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JIRAER {5{3’“ ioun epp) io originelly a nabive of
Tropiosl Amorico ond Weot Indles, introduecd to Indie by
| Portuguwese in the 17th century (Mathew g al.s 1971). In
- differant @ﬁ:@%ﬁéﬁ" the world 'ﬁﬁi@ oD Lo mown by @ voriety
of nemes, bird, cepsicum, oayanne, papeile, ved el veet
g@ﬁ@;@@wg depending apon the types The clapsification of thig
genus ie obill o subjest of controverey. Dagelps (1976), of
Internebional germplagn centre, Coste Rice hoo described
five cultivated cepsioun specles. Howsvery most subhorities
| vecopnize two najor aﬁa&:@.—ae nemely Caovsicun anouum and Gapgicun

frutesceng, The oultivated specics in indie fell wder

shens Huwo @pecics (Purmegloves 1974)+ Of thio Cepsicun
has & opecisl niche in Indign eoonony because of %3
wnigite noture, besides being cultiveted in larger aves than

the lotter. OCopsloun frubesgens is perennialy with suall

fruite, othervies koun es bird ehillics hoving more pungency.
| fhip dmportont spice hos o verlety of uses. They are
used im picklos, popper souce such oo bebesco mede by
plekling the pulp in otrong vinsger or brine, Extvects of
ehilliesn are tecd in the ponufscture of gloger beer and other
baverages. Cayenne popper As incowporeted in leying miztures
for pouitry. Chilli hoo unigue medicingl properdicn, used
intornelly as o powcrful chlmulant and carnminative, and

externally ms o comber-irritont. It is en importent end



congumdd in @ verlety of vayss used é;?.ﬁh&x" in the green fornm
as o %@aﬁaﬁl@ oy dried form zaéz ehilll powder.

| CRLLIL Todb contedns carbohydrotes, proteing, fabtg,
Fibra, wineral wettor ond vitoning eppecially A end ﬁ., ' m'
fecty Copgicun 4o one of the rlchest cources of Visemin ¢
{Ascorbie acid)s The pamgenoy e due 40 a éxya%@lli%a@
voleblle glkelold known oo “Cepgsioin®, which is mostly
pregent in the plecenbal diooug. In wesborn comtrias where
blended flevours are being inerdesingly used in food fleveuring,
solvént extrocted oloovesin is in 'good demand, It io betng
ceuticel ond cosmetlc industrics, They
are required in very omoll quantitiss. _@ieemgm heg en

woed in the ph

£3479%

added advantage of not belng subjest to insest or fungal
attacky discolouration end loss of flavour during sis.éx’agga,é

In Indide chilli occuples an lnporbent :@1@0& Srong
the culbiveted cyops of Andhra Pradesh; Mebmraghire, mmat%a

and Tamil Hedu,
Though a self~polliniated crop chilli exhibiis congidere

able cutorossing. Coupled with dhle phenomenocn, it is but
n.e.%ufai for o ovop plant subjected o such vavying conditions
of growth and unconscious selection practiced by the grovers
- to t‘&axm% out lemge gonetic verlability. The myriade of

- genetic veristlony alveely existing end belng wultiplied

by natuwre heve opened wp vest vigbas in coublnirg econonie
ettributen. | " |



venthough chilli 16 cultivated in levger aveas the
' grmmtim per. wnih ares, ig leeny asazzite &e0d agronomie
 pyootices: One of Hhe - reasone ia non, avﬁﬂlabiuﬁy of mmtwm
with high yield p%mﬁal gulbed 0 &&fé‘amm mﬂmﬁm ‘
conditionos As fov as Eorale 4s concewned this problem |
 assangs much inportemces Hetevosts. ‘broedin,
ghhods ;,e; £ind o golution 40 thio gmhlemm '
z*aaif,ive hetoropis for many. aﬁ‘ $he eeemmm @hmﬁem
@m&a as nuber of fm 3T Tisdd .aa mﬁn oy mﬁr‘i. tive qunlivien
i'sm baen yoported by fwzy vorkers (Dagpande, 1933 Pal, 1945y -
Graenlesfy 19473 Azzgas.iﬂ 19723 Falry. and &ﬁ@r&@. 19735 4lpatev
end ¥hrenovs, 1&3‘3‘63 Fopovo snd mm:;i:m& 19?6; Bovek ond
Choclay 1979) . . v
 Howevezr, exceph fw the &@3»6%@‘ of By hybride like
*Falyen' ang *! haz at' s -ame&m- @ﬁ?ﬁ%}a 4o 'wﬁlﬁaﬁé and ;
‘exploit the genetie variebildty presemt in thie erop %hmugh |
heterosis bwaezﬁizsg, has b«sw g ieda e - '
. The E.; wﬁﬁﬂﬂ are found do masm eugmented sbility
to set nore fruits wnder mavsinal growing ecnditions spd
‘!3&%‘@.;‘ ﬁélemmé agals _,."2; paahls and &i%ﬁé@@, The present
low ;mm is nade :mma eritical by widespresd oCCUrTEnOe o
leaesf gurl aamgl@z &im&ma. ﬂmar such circunstences Py
hyhmﬂa are known S0 sséa% hﬁﬁ‘b@m
) | Breeding f@r nmritimny mza mﬁmﬁa is @ now
levalopment in plont broedling snd ip ageuml :
importance in elnost all orops, Among other econoically

: 48 one of the

3 unprecedented



. .m&s&mﬁ PEOSDNERNE

'.mﬁaly Vitanin Ae Vi‘ba%mm C, Gagsﬁ;ewm and @l@amam were
slev exemined in the present stuly. |
Yield is & highly mma;@ieﬁi wﬁ;&ty whooe inheritence is
dependent upon the functicning of en lntdicately ovganised
volygenic pysheme ?m%hﬁr, the cbar wter is influenced oy
- othey varlebles as WZ!.M A heterosic '%?éﬁiﬁiﬂ&: e rtcian
amma be precacded by detailed .@ves‘ai&,.t@m on. siiffez*«.xm
éﬁg@fzzﬁﬁ lﬂm the sesooistion of yicld ond it'as conponentsg .
identifiostion end measuvenent of thely magnd
of m@m éimg&ma between vamam%; isolation of
s mmtai Mm,a with a@iuty 0 trenofer thelr ﬂeaimbla
feattres W0 %haw proganian, in.,.wi hEnoe paﬂtsm of ewmma
charenters @t@iﬁ Infemﬁiﬁn regaz@mﬁ Lhase mymw v:1 3
accownt of zmﬁz*;ﬁiw gnd quallsy att;‘itmﬁaas naem&&y Vitemin A,
itemin 0y Cepsaicln end Olsevesin content wers hitherto
widng end they are elucidated in ‘the wémﬁ taveatigations,
With the twin objectives of exploring new avenues in heteroels
breefing mﬁ mpli.émim the gemﬁw exehitosturs snd
inbeyitance pabtters of iwportent acmamm ﬁttfibﬂﬁ@lﬁg the
of work hee been wiertskens
, The regulis of $ho gtudies indloate possibllities of
- populeriaing two Py hytrids (purple roumd # Vella notohi end
Pant o=% % Purple slﬁaw“} with high yield potentisl end
d&swama ezatmamic atw&hweg including outritive and q,mlity ‘
grolts.
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. REVIRS OF LITERATORE

" A wide range of @3362&9’5,}*’?20 ézﬂ genobyple Ww@imw
nove baen veporbed in am‘éiﬁaﬁiv‘@
By verious waz*kﬁm (%mm‘fmi @'b ﬁ_” %Q‘?‘lg zﬁm am‘i Gearg&;;
1‘5‘?%3 3 . : o

| " In %}m aeven exotie And
el 1 &.,_.,... a*t.uéi&@ﬁi ﬁ?f ft??.im endl Saibt (’i@i'i), brosd sense
h@r%amm e ﬁhesrm!@wie onf enaﬁygia g@@f’f‘imenta of |

ite of Capsloun phmuan

mﬂ&genws vame siom af

- W&aﬁwzx. and ea%mmﬁﬂs of ug}‘&l@'ﬁiﬁ @in and gem‘bia aﬁvama |
Awaw@ r&mx’%a a m@n gor fmi% ﬁwe, frualy-nunber end green

- frult yield per plent. lilgh cotinates of genotle edvence

for belghty Sruit }.eng“h and Zoult :fis..ﬂ wes also ragzﬁz’taﬁ by
Awasze thi gt ah (’i%?&)g Sﬁh et alg 197 m&ardaﬁ bigh |
peritability e:aatmaﬁm for number 0.5 doys o :.&m;mmg, Lovd b
m&m angd f@ads weﬂ.g&%* E:z.giz hariﬁahiiiw mr the aunbor of

' fruita Wes m}ﬁmm hy manj ms*kem (‘.ﬁngh ,_gs, alu 19’}'85

A:fya and Sady t 19?5; ﬁ@&a@hy 19 ?}3). ‘Tegg ‘end Dippery (1966)
end Arye {%979} obsarved that men frutt yield ezuibited
aﬁ.g,mst *?emetz.e advance;. follawe& by fmiﬁ namb&r, éesya 0 .
xigem.ﬂg and fmﬂ ma. %E} :hm ter hao alsa ;maam&éi low
mﬁm mea an& law g&zma%m ggaﬁ,x; valua muple& with B&aa;h




herid @th volses in choveotere like ﬁ&yﬁ o Zlower, number |
of brenches and plant helghte

Heo &b ol (%i‘g‘m} in the m
end pabh coofflolent of @nm%immﬁa traite in chillles

ysio of interveloticnship

1 glenificontd Gifferences for ell the nlno cherastors

thet bewritebility velues
in the broof ponpe were 2lgo gﬁﬁfa el e
lont hetght $o 0481 for pod dength

v
#&“:

studled by them, %hey eles weporied
end oonoluded ?’:M‘ﬁ
mentol foekors hod less contribution in the esprossion of m@

chezpotory otuileds Gonedle advence m&weﬁ 23] gw&&ﬁm@g&z e*:;ﬁ

nean indicated considersble seope for improving |

4 end duy feuld yleldsy
frult petting ebility,
while atudying thivty worletice of

£rulte por plent, finel green Loyl

Fendt ghepe ond

Sy ;m%%m .,u,w-ﬁf..w‘ and I

Lovn Mﬁ@ @@%ﬁmaﬁ
fpom diifovens agro elingtie sonos of Indie hed pepupd r::ﬂ thet
chorpetord ke holghs, nunbor of mamhﬁaﬁ welght of fxudte
per plenh and deagth of froit were ﬁﬁmﬁ 46 combine high
heritablilisy vith high genetis aﬁm@@ This indiceted '%3

Lrn herltebility in these otteibubes night be due to efditive
gene offocto, Thoy hod noticed thab lou hewitebility ves

apted by low genotic edvenee dun two cherecters suggesting

thaot theoe eotivates vere probebly due to nen elditive gene
abh end Natbopathi (1577) zocoxded & low
g@ﬁ&%éz &ﬁ‘?fm&’é mamz&m&ae% by high heritebilibty in @%&W LeRn

offecto. Bub filve

- ruiby number of branches oud pumber of fruitds
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mﬁamsﬁ %a:; &wm‘m g“ .é‘i‘}@ *(‘%:%fﬁ} mr mﬁw @f

»hay fa@

; i be ;:j,z,we of ms vory M@h g;wimw a&&%&aﬁ% ~

mm ngﬁ Singh of o (1972) ond Mighwo ob als (1976)
obge: ved fhab Jmmg £ruld mfa%am eﬂﬁ sz' wamma |

posltively coralateds On the busio of ctudien of nine
quentitabive ‘ﬁ&’%%ﬁi in @mzm Bao gb el ﬁ%’i@ :s*amx*‘tseﬁ ’
thet the pssesistion of plant boight with other tweite ves
;’é@m They g gaﬁ@é %ﬁ‘; maﬁ.ﬁw@ aaa%ia%&m of days m; |

flover wlth daye to fyult caturing would help in iscleting

‘ liﬂ% m&m saw‘.iy ﬁ'v:_,iw; h&r, ﬁz& xaagga%&w
ﬁﬁfﬁ@ﬁ%&@a of faye %@ :mmw ubth é‘;’; ald as:aﬁi ing ebility in

: ,‘@m nunber of Mﬁa zmx pdant mﬁ @@m sama dzy i‘m%




Jiested thot seleoction of cexly Slovoring Eenobypes
: amﬂm heldp in isolsting Mnoe with

gﬁzaw mnber of Lrudis

' They

ag diveotly op
& were deye to fl@ﬁ@%g deye
olh pesupdty and somber of fyudte per plont. Yingh end
| m}a {‘ig%‘?ﬁa} and Ohong (1977) vecosded sinmilop rooulin.

: dation ot mms dome by Avyo ond Saind (1076)
indieotod that fwult clze contribubed popitively to frult
yioldy wbdlot plent beighty leof lengih, frult mmber and
Copsoloin oconbent wers ﬁ@ﬁ%&*@‘a&y coppeloted with ylelds The
whaibive @@”&’@&ﬁ%&@ﬁ of yhold with Botel zzm‘mf ﬁf ﬁ@mmg
Zruls length am negn longbh of ﬁéﬁs*
eﬁgﬁg&a@imﬁ by

indizootly the green fzult yleld

fep ,,;%';'j

g (3577 'beged cm W&iﬁ%ﬁ%&%’ mai,;&w; Gn

%ﬁx&% bepis of corpelotion, poth cocfficlent end mattipie

yokas GA01 gb ale (1977) ouggested theh

13 Mnes should be beged o the

iio pop glm%@ Idensical rosulto were recorded
by Tee (1976) and Rocchetbe gh ghe (1970).  The lotter furthoer
ined thet in zsﬁéimim 0 the paubery z@&g@:ﬁ@ of fyuity ¢

: Wf@&@a eryads

4

tion for hish ‘%*i@;f%.é{f;é

aedee

- nunbey of £

oping
other chovactere contwibuted o yleld through Yhe mumbey of
Soultos %’&*‘zﬁm .@w fox (’%J‘?ﬁ’i?} obgerved thot yield in tevms

of fzait weight por plont weo pooltively corwroioted with 100

%@a@ weighhs fouls size, fruld musher pey plent, mumber of
on par plend end plond holghbs

choyesters nomely frult nunber

2.

Popthewnors regression

enalyels ghoued that threo



per planty fyuit size end secd welght, accomt Lor 92,53
Wﬁ‘ went of phenobtypic voriedtlion in yicdd ond constitubed
luportent selection eyiteria,
3. Genobie diveraence.

Jelection of genebleelly ﬁive;@se variatie@- hag been
maag@m asg an inpovebive zwammqam%@ foxr the exploitation

of heteropis snd Loz the -ﬂW@l@;ﬁ%—% of desivable resczbinento.
Singh and Singh (1976b) subjected fortyfive Indieam

Yines of Cappleun enmuum to multivariate enmalysis using

ok lencbis® p? sbetiotie. The straine diffsred significantly
for the oight cherecters emwemﬁ ee’ii&%:&%&y@ Droneh
rxfmzaﬂr. fruit thickness, mumber of fraite per plent end ,yﬁ.eiié
bowezdn the tosal divergenve

"&ZCJ hawe further grouped the varletics inte ten clustexs

v plent contvibubed mooh

depending on the ﬁiﬁ%&wﬁmieﬂ of theip e Taluess ﬁ@maiﬁw*
eble &iwmi’w betueen alm@e 2 was olso noéted, The
clustering peblern wos found 0 be ﬁeg@aﬁ;:
geogrophical Alet m’ﬂw&xma
. Peter end Rod E'i..a’-ifé;} in g saf%iﬁy of genetie divergence
of 25 varietiss of bomabe, obperved thet the characters Vit
deye to frult set, deye %o fmit L&%‘LW& 5¥s punber of primapy

g on bheip

branchoess mmexaﬁam@ﬁ; el frults per plemt consribubed
1ibele bowards penetic divepgencs. Nope then 75 per cent

of the genstic divergence wes aceownbed for by the first two
genonical roote. They further @@mmieﬁ that there wag no
allelion between genetic axd geﬁgmgma divergence,

apparent p
LR RSN
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tero, loculen pow

The gomponent chavac per L1 ‘hﬁ ond plont helght
ound 4o be iuportent for the expression of gemetic

od th : Both eeass

inz the Luporbence

mm@m %;az*ﬁ &mmma fox four
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taEeg W’ Zéilkm {1%7336 in g}. ﬁi o1

| m@%% Eat et Sor hedl : ‘
m&a}.@ Bigottl iiﬁ’i‘?} in o @islicl oress of & vorletie
that ’mm am?‘ wag 8 g@ﬂﬁ @m@m& ﬁm@mar m gmm %ﬁ
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olving © eoslown snnuun 3 and thvee chevesters fownd
2L en ing offechs wore signiw
cilzs mﬁz&m ot sdieds the ganeral @aﬁabmmg
£Leats bi%i% largers In cong i;“‘f};,';za 1%@3 specific comb

apgloun s was reporbed by ‘
in Iﬁﬁifﬁs Deapande i?%ﬁ} wBs the firet m anat%we

served thnt %ﬁa&y@ﬁﬁa biotuoen two ypes gove high
4 mm a&m@ ‘and m doker £
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@ﬁw%ﬁ on the besle of plont %gﬁwﬂg £l sioe ond high
- yielding copsocliye
© " Inevcased my
sotel yield in onill
100 3&% cend Incwesse in the nusber of brapches In 50 per cend
of the orosscn owwlied., In oddibion bo number of brenches |
other sconooie obtpibutes 1ike mumber of days to flowering,
sthy mm thicknessy

i % siwbey ol yield a8 m@@é &@ﬁwmm ik@@@a and mx‘mﬁ;
49735 Dok ob ¢
in e i _
phao a}@g{mﬁa % a m@%‘m my «afmm in turm peon g@m the yield

mher of braaches hove en indirest effeod
end Seopge (1973) oboerved

dep. Ualw

wmbor of daye ‘tﬂ} nabupliys f¥alt len

Bles 33?35 93«3‘@& @&’JA Bing

by 1‘3%3) . Lﬁiﬁfﬁ&ﬁ@

 nvEber of z&w‘&@ and leeg ores will vemerlel

zﬁ%&ﬁ@%&&m &@iﬁ? and &f:‘;ﬁ&%@iﬁ W@‘E’:&) el uiﬁ%ﬁti z}&@iﬁﬁe heserotio
offoet n e;m ﬁzm'w & Etw&ﬁ uﬁ 50 pey @@a of 4ho crosaes
2z Lo alse en lmportent

ﬁﬁ%ﬁ»éﬁ% by o msif ;mm in bioomd

onie Bbd selbubos F%mmw&}a @mm@ss@ in 406 por cent of

E:Af%i& conbinotiong was not m@f‘m@z (fiodz @nd Georac, 1973
| anf %*@L e& sﬁ% ‘iéﬁ?@h &ﬁ@z am:% gposulbs hove been recorded
by seay woskers {Apeter el Khreaovs, ‘39‘?% Studonbaove,
1976} « |
5310 ond Angmed (1977) observed positive Beterosio

over oid pareitsed Yolubs £op plent belght ond everass Lyult

ivi 6 4 2 4 Qiailel cross of Copslows gonuum veriebies.

Mikhatlov 1978) noticed the exppenelon of

neteronis dn plant halghbs averege puober of leoves pew

plent, leal surfoct arcos Length of R6ots end length of
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¢ 1o -,-_I‘h@m nsber of é@@a to ingy Srult lengtiy
siness end frult usber iﬁi
iy B s 2‘9?%}‘

;ﬁ.ﬁ'ﬁﬁ ?}a&%im
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m s Bt 118 verleties hotesosio

vixhatlov (1976) in wiole _~tr* ; e

of | -“131*1.g§ m@z;i%@&m azf&;;_:
o length dn the Py seed.  The ﬁévjaf;i*si £ .
ﬁgmiﬁﬁ for a&aﬁz off theos »:m@nﬁa% wes
or gent ond 30 pey conbs m@ﬁwﬁ
that the hot ‘,wﬁm aﬁﬁa&ﬁ@ ‘&ERQ Mez;ﬁ‘ sa:&; ﬁ%a.e ﬁm of
| fortiliastions | |

inadx 9 disl ,}al amsm ﬁﬁ.;f:};ﬁam% h@w&a&a el
noiced by m €%§?§> s;’w ,-'j;,;;{ z@:} it wai@% PeR g}z.m, |
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' ammmw end len@h @i’ fmm

Angeld (1@7{.3 tn hualen on mﬁamﬂaﬁa& h;fbrms _
.'émem& thet sl @ym&a eufsys,am@a thely povents while Bek
Jat a!.* (1975) regorded *bhm; ;gd.@l& Wes m@nex' by 61 per cent
cm 5&1@ M@m@e in wm.aa conpared with aheiz’ pazents.

| fsmﬁmisam €1075) ﬁmmmg high hﬁtem@is i‘ax* yield when
parents bgmeaa 0 ﬁ%ffmﬁ w&aﬁa& typsesx o when they
were similer in m@m@zam eh@mteﬁsﬁiw byt §iffered in
mmmem&mal ‘f'eatmm ﬁm im:reasa m yﬁ.am was due to
imamaaa in numhey of i‘mita pzar gxlmm Hemak. and Chmele
{1579) in o six vmme dtallel zw%seé that heterosls for
mz.a wag s@eaﬁagﬁ .‘m t&m @mga:zz% of Y@lo wemrlar, ssachins

50 per gont above tho yiold of hsﬁ%@r Wﬁ in Yolo wszsﬁam

= mby.

It han ﬁem mﬁe}g anc@ﬁe& tﬁat mﬁi& aimmw
| of pavents Lo posidively @m&iwsﬁa& @ﬁ.ﬁh the efxzzxeaasim of
The degree of expression of beterosie in
Cepsious varles with different pasental comvineilons, |
@@ﬁ&aﬁuems m uh@ dopres a:a. 4%@%2@ aivem...ﬁy bsmem povents

hoterosis in'Fys

. (¥aly snd Geovgey 19?‘5}; sm,m regults of verylog degrecs

of heterosis in s‘,j harastery were rammeax by weny

' w@:ﬁmrﬂ (35.3.3. &h ole ;9‘?.:; Bk g gﬁ;., 19754 Allah % ;,Eé_l;qg

19755 Studenteova; 19764 Popova mmamm 19763 Sirgh
exdl Singh, 197603 Mpsver ond Eh anoves 1976) .
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with yleld in o ﬁial&a‘i onalysis of
@mmmg @i&v&%& and z}mvmwmi
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o x 9 dinllel Groady
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ﬁ{%ﬁ&l v&‘ﬁf'}.ﬁ ﬁ@&h&m‘ﬁs He

**@gzzz.% m iﬁ:zﬁ?ﬁ i end wﬁaﬁ @%.3.
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worltozs, Seosalrold oh @13 (1974) wﬁ@ma@ the o m@uwm@ﬁa o
@Eﬁ-%@ﬁ'ﬁi@ gfﬁa gobion fov meny of e charect ere a&@ew‘* ﬁ:&:@a@
W4 eipenings Gingh oud %i;zg:%z {19768) wnile %mﬂy»m@ ﬁm
&%‘ﬁma& é’i
ndnont ond eg;zim@%cs gmze wﬁﬁ.@aﬁ* £0 };wm hmg?m, nusber
| of brondhon, ‘deyy o £§«€}E§&?§fmﬁg fpuis leng W end %’z wlwem,
gruit punber end velght per %mm% ' phay Susilier oodoluded
thet cnong
yepe the mogb snporhonby ﬁ‘@:émwca@ Wy eddi tive = aaamm,
?saz’&ﬁ;‘*w;; endl Bomos

%w&ﬁia&a&% Q‘%&s&@@ﬁ@% in é::‘aa 9 Lo 113

oy f’t‘ﬁl’*

the aﬁmm&ﬁ affﬁ%m &ﬁsﬁlﬂ&’lﬂﬁ % é@aﬁmmae effocts
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¥ and fm& %o be sinilaw i.n
('8 fwﬁm

G,ym?fii. ﬁ‘z’am xm@:&ii.a in Bunges,
ahemieai m& eﬂﬁmwm@m E?E@pﬁfﬁiﬁﬁ with that obhain
; glands,. Agcorbic seid wes hi@ iv Gevpicunm mopuum
' ammmm& to other agem@s (@&ﬁbmia &b gley 1973)s Purgeglove
(1974)s indicoted that Copsioun samwn contednad 50w26D ng/ |
100 g end Capaioun frutegeens 2‘-5{.3 ng/100 ge In 4 chemlosd
asoey condusted by Tuidilov end Tudilova (1979) the scorbie
aotd conbent rensed botuees 300 and 770 Dg/100 g Purther
assoxbic acld content of frmit inoresses wnbil ful
(Buticevio, 1969)+ R

3 patuelsy

m;; of the % it end the 1@%&% ab the baoe ﬁﬁemztm 19’5@).
 pwesthi et eﬂ.g (1976) have neticsd that ascorbie eedd gontent
wan Exlﬂs@l:? coprelated with the a@e. Yength ond diemeter of
“grite.  Ascorbic aai,u ounhent wes posltively correlated
idth frolt length st ﬂega'bmely wmla‘ﬁe& with cepssicin
content (Nelw end Georgsy <"?‘3; wama end Fhednsviay 1571
in a chendcal ascay Iiaye:: aad S%wnimm {1080) wecorded
‘ W mcwm.@ eoid ﬁsammt in Mﬁa and wﬁmﬂa an
2‘?@ xagl‘ias g and %‘!'5 23/100 g pespoctivelys They ﬁxﬁh@r
- nétieﬁ& %ﬁaﬁ ’bhis waza asz@@teﬂ h:,r imigaiaim, Ws,w ezaﬁ ’
pvest a-semgeq | |

| Gyorify (1949) reported that the Saahwitme of
ascorbic sold content eppesred t0 be mmltigemic with %he Fy
neen value £ron erossss of low end high velde parents
asrresponding clogely to the geonctric parentel mean. -

| mﬁ%"iiﬁ
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£m3zz& Yhot NP 4& m@ | 411 geason were & a«& genex |
rbigeoss The mz:axmiw of wmaa in ] ;ff;., Wﬁ%&& eold
Yo ﬂt%%’ﬁ%a f%@w& @.@f@ |

sheive most of the slksleid wbile the pericarp hns
‘ srtain degres of
plscente (Tevarly
mmgenoy veries from veriety to Wiﬁ%ffg
a‘bgﬁa of & ; m&l and aﬁmﬁ@ ‘fostors The degree of
e 40 the presence .




of genes nodifying the fostor for pEgency en
| @&@sama& tigsue of pecd mud pod well,

% 3

Copsed oin w b S wﬁ@a&&m ﬁa@@.&v@&; with frals

1% 46 conoidered the

vizue %ﬁ%ﬁ%@%ﬁﬁ €éﬁi€%&ﬁm =3

Ly one ex0og ou of 4 &mﬁa@a %‘E’uﬁiﬁﬁ# ?ﬁw heve ob .-;xzmaa
e ' puelsin content to the presance of
ﬂi‘%@%}'@ﬁ&@ gorite f;{‘m Hghbes {1911) quobed by Poul mﬁ@rﬂaﬁ thnd

vao %iafgem%@ P
of Hungavien vex u TP 4,43 —— il &
copoaieln wes move in WP 46 than &
ok ﬁg cetupying
yransgeessive sogrogation Inficabing multifectorial contsol
of eopsaiein contents Thoy wexs of the thie .

an intesnedinte mﬁﬁm thae ?@% ﬁmi




21

conbent Lo o counplek

chorecter under the conbeol of neny
SENed. %ﬁ@wﬁ” Lobtl end Ottoviemo {’3@‘7‘33 by sosessing the
aopseioln content sm 1%’?3 ,a»,%

4 buek cuisy pPOgOr

ies confizned
the coplier findings of polygenle control. Rvachedse (1996)

oboarved thet the .g?.g YOO | '«»,,_@?"’%zﬁﬁﬂ in sopselein content.

a&a@ ﬂ@wm*ﬁ@. thet in the i’*m By the range of w&aﬁm@

- yhish 4id not oxtend @@?ﬁ@% that 0f poventel forss inmdiceted

He ho
%%:«m the chavaster vas mﬁ%»%&ﬁﬁ by neny identical geness
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(1969)» High herlvebility of thie glhelodd in the broed
aoliostl and Otteviono (197D am’i

gened wog regorted by Qu
G411 @y adel1973)s
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by ueed for flavourt

A of food
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phazmeseaticsl and coonEtie @ﬁ%@@i@ﬁ wme this preporadion.
Chillice end ohildl pouder ave casily subjeoted by lnsest
and m@%sm phbacks ﬁ&m@i@awa%&m el does of Llovour during
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Alee conoiaot of fized olly copssleing



22

& Ponge of &7 por coamt bo 1645 per cent oleoyedin content
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in opillicss Bub the informetion regsiding the gemebic

sontroly hobterdoio, combining obiilty end ivheritenne pabborn

of olooropin 19 DABIESe




23
Paxt B

1+ Zobiuetion of verlability, beriteobllity cod com

Before proccedisg with the deteiled stebisiical
analyois of eny £ield datn, initially the vey dobe arve
procésned ond enalysed for the sourses of w&aﬁmg in uopt
- of the plont bréading experiments randomized block desisn is
extengively used. The lnformntion vogerding the veriabllity
exighing in the plent population under study, the intore
zolaticnabips botween different plant ohex a
Imovledze regerding heritebiiity end the value of expeoted

racters, ol &

gonetic advenos in the suweccoding goneration ave essentisl
for an effective plant broeding progremmc.

Tho correlated domponanto of yield and their rolsiive
importence on the baslo of the establietically computed pavaneters -
heriiability, genctic sdvence and geneblc geln ot Aiffevent
intensities of selestion, were cesedsed as & prolude to the
galeulabions of path cocfficient endlysis, Subseguent
apseosment inclufes the mogoitude of the relatlve direed end
indirect influonce of these wovioblons end sloo thah of tho
rosiduel footory on yield of fruites Here the theory of
censabion and effect ves mede &@?&i@é’aw and the path

soafficient snalynis mothod resorted to.

2e Corpelabion of vordablos.

The idos of corvelation of vhriebles wes £irgt concelved
by Gelton (1889), for the fiess time. '
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Jobnson gh gls (19950, Suntber ﬁ@ﬁmﬁ%&wﬁ L
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% é@%ﬁmﬁ mﬁ;@@ﬁa :’h«.ﬁf_‘!:;’fa wnder sszmﬁ;ﬁ

%&3}@&% of derk
probability devels oF dioevininobion %o partioulsay g@m@%&;ﬁm
Guring poleotidn. |

v@%&.&m{ﬁg in @%‘ﬁﬁ aﬁ@fm@i b

@ﬁﬁa&% g @Wﬁiﬁéﬁ@m inko eii%zaaﬁ fm& indin Gﬁ?’é

ﬁﬁﬁ%@ﬁg Thio L9 -az.@?:&i&&

?iﬁﬁzﬁﬁm of the x ,;;; .,

uglght (1929 1928, 1983005 intpodused the poth
% enclyplee In thio nothods the theomy of caugetion
iz oppliogbles the ﬁi%i y Gepeniont verbahle
ig yefevved %0 oo the “effagt™y

@'F*%ﬁm if -

et ezeest de nade

pad fhe componcntoy which by

&ty

snclives moy 0%
e Moot | .
 Wales (1982, 1985), Tukey (1950)s o
 (1959) 5 wooom: B ¢
 coalysle oo o potent method Lo resolving b

vay #od be dependent on ebher vopiabhlcs os

Eﬁ@ﬁ“a

. Dowey snd T

@fi e @;@; m%i 6:‘? ﬁh@ path eoef 792.@&@&*‘

3 dependabls
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eRiteris du E‘&aﬁ%"aﬁﬁﬁ procedures in Yhe breodl
Durate and Adems (1972)¢ enphesised the identification

g of plaats

m@ slossificabion of the compononbe (counes) o difavent
ondly thizd ond ote.) ond the vitgl
importence of the fozm

owdovs (Plogts seoon

pletion of the coupel schens in pabh

gnslyols stolicds

Phenodyple divorstnes Lu o populod) on bos ol

 often considored oo en indow and pritevio of gonet
flages end Olotn (1959) end Vellhemse , ol
the yesulte of ¥y ovosses hove indicsted thot Plint = Dent

oposses in nelse gonew: ar pepformence than Dent =

Dens or Pliny x Plint epeoben. Inm Iinscels covgengrophicnl

aoposta heo been obgopved %0 be nore o logs goproelobed or

snplog perallel with gemetic diversity (Bingh, 1963)s

Howover, tive under corbadn wmﬁ.z.m CHitly bﬁ'@@ﬁ geneyrelizabion
ould be @5@%&;@& sisleading: Timothy (1963)

ey ldaroble phendtyple divergones between Mpsicen,
Brepelion and Avdesn mpise collootions bub met with 1lttle

gonotie Alvorslty as Oxpr

epsed in thely Py cxOgoegs

; Habalenoein' D° stetisbic
alo (Rave 1952) have boen obwerved
. she Qegroe of divergenee in the

, nonieal variato aned
46 bo ugoful in quentifyin
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aplasn eoLd @@%m of w&m@ o ;@a&%ﬁﬁ i % hag iﬁ@%

am%w abidized ¢ 5o mwsﬁ% the ml%&m @m@m@mﬁ@ @'?

' o Bohal @&%&‘gﬁﬁﬁ@ ”%s@%h at the mﬂ%ﬁ?’
E@Es &m& hoon aﬁgmbuﬁ; hed m@ﬁ m@ﬁ%
the- %aem of
h@%@:ﬁ‘@mﬁ end e ;;"j:"f féxx% o w&%ﬁi@ é:%ﬁ.% *g&m& @ﬁ the povonts
| el da the zni s nt Hgholenobls® P ﬁ@%&%&%‘é&%& e _T;@zﬁmw |

ﬁa&zﬁs@ mimﬁ.ﬁmmga bﬁw‘;»f

38 & close on

svepie Hhe genotie éémmmw ",jff;‘fif%ev;@@%i pecinale sbe ond
" % porents for en effontive bybzidl

- helpe in

. loatlon -
progresiiay .
The detelis of thia %echnigue ead Lte applicetion to
o genctie diversity hos been given by Rso (1952)
ondl hos m@%&%&g hinsn veed %;;f Hupihy Favaty {‘32%&%3},
Lpapeid %@& (9964) 5 Hupthy (1965, Murthy gt ol. (1963)

el {/%@@?3& i {'3%?63 %

%‘%}w @@&

oz Wﬁ@ he ndd~ m% |
this y&«mﬁe«m& ap tha atimaius of zw%s-amwmﬁs@
wonie At hag Beco the “%@WW%%@%% of incveosed Tigours
, Syultfuinens, spoed of developuenty resistence o

diocouds ond $o maazg% pebbe oF 10 bhe al&mma phgonvs of

wﬁﬁwﬁeﬁ
in big




with the correoponding inbve

nifented by the oub brecding oxgenisws as compered

Am B the oposific vesulis of the

izeliness in the conptitubion of the wndting poventeld
loed thot this phenomenon
g w%fk{? rFomulds of the asction md in“‘éﬁ*és’*%w aﬁ $he wnililie |
gencbos in the hetorosygote {se) ond the %&@%{%&@ﬁ%&éz is only
the botter or worse then expostod ﬁm&iﬁmaﬁm of thia
viologioal behevicus of the hywmids R

gz %;%%f“a % Lo now widely weeog:

An demsribed meﬁ mﬁ@mm@a i wm inereaged o
éiz;@mwmﬁ %ﬁ@m of :{’% @% 50 %;za@mx* parens or the mid

hetorosio e mﬁ@m@@ o Gancte the expression of incroased

In plont ‘Ez«mcaiag prEosromes oonventle

vigour of the hybrld over the botter parents Buby mince

hotopenio Lo olbo empwesaod © over the nid porantal veluey 3%
mmﬁ mﬁa ﬁiﬁ%@@%ﬁ@m "iw@mly, o new wopd “?@%@%@&a&.ﬁiwm
| hog mw %&“@’fg@ﬁ@é {Biizger t’a é;:;%.,; ‘i%ﬁg Ponocop snd Pebtereony
“ié}@%} il e‘imaﬁm Hhe mmgsmv@mm of the m%wc&m@ae in
s:*ém%& pitsd ?S%l& 2l

now this o

atbey popent of ’am oropg eng
el mg,? bolng ueed $0 connote mm ezpropeion of hotoropis

RFow ﬁzﬂ behtoy porcnts

Depending a@m tho vatues of the exlgin, aﬁm,@mmli%,
woproduotivity ond non-reprofuctivity, heteroeis eould be
olospified in two clogoesie (9) Bubetovosis (Lrue heherost &)



29

*:» “:‘-'fm o2 t&a L gmaﬁym wes aloe uh tove
' wouin.: S%aa@@m.y, Bovers ﬂ%@g
m [ I%. gg;}d i?%‘éﬁ nd Stern (1948)

A 2#&:&3@3 (gg } m; Sm‘%ﬁ s:?.ﬁ al, ﬁ%&}u @3’&&;? mme& |

 %hes onlile | seding speales m@s heterasie o vegular

pe0; 'fiii;,"’*;;f‘é:aﬁ ﬁ@%@a&@aﬁ{aﬁ@m some e not glwaye tru
cding Gpesiess _it‘:’;m the mﬁwﬁm of tuwo

_ : gige 40 over

Q&%& Mz wao no% ensy 0 ﬁ%ﬁ over deninsnce £
-~ noneilolis internoblen, 3.1& e %’ﬁﬁ%ﬁﬁ%@ of e@i@ﬁ& %&s& forooy
v ?,:-:,Lsmé; Verblaew aﬁnﬁhﬁeﬁ that nenslliclic i

- move Mk @31:? and & nove froguent

Hhew %s‘@@&i& .ra»tt%im mmm @m :

(?95%&%?%

Laras _,;mz;. B3

| :‘&a’.@}mﬁm @ﬁ’ ﬁ‘i@%? and Allar "
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%5&1&{3@ (1955 mmmaﬁ% that o :zz*:ﬂl

vhed vnder %mz&i ohaczvation ig
lvoys & ﬁﬁﬁ?ﬁ of drus over 4ol

ﬂfiﬁﬁg Pomtes @Wﬁ (1955
Ly ‘the
s Anbropiledd cnae) and intep
I iﬁ%@%&mﬁ {epletasio) covey no precise neening

|

the Ghotinobion betwean the ellcles end those of gene compleses

% Yhad in %121% aawxmﬁ mﬁﬁ@% of conplex log!

e iotepsetien (over donin

N\

gf"f@ﬁ%ﬁ%égﬁ;ﬁ@ -

ofben bocones dng
s \"_““*';Qm g%g-%} ¥ gﬁﬁgﬁgﬁ“ sind ?@@iﬁ%@ﬁ‘i {'3":}4;%}
o akn, St (g@@g} wg@ guamby sgueshy

Othor imﬁifiéﬁﬁ o smzmﬁ%z%& *i}z.,@ wode of %‘:%zﬁ
%m%a*msﬁm

@i,ﬁ

wien (19507 supported the viow

shves typeo of gene dnjerecticn

, ond oplotosle) might be operebive

in hoterctic ardgses. U .:wmm, Xs&ﬁiﬁ (1955) had reeordad

Hourh She ovsr z§~ BANGE m&a@% was a@@mmaﬁg ‘{‘emm
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| @3@; %o stabe that the degras
fﬁﬁﬁﬁiﬁiﬁiﬁ%ﬁ i}g@* i;!g@ »s;;;_

ropment ag wsﬁl o ﬁ;gf the g;m&i&%ﬁ
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dlallel smalyelse aves
{1

Heynen's sppvoech
(i4) esigfingts epprosch

3 developei by Jinke end
Hayoon {1993), Jinko (1954, 1056) e Heguen w%’}ﬁe&wzg 1957
1050) using Hathor's oonoept of D end H conpone ‘

The theory of 4iallel we

» vorlenceo étae: f@@ Ben ':a?j indng

end @@@%—‘&@ conbining

abildty ore cobimobed uhich in twn ngy bo fwandlated indo
geactiesl conponente oush 6a < 24 endl oD under eevteln
pLffing (1956) heo given f%» hethods of e%s,&.l@z.

u:,_zﬁmm oo the hobeslal involved in the snnlyelo.
(i) ypovenbo (zzh m{z&w‘% 32 P,%0 and m@&r;sﬂagﬁa,

2ing (1956) bes deuowlbed the mothods of analysis

for combining obility considering Flsonbert®s model § (fixed

at) endl metiel ia {vendon effoeh)«
Jinkn ol Hoymon's diollel onald
epcepbod bogouse of L3's vorpatedity. Hoys

yoie hos bewa widely
e (19540) defined

& diallel gystem bs "the set of 211 possible nebinge bebucon




, 23 E

| (4) aiplold megregabion,
{3 wo fiiXs :ﬁxﬁﬁmﬂ betwasn mﬁi@mmla,

(‘ﬁiﬁ) were %ka f&mﬁ Ho Wﬁﬁ%‘ﬁ the
grephtodl ¢  ubieh vag Basod on Hather's (1949) .
génponents of veriations, D end H and velng seconddegree: of
stodietics such eo e (Govexience of the rﬁ* wray end the
T fmh &t@s They ;aamwa out the iﬁyar‘éama ‘

w*’.i"m sy

y ,,/ULLG\:!E él\ -
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6f the slops of regression line (W, on ¥,) and it's position
in velation to the liniting pavebola (W2 & V, = Vgi,) in
tloating the degros of dondnencey In the sbsence of
dominanes the regrsssion lne (W b V) will be tangentlal %o
the umﬁmg parahﬁua. whteh with aaﬂ@l%e dominance the
’ lng vill pess mmf%;; the polnt of erigin, Ia
cose of over doninsmee the regression Mne will cut the ¥
exis bolow the polnt of origine. The -&iawnmﬁi.m of the axray
- polnke elong the vogrossion iine eaaa the ma of wit olops -
inddonten the dorinence volstionships snong the parentsl linos,,
end the typen of geno effectss vespectivelys They also
dlscunsed the posslbiiity of prediction of the velne of
genplotely doming and conpletely veovmpive porents in cose
thare is & strong eorrelstiion bemwe"érs the pevental order
(4, + V) end the paventel pessuronents (Y« Jinks (1954)
end Heyman (1954) e&ammtea on the affeets of gene mteﬁag‘bien
- tm glope of the regression Uno (i, V,) end edvocated
~the ontssion Af the intarschi '“* neobers in the arrays before
gurther anslysie.is done, Othervice genetle interastions
coupe apparent over &‘;ﬁma and mfsamaﬁ.ﬁ in seny cagseds
Thoy aleo @iaems@ﬂ the offent of lulege and fifforant types
: 3 Oon URe Ve 35 grexhs -
Emm ﬁ%%} intyoduced & now staticy W' (the
v meengy end the r‘m arrey) Loz
ung in the Hay W' groph, Allex , (19506a) repliding the
inportance of a W areph edvocated the uese of Yus V,, end '

goveriance betwesn the aryas
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grepha in oxler %o obie

avolvede
Jonnpon, end

stenderdization of paFentel nea

L & slear ploture of the geno achicn

ﬁ;‘mel (‘%@%} w@g&mm o method for
upeneits (i) ond the

Ve ﬁm shanterdized
«' e kls) wmf%&%i&? ﬁ@fﬁ‘%i&maa ig due

mm mé% ﬁ@m €198 33 dev loped en opgroash Yo the et yele

of

dote from Aiallol opondes of honobygous limm Dotorpings

' 4he zenctice ppovenebory E%g 2%@ Hy ond P provides She

&

. pablmste of oversll douin

sncte Glotzibution of dominent and

rogedeive alleleo in pevento, oYc. To best the sceursoy

after cobinabos, chendexd evpors were derivel fvom the voavience
of W, *‘*fw Heyoan {1054b) w@a%m& i detell the ’ﬂ%zea.;?%? gnd

aew m@m mm andl edding & B &@x‘ﬁ aﬁaﬁm long x& end T Eﬁ in
sAdibion ko thove given by Glvko and Hagmen (1953). He

- further %{*’%ﬁﬁﬁé@ thet olaseifiondion of %zfgmmm% inso mﬁs of
$he four cotogovicny exbibiting no doniuoncey puy)

mplebe donlnonge, oF over dominence ig g;&:é&}mm.e oy %@'ﬁ%‘%}%
eoublaed with the teol of

y doviation of §3"“ﬁ*§ ﬁ’:’%’f{”“ BeYe
ignifieonos of Haye
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 Diciineon and ¥inks (1956) extended the method of
! ‘i‘“arys;is ta zxmeseea ueing ap pereants any type of

- materiely hsmsjgms o hatmwgmm They dleted the |
| : &&%‘fwm& poveraters ag %ﬂ ﬁ—{w HI’ ‘H*“ ﬁtﬁ-@ ﬁt%}*’* By anfd
. &ﬁ + The ghelysis i@:&?&ﬁeﬁ eaﬁimates of -bha overell degres
. of domlusnce, OF the intweedin
'iﬁaﬁamayg%iﬁy oL mci showing éeminma, an.& of pllele
iy Thay em aiso determine whether
ﬂﬂmnanw mﬂ mc;as&ivea wewe in exeends ﬁaym {18572
K hmught out the s:*';‘}?--é*- aii&w ﬁf (114,/'13)’3‘“r velue as & negmure of
“the degree of dominences r‘*@ atated that zmm;;la allelism
end non. independent &ammwmem @f the goneo in the papentey
though &m‘&urbmﬂ the (Wr. "t?r) g::apm &a nob imialmate
(H.,Im% a0 & Bepauro of the average aa@ea of dominance,
¢ Sinke end Stevens (299;) emi;j;mm geven heritabla
_ »'mwnmﬁg af vwiaﬁma; 1;9' 33, B.ﬂ ‘%2, I, Je bg and B,.
o ﬁx@ rot thred were tkza Eﬁﬁ%ﬁé e them dofined by mea ami
‘Kimw (1%‘:‘:’5). L@aﬁmgemmg of 1 and § indicate correlated
| gene ﬁimﬁmﬁm and link%a of m‘bmmtmg ganes, and ﬂbha
_a&@ifmmﬁ ﬁmmﬂmaa aﬂ &1 ad !33 ‘and ghoved m%wl gene
freguenciss Lor tfze imemai*:p Sanoms - mcm w& m.:u. (195?)
ghowsad that the eszila:&ien oﬁ‘ Iimhe. een be m@iﬂeﬁ to z,mmaa
conpenents which "lfja 3 10w sEbL ' gent
affeotse :

10+ Conbining abliity.

s goefficient oy éiegrm of

v ﬁfeqamcy at such 1o

-~ :mv&mnmmﬁ

In ﬁ}rmbwal p&mﬁ breodingy % lg impavebive 30 know



".'j%ss on.. %m zzatura of ceme

gigs The berm “gonevel

]};:fj"s.wi:? hetger o woree than wo T

' “\'_ﬂ"ﬁ perforssnce of the iines -

oo 40 the Guoste
¢ fnb ) bested the geeses OF iubred
| 1%&% by memns of inbyed Wi@fiﬁ’ orogs i%@p waﬁ )y Ha
m& E&iﬁiﬂ&ﬁ ﬁ‘i%@} szméﬂ.@% %:;iz%a g.“&&aﬁ% m-“;;jjgfti-
- high gnd o ning Lines sﬁzﬁ aﬁmé@& that

birdug %3,33%? uw&s gm; mf;::fa i *e;mzemlg :Si’mm cronsen

g@a& eonbizny ;‘-.a %W fron ovosses 0f lines by ring _

oy corbiniag ahz;}mtm %@fi;?ﬂa anil Totun (‘i@éfﬁ} &ove @ -
ok ",f-'.}ig”gﬁ@ of cotinating @;@mm anfl 8,040, VOTLENGED TO debeot

the amowet of edditive md dominense vewlancesy magmiw&y

| in dhe ;&rie&ﬁ of maa&seﬁs of ﬁa&«ag

The method of v

idng oulb éam,a, ond Bibats aﬁ’a&%

it
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along with their veriances vog demonstreted oub by Gplifing
(19562) . Tho sesunpbion involved in thig technlquo ave

(1) +the parent population mush be a rendom vebing populebion
i cquilibelum (11) the experlmental set of lines must be &
Fondon pomple from o popdlabion of inbred Ma@ vhich were
deorived from porent popmlation by the lmposition of en

, the forses which chenge gene

inbreeding systen, free fro
frequencics, amd (141) ¥ o modified dlallel' orossing system
mast be used in uhich the lines themgelves ore pot included
in the experimenial set. Grizfing pointed oub that tulce the
general \bm&l.zzg ability vorisnce contalns nob only the
gAdisive genetle
vorhenoe (eAditive = addisive) and thet gpecific combining
ebility include ell the dominance emd the remeining epletabtlc
veriences When imtorpreted in berms of the classical mebhod

apieonoe bub oleo e povtlon of the spistebic

of coverience bebween velotions (Fishor, 1918, 1930) the
ZeCxte Vorionces is equal to the coveriancs betueen parent

and offspring in a rendon mabing populasion et equilibrium,

*%



MATERIALS AND METHODS
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. MATERTALS AWD METBODS

The prosent investigetlcn wos wdevteken ab the
College of Ageicultupe, Vellsyemi duping 1075+79: Sizty
thrae vardebics of Conploun gowmopy dlspleying distinct

diversiyy in morphology end pevformence; end sepresenting

- seogeogrophically different envizonnentel edepbation

congtltuted the buse wetericl of the sbudy. Thelr coures,
yield potentind, mmlmg«zﬁam tolersnge %o lsafourl eomplex;
- whileh 45 e dvesdfol dlooscs oy for ag chil ili ie eoncerned,
are presanted in table 1. Beved on thelr sdeptation, |
‘perforpege ond digease tolerence 30 verictieos were selactad
£op furihey otudics. Thess 30 'vaﬁ%@mea wera tried in a
aanéismmﬁ Block Design with 3 repliceticns, the inter end |
intre rov dletence being 75 om end 45 om respectively. Dach
treptndnt consiated of 20 plents of widoh 10 plants were
-selected rondoply for recoxrding observabiong,

The following 15 charectors wers studied.
1+ Height |
2. - Sprosd
3,  Husber of primsry brenches
b | Nuber of secondavy bronches
S Tumber of deys taken for blooming
G Number of frulto
Te  Yeldht of frald
S Life spon



8,
104

115
124
15
%Qk

15

poth enolysis. Cemeblo divergonce ¢

40

Munbey of sesds

@irth of fpruid
Totel yield
Vitemin A
Vitenin ¢

The caouse end effeet velabionship was estimebed by
sonyg the veriebies we

e@mm@eﬁ by zwmmm* 332 mmolysio. Based on the infornation
derived from ceuse snd offech relationship end genetle

divergenss the £ollouing 9 verlotico vere selected oo parents

Zor subsoguent studion. The zmmﬁ::: were selected as por the
guldeliines zw:esm,@eé 'Eity Singh and Chaudhacy (1978«

Te Cebs

S Cabs 0GB
4s Parple rouwnd
alde notebi

7+« Puse juele
B. Californis wonder
vole elustar

£

The %wm%w wore reised in pob euliure I, snd selfe&

by uging seifing bagﬁe The inbreds woere reiged in pob culbuve
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11, crossed in ell poosible comblnations, end o dieilel et

(L hout reoiprocels) was obtained. The £rudt development

and gabsequent seed fornation wes poor in one cross (California
wonder & Puge Juele) ead &9 such Teclprocels covld not be
imeluled, -

The nine parents end fhelr thirty six F, hybrid
progenics were pubt in o fivpd oveluation trisl, leid out o a
Renflonised Blogk Design with throe replicatimns, the intor and
 intra zow distance bolng 75 cn wad 45 o reopectively, Each
treatment eonsisted of 20 plente of whloh 10 plants weve

seloated radonly for racordis
sommended by the Kerple Agriculiurel University

were odopted in the exporiments. The chronologloel order of

35 obeervobions. The culturel

procbloes 1o

the expeviments io detolled belows
(1) 1976 Ghocrvabion of the baoe moherlal and selechicn
baged on porformencs snd other olbtributes.
(2) 1977 {a) bSaepeoomcert of the velative parfozpence of
selosted 30 variosice in Rendomised Block Desifn.
(b) Ralsing selected 9 porents in pob cultwre T
ondl pelfings | ' |
{(3) 1978 Raloing lnbereds in pod owdburs II and hybridis
zebicn in 81 pogmidlc combingtions. |
{4) 19713 Raleing O pavento and 36 Ty bybelde in R.B.D,
| ond evelusbion. S
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ﬁ&t roploy eemb];; ing a}:silitiea gnl’ gana gobion uers

stadicd vith veepect 80 the following 18 cheresters uhich
inoluded four nutritive aod quelity attritutes nanely Vitenia As
Vitemin Cy Gapsamm ma Qlaﬁmsm amﬁwta
© % - Helght
2, Tusbey of g@&tﬂm‘z{ bremeh%
3y Nuzber of secondary brencues
4, Hunbex of lesves
6, Number of days taken for blooming
7. Tanber of fyuits
8s otgnt of fralt
g. Dength of fyuit
10 Gis:*ﬁh of fruld
11+ Slge of frult
12,. Mumher of seede/fmit
13 Tobad yield
144 I4fs spen
45, Vitemin A
464 Vitﬁ.‘iiﬁﬂ o _ \
" 17, Copsatoln o
18, Oleoresin |

" ghowed ,gw& oobls e

. h m%liitigﬁ iiwww.'f end specific) wers
isolated o5 por Griffing's Method 2 Model 1 (1956) |



“ieig&z‘ﬁ ei? @z@ma ware moasured from tho growmnd level
4o the bop nosh ‘?ﬁﬁ an\ *%m danh habve ged - on plob

ot day, overs

*‘iﬁa ;mmﬁar ef aacw&aw hz-aﬁci.ea ware eamte& o the
sl mﬁiﬁt bosios

‘:?:tm maxkaa s;;maﬁ 0f the z;:t.am*e was %akan an the 1&3&
: mmea* é&y. averegsd oo 3,.5.;;% "';“,‘-‘5,@ sad expropeed in ol |

’Eh& Wﬁ;a&* of c&am tﬁ"m Lop amemu wvere z*@al,maﬁ
when 50 per ceuny of The ?1&1‘1"6‘“‘ on mﬁzm and ww%gea an plok
g mglﬁu ) ) '
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ﬁ?eara fwﬁ,w ﬁﬁs&‘@ é@&%@@ﬁaﬁ aﬁ :&mﬁ@m foom cach of the
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where 1° =  heritsbility expressed in percentege
2 = estinste of gonotypls vesimes
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- cluster eve mm onitted and ﬂ:@ Teut sve treatod Siﬁﬁlﬁ?’iyr
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the following sbopss | |
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The combining sbility spelysle woo based on plot neand.
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The Eef.0s effeot of the parent

Gpquy © The vendon conponent ospoelated with the
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;'.ﬁgg o conmen
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with p=2 degresy of freedom |
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Vowr Vi
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of %fz,»i?? end the significance of b from zeroe in cmeh of the
resulbing (o) z (a-1) diellecl tobles where n is the nunber
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tegta were savisficed the sub-Aisllel wag ssmmed o oatliafy
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Table 5 continued _ | i
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FIG. CORRELATION DIAGRAM OF YIELD AND TS COMPONENTS
1 N Capsicum annuum.
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Hith a viow to elucidobo tho omuve cnd offoct relaticn=
ohip of verlous plent chordstors and yield, o poth ooefficient
_@ﬁi&:f&;@ﬁ% wog vnderbelian, Tho phenotypic, gewbyple ond
eovironnentel correletion coefficlonts botveen different palrs
of. chapachern selected for poth onolysio ave progented in
teble B+ Tho genotypic correlabion of yleld end 1%’y compononts
ore dlagranatically we prepanbed in Figure T. Among 20 corpe~
labion cocfficlonte chudiedy 7 ware posltive and significant
el © posltdve bub non slonificent. The number of slznificont
negative and non slgndficant negetive cosfficients were 8 and
U wenpootivoly. In deternining the csuse mad offect melabione
shipg the importont plendy chavectors woro divided inbo £irss '
cxdlor and geoond order comnoncnte, depending on %&a&w"iﬂfm@ma
on yields | | o |

Yicld in cbilll can be concidered es dho wlfcel of five
£lzat oxder componants nemoly, number of £ruito, vurber of
secondory bragehesy givbh of frulty wolght of individuel feuit
end life spene The veriotion in the mumber of secondary
bronohes wao chtributed to cceond oxiey eomponcate nomely
rinesy branches fnd gprend ‘; Tho ebzerved gonobtyplo sorvelelion
‘ mﬁzﬁ'ﬁ@imﬁs bobueen the chervecters wors partitiomeld inbo
firest ond Indivesh offocty, The direct end indivect offects
oF tho Tiveb end sccond order componants ave presented in

teble 9 end toble 10. The canse and effeet ‘relabionship
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tought out by the peth coeffieie:

% ennlyois Lo seprecented
dlagranaticslly in Flgs 2y '
Sixby eight pow cemb of the varichility in yield wes
abted bated -

1 %0 $ho 2006058, NeRe!
sogindery Tren

ambor of fraite, muber of
ieth of fralis, wekght of individusl
Frult and life spen of the opop. The naslmum diveet effoct
(0:8429) ¢
dlzect offect Of tho number of frulias though 1% ves comeubab

on contributed by the number of fruite. The posibive

iminished by the fastors nusber of cecondexy brenches (=si513)
welght of individusl St (=052) ond Lifo ppan (=0185)5
thoreby sccounbing e highly significent covrelotion of 047765
Though the dirdet offoct of the poomdexy brenches L9 negebive
(=+2774) the high indivect cffects of muber of frults (0.5144),
al% (0.0748) end woight of individusd fruit (0.0750)
iZioant eorrelation of 0.2131s

givth of Iw
5ave & ol

- fruity volgnt of individusl frult end iiZe aper with yicld.
The dlxect cffect of the gleth of £rult wos peogetive (=.1528)

ch puoiiber of fruite was nled negstive

{ma302) o
decronacis | . \
Thovsh the é%imzz% effoet of the welght of individuel
froly won positive (0,1417) oud inesecesed by lifespen (0.0608)
end rnber of seomdory branches (0.1460) it ves highly
zoduced by the indirech offeot of the number of feults
(=.3463), theroby ascounting & nom mﬁﬁmﬁ coppelabio
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ond Bimss ﬁem thvough m armber of
vinhey of seem&%sw wanched wes highly |
y punher oF wrioaxy h...-ma and aprecds The
a pest a&m& of *'h{: privery bronshes s gaaiﬁi*sré {ﬁat}#s‘fo}g and
Andrenscd throush o (94*{%}331 thersby accounting )
of 05865, ‘fzhaw{z pffech %:i? mmeﬁ wgaa adgo positive
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Bince the ebpbtiptic ¥ follous o dhi-oguere dictribubtion and
the Gegrec of frosdon in the present cose croeeded PO,

JoxBa Jonei = 67,9802 vos uoed os o ctendax
The chacwved velue wos hig ‘

L pownnd,

varioboe

1y elgnidicant ot 1 por eonb level

consldared, the difforencen o

ptulied weve highly pismd

wen the pooled effect of the 15 variables
ng the 30 vorlebies of chillien

4. Senotie dlvevpenss (D7) emong the varletles

The neang of thirty vorioties for the goryelotod

chopnalars were tronsforned inte stonderdised vneorrelate

. meens uolng the roletionehips obtelned oo o result of pivotel
cundensebion of the cupoy verimce-govbrionce nelrin., Using

the veluos of the vacorreleted

linedr conbing

tions fop the
£icheon chopectors of the thirty vordotlen, the sbotistiosd

opig") bebwetn peiwva of vorietics were

digbance {33 of Meholdey

spdued by sumelag the sguarcs of the ¢ifferances betwemn
the transfomed voriebles relating %o the palrs of verietics.
The 435 voluen obbefued by talilng thinty Wlﬁi‘%&@ﬁ; two ab
o %ioe ore presented Lo Appendim I | \
e 8 velvcs wonged Spon 2548 to 47793.04. Oub of
due @g bobvesn voriety 25 and 26)
ring velues

435 comparicony only one W

wan phepificont ob 5% level wille ell the veoplh

wore slondfieond ob 19 lewel. Theoo pooults oleawly indlcate

- the prescmoe of approcleble amownt of ganetic divergeuse

Batvoan $he vordedisn abulicds
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silationss Intras oad Sntezeclugtor D 27

(1)
. The clustewing of the varlosies wes deno by Tocher's
notiod (fento 1) ia
g the lnterscluster dlstonee lexpoe Accondingly

pueh & way that the indro~clusier disteance

ariablon were grouped into 16 ¢lustors ineluding four
pingle Wieﬁg‘ clustern (Toble 12), Avosnse intwe end inbope
elusher diotence (D veolves) owo presented ln teble 95

The lavssr puber of ctaptellaticns indiented the high

nagatbude of geuehic divoroity avalleble in the speeicoe The
plonificen
The intro-cluctor D valuon rom

26 of ol the ;%"* golucs oleo conflrmed the infdrcnng.
ed from 0.0 € in the cage of

shngle vorioty olustopg) to s%?hé%ﬂ while the inher-cluster

 volues ronged fvom 17.838 to 2134172,  The intre~oluster
distoneo fov groups 13 %s@, ‘%5 2nd 16 uas 0.0 because they

The overgss inbre-cluspbep

diotenae (D) wap the lesst in the repeining slupbers which
indloeted thab Gho verkebllity within clustera woe the lesst
endl betvosn olugters moes In otbozuords thoy ove sobe oy
leh evo genotically homogemous within,

groups 0f varieties wb

bab hoserogenous bobweon Giffcrent olugherss Hense it con be

sssumed thet the grouplng mives ploe %o reagonsbly honogeaous

Behn.  The maxisun izz%zwhzm@zf figbencs woo dioployed betucen

| &%’i‘ﬁ‘i@}& YV oond SV she glavedn eluptors, clugtens I and

I included three verieties each while cluptesp IIly XIU,

nd RVI hod one warleby sech. The rensining clusterg
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Table 11, Tocher's computetionsl scheme for £infing clusters
in 30 vavietios of Capsioun snowum,

‘Eﬁ@raasg=imtﬁa Averogs Bg
o %gﬁm incroape in n (EEQ /)
of 2°(n) 0

Cluster Voelety Tobal DP Hrmbez
Hoa gided :

T 95406 25446
10 474 .26

| ; 224059 158,067
IT 28,29 54476 1 _
30 27774 ) 1116175 92437
111 83 93886 4 - 138486
IV 5,87 352467 752467
Vo 16,47 498410 i o 496,10
v 19,20 493472 1 - 498,72
VIL 6498 657496 ¥ - D57 «96
Viiz By 699459 ' 699 469
IR 8,95 836457 - G36.57
X 13581 1236017 - 1236417
R 7422 1399487 138187
IE 9412 1891467 - 1891467
bRk 1 . - - e
band 4
v 2
VL 2 . 0= - - -

i
1

3




Table 12+ Vordeties incluled in clustews’
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Tgbla 13, Avernge intra snd inter cluater dlgtance ( m;ﬂm]

e

II1 IW Y Vi VIIi IX L )8 1 a1 TIT1 v iv vl

12,573 TT.711 63.097 T1.534 122.947 G2.0543 50,330 10.047 T2.307 53.000 91.132 31.131 104.331 126.269 123.7To1
9,611 41,559 17.230 100.792 20.552 56.000 G0.0% 85.117 T1.AD4 76.199 62.320 102,245 61.719 103,285
11.764 30,007 174.607 43.521 60,572 T6.714 42,606 77.005 67,757 B50.217 101.577 U5.076 [11.053
18.779 177.215 20.457 52,771 61.667 £3.628 68,137 6e.678 56.670 94.5T7 T79.231 101.430

223310 162.0846 131991 120,799 173.557 126,761 196,088 140.617 188,170 213.172 180,386

22.232 00.397 G67.610 28.162 54.450 @0.752 49.T78 104.330 §5.547 100,093

29.651 102.160 94.702 79.237 57.007 109.831 44.903 113.004 192,508 127.210

25.455 92.0%0 57.604 77.721 50.957 068.268 T1.563 91.916 102.547

00.024 08.597 72.720 D53.249 59.4028 58.520 98.743 110.586

99,159 63.620 7T5.017 57.274 99.045 64.283 104.389

57.174 06.482 47.857 98,777 116,510 100.534

45.494 T6.034 T3.031 08505 110.605

0  92.707 114.475 118.441

0 100.959 125.209

0 12.157
0
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FiG.3 | GROUP CONSTELLATION AND STATISTICAL DISTANCE AMONG 30 VARIETIES OF Ca_ps[_'cum AU .

v

(18 " 779)
5,27

\%

(22-318)
16,17

INTRA —CLUSTER ID VALUES GIVEN IN PARENTHESIS.

INTER -CLUSTER DD VALUES GIVEN ALONG THE LINES,

VARIETY NUMBERS OF EACH CLUSTER GIVEN INSIDE THE CI\RCLE,

© CLUSTERS USED FOR HYBRIDIZATION.
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representod two verlotios cach. Tho everags D° values
between clustors selected for hybridization are presented in
teble 14. ALL the D% veluoo were significent ab 1 por cenb
leovel which indiceted eppwresicble amoumt of g@méﬁ&a &iverg@m
betwesn the sclected olusters. The inter~cluster velation~
ships eve represented diogromaticelly in Flgure 3 whers the

slugbeps have bogn Pepresented es being Qistvibuted in &

malsidinenslonal ppaces the gauare root of everepe D* Betueen
she Glusbors being used %o ropredséent the relstive disposition
of the clvatozp. Since the clugbers cecvpy e multidinensionsl
spaoos the :eei@;%wé digtanne betusen a1l the elustere in all
the ceses could not be shoun seeuretely in the fwo 4imensional
Qlogren whevein the Mines conneoting two clusters could nob

be avown o sonle hos besn indicabed by veing broken lines.

Tha relative contribution of different cheracters
%0 Qivergence wod aupeoced by renking then ageording WO ?ﬁ?"
goluss. The highest Eg‘ valve vas renked firet wbile the
Towest was glven ronk £ifteen, The renk totels for varivus

shopacters were og followst



Teble 15 Henking of chavacters eceoxding %0 p? veluess

A A o I 160 L 0 W 5 W R o 00 s o 5

mope et
o Boskgned | total

1« UVumber of doye token for 8 2656
blooning .

2+ Holghh 43545
4592
5581

4373

4, Huober of primevy brauches

S XX
&
E s R O I

5+ Duomber of seoondery
branches

%0 3197
3085
4504
1764

6y Vupbor of frulte v
T» Holght of fruit
8. Tlfe mpen

A3 ed

oAz

9y Mmber of goedn 1
10 Tongth of fwuit ‘ 3966
19, Girth of fyuls | | 2112
12, Totel yield | “ 1792
14 Vitonin ¢ 9 33486
15+ Oapoalein (3 2796

L3

e

I wae evident Shet the number of seeds and muber of pyimery
brenchos hed contributed to resimm apd ninimum divergence

vespechivelys



220

210

200

190

180

{70

160

150

140

130

120

110

g0

80

70

60

50

40

30

20

10

z1

[

SCATTER DIAGRAM SHOWING THE POSITIONOF
THIRTY VARIETIES.

[ I i

100 110 120

Z2




96

Cononical o geing the patrix of ¥

lysis yao dome by

values .0, the mean values of the wcorreleted lineey combie

ansicng for 10 shovesters in %0 voplobies. The fivst 4 sels

of sanonioni vookors

atmpated ove given in teble 16 The nean
welten of the fivet two tonoalend ve

vhotes end tho toneniool
roote with thelr zoletive contribution ove pregented in tebles
17 end 18 vospeohivolys

| 14 uso found Shab tho firoh twe cemonicel yoois together
conteibused 73.7 per cant of the tobel verietion, Henoo 1%
oem Do qoncluiel hab vectors corresponding %o the £izot
conenleal woots will give the bost gets of L

neny functiias
» variation in

(canonicsl vavisten)y whlch ezplal
the populations

v She paxio

As these two gobe of camonicel vevistes ave obtalned

from the fivst two cononiesl poots cpf sinee two rooks togother

o oarh oF the tobel vowiation, o svatiey diagren

off Byqq o0 Brgy 08 ghoun in the Tlgslioed will cxplain the
promimity ond divergence of o1l the $hiwty verietics with
sospent to the £iftoun charqotorg. Foon the Figure 4 3% vag

avident thot the sroupk

newos the pono as obbained by Tocher's

nothod«
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Teble 16, The Clvst 4 oot of condnleel veotors.
o ‘ a »,_*”m@‘@“ ?@@@m

: -‘zgf'aﬁ of daya - . o o L |
o hakon foz &%@@: ~3034 . =00T6 . = 0123 /1374

00175 ¢ 040495
-mﬁw@ | 0011 . 040064
| 040070 0181 040555

5, Duhep of 0 w0583 =0595 #0015  0,0028
’ gg&mau&;; ) ' Co '

. s 'gm@.., 0f Sruite mzﬁz@ VU QBI6 ~y0050  0.8E47
 7s Uelght of Srudt JEI0  0.0B36 00398 =.0304
. 8 Life ppan 0050 . w1005  =0620 1945
9, Dumber of ooeds 07390 0s3427 . 0,4648  0,0609
| 10 Dength of £n 040663 w0183 w0836 0,020
1. Gioth of £ w564 0MEBB0 =137 41140
12, Totel yleld . O,3087 ' =503 ~a0006  0.9653
13, i, 1 3565 01601 046039 0,153
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