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INTRODUCTION



BRRGAUGTION

Plont breeders weve using Wybvidization as ¢ wethod of
improvement of cultivated plonts woll in edvence of the discovory
of ¥endelian lows in 1800, Hybridisation botween cultivated crop
plents ond their wild velatives is a potont tool ip the hands of
the breeder in improving cultivated varieties. The wild relatives
conpared to their cultivated verietics posseas nowny dosirohle
charactors like rosistance to post, discase, drought and unfaveurable
conditionn. In o wide gross involving such wild plapts and eultivated
varietion as parents the bresder expeets to invcorporate tho desivablie
characters of the wild yelatives into the caltivars by genotie
rocorbination in the progenies, as hybridisotion provides the tool
by which new recordimations ape ef¥foeled.

In wony coses cuech hyheidisation works involving intorspoeific
or similor alicn erosses arc not an ensy tonk as veriocus issloting
mechanisn are in operation to heep the two groups of plonts which
are genctically oport, In ihis rospoct, thore is uno sbuolute
ecorrolation botwacn the degreo of similarily in morphelogiesl charvecters
and the effeetivencas of imolation barricrs boiwscn the tes groups
of plants. This ie ovident from the fast thet whilo in certoin

intorveriotel ¢rosses the F:i pregenios vore found 1o beo sterile while



o0

in cortain intersposifie crossea the ?1 progenios wern fortile

apd bove becows voluohle materisls for furiber investigation snd
produgtion of new and ageful plonte. The success of crocses
iuvolving wide reletives depends on genedic rolationship sport from

other facters,

The study of the 1?1 of & oroas betweon Solopum melopgepn b
{enltivars} and Solenes molopseng b, vor. jpsang wos corrded out
in the Agriemitaral College nnd Hesearch Inctitute, Vellsyani, daring
19071988, with spoeinl woference to tho choruetars liko resistenco
to peat apd digesden; beitor freit produetion cte. aud bos boen foand
to bs botter,

Certcin econemieally importent cheracters like hardiness,
wore fralt set, resistinge to post and diesnse incroased branching
eles are ivherent in this voricty which meet of the bigh yiclding
ealtivoted vardeties of egy plants lack. %2 & part of the long tom
breeding programwe to tronsfor these desivable qualities to il

eaitivated brinjel varioties the present fovestigation wae tokon upe

The ohjeet of the prosent fmvestigation ia to stady farther
ihe breeding Lohaviour of the 1"'2 sogregeling genorstion with vewpect
to soms of the izportont chopscters of the ovose between Solonup
melongene vare farple Dong Datte end Salarun moloncens vor. ingoamume
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VIS OF LITERMIORO

Roxturg (1892) considered Selapun melepgens (ems plont) as a
pativo of Apbayens. De Candello (1898) opined that egg plunt was
Imown to Tudiaz sines onciont times. Vavilov (1028, 1051) indicoted
that Indio~Borws »epion os the contre of origin of egg plaunts.
heeording to Serpson (1936} S. mplongegs ie indigenous to tropieal
Afpiens Filov (1946) and Conlter (1942) eonsideved Indio as the centre
of origin of S. pelongena. Hecopding to Ghaduri (1851) {he preeence
of a large ramber of caliivups and wild rolatives in the Indo-loarm
rogion atrongly sapprorts the viow of Vavilov. Garenbas {1962)
considerod Incin os the eontre of origin of 3, molongona.

2 Taxonomic position of S. pelopmepa Linn.

The family Selamneeup insludes tho califvated brinjal plants.
From tho cecononie point of view Solumageno ie on importsnt family,
for it mcludes e large musber of widely cultivoted piants such ag

tobaeco, potatoy tomato, brinjal, chillios etc.

The gomas Selspam has been loft practieally unchanged eince
the tive Clarke (1883} published the clessificotion of Solanzceas
4n Oritish Flora. later, Bitter (1017) classified the gomus Solamm

on the basic of the prosence or abponce of tubors into taberiferous



apd non~tuberifsrous groups. Hapsler (1017) bim;«eated the
goma into Solamem end Ivolonthes which waz fellowed and
omplified by Bitter {1020). Santapou (1047) transferred mix
out of 28 species indigenous to India from geme Solsmum to the
new genus Iyeinnthus.

The gomas Solonum consimts of approximately 2000 species

out of which about 100 cro tuboriforoue and the rest non-tzberiferoua.

Solame palopgons Labes 2 large nuebor of Imsuivated Torme
or races yecognisgd prineipaliy eecording to aimp‘a or colour of
the frmits, Filov {1240} bas clasmificd these varicus forme, hoth
eultivated ond wild on agro-soslogical basis. Aecording to Filov
(1940) the ditforent forms of 5. mulopgers L. are grouped in 5
sub=spocios. Ho consddered that the wild forms arc found emly in Intia.
These forzms which were choractorised by extremely bitter and
Inedible fruite wore put under o separvate subespocice S. palongops I
spps agreptis Fil. Four othor sabespecies of S, W Le are

1 epp. geeidontole
2 spp. priontale

3 sppe palustinium
4 spp. srebigo-itelicum

Bhodari (1951) coneidored that all the twenty two Indien
spevios of olonam would fall into two natural und distinct groups

or sgetion ast



{a} Speoies which ave without spines

(1) Spocios which ere symed with epines.
Selapum polonzepn bimn. bolongs to the scetion {b) (Bindari, 1051),
Baged on the morphological charactors he considered S. molengenas L!.nn,
S» gongologe, 8. zouthosenepng, S. ipdicap and 2. zaceanid as on

assenblage of related species.

3 Taxamomic position of Sﬁw gelongona war, jngonnnm Peain

Linme {1806) and Rozburg (1832) gave status of a seperaie
mpeeien as 8. insapum to the varioty inconum of 8. meloumeno.
Clarke (16883) 818 not soperate this veriety from the pavent species
8. pplongens limn. Voigt (1864) snd Domihom and Hooker (1883) sleo
considered jpgogym under S moYopgeme L.

Prain (1903} mede mentione of two varietics of S. pelopgens
ee variety openlenia oud jusonum and deseribed S. melongens var.
inosgmm os & vory priekly horb with quite round fraite. Gamble (1915)
described 8. pelopgens ver, insshum Prain on idemtical morphologicel
terms. Honea (1022) considered jnpamip =¢ o vardety of S.pclongoun.

Thoduri (19%1) considered S. mmlongens ver, insspgn es
related to the caltivor S. polonceons end believed it as ene of
tho sncestors of the cultivated type of S. polongens.



fao (1066) vhile geoting etobbins (1965) hos capressed
the view thet the toxoneny of the gewme Sglapgm wae misleading.

Howavor, mich confagion etill ezists with rogard to the

taxonomie posiiion of this wild variety of egg plank.
4 Cpogaahil atad

Eventhough meny worftors on intersspecifie omd intprvapictal
bybridization heve heen veported inm the nonwtubeviforous group
of Splanum by aifforent imvescigators, anone of thew wos on an
oxvennive sorls ap in tabopiforcus group., AHleo comprrstively fow
yeports bave been lmowwn with regamd to the broeding behavienr of

the won~tuborifevass groupe
Tue $oilowing is an asccount of the vavicus attempis medo
by bybridisotaen ot loler generic, interspesific oml {ntresuocifie
Yovels aud ihelr vewlis.
A« Intor gonerie ovospes
inly vory fow worhe have beon dono st the intorgetwric
loved involving Solomym ood none of them have beem suceosofal.
Hiwa gt pb (1968) attompted the following five intorgomerie eroseoe.
1 Sokomy datesvifolis = Detf@is wielagose
2 S. geenloniug x lyconerafcum esculoniom



3 Iyecoporsicum gsenleptom x 3.melompena
4 Cappicun sarnum x S. molongena
© Coepeiewn spmum x S. inteprifolis

The erosses wore possible only with the help of pland

horuones and in ovory cage the F1 wig sterilo.

Teiohnappa ond Chenna Veeriah (1064) atiem-ded an
intergonerie eress bhotween S. poepdeespaicun and Copsleum anmume bat
found unsnecessinl.

B. } spont £1 a0

Tatebo {1927) atiomptod a eross botwoen 3. pelonsons and
S. intearifelis.

Jorgensen (1928} offected o cross botween S. plerum and S.
Igtean end got 8 aterile Fl furtheor prodacing on amphidiplodd
wvhich proved to be fertile.

Sayvayye (1996) erossed 8. zopthoeavpum with S. mplongens
trestivg the nelopgopa 69 pollen parent and obtoined s hybrid

whick wos vory vigovots in growthy but fruit sot was found o be
VEEY DPOOY.

Thidson {1928) attempied a cross heiweon S pigzum end
5. nitidibneentnm. The eross resulted i failuve.



Tatebe {1030) conducted eromsing botween S.iuntegrifolium
with 8. melongena. The Fl was completely storile.

Hagiwora and Iide (1938) offected successful crossing

betwoon 3. pplensens and S, integrifoljnm but the F:i. wae reported
to be partially sterile.

faddeel. (1042 ond 1643) made erosses between 5. dopclagad
and S. podifloznm and obtained mele sterile hybrids.

Tatebe (1944) mode erosses between £ meloncens and S.tapegos
and 8. iptegpifolivp end S. topego.

“atergeard {(1948) studied the patare of interapecifie
erosscbility in 6 diploid, nine tetraploid and sevon hexaplodd

speciod.

Swaminathan {1049) effected orossos smong the species
5. incopngs Se santhocnrpup ond S. golongens, and found the
hybrids vanging fwom eompleotely storile to completely feriile
SN2t

Tzhavitin (1956) mado crosses between 5. gninese end

Lo

« Jnigun wsing fetegm 88 pollem perent. The Fl plants obtained
wore exactly like the femmle paronta, Though the F2 plants were

vorichble a2ll ¢f them were well developed ond stronge

Tho works of diws gt sl (19b8) sns Soi (1959) support

the view o? Hagiwarc and Iida,



Pnmivez (1060) obtaived interspesifie bybrids betweon S.
molongens ond 3. grondiflopum erd exprossad the pessibility of
introducing the porouninl hebit and resictonce to certain pests

and discases, to 5. mloncena.

Magoon gt 21 (1962) yoported that nine dibasie specice of
Solanup shose erossability wae stadied, viz. S. willosum,
2o gcarbipes, Ho Llovum, 2. pinjaton, S. alotum, 2. bengnloppie
S zubpuy S. ochrebyonn snd 5. potrpflexmg, crossad readily with
each othor to give rise to fertile hybrids eucopt in tho cage
of 5. yotrofiexums Also regler Mendelian sogregation could be
deconstrated for 3 susbor of chavactors with first segrogating

gengration.

Kosrallioh and Hopp (1962) tried the follewing imterspocific

Croases .«

8. moloncens x 8. gilo - ?1 semi etorile

S« smlongops x S. indieanm - ¥, svomi sterile

8. polongens x S ponosgn - eross unsuccessfnl
8. monpsam x So eilliatun - cross unsuccessful
8. pelongepe x 3. gildatyn cross ansuccessfal
8. jadicun x 8. goposym - eross unsuccessfal
5o indicun = So gilistym e ross ansuccessfal
5e gilo % S. panosuw - cross onsucecsefal

© ® O« @ @ S W 2 =

S. gilo x S. gilistnn ~ eross unsaccessful
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Capinpin, Iunde and Panchon {1063) offected inter~specific
cropoes botwoen S meloprens Minn. and 8. gandpudd Donal end
obtained kighly fertile Fﬂ and F2 plante. Hxdshnepps and Chenne
Veeriah (198&) attempted & lorge maaber of interspocific crosses

and tho reswlt obtained are 2s followni-~

Gronons, Loguldt,

1 8. jndioun x £. mlopgena Suceonsfal

2 S. sgulectissioup x S, Khesiomrm Gbtained heulthy secds
hat ?*’1 plant ¢8d not surviva,

8 8. Mmgiomm x S. pelopgona partly succossfol

4 8. zanthosorang x S. selopsona Voak ¥y plonts which did not
FAIVivos

5 Se terven x S judicun Urons saccosaful

6 S forvap x oe Gglousend Bot succossful

7 Se hbopiapuy % Se 2oTuGR Not succossful

8 b khsgioran = b Sndicum Seeds aborted

9 Be andisygn x neagulentiesionm Shrivelled sceds

Datm Fon (1965) obtnined fortile hybrids of 8. ingoma . x
S. selongens, and 5. melongens, var, Apsspum = . zenthocarran.
Narnainha Iao (1066} obtained fertile T, end F, fvom the crosses of
all conbinedions ewong 8. poloneang {eultivar), S. melongona ver,
ippammn end 5. jngempye Popove ard Georgiev (4066) evessod

S» melonrsps varicties and 8. gile and obteined 1‘1. P2 and 1‘3



genorations., Pal and Wajkd (1966) obtained imtorspocific
hybride by crossivg S. malongene and S. zilo.

C.Iptrasponifie orossce

Though sevopal inteyvarictal eronses with £. pelongens
have been roporbéod, moat of them are in connection with study

of botorosis. Sow of the croeses aro vevieoved here.

Swaninathen (19495, Mitisl ond Baduei ($051) obtained
fevtile hybrids from croseea, 5. ppdonsena wor, inzapys = S.
zelongens var. pplaugd ead Be polongons ver. jnsangm % S.uclongens
cultivar.

Apgikar {1082} crossed a new varioty of S. pelongons vare

bylsazeneis with a fow Gujorat varietios of S. molengogap Mat
failed to gat fruita.

Apegymous (1066) offevted aross boiween B. melongeps vaw,
Wyoad Giamt aud S+ golongoena var, past purple and obtaimed fertile
hybrids.

Hai (1980) made succesaful eroeres heiweon 8. reloneend,
{oultivat) ard $. molengond.var fpsawime

Magoon gi ol £317€2) oblnined Tortile hybride from the crosces
uvolving 5. melenpore {enltivar) 8. mlengeps ver. insamum und £
nolopren var. potapei.



Bojld Geor and fad (1084) effected successful o ropaes
botween S. pglongens (long yurple) ssp. eecidentale vor.
Imlzorienm x Se melongeng (vhite vevioty ) wsp. subsgntenenuy,
vare leucompe

Brishogpph and Chennaveeriah {(1064) effected ihe following

erosses

Crogs Rogals,

i Solpum indipum (roce Mpe218) x  Fertiie hybrid
Se imtican {(veco o, 70)

2 Solenar imdicnm {vsco No. 17) x  Forbile hybrid
e dndiougs {raes Xoo 70)

3 8. indicws {vace Nes 17) % Sterile hybrid
8o Andican (race No. 108)

4 S. iodiens {race No. 17) z Upsuccessfal
e indicun zrace Ko. 158}

5 S polopgeps érﬂco Mo 1) % Unsacceasfal
S. molengenn {roee Mo.20;

5. iphepitayeo af choragieys
A, Blpmegtatisn

Bailey {4832) found thot in egy plents tybride Lotwson green
sbemmod whito fmited variotics and purple stomued very dark purple
Ivaited parenis, had pucple tinged etem ond parple fruite.

Halstead {1818) separated parple ¢olour into ,.two olossus,
nonely, light depondent and light independent. o indiecated thot
thero wonld be different intomsibics of thie colour cheracterictic

perticalar {0 warieties. Tarihow morg, the parple coloar
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dicagneared to & lavge extent, if not telally, as the fmits
mature and wez roplocod by & dull yellow, Striped fyuit greup
when cresged with vhite fruited onesy he got Fﬁp alightly
siripod. Uhen the siriped variety wes crossod with purple, thei
Fi was parple and only o small fraction of stripped fruits
uppeared in I*"Q indicating its recessiveness. Yhon vhite variety
vap ovossed with parple bo gobt the Fg 21l purple fruits; bat in
Z?‘g four typos were observed, vim, parple, pink, green ond white
in the xatic of D¢ 58 3¢ 1 suggesting thot two factors wero
rosponsiblo fop the ompression of the characters. JAccording

to Kagai ot ) {1028) tho inhoritevec of fmuit colonr im brinjal

wss conplex.

Molle {1932} veportod thot plent, frait and erolls coloar
and striping of anthers wore sivply inherited shewing 82 f ratio
in Kf‘a with colour and steiping boing dominent over ahsonee of
colour ond non striping. It wos not cloor whother those cherectors
wore controlled by o mingle factor or by several completely limked
factors.

Tatabe (1086) woported dominunes of purplo plant colour
aver grgen of ihe scariet egy plonis.

Hagiwapa and Xida {1038, 1939) oxplained the inheritonce

of anthocyanin piguents in ctem in o cross bat,wen &e dntogrs

and 8. gelencopo. The ¥, had groca stom and 2«”2 gave greon, Llight

i
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parplo ond parnle sterwed plapts.

Tetobo (1900) studying intervarictal ergeses in ogg plopts
found thot dork purpie plonl colour was monegenie dominont avor
both groon ond light mrple plant eoloar. Ue alee propdsed the
folloving foctors o explain the segregotion obieined in hybrid
progenieste P 4 & dominant factor for the production of dark parplo
frait skin and viologcons cowoellny G,e dominont fector predueling
grecn Frudt ekin ond 1ight greom Zleshy P,s dominamt fagter producing

darkz nurple fruit elkim.
|

Tatebs (1044} orossed differont eolearcd vofietics in ogp
plant te formalate the govoiype of 4iffercat veriotios vith the Pruit
colour sueh &3 foshima with groen variegated feaite, Osewilose with
purple frults, Dukoshiro with vhiie fruits, Honto-zo ond fonasn with
groon fraiis. He found thet purple colour was dominent over green
variogated and green vavicroted is dominsnt over whitc. Int Kante-ao
anil fopnsn {(both grecn) Bebsved differcnily in crosses wilh groen
voriogated,; io, Aosshime, The f.‘a of tho ervoss holween - doshiem
and Hantowao was groen variogated in £ruil colour amd {he F:g was in
the watio of 8 groonm vaprilogoateds 1 grosn. Unompectoedly, im the
copbinntion botwoon doohius end lonesa the Z‘i was dork marple end in
’x!:?‘2 3% dork pavplo, 21 green vaviegated and 7 groon fruited plente
wers ohsorved. Ageording to his stady he found that the influonce



of 3 genes ( G, P and D) woe nocessary for the development of purple
pigmant to the skin. @, o gone for the preduction of green skin amd
light groon fhesh and Gvy o gene for green variegetion weve alaso
assamed fu addition to €, ¥ end D Mo enppesied that ihe probable
genotypee of Zomaesn, Hanto-ao and coshive would be

COppbDGtgvay, (CPPRdSigugy npd CCPPEAlGly  respootively.

Pal and Siagh {1046) reportod that the intemsity of purple

colour in 1‘1 wvas intermediote botweon porents in eogg plonts.

Hen end Hamzon (2958) indjeated thet purple ond green eoloay
of the stew pre gov rmved by « zimgle gunme pody ?p + Beaides P apothor
faptor @ reanited in green frmite which was urimupt to white whore
G waz hyonatatia to ¥. The striped ¥ sodegtriped condition in groom
frail deponiiad upon o ringle gone peiy da. In the presence of hoth
G and ¥y » vas vesnonsible for o wossie conditvion of the fruit. Mo

intnge wou detected hotweos Py G urd 4.

Lagiwozs wad ‘chedn Lag57) geportod thet puvple colear is
desimgt over yeltlos,

“w1de {1904) esepovted thot red, parple, opd pink Prait coloaw
ware dominond over Srecl.

Copinpin vwi al {3963) found that parple froit was deminent
sver graer #nd chosed o pedified digenic type ef irheritance. They

elgo ahowed thet purale pippontation was deminant over greef.
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Janjck and Tppolesid (1963), bosed on crosses omeng four
varioties, reportsd that tho action of two complomentary fonos wag
necessary to eontrel the oscavrence of pigment im & 1ligh: dependent
cotion. These gonue were intompletely dominumt and distinet
gredation of frait eolour ecenrved ts the namher of deuinent alleles
increased from tuwo to fouw.

Serbondom (1004, 1967) veported that perple hypocotyle colour
was monogenie dominant evor green und elge found that fruit colony
in ogg plant waa detormined by twe chorccteristics, viz., the shin
coloar and flosh colours ie also reported thnt purple, parple striped
end colourless skin constituted one ullelomprphic series while grown
atriped, lighi greon siriped, grecn sad white fleosh colours constitatod
onother allelomyphie serics. In Loth the soriec the gene sequence
ropresonted the ovdor of dominenee.
8. Eruit. shape

Tatable (1943} roported that in crosses between round and long
fraited egg planta, the FI. plents had fraits approximeting to
geomotrienl mesn of the fruit of the porvents while in ﬁ‘g gencxation
& range of fruit ehape oscurred following a positively skewed caxve
ahout the same moon ag in F,. e belicved that at least 3 partially

domizant geves ecomtrolled the sbape of the fruit. Daf the ezeet manmer



of the inheritance of frait shape was sot indicated s Re also gnv#
eooe physiological explanation for the length end width difference

ftssomiag that they wore governed by two separate entities,

Khan and Beams (I19D8) estimated S uairs of genes to be

governing the fruit shape,

Capinpia sL a], (.1963) reported that progenies had fruits
with intermediate aise of the frulte of the parents m i sheared

quantitative variation for this eharacier*

Karasf£sfia Ha© (1980) reported that in the cross Between long
fruited and round fruited egg plantsO the Fg progeny did not represent
the parental ©setrestate hat ranged from an intermediate sizo to that

of the reand fruited parents. Ho attributed this to the strong

lahibitaiy effect of the genes brought in form B* a™longona var InBPnaa

(round fruited —parent) on the primary genes controlling fm&it

length in th© euiiivara resulting in tbo reduction of fruit length,

Gopitsacy (1968) in crosses between & moloiasmna. (cultlvor)

and S, melorsgem var irtaaiMam found that in the generation, tho
fruit ©la® approached the geometrical man of the parents rather than

the arithmetic mean.
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C. Sninineps ond otlex, chavagtors,

Lagivare and Zieido {1088) showed thot the presence of spines
on the stom end lenf of 8. juteprifoling wee domivsnd over thet in
£e pelongeud.

Bien ond doreen (40563) meported that spiny comlition wes

mouogenic dewminunt over erpotinoube

Capinpin gt sl $1063) found that opimy mutare wes dowincut over

pon-opiny uature ond woe consgenicsily inherited.

Sorogimie Hop (1080} repovted thot tho presemen of spines on
the leaves of thoe ogy plante was deiernined Yy 2 swile doudiaes
gone. Ho olso found that the jutonsily of epines vary mch, for
which he did oot offer awmy ozplasation. .

Gopirany (1068) found the ¥, plante to be epiny in the oruases
botwsen, B. pplongmns {onktivers) and 3. polongaun var. fnsesnp,,

Noraeimha foe (2006) roported that tho flowering habit and

the natuws of potel tip wore romogensceliy conteelled vhile most

of the other movphologleal chavschers were undex polygenic eontrel.

¢ Florsh hielosy

Smith {1091) et Yogtng {1988) clossified ihe flowers in ogg
plents with regerd to the ponition of stipm in relntion to wnihers,
into lemg-styled an’ short-styled flewers. Thoy showed that fralts
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wera formed only from long-atyled flowers.

Bosed on whe mossarements of style Pl oml Singh {1943)
furthor clagsified thet short styled to shori styled and psendo
short styled and indicated thet only long styled and pecnde short
styled flowers noronily vrodoced fraits while tho short styled

f£lowors Pell o£2 and seldem produced fruits.

Eriohvamsortdi and Sabremandoms {1954) classified 4 tynes of

flowsra based om style length as ZTollows:

1 Short styles2 Style i» rudimentary

2 Pgeudo showrt styled Stigme comos uwpto half way of the anthoy
length

3 Hediam styled Stigm comes upto the anther tip level

4 Dong styled Stigmm comos woll sbsve the anther tip

They observed that out of 1451 flowers 47% wore long siyled, 0F moddum
styled, 83 poeudo short styled and 398 short styled while
Mathulrishnan {1957) found that porcentage oocurrauce of the different
typo of £lowers wmas 22; 12, 16 and 30 in soweer znd 25, 5y 16 ond 854
in winter,respectively. According to him the freguoncy of

occarronge of tho partrenlar tyme of flowers in differcnt varictios

varied in the two 1reasons.
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7. Emiloet

Smith {1951) veported that 505 of chort styled flowers met
feuit vhon hand polldmated while Pal and Singh (1943) chserved that
the short styled flowvors did mot sct frait in nstave.

kpichnamooriby and Subramonion (1054) chowod thet under
notaral eonditiens 27 por cont of flowers eet frult sad 83 por econt

of these gawo fvom leng styled flowors.

Pepove {(2062) showed thet the highest pﬂxjeentag@ of Zrait
sot vas obeerved when the stigme was above Zhe anthey Hip.

Sapd wmdam (1084} proropied that in epg pirnts the matuval
croseing is from 0.7 por cent to 1B.0 nor cont of which an averops

0f G.7 por coni wao intep plant erossings.

Bhove, gt al (1963) in an osporiwent to find the best meilod
of selfing in brinjel fouml thel the enbwrolidory cloth bags gave ihe

highest fruit sot of 23.5% followed by perforetod butter paper bags
with 50.6 per cenv.

Pal and Ogvald (i907) reported that the percontuge of frult

set in an interspecific gross incrense by 2«3 folds by excision

tzoatment on the pistil.

Sehnidd (1035) repovted thet the chavactor of carliness was

domin.nl opd tyanogreossive in certain egs plant cropses. Imouye (1056}



showed that production of twin fruits characterisiic to a
porticalar varicty wes dominent. Reddi and Subramonien (1954)
reporied that elusier bearing nainre of Gattivanga is due to the
production of long and medium styled flowers both in the central

and .lateral psgition of the inflorescence.

Nagsarelleh and Hopp (1963) showed that the cluster bedming
habat of §. gile vhich behaved as dominant could be transferred
to the egg plant and sugpested its practical utility in breeding

prograiume .

9. Study on nest and disesse resistance

Tavideon {1935) reported that green varieties of agg plants

were gener2lly resistant to wilt disease.

Hutton ¢t al. (1947) showed that the field immmity to Fusarium
wilt was dominant in tomaio crosses. The Fl plants were completsely
dominapl and were immne, In F2 generation a prepondarance of field

immnity was neliced so that the expected 3:1 ratio was exceeded.

Sinelair and Walker (1965) in a study of ipheritance fo
mosaic virus in cowpea, showed that ihe resistance iz governed

by a single dominant gene.

Clarke (1955) reported thet in tomato, disease resistance

wasg genetically controlled and that character of resistance was



dominont over snseeptibility and linmked with the production of

suall fruits.

Tamiros (1069) suggested thot bybridisation between ege plent
{cultivars) ond S.gpopdiflopsm might be uscful in intreducing

fesinstenge to cortain pests and discase in the caltivora.

Suzuld, Sugshera, Xotoni, Todelm ond Shimada (1064) obteined
quantitetive inhoritance in breeding of egg plonts, for resistance
to Pocudomonas solausconrum.

Acosta, Gilbort and Qinon (1664) ia & study of heritobility of
boetorial wilt resistonge in tomato roported that im smiure plants

the resistance was controlied by recessive gones,

Ciralls ond Alexander {1906) meported that a wingle domimant
gono wag rosponoible for remistance to 5 piroins of T.M.V. 4n tomato.
Randall {1066) found thai rosistonce to diseases in tomato

was agsociated with morphological chevacteristics.

Sazuki (2967) in his studied on breeding of ogg plants auggosted
that bactorial wilt resistonce in coriain egg plant voricties is
hereditory,

10 Eytology
Hogima (1025) shoves that differcut verietics of 2. rmlencons

eiltivated in Jepan have Zn w 24,
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Viloorin 2ud Simonst {1927) made o roport of the ohvemmscme

mubors in the nonwinber Porming Soleamw spoecice s 2n = 24,

dopgonsen (1628) reported tho exietenco of spscies with 48
znd 72 somatic chromosomes in sows of the unarmed species especielly
those bolong to the section Hovellae. Uhnduri 1023} reported the
gonotie nushor ao 32 io 4 Solouan species., fo. Je Zrijohatug,
S indicum, S toxwams S. gexlescifoliuze Tolunge (1934) veported
thet g 24 in 8. pigiotdn cod pe 36 in S0 pipmm. sBgoon and
Swominathon (1062) showod 54 to be tho somatic ohrompsome tusbor
in several gpecivs of Solomup,

Jogakd Smend {21934) conld rocognise stleast § diffevent types
of chromoscmee im the nitotie plates of S. melgnocera. In the
carly stsges of moissis & different groaps based on length of
chropozomes, &ll with ngdium conbromoro, coald bw recognised by hLore
She pointed out thot & single leng chromosome eiamis out
cousplenonsly in o1l the cells at d§ifforente stug«ia of miosic.
Such & long chyouwdseme 19 eharschtovietie o uony goners of the fomily
8s ohuorved by iorley $1026) in tomnto, Delling and Blockesles {1923)

in Datara, ood Jonold Awsed (1032) in Nicundxa.

Jnpald Arnd (2032) olserver regeles mofosis in 8. melonszens
(20 « 24). HEudien conducted ai the Hoss Resesrch Institute, Coleubts



allowed that ntelosie wae nonoal in a rnsnber of Bolamta »p*

Jorgeoaon (1028) and fetefebia© and Faddock (]949) h&vo fotand

occasional formation of maltivaleats and univalents in meiesiB.

Swasainatkan and lagoon (2062) Reported that constant occurrence
of closed typo of ring in an interspeeific cross between S+torvuia
and S* Hanidan an? concluded that thoso two species differ by a

aegraantal interchange*

Caispinpin aj, (106d) found that in ami Fg progenies
obtained Ly crossing with different specie© of Solonim with 2c » 24

©hrouKiacmes* soiosie was regular indicating, complete homology*

i<ai (1959) studied the chrojaosoiae uBrphoiogy in 8 S.Erelonmgaa
varieties including var* insamra. and also tm intervarietal crosses*
In all varieties tho diploid number of ehroxaaaome* was found to
be 24» Oat of these 2 ©edisaly constricted ehroinosoiaes bear
satellite* Ho also reported that in soe®© cell*' of var* in*am«a an

acentric imgmé&t was clearly observed*



MATERIALS AND METHODS



HATOUEARS 8D Mudi0DS

Zha prescnt otudy was eapried out in the Mivieion of
Sgvienltural Botany of the Agricultural Collepge end Jesearch
Inetitute, Yollsyeol daring the yoar 1968-1968. Two orops were raised,
one for studying the ishoriltonce of charscters except resistanpe towards
wilt disenpe ond other for studying the inheritmwo of vesistonte

tovards wilt discaos.

As Hatorinle

nterials fnvolved in tho present investigetion consists of the
ealtivated variety of 8. melonreore Linn., viz., S.aelogsens vor.
Parple long Putto {(nsed as PiD in this investigation for comveninnce )i
eno wild verioty, Hclonum molongops vare jogagam i’rlﬂn ond the 2’2
gemeration plonis of the oross between these twn vurietios using the
euliirvar as the fomlo poaront.

The F, bybrid generation of the eross between Splanym melongone
vars PL and Solamm rplopgena var. ingenus woe studied in the
division of Botany daring tho year 196768 {Gopimony 1068}, Tho
socds for the Fg genesation end for the paremtal planta wers obisiped
by aeliling the fiowrrs in the sbiove study.

The mowpbological doseription of the parents is summseised in
iable I,



THBLE X
it 8. pulopgonne var.
culiivar Insormn (wiia)
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Plant height
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Inglovasoauns
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Stigmn colour

Fyait shepo ond
coloar

iraot, bunhy and epen
113,50 ome

1400t enrple on lotersl
branches

Lark groon with porple
tints and parple veins

large, olliptic

Spinsless
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long, decp parplo

turning dull yollow
on ripening

Highly epresding
41460 emp

furple pigmontod

Perk green with purple
voins

Small, ovode
Pigmentod apines en
leaves, stom and
eslyx

Uaually aolitapy,
rayely in cymos

Yarole
Papple
8miil, globose, with

groon choeok on white,
tarning yellow oR

wipeninge
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BeMothods
Zochaicne of selfing

Salapam pelopgens Us (ealtivor) end ite vwild vasiety undor
oxporisontotien and their hybride cre s2lf pollinated ander nstaral
gouditions. Tt to epsurs ogainet cross pollinoticn the foRlowing

method was edopted.

Updor Vellayuni cenditous the time of flower oponing omd
dehiisgonce of onthers were sirnlicpenns cnd wore found {0 oecny

Lotwaon T and 10 AN,

in cnch cose fivo well doveloped longestyled flower bads which
woald epon in the soxt doy were covered with attsr paper bage in the

previens ovening omd labolled. The bage wore roteimcd for 4 doys.

The completoly mutured selfod fruils wers harvested, end the

zends ontreted, oleoned, dried and atorsd mosarately.

o seede vors sown in the rivsery scpavaioly for paising

woadlings.

Fiald plot lechayano and siudy of tho B, gemm"“.iemx

ihe stady of the F, generstion cpd tholr poyonts wore ander-
token o the following heods.

I Morpholocical studiss

11 Study on the wilt discase vesintones
111 Chomical atudies

IV Cytologienl studies
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The detailn of the methede adopted are discueasd bolows

I Hoxd

1 lav.oag

The E‘9 plants vepe rolsed as a ik crep sud the navents
£lepkod on cither sido. A total mamber of 284 Fg pYants were plantod
in 42 rows of 22 plauls in coch row. Twoe rows of cach of LD and
ingepnm pevents were planted on eithor side of the vows of the E‘e
plents. The spacing provided was 1.6 poters es the syread af E,
plots wors expested to be more.
g1 icn

Unly bulk crop was roised and no repliestdion was laid oat.
9 Ippaory

Good seedn frow 3 fruits frow the eame Ez plont were sown in pets
ef wizo 60 em X 50 em. Seeds from one Fraft each of the paronds wers
alge sown in pote. Tho pots were filled with stendard pot wizturs and

pocds wore sown &b the rate of 100 soods por pote
The seedlinga were watersd twice doilys
4 Irspsplontios

Mafn fiold von dag and levelled. Pite 1.5 meter apart in rows

of 1.5 peter distance wore inken. &3 & provontiive mousupe againet
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baetopial wilt dey loaves wore ccllested and Lurnt in the pits,
Ono suell boaketfal of cowdung was applied es hosal dreseing inm
each pit ond was mived thoreighly with the soil.

The soodiinge wore allowsd to stend in the pots for 35 doys.
Hpalthy secdiings wevs trensplanted ol the rate of 2 meedlinge in
oach pit. Viftoon duys afior trensplantotien thimning was done
leaving ene heslthy scediinge in oseh pit. Stondovd vegetable
mixtare was applied twics 03 top dressing, the first 20 Jdeys and
pacond 50 days after trunsplonting ai 50 gme. por plant each fiue.
Thoe vegoteble minture wos corrcodly woislied and applied. Pob

watoring wae done twice daily.

llatniled olservations ou the following choraclors wore yocowdod
for the parents and E‘2 pionta seperately.
¢ ati A
1 Tep root leogih of socedlings
2 loight of somilings
& Height of plants
4 Spresd of plonks
& Nambter of branchow
¢ bomher of flowers

a) fong styled flowers

b) Modium siyled flowesa
@) Short etyled flowers
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7 Hosbpr of fraite
8 Pogpentoge of {rvst set
2 Bize of Lfraib
8} fength of the fyait
B} Givth of the fmait
©) Volumw of tho frait
a} Total woight of fraites from cach plant

8} Trudt index

18 Time of flowering
A1 Area of leavos

12  Germinalion cepacdly of Ié’3 sonds

The dotaals of the woihod by shich ohservaiione were talen in
gisch cagoy ave so follows.
7 Sop.xoat lsnedn of {he seetidiace

The root length of the seadlings woz talken of the time of
trapsplonting. HMeasaremont was made from eollar rogion te the Rip
of he tap root by the scole and throad pothod,
2 Hoight of the scodlinne

The beight of the seodlings was moGsured in cme from the collawy

rogicn ¥or 8ll tho soudlings troosplanted et the time of tmansploniing.



9 Plagt height
The height wes measaved from tho ground levol fo the top post
bud leef, Whe £irst shservation wap takep om tho 20th day aftor

tvansplonting snd submeguent opos at 10 doys invesvol. The last

seasarement was miade on the 70th day.

Meagaremont on the spread of the plsuts waws telen en the 70th
day after tronsplaniation. The tips of the branches whioh provided

moxinsnum opreod wore considered for rocording tho spread.
& Kauder of bropchap

Priwary,; secondnry and teptiory brenches wors covsidersd. The

shuorvation was Sukeon omte on the VOth doy after transplontotion.
6 Iphey of flewars
For coanting the total muber of flowors, tho flovers vore

rogognised asd

i Long stylod flcwors
2 Uodfnm styled flowers and

3 Fhort styled flowers

Count on these typos of fluwers wes itoken 208 socovded
soparatoly. The narber of flowers under csnch galogory wes coanted

starbing from the dato of flowering uptn THth dey after

=)
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tranaplantotion. Tho seanted #lowors wore identifisd Wy tying a
rod thyead on the podicsl of the flowsrs.
7 Mgbeor of fraite

The totel papber of fraits soi from tho lesg and pedinm siyled
flowors ware counted. The count was teken for all ithe feaits
developod from the £lowers which wopo zelanily soonled.
8 Pexcenfnge of fruil set

Pfor the parpose of finding the frait set nerecntage the mmbor
of fruit sot wos telon 10 doys uftor the snecessive connt of flower

wes iolem. The porcentage was calealoted over the tofal mumber of

£lowors.
@ S8zo of the froils
(o) dongth

The Jeogth of the fraits ves moseurod using & thread. For the
parpose of longth, weaeuroment was tolen from Cho base to tho apexs
Average longth of 10 fruits svleeted st pandom from oach plont was

equsidared.

{b) Sixth
flso meamred using o threed. The girth wes weasured along the
contra of the fraits.

32



(e) Yolum

Spepoge volupn of 10 fraits from cach plant wae ceesared

using op ons litre weasuring flosk hy dioplacowent wethed.

{a4) Sofabt

thtars fraite wore hurvosted poviedically ond the totel

woipht of the fruits horvested from esch plapt veonrded.

The tetul mumber of daye firom treusplanting o ihe first flower

biouning wee rocorded for the pusontcl plonts and thoe FE sggroginte.
i3 S¥es of lqaves

The observation was made on the (0th doy efter trareplonting.
Tha arith motie pean of the moosuyements of lsegest B looves wos

tuken. The relation thot the arves of & leaf

in g0 w

followed by Gopimony, (1968) and verified by the cathory was tnde use
in caleulating tho sres of the leavow. Tho distomee from the tip
of the leaf to tho tip of tho potiole wag tolom ap {he longth.

12 Gopminetion copaeity of F, aeeds
3ol

Uandred well dovoloped pacds cxiracted from the fraite of

each plant wns placed In & petridish centaining moist blotiing
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peper. The mumber of secds germinated was counted ofter 14 days
amil the pereentoge of goralmstion rocordaed.

1 Solour of stowm

&

Ppogcnee of abaonee of priclles
Pyuit shepe
Prait eolouwr

@ &

Brait coiour st eaturity

Coonts Bosed on visunl shsorvation ware made.

The 1?‘3 vegrogating plants were rofsed as a hulk crep with

parents on oither aido,

fhe mexionm ond mintmm velno for each observation wers loeatad
end the rango of vaprintion sas found outs, Tho range woe divided
into suitable muber of onusl olamses opd the dota ander sach

obaopvation wae olassified using etotistieal procoduro.

The mpean, standam deviation, stanlupd error ond coefficiont

of vaviation wore also worked out to stady the nsturc of variation.



i1) spolitative chepacters,

thore the czact oumber in osch pronp could be avrived of
chi-aguore test waa npplied to f£ind the goodness of £3it of
aagrogation for forthor intopprototion.

This study of pot caltare esperivent waz laid oat im 170
pote of €0 o 2 80 om in edve. 0F the 170 plontc 160 were Fp
sogxopntes and 20 parents, fc. Solopam melonrons vore PLD and
Solemnp melongops vor. insongu, 10 from euch. The pots wore erronged
in smeh ¢ wamer hnt the F’Q plants were in the middle Plenkod on

elther side by the male and fommle porcnts.

Sick soil was collected from the spote in tho vegotable
gorden: whevs egy plants were affocted by wilt disecre wecontly.
%he resains of the affected plomts wore also chopped ond applied
along with the soile Tiw pods were filled with the cick seil amd
one mopth old spedlings wore transplonted., Tweonty days after
treneplontetion 30 gm of staudard fertiliser mizture was applied

to each pot.

The plants wore inocculatsd with the seram talkon from the

discased plonts an the 35th days oftey transplaniation.



Bot watoriog was given tuice doily. The muber of plonta

wilted vors conntod as snd shon wilting was noticed.

& pardom sample of 50 olants were aolopied from the ?2
pegregants fop £inding thoe protedn combemt.

She protoin cestenl wes eetizeted by fieding ont the sitregen
pozgontage end then comverting it to protein pexcoutoge by
mitiniying with the fustod €.28.

IV Crtelogieel ptadios
4 Polien shorility

Jegetocsrnioe stuimng gothed wee used {o study pelien
ptorility. Anthors which woald vpen nsat doy were povored with pupew
tege. Anthers wove eollecisd fros sueh bade opd dusted on thy
slide containing o drop of asetecownine sizein miszed with glyeerive
cod govorad with o covergines. After 16 ndmies tho elides wore
exomined sadop sicroocepe. Tho decply steined pollon grains were
conyidoved ap fortile onoe while thope shick wowe alighily otrained
oy orishled as storile onvs. Counte wore daken from 80 diffevont
rdavescenic fielde ond powvecntoge of storility wrhked out.
2 Pellonsizn

Piides of frech pollen gruims were prepaved inm glycerine

ceotoecraine wediom. The cize of the polion geaing wag meaguved by



EXPERIMENTAL RESULTS



CAPERTMWINTAL RESULIS

I Gnentitative chanactors
Booi loonth of seedlj

The result is presented in Teble II. It has heen seen

that the segregation shserved in P2 is almost typiecal of
giantitotive inkorltanee. The psrenis, SZplspnn melensena vor. PLD
aud Selapun poloncenc vars lnsarom heve reeorded a moan voot lenpth
of 7.8b oms and 17.52 cms respeetively. Uithin each povewtal lines,
however, there is soume variability. Dadb the range of variability
is corsiderebly high for Fg oz gomparcd to the parenty as

indicated by the coefficicont of voristion. The arithmetic meon of
the 1!"2 plants is found to be 11.11 ems which is more mear 1o the
geomeirie moan of the parental values,viz, 11,79 than the

ariilmelic mean of tho porentsl values,viz, 12.84,

ihe freqeency distribution of individuals in Fg appears to
be elmost continacns. The intormediste classes include by fer
the loygest number of individunls with the extreme cinsses less
frequently represcnted. The cxtreme measurements in tho E‘2
are scen to overlap well with the distritmtion of tke parental

vaiues.



TALLE 1X

Troquency distribution for secdling root length (in cms)
of the parental and E’g generations

Claw
SI08

420 D078 To2B 876 10625 11,78 13,258 14.78 16.295 17.75 10.28
8.9C T.28 8,78 10.26 311.76 13.25 14.70 10.26

20,78 02,25

17,75 10.25 20,78 22.88 23.95

¥ X SE

FLD

Insnwnm

o 6 g@ 4 ce L2 4 a0 X J ce =0 LX< oS - 4
4 a5 25 42 87 29 1e 22 i0 8 12 2 1
e "e *aQ ce L% oC 2 3 5 6 1 2 2

20 785 0.23 13.20
263 11.21 0015 21.63

20 17.62 0.50 12.70

Arithmetic weon of the parental velues o« 11.80

Geometrie moon of the parontel values o 12.84

CHE S

N = Totel froguency
T= Apithmotie mean

5E = Stondopd error
OV = Cosf2icient of variation
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The Table III gontaine the mesalis.

Fhe povtigont difforonce botween tho povontal tysea,
Jokopn pelongens var. D9 axd §. pplongens vew. jpsoms, in vospect
of thin chareetor canm be seon most wendily in v commapivon of thedr
respactive woeans which ape 042 e and 4.20 esw peapsativoly., The
i‘g srogonios have the moesn goediing boight of 8.9 ¢sae iBO
vepriehality, o indicuted Yy tho cenfficiont of varintion and the
spread 5 tho histogram {big.I) for the r&g in grontor than thot of
oxthor porents %he ¥y swop is moemoy to the arithostie noss then
the geomotrie neon of the parentsl valses. Mt slmoet all the i?'g
sgedlings appoar to be tallop than ose of tho paronts. Jhue thers
i9 wo rovsvery of this porentel type emong the Fé,; sogregants.
Hosevor the ¥, koo on slwet eoriimoas vardetion vith woll
Poprogsonted intormodiote fypes thos the axbteom ftypes, suggestiog the

guantitotive msiure of isheritense of the clwraetew,
ji! A 2
RBaselta perdaining ¢o the plant height is tobaloted dn
Lable W,
Tho dota prosented (Fig.II) ehow & greotor yonge of varistien
for the plant hoighty the ronge beimg from J0.0 erw o 18540 ens



TABLE IIX

Froguency distribution for height of tho seediings {in caw)
of the parontal and EE generations

Cloe 875 2428 4,70 5.25 G086 620 GeT8 ToBE 790 528 8,76 0.25 5.76 10.250 10,750 11.25 12,75
LI 5e20 4075 Ba28 DT80 6,20 6,78 7.20 7.70 He2B 8475 D08 %78 30.26 10.76 11.25 11.78 12.95

e .a e e an e oe Py ae g 3 4 £ ] 2 e o
ee os .o - 3 e is HA'3 an 61 41 29 i 18 r's 4 o

£3 19 =

Apithmotic moan of the porental valucs = 7.2%

Gepsmot#ic wean of the psrontal values = 6060
Fip E{a Insanun
Total Proquensy o» 20 264 20
Ayithmotie maen e 19.13 8,80 4,30
Stondard evror o Gad? D186 0.G8
C’oeﬂi@ient of > 20,62 31.46 30,48

voriztion.



TuBEE W
Trequeney distribation for piont height {(in coo) ef
parents] and 2‘2 generations

Gla= 28,56 3B.H 45,8 568 05,8 755 855 8B.58 108.5 2308 126.8 E § s ov
9868 08 45.8 008 G5.8 TE.O 85.5 93.6 100,56 115.5 123.5 135.8 ° °

PLD
}’D

Ingemun

a0 o0 o8 ¢ o0 L 2 oo 4 8 6 2 20 !isﬂgﬁ 2-90 70%
oe 2 3 iG 29 62 e8 41 a8 8 & 253 68434 1.06 10,20
3 22 5 <o [ 2] *0 *@ L X L A4 *Q sa 20 4’1.60 1.38 5.46

Srithmetie meap of the parental valuos o 77.20
Goometriec moon of tho porental valwes o 08,22

I a Total frequency
e Arithmetie meon

SoB = Standord orror
CoV = Coofficicat of voriatien



ap oxpected for ony quentitative eharaster. The rongs of
variation in either of the goroats is much less. The ﬁ‘,e wean §o
glightly highor thom the purenial mwans} but, however, it
aprroxivates pore closs to iho arithmotic monp than tho geomotric
moon of tho pevondal values. The variation of Ei’g con also bo goon
to be continuous. A few Fg plents have values similay to thoase of
the payonts, thue indieating the recovery of parental types in
rospect of thie charaeter in the F, genmevation. Fovever, the
interwodiate fypes which are nenrer to the phrcuial mean sye more

mmerous then €thoe extreme types.

Table ¥V prosente the results.

Sne of the poronts, Solomn molonsess vors ipgonum hes alaost
doable the sprosd of the other parent {Plate I). Norphologicsily

the jnsanum plands are spreading typo. Zhe F, moon is found &o bo
in hetweon the parental valace cod is spproaching the aritlewiic
menn of the perenta. However the renge of vawiation for Fﬁ planie
{Plates LI apd ZII A) is mch grocter oe cowpared to tho pavends
ag indicated by the coefficients of varistion ard the gspread of tho
histograms (Pig. IXK), The T, givas o nogatively slowed



TABER V

Troquenecy distribution of the spread of the plonts (in cus)

of porental and i?g generations

Clae 0003 75.5 90,6 105.5 120.5 135,35 160.5 205.5 180.8 08.5 . 2 sp ¥
BEes T3 S0:5 105.8 126.5 135.5 1060.5 165,58 1808 103.5 210.5

PiD 4 & 36 a0 .0 o¢ 'Y .s .0 e 26 St 3073 8.50

E’E . 3 52 87 51 K -4 i3 i 3 so 283 118,83 21.10 106.83

Insamin T3 ve e 2 4 3 4 4 2 1 20 188,33 SeB34 10,31

Apithrotie mesn of the porental valaes = 128,82

Ceometric mean of the paremtal valacs = 116.80

¥ o Total fregucney

£ o Apithootie seon

b.E = Stamiord crro®

€V = Coelficient of variation
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distribution around the mean which approximates the arithmetie
meen of the parents as may be seen from the graphical ropresentation
(Fig. TII), The variation in F, is continuous and theve is recovery
of parental types among the segregants. The intermediate types

appear more freguently than the extreme types.

Namber of branches

The results are tabulated, classified and presented in

Table VI,

Vorphologically the perenmt, Selammm melongens var. ipsanum
is bashy heving high branching nature while the other parent,
8. pelongepa var. PID is erect and sparsely branching. The
parental means ere 83,00 and 30.50 respectively. The F2 segrogants
appear to have an intermediate value of §4.04 as their mean. The T,
mean approximates the arithmetic mean of the parental valnes hotter
than the geometric mcan. The range of variation exhibited by the
F2 plamts, as indicated by the coefficients of variation and the
spread of the histograms (Fig. IV), is mch high. The range even
surpasses the parental extremos in a few cases showing a slight
tendency towards transgressive segregation om either side
(Plates II apd IIIA). The variation in F, appears to be contimous.
Parentel types ere recovered with intermediate types having the

maximn frequoncies. The frequeney curve approximates normal



TABLD ¥I

Irequeney distribution for the pombor of branchos of

the poreniel and P2 genorations

Cla- 45 25 35 45 55 €5 75 85 65 108 N £ s 6w
esem 24 34 43 B4 64 M 24 94 104 114 *
Pm o0 ig 2 L2 “o °e o e o0 o0 20 30.50 @Q?ﬁ 1092
FZ 1 12 B8 "W S 3w 12 16 3 1 283 54,04 Q.98 28.50
Insopas .o ae oo ce oe 3 8 4 oo .o 20 B340 1,59 De 36

Apitluelic moan of the parontal veincs = 5675

Goorwtrie noen of the parental volues

H o Toval feecuoney

% = Apithmotie moon

8.8 = Stopdard oreor
€.V = Copfficiont of varictien

e 50.02
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distribution around the paventel moan es the arithoetle meosa of

the disteabution. This is typienl of the segrogaiion of quontitative

choyaetora.

Yate are prosented im Table VI,

The perents, Sojosmm pelongerp ver. PO and S. pelaprons
var. insovgp have the mean prodastion ef 4% ond €3 long aund modfum
etyled flowers respsotively. The 1"3 sogrogonts hovo tho mean
preduction of 50,08 loug end medinm styled flowers during the sawe
period undor obsoyvation shich fs milightly wore than tho arithmoide
mean of the parental vilucs. Uowaver the epvefficient of variation
and tho aprosd of the histogram sugreats cide runge of varlation for
I, 8y eompared to the porentes 4 few ?ﬁ pleats have the asmo
production eapeedty os that of the parents. The variation of L“‘g in
vospeet of ikis character epreors to bo contimons with extrems
typea roprorented in lesser frosucneies and intormsdiete iypes in
comuratively highor froquencies. & fow plants cre obaerywed to
be thrown ont boyond the oxtreme values ropresented Iy the parcnts.
Tho distribation oe presented im Iig. V dis typienl to that of an

P, population for o quantivative charcoter.



AL VIX

[rouvengy disteibation for the nanber of long epd medion
styled flowerz produced by the porental omd ?g generations

Slo~ 30 20 30 40 & G0 T 80 ©9 200 N ¥ 8.8 6V
BECS i 29 S 49 895 O9 T9 86 8D 109
Pis s 3 i b1 3 'Y &0 s 8G 20 20 %e% 30‘&3 l%aﬁ‘f
I‘g 2 & 37 42 T €8 o8 14 13 A 8553 50,08 0«88 24,12
Tosenun &3 a8 i 2 h | iz 4 o 80 as L 83.00 2.38 1G.33

‘rithmetic mwoan of the parventol waloes » 54.00
Geomotriec moun ef tho porental valuens = 53.10

¥ = Total frequoency
% = Arithmetle mean

8.8 = Blondeyd arror
€.V w Copfriciont of voristion



(b} Shoxt steled, flovers

Jabla VIIY procents the progeny deteibution far the shert

stpled flovors of the poyente and E’E gonoration,

The parené, Solomm malongens vare Aneninm produces
compsavatively lossor nunbor of short styled flowsvs with o meen
of 17, while the S. molpugepa var. PID produces slightly more them
the double, vin, 4.08. Tho wosulis oliaived inlicate that the ?2
plonts have & mean preduction of 00.32 chort siyled flowors which
is sliightly more than that of the better porents The zangs of
wvariction of FE oo indicated by the cocfficient of varistion ip
econsidorably high. Thoe pattern of sogregation shows one aided
tyonsgression and the frequoncy dietpibution exhibits & positively
skowad disbribation. Howevor the varsstien exhibites by the Fg

genoration i3 contimons with extrawo waluce represented less

froquontly avd intersmediate types move fremaently.

Ths poveentoge of shord eiyled fiowers to the total muber
of flowors is worlmd cat for the pawsntel and segrogebing
pensrations and pregonted in $he Table IX. The Fige VI shows the
grophical represomiotion of the nercentoge of short otyled fiowers
rroiaged by ihe powonte and thely 232 sozvegoats.
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PABED VIR

Frequency distribution for the numbor of short sivled fleowers

produced by the parental .and P2 generatiocns
Claw 34 24 28 8 42 49 56 03 0 N % 8.8 6V
8808 26 27 #A 41 48 B8 82 09 18
PLD S P 9 11 .0 T se - e 20 94.85 (.77 10,04
?2 i H & &8 K] 23 7 3 4 ) 3 263 35.32 D88 0783
Insommm i9 i ve e sa e .. »e e a8 17,08 Je532 Be28

spfthmetic meen of the pereuntal values
Geometric meom of the parentsl valaes

N = Total fre-uoenty
X v Avithmotic moon
8,0 = Stendard ovvor

G.V = Copfficiont of variotion

- 2‘&-3&



TABLE IX

Frequeney distribution for the percentage of short styled flowers
of the parental and Fz generations

Cla~ 18,5 21.5 24.5 27.6 30,5 B83.5 36.5 30.5 42.5 45.5 48.6 51.5 N % 8.2 O.¥
soes 21.8 24.5 27.5 30.5 33.6 36.5 39.5B 42.8 45.5 48.5 51.8 54.5

PLD .e TS . .e .e .e 8 10 4 .. .e 20 43,70 0.47 4.80

F2 se 4 5 16 34 49 59 48 23 10 3 2 263 37.30 0.34 14.50

Insanum 7 9 4 . e .o se .e Y] X ae ss 20 22,56 0.48 0.62

Arithmetic mean of the perental values = 33.13

Goometrie moan of the parenmtal values

= 30.11

N = Total frequency
X = Arithmetic mean

S.E = Standard +

error

C.V = Coefficient of veriation
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The pesulis are proscated iv Toble X

The moons of {be mader of the fraits hayvested from the
paponts Solopom reionsons, ver. PID and 8. melongern vare Spaomm
ave found to bo 34.5 and 32.0 revpeotively while the mean of the
Fg plants is recopded as 44.6. This agrecs with the orithmetic
mosn of the poroatsl waloes within ¢he limits of epror. The vange
of variebility in the Pz ia gonsidorabiy high as sompored to the
low veriability in the paremts as shown by the cosfficient of
verictions Tho pattorn of segrogstion shows tranogressive segregation
en eithor directions (Fig. VIX}. Tho varistion is also continmous
with moximan fraqumencigs Jor the Indeymodiste types and o fow l"?
individacle agren with the popontol voluos suggestive of the

muntitative nstove of inheritcuos of the cbazmactar.

Popcortane of Jrail, et

Dats powtaianing to {he porcontage of fmit eot is furnished
in Table Xi.

frenthough the rompge of varietion appeues ¢o o very
nerrow for the pavcots, ¢ho Fa shows 2 very wido range of vapriation.
The sagnitude of vorietion ie inddcailod by o compuvison of

coofficionts of voristion. Somo of the E“E plents spseer to beve valacs



Fabhd X
Treguency distribation for Lhe magber of frafts harvested por
plont £yom the poventsl ond z’g gonorations

1 4 28 81 41 51 63 71 81 N § s. ey
Classes o 9p 35 a0 & 6 70 80 90 =
PLD P i 2 a4 3 va . co *e 20 840 1403  10.30
Fﬁ i & 21 65 81 48 27 3 % 259 G2.8 DJEDG 28.52
Ingnnmm o ae .0 i T 0 2 ey T i1 ] B2.0 1 t?gi 1B8.6&

Spritheetic cean of the poremtol values = 43,26
Coometric awon of the parontel wveluss o 42,80

N w Totol frequoncy
% = fedthmotie pean

8.8 » Stondard orrow
£V e« Copflicient of wvariation



Fupidd XE

Pepouoney distrilntion for the porventsogo of frali set of
the pavontal aod 1”2 penerations

Clo- 28.8 25.B
gzop 20,5 28.B

e 83
w’ggfz
b & |

ve LA ] oo S0 & ;a» 3.4 ﬁ «® L 2 o8 L X e L 2--3 "o g@
i 3 4 ] k<] 15 2¢ 57 44 22 28 4] B o 2ol
-X ] 2 @ L2 L 23 *S -2 J 0 -8 L-4-4 L 2] L 5.4 ‘% E 8 ﬁg}

PLIy r Incosam

Arithwetie moan P .o 42,0 AT 5 G366
biandard errop *® ce fe 34 D42 (.50
CoeZficiont of wvopiation S.68 1434 2480

Lpithmetic monu of tho parcomtal valass « B2.00
Goometrie woan of tho parponiol valucs o 52.08

S1e8 4.0 7.8 4048 43.5 405 40.8 50.8 BB.E Bul.b 0.0 04.0 totnl
Gdefi [Te8 408 43,0 40.5 40,5 BZ.8 BB 885 51.8 84,8 97.5 Erenneney




voyand the lower Limit of veriation exhibited by the lese
hosplng pereut sappesting one sided transgecesion. Yet, the
vapiation iz contimocs with Infervdiate dypes having saxiwnm

frequoncies and extremo olssdes leas frecucnedes. The Fg hean

54

is loms than hoth erilhmetic moon and peometric moun of the prronta.

Lene of the 1‘3 plants represent peventsl typss, Thowe fopots sugposts

the guontiiative mature of inhepitanes. The fimare VIIY shows the

graphiea} wopresonictior of {he 5'2 segrogation.

Drgll size
o) Lapgih of tup fraite
The lable XIT veprosonty the ishalated snd elosgified dota,

The periinent difforsnce botwoen tho paventol typea con
bo seon meot readily in & eoumporiesn of thoir pospoetive peans.
Solorpm splongens vare PED is cherscfericsd by almmet oylindriesl,
clengoted fydils having o moom Jength of 25,8 ¢me.  Soall globoss
shope is chorghoristie te B polongenp vore fppesame Tho mosn
frait lengih of the wild pavent ie found to bo 5,7 cuwe with very
vaprew range of veriation. Tho detn obtnined ehow ruch smil E‘%
miann, viz, 7.2 oo whieh is considorably less thaa tho apithutie

meon ond geometrie meon of tho powental valacs. HNone of the %’2

plonts ahow & groatey frait length thon 14,05 ems which o slightly



TABLD XIX

- - lrogaeney Qdistribution for frait lomgth { in omo ) of
parental and 1“2 generations
b 2 iy}
28 B B 8 8 B 8 8 B B 2 8 8B 2 B 3 B 8 8B 8 B
@ d s hd o * L Ed +* Ld * L] 14 - \d » . k3 4 * - *
g $ 426 6 3 2 d a3 g 858 gy e 58 F g
- I T T R B A O R L T N R . TR
@2 fo B 3 M ] i [Fed o w 2] 0 o ool B 2] & bl 0] w 0 0 0 g
-l -] 0 | &) w 0w 3 o w 0 w2 L) 2 &3 Uy ¥ w o 2 £ [ £ ° -
[} L] [3 - . [ . [ . ° ] O ° Ll . a o * I3 o L v b x‘; WS M A H
G3 L] @ Y [ fal @ 23] o Lt [ vl &3 &3 3 i) > e ] [oee] -+ £ Ll @
E= IR IR 2 €8 @& & a8 o & o & 0 ®
T3
L 7 3.3 o *® o ° L] o L ] ] - o . ] » L3 L) © © L) o [ 2@ 307 Gola 13-0
0y . 2 20 B4 44 2% 11 6 4 3 3 e o a e 8 o s o o o s 283 7.2 012 26.3
Ipganaw: e o . * a ° ° . a © 3 3 1 B R 8 2 . i i 1 20 20.8 (.82 11.0

trithmotie mean of the nepentel volues e 12.76
Goometrie roan of ihe pavenial velues = 077

¥ = Tolal Irequency
£ o rithwetic mean
8.4 = Sionderd ervor
0¥ = Coeflficient of variation
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more than half of that of the cultivar (Plate III B)., The frait
length ranges dowvm to 3.56 cms ard some of the plants overlap with
the imsanam parent. There is, therefore, mo recovery of the other
parental type among the F2 population. As agninst the narrow ramge
of variation exhibited by the perents, the F2 popalation shows &
wide renge of variation as indicated by the ceefficient of variation.
The variation alsc seems to be conmtimous within its range. The
digtribation eppears to be megatively skowed rather then to be

symmetrial,

(b) Girth of the fruits
The results are tabulated im Table XIII,

The data presented show & segregation almost typical to
Fz population for quemtitetive characters. The parents Sglapmum
melongens var., PID and S. melopgena var. insamum have the mean
fruit girth of 10,95 cms and 7.00 cms respectively. The mean of
Fg, viz, 9440 cus is intermediste between the paremtal values
(Plate III B) and approximetes more closely to the arithmetic
mean then to the geometriec mean. The F, is appreciably more variable

2
then either of the parentz as shown by the coefficients of variati‘i%

N
and by the spread of the hiastograms presented as Fig. IX. The
extreme moasurements in the F2 overlap well into the distribution

of parental values. The intermediate types are more mam erous



Frequency distribution for the girth of the fraits (in cop) of
the parental and Fg gonorations

TABLE AXIX

8153‘“ 5‘- 25 6 .(}8 6 t?& 7 05@ 8925 9 .ﬂ@ Q 075 16050 11 325 12 cﬁ@ 12 075 N :;E S .E c.v
sSgen G400 BoTD ToBD Be28 GO0 9,75 10,50 £1.25 12,00 12.75 13.50
PLY se oe o se e o0 3 12 8 e Y 20 1005 0,10 4.28
5’2 o i 14 28 52 72 B 21 2 2 1 253 0ed0 0.07 12.32
Insanam 2 B 0 5 e oo on on Py as £Y:S 20 T20% D18 0,53
spithmotie wean of the parental valwes z 8.00
Gpomotric moan of the porental velaes = 8,70

=

S5
CoV

= Total frogucnoy

= Apithoetie mcen
w Standard crror
« Coefficiont of variation



o8

than the extreme types ohich axe less frogeontly repregsented. The

vopintion apresrs to bu contimecns within its rongoe.

o} ¥oluwme of the frulte

Pata roleting {o tho volume of the fmits iz presented in
Teblo XIV,

The paroptsl woups ere found to roprosent the exivowe wolues,
the cultiver having o woun of 80,08 s} and wild voricty 84.20 nl,
Tho F, populotion appeors te hove o moon (29,64 w1 ) much noaror
to that of the fnsonum porent. The ronge of variotion of {‘2 plents
in groator ee comparsd (o the povents, as suggested by the
eoeffivients of warintion ond tho spread of the hiotogwn ia Pigdl.
hilo samo of the Pa plenta overiap woll dnto the walues of imsemam
poerent none of the sogvogants reprosent tho othor povontel valuea.
Pithin ¢z penge of yvariation the Fg dintribution is contimmens nnd
the distritution sppoars to bo negativoly skowed rathor than

ayemotrical,

The samary of the resulis of the volght i gramo of tho
fraits havvestod ner plunt aro seprosented in Teble ¥V,

The data presented wovezl that the F, mean {004 omo ) 9

intormodiats botweer the parentol means, vizy 2122 gme for MO



FADIE XV

Fregueney distribation for the velume of the fraits (in ml)

for the parental aml ¥, genevetions

Claw Db 38,8 280 305 TeD 42.5 52.5 88,0 65eB 728 T0eH B0 93.0 N b S.2 ©.V
s8e8 10,5 23.5 205 37,0 43.9 51.5 G8.0 6B.8 T2.5 708 88,5 03,85 1006
PLD (X e ao *0 «0 ae Y ea -w 2 2 11 5] 20 82.656 1.4 G.78
Fa 10 59 §8 48 27 0 7 3 b § 2 oo ce se 288 80,04 (.60 35.02
Illﬁ&n‘.lﬂl 2 4 14 e e e Y Y-S LT °es @B o ove 20 2‘502@ 1.08 18,38

Apitheetic moan of the parentsl valoes = 56,02

Goemetric moan of the parontal velnes o  46.57

N = Tetol frouuency
X = Arithmotic moeon
5.0 « Stundard ervor
GV = Upefficient of verintion



TADLE XV

Froguency distribation for toial woipght of the fraite hervested { in goo)

for the porpental and Eg generations

Gla=

28 300 800

6586 80D 950 1100 1280 1400 1550 1700 1850

2 2000 * g.B c.v
N X . N
ascs 350 500 630 800 050 11060 1250 1400 1830 1700 1850 2000 2150
PLD e .. oo 9o 3 7 G 2 2 ve .r ce e g0 1322 38.383 15,37
¥ P 2 18 232 52 40 a3 3 14 i3 9 e 2 i 253 034 21.87 37.26
Ins&mm LYY 1 8 9 e .o a0 .o e Y o oe Y 20 740 24.39 15.44

Apithretic mosn of the paventel valucos = 016

Goopetrie moan of the pavental volups = 893

H = Total freqaency

¥ = Apithostic mean
5.0 = Standaprd error
g.¥ Cocfficient of warintion
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opd 730 guo dor ingopgm. It agreos woll with the orithmetic mesn
(within the 1limite of error) of the purentol valaem. Vithin eaeh

parentsl lincs, however, thore ifo somp voriability. Bat the F, is

2
appreciably wore variablo as indicotsd Ly the coofficients of
variation anld the spread of the hintogrome (Fig. &I, Also the ¥,
variation appouars to bo contimons. Thore Is & elight tondency for
ons sided transgrescion and tho carve of distributicn eappears to bo
mkawed and not aymmetrical around the ween of the poremts. The
intermedinte eclasses by far inmoludo tho lorgost mumber of individucls
while the cxtrowe elnsses are less frecuently voprosanted. Sowme F2

inddviduals are seen to overlap with the pagental volues sauggesting

that the parental types have boon recovered in the FQ genoration,

(o) Drals

& comparison of fruit size index (taken as length z girth)

of the porental and Fﬁ moonts soveols that the arithmetie moan o2 the
porental values is 154,20, the goometric mgon of the percental valucs
is 83.08 and the P& moan fruit index ds 67.08. Tho I‘2 woan value is
eongidorably loss apd £€ agreea noither with the arithmedie meun
gor with the geomotric mean of the pavomis.
Zixe of £loweping

Data axe swmerisod in Table XVI.



TAMLE XVE

Troquency disiribation for eorliness im flowering

member of days from sowing te floworing

of parental uond Pz generutions

€65

G8

71

4

7

50

Classos 67 T 73 76 70 and beyend N X G
) - 7 4 26 76.80 3.75
F, 5 o8 & 51 12 10 253 7555 4.39
Ins&w:m 2 2 11 & . oe 28 T1.886 1.13

Apithoetic moan of the percptal values = 74.38
Goouatric moon of the parental values o T1.27

H = Totnl frequeney

3 = Apithmetie woon
.V = Coefficiont of veriation
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Eventhough the F& mean appears to ho interspdiate botueon
the parontal moops, it is neaver to the meons of the caltiver. The
observations show that there fo graater variebility for PLD than
Snssmunie, but howovery the Fg is more varicble than both the parontel
iinos as indicated by the coeflficicnt ef variation.

af o

ko results are tabuluied, cloasified ond prescented in the

Table EVII.

The cultivar porent has ellipiic lecves while the wild parent
i» choraetorised by small ovate loaves. Tho mocn lonf apeas are
Found to Bo £92.00 o8, cws and GB.OG sgecms vospectively. The ¥y
mecn is intorapdinte, bat ie swen to bo wore close to the lower
parventel valee and ie considerably less than the arithmotie meen
and goomeiric mean of the parontal values. Ba¢ the pengo of
vapictlion cboerved auong the fz segrogants is comsidorably high when
soapared to the parents a5 indicated by the cocfficient of variation.
lpwovar tho segregation is fuund ¢s be coutimucns. It spnecss that
among tho FQ soareganis vwone of tho progouy zascablos the FID
pupont in rospoet to this charagier while many overlap with the other
perental valoos. Eventhough the distribation presonts s pegatively
shoved earve, thove is evidenes to consider that the choracler io
guantitatively igherited.
Gprmination capoeity of E’a secds

%he rosulte eve progented ac Teble EVILE,



TABLE XVIX

Fregnency distribotion for the leaf arven { in ag. ¢2 ) of the
parentul amd E‘g generations

Cloe 35.5 BO0S 65,8 805 05,56 1105 125.8 146,56 365.3 1705 185.5 200.6 216.0 230.6 Total
5808 505 65.5 80a8 08,0 110,80 125.5 140.5 1855.5 170.5 1858 200.5 216.0 2308 248.8 froguenecy

PID ow *e [T e FY 'Y ne 'Y ee 3 4 6 8 ; 4 20
F2 10 &2 72 6o 37 31 8 4 3 s ve »e se .o 288
Inaamm 3 13 4 on oe se s % .o LT ow »e «o e 20

LD ¥, Inserom
Lrithwetic moon co ce 208,20 8&.55 68,05

Standayd error & co 3.863 1438 1048
Coofficient of wariation Te33 25.18 0,08

Apithmedie wean of the porvental values « 133,12
CGoomntric mean of the parental values = 100.80



TABLU RVIZX

Progsepcy distribution for the germination eepacily {in %
for the parental and F, genorations
G7e% TDeD T35 TH.5 TIeD E2e5 8046 535 .
{lassos 7045 73.5 76.5 7045 0245 B85.5 89.5 Ofed W X 5B G
PRy TS e . . 23 2 k1] o 20 8080 0449 D57
32 5 23 48 7 69 24 3 13 268 72.51 075 3.49
Insanua ve .e e & 28 4 i e 24 81800 045 D00

Apithootic woan of tho porental values o Bl.70

Goometrie mecn of the psrontal valaes

M = Total frogquency
X « \vithmelic mean
5.8 o Stondard orror
£V = UgofPiciont of variation

Lo 83068



The cultiver porest Solonun swlongenn ver. PLD show olightly
more gerninotion capacity then tho wild pavoat, S pelonsoue vave
dpsomomss Dut the F‘g has @ still lcss mesn gevpinetion eapasity.
However, tho ?2 genoration show & wide range of varistion ap indicoted
by the gogfiieiont of varietion wvhilo the parontei lines age
eonsidorably Jope vaviabis. Awmong FQ the intormediate tvpes sppoar

rore frequency thon the extrome types.

The stem colouy of the porends Solonge melongopa var, CLD
and B. pelonzens ver. jngngiis i groonx with purple pigmontation.
fmong the ¥y vogrogants o few plunts were irlessely parple while mest

of then wors groon with purple pigmentstion. - few plants were alse
preen withoat purple pigmentation.

The culiiver i8 devoid of spines whilo the wild variely is
armed with apipes. In the F‘g y out of 269 plants 7i wore found
to be withont epinss end {ho rest with spines. This is woughly
approxfueting to 921 segrogotion as shown in Table XX,



[

Tstle SIX showing the X test of gooduess of £4%

Pronotype Dserved Lapd: feormency & = 08 *2
Frogaoncy L
()
Spineless i 2] 4+ 8 1.04
spined 282 100 -8 0u54
¥hilo iho lnsummm parent de inmtensely epimed, the imbensity of

the spines op the leaf and slem of the 1’2 segregonts; ay indicujed
by the mambor of spimes vory widely. Soms of the FE plants ¢ors
found te have 0s awny as 12 spinos on the leeves whilo soms wore

fonnd ¢ posseps only 3 to 4 spines.

Fruit sheon

Vhile Selanum melongont ver. PID bas en clopgated more oF
iegs gylimdriesd fyait, inpontn hew alupst rond, susll,globoge
typo of fraitss Tho menivum sive of the fruil yilelded *y the !’2
segrogsnta i slighliy loss then holf of ke fruit of PID, These
truits ove found to Be olmesd oylindvieal with tapering apex (wore
or loss oblong}{ Viaie TIX B). Ehape of the fraita veried from

this oxitvesa to the globoso type with ell intervediories appevring.
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Budt colonr

The colour of the fyaits of Snlopug palopmepn vers FLD g
doop mzple while S. pelongore wor. insepuy hes feaits with green
checks hnif way from top and the post is whilte. Awong tho ¥
sogvegonta freit with dsop purple, purple, Light parple, light pasple
with green cheok potiorn, greon chockis libe that of the wald paront
etca appeared of which light purple with green in altemate bands
giving o checls pattern wes for more pamerous thae tho others. fvon

within the purplo, the colour intonsity seems t0 vury t0 gomo oxtents

I1Y Wi

OF thg 160 &’2 plant nubjected to artilieiel opiphytotics 29
plants wore foamd to suecansb te the wilt discnse. This v opprozimately

M5 of the total popalation as can he szon in Table Xf.

Tablo & showin
Phenotypo Ghavtres  Ixpdsfres & w Oul} ?12
[t} b
Suseeptible 5B 3756 1.5 0,00
sintnnt 112 1126 i o8 §.08
1580 60 e Q.08

flowover the plants suceambod to the discase af difforent
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stnges of tholr growth.

ALL tho enltivar psyent subjeeted to epiphytotics chowed
the syrpioms of {he Aisense while neng of ithe wild pavent wes

affgelod by tho disenso.
W Seslcal stediop

Table 3T provents the cegrogation fer protein contont in the
aclectod 3"2 plents.

Tho pavonts, Sglauam gplongsns voare PLD and 8. gelogmene
wore ingzmmm  aro found to huve 5 mwe s of 1.810% ond 2.608 of
protein. The I-’2 moon is intermediote botween the paventsl waluos.
It appears that the E’z gevoration is mowe wowicble thop the porontel
plants as indicated by the cooflicient ef variation. %he
voriation olso socmw Lo bo eonbimous within lhe renges Hope of the
segyvegnds hue ainsley veines as ot of Lhe ivschun purents
Bowevery som0 TE plents heve similcor volugs as (hot of the elher
porent. This imlicetes thot tvpos similar te {he frsomis povonts
are ot pecoversd whila the other purentil dypes ove yepresented
auong the soprepants. The distribotion oiivws that the inlermediate
typos aprear move fraguently then the oxireme types.
V Cetologieal sindies
fellen sterility

Tho peoults aps talmloted and nresented in TabledRil,



TABED XX

Fregueney distribation for ihe protein content ( in %)
of {he paveninl and Pg generations

£l
sS808

1.76 1.85 1.96

1.63 1.7 188 1,08 2.00 Z.18 2.38 2.08 2,48 2.55 2.650 2,78 2.85
2605 CelD 2425 235 2,46 2.58 2.65 2.8 2.8 2.5

o £ a.8

C.¥

PID

Insonom

4 6 15 9 3 4 3 oe oo e

LA @ L X J a*e e L X 1 1 5 3

10 1.810 0,017
50 2.212 0967
10 2.860 D008

4.68
o8B0
3.00

Apithmetie mesn of ihe parentol values = 2,355
Goometrie mosn of the porsniel valavs = 2.261

K = Total frequency
X = Avithmotie mosn
S.& o Stundard ermy

€.V w Cocfficiont of variation
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F2

Insimm

Glosses

*

2
0*5

TiBLC skl

Frequency 8iatrifcaiioo for pollen sterility { in f }

5*5

8.5

of parental drd Fg geser&iiens

«im mhil

8*5 115 14*5 17*5 20.5 23.5
11.5 145 17.5 205 23.5 26%5

8 2 4 ®e 1 v
28 19 28 32 87 45
3 3 6 6 2 oo

OriUio&tic woan of the parental values
Geometric scan Nt the parental values

R « Total fro(money

S » iritlaaoiie saean

SJ] m Standard error

QOV & Coefficient of variation

2850
29.5

13

20

253
20

® 14*48

& 14%32

jC s .e

12,70 1.14
19.13
16.18 Q.80

40.15
20.17

22*38
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Pallen storility of the parents, Solanum molonseng vor. VID
and 8. geloygsons ver, Inmasus ronges faom 2.5% 4o 23.8% amd from
.55 €0 20.85 resposiiveiy. Yoms nf tho E, rlunts ghov & high
pollen storility s 20.5¢ uvhile ihe ¥, mean is 19.187 which 1s
slightdy nore thon the arithwetic mosn of the povestal velues.

Fig, XiI shows the graghicel peproscutetion.
falle b<{

ihore soums to be oo difference in the size of the pollep of
the purasts and the E‘g segrogants, &kl of them £alling within the
ronge foom D8.40 10 Suail /a .
Sgadi i3

The molstis bebuviouy ef chromosorps of the ¥y imdividusle
whoss pollen mother colle wore stadied, was found to be noymal.
There wis norrel poising of the hoewlogons chromosomss awd 12
bivalents wore forsed ot pachyiene. During sraphese £ homslogous
chrampaomny senarated in 12 by 12. Tho bohovieur of the parents

were elso found to Lo normal at solesis.

2 “pAESLARCH
/ C“Y' ~ u



DISCUSSION



DISCUSSION

The rasults of tho observations of the poresnte, viz, Solamam
molongepe vor. PLO ond Solamom pelongone ver. jngemm cad the I‘2
progoenies havo been onalysed and prosented. What romsine now is to
digcuss bricefly the rosalis in order to inierpret itho data to draw

valid conclusions regerding the noture of inhorilance of the characters.

The height apd tep root lemgth ol the seedlings beth of which
contribute to the pecdling size wore studied in addition te the other
charactors. The moonsef the 1‘2 for thoso characiers are found to be
intermediate betymen the porenicl valuoes. (hilo the mwen root longth
ia spproximately cleose to the geomeiric wean of the papental valuos,
the mean height io mors clese {0 the arithmetic mean of the paroptal
vaines. The potiern of distrilmiion and tho vange of varintion in the
segrogating goperatien inmdlonte thetd these charsgtors are under polygemig
control and are inheritod in accordance with Nilason Thlo's theosy
of quantitative imheritonco. The non rocovery of the parentol types
for the gharactor, tap root lapgth méight probably be duc to tho limited

mzher of Fa popalation studiod.

Some 0f tho ottribates which contribute to the plant size
stadiod ore the plest height, sproud ond the nunbor of Lramehes. The
mesn plant height, the mean plant spread and the mean paohor of bhranches

in tho segrogating generction ere found to be intermodiate betwoen the
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respoctive parental volues and are found to agreo approximtoly

with pither the arithuetic msan or goometric renn of the porental
values., fThe notare of distribution, the wider vapiability and the
reapporance of the perental typos in the Fg gonoration enggeat that
theve charsebers uze quantitatively inhorited and that thoy are
governod by polysonic systoms. This io dn a(gracmnt with the vicws
of Rag (1906); but no fuhibitary cotion is noticed on plant height
as saggested by him. luthre (19564) claimed thet the height in
Niecotianz was on oligogenic character with completo dominanee and
Tayel gt al. (1959) reported thet tullness in torato plants was
monegenicnlly controlled. Neithor of those lLypoiheses are {n sgreomond
with the preascnt findings whore it ie suggested thai the plank height
ie govornad by polygones. Eventhough ihe segregation for the pamber
of bragclies show a elight iransgression towards the higher value,

tho distritaiion eyrve tonde lo Lo nermal.

The findings with respect to the stem colour d¥e in agroement
with the atudy condueted by Janiek and Tepolesky (1563) in vhich eten
colour oppears to e controlled by coeplementury jgonss which are
incomplotely dominsnt. & distivet gradaticn of colour is moticed

from intonsc purple, parple to greon.

The roszlis on the size of leaf show that tho moon leaf aren

of the T, progenics is closer to that of the jngengm porent. The
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13

ipsspom ine emalior leaf awes as compared te the othey pdrent whieh
Biag pot boeonm recovered ocpong the segrogants. Howover, tho pettomn
of vogregation indiestesthe geomtitetive potare of ivheritunge of
tho charactoys It oppenys thed the jusapmm poront carries somo
ishibitayy factors vhieh nct enmietively op the loaf size. This
ohaorvation, in penersl, io in eceordance with ¢the findings of

Rao (39@6) ™

Hagivars ond Xido (1038), Mhon end Romsan (1063), Copinpin
ot gl (1963) cud Mowusiche oo (3066) reported that spinimess $a
oge plants was Joninsnt over non=spiny neture and wap monogenically
inhorited vhich ic ciniiay to the presont cbsorvation amd is im
vepionce wilh the wesalts ebisincd by Babs Rao (1065). Uowover, the
intemsity of ihe spise iz feund to vory very wache Shis mst probubly be
due to tho action of modifiers on the pene primopily comtyelling the
proseneo op absonee of the spines. OSiwmilar rosults vore rocorded
by Neyasimhe Ioo (1060). According to him thosvariation in the

intenaity of spincs requirved Curther sindy.

Tho 2levers wors classified boased on the etyle longlh inte long
astylod, medium siyled snd chort otylede Hrishnomvorthi and
Subremanion (1064) observed that out of the toilsl flowows preduceds
39% wore shoxrd styled flowers. The rosnlts of the prescnt investipation
aro alse in sgroement with thie finding. They also obsorved that

under potural covdititns 27% of the flowers met fraite. The presont



iovestigation doos mot ngree wih thie finding of tho above sulthers
ond records o moown of 47,57 frait set. Howover, the total fLlower
production mmd the pewguntags cecarrance of short styled flowsrs
appear o be governed by polygence, The orithmotic mwesps of the
F‘J gonorotion for theee chovasters ave intoracdicte beitwooen tho
respeetive parontol values and the distriletion cusves for 5‘2 tond
te bo noxuol.e Tho highor veplebility ds indiested by the highor
coofficiont of Wri&ﬁmﬂmﬁ the continuous distvibulion suppord tho

agoamption that these chavacters ere quantitetively imhowited.

Tho ¥y progentes otudied by Gopimony {1908) did not show
significent differance in respeet of pollen oizo ond pollen storility.
Iho Fa sogregants do not show ooy difPercnco in the pollenm sizp. Tho
mosn pollen sterility fow Pz goneration o in beiwoom the peromtal
values, bul wore cloan to the fpscuem pavemt.

Obgorvations on frail longih, girth clong the contre of the
frait and velumo of the fruits ore reoorded. In Solomum molongenn ver.
YID the £raits ape long while in L. pelopoens vov. jnsomam the frults
aroe suall and globooo. Gopinomoy (1068} rocorded F, plonts with
intormodinto fruil size which ovo epprominmctely close to the geometric
mean of tho psrontel voalucs. Tatebo {1943) obtadmed E‘2 progenies
following o positively okewed curvo about the geomotric moam of tho
parvents. Capimpin g al {1963} observed meniiiative veriation in



fruii shape in segregating genuratfone. In the prosent investigation
while the Fa moon frait leagth s oach less thon oithor the geomstrie
mean or the arithmotic mean of the parontal values as opposed to ihe
above findings, the mean 1’2 value for the givth of the frait
approximates with the arithmetic mean of the porents. Nope of the
sogrogants recorded the frait longth exhibited by the cultiver pavent.
Ihe nize seews to vayy fren the srithmotio moan of the parents dewn
to the size of tho fmits of the wild pavent. Similor results wore
recorded by fao {3006) who exploined ihis 8s due to the complementery
inhibitary fectore contributed by tho jnesmum porent. The eultivor
parent did net posscus any of those inhibitors ond this was indicated
by the sogregation for the frail size in tho hack croes studied by
Boo (1068). The prescot shsorvations also appesr o agrec with his
findings. Several ivhibitavy foctors vhich .ct cumalatively appear
to inhibit the frzit in its zcmuiring higher fruit longth. Ilowever,
the varfotion within the limits aro scon 4o be contimucus suggestive
of quantitative matuse of inheritance. The mopwpecoveyy of the other
payentol type might appser to bo due to tho insufficient mwbor of

sogrogante gtudied compared to the large namber of inhibitary factors.

Tatebe (1043) reported thet different gonos wore found to
control the longth and girth of the fmits. Thie seoms to be the case

in the prosent investigation siwo. The i“g moan agroee with the
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aritbmetic moon of ihie purental veluee for lhe givth of tho fiuitlse.
The I"2 is apprecicbly more variable than either of the perente. The
poarental tvpes are vecovered among the F2 progenies with the
intermediate types veoresented more frequently. The variation is
contimous. These Peciors suggest that the character is governod

by the polygenie system.

The fyuit iudex of the ’Fa progenies is seen to bo less thom both
the arithmetic end geowetric mean of the perental valwes. This is not
in agreoment with the findings of Gorth {1914), Heughtaling (1935},
Bitter (1997) and Yac Arther and Butler (1938) in tomato and
Toteke (1943) in egy plants which is probsbly duo to the ivhibitary
agtion the jpgimm porent on the genes primapily responsible for the
frait longth as montioned carlior. Hhan and Ramsam (1953) cstimated
5 pairs of genes to be governing the frait shape. In the presgent
investigation the shope ef the fruits is seen to vary from glebosae
(similor te ipsanum parent) +o almest cylindrieal with all gradations
in between. Therefore, it secms that the fruit shape is governed by

HRAY ZeNeSe

With regard te fruii coloar Gopimoney (1008) veported thet
the F1 wae intormediate having fruits with purple and greoon. According
to Nogei gt al (1926) the ipheritonce of frauit colour in brinjal was
in itself complex, I{ appears that the inheritance of fruit colour ias

complox and depends on the two charaeteristics, the skin coleour amd



79

frait colouw, 88 roported by Sombumdem {(1067), Favple, purple
streiped with 1ight groen, green siviped and light groen striped
fraite eppeasr in §’2 progoenies whilo the purple fruit colour shows
inteonsivo vagpintion indicating tho ifnflnonece of modifying geneo.
ihis observation ig ~leo in agreozont with thoe Pindings of

Sambonden $1067).

Gopimoney {1968) found ihat the F, plante recalied from the
same parontds ao iu the present investipetion, were intermediate with
poegard to their pretein contont in the fruits. The F.?, mesm is aleo
observad Lo be inmbteruodiove. %The distritution of tho sogvesating
progonies is combamous with widor veriability. The presomd
jnveastigetion he. given an indication thot tho protein content of l%‘a
progenios i conirellod by polyponic systomsg but hes to bo confirmed
by Lurzher Livostigations.

Tho waubder of frulis produced smd the tetal woight of the
fralts produced sye sven to be governed by nolygencs and inhopited
quantitatively, The Fg neons of the ehoractors agros with the
feopostive seithmptie mosns of the parentel values. Iwonthongh the
Bistribution cnxvo Por the ioisl wolght of the fruits is alightly
sxewed  and the ceprogation shows & transgrossive tondency, the
digtribation tands to bo mormal. The vapriebility owbibited by the

sogrogents is considerably high end is contimuens. Yhis ie in
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agreemont with the findings of Fue (1066). Drentbough Gopimeny (1088)
obtained bigh heterotie offects both for the mumbor of fruite
praduced ond for the total weight of the fraits in Fz generution,

it is pot noticed in the 1‘2 goneration to any cxtent.

x

f disens el

s

1he moot irportont seouonic sobjeet of tho study has been
the study of the nature of isheritance of the resistemve exhibited
by the F, hybrids etudied by Copimony (1968), towerds the wilg
discage wirtich s of vory frsquont occurvonmee in thy iepslity. The
3’1 tybrids shoved vesistanco inspite of artifieisl sap‘t@hyto%iea
sapgesting the genetic vesistance of the progemies. Sazeki of g,
(1067) saggosted thet wilt disecse rosistamce in egg plants wae poly -
gemieally conirolled. .o opposed to the vicwz of Sozald gi a)
{1964) ond in agreowont wizh the 2indinge of Sinelair end
allow (1065) in cow pon end Civalli ond Alexcuder (1606) in ftomits,
the progsent fnvostigation suggowts the monogonic conirel of the
wilt discase vecistames, the vesisiond nature doing deminunt over
sascoptibility. Tho pemsibility of impreving tho culiivera by
introducing vosistongo to wilt disecoge by hybridisation from the

vild paront &3 suggested, es mentioned by Dendrves {1058},
Oytoleciend otod

In egrpoment with the findings of Gopimony {1068}, the paronts

do not show wny barrior for hybridisation and tho genonmie



difforentiation botweon the two ie tmt/high enoagh to produce

any storility borrvier vhich pyevont geno exehunge. This is in
agreoment with the findings of Swaminathen (1840), Miltal amd

Thadurd (1951) ond Megoon gf 2L (2082). Imo (1066) recorded

high fortility in thoe E‘2 genoration iavolving the samo wild paront.
The porentel varistios in the sogregating generation, otadied in the
present investigation, shew high fortility, frec crossability and
high reeombination. These two vorietics eleo have the sumo
egologieal profercnces. These fagis sugpost that the wild parent pood
not be classed inte a separate spocioce as rocorded by lLinne (1808)
apd Tosharg (1632)5 bat ¢an woell be considered under species, pelopgena
apaigning statae of 2 variely as los bLeen done by esoveral workers

like Voigt {1824}, Bonthom ond Hooker (1805) snd Hanee {1022).
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SUMMARY



SUMMARY

The prosemt imvostigation wes corried out fin  the Divisien
of Agriculiural Botany, Agricultnral Cellege end Research Institmte,
Vellayani with 2 view to assess the mede of imheritance of eertein
choracters in the hybrid between the gultivar, PID and the wild
variety, insonmm of Sclamem melemgame L. with special reference to
resietance to wilt disease. A deteiled study of 26 charaetors of
253 F2 generation plants aleng with their paronis was carried out.
Separate studied wore made for csscessing the mede of inmhoritance of

the resistance towards will diseasc.

0f the eheracters studied seecdling aize, plant height and
sproad, mumber of brenmches, leaf size, flower produetion, fruit size,
namber of Praiiés praduccd, total woight of the fruits emd the protein
content of the fruits are found to be guantitatively inherited and
appoar to be under the conktrsl of polygenic systems. Hovever, the
agtion of inhibitery Sacicrs which imflucnce the fruit length 2nd leaf

size z§ alse observed.

The stem eolour and L4t colouy are seen to be govermed by
oligogenes. The franit colour, however, appeors to be affected by both

the skin and £lech coleur of the freits.

The presemt siudy slss reveals thai the spinimess in egg plants

is menogenieally inhorited, spininess heing dominant ever nonspiny



patures The reiion of thoe swdifving goncs is alse indicated.

Tho ronoponic coatrol of tho rosistouce to wild discase in

egg plonta is ales rovealed by &he prosont investigation.

The Finding thot the rosistonce to wilt discaze shown Wy
the wild pavent o eduply inhiordted cud is controlled by a single
gonpg the pesistapee vowewds the disetes hoing denivmnt ovoer
museoptibility, is of grend ceonomic iwportange. The presmid
inwvestigation alse roveals that there is no borpley in bobridisicg
the eulbtivar with the wild pavent which carvies the gonn for wilt
disoane resist e, 29 ovidenved %y high fortilily, froquent
reconbinntion and free gono exciunge. Yhoro isy therefove,iswvense
peope fov imoroving the cullivers of egp plonts Wy incopperating
the geno for #ik% vosistonee thvough lybridigotion with this wild

pavent snd by a cories of book crosses with the ealiivars.

83
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Pige I

Tige IT

iilstogrem showing the distritation of

nedght of sdedlings of povemis and ihe
¥, hybride.

Histogranm showing the distvilution of
heolight of P2 end porent plonte.
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Pige. IiI Histogran showing iho spread of the

F2 and the parontse

Pig, IV listogram showing the muwber of branches

of the F2 and the pareats.
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Fige ¥  ilictogram showing the nowbor of long and
woedium styied flowers produced by the Fz

and parents.

Fige VI  Ujigiogrom showing the pereentage of the
short styled flowers produced by the F2

and povonts.



80

[<1<]

50

40

30

20

0

80
70
GO
IS
u
50 2
o
3
12
40 g‘t
[y
30
20
10 I

PLD

FREQUENCY

-

PLD

F INSANUM

®

INSANUM




rIG. VII

Histogram showing the number of fruit
produced by the F2 and the parents.
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Pig. VIII Hilstogran showing the parseniege of
the fruit set of the F' and parents.

Tigs XII Histogran showing the pollen sterilily

of the i‘g and porents.
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Fige X1 Higtogram showing {he total weight
of tho fruits produced by the Fg and

paronts.

Bige IiX Sistogenn showing the givih of the

fraits of the Fz and! parenis.
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Tig. X  Histogram showing the vslume of the
foudts produced ly the ?2 wd paronts.
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PATD X

Protogroph shewing tho porent, Solarup pelengene idon vors
Parplo Long Patta.

Fhotogeaph showing the parent, Seispun mlongops Mnn vare
dngupag.






PIATE 1X
A Pwetegraph of ¥y plant
B Potogreph of 7 plant






PATR I

A Fastogreph of ” plant.
B Metograph of the fruite of the paremis
(on oithar side) and the 7.



