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Plant fereecters wcro using hybridization as & method o f 

improvement of coltivntsd plant® well in edvmm o f the discovery 

o f Ifendotiun haws in 1390* %hridisation between cultivated crop 

plant® and their wild relative® is a potent tool is the hands of 

the breeder in improving cultivated varieties* the wild relatives 

compared t© their cultivated varieties possess ®ny desirable 

characters life* resistesc© to post, disease* drought and unfavourable 

conditions* In a wide cross involving such wild plants and cultivated 

varieties as parents the breeder expects to incorporate the desirable 

characters ©i the wild relatives into the euliivars by genetic 

roeombin&iion in the progenies* as {jyhrldieailoii provides the tool 

which new reeorablnfttlons are effected*

&  mw eases each hybridisation works involving interspecific

or eiail&r alien crosses arc not an easy tosh as various isolating 

seeiaasalsss are in operation to bmp the two group® o f plants which 

arc genetically apart* la this respect* there is no ©boolate 

correlation between the degree o f similarity in morphological characters 

and the effectivonas© o f isolation terriers between the two groups 

o f plants* this is evident from the fact that while in certain 

intorvariotsl crosses the progenies mre found to be sterile wfails
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in certain inioreposifie crosses the Fj progenies wero fertile  

and have becos* valuable natertssls for farther investigation «nd 

production of Hats' asjfl osoful plants. The success of crosses 

involving wide relatives depends on genetic relationship apart from 

other factors,

The etady of tho Fj o f & cross between Solarem ra»lon?w»m 1, 

(euJtlvars) and Sal»twn laolonaena I>, var. ineaanip waa carried oat 

in the Agricultural College and heseareh irscstitate, Velloyani, daring 

190?»1968, with opociol raforeaeo to tho character* lifeo reaistoncc 

to pest act! tUoocsea, hotter fruit production etc, and has boon found 

to he hotter.

Certain ececwateally important characters like hardiness, 

wore fru it sat, resist: nee to post and disease increased branching 

etc. are inherent in this variety which Most o f the high yielding 

cultivated varieties of egg plants lock. As a port of tho long torsi 

brooding prograaoe to transfer these desirable qualities to the 

cultivated brisjal varieties tho »>r<*e«nt investigation cas taken up.

The object of tho present investigation ia to study further 

tho breeding behaviour of tho Pg segregating gonaratioa with respect 

to 80EB8 of tha isportaurl character* of the cross between Solsnan 

nolongcna vnr. itepla hong JJatta end golomn nmlongona var. inenmra.



REVIEW OF LITERATURE



HfiVI&J OF UKEll'i.loan

1 Contra o f oididP-jad-diatrihution

Coxburg (1832) considered Solanua gploacona (egg plant) ae a 

native o f Anfeoyaija. Be Candolle (j.888) opined that egg plant wae 

known to India since ancient tinea. Vavilov (1028, 1931) indicated 

that India-Eurao region as the centre of origin of egg plants. 

According to Socpson (1930) S. aolongena is  indigenous to tropical 

Africa. Filov (i940) and Coulter (1942) considered Indio as th e  centre 

of origin o f £. m°longgwa. According to Bbaduri (1951) the presence 

o f a large number o f cultivuss and wild rolativss in tbo lndo-5\ir*B 

region strongly supports tho view of Vavilov. Caronbas (i902) 

considered India m  the centre o f origin o f S.. molongona.

2 Taxonomic position o f S. aslBaflggS, tinn.

Tho family Solanaoeao includes tho cultivated hrinjal plants. 

From the economic point o f view Solatwceao is on iiaportsnt family, 

for i t  includes a  large number of widely cultivated plants each ae 

tobacco, potato, tomato, hrinjal, ch illies etc.

Tho genus Solamm has been lo ft  practically unchanged since 

tho time Clarke (1883) published the classification o f Solanaceae 

in British Flora, later, Bitter (lO l?) classified tho gome Polamm 

on tho basis o f the proeeneo or absence o f tubers into tuboriforoua
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and non-tuberifsrtMS groups* Hausior (l817) bifurented the 

gOiMO into Solaimm and iK'cionifaea which was followed and 

amplified by Bitter \1P20), Santapau (1047) transferred bix 

out o f 28 species indigenous to Sadia from gems Solemn to tho 

now genus lyeinathus.

The gome Solonun consists o f approximately 2000 species 

out of which about 100 ere tuberifereuc and the rest aon-tuboriferous.

-’oleums; melon gens L.tea a large number of cultivated forms 

or races recognised principally according to shape or colour of 

tho fruits* l-'itw (1940) has classified these various forme, both 

cultivated and wild on agro-ecoloj,ieal basis. According to f i le r  

(l04O) tho different forms o f S.* mvlonEom B. are grouped in 3 

sub-specio». Ho conaiderad that tho wild forms are found only in India, 

'these forms which wore cboracterieed by extremely b itter and 

inedible fruits were put under a separate sub-spueios molongona B.

opp* agrestia F il. Four other sub-species o f S. rnelongena B, ara

1 epp. oaeldentalc

2 spp. acteBl&le

3 ®PP* nalestlnium

4 spp* ttrabieo-itallcua

Shaduri (l95 l) considored that a ll the twenty two Indian 

species of ShoI immm would fa l l  into two natural and distinct groups 

or saetion as*
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(a) Species which are without spines

(b) Spacieo which are armed with spines.

Solnnnm nnlontmna Linn. belongs to the section (b) (Ehodarif 195l). 

Based on the morphological eharaotera he considered S. mo.lofigena linn^ 

ii* M W lM h  &. S. indionn and maecanil as an

assemblage o f related species.

3 Taxonomic position of Selawum molongena. var. Inconnm Frain

hinne (1806) awl fioxburg (1832) gave status o f a separate 

species as 8. inaanma to the variety insawaa of s. aejfiBaiaa.

Clarke (1683) Bid not separate this variety from the parent species 

S. E.nIoggena Linn. Voigt (i88d) and Seatham and Hooker (1885) also 

considered insanum under S.. irolonaeaa L.

drato (1903) aedc mentions of two varieties o f S. melongana 

ee variety eacalonta and insanaia and described S, ltielongona var. 

inariiiiin as a very prickly horb with quite round fruits. Suable (lClB) 

described §,. malongona var. insanua Prain on identical morphological 

terns. Haaoa <1022) considered inaanam as a variety o f S.aaloncena.

hhaduri (l9S l) considered S. aolojigcm var. ins anan ea 

related to the cultivar S. molongena and bolievod i t  as one of 

the ancestors o f the cultivated typo of §,. aolonnena.
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fiao (i860) while quoting BtabMas (l96S) has stressed 

the view that the taxmans/ of the gem® Solanma wae sisleadissg.

However, melt confusion s t i l l  ©sisi® with rogart to tho 

tasonaoie position of this wild variety of egg plant.

fiventhcw# m tw  woa-hors oss £nter*speei£ic and intorwupiotal 

hybridization have hoes reported in tho non-ttiberiforous group 

of Solanam hy different inveetigatorB« none of thees ess on as 

ejaensive seals ae in tabariferoue group. Also «»»!«• rstivoly fee? 

reports have boon known with regard to tho brooding behaviour of 

the aon-luboriferoas group.

The S o iio « io g  i s  an accoutre o f  the various attem pts made 

by hybrids.Su.tioa fit inter generic, interspecific owl introanecific 

levels and ilioi? vomIIs.

'>. Inter generic crosses

Only voiy few worlsa have bson dono at tho intorgeaori© 

level involving Qolanan aod cone of then have hem  successful.

Miva fiL a i (1608) attempted tho following five intorgonorl© eroosee.

I SolMsm. iatearifolta s ?’e$6jBto viftboftoaft.

s §L> siisaMj&aii »  M m m a S im  a a m tea tm
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3 fcrcoBorgieara eacaloatiaa x S.raolongena

4 Ca-oaicum aamata x S. aoloagBtm

6 Capsietaa annaam x  S . intagrli'olla

She ^posses wore possible only with the help off plant 

hormones and in ovoiy case the F̂  was s ter ile .

Krisbnappa and Ghetma Veoriah (iOC*i) atiemted an 

intergenerle cross between paeudocapaicaa and Capalcnn annum; bat 

found unsuccessful.

b. 2 td sx -w s^ Iku s ,K sm s^ l

Tatabo (l627) attempted a cross between £> gmlongona and

S,o integrifolia .

Jorgensen (1028) effected a cross botwaen S. nigrum and S. 

latenm and got a oterile further producing an aaphifliploid 

which proved to bo fertile *

Sarvayy© (l'*36) crossed S. xpntliocarown with S, roloneona 

treating the polonyono as pollen parent and obtained a hybrid 

which was vary vigorous in growtht bat fru it sot was found to be 

very poor.

Gllison { V )3C>) attempted a cross between S. nigrum end 

E* nitidihaeeatum. She cross resulted in failure.



Tatobe (i930) conducted crossing between |&4^an&faliBHt 

w ith  S, welonnena* Hie Fj was completely etorilo*

Flagiwara and Xlda ( i 93B) effected successful crossing 

between 8. £* MstatiLMiSSa fest the Pj wae reported

to be partially sterile*

fbdtfoef. (1642 and 1943) made crosses between £• donglag.si 

and S3* nodiflogniq and obtained male sterile hybrids.

Tatebe (i944) mad® crosses between S* Bcloneena and S.tajs&g&l 

a a d  § >  Mtm tiisMm . £• t « £ E g £ .

batergaard ( l 848) studied the nature of interspecific 

erossability in © diploid, nine tetraploid and seven hexaploid 

species*

Swaminatban Ci§49) effected crosses among the species 

£• Inoanam* <5* sanfchoearimta and §,* and found the

hybrids ranging trass coe?>let©ly sterile to completely fertile  

ones*

Hshdwitia (lOSS) rs&de crosses between i.* guinea® and 

£« n̂taaM using ioteiiaa as pollen parent* The Pj plants obtained 

were exactly like the female parents. Though the Pg plants were

variable a ll cf the® were well developed and strong*

The works of Miwa g l  gj, (l9b8) ana fioi (l9S9) support 

the view of fiagiwaru and lida*
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lined rea (lOSO) fsbtainct? intarapeeific hybrids between S. 

motoanena ansi S. nrandiflorua and expressed the possibility of 

introducing tlse perennial habit and resistance to certain pests 

and diseases, to S. ®3l8£IE2B&*

ifegaon u i a i  <198a) reported that sine dibasic species of 

Solannn whoa® creesability wae studio;!, v iz. S,. villoeun.

s, c.atUiafl» £« l&saa, &  bM;#bb> £» gM ao, £• laauaioae.m 

S.. rubraa S . oohretaona nnfl S. retroflexagi. crossed readily with 

each other to give rise to fe rtile  hybrids except in tho ease 

o f IL* retroflexaia, Also regalur Mendelian segregation could be 

demonstrated for a number of characters with firs t segregating 

generation*

Kbsrallsh and Itopp (lC03) tried the following interspecific 

crosses,

1 3, jncIcaCBBa. *  S.* tiltt  -  semi sterile

2 S, itielongann x S,. ind tenia -  eomi sterile

3 s. uiolonsrona x  G.. taanosaEi -  cross unsuccessful

4 g.« ganosoa x  S., cilliatan -  cross unsuccessful

5 §,< molengena x S* eillatum cross unsuccessful

6 S» iwdlenia x S„ raamaars -  cross unsuccessful 

? inflienm x S., c ilia  tom «• e rose ansaccesefal 

6 silo  s ]i« nanoatHB -  cross unsuccessful

 ̂ S.* cilo *  S.O clliatnia -  cross unsuccessful



Capinpln, lande mil Rtnohoo (1903) effected inter-apoeific 

crosses batwoee S, m»lomtena hinn. an! S. cuninall Donal sail 

obtained highly fe r t ile  Jj and plants. Krialinappa aad Chence 

Veeriah (l984) attested a large mater o f interspecific crosses 

and the result obtained are as fo llow  s-*

Croneoe t e i i&

i S . indicant *  S,« Bolongena Successful

2 Obtained healthy needs
tut Fj plant did not survive,

3 £• iM sJam s' *  §.♦ s&tagg&a partly successful

4 §.. 2S3E&8SSESB51 a S* SSJSBBSSSl Weak Fj plants which did not
survive.

5 S.. torgjct s s. Indiana Gross saceessfal

6 Not esjceessful

7 S. hhaaiam.n s j>,. toraoa Not successful

8 Mmaieram s ii. ictiib Seeds aborted

9 a- .iffiiissua s i.asalfaiiaairiUB Shrivelled seeds

tiahu Bao (lGG5) obtained fe r t ile  hybrids of S,. incnsmm s

s. g£&£t>gana. and £>. aalafifiSBk vaniaasnaffl *  &. s8Btli2£Sima«

Narasiinha liao (i«66) obtained fe rtile  Pj end Fg from the crosses of 

a ll combinations strong S. ggjjuipana. (ca ltivor), S. nelongona vag. 

insama end S» jpoprepg. Rspove aril Georgiev (lDGO) crossed 

S.* JSSlSHKSIS- varieties and S.. m s .  and obtained Fj. Fg and Pg
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generations* Pal and Kajbi (lS06) obtained interspecific 

hybrids by crossing i.. celongean and B. g$£o,

C Jtptraenecific crosses

Though several intervarietal cronsots with S.. nslonaena 

have been reported, ooat of thou ore in connection with study 

o f  Uoterosis* &oi® o f the crosses are rovieood here.

Swasiisftttea ( l9 4 9 f, Uittai and Bhaduri (i05 i) obtained 

fe r t ile  hybrids from creases, S. m ln n m m  var. insnmun s S. 

a-oloagen". var. ootangj and S. siqlongom var. ineanum x S.aolomzona 

ealtivar.

•irgikar (lOS2) crossed a now variety of S,. iaelongona var. 

balseranaiB with a few Gujarat varieties of £, ts o p m ^ m  hat 

failed to get fru its.

Aaoaycwut! (i960) o ff ee ter' cross batween g,. iseiongana var. 

tfynad Giant and S. Baloagena var. pusa purple and obtained fertile  

hybrids.

Siai (1959) pside succoasftil crosses between S. nel oncena 

(oultivat) and g,. roolqngowa var. i nsanwa.

Magoon sL  £ l ( 1062) obtainod fe r t ile  hybrids from the eroeaea 

involving §,» g»el(»opmK» (ealtivnr) §.• nala^amn var. insntana and §,. 

pqlongena var. satsjisi-
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tojk l C.cr and Ral (1964) effected successful c roeaaa 

botwssoa §,. m lm m m  (long parplo) asp. occidentalo ear.

X §.• mlmmm. (white variety ) «sp. Buhsontenenin. 

var. loucoum.

Krishaappa and Chennaveeriah (1064) effected the fallowing 

crossess

Craaa Hoaalt

1 Soi-'mm IndioBa {race No.SiS) * 
§L« iwlicaai {race Ao. 70)

f e r t i l e  hybrid

a Solamit indicom (race No. 17) s 
il* jndicinp (race No. 70)

Fertile hybrid

3 S, iwdlcuM (raco No. i t )  s
S,. iniiicopi (race No, 109)

Sterile hybrid

4 S,. indicua (race No. 17) z 
§,» indicua (race No, IS8)

Unsuccessful

S. iaolongesa (race No.20)
Unsuccessful

3. inheritance..of characters

A. Eissm & aM m

Bailoy (i832) found that in egg plants hybrids between green 

afcsoBOd white fruited varieties and purple ateisaed very  dork purple 

fruited parents» had purple tinged shea end purple fraito .

Halstead (l916) separated purple colour into ,,ttro classes, 

naaely, light dependent and light independent. Ifo indicated that 

there would be different intonsifcica of this colour characteristic 

particular to varieties. Shrtber rooro, the purple colour
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dleapiwastd to a large exiosst* i f  not totally® as tho traits 

mtare and was replaced 6gr a dull yellow# Striped fruit group 

whom Grossed with white fruited mm* he got f^o slightly 

striped# l l i «  the striped variety was crossed with purple® that 

Fj, was purple sad only a &mll fraction o f stripped traits 

appeared la Pg indicating its roceasivenoaeu Shea white variety 

ua© Grossed with parpl® he got the Fj a ll purple traits8 hat in 

Fg fear type® mm observed * v is . purple®, pink® green and whit® 

in the rati© ©fi @4 is 3* I suggesting that two factor® were 

responsible Mr ih© ©spression of the characters. According 

t© I&igai ©t, && Ci®2S) the it^mrltmm of fruit colour in ferinj&l 

was cobles.

Sella Cl932) reportod that plant® fruit and ©rolls colour 

sad striping of anthers wore simply inherited showing 8# S rati© 

la Fg with cot oar and striping hoicg dominant over absence of 

colour and aos striping. It  was not clear whether those character© 

wore controlled %  a single factor or by several completely liaised 

factor©*

Tatahe (i®0©) reported dominance of psrpl© pleat colour 

ever green of the scarlet egg plants.

Kagiwara and IMa (l©38® 1989) explained the inheritance 

of aathocyaaia pifpoats is  stem in a crass bo tween &,« Aa&figgll&lAaff 

and §,, tmlammm.* Use F̂  had greea etc® and Fg gave ®reeae l i^ t
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purple md, purple plants*

fat©!© (lf>33) ©teJyiisg iatervario isl cresses So ogg pis#® 

found that dork garpl© plant colour was monogenic ioolsaaat <m» 

both green era! liggtt purple plant colour* II© also propftsei the 

following $actors is explain Ike segregation obtained is  hybrid 

progenies t** P -y a dominant footer far tlie production o f dark purple 

tra it skis sol violaceous corolla^ G,» domtaoot factor prodaeiftg 

gmtm traits skim <*M ligh t grem flesh* I>;® doBlmnt factor producing 

dark narple fru it sMsa*
i

fatobs (i§44) crossed d ifferen t eoloarod varieties is  ®§g 

plant to forsssiaie the genotype o f d ifferen t varieties with the tra it  

©©Soar saeh &a Aosh&m with green variegated fru it% Oseribawa with 

purpl© fruits* Etakosbiro with tM Ic  fru its* l&uato-ao anti Aossasu with 

gmm trail®* K® foaai that purple colour m® dominant over groan 

variegated a®3 green variegated is d«®lnant over whlfo* Hat Kaoio-a© 

asfl Aotsasn {bath groca) behaved d ifferen tly  in crosses with green 

variegated* i©» Msh$m» Thu o f tho cross between -  AoshiE» 

and l&uto-a© ssaa greoa variegated is  fru it colour and the w  in 

the ratio o f 3 green variegated s 4 green* Unoxpeetetlly* in the 

eoaliination between Aoahlaas end lonasa tbe was dark misple and la  

Fg, 36 lark parpio* 21 green variegated &n& 7 green trait© ! plant® 

were oh&orv&A* According to hi® ©tody ho found that til© influence
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o f 3 gasea { G, V and D) «ae necessary for the dovelapnont o f purpi® 

pigasnt to tha skin. %  a gone for the production of groan shin and 

light groan flesh and Gv, a gene for gresn variegation were also 

aeeomsd in addition to 0, P and 3). B® suggested that the probable 

genotypes of fiansea, Bhnto-ae ami aosisii* would ho 

CCppDOGSgvgr, CCWddGBgrgr and CCi’PdaGSSySy respectively.

Pal and Sing!* (l940) reported that the intensity o f purple 

colour in I j  was intcKiediato between parents in egg plants.

Ki*n end Karaaa (l953) indicated that purple and green colour

of the stem are goy n;*ed by »  single gone pair . Besides P another 

factor Q rsonjtted to groan fruits whirls was >>nto<int to whit© whore 

6 war bynostatie to P. Xho striped Vs noti-striped condition 

fru it deih.ntisii upon a s'iisgle gone pair 4a. Xn the presence o f both 

G and t» *■ was reooonsible for a  raoaaic condition o f the fru it . Ko 

lin f»ge was dctrrtcd between P» G and *1.

trsfeiwera &aS 'chads Ctt5?) reportod that purple colour is 

dttoiDimt ever ysljo-*,

(toffi) reported that red, purple-, and pink fru it colour 

ware deaiaanfc over green.

Capio^in a t  (J963) found that purple fru it was rtoainant 

over gracis »ud bhodod a spadifiad digenic typo of inheritance, Thsy 

aleo showed that purple pigmontetiors was dominant oror green.
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danicls m& Tpp&lQ&kt (1963)* based on crosses among four 

varieties* reported that tho aetion of two ccsplemotitaty goao# was 

necessary to control the occurrence of pigment In a light dependent 

action, ffeeso g®m@ mm Incompletely dominant m i distinct 

gradation of fru it colour occurred as the nntnher of dotainsat alleles 

increased from tm  to fear*

Sedbmdtm (i934s 106?) reported that purple hypocotyl© c o t e  

was Bionegeisie dosEtent ©vor green and also found that trait colour 

in e®  plant was determined by two characteristics* viz** tho shin 

eelour and floats colour* Ife also imported that purple* parpl© striped 

©nd colourless skin constituted ©a© allelomorphic series while green 

striped* light green striped* green and white floeh colour# constituted 

another allelomorphic s#ri«a» la hath the series tho gone sequence 

represented the order of dominance*

®- imXtJIms.

fatohle (1943) imported that in crosses between round and long 

fruited egg plants* tho plants had fruits approximating to 

geometrical aaoa of tho fruit of the parents while In F  ̂ generation 

a rang© of fruit shape occurred following a positively showed curve 

about the same raaou ae in F^» B® believed that at least 3 partially 

dominant gems controlled the shape of the fruit* But tho exoet manner
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o f the inheritance o f  f  r a i t shape was sot indicated • Re also gnv# 

eooe physiological explanation fo r  the length end width d ifference 

ftssomiag that they wore governed by two separate en t it ie s ,

Khan and Beams (l9D8) estimated S uairs o f  genes to  be 

governing the f r u it  shape,

Capinpia sL a|, (.1963) reported that progenies had fru its  

with intermediate aise o f  the fru lte  o f  the parents m i sheared 

quantitative variation  fo r  th is eharacier*

Karas £s£ia Ha© (1980) reported that in the cross Between long 

fru ited  and round fru ited egg plants0 the Fg progeny did not represent 

the parental ©setrestate hat ranged from an intermediate s izo  to  that 

o f the reand fru ited  parents. Ho attributed th is to  the strong 

iah ib ita iy  e f fe c t  o f  the genes brought in  form B* a^Iongona var InBPnaa 

(round fru ited  — parent) on the primary genes con tro lling fm&it 

length in th© eu iiivara  resu lting in  tbo reduction o f fru it  length,

Gopitsacy (1968) in  crosses between &• moloiasmna. (cu lt Ivo r) 

and S, melorsgem var irtaaiMam found that in the generation, tho 

fru it  ©la® approached the geometrical man o f the parents rather than 

the arithmetic mean.
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isagiwara am' (l»3S) stiooed that the presence of spines

on the stoa ecd loaf o f S. latearifeliaia was doaisaa* over that in 

£. taeiOBgana.

Bias and Hoessbb (lS83) reported that spiasr condition uas 

BBOsoaanic do!ai«j»t over acBStiinees.

Sapispin fli, (l9S3) found that oniny nature sea doaancat over 

Eoa-opJn®’ nature end «a» raoiKsgeriieslly inherited*

f««j»iaha Boo (4909) reported that tho prooonce of opinos on 

the leaves of tho egs plaote «oe iSotenaiae'S ty a singl® dodii^ct 

gene. Ke else found that the intensity of ©pines vary sucb- for 

which he did aai offer oty capiaGfttion.

Gepinoiy (1908) found the ^  giants to be spiny in the crosses 

5x.tween_S. neloaganje (aaitivars) a»3 osJi&SS&P W >  toeq»w»..

J&raslofia Use (iS3S) reported that tho flowering habit and 

the RSiuro of jwtol tip wore f'oaogcaajcally controlled while swat 

o f  the othar asasijdiolostcal characters were tinder polygenic control •

Smith (i08 i) okt ibgtsg (1930) classified tho flowers in @m 

pleats with regard to the position of stigjsft in relation to authors, 

into lanss-otylsa and short-styled flowers. They showed that fruits



Baaed on 'she aoasoreajssnts o f style Bal and Singh fl048) 

farther classified thot short styled to short styled and pseudo 

short styled and Indicated thot only long styled and psetu'o short 

styled flowers normally nroduced fru its while tho short styled 

flowers fe l l  o f f  and seldom produced fru its.

Hrlfteufisorthl and Satm»»niam (l934) classified 4 types o* 

flowers baaed on style length as follows <

1 Short styled Style is rudimentary

2 PBeado short styled Stigma cobibo apt® half way o f the anther

length

3 hediom styled Stigaa cooes upto the anther t ip  level

4 long styled stigma eomos well above the anther tip

They observed that out o f 1451 flowers 47$ wore long styled, 0$ aaodiuia 

styled, S'p pseudo short styled and 3 0  short styled while 

liithukrlshnan (l957) found that percentage occurrence o f the different 

type o f flowers was 22, 12, 16 and SO in samser and 25, 5, 16 and 84 

in winter,respectively. According to hits the frequency o f 

occurrence o f tho  particular type o f flowers in different varieties 

varied in the two reasons.

wars formed only from long~3tyled flowers.
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Soltis (l93 l) reported that 5®$« o f abort select flow©** sot 

fra it  when band potlte&fofi while Bal sad Singh (i043) observed that 

tho short styled flowers did not e©t frait is  nature.

J^ietsfwasoril^f asd SaferasGttieo (1954) efeowoi that atgctcr 

natural conditions 21 per oout o f flowers sot tm lt end #3 per cent 

of those mm isma long styled flowers»

Feporo- (1068) chewed that the highest porcentag© o f fra it

sot fas observed when the stigma was above tli® author tip#

Sssij m im  11964) reported that in egg pleats the natural 

eroceing is  from (U? per cent 4© 18#© per ©out of which an average 

of 0*? per cent was inter plant crossings#

0bore9 §J, (l065) in an experiment to find the best Bsothod 

o f golfing in ferinjal fcnail that the eabroldoxy cloth hags gave ih© 

highest fra it  set of 83.0$ followed %  perforated batter paper bags

with 56*6 per eemc#

Pal and 0@vald (196?) reported that the percentage of fru it 

set ia  an Interspecific cross increase by 2-3 fold® fey excision 

troatsaant on the pistil®

Schmidt (lS3§) reported that the character o f m r lim m  was 

doairu.nl and transgress iv© is  certain egg plant crosses# looay© ^gggj



showed that production o f twin fru its  characteristic to a 

particular varie ty  was dominant. Reddi and Subramonian (1954) 

reported that cluster hearing nature o f Guttivanga is  due to the 

production o f  long and medium styled flowers both in the central 

and la tera l position o f the inflorescence.

Nassarellah and Hopp (l963) showed that the cluster bedsing 

habit o f S. j j i  1c which behaved as dominant could be transferred 

to the egg plant and suggested its  practical u t i l i t y  in breeding 

programme.

9. Study on nest and disease resistance

Davidson (l935) reported that green varie ties  o f egg plants 

wore gonerilly resistant to w ilt  disease.

Hutton et aj. (l947) showed that the f ie ld  irasunity to Fusarium 

w ilt  was dominant in tomato crosses. She F^ plants were completely 

dominant and were immune. In Fg generation a preponderance o f f ie ld  

insanity was noticed so that the expected 3*1 ratio  was exceeded.

S incla ir and Walker (iS65) in a study of inheritance fo 

mosaic virus in cowpea, showed that the resistance is  governed 

by a single dominant gene.

Clarks (l955) reported that in tomato, disease resistance 

was genetically controlled and that character o f resistance was



dominant over susceptibility and linked with the production o t  

6!t»ll fru its.

Itamirce (1969) suggested that hybridisation between egg plant 

(cultivars) and S.grnndiflorum might bo useful in introducing 

fesietanee to certain pests and disease in the cultIvors.

Suzuki, Sagahara, Kbtoni, Todafa and Khirtwda (l!)64) obtained 

quantitative inheritance in brooding o f egg plants, for resistance 

to Psoadomanae galaanaoiariun.

Acosta, Gilbert Mid Qinon (l964) in a study o f berifab ility  of 

boatorial w ilt resistance in tomato reported that in nature plants 

the resistance was controlled by recessive gones.

Cisulli and Alexandor (190C) reported shot a single dominant 

gono was responsible for resistance to 0 btrains o f 'J.M.V. in tomato.

Bandall (i960) found that resistance to diseases in tonato

was associated with morphological characteristics.

Srnzuki (i@6?) in his studies on breading o f egg plants suggested 

that h3ctorial w ilt resistance in certain egg plant varieties is 

hereditary.

10 Cytology

(i925) showed that different varieties o f &. rolongena 

cultivated in tfapan have 2n «  24.



Vlioorin m & Simonst (1S27J made a report o f the chromosome 

numbers la  the mn-feiber forming S o la w m  species os Sa *  24.

Jorgensen (iS28) reported the existence o f epeeles with 48 

and 72 somatic diroaosoaes in soma o f the unarmed species especially 

those belong to the section Moralise. tfeadari (l028) reported the 

gametic number as IS in 4 Unlanam species., is . £ . trilohatms.

£. t e t l s s m  s. &yaaS2» s . fflg£tefflaaMte» *o»singa (l934j reported 

that a »  84 in S. winiatdm and a m 36 in £. irfmM. sfegocis end 

Swaaiaatfeais (l©6?) shooed 24 to ha the somatic chronesoras number 

in several species o f Solpraa..

JtmaUi dmcel (1934) could recognise ailoaat 6 different types 

of chromosomes in the mitotic plates o f £. mslonsona. In the 

early stages of oeiosia 3 different groups based on length of 

chromosomes, a ll with medium centromere, ceaid be recognised by her. 

She polntac? oat that a single loag chromosome stands out 

conspicuously is  a l l  tfca cells at different* stages o f ssiosie. 

httch a long chrowswsw is characteristic to maty genera of tha family 

as observed ty iorley (l926) in tomato, helling and Blackesleo ( l922) 

in Datura, and Jasoki &$emi (t932) in NieuaSra.

dsaaki Aimpl (i9S4) observed regular meiosis in iseloaaetia.

(2n «  24). Studies conducted at the Boa© Hesearch lnctitato, Calcutta



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

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

occasional formation o f m altivaleats and univalents in  meiesiB.

Swasainatkan and lagoon (2062) Reported that constant occurrence 

o f closed typo o f  ring in an inters pee i f  ic  cross between S+torvuia 

and S* Hanidan an? concluded that thoso two species d i f fe r  by a 

aegraantal interchange*

Caispinpin aj, (l06d ) found that in  ami Fg progenies 

obtained Ly crossing with d iffe ren t specie© o f Solonim with 2c »  24 

©hrouKiacmes* so io s ie  was regu lar indicating, complete homology*

i<ai (1959) studied the chrojaosoiae uBrphoiogy in  8 S.Erelonmgaa 

va r ie t ie s  including var* insamra. and also tm  in terva rie ta l crosses* 

In a l l  va r ie t ies  tho d ip loid  number o f  ehroxaaaome* was found to 

be 24» Oat o f these 2 ©edisaly constricted ehroinosoiaes bear 

s a te l l it e *  Ho also reported that in soe*© ce ll* ' of var* in*am«a an 

acentric imgm&t was c lea r ly  observed*



M A T E R IA L S  A N D  M E TH O D S



wxaaxtti MuiiimB

p r m m t  a t ia d y  w a s  c a r r i e d  o u t  t o  t h e  B i v i e l o n  © £

^grieetliaral Botany o f the ^gricnltoral Colley and Sesearcb 

Institute. ¥oll&yml daring the year 1063-1868. two crops were raised^ 

one for studying tho Inheritance of characters except resistance towards 

w ilt disease m& other fo r  study lag the ssheritfiMwso of resistance 

towards w ilt disease.

Materials involve# in tho present investigation consists o f the 

cultivated variety of mlmmm  *4nn.f via#t S.taelongana war. 

ftirplo long Batta (ass# es HB in tfeie investigation fo r  convenience)* 

&m wild variety* jgfctgflafi rsslsmm. var. j f e m  ^ i n  ««#  the Fg 

generation plant© of the erase between thee© tm varieties using the 

ealiivar as the fa&al© parent*

flie Fj hybrid generation of tho cross between &Plaaa». giolonvona 

var. PU> end fjoleasm m lm m m . var. inaamaa was studied in the 

division o f Betas®* ftgring tho year a98?*«S8 C%»1b»e^* 1968). fhe 

seeds far the Eg generation an# for the parental plants wore obtained 

by selling the flowers In the above study.

the jsorphological description of the parents is sutasarised in 

fab le 1.



TABhE I

3 Habit 

S Plant height

3 Stem colour

4 Foliage colour

5 loaf eitss aaS shape

6 Spisisa

7 Inflorescence

8 I lover colour

0 9tl® » colons*

SO Fruit shape ana 
colour

8ract, tahy and opes

113.00 es»

light parple on lateral
branches

lark green with ssurpl® 
tints and parplo veins

largo, elliptic

Spineless

Solitoiy

ftsrplo

iterpl®

long, sloop parplo, 
taming dall yellow 
on ripening

£. asIaBsssa* war. 
insuma (w ild)

Highly spreading

41.00 CEO

Purple pignontoa

Eteri: green with purple 
veins

Snail, ewot®

S’igteaatod spines on 
leaves, stsns and 
calyx

Hgually solitary,
rarely ia cysaos

%rplc

stwpl®

Snail, globose, with 
green check on white, 
turning yellow e» 
ripening.



37

'd l

galiaamn gclowsmna b, (ea liivar) end its  wild variety under 

osportaatatieu osd their hybrid® ere se lf pollinated trader natural 

couditieas. But to ensure againat creae jsoilioatiea the following 

nethod woo adopted.

dialer Vellaynni conditions the tfee o f flosor opening and 

dehiscence o f anthers were eimlianaons «sd wore found to occur 

between ? and 10 A.M.

Jn each case i lv o  well developed tang-styled flower bads which 

waild open in tho ssxb day wars cowered with hatter paper hsge in th© 

previous evening ana labelled. Ibo bags were rtrtainod for 4 days.

She completely ootured eeifod fruits wore harvested * 4°d the 

seeds ©stncted, cleaned* dried and stored eaourately.

ils© aeede um»  sews in the fi.ji-ae.is separately for raising 

seedlings.

Field plot teohaaip© and study o f the ĝ generation^

Ifce etafJy o f the t n generation and tholr parents wore under-' 

habaa in the following heads.

I  HsrpheSogisal studies
I t  Study on the w ilt disease roeietone*

111 Chosieal atudlea
W Cytologieol studies



She detail* o f the methods adopted a »  discussed holew#

S iav t>in»,

The fg  plaata were raised as a halfe crap and the parents 

Slanted oa either side. A tota l mater o f 264 plants ware planted 

in 12 rows o f 22 plants in cash re®. fwo rows o f each o f PU) asd 

inaapoa parents ware planted oh either aide off the rows off the f g 

plants. The spacing provided was i.S  m i s t s  m  the spread o f 

plants ware expected to he more.

2 .MAsa&tea

Only halls crop was liaised and no replication was laid oat.

S Wirtterv

Good seeds ffrosa 3 fru its  fro® the oaao plant were sown in pots 

off also 8© cm a 50 ®a» Soei© f r o m  one ffrait each o f the parents were 

also sown in  pots, fho pots were fil le d  with standard pot laistura end 

seed# were eossn at the rat® o f 100 seeds p o t  pot.

The seedlings ware watered twice daily.

4 ZG2agEl££6£te

Main fie ld  was dag and levelled. Pite S.S raster apart in rows 

off 1.9 eater distance ware taken. As a preventive ssastire against
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bacterial t i l t  dry leaves wore oolleeteJ end burnt in the pits.

Oae a *  11 boshetfal o t  cowdung was applied e s Initial dreesteg I s  

each p it  and was nixed thoroughly with the s o i l .

U»a aasiiliDgei wore allowed to atand in the pots fop 38 days. 

Hoaittiy seedlings worn transplanted at the pato of S seedlings in 

each pit. I'iftson tlsye after transplantation thinning was don® 

leaving one healthy aoodiiaga in oach pit. Standard vegetable 

mixture was applied twice as top dressing# the first 20 days and 

second SO days after trucsolonting at *>0 get. par plant each tins. 

She vegetable mixture was correctly woirhed and applied. %fc 

watering was dona twice daily.

Detailed obBorvatlono on tho foliosing characters woro recorded 

for tiis parents and Fg plants separately.

1 Tap root length of seedlings

2 Height of seedlings

3 Height of plants

4 Spread of plants

6 Staler of branches 

6 bushes- of flowers

a) long styled flowers

h) Medium styled flswera 

c) Short styled flowers



7 ftinbpr o f t s n it e

8 Pereantngo o f f e c i t  set 

© Size o f f in ii

a) length  oS the fru it

h ) ©isth o f tho fru it

o ) Voltrao o f tho fr .iit

d) ?otal m ig h t  o f frtiite fsesn cash plant

o )  I m i i  index

id  S im  o f flowering 

i t  ••««& o f ie&vess

i s  Gemination capacity o f seotla

She details of tho method which ehsca'satioa® were tahen in 

each caso. eve aa follows,

3 the BnciUiawB

*1ie soot length o f tbe seedling* mas tafeen et the time o f 

tranapUniing. Measareaoot was ends tr o a  c e l l a r  region to tho tip  

o f the tap soot fey the scale ana thread Method.

Tha height o f the seedlings was seasased in c m  from the collar 

region for a l l  the seedlings transplanted et tho time o f transplanting*



3 1

%0 height was aeasared from the ground towel t& tb& top ©set 

bad leaf. Sis© f %mt ©teewatlon wao taken m the t*OtSi day after 

transplanting bsM mtmoqumt ones at 10 days tsforrol* Use lost 

aseasaretBent was ©ado on the 70th day.

Sfeasaroront on the spread o f the plants «s© takes ©a the 70th 

day a fter transplantation. Use tips o f the branches which provided 

ettxieatfi spread were considered for recording the spread.

2*ri*as^t secondary and tertiary branches were considered. Hi® 

observation was taken once on the 79ib day after transplantation.

For coasting the tota l nwjber o f tlower% the flowers ware 

recognised as a

1 t o a g  gtylod f l e r r o r a

2 Stedltns styled flowers and

3 S*hori styled flower®

Coont on those types of flowers was taken and roeorfiod 

separately. fo© mmher o f flowers under ©sob category was counted 

starting from the date of flowering apt© 75th day after



transplantation. 'Sbs aeantcd flowers wore identified by tying a 

red thread on the podieal o f the flow®*®.

She total m « * « »  o f fro&ts sot from the long and medium styled 

flowers were coanted, the count was token for a l l  the fruits 

developed froa tho flowers which were actually ooaataa.

8 Ssrcentaae o f fr a it  set

For the purpose ©£ finding the fra it  sat nereontago tho number 

o f fru it sat was te ’*on 10 days a fter the successive count o f flower 

wes lakea. The percentage saa calculated over the total saassbsr of 

flowers.

(a ) Unwrtli

She length o f the fruits was measured using a thread. For the 

purpose o f length* HKMtmrenent was token fro® the tea© to the a pa*, 

•‘vorugo length o f 16 fruits selected at ranfloa tv m  each plant was 

considered.

(!») Clrth

Also aeasared using a thread. She girth was measured along the 

centre of tho fru its.



Ce) M m

Awes?age volwrn o f 10 fruits trots. oaeSi plant was Essaaared 

using as on* litre  aeasaring flask by dioplacGtaent nettied.

(til ffoigfat

Stetars fruits wore t»a£VOBtO!l periodically ntstl tho total 

weight o f tho traits harvested frosa each plant recorded.

She total number o f day» fro* tressBjilantiag to tho firs t flower 

ulowaii>§ osiis rccsrdod for the parental plants and tho 1% acgjtogaufcss.

11 i s m j a U a m s .

Hie observation was aa«?e on the COth day after transplanting. 

She orith .actis Beau of the noosarQBsiito of largest 3 loaves was 

token, tho relation that the area o f a leaf

in 3fi.ee «  latwrth-gf -ibft-laflf...fn-ca.- jt  .bcaMth. of. tho l oaf. lri.cn
1.5

followed t*y CupisKffly, (l06e) and verified fey tho authorf ©as code use 

in esleolatlng tho area o f the leaves. Hio distance fros tho tip  

o f the loaf to tho tip  o f the petiole woe taken a® ttse length.

12 Gemination capacity o f P. seeds— ,      Ill W |. p.II I

J5andrort well developed eaofie extracted irons tho fm ito of 

each plant was placed in a petridish containing; moist Hotting



2 ^

6 ^

paper* The nwsber of seeds gossiinaied was caantod after 14 days

aswl the percentage o f gosmiaation rocorelsds

1 €©l©«r ©£ etee

2 1*resence of absence of prickles 

8 Rmit shap©

4 limit colour 

§ Stuit coioar st e&tarlty

Coonts based on visual observation were code*

The segregating plants were liaised ©s a balk crop with 

parent© on either side*

i )

Sis© M^leu® and ajiaisasa valae for each observation were located 

and the rang© of variation see found oat* Tho range m& divided 

tote suitable muter of espal classes and the data under each 

observation was classified astog statistical proeodara*

The a»an© standard deviation^ eiaaterd error ©ad eoefficiest 

of variation mro also sorbed oat to study the natnre of variation*



v.i!oro the osaet number Its each groap could ha arrived at 

eM-squawa test was applied to find the goodness of f i t  of 

segregation for farther interpretation.

I t  gfeidr o f n i l*  disease resistance

this study of pot culture esperieient pas laid oat in 170 

pots of 60 ms s SO cm in alee. Of the 170 plants 160 were i'„ 

segregates and 20 parents5 le . So1om» nolontrona war. PI® and 

gelaania aelonaona var. inaanaia. 10 from each. The pots were arranged 

its each a Harms? that the Pg plants wsro in the middlo flaafeod oa 

either side by the male an3 fem l* parents.

Sick soil was eollectod from the spots in the vegetable 

gardes where egg plants war® affected by w ilt discos® recently.

$h® resoins a t  the affected pleats wore also chopped tad applied 

along with the co il. Tiie pots wore filled  with the oiek soil and 

one month old seedlings wore transplanted. Twenty days after 

transplantation SO ga of standard fertiliser mixture was applied 

te each pot.

The plants were inoculated with the serum token from the 

diseased plants on the 35th days after transplantation.



Stet w aterin g  m  g iv e n  tw ic e  d u l ly ,  H ie t e a t o r  o f  r .lta ta  

w ilte d  M r ®  ooaated a s  and slsea w ilt in g  son n o tic e d .

& rando® sample o f SO plants were selected from tho Eg 

esgwsgant* for finding the protein content.

Hie protein content' ms eat toted ly  fleding eat the nitrogen

aszfoeatago ami then co n vertin g  i t  to  p ro te in  percentage by  

t a ilt ip ly iB g  w ith  th e fester 6.2S.

W Cytoteglcal Btadlo»

-ieetectaw iae s t o ia s e g  » tl» e d  ® a e  used to  stu d y pollen 

D t o r l l l t y .  Anthers which wsaid open n eat day were carored  with paper 

t a g s .  Anthers were collected f r o ®  such bade orsS ducted o s tb s  

s l i d e  o e a ta in ia g  a  drop o f  aeetoearaino s t r a in  mined w ith glycerin ©  

sad covers*! w ith  o © w e r g la s s . A f t e r  IS  m itn ies the s l i d e s  wore 

exosBtaoa andot? M icroscope. Hi® deeply stained p o lle a  grains were 

e o a s i t e e d  ae fe r tile  ones wkllo iiiooo which se r e  s l i g h t l y  strained 

as? s r ie k le a  a s  sterile a n a s . Goaatn wer® taken f e e ®  30 d iffe r e n t  

e le ro a e a p ic  f i e l d s  aa3 percentage e f  ster ility  aorW  e a t .

2 M a r l a s .

Btides ©f fresh pollen gratae were prepares! in glycerine 

eeeiaeeralBS ‘sedlo®. The pise of the pollen grains mo smeared ty



E X P E R IM E N T A L  R E S U L T S



EkPESmtiiMU BESULTS

The result is  presented in Tallin I I .  I t  has boon sees 

that the segregation observed in Fg is almost typieal of 

quantitative inheritance. Tho parents, Solamira melomnens var. FID 

and Solatium raolonLena m r ,  taam a  have recorded a moan root length 

o f 7,85 cms and 17.82 ems respectively. Within each parental lines, 

however, there is  ao m  variab ility . Bat the range o f  variab ility  

is considerably high for Pg 00 compared to the parent* as 

indicated by the coeffic ient o f variation. Tho arithmetic mean o f 

the Fg plants is found to bo 11.11 ems which is rare near to the 

geometric moan o f the parental values,viz, 11.79 than the 

arithmetic mean o f tho parental values,vis, 12.84.

The frequency distribution of individuate in Fg appears to 

be almost continuous. The intermediate classes include by far 

the largest number o f individuals with the extreme classes less 

frequently represented. The extreme measurements in the Fg 

are seen to overlap well with the distribution o f the parental 

values.
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Frequency distrilsiii©© fo r  seedling root length (in  ©©as) 
©f the parental gM  Pg generations

Cla*»
ssse

4.25
5.75

6.76
7.25

7*25 8*75 
8,75 10.26

10.25 
Si .75

11* 78 
13.23

13.25
14*75

14.76
10.25

10*25
17.76

17.7©
19.25

19.25
20.75

20.75
22.26

22.25
23.75 N X SB CP

PH) OB 6 1© 4 o* *• DO o. o* «« oo 09 0. 20 7.85 0.23 13.20

t 35 25 42 57 20 16 22 10 5 12 2 i 253 11.11 0.15 21.63

Î flowns; DO 2 8 5 6 i 2 1 29 17.82 0.50 12.70

Arithmetic sssan of the parental values © 11.80 

Geoasiri© mean of the parontel values *» 12*84

U 9 Total frequency

friths©tie soon
SB a Standard error
CP a Coefficient © f variation



M»e fable I I I  contain® the resalts.

She p s rtto o a t  d iffe re n c e  beisraess th a  p aren ta l typea*

Sotfflsag iaalftna«r> var. t*W end g,. walaiMnaaa was*, inaanro. Is respect 

o$  thlo ©Ssaraeter can be s e m  m s i  readily to b  tsosm H w rn. o f  their 

respsetSve a»aa3 rhleb art- tfiaiS vm  fss»3 4«M e-m rcepeetivoly. ttte 

£g progenies !» tv  tho w»st ®®#<Uing haiglrt ®2 8.88 eea. Bsa 

trarfeisailiye no isdtouted fey ihe coefficient of variation no! the 

spread o f the feietogsaa for tho I*g» ie greater than that of

oather garosst. I'he ifg sec* is naurer to the orltboetie oaaa than 

tho goowtrie iao»n o f the pareefol vateae. Hat alaaet a ll tho F„ 

ecciUisga appear to bo ta ller than am  a t  the parosfcB. ‘Awe there 

la ws recover of this parental type emsng the t-g Beeregaato.

Ifoawer the Sg tea an elsnst eaelinMns variation with wait 

roprotsoateJ intomiaiot© types tbon tho eatsoae types, saggestsisg the 

qjasntltaiiire nature of Inheritance af the character,

Basalts pertaining to the plant ie tobalated to
Cable IV.

tfea data presented (Fig. II) ehor a greater range of variation 
far the plant feoight, the range Sseteg from ®.5 m  to S33.B « s



TABUS I I I

fmqaewy diotribation for height of tlm &m8llags (in  cm) 
of the paroatal aM generation#

Cla
sses

3*?®
4.26

4.25
4.75

4.75
8*25

5.26
5.18

8.75
0.28

0.25
0.78

«*75
7.25

7.28
7.75

7.75
8*25

8*25
8.75

8.75
0.28

©.25 9.78 
©.75 10.26

a@*25
10.75

10.75
11.25

11.28
11.78

11.75
12 .25

t *• «* #♦ •»* *• ** ** 2 3 4 © 3 1 2 •#&

2 *• ♦ o ♦ ♦ 3 2 10 21 30 81 41 29 15 18 7 0 12

3 l i 7 1 i

Aritlssetie asaas o f ifco parental values »  f  *21 
"  1  Geesaetjrie saean of the parental values *  0 .6 0

E & m » .
sm

*8 Jasasaa

Total f*-e<iuenfî  •• 2© 263 20
Ariifeaetie ©son •« 10.13 8.39 4.30
StanSayd error . . 8.47 0.16 0.09
Ooefiie&eni of ** 20.62 31.46 10.12
valuation*



XVoqaeney distribution for plont height {in  ens) of 
parental ssS  F„ generationst£

TaBLS IV

CJgw
8S@S

25«5
35*5

65.5
45.5

45.5
55.5

@5.5
65.5

05*5
7505

75.5
S5o5

85.5
@3.5

95.5
105.5

3.08.5
115.5

110.5
125.5

125.8
135 .5

N I  S.C C.V

PH) • o OS o » 99 09 • D . . 4 8 8 2 SO 113.50 2.00 7.99

F2
o* g 3 10 29 52 68 4i 20 8 6 233 38.14 1 .0 6  19.20

Xcsascus 8 as 5 90 • • . . .o • » « « . . . a SO 41.00 1.38 3.46

Aritbaotie scan o f the parental values •» 7V .20 
Gooasstric H»an o f tho parental values o> 68o22

H q Total freaaency 
c Arithmetic isean

SoE a Standard error
C.V mi Coefficient o f variation



ae ©soeetsd for ©ay quantita iiv©  character* ©so rang© o f

variation in either of th© groats is mefo less* th© F0 saaats Is
**

slightly higher than the parental rao&naf feat* bomber® it

sppfo^iastee ssora ©loss to th© arithmetic soon than the geosetrio 

mm  o f tho parental values* Hi© variation of ©an also ho seen 

to b® oootimoac* A few F0 plants hava values similar to those o f 

the parents* time indicating the recovery of parental types in 

rospeet o f this character is  th© Pg generation* However* the 

istsrnwdiste type® which are nearer t© the parental ©son ©re mm 

m m m m  than the v x k m m  types*

Table V presents the result®*

Qm of the parents* Bafewyps tsaslmmm. war* tnsaraaa has alsest 

doable the spread of th® other parent (Flat© I)*  HorjihologicaHy 

t&© inaapam plants are spreading typo* Hi® Fg a@ea is foaml to 1m 

Is between the parental values ond is approaching th© arithmetic 

©sen of the parents* However tho rang© of variation for plants
bu#

(Elates II and I I I  A) is match greater as compared to tho parent;* 

a© indicated ty tho coefficient© of variation and th© spread of th© 

histograms (Fig* III )*  Th© gives a negatively showed



t m m  v

r s o q a e w p  S i s ' t r i t a f i o s  & t  t t i e  s j w a f i  o f  t t o e  p l e a t s  ( i n  m m )  

® f  p a r e n t a l  a s S  F g  g e n e r a t i o n s

C l a 

s s e s

8 0 * i >

t o . s

7 5 . 5  ©0*5
§ © * ! »  1 0 5 . 5

t « S * S

12 0 *3
1 2 0 * 5

185*5
185*5
1 5 0 * 5

15 0 .5
165*5

"
3

<
*

1
1

 
04 

0*f

1 8 0 * 5

105*5
2 9 5 * 5

2 1 0 * 5
H f s . g C . V

H D 4 © a© •  © •  0 0 0 0 0 0 0 0 0 •  9 20 87*58 1 . 7 3 8 * 9 0

• e s m 07 C l m 29 1 8 0 0 258 1 . 1 © 1 5 . 8 3

Jasasaaa 0 0 0 0 99 2 4 $ 4 4 a 1 2© t m m 3 * 6 4 1 0 .5 1

-uBMamanMMBKaKBjroia txmsnsa

Arithsatie jsoaii of the parental soloes «  121*81

GeomtvlG mm  o f t te  paronfcal vals©® ® 115.S0

E m Total frequency

2 «  Ayittiraetic aaaa 
b.B ® Standard error

C#¥ ® Coefficient ©f variation
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distribution around the mean which approximates the arithmetic 

mean o f the parents as may be seen from the graphical representation 

(Fig. I l l ) ,  The variation in Fg ie continuous and there is recovery 

of parental types among the segregants. The intermediate types 

appear more frequently than the extreme types.

The results are tabulated, classified and presented in 

Table VI.

Morphologically the parent, Solanam malonaena var. insanum 

is bushy having high branching nature while the other parent,

§L» melomtena var. PIB is erect and sparsely branching. The 

parental means are 83.00 and 30.60 respectively. The Fg segregants 

appear to have an intermediate value o f 84.04 as their mean. The Fg 

mean approximates the arithmetic mean o f the parental values better 

than the geometric mean. The range o f variation exhibited by the 

Fg plants, as indicated by the coefficients o f variation and the 

spread o f the histograms (Fig. IV ), is much high. The range even 

surpasses the parental extremes in a few cases showing a slight 

tendency towards transgressive segregation on either side 

(Plates I I  and IIIA.). The variation in Fg appears to he continuous. 

Parental typos are recovered with intermediate types having the 

DaiiDin frequeuelea. The frequency curve approximates normal



4AB££ VI

Frequency distribution for the ausbor o f branches o f
the p a r e n ta l assl g e n e ra tio n s

Cla
eses

IS
24

25
34

} 
n

$
9

45
54

55
64

65
74

76
84

85
04

85
104

105
114 N I s .c C.V

HUB 0» 18 2 «e « e »• • • ft© • • 00 20 30.50 0.70 1.02

F2 i 11 5S TO 51 30 IS 10 3 1 253 54.04 0.88 28.50

IftSaniiS *• 0* ©O e« 00 3 6 0 00 00 20 83.00 1*69 8.36

Arithmetic ssaa o f tha parental vultusa <* 5G.75 

Oooraetrie moan o f the parental values ■> 50.02

N a  Total frequency

£ = Arithaotic asan

S.E m Standard error
8.V m Coefficient o f variation
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distribution around the parental ssoaa as the arithmetic mesa of

the fiisiratati©®* Hsie is  typical o f the segregation o f quantitative

c h a r a c t e r s *

Bats are preeeateoE la  fable VIE.

ffee pereatc* SfllM ft ntes§2&  **»• HD as« &. asjMssm  

var* iasamm have the moan production of 45 and 63 long and serins 

styled flowers respectively. She Fg eegregaute hove tho rean 

production of SO *03 Iong and cxKttoa siylasl flower® daring the ®ass@ 

period undor observation which is s ligh tly  mite them tho artttssaotl© 

was,® ! tho parental valwos* Mm^mr tho coefficient o f yarfutieta 

and the spread &t tho histogram suggests wide ragige o f variation for 

F9 as compared to the parents* A few- F pleots have the same 

production capacity as that o f the grants* Hi© variation o f Tg in 

veswect of ifeis character appears to bo cost Sams with ©stress 

types roprereatsdl in lesser frequencies and intermediate typos in 

e&in'Kimbivzil? h itte r froepioaeiec* A fern plant® or© observed t© 

h© thrown eat Iseyeud the oxtreae values ropresonted by the parents* 

ftie die tribat ion a® presented Isa Fig, V i@ typical 4© that of as 

£g population fo r  a quantitative character.
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rso^aem r̂ dtstrlbaiioa f@r its© e asie r © t I sag s®3 s e ils ii 
s ty le *! £!©»©» jaoaaeei l@r its© parenta l ana Fg generations

ISIS®*
sees

t§
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20
g§ 3©

4©
40

60
60

CO
00

70
78

60
80

60
§0

too
100 S f S.B 0*7

» ** 1 1 IS 3 4fc© *3 *© • 0 2© 45.00 1.40 24.04

r2 2 g i f 42 n 05 38 14 I I 253 50*03 ©.80 24.12

laganaa «a a® 2 2 i m 4 e» • 3 06 20 §3*00 2.33 16.33

^rtiisaatie m m  o f tlse parental vstlaes *» 64*00 
§e@aoirie m m  o f t&© parental values « 53*111

If « fe ta l froQueisey

j[  *» A y itlis e tl©  aaaa

S.B «* StasSari error
C.V m Cmi£ieiest #£ variation

c



lablo VIII prostate the orogeny distribution for the shert 

styled flewo*» of tlie parents and generation.

Use parent, Bolnmn mslonccno var. insnmw produces 

eosj.jasatXvoly leaser naraber o f short styled flowers with a  scan 

o f 17, while the §.. aaleagena war. Pit* ptodaeoe slightly aam  than 

the dou'olo, vis, 84.85. iho results obtained indicate that the 

plant* have a mean production of 05.32 short styled flowers which 

is slightly nora than that of the better parent, 'fho range of 

variation o f ae ird Seated by the coefficient of variation ie 

considerably high. *fho patt®m of segregation shoes one sided 

transgression and the frequency distribution exhibits a positively 

stowed distribution. However the variation exhibited by tho Fg 

generation is eontimoas with extrotso values represented less 

frsejuoatly and ietsmadiot© types taore frwjaeaily.

tha percentage of short styled flowers to tbs total maSser 

of flowers is wwfeed oat for tho parental and segregating 

generations and presented in the i’ablo K , Tiia Pig. VI ehows the 

graplsisal representation o f tho neroentoge of short etylod flowers

prolaeod hy the parents and their F„ aogregeats.



m m  ¥ i i i
Frequency distribution fo r the namlser o f abort styled tim ers  

produced by the parental «ad Fg generations

aanw—m —■ŵ innii'nii'm-itnanw—nnaaapiiiTiiaBifurwmniw mr,i«-n n» mw ■ mimI ti i » ^%^r#iw-.Tirâ wr»Wi iiwitiriwti|ryiil i nnmwrrmwutiai.:

Cla
sses

14
20

21
27

28
34

35
41

42
48

49
55

56
02

03
09

70
70

N 1 S.S C.V

pm ** ** 9 IS 20 34,85 0.77 !§„©#

f 2 10 34 88 75 23 17 3 4 1 253 35.32 0.61 27,35

Insaoua 19 1 20 17.05 0.31 8*23

**riif«aetic mm  of the parental values *  25.69 
Geoffl&trle mean of the parental values »  24.38

N a Total frequency 

I! e- Arithmetic mm
S . B  at S ta n d a r d  e r r o r

C.Y m Coefficient of variation



TABLE IX

Frequency distribution fo r the percentage o f short styled flowers 
o f the parental and Fg generations

Cla
sses

18.5
21.5

21.5
24.5

24.5
27.5

27.5
30.5

30.5
33.5

33.5
36.5

36.5
39.5

39.5
42.5

42.5
45.5

45.5
48.5

48.5
51.5

51.5
54.5

N X S.E C.V

PIB 6 10 4 •  • • m 20 43.70 0.47 4.80

F2 • * 4 5 16 34 49 59 48 23 10 3 2 253 37.30 0.34 14.50

Insanum 7 9 4 20 22.55 0.48 9.62

Arithmetic mean o f the parental values «= 33.13 
Geometric am an o f the parental values = 30.11

K t= Total frequency
X b Arithmetic mean 

S.E a Standard t error 
C.V a Coefficient o f variation
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%o w ealis aws presented to Sable X»

The rnmrn o f the neuabor of the fruits lurvastsd fro* the 

pasen&e Solawyp watongeao war. M  and §,. m lo m e m  var, tosaama 

as© found to ba 81.G and GE.9 respectively while the aeon off i:?>®

Fg plants la recorded as 44.6. ®»is agrees with the arithmetic 

mass o f the parental values within tho lisdts o f error. Sse yang© 

o f variability in the P,, is  considerably high aa coopered to the 

low variability la tho parents as shown Tiy the coefficient o f 

variation. She pattern off segregation 8ho*» transgresstve segregation 

©a either directions (Fig, V II), Itho variation is  also conttoaoaa 

with m x la m  fresjaeaoioe for the totosaodlate types and a t m  

individuals agree with the parental valaoa suggestive o f the 

quantitative oatare o f toliaritsaeo of the charaotor.

Bsto psrtolaing to the percentage o f fru it sot is famiobod 

ia  2&hto s i.

iventhooi^s the range o f variation appear* to lie very 

narrow for the parents, the Sg show a very wide saags of variation.

She angnliude o f variation is indicated By a coraparieon off 

coefficients of variation. Soas o f the Pg plants appear to have values



tw o, x
Ife&Qiae&egr gistrttniioB lo r t&e oaalies* of feaits fiaw»i©S por

plant; fro ia  tli©  p a la ta l e isf fg  generations
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PresguwmeiF ttts trlfe a M e ii fa r  th e  potceatag© o f f r a i i  se t o f 
the parosis! a&ft Ig geaesatloan

Slo~ 22.5 25.S 28.6 81.5 34.0 37«ft 4§.S 48.S 46.S 49.5 52.® SS.I 5B.S 61,0 64 .5 l®taS
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Fg 1 3 4 I  Id 15 24 86 5 f 44 2? 18

t e a m s a .

A r i t f c s s t i e  IS&lfcKIl * ®  • #

& fes3 ® j?a  m m r  » •  « «

C o e ffic ie n t o f v a ria tio n

6 S a . 268

4 8 8 ce

vm r2 issassa

42.0 4 7 .5 0 3.6
0 * 34 CMS 0 .®
3 .8 1 14.34 3.6©

Arithra&ie sssa of tlio jaraafal values »  62.® 
6©o»fti?I© jggaa of £tia parental valam m 62.06
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boyoad the lower Unit of variation exhibited by tie© less 

boaritu; parent suggesting oao sitlad transgression. Tet, the 

variation is oostinatras with intenaoiltato types having sexton* 

frequencies aa3 estrone eiaaaes less fraqaeneiee. The Fg Mean 

is less than both aritlinetic aoaa and geoiaetria »a a  of the parents, 

boa* o f tho rg plants represent parental typos, These foots suggests 

tho quantitative aatare of tatjoriteneo. She fig ire V III shows tho 

graphical ropresoBtatior of the Fg segregation.

SfllSBt

She 'labia XII represents tho tabalatad aoi classified data.

She pertinent difference betwoec tho parental types can 

be ssan taost readily in a eot^arieon of thoir respective E«a»s. 

Snlomm Ewlontmm var. VIS is eheroctorioed ly  a tost cylindrical! 

elongated ftsilits having a scan length o f 25.8 c e s s . Snail globose 

shape to characteristic to S, moloaaowft. var. IsssfiSlE* cxim 

fruit length of tho wild parent is found to bo 8.7 cos with very 

narrow range of variation. Ibo data obtained show meh saail F_w
me&Mt vis* 7.2 cm  which to considerably toes than tho ariihaKtie 

boss and geoaotrie aaoa of tho parental vetoes. Sono of tho 5?a 

plants show a greater fruit length than 14.05 cas tMeh to slightly
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more than half o f that o f the cu ltivar (Plat® I I I  B ). The fru it  

length ranges down to 3.55 ems and some o f the plants overlap with 

the ins anna parent. There is ,  therefore, no recovery o f the other 

parental type among the Pg population. As against the narrow range 

o f variation  exhibited by the parents, the Fg population shows a 

wide range o f variation  as indicated hy the coe ffic ien t o f variation . 

The variation  also seen® to he continuous within its  range. The 

distribution appears to be negatively skewed rather than to be 

symmetrial.

(b ) Girth o f the fm .ita

The results are tabulated in Table XXII.

The data presented show a segregation almost typical to  

Fg population fo r  quantitative characters. The parents Solanuia 

melongena var. PU> and S. melongena var. inaamna have the mean 

fru it  girth  o f 10.95 csas and 7.05 ems respectively. The mean o f 

Fg, v iz ,  9.40 ems is  internediete between the parental values 

(Plate I I I  B) and approximates mare elosoly to the arithmetic 

mean than to the geometric mean. The F̂  is  appreciably more variable

and by the spread o f the histograms presented as F ig . IX. The 

extreme measurements in the Fg overlap well into the distribution 

o f parental values. The intermediate types are more nunlerous

than either o f the parents as shown by the coeffic ien ts
\



TABLC X III

Fre^aooey dimtributton for  the girth of the fra its  ( la  can) 
the parental m& F9 generations

Cla
sses

g.g§
6.00

6.00
0.75

6.75 
7 .SO

7.50
8.25

8.25
0.00

9.00 9.75
9.75 10.59

10.50
11.25

11.25
12.00

12.00
12.75

12.7®
13.50 N t S.E

PLU 3 12 5 • © 20 10.95 0.10

F2 a* 1 n 28 52 72 50 21 12 2 1 253 9.40 0.07

Insatsws a 3 10 5 29 7 905 0.15

Apfttbraotie sean o f the parental valaes t* OoOO
Geoaetri© seals of the parental m lmu m 8.75

M ® Total frequency
S. a Arithmetic mm  

S*n ® Standard error 
C.V m Coefficient of variation
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then  th e extrem e types which are lees fre q u e n tly  re p re se n te d . The 

v a r i a t io n  ap p ears to  fee e o u tto aear w ith in  i t s  r a n g ® ,

Co) foluat».o.€.thg ftaita

B a ta  r o t a t in g  i o  th o  volaao o f  th e  f m i t s  i s  presen ted  in  

fable XIV.

The p u ro u tal Hotma a r e  loan*! to  re p re se n t th e  © s tr a w  v a lu e s ,  

th e  e a l t i v s r  h avin g  a  rasa® o f  8 9 .0 6  a t  and w ild  v a r i e t y  2 4 .2 0  r i l ,  

She F0 po p u latio n  appears t o  have a moon (30.04 sal )  aaeh a o a so r  

t o  t h a t  o f  th e  ittaam a p a r e n t. Tho range o f  v a r i a t io n  o f  l g  p la n ts  

i s  g r e a t e r  a s  compared t o  th e  p a r e n ts , a s  su g g e sted  b y  tho  

c o e f f i c i e n t s  o f  v a r i a t io n  and th e  spread o f  th e  M stegrass to Fig.X, 

V isile  some o f  th e  r g  p lo o te  o v e rla p  w e ll  in to  th e v a lu e s  o f  iBsaousa 

p aren t none o f  th e  segrogan te re p re se n t th e o th e r p a re n ta l v a l a e a .  

W ithin i t s  rtogo o f v a r i a t io n  th e  f g  distribution i s  continuous ana 

th e  d is t r ib u t io n  app ears to  ho n e g a tiv e ly  showed r e th e r  then 

syssB B trie al.

The samoasy o f  th e  r e s u lt s  o f  tho w eigh t l a  g r a s ®  off th e  

f r a i t s  h arvested  p e r  plant a re  represented to T e b le  *V.

The S a to  presented reveal th a t  th e Fg wan (8 3 4  g a s  ) la 

in term ed iate  between the parental a eo n s, v i a ,  J J 2 8  gm  f o r  i 'IS
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Frequency Msfribation for th@ volnae of the fraits (in sal) 
for the parental &M generations
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1 0 59 80 40 27 0 7 3 i 2 OO 6 * • • 253 38.04 0.69 35.02

Xnsamtm 2 4 14 20 24.20 1.03 10.38

Ariilw&tie mm of the parental raises »  56.02 

Oeowairie moan of the parental values w 46.57

13 «  Total frequency 
£  « »  A r i t h m e t i c  s w a n  

S o B  ©  S ta n d a r d  e r r o r

C.V S3 Coefficient of variation
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Frsqoeaey distribution fo r  to ta l weight o f fb© fra its  harvested ( ia  gp@) 
fo r  tbo parental asd Fg generations

Gla
sses

2  m
350

350
800

509
050

©50
800

800
950

950
1100

1100
1250

1250
1400

1400
1850

1550
1700

1709
1850

1850
2000

2000
2150 N I S.2 C.V

PUB O * •  • o>o 0 9 3 1 © 2 2 20 1122 38.33 15.37

r2
O& 1© 33 52 40 33 31 14 13 9 © 2 1 283 934 21.87 37.20

lasanaia o a 1 8 9 2 •  • • O 20 71© 24.33 15.44

iinriHMn nnnrrTnininrri urirn n u n n i w i i T i i  u m i i hcum nmi nni ■ ■ H iH i  —11 j nw r i f — l nnu> w n T iinr b iiw iw iH im ihw  hiwh

Arittuaeti© m&n o f the parental vateo# «  916 

Qeasjeiri© seas o f the parental raises «  893

H m fe ta l frequency
X »  ’̂ ritfuaotie scan 

SeC ** Stasiard error 
C.V a Coefficient o f variation
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©Hi 71© g&o for ImsfioBi. It agree© wall with the arithmetic mm 

(withia the limits o f error) of the parental values* Within each 

parent®! linos# however* these ie ©own variability* Eht the Fg ie 

appreciably mm variable a® indicated by She coefficients of 

variation and the spread o f tbs histograms (F%* M )* *Ueo the 

variation appears to bo continuous* Sfeere ie  a &ligbt tendency for 

one sided transgression and. tbs carve o f distribution appears t© fee 

showed and sot symmetrical around the mm o f the parents* She 

ist©s®ediate elasees by fa r tmlm1© the largest number o f individuals 

while the exiroae ©losses are loss frocaently represented* Soaw F„ 

individuals are seen to overlap with the parental values suggesting 

that the parental types have been recovered in tb© Fg generation*

A ©caparison o f tra it siso index (tabes as length x girth ) 

o f the parental and Fg moans reveals that tbs arithmetic mean o f the 

parental values is  154*2®9 iho geometric lasan o f the parental values 

is  83*®3 and the Fg moan fru it M a s  ie  67*08* fti© Pg moan value ie 

considerably loss and i t  agrees neither with the arltlimstic mean 

nor with the geeaiotrie mm o f the parent®*

bate are euiamrisoi in table M l*



%Mihn m
JVequoncy distribution for earlinoss in flowering 

( mmber of days from sowing to flowering) 
o f parental and Pg generations

Classes 6 5
67

0 3
70

71
73

74
76

77
70

SO
and beyond N A C.V

i TO C • • • 3 6 7 4 2 0 7 6 .8 0 3 . 7 5

F2
3 2 8 8 1 5 1 12 10 2 5 3 7 5 . 5 5 4 . 3 3

Tnsawns 2 3 11 5 •  • o » 2 0 7 1 . 8 5 1 . 1 3

Arithmetic r.»sws o f the parental walu.es = 74.33 
Ooomstrie raopn o f tbe parental valaos *> 74.27

M a  Total frequency
a <= Arithmetic taoan 

C.V m Coefficient o f variation
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SresHioia^ the Fg spaa appear# 4© fee infcermdiato between 

the parental roam, it  i& nmnit to the mam o f the ealiivsr, ®h» 

©tssewat too* abow that there is greater 'variability fos* PM) than 

tnsamn.. bat however* the Fg is ssone variable than both the parental 

line® as indicated lay the ©©efficient of variation#

k a t i m

ffe© results are tabulated* classified and presented in the 

fable M il.

flie caltivar parent ha® e llip t ic  leaves while the wild parent 

ia characterised by small ovate loaves, fhe m m  leaf areas ana 

found to ho S08«20 sM|# <em mA 58,00 ©q,caw respectively# She l g 

scan is intermediate* bat is  seen to bo mwe close to the lower 

parental value sad i® considerably less than the arithmetic ia@aa 

and geometric ssgan o f the parental values, S it the range o f 

variation cbsetvsd mong the f g segregania is  eansidenaMy bfgb ohets 

©oaspared to the parent# m  indicated by the coefficient o f variation* 

Sosrowar iho segregation && found to he continueas. I t  spoors that 

amsng the Fg segregates nos© o f tho progoijy readable# the PM? 

parent in  respect to this character while many overlap with the other 

parental values, Swnttseagh the distribution presents a negatively 

skewed curve* there is evidence to consider that the character le  

quantitatively inherited,

Ceralmtioso capacity of »©©a#

fhe result® ere presented as fable W ill,
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Frequency {J istrik tio i for the leaf area { in aq« ess ) of tho
parental sail Fg. generations-

Cla«> 35.5 @0*5 85.8 80.5 05.5 110.S 125.5 140.5 155.5 170.5 185.5 200.5 215.5 230.5 ?oial
sues 50.5 65.5 80.5 05.5 110.5 125.5 140.5 155.5 170.5 185.5 209.5 215.6 230.5 245.5 frequent

ME „  . .  „  . .  . .  1 4 6 8 1 20

Fg 10 52 fS 60 37 11 6 4 1 »• . .  . .  .*  . .  283

Insanuis 3 13 4 .*  .•  ** »» •• *» *• «• ** *« «* 20

PIE F0 fesanaa 

Arithmetic taean . .  . .  208.20 81.55 58.05
Standard error ** »• 0.03 1.33 1.18
Coefficient o f variation 7*33 20.12 0.08

Aritlnaetic -m&‘& of the parental values «  133.12
Geossotric mean of the parental values «* 109.80



Freqaeney distribution fo r the germination capacity { in f> ) 
fo r  the parental and generations

TABhO x m i

Classes G7.5
70.5

70.5
73.0

73.5
76.5

78.8
70.5

79.5
82.8

82.5
85.5

85.5
88.5

88.5
91.8 14 X S.E C.V

PtJi «• »• »9 3 2 18 • » 80 85.80 0*49 2.57

*2
6 23 46 77 89 24 3 C 253 78.51 0.25 3.19

Insaaiaa 2 13 4 1 • • 20 81.60 0.45 2.39

^rithsetic E » a s  o f the parental values <= 83.79 
Geometric lacaaa o f tho parental valace ■= P3.68

II c  Total frequency

X »  Vritbiasllc mean
&.E a Standard orror 

C.V e> Coefficient o f variation
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the caltivar parent Soferaa weloagem w ri PM? stew slightly 

sore gemination eapaeity then the wild parent, S. t îoflgonp. var«, 

JSiSma#, t**i tho Pg tea a a t ili less mean g®i©isation capacity* 

However, tho S?«, generation show a wide rfaige of variation as Indicated
0m>

ty the coefficient of variation whil© -fete parental lim a are 

considerably loss variable* Asaong f*g the intorrodisi© -typos appear 

t©re frequency than the ©simae types*

22 SaajiSsMEsuii^sSsm

^ a a L .C t l i o l f f l

^be stein colour of tho parent® Sol^nais peloagona var* PH> 

end S. tselonaaoo war* iftsanfias is groan with parfile pigassntatiesi* 

Aasoag the Pg eegregaofcs a fa® plants wore intensely purple while sr»at 

of tteaa wars groan with parole pigmentation. A far plants were also 

green without purple pigmentation*

.^8emo..nr-n1monoo...aLgMlliS&

fte euliivar is devoid of spines while the wiM variety ie 

arsed with spines* in the Fg , out of BS0 plants 71 ware found 

to he without apims and the rest with spines* this ie roughly 

epprosisiOting to 33f segregation as stems in fsbl© 2UK*
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IsMo SJX showing the test of goodness of f it

Ptsenotypo Observed Ictpdt frequency «  -  o-8 s2
fraq.ioaey...... o

L

Spineless 71 03 «  8 1.01

fapinoS 182 180 -  8 0.34

Wsllo tho insuana parent is intensely Bj>iBOd» tho intansity of 

tho spines on the leaf and 8tea of the l'g se®regouiec as indicated 

i.y the oao'-ior at *;i lose,vary widely. Sega of tho t„ plants «®r© 

found to hay® as assay os 12 spinas on tho loaves while sosao worn 

found to pessese only 3 to 4 spices.

gtatlt.jfcsa

While tolonua ssslougont. ver. PIS has an olongatcd rawe ate 

lose cylindrical fruit» ImniMia hue ala»st round, ssuM,£lot»8o 

typo of fruits. Tho BMsisna sis* of the fruit yielded *5* the Pg 

segregates 4b slightly loss than halt of the fruit of PCD, These 

fruits ore found to 'os nliv.st cylindrical with tapering apex (tooro 

or loss ofeloagJC Plata 111 B). Shape of the finite varied fro® 

this extras® to the globose type with a ll intorcedterieB appearing.



b 8

SB£i&jE2lsa£

She colour et the tritie  of Seinnag laolowwnn vor. PI® ie 

Seep jnrpl* while JS. gplongonit w r .  inwmnqi has fraite with green 

checks half way from top and the peat Is shite, Swing the FQ 

sogpsgsets fra il with deep parpla, purple, light purple, ligjit purple 

with greeu ehoelj potto***, greoa cheeks li!:o that of the srald parent 

etc. appeared of which llgfrt popple with green ia alteaate bands 

giving a chocts pattern was for amre msraroas than the others, fivon 

within the purple, the colour intensity seoaa to vary to sobs ostont.

s*1 M lL A im ,ttsu saM i^ fm

Of the 180 tg plant subjected to a rt if ic ia l opiphytotios 30 

plants were fount! to socausb to the wilt disease. This ie appvoKiisiteSy 

Jth of the total population as can be seen in Table XH:.

fiAlo._S_9toMaiLtM-?f-.tge-t.-.of. ffloorlaeas of ...fit

Phenotype 0bs tfre s
0

tispd sires 
E

& •  0-«
9

7r

Susceptible as 37 .6 1.8 0.00

SeeistfWt i l l 113.8 -i.5 0,03

ISO 150 * 6 o.oa

However the plants saceaabeO to the disease at different



b 3

©tnges of thoir growth.

A ll the ca ltiw r parent aabjeeted to ej>J.j%totlea shewed 

the synjitow of tbs disease while none of tho -silt! parent w&e 

effected hv ttio disease.

fable 2XT present® the eegregation for protein content in the 

selected i'2 pleats.

The parents, SoHatam ciolongena var. PU) and §,« naelmnrona 

nap. inggnniB are found to h««re a wem of 1.910£ and 2.S0f? of 

protein. The Ig mean is intermediate between tho parental values.

It appears that the fg generation is more variable than the parental 

plants as indicated by the coefficient of variation. Tho 

variation also so as® to bo coniiratoue within the range. ffono ef the 

aegregvitn Sua siiscler vrlaas as that of tho iea&ma paseae.

Bo',jevor9 K0i »  I'g ptesnts have oimilas? values ats that ol tho other 

parent. This iirficetes that typos similar to tho ireamsi parents 

are not recovered while the other parental typee are represented 

aweng the eegpegosats. The distribaiion shows that the intemsMate 

types appear s»re frequently than the estrone types.

V £2MmS£23^MI£»

JMk&jsfcaiUiy

The r e s u lt s  « »  ta b u la te d  e a l  presen ted  in  T a b l e a u .



E4BL0 S X I

dtatriliatlon for the protein content ( in $)
o f ilie parontni m>& Fg generation®

€!o,«*
sso®

1*63
1.75

1.75
1.85

1.85
1.95

1.95
2.05

2.05
2.15

2.16
2.25

2.25
2.35

2.P5
2.45

2.45 
2.55

2.55
2.65

2.65
2.75

2.76
2.85

£.85
2.05 H 1 S.fi C.l

Pli) g 7 1 10 1.810 0.017 4.65

pa © 4 3 1 6 6 15 3 4 3 4 * 4 4 50 2.232 0*927 ?.86

IssamE 4 4 •  4 4 4 mm 4 4 0 4 m « 1 1 5 3 10 2.000 9*928 S#09

AyitlaaBiie man of the parental valaes *» 2*355
G e o s e t r l c  isoos ©f the parental values * »  8.201

N «  Total freqae&cy 

X  a  A r i t h m e t i c  euj&h 

S.E s« Standard ormr 

C.V r  Coefficient o f vas-iatioa
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Frequency 8iatrifcaiioo for pollen sterility { in f  } 
of parental ctnd Fg geser&iiens

« ,  2*5 Glosses , ,  r o*8
5 * 5

8 .5
8*5

11.5

• ii m  ■ hi 11

11.5
14.5

14*5
17.5

17*5
20.5

20 .5
23 .5

23 .5
26*5

28 s O

29.5 N jc s . e c .v

PMJ 1 4 8 2 4 ® © 1 «  V » . 20 12.70 1.14 40.15

F2 2 6 28 19 28 32 87 45 13 253 19.13 20.17

Insimm • • • • 3 3 6 6 2 • • • • 20 16.18 Q.80 22*38

OriUio&tic woan o f the parental values ® 14*48
Geometric scan nt the parental values t& 14*32

R  «  T o t a l  f r o  (m o n e y  

S  »  i r i t l a a o i i e  sa ean

SJ] m Standard error
Q0V at C oeffic ien t o f  varia tion
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Hallau eiaritity  of the parenta, l-olanma molonaoina top. PK> 

°«d §.« ^ iaassa .vae* insasura ranges froa 2.8$ to 2d .8$ aw? froa 

8.5# ta SS.S# respectively. ‘iorra of tha Fg ploafs ahetv a high 

pollen sterility  as 29,85* afiile iha P, n»an is 16.18/° which is 

■lightly ebspo than the criftinwtic awsn of tho parental values.

F ig ,  M l  shows the g r a f * ie e l  re p re se n ta tio n ,

E a U w slsa .

‘th ere soeas to  be no d iffa ro n co  in  the s iz e  of th e  p o lle n  oS 

tho p aren ts and tho Fg sa g rs E a n ts , a l l  o f  then f a l l i n g  w ith in  the  

range f r a a  2S.Bi> to  S u .iG  y&. .

'ill® Bsoiotic bshavioasr of cSsroaoeonoa ©f the ?’a individuals 

whose pollen nether colla was® studied» was found to be nonsal, 

Tliere m s  uomrI pairing of the hoe»iogaa@ chrosioooaes and 12 

bivalents wore forced at pachytene. Wiring amphaeo 1 houjslogoae 

ehroffiosoiroo sonarated in 12 by 12. Bio boliavierar of tho parents 

wore also feaad to bo normal at saoloeis.

-A A r 'I   ̂-
A m



DISCUSSION



DISCUSSION

The results o f tho observations o f the parents, v is , Solamm 

molongom var. VU3 and Holamm melongana var. imwaaiss and the r,} 

progenies liwo been analysed and presented, TSiat rcmaine now is to 

discuss b r ie fly  the results in order to interpret the data to draw 

valid conclusions regarding tlie nature o f inheritance o f th® characters.

The height and top root length o f the seedlings both o f which 

contribute to the seedling size were studied in addition to the other 

characters, The sswnsof the IV, for these characters ore found to be 

intermediate between the parental valuas. Sfhilo the moan root length 

is approximately close to the geometric mean o f the parental values, 

too a®an height ie mors close to the arithmetic mean o f the parental 

values, the pattern o f distribution and the range o f variation in the 

segregating generation indicate that these charaetora are under polygenic 

control and are inherited in accordance with Nilsson Ohio's theory 

o f quantitative inheritance, The non recovery o f the parental typos 

for the pharactor, top root length might probably be duo to tho limited 

maher o f Eg population studied#

Some o f the attributes which contribute to tho plant oizo 

studied are the plant height* spread and the number o f branches. The 

m m  plant height, tho mean plant spread and tho moan number o f branches 

in tho segregating generation arc found to be intermediate betwoen the
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respective parental values aid are found to agree approximately 

with either the arithmetic mean or gooaetric m an  of tho parental 

values. She nature of distribution* tho wider variability and the 

respporanca o f the parental typos in tho Fg generation eug&eat that 

these characters are quantitatively inherited and that they are 

governed by polygenic systems. Miis is in agraemoat with tho views 

of Kao (1086); kit no inhibitory action is noticed on plant height 

as suggested by him. hi thru (l96d) claimed that the height in 

Kieotiana was an oligogenic character with corapleto dominance and 

faycl gt a|. (l659) reported that tallness is  tomato plants was 

Eocogenically controlled. Neither o f those hypotheses are in agreement 

with the present findings whore i t  is  suggested that the plant height 

is governed by polygenes. Evanthotsgb the segregation for tho number 

o f branches show a slight transgression towards the higher value* 

tho distribution curve tends to bo norrml.

The findings with respect to the stem colour dw in agreement 

with the study conducted by JanicU and Topolosby (i960) in which stoa 

colour appears to ho controlled by complementary genes which arc 

incompletely dominant. t  distinct gradation of colour is noticed 

from intonsc- purple* purple to green.

jfhe results on tho size of leaf show that tho moan leaf area 

o f the r2 progenies ie closer to that of tho inaanaB parent. The
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inaatmaa Isas sm ilm  leaf ay©a m  t© tfe© other pitoeat «$ti©!i

tea m t fcoeoa recovered among th© aegrogants. tfeo pattern

of segregation indicate* the %ioiitltatiw jsafiir© ©f Miwitttsis® of 

th© ©h&yootiiy# It  appears that the -hn̂ mnn payout earries @om 

lafelbiteyy factors tMeli aei eomlaiivoly oc ill© leaf els©, flit© 

observation* is  generalt Is In mmt&mm with the fssMags og

mm (mm),

Hsglwaya m l Xida Ct&as)* Sfeasi ana Ifeaasaa (1083)* fepiapto 

et at (2663) osii feyaglaha Ha© (tMh) reported tliat epiateass In 

egg plant® w  doniaaist over nm ^piw  misum and we mmgenimlly 

inherited ohteb is  slrailei* to ill© present observation a®! i® is  

Marians© with tho results obtained ty Bafea Bao (i i iS ).  However* th© 

intensity of the splm  is fount! to vosy very eatsfe. i l ls  sssst probably-^  

do© to th© action of aoSifieya ©n the gen© primarily eonirolling the 

pyogeaeo or atsaeac© of the spines. Similar results w©to recorded 

fcy Narasieiua Ba® (l06@)« Aeeordiag to fete thefevariation in tfe© 

intensity o f spines mqmlmS farther ©tody.

Tfe© flows© mm  classified feoased on ih© eiyte length into long 

styled* sssdiom styled ami abort styled* Krislmassortlil and 

Safersmaia® (t®B%) observed that ©at o f th© total flowers produced*

39# mm  short styled flowers. %© remits ©f the present investigation 

ay© also in ©groeacai with this finding. They also observed that 

ander natural coalitions 27% of the flowara set fruits® She present
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investigation dees sot agree with this finding of the ahove outhere 

mA records a raoon o f 4?»5{? fru it set. However, the total flower 

production and the percentage m ea n a m o  o f atsort styled flowers 

appear i® be fjovernasl fey polygenes. The arittaetic mans o f tlsa 

Pr; generation fas? these characters are intortBSdiatQ between the 

reaneetive parental values and the distribution carves for fg toad 

to bo aojasal. fh o  higher variability i s  indicated fey the higher 

coefficient of variatloi^a^ the continuous distribution support the 

assumption that these characters are quantitatively inherited.

She Pj progenies studied by Goplioragr (1938) did not show 

significant difference in respect of pollen size and pelless s ter ility , 

fho segrogonta d© not show any difference to tho pollen size. ®io 

fflsaa pollen s ter ility  for generation is in betssee tho parental 

values, but store close to the inaawra parent.

Observations an fru it length, girth along the centre o f the 

fru it and volume o f the fruits are recorded. 2h galenas melongaaa. var. 

VMs the fruits are long while is fe. gBlmnnontiL var. inaaima the fruits 

aye sisall uni globoo®. Goptonnqy (1968) weorded Fj plants with 

totcroodtoto fruit aisso which ore approsiroatoly close to the goonajtric 

mean of the parental values. Totebo (i043) obtained Jg progenies 

following a positively oteued carve about the geometric mean o f tho 

parents. Caplnpto s£.fil (1963) observed quantitative variation in
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fru it shape is  segregating generations. In the present investigation 

while the fg  moan fru it length is ouch less then either the geometric 

swan or the arithmetic swan o f the parental values ae opposed to the 

above findings, the w an  rg value fo r the girth o f the fra it  

approximates with the arithmetic mean o f the parents. Horn o f the 

sogrogants recorded the fru it longth exhibited by the cultivar parent. 

She size scorns to vary from the arithmetic mean o f the parents down 

to the elze o f tho tra its  o f tho wild parent. Similar results sere 

recorded by duo (2866) who explained this ae duo to the eonpleaentary 

inhibitory footers contributed by tho inflanaa parent. Tho cultIvor 

parent did not possess any o f those inhibitors and this was indicated 

by the segregation fo r the fra it  size in tho back cross studied by 

Eoo (l066). the present observations also appear to agree with his 

findings. Several inhibitory factors which .e t  cam letivaly appear 

to inhibit the fru it in its  acquiring higher fru it longth. However, 

tho variation within the limits arc soon to be continuous suggestive 

o f quantitative nature o f inheritance. Jhe non-recovery o f tho other 

parental type Bight appoar to bo duo to tho insufficient masher o f 

aogregants studied compared to the largo number o f inhibitory factors.

Tatsbe (l043) reported that different goncs wore found to 

control tho length and girth o f tho fru its• Shis acorns to he the case 

in tho present investigation also. Hi© fg  moan egroos with fcho
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arithmetic mean o f ilie parental values for the girth o f tho fra ite .

The 3?g is appreciably more variable than cither o f  tho parents. The 

parental typos are recovered among the Pg progenies with the 

intermediate types represented snore frequently. The variation is 

continuous. These factors suggest that the character is governed 

by the polygenic system.

The fra it  index o f the progenies is seen to ho less than both 

the arithmetic and geometric mean o f the parental values. This ia not 

in agreement with the findings o f forth (l914)» Noughtsling (iGGG), 

B itter (l937) and Kac Artber and Butler (l938) in tomato and 

Totcts (l643) in egg plants which is probably duo to the inhibitory 

action tho ins-rama parent on the genes primarily responsible fo r  the 

fru it length as mentioned earlier. Khan and Baozan (l953) estimated 

5 pairs o f genes to be governing the fru it shapo. In the present 

investigation the shape o f tho fru its is seen to vary from glebOBe 

(sim ilar to ins-mum parent) to almost cylindrical with a ll gradations 

in between. Therefore, i t  seems that the fru it shape is governed by 

many genes.

With regard to fru it colour fopimoney (l9G8) reported that 

tho Fj was intermediate having fruits with purple and green. According 

to Jfegai fit a£ (1926) the inheritance o f fru it colour in brinjal was 

in its e lf  complex. It  appears that the inheritance o f fru it colour is 

complex and depends on the two characteristics* the skin colour and



fru it colour, as reported by Saratastan (1007), Iteple, purple 

striped with light green, green stripes! and ligjbt green striped 

fruits appear in 1% progenies while the parpfte fru it  colour shows 

intensive variation indicating tho influence of sodifying geaes.

Hiie observation is ^lao in agreassnt with the find Sage o f 

Sesbanstam (l967).

{fopimoaey (1968) found that the S’̂  plants resulted frea the 

same parent® aa to the present investigation, were intermediate with 

regard to their protein content to the fru its . The Pg moan is also 

observed to be iKfcomediateo toe distribution o f tho segregating 

progenies is contismious with wider variability. She present 

investigation heu, given an indication that tho protein content o f Fg 

progenies is controlled by polygenic systems} hut toss to to sonfirand 

by Sursfeai? iuvostigatIona*

Tho jsaubsr o f fru its  produced sad the tota l weight o f the 

fm ita  produced are seen to be governed by polygenes and inherited 

quantitatively. The Pg soaae o f the ehoraoter® agree with tho 

fespostive srittisBDti© weans o f  the parental values. Gventtaoagh the 

distribution caws fo r  the tota l weight o f tho fruits is  s ligh tly  

simaed &&3 the segregation show a transgressiva  tendency, tho 

distribution taadc to bo normal, toe variability exhibited by tho 

eegrogonts is  considerably hig^i and ia eontimons* tots is in



agreement with the findings of Beo (1S66). Srsntbough Gopiseny (1668) 

obtained bigjs keierotie effects both for the luafeor of finite 

produced sad for the total weight of the fraita in Pj generation, 

i f  is not noticed in tho Fg generation to spy extent.

the moot important economic object of tho study has boon 

the study of tbs nature of inheritance of the resistance exhibited 

by the Fj hybrids studied by Gopinony (1963), towards the wilt 

disease obieli is of vary frequent occurrence in tho locality. The 

r  hybrids shewed reelstanco inspito of artificial opipfcytoiies 

suggesting tho goseti® resistance of tbs progenies. Suzuki s i  SjL 

(l96t) suggested that wilt (iisecee resistance in egg plants was p.';- ■ 

genioally controlled. *'e opposed to the views of &usuld fit. 9l 

(1904) and in agreement with tbs findings of Sinclair and 

Walter (19BB) ia eew pen and Cirulli end Alexander (1906) ia tomato, 

the present investigation suggests the monogenic control of the 

wilt disease resistance, tbo resistant nature being dominant over 

susceptibility. "Bio possibility of improving tho cultivara by 

introducing rasistEWsc to wilt disease f.y hybridisation from the 

wilt! paroat is suggested, os mentioned by Baoirei(l9S9).

In agreement with tbe fiidingo of Gopiraosy (1968), the parents 

do not show any barrier for hybridisation end tbo gonooie
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differentiation boiweoa the two ia not high onoagh to produce 

any sterility terrier which prevent gone exchange. This is in 

agreement with the findings of Swaainathan (l04O), Miltal and 

fjjaduri (l98l) and lfagoon oi al (1082). Kao (1906) recorded 

high fe rtility  in the fg generation involving the eaao wild parent.

The parental varieties in the segregating generation, studied in the 

present investigation, show high fertility , free crossability and 

hi$i recombination. These two varieties also have tho some 

ecological pvofcroGCes. Those facts suggest that tho wild parent need 

not be classed into a separate apeolee as rooordod by hinno (l800) 

and Boxtarg (1832){ hut can vfoll bo considered under species, liiolonsana 

assigning status of a variety as haa boon done by several workers 

like Voigt (1884), Bonttam and Hooker (l8P6) and Banos (i622).



SUMMARY
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The present investigation was carried oat &a the Division 

o f Agricultural Botany, Agricultural College end Bssearch Institute, 

Vellayani with a view to assess the mode o f inheritance o f certain 

characters is  the hybrid between the eultivar, P5® and the wild 

variety, jnaanan o f Selanina maleafsaaa L. with special reference to 

resistance to w ilt disease. A detailed study of 3b characters of 

253 Fa generation plants along with their parents was carried oat. 

Separate studied sere made for assessing the mode o f inheritance of 

the resistance towards w ilt disease.

Of the characters studied seedling s ize, plant height and 

spread, number o f breaches, lea f size, flower production, fru it size, 

number o f fru its produced, tota l weight o f the fru its and the protein 

content of the fru its are found to be quantitatively inherited and 

appear to he under the control of polygenic systems. However, tho 

action o f inhibitory factors which influence the fru it length and loaf 

size ra also observed.

The stem colour and ffeait colour are seen to fee governed by 

oligogsnes. Tho fru it colour, however, appears to be affected by both 

the shin and flesh colour o f the fru its .

The present study also reveals that tho spininess in egg plants 

is raonogenically inherited, apiniasBa being dominant over Eonopiny
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a a t a » #  f f a ©  f « t i © a  o f  t & o  t a s S i j ^ i n g  g e n e s  i s  s i s ©  | ^ 4 e s t ® 3 #

fte mmgpmie eoatr©! o f tl# sswlstoat# to wj&i disease in 

egg plants is  «*!»» vsewaled tgr fcte pwmtmt

T$w finding tliat ifee rasiatasmo to wilt diasase stem fy

t t e  w i l d  p a r e t i i  l »  s l i s p l y  i s & o r i t e d  © m i  I s  t o y  a  s i n g l e *

gnatif tte resietass© «@«asi0 tl© disease teJug §w£mmt mm»  

m m o p t i M l l t f ^  i s  © f  @ p e a t  e e G i w s s i o  fc^os't ĵc©* f t ©  @ e m m b

a l s o  s w e a t s  t t e t  t h e s e  i®  m  t e i w r l o t *  l a  I g t a l d t t e t n g  

t i n  e u l t i e e r  w i t h  t t e  v i t a  p u r e s t  w t i i e l i  e a w t e i  t & o  @ o t $ o  H e r  « d l i  

4 l @ © a s ©  r e s i s t  K i e t t  a s  © y i i l e s w d  i y  f e l ^ f e  f t e t a e i i i

xeeoe&liiatteii ana frae @ »  mms&mm* Sbero ie» tbSKtforojisiwiise 

eeope foi? isgstnrtag tte cmlttveve of -®m pt»ste tp iseorjsoratiag 

t l ®  g e n e  t m  t i l t  r e s i s t a n c e  t h v o o g h  t i j ^ M l s a t l o i j  w t i i t  i f i i s  w i l d  

pss'ont a n d  % *  a  s e r i e s  a t  t e o i i  crosses w l t l i  t h e  caliivass*
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fig. I
height of seedlings of paraats and the 
fg hybrid*.

Histogram allowing the distribution of

fig, XI Histogram showing tho distribution of

height of I'V, and parent plants.
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Fig* III Histogram showing tho spread of the 

Fg and tho parents*

Fig* IF iliaiogram showing the number of branches

of the Fg and the parents*





Fig. V Histogram showing tho nsmbor a t  long and 

modioa styled Hewers produced by the F,,

and parents.

F ig. V.t Histogram showing tho percentage o f tho 

short styled flowers produced ty  the Fg 

and parents.





Histogram showing the number of fruit 

produced by the and the parents.
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Fig, f i l l  Htaiogsaa showing the poneeniogo of 
the tmlt *et of tho Fj ana parent*.

Tig, XIX i'iatogrflo showing the pollen sterility 

of tho F„ awS parents.





Fig. SI 1‘istogKio showing the total woijgit

of tbs fruits proiiacecl iff tho Fg aal 

parents.

Fig, IS Uiatogrmsi showing the girth of the

fcuits of the aid parents.
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Tig, X Histogram ehovlag the «e»iu*a© of the
i’mita ppotJaecftl hy tho ssad pnrfmts*
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vuesn i

Hsoiogpaph slioalug ttio parejjt* taglonaBttt tea  var.

Hippie long Sai$ae

fijoiGgraph showing iito fKiZ’oiil* Solanam iBolomrooG hian vap*
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