, prinary 4ad sesondary braudies), while zlu~
ster 1 4s a good sourde for rind thidness ad seed vweight
poer fruit. 2luster 11 wes sherasztcerised &8 late in
£loweciag, with btigh fruit deneity and lowest sesd welight
per fruit.

Senotypes Higna Dorla, Care 10:al, 3¢ 135, Surys,
valapur loszal and Tedwan Naga fpom aluster I, Gokak lozael
fron sluster II, Pusae Kra.ki from sluster Iv, Pusa thairav
from sluster Vi and white “Yadrapuri foom 2luster Vil repro-
senting aveilable divemsity for plaat morxphologizal, «nd
fruit related quality parereters were selested for further
study. aArong these faleated ganotyves, alapur 1ozel and
Gokak locel were the anatiocual recomnended Amproved varcieties,
wiile the remaining wvere the popular varieties of different
region®.
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The medn Sun Of squares due to parent* v hybrid
was signiticeat for days to flower, fmuit yield per plant,
ausder of fruits per plaat, plaat height, plant spread,
secoadary breashes, fruit weight, fruit girth, fruit density,
kesping @uality iade, rind thiskness, sesd weight per fruit,
dry matter (%), total rhenols (%), corthodibydroxy phencls,
total sugars, reduding sugars end skude protein (X) indie
sating the existenre 0of overall tetervweis for these shate~
sters (Teble 8).

Information on the naturse of sombining ability
and gene eftests influenzin? 4wor:amt sharssters is useMl
for the formation of appeopriate seleaxtioa sshems. The
sonkining ability amalysis ciwes an indization regexding the
wvarisnoes due to GCA end TCA, whish represomt a relative
measure of additive plus adlitive x additive ( fixable) and
domdnanze ylus other epistatis affects, respestively. Newr-
treless, it has been the Prastise tOo use these varisoses
gompoaents to infer oa the nature 0f gens axtion. 1In tre
present study, the varianges due to geasral soumkining auvke
lity (GCA) and spucifias sombining amMlity (53A) were highly
signi firant for all 22 shararters e<ePt stea girth wvhere
oaly G02A somponent was Lighly sigoifiaeat. This indizetes
that both adAlitiwe and non—-ad&ditive gene eatioans are L portaat
in the expreseion of sll the Sharasters unders study exaept
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stem girth where caly sdditive qm%@pmﬂnmt. However,
the preponderanze of ad-itive gene ation is more than non-
additive gene astion for all the sharesters exzept days to
floverx, keeping quality index and cind thidness & revealed
by the higher magnitude of GCA variance Over respestive SOA
varianges. All these rewwal that hetecosis san be exploited
for sharazters like days to flowsr, keeping Quality index <nd
rind thiskness to the mmimum extent, while eprrezianle

ofhey
heteroais sculd be found for sherazter® also.

n

Whea the verigties represent a fixed set, a8 ia the
pregseat study, the variande Jomponents 30 not apply to aay
rapdom mating eJuillibrium population. Moreowver, in a 3IrOP
1ike bdrinjal, it is doubtful whether sush random Agting
popilat ion ever existed. Koensze, the approash used here has
been to 0avider the s«t Of parents used aa the referense as
well as the inferende propuletion about whizh scmslusions are
to be dram. Predistability ratio wes worked out for all
the 22 shareter® &8 per Baker (1978). The 3loser this ratio
i3 to unity, the greater the predistebility based oa general
sombining sidlity alone. The Performanze Of a single-groes
progeny 2an be sfefuately Predigted based on the gsa effacts
Of pareats if the SCA mean sQuare is not signifisant. Howewer,
in the rrement study, the SOA mean square wat observed to be
highly sionifizent for all sharasters except stem girth. Thus,
predistability retio (near to unity) will indisete higrer
role of additive effests in the material under study and
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vise~versa rether thaa performaige of F, besed on goa effe-
gts of pagreats., Out of a total of 22 gharasters, 18
gsharasters exhibited predistaidlity ratio nearer to uaity
(i.e,, adove C.73). The Predistability ratio for the re-
maining sharasters aamely, davs to flower, fruit yield, rind
thiskness and keeping cuality indes wes loss than 0.73
indizacing & higher role of nooradiitive geae astion in the
expression of these sharscters,

Patil and Shinde (1983) okserved greater Ampor-
tange Oof additive genetic varimae for frult girth and fruit
weight

and noa-adiitive effests for plaat spresd and
fruit yield besed on Predistability rstio in brinjel. Lowe
ever, both GCA and SCA wvarianzes were highly sigaifizaat for
all the shraraczters ia tlelir study. They further sonzluded
that the most striking adiitive gens astion for fruit girth,
fruit weiqght, plant heiaght, fruit leagth, mumber of pCimary
and sexondary bra.ches and vield per plam was due to higher
GCA over ?3& varimye. The Preseat results are in gmneral
agreememt with these findings.

Similarly, both adUtive nd non-additive gene
astions have bheen rerorted for dlfferent plant morphologizal
and fruit sharexters in brinjal by earlier workers (Sidhm
at 8l., 19807 Joarderx et gl., 19817 Dixit gt al., 1982;
Sslehuz:anan and Alam, 1983 Singh, 19843 Gopinath and
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Madalggeri, 19867 Xumar end Ram, 19877 Singh and Mital, 1988?
Singh md xXalda, 196897 ladha and Sharma, 19897 Siagh ad
Rai, 1990s “<awant gt 4al., 19917 aad lLawande gt 8).. 1992).
The disarepanzies bdetwveen the results in the presant and
previcus studies wight be Gue in part to the differenzes in
testing systen, eavironments and genotype? used.

. thate are very fev repoxts oa the gens
agtion of important fruit quality traits in dbrin jal like
stalk length Oof fruit, fruit demsity, keeping Quality index,
rind thidkmess of fruit, seed weight per fruit, dry matter.
total phenols, ort!odihydroxy phemols, total sugarcs,
reduzing sugar? and srude protein oatemt of fxuits. in
some of the studies Jdealinq with fruit quality, Jhadla
et al. (1990Ca) reported both additive end non=ediitive geme
effeats for total phenols and ortho=dihydroxy phenolS. and
verna ( 1991) olmerved hotl: adiitive end dondnmmde geae effe~
ates for dry matter and protein jateat of fruit in nhrinjale.

S.2.1 Brgeding jmpligations

in general, ai’itive effexts were Playing major
role in the expsession of various plant morphologizal, frult
attribute? and Quality related fruit domwponents. However,
the Aioportenze of both types of gene effests £for the sharse~
sters like days to flower, fruit yield and sexoadary bran-
shes and substaatial noa-additive effeats for frult Quality
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related omponents like keeping dquality index, rind thizk-
ness and orthodihydroxky rhencls indizsted that aco~additive
efteats were also impoctaat espexially when fruit yield and
fruit Quality are sonsidered together. Thue, for vield and
fxuit relate’ guaslity attrilutes, both ekiitive o well &
noa=adiitive gene adtions were pleying ejual rvle. As &
sisable portiocn Of genetis wvariation wes edditive in nature
for vield o vell o8 fruit quality sompoaeats, signitizseat
improverent gan be ashieved by adopting sisple selextion
prosedurer sush as vodigres method in the scgregating gene-
rations. Fovever, it would msen oanly partial exploitation
of the existing genetis veriaze in the material studiad.

In this aontext, Tmethods 1ikw resurrent selestion, diallel
selestive mating (Je.sen, 1970) ead bipareastal mating
systems provide better oprortunity for seleation, m&-
nation and esvwmlation of desired genes, whish help in
exploiténn fixadble as well a& aca-tixghle type Of gme
effests (Siagh et al., 1979). a8 brinjal is a self pollineted
Srop, exMIrent seleation or even diallel selextive mating are
difiizule o Smplemant. 1Ia this situation mulitiple 3rosses
betweesn the promising Mybcids mmd/or paremts agy be made so
that reomhinetion of desired allele sould be ecpested for
vieald a8 well &8 fruit Quality in the sulselusat gemeraticns.
Based on these jsonsiderutiocns, the moditisd pedigres msthod
(Brin, 1966) aprears to be well suited for Anproving fruit
vield as vell as fruit Quality. Besides this, siashle
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aon-additive Jomponents observed for fruit yield, its pe~
lated traits, end fruit Quality parmmeters could be esploi~
ted through ¥, hybrids,

S.2.2 Dlam paxforiegce of pepmts

Ten pareats selested for diallel mating design
were divergeat with cfegand to plant morphologisal, fzuls
sttritutes and frult quality relata2d parémeterss o« Jept
primacy Pracrhes and stem girth a® pevealed by Riaghly signi-
fizant differenzes betwean the perents (Table 9). Among
the parents, Pusa Phairav and kak lozal were the highest
in fruit yvield per plmnt followed by Surya aad “alepur iozal
(Tabhle 11). The parent Pusa Bhairav (i0) wee the esrliest
in days toc flower, hioghest in number of fruits rer plant,
and total sugar scoateat iAo fruit, Vhile it wat lowest 4n
weight of fruit and seed weight per fruit. OGokex lo:zal (6)
Lad the hightest reluing sugar svatent in fruit and Surya
(%) was the tellest, while Pusa Kraati (9) had highest
pPrimary branshes, stem girth and plant spread.

wvith regard to frult stximtes, Malarur Iozal (7)
had the highest weiglt anl girth of fruit while Talwan Nuga
(8) had the highest length of fruit. with respest to the
fruit Quality paramsters, MHigna Dorla (2) exhibited the me-
xium seed weight per fruit end lowest total henol Jsateat
in fruit. _ Madhapuzd (1) hed maximus fruit density
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and 4dry metter doateat of fruit, while best keeping quality
index and rind thikaess of fruit were obsesved in T"=-138
(4)s The parent Gare lozal (3) showsd the lowest stalk
length and orthodihydzoxy phenol, while it wvas high in
srude Protein soatent ia fruit (Tables 10 to 31).

s.:"

Of the 4% hybrian, 13 hylxids resonded signifi-
santly superior yield over higher yielding rerents, Gokak
103al and Pusa Bhairav. Nane of the 3Jrosses Wers good equally
for all the sharaterss under study that is, fruit yield ad
fruit duality related parameters. Amnag the top 18 hybzide,
4, 9 and 2 grosses Vere contriluted by Hx R, H x L and L x L
pareats (pgr se performmoe), respestively. It indisated
that high 19r se performnte in hybrid® wat macimm gmong
srosses inwlving ooe parent with high and another parunt
vith low per se performance of yield (i.e., H X L). However,
the tOp two hybrids pémely, 6 x 10 and S x € were from both
parents with high per s¢ vperformase assompanisd with high
g3a effeats for yield or other yield sttrilutes. Similar
olservetion wes reported by Singh gt gl. (1962) who opined
that parents zan be Selexted on the besis Of mean Performanse
for soms sharazters but for othete, parental sombining ability
should be determined.

The per 8¢ performmoe of 1S higher yielding
hybrids in respe-t of yield attributes and fzuit Qualicy



related parameters indisated that among these were =ix
hybrids early in days to tlower? five hybrids ligher in
aumber of fruits per plants eight hybrids higher in plant
heights eix hydrids hinher in plent spreads two hybrids
with best fruit weights two hybrids With better fruit
lengths three hybride with higher fruit girth) five hyocids
with hest keeping Quality index in desired direstion’ eight
hybrids vith better rind thizkness? one hybrid with better
dry mattery two lybcids with zeduded lewsl of total Ihe~
nols, four hybrids with best lewel of orthodihydroxy phenols
in denired direations three hybrids with better total sugar
sontent and five hybdrids with best level of reduxing sugars
(Table 3%).

It may be noted here that among these, the top
three high yielding hybrids (6 x 10, S X 6 and 3 x9) exhi~
bited desired keeping Quality index, rind thizkness and
orthodihydraxy rhemol content ia fruit. The hybrid S x 6
had low seed weight per fruit, better total sugars and
reduzing sugars oanteat dn fruit, while hyixid 6 x 10
exhibited better reduzed level of total rhenols, higher
total and reduzing fugars and better srwude protein sontent
in fruit. On the other hand, the hydrid 3 x 9 had desired
total rhenol soantent and 37ude protein sontent 4a fruit
( Table 42).
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Posides these, hydbrids 2 x 4 and 3 x 4 showsd
sionifizant inprovengnt in yield, dry matter, orthodihydzony
phancl and orude protein oateat over hetter pareant. The
hybrid 3 x 4 v early, while hybrid 3 x 4 hed bhetter mnbes
of fruits, pPlant spread and redused level of total Hremols,
This indisater that there Ves improvemsat in yiell alony with
soms yield attrilutes amd fruit Quality related paremstecs,
simltaecusly in hybride,

5.2.4 Heteronls and oenctise

Feteroeis is & funstion of marber of loal ot whioh
the reéreats sarry different alleles and the magaitude and
aet direstion of the non~additive effeats within Or betwesn
those lozi ia hybrid sombinations (Jioks, 19683). Neterosis
has been suzess fully exploited in seversl allogaous ILOPS e
Hovever, in autogamous 3xop like brin jal, the rossibility of
its sommeralal exploitation 45 also practizable beasuse of
floral biology and the mitber of seads in each fruit. It &=
imperative to have prior information abhut heterosis for the
identitization of poteatial zrosses whish san be exploited
for sommerzial use Or Offer Mmuximum hanges of isolaeting
trammgrertive segregants ia reconmbination breedins. ‘lany
rerorts have appeased on hetarosis for yield amd yield
attriutens ia brinjal. kowever, virtually n0O report exists
ot heterosis in resvrest of sharaxters related to frult qualiey.
In the present study aa attenpt was made to estiuate the
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extent of heterosis for fruit quality Paramters as well
a8 for fruit vield and yield attcibutes,

Information on nunber of srosses showing sigai-
fizant heterosis over best paremt, better pareant and mid
parent values for different cheradters is given in Tahle 38,
The gumber Of Jro8ses showing signifiaat heterceis over =mid
pareat indisated that the frequeacsy end megaitude of hetero-
sis tovards desired direstion were more for charaaztess like
days to flowe., f£xuit yield, numbher of fruits per plat,
plant bheight, plent spread, fruit weight, fruit leagth,
fruit girth, rind thikness, dry matter soateat, orthodi-
hydroxy phenols and reduszing sugars sootent in fruits, This
implies that increase in yield ia hybrids sould be sttributed
to heteroeis for yvield somponents like days to flower, auber
of fruits per plant, rlaat height, plant srreed, fruit weight,
fruit lengtr and fruit girth., Present results are in line
with Odfand and #oll (1948), ‘iishra (1961), Tatil and
Shinde (1984).

Further, Aprovemant of quality related shaca~
stere like rind thiskness, 4ry metter, orthodihydroxy rhenols
and reduzing sugars in hybrids reveals that similtaaecus
improvemmnt of these gharaxtess ould bhe esible with
inzreave in vield.

On the zoatrary, the plant sharasters like primary
braashes, sesondary brauslhes, stea girth and stalk length



Table 35.

charagters in brinjal-

The hybrids showing significant heterosis for 22

Nb.0of srosses with signifi- Crosses

S1. ~

ni. Character cant heterosis over

TP BP MP
Po- Ne- Posi~ Ne-~ Po- Ne-
8l- ga- tive ga- si- ga-
tive tive tive tive tive
1 2 3 A 5 6 7 8 9
1. pays to 5 3 3 37 1 41 1x8, 1x10, 2x5, 2x8,
flower 2x10, 3x4, 3x5, 3x6,
Ix7, 3x8, 4x5, 4x8,
5x7, 5x8, 5x9,6x7,
6x8,7x9%9,8x9,6x10,
9x10, 5x6 (over TP)
2. Fruit yield/ 15 9 20 4 25 1 1x7, 1x8,1x10, 2x3,
plant 2x9, 3x6, 3x9, 3x10,
4x9, 4x10, 5x6, 5x7,
5x10, 6x8, 6x10
(over TP)
3. No.of fruits/ 0 43 & 19 20 8 1x8, . 3x6, 3x9,
plant 4x9, 6x8, B8x9
(over BP)

4., Plant beight 0] 45 17 13 26 5 1x6, 1x7,1x8, 2x3,
2x8, 3x8, 3x10, 4x6,
Ax7, Ax8, 4x9, 4Ax10,
6x7, 6x8, 6x9, 6x10,
7x8 (Oover BP)

5. Plant spread 1 16 12 8 23 1 x5, 1x8,1x10, 2x3,
2x8, 2x10, Ax7, 4x10,
5x6,5x7, 5xB8, Ix8
(Over BP)

6. Primary 0 4 0 3 3 3 x5, 1x8, 1x10(Over MP)

branches

7. Secondarcy 1 9 2 4 8 1 Ixs, 548 (Over BP)

branches

8. Stem girth 0 9 0 4 0] by -

9. Fruit weight 2 36 10 15 21 K] x7, 2x9 (over TP)

10. Fruilt length 0] 45 S 27 17 17 ix7, 3x5, 5x7, 6x9,

7x10 (Over BI')

Contd..

238



Table 35 Zontd..

1

3

2 4 5 6 7 8 9
11, Fruit girth 0 34 [ 18 20 4 2x9, 3x6, 1x3, 1x5, 1x9,
3x9 (over BP)
12, Stalk length 230 c 13 0 3 1 1 x 2 (over MP)
of fruit .
13, Fruit density O 40 0 34 3 28 x5, 1x6, 2x7(Over MP)
lity index 6x9 - (Over TP)
15. Rind thick- 0] 30 21 8 233 2 Ix2, bx3, Ix5, 1x6, 1x7,
ness 1x8, 2x5, 2xB8, 2x10, 3x35,
3x6, 3x7, Ix8, 3x10, 5x6,
5x7, 5x8, 5x10, 6x8,
6x9, 8xlu (Over BP)
16. Seed weight 41 0 34 1 22 s 6x9 (Over BP)
of fruit
17 . Dry matter O 37 9 17 15 8 2x4, 2x5, 2x6, 2x7, 3x4,
(%) 3x8, 4x5, 5x7, 1x8
(over BP)
18. Total 37 4 33 8 24 16 2x4, 3x9, 3x1C, Ax7
phenols(%) ’ (over TP)
droxy 2x8, 249, 2x10, 3x4, 3x5,
phenols 3x6, 3x8, 4x7, 3x9, 5x9,
6x7, 7x8 (Qver TP)
20. Total 1 35 a 29 16 23 AX6, Ax9, 5x6, 5x7, 5x8,
sugars(%) 5x9, 6x7, 6x9, 7x9
(over BP)
21. Reducing _l_§ 28 1@ 21 23 15 5x6, 5x7, 5x8, 5x9, 5x10,
sugars(’) 6x7, 6x8, 6x9, 6x10, 7x8,
Tx9, 1x10, 89, 8x10,
9x10 (Over TP)
22. Crude 1 42 4 28 8 24 2x4, 2x5, 2«6, 3x4

protein(%)

(over BP)

2349



of frult exhibitel lov frequeasy of heterotis hybrids and
low magnitude of hetercsis owe: mid paremt. This indizates
that these sharasters sontributed least for insrease in
fruit yield in hybrids. The fruit Quality related pere-
meters like fruit density, total plenols, total sugars and
srude protein soatent in fruit aad sesd weight Per fruit
sxhibited higher frofuendies of hetervtis hybrids eaad high
magnitude of heterosis towards undesirgd direstioa. It
suggests that desirable level of these quality gsomponents
with iaxease in vield in hydbrids may be possible with
speszifis jroes gombinations ia breeding projramie.

From the practisal roiat of view, it would be
wortiahile tOo sompare the pecformanse of hybride with the
best available variety in sssessing the prastisal utilization
of heterotis crosses. It is slear from Table 38 that 1S
Iybrids exhibited high magnitude of heterosis ia fruit yield
whish showed signifirent heteroeis over best parent, better
parent and mid parent velue. The potential 3xosses 1 x 8,
1x10, 3x6,Sx7, 6x8and 3 x 6 exhibited simifisant
heterosis over top parent £0r oth fruit yield end days to
flower. Five hybrids namely, L X 8, 3 X6, 3 x9, 4 x 9 and
€6 x 8 showed siqnifizant heterveis Ower better pareat for
osuber of fruits along with fruit yield. The . hybrids
1x7 1x8 2x3, 3x 10, cxo.ixw.ixsandsxw’.
and hybrids 1 x 6 1% 10, 2x 3, 4 x 10, Sx 6 and Sx 7

ekt and %Spuuﬁ\ftx\;; alowe Wl
exhibited higr heterosis for plntr\apm-!, L fauit yield
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per plant over better pareate The hybrids 1 x 7T and 2 x 9
showed high heterosis for fruit weight ad fruit yield ower
tor parent. The hybrids 1 x 7 and 8 x 7 showed righ hete-
rosis for fruit leagth and fruit yield over better parente.
The hybrids 2 x 9, 3 x 6 and 3 x 9 shoved high heterpsis
for fruit girth ond fruit yield over better parent. Five
srosses namely, 3 X 9, 4 x 0, Sx 6, Sx 7 ad 6 x 8 shoved
riqgnl fisant heterusis owver top pareat in desired direstion
for keepin] quality index aad fruit yield. Eight srosses
namelv, ix v 1xt 3 x6, 310, 5x6, Sx7, %5x10
and 6 x 8 had signifisan Letorcsis over etter pareat for
riod thidaess aloa; with fruit yield. A aross S x 7 showed
signifisant heterosis Over better pareat for dry aastter along
with fruit vield. Tie hybrids 3 x 9, and 3 x 10 had desized
total ptencls along With fruit yield over best perest. The
arceses & %X 10, 2x 9, 3 X 6 and 3 x 9 exhibired sigaifizant
heteroais over best parmt in desired ddrestion for ortho-
dihydroxy rhencls along with fruit yield. The axoeses 4 x 9,
S x 6 and S x 7 exhibited sigui fisant heterosis for total
sugar and fruit yield over better parent. The hybride 8 x 6,
S x7 Sx 10, 6 x8 and 6 x 10 @hibite! signi izt hete~
rosis over tor pareat for gadusing sugars aloag with fmit
vield, The hybrid® 2 x 4 and 3 x 4 sltowed siqnifisant hete-
rosis over hetter patents for amde proteia ead fruit yield.

The potential hydride whish exhibited sionifizant
heterosis £or fruit yield along with 3different fruit Juality
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paramatess, ~ould be exploited on sommerszial ssale depend-

ing upon the regional priorities for different fruit Qualities.
Besides, these can be used in multiple arosses for simalte~
acous improveisat Of vield along with other fruit Quality
pafancters through resosbiastion breeding pProgramxne.

The results obtained in studies on heterosis,
somhining ability. pPredistability ratio, gza effeats of
parents md sca effexts Oof X0s’es are all soasidered toge-
ther to draw ultimgte 20aslusiony regarding the genctiss
of eash of yield somponents and fruit Quality parsmeters . The
gonfirmity or otherwise of the present results with those
obtained by earlier wodkers has been .‘m:* a“o\x&td ‘?:‘S;h‘)’
showm that dominanse is a Jomponent of breeding valusy
varimose of breeding velue (edditive genetis variaave) does
aot always represcnt adiitive gene azxtimme. The GCA verismoe
may also sontain the domdnanse varianse ( Matsinger, .963 and
Singh and Parode, 1984). HNeverticless, it has been the
praztise ¢o use these vacrianie goopoaemts to ianfer the mature

of gene axtion.

S.2.4.1 Days to fiower

Heterosis ower mid pareat wer highly significant
in 42 out of 45 osxosses (Table 10)., Both GCA and S8JA varis
anzet: vore Nighly signi fisent ut predixtability Fatio ves
less than unity (0.66) {Table 32)., These fasts clearly
enphasise the predominanses Of noo~additive gene astioa over
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additive in the iaherxitme of this Jhgraiter., Simllar
£ind4ins vere earlier reported by Silvetti and Bruneld (1970),
Peter and Singh (1974), Singh gt gal. (1979), and <“iagh end
Mittal (1988).

Among the parents, Gare Lozal (3), Surye (8),
Talven Naga (%) and Pasa Bhasrav (1C) were otserved to be
the 1004 gmersl ombine:s a8 revealed by highly significsant
asgative goa effests Ly these pareats (Table 33), PFurther,
33 szosees exlhibited signifiszant negative (22) and positiwe
(11) soa effexte indizating predomsinsnos of noa~additive gene
astion for this sharaster (Table 34).

TWaatytwo srosses exhibited sigal fizant hetexgeis
in desirzed direction over hest Daceat, whisl were attxibuted
due to signifisant soa effests in majority Gf these aK0esaes
puggesting the role of pon=adiditive gene asticn in thase
srasses. The potential aroeses wers 1 x 8, 1 x 10, 3 2 6,
Sx 7 6% 8 end S x 6 in vhizh one Parent war with high gas
effeat - an? anothes
parant was with low goa effext further *uggestin: the reedos
minanze of gomadditive gene acticon over akiitive in these

34~ L~ Y

Several workers have reported sioanifiseat hetero-
sis for eurly floweriang, few amag them are Dhacrnegowia
gt al. (19T90), Xohinkar (1980), houdhaxy and Mishre (1988).



Se2.4.2 Ipuit yield pep plang

Heterosis over mid parent wae sigalfirant 7 28
orosscs out of 45 (Table il)e Both GCA and SO\ verimoes
were highly sigaifizent Iut prediztability rutio was less tham
uaity (C.,70) (Table 32). It suygests the importacse of hoth
sdcitive snd non-2dditive gene axtions in the inheritanze of
this charazter. Similar results were rerorted eaclierx by
many workers for this gharester, few among them are Joarder
gt &l (1981), Singh (4984), Yumar and Ram (1987), Siagh and
Mital (1988) and Singh and Gautan (19%1).

Parents Gokak lozal (6) and Pusa Bhairav (10) vers
the guod general ombiner for this charasmer & exhibited by
aigni fisaat goe effextr, Thirty srosses exhibited signifizant
s 28 effeats suggesting importanye of aoo~additive geue axtion.

e potential grosses L1 x 7, 1 x 8, L x 10, 2x 3,

2x9 ¥3x6, 3x9 Ix U0, 4 x9, 4220, %5x6E Sx7,

S x 16, 6 x B and & x IC exhihited signifisant heterveis over
hest parent. The sigalifisant sca ctMs\f\/f‘%(aeovdﬁ among
these 13 hybrids. It cen be inferred that in all thesu hy-
brides, non~additive gens effest were inportant, while two
hybrids 1 x 10 «a2 3 8 10, adkiitive gene axtion wes predomi-
amt a8 revealed b’ nou=-sigaifisant s33 effext.

Sinze 1930, inmumerahle reports have bpen made on
sigal firant heterosis for yield, Few gmong then are Patil <nd

&
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Shinde (1284), Sidhu and Yadlie (i1965), Dixit and Cautan
(1987) and Chadha gt al. (1990M),

Se2.4.3 ader of LXNALS ver pigmt

Tweatyeight asosses exhibited srignifirant positive
(20) and megative (B8) hetaerocsis oves mid pavest (Tanle 12),
Roth GCA and SCA werisases ware highly sigalitizant and poedi-~
atabllity Tatio was aear ¢o undty (0.96) (Tuble 32)., AL
thase fazte ravesal that Yoth ad-Utive ad sou-additive gune
azticn were irportant for this sharaxer, The resulte ame
ta lne viet(BEAe gt g1, (1984) a0 Kumar and Rem (1969).

The perents tuss Mhalrav (10), Ookak lozal (5),
Surye (%) and Gare lozal (3) vare owerved to he the Jood
gensgral -somidner as fevedsled by sigalfismt gaa effest for
thi®s sharaxrter (Table 33). 1Tventysioht arveszer axhinited
sinaifisant rositive (16) and negaetive {12) sa efiests
suggestin? the lo of non=-aditive gene antio. (Table 34).

Sgyen oroesce navmely 1 X 8, 2x 4, 3 £ 6, 3 x 9,
4 x99, §x € eand € x 9 ashihited sigaifizadt hetesdis over
better pareat. 12 all thess Jx02ses s0a effext were sigal-
fisant. It further fafert theat aoo~alditive jene axtion wes
preforinant in all theme crossen., Siace 1933 inqumecable
rerorts have betn nede on tinnifissat heteroeis for number of
gruit? rer plant. Few amoagy them are Balmohan gt al. (1963 )s
Shadlra and Ridru (1982), Petil and Shinde (1984), Sidlu and
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Shadhe (19683), Dixit end Guuten (1987) and hedha gt al.
( 1990Db) .

S«2.4.4 Plant helght

Thirtyone arosses indisated sionifilzant positive

(26) and negative (%) beteroeis over 144 pareat (Table 13).
poth G2A agd SOA variandses vWere highly signi fisaat and pre-
distadbility ratio wa* aear to uaity (0,90) (Table 32). all
theve faxt? reveal thet non-aXiitive gene astion wae more
predordamt Over additive for this charester. Similaer
results have heen earlier reported by Singh gt al. (1979),
Shadha and Hegle (1987), Singh and Mital (1985) «nd Sawent

et al. (1991).

Mazent®, Write Madhapuri (1), Surya (8), Ockek
1o-al (6), 'lalapur lo:al (7) «nd Taiwan Mega (8) observed
to be the good gombiner for this sharaster whixh had showed
sionifisamt positive goe effeats (Table 33), Iveatysevea
srosses exhibited si~alfizant positive (16) and negutivel 11)
838 effest indisating the role of non=adiitive gene avtions
for this charaster.

Seventesn srosses exhibited sinynifisant haumuur
over hutter bParent. Amag theme, 10 zrosses showed 2ignie
fizaant sge effest indilitin: the role of non~-additive gene
astion ia treme 3rosses, while in sove, arosave, goa effests
were acn=-aijnd firant indicutiag the ioportance of ediitive
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gene axtion 4n these grosses., The poteatial grosses gethie
biting non~additive effest* vere 1 x 7, 1 x 8, 2x 3, 3 x 10,
4 9, 4 x 10, while srovses 6 x 8 and 6 x W0 showed the
additive gene agtion for this sharaxter.

Sinse 1931, many workers have fepofted sionifizaat
heterosis for plant height., Few among them are Jt.adha asod
Siahu (i1982), Balmotan ¢t gi. (i963), 8idhu and Chadha (1989),
Singh ead Kumar (1986), hadhs gt gl. (1990D) and Shadgkareiah
and Rao (1999).

8.2.4.% P t 9

Tweatyfour axonses exhibitad signifizant posie
tive (23) and aegative (1) hetervsis over mid parcut (Table ).
Both GCOA and SCA veriandes were highly signifizant and pre-
diatamility ratio vas near to unity ( Tahle 32). All tlere
fasts revesls that nou~adiitive gene wa# predominant over
additive gen: astion for tiis sharaster. Similar findiags
Vere reporte’ earlier hy Srivestave aad Bajpai (1977), Sinde
and Patil (1984), Fetil and Shinde (1965) end “ewant et al.
(1991).

Parvats Surya (5), “alapur losal (7), Taiwen Nags
(€), and Pusa ¥raati (9) observed to be the good gemeral
somhiger @8 revealed Ly sigaificant positive g3a effects
by ttese parent® (Tale 33)., Iwentyome esusses exhibited
simifirnt sca effest for this charaster iadisstiag the



role of non-additive gene astiocn (Table 34).

Twelve crooces showed signd ficaat heterosis over
better pareat. Aag these eight srusses exhihited signi-
fizant sca effests indiseting aoca-additive gene aztiom in
there srosses, while four srosses indiseted noueiguificent
s3a effest indiseting aédditive gene adtion in thesme sSroeses,
The potential croeses indizesting additive gene action for
tris sharaster were 1 X 8 ¢nd 5 x 7, while the 2xosses
1x 10, 2x 3, 4% 10 aad S x 6 indiscted the noa~additive
gene astioa for this sharaster.

The signifisant heteronis wae gerorted by Choudhary
and Mishra (1988) and Shankaraiah and Rao (1990) for this
ghara>ter,

$.2.4.5 jumber of braaghes (Primery end sesondary)

S4x crosses out of 45 echibited sigaifizant posi-
tive (3) and negative (3) hetercsis over mid paseat for pri-
mary breazhes, while nine aroeses showed significant hetervsis
over mid pereant for seccondaty braashes (Tables 15 aad 16). The
T2A and GCA variances Were highly significant and predictae-
bility ratio wa® near to uaity for both these sharasters
(Table 32). All these fasts reveal predominence of additive
geae astion over non-additive for these sharasters, Similar
retults were @arlier reported by Patil and Shinde (196%) and
S4agh aa? wvumar (1988) for number of braaches Whizsh sonfirms

the above findiage.
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Parent white Medrepursi (1) was odeervei ¢to be the
1004 semdiner for primary and sexondary branghes, w ile
Malapur Lo-al (7) was qgood sombiner for serondary braachcs
as revealed by sigalfisent ggsa effest (Table 33, Eight
srosses exhibited sijgnifizant poeitive (4) and megative (4)
$28 cffeats for primacy brancher, while A srosses exhiditad
sigaifizvat povitive (8) and megetive (6) sze effects for
sezondary braazhes indiseting the role of non-adiitive gene
astion {Tsble 34) in these arossee,

The potential oxosser 1 x 6 4nd 1 x 10 echibiead
sionifisant hoterveis over mid pareut and siganifisént 38
efteats iadizatin: role of noo~additive gene action ia these
grossos for primary braashes, while srosses 1 x 6 aud S x 8
shoved signifizant hetexosis over better partuat ad signifi-
ant s3a effexX indizetiag non~adiitive gene astion for
sexondary xaidhes in these JXOSSeS,

Tre vionificaat heterosis for aumber of braaches
have heen reported by many workers, Few emong them ape
S1dhu and edha (196%), oudhary end Mishra ( 1988), Siagh
and ¥umar (1968), Shankaraieh and Reo { 1990) ad Chadha
gt al. (1990D).

8e2,4.7 hi £ I

Only one szoe” (3 x 8) exhitdted sionifizent
Bogative heteronis ower Wmld paceat (Teble 17). Oaly Goa
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varianse war highly sigalfisant and prediztability ratio
was near to unity {Tale 32) indizating the additive Jene
aztica in the falerditanyx of this charaster.

Parents Malepur logsal (7) and Fuse Kraati (9) were
observed to be the good somkiner £0r this sharaster as revealad
by #8igoifizat gaa effests (Table 33). Three orosses exhibited
signifi~ant sce effests (Table 3). 1In 2roes 3 x 8, saa effext
wee sigaifizant and exhibi tad heterosis in agyative direstion
indissting nonead ‘itive gene aotiom An this gross, There was
7o earlier reports either to sontradiszt or ~onfirm there
findinges. Therefofe, these f£iading® are zlaimed a8 first
geport for this sharaster.

S.2.4.8 ¥ t otar Waich

Out of 43 croeser, sijynifizant hotecoeis over mld
pareat exhibited g 29, 34 and 2¢ xosse for frult weight,
fruit length and fxuit gircth, respectively (Tablen 18, i9 snd
20). The GCA aad SCA warimmess verc highly signil fizant and
predistabllity retio wee aear to unity for all these ahara-
gters (Table 22). All thaere fazte 3learly indizates that
these sharasters are govemed by both additive and ovo-edditive
gens astions. These results are in line wit!. Dahiya ¢t 3l
(1985). Dixit gt gl. (1984) and Patil and Shinde {1988)
reported predominanse of adlitive gene aztion for &ll these
skarazters, ¥rile predominanse of non-adklitive gene axtion was
reported by Sidtu gt al. (1980) for fruit length and Sinde
wid Patil (1984) for fruit weight,



The good general 0odner war Malapur lozal (7).,
Pusa Xrantd (9) and Surya (S) for fruit weight, Taiven Nage
(8), Gokak Lozal (6) and Pusa Xranti (9) for fruit lesgth

and Malapur lo:zal (7), 3 133 (4), Higna Dorla (2) and white

Madhapuri (1) for fruit girth as indizated by their signi-

fizent positive goa effests for above sharasters (Table 33).

out of 4S5 gorosses, 29, 29 and 23 csrosses exhidited

signi fiant s=a effoests for fruit vweight, fruit length and

fruit gisth, respestively indizating non-giditive geae axtion

for trese fruit traits (Taebhle 34).

The signifiamt heternsis over beiter parent
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redordad ia 10, % axd 6 =rosses for fruit weight, fruit leagth

and frulit girth, resrextively vhish ves aszsompanied with
signifi~mt 2 effexts in 211 these axusses indizatin; the
role of noun-additive qene axtion @coert 4n 3 %X 8 and S x 8
for fruit weight, and 1 x 3 2r0ss for fruit girth, The
potential armeses amone theve, indiseting non—additive gune
astion were 1 x 7, 2x 9, 3 x 9cad 8 x 6 for fouit welaht,
1 7 0045 x7 for fxruit length end 2 x 9, I X 6 et 3 x
for fruit girth.

The signifizant heterosis has becan reported dw
many workers for these sharazters. Few amwag the are

Chedba gt al. (1990b) for frult weight, Sidbu and Chadhe { 1985)

for fruit lentth and Dixit and Cautam (i987) gor fruit gixth
whish sonfizrme the above fLindings.
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Se2.4.9 Epuil quality pecenctens

A very little work has been
reported on fruit Juality parameters in brinjal. Therefore,
efforts were made to study the heteruveis and geane astion of
important fruit Quality somponents like stalk length, fruit
density, “eering Quality, index, rind thiokness, seed weight
per fruit, dry matter, total rhemol, orthodibhydroxy pheaols,
total sugar, redusing sugars and ssude proteia coateat ia
fxuit.

The desired fruit Juality is associated with low
values for stalk length, eepdng Tquality index, seed weioht
per fruit, total rhenol® sad orthodibhydroxy rhenole. Chadlha
et al. (19¢0a) reporte! that Phenols and orthodihyd roxy
phenol® were the 2oatrilbuting fastors for tittemess and
discsolouration of fruit. Total rhenols were chiefly respon-
sible for disczolouretion. Amag the%e, orthodihydroxy
phenols were the sritizal.

Higher walueT of remaining fruit Juality para~
meters like fruit deavity, rind thigkness, dry matter, total
sugar, reduzin Tugar’ and srude Protein coatent in fruit
were desirable for improved fruit quality 4a brinjel. The
fruit denvity and dry matter “oatent are assoziated with
sockin? quality of the fruit. Rind thigkness determines
fleshyaness of fruit. Sweetness is determined by total
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fugars and redurin; sugars, widle grude protein soatent As
a8so2isted with nutritive walue of the fruit. The protelns
of drinjal fruit have high hioclogizel value (71¥) aad digenti-
bility soegfizient (79%),

S.2.4.9.1  galk Jenqth of Wi fRuAt

Out of 4% srxosses, only four grosse® exhibite!
signifisent negative (1) and positive (3) hetercsis over md
paxeat (Table 21). The G2A and S2A veriandes were highly
siqnifiseat and preiistandility ratio wes nsar to uaity
(Table 32). All these fasts 4imply the importanze of akiitive
gane axtion in the fahecritanse of this sharazter.

farents Figna Dorla (2), Gere losal (3), Surys (3)
and Fusa Bhairav Were tle 3004 general gombiner for this
oraraster a8 indizated by signifigent negative gsa effeots
(Table 33). Oaly five grosses regoxded the sigaifizant ae~
gative (1) and rositive (4) ssa effest iadizeting role of
aon=additive gene g3tion in these grvsses (Table 34). A
gross 1 x 2 exhibited siguifisant desired heterveis owver mid,
better and bhest pareats aaxd reconied signitizamt soa effeat
indizating non-adiitive g m?\%ggnthil sharaster snkha%ov.
srose. There were no earlier reports regacdiag hLeterosis ond

gqene axtioca. Therefore, the presemt tiadings are 3laimed
to e the {irst rerort for this sharazter.
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S.2.4.9.2 It demity

Total 31 arosser exhibited siganl fisaat asgative
(28) and vositive (3) hetervsis over mid rarent (Tahle 22).
The 2CA @@ SCA veriasnges Were Lighly sigaifizmt and predi-
stability ratio war near to unity (Table 32). All these
fagtT suggent that both aditive and non=-adiitive gene astion
were lmportant ia the lahecitanose of this gharaster. ®imiler
results were earlier resozded by pDharmegowds gt ai. (1979a).

Pareats white “adhapuri (1), Higna Doxla (2) «ad
Gare lozal (3) were the good somidner for this sharaster as
iadisated by signifizsnt positive goa effest (Tavble 33).
Ninetéen 3rosses reconded the signifisant positive (7) and
aegotive (12) ssa effects indizating the role of aoca~additive
gene astion in these aroemes {Table 34). Three arosses
namely, 1 xS, 1 x 6 and 2 x 7 exhibited desired heterosis
over mid pareat and sca effests were also sigaifiomt in these
srosses indiseting noa~adlitive gene amion in these arosses
for this starazter. Similar £inding wes earlier resorded hy
Dhacrmegowda €% gl. (1979b) for leterosis in this dharaster,

$.2.4.9.3  Eeeping quality index

Twentytliree arceses resosded signifisagt positive
(4) and negutive (19) heteroeis ove: mid pareat (Table 23).
The CZA and 50A varianges were lighly sigaifigant ut
predistabllity retio was less than uwaity (0.48) (Table 32).
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All these fasts suggest predominsmie of non-additive gens
astion over additive gene a3tiocn for this sharazter. Similar
£findings were earlier reported by Selimeth (1979) whigh

soafirm the preseat resules,

Perents Gokak 10:al (6), Pusa Kraati (9) and Puss
Bhairav (1) were the good genercal sombiners for this o aree
ster, whish showed signitizant adgetive gia effest (Table 33).
Ninetesn 3rvoscs showed sigaifizant positive (1ll) and negative
(8) s2a effeat iadicatia the role of nm-additive geas a3tion
in these srosses (Table 34). The 3rosses namely, 3 x 9,
¢ 210, Sx 6, 3x7, 6 x8 and 6 x 9§ exhibitad signlfiomnt
heterosis over best perent in desirged direstion ad also
redonded tignifizent s3e effest indicsting oon-gdditive gene
astion in these srosses for this sharadter.

Salimatr (1979) rerorted the sionifizant letezosis
over mid and Metter parent for keeping Quality whiah sonfirms
the abowve finding.

S.2.4.9.4 @4ad thidnees of fruit

™irtytive oaxosses reconxied signifidant positive
(33) and nejative (2) Lheterosis over tid pareat (Teble 24).
The G A and S3i wvarianges were highly significeat but predi-
stability ratio was less than uaity (0.643 (Teble 32). Ald
tlenre faxtes 3lesrly emprasised the predoidnenze of oo~
additive gene aztion over additive io the inheritance of this

sharaster.



258

Parents SN 138 (4), m lozal (6) and Pusa
Krenti (9) were qood gqeneral sortdners for this sbarester
wrish recomded sigalfiaant g3a effest for this zharaster
(Table 33), Tveatythzes ssusses showed sigalfisent poritive
(18) aad negative (8) sse effest indiseting the mle of
non-additive gone astion in these Xroeses for this sharacter
(Tabla 34).

Tventyone oI0eSes exlibited sigaifisaat hete-
rosis owver better parent. Aming these, 13 srosses gexonded
sigaifizent 538 effest indizating noa-udlitive gene axtion
in thaese gcroeses, while la e¢ight 3xosses, s3¢ effest wae
aon-sionifizant indicating edditive gee astioa for tiis
sharester, Tre poteatial zrxosses L x 8, 3 x A0 and S x 7
indizete? adiitiwe geae astion, while sroesce 1 XX 7, 3 x 6,
S x 6, Sx 10 and 6 x A0 showed non-additive gane a3tion Jorx
this craraster.

There Was no earlier reports on sush studies for
this shareaster. Therefore, the present findiags are slaimed
to be tre girst report.

3.2.4.9.5 Seed weight pex fruig

Tventyseven groeses exhibited signifisant positive
(22) aad negetive (3) heteromis over mid pareat (Table 23).
THe GIA and SCA varigdes ¥Were highly siguifisant and predi-
stability ratio wes near to uaity (Table 22). It roveals the



Prefoninance 0f non~additive gene astioa over additive in
the inheritanze of this gharaster. Present results arcre in
line with Dharmggowda (1979a).

The pereats Gare losael (3), Surya (3), Gokakx lo:al
(6), Teiwan Naga (8), Puse Xrantd (9) wmd Puse Bhairav (10)
vere tre good genersl gombinesrs for this gharaster, whigsh
showed highly sionificeat negetive goa effest (Table 33).
Twentyeight 2roeses reosded sigaifizent positive (12) end
neyative (i6) soa effext infdisating tle mle of non-additive
gene asticn in these srveses (Table 34).

Five arosses namely, 1 x 2, 2x 6, 3 x 4, 6 x 9 and
8 x § showeld signlifisant heterusis over nmid pareat in desired
direstion an? alsp rexonied signifizeat sce effext indi-
sating nog=additive geae astiou for this sharastes ia these

The sigaifizant heterosis was zeported by Silvesti

and Bruaelli (1970), Fopove gt 4l1. (1976), Dharmegowde gt 4l-
(1979b), Salinah (1978) and Shanlaraiah and Rao (1990) forx

this sharaster wiiash ongizms the present fiadings.

5.2.4.9.6 Dy catter sontent 1in £XuAS

Tventythree arosses exhibited sinaifisant positive
(18) and negative (8) heterceis over mid paret (Table 26).
The GZA and SCA weriasnzes were lighly sigalifizant and predie
stadlity retio wa? aear to uaity (0.80) (Table 32), it

297
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sovesln] prelondinanae Of nog=adiitive gene astion over addie
tive gene aztion for this gharaster. Frovent findings are
in l4ne with Yesrme (1991).

Pareats white Mudhajurd (1), SM 138 (¢) aad Surys
(S) were the good general orhdaer for this dharaster whialk
showed 2ignificant ¢34 effext (Table 33). Tveatyuine
arosses srowed signi figsent positive (15) and nagative (4)
o0s effext indiasting the role of non-giiitive gene amtion in

these aroeses (Tehle ).

Mo eorosser 2 x4, 2x8, 2x6, 2x7, In4, 3 x6,
4 8 Sx 7 smd7x 8 exbibited rigaifisant hetemsis over
better pdreat and signlfirant 904 affedt lodirating prefroin-
dazanze of aon—idcitive gene adtion forg this gharaster ia all
tlemqa arovcaz, AWA] therg, 2% 4, 28 5, 2x 6, 3 x 9 and

S x 7 are the potent.ial CXOSSes .

The hetorosis for 4ry matter in fruits wae rxeported
earliex b 'Qehra (1966) and Dahiys gt gl. (1984) whigh
soatirme the present fiading.

S.2.4.9.7 7Total ptegol gogteat in fruit

Forty orosses out Oof 43 resomded sigal fisant
Pomitive (24) and neqgetive (16) heternsis over 44 parent
(Table 27). The GOA and SCA verianden very highly signie
fizant ol predictamdlity ratic way near to unity {(0,81)
(Table 32). It suzgosts the iportance of nom~sdditive



gene adtion owver additive for this sharaster.  hadha et gl
(1990a) reported the Amportondze of both additive aad non-
additive gene aatioa 4in the inheritanse of this shacaster

in two grosses six qensration mean analyeis,

Pareats White “adrapuri (1), Higns Dorla (2),
Gazs Loazal (3), 841 138 (4) and Surya (S) vere good gensral
somhiner 4n desired direstica Wwhish: iadisatod asignifisent
negative gca effest for tiis sharaater (Tahle 33). A recosd
mamber of 4C orosses exhibited simifizant pocdtive (21)
and acqative (19) sog effest iadiceting the :cle of ato~
adtitive tene aotion for this sheraster. 7Tre poteatial
arons 2% 4, 3x 9, 3% 10 aad 4 x 7 exhiblited sigadtisant
heterosis over best parent in desired direztion axd also
mind ficaat so8 effext. It meveslslthat aoo=adlitive gene
aztion wes more predominant in all these srosses.

THhewe was no reports an heteroeis for tiis shate~-
3ter. The present findings are therefore, =laimed to e
tle first gerort for Piternsis ia total prencls coateat in
fruit.

%e2.809.8 di) vaG g

Thirtyeigrt aroescs indlsasted sijanlfizsat negetive
(26) «nd positive (12) heterosis ove: A4 Paremt (Tahle 28).
™he 72A eanf S3A varisnder were highly sigal fisdat and prediste-
bility ratio was less tham unity (G.77) (Table 32). These
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fasks clearlv sucgest the predominande of non-adlitive
gene aztion over additive gene aztion in the iaheritance of
this charaster. <hadha gt sl. (19904) reported the Lmpore
tande of ad’itive and noa~ad-itive gems agtion in two Iro-
sses six 08 adtiocn meen analysis for this ghacaster.

Pareats Higna Dorla (2), Gaze Lozal (3), SM 138
(4) ond %urya (S) were the g0od genersl sombiner for this
sharaster & indisatel by sigaifisent acgaetive goa effest
(Table 33), Fortyone grosses aexhihitod sigaificsant negative
(21) an? possitive (20) ssa effest indiasting further the
predodinamse Of noa=additive gene astion (Table 34).

Sguentesn 3rvusses showed signifisent heterosis
over the hest parent in desired direstion. Purther,signi~
fizant sc2a effedxt in o1l these arNe%ses Sugrests poa-adiitive
gene asztion ia tlese srosses for this gharaster. Amoag
these, the potential aofoeses Vere L X 10, 2 x 4, 2x 9, 3 x &,
3x6 a3 x9.

There wa® no earlier reports on heterosis for this
sharaster. The refore, the retaerosis for orthodihydroxy
phenol onteat ia fruit are slaimd to be the first repost.

S.2.4.9.9 Jotal suqar gogteqt ia frujte

Thirtynine 3rosses oexhibited sigaifizeant positive
(18) and negative (23) hetervsis over wid pareut ( Téeble 29).
The varianaer@ue to "CA and SCA were highly sigjnifioant and
Predistability ratio was nesr to unity (Table 32). All these
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fans :learly Andisite the paspende rtande of non—adiitive
gene a3xtion over additive geas astion for this gharastes.
There W.cocn0 earlier reports on the inheritan>e of tiis gha~
raster. Therefore, Present findings are slaimed to be the
first veport for this shaeraster.

Parents Burya (S), Qukak loczal (6), Malapur losal
(7), Taiwan Hege (8), Pusa Xraati (9) end Pusa Bhairav (10)
vere the good gmnersl ombiners for tris gharaster, whigh
indissted signifiseat positive gaa effext (Table 33)., Thirty-
one grosses shovwed sijanifizent positive (16) and negative
(13) soa effests indigsting noo~additive gene aztion in
majority of srosses (Teble 34).

Nine grosses exhibited signifisaat heterosis over
better parent. In all these 3russes, the non-additive Jeae
astion was Ppredoninent as indidated by sinmifisant 838
effent. Amag these, the poteuatial grosses were 4 x 9, S x 6
and S x 7. Duhiya gt 8l. (1964) reported the heterosis for
this grarazter. These gevorts soafirm the above fioding .

S.2.4.9.10 Refuiing suger pqteas in Lxuit

Thirtyeight srosfes exhibited signifizant poritive
(23) and negetive (25) hetervsis over mid parent (Table 3C).
The vasianzer dus to GCA and “CA were highly signifizent and
predi xta-dlity cetio Vas pedr to unity (Table 32). All theve
faxt® sujgest predoinendze of non-additive gene asztion over
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affitive fOr trhis sharaster. There We noO earlier repores
regarding guae sxtion of this sharaster.

Parents Suzys (S), Gokek Local (68), “alapur Llocal
(7), Taiwan moga (8), Pusa Eraati (%) and Fusa Bhafrav (10)
vore the good gensral sowbiaere for this gharastcer as
sowmaled by thelr simifisant J3e effext (Table 33). Thircty-
six crosses exhibited siognifizamt positive (28) and negative
(15) saa effests iadizeting further Lamportanze of nou~
sdditive gene axtion ia majority of the cxosses.

Fifteen srosses sxhibited the signifizont hetero-
#is over bast papent. Among these, nOa-adiitive gene &stion
was predominant in 13 crosses @ Aadissted by aignifizant
s38 effoxt in these 3rveses. lovwewer, ia two srosses S x 6
ond 8 x 9, the additive geue agtios was peedomiacant a8
reveuled by anonesignifismnt sga effest in these 350eses,
Other potential 3rtosses with aooradiitive geane agtiocan for this
sharester vere S x 7, S x 10, 6 x 6 aad 6 x 10,

There was a0 earlier report on heterveis for
this sharaxter. Therefore, bdoth heteroeis and predoinance
of nou~sdditive gens agtion obemerved in preseant tinding are
the first ceport.

S.2.4.9+41 gpude proteig oqtent Ap fpit

Trictytvwo arvesses exhibited signifisant positive
(8) and nogative (24) heterueis over mid pareant (Table 31).

r



The variaases due to CCA and S2A were highly sionifismt «ad
predistability ratio wa® nsar to uaity (Table 32). These
famts sungest predoalnamde of noa~edditive gene astion over
additive for this charaster. ‘Verma (1991) reported highly
signifioant GO\ and SCA variaaxes for this sharaster on
similar line.

Parents ligna Dorla (2), Gare loal (3) emd S™ 138
(4) vere the 100d genersl ombiners for this sharadter e
revealed by signifisant gse effext (Table 33). Thirtytwo
gsrosses exhibited signifisunt rositive (11) and asgetive (21)
s3a effect indiseting further prodominunze of noorad:iitive
gene adtion in majority of these 3rosses (Table 34).

The potential orosses 2 x 4, 22 8%, 286 a8 3 x4
shows! sinnifisent hetercais over better Parent, in whizh, the
non-gdiitive gene astion wes predominant a8 indisated by
signifisent 9§38 effcat® in these grosses,

T™here wat no earlier report on heterosis for this
sharaster. Therefore, the heterosis for protein soatent in
fauite is glaimgd tO be the first report.

$.2.8

It wor ohserved that heterosis and somddining ability
efferts were ii defira le direstio. for soms sharasters «ad
4dn undesirable direstion for others. Sudh chservations are
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SOMNOS &8 soponant sharacters are sorselated rositively

or aogstively awng theseselves (Amnashalan aad Band@yopodbtyay,
1979). ‘Vence, an sttempt war made tO assertaia the owerall
status of parents or grosses with respest to goa, 93s and
heterosis for frult yield, other vield sosgoaests and fruit
Quality related paramcters. Method outlined by Am.iacsh-alam
and Sandyopadhyey (1979) for somutation of overall status

of gaa and sga a8 Arunachale gk gi. (1984) for somputation
of owecrall botter rarent heteroeis were followed as given

10 Para 3,2.3.7 aad 3.2.3.8, respectively.

5‘2'5 .‘

Information on ovaerall status of perents involved
in dizllel experimgat £0r gos 0ffects ia respest 0f CHeaty-
o quantitative g aresters 18 Preseunted ia Talls 36.

The superiority of peseuts, when juSged by thedr
goa effexk* ia desiresididivection agross 22 harasters
Tfovealed thet Surya (8), Pusa Xranti (9), OGokek lozal (6)
néd Puzs Brairav (i0) Seaw cood general Jowbiness for soet
viel! attrilutes aad £niit quality related parameters in
opder of maitude. Dahiyas gt gl (i268) «nd ‘Uchra and
ishra (1990b) reported Musa Kranti a¢ good somtiner for
most oharaster® under theic studies ig suprort of atove find-
inge. The highest gomliaer, Surys thoug: was aot good
sombiger for fruit yield Imt it was Qood soabiner for major
vield sowponenta like days to flower, number of fruits, pleat



Table 36. The szore for gca status of pareats for 22 sharacters in 2{55

brinjals
81. Parents -G
no. - - N &
PV — '3 —t a % v o 3 rvg n!ﬁ
RS §~H gn - o .-'-43 "*8 ‘gg ng En
ﬁé mg 68 © 0 88 89 &3 ax Q
1, pays to -l -1 +1 0 +1 -1 -1 +1 o) +1
£lower
2, Fruit yield -1 -1 0 -1 0] +1 -1 0 (0] +1
3, No.of fruits -1 -1 +1 -1 +1 +1 -1 -1 -1 +1
4., Plant helght +1 -1 -1 0 +1 +1 +1 +1 0 0
5. Plant spread 0 -1 -1 «1 +1 0 +1 41 +1 =
6. Primary +1 0 O 0 0 0 c -1 o -1
branches
7. Secondary +1 o] -1 0 o 0 +1 =1 0O -1
branches
8. Stem girth 0 -1 -1 (0] 0] 0 +1 0 +1 0
9. Frult weight ~1 -l -1 +1 -1 0 +1 0 +1 -1
10. Fruit length 2 T § -1 «1 -1 41 41 +1 +1  +1
11, Fuit girth +1 +1 0 +1 ~1 0 +1 -1 0O -1
12, Stalk length 0 «+1 +1 0 41 =~1 =1 4 0 +1
of £n:it

13, Fruit density +1 +1 +1 0 0 ¢ ~1 -1 -1 -1

14. Keeping quality =3 -1 0 0 0 +1 -1 o] +1 +1
index

15, Rind thickness -1 -1 0 +1 o] +1 0] -1 +1 -1

16 . Seed welight -1 -1 +1 -1 41 +1 ~1 +1 +1 1
rer fruit

17. Dry matter(%) +1 -1 0 +1 0 -1 ~1 -1 -1 +1

18. Total phenog.s +1 +1 +1 +1  +1 -1 ~1 -1 -1 -1

(% :

19 ,0rthodihyd roxy= =1 +1 +1 41 +1 -1 ~1 -1 -1 =1
phenola(%)

20.Total sugars{%) -1 =1 -1 =1 41 +#1 +1 +1 +1 +1

21.Redud ng -1 -1 -l -1 kl +1 +1 +1 +1 +1
sugars(%)

22.Crude protein(%) =1 41 +1 + -1 -l 0 -1 0 0

Overall status -5 -8 4] O 46 +3 ~1 -4 +~ +1

Mean statuay - 0.64
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reight and plant spread and Meximam quality related SOMPOe
nenty exasert srude protein. The sedond highast DAkAAeE,
Puse Kranti wa® 3003 general omhiner for mgjor yield some
poaents like plant spread, stem girth, fruit weight and
fruit longth and Mality somponeats like keeping Qquality
infex of fruit, rind thiskucsn, =moed weijlrt rer fruit, total
sugars ol reduzing sugar. The remaiaing high sombiner,
aokgk lozal ad Puse "hadrav were only qgood sombiacrsfor
fruit vield and other major vield gomponents like aumber of
fruit «nd fruit length wad fmuit duality somponents like
Yesping Quality lades, seod weioht Per fmit, totdl sugamw
«nd pedusia) SUgar.

among the poor jombinersy Gare logsl (3) was 9004
general sombiner for maximun fault Quality Jv PUGERts exept
sugare while Malspur lozal (7) vae good goniner fOr TRIe
aunber of yield soponents.

in general, the goa effexts of overall 22 zhara~
sters revesled thet none of the parents vas @eed asabiner
for all the gharasters. These results are in liac with thatof
Siade and Fatil (1984).

Similarly, owerall status of bhybride were wvodmd
out for s»a effects ia respest of 22 gharaster’ aud pooled
S230rS a3roes trese Jhazegters 45 proseuted in Tehle 37 along
with pooled goe effest® sgore of parmte. The crusses
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exhibited total 830Ce above Nedn S30re ate satejorised o
righ spesifis oross gsonbinetion (K) and the remaining seoeses
are & low spe3ifia gross gombinations (Le). Likewise
pareats were also zl.ssitied iato righ end low soabiness
bDased on their total gos effeat SJ0Ke.

Ageomiingly, 20 hybzrids satejorised iato high
838 effedts and remwaiaing 28 hybeids a9 low soa effects. It
is iatergsting to aote that the top vieldiang three hybxide
namely, 6 x 10, S x 6 aad 3 x 9 recordel high sga efiect
(scores 6, 7 «nd S, respeactively). The top yieldiny hybrid
6 x 10 exhibated denire’ sse offests for fmit yield, sunber
of fruits, plaat spread, fruit girth, ortiohpinxy rhenols,
total sugars, reduiiag sugars and arude protela Jonteat ia
gruit (Tadble 42). Tre bybsid S x 6 showed desired soa efife~
gts for fmit yvield, plant reigit, plant spread, seaondary
branshes, fruit wYeight, fmuit leagth, keeping quality index,
rind thidknes® aad total sugars., Similarly, the highest
vieldin: hybrid 3 & 9 ehidited desired Sos effeat for fruit
vield, fruit sumber, Plant leight, weaight, length and gireh
of fruit, keeping Muality index, total rhenols, octhodihydrony
phemols und Srude protein. Aenajaing A7 hybgids with high
o9e effedts exhidbited similar desired sos effests for major
vield sttritutes and fruit ‘uelity releted paranstess.

S.2.5.2 [gtemeds agd pes sg perfor:nge of hyoide

T™he overall heterosis over better parent and



Table 37, Overall gca status of parents and sga statug of
croeses across 22 traits in brinjal
Overall Overall Parents Crosses
statuy score
High 7 - 5x6, 5S5x 7, 6 x8
6 Surya 6 x 10
5 - 349, 4x9,5x9, 1x8
4 Pusa 2x 8, 2x 9, 3 x 6
kranti
3 Gokak lozal 3 x 5
2 - 1x5, 2x4, 5x8
1 Pusa 2x 10,5 x 10, 6 x 7,
bhairav 6 x9, 9x 10
.81 Mean szore
Low 0 Gare lozal 1x6, 1x8, 2x5, 3x17
SM 135 T x 9, 8x 10
-1 Malapur({ L) 1x7, 3 x4, 4x17, 4 x 10,
1x3, 1x4, 1 x9, 1x 10,
2x6, 3 x8, 4 x8
-3 - 2x17, 3 x 10
-4 Taiwan naga 2x3,4x5
-5 white 1 x2, &8x 6
Madhapuri
-6 - x 9
-7 - 7 x 10
-8 Higna dorla -

268
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Per a¢ vecformanze in Jomparison with best parent were wvog-
ked out agross 22 charesters and presmted in Tables 38 and
39, re=mpestively.

Tweaty=three hybrids exhibited overall high hote-
gotia status over better pareat, while remaining 22 hybrids
stowed Jow overall heterotis status. It 4s alear fron
Tables 37 e 38, thet high sge sontriluted towands high
heterowis in 1% ocut of 20 hybrid=z, that is, nearly 78 rer
sent. This lndizates that major saa effeqts san be ac>ounted
in ter™ of heterceis in hybrids. Oa similar line, Singh
o3 raldae (1969) omerved higher sgza effest in the share-
aters pointed towards the potential of hybeid wigour An
brinjal.

Righ heterotia or Ligh sosa status has little
applisatiou unless it is asoorpaaled by hish pgr 8¢ rerxfore
nad¢e A high «ad low status in xeepest of pes 8¢ purfor-
manse oOver all traite would be more mpaningful Af it is 4n
somparison with the level of perfornanse of bast aveilable
variety rather thean mean of the traits, Leaze, the swthod
adopted wer bared on tle level of Performanse of hybrids for
eazh sharazter i 30marison with ghe perforianze of best
variety amons the parmnts.

it is 2slear from Taeble 39 thet 11 hybride exhi~
bited higher overall pec sg purfornsanse in somparison with



Table 38. Overall heterotic status of orosses based on
the score over 22 characters in brinjal
Overall Overall Crogeey
status store ’
Hligh 10 6 x9
9 Sx6, 5x17
8 2x 4, 3 x 9
1 x5, 3x5,3x8,5x8, 6x8,
7 x 8
6 1x7, 1 x8, 2x8, 2x9, 3xA4,
3 x6,4x89
5 2x5,3x 10, 4x7, 4x 10, 6x17
4,98 Mean score
low 4 lxe6, 1x 10, 2x3, 2x6, 2x 10,
4 x 6, 4 x8, 5x9, 5x 10, 6 x 10,
7 x 9, 8 x 10
3 1x3, 2x17, 8x9, 9 x 10
2 1x2, 1x9,3x7, 4x5, 710

1 1 x4
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Table 39, Overall per se porformance status across 22 trailts
as zompared to beit variety (TP).
Over all} Overall Crosses
status soore
Edlgh 5 5 x 1
4 3 x9, 5x6, 6x 8
3 1x 10, 2x9, 3 x4, 3 x6, 5x29,
6 x7, 7T x 8
2.18 Mean score
Low 2 1x7, 1x8, 2x4, 2 x5, 2 x 8,
2x 10, 3 x5, 3 x8, 3x10, 4x717,
4 x 10, 5x 8, 5x 10, 6 X 9, 6 x 10,
7x9, 8x 9, 8x 10, 9 x 10
1 1 x5, 1x6, 2x3, 2x6, 3 x1,
4 x5, A x8, 4x9, 7zx10
(0]

1 x2, 1 x23, 1x4, 1 x99, 2x17,




best parent. Out of these, adght hybrid+ (72) resorded
both high sos and high leterveis over hetter parent. 7This
fodizates thet high ppr 89 Performese may be attriluted
with hiagl Ooverall sza along with heterotic statue, These
findinoe are in line with Patil and Shinde (i984)., Amomg
the remalaing tires high performing hybrids, the hybrid

3 x 4 had high hetervtias status ad loW @28 3tutus while
revers: vas the trend in hybrid $ x 9. The hybrid 1 x A0
exhibited low status for both heterveis and s3a.

Fowever, for extrasting high yielding pure lines
from the heteroviz hybrid, it Az Lportant that suash ybride
stould have high PRl 98 rPerfornenae O fruit yield dowpared
to sultivated wariety of the region. Amng the 1l hybheids
showiny hich status of owerall Pur 8¢ purformande, Seven
hybrids narely, L X L0, 2x 9, 326, 329 Sx6, Sx7
and 6 x 8 displayed sinni fiosatly superior yield over st
variety Ookak losal or Puse Bhairave Thus, it would be
profitable to exploit these seven hybrids for isolstion of
high yieliny and high fmit Quality rure lines ia baesding

Programae,

The overull high status Oof Pgr A PesforREON,
and fnvolvenmsnt Of both the parent with high overull gaa
status in 3108 S x 6 and 5 x 9 19Ply that preiomiamtly
additive and «dditive x additive laterastions were responsiole
for the improvensat in mosSt of traits in these hvbride,



Fowewver, high overall s3a status indisated that substaatial
role was also played by dominande and other epistamis inter-
sstion for most of traits, These hybriis have resorded high
pecfornmoe for fruit Quality sharasters a® vell a8 yield amd
vield attdutes. Sush zrosses have the potential to throw
desirable transqgressaats ia the scgregating generations whish
the breeder san hdadle thoough pedigree method. Howeverx, for
the exploitation of the full potential of these arosses, the
soaventional methodology needs some modifigatiou £or exploie
ting both additive as well &8 acu~additive genetia eftfeots
existin) in these azossem.

™e high overall performmmde, high overell heterotis
status and Anvolvernent of one parent With high oversll goe
status in gooeses 2 x 9, IR 6, I X P, Su T and 6 x 8 indh~
sated the lawlve et of predominaatly aocn—adiitive effests
{dominance, additive x domlnange and othexr iaterxagtiocas) wath
sigaifisant aditive effeats ian the @spression of roat traits.
T™his was supported by signifizant righ overall soa stetus in
all these grosses., Liagians (1961) hes given the detailed
theoretisal disussioa to show utility of sush groeses in bhoesd-
ing prograwe., These types Of groeses 2an yield desirable
treasgressive tegregaats in further generations iAf the additive
efteat of ane Pereat and gorplementary epistetis effexts of
other parent ast ia the sgmw direxioa. For full exploitation
of geneti> variahility existing in these hybcids, the sonven~
tiocnal bresding nethodoloay would reQuire modifisaetion to



sapitslise predominant non~<dditive effests lawolved in
the expression of yield, yield attributes and fruit duality
relsted J0EPpEments. Ilinstead Of oontinmons selfiag, slter-
astive iatermating betweea e€lite plaats and selfian; may be
adopted to iacroste the spm of selextion. This would xm~
sideranly jasresse the frefueacy of rotential troasgressisve
segregants in sudh matesial, The reurreat selegtion, dis~
1le} zelestive mgting or bi-parental nating methods would
be diffiult t0 be exersised in brinjal. Altemetively,
mltiple gro®ses Ainvolving hybrids showiang promise for
Adffereat traits, Jould be halptul to sapitelise a pare of
ase~adiitive eoffeats etists in the promieing lyboidg.

The hydbrid 3 x 4 wad L x 10 exhihiced Ligh DK 88
perfornanae It lov s3e effaots., 3ush aroeres mey b

utilized in isclating promising lines fron thelr seguegeting
population and milding up new populations by sostdaing the

features obmervel in the respestive populations.

Amoag the top three high yieldiag hybzids, two hye
bride S x 6 and 3 x 9 had overall high pger sg performange
and heterosis, But top most yieldinqg hyhsid 6 x 10 exhie
bited svermie overall per sg performase and heterveis,
Shadla <nd 3idhu (1982) observed that best performing "
hybridwere differant fron the best heterotis ¥, Lybrids
in majority of the shagsaters whiab coafirms the ahove
rerult. a3 Ansigrt dato the asture ot heterosis, 83a

274
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effesgts and gza status of pareuts for 22 gharasters of
there three hybrids is presented ia Table 42, The meam
pecformanse of these hybride was already discussed in para
S.2.3 in respest of differeat sharasters. The somparative
quality features among these three hybride wvere redused
level of total phenol and orthodihydsoxy rbemols in hybdid
3 x 9 suygest that it will be less proaned to disgolourstioca.
On the other hand, hybrids 6 x 10 end S x 6, showed inorce~
sed level of total and redusing sugars. The sude proteins
were high in hybrids 3 x 9 «ad 6 x 10, looking at the
densirved improvement in yield and other quality celated fruit
paraneters, these three hybrids appear to e promising for
exploitation of heterosis,

S.2.5.3 Zosbiaiag abllity of pareats gompecad with
betesosis, 83 end Per 29 Resfornanae

Among the parents, Surya, Pusa Kraagti, Odkak local
and Pusa Bhalrav were odserved to be high general moaohiners
over &ll the traeits., Boved on overall goa status of the
parents, the Srosses showing high overall heterosis, sge and
per s perforiance ftatus were slassified as ¥ (4f both
parents ia & hybrid with high overall gsa status), KL (Af
one parent with high and other with low overell g=e status)
and 1L (if both tle pareats in hybrid with low overall goa
status). The frequency of Srusses with overall high
heterotis, sgs and pPer Sg rerformanze stétus ia different
slaesses are presented ia Table 40.
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The fruqueasy of ssoeses with owerall high hetemeois,
9238 status and pug 2¢ performmle were miximae in kL 3lass
of pareats (i.e., one pareut with high overall gla status
and other with overall low g3a status), The i un £~
queasy (56.9%) ot overall high heterotis ydbrids was observed
in KL 3lass of pareat followed by Ii 3less of parent (34.8%).
These results «re in line with Siagh (1984), Dixit end
Geautan { 1997) and Sidlu and hadha (198%),

The £ roluenay of overall high #38 was found ascimsm
(4%%) in FL 3laes of pereats followed by H: slees Of parents
(3%x). Similar obserwitions Were reposted esrclier by
Srivestavs and Bajpes (1977) and Singh end Xumer ( 1988).

On si7dlar line owerall high per §§ performande Jen
be expected ia FL 3less & revealesd dy the highest frouency
(63.8X) of overall high pgr sq Pperformmae in the IWOESSN o
The present study rewvedls that the 3russes inwolving pacrents
with high and low owversll gaa status will sontrilute mecissn
for overall high heternsis, soa effeats and par gq perfor-
manse in hybrid for its sommeradal exploitatioa.

S.2.544

The divergende etwesa the perents wes mpasured by

the uz statistios based on 1% morphologisal and fxuit ghare~

sters in experiment 1. The genetia distenze (D) between



Table 40, Frequency of crosses with overall high heterosis,
82a and per se performance fall in different olasses.

sl. Particulars Class of parental gca status in crosses
no . H x H Hx L LxL
l. TIrejuenzy vf crusses with 2 13 8

high overall Leterosis (8.7) (56.9) (34.8)

over better parents

2. Frequency of crosses with 7 9 4
hingh overall sca effects (35) (45) (20)

3. Frequenay of crosses with 2 7 2
high overall performance (18.2) (63 .6) (18.2)

compared to best variety

Fiqgures in brackets are per zent value

277
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perants of eash aross was worked out based on their Dz values

whish varied from 6.83 (4 x S) to 37.09 {1 x 10). D wslues
of 4% groeses was divideZ iato four dlvergense 2lasscs INSie
dering maimi” a3 the mggiman D values asong these 3rvs=es,
Overall heterusis status over better pareat and overall ssa
stetus of all grosses Vere graaped into high (B) end low (L)
J:tejories &8 per provedure outlined by Amnashalan gt a).
{1983). The freuenyy Oof hetarotis Ozoescs in felation to
its 298 and peroatal divergense is prescated in Tebls 4.

Twentytvo high heterotiao 3osses cut 6 23 wvem
odserved in two aas three diverpence slasses. 'l‘bo |uEioaen
high hetemtis arveses (14) were obeerved in diveryense less
2 (A.0., genetis distande between 1) to 20) followed by the
zlass 3 (B aromees) that is, genstia distede Detween 21 and
30, while the divergense class 1 (genetis dista:ve below 10)
and zlase 4 (genetiz distende adove 30) resorded O and 1 high
heterotia srowses, respeatively. It revesls that the optimm
level of divergende etwesa pasumis was olmerved in slasses 2
and 3 (L.e., geonetis distmde betwesn 11 and 30) to odtain
biak heterosis ia F, generetiam. It further suggests that
very low diverjeande szlass {1) «ad extremly divemgenze slass
(S) were not muitable to obtein heterntis sembinetioans. Sinmd-
lar 4= tre tiend a8 Togands s34 effexts ia grosses, Eich-
tean Srosses cut of 20 groases with high 82a effext was found
da 2 a3 3 divergenze 2lsses. It reveals thet the
ocxmrreade of cifferential frequendies of heterotis ameses
A veriocus divergense :lass Was relsted to parental divesyens®



Table 41. Frequency of heterotic zrosses in relation to
its sca and parental divergencze in brinjal.

52 : Sca H L Total
1 h [y 0 0O
1l o] 1
2 h 9 1 10
1 5 10 15
3 h 5 3 8
1 3 4 17
4 h 1 1 2
1 0 2 2
Total h 15 5 20
8 17 25
Where,

pe = Divergeize class

g€y = Ovrorall osca stotus

h = Overall high sca status

1 s Overall low sze status

H = Overall high heterotic stztus over better rarent
L = Overall low heterotic status over better parent



Table 42. Mean performanze, heterosis (%) over mid parent (MP),
better parent (BP), Top parent (TP), sca effests and
parental status of gza (P) for yield, yield attributes
and fruit quality paramnetecs in three top yielding
hybrids in brinjal.

S1. Crosses Gare loaal Surya Gokak lozal

RO. Charazters x x x

Pusa kranti Gokak lozal Pusa bhairav
(3 x 9) (5 x 6) (6 x 10)
1 2 3 4 5
1. Days to flower
(Nos.)s

Mean 85 80 82

Mp -6 ,08** =11.45%* -6 ,28%%

BP -5 ,55%* - 9,81lax - 1,20

TP 2.41 ~ 3.61* - 1.20

Sca 5,7879** - 0.0455 1.3990

P Hx L Hx L HX L
2. Fruit yield per

plant (q):

Mean 1640 1718 1785

MpP T, 27 4» 66,12%* T2.35+*

BP 68.64*x 65,59~ * T2,35%+

TP 58.,35x%« 65,59+« T2,354*

Sza 548,752%% 446 .114 % * 425,752%~

p LXx L HX L H X H
3. Number of fruits:

Mean 20,00 20,70 33,00

M. D 44 40« 17 .28+« 38.36%*

BP 12,99+ 7.25 4.10

TP -36.,91** =34.70** 4,10

Sca 1.8586%* 0.8030 7 5253 %

P Hx L H X H HXxXH
4. Plant height(com)s

Mean 74 .3 101,00 82.3

MP 16 27 =~ L1.424~ 21 .65+

BP 7.68 - 8,184# 15,43 %>

TP =32.45** ~ 8,18%% -25,.18%*

Sza 7.4773%* 16 .9217 ** 2.6439

p Lx L H X H Hx L

Contd..
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Table(42 Contd..)

1 2 3 4 5
5. Plant spread (com)s
Mean 56.30 67 .3 63.0
P 2,64 15.04** 21.15*«
BP ~12,98%» 14 .65~= 7.32
TP ~-12,98%* 4 .07 - 2,63
Sea 1.7247 5.4470** 5.5581**
3 HX L H XL Lx L
6. Number of primarcy
branchess
Mean 4 .00 4 .00 3.70
MPp - 6,98 14 .28 5.71
BP - 6,98 8l.11 0.00
TP - 6,98 -6.98 -13.95
Sga - 0.0631 0.2424 0.2424
P Lx L Lx L Lx L
7. “econdary branthes:
Mean 13.70 14 .30 12.30
Mp 15.61 26 .55« “% .96
BP 5.38 16.26 0.00
TP 3.01 7.52 - 7.52
Sga 1.5455 1.9343+ 0.2399
o LXL LXL LX L
8. Stem girth (om)s
Mean 4,90 5.30 5.50
MP - 8.41 0.95 0.92
BP ~15,.,52% 1.85 0.00
TP ~15.52* -8.62 - 5.17
Sca - 0.3869 -0,1035 0.0965
P HX L Lx L Lx L

Contde e
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Table 42(cContd..)

1 2 3 4 5

9. Fruilt weight{g):

100.00

Mean 169.30 148,70
MP 48,70** 33,96%+* 4.88
BP 16.76** 19,25%« - 19,81*«
TP 5,35 - 7.47 - 37, 77**
Sca 46.5254* 32.4697%* -~ 2,0303
P Hx b Lx L Lx L
Fruit Bk agth (am)t
Mean 10,90 12.40 12.50
MP 11,22%» 17 .53 %« 2.04
BP -15,50%« - 6,77 - 6.01
TP =34 ,34 4% =25 ,30%+ - 24 ,70%*%
Sca 0.9707 %~ 1.25964* 0.2513
P Hx L Hx L Hx H
Fruit girth (om)s
Mean 19,70 17,70 18,70
MP 13 .544~ 12.74* 27 214
BP 10.67* 3.51 9.36
TP - 7.07 «16,514* -11.36*
Sza 1.4561* 0.7394 3.000%+*
P Lx L L XL Lx L
Stalk length of fruit(com)s
Mean 5.70 6.40 6.00
P 15,15 14.28 10.09
BP 35 .71%x 28,004~ 27 .66**
TP 35, 71** 52.38*+ 42.864%*
Sca 0.5604 0.5834 0.2937
P HxUL HX L Hx L

Contd..
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1 2 3 4 5

13. Fruit density:
Mean 0,72 0.73 0.70
fdp -10.00"" - 5.1.9. - 7.89**
BP 14 ,289** - 5,19+ - 9,09
TP ~-14 ,28** =13 .09+~ =16,67**
Sca - 0.0273 - C.0l64 -~ 0,0256
r HXx L L XL Lx L

14, Keeping quallty index:
Mean 12.00 9.5Q 1S.1Q0
P ~36.84** =52 ,50%* -~11,70
BP ~34.06*~* -46,93 % * - 7.36
ip 23 57 ** 39,49 %* - 3,82
-"“ca - 3.3801** Ld 5‘4842*. - 001731
P Hx L Hx L H X H

15. rRind thizkness(om):
Nlean 0.82 0082 0976
MP 13 .89** 25,19 ** 14 ., 28*%«*
BP 5.13 17 .14 ~* 8.57
Tp - 3.53 - 3.53 "10.99'*
Sca 0.0317 0.0461~ -~ 0.0003
P HX L Hx L Hx L

16. Seed vweight per fruit(g):s
Mean 5,16 3.52 4.47
MPpP 67.26%* 6.18 64 34 *~
BP 98 .46%* 5.39 112.86**
TP 148,71 %* 67 .62%~ 112.86~=
8aa 1,0244 ** -~ 0.0592 1.1069*«
P Hx H HX H HX H

Bontd..
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1 2 3 A 5

17. Dry matter(%):
Mean 6.50 6,40 7.80
MP -15,03** ~A9,504* - 4,29
pp ~15.,58~#4 =21 ,954* - 9,30~
Uy =30 ,LL~~ =-3i,l84% ~16,13+~#
Sza - 1.1250*~* - 1,6181** = 0,3214*
P LX L Lx L H X L

18. Total phenols (%)13
Mean 0,188 0.431 0.515
MP — 59 .47+~ 0.94 - 1,90
PP = A9 4544 32,61L%n - 1,15
TP ~ 27 ,L6x* 69.68*4 102,76 %+
Tea - 1.1849«* - 0.0483 0.0154
p H X L HXx L L x L

19. Orthodihydroxy

rhenols (%): .

tlean G.036 0.038 0.040
"p =25.77+*= =22 .45*+ =22.,33 4
np = T .69 - 9.,52%kx ~-14 B89~
TP - 7.69* - 2,56 2.56
Sca - 0.,0723 %%+ 0.0106 - 00,0673 **
P Hx L Hx L L X L

20. Total sugars (%)s3
Moan 1.344 2.892 2,863
P 1124 90 . 584« 39,224«
13) ~14 .83+~ 99,17 #* 7.59
TP ~42.494% 8,68 7459
Sca 00,0314 1.5043 %= 1.3153%*
P Hx L Hx H H X H

Contd..
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1 2 3 4 5
21. Reducing sugars (%)1
tMean 0.195 1.157 1.247
Mp -4 2.,81l%+ TO 27 ** 55.78*~*
BP ~63 .28%# 37,25 ** 64 Slxx
Tp -76087** 37 025** 47 092‘.~
Saa - 1.4062%% 0.1573 0.5783*»
P HX L HXBH HXx H
22. Crude protein(%)t
HP l3|05‘~ -13 093** 11046~*
,jl‘) 0069 "16063“* 2.97
TP 0.69 ~40 ,30%** -18,47 **
Sza 2.0442* - 1.7694*x* 1.7942%«
P Hx L Lx L Lx L
23 . Overall statugs:
Per se H B A
Heterosis K H A
Yaa H H !1
) o4 Hx L HXH H x H
24 . Genetic distance 27.08 20,00 27 .74
betwecn parents
in & gross
25, colour of fruit Ovsl shape oval shape Oblong shape

and shape

Purrle 20lour Purple zolour Purple amlour
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and/orx =pezifis 3oobiniang ahility of the arosses., Abhout
63 per »eat of the total hetartiz arveses kgl high sgs o
exPlain heterosis,

Ou similar line, Oganesyan (197) reported thet
more the rarents differed in vield, the less marked was the
heternsis, meximum heterotis arveses (4%K) in high x codera~
tely high forms of sombinetion followed by 20 per sent hete~
rotis arrsses in igh x low vieldiny fore of Jowdusiioans
in brinjal.

5«3 abecitnge studiee on SNAMtative Jbacaiere

The brinjal plaat offers the most exosellent matesial
tor geaetisal 2tudies, & the variations sadountered in more
ptolotizal axd fruit sharazters ace enormous. The aatho-
syenin pigrestatica in mauy perts ot the plaat formw a oW
pliseted group of Marezters Vith unitue syrten of gens Anter-
astioa. The preseat invertigation was tuken up, saolving a
rexod numher 0f 26 starazters comprifing pigm:atstion, spiay-
auvsT on ditferent pirts of the plant &l fruit related shaze~
3tere to undorstend the nsture of their inheritace. In
a3>0zdanse wuith the objedtives of the preseat iavestigaetion
it would be arpropriste to disous: the pesules under three
malin heglings.

1. Pigmmtation on 4l fferomt plaant parts
2, Thom and pedosaense on different plant parts

3. Frouit shacasters
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S.3.1 Pigmeatacion og differsnt pleat pects
S.3.1.1 [Eigueptation op malg sten

Purple rdgmeagtation on mads Stem was fouad to be
domineat over greca olour ia both the arosses. The ¥,
segregation ~tio of L62 purples 94 greaa end L purple: 3
greea r+tio ia A, indicetes the lavolvessut of four genes
with one baesis and aay two of the thiee sonmpleentary du~
plizate genes da e<pressioca of this gharaster in sro8s .
in aroes ii, the segregation retio of 45 purpleti9 green
sad 3 purpletS greea observed ia Fy and B2, respestively
2ould be explained with the iavolvesent of three genes, one
basis and two sonplerentary durlicste genes, The number
of genes goveming this sharaster vaeried ia two grosses due
to differenzefs ia genotypes.

Swamyfeo (197C), Wenjari and ¥hapre (1977), Shariff
and Habib (1977), Fhapre gt al. (1986 end 1987) reported
monogenis dominaase of purple sten over green, while two
- duplizate genes were reported by Nimbalkar and 'ore (i980).
Three genes govemiag stem solouration has also heen reported
by Mishalkar and More (196l1) segregeting ia ratio of 54 Jdark
green to M0 light greea’ while a zetio of 49 greea:lS wviolet
green, iavolviag two duplicete and oae ldahibitery cenes were
reported by tore gt al. (i962). Patil and “ore (1963) ob=-
served three complerentéry geaes, segregeting da rutio ot 27
green with violet tiace! 37 greea for this sherester. Preseat
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findings are sontredistory to esrlier reports. Therefore,
four genes with a seqgregetion raetio of 162194 and 3 gene
with @ retio of 45119 are bedny reported for tle first time,

Se3ele2

Prenenze of purple pigrentation was found to be
dominsnt over green ~olour of brzeaches in both the srosses
(Tebler 43 and 44). Tre ratics of 45 purplesi¥ greem and
3 purrlesS greea ia ¥, énd B2, generctions, respectively
suggert the iawlvwereat of three genesy one basis gene and
two 2omrpleventary duplic«te gemes in the inheritance of this
charazter. Thete findinos are being reported for the first
time and oo published reports are avalilanie oa the inheritance
of this sharazter.

Se3.ied  Leef wWdpib planeateticg

Purple pigneataetion in basel leaf midrib =2e)regated
dato 45 purrle:l9 greca in F, and 3 purplesS greea ia 82,
dadizetino the existenze of three genes in whish oae besis
<nd two complementary duplizete geaes for this gharaster.

Ia tersdaal leaf midrib pigmentation however showed
a seqregation getios of 47 purrleslls green and § purple:
11 green in ¥y aad Bl,, respeatively whizsh could be explained
with one hamis gene, two inhihitory duplisete genes aad one
anti-inhibitory geae.
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Three <ad four genes interastiocns for pigmeatation
in lesf mdarcdh et hosal and termdnal lesf sugge=ts thet
different sets Of ceanes are operating for purple pigmentetion
of 44rdb in 44 fferent stage® of leaf developneat.“wany a0
(197C) olmerved monpogeniz domdnénte of purple midrib over
7reen whish differ from prevent findings.

Sugh report to explaia the inheritagre of =idribd
Ptmtm at different developiental stage2 zould be
sonridered & new, whizh would hopefully throw light in
understanding several characters in terme of eztion of genes
in developreat.

Se3elet Pigmeptstion da leef vedn

furple pigmentetion in leef vein wa® found to be
dominent over green in both the orosses (Tables 43 and 4).

Tre pigrentation in basel leaf wvein segregated
iato 162 purple:®4 green ia F, aad 1 purplesd greea in B2,
dadizating the existence of four ilaterastiang genc® aavely,
one hamic cene and any téo of the three somplementary dupli~
2<te genes, wile the pigmentation in terminal leaf veda
showed the "cgregation ratio of 147 purrletil® greea aad S
purrlesll green in F, and BZ,, respestively whish sould he
exprlaine’ with the iavolverent of ane basiz gene, two
dnhibitory durlizete gene? and cae anti-inhibitory gene in

Sxoes 1.


file:///ymiz

Four gene interastion differs for leaf vein s
basal sud terminal leaf indicetin two different sets of
genee for pirmeptation duriag two different developental
stages of leaf.

Ia srosz 11 pgmeatation in basal leat vein sqepue~
gated into &S purpletld green in Fy a8 3 purplesS gzeon
in B2, ladiseting the action of 3 geass, A basis gewe end 2
eocpleugntory duplizate genes for expraseion of this share=
ster. The seQregation ratios veries in two grosses for
hasel leaf veln due to gextypnis differenles in pacents.

Nimbalkar and More (196C) observed Auplisvte goum
a3tion for veia solour with segregetion ratio of 1S purples
1 greea wiile Patil and ‘Ore (1963) reported a ratio of 9
oreentT purple greca in one 3r08s aad 9 purple grecens? gremn
with violet tinge 4a suothur 3roes indizating sorpleeatary
geae aztion for leaf vein pigrentations Three or rore gone
laterestim were reported by rhapre g3 gl. (1986). The
prusent findings are dontrary to these odwervetioa. This
kind Of results are expested a8 the pesamts shosen are
diftereat.

S e3eleS T4 entet 3

Preende Ui purple pij.cutetion wes domiusat over
green in the leaf retiole (Tuble 43). The ratios ot 48
purrletis grecn <ad 3 puxplesS greea in Py éad B3, retpe-
atively wvere ohraine for pigmentation in busal and terdaal
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leaf petiole. This indicate” the astion ©f three genes
in whizh one basis gene and two onplenentary duplicsete
genes in determining this sheraster,

SwamyRao (1970) olserved monogenis dominance of
purple petiole owver greea while Himbalkar aad 'ore (1980)
reported two duplisate gene®. A ratio of 57 Gark green:?
light green wa® reported by Wiobalkar ead 'oze (i981) indie
Jetiny one basi: independent and two somplemeatary geaes
for petiole colouration. Present finding®s are soatredictoxy
to these observetions. Therefore, three gene ratio of 45:19
is sleimed to e the aew report for this sharaster.

S.3.1.6 Rigmeatecion in leaf lavdng

Preseaze of purple pioswentation was dominent over
grecn in terMaal lesf lemine (Tables 43 and ). in the
present study, the terminal leaf lamine 20lour was governed
by four iaterastiac genes pavely, one Hasis geae, tWo
iakibitory duplidte genes and one autidahinitory geane
giving the fegregstion rutio of 47 purpledils greea ia Fge
This retio was further coafismed with the setio of S purples
il greea da B2; ia both the 2mosses.

Srerdff and Habib (1377) olmerved moaogenis
dominanze of purple leaf over greea. HNimbalkar and '"ore
(19681) reported a ratio of 162 dark greent®4 liaght green
indizating the aztion of four geas for lesf =olour, while
Patil <nd vore (19833) reported two zomplementary genes



with a retio of 9 dark greeat? greent Fhapre gt al.(1966)
reporte? three or more iateracting genes for purple shale
on youn’ leaves whizh ~oafirm the above finding®.

Se3.ie7 [Ligmentation ia flover pedigel, petal sod
Betsl lige

Purple pigmen tetion was dominant over greea in
redizel, ¥hile purple petél and petal line were domdnant
over white (Table 43).

The vatios of 9 purple! 67 green and 7 purplesd
qrety were evideat ia ¥, ead B, respestively ia pedicel.
“imdler ratios were observed for petal and petsl line colour
(Purple vo write) indiczeting the astion of four genes in
whish one bhasic gene aad eay one of the three zomplenentary
duplizete Jeues for pigmentatioa ia pedise)], petal and
petal lineg.

“wanwRao (1970) reported mouogeaic dominaase of
rurple flower over greea. “imilarly Thakur gt al. (1969)
ohserved monogeals dominanze of purple sorolla owver white.
¥lapre gt al. (1986) observed intersstioa of three or more
peire of aocu-<llelis geae® for corolla solour whish son-
firvs the asbove fiuding® for petel solour mf:‘a%aen: study.
rYowever, four genes iateraction for pedizel 2olour zaa be

slaimed as £irst peport.



S.3.1.8  Pigneqtetion Ap el of flower

Purple pigrent in zalyx of flower waes dominaat
over green (Table 43), The ratio of 45 purple:ly green and
3 purple!S greea were obteined in F, and B2,, respectively
for this gsharadter. This indiceter thet one basic and
tvo souoplementary durlicste genes wWould ast to govem this
shazaszter. Yhepre gt al. (1986) reported the iateraction
of three or "orge paidr: of acm=alleliz genes to govemn
gelvx zolour whish coufirm the above fiadings.

Se3.2 Ihom cad puieszence on differsat plant Parts
Se3.2.1 Tiog o0 Stew, Fetiole end WdcAR

The presene Of thom Gg:sten, petiole and midrib
was found to be dominant over its amsence (Table 44). The
ration of 195 presensetbi amens» ond § presence’r? abeence
of trom were obmerved ia F, and B2,, respectively. This
indizates the iawolvement of four genes nanvely, two duplirate
aenes, oae inhihitory geane and one anti-inhihitory gene ia
the expression of these sharactexe.

Trhakur @8 al. (1969) reported momogenis dominanse
of spines over spiacless., Reanuswany and Kedaabavenssundaram
(1973) ohmerved mogogeads domaunze of pritkled over moa-
prizkled coadition oa petiocle, leaf surface and stea. Shardiff
aad Fabid (1977) ceronded moaogenis dovdnease of epines over
spingeless on leaf and sten. lidrbalkar and ‘ore (i980 and
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198la) olwarved momoqenis doinanse £OF presence of spines
on sten and retiole over Ats alsende, TONOYOAMS segrugation
for spiaeaess &lso rerorted by Yore gt al. (19682) and Patild
and Yore (1983b) for stem, leat aad retioles. Lowever,
Frapre gt gl. (1985%) perorte: thres geas asatrol of 7pini-
aess on leaves and tlree domrlcieatary geanes for stem and
leaves inao < study (Vlapre gt al., L9ETa)e

The jfavolvement of two duplicate genen ard dahdbde
tory jemes of diffe.eat agtiou for spiainess on stem,, petiole
and mALdrid have heen shova to exist for the first time in the
preseat investinaticn.

50302.2 % Cal

Four qener were found to govern the preseuse of
thom on leaf veana as shan by the retios of 117 prescats
139 a'meant and 3 poesentill adment ia F, and B2,, sespectively
(Table 44). The Sur Gemet d0uld e explained with the in-
volvement Of two doplereatacy Qenes, one inhibitory gene
and one ati-jahibitogy geme for tlis sharsster. Minbalkar
and More (1980) v ortel @ siaugle dominent gene for spiaes
on leaf wein. Preseut fiuding &s contradiztors to Shis
report. Fense, the totrarendd retio of 1171139 s alaimgh
to he the first xuport for tris gharactes.

5.3.2.3 Tiom agd pubsssemcse on Pedigel ead Julyk of £igues

Tre preaenze of thorn on pedigel and 3¢lyx of
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‘flower wen dominant over Ats stwende (Taoble #). The retice
of 198 presendei6l absende ia Fg wud 9 preseat!?7 abseade of
thom ia RS, iadisate astion of four genss nanely, tWo due
plisate genes, one iahibitory gene and one smi-inhibitorxy
gene for thommyness oa Pedise]l el Jalyx of flower.

S4milerly, the prosense Of pubasaende on pedizel «ad
cal'mt of flower was observed to be dominagt ovar its alsense
(Table 43). The rutios of &) presentti?S atseat of pube~
saenze 4o Fy d4ad 1 prosentilS e«imende of pubesdense ia 03,
zeveal the astion of four s07pleseatary genes for Pules3ende
on paiizel of flower. ®hile the puhesoende on Jalyx segre~
geted iato M7 present:l(d ament ia ¥y and S preventsil
atment in BZ) Whish 20uld be exrleined with the iavolve eat
Of one basi3 gene, two lahibitory duplijute geaes and ooe
enti-jinhinitory 'ene SO this gharagter. Ihartye gt gl.
(1987a) obecved two J0TPlemantary ol one ARhibitor genes
sontrolling spuned salyx. Therufore, the tetrayenids rutio
revorte! here is 3luimed tO he the first report for thaeme

gharsstes”.

S.3.2,4 olour of rulesenze on pedisel and el of
flover and stalk and 3elyx of fruit

A présendze Of purple pinTentetion in pubesente of
pedizel 6ad Jalyx was dominunt over gres: (Table 42). The
pirmntaetion 4a pudendende of pedisel and salyx of flaer
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segressted into SA purpletl( green in Fy and 3 purples $
areen in L Andizating the aztion of thEee gence aamely,
any two of the three 20¢plecentary duplirate aguee for this

sharaster.

wile pubeszeuse Jolour of fruit steik end alwx
showed mapogealds do. iadnde of pusrle pijwntetion over grewn.
These odservatioas were further Jonfirmed with the ratios of
3 parrletl green in ¥y and ) puzples) grean in B2 2 for
Pu bt aoase gnent stion of stulk egd 2ulyx Of fruit. Theve
are 0o Mblished pe orts either O 0aLLAALAIt OF the SUPPOEL
these fiadinT". Troerefore, tlese tladings 2re Jlaimsd to be
the firet report.

Tre oiverved vacidtion in rotios of plgmentstion
in ruhetrzeaze Tugoeata that diffe.ont Ymey were involved
during duveloprentsl PIocess Of PUHESRENIC in floe: «ad
gruit paces. '

% eled t’gg t Stgrazters

The ~ousumer’s prefereaze derends upna the ismpurtaat
£ruit Sraraster® like 0lour of fruit, spuniness emd Solour
Of fruit stellr wuxi Julys ead fLuit *haePe. Beviden, fruls
shePe and 2lutterin~ heidt Of fruits are asvoxiéted with
fruitl weintt sad au ber Jf frulte per plent whish ace the

mulin 0Mponcats of vield,
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tooking to their Amportanze, iaheritinoe of these fxult
sharazters werge studied.

S.3.3.4 Pigramtetion in stalkk and 3alyx of fruit

The frevense of purple pirmenration An stalk and
salyx va@ found to be domlaant over it absease. The rutioe
of 129 purplesi2? green in ry md S purplesll gceen i By
Safizeted the gation of four qenes - one basis gene, Tne
dnhibitory gene and two anti-Anhibitory 20:plementary gane®
for pigrentetion in stalk ad galyx.

The differeade in vetios Of Gazly and lite dowe
lopmental stgres of these plant partes indicuete trat
different %ets of genes were loatrolling pimentation in
these plant parts at two diffecent stages thet is, flower
aud fuits RKRropie gt gl. (1966) reported three or Oe
paizrs Of mou=allelis gears to gowvem 3J«lyx J0lour. Sush
report to explain the inheritancze 0f piguentation in these
parts at different develor entdl stajer 2ould be ontidered

$.3.3.1 Thom <ad Pubsezenze oo stalk ed 3alyx Of fruit

The presense 2¢f thom aid Puberoense ou stalk <ad
gelvx of fruit wav olservel to be dominant Over its atsends.
A perusael of the Table ¥ revealed thet thom on stalk and
calvx 0f frult vYegrejated 4nto 1938 presentiél abrent in
Fy @ud 9 present 37 abseat in 22, indizating a3tion of four



senes - two duplisate geoce, one inhihatory gene «ai one

anti-iahihitory Tene for thesc sharesters.

e eeqteqatug ratics of 27 pawdem 137 asent in
Py sad 1 prencutt? abvenve Of rubesdence in 352, g stalk of
frult in sroset I indizate! the astion of three sompleveatacy
genee for trhis Sharatser (Table 43). The cegPepetio. ratics
¢f 147 preeendes il abwende ik S rerensesll <mmense of
tubezagase n fruit salws ia Fz wad B»"’z. rerpesti vely indie
guted tle witiln ©f LOr gened aeely, oae Desis goeoe, WO
daribitory duplisete genes and cue diti-iahiditory jenes for
th's staraster.

vhapre gt gi. (19878) rerorted two 0aplerentary ond
oae Aahihitory geae action for spiasd 2alyxes, Thexefore,
toar goae retic in the snreritiase of ttis oheraster 19 dveidng

rersrite® hexe for thae fio9t time.

S.3.3.3 oloyr of foult

The purples fruilt 3olour was obseived to be domlnit
over Jreen aud white fruit 3oloucs. The fruit molour
searejated iato 129 purrlesil? green in F, aad S rurplesil
areen ia R, &0 3ross I, indicating the estion of four jenes
na wlv, one bulil, oae inhibitory an? two anti=inhibitory
oiple mtory genes for this ot arajzter.

Tie ugftgating ratlos of 195 Rurpletbl w:ite
snd 9 purples? white da 1y al 83,, rerrestively in Jross i,



Jadizated the aztion of two duplizete ganes, one inhibitozy
gene and one sati-iahibitory gene for fruit solour in aroes-
1l. The vardatiou in rutio? 30uld be beyause of the paren-
tal genotypis differences.

Momogenis iaheritanse of differmat fruit olous
rad been rewIted by mgay worke:rs (Swamyfeo, 19707 “houdherd,
1972 and i977: Asiga_Swany aa? Kedemoavaaasundard-, 1973
and “ore gt al., 1962), while two Jomploamtasy genes for
gruit solour vwere rerorted by Thikur gt al. (1969). Patid
and “ore (1983) olserved Gae complematary ead two duplisate
genes and in onother study, one JomMplemgntury wd two du-
plizate Jomrlerentary genes for fruit 2olour (FPatil and
“ore, 1983a). ¥rapre gt al. (1987) rcrosted three noa-
allelis genes fOr youny fruit olour. 7The prescat findings
differ f£rom earlier reports. lense, four gews ratios
reported here are slaimed to be fArst xeport for fruft -
solouration.

$.3.3.4  Zrujting heigt

Nog=zlustered fruiting habit was found to he dominunt
over zlusterad fruiting habit. The sog:eqauwg L<tios of
64 aoca=3luster:i?S 2luster «nd 1 nonziusters AS zluster in
Fg and LY respestively fadizate the ajxtion of four
sompleventary gened for this sharaster. The domdamnde of
noa-2lustered fruiting habit in the presemt findings 48
1 1ine with(Reo gt al. (1569), while the astion of fous
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sompleentary genes for fruiting haoit 43 ia line with
Khapre ¢t al. (1987b),

Rukusava (1964) repoited trigenis coatrol of
fruiting pattem, while SwamyRso (1970) and Aaagosvamy
and Yadembavanssundaran (1973) reported momogenis Joatvol
of fruitiig pattem.

$.3.3.5  Epuit shape

The elongated fruit shepPe wa? observed to be
dominmt over round frmuit shape (Teble 44). The sagregutiog
ratios of 39 eloratedi2s round in F, and 3 elongated: S
round were observed iandizating the astion Of three jenes
namely, "Me bivis gene, one ilalibitoXy gane and cag sti-
dnhibhitory qens in the inheritande of fruit shape.

JwanyReo (41970) rseported moaogeais dominande ot
eloangeted fruit shape over round. Raggeswamy and
Xadanbavanarundaran ( 1973) observed partial dominanse of
loag fruit over round fruit shape while houdhard (1977)
reposted tinnle gane dodnanze of round fruit over long
oval aad short oval tyres of txuit. C‘heal gt gl.(i981)
revorte? three losi for Joutrol of frult shepe. dimbalkar
and 'ore (196ia) rerorted the four gene aJtion wit! a
ratio of 162 oblony194 oval in Fut while Pstil «ad More
(198%a) ommerved a ratio of 4% ohloay1l® round indizating
one Ymple entacy and two duplizate sospleentary genes
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for this sharazter, lahibitory gemes of differeant a>tion
for fruit shape have been shown to exist for the first time
in the present fiading for this gsharaster.

The maian objestive in aay breediny poogravie would
be to produze high yvieldin) verieties and bybrids with better
fruit quality., . 4As brdajal fruits are cousured a® a vege-
tanle in various zulianacy prepoerations, the quality prefere
enzes differr regionwise. Nesides, fruit 2olour, spind-
ness of zalyx &2 well @ stalk of the fruit are alsg prefe-
rred in some region. Therefore, At is pertizulaerly Aaporteat
that resultangt veriety should have high poteatial for yield
as Well as rel.vest fruit Quality pacrametess spexifiz to the
regione The zhalleage to Amprove yield aloang with all tie
desirable fruit duality parameters through selestion is
sorplex. To date, the efforts devoted ia Amproving the
fruit Quality ia brinjal are linited. Ouly one report is
available ia which attewt wes made to study ilaberitunce of
fow quality paraseters in brinjal (Jhedbe gt al., 1990 and
Terma, 1991). WO efforts seem to have been made %o far to
study the inberitaace of ioportant fruit Quality paramsters
like stalk length of fruit and reduaing sugers, while some
studies have heen made with refereace to seed weight per
fruit, fruit deansity, keeping Quality index, dry matter,



total phenocls, orthodihydroxy rienols, total sugass aad
erude protein >oateat ia fruit alomn vwith fruit yield and
vield attcilutes, A sosprehemmive effort hes besn mede in
the rresent study with genotypes renresenting available cange
ot variation to understand the inhritende axl hetcrosis of
Aaportent yield sttributes in this grop. The new infomation
ds also gemereted on the aumber of gemes and tled: santer~
aztion involved in the inleritase of pigueatstion and spini-
ness oa differeat rorts of the plant and fruit, fmiting
babit and fruit shupa.

Purther studies are needed to fully understand the
genetiz hasis of different fruit Quality parameters in brin-
jal because of many rrobles aesoliated with ugmtifisetion
of fruit Quality. Mut, breedinn of cultiver? ead tybrids
with hiash vield aad improved fruit Quality ia @ arop like
briajel should not he deleyed on this asaocunt. The prastisal
utility of the pretent investigation san be viewed in terms
of jdeati fization of parental lines that 30uld be rrofitably
used in hreedin OGranes «ad poteatial sross sombinatious
whish wsy be used for e~ploitetica o0f heterosis,

The following brvead stemdmgy for fruit vield &
vell as fxulit quality iaprovesnt omeiges £ioa the esults
dissussex! above and Taterial lavestiguted 4n various experi-

ments .

30
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e study of verdebllity dn uitiver zollections
revesaled sutetantial aouat of guastis variation, high
Peritability and high genetis advanze for traits like
auther of fruite per rlant, fruit yield per plan, seed
weight per frult, fruit weight and fruit length whish
aould be fmprowad through sirple selestion.

The 20rreletion analveis indizested the high positive
ass0oziotion of fruit surber, fmuit weiglt and fruit
length with vield. These sharaster® need to be onsi-
dered in <elocticn Programwmes aimed at yield LAproveeat.

The patl: oefficient analysis showed the nmei:um direst
aontriutioa of duys to flower, primary brausher and
stalk langth of fruit oa vield indisatinn their mole
in yield Lwprovenente.

nz aalysis revcaled anorwous amuat of diveraity

prasent in the ultivare 0llected £208 varidus Dag-
30as for diifecent trait?. Gwmetisally diverse
3lusters that ek3ellal for diffevast traits weud
jdentifiat £frot the roint Oof view of future dreeldim

ProJramon o

The present study hes =learly indizeted Surys, Gokak
Jozal énd Pusa Brairav and Yuoe Krantd & 900d geaeral
soviners for fruit quality Pacrametess, vield and
vield attrihutes, white Sate Losal was the bhest generel
gsonhdaes tor most frult quality pesemeter, exlept
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sudgars, If efforte to emnhanze fruit vield along

with improved fruit Juality are to be suscess@l, theve
five pareats may be used in future breedin; projramse
to dewelop high yieldiny and hich fruit quality zulti-
vars or hybridgs.

Tre high per gg prerformamse Irumsce S x 7, 3 3_9. Sx 6,
6 x8 1lx 10, 2x9 and 3 x 6 vere found promising for
vield and fruit Quelity varianles as sompored tO best
variety (Pareat). Therefore, it is wortiwiile to use
these crusses in recombination breeding programie for
simultanecus improverent of differeat Guality pare-
meters along with fruit yield aand uouwns the superior
transgransaats.

The top yielding 1S hybride nswlv, 1 x 7, 1 x 6 1 & 10,
2x3,2x9, 3x6, 3x9, 3xi0,4x9, 4x 10, Sx6,
fSx7 Sx 10, ¢ x € and 6 x 10 could be gtevted in
different lozstion® and seaTons to ideuatify stasle high
vieldins hybrids aloag with desirable Quality asttri-
hutes for diffezeat regicus. Of these, the best navely,
6§ % M, SX & end 3 x 9 20uld be eiploited somueraially
a® they have high yield ~omliged with maximus desirable
~gality ettributes,

Tre presenze of "ignidficest end predomineat additive
effeats for LAmportant fruit Guelity pareameters, yield
and vield attoiiutes indizeted the possibility of their
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improveirent througt. maveational methods like pedigres
end hulk method of breediag. However, the existense
of sigaifizant and substatial aoo~additive cffuats for
the £xuit Quality parameters, yield and vield attsi-
hutes indisated tlat diredt selestion uader sel fin)
would mgua the partial exrloitation of the geactis va-
ridation that e<ist in the material. For tre full har-
veoting of tle existing variahility in the masterial
studlied oad tO ashieve 7imultaneous dsproveeat in frudt
vield and fruit Qquality, methods like bipsrentéel mating
Of remrrent sglestion mgy be followed. altermctivelv,
multiple 3r0stes usian rromdsing Iroeses would also e
relpful. Tre hybrid® showiaqg hiqh DEf 8¢ performan®
over tle best variety zould ke used depmmdiag upsu their
aquality pardrecters, Double 3rcsses between there
hybrid® would e profitasble to isolate desirsble tyres
with eny Quality attrimutes aloag with yield.

Rutuze ligg @£ work

Based o3 the preseat iavestigatioa, the £>3llowiag

suggestiont are made for the future.

i.

Tre variabhiliecy of different plaat m:phologizal and
fruit related shardster were studied in the collextions,
The variability o regard®s fruit Quality related bio-
shemisal para cters may ' determinoed tg identify usetul
soursey for these paramaters in zollestions.
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Prodsin) Pareats, «nd 3roesus for fruit Quality, vield
and vield zorponeats have bHeea identified, The expe-
shments on sta'dlity of these genntypes over environisat
4n resrest of yield, yvield lomronents a3 quality
related parametess saa be taken up to identify stable
lines .

Potential parents and grosses identified sen be WS
use of for understundiag of genstiss of frult Quality
paremetery preferably through gens:ation Meea saalysis,
T™he muther of Ironses should be limited O two or throe
to gex:rote lame plent ropulation ia 41 fferent geue-
Lations .

Segregating ropulations of 20m@ of the promising Iroescs
sun he studied for further selestion ond eveluation
hased on differsnt fruit Quality reraeters, frult
vield sad yield pogents to forwmlate selextion
stratenies for the simultagecus Arpsove et in fauit
vield and fruit Guality.

The wasumer’s preterepn~e mainly depends upon fruit
20lour. The genetis® of differeant gruit Zolouration
pettems 234 ne estadlis: ed ocn firm lines oy study.ng
mritme 4a differant Jonmtrasting rarents,
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e investigation was uhdertaken at the Main Regearch
Station, University of Agricultural Sciences, Dharwad for
studying the genetic variation aonld diversity existing for
different moryhological and fruit characters, the pattern of
association between yiald and related characters, heterosis
and genetics of yield and fruit Quality parmmeters and ihheri-
tahce of qualitative characters in brinjal (3Solanum melohigeng
Le)o 1t was also intended to identify material that can be
used in future breeding programme for developing variecties and
hyprias with high fruit yield as well as fruit quality, ror
the purrose of obtaining information on above cbjectives,
three different exjeriments were conducted, The results and
the conclusions drawn for different experinents are sumnarised

below, experimentwise,

Se1 Yapiability, correlrtion and ajyersity smong
gollected genptypes (Experiment I)

Seventysix gehotypes were evalusted in randcaized
block design with three replications auring kharif, 1990 and
the observations were made oOn individual plant basis for
various morphclogical and fruit charscters slong with fruie

Quality parameters,

1. The gelotypes differed significently for fruit yield,
yield attributes and fruit rel:ted charascters, Modecate
tc hiyh jenetic coefficient of variation (GCV)E high
herjtability coupled with high genetic advance wers



observed for fruit yield, number of fruits, seed
wveight per fruit, fruit weight and fruit length, It
indjcsted that simple selection will be effective for
improvement of these fruits, Low genetic coeffi-
clent of varistion, high heritadbility and lov genetic
advance were observed for days to flower and fruit

aensity.

Xoderate GCV, moderate tc high heritability and mode~
rate genetic advance weare recordec for plant height,
plant spread, primary branches, secondary branches,
fruit girth, stalk length of fruit, rind thickness
and keeping Qquality index,

The correlation studies indicated that fruit yield
was strobgly correlated with mumber of fruits, fruit
length ond fruit weight, while negative significant
association was observed between fruit yield aid
keeping Quality index of fruit, The fruit yield vas
Regatively associated with fruit dengity, and positi-
vely with stalk length ¢f fruit eppreciably., The
remaining characters hal weak a2sscciation with yield,

Fath analysis revealed that direct contribution of

days to flcwer, pfimary branches and stalk length of
fruit were of higher magnitude on £ruit yleld, However,
inxiirect ositive contribution of truit weight, fruit
length and fruit girth were appreciadble vo effect yield,
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The direct and inajirect contribution of days to flower
were naximum on fruit yioeld,

D’ analysis indicated enormous diversity =mong the
callections, The 75 gelloctypes were assighed to seven
clusters of which cluster VI (with Pusa Purple Long
and Pusa Bhajirav) was strikingly diverse from others,
The maxisun number of getiotyres (59) were iB cluster I
with least intra cluster distance., The charactefs
that contributed to diversity were mainly, fruie
yield, bumber of days to flower and other fruit para-
meters, The pattern of genetic diversity was not
gelated to their present gecgraphic distribution,

(Experixent 1I)

Tan parents, White Madhapuri (1), Higne Dorle (2),

Gare Local (3), &M 135 (&), Surya (5), Gokek Local (6),Malepur

local (7

o Taiwan JNaga (8), Fusa Kranti (9) and russ Bhairav

30

(10), vezre crossed iR all possible cambinations (excluding reci-

procals)

to producs 45 Tys and gvaluited to obtain imformatiocn

on hetercsis, combining ability ead gene action for fruit

quality

parameters, yield and yield attributes,

was conducted under irrigated conditions during rapbl~ summer

199152,

Obsurvastions were recorded on 22 characters related

to fruit yiald and quality paramoterse.

The experiment
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The sslient findings of this expcriment are i

Substantiasl diveraity exiasts anong parents and F. g for

1®
all 22 characters studied except primary branchgs and
stem girth in parents, The iBteractions due to parents
vs hybrids were sighificant for all characters except
primary branches, stem girth, fruit length and stalk
length of fruit indicating owerall heterosies for 18

characters,

The freuancy ani megaitude ¢f hetercsis i desired
directicn were more for charscters Darely, =ays te
fiover, fruit yielc, pumber ¢f fruits per plang, platt
height, rlant spreed, fruit weight, fruit length, fruit
girth, rina thickness, dry matter, crthodihydroxy
plhiencls and reducing sugar content in fruits, while
hetercais £0r primary branches, seccadary branchas,
stem girth and stslk length of fruit was low iR maghi-
tude, The heterosis for fruit dengity, seed weight per
fruit, total phelols, total sugar and crude protein was
more towards undesired direction,

Pifteen crosses ehibited significrnt pesitive hate-
zosis over bast parent for fruit yield, rmong these,
the tor yielding Gokek Local x Puse Bhairev (6 x 10),
Surya x Gokak lLocal (5 x 6) and Gare Local x Huse Krenti
(3 x 9) exhibited maximum heterosis of 72, 65 anu 58 per

cehit over best parent for fruit yield asnd also for
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different fruit quality parameters and yiela comjonents,

These hydbrids can be usel for exploitation of hetercsis.

The significant heterosis in desired dircction recorded
for ajfferent yield related characters along with yiela
simultanecusly 18 hydbrids., Such potential c€rosses were
1x8 1x10, I x6, Sx7 6x8 and S x6 (Days ¢to
flower)y 1 x8, 3 x6, I x9% ¢ x9 and 6 x € (Mumber
of fruits per plant); 1 x 7, 1 x8, 2x3, 3 x 10, ¢ x9,
4 x 10, 6 x @ and 6 x 10 (plant height)y; 1 x 8, 1 x 10,
2x3 €x10, Sx6 and S x7 (plant spread)y 1 x 7
and 3 x 7 (fruit length)y 2 x 9, I x 6 ana 3 x 9 (Prust
girth) and 1 x 7 (fruit weight), The increase in
yield attributed to hetercsis for different yielad
related parameters in above hybrids,

The potential crosses ®xhidbiting significant heterosis
over better parent for different fruit uality para-
meters were 3 x 9, 4 x 10, 5 x 6, 5 x7 and 6 x 8 for
kee; ing Quality index of fruit, 1 x7, 1 x € 3 x6,

I x 10, 5x6, ST 5Sx 10 and 6 x 8 for rind thick-
nessy > x 7 for Ary mattery 3 x $ and 3 x 10 for total
phenols, 1 x 10, 2 x 9% 3 x6 ana 3 x 9 fcr ortho~-
dihydroxy phencls, 4 x 9, 5 x 6 ami §S x 7 for total
sugar, S x6, 5Sx7, Sx 10, 6 x 8 and 6 x 10 for redi~
cing sugars ahd 2 x 4 ana 3 x 4 for crude protesin in
desired direction, It matcacw}i:fi'i"é’m- improvement
of Aifferent fruit quality param:<ters along with yield
in sbove hybrids,
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Predcminantly adiitive gene action was evident

for primary and seconddary branches, stem girth and
stalk length of fruit, while adliitive anc nobe
additive gene sction was epally important for fruit
yiela reor plant, fruit number per plant, fruic
weight, fruic length, fruit girth ana fruit Jdengity,.
The predcminsnce cf non-additive gene action over
sdiitive gene sction wvas abserved fof days to flower,
plant height, plant spread, keeping Quality index,
rina thickness, seed weight per fruit, dry matter,
total phencl, orthoaihydroxy phencl, total migar,
reducing sugar and crude protein,

Surya (5), Pusa Kkranti (9), Gckak Local (6) and Fusa
Bhairav (10) cbserved to be the high general combiner
for @differant yield components and fruit Quality
parameters, The pareuts with signific-nt gca effects
for different characters in desired  direction were

3, 5, 8 and 10 for earlinessy 6 and 10 for fruit |
vyields 3, 5, 6 and 10 for number cf fruits per plng,
1,5.6,7 and € for plaat heighty 5, 7, 8 and 9 for plant
spread; white Madhapuri (1) for primary branchesp
Malspur Locel (7) for primary ana secohdary branchesy
7 and 9 for stem girthy 4, 7, 9 for fruit w:ight,

6, 7, 8 9 and 10 for frxuit lengthy 1, 2, 4 and 7 for
fruic girthy 2, 3, 5 end 10 for stalk length of fruie,
1, 2, 3 for fruity densityy 6, 9 ana 10 for keeping



9.

10.

11,

313

Qaality indexy &, 6, 9 for rina thicknessy 3, S, 6,

8, 9 and 10 for seed weighty 1, 4, 10 for 4dry msttery
10 2, 3, 4 and S for total rhetiolsy 2, 3, 4 and 5 for
orthodihydroxy phenoly 5, 6, 7, 8, 9 and 10 for total
sugars and reducing sugars snd parents Higha Dorla(2);
Gare Local (3) and sM 135 (4) for crude protein,

Th-re was ¢lose relation between number ¢f hybrids
showing high overesll sca and high owverall heterosis
wvhich indicated that major sca effects could be

accounts . id terms ©f heterosis,

The frequedcy of crosses with high overall hetercsis,
hich coverall sca status and performance status was ma-
ximam in combination of parents with high x low gcas
status (H x L) compared to H x H and L x L,

The occurrencs of diffsrential frequencies of hetero-
tic erosses in varicus divergence clasacweas relsted
to parental divergence and/or specific combining
ability of the cross, Moderate divergence class re-
corded maximum frequency cf high heterctic hybrids,

Eleven hybrids exhibited h‘qh overall performance,
Mong thess hybrids 1 x 10, 2 x 9, 3 x6, I x 9 5 x6,
S x7 and 6 x 8 showed significantly superior yield
over best parent, These hybrids could de exploited

in recamdination breeding programme by cambining

the features cbserve:l in resyective poguletions to
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Krighna Kati and white Madhapuri, their ’1" Izo. BC

314

build ur hew populations with maximum desired uality
attributes along with yield,

i8kegdtance of _Malitative characters (Experiment 111)

Three contrasting varieties namely, Pusa Ruryple Cluster,

llmd

BC, generations were grown during Xharif 1991, Pollowing
ware the important findings of the study,.

1.

3.

4.

Inheritance studies indicated the involvement of
three to fcur rairs of genes fcr different characters.
The parents differed in single pair of gene for the
character pubescence pigmeitation in stalk and calyx
of fruit,

All ) ratiocs were segregating im a manner that was
expected in BC, gencration

Common characters in the crosses involving a common
parent had not shown similar gohe imteraction for
picment £ fon 40 main stem, basal leaf vein and
terminal leaf vein,

Different gene interactions were cbserve. at differ-
ent developmental stages indicsting different sets
of genes operated at these growth stages of same
character Ramely, pigmentaetion in midridb, vein,
pedicel, calyx and pubescence in pedicel and calyx
ahd presence of pubescence im pedicel,
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Trigenic r, ratioc of 45 purple, 19 green were postu-
lated for pigmentation in main stem, branches, basal
12af vein and terminal leaf vein in cross II end
branches, basal leaf midrib, basal leaf peticle,
terminal leaf petiocle, and flower calyx in cross 1
indicatimp che basic gene add two compl ementary
duplicate genes £or coktrol of pigmentation in sbove
plait parts, The ratio of $4 purples 10 green ob-
sexved for pigmentation in jubesceice of flower pedicel
oRd calyx indicating the action of eky two of the
three compl mentary duplicste genes, wvhile pubescence
of stalk of fruit showed ratio of 27 rresent: 37 absent
indicating three complementary genes, The fruit shape
segregested iRto 39 elobgated S round indicating ome
basic gene, one inhibitery gene and one anti-inhibitory
gene for the control of this charascter,

The tetra hybrid P ratics were observed for pigmenta-
tioh in main stem and basal leaf vein (162 purple: 94
green) in cross I, terminal leaf lamina (crosses I and
I1), termina)l leef midrid, terminal leaf vein, pubesc-
ence in calyx of flower and pubescence in calyx of
fruit (147:109) in cross 1) pigmentation in pedicel,
petal and petal line (189:67) cross I, thorn 4in pedicel,
calyx of flower and fruit (195 rresent;61 absent) and
fruit colour (195 purrlesbl white) 4in cross 11,

pubescence oh pedicel of flower (81 present:l?s absent)
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end froiting habit (81 mobecluster:s 175 cluster) in
cross 1, pigmentaticn in stalk, calyx and fruit(129:127)
in cross 1 and thorn ob leasf vein (117:13%),

7. Purrle pigmentation 4in different plant parts ahd pre~
sence of thorm were found to be dominsnt over gresn and
sbseiice ¢f thcrn, respectively, These characters in
above medtioned plant parts cait be used as suitable
ganetic markers to identity '1 hybrid at seedling stage
and confirm purity of seed lot during commercial
exploitation of hybrids in brinjal,

Strategies for improvement in yield #nd fruit Quality
in brinjs]l =0l future line cf work have besn discussed,
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APPEREDIX Is <The Meteckological dats for the cropring se2schs

— e pe—————
-~ o ——r.

SR AR e e e > ‘i A - <o

Rainfall Average temperature werage
Yeaz/month pait N relative
~—FSTee FlETmET  hemidity(X)

4290

Jamia 2s.1 ;001 . 1;00 "
m:z, 0.0 4.1 15,3 @
Rarch 0.0 34,9 17.¢ L )
April 36.3 37,6 1S.1 62
Ray 115.7 33.4 20,8 .
June T3.6 27 .6 20.4 L 3 3
uly 123.6 26,1 19,7 ]
mgust 121,.6 25,9 19.9 2
September 29.0 28,1 19,6 o6
Rovesber 56,8 29 .4 16,9 L )
4221

Jeamiary 0.0 31,0 14,5 78,0
February 0.0 33.8 15.4 7%.0
March 0.0 36,5 19.4 68,0
April 87 .0 35.9 21.2 64,0
Ray 159.1 6.3 0.9 65,0
June 344,98 a%.3 al.1 82,0
July 160,.5 25.4 20 .6 92,0
Mgust 122,2 25,8 20,3 $1.0
Septenber 89.8 891 19,8 82,0
Cetober 125.6 9.7 19.4 81,0
hovenber 3.4 29,0 16,1 62,0
Decenber 0.0 28,5 13,8 82,0
4222

Jabuary 0.0 29.4 12,7 81
Pebruary 0,0 32,0 15,9 Xi)
March 0.0 3.1 19.3 ( ¥}
April 18,0 37.0 20,8 és
May 81,4 35.3 20,8 67
Jube 181,.6 306.0 20,7 81
July 8e.7 27.4 20,3 87
mgust 107,.2 6.4 19,9 87
Septemsber 121,3 28.8 19.3 84
Qctcber 94 .6 29e1 19.5 8¢
Noveader 136,4 28,7 16,9 83

Descember 0.0 7.2 11.4 87







