EVALUATION OF BHINDI HYBRIDS
B - FOR -
YIELD AND ITS COMPONENTS

~ SHEELA M. N.

THESIS .
s_ubmitted in partial fulfilment of the requirement
' for the degree
'MASTER OF SCIENCE IN AGRICULTURE
Faculty of Agriculture '
Kerala Agricultural University

Department of Plant Breedlng
College of Agrlculture S
' .Vellayam - Trivandrum .

1986



ii

DESLARKIZON

I hereby declare that thds thesis ontitled
“iyeluation of bhindd hybrigs for yisld and its
gomponents® is a @@ﬂﬁﬁiﬁé-f&@éﬁé ok r@géaﬁﬁﬁ.wmxk
' ﬁ@ﬁa by & &uxiﬁg the c@uﬁéw of resesrch éﬁ@ that the
ﬁh@@ia h&&:ﬁﬁﬁ-ﬁﬁﬁviﬂuﬁlf formnsd the basis ﬁ@f'ﬁhe
avard to me of any degres, ﬁi@l@&&i aﬁ&@ﬁﬁaﬁﬁship,
fellovwsilp, or Other similar titlae, aﬁvaay other

Unlvereity or Soclotys

Vellayani, : SHBELA Male

30mBa] 986



iii

CHBREIFPICATE

Cortifiad that this thesis, entitled

sgyaluation of bhindi hybrids for yield snd its

components? is a record of ressarch work done

independently by Kumagl. SHBEELS RMeds wunder ny

‘guidance and supervisiocn and that it has not

seavicusly formed ths basis for the award of any

iegras, fellowship or assocliateship to har.

Vellayanie.
I0me] 35@;

3= -1 1 -~ te A -
DEo B o MaHIKANEAN BalR
ehalrmnan

alvisory Doard
profespor of Plant Breeding



iv

APPROVED BY

Br.Ps HANIRANTAN NALR -

. ‘_-. ) - »A I/ ..} .
2. BRLS.Gs SREEKUMAR | /é@/

3 3&&9&& Bﬁhmmfﬁﬁﬁﬂ 55 AR O

/

7/4 AR
(’)v S PACAmISAMY )
Emwt %ﬂ”“"‘“



ARKNGRLEDCEARNT

It i3 my pleasant duty o exgr@éarmy deep sense
of gratitude and indebtedness W oy @uiéefﬂﬁ-§pﬁaﬂikantan
Nalr, Protfessor of the Departnent of Plant Breeding forx
suggesting the project work, excellent and patient guldance,
‘eritical suégesﬁi@hﬁ and @athuﬁieﬂﬁia—@he@ﬁr&g&m&ﬁt éuring
@h@iawuraa-éf my sbtudies and in the prepegation of the

thesid.

I extent ay h&artﬁeiu thanks anﬁ indebtedness o
Drs VeGoginathan Hair, Professor and Messd of the aegartmant
of Plant Breeding for his valuable advice and constant
éncouragenent thoough out the course of ny éﬁuﬁi@ﬁ aﬁﬁ for
gzaviéiﬁg the nocessary fagilities for caprying out the |

raessareh vorkes

1 owe immense gratitude o Gri BeGaBreckumar,
assistant Profesgoy of Plant Breeﬁiﬁg xar his constructive
and helpful cricicismo and for making valusble suggestions

in the prepsration of the thoesisg.

i place on record my gratefulness to Bri.R.Bala~
krishnan Asan, Assistaat profassor of Agricultural statiﬁgies
for the help im.@aaigning the fisld experiment, statistical
analysis of data and for making critical saggastions in the

preparabion of the thesis.

Heele)

.3
S
[&N

iﬁ



vi

I extent my gratefulness to DrsS.Hesurthy, Scientist,
.G;T.G.ch, ﬁre@?aﬁyam. £or his valnable assistange during

the chenical a agsay carrle& cut at the Instituma.

i wish to acknowledge my sincere thanks to Sri CoT'e
'.Mu&unaan. Technical Assistant, Pepartument of &gricultural
Statistxcs. for his help in the c@mputer analysiz of the
data, Srm LeRzdhakrishnan & ?attip a@niar Gffice Su@arimteﬂﬂent
£Qr the axcallent and noat typing oOf the thesiz, Sri.
Knriakose fox his he;g in taking photographs aad all others
who helped me direetly‘ax.inﬁ;r@cily in the preparation
ofhthesis s - - |

I am thenkful to the staff and studeants of the
Department of Plant Breeding for the sincers help extended
€0 me through out the gesearch gregramﬁ@., |

i also thank £he ICAR for the fellowship made
available to me during the course of Pa&trgxﬁauata-pr@grammeo

 Lastly I am highly indebted €0 my gaxeatw and
brothers without whose prayers, blessings and enc@uzagement

 this work would not have been possibles

SHEBLA MeNa



L.

2

3e

4

Lx
*

Ge

iy
4]
. 1

LNTRODUCTION

vii

)
Lo
i3

»ey

REVIEN OF LITERATURD o

HMATBRIALS 280 HETHOLS P

[ XN

LR X ]

LR A 4

ane

anam £} Bonem

L6

eew

LR 4

22w

L N 3

LR

L N

LR

118

14€



.

10

i3

i4

viid

LIST OF TaBLES

IR S AR S A S

Range, population meenfoand genetic
parameters of different chisracters =
First trial

Range, population meer and ganetl
parareters Of different characiers =
Second trial

Ccorrelation coefficient - dcial 3

H

Gorrelation cosfficient = Trial £I

The mean veluss of parents and hybrids
end heterosis in percentage - Days ©o
flower -

the mean values of parents and hybrids
and heterosis in percentays - First
frulting node

The mean values of parents and hybrids
and heterosie in paorcentayge = Hal
laal area

The mean values of parents and hybrids
and heterosis in percentage ~ Nuaboer
of fruits par plant

The mean values of parents and hybrids
and heterosis in percentage - Humbsr
of frults on main SLEem

The mean values of parente and hybrids
and heterosig in percentage - Humber
of frulis oa branches

The mesn values of parents and hybrids
and heterosis in percenteygsd - Length
of frult '

' Phe mean values of parents and hybrids

and hoterosis in percentage -~ Girth of
fruit ‘ . .

The mean values of parents snd hybrids

and heterosis in percentage - Weight of
single fruit

The mesan values of parents and hybrids

and hekeroeis in percentage = Weight of
fruits per plant

69 =70
74
7%

82

24

87

89

80

92
924
95

37



TABLE

i5

16
17
ia
i9
g@
23
a2

23
24

5

27

28

ix

LIST OF TaBLES { CONTDa)

The mean Valuas of parents and hybrids
and hetexosis in percentage ﬂumb@r
of saeds per fruit

The mean values 9f parents and hybrids
and heterosls ln pergentsge - Humber
of zpldges per fruit

The mean values of parents aud hybrids
and hetexosis in pergentags. Hunber
of flowers pewx plant

The mean values of parents and hgbriaﬁn~
anc heteroeis in p@rcentaga - ?ruiﬁing
phase

The mean valuss of parents and hybrids
and heterosis in percentags = Numbar
of non-bearing nedes :

- The mean values of parents and hybrids

and heterosls in percsntage - Hsailght

of plant

The nean values of parents and hybgrids
and heterxosie in percsntage - Number
of branches

The mean values of psrents and hybrids
and heterosis in perceontage - Girth o
stem

The mean values of parants and hybrids
and hetermsis in percentage < Percentogs
of fruit set

' The mean values of parents and hybrids

and hetercsis in percentage ~ Yellow vein
mosale disease scoring (Prial 1I)

The mean values of pavents and hybolds
and heterosis in percsntage - Pargehtage

0% shoot infestaulon by Zariss witella (Fbe)

The mean values of parents and hybrids and

- heterosis in @&*ﬁﬁnta@a— Percantage of frult

infestation by fSarlas vigells (Fb.)

The mean values of parents and hybrids
and hetercsis in psreentage- Grude fibre
content

00

102

03

105

107

108

110

111

113

115,

11¢

118



X

LIST OF PIGURES

et e

Pigel pre-bearing and bearing periods |
in parents and hybrids ‘ 53 - 54
Fig.2  Humber of Eruits per plant in |
parents and hybrlds 53 -« 54
Fig.3 Léngth of fruit in parents and o
hybrids . ' : 56 = 57
Figed “eight of fruits per plant in
parants and hybrids 56 « 57
FigeS Yelloy vein mosaic diseaseé o
gcoring in parents and hybrids 65 = 66
: \
Flg«6 crude fibre content in parents .
and hybrids ‘ 65 « 66

PigeTa Diagram showing correlation
ampng importent attributes in.
bhindl PFirst trial T - 81 - B2

FigeTo  Diagram showing correlation
among importent attributes in

bhindi- second trial | 8l - 82
Fige.8 proportion of the desirable
. and undesirable standard heterosis -
displayed by the hybxids 81 - 82

Rt ond ]



.

]
13

LEST QF PLATES

Plate 1 ‘ViaW'Qﬁ‘the experinental field

Plate 2 selection 2-2 = Pemale parent ¢f the first
r.am cdnigg hybz‘iﬁ (ﬁ(}th day after planting)

Plét@‘z Ei&&@ﬁun&a& - Hale perent of the £irst
: raaking nrbsim {60th day‘aftez planting)

Plate 4 = Sslection 2-2 K XKilichundan = the fizst
- ranking hykrid &huw&ﬁg metdmam h@t&:@yis
(Gﬂﬁﬁ ﬁay afcer planeiﬂg)

Plate Sevendhari X Kilichundan - Zecond ranking
‘ hybric of the study (60th dey after planting)

Pplate 6 Comparison of fruit characters of
: Pusa Sawand X Sevendnhari (4 % 6) and its
parents.

plate 7 Compariscn of fruit cheracters of

Gelection d-g X Hilichundan ( 5 x 2) and
itﬁ parentg '

Plate 8 uempari&cﬁ F truiﬁ charact@xﬁ of selection 2-~2 X
sevendhard ( § x 6) an@ its parents.

Plate 9 Comparison of ﬁruiu charactersg of Savendhari X
. keringal locak { 6 % 1) and its parents.

Plate 10 Compazison of £ruit chsracters of Sevendhari X
: ; Kiliuhaaﬁan { ¢ x 2) and its parents.

Plate il Comparison of ﬁguiu charsoters of SevendhaCfi X
: - pilicode local ( 6 % 3) and 18 parents.

O oTe £



INTRODUCTION



1. IUTRODUCTION

Vagetables play a pivotal zfole én anan diet by

. virtue of its noble attributeés by providiag nau:i&ﬁmeﬁﬁ

o tha ﬁ@d@ pegldes being sble to guggly the rcughaés whrich
the bhuman b@éy r@quiraa; The dwpertance of vegetable

dishes has now become iaaraasimgiy gwake anong western
countires, where pon-vegetacienism was douninant hithertoe.
vag%ﬁaxianiﬂm'aa a4 way 0f life has been accepted iﬁ Britaln
in order to Sronsct the éizgula%@xy systen of uﬁa Bodye
@u&tharm@rﬁ,.th@ yﬁaﬂucti@aAgaﬁ@ntial pey unit area of

these categories of drops surpassses niagny folds all other
cropse It has been. gstimated that £or the well b@iﬂg oL é
numﬁn béing a oinlmun of 300 gm of vegatablas afs required

; @ar.aay. Fhen the ga@ulat&@n OE Kmﬁdld is t&ﬂeﬂ.inta agcount
istﬁ,@76 tons of vegetables are needed to cater 0 this -
demnande ﬁuﬁ-&hé prasent mzw%uctimw stands neal £,04,865 gén&
(W@%&S, 1964} and the gap is to be £ilied in the pear futurge.
Lack of pﬁﬁ&uﬁtién mvﬁanﬁial iz one of the wmajor constreints
in the way eof achieving the goals ﬁataragih zmedxng has been
amgiy:prQVﬁéfﬁﬁ be an sffective tool in augm@ating_th@ PEOG-

ction potential of Vegatables.

sculunt&ﬂ (ua) toench) is a me mbax'

of the “alVvaceae fanily which eccuples an important place

among vegetadles on eccount of lts tender green Iruits.



Further, Shindi is one of the choice vegetables grown
extensivaly in India in Kitchen gézﬁe&s and market gardens
as wells Bhindi is also a crop of signliicant putritional
value, Eesides its use as a veg@ﬁablm Bhindi hes an argay

of industriasl sond wedicinal uses alsOe

The chromesone number of Bhindi is éé higﬁ as 130.

(Foshi and Havdéas, 1956). @ualmaacnus ESWﬁlmﬂtub is rsported
as_ an allopolyploid, a conclusion reaanau f:am Gb servations
of its hybrids with other species. sesplt to lts hxgh Gl
goma nuzbst tha species behaveses diploids. Bhindl responds
well to br@eﬁing aﬁﬁart& ang is easy to ﬂanagﬂ {Hartin and
Rubaite, 97&3; Its guick growkh, duration and photo insensie
tive nature snable the farmer to cultivete the Crop round the
veurs &m fnGia and abraaﬁnganatia improvement ol okra hes.
peen cenbred on seleoctions Bubt recently attewpts ale undlerway

to popularise inﬁef?afi&%al hyaﬁids.

The culaxvﬁuaa varieties aﬁ thndi are heterosygous in
conptitution inspite of its sdeptation for self pollinagtione.
An outeros sing range of 11.80 =~ 66.00 per céat was reported
by ﬁagtia {1983), Satural crossing ig abt fibu@aé o the
entonophilous nature of thé i&@W@rﬁq soney bees and black ants
are obgerved to be the chief agents of cross poliinatipn.
The ease In em:sc:‘uiaﬁie’n and very high percentage of fruit

setting point towards the'pO$sibiliﬁieé Gﬁ'axp;@i@atimn of



. hybrid vigour in bbindi. Heterosis breeding as a tool
£or ganetic improvement in bhindi has been advocated by

many earlier uorkers.

The eean@mi@Jtraits sush as eavlinsss, yield of
frult, disease repistence and guality are scattered in
different cultivers. & wide spoctrum of variatlen &xﬁ@ts
in this arap.-és su¢h the sQOpé for heterosis bx&eﬁiﬁg

as a wegns Of genetic improvement is immensds

The pressnt study envisages evaluatlon of the
performance of six top rankiﬁg hybrids already identified
in an,@arliek ﬁiial (ﬁala@bandxan, 1984). on larye scale
basise The pavent cultivers were selfed for a single
ganeéatien and théen the inbreds were crossed in gelected
combinations. The six hybrids and six parent cultivars
were evaluated by conducting twe field trials (January
to april and April to duly. 1985) at the Department of

‘Plant Breeding, College of Agriculture, Vellayani.

The various blometirical technigues were emplcyed
'in six parents and six selected hybrids of bhindi with a
view to analyse the genetic variability between parents
and hybri@s. yi@lﬁ>ahd its cémp@n@nés,gmxx@lati@n¢

&iﬁferéut types 0f heterosis and to £ix parents and hybriﬁ



combinations suitable for proper utilization in vegetable

improvensnt Prograivd.

The investigation rovealed that heterceis breeding
could be eﬁ'fectivealy enployed as g potent tool in augmente

ing the yield potential and allied sttributes in bhindi.
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2- REVIEW OF LITERATURE

gventhough Ehindi gsgulentus (. )Hoench)

Apelnoschus
is a self poliinaved crop, the populaticn is found to ke
highly heterogensous ﬁua'%ﬁ-gutmraﬁéing. Habtural crossing
ig attributed to the entomophilous natuse of bhinéi Elovers
Honey baes and black anks were observed to be the chief

agents of cross pollinations

@h& extont of natural ﬁxasa'@éllinamiwn wﬁs reported
by different authors. Putewal and Rendnawa (1947) reported
that natural cross pollination in okra varied £rom 4.00 ta
15.75 por cent, aversge b@iﬁg 8475 per cent, Accordlng €o
Venkatarameni (1953) the ampunt of aatural crpssing ranged
>£rsm 3147 per a&ﬁﬁ €0 4040 per cent dapending on tha distance
between the two parents. Choudhary and Aocthei Choomsal (1970)
observed that Cross pollination in okra ranged from 3.54 o |
.16 per cente Shalaby (iﬁ?E) reported natural cross pollina=
»timn of 943 per cents The perceantsge of cross pollination
oftcen goes 0 upte 422 per cent as aboserved by ﬁiéi@ie%i
aﬂ@’?ansgvaky (1??4)» according to Rame {(1976) the natural
cross pollination due to insects in okra accounted to 3.05
per cente Martin and Ruberte (1978) showed that cultivated
varietieyg axﬁ»@xpéaﬁed o be somewhat heterOgygous inspite
of obsarved uniformity. Hartin {1983} alao r@pcrteﬂ'an

outcrossing renge of 11.8 = 60.0 per cent in okrae



a3 a result of this high degree of cross pollina-

tion, large num@af of cultivars in this species displsy
wide spectruin éﬁ-Variétian;ﬁith’fegard to the economle
traits. Hany of the yleld componenis have high estinates
of hwritabglity and genetla advancéw 3igni§icané positive
heterosis has bean reparaaé in cﬁa ses betueen giiferent

- cultharsw Secause of the high &mgg&a g hu%wrﬂﬁiﬁ amswn
by thiz Crop, tha'aémmgxcial utldization Of'hgbrid vigour
khzaﬁgh ehe devalapmen@-aﬁ hybrids with high yiel@ paﬁ@nc
tial assumes paramount Amportance. Genetlc evaluation wiil
help us to find tha g&ﬂeﬁicallJ superioy hybrids which

waulm;gaxﬁorm'wall at least for two 0 three 22as0nss

2.1 GEUETIC PAR&N”MWQS HHD bORRLLATIMh SETUDLES IN BHIRDI

2.1.1 Yield ond its components

Z2elelel Genetic parameters

Trivedl aﬂﬂl?rakash 41969} shservad greater valfla=
bildty in the,yiel' montr&butiug £ruit charascters, length
and thickness of pods a@dkgrgaﬁaz-h&ritabilitj valuas of
74.15 nar cent for 1@ng£h and 63.77 per éenﬁ for thicknesse.
The greagter variamility ﬁl@ag with high hatitabzlity of
these twd chalacters cen impose an eifectiva selection fer

longsr and ﬁhiehar fruitﬁ in bhindi.

ﬁagh heritetillity eatimaﬁes were obs arved for plant

height, days o &l@w@r, yield per plant, seeds per pod and



thousand seed @@i@ﬁﬁ by Padda @ﬁ als {1@7@§¢ -iﬁ a stoudy
by Rao (1972) with 22 vagheties of bhindi, Wiwﬁ variation
with regasd ©o quantiﬁa iva characters was observade. Plant
hoight and numboer QF ﬁ&gﬁ t@»ﬁi@waying showed high genetlg
@m@fﬁiei@mtﬁ oF variation couplded %&ﬁ%i&&gﬁ eatinates OF

he rlﬁab&li@g and gaaahia advandse.

ﬁgah and Graham (1973) x@ﬁﬂ&%@u that @mﬁﬁg the mnajor
yleld Q@ﬁmﬁﬁ@ﬁﬁﬂg £rult length haa thﬁ hi@hﬁ&ﬁ,ﬁ@ritéﬁilétg‘
of B¢ por cont gﬂﬁ the £reit weight hed the lowest, béﬁa§ ‘
rﬁﬁ‘gax gents Tha ﬁa&u&@ §@£ plant height and internods length

wore gbout 79 psr cent eachs

In & study by Singh et ale (1974) with thizey varie-
ties of bhindi, bhigh heritabldity values and @@ﬁimaﬁ%%‘@ﬁ
genatic advance Wore @hiﬁiﬁ@m for frult diometer and £rail
lengths ﬁaﬁk@ta@ @ aﬁﬂi% viald pey plaﬂﬁ’ﬂﬁm 22.49 pex cent
—g@a@ﬁypia coefficient of vatlatlone Zhe g&mﬁtyp&@ge@@ﬁﬁiu
.ﬁiﬁﬁﬁxﬁﬁ'?ﬂgka%iﬁﬁ was highest ﬁ@f‘ﬁﬁ&iﬁ;ﬁi&mﬁﬁaﬁ {47.02 per
Gont) end lowest for mamber of £ruits/branches {000 par cant)
ﬁi@%ﬁﬁﬁxitabiiitg aﬁﬁ_g@a&%&ﬁ sdvance were displayed by
ﬁﬁﬁiﬁ dliameter and fruds xaﬂgﬁhq Genetic aﬁ?aﬁaa axproessed
a5 pescentage of mean was relatively low Zor number Of fruits
per glsat, W@&gh@ of ﬁxai& and sten dlanetars Variability for
yield wag %ximmrﬂiy dﬁg&nm@mﬁ.mﬁ weight. of @zm&t, mammer of

frults per plant end numbar of flowers per plant.



Hajuntar et ale (1974) obsorved high magnitude Of
gengtypic ﬁﬁ%ﬁﬁiﬁi@ﬁ% of varistion for @i@&@a& plant
charagters iike yield per plants aumnas‘mf gvaiﬁs per

"@iana and weight of ﬁgui@‘

| Lal ot als (1977) showsd high phenotypic end
genotyple Varisbility for o1l charcctexs ﬂﬁ&ﬁi@ﬁ exeent
@x yield por plants ﬁa#&ﬁa@ii*ﬁy &%%i@a%@a WOrS high for
all @haxaa@ﬁxa except vield per 31&&@; tha ﬁigh&@t @ﬁﬁi&aﬁ@“
being for days 0 floweriug, interacde length, frult length |
and £ruit hicknesss %ﬁﬁ frult ﬁ%ié&ﬁ@é@ gave thz lowest

eptimate fog genctlc. advances

Studias ﬁﬁﬂﬁﬁﬁmﬁﬁ by Hao end Kulkarad (1977) xav&al@@
'ﬁh@t #ha @@ﬁimaﬁ@a &ﬁ nagiﬁab&;x%y aad expacted genstic
&@v&a@% wers h&gh@ﬂt fow ﬂﬁmb@£~@§ fruites per plante They
adso Qﬁ arved thet nuwber of daoys to flowering was influence
lesa by the envizonment than plant height end nuwber of
frults per phants. High heritability for all scunomic characeer
%xﬁ@@§‘ﬁ%&§h@ in the F, 0f & holE=dlallel cruss iﬂ?@i?ﬁﬁg

six vaxiaiiﬁﬁ‘waﬁ f@ﬁ@éﬁﬁ@;ﬁy Reo énﬁ Sathyavatih (1977)«

hao st sde (1977} @@ﬂ@ﬁ%&@ goed ampunt of genstie vﬁxiébizitg
in tha ﬁ@%&iﬁ%&@ﬁ iaz ald ¢ namtitaﬁivg aamf&aﬁﬁra under studys
?mzﬁh@xa &ig@ heritsbility ﬁgl&&@ Eor days &0 floverings
nhlant helght, anunber Of pods ﬂﬂé.yaala par @mant were also

@%@@ﬁﬁﬁﬁ.by thisms ﬁx@maaﬁﬁyg@ﬁahic advance was toderane lox
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number of pods and yialﬁ»par plant, whebeas the values were

very low for other gharaeterss

Rao énﬁ Kulkarnid (1978) observed the contribution of
height to ths tatai ng&abiliﬁy to be 57.75 per caaa higher

than that of days o Llovwerings

“Eingh and singh (1978 b) f&g@fﬁ&&'ﬂighiy sigaiﬁicant
variaaces due Lo hreatments foxr the ch Eac*er“, nanely deys
to flower, plant height, first Exuiting ncua.'numbax of
branches per plant, internodal distence, frult length,

nunber ng ﬁ@uits'gﬁg'piantlanﬁ vhald per plant.

Kaul et als (1979) observed consldersble genetic
va:xatian for numbor of pods par pianta pod yvield per plant, -

yieldd p@x'mlan@ and nunber aﬁ pods per Qlaﬂt.

'En a idne X t@stex<aéalyaisg'%ahajam and Sharma (1879)
ohoerved high h@ﬁiéaﬁi&&ty gstingtas ﬁ@r'mumbér'aﬁ Eruits,
£rult iahgth'anc éx&it uiamatex Miahga and chhonkar (1979)
reported high hex*&mwzlity. g@ﬁatxa advance and genatzaic
cosfficisat of varistion for aumber of branches per plant,

pods per plant. seeds par pod, pod leagth and plant helight.

In o study 0f genotypse % cnvironmsntal interaction
by Rao {1979), the variance due To gonotypes and genoiype X
anvironment interazction:. was found o be hignly significant.

pays to £lower, number of frudts: per plant and fradit.
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bearing branéhes wers @haarvad.ta bafimpdrcént canﬁribaﬁéra
to genatic aivagunce hy Bingh and singh . (1§79 a) end hence

~ they &sﬁmase& the im@@maafze OE these @harmcmm in augmntm

,mg gaem. "

R 0
I bl

ﬁnrtﬁy and Bavaji (13@6} abaaxvaa appreciable aﬂount

- of var&ability in rasgantieﬁ ﬁ:nit length, numba: of fruits

Vana fruit yield ga: piantq Plant.height. &aya o ﬁlowe:ing¢‘
ﬁtuit 1emgth ané yleld é&ap&aym Mgh h@rﬁ.tab&uty. Days to
,-flauaring was seameﬁ to ba aantxollaa by nvnnadditive gene
' aatian as it had very low genetic advanes. Y:Lald éisplaye&

- 'ihigh autimzma Of genﬁtic aavanw.

. High haritamlity estimatea in the narrow sense was

- faunﬂ gors a11 the eha:aatara smh 25 punber of days to 50 per
‘cxem. Ela;ﬁermg. x;'uin J.engizh. :Eruit s:ﬁ..amamx etc. e,,:cept

‘ yielci pex piant. zmmbar af pocas 'fmr glant and - glmnt height: by

liﬁatﬁﬁaﬁ et &La(i?&@?. '

in a genet;:t;;c a"iwz’géﬁc&‘ & tuay éﬁ- a. saﬁax‘x pggédcjdiglle;
set with 21 Fy _' hyhriésaf ‘ﬁlw;a ,Parthap et sl (1980) found
‘hh‘aft 1&'&@?&2&' {su';- -ﬁzuiﬁ ﬂanﬁributaﬁ maximan w t@%&i éivetgenéa«.
Rao (1939) in a :stuay o8 six populaticns derived f£rom a 6 x 6 _

‘ -diallal CLOSS fauwi thac t:kaa tesponse o armfie.ial ael&aﬁi@n

C waw - gquite anaauraging £oxr fxu-t nunber aa& yiale per plant.

Haxioum heritabili‘t:y in the aarraw sense was mceréed for days

- to flowering followed. by Ps.am h@igh’c. and nmn}wz‘ @3{ frmts paer |



ﬁlann. genetic advance was maximumifor plant height followed
by nusber of f£ruiits per plant and days to floweringe.

uangh et ale{1980) studied 43 genetic stocks of okra
congriding 13 parents ﬁﬂﬁvﬂﬁ hybrids to messurs the genetie
divergence. Analysis of vaﬁianﬁé f&r traateents shoved highly
significant dz‘“axﬁn@a for all the characiers indicatiag a

wide range of varisbilitys

in a st&df of genetic parsmeters and h@tekasis)ﬁag

and Ramu (1981) obtained results vhich suggested the phenow
typie selection for number of pods and yield to be promisings
Hide range ©f pheaatypic variebility was obosrved for more of
the plant charecters studied by Thaker et ale. (1981)s 7The,
génaﬁi@ coefficlont of variation was high for plantc helgit,
loaf area, £ruits per plant, frult weight and yield per
plant. The heritablility values were moderate for plant height,
Exulits per plant aﬁu frult length whereas the paraneters wera
low for leaf area, frult weight and yi@lda High genetic
advance was ocbserved for £ive chatracters namely plaﬂt height,

leaﬂ Araa, frm&t& per plant fruit weight an&.yﬁalu a@r @Aaﬁto'

Palaniveluchamy et ale (19825 Eﬁ@ﬁﬁ%&ﬁ,ﬁhét plant haigﬁt
haé the highest estimates of heritability and gsnetic advance
among the yield componants. In a s%&ﬁy_éﬁ parental and H ~'
gencrations 0f a 7 » 7 haﬁﬁ dlalled éEQ&ﬁ Pagthap 2t 2l.(1982)

reported that first fruiting node and days to 50 per cent



:Eé.amzx':infg were wnder the ca%tsml af additive sg"&ﬁé asction
“wheregs :&ar nwder of ﬁmxﬁ&a ami yi&lfi par plant poth
-adﬂimm an& n@naaﬁaitiva g@n@ aotion g:iayeﬁ thaix' rolss
'mgh na:itab.tut.ar mauplea ws.m a@ﬁ:& iva gene action for
&iz‘m; ﬁz:w.t:inu maa emd eiayﬁ g 1o 5@ x;ezr c:emz ﬁamring
inﬁicaﬁgé that &im@le 39&@@&% waulé be @ﬁﬁ@@ﬁ?@ for
thelr imgmvamenm Por nmwes ‘of fruits and :Eruit; yield

per pla:zt; xmuxmn_ﬁ mm@amm woudd ke &egaim%a.

Vashistha et ale (1982’} | s:e:mrﬁéd‘ significant Qifferéences

ﬁar ya&am par gni.mm and aﬁhear agwmmm charzoters axespt
numz;ez oi ri@ges z;:ses’ ftuié:a Iﬁgm V&%ﬁ‘-’:ﬂg for . :‘aritabuitg and
genctic sdvance for €rults per plant, phant height and root
© length indicated sgope £or improving these charecters. Yield
vamabuity was éayenﬁad aximarﬁ,ly on number of §mits i;ér'

glmt, gzlemt might aud root lmgah‘

. High f@h@f&ﬂtymd and shvironmsntal coefficient of
variation for f’mﬁé&i&l& and nunker of fzults per plant was
cbserved by Balachandran (1983) 'mé&ca@mg grester ingivence
of environmeat o8 | -hhééé céha‘raetars. Ganotypic coefficient of .
' variation was maawmm for parcentage of frult sst follaaa& by
sunbag. as‘z’ nm-bﬁ&srmg mé&aﬁ. nurher of braoches ,,aw ple.nh
nunber of fruits gar: pz._aat;y and £xrulc ifiGS\MQ Relatively high
heritapilicy was manifested by days to 50 per cent flowering,



£lowering ﬁag@tiémelgaxcaﬁﬁag@ of £xuiv @&ﬁ and pumber of
branches per plents Plant yleld dioplaysd l@&'hésitabﬁlity
and 1@w.geﬁ&tic.aﬁV@ﬁa@. The parancunt components of yield,
nansly numagg oi fruits and length and vwelght of iﬁéiviéﬁal
ﬁxait,éi@glag@d moderavely low ﬁ%r %abalit;'&n& genatic
advances The prospects @ﬁ.heﬁar@&iw bra&aigg PrOYramne
seened W by promisiag for ﬁha-imgé&%@m@mﬁ;ég‘ﬁh@s@

@ﬁagwﬁﬁ@rss

2.1s1e2 Corraelation studies oa yield and its components

& nuxber of skudlées were on regoxd githsx%garﬁ o
correlation of the different plant and Eruit charagieristics

in bhindis

' Kohle and Chavan (1967) zeported that yield of okra was
directly corzelated with th@ length end thickness of the
fruig &n&‘aumhﬁf of fruld a @:E plante lin & stg&y éﬁ correla-
tdon in bh&ﬁ i &awﬁnakﬁﬁr? {1269} y&&@f&aﬂ that ylgld per
plant was direct 1y correlated with height &ﬁ plant, ﬁxuit
Léagﬁh. frule gixﬁ% and nusbeg of £ruilts, wheon the varieties
ware consiGered zo a wholes @ﬁ the ﬂtﬁéﬁ hiaing, when tney ware
agonsidered s@yaﬁaﬁély; the only @n%raenwr‘whiﬁh wap found to
be highly significant ané;gaa&tngiyxawaaaiazﬁﬂ with yield
was the &@ngth-éf ﬁh@iﬁ?ﬂit. Padds et ai,§1$?ﬁ3 observed posie
tive aaxxﬁkat&dﬁ batyeen days to flowering and seeds per frult

4

OnLys
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Other cozzelations between yleld ond its components werd

found to ba nonsignificant.

Signliicant poeitive corcelation betusen yield and
frult weight and total nunber of nodes per plant was reported
by Thasburaj and Kanalanathan {1973}« ﬁ@ja,&aﬁ @t ale (1974)
reported thaﬁ~§ay& to flovesing was asgatdvely correlated

with yleld per plants

gingh et al. :ﬁm%@j} studied fifteen guantitative tralts
in thigty verietlas of %hinﬁﬁ‘aﬂﬁ,ﬁ@anﬁ thet the marketable
fzult yxal@ per Ql@ﬂu was posisively codrrelated witﬂ nmuﬁwx
34 *l@ﬁ@&ﬁg namﬁag §$ xﬁui%u and pusber @m hxanah@@ g@r
plant, nuwber of frulis on branches and fruld wolghte Eield
was primarily dependent on numﬁéw of flowers per plant,

pusnber of f£rults per plant and frult welght.

in @ study of m@@x@l&%&@ﬂ and pegrassion c@@ffiaiaﬂts
in éﬁ'Vaxi&tias of bhindl, Rec and Rama (1975 r&p@r@&élﬁhat
yiéi&'ﬁﬁr'@laﬁﬁ wad &i@n&ﬁiéaaﬁiy corralated wita pod and
node murber and plantg h@igﬁﬁ. @Qé.ﬁQMh@r p&é plant wi@h nodé
munber and mlant hamgﬂ&. node mubes with plant height and
sead nuﬁb&r with u@& cidge ﬂmmbefw an incr@au$ in yheld Qﬁ

‘ﬁnia 10, 0.0406 and 0.0305 ¢ pex @iant wvm sgoclat wd with uaii

inﬁx@a@a in plant helight { in’ &n} node nusber and pod number

respectivelys Partial reg ression coefficients indicated
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that among three yleld components ( plant height, naﬁe
number and pod pusker) dizestly correlated with yield,

pod number per plant had the most significant sffect.

Roy and &hﬁaﬁkar ilﬁ?&) from th@ir study of tﬁﬁal
and paﬁt&al c@rralati&a cﬂ@¢£L ients cancluﬁ@ﬁ that f£ruit
nurber per plant and branqh numb@r gar planx.were uhe most
jmportant yiold asnurinuﬁiag charaatera. Rap et al.(i@??)
ware of the o@in&an that nuiber of p@ds per glant anﬁ\plan“
height should be given wmajor emphasis in ohindi guring

selection breeding prografme %o increase yield.

'ﬁawthalmaﬁ and Runte (19878) raéartaﬁ that height of
plant was sore useful for the pradgiction of yi@la'than the

nunbey of leaves per planﬁo'

-‘za a study 0f correlation and path q@@ﬁﬁic&eﬂﬁ'aﬁalfsis‘
in siz varieties of bhindi by Korle end Rastogl (1978), yiedd
wés found te.bé corgrelated with nﬁmbar of frults per plant
and days to f£lowsring. Further, they sugyested sarly flovering

types with a large numbexr of ﬁrui&@"far th®‘yi@la enhancemnents

Rao az’léi‘ Kulkarni (1978) in a diallel cross with 9ix
vax&ati@a obgserved highly significant positive g@rralaﬁian
bEtﬁG@n ‘height snd nnmbex of pods per plontes Tha ﬁireag gffeot
of height was greaﬁar than that of days to £lowering, being

positive in the former and negative in the latter.
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in a diccrimibant function study of Singh end Eingh
{1978 a) using data from thirteen strains of bhindl showed |
that among selectlon indices having twﬁ‘charaé&er combinas
ticna, yield and number of £ruits per plant were the best
regulting in abaut ton per cent iacr&a&e over veleatlén

based on yield alona.

In o study on 30 straias, Singh and &iﬁgh (3878 )
K@pﬂ”hﬂd that Ji@lm WOS p@dltuv&lj corpelated with fﬂhi£$

par plant, nzanchﬁs per Qldﬁﬁ; plaﬂn height, and ruil length.

Ajimal et al. {1979} ab%mxvaﬁ that f£rult yield was
posidéively corrslated with frult pumber end number and length
of ncdess Hurkber of days eahﬁizaﬁzﬁlawaximg madie the greatest
. direct contributien to yield £ollowed by nunbar of nodes and

£xuit numbels

Kaul et al.{1979) opported that primary branches pexr
plant. ﬁ@l&@w&ﬁ by pod ?ialé>ge@ plant had the gxéatest ﬁinaﬁt_'
effoat on seed yields zﬁ a study of linéd X tester analysis,
vahajen snd Sharma (19728) cbserved that yield hadl a positive
and significant aﬁa@eiatz@h with plant height, numbsr OF
fruits per plent and £yult length. The mein characters cons=
tribubing to yield ware found to be the stem uiamater. fiowar
aumbaf/plantg £rult number per branch and glaﬂﬁw £ruit length
ahd weight (Fagthape ot ales 1979) s« Frult number per piant

and fsui@ walght made a ﬁaxmat u@aitlfa goatgibution to yaelc
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via £ruit number per plan‘&a,

~ Singh and ‘Biagh 419?9 b) in a pathna@&ﬁfic&ant
aaalygig using data £rom 39 vaxieﬁies of bhiaﬁi repa:ta&
ahat fruit yieldd was g@siﬁivaly and signix&canuly uar:alated‘
withunumbmr aﬁ £xults per plant, nutiter of bx@achma per
plant, fruit Ieagth aﬂﬁ-plan& h&&g&te.?l&nt heigiat followed
by internode length and'féﬁié numbes per-plsn%Ahaa the
fggaaﬁa&ﬁ airect sffect on Zrudt y&aléfjl | |

In & at&my ﬁf correlation anslysis ”iaﬁgcvan et zls - -

(198&) absexvad that fiuit numtar pex. plans e Frult langthov
fruit width snd number of branches were tha~gxslimiu&ry.
yield decermining components in bhindl. Though plant béighu

waa'ﬁauﬁﬁ ﬁm-ba%& igwif*a&nu pﬁuitiVn he:xelahian with-
‘ pumbar of £raita per - glaﬂt, it had a“ky a nan ignifiean;
positive correlaticon with fruit z;ag@; |

 murthy apd Bavaji (1980) dbéﬁiﬁed that fruit aumbeyr

per plant and numbak~9£lé£gﬁ to flowering had the g:égtgat~
ﬁiﬁacﬁ-aﬁfamt'aniyi@?&; Thgfﬁruiﬁ:yiél&ﬁéer plant gosgessed
poaiﬁive corr&la&§an wiﬁhffsu;t.numbar while it‘ragié%@zed

negative correlation with days to £lowerings

aArumugan and Muthukrishnan (1981) reported thet number
of fruits and length of fruit were highly correlated with
£ruit yleld. Plant haight and days taken to flower were



resorted to have lesser degree 0f correlation with

yield.

Balachandran (1984) oboerved that number of frults
- per plant, aarl;nass'im £lowering, flowering duration and
length of £fuit were the important contributing characters
of yields HRumber of branéhés pek plant was found to contris

bute negatively to total yield.

Korla et al. {(1534) reparﬁaa.édaiiiva and signi-
ficant correlation between nurber of £rults per plant and
vield per plant. They suggested that aiﬁher'numbaé of fruits
pel plant at one or in combination with plant helght may

improve the yield per plant.

dele2 €rude fibre content

Bhindi cultivars producing fruits with lower fibre
content get higher consumer preferences The differsnt
cultivars of bhindi exhibit variatlon with r@@@eatfté the
eiuéa fibré gontents. The fibre céﬁtant_aisa vary mmch with
age of the fruits at harvest. A wide variation in crude ﬁibra
content depending on the cultivars studied, was reporied by
different WorkelSe

| sistrunk et als {1960) reported that fibre developed
ia the pods, ﬁeﬁtroyeﬁ~£hair @&ibility; as the &ry'matter"
percentage incragsed beyond the eighth or nineth ﬁayﬁ‘fram

floveringe Ravindra (1964) obsarved that crude fibre which



&atarﬁines the edibility of bhindl was much influénceﬁ

by the zeaS0ie

Chavhan and Bhendari (1971) reported that crude
fibra content was negligible upto tﬁé age of nine days
- {087 per éﬁﬂﬁ) and it increased rapidly Erom 12-15 days
(maximnum 7,21 por cont at 30 days ag@}. It Q&s observed
that though ﬁhgg@ was an increase ia,waiﬁht.ana sige of
the péds bayond nine days, the quality deteriorated because

of g steep rise in the crude £ibre content. -

In a genetic varisbllity study Singh et alq(197é§v
obsarved high genotypla a&efﬁiaiéﬁt.af variation (24.09),
gh@natypie*ceﬁfﬁiciant of Vééiatima {29,44}: heritability
{(86.76) and genetic advance (82.63 per cent) £or crude

fibre contents

Kakaﬁ {1376} reported thaﬁ gultlvar efieCts were

‘ﬁat asignificant £or fibre content based on dzy walghts

Rao and Sulladmath (1977) ocbserved a'ragiﬁ'risefin
crude £ibre content in fruits efter eight days of devalop=-
meats In a study of Eifteen hybﬁiﬁég Hianrya et al; {1878)
found wide veriation in crude £ibre content between the

cultivarse .
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Parthasarathy and Sarbandan {1279) repdreed that
tho Eralts of the different varieties studied were edible
upho ﬁhé szaﬁh or saventh &ag of Elower opening end ﬁh&t
crude £ibre content of edible pods to be only 26.40 per cent
of that of fully developed pods. Parthep et al. (1983)
recorded low heritabllity for crude £ibre content. oo
addicive and environmental variation constituted the najor

poretion of the phenotypic Variation of uhls charactere

in a study e@ésiﬁﬁiﬂé’éﬁ 56 hgbﬁﬁ&&»ﬂr@m a idne X
%ésﬁ@: aﬁaiysi& involving 14 lines end four testags,
slangovan et al, (1983) observad that the overall crude
fibre range wos narrow 13.l te 1443 @@ﬁ*ﬁanﬁi @gslu/(19$39
reconmended that okva pods be havvested botween the fourth
and the sixth day to have high guality pods. The erude

fibre incregses significantly sfter this.

salachandran (1984) cbserved that the haerltability
and genatic advatice é@tima?@a were low €or crugs fibre
content. Correlation studies among yvield factors and
wiil bo the erude fibre content. savier and longer f£ruits
ware found to contain 1@%&_%2&&@ ﬁibx@a“.ﬁsaits with low
fibre contant pospessed hi@hé@i@wanﬁiﬁia@ of vitamin &f

but icgsery vitanin €.



2.1+3 Yellow vein mosaic disease

| Yellow vein mosaic éiéaaée is Qne‘@ﬁ ‘the most
dreadful disease of okra. whach cguses sericus lOuS a£
fruits as well as seed yield. High heritability ( 70
pér'cent).Waa wb&arveﬂ,faz resistance to y@llaw va;n
osaic by Padda et als (1970). The expected genetic
advancde as percéaﬁagé of mean wos also maderat¢ to highe
Negatiéé corrélatien was.£®&nd to be existing between
yeiﬁaw vein mosaic incidance and yield- Bastry and .Singh
{1574) rcpo rted that the average ioss dn. yigla due to

J

yellow vein mosalc disesse Was as high as 93.80 per ceﬁt‘

arumigam and Muthukrishﬁan (1973) ébsesved stréng
megaﬁive correlation b@tw&@n‘diéeasa resistance and values
for a hybrid iné@x. bﬁtithere‘wgs ﬁe‘éssociation between
disease reaction and the‘vatious vield components and |

associated traitss

In a study of 20 genotypes, Kaul et als (1979)
cbsarved éonsidexablé geg@ﬁ%c variaﬁion for numbar‘ef
plants at-stage iv of inﬁéctioﬁ with-yelIOW~vein mosaic
viruss Mishra and Chhonkar (1979}?Eeportad'high horita=
billty égtimatea (61+12 per cent), expecied genetic advance’
(64.96 per cent) and genotypic coefficlent of vériation

(SQQZQ per cent) .
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» &an&a&ﬂiﬁiy&-inﬁe&i&aﬂea fﬁ% xﬁﬁiaﬁanaa‘ﬁmiyﬁibﬁw
vein mosaie éiséase°was'réaazﬁa&;ﬁy_?acthap»&ﬁ.al:(l?&ii
éﬁu‘heritabilitf estinutes for éis@&aa incidence further
| substantiated that noneadéitive and anvironmental variation
‘a@nstitnteﬁ;.ha mgjox pertiaa af pkﬁn@typic variation of
g&naty@eﬁy They suggested that this Vaxiauaan 3houlﬂ ba

' @xploited by aav&iapina r hybridsi

" inheritance studies by Sharheg end Sharman {1984)
revealasd that tala:aﬁcé was pr@bab&?‘e@néxaiiéa:by two-
é@ﬁinanﬁ complenentary genes @é ﬁn&a& polygenic contzole

2ele4 Pruit and shoot borer incidence

Very little work on the genetic aspects of fruit

anﬁ_ah@@z-barar abtagk was avallsbles

Raut and Sanans (19?9} geported a st:ain AE7L which
. was tolerant to both ﬁxnit and shoot infestations in a
study 0F tweaty @ne varietics and gevan ?1 erosses of okra
by ‘eld and Dalayﬁlﬁzgazéo varieties aE?Q. assa Sel 1e} z
AZ 79 and.AE 69 ¢ere concluded o ve leact suscaptible o
‘insect attack with Eruits having hard skin and tough epacse
halrss Ehéwaa and Sidhu (i@&é)‘ob@aiveﬁ that meximum damage
woE inxﬁruiﬁ& (6??7 per csat) and bud (52;(‘§Qr cent) at
 ghe anﬂ of Gekobers The ma&imnn'shﬁeﬁ and £lower dsmage
was in mid Augumts Heavy :aiafall had uetximantal afﬂact
cn the &nil& up Qﬁ the Q@ﬁﬁ»pﬂpul&ticna. |
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2.2 Hetorogis

2e2el iia&ﬁ and its conponents

Bhindi being s cross vollinated crop, the scope for
hetercsis bresding is immensae. Purther, many workers have
reportad non~alditive gens acticn for y&alm which alse

augménts the gragasitign Eor hater@sis bzaaézng.

gigh ec ale (1938) obaerved hybrid vigour in
interspecific Fi plants of bhindis The ¥, *s shovad
increased height, braasching and nunber of frudts.
"Vﬁjaya@aghavan &&ﬁ.ﬁayﬁiﬁx'flﬁéﬁﬁ xépaxuaé heterxosis for
»variﬁua charactess in intervarietal hybrids in okra.
éal Gt dle tiéﬁzé cbhserved strong heterosis in growth

and fruiting of inteyspecifid hybzide in this CTOP .

VEﬁkatéramanai (1952) sagérﬁaé an yé@lﬁ,indxease
of 5ed = 3445 per cent in tacesvarietal hybrids over the
bettar parents« The Fy plants were found o e interw
“méaiata‘between thelr parents with respect o height;"
The number of pods per plant wes higher of intermediate

compered with the respective paranis.

In a study of six verieties end thelr P, hybrids,
,sth*& ot ale {1958) ragorded heterosis with respect w L:_J
plamt holght, Eruit sise, aumber of bzanghes per plant and
numder and weight Zruits per plente Thirteen of the twenty-

aine c@mmznatacns gave a q*eat@x wsdyht of fruite per plot



than thelr respective higher yielding parents whereas
ten hybrids yielﬁed less than the pérenﬁs wiﬁh 1owér
yialﬁs. They atﬁributeﬁ th@ increased ylal& W increase
in fruit numbers Further they Laun& that in ganeral
crosses between varieties with five ridged and aight
ridged fruits resulted in hybrids with highgr yields
than th@we within these gzaupg. They aisa apina& that
male sterllity wouldd facilitaue the mrcauctian of hybrid-
seed on a commercial scale.,

- Durantia 51964)‘£ogﬁd that inbreeding. for three
years produced no deliterious effect on yield, plant size
or cther'aharactarisﬁics in okrae in an investigation on
hybﬁﬁd'vigauroAIﬁack (1965) found siguificant heterotie
effects in hybrids with regarxd to the numbser of flowets;"
number of fruits and girth of ﬁruitsgcampareé to the better
parents: He gould not £ind aigniﬁiaaﬁt’heteﬁasig with
regard to height of plant, earliness in £lowering and length

©. of fruit in compariscn wiéhltha better parent.

| Raman (1965) reported that most of the hybrids from
crosses between different cultlvars of bhindi displayed
_hybri& vig@ur;-ﬁgbriaa maﬁiﬁest@d early flowering, early

maturity and bigh individual £rult weighty



Hathews gigﬁﬁj raported that the vigour for safliness
~exhibited in %ha'Ei gé@@ﬁat&ém of two crosses out ©f 8ix

- persisted in ths F, and F; generatioas. inccease in fruit
pf@@uétiaﬂ and langﬁh‘@ﬁ £rulte in Flahybriés of soxs
crosses also wers found to persist in the Fy genNeraticna.
Hybrpid vigour in comparison to welght of £rults persisted

upt@.gg in one 0f the CLOsS3EB.

skran et ale (1873) in a stuldy of 20 crosges reported

¥ : : - ) .
that the P,s had better looking fruits, which were also

1
gofter and sore tender in natulds

Heterosis £0r germinabion perc@ntaga;-@r&c@city in
£lovering, plant holght and yield performance as indlcated
by fresh weight of fruits per plent were psported £rom
malay& by Jalani ‘mé Grabiam {1973) £rom aﬁmix~sﬁuﬂy with
hybgids batween Haleyesian sod Americean varietiés éﬁ ORTae
The evidencs suggested that the heterosis Ior sige shown
by the 31 hybirids mi@hg‘ha cus to ﬁﬁﬁ initial &ﬁvan%@ge
confarred by @haix smbryos which tended to he heavier snd

longer than those of the parentss

Lal and Syivestava (2973) cbsegved positive heterosis
Wi ich xaapeéﬁ.ﬁa plant holght, nuber of branches per plant,
frﬁit_iangﬁﬁ, fruit thickness, nusber of fruits per plaat

AY

and fradi vield.
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» %aﬁ and uim&zaj {1974) veporied tha% ten @uﬁ of
ﬂaﬁt@@ﬂ hy@ri@ﬁ studied gave mighaf y&eléﬁ of £ruit than
the gonbrol  (Pusa Savani)s mainly due to maby pods per
ylaﬁﬁfam& $@aés ?@r%ﬁruib.

Lal et als (1273) repsrted ?ﬁaitiva»h@ﬁazaéié Sor
@%&uﬁ‘h@i@hég dmys tg‘ﬁ&@w@xa imﬁ%zma&a$‘&&ggﬁn¢ frult
. ghickhess, n&@%ég‘wﬁ_fsaiﬁs gaf‘§ia&t'&3& yield per plante
Eﬁ@x&é@&ﬁggﬁawéwﬁaﬁaﬁ wag observed in four characters
mﬂmpaaaé ﬁawﬁ with yleld por @l@ﬁt having maaimﬂm depressior

&a@*ﬁumbaﬁ o ﬁﬁﬁﬁ%ﬁ'@&&_@&@ﬂ& having minimum,degr@ssi@n,

An a sﬁﬁéﬁ-@ﬁ 24 h¥5£i§$ ﬁfam'exaas%a invoelving

i5 @m&%ﬁtﬁa Singh et ale {1975 @bsng@& sagaiﬁ icant heterosis
for plant halgnt. aumh@x oL @xaaah@a par @lanﬁ, first ﬁx&iﬁw
Aoy @@ﬂﬁf ﬁxuiﬁ length, frult width, number aﬁ‘fxuits par
plant and yield per plante Rao obid Ramu (19759 reported =
positive heterosic fox pod length and number of ridges on
'ﬁha\@ééw - \ M

m&&azai @nﬁ vi“maskwﬁa§m& EZ@??) onserved significan
'hﬁﬁégasaa oveyr battey parent for amﬁliz%@s, ylaﬁt height
and ﬁ*r&i‘t: zmix*@f%x? per @i“ﬁ'ﬁa Inbreeding deprossion was
observed in th% F in all the cases aﬁ the ai allel ¢rossess

Rap and Kulkgend éz%??, in a sﬁ&ﬁy'wﬁ fourteen
'A&yﬁxiﬁS‘gxam_afaﬁaéﬁ'in?élviﬁg gyo lines end sé%éﬁ testers. .

ware found o be taller, maturing eariier ané producing



mére froitse From a study ©of thirteen g&@graphicallg
diverse strains and thirty of their Fl hyhki@s:

singh e% ale {1977} observed that the ¢rossg conbingtions
inﬁalviag the pagents af“ﬁiversa‘arigia ware found to be
high yielders and showed highsf heterosis. Hawlomum
hateﬁésis was shown in tha characters like fruit yield

per plant, aurber of frults per plant and plant heightes

In a éﬁuﬁ?~@§ 6 w 6 dlallel cross, Rau (1978)
chearved signiﬁiean@'?i heterosis in nine of the hybrids
fbxxaﬁmbar-mf daye te flovering relative to the bebter
parent. Progeny from 64 erosses wiéh,ﬁamf-mal& iines and
sixtoen female linss &ﬁ@waﬁ natﬁrésis for 431 the nine
egronomic trelts studie&'ky Sharma and Hahajan (1978) and
all the chatacters were infiuencsd by pon-additive gene
agtions Dvedominance wa@ observad for days to fikst

flovering, plant helight, ﬁxuit»ﬁaigﬁt»anﬁ vields

Singh ané>$iﬁgh {1578 %)l@bﬁgrv&d substantial
hetezaéi& fox days ©o ﬁlﬁﬁétiﬁg;“pianﬁ height, ﬁiﬁ&ﬁ ﬁr&&ta
ing node, number of branches per plant, internodal distance;
fFruit length, number of fruits per plant and ylield per
plante | '

singh aad sdngh €i§?9‘a} in » study w;th'125 hybrids
ohoerved highest h&t@#ﬁais relative to the batter parent

for frait pumber per plant (71446 per cent) followed by



vield per plant (70,28 per centls Parthep and Dhankar (1980)
raported heterosis for fruit yield and fruit number per plant,

£ruit oumber per braach and fruit lengtche

ia a study of 56 ﬁgkriﬁs produced by @roésing 14
lines, Slangovan et ale(1981) yeported heterosis over the
mid ﬁarénﬁal,an& h;ghéz parental values fét glaﬁt height,
pusber of bran@hasg ﬁir@t*ﬁruiting node, earliness, foult
langéh, width angd nurber, ﬁruitvyialﬁ and hundred saed
waights '

ﬁartha§ @t als (1901) in a study 0f a seve&%@arént
half diallel cross observed hetercsis for fruit yisld per
plante |

Thaker et ale(1982) studied 21 orosses of seven
varieties end found that percentage lncresse over the

batter parent 4dn the ¥, wes higheev for fruit yield per

i
- plant followed by number of fruits per plant and frult
length. Soven crosses showed significont increass over the
better parent for fruit yieiﬁ and four showed incraase
over the bezt parent. Inbreeding depression was nted in

the ¥, for these charadters.

Balachandran (1984} cobserved desirasble heterosis
in respeck of all the seventeen characters studied in the

three types of hetérosis comparisons. The major yield



aq

contzibuting charactsrs, namely, number of fruits per
plaﬁt and length and veldght of fruits ﬂisPlagea relativaly
higher percentage of increase over the mid pareatal,
better parental and standided cultivaer values in higher
proportion of hybrids. |

¥

J

Blmaksoud st al;(1984) reported heterosis for plant
height, aar113933 in Elowering, pod nunber per platt,
pod weight and Q@d'l@ngth and they Jjustified the eémmegciél
uwtilization of hybrid vigour in okras

- 24202 Crude £ibre content

Hetarosis ﬁgs obegerved for fruit suger and €ibre
content by Pafthaﬁ &t ale (1981)+ Ronwaddicive type of
inhariﬁanea was observed for crude f£ibre content by
Parﬁhag et al.{l@@g}, The non-additive and environmental
variation constitute tho major portion of phenotyple varia=
tion aﬁﬁvthéy suggestea ﬁhat this variation shouwld be

a%plqit@&'by-dQVElégiﬁg El hybyid$a

Blangovan et al. (1983) estimated heterosis for
crude fibre content of bhindi £ruits in 56 crosses and
reported desiragble haterosis éx§resgiaa over aidparental
and higher parental values in seven and six hybrids
respectively. The range of heterosis wes =0.394 per cent

t0 3462 per cent and «2418 per cent o 9«02 per cent with
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respact to relative hetercsis and heterobeltiosis
respectively. The values Ior standacd heterosis ranged
betuaen é&g?ﬁ'@arﬁaent 0 10460 per cents Balachandran
'(1934) observed ﬁesifable negative standard heterosis in

66467 per cent of the hybrids studicds

29243 Xeliaw veln mosaic diseass

Parthep et al. (1981) recorded that some hybrids had
& l@?ax incidence of yellow vein mesgic virus than thelr
: ras@@et&vé paténtse @aﬁbﬁnﬁﬁg a@ilihg,Variana@s w&é@ found
to be nonesignificant. Further, they suggested that the
variation with ragard to tc&eraéee o yellow vein mosalc

virus can be exploited by developiag By hybrids.’



 MATERIALS AND METHODS



3. HMATERLALS D METHODS

The present study was undertaken at the Department

éf Plant %rae&iﬁg,_ﬁollagevaﬁ Agriculture, Vellayani, during

1983='8¢ and 1984-1'25. The experinent consisted of:

- 321 Inbred produchtion

i Raising siz salected cultivers aiready identified

fxom 3 6 % 6 dlsllel cross and production of inbreds.

S

3  EBvaluatism of

~

'2_ araaéi&g,ylat consistad of six inbredss

sin parents and sixn seledcoed

hybrigs in a rendomized block design with

three replicationsg in Lwo sezsonde.

The fellowing cultivars were selfed for one genorge

tlone

Karingal logal

Killctimandan

Pilicode local

Pus s Szwani

- Belaction Z-2

Saevendhari

»3maxCQ

Karingal, XKenyskumari district,
. Tomil HeGue | ‘

Vellayani, Trivendgum district.
Pilicode, Cannanore district.
HoeRaliee Limmy SRALUE, HePs
AsReBey Limty GUOTUL, AdPe

Pung, Maharashtlae.
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- Technigue of selfing

Bhindi flower being h@gmaphisdite with its ouwn
afgptation for self pollination, was selfed by protectiay
it with a butter paper cover. The flower buds which would
gpen the next day were covered in the @E@Vimas‘ééy gvenings
The covers were rexoved on the third day to fecilitate
growth of the fruitss The m&&ure.ﬁruité ware hervestad

afrexr one month of fertilization and seeds extracted.

3.2 Crossing plot

The six single generation inbreds were raised in a
erossing plot 4n pots during Sephember-becember, 1984.
The inbreds were crossed in the following six selected

comblinations.

is Pusa Sawani Bovendgharl

2. Seloction =2 #Zilichundan
4y vevendhari \Karingal local
5. Sevendhari Kilichundan

%
o
3 Selection 2«2 x  Sevendbari
4
%
% pilicode local

Ge Seyandhard

Technlgque of crossings
Crossing of bhindi flowers involved three principal
. steps nawely emasculation of the flowers, protection and

artificial pollination.
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Baesculation

The flowers which would open z:ma next day were
'saleafséﬁq ihe snammaigufg? m%x:mg tha »@?@y and style
was reupved in the @xﬁ;ﬁéug,éay”QVanin@¢ following a
' slightly moGified method of the 'Simple technique OF
. erossing® suggested by Girirhj §3& ReQ (1973)%

iﬁgmﬁg‘ a shatp ragor blede a ciroular cot was made
around the fused ‘calyx of the saléeﬁé,a £lover st about
1 om from its basé’ an& resoved thé caly® cup along with
" eopolia and #Mﬁ@%ﬁé the 3&am&na1’ﬁﬂﬁé bearing antherss
:&-aaeéia &ip‘wés used to aut.épén tha svaminal ¢olumn
Jengthwise and for &ﬁﬁ.KERQ?alp Huch dare was taken €O -
' aa@‘ﬁhﬁt.in‘tné gﬁﬂcﬁsa'ﬁﬁ injuz§ was impaftéé ﬁéreiﬁhér
ovary or styles The calgx cone removed from the bud was
used for 'praéacﬁ;m;g the emasculated flower buds Hature
flower buds of pollen parent were protected by bubter-
paper <over on the pravious @aﬁ of viloomings Pollination
. was done Botween 6 awms and 10 aems @nd pollinated £lowers
wera protected again by butter paper coverse The paper
’ é.*wars were rgmv&ﬁ on i;hs: third day to f{af:&i}s,éau;t groweth
Of the £ruits. o |

The m:mm péda were '@bile,cﬁtaé @né mn%;h sfter )

yanméﬁmq ~
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3.3 Evaluation of parenis and hybrids
The ain parents and &ixﬁhy&ziﬁs were assigned fhe
ﬁmllcwigg accession numbers.
faringal local
i lichundan
Pllicodgs logal

Puana Sawand

5 Selection 2-—-2 .. . \
6 Sevendhati
7 Pusa Savani ¥ Sevendhari ( 4 x 6)

felection 2-2 x Kilichunden (5 % 2)

oo

Selection 2=3 x Sevenchard (S x 6)
10 Sevendhari x Karingsl local (8 x 1)
11 Sevendhari =z Kilichundan (6 x 2}

12 Gevendharl X% ?iiieode local (.6 ')

- The six parent cultdvars aﬁd thelr siw hybrids ware‘
put unday an evaluation trial ﬁitﬁ three replications _
'ﬁuzing January=april and é?ril- Jﬁlyvlgaﬁgvﬁach treatment
consisted of thirty plents. The interd and inkra row
aistances were 80 oh and 45 cm respéctivelys Menagement
practices were followed a8 per the ?gaka@e aﬁ g;aéﬁi;es

of Rerala Agricultural University {(1984).

\
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3.3+1 Chazervations recorded

From among thirty plants in each renlication,
ten plants were seiéataﬁlfanéwmly £or z@é@r&iﬁg BlOw

metrical cbssrvationa.

343411 Biometrical observations

i Days o flower
Sumber of days taken for £first blooming was recorded

in s1i obs aﬂvatiqmql plante and averageds

ii rirst £rulting node
Phe node in which the first frult set was noted and

racordad.

iii Mean leaf area
Two leaves wers collected randomly from each of the
fourth and a;ghth noGe 0f the observational plantse Loaf

area was determined with a planimeter and averagedes
iv tumber of Lruits per plaat

The total nunbar of ﬁruit$ gxaéueed by the observas
£l onal glantv WEre aQunﬁéé and av@f%geﬂ*
@e Dumber of fruits on ﬁﬁiﬁ stemn

The total numbér of fraits produced on the maln sten

of the observaticnel plants weze gounted and averageds

e Nunber 8L zrait& on hreaches

The tmtal nunar of frudts pHroduced oo the n;anenas

of observational plants were countad and averageds



o)

v Leagth of frultc

Three £ruits selected randomly from the chizd,
sixth and nineth hezvest of the observational plants
vers measured from base o tip, averaged, and expressed

in centimetrae.

vi. Gipth of fruit
Zhe #ruits ussa for recording length were taken
for messuring yirthe The maximum girth of #rult was

megsured and expressed in centimstre.

vii ®elght of single frult

Welght of single fruit wes calculated from total

frult yield and total nwiber of fruits

vill Weight of fruiks per plent

The. total number of fruits pyoduced by vbservaticnal
plants at each harvest vere wsighed averaged and espressed
in grame’

v

ix Fucber i seesds per fruit
&

‘A random sample of three fruits each were takasn from
the third, 5ix£h and nineth harvest, seeds eitracted, couns
tad and évetageé¢ |
¥ Sumber of pidges per fruit ’

Three frults eazch were collected ranégmly from each

of the thilrd, sixth asnd nineth harvest of the observational



plants and numbgr of ridges per fruit wege counted

- gnd avaeraged.

#%i Nusber of £lowers per plant

The total némbaz of £lowers produced per plant

wapre gounted and recordads

%ii Frudting phase v

The duration between first hatvest and £inal

hakvest in cach treatment was recgorded.

%iii tusber of non~bearing nodes
) - .

" Those nodes in which flowers failed to develop
into fruits were counted and recorded.
®iv Height of plant
Height of plant from ground level to thé tip was
measuped on the last harvest days averaged and exproessed

in centimatres

RV nusber of hranches

4

Total nwiber of primary branches producing £ruits

vare counted and averageds :

xvi  Girth of sten
Girth of the nain stem at tha ground level was-

B

gieasubed and averageds



wvii @@f@@ﬁ%&g@’ﬁﬁ fruit seb

?afﬁ@aﬁaga of fruit set woe aa&aa ated from nunbep

. of flowers produced per plent and nunbel Of frults sets
3034162 Yellow vein mosaic disespe scoring
Yollow vein wosaic Gisease iﬁﬁéﬁsiﬁy ﬁas‘geaxéé

symptoms . @sade Ratlog
st e ————— o peale
4) so visible symptoms | Highly .
chareeteristicy of - roslatant '
the disesse | , R .
ii) Very miid eywptous, mesigtant 2
- basgal half of the :

primary veins graans
mild y%l&@ﬁﬁﬁﬁ o
ankerinr helf of

primary V&iﬂ$¢ s@condary
veing and velnlets. '
Infection is alse peen
late 4in the saason under
field conditionss .

ii1) Veins end veinlets.turn  Moderately . 3
: : aawzlﬂtaiy f@li@w . 7 pasigtant

iv) Prencuncad y&l&@wi&g of -
vains and veinlets, SUK - Susceptible 4
of the leaf lemina ‘ '
torned yellow, dultcs .
exhibit slight y@1&$Wm

ing R _
v} Fatiole, veins, wveinlets Highly ! 5

atd intervelisal afdg Turn  suscegptible

yailow in eolour. hesves :
 start drying fron the

margin, fruite tuzn

vellow in codous.




o
@

The disease rating for each treatment in a replication

Was caleulated as follovwe.

. : l
sulm 0f disease scores ©f plants
obsarved : :

b

Hean dlsease rating = meeacns SN
: - durker 0f piants

3adeleld Scoring of frult and shwot borer infastation

a) Percentage of ghoot infestation

Tha number of shoob infested plents 1n a plot were -

counted, avarsged abd expressed dn percontage.
) Percentage of frult infestation.

The total aumber 0f £rults damnaged by f£rult and shoot
borer in a plot was eaunt@&)avarégaa and expressed in psreentage
3.3¢1.4 Chemical analysis |
Crude fLibre content

@ha'@éaé@ fibre content wes estimeted ag per the method

| Buggestad by éhopr&fanﬁ.&anway (1978) &

Je302 Diatistical analysis
3e3elel Egptimation of Hegn and ?axiénc&

i) Heans wers estimated for each charaeter for all the 12
treatmenise

31) The significance of the variation between varieties with
respect to each character was tested by epplying the

analysis of variance.
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tource of mmgmﬂa of  Mean gt

Sum Gf e e A
- variation freciom squares | SgRares . ratio
Blocks  (b-d) , ﬂmi§w3-.~sm.$ﬁ3, 88, Flowl) M3y /WSy
X 5 vz -* . »‘} | o o p‘%;
Varieties (v-i) SRS SR 2= 88,/ (vel) MBS

EEEOr {o=1) (v=1) 88 --(&zf:z% + BE) 88, / {wi) (v=i)
= G5 = M3 |

Total {ov=) E-gi

%;%h@m:% 35’ ‘are the block %%*&31&1.
. § B 242 eisessscrescacs B
Via' arg the %;W:amnt Eotals, |
- i = 1,“?;. *#eﬁatﬂﬁﬁ;i'bwa&uv

Yijﬁ‘ aze the individual observationss
42 _ / |

The patio E , foklowe an '¥? dlstributlon with (b-1)
and {b=i) (v-&} ﬁegr@% of : z@@ﬁ@m and w:rwiaesm a test of ssiggm—
#S
ficance for blocks. wi%%‘iii&?:ly the ratio - Y. follows an 'F° ﬁism
5
B

tribution with (v=1) snd (b=i) &v—i) dﬂgrezea of ﬁsf:&e&am and previ&es

a test of significance of *@arim;ie‘asg g is the aﬁtima*te of- -ewmx_
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M
variance and "Eé_~$5 the estimate ©f standard error of

the means The varieties were cmmggzed by using the Vai&a

©£ the eritical &iﬁﬁer@nn& glven by

[

B oa 4 (bwi}(?*39 'hv

The mﬂul?&i& of variange was done geparately for both

the triads.

Pooded analysis of varisnce vas done to investigate the

variety X sagson dategraction foF the various charagterse

Prioxr %o *emliag th@ astingtes of orroy. vari%naa £or the two

trialﬁ were tested for homogenity by spplying the 'F' Laai,
“henever ahe.er:oa varmanaas vera hﬁmﬁgamams the f@llaw&ng

anclysic wes donet



Source of | Degrae of R | ” Vo
g i Sum of gsguares Hean iy Tk
V&ﬂiatxﬁﬁ‘w freedom squares g, ratio
, . ——— i
o 8 i g o] ) |
Seasons (1=1). 533 A
_ TEETT Te = 8y = By %
Variaties {v=1) | %?ﬁz =Sy /v=1) § HBy
’ . VL
2 L
Variaty X | (vel} (i-1) ? 85 -(E3, + $8_, e . LY
Seﬂa@ﬂ i s . . Is, | g‘& v‘) l‘-}l—?";zd / ) gﬁl} {1 1) ; r&%v&
g : g .
£ !
] . g
Pooled | mn,en, = n | 885, + 85, . -
egror | * @ i . b B8y/n
-y ‘ = B8, ' i & ¥S P
; B & 1S
whers x”jﬂ ¥ are the segason totals, j 23 1e@)renisssssens PP ]
Vi‘ﬁ are the traabment wﬁalﬁg - I B REAEER =Y
n, ® erfor degress of freedon for the first trial
‘B, .= error degrees of freedom for the second triacd
88, = " sum of squares of vavieby tokls
69, = Grror sum of sguares for the first grial .
85, = Error sum of sguates for the secend trial
Ihe ratio M5, , MS_ follows an 'F' distribution with (v-1)
V&yf" B .

(1«1} and n degreed of frecdom gnd provides a test of significance
for Vari@ty % season interaetion. Similarly the ratio ﬁag f'm&v&
follows an ‘P! distribution ﬁith (v=1) and (v=1) (1-1) deyrees of

‘frosdom and provides a test of significance of varieties.
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Wheraver the eror variances were found to be
‘heterogenous, the procedurs of weighted analysis Of veriance
was done as £0LlowWS fe |
: : x
Jeicht for Gach SGason = W, & e
Welght for s¢ach S€a80Q 1 ~§3~*ﬁ
i
vhere ¥ === nurber ¢f replications

B

8% % ercor Ndan gguare of the corresponding character

‘d!-

. 1 v ) 4
ﬁiPﬁ for eagh 560D, whe&&vﬁiﬁ are the season totals for

tha corresponding charactels.

' : :
Wty for each variety, where &, & afs the means for
sach veriety for each oeasoi.

8, = The coluun wise sum 0f Squaress

The various items in the analysis of varlance were

cajculated as followss

Potal sum 0f sguares @« Z8, » C
= 58,

T
L=y ' h R 1

- w =

Whare, ¢ =

iFa

t = nunber of varisties
Soason sum Of sguakes - = ‘_3;__, E{Q\fszi}%) -
_ T s A

33

o
LS

i
£

e = {su, €, )2
Veriety sum of sguares = = “itg? _c
="
e 88

Py
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Variety % Season sum of squares = BS,, = (88, & 5B5y)

= 8Byy,

seurce of variation Bum of sguares
SeRsons | ‘ " 88,
Varieties =
Variety X Season 84

[ ‘

Total : 58q

>

For testing the significence of variaty X Season interaction

2 : : ‘ '
(ned} (n=2) . o v g T e temble
‘><.“ Cprwec % & was compared with the table value

dagreez of frecdom where,

£
n = degrees 0f frgedom L0r erzor

B

= purber of seasong

£ = nurber of varieties

The &igﬂifﬁ@aﬁt‘j(? values indicated that the varieties
Giffersd £rom soason to sceson with respect to the particular
character. Hence the ralevgnt vavietal differences were
testad by comparing the vesiety and interacticn mean‘sguaxaa

obtained from an unwelghted anelysis.
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=] ﬁﬁ*@

source of 'ﬁégs@@a~@§r Sum of { Hean fret
variation § freedom SERAres 1 syvares = lxatio
Season | li=1} T oy o jes, Al-) |
3 . & i’%%
Varietics "{?mii VE?W§VA "
» i i ! ¢ e . . M - . 1? prs ) ] :§* (, . g ¥ s e K -ﬁ.--a
- c= 88y | 58, £ v=12 ‘%,&,/ Wy,

Beagon &

i'vw@} {f-1} |

fﬁ@-—l)

zafiﬁﬁy {(i=1)
ingap.
action = 8By, = My
i3 i:i
Where , - . ,
&5,@' are the sesson totals: J m‘i;g@%béﬁiaéﬂﬁawéi
ﬁg & are Lh@ Vaxista& g@t&&ﬁa i = ieﬁabﬂiiaa#aﬁéf
&j 5 ara tﬂ@ inﬁivaﬁaa& GQ&QFV&%ﬁﬁuﬁ
The ratio Mﬁ ,/ mﬁ ﬁ@ll@ﬂ@ an YFY &i@%zmﬁuﬁiam with (v=1)

and €Vw33 (l=1) @@gvaew of Erécdom and provides a test @i signi-

ﬁ&eaﬁ@@ @; variotiag.

Hon=-g igmzii&mn%’>< valuss in&i&a ol the ehsence 0Ff Anter-

ﬁ‘fiﬁi 5 | 3

Under such a condition, no gan@xai~ﬁ@5t for overall treat-

mmmt Gif Ferance QVQ&labl@» Hencs the L@&&Lﬂﬁﬁb naons were tosted

iﬁﬁiﬁiﬁ&aliy as foliowsi:
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From é@wh trial, wo have €o set down she responses
coyresponding to the degree of frxesdom 4in which we were
interested for each trisl and a %&&gh Led Sean was ﬁalaulat@é
Erom dte '

LEnx
=u

2,
and thence calculated the guanglty
oy |
and a F)C given by
el 9 a§4§}

where n i8 the nurber of degrees of frdedom on which the errog

moan ﬁ@%&ﬁ&'i$ﬂﬁﬂﬁﬁﬁviﬁ each exporiments, o being the numbar

of trialse | S e
The weights W are the rﬁeﬁygaaais‘@ﬁ the estimates

of %ﬁxﬁﬁﬁvaxiamém'@f tha $@ég@ag$a, The quantﬁ#ﬁ"){g‘ia

approximately dlstributed as Y  with Pe1 degrees of freedom

wﬁﬁ provides a ﬁ%ﬁt of maa@ra@timn @ﬁ reppense with soasons.

i :K:g is t@ﬁﬂﬁ o] @a nannﬁig cant we progesd to caloulate

t given by
Regpoasa

S alls K'&?} g’)&??’iﬁ%
o )
- By

AR
and wefer the obsasved wvalue to the "t' table with P{n=i)

% =

dogreas of fresdolie
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idi ‘6en@tic paramaters

The gen@ﬁie~param®ﬁars wope worked out following

allard (1960) and Singh and Choudhary (1979).

i+ Phenotypic coefficlent of varistion

=/le) 4 00

Mean
wheré‘V(?) = Phenotyplc variance
2e ﬁﬁm@ﬁygim coefficient of varkation

'v“
= “Hean 100
where Yig) = Genotypic varisnce

3, Environmental coefficient of variation

#% 100

fhere ¥ = Bavironmentaeld vardanee
. {Q) il .

PN
°

o Heritabilicy in brosd sensa,

R L

h% = e w00

- {p) ,

dWhere h° = Heritebility expressod in percentage
Y@ © genctyvie variance

and V = ?hen@typﬁc varisoce

()

5. Bapected genetic advence under selaggion

Where Gk = Genetlc advance



48

hg = Heritability in broad sensé

'?xy)ﬁ'%h&ueﬁy@ié variance

K = Selecgtion differential axpx&ssaﬁ in pheénotypic
standard devigtion :

# 2,06 in the case of 5 per cent of ﬁﬁl@ctimm in large
 samnples |

iV‘?h@ﬂ@ﬁ?@i@ and gﬁnﬁﬁy@ﬁ@.m@za@la@iaﬁia@&ﬁﬁiéiaatﬁ

phenotyplie and g&ﬁtﬁypzﬁ correlation coafficients

C Yare aaﬁimaﬁﬁu~£ml$@wing Siagh and h@mﬁ&a&y {13?9)a

is ?&@H@%@g&@-&&fﬁ@l&ﬁiﬁn coefficlient

Ty oo @ e
1P / Var 4@ u V@)

vheps é&@f@itﬁaé = wh@a@%y@&ﬂ'@avari&nc@‘b@ﬁwgan the two
tradts
vfﬁ } o= Pnanaﬁgyie VQxi&nme of gi:&t tralt, and

vie,) mvﬁh@nmtgyﬁa‘vaxiauca of second tralt
2. Genotypie correlation coefficient,

&@@ igg, @23

v/ ’V(gi AR €g23

c
@1@3

Where &ﬁviigl,gg) = gsnotyplc covariance between the tuo

tralts
Vigi} o @an&%g@i@~vaﬁiam¢@/aﬁ firet tralt

and Vigg) = Genotypic vagiance of seoond tralt

v Hetegosis
\ Tha thred types of heterosis, namaly, relative heteros
heterobaltiosis end sStendard heterosis wers estimated usliag

the relation,
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X By X »)
etk il % 100
X3

" Where % Fi = ﬁaan.ﬁslue af ?i |
R p = #een valus of mid parent, better psrent or the
stendard cultiver gs the case may He
Zor testing the significance bsﬁwean the mean value of
the ¥y and those of the mid parent, béﬁt&f @arént'@ﬁﬁ standard

cultivar, the ériticsl values were calculated as given balow.

e Gelle I {(For testing @he significence over mid parental
value)

Colek {0401) = te (0,01 /3 3‘*3;;
~ N\ r

20 TeDeiI (For testing the signlilcance over better parent
and over standaré cultivar)

Foo ARS C
R

CoDe ik (0.08) = e (0.05).

CeleXL (0001} = e (0.01)s / Z W

where O = cxitical.&iﬁﬁﬁranaa
M5, = dean syuare for eryds
r = Runber Gﬁ'reglicatiah
e (0.05) and te (0.01) are criticel valuesd of ¢
gorresponding &0 error degress of Lreadom at 0e05 and 001

levels respectively.

-
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4. RESULTS

The data on two tiiols with six parents and thedr
six hybrids were subjected éﬁf@ﬁéiyaiﬁ of varlance. The
various genetie @agamsﬁezg'sﬁsh-ééfvariaﬂcaﬁ {phenotypic,
genotypic end environmental), coefficients of variation
{phenotyplie and g@ﬂﬁtfﬁiﬁ}' hewitabiiigy in braaﬁ‘aenge,
correlations {mh&ﬁ@ujgia &ﬁﬁ @&ﬂﬁtyﬁiwﬁ and genetic
‘advance were computed for the nineteen and twenty characters
for the §ixat KQaﬁuarg e?é@sﬁlf‘%ﬁﬁ.and second (April -
June *85) trials respegidvelys The three estimates of
heterosis naualy xelagi§e‘ﬁa£@$@s$a; heterobeltiosis and
standard hetgrosls wera'aiaﬁ cém@Qt@ﬁ, . The resulis on the

various edpects sre prosented Below.

4.1 MIALYSIS OF VARISNCE

Analyeis of varlance wee done s@p&ﬁ&t@&ﬁ’ﬁéﬁ %ﬂﬁh‘
_charactars Pooled enalysis was done 0 test the influence
Of environmnent on thesé characteve. %ha‘éﬁﬁ?& of the two

trials end the pooled ANOVA are provided in Hppenddx 1 o 23

4.1e1 Bayve O biawar

ﬂignific&nﬁ variepility wuas recosded amang the traat-
ments for this character in b@ﬁa the trisls. Since the ersor
variances weze h@ﬁ@g@ﬁ@ﬂﬂ in natuire unwelghted pooled analysi:
was doane to test the genotype 3.aavizmnméﬂ£al i@téraatiﬁn and
. found to be significants ﬁigniﬁicanﬁ‘ﬁzaatmaa%4aiﬁﬁaxegceé we,
also obaerveld when tested agsingt this iﬁﬁmﬁ&@ti@ﬁ.

«
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- The character ranged £20m 33457 = 32457 and
40.77 = 5350 in the §££aﬁ_a&&.3@¢@ﬂ§ trials r@sg@cﬁiﬁély.
Karingal local was found o be earlisst in flowering in
both the trialse. The putber of days tohen for £lowerzing
was found to be mapimin for Kilichumdans ameng the
hybrids 53 x 2 wes found te be sariiest im Eloweringe The
prebearing and boaring p@fﬁmﬁs Of parants m@@ hyh:i&s.

are presented An ¥igsle
40ied First frulting node

aN@VA x@w@aaec:a»gﬁiﬁ*a&nt sziaﬁiliﬁy for ﬁha
ahmtmeﬁﬁf in both ﬁhx trialss Bince the error varianced
ware h@ﬁazwgeﬁ@@uaé'waighﬁgﬁ analysis wes @azﬁ@rmaﬁ Lo
togt the gendtype % &ﬂVixuﬂ~ sntal interactlion. A low Chie
square vglue of .31 &nﬁi@aﬁ@ﬂ'nanwsigniﬁicant interactions

Hence the treatuwad means wore testad individually.

The values ﬁor tigst fruiviag aocde rangea £rom
G5 %&&Liahmﬁ@anﬁ %@ 4443 (Sevanahmggj and Erom &‘5” |
{Kilichundan) o 4.07 (Bovendhari) 4n the first and second
triasle respectivelve
Galed HBan le&f ﬁfﬁa'

mh@ trant mnnﬁ means dlffered cignificantly in both
the trialss since the error verlsnces were found to be
heterogeneous £6r the two triasls, a welghted pooled. snalysis
was done ©o best the interaction and Sound to be non=signis

f£icante
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‘ The wean leaf srea ranged fgom :9%41 sgecm to
K12.87 aqecm;én@ 146,92 sqedm €0 248.09 sgecn in the fizst
and second trials respaCbively. in the Zirst trial, the
meximun loaf area was :esasﬁed by Kilichundan {L7a.37 ua;cm}
and was on par with the nyﬁrids 5% 2 6 ® 2y 5% 6 and
4 % 6. The laaf orea was found to be minimum for Selectlon 2-2
{83441 sgecm)s 3In the @@@@ﬂﬁ trial meimam leaf area wab
recorded by the-hgbriﬁ 5% 2 (249,09 sgecn) and vas on
par with 6 % 2 §2§1¢3?'5q.em) and Kilichundan {?3@.6;'ég.cm$.

é.igé Humber of frulte per plant

The abstract Of ANOVA reveasled significant diﬁéexsneas
among the treatments 46 both the trialss The error variances
HBES ham@genégua and hence umwaighte& poolad analysis wes
done ©o iﬁV&ﬁﬁiﬁaﬁﬁ the g@ﬂ&ﬁ?@é’x‘eﬂ?ixﬁﬁm@ﬁtél-iﬁﬁﬁtaéﬁiéﬁ

andg found to be nonesignificants

Fhe mﬂ&ﬁ‘?aluﬁﬁlraﬂﬁﬁﬁ from 11410 (Karingald lacal)A
to 21.8%} {5 x2 and from 11.93 (Karingal local)bd27(5xR)An €
first and sgcond trials reggeetivaly. in both the triasls,

A ﬁha ugp&z iisde @t the rangs atong ths parents Was lwsaar

then the lavﬁr limit of ﬁhﬂ Cange ainong mgbxiﬁ@,

The hybrid 5 x 2 @ﬁ@d&»@d maximum nusber of frults
in oth the trials. tompafison of the pocled means indicated
that the hyboid & » 2 hed the maximum aumber Of fruits
(23.?5) followed by the hybrid ¢ 2 2 { 32.00)» |
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Tha mean number 6f frules paf‘p1aat\i§;parénﬁﬁ

and bybride are ifllustrated in Flg.2.

S.t.2.1 Numbar of frults on maln stem.

e abgagéeg,@ﬁ ANOVA g@?@al@ﬁlﬁh&% the trzatments
differed signisicantly in both the trisls. Since the error
variances w@ﬂ@‘hﬁmﬁﬁﬁn@®%5¢ éﬁ unwaighted anslysis vwes done
wizd ch ravaalea\sigﬂiﬁiaant‘g@ﬁ@ﬁyggvx(emvizcﬁmaatal intar-

action.

The m&aﬂlvala&@ ranged £rom 9.93 (Keringal local)
£0 18+53 ( & x 2) and Szom 11.40 (Keringal local) to 18.80
(5 % 2) in the £irst and second ﬁfiﬁls x@sgaciivaly. In
both the trials, the hyprid 5 % 2 racozdst the maxions
value for this ehazaatéﬁpl'eaﬁyariéén oL the pooled maans
adso revesled the sane Eﬂ@ﬁit.with'th% higheat valaé far

5 x 2 (18.67) end the lowsst for Karingal Jocal (1067).

delede2 Humber of frults on braiches

significant veriabilisy existed awong the different
genotypes only in the second trials. a&ﬁwé the 20508 varianoss
were h@ﬁ@x@@@ﬁﬂa@é. waighted analysis was ﬁam@-whgﬁhfiaﬁi—
cated the presence of iﬁﬁ&ﬁé@t&@ﬂ; The genotypes 4liffered

siguificantiy on ﬁ@ﬂt&%@ against this interactions

The maan walues for this character rangsed from
1ed7 = 360 and 053 = 8.67 in the £irst snd second trials

raspectivaly.
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%ﬂfwﬁéﬁi‘iﬁﬁﬂ of the bregtment ﬁmma é,zz the segond
ﬁxiai indiaated that the hybmﬁ E’mﬁ the moidmia
nurber ¢f fxuits @z;,_}&xmﬁ&ms_ and was on per with 6 = e
ﬁm’x@mgm_@ﬁ Ehe w@ma seans alse revealed the sane

- Eesults.

Feleh  Longth of Fruit

ﬁi@ﬁiﬁiﬁaﬁﬁ treatment differefices were scen in both
the trials with yespect m %ﬁaﬁ.@ character. the erros ‘faﬁ&&ﬁ&@
were ;!?w wgensous and mm@ an aﬁm&gm@a poolad anaigﬁis

was dons to investigate the genotyps ;&f suvigonmental &.m@w
getion am found o m mﬁwaigﬁ%.ﬁ@m% '

. Tha maan values ranged ﬁxam 13 aw €$av®ﬁﬁnarii €0
,‘1‘?;?& {5 % 2) and from 16402 {(Sovendhari) to 22.75 €ﬁ ® 2)

in the ﬁﬁmﬁ and segond u&al.za ;’@m@gzﬁivalya

Zn the fizot tricl 6 x 3 Pilicode local and
wmfé. founé €5 be on pax z@iiﬁa § x 2 having the longest
frudt (17 091 mm) e m:z@%% frele way pm&amg@ by 6 n 2
(22,75 cm) 4a the gecond telal and wos ‘on par with Kilichunde
(22493 om) and ;2‘:2 % 2 éz@;@ﬁ*’@m . Compavison of the pooled
’m@@;ﬁ% goyealed that the %’sgxwﬁﬁ 5% 2 kmf:'é the lotngsst frult
{19438 m) ﬁam@m by 6z 2 (19417 aﬁi}a |



The mean length of fruit of parents and hybrids -

are éiagrammati&a$iy<rapresanta& in Flgele

40146 Glrth of frult

Significent treatment differences were seen in
saaond trial mm&y)with regand to thiﬁ_ehafaﬂtét.'%@i@ht@ﬁ
, analyais was cgkried out Lo test the genotype x,eﬂvizaﬁh
mental interacticu. There wes asignificant iuteragction and

the genotypes differed significantly.

The mgan girth of frult renged from 5454 om
(Selectizn 2-2) to G.47 cm (Pilicode local) and £xom
.EY 3 om (%elaetis& 2wl) to 749 ¢m ( 6 3 2) 1n the f£irst

and second triaia respectivelys

. é@mgari3§a of the pooled means showéd that the
fruit of the hybgld 6 X 2 had the maxioum girth (6.93 gm)
smlias&a by 6 % 1 (6475 am) ama 26 (6e7% cm)s

. dele7 Waight aﬁ single §E&iﬁ

The results of @ﬂ@?ﬁ indicated that the treatments
éié'na% dl€fer sigaiﬁi&anﬁly with zespect te this character.
“The mesn values E&ﬁge@ Erom 15-569m %0 20.81 gm
and £rom 19;82fgm to 29.62 gu in the figst and second
trials respectively. In both the trials, the hybrid 5 x 2

reglstered maximum value fox this characters
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44840 Weight of frulus per plant

pigmificent tyeativnt differvnces wegte seen ia both
the trisls with regard to this character. Since the error

warisndes wers helorogsnoous, welghted analysis wes dong

5

o weet the genotype X eavirsausnbad intergotions A
 Chiesguare velue of 24,69 revealed signifitcant genotype X

environmental intefaations

. The @éﬁa values ﬁ&ﬁ@@é Brom 19658 go (Ravringal
local) to 457.80 gm (5 = 2) and from 23657 um (Karingal
logal ) to ﬁ?ﬁ&%é gm {5 = 2} iﬁ.ﬁﬁ&'ﬁiﬁﬁﬁ éﬁﬁ‘ﬁ@&@ﬂﬁ %xiaia
pespectivoliye. In the first tmial, highest yield per plant
'wﬁa obtalned Evom § » 2 followed by & ﬁ'%'i&ﬁ%;é& g&>ﬁ
in the second trial also %igﬁ@ﬁ%.yiai& Waf producsd by the
hybzid B % 2 ond wes om paf with 6 m 2. Comparison of the
pesled moans §QV%&$@ﬁ ghat 5 x 2 yiolded maxivum (564.18 g}
followad by 6 % 2 (533286 gn)e The mesn weight of £ruits |
pey plant of perents and hybrids are éi@%ﬁammaﬁi@aily

illustrated in Flgs 4.

Gele? Number of seads per Lrudl

Genotypes differed significently in both the trials.
Sinde the efror variances were heterogensous, weighted

anglysis wes done & test the genotype X envirzonmental
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intaratticn. & Iow Chiesguare value of 3.52 indicated .
non~significant intergcticne. Hence the treatwment means

ware wsted individuallys

ihe mean value for this character ranged from
56465 { & » 3) te 117.50 (Geveadhari) aﬁbﬁi from ©1.08
{(Keringal locail) to 182.52 {5 x 6) in the fixsﬁ and second

erials respectivelys

Sevenihari which hed mazisum nurber of seeds per
'ﬁruit was found to be on par with % x 6 (110416}, 6 x 1
{im@g@%§fﬁ %2 (106.02), 6 2 3 (96.82), Kilichundan (95.70)
and 5 % 2 (95.12). Selection 22 (74.83) wae on par with
Karingal local (56.65) which produced the lowest number
of seeds. Gther genotypes, were found to be intermedlate.
in the saabnﬁ triel 5 » 8 was found to have mazimum
puber Of seeds per fruit (122.52) and was on par with

6 R 1L and 6 x 2s

4.1.30 Sutbes of rxidges per frult

Aﬁﬁ?&vsﬁvaalé&‘éigniﬁiéaﬁt differencas among the .
geﬁ@ﬁgyée with Eés@@ét to this character in both the trials.
Since tha ézx@r varionces weaere heteregenedus, a weighted
pooled analysis was done which indicsted nonesiyniiicent

intersotions.
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?h@ mean mu@bﬁg-éf rigmé per fruit ranged £rom
5+07 (Pusa Sawsndl) €0 7.48 (Sevendhari) and from 5.00
(Selection 2-2) te 7.93 (Kilichundan) in the first and
segond triasls respeétivelys fThe hybride ware found %o

e insermediate in this charcotar.
4eis1) Humber of Ziowers per plant

' The sbetract of ANOVA indicatsd significant verige
bilicy among the genotypes in both ths triasls. Since the
arror variances were howmogenous an unweighted snalysis was
ééna which revesied nonesignifigaent 1ntera@ti@§. Significant

difference was noticed awong pooled DoanS.e

The meen number of flowers per plant rsaged £rom
13487 (Raringal local) &0 27.80 { § % 2) and €rom 13.70
{(Raringal local) o 28407 { 5 % 2) in che fipst aad second

trialo respectivaly.

The hybrid 5 x 2 produced maximum number of Flovers
per plant in the fizst trial followesd by 6 x 3 (25.37) and
4 % 6 (24+53)s Rilichundan was Zound to pe on par with

Rarpingal local which had lowest numbey o0f flowsrs par plant.

in the second trial alse the hybrid 8 % 2 rapked
£irot and WS on par with § % 2 (27.5), 5 % 6 {25.37) and
B 1 3 (25.23)» 1n this triel also Karingal local produced

whe mindmum number. of flowers (13e708)«
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Comparicon of the pooled means also revealed the

ﬁama'r@su;t. 5 x 2 ranked £irgt (27+83) omong the ygenotypes.

4,1.12 Pruizing phase

‘ﬁigniﬁacan%'@ifﬂar@nge noted awong the different
troagtmeonts in both the trials. The error varisnces vere
Beé@r@gaﬁeéus and welghted analysis waé dongs & Chi-sguarea
value of 3¢.15% revealed significant genotype x environmental
imﬁ@ﬁ&@t&asy' ?ﬁ@~g&natyp&$ difiered ﬁi@niﬁi@aﬁﬁly@ (

?h@ fruitiag ?h&s& ranged érem 32473 (Karingal lééal}
£o 3§a95 {5 x 2} and £rom 3?:11 (R@Eiﬂgal logal) to ané@

(5 x 2) in ﬁh&j§%§@@§ﬁn@Vj@éﬁﬂi_triais respegtively.

| in vhe first trisl 5 x 2 had the maximun £ruiting

phepe and wes on pak with 4 2 6 ( 39.40), Puse Sewanl (39.05)
and $ x 6 (38e33). In the second trial aleo 5 = 2 maintained
the longest fruitiag phese end was statistically on par with
other hybrids nonely 5 3 6 {5033}, & ¥ 2{50s13), 6 = 3(49.67)
and 4 x 6 (49460}, in both the trials Karingasl local
regorded the shortest ﬁﬁ&i@&ﬁg_@ha&aa Q@mpmria@ﬁ.mf ﬁh@'§@@l@d
means also revaaléé that 5 % 2 had the longest fruiting phese
(45.32) while Karingal local had the shostest frulting phase

(3492) s

443413 Hunber of non=bearing nodes
significant difference wwny treatments was present £or

‘th@ charascter in both the trials, Since the srror varlisnuces
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were homogeneous, an uvawelghted pooled anglysls was done.

which revealed none=sigaificant interactions

The mean values reaged from 43 ( 6 3 1) to 983
(Kilichundan) and £rom 4.03 (Sevenshsri) to 11.27 (Kili-

chundan) in the first and second trials respectively.s

Sevendhari recorded lowest number oX ﬁan—bearing
nodes im the second iwrial. Kilichunden recorded maximum
nutbar OF han-baaring npodes in both the trialse. The
comparison of the pooled wmeans showed that the,hfbrid

6 x 1 produced the lowest number of non-~beariag nﬂd@é
_(4.28) while Kilichundan had highest number 0f non~bearing
nodes (A0+55). | |

4,114 Helight of plant

The sbaééaat of AHOVA revealed significant difference
among the different genotypes in both the trials. s%nce |
the er£s$>varianea$ were homogeneous, an unweighted pooled
ghalysis wes done which x&vaaledfngnasignifiéaat geﬁatypa b4
renvixanmehtal.int&raetimnq‘ Honce the genotypes did nst>
diﬁfex £rom geason 0 Season withlxasgect o this character;
The géelaﬁ treatment Mmeans differed significantly.

The-mean height ranged from 37;43 ca (Sevendhari) to
7707 cm (pilicode local) and frem 71413 em (Sevendhari) to

11370 em { 6 x 1) in the £irst &nm second trials x@apectivaly



Broept ?iiié@é@ iocal all_@thér g@ne&yp@é ware on
par with each other in the first wriel with regasd te this
charooiets Thﬁ‘ﬁybri&;ﬁ # 1 whieh recorded msximum beight
in the figst tfia3~wé$ ﬁn{gaf_ﬁiﬁh'all other genotypes

excapt Selection Z~2 and Scvendhari.

Comparison of the pooled wmeans showed Pilicode local
a8 the tallest ve fi@ty {24.63 cm) followed by the hybrid
6 % 1 (86482 cn) and the shortest variety belng Sevendiari

with a height of 54.28 ame

§a16i8 Bumber of branchss

H‘h

The results showed significent differencas mOeng
U A e Fnsd , .
creatments in both the trliasls. Poolsd analy&is was done

2nd ﬁhg ge nﬁtv9a X environmental fntersction .a& Eoun

£

o
be significent. Hence ﬁh@'gﬁnmﬁzpeg_WQre cestad &gaiaﬂt

this inceraction and found to be zignlificants

The mean number of brenches par plankt raaged from
0443 ( Karingal local) to 245 6 = 2) and £rom 0,77
(Karingal local) ©o 440 (Kilichundan) in ths first and

second trisle reopectively.

Zhe parents Kilichundan and Pilicede local and the
hebrids 3 u 2 aﬂﬁ.ﬁ % & wers on par with the Dybrids 6 x 2
which had momiman mudser of brapchez in the first triale

Compariscn of the treatment mesns in the seconé trlal indicat

¢



- that Kilichundan hed m&&&mam&a& of brenches which was
‘ﬁ‘@&l@wm by the h:ﬁwiﬁ 6% 2 L { 3040) The é%gm*if;‘% 6 %1 anﬁ
Puﬁza Sawand were on gar w&tﬁ Eisgrz.zxgai 1@&«:31, ha?mg the

iw&at mm@x:’ of %wanah@m

| ﬁ@a@@iﬁm @ﬁ the povled &w m&maﬁ% th@:&: f{mi«—
aﬁm@aﬁ Was haviﬁg the mammm nurber of bzmmnaa (391333
) .&az.&wm by 6 % 2 and M;ariﬁgaﬁ. &@@al &mﬁ ‘m@ l@%ﬁi« %&w&@r
of bﬁ'ﬂ%&i’kﬁﬁa

é » 2. » 2.6 é}&rﬁh @f gtem

1

sxwmxmam @ﬁi&famﬂc% amng %sma*tmma.., wam soen in
“¢he second trial onlys uii’i@ the @&'x@r vgxi%naas were hetero=
'Q@ﬂ*""ﬂ)ﬂﬁ% %e:mg;me@ a%.}.ya&w ‘%‘E’&,a gong which é‘mﬁ.aa&:@& mn«signx«-

ﬁigza@m ggm%y;;& = @ﬁfax@mﬁﬁaﬁn&l _iﬂ%ﬁaﬁtﬁ@ﬁy

" ‘iéh@ mém‘ @méﬁ*@ﬁ sham x&ngfaéi ﬁmxa He03 CMm (Kaﬁéa&.
l&::ai} g s.*m en. { ?ilim&a 1@%1} and ﬁmm .%‘?3 (@a..ringal :
iocal) ©0 8433 am { % - :a; An &he fimt ami 5@&@3@1 txials
| 2’&3@%&%?&1?; “ o |
. The glrth of amm %ﬁs obaegvad €O ba z&a‘ai  fox
hgbﬂ&@@ mﬁimwa by the hybsiei 8 = 3 (‘J{?B cuy  in the

se&sm “exmn&n &3.1 a’aifwr g@g@i‘;y@% fﬁaza fuuﬁu o be mx @M w

’ -t&"ﬁ@ s,mm&m .

é.%ﬂ wa“eazamge ai& Fruit aai:
Tha &h%gaaﬁ aﬁ M@‘% xwaal% nhat m g@n@tmm ﬁiﬂﬁ
| ‘m:f%, ﬁiﬁﬁer m@x‘awmm@w with respset m tma eharvacter in



63

both the trialse

Tﬂe mean values Fanged £rom 62,76 per cent
(hal&ct&am 2=2) €0 e 1% per cent ( 6 x 2) and £rom 5?.71
per cant { Selection 2-2) to 7291 per aenﬁ(éa&a ﬁawani)

in thu Eirst anﬁ segond trials respectivelys

44118 Yellow vein moseic disease scoring

Sinee ﬁﬁaz& wag little incidence of yellow vein
mosaic disease,scoring wae not done in the first triala
in the second btrial, field incidence was noticed and
intensity was scored uainé'ahe rating scale. The hybriﬁs‘
_% % 6 and 5 % 2 war@ L@ané o be l@as aa&c&ptible with a
mean- disease :atimg 0f 121, Kilichundan was observed to be
highiy auseap%;bl& with a wean discese rating OFf 3436,

The mean dizesse rating of parents and hybrids
are diagrammatically gr&&éﬁtﬁﬁ in ?ig?ﬁ.' ’
4231419 Scoring of frult and shoot borer infestation’
as Percentage of shoot infestation

The sbstract of ANOVA revealed significant treat-
ment differences only in the £icst trial. Since the errxor
varliances we IS hﬂt&:@g@ﬁaﬁusg welghted aﬂalyaia was dong Lo
test genotype x environmental intersction and found to be
significante

The character r%nga& £rom 27.76 por cent (selection

to  33.67 p&rfcaaﬁ‘v%aaa Sawani and ﬁzaﬁ"z?,es pPeE cent
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(6 2 1) to 35496 per cent (Kilichundan) in the first

and pecond trials respectivelys

Comparison aﬁ.ﬁﬂa~hxaaﬁmanﬁ maang ravealed that
& x 1 was losg aﬁﬁ@mt&@ by shoot infestation followed by
Selection 2«2, 6 % 3 and 5 x 2 whiah ware on par with it.
¥ilichundan was ﬁ@u&a;@a~hﬁvafma§imum damage by @hg@t

infeptation.

bs Percentage of £rult infostaticon

_ The dbstract of ANOVA is presented in Table 2.
ﬁigniﬁicant trostmont differences were notlced only in
ghe £irst trial. The error Varisnces Wers horogensous.
Hence an unweighted poocled aﬂ&ly@i%VW&S done to teet the
interagtion and found ﬁ@/bﬁvﬁwn*$£§ﬁiﬁicaﬂﬁg The troeat-
ment differences were ﬁéat&ﬁ against the pooled error and

found t@'b& aigmiﬁieanﬁ.

The m@an valu@@ zaagam £rom 6«74 g@x'cant
£ual@ctian =2} o 10.22 per cent (Pusa Sawani) and from
5.26 per cent { 5 x 2) to 9.72 per cent (Pusa Sawani and
pilicode local) in the £irst and second trials rES?eﬁtiV%lfu

Comparison of the %#@aﬁm@n% msons in the first trial
r@vaaie& that ﬁhe frules of Pusa sawaﬁi was found o b@v
damaged maxioum and was @n yax witn Pilia@&a local, Karingal
Cloegal and 6 x 1. The fﬁ&&tﬁ of hybrid $ = 2 was less damaged

by fruit and shoot bozer inﬁaata%igﬂq
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N o 1 - -
493420 Crude £ibre content

| The genotypes diffcred significently in both the
%&iaﬁgg Sinos @%@,&fﬁ&#“@&ﬁ%aﬁeéﬁ ﬁ@f@ h@%@xwg@a@@ﬁsa
weightad ﬁ%@iw& a%aly@iu was 6onEs A Qhﬁas ek Yol Wwium of
&¢?3 wWas iaw which revealed aﬁa»s&gmiaicama xﬁ&ﬁﬁﬁaﬁiuﬁn
Hence the %ﬁ&mﬁ&&ﬂ% ﬁ&ﬁﬁ srences were tostgd aﬁing vhweightad
.aﬂd$y$£3 and fauﬁﬁ o be %igﬁiﬁi@ﬂ?ﬁv Thy mﬂ&fﬁ@ﬁ@? ganged

from 1«16 per cent € 1.46 per e&nﬁ &ﬁ& 1.10 pe¥ cent o

Lo%6 por cent in th& ﬁixﬁ% mﬁ@Awﬁﬁﬁﬁ” grials x@ggactlvaly.

in che first ﬁxﬁai 5 = 3 mu@ ﬁahnm to be superiox
in gquelity wit i ioy cruds fibse ﬁﬁﬁ%@nﬁ {16} end was

, ﬁﬂ% par with 1ts parenis.

in the second trlal, Selectivn 2-3 recorded the
lowest cyxude fibze m@ﬁ@@ﬁ% {1s10) and was on g&r with § = P
{1634} 5 2 6( 1.2”). ﬁil*@hauaaﬁ €1¢$ﬁ3e G a3 €i.19}
aﬁm:& % 2 iigE@Ec Caximus crude Fibre gontent (1.46) was

- ohzorved in ﬁh& warieby @uaa Sawand in the second trial.

=$ﬁm@a£ﬁ on of ﬁh@ ?ﬁﬁl@i m2aRs ravealed that Ex:
and ¢ % 6 had the lowsst and Lag%a“t arude flbre concent
respectively, The meen crude fibre content of parents end

hybrids sre dlagrammaticelly prssented in FigaGa
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4.2 PHEIOTYPIC M0 CHNUDYPIC VARIABILITY AND CGBVEDLIC ADVANCE

The population mean, range, phenotypic, gonotypic and
environmental cosfficient of veriation, heritability and
genotic afvance of the aifferent characters studied gre

pregented in Table 1 and Ze
44221 ¥ield snd its cowponehds

The mexnimum amount éﬁ phenotyplic cwﬁﬁﬁia%&at~@£ vabiaw-
tlon f@1.17) wag gegisteye& by number éﬁ ﬁﬁmi%s on brancheg
in the £irst trial foldlowed by number of branches (37.58)
and aownbar of man«@éaxim@'&@ﬁes (31417) ¢ Days @ flower
recorded the ninimum phenotyplic coefflcient of verlatien
{6411)+ in the second trial also number of fruits on branches
reglisteret tﬁa mastimum phenotypic coefflclient of veriation
Of 674610 Pha miﬁimum phenotyplc &@%ﬁﬁiéiaﬂ@ gf variation
was rogorded by‘ﬁxuiﬁing’@naﬁa\ﬁ??gﬁ} £ollowed by days to

ﬁi@w&&‘ﬁ?;zz)gl '

é§'$@Qa£ﬁ$ genotypic coefficient of variation, the

| mexdaamn iz?.a%)'aaﬁ.miniﬁum (2458) figurers were recoxded by
aunber of branches and girth of frult respectively in the
£irst trial. In the second trial, the mexivwum amount of
genotyple coofficiont of variation {(53.32) was registesed

by numbepr 6f fruits on branches | end (o paxﬁgatage 0f Erult

‘set recorded the mindmum genotyple goufficlent of variation (5.



Teble 1. Rﬁﬂgﬂg gwg;m&atz.mz mezns and genetlic paramsters of different

mtx "'““ tﬁ”r P~3

s “iruk trial

Character

ﬁﬁﬁg&

%ﬁﬁ@ﬂﬁg

RorLas

Heah

cmaﬁﬁ; jciant of varigtion

Bhenoe
typic

ﬁai

%g‘s;ia

Eﬂ?izﬂnw

mwntal

.ﬁ@fit&%if

dity in
el
sense

Gaaéti& |

ghlvgnee
in percen-
tage Of

Dbays to flousr
Pirst freiting
node

“oan leaf avrea
Humbar of
Eralts ped
plant

Surber Of
f£rults on
malin stenm
Hunber of
fruits on
braaches
Length of
frult

cirth of fruit
waight of
single fruit
Weight of
£ruits perp
plant

Numbar Of seeds

per f£ruit

 33457= 3957

Lel3~ 6450
53‘5 L] ‘3’?‘ ""1?2. &3?

$1010~ 19.20
9493~ 16477

1&27? 3.57 )

C 33418~ 15.68

BeB4m 647

16eD6= 20075

i?@tﬁ@‘gﬁﬁb&i

Punber of ridges 515 -7 48

per fruit

33&6?”VS?Q63

God?= 5453

10891~167.34

i@i?ﬁé;giﬂég

1693 18,53

—t

2017= 3460

1367w 1791

&1&@"~ﬁngq

. 183483~ 2081

376« 27=457+80

30 « 22+130+16
6.44~T7.35

35431

5422
125453

18641
15.68

2466

14430

Goll
17.63
352408

8360
G243

"gﬁﬁi

15.07
2&@97

&@&53.

AN

%2

‘ging?.'

11,92
T30

33,12

2334
21.98
15.04

408

BeB2
1643

C 368 T8

18.30

13»3&

7&5@
2@5@

3,68
iglﬁi
168467
14 06

Ae55

i2.22
23.86

- 10607

11446

36.83

9,28

3437

12.76

i@o@g
15400
7.55;

P Y. 9
34430
. 32420
T340

7180

19.50

39.60
1080

7+20
6360
5340
7750

5466
10«54
1911
2938

31.82

16.892
B.66
. 3:73
2.27
30462
24,07
25053

{Q@ﬂﬁﬁa»o)

o
~\!4



wablaiz {eontda)

§ ' dange . ﬁuefﬁiaivat of variazxen
| Charaster '

‘ . o , Hean Heritg~  Genetic afvance
Parents . Hybrids o Pheno=  Geno-  ENviEone . kildty - in percentage
. 4 \ o : ﬁy@iav ty@iﬂ mﬂnmal Cin broad of mean .

) Senge . .

Nurber of £IOWEES 13497 = 23e83 23e57 = 27460 , 22.32 19.68 16403 11.43 66430 26475
per plant , : | S : : e '

rruiting phase 37051 = 46431 46465 = 55468 46446 D60  Ee61 428 BOW50° 1588

Busiber Of nonw- S o . ' ; ' ‘ ) -
Lasring nodes T - 4e3F = 9,83 Ga20 = 587 5.61 31.17 2508 19246 G230 - 4046

soight Of plant 3763 = 77407 48430 ~ 6195 56493 22,79 16273 15468 . 53.90 25416

ﬁ'%i%{fé)&’ﬁ ,@ﬁ - R - . g ‘ : . . Co
branches © 0e83 = 2,07 123 = 2.50  1.66 37.58 . 27.88 . 25,20 55,10 - 42477

sirth of svem 4209 = 5276 4458 = 5438 4.78 12438 6465  10.44  28.90 C o 7.32
FPorgentage ﬂf N o . ‘ o . ‘ I
£ruit seb. . 61e67 .~ G909 62,76 = Te16 6585 12,05  10.09 G261 . 18.5¢ . 28BS

?@r@&ntaga oE .
s@set xnﬁﬁﬂtatian

276 - 33467 30092 = 32.86 31;47i',$,?§. 3§71 ‘ ‘8,95,' 379 68460
?erEﬂtég&ﬁ@ﬁ : C | ', | | .‘ - : |
fruic imﬁ&statiun g e P o o y o o ' - e g P
by Esrias vitells 6274 = 10429 .?‘37 f -gféi, 3?42 19037 ;@,Ql 16458 26469 | 1069

crude £ibre . , ’ : . . . - ,
content C Aol = 1e83 116 =~ 1446 5233 9421 BeB7 = 2.38 2.8 17.29..

1
;

89



Taple 2

anazac:ﬁam— sec@n@. &rial

Range, population means agd. g&n@t&@: palal meters {aﬁ‘ different

Character

\

~DarenTE

Range
T hyRrids

m@ﬁﬁ.«_mﬂt of Vamaté.ua Herita=

?h@ﬁ@»-

typlo

GOTICie
typic

S Enwvi Ton
- mental

bility in

‘broad

zense

Ganeidc
adypanca in

pereentage
of mean

Days to Zlowesr

- Pirst fruting node
. Mesn leaf avea

Surber of frults
per plant

Humber of frults
main dtem
Nunber ©f

fruite
branches A

 Length of £ruit.

Girth of fruilt’
wWelght of k:.ngle
fmit
weight Fa 354
per plang
Humber of
par £ruit
Number of
per fruit
Humber oFf
per plant
Fmitin‘g‘ phase

:‘ammiwu
sacds
ridges

£lowers

QI

80477

,ﬁm&?~

iéﬁtgz
131493
13140

D53
16.02
5.72

19.82
23657
61.08

500 =
- glngﬁ

13470
32.73

- 5345
o GBTF .
“22Ye 6L

- 1677

- 15617

ol ﬁwié

- 21.93

= GaB88

B O6G5

'-?igg

- 399@5

aid 25.82

&3‘1‘; g?,fvj 45%34;

Le20w 5,57 5405

190+26-284.09 199.18

13003~ 18480, 14,03

2.80~ B.67 Ti6l
17426= 22,75 18.36
6e90~ 7ol 6n73

29245~ 29462 24,27

ﬂﬁ@g@?ﬂﬁ?@hﬁﬁ-ésgfﬁg

92.00=122452 98,13

6e33= 7220  €.36
2190~ 28407 22,17
35.28= 3995 36,69

o

1770w 2270 1788

7021

‘ 15«28

1824

1821

| 16433

. 67461

i3.8%

Bell

20675

236@6.
19.76
16.72
20414

7405

Ge58

1277
13478

-létig

@ng

53,22 .
10.96
Tod5

6096 .

27.09.

17.84

1549%

17447

637

2,95

Be38
ﬁ.ﬁﬁ

’ 8.33_1

"11.&7,

41,78
Se40

3.19°

1955

740

G351

5412
1002
3.02

83427
| 6990
2600
79410

L &7e10

6200

- 63200
- 88T

112w

93400

 B1.50

90«60

. 75.20

8170

1237
e le B8
230?@

86409

1786
- 14032

4.75
’53&%3
33.01
31013
31.08

C 13.89

{contles)

oA
@



Table 2. {contds)

Rangs

~ Charageter

Parents

Hybrids

- Hean

Coefficient Of varistion ..., ol

.mmm}ﬂm’ GEnGe

-Wg}é’;c typic

ﬁnﬁiﬁﬁﬁw;
mental

- ddey dn
broad
sense

advance
in pércsn
tage of
moan

fiunber of nons-bearing

wodes

Haight ©f plant.

Hunbhey of branches
Qirth of stem
Percantage of frult set

Fellow veln .ms;éi@

disease scoring

Parcentage of shook

infestation by

Bazigs vitslls (¥be)
varcentage of froit
infestation By - -
Bgrigs vigella (Fba)

Crude Pibre content

Ga03= 1127

Tie13+112.20
@1?7” 4.@@

54 73e Tel8

ﬁﬁg?iw T29%

1o24= 3.36

2Teib= 35496

553 9479

@w&&"

T BT

| 98427-11370

1ed 7=

G0 e 28w

1»31*

| 27,03

Leld~

GCaGlm

'5¢2ﬁ‘

3240

176

F2.88

TeB3%
| 16435

Ba33
68490

Tquﬁg'
3@25@?

2@24
$+93

 1.68

'3%*35

Kgﬁ?

'3ﬁq3§ )
14,72 .

ﬁ?éﬁg

124..24
_Iﬁm&ﬁ

62457

11485

25263

’zmwﬁﬁx

32018
9,53
4138

C Be70

5ed

57409

1009

18.20°
8‘?@ ‘

1473
11.22
23433
1112?
'@wﬁﬁ

23.05

h @#5@

15.05

Talds

T 82470
" 81490

is&%ﬁ

© 37.30

27466

35.96

8500

5042
5980

60«31
12,66

7366
1097

§.21

10893

18.91

26560

1417

0L
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In both the trials mazimum eavironmental coefflicient
of varigtion wes yvacoxded for number of fruits on branches.
Girth of stem and Sgudting phaa@‘@xhi@i@aa minimun valua for

this pavamoter in the first and second triales respectivalye

in the fixst %rial,méximum-h@fﬁt&%&l&ﬁy (B0 507 wga‘
displayed by fruiting phase followed by nusber of ridga% par
- Eruit (77.88) end ﬁumba:;@%ﬁ%kﬁi&ﬁj>?ar plant (73,40}, awong
the ?i@iﬁ.@mmy@ﬁﬁﬁﬁéy lowest her&taﬁiiiﬁy (780 was mﬁa&xvgﬂ
£or weight of single fruit in the fizst tria&vﬁ@liowaé,ﬁy
gireh of frult tig,sﬁip' in the second tt;al. £ruit yield @ar\
- plant ﬁiﬁ@lay@&,ﬁaﬁimmﬁ‘h&w&@&%&lﬁty {93.00) closely Solloved
by nusber of ridges pas fruit (90.60), girth of fruit (84.70),
days to El@wér (83&373. auher of non-bearing nodes (82.79)
ana‘ﬁxuiﬁi@g @has&f(ﬁl.?ﬁﬁe ATh& minizun heriteblility of 11.20

was expressed by wedght of single fruit in this trial alsos

The expected genetic aldvance %%@f@ﬁuﬁﬁ a9 perceatags
of mean vas maxiﬁam €4&.77) £or number of braaches followed by
nurber of non~béarling ncdes (G0.46) av& ey oF «zuits o8 .
maln oten {31.823) . in the figst triaia Akl the zamaimmng
charaetarg displayed low @&Lzm%tas for this paramatere. In ﬁnu
second tx»al. the maxdoan gan@tia advance was recorded for
nusber of frults @n'brmna%ﬁa (86.09) followea by number of
branches (73.66) and num@ex af n@a~ﬁ fiﬂg nodes. (60elil)e-

w@ight of single fruitc (4.?&). parcantage of £rult set {50&1)
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_aﬂ@ girth of stem (i@.&?} ﬁimgl&g@ﬁ lover estimat@a of this

aaramatex in the gecond triale

4+2.2 Yellow veln mosalc discese scoring

Registance to yollow veiln moseic disesase ﬁisgiag@&.
falrly higher sshimares of @heuatgmi» {6157) and genotypic
{(87:09) coefficients of variaﬁhan. The snvironmental cow
afficient of varistion was low (23.03)» High heritability
(85.98) and hign ganatia advance (108.93) were also observad

£or thig anaracuar.

&42;3 Bosring of ﬁﬁuit and shogt borer infestation

Both the percentages of fruit and shoot infestatdon
&isplaya&llawar'est#mataa of coefilcient Of variation in both
the trisluse &lbhaugh high hexitabilicy i@ﬁ.@ﬁ} was ré&@xé&ﬁ
in th&j@ggggitxiai for pergentaga Of shaaﬁ'iﬂﬁegtaﬁ ?léﬁtﬁg(
the figare was very low (3.79) for che [ELFs®T eriale The
pereentage of shoob inﬁ@sﬁ@@ §1ant$ugggiﬁhar&@ higher estimate:
of genetic advance (83;663 in tha?ﬁié?@; trial onlys LOwer
—emtimat&s of heritapilic y gﬁd genetlc advance were noved for
the percentege of frult in;%@taé ?laﬁtw in both the trialse

$e2e¢ Grude £inre euntent

Lower aﬁﬂimaﬁms of coofficient @9 vaxiaaian for arude
fibre content was obsegved in both the ﬁr;a 5e High herita=-

mi&iéy {92.80) wes absenved f@x»dhisAnharaetﬁr in ths £irst



twriale M&ﬂ&raﬁé-h@ﬁitaﬁ&liﬁy (59.806) was obgerved in the
second trisls The axpected genstic advance wes iow in oboth
‘the trisls for thig attribute. |

4¢3 CURBRELATION BTUDLIES

The sssocistion smong £ifteen imgertamt.eéﬁnam&s'traiﬁg
are prosented in Teblae 3 and de
First fruiting uode digplayed signifigent positive
. 3
genotypic correlation with wmean leaf ares. length of Eruit,
 hizdghty aumber of branches and nuubasr of non~dearing nodes in

/

voth the trials.

The assoglietion of £irst fruiting n&ﬁe with number of
Ervits per @iﬂﬁtvané<mumbar @ﬁ'gl@wézs per plant were found
€0 be aigniﬁ&aa@ﬁiywu@g&ﬁive in the ﬁifét ﬁziai whereas 4t
was Sound o be positlve and non-signilicant in the secend
triale Welight of ﬁﬁﬂiﬁ$:$ﬂ£ plaﬁae numbar L s@eéﬁ Qar Exult
ang £rulting phese had é@nnaiguiﬁécaﬁt§§§§£ﬁfﬁaﬁa$seciazi@ﬂ
with the firet frudting node 4in the fizst triel whereas 1€
was ﬂa@aiiv&lanﬁ pon-significant in the segond trials vositive
‘eorraletion was chserved between first frulting node and
gireh of stem in both the trials, but wes significant only in
ehe gseeond trigle Crude fibf&'ﬁﬁﬂ%@ﬂﬁ had ﬁegé%iva correlation
with first fruiting node in both the trials of which signl-

ficant ssgoniation wes notlced only in the fixst triale



Sankemsnt

Tabla 3, Correlaticn coefiicient Trial I
E =‘|' = -t w L by 2

- 3 B N - 8 * ° 9 a E‘é a q o éﬂ 2

- ssoStar s - ~ 3 8y da 5= E-:.'E."" g:la?:. 'E;ﬁu g!-—u dip: £ @ -5113 58 :5'%3 .53

L O T IS Y O A B - e el -

R f gad N8 94 840 148 §2f gy B4 d91 45 §. g§f 4add

fits TRMLEIngl | P 1.000 00235 0,208 0.106 0.277 0.091 <0.158 0.054 =0.190 «=0:132 04209 0.194 0.122 0.688 o0.334

doues 9 1,000 1.217 0,358 0.374°0.145 0.410 0,279 04077 =0.418 -0.2¢9 0.58 0.44§ o0.358 0.948 -0.609

s laaf area @ 1.000 0,135 0.43% 0.242 0.423 0,34 =9.026  0.051  0.225 0.388 0.518 0.4% o0.36] -0.3s¢

G 1,000 0,160 1.297 1.5J1 0.85) 0.302 0516 0,154 0.330 0.50% 0.964 1.041 0.931 -0.718

wsber of frules p 1,000 0.362 04226 -0.009 0,609 0.547 0.93% 0.028 0.096 o0.398 04135 =0.188 0.226

= pant a 1,000 0356 =0.128 0.77)  1.061 04811 0.977 -1.028 -0.084 0.558 0.299 <0.36% 0.1¢9

_sugeh of frule P 1,000 04379 0.377 0.535 0.096 0.304 0.310 0.489 0.378 0.438 0.205 =0.413

G 1.000 0.342 1.255 0.580 o0.i01 04488 0.608 0.588 0.998 1.088 o.si% -0.604

iren of frule p 1.000 0073 0+207 04340 04182 0,149 04331 0,288 0.166 0.159 0.037

g 1.000 3.228 0.4d3 0.799 -0.583 0.268 0.43] 0.783 1.388 -0.026 0.013

alght of single P 1.000 04550 04201 =0.130 04166 0,008 0.232 0.230 0.075 ~0.336

rule = 1.000  0ed4d 04479 1.025 0.618 0.9%8 1.000 1.13] 0.589 -0.7%

sight of frults p 1,000 0.547 04705 0.78% o0.083 0.488 0.231 -0.146 -0.079

e a 1.000 0477 1.088 1.021 0.110 0.68] 0.488 —0.220 -3.026

wiber of seeds p 1.000 0.387 0.488 —0.212 0.344 -0.006 0.068 0.093

k£ frulc a 1.000 04701 0.688 -0.136 0.688 0.483 0.101 o0.22%

ssber of flowers P 1.000 0.80% 0.17¢ 0.388 0.17¢ -0.187 0.057

‘@5 plane g 1.000 1.02% 0.030 0.48% 0.3¢6 -0.378 0.020

Fruleing phase  » 1.000 0.199 0.445 0.175 -0.241 0.004

G 1.000 0.246 0.653 0.633 —0.310 0.031

Wuight of plant P 1,000 0.088 0.427 =0.039 -0.070

a 1.000 0.175 0.8 0.201 -D.1a2

Vomder of bran- P - 1.000 0.541 u.aﬂ ~3.358

Rl a 1.000 0.805 0.4 ~0.561

Jirth of stem P 1.000 0.099 =0.321

a 1.000 0.357 -0.788

flunber of none P 1.000 -u.!ﬂ

tasring nodes g 1.000 =-0.701
Cvca £ibre P 1.000 I:l

g 1.000
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sirst fruieling P 1.000 G-JEE u.sﬁi 0315 =0.168 =0,120 090 Q4163 0.040 0171 0,343 u.J?5 Oe214 u.niﬁ =J)e2d7
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nCa (¥ 1.000 Dl"zg D.108 G-diﬁ -0.232 =0 505 led 33 Jjeld Uaeidds Os1dd 0,373 U-'Jl: 0207 L}lu-.i‘? =333
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Sean laaf arma F 1.000 0.788 0.688 0.388 o0.223 .37 v.438 0.688 0.420 0.157 0.538 0.588 o0.271 -0.338
. ww e “ _ T _ .= am : e an " x
G 1.000 0.9% 0.960 0.51¢ 1.374 0.3 0.49) G.889 0.583 o0.231 0.7 1.1l 0.398 0.6
= g*  mx gl ; _Ew e mw : ] .5 <
wrbar 311 P 1,000 D484 0,590 0.478 uU.cu? 0.555 0.082 0.5387 0.245 0.435 0.531 -0.055 ~0.246
SUS Sw Jpimnti 1.000 0.678 o0.711 1.6 .00 0.588 o0.988 o0.788 o.226 0.405 1.080 =0.123 =0.604
_angth of P 1.000 ﬂ-dqé 04169 Je59) Je324 u.4§§ 0e125 0.160 J-JJS a.sﬁé 314 -J-Q%;
sralc a 1.000 0.450 DGl --f.}J Jaddd Jabldu 0+265 Js233 '.an.i.i-l: '...I-JEJ Ueall =0 504
ireh of P 1.000 0.540 o0.0?] 04573 0.5 0.463 0.088 0.285 0.428 -0.208 -0.270
[ y & "] (K.
SLelt G 1.000 1.398 C.7d0 0.764 0.733 0.578 0.122 0.358 0.638 -0.347 -0.098%
H-.’..qnﬁ- of l.'l.l:l:;.'l.l P 1.000 _l-l-r‘_'q'- .I-J?'; 'J-:Ii{ -‘-.I-dil -J-‘Jd-..!p J-l‘;i JUJIU =] . ‘J& =-3s123
_rult a 14000 12005 1033 1.651 1,304 -0.42@ 04343 1.017 -1.002. -0.434
aight of fruits P 1.000 04555 0.732 0.671 o0.060 0.510 0.588 0.036 -0.322
°r plant a 1.000 0685 0.97% 0.780 0.100 0.622 0.38% o0.0768 -0.475
Liber of seeds P 1,000 0.631 0.1 0.044 0.46Z 0.343 -0.039 -p.198
- L] L o L m
‘T Erult a 1.000 0.743 0.508 —0.127 0.550 0.608 -0.101 -0.394
=bar nzlnuu- P 1.000 0.478 0.009 0.44f 0.53] 0.141 -0.475
L] [
R RSEAD RS 1.000 0.587 0.090 0.46% 1.08% -0.211 -0.683
rulting P 1.000 0.037 0.211 0.45] 0.009 0.091
s a 1.000 0.087 0.328 0.448 0.189 0.153
lght of P 1.000) =0-091 0-441 D135 B8.018
Lent a " 1.000 =0.249 0.160 0.232  0.252
e —— - = 1.000 0.303 U.535 -0.27),
chas 5
raa g 1.000 0.62% 0.6l8 —0.554
srth of P , 1.000 0.225 .323
i G 1.000 0.189 =0.0649
wibaer of non- P 1.000 -Jslld
~suring nodsa 1.000 -Jeal¥
_rude fibre P 1.000 cx
eentant a 1,008
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?hé genotypic correlation of mean lcaf area wiﬁh
iength of frult, girth of Irult, wéighﬁ of aingle ﬁxuiﬁ."f
nwiber of seeds per £ruit, nunber of branches, glwth of stem
ané nunber of nonsbearing nﬁaagﬂ%@xaff@unﬁ éo'®@ sositive-
and significant in both the trisls. Crude fibre conteat had
significant negative cssocietion with mean leaf area in both
the trials. %éﬂﬁ 2eaﬁ‘a$a& displayed positcive correletion with
weight of frults per plant, aumbar'aﬁ‘il@wesé'a < Lruiting -
phase in bath'tha t$ia&s of which the correlations ﬁgxe
found to be gignificast only in the second trials Height of
plant hed slaonificant Qﬁﬁiﬁ$Vﬂ.CQ£?ﬁ§&ti®n.Witﬁ maan leaf
area in ¢the first trial whersas it was found Lo be non-zignie

ficant in the second trials

in both the krial&. éigniﬁidaﬂﬁ positive corselation
wWas @b&ﬁfveﬁwﬁér~aumb@£ of Eruits Q@%‘@l@ﬁt with lengih of
fruit, welght of single fraiﬁ.iwaigh@ of £ruits per plant,
number of seads per ﬁ:&ié,,ﬂ&ﬁb@@ of flowers per plant, frult-
- Ang phase, nusber of hran@h@% @ﬁﬁ‘g&@éﬁ 0L stem. The &m@m&iaf
tlon of nunber of frults per pl#%t'wiﬁh girth of frufit was
£ound ta'b@xpaaiﬁiva and si@ﬁiﬁieaﬂt in the first txia;'
whersas negative and nﬁmusﬁgniﬁieénﬁ in the seconu triaio
Non=significant negative and positive corrslations were
chserved 5etw@en uﬁmbaf of £ruits pey plaét~aﬁﬁ height of
plant in the Efirst anﬁ-gaﬁﬁaﬁ,tfialé r@é@actiﬁaly;. in‘heﬁh7

the trials, negative correlaticon was obsegved beotween hunber
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of fguits per wlant and ﬂ%ﬁﬂﬁg of nanwb@@ﬁ&mg nodes, bub
:waﬁlﬁigai igant only in the €irst ¥rials Crude fibre ﬁ@ﬂﬁkﬂ@
had noheg igniﬁiﬁmaﬁ pouitive correlation with mutber of
frults per plent in the fdigst tpial whoress ﬁh@*@ﬁﬁ@@&&ﬁ%ﬁﬁ

was Found €0 be negative and signlificant in the seQond %&i&ia

Longith of ﬁ&a&%:&aﬁﬁl % Eed @ign&%i@@ % sosigive -
gogrelation with w&@gﬁ%.@ﬁ'ﬁimﬁiﬁ Sruit, weight of fruits per
nlemt, nusber of {lovers per @iaa%¢vﬁamﬁmr b8 branches,

Cglith GE ptewm gmﬁ nunbicr of non-bsaring ﬂ@@%ﬁ in both éﬁ&
txﬁaaés‘&@mgﬁh oF ﬁ%ﬁﬁu‘aiga.haﬁ.yagi%&vs corpélation with
girth of frult and number of sesds per £ruit in both the

" grials, but was sigpificent oaly i&.%ha'aaaﬁﬁﬁ trials - %he
‘géﬂﬁﬁy@i@ correlation gmr,z&ﬁgﬁh'éﬁ ﬁﬁaﬁtfwiaa fruiting phase
&aﬁ.haﬁght«@“ ylaﬁ% were alst found o e positive in both the

&ﬁaglﬁlbﬁ% ware 5igmiﬁi¢ant anly in the first trials

- '”iﬁﬁh of fralt was found Lo be @&aiﬁévéig enrralated )
with welght of alngle ﬁwai%@(waig%%~@§ fruite ?@E»@&aét,
nudber of @&&ﬁﬁ‘@&$~§éai%g ﬁaﬁ%@z of branches and girth of
. glem aﬁﬁ were significant in Both tﬁa‘ﬁﬁiaiag'ﬁiﬁﬁh'eﬁ.ﬁﬁai%
manifested n@g@tiva and y@éikivalﬁ&xxﬁia%iéa wikh aumﬁag'aﬁ
flowers @%ﬁ @iéﬂt~£n‘&h% fizas and second triaks géspaé@&v&xy
aﬁ&fﬁ&ﬁa a&ﬁé $igmiﬁi@aﬁ%@‘ﬁu§aha$. ¢che charactelr vas oS
‘ ﬁivﬁxy‘g@sraxaﬁwﬁ with fruiting phase and hedght mx plant in

both *mm gxialﬁé Hegative %ﬂ%nﬁiﬂﬁifiﬁdﬁﬁ &&E@&laﬁi&ﬁ waa
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observed between bunber of non-bearing nodes and gigth

of frult in both the trials.

in both the triszis, welght of single fruit waes found
to be ﬁﬁ&iﬁi@&iy correlated with waigﬁt~éﬁ Fruits per plant,
nunber of ceeds per fruit, nuwer of flowess per plaat,
£ruiting phase, numﬁa@_@ﬁ branches aad girth of cten and
registerad significant valuess In the fixﬁﬁ trial, the
corralabion 0f weight of single fruit with hedght of plant
and nuwber of ﬁ&ﬁ«béﬁtiﬁg,nﬁﬁaa wvere found to be positive
and significante. A@_ﬁh@ samie tine, Eigﬂifiﬁ%ﬂt nagabive
correlation for weight of siagle fruit with these charoetais
wag @%@ﬂg?@ﬁ in ﬁﬁ%'ﬁa@oaﬁ triale Grude f£ibre content had
R@Q@%&?ﬁ.3i§niﬂiﬂ&ﬁtw63$ﬁﬂla@i@m.Wiﬁﬁ waignt of frule in

both the trials,

Zignificant positive m@ix@laéiﬁn was observed Fox
welght of frults per plant with nuber of se&é$ §a§ fruit,
nuber of £lowers pay @iaﬁﬁ; Eruiting phase, pusber 0f
b#aﬁah@g ang gizth of stem in both the tricls. The corzelstion
b@ﬁﬁ@én haight of plant @nd welight of fruvite per plant was
a+30 found €o be positive but non~siguificant in both the
triglo. ﬁﬁggﬁiva and positive c&@r&l&&ian& werd obseyved
betweean waighﬁ G ﬁrw$@s per plaat and nuubor 0f non=bearing
nodaes in éﬁe fipse and sacﬁﬂé_tfials respackively and the

values were nonesignificant. Sventhough weight of fruits per
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plant menifested negative cogralation vith crude fipre
gontent in both the trials, it was sigoificant enly in

the second trials

As rogarxds nunber of sceds pey fruit, significent
poesitive gurrelatlion was obsabved with nuber of fiowers

ser plant, frulting phase, aumber of branches end girth of

o

gtem in both the trialu. AU the sguz time, the correlation
bewyeen nunbayr of é@ﬁ&@ per fruit and helght of Ql@mﬁ was
found to ke negative and ﬁ@ﬁ?&i@ﬂiﬁiﬁaﬁﬁ'iﬁ both the tials.
‘Posdtive and negative correlations were ohserved Lor nwmber
of seeds per £pult with ﬂumﬁér«of ﬁgﬁaﬁﬁaxing noded and
¢rude Libre comtent in whe ﬁixst and second triads ramp%étiw
velys The aSGOGQQtiﬁﬁ_Gﬁ‘ﬂﬂﬁ@%r ofseds per fzuit with
crude fibrs contant wes Lfound @ 5@’%3@ﬁiﬁ$¢ﬁ%ﬁ only o the

socond triade

in both the trials, nusber of £iowers per plant
manifested signlficant positive correlation with fruiting
phase and nudber 0 bronchase. Nuaber of flowsgs per plant

showed nonssignificant positive coprselatdon with holoht oF

o

plant, glcith of stom and crude ﬁié:@,ﬂ@ﬁ&@ﬂt in the fixst
triale Significant posltive correlation vap cobserved betwesn
numser of flowers par plant end girth of stes in the secund
trial. GHusbey of nonsbearing nodes was ﬁ@uﬁ@“ﬁéfba negatively

eorrelated wvith nuber of flowers pex plant in koth the trisls,
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but was significant only in ths £irst gtriad. The asgaetive
eorrelation manifested by nuwbar of flovers par nlant with
grude £ibre content in the segond trial was also found &0 be

plygnificants

Praiting y&asﬁfﬁiﬁgia?a& slgnificant positive eaﬁfalguﬂ
- tion with givth of stem in bg%h the trials. Significant
@aéiéive’aarfﬁlaﬁi@n was aléa observed becween numbar of
branches and £ruiting phase in the first trial.‘ Positive

but pon-significant amzr&iaﬁi@n,%aﬁ alse obsarved ﬁmr‘nmmhaé
of n@aJEaariﬁg nodeas wi%h'height of plant and ciu&a £ibyre
contant ia the £irst triale Further, the chatacter wee aegabis-
valy associeted with the aunber of non=bearing nodss and

was glso nanns;gﬁiﬁiaantg in the secend trial, the correla=
tiecn aﬁ\ﬁruiﬁiﬂg phase witnh heighé of piaﬁt. nunbarlr of
bxanﬂhaa,.nmﬁ@@r‘@ﬁ’aﬁawhwaéimg naﬁ@é-an@ eruds fibre content

were found to be positive zad none-significante

The genotyplc a§sral&tima.pﬁ height of plaent with gigth
of stem and awboel of non-boaring n@&éﬁ'wafa f@uﬁé,tu be
pnaiﬁiva.im both the trisls. The correlatisn of non=bearing
nodes with gizth of stom was plgnificant in the seconc triale
ﬂeighﬁ of plant had nan;sigﬂiﬁigant positive aﬁﬁ nagative
correlation with nuwber of branches and cfude fibre content
ragpeactively in tﬁﬂ~£$z§ﬁ trial, Qﬁax@aﬂ the relation was

reverse in the second trials
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| dumber of mx anches mamxﬁﬁﬁtm@\wigniﬁia&at positive
aaxx%la&isn with crude Eibre content ia both the @r&al&;
vanth@uga p@sitiv@,aaﬁxalaﬁ&«n was vhserved between girth
‘, O£ stem pnd ﬁaﬂ@ﬁﬁ of ﬁ@ﬁwb@aﬁiﬁg ﬂﬁﬁ@g. it was signdfl-
@a&ﬁ @ﬂlg A zm& £iragt ﬁriaia in both ﬁﬁ@ trials, Signi-
ficant n%gammﬂa,@@rralaﬁi@ﬁ was obsarved @@twaen gloth 6
sten and crude £ibre @@%&Qmﬁ. fankbar QF ﬁwﬂwﬁeﬁ‘iﬁg‘m@uws
had aagatiV& asgouelation with crude Eibre aanﬁwaﬁ.ia both
the trisls of which the value wes significant oaly in the
first twiale | |

he

corrolotion of yield and its components io

diegrennstically wepresented in Fige 72 and Fige Tbs

do4 HEDERGHIS

The mean values @ﬁ-th@-gax@ﬁté'aﬁﬁ'hybriﬁg, %hé rekative
heterosis, hﬁ@@:@k@lﬁ;@ is and aﬁam&agﬁ ‘heteshais relgtlva w
wwenby chaprsglers &&u&ieﬁ are mﬁ@ﬁ@ﬁt@é iﬁ~mﬁblﬁ$ ﬁ-a?o
progertion of %h@ ﬂ@uixa@l@ and undesirasble hHeterosis @iﬁ@iﬁ?@é
by ths hybgids &ﬂ,vaai@uﬁ charscters studied are d&agsammatin

cally 11lustrated in FigeBs
4+4e1e Yicld snd its components
Gebelel Days to flower

Toble 5 chows the meah number of days taken for fiower-
ing by parents and hybrids and the three types of heterosis
&is@lay%ﬁ by thens Exespt TWo. all other hybrids displayed
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FI6.7¢a). DIAGRAM SHOWING CORRELATION AMONG IMPORTANT ATTRIBUTES IN BHIN
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prial I - ' ) - Trial I
Positive rositive  Hegative &ﬁﬁi{af;iva Ypositive Positive 'fwgaﬁ.‘m | fecative
Mvbrids signifi= n@n—»&gnﬁ,-{uﬁn»&Legnﬁ.a%mgm.-f Sh isignifie ﬂgﬂ‘wigm&ﬁbsﬁ 33&31 74, ff_«,s,umi..w .
Y ¥  gant hetero ficant cant ficant cant ficant cant T ficant -
- sis heterosis heterosis heterosis heterosis heterosis h%i:@v osis hetezosls
Percentage of chimractém;s {angle) i Peroencage of ézharac:i:@rs {angle)

. T . | | ,
ax6 15 4% 60 (6% 25 (30°) - ﬁ 28 (104047 57(205.2%) 34(50.¢°) -
5x2 30 {1087 . 65.(234%) 5 (49 - § 48(172.8%)  38(136.8%) 14(50.4%) -
56 20 (712°) 70 (252%) 10 (36%) = O | 48(172.8%) 29€104.4%) 29(68.4%) ¢ (14.4%)
61 15 (5?.693 55 (208.8%) 25 (93.6%) =  33(118.8°) 57(205.2°%) - 10 (369
6x2 25 (90°) 60 (216”) 15 (4% 0 - | 62 (223.2%) 14(50.4%)  28086.47) -
6x3 20 (?29; 60 (216°) 20 (% - { 57(205.2%) 23(62.8%) 1036%) 10(6%)




| FiG. ® PROPORTION OF DESIRASLE AND  UNDESIRABLE
© 0. STANDARD NETERCSIS DISPLAYED BY THE HYBRIDS -

| : mef; TRIAL | R L'Lzss.véosn’ »i'é}AT]

BUSASAWANI X SEVENDHAR( - [+

SELECTION 2-2 X KILIEHUNDAN

S

. | SELECTION 2-2x SEVENDHARI -

| SEVENDRARI X KARINGAL LOCAL -

SEVENDWARI X KIL]CH UNDAN

SEVENDHAR! X PILICODE LOCAL. .

SIGNIFICANT DESIRARLE HETEROS)S

SIEGNIFITANT UNDESIRABLE  UERTEROSIS
 NON-SIGNIFICANT UNDESIRABLE HETEROSIS

NONL-SIGNIFICANT DESIRABLE ‘HETEROSIS

T e i




Table 5. The mesn values of parents and wmgi@% and beterosie in
g}@z‘e@nwg@ =~ Days 0 ﬁlﬁ:mw :

Tean valoes &emﬁ.&w hecerosis z%ammmi‘amsié T Bt andat ROterceis

i@gﬁﬁm‘ . SeTal Triol Dooice “Trial rial Dovied. uriel Triol Pooled  Eflal | GEial | pooied
| 'ﬁy%ﬁiﬂﬁl i ll . £ X x i % iz

L, {Kazingal 33457 %ﬁ?; 3737 | L e

- loecal) ' ' ‘

) (Rilichundan) 39457 53.50 46458

y(ealicoge | 34.67 46050 40459

- doecal) o , R

1 (Pusa sawani)  35.50 44.93 40437

5 (Gelection 2-2) 30.63 44050 3987

5 (Sevendbarl) 3583 4043 I963 Y : & ,
;4 g‘ﬁl ' 3@@5? @?b?? Qiig?y w@&@@ ?t%%\ 3&2@ ”2*&3 ﬁﬂﬁ@ ’ 2¢&ﬁi *3@@3 . @}ﬁﬁ 3&@@;
S x 2 " 3357 44.37 -3@g§ﬁ “@aﬁ% wiieBE 2463 ”iémgﬂ m&?&@é ”1@;33 CwBe i LG Ai?ﬁ%&&
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@:ﬁi@ l 34020 4310 32405 (.00 iii? Le65 ;g%;gi‘ 63&%% Lol -mﬁﬁﬁ§  nﬁﬁ%@{ CwReTH

|
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nsgagive. relative heterosis of which two wese significant

in ﬁﬂmﬁ@ﬁ@ﬁﬁfxﬂxalg‘a;& hyhridas é&agiﬁgeﬁ négative relative
hotezosis in tne | ﬁ@;§§L3a£ﬁai o %hi@h.@aa<?yb§i@ (5 =
rogistered @i@ﬁi&iﬁ@ﬂ% values &S x&geﬁ%@ heterobelsiosis,
give ﬁj@ﬁi&w 40 ﬁﬁqéﬁ%fﬁﬁ:ﬁxial and Eour ﬁ?ﬁﬁﬁﬁﬁ ﬁn e
zﬁiﬁ " grial menifestad pigaificant hﬁﬁ@f@wi&w Three hybrids
5 = Be 6 % 2 @&ﬁ\& # 3 in %ﬁq gacu nmgzial A

one hybpdd
5% 2 in the 3§§§§ﬁ;ﬁxﬁa% ﬁam Eigﬁiﬁiﬁ%nﬁ mﬁgaﬁivﬁ hoterovis
iﬁzeﬁmgarigﬁa ‘whith the ﬁ@%@@x paxaﬁﬁ&l valuegs One hg@wiﬁ

(¢ = &) manifested stoitive wasn&fgaant standard h@%&xﬁﬁﬁa
in %h@f%%@ﬁ&gﬁ&&@i; &&'ﬁwa|@ix5@ trial o hgbxiﬁﬁ ﬁ@g&dw

&%ﬁﬁé.$@s&$iva standard hetedosis, but Were nomesignificents

Gadeled Fizet ﬁ*uaﬁ@ag node

Table 6 g&ﬁﬁﬁﬁﬁ% whe mesn Vaiﬂ%ﬁ o& @@gﬁﬂﬁs ﬁﬂm hgasiﬁa

and the three types of heterosiss

sone of ‘the hybrids displayed @igﬁiﬁﬁ@aﬁﬁ'ﬁéiaﬁiva
heteresis in the first trisl while three hybrids menifested
significant relative hetezesis in the segond ﬁf&aip’%ﬁx&%

sisplayed negative

hybeids narely Ba2 6%2and6r3o
- gelative hevercsis and ﬁﬁﬁﬁ«ﬁyﬁéﬁé&fhaﬁ:nagaﬁiv@ heterobeloio=
sis in both ﬁh@ twialee The hybride § 22, 61 2 2 and 6 % 3
ﬁi@piafaﬁ ﬁiﬁﬁii&ﬁﬁﬂﬁAﬁﬁﬁaviﬁﬁ hﬁh@ﬁﬂ%@lﬁi@gib in %@tﬁ tha
trials. ﬁﬁﬂﬁﬁﬁﬁﬁ§iﬁﬁﬁwﬁéﬁﬁ-%h@.&t&ﬁ@&ﬁﬁ @@&%&?ﬁﬁ. p@a&tiva

netercsis was displayed by one aghxiﬁ»iﬁ-ﬁhﬁ £€ivet trial and
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l*m., maem values of parents and hybrids and hetegosis in
gergaatagm - ‘fs.r:st Erulting neds

Farents '

Haan vaiues

| R&:&&fsﬁ.‘v& hﬁwma L

kisa'&@mﬁmmmm;ﬁ 7

ﬂmxﬁu %) hammms

o
=

hféﬁiﬁs %xial T xial ?&@l&:& 3.2:::!.’&3: Triak Pooled ﬁ’mal ‘Eﬁ*_ﬁ.‘g; - posled ?zial §£%’$ }éﬁ@@l&a
x Iz T iz I IE i Iz
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5% 2 - 5407, 5030 5.18 ~10.58 = 846 ~8.52 ~22:00 = 19433 20467 ~13463 1,02  =06.33
5x 6 | Be53 5457 5.55 19.84 22.@2 2305 14049 © 11.40  12.80 5479 Tel2 036 -
6 x3 520 8487 5,08 12+31 1da3§ 15406 7466 34787 20492 ~iledl  =G.42 a1 -
6 x 2 5010 4aT0 4,90 . 6,76 —J2465 -0.09 ~20.58 -28.48 ~20.96 =13.12 ~%62 =11.39
6% 3 4247 4220 4433 ~10.87 12,50 ~11.81 =20, 3@ ~24.05 ~224236  =23.85 =13433 =28.70 -
Prial I Grisi i
ot X Gn  a.ss . o.gs *ehonicicant ot 56 level
Callall (0405} - i.08 Qe72 w8 Slgnificant ob % level
: CeDeII (0e01}. 1047 0e98 - « \



by two hjafiﬂﬁ in ahm ﬁ&wwﬁﬁ %%ia&. The hybeld 6 % 3 wad
the onldy &g%ﬁiﬁ that disnlayed @igﬁi Floant %@g&@i@ﬁ &%aﬁﬁﬁﬁﬁ

neterosis in both Ghe twisla.

Sadieled Foan leasf wrea

Table 7 presents the mesn velues of parents and hybrids

and the three types of hetogosise

in @h@~fixﬁt trial, none of %h@ hy@gﬁda ﬁa@.ﬁ&gﬁ&éiawﬂﬁ
h@@&ﬁ@@iﬁ i all the three typus 0Ff comparisonde £ﬁ the
pesondt Srdal, ald ‘the hg@ﬁié& mgnifested positive he ﬁ@ﬁ& ie
in diifarent typss oL w@ﬁﬁmﬁidgﬁﬁﬂ Pive hybrids ufﬁggay%@'_
sigalficant f@i&%&?&~hﬁ%@?@$&ﬁp wﬁi§@~@&@'hyﬁxiﬁ had signifi-
ﬁaﬁ% hatagsobay it&w&&a and four hghﬁxéﬁ manifepead aiggiﬁi@a&ﬁ

. seandard heterosis ia Ehe &a@@ﬁm tﬁ&a&.

4sbeled Hunbisy of ﬁx&i&m per plant

The three types of hetervsis computed are presented

41 Table G

ALl the ciz hybeids @isplayed positive polative heteros
sds iﬁ\&aﬁh %ﬁ%'%ﬁia%g of which the heteposis expressad &g e
hybeids 4 x 6 aﬁ@ = & in ghe ﬁi&&% triad were endy found
to be ﬂﬁﬁwﬁigﬂiﬁiﬁﬁﬁ%q in hotk the sriale, positive heteros
‘ uaiﬁi@&iw and standazd het &xﬁaia ‘werge %l@§’ﬁiagiag@ﬁ Dy ald
&a%'hgﬁnié$,' Gne hybyid in the figse trial and four hybrids

o

in the segond trisl dis gia;ad\ﬁigﬁwﬂiwaﬁt &@wiﬁxva natero=



Teble T« The moen veluves of pareats and hybride and hetezosis
_ in pereontage - Hoah deaf arss

Earents . sen valus -?&%eﬁﬁv{.; noterosis mﬂmmmiwwm Standerd heserosis

- ang : — B— e
hybeids Triol Trial Pooled TUrial %risl Pooles Srisl Frisl Popled Frial %rial - Pooled

X AL i , lﬁ £ IE A &E
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locak) | K
2 (Hilichundan) $72.87 229.61 20124

\ ’ ‘ . : )
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622 | 15325 262.07 197,26 42,96 20414 1683 =12.35 4.99 ~2,03  33.57 3?_4@ 33.73
6 x 3 118079 208,77 166428 =7e15 47432  Teld =23.76 13472 3,57 =3,41 ,.ﬁﬁﬁﬁw 8.6

, A Tran. s. mmm iz
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Takle Ha The mean values of parents aad hybrids and heterosis
in percentage -~ Susber of fruits per plang

Parents Mean values Reiative heterdsis Hoterobaltiosis Standard hotexools

and _— : ‘ S RS- ‘ :
hybeids . Yrial ¥rlal Pooled Trial Txlal Pooled Trial Trial Pooled Prial Triel Pooled

x iz x ix S iz i 33

i iKaringal logal) 11.30 11.93 31.532
2{gidichundan) = 14.40 1673 15.57
3ipilicode logal) 1530 16.680 15,95
- 4 {Pusa Savaal) AB.6T 16eTF 17.98
5 (Selection 2-2)  17.60 15.50 16455 |
6 {savendnari} 19,20 1610 17.65 R : | L

4 %6 20,70 12403 19.87 9632 15,79 12,35  7e81 1348  42.33 10487 13.48 12423
21.55 22oTD 22.25 36425 4088 - 38,50 23.00 35.68 32.44 16.76 35.38 25.56 -
20030 3877 19.53 1033  18.80 14421  5.73 1658  10.65 ©a73 11.83  10.21
19470 17070 18470 30,03 28425 28,21 2060  9e94  5.85 5.52 555  5.53-
21030 22.70 22.00 26,75 38.33 32445 10.9¢ 35.88 20065 124,08 35,38 2415
20490 19060 20025  21e35 19.58 2054 e85 18.07 1473 11.98 16480 14428

%
%
%

m e e w Y
W N K W

. Trial T Triel 1L
Cela X (2.08) 2e98 | 218
CaBe I {0001) 3470 24986
ColiciX (005} Jeid Zed2
Ce3adl (5o01) Ge27 3a42

* Si%ﬁiﬁiﬁaﬁt-aﬁ«ﬁﬁ level
en gignificent at 4% level
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@m&%ﬁmﬁisa@h@ only hybzi&4that ﬁiﬂpléy@é<sigmi§icaﬁt.

) h@é@;@ﬁ&&t&&sig in both the triaE'Waa 5 % 2. ﬁigniﬁicant»
posiuiva standard hat ex@ais Wwas mgniﬁesteé by three hybrids .
5% 3 6x2and€xn I in the second trial while n@ﬂe had

a significant vain%'f@z‘saaﬁﬁaxﬁ hoterosis in the f£irst
triale '

dadaleded Bumber of fruits on maln stem

The ﬁhr&a heterogls camyagivaﬁw along with the mean

va,aca of ga:ants and aybrias are @Kﬁu@ﬂﬁﬁﬂ in Dable 9.

~ The gompardison with the mlid-parental values revealed
ﬁﬁﬁiﬁi?@bh&ﬁérﬂﬁis in all the hyhriés-in'ﬁh@ ﬁirét trial and
in five bgbxiﬁa in the second tziala In the ﬁ%@ﬁﬂﬂ trial,
aagativa xe&aﬁive heteroais was diuplayeﬁ by tha ‘hybrid 6 x 3
and 2Quna o ba.ngagaigaitxcant, In hetercbeltiosis cowmparison,
”ﬁﬂﬁ:hyﬁﬁiﬂ 5 X‘2 displayed 3igni£ica$ﬁ‘ht@£®ﬂia in both the
trials while other values wure non=-significant. The only
hybrid that ﬁiﬁ?layea aﬁgativa hﬁtarasis wag 6 3,in-the'
second triale in tha f&ﬁst»ﬁriain all the hyﬁﬁiés displayed
positive standard h@bﬂﬁ@ﬁl@ but the Vﬂlﬁ@ﬁ ware non-significant
Iin the sécond tria;, enly one hybrid ( 5 » 2) dlsplayed signi-

ficant positive standard hetercsis.
fedeledoel Mumber of £ruits on branches

The three hocepcsis comparlscons along with the mean

walues ara pﬁﬁﬁeﬁﬁé& in Table 10
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Peble 10. The mean values of parents and hybrids and heterxosls in
: . percentage - Nurkizr of Lruits on branches

pParents and
hvbrids

%agn3va1aes : E&iatiwewhatetmsis’ g@texaﬁaltiesié . Btandard heterosis

Triel Trial Pooled T

rial Trisl Po@led ®Trial Trial Pooled Trial ®riel Pooled

IR 3z Iz 3 iz I 3Z

1 Karingzl
: local)
2 i iichundan)
3{pilicode
local)
4 {(Pusa sawand)

% (Bolection
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in eomparison with the mid-papental veluss, four
hybrids ﬁie?layé@ positive heterosis and two hybrids
&ié@i@?&ﬁ negative hetercsis in the fiéstﬁﬁri&la ALY the
hybrids manifested posivive relative h@ﬁ@r@@iﬁ‘ﬁn the
sacond txiél of waileh two wore significsnte in compirison
with the betiter parsnt, positive and negative heterosis
were displayed by two and ﬁﬁ&r‘hybxiﬁs respegtively in the
first trial. In ﬁh@lsadané\trgal, pesitive heterobeltiosis
- was exbibited by four hybrids of which two vere significant.
A f@gﬁﬁﬁﬁ-St&ﬁ@&?&‘h&ﬁ9£®$i$g add th@»hybriﬁs;ﬁaﬁ pegitive
heterosie in both the trisls. One hybrid in the first triael
and fiour hybrids in the sesond trial had significent values
for standerd heterosis. The hybrid 6 x 2 had significant

positive standard heterosis in both the tfialan

Aefieled Length of fruit

Mean length of fruit in parents and hybrids and the

grtent of @hﬁ%@‘%ﬁ@ﬁ@_ﬂﬁ heterpsis are shown in Table 1.

all the hyhriQS'éaaif@st@é ralative heterxosis in both
th§ trials of which ﬁh@héy%:id 5 x 2 in the ﬁixst trial and
6 % 2 4n the second trial had azgaiﬁicént valne$q The hybrids
4 % 6 in the first trial and 5 x 2 in the secand trial had
negative values for heterobeltiosis but were found to ba none
'signifi&anﬁ. all the hybriﬁé @x@épg_é % 6 and § x € showed
,ﬁasiﬁiva'relézivg heterosis in the £irst trial of which the

values for 5 ®x 2 wes found to be significant. In the sscond
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Ctriad, all the hybride shoved positive standasd hoterosis

with significant values for 5 ¥« 2 ond 6 ® 2 oniy.
Gedaie6 Glrth of £ruit

The three types of hetarocis computed for this

charagboy are presantad in Feble 12.

- among the hybrids, ose hybrid é b} éAmanif@éﬁa& m@ga&ivﬁ
relative heterosls in the first trial end was found €0 be
non=significent. in the second ifialg‘althh@_hébriﬁg ﬁaﬂin
ﬁa&%@éAaigniﬁﬁﬁant'p@sitive relative heterxosise Hoterobeltie-
osly was found t@.bm m&n~a&gnifiQanﬁ_in all the hybrids in the
first trial while two hybrids 5 z 6 and ¢ = 2 ahowed pignifi=
cent values in the second triale In compevison with the standax
cultdvar, positive heterosis was displeyed by =1l ths hybrids

in both the trialse Two hybrids in the irst trial and all the

-

iz hybrids in the second trisl registered significant posie

tive~h@ﬁexaﬁ£@g

AeleleT Weldght of single fruit.

Table 13 presente the three types of hetexosis displayed
by the hybrids. None of the hybrids exhibited significant ‘
relative hetercsis in the firs&.ﬁxialwvgﬁé’@nlg hybrdd tﬁaﬁ
displayed aignificant positive g@l&ﬁﬁv@ hetayssis in the
second trial was 85 ® 2. All the hybrids except 6 % 2 in the

first trial displayed positive relative bheterssis. as regards
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The mzan values of parente ond hybrids and heterosis in
persentage - Woight of single frult
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Hsph Valdes
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i

iz

Friel  Pooled drlai

Rrial  Pooled
iz

R

1 {Earingal iocal)
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this character ail @ﬁe six’hybﬁi@a é3@é§ﬁ‘6‘ﬁ 2 in the
ﬁiraﬁ‘tﬁiéi and 6 % 1 in tﬁ@vﬁéﬁﬁﬁﬁAﬁfiﬁi manifcsted
positive hetercsis in compaFiscn with the respective better
parental valasao»ﬁanasigéiﬁicant posicive standacd heterosis

@aﬁ displayed by ail the hyﬁxi&a in both the trizls.

Gedelel  Woigho of Zruits per plant

Relative hevarosis, hatax@balﬁies&s and ﬁtanuaxd

heterosis computed gie presented in Table 14s

in gl the thsa&'ﬁgy@ﬁ of hetercsis sszesssd positive
heterosis was obtalned f@: all the hybride in both the tﬁialsgx
Among the felative h@%@k@ﬁis.astimaﬁas £our hybrids showsd
ﬁigniﬁi&aﬁéﬁ in ths fizst trial with the Vﬁiﬂ@%-@ﬁ‘h@taraﬁiﬁ
sanging Erom 29,03 per cend (5 ® € é@ 45,31 per cent { 8 » 2J
-in ths 5&@@&& ﬁriai;‘ail the hybrids showed significant
ﬁeiaﬁi#e hatgrosis an&;the valﬁﬂs\rang@&"ﬁram 26458 par cent
{ 4 ® 6) to 58,84 yar cent ( 5 x 2). Une hybrid (5 = 2} in
tha “iréz E;hal anﬁ four hyariéa in the sacund ﬁriml aiaplegaﬁ
significant ﬂ&t@ﬁ@ﬂ%lbiﬁ&iﬁa The positive h&t@rﬁmeit&agas
panged Ezom 1047 per cant {6 x 1) 2o 3%.10 per cent ( 5 = 2}
and £rom 3.98 per cont ( 6 % 1) to 35.02 gas cent { 5 x 2)
in %hé‘ﬁiwaﬁ anﬂ seound ﬁﬁi&3ﬁ £@8p&$ti?@1jo in cam@arisaa
wi%h &n@ ﬁtanﬂas@ oul: &vage ald the hybrids exospt 5 x 6
m&nifewﬁa& 51gn1@iaanu heterosis in both the trialse. The
maximum and miaimmm standard h&t&EQaiG wag displayed by % % 2

and 6 % 3 xaa;ectiv¢iy‘in bw;h the ﬁrialg and the values



The mesn values Of parents and hybrids and heterssis in

percentage - Helght of fruits per plant

)@E@nm RIS )
hybrids

w@ﬁ ?ﬁlﬁﬁm

Emla%&%@ h@ﬁagmaiﬁ

ﬁ@wmmwmmw |

*K,‘rial
I

Teial PoOled Trial Trial Pooled wrial

iz

I iz

' :maamé% hstercsis

Prial %&l@ﬁ %n&ai

Iz

I

iz

Tﬁ;‘ai Pooled

« (84 Mehundan)

Bo (Pilicode local)
o {Pusa Savand)
Be (Selagiion 23}
G e (Gevendhatl)

g4 x5

S x 2

5x 6

LT3

& x 2

& x 3

» (Karingal local)

19@,5@

30096
29539
30Ta28
329.32
340461

- 39209

4B 780
%@2#9&
396427
404470
F22.40

23657

49665 -
325,43

37633
34340
434649

500448

G70e56

499067

43097
623401
53857

21658
30381
310,36
34150
335.75

MRt
: Eiialt

377455

44527

Bl R
450481
40362
513.86

£65.49

45.3% 35,84
26403 32.&3
4@.&% 32439
26+35 36.%5

ﬁiegg 26:5&'

32.88 a37.8%

24408

5361
26240
3587

32.38

3333

x’.

13&3@

39.10

lgpﬁi
i@gé?
18.82

2%.01%

£ )

‘2@.7&

35 tGE
20,58
3498
- Rw
254G

22,70

18620
41047
19440

Gl

_gg'sg
23029

2?&&@
éﬂtﬁﬁ
33.3&
2245

31.?5

3?.4%

ol
KBoGG

78415
‘32.98
(14453
65,56

 3§-i§

30«50

55208
" 31.89
T 18609
]
T BEelY

Cale
@M@n‘
Q aiie

I {5.08)
I (©.01)

i (G.05)

'alﬁ& Ei (ﬁsﬁi}

 ?££&1 £7‘

ix;al EE

T2 74
BE8
84.00
314417

u@.@@ |
6672

56.68
7704

# Significant at 5%
w% Significent at 1% level
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rangaﬁ Exom 22.&5 par cent ¥ 48098 per cant and ﬁrﬁ%
1&.&3 por cent tﬁ 78419 g@r‘aant in first and saednd trial
respactivelys

4v4e1.9 Humber of seeds per Irult

he thvaa~ﬁyp&& mﬁ heotaosis aaﬁguted are presented

in ?able i5.

hree hyﬁxi&ﬁ in the first trial and two hybrids in the
. second trial showed negative relative heteropis aﬁé‘war@”némm
‘aignixicmnt. ne hybﬁiﬁ {6 x 1) ﬁn,ﬁhe zar&t tﬁi@l and. W
ngbrids ( 5 x 6) and 6 % 1) in the gacﬁﬁﬂ.ttigl manifested
significant positive heterosis &ﬁ.ﬁ@@pﬂﬂiﬁam with the mid-
paxagmai>Waiﬁaa. in h@@hlﬂhﬁ tria&ag.tha_negativa heterobeltio-
_sis dieplayed by the hybrid 2 x6_ 'Waﬁvfggﬂ&lﬁe be
significanta. &l;'gha hyﬁiiﬁs eﬁﬁ&pé 4 x & displayed positive

standiard heverssis in both the trialse
dadelld0 Nurber of ridges per frult

Thé three Gﬁm@aﬂiJuﬁs of hetezosis ave pressnted in
Table 16s
| Gniy one hybrid | 6x a) ingluv d gative ﬁmnﬁﬁigﬁi~
£icant hetexcsis in both the trtaeles Two and three hybrids in
Fivst and second trials xﬁﬁ@@¢tiv@lg'f&gi&t@ﬁ@ﬁ,&igﬂiﬁicana
values for relative heterosis. Une ﬁ““:ié,e&ch shé@e@‘signi~
ficamﬁ nﬁgaﬁéva ant posdtive h@é@ﬁ@haiﬁi@sis respectively in

the £irst triel. in the second triai. four hybrids manifested



Takble 15« The moon values of parents and hybeids and hetegosis i.zz
percentags - &%mm«@sr of seeds por ﬁwmﬁ

parents and ¥oan valuss | &a&@&m zwmar@f;m | ﬁ—i@%@mﬁ@&m@ i S mﬁ&ﬁ heceposis

" hybzids ' : _
‘ "’ﬁm%& fi‘ﬁi&& @mﬁ:‘ ’i’ﬁaﬁ mx:‘ﬁ &l E}mlﬁﬁ Tm al "‘*E:iw% xﬁmzm %:ial Trial Posled
A oI z iz % 23

3;&’3’52&%&%&3& ipaal) 8665 ﬁin@@ ﬁﬁa@ﬁ | — |

2w BE3ichundaen) 96270 10537 101,03 - - ' : : | E |

o (Pilicode local) - 90,77 75.30 7808 | | | : o

4. Pusa Sawand) 80.85 B2:07, 91.26

5, (Salogtion 2e2)  Too83 0.6 8218

5o (Sevendhard) L3750 10059  113.05 ‘ | |
486 - . D0aR2 B2 @Ewﬁé b ZeBY wBa30 ~iled0 =23e28 =BG350 =10.04 2e00 <1.31 0a30 /
5% 2 - . 9512 96489 96400 10491 038 4.8 <lel6 =808 - =04IB T34 3.00  5.19
$26 330#36 I22.52 116434 %@mgﬁ. 23,55 13,89 6.25 12.85  291°24.58 1055 27.98
63 E  .300.98 320462 125,30 26.30 62.03 36424 +6.86 31408 199 24.34 26,58 26.34
o=z | 106402 126041 112.21 =101 BeBL 3.90 <077 - Te20  ~1.63 19,88 23,95 21.06
6% 3 D682 4439  9BeED =Bo3 0uD6 ~17260 ~33e05 =15e88° Du86  0.33 676

| “x&aﬁi K | m:i:i&i iz |

Lulin L {Be05) - 20,59  £2.25 | V
Fslla I Ba010 - R%.99 ﬁﬁﬁﬁg % Significant =t 5% level
Calle EE (Ra05) , 23478 13¢14 - #® significant at 1% Level
Cobe ZX001) 32482 3922 | |

L




T&'&?i@ 3}3 »

PRE

The mzen valuow of parents and hg@zim@ andk h@aare&i@ in
aﬁn&ag@ - Bucbor of pidoss per fruic

sarents and
hybrids

toan vaiues

&@&&%ﬁ@@-hﬁtﬁr@ﬁﬁﬁ='

eterabel tlosis

Standapd hoterosis

Priad
£

Trial  Fooled
' S

Triel Tilal Posled
) L. :

P33

ey
&

Tak

rial  Dooled  Triol Srimi  vooiod
e R $ o

X{Rafiﬁgal'lgaali

2 ({1 iichundan)
3 (Pilicode loced)
4 {Pusa Sowand)
5 {Eelegotion 2«i}
& {tevendhari)

4 %6

L

B &

W x 1

&6 x 2

6x 3

5430
To 33
Sek1-
$e07

 BeiB

Tadd

T 1@

FalS
6485
6otk
Fa35
5a44

Cadl
- Te08

5.22
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&&ég
5603
G00
Taldt

Ged3
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7.20
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 BeZ6

B+23
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5407
Tedt
G 75
Fe5
7403

- Bedb
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675

1‘314@ @ -@5
14458 ?.ﬁ%
8447 19,38

“DeTd =626
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ﬁwﬁﬁ
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=355

8400

w1} 1
~Z 36
Be42
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'nzs,ég

g
"1{} [ Y ?3
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. ®H
wield %1152
T B0 g1¢§3

~3s43 . 35.31

“11.26 27,02
~5.77 4437
~7.28 2704

HE
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3@.37
&wﬁkﬂ
é&;@S
39*@@
@3-1&

3386
29460
39421
27292
ﬁEﬁE@

| 33.€8

Lelie

$anlle

Calla

B D% 5
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Z
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%
£z

Frigh I

» ?zial iz
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{Qq@ij
{He05)
GeHi)
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G638
LY 2% =5 1
1wl

BedS
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* Significant ab 3% ievel
wr Significant abt 1% lovel
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significant negative hetercbsltiosiss All the ﬁybriéQVQxhiﬁiﬁ@

significant positive standazd heterosis in both the tni&lﬁ.‘
dedelall Nusber of flowers per plant

“he mean nusber of fiowars produced per plant by the
paronts and hybrids and the three heterosis comparisons are

§fm5emaeé in Table 17.

pPositive h&taroéiﬂ'wéa ﬁiﬁgl@yaﬁ by all the hybrids in
all the three comparisons in both the trlalse The hybrid ¢ x €
rmg&st& @& non-significant r&lanive heterosis in both the
trials, while the hybrid 5 x 6 hed asn-sigaiﬁiaaﬂu valative
hectgrosis in the second trial onlys ALl tha other hybrids

) rogiastered aigmiﬁi&antvs@laﬁiva netercsis in koth the trialg.
- In the fizst triel, the ﬁ@%@t&b@lﬁi@&i@ values were signie-
 £icant anly in the ﬁybriﬁ:ﬁ 2 2 « iIn the segond trial,'féur
hybeids ﬁ&mulaj@@ @ignifiawnﬁ heﬁ@zaﬁextiﬁﬁis including 5 ® &
The valuee for standerd h@ﬁ@f@uis wds non=significant for all
thg hyﬁgi@s iy she first trial while the hybrid 4 x 6 alone

recorded nugm@igﬂiﬁiaanﬁ valug &m_tﬁa second trial.

44851412 Fruiting phase
Table 18 deplats the meen duration of fruiving in
parents and hyatids and the I@lutiV@ heterosis, hetsroveleios]

and standard hetengsis.



 pable 17.

pax&amtﬁg@ - @um@mr of flowers per plant

The cesn valuss of parents snd hybrids sad heterosis ia

Porants Mean values

Rai@&iwa h@t&ﬁ@siw

d@t&ﬂ@ﬂ&iﬁi@%iﬁ

Standard heterosis

- and , - ,
hybrids Trial Triml pooled Trial Trial Pooled frial  Tricl poolsd frial Trial Pooled
1 IL Yy iz x L I ¥
1s<xaringa1 13487 13270 1378
. local) i '
mtﬁﬁi&ichunﬁan§x6a73 20,77 1875
3o (Pilicode 19417 18.80 18498
o local) ' :
g&ﬁa #3 S - &z ’ > 3
" avant) 23043 18.67 21.05
5, (Belece  22.87  21.70  22.28
hi@n‘zfzi . .
G- (Sevendhari) 22.37 21400 21.68
4x6 26,53  21.90 23.22 ?.1@ 20s41. BaGS 4469 4g~9 Tel0 %469 17430 10.31
5% 2 27,60 28407 27.83 39.35 3zoxa; 35,66 20469 29.35 24,94 1780 - 'sa.ssv 32.21
5% 6 géogﬁ 2%43? 8@.?@ ’ﬁog@ z@n@g{; 120?& Hald ﬂﬁtgl 3‘-&@23 . 303@ ) 350&§ ‘ &7‘?2
6x1 23,57  23.27 23.42 30.58 34.1§n 32,09 5436 10.81 - 8.02  0.60 2@;64 11426
. , , #* 4 . ‘ e . '
6x2 28413 27450 25,82 23.43 31.67 27473 787 30495 19.09 2499 4?.39 22466
6x3 25437 25423 25.30 22.15 26,78 24.45 13061 20014 1670  8.28  35.14 20419
Trial & TELad zz
Gulle I (0405) 3.74 3.26
Celie I {0001 5.08" 4043 o
Cells II (G05) 4.32 3.76 -
.

Colde LT {001}

S.87

De11

ﬁrﬁigniﬁicamt at 5% level

%% gignificant st 1% level



Tapble 318s Whe mean vzlues of pasrenis and hybrids and heterosds in

percentage -« Fruiting ,_phaxw

o

Parents and
hybrids -

Moean wvalues - R&la»a.vea hm&m is » Eku@wb@lumia Sfcaﬁi&arﬁ hotarosic

Trial Trial Pooled 'Txial Triai ?{3@1@& Ti'ial u:ial Pooied  Trial Trisi ?@ﬂl@!ﬂ
'r oz I iz i 4 I iz

i {Raringal focall
2 (#41ichundan)
3 (Pilicode local)
4 (Pusa Sawand)
5{seicction 2-2}
6 (sevendhari)

4 n 6

5x 2.

S=n 6

o6 x1

6% 2

6 x 3

3711 3273 36452
40,72 36.74 38,73
45,76 3448 40.11
46+31 39.05 42408
45431 32.82 39.06
45425 37,45 41.35 . S ~
49460 39440 44450 843¢ 3401 5481 730 090 426 7410 0430 4426
50.68 39.95 45,32  47.8% 1a~§3 16052  11.85  G.74 126403 9.1 2.30  6.15
50433 38.33 64.33 1105 0,88 10000 1188 2035 7.21  sie -1.ae 3aen
46465 35428 40097 13425  0.58  Ted3 3409 =5.79 TeZL  0e73 =0.05 =03
50413 37419 63+55  1Ge01. 0026 9,02 10075 =0e63 ' 5456  Be25 ~2.76° 2427
49467 36491 43420 91T 263 6e25 - 855 ~1a84 . 4469 Te26 588 1.43

Trial Tria}.
A . T

Colle, I (0405) 2,69 163

CeDl (0402 3.93 2021 & gygnigicent at 5% level

‘GUQQEI (0»05; 393‘% :,1' 1093 T h«igniﬁicant ﬁt’ 1% 1&’9’31‘
ﬁ‘.ﬁaﬁ?i (&Q@l} ‘&ig‘& £55 H

.
-
v )
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ﬂi& ghe hybrids showed positive heterosis Qﬁﬂ&wﬁ@ﬁ
@Vﬁ@ the respective mideparental values i both the trials of
'ijhzﬁh all the six in the flrzst snd twd in the second had
E&@ﬂiﬁ%@@ﬁ%‘@&l&@aa In the Siret égﬁai; aldl the hybeids
ségﬁaﬁﬁzm@-g@si@ﬁ@a‘hétéﬁﬁaﬁiﬁi@ﬁi@ of which four veluss were
significant in each estimates In the soeond triel, nagative
values for hetercheltiosis end stendasd hm%@xmsia WOLre
regizstere 7@.%? thie ﬁhgéﬁ:&ﬁﬁ foug hgbriﬁs ﬁ&@@&@ ivalyﬂ ihe
hybrids 5 ®x 2 and é % 1 ﬁn@ﬁzm&a ?i@ﬁi&i@&uﬁ @@aiwi%% and negs
tive haterobe iﬁi@@%u in %h@ sacsnd toiale “h@ ﬁ@g&%ﬁ%&
standard hetereais r@ﬁcsﬁaﬁ by & x 1 and ﬁ % 3 in the secsnd

| trial were aiﬁ@ found %o ba @agﬁi ﬁaﬁﬁa'
4sdel013 number of non-bearing npdes

Toble 19 rapresents the mean m&m%@f-@ﬁ'ﬂ@aﬁﬁﬁagiag nods
per plant in parents and hybrids and the hetorosis in eompard-
son with miafyargntmi valus, betier parent and standaxd

@@1&%@&?;

m €he siu hybrids iv the first triel and five Aybrids
in the ﬁ&ﬁ@ﬁﬁ wrial eignkaja& negative ra&aﬁiv& hatexosios
Yhe hybrilly 5 % 2 and 6 w é»@@ﬁiﬁ@&@%ﬁ aionificent negative
becverosis in both the trig&a_in éﬁméﬁxiﬁﬁﬁ‘%iﬁﬁ the miide
parental and better parental velues., all the hybrids wani-
fasted ngm:iv® standard s‘i&n&rﬁsﬂiﬁ oL wﬁim 5o By % 1 and

& » 3 registersd nagative values dn both the trials.



Table 19.

R

The mean Vaiuws of paresabs and. ujmrlaa ‘aud heterpsis in percentage
funber of ponboaring nodes X :

-5

Parents and
hybrids

Hean Talues

& -

Trial Tsial

LL

?Qoia&

~

Relative heterosis

| %@t@r&h&lﬁi@ai

sagqéar& heterosis

Frial
i

Prial Pooled
Iz

Grial
1

Trial ?oaiﬁﬁ

li

”Im&l Triagl Pocled

x

iz

i (Caringal local)
(€2 lichundan)

K (Pusa Sawand)
G {(Salection 2-2)
%ﬁﬁev@m@ﬁaﬂﬁﬁ
$ x &
5% 2
5 x 6
ﬁ‘x.I
683
-

Be (Pilicode local)

8437

2,83
5«93
G260
5493

4.57

5423
5087

4463,
4220

4459

5@93

11,27
Ge017

6e33
Se67

. 4.03

5270

5 A7

@ﬁ%ﬁ
4,37
5.27

450

4!5@5
1055

‘54»@9

5480

4430

Se4 7"

l%&é@;

- G428
Be45
8265

G236
~25.51
=11083

':&;Qé
=233
14029

10408 1458
5
~35442 =30.64

~10.72 ~11:29

-Fa2l ~4a068
R
ﬂéwgﬁ' ‘9‘?1

-“23.7%

—§D¢23

wiadl)
R

e P E
»2deil

n@n@b‘

~§i-ﬁ6

3B 063
¢32;§% .

~§3té§

w2222

-1 5ol

~4Ge26
«22.76

8655
3834
22450

' “2@ u?ﬁ
:«11:%6
;mpsﬂgﬁ

”36036

3o 70
'mgiwsi

=0 G5

13«59
. * W

=31 60
&%

»~30 96
wl@s?ﬁ
“"’2%.1?

'15-4
“12.3

‘”Bﬂn?

”33‘@
@15¢?
"*3{3 c’-ll

Colle I

Cotre L

Celre X .
Colle T

{305)
ﬁa»ﬁﬁ}
(o8

Trich L

Trial IX

1@&6
2417
- 1285
2251

14&23'

167

3.042

f1#§31’

# significant at 5%
wx Significant at 1%

leval
level
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4s4e1414 Helght of plant

Fhe mean hedght of parents and bybrids, relativa
heterosis, hetercbeltiosis end standard heterosis aﬁé

sresented in Teble 20.

a1l the si& hy&m&ﬁs @xhibited gopitive ﬁa&auave
hecersaie in beoth the trialss Arong the six hybrids positive
significant relative hetezosis was eshibited by two bybrids
5 x 2, 6 = 1) in the first triad whi%e ﬁiva‘hyﬁriﬁﬁ é@ﬁ?l@g@&
significant heterosis in “the second triale Three nybrids in
aach trial ﬂispi&yaﬂ negacive nmteraaaltie sie of whiuh 8 X 3
in the first trial ragi&tex&d significant valuse As rmgarﬁs
standard hﬁt@r@si&{ four hybrids displayed negative heterosis
in both the trialse |

dadeleld Munber 0f branches

The thres types of hgﬁera&is a@myuteﬁ gre given ia
Table 21 ‘

?he hyhriﬁ &6 = 2 in the first trial and 5 x 2 in the
Vﬁﬂﬂaﬁﬁ‘ﬁ ial displayed significant positive and nagativ
" relative heterosis respectivelye In the second trialg'thé
nybgld 6 x 3 4id not c,ii&ga}.ag; ralative heierosis. Two hybrids
{5 = 6, & x 2) displayed positive hetercbeltigsis in the
$irst trial widile none ex@.s:eésed posdtive netérobeleiosis in
the second trials Comparison with théfatandaxé cﬁltiv&r

cevealed significent positive heteresis for £ive hybrids in



Table 20. %he mean values of parents ang hybrids and heterosis in’
percentege -~ tleight of plant ' ,

Pareats and
fiybrids

Meas values

"

Relative hecerosis

Hecerobelbiosis

Standacd hetarosis

ey

Zriah
i

?§Kﬁ5§' ﬁ@§§éﬁ: ”@#i&l

iz

I

¥rial booles Wriel Trisl Poiics ¥
Iz

i i

X

tial Trial Pvooled
r i

3 By lichundan)
3{pilicude local)
4 (Pusa Sgwsnl)
Sléelection 2-3)
6 {Sevendhari)
65
2

X 6
xL
%2
% 3

B - T AT RPN

iﬁﬁ&riﬁgaz.i@aa;} '

22,63

102,97

1130
123.30
30«90
'?&ﬁi&

- 30B.22
?@43?
i

“waf

B e

% - B
B < B 7

o oa

£

o
. o
o R

BRI

‘$ed

Ty 25
2760
Ghe63
86435
-
Sde28
BEs75
G233

2673 2757

,,,,,,

88,62 38.65

7727
853

768
0«88
3&@33
35040
17.38
£3.53

edl e 83

”&-ﬂ‘ﬁ F‘?

18462 =456 3,33
1463
16,83
~3ad3

AR ABT

L
15,37

22463 38023
~7552 :

—tnie

" QefH7 wiled5

”E&ﬁ@
Ze 38
mE W 56

~16a 77
mdall
""2’-9 3 2

wd o 36
=T7223
=llel’
ﬁ»$@
~i6.52
-Z2ell

Golde £ {0.05)
Sella £ (e01)
Colle iz (ﬂ .@fii
CaldaZd (Qoi}

" Eeial

T Frial Ii

1737

Tidpdi}

19457

1680
15.40
2637

* Signiflicant ak 5% lewel

®* gigndficant et 48 lavel.

o & | 1’.“1\
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Table 23

The meéan values of parents aad hybrids and heterosls in
percontage - Hunber of branches .

Parents and

oo T valu@s

Felative hetsrosis

Hetarobeal ﬁiswiw

Sﬁwﬂar& Bl&tﬁmuiﬂ

hybzids BrTel I5inl Pooled Triel “Grisi Pooled Trial Wriol pooled Triel drial Pooled
— 3 Iz X 1z E iz - i . iI
1(Raringal local) 083 0,77 060 |
2 (R 1ichundsn) 2407 8040 3423
3(@ilicode Jocall  1#97 Le83 190
4 {Pusa Sawand} 187 _.Z.,13. 4.38
S5{Selection 2~2) = 1.67 2.03 185
& (Bevendhari ) 1e53 2463 208 .
4§ x6 $023 2433 L1478 ~20.65 23:94 3479 «21.55 =1le8l 18442 =21.66 106.15 31,8
8 x 2 2,00  2.37 2408 6095 ~32.58 18,33 -3.38 -50.88 ~35.60 27.39  92.08 84.0°
5x 6 1493 2483 2435 20.63 8.29 10.04  15.57 =760 4.81 22.93  115.64 61.4¢
6 %3 2030 1e87 5038 32465 ~53.53  2.99 ~35.03 =88+11 ~33.65 «17.20 . 30.09 2.2
" éx2 2550 3280 2495  38.80 <3427 18.11 20407 ~22.75 =8.67 59,24 %a.% 118.5:
6 x 3 173 2423 198  =i1.14 0.00 ~0.50 =12.18 J-:zs.-za chelii 10010  DTe35 46467
“Srial I "’&rﬁ.a}. 5
ColreX { 005} De62 ' 0.76
GiDeiz(0105) 0u72 5:95 1 signisicant at 55 level
- C.0.21 002 098 1o20 ¢ Significant gt 1N level

80T
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the secoid triale The standard heterosis dlsplayed by ths
hybrid 6 % 2 alone vas found to be significant in the first

4.4¢3018 Glrth of stem

Table 22 pressntes the mean siten glirith of pabents
and hybgi&&. relative hetorosis, h@t@f@bal&i@aia and standard

haterosiss

iﬁ the First trial, none of the hybrids displayed
significant hetezosis in aay of the whree types of comparie
songe L8 the second tﬁi&&g a&1 the hybrids méniﬁw&&@& posdtive
hecorosis in their comparizon with espoctive nid=-parsnte,
 better parents and standard cultivare. Only two hybrids, 6 x p
and © % 3 had signigficant gelative heterosis and standard
hetercsic while none of the hybrids had significant hetero=

beltiasisce
LedalelT? Parcentegs of Lrult set

The mean values of parente agnd hybrids sad the three

astimates of hoterosis arse precsentad in Table 33.

None of the hybrids exhibited significant hetercsis
in any of the three typos of comparisons in the £irst trial
while one hybrid ( 6 x 3) exhibited signliicant n@gaﬁiva'

heterobeltivsis dn the second triale In comparison with the
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. Table 22.

perceatage

The moean Valﬂ@u of parents ang hybrids anﬁ hetezosis in
= Girth oF stem -

- Peronts and

Mean values

Hetorobeléiosis

standand he@ﬁz@siﬂ

hybrids Ralative heterosis
Trial drial Pooled Trial erial - Seoled Frisl Grlal Pooled -Zrkal srial Booied
z TI I Iz 1 iz 3 3L
1 (Raringal local) $.89  5.73 4.51
2 (x4 kichundan) 4,78  T#18  5.98
3{pilicode local) S.76 658 5017
4 {(Pusa Sawand) 251 630  Sedd
5{selockion 2-2) 4357  Ge9B  5.78
6 {sevendhari) $.76 593 535 . Lo . .
456 8.57  7.i3 583 ~1.72 16460 8,68 =3.99 33.1?‘ Te93 0466  13.17 7493
5 x 2 5.38  Te23 631  15.08 2,12 7e31 12,55 0470  5.52 18.50 14,76  16.42
5% 6 6.83  TelB  Ge16 3456 15488 10469 147 Te26 657 Ga39 15473 | 13465
6% i 4.58 6252 553 2,60 32485 T80 =862 9495  3.36 000  3.49 2403
6% 2 2.80  Be33  GaS5T 063 26,58 15,98 042 16402 987 5.73 _.32.5% . 21.22 .
6 x 3 4468 T+73 Ge21 ~11.03 '33.@@ ?.az' 18075 17448 065 3.08 22,70 1458
g Triak & “¥Tial L%
et 6:on) T ik
Gelles » ' L . ® B
SREeRn BE Ll
oad
-y
B . (a0}




Pablie 23. The mean values OFf per
pearcestage - Jarcoantage

arents and hybrids and heterosis in
o fxruit setb

Parents andg

Masn vadues

Raelative helorosis

huﬁ@t@ﬂ&lit& is

CBrtandard heternnis

- hybrids
x4

‘;zial Trial Pooi=g .
Iz

- Trial Trial

i i

Popled Triel

Triainﬁmnlaﬁ

&L

?rlal Trial
bl &&

'?ﬁaleﬂ'

1o

2
3‘:‘

8 -
Go

isaringal laaaw) 63266
{Kilichundan) = 67,96
(Pilicode local) 63.44
{Pusa Zawani) 6326

(Gelection 2e3). 6i.67

{Sevendhari) 6909

B7.82
G276
G703
6700
70416
- §6637

4 x

[ N R
# oW OH ¥ R
WO G N

PR
£3.85
236
V251
B747%
6ﬁ¢37:

64..08
60024

.26
65091

67490

59.69
65.13

6537

G342
£3e64
6439
6793
D48

2450 2477

=317 560

2452 1435
0e93 ~4.97
2,33 5.27
Owif =6e37

‘gfﬁ@
107

197

- Le98
3476

3elld

»11.8 2

«2498

=5« 50
0+68
~¢x.5é

7 Iidﬁ

3#2&

| #3496 ~13.63

Tedl

~2u2§

»«.eaza'

3;22
-g.gﬁ

Fe32 w580
to 36

20279 =12e11
5496 =17.38
5491 ~15027
1021 = 9.89
4092 ~18.28

43

”5 w43
<3623

-50 36

Celle I (0.05)
_g;@,vi‘{gtﬁi}
Celiall {0403)
CalleIE {84012

Trial I

{Fxial

1z

©e30

BeBH -

738
10.02

G35

11,39
9 &é?

13.15

# slgnificent at

&5 lewsel

ot
Ran
[N
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mid-parental valaé; one hybrid in the first trial and two
hybrids 1n‘%ha;éeéﬁﬁﬂ trial Gisplayed negative heterdsis.
ﬁ@myarismﬁ with better parents rovealed that %ﬁly one hgﬁriﬁ
‘( 6 »% 4) dispnlayed 90wit;va heterosis in both ihe trials.
Fourp hybﬁiﬁ@ mﬁﬁi@esta& posicive standard heterosis in the
first Lxlai while none of the hybrids xegiwze rad positive

noterosis in the second triale

4adel Tellow vein sosglc disease seoring

Table 24 ﬁﬁﬁiﬁt& th@ mean scoring of yellow veln
mosale disease of parents snd hybrids snd zmla»&va h@teroais.

hetorobeltiosis and sbaﬁaaru haternsise

Al the hybrids had negative neterosis in comparison
with the mdd=parental value of which § x 2 registaered signle
£i0anca. Qi tha si; hybrids, only one hybrid re sgisterad
E@Jit&VEJ h&t@;ﬂ&i@ in compurison witn bebter parental value
snd wes non-significant. Towo hybrids sﬁew&d significant
negative heterobeleiosis with regerd to this cheracicre &kl
the bybrids eﬁcaﬁﬁ;é.xzﬁ maﬁiﬁeaﬁaﬁ‘ﬁﬁgat$va standard heterosis

and all the velues wese found o be ﬁ&ﬂsﬁignifiaénﬁ.
4ede3 Scoring of £zult and shoot borer infestetion
$ef:301 Percentgge oF shoot iﬂﬁ@s“ﬂti@n

The thres types of hetercsis computed are presented in

Table 25,
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Table 24. The mean velues of parents and hybrids .
L and heterssis in percentage =~ yellow veln
mosale diseese scoring ( Trial I1)

Parents and hybrids  Mean Relative Betere~ Standard
values hetervsis beltiosis heterosis

1(&%21&@51 16@&23 f 2.00

2 (#4lichundean) 336
3 {pilicode local) 1;98
4 (Pusa Savanl) 152
5 (selection 2-2) L. 124
6 (sevendhari) 1428

6 2621 =357 =20.39 ©  ~20.39
) ¥ % . 5% .

1421 - =87.32 ~63.55  ~20.39

51 =7.93 w24 450 «0 +66

1.76  ~2¢.18  ~47,83 1579

1050  =7498  ~24.24 »1e32

4

8 K O®W X
W

-mmmm_m
W o o &
=2
[}

o
g

¥

Celte I (0403) - 057
Colta (D401} w 077
ColsIT ~ (0405) - 0466
CeleXE  (0401) = 0eB9

#% gignificant at 1% laval
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. za ﬁﬁmﬁmriﬁ n with the r&ﬁ%&ﬂt&?@ i degarental va&u&ag
uhf&“ ané four %g%fiés in the fivst snd segond trials.
fFaspegtively maﬁiﬁﬁﬁﬁﬁ&-ﬂaﬁaﬁzw@ Felative heterozis. ﬁﬁ
the four hybrids which ﬁiﬁ§3&§%ﬁ ﬂ@?w@i@ﬁ»xﬁimiiv@ h@m@ﬁ@%&ﬁ
"im the second Erial thrée wers signifilcant. Honwsignificant
ﬁ@%&%ﬁ?%tﬁéﬁﬁﬁﬁﬁ@iﬁigﬁiu was mepdfzated by atl ¢he hjﬂiﬁiﬁﬁ;
@hﬂ%@t & » 2 4n the first tﬁ%&i. ﬁii-ﬁﬁe hybrlds sicspt
4% 6 dlepleyed ﬁ@@ﬁé&ia@ﬁ@ awgaﬁaye he ﬁ@ﬁ@%@l@gaﬁig in the
- pacond triake ﬁl&‘tﬁﬁ‘hyw§$ﬁ$ é@ﬁﬁL@A@& @@%éﬁiy@ %%an@awﬁ
_h@%&ﬁé&i@ in both the trialse ﬁ?@mﬁ hykridy ﬁ&ﬁvﬁiﬁﬁiﬁiéaﬁ%'

standard heterpsis in the second trials.
4eda342 Porcentege of fruit infestation

_ Teble 26 proseuts the sean valuss of psreneés and
hybrdds and the three types of hrerosis displayed by the

hymfws ,

in coomparison with the miﬁﬁ@&ﬁ“ﬁﬁ@i valugs, Rone
%égnaﬁiaanﬁ ﬁ@g&»&?@ heterosis was dis g&@y@&\ﬂg three ﬁyhxxag
in @ﬁﬂﬁ“ﬁ&iﬁ&p significant ﬁ@@%ﬁi@@ h@ﬁﬁ@ﬂﬁ@iﬁi@ﬁiﬁ Was
mantfested by one and two hghr&aa in the ﬁzg@% and sedond
tﬁi@isgwﬁ~ﬁﬁt§vaagc fh& hghx&d § % 2 dGisplayed ﬁﬂgﬁihaa@n% nat
wive h@h@ﬁ’ﬁ@ia$@$&& && %ﬁ@ﬂ tﬁﬁ Eriads e m&i gh& hybrids
ﬁww?&@ybé ﬁﬁw&b$V& %taﬂﬁ&ﬂk h&%ﬁﬁ@ is oF ﬁﬁi@h one had
sigﬁifiaaﬂt V&i&@ iﬂ.@&@ ﬁixst‘%rial,ﬁhiiﬁ ﬁ&ve %y“riﬁs

»?@Qﬂﬁ@»ﬁ slgnis i@ ot va&%@ﬁ in the second trial.



Telvle 25. The mson veluss Of parents sad &mm io aud mmmﬁz&@ in
percentage ~ %m@m&mgﬁ o s%am . dnfesta ?’;ﬁ,ma by Sogiss ywahlﬁ (&)

Parents ond i "@alazw m&&%@m ﬁ@h@%@&w mmmﬁtﬁ@mm ‘ éé%@j:m4 m&% m&wm&w
hgheids

Toisl drial Pooied ¥risl Griad Tpeoled Tsial Telsl pooled i&ﬁﬁi Troil Pooled
4 Iz o £ AR % I% B+

i {Karingad %ﬁ;;}g},} | 3076 3435 3246
2ilichundan)  30.97 35.85 33447
aipilicsde 1o3sl) 3209 35.35 33.62
& {Puss Somaad) | 83,67 5601 3388
5 {Seloction 2=2) 27276 37,55 2766

B {sevendbharil 32,95 3095 . 5195

2ee 91453 33000 32032 w5.2F  Le85 ole¥E  =Ge3E  «2e68  =bedd <636 2668 b
s 32.66 32,85 32.57 g“**:%' &nll e85 Gull mﬁié? whe?d wlef] = 32 =la
5. | 30492 25463 2908 1e93 =2elS =0.03 =605 ~u¢w3 ~Gs1 =Be17 «3%;&1 =124
i ' $2.07 L£7.03 20.8% 2eB2 =i agi = Fsdl wile 73 =80 aéﬁs&  obas =ie37 =»30e i”é-*ﬂ =i5e
| 30498 30.1% 30455 #3401 ~i0u06 ~6e60  w5eBG ~16e27 =872 ~Te59 ~iLod?  =D4

30,57 2739 20el6 =473 =1Tell =1100 =5a89 mﬁg.@@ «i3e21 =0eD2 19086  L3a

& % & W
ERERE
 #a

: mnﬁ?&@ﬁ g . ﬁm%}*w

ﬁﬁéﬁ"* é égqui : —%cgﬁ ’ ‘ gﬂgg & 50 ii}%ﬂeﬁ feat at 5 &g@gggﬁi
%, .',@v i g & » . B | : : 5 :
- 2L 43408} $aTT 235 ﬁW'wi%@&&&@aﬂg at 1 lavel

»Ei}i@;%@ﬁif o .'agv@%.‘; » 3!”'%& |

erT



Table 26 The mean values of parents and hybrids dnd hecérosis dn .
percentage - Percentage of Iruit infestation by £geigs yitella

(¥h)

?amn&s and
hybrids

Hmepan values

rRelative hoterosis

ﬁ@tafﬁﬁ&lﬁi@sia Standard heterosis

Triel
i

Trizl Pooied
ir

Trial

i

Trigl Pooled

X X

Iz

' Frisl  Trial Pooied Triol Wrisi Pocle
o x :

iy

3 (Karingal local)
2 {Kilichundan)
3 {pilicode locall
4 {Pusa Sawani)
S{selaction 2-2)
& (Bgvendhari)

4 x 6

Sx 2

& x €6

6 x 1

6 x 2

& x 3

Be63

Te87
10.08
100292

GaTA

Tell

Bt 7
CeadD
Pe31
Ge03

TS
662
Du Pl
BaZl
Be53

6aDT
E%c 26 :

7:39

Te21.

Ee65

7430
1004

Ged 3

En32
718
Gab2
Te93

8408

T98
T35

G464 ~18.00

2‘3’»‘32 125,‘;39

23487 . 9447
=l o 57 “igcﬁ‘?

=i2e22

w5e37
2350

17448

=Ty 3?

~GBedl =28.50 «28.49 ~20.35
wZalil 220458 10468 =245
19413 19400 22438 =17.69
~14.33 14,39 ~14.41 ~19.83
16481  0.85  9.32 =D.52
20 e3B =31.080 ~25.76 ~21.96

8602

«19.20
<32.8%
31 .06

“‘”2834
“35 Ni]

wdle0
‘1905

305

-2647

Colie L (Da05)
Celie I {0a01)
Colia il
. CalieIk (0401

(02035)

imxialbxz trial iL

20@5 o
2.78
2436
3431

1 207‘94-

2&54 o

2e34%
304

- ® Significent at 5K devel
*x significant at 1% tevel

91T
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4eted Crude £ibse content ‘ -

- Pable 27 presents the three sstimptes of hetercsis

ﬂi&gléy@@ by the hybrids.

bxﬁ‘ﬁﬁﬁ first toial, only &ﬁa~ﬁyﬁgﬁﬁ {5 = 6) @ig@imﬁeﬁ
negative roelative hoterosis. Four hybrids @isplayed negative
relative hoterosls in the second tilal of which the value
for 6 » 3 alone was sigaificents UF the four hybride thab
displayed negative hoterobuslilosis in the ﬁ&ﬁ&ﬁ't@ia%¢ ong
hybrigd { 8 u 6) had significent hoteyosis, 41l tha hybeids
manifested negative heterobelbiosis iﬁ;%ﬁﬁlﬁﬁﬂﬁﬁﬁ‘%fi@i 0f
which two were sggﬁiéﬁaaﬁhg iﬁ,%gﬁgariﬂﬁﬁ with %ﬁ@ éﬁan@amﬁ
»@u&t&@ar,‘@ﬁiy one ﬁybxﬁﬁ ( 5 x 2) digplayed signiflcent
negative heterosis in the first tvials ALl the hybrids ﬁﬁﬁaéﬁ
4 ® 6 manifested ﬁigﬁiﬁ@é&ﬁﬁ_ﬁ@@aﬁi@@i&t&ﬁ@@fﬁ hetergsis in

the second trlale



Tabie 27. The megn velues of parents and hybrids and heterosis in

percentage - Crude fibre content

Parents amd
hybrlds

Hran vaiues

b

Relative heterosis Heterobeltlosis Standard heterosasis

Trisi
X

iz

Trial  Pooied

Trisl tiial Pooled Trlal Telel Pooled Friml Wrai Easisy

1 (Rarvingal local)
2 (tilichundan)
3 (Pilicode locsl)
4 (Pusa Sawani)
5 (Selecticn 2-2)
) (Savendhari )
4 X6
$xza
5% 6
& x i

& x 2
62 3

1.43
.16
1.28
138
117
143
10316
L.26
1.46

i &&3.
L2

138

i+16 o

$.32
i.46
1410
136
1445

1.318
1,30

- Le24

1.49

- 1240

1416

. 1 ng

142
1.38

139

1+46

1413
1.21
- 1031 .l

1 Fe 1 1T I ik

1067 2.8¢ 391 ~0.70  ~0.68  2.82  2.90 0,68 2.82
04304 0oBY  0o00 04856 =1.72 =0486 =15.94 =21.92 =19.01

“3.08 =6250 =2035 ~11.50 -15.48 22,95 8.7 -20.3% ~14.70

2030 =Beil ~140%0 210 ~5e80 ~1443 580 ~10.98 -2.82

8a8 «1459 3452 ~1.40  =Ba82 =5.08 247 ~15.07 =7.04
6e373%11420 1487  «0.70 ~12050 =5.76  2.90 ~iB.45 ~7.75

m;ial Trigl
- L

ColioX (0405) 0.05 015

CeBel (0,01} . G086 D20

ok Sigmiﬁicaﬂt at 5% level

Calo Ll {0405) 005 Vel7 ® Significant at 1% level

Catiadl (3401} 007  0e23

, o

Lo

o ( co



DISCUSSION



S piscussion

Bhindd i&b@lmegéhaa @sculggtué (Lo)snench) is exten-
sively cultivated in all parts of the country round the
veats. Insplte of its populagity, ressarch on this crop is
neagre compared to the study made in other éammon vegetable
éraps~ Shindi wes reported to reepond well to breeding
eéfcrts (sactin and Rubsrte, 1978). A wide spectrum of
Variaﬁiéﬁ @xistavié thls crep, as such the seope for

genetic improvenent is lomensS.

Improvement in yield is generally dependent on many
component characters which are simple in 3nhé£itance. A“
~amdy ©f the correlatiocn provides an idea of éhe simple
characbors that could @ﬁﬁaativﬁly-b@ used in aeleetiwn oL
ideal plant types. fiel&ﬂb@ingla cémp1ax guantitative
character is controlled by @alygaﬂic systaems The basic
" genetic information On pararount genetic parameters like
'ce@ﬁﬁiai@nﬁ of variation heritability and genetic advance.
are eszential pre;equisités in any breeding programmas In
th@‘graéanh-wcg%g ciforts were made to eluclidate these
genetie aspects for future bresding programnes in ékxa.~

The cross pollination in bhindl is ropozced to vary
£rom 40,0 to 31.7 per cent {(Venkataramani, 1953) while
sartin (1983) reported an outcrossing rang® o0f 11.80~60.00

per cent and a5 such the Qnikivaﬁ@ﬁ varieties are expedcted
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o be sonewhab h@ﬁ@$agy§éua &nﬁpiﬂa o @bﬁ@ﬁ?@ﬁ_uﬁiﬁ@rmityg,
ﬁénea there is ample scope. for ﬁﬁé enploibation of héterosiss
mvidences on the manifestation oF hyhrié v&gﬁn& with respock
Lo the various econonde che¥scters have boen advocated by
many eavlier w&gk@ru¢ The fl@ﬁal'biolﬁgg‘@ﬂhanﬂ@s Sasy
aaﬁcnl&ti@n and pollination, besides beling ﬁﬁl@ to produce
"largﬁ pasher of seeds in single pollination. This Qﬁgﬁl@ﬁ
the commercial utilization of hybrid vigour in bhindle
Research in vegetable crops is divesced towards the
produgtion 0f pot only high yielding @y@@s.buﬁ‘gim@ thosa of
the best quallty. Crude fdbre determines the cdibility of
: bﬁim@i'ﬁsu&ﬁﬁ and the consumsse preference iarg@lg;é@yaaﬁﬁ

on ite Byt corop improvemsnt works on this gspect is meayre.

Yellow veln mosale of okrs iz the most destruetive
virus &&éaa&& iﬁf@@t&ﬂg ab all the stages of growth of thisg
SECD e ?r&it ang a&m@é boper is the wmajor insect pastsof |
bhindi that eéu&@a serious damage &0 whe ¢ops & ganob yy@
with lesser ingicence of these dreadful disease and pest
would be mpre welcome iu enhancing ghe ?E@@%ﬂﬁiﬁnhaﬁ wall aé

the @uali%y'aﬁ,ﬁguiﬁsg

- With thaese @bj@@ﬁiﬁ@ in view the preseat Work was
undertaken to identify bhindal hybride which will go a long
way in enhanging the yield potentiadl of this crops |



Six top ranking F, <ombinations were selected based

1
en the wéxké\aﬁiﬁa&achandxan {1284) » The parents 0f these
hybrids were selfed for one generation and grossed. The

six hybrids and their six parents ware evaluated in én RED
with three replications in two trials. First and secohd
trials were conducied during January = aprid (19@5).an§‘
aprilde July (1983) raspgectively. @héervation& on vield

and its components were cecorded. Chemieal assay wWas |
condueted to evaluate the qaali%g of the hﬁbriés. %caring of
yellow vein mosale disease was done in the second trial

only since there was no Zield incidence of the disease in
tha~fiwat triale The ﬁamag@ caused by Erult and %n@ot barer
viag r@c@xﬁeﬂ in both the crialh. Aﬁ“ data were -t&tmst;cally
Vanaljse@ fcr the estiwatio& of genetic @aramst rs, asgeoclia~

%ion between char%ate:s and different types of heterosis

with respect o the important aconomic attxihutes._

The results of the investigation are discussed in

the suceceeding pages.
(5el ANALYSIS OF VARZANCE

The daﬁa for individual trisls snd poolad rfaxmance

wers analysed with respect o the tweaty characters @tudied.

Yne analysis of variance with respect to days €9

flower revezled significant dJdiffefences ameng the genotypess

There was signilficant iniluence of environment on this
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character as indicated by pooled snalysis and was in
cenformity with the £indings of Reo and Kulkarﬁi (1977)
@ne‘Vaxiability with zespasct to this chata@ﬁe? &aﬁ alse
reparued by many eardier waz&ers (sal ot ales 1977; 5$mgh

and 8ingh, 1978b and Singh and Singh, 1979a).

signifiqant trcatment d&ﬁfereﬂc& was noticed with
regpeet to first frulsing node in both the trials as carlier
recorded by @ingh and singh (1978b). Since the genotype X
V@nviroﬂment,intexaetian was not found to e sigalficant,
it can be pr@sumeﬁ‘thﬁa the environment has no influence
on the £irst frulting nodees MNean l@aﬁ ares also recorded

the samg trende.

| Significant variability was noticed for nuwber of
£rults per plant as recorded by many earlier workers (Singh

. ané singh, 1978a; Kaul ot ale, 1979; Singh and Singh, 1979a
an@d Murthy and Bavaji, 1960} The hybrid Selection 2«2 X
#ilichundan producad moximum nurber of frults aﬂd:was
lcbsérve& to be stable in performance in the two txia}s while
tevendhari # Pilicode local and &@Vﬁﬁﬁh&ﬁ&lﬁ filichundan
ranked secons in.tha first and segond trisls respectively.

In the Lirst trisl, oeveathough Sevendhari £ pPilicode local
had aeé@n& position. Sevendhari X Kilieh&ndaﬂ was on par with

the formaxr,
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Significant treatment ﬁiéﬁ@ﬁ@n@éﬁ were recorded in
the aenalysis of variance for the nwiber of frults on the |
main'sﬁam in both the trials an@,ﬁaﬁ the auber @ﬁjgwuiﬁa =21%
branches in the second trials Although toral aurber of
fruits displayed @@ﬁéist@ﬁ@y in performance in woth the
triale, ﬁhe'amm@af ®§ fruits on the main stem and branches
showed environmental influencs. The é@ex@aﬁ@ in the number
of ﬁxﬁitﬁ on the main stem was é@m@&aﬁaﬁ&ﬁ by wore ﬁaﬁ%aﬁv
of fruits on ths branches k@é@ing ﬁh&‘ﬁaﬁél number of £zrulits
constants The hybrids felection 2-2 X Kilichundan and
Sevendhari X Kilichundan possessed maximus nusber of frults
on main sten gﬂﬁ branches respectively which accounted for |

- thelr superiority in yield.

The analysis of variance revealed significant veries
bildty ﬁmx=ieng%h'mﬁ fryite ﬁagiabiiiay &h:ﬁgmitvl@ng@h was
also E@ydrta&'hy-maﬁyv&axli®£'w¢$kerﬁ {Trivedi and Prakashe
1969; Lal et alga i9?75 Singh and &ingheli§?8b; Hurthy andé
Bavajis 19807 Parthap et ghe, 1900 and Balachentran, 1984)e
‘Fooled asnalysis im&iaate@‘aaamgigniﬁi@antrgaﬁoﬁype £ envizon=~
ment lnteraction denoting absence of environmental influence
on che leugth ¢f frults, contrary to the findings of Rao {1972
The bhigh yilelding hybrids selection 2-2 X Kilichundan gnd
é@%@ﬁ&hazi b4 Ki;i@hu@@a&.ﬁamk@é first éﬂﬁ second respectively

with respaect to this characters



124

Girth of Exuii showed significant variability in the
seaﬁﬁ@ trial ondys Pooled énalysis éeveaiaﬁ the absence of
stability for this mharaatéxs ’ﬁh@ froits of the seéamﬁ best
hybrid of the study ie,., Sevendhari X Kilichundan possesged

mariman glothe

Regarding the wéighﬁ of single frult, significant
variability wés noe ab&&r@ad amony the genotypes in contraly
to the findings of Belachandran (1984). Sut the waight of
fruite per plant registered signiiicans variébiliﬁy'in poth
the trials, This supporis tha &iews of many aardier wozkers
{Singh and Singhe ig?ﬁb:,ﬁaal ot als, 1879 murthy and
Bavajis 1280 and Balachandran, 1984). Pooled analysis indi-
cated significant inﬁluaﬁca>0f enviyamméﬁt on thiz character.
This may beg attributed to tﬁe gomplex paiygania s¥Etem aperg-
ting on tie inheritanaé of this charactere The present stidy
goudd ideatify tﬁe;high‘yialﬁing hybrids namely Selection 2.2
Kilichundan and GSevendhazi X Kilichundans The hybrid Sele=
ction 22 X Kilichundan ranked first in both the trials while .
S@Véﬂdhaﬁi A pilicode local and sSevendhard X Kilichundan
sto0d second in the first and second trials respeetiﬁely.
Pooled aﬂalﬁ&is unveiled Sevendhari & Kilichundan és the secon

high yielding hybrid.

a8 rogerds the number of seeds psr £ruit, sigaificant
variablility was displayed in both the trials sond the chava-

cter was found to be less influenced by the snviroamnont,
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The same r@mulﬁ ¥a8 @mﬁaiaaﬁ for nunber of ridges per fruldt
alsoa ﬁhi§ £inding ﬁiﬁf@ra gr@m the v&ews of vaﬁqi g et al;
(1282)» The hybrids were fﬁun@ o be intarsediaste with

. regard to this characier.

Signidicant vaﬁiabili%y was ﬁ@@i@@ﬁ for ﬁumbéx‘@f
flowerss per plant in b@ﬁh the trials in ﬁ@ﬂﬁ@gmiag with the
findings ©f Balachandran (198¢)e The g@ﬁ@t&@é £ eﬁ#ifammant
interaction Wwas gound to be nosmsignificant and &@ﬁcé‘tna'
genctypes were stable in performence with vespect to this
charseters The hybrid Selection 2-2 % ﬁil&&ﬁbﬁﬁ&ﬁ hha magiman
nunber @ﬁ f&QW@xﬁ.inﬁﬁﬁﬁh ﬁhﬁ-ﬁﬁiﬁlﬁ indicating iLs maﬁkea

' 9u@@£iﬁ*&tg Hver ﬁtn@r FENOLypes e

Erux&iﬁg phase alao éi@glayﬁé significant variations
The gsal&a.aﬂalgaiﬂ iﬁui@at& gsignificant naviz@nm@aﬁ&l

13 “

influence on ks charactels ho hybrid Selection J~2 %

Yy

Kilichunéan recorded maxismum fraiting phase in both Bhe tzialga

Harked vaxiabxlit} was n@ﬁiﬂw& mong the genotypes in
both the ﬁf&@lﬁ<with regspect o height of plante Sdngh &ﬂﬁ
Singh fi@?ﬁbi,@ﬁé-%@é@ﬁh&ﬁﬁ&%ﬁ (1984) also recorded si@ﬂi§i~l‘
@aﬁt‘Vaxi%bility for this chareatere The pooled analysis
indicated that the varieties were stable in pe zx&:muna@ w&ﬁh
regard te'ﬁhia Qﬁ?=&@éﬁr@ ﬁam@ax OF hxaﬁﬂﬁﬁ% aklso ﬁi@@tay@ﬁ
marked varietal &iV$£ﬁi&y'£ﬁ Both the triais. Singh- and

asingh (197383}, singh and biﬁgﬂ {1275b) and Balachandran {(1984)
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also reported the same results. But there was little
stability in performance as the genotype X environmental

interaction was found to be significente.

‘signiﬁicanﬁVVatiabiliﬁy elong with stability waes
cbserved for nunber of non-bearing nodes per plant and girth
oF gt@m._ﬁuﬁ opposite result Was obtained for percentage of
fruitcat in contrary to the findings of Balaékandrankiiésé).
tionge it can be presumed that perrensagye of £ruitset vary

£rom season &0 seasone

The genotypes differed significantly in the intensity
of yellow vein mosaic-diseases 7The hybrids selection 2m2 X
Kilichundan and Pusa dewand X Sevendhari were found to be

less affected by the diseasd.

Ihe analysis of variance revealed significent varia=
bility\ia the percsntage of shoot and ﬁruit‘inﬁésted piants
only in the Elrst trials ?ha'g@n@ﬁyye A eowizonrent influence
was found to be significant. Hange the genotypes responded

differentizlly to the incidonce of this pest in the two trials

crude fibre content exhibited significant varigbility
among the genotypes in both the trials as reported by
Haurya et ale {12782 But it Giffers from ;hé ﬁinﬁimé@ of
Kakar (1976) and Balachandran (1984). The range of varigtion
was narrow for this lmportant quaiity attribute in agreement

with the £indings of Elangovan et ale (1983). Environmental
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influence was found to be significant. The comparison of
the pooled means revealed that the h&br&& Selection 2~2 X
Kilichundan ranked first which-pxadneed quality psdu with

‘lmw £ibra contents

5¢2. GENETIC PaRAMETERS
5e2¢1 Yicld and its componsnts

@h@>gaﬂaﬁy§ia coefficient of variation wes slignﬁiy
higher ﬁhan\tha anvixanmantal'eéefﬁicient of variation for
yield in both the trisls indicating that environment influsn-
ced the inheritance of the charecter to a 1&éserlﬂegrea.

This gave m@dé&aﬁ& to high'h@ritabiiiﬁy £@r yial&. The
relatively high genotypic céeﬁfici@aﬁ ¢l varigtion a&serveﬁ
for yield was in canﬁaxmaty with the repoxte of Majundar et al
(1%74) Kaul et ale (1279), Mishra snd Chhonkar (1979) and
Thaker et als (wsz) » Hoderately high heritability and

‘ genaﬁic advance was also reported by Rao et als. (1977) and
uuxthy and BaVaji (1980) « - But the present £inding Giffer

from the views of Lagl et al;(1977) and Balachendran (1984)

who :aported,lew astimates of haritabilitg Fde) o y&alaq

Eh@ genﬂtygiu coefficlent of varlation was low but
slightly higher than the environmental coefficient of varia-
tion for numnber of £rults which accounts for the high herita-

bility and moderaste gsnetic advance of the cha sracteds This
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indicates additive gene actian and was in agzaenent with
the findinga of MajumGar et als (1974), Raa and Kulkarni
_(19‘?7}. Rao and & ai:hyairathy (1977}, Rao et al«{1977),
Mahajan and sharma (1979), sishra and Chionkar (19?9) and
Vashisthad1982) wheceas Parthep ot al. (1982) and
Balachandran (1984) reported low heritability for this

charactar.

Moderate to high heritability was obségveé for days
to f£lower and fruiting phase in both the trials. But the Vvalu
for genetic sdvance was low. idigh h&fit&bilité assoclated
with low genctic adVanéa may be attributed to the predominance
of non=-gdditive gene action whi@hAinclu&es episteasis anﬁ
dominance as suggested byrﬁang_et aﬁ.(ig?zﬁq Rao f1972)a
sal et al«(1977), Ré@ and ﬁathyéVathy’(1@?7)§§ﬂam»et ale (1877)
Parthap et al.s (19809 » s%aﬁlrd_d)» (19{305 Parthap ot ale (“19‘82) '
augd Balgﬁhaﬂéfan’(l@&é) alzo reported high haritability for
days o fleweiw. émc {(1972) ang ﬁa@ t(i@%ﬂ? roported
high gea@tic advance ﬁar days w0 flower while Rao anﬂ Sathya-
vathy {(1977) ; ﬁurthy angd Eavaji (1280) ahd &ulachdnﬂran (1954)
reported law‘egtimat@s of genetie advance for this character
in conformity with the present fLinding indicating non-azdditive
gene action. Balachandran (1984} obsarved low genetic advance
for fruiting phase also. Hence heterosis bréading iz the

ideal method for the improvement of these characters.
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Th@lgeﬂctygic coefficients OF variatiéﬁ*@f length

' and girth of fruits were higher than the respective environs
.mamtal coeddiicdents Of varigtion in the géa@nﬁ trial. %he
environméntal veriation was found to be much gzunaﬁnce& in
the £first trial which has resulted in low heritability,

LE w&v@rihigh heritability was observed Sor these characters -
in the second triale %The geﬂeﬁic advanca wes low in both the
¢rials. These results indicate that the length and girth of £ru
 @£ bhindi were governed by’ﬂ@n~§dﬁiﬁiva gene actione Trivedi
and Prakash (1969), singh-et ale (1374), -Hahajen aad &harmaA
{1979) and Parthap et ale. (1981 :@@ﬁrﬁed high hericability
aid genetic aﬂVaﬁg%,faf these two chalfactersS. Eéla¢hamﬁran-.
(1984) ohserved moderate hericability and low genetic aﬂvéncé
for length and glrth of fruit. Low genstic gdvence for girth
of fruii was also raported hy-&él @ﬁ7al; {(1977) in agreemant

with the present £indinge

The environmental caafﬁieiént of vaviatieon was much
higher than the genotypic coefficlent of variation for welght
of single fyxult in both the trials inﬁicating pronpounced
1nf1u@nﬁﬁﬁ‘mf environment on this character. This gave a low
heritability and genetic advance for this chéracters Hence
non-addicive gene action governs the ilnheritance of this
chaéécﬁ%rn Low heritebility Ecr*weigh& of single £rule was

,ge@oét@ﬁ bﬁ Padda et ale (1970), idshra and Chhonkar (1979},
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Hdarthy and Bavajd (1980).;§ha%ér et als, {1881) and i
Balachandran (1984) in agreement with the Qﬂ%ﬁéﬂt £inding.
*in§h et ale, (3974) also reporsed low Qemﬁﬁic advance for
walght of single éru&t. fwwever high genstie advance for

this character was raported by Thaker et ale (1981).

feight of plant registered moderate hesitabllity and
low genetic advence in the gxasanthstuéy in ¢5nfaxmity with
the £indings of Thaker et als {1981) and Eﬁlmﬁh&nﬁﬂdﬂ (zjaa}a
Trivedi and Prakash {1§69), Rao (19?2). Ngah snd Graham (18973)
Rao et als (1977), Hishra and Chihonkar (1999), murthy and
Bavaji (1980), Rao éiQ%Q). ?élan&vgluah&mydﬂl%@@é and
Vashisthadll882) veporied high n@riﬁabiﬁity whereas Rao and
Bathyvavathy (18977) observed low heritability for this

charsetal.

Moderate to low heritability was observed for leaf
area in the prasent study in agreemsnt with the findings of
Thaker et al. (lgél). uoderate © high heritability end
genetic advance ware observed for nunbar of branches per plant
in tihe present study in caﬂﬁogmity’with the £indings of
Mishra aad Chhonkes (1979) and Balachandran {1984) incicating
afiditive gene actiole. ﬁéw h@ritabiiitﬁ gnd genatle advance
were observed for girth éf stem and percentage of Lriult set
indiecating non=sdditive gene a@ﬁi@m. Hence where is goeater
pogsibility éﬁ heterosis breeding in enhancing tie production

potential of the crop.
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S¢2¢2 Yellow vein mosailc &isease

High vaiues of bath phenatypic and gancﬁypic
coeﬁﬁicient of variation 1nuzcated broad spgotrum nf variaw
tion f£or tue eharacter. ”urther ‘high hmritanility mn@ '
g@ﬁ@t&ﬁ d&VﬂﬂC@ ind&cated additive gene actien. ‘nviroau
mentad influence was i@uau o Do lesse. ﬁ@nce Jﬁﬁcgﬁtible
»Vlants could be identified in subsequent generatiens and
-resistaut types 1301axeﬂ. This was in agraement with the
re@grts of Padda et ale {1970), HKaul eL alse (1979) and
ﬁigﬁra an§ Chhonkar {i@?@}. The ahservaﬁiana aiﬁﬁara& £rom
the views of Qarfhég et ale (1982) who observed nsndaééiti#a

inheritance for resistence to yellow veln mosaic disease.
5.2+3 Frult and shoot borer infestation

. Fruit and 5h®0ﬁ41nfe$ﬁ&§i@n éispléyed.imwer estima@as
Of coefficients of variatiwﬁ indicating very little variabi~
lity of the trait. iﬂritaoility for percentage of shoot
infested alants waa low in fxrqtltrial whereas the same was
high in the a@cand trxal which may be atﬁribute& to tha
difference in the intensicy of past populatian.' owar
esbinatas mé heritability and genetie advance were recorded
Eox Qercégtag@ oﬁ fruit infested plants str@ssing its'ncn-
sdditive inheritances .
5204 Cyude £lbre content

The genctypic coefficient ofIVariaticn was higher than

the envi#anmental coefficients of variation indicating lesser
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influence of environment on this trait. This character
r@giatﬁﬁed modarate to high herit&biiity and low gen%ﬁic
advence. High heritebility for this attribute was alse
xeésrteé bf éiﬂgh ét al? {(1974)» ﬂewevér,‘partﬁap at al. {(1982)
and Ealaahanér&n\i19ééb reported contrary views. Low genetic
advance was also observed by Balachandran - (1984) in conformity

with the present finding.

53, Correlation studies -

Yield was fouwnd to have 5ignifidanﬁ positive correlas
tion with number of ﬁruiﬁs7per'plant, nﬁmber‘of branches,
length, welght and girth of single fruvit, total number ef
£lowers, fruiting @haﬁ@.,é@mﬁ@r of seeds per fruit and glrth
of steme This assoclation was supported by the results of

many earvlier workers.

The direct association of yield with nusber of fruits

| per plant was in conformity with the findinge of Kohle and

" Chavan (19672; Martha Mary (1869); singh et al.{(1974), Roy
and Chhonkar (1976),'Ra0 ééval‘ {1977), Korla and Rastogi
(1978), singh and cingh (1978a), Singh and singh (1978b),

- Ajimal et ale (1879}, Mahajan and Sharma (19?9); Parthap b al
(1979), singh and Singh (1979); Zlangovan ot ale (1980);
vurthy and Bavaji (1980); Arumugham and Muthukrishnan (1981)

and Delachandzan {(1964).
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Qaéiﬁive asspciation of number of branchex to total
yield was in agreement with the views of Singh et ale (1974) .,
Roy and Chhonkar (1976) and Elangovan et ale(1980) and wes
contrary to the findings of Balachandran (1984). The numbé:
of branches per plant also have significant @asitivé corralae
tion with other important yield cbmp@naatg éuah a8 number OF
~fruilts per plant, total nurber of ﬁlowars per plant, length
of f£ruit, girth of sﬁ@m_anﬁ Eruiﬁing phases. Eventhough bréncheﬁ
types had meré nwiber of non=neariny nodes the increase in

the total nwiber of fruits compensated the toted yield.

Yield was found to be positively associated with veight
of single fruiﬁ in agieemenﬁ with the fin&inggjof Thémbﬁraj
~and Ramalanathan {1973}, Siﬁgh‘etval. (1974} and @arthap:et ale
{1978) . Length of fruit had &ixéc; pesiti&e correlation with
weighﬁ.of fruit. &s such long frults with lncreased weight
have a direct bearing in.augmenﬁiﬂé total yields Xohle aﬁ&
Chavan (1967); Hartha mary (1969);. Singh and singh (1978D),
“ehajan and Sharma (1579), Parthap et ale (1979}, Singh and
singh (197%b), Eléngavan ané Muthulkeishnan (1981) and Bala-
chanéran {(1984) have also reported significsat positive correle
ﬁiaa,b@twaéa yield and langth of fruit in agreement with the
prasent fin&ingg Length wag algo‘directiy correlated with the
major vield components such as total number of flowers pear
plant, number oi fruits pér'glanﬁ@ girth and welght of single
f£rult and girgh of stems Tall genotypes ngaﬁohserVeé B

produce long frults.



Yield wss also found to be anhanaéé by the incresse
in the girth 6£ £rult, whieh‘was ig ﬂ@ﬂfarmity with the
cbhaservalions QF K@hi@ and ¢havan (1967), Martha sary (1969)
and Biangmvanlaﬁ a$p (1980} while Balachandran (1984}
chaerved negative correiation between y%gld and gircth of
fruite Tall plants were found to praﬁaéé‘fruitﬁ with reasona=
ble thickness, incresss in gixth adse dnfiuenced the length

ef frulit and nuaber of seeds per £ruit.

Signiflcant positive amrzelatiaﬁ was obzezrved b@ﬁW@éﬂ
tal nudver of flowers and yiela in secordance with the
rasults of Singh et ale{1974) and rarthep et ale (1978).
Iingresse in the number of flowers was aisv assecigued with

£

increase in the guwber oL branches, dength o frxult and

i

- 2

Eruviting phave. HNegative assoclation was obsexved for hata‘
nunbeyr of £lowars with first £ruiting m@ﬁevané nunber of none
bearing nodes. The plants with less number of non-bsaving
nodes snd frulting on the lowest node were found to produce
mere nunbar of f£lowerse. An incraas%vim the totad numheg>0ﬁ
flowers was sssocciated with @ecreéﬁ% ;n'the gizth and waight
of sihgi@ ﬁ;uit. Ingregse &é the duration o Zrxuiting was
positively assoclated with increase in the welght of fruits
per plant, number of £rulte per plant, nuuber of branches,
total nurber of Llowers and numder of seeds per frult.
@ranching types ware found o have l@ﬁger fruiting phase.

Tth may bv attributed €0 the prouuction OF fruits on the



branches even after the completion of fruiting on the main

B L@iite

@izﬁh oF sﬁa& was aleo identifdied as a majmx éielﬁ
component eonflirmsd by the observations of Parthap et al.
{1979) s Thie Jdiffered from the £indings of Balachandran
{1984) who reported a negabive aaaéa;atiam of g&réh of stem
aﬁa‘yialﬁg Ingrease in the girth af gtem aay be an iﬁaiaation
of ﬁhe vigour @frglant. Tall and branching types were found

to have thicker stem. Incresse in stem) thickness was

agsociated with increass in lezf arca and length of Zzults.

Han~mi§nﬁﬁi¢a&ﬁ.geai%&v& enrrelstiocn @aﬁ ochosagrved.
between yielé and helght of plant as reportad by flangovan et ol
-(19893 and ﬁzumggham and gkhokrishnan (19%1)5 But signie-
£1cant positive correlation between holght ond yield of
pldant was reported by many earlier workezs (fartha Gakye
19697 Rao and Ramy, 19757 Kewtholker and Kumte, 19767 Rao
and Rulkarni, 1978; Singh,ané;%ingh, 1978k Sahajan aaé
Sharma, 1979 anﬁ-singh and Singh 187%0) . This differs £gon
the resulbs r&carﬁe& by Balachandran (1984) .

The prezent study indicated that branchiag types

'y

ruits with less fibre content. Long heavy frelts

oy

RN T} e
had goed quality with lesy fibre contsat ia coaformity with
the findings of Balachaodran (1284). toxeover increase in the

girth Of stenm nd mean lesd aves were also associated with
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decrsase in fibre content. Hon~signlficant negative
correlation was obsegved between yield and crude fibrs

gontente

Corgelation wﬁudiaavreﬁealad that medium tall
branehing‘tygas‘hsviﬁg ingreased stem gibth produeing
lerge punber of long thick end hesvy frults congtltute
the idsal plant type of bhindi for eahsnclng the yleld

and guality of frults.

5 ¢4 HEVERGSIS

A Thé TeLm hetefaa&s. ag is now widely used, refers

to the phenomenon in which the Ei ?apulaﬁi@n‘@méainaﬂ,by
‘erwsaiﬂg aﬁ the two genetvically &i&similar'gamgtea ) o
individuals show increasad aftﬁac£9aseﬂ vigour over the
better parent or over the standard cultivar of over the
mid=parantal vaiﬁe. Heterosis in agjor végatahle crops

has been advocated by many earlier vworkess. The superiority
of the hybrids of judicionsly selected parents is expressed
in higher, esarly and toital yield, anifbxmity,enviranmaatal
sdaptation, resistance to dlgease and insact pasts, nué#i~
ﬁionalAané pr@geﬁging'qualitiﬁa and organo=leptic pxaﬁer&ﬁc@.
although hatarosis has héauvrap@éﬁeﬁ as early as 1938 in

bhindl, the hybrids have not yet become populer in this crop.
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In the §resent iavegﬁigaﬁian of eveluation of
hybrids in bhindi all the hybrids displayed desirable
heterssis in the three types of cowmparisons for the
manrAﬂaengmiﬂ Ghargcteés@ Majority aﬁ the hybriﬁs had
deﬁimable'h@terasis in most 0f the ehafaeterﬁ studied.
Nagative h@t&t@ﬁié was exhibited by the hyhﬁi&s for the
cha&ée@a?a such as £xuit and shoot borer infestationg
and yellow vein moseic incidence indicating the magnitude
of resistance O£ th@jhybriés to these twoe constraints OF
yisld. Hajority of the hybrids had ﬂegative haﬁexéais

for erude fibre contant.

Sebel Yield and its components

’

aajcriag of the h;ﬂxids had nsgative heterosis £0L
éay& o flower revealing that the hybrids were earlier in
£lowering. Raoan (1265), dathews (1268), Jalani and Graham
{1973), Hulkarni and Virupakasheppa (1977)¢ Reo and |
Kulkarni {1977}, Rao (1978), Sharmg and dahajan (137@),

and EBlmaksoud et aie (1984) also reported the earliness in
bhindd hybrids. This diffess from the views of Isack (1965)
who opined that the hybrids do not possess signiiicant
heterssis for this chaxacﬁexq The highest yielding hybriﬁ
Selection 2-2 X Kilichundan was found to be the @arliest in \

flowering in the present studye



All the hybrids except Selection 22 x;%evandhéri
@asgéasaa-éesirabl@ Btandazd heterosis for fizst frulting
node in caﬁﬁermiﬁ? with the findings of singh et al.(1975).A
gingh and Singh (1578b) anﬁ\ﬁianQQVaﬁ'at als (1981). The
hybrid Sevenchari %X Pilicode zécal was tound to be frulting
at the lowest nodes - o g

all the six hybrids displaved desirable hoterosis in
the three types éf'cﬁmparigans for nunbern éﬁ frults per
plant, the west imparﬁanﬁ yisld c@mpénané. mégimam hecerosis
ﬁér this attribaﬁQu'waéA&iayiayaé by the hybtid Selection 2=
% Kilichundan followed by Seven@hari X Xilichundan. The
hybrid Selection 2-2 X Kilichundan axnibit@ﬁ gignificant
h@téxﬁbeltimais,aﬁd relative heterosls for the characier in
both the trials. The highest yielding hybrids Lelagtion 2«2
b4 Rilichuhéan/'aﬂé sevendhari x.Kilichunﬁan,ha@_regisé&%e&

a standand haterosis as ﬁigﬁ ag 35.36 per cent in the second
trial. This w=s in agreemsnt wlth thé views of many earlief
workers (Joshl ot ale, 19587 Rac and Giriraj, 1974;

Lal et ale, 1975; Kulkafni and @iru?akshapya; 1877; Rao
| and Kulkaend, 1@?#: singh and Singhs 19?9Q; Parthap and
Ehaﬁkar.—£980::fhak®r ot ales 19827 and Balachandran, 1984};

Positive hetercsis was manifested by all the six
hybrids in the three tg@eslsﬁ'camﬁarisans,far vield per

plant. The extent of standard heterosis was as high as
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€5.06 per ceﬁﬁ%@ﬁ&léaﬁian'im2 X Kilieﬁ&nﬁan} follovwed by
50434 per cent (Séven&ha?i 4 Kilichundan). The hybrié
selection 2=2 K‘giliahun&aﬁ was found to be top-ranking
which displayed significant heterosis in the three,ty§éé
of camnaxisbns in both the trials, éxcept sevendhari X
i;_maring&l local, all the other hybrids recor @ﬁ@ significant
| stan&axé heterosis in both the trzals. The éigher:yield
of hybrids may be asserted £o the lncresased ﬁémbertaf
fruits produced by the hybrlds @var uh&ir parenits. These
£indings support the views of Veni ataram%ni (18532}, Joshy
et als §1§58),-ﬁalani.anﬁ_$raham.(1??3). had and Srivastava
{1973), Rgo and Girirs) (1974), hal et al.(iﬁ?S); Singh et al
(1977), sharma and aahajan.(197éz, sdngh and siagh (1279¢).

azthﬁg and phanksr (1999), Zlangovan eb ale (1331),
Thaker et al. (1382} and %alachan&ﬁan (1984},

#Hajority of tha hybrids didalayaa yDaibiV@ neheragis
ﬁ@r the imgeztamt ﬁrui& char@ctera suzh as length, garth
and wei@ht. The maﬁimum amount Qﬁ gtandaxd ha ﬂrasis wWas
manifested by the nybria selection 2~2 X &iiichnn&an for
weight and lamg%h whereas for giz%ﬁ @ﬁ ﬁruit. maxlmum
standard heterosis was yecoxded by gevendhari X Rilichundane
Zhe enhangement in the weighﬁ of single Lrudt dus tolhyﬁrid
vigmur was slso @bgurvea by doshy eb al¢ {(1958), Ranzn (1965)
Sharma and sMahajan (1%783 and gxua“*su& et als (1984).
_ aosmtive hoterosis ﬁkﬁ manifested by the hybrids fox length

of £ruit as cecdrded by doshr et ai,'(iaﬁs), Lal anu
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srivastava (1978), Parthep and Dhankar (1980), Thaker et als,
‘ (&983),3a1amhawﬁran {1984) and ﬂlmakaauﬁ et ale (1984).

| Selecﬁian =2 X ﬁllichun&an had ﬂaxzmum atandanﬁ neteraais
(25.6 per cent) followed by Sevendhari X &ilichunéan

(24.97 per cent), bath had one cammmn.parent nanely Kilie
_chun&an which had the lamgest ﬁruit amaﬂg eha @areﬁi
cultivarss With respeet to girtn‘af Erult %ww hgbrias
Ar@gist@f&d significant $tanéanﬁ hetarosis ;n ‘both the trialsf
This was in-e&nﬁ@;miﬁy with the finﬁiﬁgs of Isack (1263), ’
Lal et al. (19?5}.:&ingh’at ale (1975) and Elangevaﬁ et ale
{1581)» Th&‘length an&iﬁirﬁh‘haﬁ dizect beading on wgightlA
“of frait. &ajoriﬁy of the hybxi&e r@giatarad an enhanca-

’ mamﬁ in length and gixth ok ir&it widan m@naaquantly ccnt&i-

puted an increase in indmv¢§ual fruzn_waigﬁt and total yield,

ALL the six hybrids had positive zelative haterosis

_ fof'he ght while fifty @mr cenz,ﬂa uh@ hyb£1ﬁs displayed
nagative h@taxabpltiasi in both. uh trizla. All the hybrids
axcﬁpt.gav@nahwzi b4 ﬁasiagal loesl had negative standaxd
heééxosisp This xavadl A Lhat 90s% mf the hyhfidﬁ ware
 shogter in stgﬁur& than the. taller parant_ggd,ﬁha standard
cudtivar, Pusa Sawanie Thiﬁ.ﬁindiagwga.iﬁfaeﬁféfmity with
' the views of Venkataramand (1952) @nﬁ.gﬁacg“{lgﬁs}l But
thig'diﬁféﬁa,fxam the ﬁinﬁingé'éﬁ ébsh& et alu'ilgﬁéio
Jalant ahﬁVSranam'§19?3§¢.Lal ané 5rivastava.€1973).

‘Laﬁ et als (1975), singh et ale (1975), Kulkarni and
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Viruaa&aﬁhaﬁga (1@??); ﬁa@ and Kalkarni (1%?7}. Singh et al.
{1971, &ing& aﬁa Singh. (1978, ! l%ng@van at al« €1§8&} and
Elmﬁkﬁﬁﬂﬁaﬁﬁ'alg {(1964) wh@ x@cmx&aﬁ.signiizeaﬂt incraaﬁa

in the height of the hybgiﬁw over their parents.

?Qai@&v@ héﬁexasi@'ﬁﬁg @hé ihybrids évar ﬁhﬁj$&aaﬁaﬁﬁ
iauiﬁ&vaﬁ was. obssrved in both the trials for the ﬂmﬁb@t 631
branches per plants majaxiﬁy'ﬁﬁ'th@ hybrids reglstered
yasitiva'xﬁiaéiwa‘haﬁéxﬁﬁié where. as all the hybrids except .
Selection 2-2 X avaqéharx hed nogative hetercheltiosis..
Ehiﬁ indieated that the hybrids were alﬁost Lnﬁazm%ﬁi%ue 4n
‘ braﬂahimg Gharacker. 'ﬁha-magnatuaa and aar@@tian of heterosi
varied £rom geason o SQUSONe Hence thig ghagﬁeuex W&w
presumsd to be highiy inflasncs b“ the envirenmenite ﬂhe
nybrid Sevendhari x Kilichundan had significant heterosis
“in both the ﬁrialap.ﬁﬂé'magﬁiauﬁa aﬁ,sﬁaﬁégzﬂ‘h@%@sﬁﬁis
manifested by the ﬁavaﬁéhari;ﬁ_&iiiﬁhun&an‘was as high as
2&9;@% ?ar‘eaﬁﬁ and ths @aﬂéﬁﬁS‘Qﬁ ﬁﬁiﬁrhybriﬁ ware highly
ﬁﬁa&aﬁiﬁg when caﬂpar@&‘ﬂé-@%har parent culbivars. %ha»
hybrids Selection 2-2 K,ailichun&aa ond Selection 2e2 %
Séé@nﬁha&i werse alsg ﬁoa&& w be bxaua&xng LypES e doshy et a
(19583. %al and Srivestava flﬁ?B) ané Rlangovan et ale (1981)
adso zagar ced 1n¢r@aa% in the nunbsr of bfmﬂ has a; the
hybrids ia a@f@%ﬁ@nﬁ»wiﬁ% the pwe&&nﬁ ﬁxﬂ@igg;
The hgbriﬁ@ hiad @eﬁy 1ittle n@aabearing naﬁep than th

garemtSa Positive h@%exﬁsi@ waa ﬁ$$@laga& by the hgbxids for



aumber of £flowers per plant gﬂ c@nf@rmity with the kep@ﬁtﬁ
of Ioack (19656)« This increased némber @f‘ﬁlawarﬁ produced
b§ the hybrids had led ﬁé incressed frult yield in the |
hybxiﬁs‘ ﬁﬂ#&ver; the hybrids displayed low . aterosiz for
'parsentage of {ruit sebs By betzer maﬂ&g&ma&ﬁlprédtiaaﬁ
the @ara@n“ag@‘éﬁ'fruit set of the hybrids can be .;enbanced.
Thig peints towards Lhe anSLblli Gy of auamwaﬁhng the yield

:?mtential by adopting aet er mapnurial and irrigaﬂ on practices.

A% regaxds’ vh@ fruting phases, poslitive h@t@f'sis'ﬁas
mznifested by all the hybfidﬁ’in'tha'ﬁifﬁﬁ'txial whers as all
the hybrids except WO ha@ negative hetersbelticsis and
standard hﬁtﬁr sis in the second &raulo This reveaied the
ipflusnas of suvironment o the megnliude of hetervsls oL
‘ghir choraoter. anong the hybrids Selection L2 w witichundan
recorded maximum pogizive hetgrosis z&v&aling-iﬁs magkad

supariority over other hybrids.

Iin general the hybrids were found o possess increased
leaf area over their parents. This may be dus to the vegeta=
wive vigour expressed by bthe hybrids resuiting ﬁrcﬁ their
heterozygous aaturas The hybrid &aiec;&am =2 X Kili Hun&an
displayed 37.45 pen cant ﬁ&tuxﬂulw Qvn:~vu tandard cultlivale
since yield was ?ﬂﬂit&?@lj correlated with mean leaf area

thie was obvicusly an iapectant att ribete of the hybrids
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Hpjority of the hybrids manifested positive
hetervsis for girth of stem, an important yield éém@@nant,

which was also en indication of the vigour of the hybride
S.4+2 Resistance to yellow veln mosalc disease
A1l the bybrids gossessed nagative hetsrosis for

yellow vein avsale disease scoring of which the value

agistored £0r Sslaction 2-2 X Hillchundsn was found oo be

by

signlficant. dajority ef the hybrlds ailse fggistere negative
heterobaloinsis «nd atondard heterosis which revealed tha
denreased susceptohility of the hybrids to thig dresdigl

disease vhen compared to the batier parents and standard

cultivar, Puza Saveni. Thiz was in confromity with the

report of Parthap et al. (1961),.

Bade3 fesictonce to fruli and shoot borer (Zarias vitella (Fb.
ﬁaj@tityxef the hybrids &isplmyeélnagaﬁiva hét‘raais

in the thres types of campariaahﬂ in %oth.ﬁha trials which

indicated ths ﬁ@eﬁaaaeﬁ $u$@ap%&biiiﬁy OE- hybride tﬁ‘thiﬁ

ﬁajmx pest of okra when compared o the @arént gultivars.

The negative hatar@b@l%i@sié and 5taﬁﬁ@ra h@g@raai$ reglstered

by tha'hybriﬂa'%aiacti@n de=d X Kilichundan and Pusg Sawand X

Sevendhari were found to be significant suggestiag thelr

marked sup&riﬁziﬁyg

-



5.4.4 Crude €£ibre content
Hajority of the hybrids menifested negative heterosis
for this chafact@r; Harked ﬁécr&aﬁ@ was observed in the crude

fibre cant@nt of ualecuian 2—2 % @ilichundan @Ver the stvandaxd

cuitiva.. Pusa bawani. in batn the . tr&als. The prasant £indings

indicate ﬁhgt the hybrxau are n@t only high yielding but also
produce frults with high qualitye The findings vere in
conforalty with the views'af Parthap a2t ale (1983), Elangovan

at ale(1983) and Balachandran (1984).

The present study could iﬂentiﬁy'tw0 hybri&s.with
high yield potential coupled with chex‘ﬁesifabla attributas.
among the twenty ch&racters studied the hysrzé ualectien 2=2d X
Kilichundan renked £irst in tem charagters.A mha hysrzus
selection 2-2 K Kilichundan end Sevendhari X Kilichundan hed
ou@yial&ed,the4stau&ata éﬁiaivat ﬁy 65;§6 per cent aﬁd"

59.34 per cent respactivedly.

The h ybrxa Selection 2—2 X ﬁilicuundan had large
nutber (22) of long (1928 cm) frules with goed thickness
(6;56 em) and weight (25.21 go)e It iz a bréachiﬁg type
with lérga ieaﬁes (295@7ij¢m2),énﬁ'medium 3tatur@'1&s;10 gm) «
it was aa#lier in f£ruiting with;l@ng ﬁruitinglphase {45 days)
and produced an average yleld of 564.18 gm/mlanta
The fruits are ef gcsg guallty witn less fibre content
(1415 per cent). Fhe. hygrid was qiso i&und to be less

susqeptiw lg o y@llow vein mosalc @isesse under the £ield
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conditionss This hy%xi@ ranked £irst in.baﬁh the trials

iauzsatxng gtaaility in pezﬁotﬁaﬁc&»

ﬁgvenﬁhéﬁi x Kiiiahmﬁ@éﬂ‘wéa identifled as the
second rénkiag*hybxi@ 15 the present study which ﬁaé an
a#@raée=yialé of 51386 ga/plants It i3 & highly braﬂ&hiﬂg
tyga with large lobed leaves and’ madivm haighta this

hybrid also @ﬁ@m&@%@ large number 6233 of 1ang\€1§u17 amn)
heavy (232 gn) feule with ga&&@na@la thickn@ss {693 om)

and low crude fibre content (1,32 per cent).

a.hﬁtﬁer maﬂ<g@mant practice witn a manure schedule
in meximun freguencies with less intervals may ﬁurthar

enhance the yield potential of these hybrids.

The @@xﬁcfmanﬂa.éf tﬁ@-ﬁybﬁiﬁﬁ'@Qﬁlﬁ’ﬁ@'bﬁﬂﬁég in
Itha kitchen gardens Whﬁ?é'h@ﬁﬁﬁ?’waﬂ&§$m$ﬁﬁ'ﬂﬁulé ba glvene
The rept&ﬁacﬁiva potentlal of the crop being much highez,
is an eﬁ&aﬁAaﬁVantagae wiich along with the above mentioned
attx;but@a of ﬁh@rhﬁ@ﬁﬁﬁs»makﬁ them sultable for comnsraisl

@al%&vat&@ng




SUMMARY



& HUNMARY

Lack of production potential of the indigenous
varieties is ﬁﬁé of the major eamétraina@ in vegetable
produetion. @With o view to evolve high vielding hvbrids -
of phindi heving enhanced production coupled with guality
attributes, a study was conducted at the Leparusent of
Plant Breeding, ﬁéll@g&.mﬁiAggicalnuze, Velidayani duzing

1983-1985.

Six vopmrenking ¥, essbinations were selected based
on the works of Balachandran (1984). The narents of these
nybriés_were selfed for one ganéxati@é and grossed. The
six hybrids snd ﬁhﬂir si® parents ware evaluata&‘iﬁ an BB
with thres veplicetions in two trigls. Shost and second
trisle wera conducted during Jﬁﬁumﬁyfn Aprid (1985} end
iprile July {1988) faagectiv&lyg Tan plants from a treatment
in replication wers rendomly selecwed for reording Dhsarvae
tions on yielG and its component Charactess. beordng of
yellow vein musalc disesse and £ruit and shoot borer incidence
were recorded. Chemical sssey was done to estimate the
crude fibre conteat of ﬁﬁé genotypess The dats were statise
tically anadysed for the estimation of genetic yaram@texs;
assualiations botuween different paiﬂs'af‘mﬁaraate;a and
Siffarent types of heterosis with respect to the verious

Charagcters gstudied. Pusa Sawanil, the most popular bhingd



cultivar waee taken a8 the standard. The sslient results

of the study sre summarised bslow.

6s1 -énaiy&is of variance

%h& éata»ne&aﬁing'tm:inﬁiVi&ual>txialﬁ vera analysed
with respect to the twenty characters studieds Pouled i
analysis wed done 0 test the genotyps x énvizanmant lntcor-
actions - Bignificaent Variabiliﬁy was observed in boih the
trialg foxr aajority of @h@ charactars including fruit yield
per plante In both the trials, the treatment differsnces
ware nohesignificant for two characters namely weight of
single frult and percentage of frult sets FXIOX Variences
were fauné to be %@ﬁaragéﬁeéag wizch Eé%p@@&vﬁﬁ.@1&V&ﬂ‘-
charagbers studied including fruit yield per plant and
wﬁgghﬁeﬁ.amalyﬁiﬁ waS'ﬁéna in such cases to stuwdy the comsbined
performance of ghe genotypes. Significant genotype X environe
ment lntersction ﬁas observed in eaéa OE ten ch&racﬁers\

Comparison &f tie treatment means revesled that $he
hybrid selectdon -2 X xiliehundan (5 = 2} renked figrst in
m&j@rity of the characters studied including yleld end
nwz:ses of £ruitd per plant. Sevendbari & Kilichundan ( 6 x 2)

wes observed to be the second best hybrid under study.
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G2 Cenetic parameters

The genotypic coefficient of Vatiatiﬁa was slightly
higher than the eaviranm@ﬁta; coctficiant of variation for
yield and iﬁg=maja£ component nutber of ﬁruit% par plant
in both the trials. This gave higher heritability for these
charactars. Tha ph&naty@ié.eaaﬁfiaiaatraﬁ vaﬁiatieﬂ was

&nimun far days o fl@war and frulting phase im the first
4ﬁnu saeond trials yes Qaeﬁzvalyg High heritability assoclated
with IQW‘gmﬁ&tib advshee of these charsghers may be because
of non~additive gens action wahich includes dominance and
epistasiss Relatively high environmentazl coefficlent ¢f
variation was recorded foy auwiber of f£ruits on branches,
wedght of single £rulf, gixth-mf stem and percentage of
£ruit éet which resulted in dow heritability and genatie

advance imaacating mmnnudﬂiuiva geng action. High heritability
was r@aahdﬁa Eor yul w vein mosalce di@ﬁua& inuinanc@ and -
cerude f£ibre contente hﬁﬁﬁ?§r~@ﬁn@tiﬁ'aﬁV@ﬂﬁ&'W&ﬁ low for

crude Zibzre coatent in both ths trials.

“hese observations provide anple tes zimony to the
iaet that heterdsis breediang could be uuc¢@dsfuilv &mﬁl@y&@

to augnent »h@ production §@tﬂntlal of this arops

53 Correlation

Yield was found to have significent positive correla=

tion with nurber of frults per plant, numbat of branches,



iéagﬁﬁ girth and weight of single f;ﬁie. total punber aé
£ilowers, fruiting phaze, nunber of seads per fruit and
girth of stems Branching types produced long and haavy
fr&itﬁ with less £ibre cantﬁhtq Correlation studies
revealed that MQ@iumrﬁéll bzan@hing Eypas wiﬁh incr@éﬁﬁé

s

sten girth ané producing large number of long thick and

&

heavy frults consiitute the ideal plant type ¢f bhindi
for enhancing the yleld and quality of £ruits.

»

Hed Hoberosis

layed desivavle hoterosis in
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the three types of comparisons for the major egonomic
chafactors sudh as yield, number of frults ?&ﬁ olant atce
in both th@‘txialﬁ. Negative heterosis was exhibited by
the hybrids for- the ¢harasgters such as orude fibre content,
Eruit and shoow borer infeststion and vellow vein mosaie

disease incidenca.

Thé gre$ent swudy could iﬁeﬁtﬁﬁy twos hybeids
Selection 2.2 X Kilichundan (5 x 2) and Sevendhari X Kilie
chundan { 6 % 2) with high yield @aﬁéntiai goupled with
other desirsble atiributes. The hybrids Selection 2-2 X
zilichundsn and Sevendhari X Kilichundan have outyielded
the standard culsivar, 9#5& Sawani, by 65,08 per cent and
50e34 per cent respectively. These hybrids produced large

!

nunber of long heavy £rults with good thickness and low
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crude fibre content in both the trials.

 Marioum ex%éﬁt of desirsble hsterosis was displayed
by Selegtion 2«24 & filichundan in'b@th the trials éné was
given the £irst raak amﬁ&g the hybyrids« This hybrid had
an average yiﬁlﬁ of 584418 gm/plant and wéﬁ also found o
be less susceptible o y@ib&&Avezn mogaie diseese under
Field conditions when compared to its highly &useagtibl@
male parent Kilichundan. The hybrid gevendhari X RKildw
chﬁaéan recopded an average yield ol 513486 guplant and was

given the second rank among the hybrids.

The studles indicated the 5@9@& of heterosis breeding
progranue in augmenting the yield potential of bhindl, ong of
the @ost important vegotable crops of &ﬁrala.' Furcher, the
@a$2’ﬁ@éﬁﬁiguﬁ of omasculation and the &&gh'r&prmﬁustiv@
'§0%@§%i31 of the C¢rop enables the farmer ﬁ@ produce the

geguired amount of geed easily.

The new hybrids (Selection 2-2 X Kilichundan and
Sevendhari ¥ ﬁilighuﬁ&an} could be grown in kitehen Gardens
with geaa manégemﬁnﬁ practices For the aaxioun exploltabion
of their yield potentiale Thaose hybrids wese ideal fof

nomestesd cultivation and commercial culcivation, as well.
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Appendix 1

Gays, to Flower
1) Zrigl I - ANDVA

source o ag . o8 S - Fevalue

Blocks : 200 Jeib Q08 3«83
) X ]

Tragtments 11.00 BT s 16 ] B683 ' Set2 -
(Genotypes) _
Bcror . 22400 5672 2.58
ii) “zig ) LI « ANOVA

&0&?{;3 S ag 88 o P valus

Blocks 2,00 10406 5,03 © 2481

Treatments 11,00 313.82 23,53 15.54
{Cenotypes) . :
grror 22400 30444 1e79

idi) Popled analysis

Source K T aE R T oS Emvalue /
Bavironment 14000  1810.214
’ BR
Ganatynpes e a0 y : 5 W06
(Froatients) 11000 358,046 3265850  5.063
Gx B | 114000 T0.885 . Ged04 - 24193
Pooled errox 44,000 D6.e 140 2.185

« Sionificant at 5% level
*% Significant at 1% level
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1) Igigl I - aNOVA.

source . af = 8% H Fevalue

Blocks C 2,00 Del0 . 0,05 012

*’i’mam@@w '. o . o :
(cenotypes) - - 13400 1847 1404 2.5

%

heror , 22400 8455  Dadi

Bougee . af | o880 us Pe value

Blocks 2480 0.6 . 032 1400

%E@éﬁm§nﬁﬁ : , » ' #i
(Genoiypes) - 13000 15.68. 143 736

| Epgor | 22,00  3.84  0.18

Bouras . 88

Snvizonment 14821209
cenotypes  ° 111.3262
‘Gx B 4379395

© e oy

* significant at 5% level
#x gignlflicant et 1% lavel
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Appendlix 3
. Msan leai area
1) Trisl L - ANOVA '

- Source GE 58 ' CHB Feyalue

=)
'S

Blocks 2.00  13675.84 683797

Treatments 11400 25453456 231396
{Ganotypes) E

ARLOX 22.00 2100506 . 954.78

8
»
-1

ii) Peigd II - ANDVA

souree ag - BE M Pe value

3locks . 2400 2234438 111719 3,81
Treatments Py ga sain S L %
E@anatygas) lifea 2807188 AB51 .99 Be71

Brror 2200 64484863 293.12

deighted aAnaly

wt

e
:

- Bource

Enﬁiranmenﬁv , i&?.@i@
Genotypas 1107075
G R & : 1172266

% gignificant at 5% level
% Significant at 1% level
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iy Trial § - AHOVA

- Feyalue

Source ﬁf' ' _ 855 55 7
Blocks | 2,00 28450 14425 4ab
. %R
Traat fﬂ@ﬁ’ﬁﬂ . 1300 351.18 31683 Qe2F
{Cenctypes) '
Errorn 22.00 75,62 3444
{ i . . ) .
$4) ¢ rz.al Il =~ ANOVA
source af a8 R Fevalus
, o
3._10&3&5 2;5@ 54«35 27;17 12*3{3
Tréaﬁm@ﬁtﬁ ‘ _ : &
i@an@t@gaa). 11.00 ‘QQQQBQ 27426 12.34
BEYOr 22,00 48,60 2.21
iii) ?aalad‘anaigﬁis
' iy - ANOVA
.ﬁmaree 'éﬁ\ B FS En value
Environment 34000 5,833
. . E-2
Genotypes 11000 508,276 54,359 194264
G KB 11.000 524737 4,796 1.698
' pooled erzor 44,000 1244228 24323

% Sigoificent at 5i level

=% Significant at 1% level



Appanddx &

1) Teisl I ~ ANOVA

Eource ) SR <+ a8 M Pevalue

o W

. )
o AR
Gy W

Blocks | 240D 23018 11459

Treatmonts 1100 30736 27494
{Cenotypes) , _

Prron : 22600 . 71‘G3 ’ 3'23

ii)

erial II - ARGVA

Bource : - G 85 M P valua

. Blocks 2400 5407 2453 De92
” ; L : ' ‘ &
easenesy 11,00 212,16 - 10.20 3467

Errox ' 22,00 Gle04 | 277

1ii) pPooled fmslysis
Snwedahted aalysis - ANOVA

Sourace ' - ag S5 . S - F=value
. Environment 1000 494168

Genotypes . | 18.000 318.715 284974 Be161
¢ x & 11.000 100809~ 9.168  3.083
pooled error 44,000  132.07¢ 34002

b SignifieanﬁAat 5% level.
HR Signifiﬁaﬁt at 1% level



Appendix 6
Number of fruits ogn branchos

4) Lriab I = ANOVA

| Source G &% 85 F-valus
Blocks 2400 0080 0440 042
{reatments . ' -
(Genotypes) 11,00 18.41 . 1467 174
Errox 2200 21412 G906
ii) Trial LI = ANOVA
Source ﬁf | &85 M Feyalue
Blocks 2400 26430 13.15 520
Treatments . %
(Genotypes) 11400 163476 14.89 5459
4141} Pooled amnalysis .
al Weighted Anslysis
'ﬁouxg& 58
Bavi ronnsnt l6‘33037
Ganotypes 102.0366
g xE 33.5u35"
iyols = ANOVA
gource. gg S5 & FeValue
Envirenment 14000 24.036
‘Genotypes 114000 1274873 114625 24355"
G KB 114000 54,291 44936
* &igniﬁicaﬂt at %% lavel
#% Significant at 1% level
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Lonagh of fruit

1) Toisl Ie ANOGVA

s

~Bouree T dE ‘ gE R VA ius.

plogks 2,00 s34 4467 2449
53 g pm i Tine =) : ) : N - 1
RESREEINEE) 13400 61033 5457 2,97
geror | 224990 43630 4e88

11) Trisl 3T ANGVA

- Bource ag

n
@
.
&

Fovaive

Blocks o 2400 1258 5479 2443
Treatments | | | L : .
{(Genotypes) 1300 159285 1953 G243
- Broop : 22400 - 5232 2038 '

iiid)popled analysis
nued Analysle=ANOVA

Unwaly

Spuree @ g5 » ¥e - Feyvalue

gavironment - 3000 . 228.232 | ,
Genotypes 114800 1714838 ' 15.631 30080 "
6 X E " 33000 496337 4,485 2108
Pooled Brror 444000 D360 - 2e128 ‘

% gignificant at 5% level
% Significent abt Ik lavel



Appendisx 8
Girth of frui

L)Trial I -~ ANVA

Source 4 88 - M5 Fevalus
Blocks - 208 1+44 G673 3481
Treatments 4 S o Lo o
(Cenotypes) T 1380 3.08 Jed8 138
Error 2200 4653 Je2]
- 4i)ZTrial IT - ANOVA
Seuzcé af 88 M= ?Q%aiue_

plocks * 2600

084

9.42

9.28%"

Treatments co " L RE
{Senocypes) 11.00 5480 Q80 17455
Brror 1 2200 100 0008
111) Pooled Analysis
a) Weighted analysis
Sourca o1t
. Bavizonnent ¥ 5549961
Canotypes 183.2852
G xB 24.7461"
b) Unueighted Anﬁigsis - ANOVA
Source odg 85 = Fevalue
Bavironment 3000 | Fe038 . |
Genstypes 11000 84777 0798 248277
¢ X E 11000 54529 0283

‘ - &iﬁﬂiﬁicaﬁﬁAat 5% Level

e e

Bigndiicant at 1% lavel
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Appondix 10
Weighth of fruits per plant

i) Brial I « ANOVA

‘Source ag . 88 MG ) Fevalue
Blocks | 2400 112329450 56164 75 22483
‘Et@atmn‘aﬁ ‘ . . ] G
(Genotypss) 12«00 168731430 15339.28 : . Geld3
Brron ‘ 22000 54 23000 Eéﬁﬂ o5
ii) Trial il - AaNVa

Source @f - BE | .S ' Eavaiaﬁ
Blocks - 2.00  14863.00 7431050 6e63° "
Treatments . _ : ' B . R
{Genotypes) 1100 506553450 46050432 4310
BXrorx ' 22430 24648450 ‘ 112@-33 '
1id) Pooled Analyails

a) Weighted Analysis
Source B
Environmnant | 100+.5508
- Genntyoes a473.3238
G X E | | 46,7783"

b) Unweighted Analysis - ANOVA

Sauz@& | o dE * 88 ) ‘ﬁﬁ | E—wal@@
Envireament 1.000 180033.300 ]
Genotypes 186000 591536000 $3776.000 72063
G X B 114800 B3T49.340 - 7613.576

e ‘ ‘
* Eigniflcant at 1% level



’ égﬁanﬁix 1%
$) Trial I - A€GVA

Soutce v ag &S by _ Feyalua

Blogks 2400 269403 134452 0,68,
Lreataents : . uE
{Cenotypes) 11400 9632e41 875467 4444
Brror 2200 : $337.24 - 19718

14) Zpial II -ANOVA

Source | G - ComE Fevalua
Blocks | 2400 372,61 186420 ‘ 2467
Treatments v e
(Genotypes) 1100 . 10876494 986 81 | 14418
Exror 22400 . 1533494 69472

85
Eavironwent - 24763184
Ganotypes . 39541797
¢REB 6067041

R Signifiaant at 1% level



i) Trial I « ANGVA

Hugber of mid

Appendisn 12

e nor Eruls

&% Significant at 1% leval

\

Source ag 58 s F-value
Blocks 2400 0494 0446 1495
Troattents - R &
{Genotypaan) 1100 2953 2068 51152
Brror 22.00 5633 Cezd
ii) Prial IT ~ANOVA

soures as 55 5 Pevaiue
Blocks 2,00 009 0404 042
Treagtments . o
{Genotypes) 1100 35.04 Se18 3002
Brror 28400 2633 Geil '

iii) Popled Analyeils
wedohted Anglyals
gGoures 8
,ﬁmv&?@nm&n% 046875
Senotypes 430.4746
G X R 17.40234



- Appendix 13

i) Tzial L =AHOVA

Nunber of flowes per plant

Sourcs A ,-, dﬁ - B& %ﬂ Pevalue
Blocks | 2400 5795 43497 6,77

Treabtments

{Genotypes) 1100

Brror 22400

493477
34298

RE

623

ii) Teial II - ANOVA

Sourcs ag

e

i

Pevalua

oz

Blooks | 2200

Tiaabmonts
 (cenotypes) 11.00
BrEoc 22400

%3934‘

108582

BedS T

10e32""

iii) 99&1&% Angiggﬁé

Unweightod Analveds = ANGVA

[ 413

- Bource - a

Fayalua

Enviropment 100

SGonotypes 11600
X E 11.06
J?aal@ﬁ Brror 4400

@gégg.

9494664

93,066

251502

| B64333

Be4631
5716

154104
14440

= Significant at S% level
## Gignificant st 1% lewvel



Appendix 14

4 Fruoiting phase
1) Trial I -a80Va

Souree ag . ss S Fevalue
Blocks ' 2,06 - 855 4e27 1016
Treatmancs ‘ - e
(Genotypes) 11400 $70 56 51487 13438
Errox ' ‘ 22400 85:30 388 )
i4) Trial IL = ﬁﬂﬂﬁﬁ‘

Bource | éﬁ | 88 s Fevalue
slocks 2400 © 084 0042 0e34
Treataents ' s
(Genotyoes) 1100 194.00 1764 14 .36
Brror . 22400 27403 1423
1i1) Pooled snalysis

a} deighted analysis
Source 85
Bnvironuent ﬁ?gga?Q?
Genotypes - 240,375
Gx & 64415208"
b) Voweighted Analysis = ANOVA
source ag ss. s Fevalue
 Environcent 1000 1716215 7
Genotypes 234000 5994447 540492 3.630"
X E - 114000 - 112.332 154012

% Bignificant at 5% level
#% Significant at 1% level



Appendix i5
Huiber of pon bearing nodes

1) Trial I = AHNOVA

source af a5 BS

F=yalue

Blocks o 2400 © B.08 4406
Treatiants | ' o ’

(Genotypes) . 1100 78413 710
Errog : 22400 C z26e28 . 119

5496 "

11) Tial IL - ANOVA

Souree B ' 58 R

F-vglua

Rlocks T Zwe  o.s2 042
T rastments , - ' S
(Genotypes) . 1300 118.47 1077
Brrok : - 22400 154484 ‘ [Py ¢

0sb0

15,337

i11) Pooleg Analysis
Ugwelghted Analyods =ANOVA

o

- Bource Gg

i
»
&

Feyalug

Envircoonent 1060 04125 |

~ Genotypes 11000 1314298 174390
G RE | 134800 50305 D482
Pooled error 444000 414683 0947

184366"
04503

# significant at 5% level
% significant at 1% level



appenddx 16
Hedght of piant

1) Tpial I - ANOVA

Sourcs aE

i %
£

M

Feyalus

Bloghs o 200
Treatnents ' :
{Genotypoes)

greor

1300
22200

§§5§3$

3580448
158096

347656

325650
74032

s
4e8%

5 28
4«54

ii) €rial LI -~ ANOGVA

Soupse G

5
s

ks
Lr=>3

| Feyalue

Blocks | 200

Treatumanis
{Genotypes)

BEror

11,00
3200

5413419

4569456
LBBGL 8

%3@5359

415441
133022

443) Pogled,

Uhweighted analysis -AN0VA

Source g

B g
&i

B

.ﬁmgaiua

fnvizonvent
Genotypes
GEE
Popled Brrop

120000
44 5000

1000
33000

. 4G073.250

7153709
v%%@*ﬁﬁﬁ
4477836

6504337
. 90576

101,769

300736250

Go390""
@:%gﬁ'

% gignificant ab 5% lovald
w gignidicent at i% leval



appendix 17

gumb&r~@f branches

i) Tgigl I =ANOVA

Souzes . a8 85 M Pevalue
glocks 2600 2207 ‘03 5« B
Treatments | - .
{Genotypas ) 11.00 2+01 QeB2 Got7
BYnor , 2208 3.83 DS
ii) Trial 1L =ANDVA

ﬁ@uxgé @ag &8 M Fevalue
Blocks | 2400 2.24 ‘1412 410"
Treatnents e
{Genctypes) 1100 3.2 2o B4 10641
grror - _ 2200 P Qa7
iii) _.;@@ﬂl‘éi’i _Analysis .

Unweighted Analyslg -~ AROVA

Sougee ag 55 He. Fevalne
Eﬁvisénm@nt 1.800 ‘5;?51
Genotypes 114060 31.692 2.881 34598
G % & ' 114000 Be570 0779 3.4777°
Foolied ersig 44,000 De8EY De2dd

# Significant at 5% level
w% Significant at 1% level



. fppendix 18
Girth of stem

1) Zrigl T - ANOVA

Source | ag 85 | 55 Fevalue
Blocks | 2400 0e84  0.42 1469
Eraghmants 2

(Genotypes) 12400 6007 0.55 . oZe2z
EBrror 22400 547 0e25

14) _Srial II -~ ANOVA

Bource , ag : S8 M3 Peyalue

o

Blocks " 2400 1406 0453 087

Lreatments . ~ : ' ®
(Genotypesy 11,00 18,69 170 2079

 EBxror E 22400 23443 C0es1

lII)jﬁaalaé Analysis “
- Wedghsed Analvels

soupes - £ . B8

Eovironment  196,3496 -
Ganotysoes . 3242085
G % B : 22483008

o Signiﬁicaﬁt at 5% leved



Appendix i9

Pergentage of fruitses

& Zzial X - adova

souree x af

8BS

Feyalue

Blogks 2400

Treatuent

{Genotypes) 1%@@@'

ggror ‘ 22400

133,74

256017

417,35

56486

Eﬁg@?

3.52"

123

1i) Trial II = ANOVA

Skenomen

| gource : 38

8&

Feyglu

Blocks 2600

Trestmants

(Genotypeas ) L ’ ‘ 11§§a

Expor : 2200

39,27

77102

71785

19,64

7009
3263

060

2e15B

* significant at 5% level



Appendix 20 ,
¥Yeilow vein Moselg disease seoging

Trigl IZ-ANoVa

Eource ) A o Y . s ‘ Feyalug

Blocks 2400 0s0Z  DeDI 007
Treatusnts o . | ’
(Genotypes) 11400 ke 77 1607 7023""
. &rrox . 22400 3024 0.8 |

#% Significent at 3 % loevel



Appandix 21

Percentage of shoot inf@gﬁétian b?'f§kuit aﬁﬁ‘&ﬁégt,ﬁgig‘

i) Brial I -~ ANOVA

Scurce ' 4§

58

¢

‘Envmlua

Blccks' 7 . z;éﬁ

Prestments -
(Genotypes) o 1109

grror L 2200

.34

352650
43074

Gel?

32405
1&?@

0.09

16023

1i) %Txial Ii - ANOVA

Source - &g

oS

Fevalue |

Blocks = 2e00
Treatmants :

(Genotypes) : 131400
grzox T 2200

176467

7408
Te94

.rgzqﬁﬁﬂﬁr

Q.83

1i1) pooled Anslysis
a) Heighted Analysis

Bource

&5

Environment

Genotypes

G % E
/

0.0771

1564646
31,308

b) Unweighted Analysis = XIOVA

source o 4

88

Envixanménh 1000
Genotypes 114000
G XrXE : 11000

04383
276,644

1556642

# significant at 5% lavel
wi Significant at 1% lovel



ﬁz}pna&i‘x 82

?ermsm:.@gw of Eruit infestation by, jjruit égﬁiﬁ shoot bm:ar

i) TElal I - ~ANOVA

Sgaﬁm:a d€ S& mw o | 'E‘—-%mlae
Blocks 2,00 033 8e07 0404
TXeatuents ‘ » A ' e
(Genotypes) 12400 77490 7008 4405
Ecror 22400 38452 1475

34) Trisl I - ANOVA

Source | | clﬁ 58 MS E"n‘&ﬁltﬁ@
Blocks 2000 5435 2066 1037
Treatments .. | -

(Genotypes) 11660 4% 81 4607 2009
Brrox 2200 4id 481 195
11i)_Pooled snslysis

Unueldghted analysis
 source ag 59 M Favalue
Environment 14000 224190 |
Genotypes 114000 1126387 104126 56474
6% B 114000 11379 16034 04559
Pooled arror 44000 . 810400 1850

v E&é.gaifi@@ﬂﬁ at



é@@@nﬁizAEB -
Cruds £ibre content ' ' ’

L) Trial I - ANGVA

Souros o - 4ag 88 M ’ F-value

Blocks | 2400 0400 0400 -
Treatnents _ : ‘
(Genosype) 1100 0447 004 39.48""
Erzor - 22400 0e02 0400 |

i1)_Trial IT - ANGVA

Source ag 55 s F-value

Blocks S 2.0 00 3400

Trasiunencs : ' ,

AGemotypes) | ( 1300 050 | 005
Brrorc : : 22400 . Dei8 . 0e01

i

3131)_Pooled pnalysls
a) Heighted Analy:

Bource g8
Eavironaeni T 12852
Genotypes - 4524789

GRE - 344531"

" b) Upweighted Analysis ~ ANGVA

Sourea : 4 o Bs i oot Fevalue

Envigonment 14000 0.061 )
Genotypes 11000 ' 08082 : D074 4930
BREB 114000 Oelb3 | D015

. # Significant abt 5% level
a% Bigaificant at 1% level
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Plate 2. Selection 2-2 - Female parent of

b 3

the first ranking HAybrid (60th day after planting)

Plate 3 Kilichundan - Male parent of the first ranking
: hybrid (60th day after planting)

Plate 4. Selection 2-2 X Kilichundan - the first ranking
¢ @  hybrid showing maximum heterosis (60th day
- % 7 after plamting)







Sevendhari X hilighuz]g,a; - _@conc ranking hybrid
of the study (60th day after plantiag) :




rison £ £rult

shiard ( 4 x 6)

.
=
3
e
s
S

Plate 7 Comparison of fruit
Rilichundan ( 5 x 2)




ison of fruit characte
adhardi ( 5 x 6) and its

of Sevendizari

parents.

ymparison of frult charactes
Raringal local ( 6 x 1) anc




"#late 10

§ f£ruit characte of sSevenchari

Comparison © i
and its srentd.

Kilichundan ( 6 x 2)

‘:;lza‘ri.ﬂ;. of fruit characters Ok sevendhari .
Pilicode local ( 6 x 3) and its parents.




ABRSTRACT

A study wag'aanﬁuctéﬂ at the Department Of Plant
Breeding, College of ageiculbyre, Vellayeni during 1983-'84
and 1984«'85 with sin iptervarietsl hybrids of bhinal éﬂ&
their six parents aimed at estimation of hetsrosis for the
Aifferent economic characters sanifested by the hﬁbé&ﬁﬂ
aﬁ@.sai@cting the best hybrid witﬁ high yield pag@atial
and ailied atﬁribut&sa The hybrids were selected based on
the results of a diallsl cross study by Balachandran (1984)
at the College of Agriculture, Véllayani. The slx parents
and their six hybrids were evaluated during January-fpril
and Aprile July, 198% in an Bﬁmfwiﬁh three r@é&ic&t&ém&-
The characters studied included seventeen yield components
‘ aad one ﬂxuié qéality atéribu§ , Field im@iﬁaﬁea~eﬁ yallow
yein mosaic disease snd frult exd shoot b@t@r:iﬁfestation
vere scoged &u@iﬁg-ﬁaa atudy inorder © aéasss the compaia~

tive resistance of the perents and the hybrids.

_ The dgte fox ip&ivi&nal trials wers aaalyéeé'wiﬁh
respact to the various characters studieds Pooled analysils
was done to shudy the genotype X &nv&ranmeﬂt_intaraati&ns
In both the trials, significaot verlability was noticed smong
the qan@tyyes-fsr wost éﬁ.%ha economle chavacters including

weight of frults per plante.



Moderate tm~highfheritability wag recmrdedyfcr thé
important characters such as ‘weight of frults per planto
nutber of £ruits per plant, crude fibre content and yell@d
vein mosalc discase incidences ﬁawever, the estimates OF
genetic advance were low for these characters indicating
predominauceéncn—aaditive-gen@‘aatien. Hence heterosis
breeding Can be effectively employed as a POE@HG tool for

the 1mpravem9nﬁ of these char&ctars.

correlation studiss revealed that number of fruits
per plant, nunber of braﬁches, length girth and weight of
‘single iruit.»t@ﬁai nurber of £lowers, fruiting phase,
nurber of séeds'per frudit and gikth-of stem wgre.the important
.'contribu ing characters oL yial&. Long and heavy‘fxuits

Were,fcuna £0 ba_of good quality with less crude fibre contenks

ALl tha hybrids aisplaygd éeszrable hetercsis for the |
majar economi¢ characters such as welght & ﬁruiﬁs Qar plant.
nusber of fruits per plant etc. in both the trmals;'megatkve
heterosis was exhibgaed,bﬁ~the,hybrids for the éharaCtérs
such as crude fibre content, fruit and shoot borer infestation -
and yellow vein mosale disease inci&ence.> Tha resﬁlts
suggested uhut heterogis bﬂe@d&ﬂg could be eifectxvaly
employed in augaenting the yiald potential and allied attri~
butes in bhindi.

The present & udy coulﬂ identify two hybrids nselection 2-
% xilichundan® ( 5 = 2) and “Sevendharl X Kilichundan" (6 x 2)



with high yi@ld poteqtial c@uglaﬁ with other ﬂ@airable
attributes, The hybrids Selection 2«2 X & lichundan and
sevendhari X Kilichundan ha#a Quﬁyielda& the standard
cﬁltivaz, Puca Sawani, By 65.05 per cent aﬁa'BD.BQ;per‘cent
respectively. The hybrid Selection 2-2 X Kilichundan
produced the highest average. yield (564.18 gn/plant)
closely £ollowed by uwvanﬁhari P8 Kilichundan {513.86 gm/planh).
ﬁoth the hybrids produced large number of long heavy
'fruiﬁs with‘gaoé thickness and low crude fiﬁxe gontent »
”he hybrid selectlon 2-2 X Kilichundan was alﬁs feund £
‘be less auacemtibl@ Lo yellaw vein n@sa&c aisease undar

field conditionse

These hybrids will go a long way in boosting up
the Qrﬂéﬁctiéu @at@ntial‘oﬁ~bhiﬁ&i in homestead and |

commercial cultivations.
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