
PACHYTENE ANALYSIS, INTERSFECIFII! HYBRIDIZATION AND 
RESPONSE TO CUROMOSOinAL DOUBLING IN TWO 

STEROID-BEARING Solanum SPECIES -
Solanum viarum Dlinsl. an! Solanum mammosum Lilll!. 

D. L MAHESWAR, M.Sc.(Agri) 

DIVISION OF HORTICULTURE 

UNIVERSITY OF AGRICULTURAL SCIENCES 

BANGALORE 

1983 



UNIVERSITY LHHTAirY 

9JUL1383 

to 
• •••••••«>**»«M««4 



PACHYTENE ANALYSIS, INTERSPECIFIC HYBRIDIZATION AND 
RESPONSE TO CHROMOSOMAL DOUBLING IN TWO 

STEROID-BEARING Solanum SPECIES -
Solanum viarum Dunal. and Solanum mammosum Linn. 

D. L MAHESWAR, M Sc.(Agri) 

Thesis submitted to the 

University of Agricultural Sciences 

in partial fulfilment of the requirements 

for the award of the degree of 

Boctor of philosophy 
IN 

Horticulture 
BANGALORE JANUARY 1983 



Vcdicaicd lo Ever Coving 

Tflemory of Beloved Sister 



Dlvi8ion of Uortioultur* 
Qhiv«r8lty of AgrloulturaX Solonoos 

Bangalore 

C E R T I F I C A T E 

This is to oertify that the thesis entitlee "FACHTrENl 

AMLYSIS, liTTERSPEOIi'IC HTBRIDIZATIO.V kliD RESPOilSE TO CHROMO­

SOMAL DOUBUilG la TWO STEROID-BEARING Solanua SPECIES - SolaniM 

viarum DanaX and Solanum aammoBua Lizm" submitted by Mr,D.L. 

Maheswar, for the degree of DOCTOR OF PHILOSOPHY in HQRTICJLTURE 

of the IhiTorsity of Agricultural Soienoes, Bangalore, is a 

reoord of boaa-fide researoh work done by him during the period 
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I . XNSIODQCTIOir 

7b« diflQOTory of tbt dnuMtlo •ffeota of ooriloono in 

the yoar 1949 (Honoh aX Mk»* 1949) hsraUod a n»v ohaptor la 

th« M0t<ay of aodom aedlelno* Tho otoroldt find Tariod 

«••• as oortieoataroida (ratttlatlnc aarboliydrata and aleotrolyta 

•ataboliaa), Oaatroeena and progeatofwns (faoala hozmnaa 

axartlng ooatrol csi aaiuiural ayola and pragnanoy), androgana 

(aala horaonaa), anabolle afanta, eardiotonle glyooaldaa ata. 

fhoai^ aniaal aooraaa playad a k.9f role In tha aarlj parlodat 

•agatatola aooraaa looatad aubaaquantly pavad m^ for tha wida 

aaa of atarolda* Preaently nearly 50 par eent of the vorld*a 

raq.uiraaenta of ateroida oona firoa Ptoaaagaa aapeo tally tha 

three apeeleat £.ilsUfllAtt> £*aSBBfialia and hXlSSUamAA* 

Staztiid-baaring SolamBi apaeiea auoh aa S.xlfllSHI Ihmal (Syn* 

are alao eoBaareially uaad aa a aotiroa of aterold dnvgs alnee 

aolaaodine • a glyooallcaloid preaent In theae apaelaa, offer a 

good atartlag aatarlal for tha ayatheaia of aterold horaonaa 

(Sehreiher, 1968t Bakahi and Haaied, 1971). 

Aiwng the aterold-bearing Solantm apeeleat l«xiiC3ill 

haa heen oomaeroially exploited in India and ia found to he 

anfftiable for auooeaafttl eoItlTation orer a wide range of 

agrooliaatie eonditiona (of. Sharma and Tergheae, 1980). 



lltllk« the dlosgenin-bearlng ^taammrmm. speeiee whioh are-

g«i«rally long durstlon orops vqj^xlriag speolal Ottltural pFMti«««» 

H^ZllOBI i s >̂  short duTfttitm erop that een b« oultlYatod with 

•as* ovMi in aarfinal Undo* But to ho a ooiipotltlvo altomato 

ooureo of otoroido^ oosaorelal varlotieo of 8,3lsx2i& ahould 

pooaoao highor eontonta and yiolda of aolaaodino and floXd 

rooiatanio to viXt eauaod by llaasciifil oargPttrffl (Bordoloi l i i l * . 

1971). 

In tha eontozt of onhanoing aolaaodino eontant in 

barrioo* induoad autetatr^loidy helda preaiaa ainaa auto-

tatrapioida aro raportad to poaaeaa highar oontant of aolaaodino 

baaidoa reaaonably high loval of aaad fortUitgr (Aaaal and Bhatt* 

19711 Bhattt 1977)* A dataiXad atudy of tho aaioaia of atito-

tatraploida in l« i i iQi i haa not baan raportad «o far, arva though 

a knovlodga of aoioaia in autotatraploida ia aaaantial far 

undaratandiog tha eauoaa ondorlying atarility ond proapaota of 

aaouring trua breading tetraploid linea in aiaeeesaiTa genarationa. 

for inoorporation of v i l t raaiatanea in l*xilCHl 

oultivara, interapeoifio hybridisation aarita oooaidaration aa 

a prospeetive aeana of gaaetio iaproveaent ainae related 

ateroid bearing Solanua apeoiea <- §,*mStUUM» '^ ? InttiWI 

eachibit field reaiatanoe to v i l t diaeaae (Telek §X ftl** 1977 

and BU., 1949) and interspeoifio gone tranafer haa played an 
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lAportant role in th« gvnitle upgrading of ••voraX spooios of 

the genua ^glTOHH Effort a to hybridise non-ateroid beariag 

Solaaua speeiea with S,xiBCSBI ̂ ^ a proved ao far ujoattooeaaful 

(Kriahaappa and Chazinaveeraiah« 19681 Rao, 1979). The atereid-

baariag S«imnnHI ^dmi» exhihita field reaiatanae to vilt and 

eould prove an oaefol aouroe of ganaa oonfendng realatanceto 

vilt for ineorporation into S^ZlAQIB* further, hoth l.ilisui 

and S.aaimflaua are apparently eloaely related taximomioally aa 

they have been aaaigned to the aaae aabganua, laptoateaonua and 

•eation, Aeanthophora (Bearee and leater, 1979)* fhua the 

proapeota of aeeuring viable interapaeifie h/brid involving 

theae two apeeiea aeema quite bright. 

for purauiag the above prograoae on autotetraploi^ and 

iAterapeoifie harbridisation, a knowledge of oytogenetieal 

baokgroand of l«xilCifll ^^ ^ - lliWIftiffll ia eaaantial* Inforaation 

en the Icaryolegy and ohromoaooal hooology af S^VIMPUM and 

ff-MiffiBftnMm ia an eeaential prerequiaita for aueeaaaful iapleaaa-

tation of interapaeifie hybridisation prograoae involving theae 

two apeeiea* Oonaidering the soall aise of aitotio ehroaoaoaea 

iA SftliUMi apeeiea, in general, theae atudiea ean be profitably 

puraued at paahytene atage. l^aohytene karyology of ^•SXMM 

hae been reported by Pin .gle and Snyanaagar (1976)* However, 

eertain unuaual featurea aueh em abaenoe of nuoleolua in aoat 

of the paehytene nuclei and the preaenoe of terminal or 



iat«roalBZ7 Aax^-atAining ••gatnta in th» llght*0tainlng 

r«f ions of tim armm in 99mm of tho ehronoooiaoo havo l>o«n 

oboorrod by tliooo vorkoro* ^ooo oboorvatloxw bavo not beta 

ropertod at paehytoxio otago in sxtj of tha aavoral Solanaa 

apaeiaa invaatigataA ao far COottaohalk, 1954l Kao, 1972 and 

197$ )• la viov of thi8> a raiavaatigation of tha paoi^toaa 

kaxjrology of l«xiKCiai vaa fait iaparativa. 

An iaplioit naad for oeaduoting datailad oytoganatia 

otiidiaa in ^ • MiffittitniB waa alao fait ainaa thia apaolaa la 

aoniddarad to ba a potantial OMUMraial aouroa of ataroida 

(Talak x l al«t 1977) and baa parfozmad aatlafaotorlly ondar 

Indian eonditiona (Gandhi Baa and Kaul, 19ao). Furthar 

ff MIWIM diffara froa I*xiAQHI n̂d othar aplnoua Solanua 

apaeiaa ^ Yirttia of ita lowar ohronoaoaa numbar of 2n«22, 

aa agaiaat 2n»24 in tha othara and tha wrailabla ajtoconatio 

infbraotioa oa l « i H m a i i* raatriotad to datanslnation of 

ohroaoaoaa wmbar (MadhaTadian, 19661 Moora« 1971 i* £& 

alueidatlng tha tascononie affinity batva«i thaaa two ataroid-

^MnriAff ^ImiTO apaoiaa diffaring in ohroaoaoaa ntiabart a 

aaaparatiTO atudy of laaf flafoaoida appaarad to ba ralavant aa 

thia eharaoter haa baan raomtly raoognlaed to ba of Taliaa ia 

aatioating apaoiaa ralatioaahip in SolHuaoaaa (Harboma and 

5waia, 1979)• Aa aaaaaaaant of raapoaaa to ohroaoaoaal doubling 



iA -̂•iWfflffBl̂ l 80*oi« ium%iti9d am aato-totraploidy had prvwA 

ma, UMful mrvaum for gtnttio JjiprovMMat of l«xijuaii* 

ConaidoriQg th« abov«» in tha prasant Invaatlgatlon 

th* folIovl2« ctttdi** wtra uBderialcant 

1) r*-iixr«8ti£atloa of paohjione karyology of £• 

in tlM oontoxt of providing ohroaoaewil basis for goaotio 

•tudita and fatoro breeding prograaysa* 

i i ) induatioii of autetetraploido ia S«xilC)n ^^ detailed 

•tody of aaioaia in autetetraploidfl for imderataiidiiig eauaea 

underlying ateri l i ty ani 

i i i ) a oonprehttuiTo atady to aaaeea the interrelationships 

of the l^xlaoii and f MHinilll haaed on oytoaorphologjrt eroaaa-

bility» response to ehreaosoaaX doiihling and diatribatien of 

leaf flavonoida to arrive at a possible orop aaelioration 

atrategjr involving theae tiro speeiea* 
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II . HEYIEW OP LITSRATUHE 

f3i« wiri9V Qt pertintnt lit^amtturt ! • oortred tmdtr tiy 

major h^aAs, • ! » . , (1) ateroid-baarlzif Solanua apcolea 

(11) Xaaf flavonolda In Solaiiao«a« ( i l l ) peehytane ohr<»u>8aB«a 

(Iv) latarapaolfle lij1>rUlsatl(m In aadlalnal pUnta and 

(•) Indiioad tatraploldy la oadlolnal plaata. 

2 a . STMOID-BEARIHO SOIÂHJM SPECIES 

Tha Iltaratura on q^aolaa of aoonoalo liqportanoa, 

taxoneay, eytolocr, Intarapaolflo Itybrldlsatloa and alao 

atxtotatrapXoldj In atarold-baarln^ ^liniWI apaelaa la rarlavad 

hara. 

Storold-baarlng s3>aolaa of Solanua ara ooaaarolally 

asvloltad aa tha aourea of aeXaaodlna and ralatad gl/oo-aUcalolda, 

§ailmm lisism* (%»• l«iEbiiliBM vai*. fltemwataavwi) i« tha 
asBOltialYa qpaelaa oaad l(qr atarold Induatxy In India (Haiti si aX^t 

19641 Maltl S l a i . , 19791 (l^vaX» 1977a and b). Aooordlnc 

to Bradlay s i nX,* (1979) baaldaa ^•xiiXaiA* I«ia&l&ilua« 

S^airlottlayo and §.»tuSUiMiS^ "'̂ ra tha aoat favourad plant apaolaa 

In the ataroidal Induatry for tha produotlon of aoXaaodlna In 

Auatralltti raglona. Aooordlng to Talak s i Al* ^1977) 

ean ba a esauBarolaXly potantlaX aourea for aoXaaodlna 



prodiietloa. Aaong th* ijo&igimom 8p«oi«(i» " iBtftinMI ^^ 

s.inAtiiiM^ ar« also oozi8ld«red «• potential aoixroa of aoXaaodino 

(Aoaal ana Tltvanathaa* 1974)* In aoat of tho abovo apooiaa, 

borrioa ooataln solaaodl]i«,ifliaroaa^i& ^-lifllnatM « ^ S.aviciilago. 

tho loaToa oonatltuto tlio aajor aoiuoo of aolaaodlno. 

Aaâ g tho storoid*boarl2ig ^^IMUM opatloat ^-UTiffHiirf 

<U3di -̂''fltti'fflî fli iMloflf to tiio saMie 8ttl><-g«niui and aoetiim 

Arehao-Solantia (Bradloy fii a l . t 1973)* 3̂ ho ethor opooioa 

xmm9lj, i.»litg!XBk* ? MIMitJIi ? ItWIfWlMr S^laftUUii ot"̂  

?-Miff Initial 1HI1O]% to tho attb f̂ttiiMi lopteotoaontui (of. Hoaroo 

and Uatort X979t toA Eandoll and Symsat 1976). §.»XXSIM snd 

l*iaifilSt£lffl hi^ong to tho sootion Aoanthophora« l«laUBM "^ 

ff-mriATHtUB holong to tho aootlon Molencona %«hilo 8.indieia| 

to Ollganthoo* 

Oortain oxtont of taxonoalo OflOfuaion poroiatod until 

roeontlj In rospoot of l*xifiC]il» Bahu and Hopper (1979) 

have roo«Eitly roovaluated and ooneludod that tho eorroot naaa 

t9T I*1ltMHttmm var. tttotttrJtittW. 3«n Gupta la l.xUSHl* 

Owing to tho oarlior taxonoaio oonfuaion in roapeot of thia 

taxen oarlior roporta on l * k t e l l n m ^^ treated aa referring 

to S. 



2«X.3«1« Chroaoaoaa nuabrnpt The ohr^Msoae nuadsera of thi 

•t«reld<-b«wrlng Solamm ^0Oi«« htt/e1i»««n doteraisftd a«i 2am2A 

for ^-limmtMr (Hasrallah and Hopp» 1963) and 2n*22 for 

S.MMMOBua (Madhavadian, 1968t Mooro* 1971). 2n»24 for 

l*XiftCni (Krishna Hitra, 19661 Ztttidii, 1972| Kriolnappa and 

CiwnQaTooralah, 1976), §.»3mmm (^ ls«t 1962t Zutehl, 1974 >• 

I*lBAlSUil C^adrtil, 1933f Molco, 1962} Bosbamah and Boabaruah, 

19631 2ttt»iii, 1972), S-rrftTMlOT (Tilaorin md Sloonat, 19271 

Hcdaor, 1963l MadhaTadlan, 1968t Kriahnappa and Channavooralah, 

1971), 2nM8 (Vllaorin and Siaoaot, 1927, 1928) and 2a»92 

(BasrUs. 1954, 1963? Stray aX ll*» 1962) for S.^^lnatiyii and 

2n-46 (Bigrlla, 1954 and 1963f Stary fti sL*f 1962f Bosbaruah 

and Besbaniah, 1963), 2ni-48 (Vllaorin and Siaonot, 1927 and 

1928t aettaaohalic, 1954). and 2tt*96 (Bajrlis , 1934 and ld63t 

Hardaa and Joahi, 1954t Boibaroah, 1963t TiXsorin and Siaenot, 

1927 and 1928t ©ottaehalk, 1954i Storohova, 1957,^ for 

2«1«3.2» SgiMt4g jrarrglgcr' Xaxyooorphologleal atudioa mint 

• i t o i i o ohromoaoooa of tte root tip oolla have boon roportod 

for l«irhiilaniii w « fltot^ffrltanM (syn* g.siaciBX^^ahna 
Mitra, 1966), s.y^mmtmiyam (Zittohi, 1972f Kriahnappa and 

ChoonaTooraiah, 1976), I*lagttaui (Zutahi, 1972t Haraaiaha 

Raa l i tik»$ 1980), 3-fi«i<aini (Ztttahi, 1972t Saraaiaha Hao l i Ai»» 

1980), MmJUUMXMiM (Kriahnappa and Chonnaveoraiah, 1976). 
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acMitio ohx«aosoa« nngpi. in l«ngth fson 1*6/i to 2*6 ^ 

(XrUliaa Mitra, 1966). Six ohromosooal ty^M (A to f) havo 

1l««n diatingtticliodl* Tho ohroaoaeaal pairo bolozigiaf to tTP* *B* 

••asurii^ 2*5At in lonfth wao ftoandl to boar aoeondary eoaatriotioa, 

^ ?-lftMiaifV1iir Zatahi (1974) rooorded ohromoaomo lanfth 

•ariationa froa 1.99Ai to ^•3Ai» A pair of aatollita oliroao* 

floaaa with aub*siedian o«itroaero ataattrix^ 2*66 Ai vaa otoaarrrod, 

Aaong tha fiva typaa raeoc&iaod hj har, no diatiaotion has 

baan aada in raspeat af tht oantrcnara poaitiona in two oi tha 

croapa* Tha aoaatie ohroaoaonaa of l»kblllLiBW ^^ \i9V0i 

olaaaifiad andar aodian C2«5Ai to 4*0Ai) and ahort (laaa than 

2«0Ai) ehroaeaoaa groiqia b7 firiahnappa and ChannaToaraiah (197S). 

Cblika Ztttahi (1974)» Iriahnappa and ChannaToaraiah (1976) 

raportod two paira of aatallitad ehroooaoaaa «id total ahaanoa 

of aadian oaatrooaro ohroaoaoaaa* HowaTar* laraaiaha rao al fll* 

(1980) raportod tha praaanaa of ono iMdian ohroaoawia in tha 

haploid ooî plttBont of J^«ttiiiiBJi *BA * diatinot abaanoa of 

aaoondary eonatriotad ohroaoaoaaa in wholo of tho ooaploaant. 

^ Salaaaa IflfllBMi aoeording to Zatahi (1972) tha 

aitotio ohrenoaoaM rangad fyoa l*52Ai to 4«00Aii in lanffth* 

Sight afarOMaaoaal typaa vara raoogniaod and a pair of aatallitad 

ohromoaoaaa with aub-aodian oantroaara waa obaarvad. But 

file:///i9V0i
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Varasimha Rao A ! &!• (1980) reported presenoo of fi-ve nadian 

and aeyea aub^median ohromoaomaa. The aoaatlo ohromoaomea of 

S.lndloua were shorter than S.lneanum and ranged in length froa 

1.33 Ai to 2*66/U. Two paira of ohromoaomea bearing aeoondary 

oonatriotion with median and aub-aedian oentromerea were 

reported (Zatahi, 1972). S.ii^ioum poaeeaaed a maximum number 

of eight ohromoaomea with median oonatriotiona (Naraaimha 

Rao £l sl«, 1980). The aomatio ohromoaomea of S,marginatum 

were reported to oonaiat of two paira of aetallited ohromoaemea 

(Kriafanappa and Chennaveeraiah, 1976 )• Ckily one pair of median 

oentromere bearing ohromoaomea haa been reported. The total 

ohromatin length of this speoiee ia reported to be longer 

(33.9^) than that of S.khaaianum (26.9^). 

Baaed on the Karyotype analyaia of aome of the non-

tuberoua Solanum apeoiea inoluding ateroid-bearing ones, 

liaraaimha Rao si g^. (1980) opined that the atudy would not 

offer any aoope for evaluation of phylogenetio relationahipa 

between the apeoiea. The study of ohromosome morphology in 

Solanuia speoies* at beat oan hatre only a phyletio signifioanoe 

as a oommentairy upon the validity of oonelusions baaed upon 

evidenoe from external morphology and other oytogenetieal data. 

2.1.3.3. Paohytene karyologvi Pachytene analyaia among steroid-

bearing Solanum speoies is reported for S.viarum only (Pingle 

and Snyansagar, 1976). The differentiated pachytene ohromoaomea 
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ar« r«port«d to vary in length from 9*4At to 34*2Aa. In tho 

Idoatlfioatlon of ontiro luiploid eoi^tloawnt ooat«nt» tho distri ­

bution of faotoroohromatln was wiployed as tho aajor orltorlon. 

Thros of ths oliroBu>soiBO« woro roportod to bt aotacontrle* Sis 

oonsplottoua absenoo of nuoloolusat paohyteno %fas oonsldorod 

to bs a spselfle oharaotor of this spoeios. In ons of ths 

arasiof ehronosomo I and 17 and both aros of ohrososoas IX 

ths llfht-staining rsgions ars flankod on slthsr sids hj dark 

staining rsgions* Bassd on aorphologioal s iai larity of 

paehytsns ohromosoass, Pingls and Snyansaî ur (1976) havs 

suggestsd a basio nuabsr of n l̂O for this spsolss* 

2a*3«4« AflgfMgnr gftWMMlWW "^o pressnos of aoosssary 

shreaosenss have bean reported in §,»iBSJLUUL» l*kbtllilUil 

(Stjn. S^viartta) and ^aXlflOII (ChennaTesraiah and Xrishnappat 

19651 Hfeiyszksagar and BhanraJ, 1972 )• In S,indloun. 

Ohsnnavesraiah and Xrisfanappa (1965) rsportsd ths prsssnos of 

an sxtra ehroaosoas in root tip so i l s of ons sollestion and 

two £rafBent ehroBosoaes in two othsr oolleetions. In ths 

lattsr eass, ons of ths eolleotlons was fbimd to haye aeoessary 

shroaosoass of unsqual length and the other of equal length* 

Ths dstsotion of aoosssary ohrcxaosomss in pollen soth«> os l l s 

of two BUNTS sollsetionsis also rsportsd* Thsss ohronosoass 

oosarrsd sith«r unpaired or paired witt ehroaoaoBM of ths 

normal ooqpleaent in trivalent and pentavalent oonfiguratlon* 
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^ -̂Hrhiltffllllil '^^ aootasory ohroaoaoa* ooeurred in WD of 

on« of tho throo oollootlonsoxamlnoA by Chonnayooraiah and 

Krlalmappa (I965) and was not found to pair with ofaromoaoaM 

of nofraal ooaploaant* In S.TJarmi Î oyanaacar and Ihanraj 

(1972) fomd ont or two B-ohroooaonta at aaioaia in 20.6 

par oant of tha 121 planta aaalyaad by thaa* Tha B-obroaoaoa«i 

did not pair with noraal ehroaoaomaa or batvaan thaaaalraa 

whan two aueh ohroaoaowa vara praaant. Bollan fart i l l ty 

and aaad aattlng vaa founS to ba raduaad In planta with 

B-ohromoaooaa. Dk^anaagar and Plngla (1976) eonoludad that 

tha praaanoa of B-«hxN>aioMiBaa in tha planta of ^.xlflEiii "OQT 

oontribata to tha inoraaaa in thair aolaaodina oontant aithar 

diraotly dua to tha polygmio natora of thaaa ohroaoaoaaa 

or InAiraotly by daeraaaing tha aaad vaight and Ineraaaing 

laaf vaight. 

Of tha naarly 2000 apaeiaa of %liniMf About a hundrad 

ara tubar-baaring and tha raat ara non-ttibarifaroaa (of* Rao« 

1972)* Tha ataroid-baaring apaoiaa balong to non-tubar 

baaring aaiibara of tha ganua. A larga ninbar of intar-

qpaoifio hybrida hava bean raportad aaong tham (of. Rao, 1979). 

Intarapaaifia hybridisation in ataroid-baaring Solamai apaoiaa 

offara a good proapaeta of tranaferring yield attributaa. 
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hardliiMS and dlsMui* and p««t msistano* from wild or 

r«lat*d taxa* 

In ttkt present r«Tl«v only thooo intoropoeifie lijtrlda 

involTli^ atareld-tooaring apaelaa aa ona of tha paranta ara 

aonaldorad. Thaaa inoluda tha hytolda batvaan ataroid-baarinf 

apaaiaa on tha ona hand and faw of tha adibla or othar non* 

tttbarif«roua SolanuM »p99Ut» on tha othar* 

a a u . l . O r w u U l l t y nlBtlOMtoll^t Starold-baarlng apaoiaa of 

tho ganoa ?7?,iiiB1l euc« ̂ haraotarlsad toy oartain paottliarltlaa 

vlth ragarda to oroaaabllity mmox»g ita ap99l9a, Barriara 

to aroaaablllty appaar to hava davalopad to varloaa dairaaa 

at dlffarant lavala* Thaaa inoluda ooaplata failura of 

froitaat, parthanooarpio fruit aat« produatien of ahrunkan 

or abortad aaada» produation of wall-davalopad but non-

£arainabla aaada and aaadlii« Mortality (of* Rao, 1979 and 

of, Qaidiffi, 1979)* 

S'^lar hataroAorphiaa ia raportad in ataroid-baaring 

?qlMll apaoiaa (Hurthy and Abrahaa, 19751 Bakahi, 1979 and 

Rao and Kuaar, 1980). In tha eontaxt of ralatiniE tha rola 

of diffarenoaa in atylar langth with affaotiva fruit aat 

varioua flowar typ«a in apinoua Solanua apaoiaa vara aoraanad 

(Rao and Rao, 1977k). It vaa found that flowara with atylaa 

axartad vail bayond tha oonnata anthara had alght nuolaata 
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•abryosaos and v«r« only fisiotional (Rao and Hao, 1977i>> 

Narttay and Abraham, 1975)* Rao and Rao (1977b) aantioned 

tha ralatlon of abortlTo daralopfflant of aBbryoaao to atjlar 

hataroBorphiaa. 

fha raaulta of tlia Iniarapaelfle bybrldisatlon InTolrinc 

ataroid*baaring Solar̂ ua apaoiaa aa paranta or aa parant vitli 

ethar noa-tubaroaa Solanym apaelaa ean ba olaaaiflad into 

aaran following aatagorlaa* 

2«1*4»1*1« yartila hybridal In thia oatagory awjoaaafttl OToa999 

reaulting in fartila hybrida ara includad. Aaong thaa ara 

raeiprooal aroaaaa batwaan l«cilflL ^^ ,§*iaAJL&tt (^asrallah and 

^PPt 3.963 and Hao, 1979) batwaan S.liidlaua and S.aalangana 

(Chopdo and i«lan^ari, 1973) Nagoon §ji A^. , 1962ai Jaipurkar §X §L** 

19731 Rao and K«nar, 1980t Rao, 19791 and lakahAi fti AL*, 1981) 

(Ohopda and Manjari, 1973) batwaan ^•iaUtiXM ^ ^ l*lllfiBCiBA 

(Magoea t i A 1 . , 1962af Zatahi, 1966| Rao, 1968i Siddiqoi and 

Xhan, 1978} lakahsii t i Al*t 19811 Rao, 19791 » d l*iQfifiBHl 

X inta«»ifiiliiia. I«ii]fi£iMI& X ̂ ^laUfiiUI (Rao» 1979) and 

S^ayjoulara x S^fiBtnitHi (HotYankora, 1968). 

2,1*4.1.2. PMTtiallr f t r t t l i terlglfla' Sueoaaaful intarapaoifio 

oroaaaa yialding partially fartila hybrida ara> raeiprooal 

aroaaaa batwaan S^ii^dieua and S^aalongana (Rajaahakaraa, 1968, 

1969 and 1970t Kriahnappa and Channavaaraiah, 1965} Rao, 1968t 
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Kangasim^f and Xadasibayana SuBdaraa* 1977• 19741 and Hasrallah 

and Hepp, 196?}{ batwam l.ladiAMl and ^mimMBM (Zutahi, 19661 

Bao, 1968) and batvaan l.JtoaMUB >»& l»iaii£El£&Uia (Haa, 1968| 

and IQian f l i l . » 1975 )t -̂llWff""* &• â d̂ parant with 

a^mmiftlil (Bakah, 1979), Si^gilSi and S^anrtt^tMt (Raa, 1968) 

ajad aa pallaa parant vlth S.aftarooaarean ((Xaldijl, 1975 )• 

I*iSAlAJa • • M«A parant with a»MrttttMf (^aJ^ t i flL«» 1961), 

^•lUfl. C^Of 1968). 

2.1.4«1*3« Siarila terbridat Starlla hybrida raaavarad froa 

intarapaaifio tajbrldiaatlon inoludat raoipreaal 9roBm9» batvaaa 

S îndiauM anfl S^aalanaana (lakshmi ^ g^,, 19811 Saarallab and 

^P9» 1965)* batvaaa ^-limmnff t̂ n̂  ^•iminrtttlilt (̂ <» "nd Haa, 

1981| Mittal, 1950t Rajaahakaran, 1968t Rao, 1968| Mecoon fti al*f 

1962a), l^lodiftMl x S.torraa (Xlrtl and Baa, 1981), S.jyMttBni x 

l.fiSlfiaciSBA (lAkahmi jti Al*t X931), »-<fff*«ff x S.jjJLft 

(Rangaawa^f, 1973 )t S.gilo (Rangaawaaj, 1973) and S.inoanua 

aa aaad parant vlth ^-MlgagtWI (I^kshai §%, §X,*t 1981) and 

"ilBTttlUmtt (f^vaalnathan, 1949 anl Mittal, 1950). 

2 . I . 4 . I . 4 . *«gr1ffi1ttY ftf \ir\lTH IMltll̂ ^ffi* Mortality of hybrid 

aaadlinga haa baan raportad in eroaaaa InrolTinc S.indioiM^ aa 

aaad parant with S*littJBEUBI « ^ l̂lWffiHHllinmi (Rao, 1979) and 

batvaan S^aaalaotiaain^ua and l«idiaiiBBIB (Krlahnappa and 

Ohaanaraaraiah, 1965)* 

umvmsiTt Of AGRICULTURAL sciEwcesljrw 1 o o n 

UNrVSRSITY tl^RARY j ' ^ -» " «* ' > 

OKVK »ANGALORE-5»0 Ot». | 
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2. i*4a.5 . yariatAgB Qi gftrtiaUy atrtUp^d %a^/§T iHmrttfl Mrti* 
OrosMs l«adlii«; to th« formation of partially deroloped and/or 

alMrted aaada ara raported in oroaa eomloiliiationa with l*iailftlA 

baing aaed paraat with I.aBHlfltifftJLM\iW C^ao, 1979) and 

S.aarattanaa (Rao, 1979 and Rao and Bao, 1981) and §,miasmm 

aa aaad parant with ?-iagrOT?rffflTl smd £«a4sEiHI (Ottidijit 1975) 

a<^ -̂iTitHiliiniffli X l«iallfliUI (Xrlalmappa and Channavaaraiah, 1965) 

and S.Mloaa^ani| x IcJdUUULaayH (Hao, 1979 )• 

2 . I . 4 . I . 6 . yaramtiftn nt «ftiFtht»i»a»w,ifl fVuiti.1 Haoiprooal oroaaoa 

iovelTlng S^mXaxyUOML and l»)ElMiiaBysi (Bakah and Iqbal, 1979) I 

and S.aiaion^Miî  and ? IMIlHtlfH (^ikah mtA Iqbal, 1979 )t and 

S.aalongaaa x S.inoanua (Bakah, 1979)* S«llUAIHi ^ l̂ iffiBttBllft 

(Bakaii and I^bal, 1979) and Hao, 1979 ) | and S^ptftoifal i iai 

vlth ^•iBBMiM ûid 9-̂ ^ «̂«ff̂ t"f (Rao, 1979) liaya prodooad only 

parthanoearplo fruita* 

2 a . 4 . l . 7 . Oromi InaomTiatibilitri Croaa Inooapatibility loading 

to no aoooaae In oroaaability haa baan raportad in tha follovins 

j^rantal ooabinationa* 

Saeiproeal eroaaaa batiraan I«liiLaBCiBA and ^•MMSiaJUk 

(Maarallah and Hopp, 1965| fiakah aoA Iqbal, 1979), l*iasfiQia 

and l«]dMliASlift aa aaad par ant a vith l«SilfifiiffialSyEUiat S.aurattanaa 

(Sjm. S.»anthoearpon). S.aiaymblifolioa (Bao, 1979 )t l*iMXsm aa 

aaad parant vith ff IMIIfflTm (Haarallah and Hopp, 1963), 
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•••d parent with S.jjQigjiuD Owmlaftthan, 19491 Mlttal, 1990t 

Hudiiri, 195X| Rajashelmrsn, X970t Rao, 1979), with ^•ItiBIUkUiM 

(Krlahnappa and Ohannavaaraiah, 196$) i t s reoiprooal (Bao, 1979) 

and with ^miimam (Bakahi and lnhml, 1979 and Xalcahai t i l l - t 

1981 ) | S.aalaagena var* inaanun as ssad parsnt with ^•laAXSOUk 

(Hajashakaran, 19691 Bao, 1979) and l.JElUtJyttMl ^Hao, 1979 ) | 

SL^UISMOM, 3r S«kluHlaaaii -̂WltiimliinBa x l .£i ia. i §.»islu§Uuak > 
l^tottHrtftilm ttaA i t s rsoipf<oeal (&ao, 1979 ) | LxUft x 

§.*XSiAXStM (^Ot 1966 and Baa, 1979)| §,*%aam x I*4MlAlll 

(Kriahaappa and Chaanawaraiali, 1965)| I^ligriteriftliyi x 

?-lnfl1iffiffll (̂ ao» 1979)I and £*iiiUftiHi vith I.aiiUlliiaA ani 

? jMrtfflirBfln (^^aidijit 1975)* 

fte abova oategorisad rawalts of intarapaoifio bytoidi-

sation involTing staroid-baaring and/or nonrtubarous Solanua 

spaeiaa vhaa raviawad ia tams of orosaabilitjr bahaTiour of 

iadlTidual apaoiea reveal ad oonflioting raaulta* Thaaa 

raattlta ara daalt in tha follovins pagaa taking iaporteoit 

ataroid-baaring Solamia apaoiaa indiTidually into oonaidaration, 

2«1«4»1»8* -̂lllgffinMl* ^̂ âoiprooal oroaaaa batvasa ^ llfimTOB and 

ff ItliBftaf ^f ^^^o. raportad to prodooa fartila lijrbrida 

(Swaaiaathan, 1949t Hittal, 1950| Magoon t i ^ . ^ 1962at 

Ztttshi, 1966| Bao, 1968t Siddiqtii and JQian« 1978f Hao, 1979) 
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w restated in no firuit a«i (Oaidijl, 1979i Baksh and Xqbal, 

X979I lakshmi ^i §L** 1981 )• CroaMS between S l̂noftnua x 

£*lilABSlBA teve also been reported te glTe rise to partially 

fer t i l e hybrid, while Ite reoiprooal ooabii)ation« prodtioed 

parthenoearplo fruits (Baksh, 1979)* -̂IHItunMi M pist i late 

parent with S-MfffiffB- ! • reported to prodtise fert i le hybrid 

(Hao, 1979) or partially ferUle hybrid (Hao, 1966). Zn the 

reoiprooal eross, partially fert i le bybrid (Zntshi, 1966) or 

hybrid seedling Mortality (Rao, 1979) hmf been reported* 

The reoiprooal eross between ^•iMMSM and 

^•iMkuaiXaiXm resulted in a partially fertUe hybrid (Bao, 

1968t Khan l i A 1 . , 1975)* But, Rao (1979) reported the 

produotion of a fert i le hybrid when l.lflBJUUll was used as a 

p is t i l la te parent. ^•UMiaSiSIMBk • • pist i l late parent in 

erosses with S.̂ gQ^Qyn prodused a partially fert i le hybrid 

(Qsadiji, 1975), idiile use of L i a a n n • • p is t i l la te parent, 

resulted in either aborted seed feraatlon or total inoo^pati-

b i l i ty (Qaidiji, 1975). 

The results of erosses inrolTlng ^ iManM ^ pist i l late 

parent with other Solanaa speeles Ixwludet the prodoBtion of 

partially ferUle hybrid with S^gJdH (&ao, 1968) and 

8,amftt«Mia (Swaaiaathan, 1949 )t steri le hybrids with 

y-attirttttiMt (Hlttal, 1990 )t foraatlon of aborted seeds with 



19 

^•aXaaui (QhUldlJi, 1975)t laooi^paUbUltgr with ^•iiCtiiiQI&» 

I^niBfmrnliinmi ^•ishmlmoL •«& l . i i i z i l c U a U i n (^0 , 1979). 
As pollen iftkrmit ^ Infiniifn vas reported to produoe onljr 

parthenooarpie firuite vith ^•ItiUttXaOM (Bakeli and Iqbal, 1979l 

Rao, 1979 )f -̂TmTTIT*"* (Bakah and I^bal, 1979) and 

^•liaxikbcilfiUyii CRao, 1979). 

2.1«4*1«9. SsAftUAMi* ^ S.indioun. fertile laterepeoifle hykrida 

haTO been obtained in reeiproeal eroaaea with S«j{y^ (Haarallah 

and Hopp, 1969f Rao, 1979) and with 3,aelengena (Mafoen li H . , 

1962ai Qhopde and Wanjari, 1979t Jaipurlcar §X ̂ .^ 1973t Rao 

and Kiaaar, 1980 and Rao, 19791 lAkslua ti &!•, 1981). On the 

eontnopy, J[*iMlftM and ̂ •itliflKtti eroaaea haTO been reported 

Tarioaalj aa Ineoapatlble (Svaainathan, 1949t Mlttal, 1950t 

Bhadarl, 1991| Rao, 1968| RmgasvaiQr, 1973t Rao, 1979) or 

eroaa oompatible bat resaltlni^ In partlallj fertile hybrid 

(Rao, 19681 I^lahnappa and ChennaToeraiah, 19651 Rajaahekaran, 

1968 and 1970t RancaaMsiy and Kudaabavanaaundaram, 1973 and 

1974), and sterile hybrid (Kaarallah and Uepp, 19691 and 

lakshai ti fti», 1961). Sinllarly, in oaae of S.lndioua and 

•̂IJLLfi. eroaa, a sterile hybrid vith S.indieim as pistillate 

parent, and oroaa inooapatibility in reoiprooal eombination 

have been reported (Ransaa%iaay, 1973). Oroaaes vith l*JLBaiBlli 

as pistillate parent have been reported to result in fertile 

hybrids (Rao, 1979)* ^̂ le reeiproeal eombination ia reported 
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to yl«ld a purtially f«rtil« hybrid CZtttahi, 19661 H«o, 1968) 

or a hrtoid ahovli^ •••dllng aortallV (Hae| 1979 )• In 

•r—w with ^•%aBUm» ^•XadJttM • • platlllAta parant produoad 

a atarila byterid CKlrtl and Bao, 1981), >diUa tha raaiprooal 

aoBblnation raraalad orosa inooapatibllitx (Kriahnappa and 

OhamuiTaaralah, 196$t and KirU and Rao, 1981). Siailarly, 

la enaaoa with L m r t t l i M t (%»• I*TlllthW(irBOT)# Si^UAXam 

aa aaad paranfc ia raportod to preduoa abortad aaada (Rao, 19791 

and Rao and Rao, 1981), parUally fartila bgrbrida (Raja t i Sl«t 

1981) and a atarlla hybrid (Kao and Rao, 1981 >• Tha rooiproeal 

•oBbinatiaa tea baaa r^ortad to fira riaa to atarila hgrbrid 

(Mafooa j | i al.*f 1962at Mittal, 1950| Rajaahakaran, 1968t 

Rao, 1968). l.iodJj&W x S.intogrifolium oroaa raaaltad ia 

partially fartila hybrid (Rao, 1968), Yoraatioa of abortod 

aaada in tha oroaa £»lrtMHtnnvil x S.iujjyî suia haa baaa raportad 

by l^iahaappa and C^annaTaaraiah (1965)* Znaoapatibility 

haa boon roportod botvoon S.lndiouM and l^kteftllOlilb 

i>ll«rifcrtfglJ.«l (Kao, 1979) and 1*1HIII» ( lura l lah and 

Hopp, 1963)* 

2«1*4«1*10* SfjyiillHIil' ^aoiprooal oroaaaa involriaf ^•, 

ai^ ^.•MitilSMMUk iUM ^Vi attaaptod by • nuabor of vorlceiro. 

Oroaaaa with lauAfiBKHUI aa piati l lata paront %raa rapartad aa 

inoompatiblo (Kriahnapjw and Chmnavearaiah, 196$), and 

prodoeod eithor parthoaooarpio fraita (Bakah and! Iqbal, 1979) 
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or abor^td •••da (Rao, 1979 )• Raaaatly, by adopting natxlaiit 

eultura for tho aakod oabryoa roaoltlng froa ^ Iflnnlinm ax 

l*ltlflilftfBA oroaa* a partially forti lo bybrld haa boon dorolopod 

CSharma £ i Al*» 1981). Or9B99m involTlng S*ttMiiBlii «* 

piati l lato parozxk with ^mMlSMSOIk *uro roportod ao falluro 

(Rao, 1979 and %araa ^ i l , . , 1981) or to produoo parthonooarpio 

fnaita (Bakah and Iqbal* 1979)* Roelprooal oroaooe have boon 

atteaptod botvoon '^•ttMlmn ^*^ •̂iĴ fiflOyA ^^t without auoooaa. 

? thl i t l inn <u> piati l lato paront waa roportod to produoo 

parthonooarpio fruita (Bakah and Iqbal, 1979 and Rao, 1979)» 

whilo no frtiit —X waa obtainod vbon S*ifidli£li vaa uaod aa 

piat i l lato paront (Rao, 1979)* Slailarly, roaialta of 

rooiproeal erooaoa botwoon ^•isAJ^tM ^^ ? tiHBifl*1l*TIII indioato 

foraation of abortod aooda with ^ IriliMllinHi *» MOd paront 

(Xriahaappa and ChonnaTooraiah, 1965) or a total failiiro with 

g.indioiia aa aood paront (Bao, 1979)* Oroaa inooapatlbilitgr 

waa roportod for oroaaoa iarolving £«klMUillBII& ^n^ 

3,ai,aviabrifoliaa (Hao, 1979)* lailuro in eroaaabili-^ haa 

alao boon roportod whon l*tttlilBlHI vaa uaod aa piati l lato 

paront in oroaaoa with S.lf iamt S*£Uft» l*zaalb&ttCBfia and 

a*a4iribritttUaii (^o* 1979). 

2*1«4«1*11. fi'lMMiflffl' ^•oiprooal oroaaoa involTing !•] 

*°d *y imi t lMi foraor aa piati l lato paronta, aro roportod to 
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prodiiQ0 parthanoearpio trvdtt (BekBh and IqM, 1979) or total 

failuro In Arult aot (HaaralUh and Hopp, 19631 Bakah audi 

Zqbal, 1979)* îlMUffffWI &« f iat l l lata parant la 9T9»—a vith 

l*lafiaBlll prodooad perthanooarpie Anilta (Bakah and Iqbal, 1979 

and Rao, 1979)* Aa pollan parent, S.tndieum did not affaot 

fruit aat in oroaaaa with ^-jflfflftM (Kaarallah and Hopp , 1963 \ 

Thua tha abera oboarratiaaa on oroaaability of apaeiao 

•—A to aiipport tha opinion aicproaaod bj Bao (1979) that tha 

inferaation ohtainad bj oroaaahilitgr atudlaa alona oannot of for 

any oluo to tha oytoganatle rolatlonahlp of tha «wiaa lATolvod 

and thair ayatoaatloa, avanthough tha ability of tho apaeloa 

to eroaa with ono anothar to glTO riao to viabla offapringa 

ia noraally aooaptad aa ona of tha prinalplaa uaad in aaaaaaini 

ralationahipa* 

2*i*3. BtwftBtt \9 9iur«igag3w flft«l>Unf 

Aaong tha ataroid-baarlng Ŝ ĵ naw apaeloa raaponaa ta 

ohroaoaooal doubling (atttotatraploidy) haa baan atodlad in 

S.vlarua Ofa* &khaiillUBi ^ > ^ S.indiaua. 

2«1«5*1« S-YlHriil' ^<'»»od atttotatraploida of S.xlaCBI (̂ a^ 

raportad aa -̂|;hiifffifl*1^^ vaa flrat rapartad by Aaaal and Bhatt 

(1971)* ^ 0 notarial uaad waa oollootod froa Dahra Sun 

probably £ron wild ataad, Aatototraploida vara obtained fron 
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•••dlings treated with O.I to 0*2 par 0«nt •q.iMotia oolohiolne 

•oltttlon. Bliatt (1977) reported further atuaiee using C^, C^ 

and 0^ fenerations of these tetraplolds. Induotlon of auto-

tetraplolds in a ounred spine autant developed by Bhatt (1972) 

aaing one per oent eolohlolne was alao reported (Bhatt, 1975)* 

^wtt and Heble (1978) eoapared glyoo-alkaloid/Solaaodine oontenls 

and agronoaioal eharaoters of spiny tetraploid^ mutant tetraploid 

and the porogenitor of the latter* 

Aaaal and %att (1970) observed that the spiflQT tetraploid 

eould be easily distinguished by its dark and thiok fbliaga 

and lesser lobing of leayes. Besides* deerease in spine 

auttber* delayed flovaring (about a aenth), saallsr siss and 

lesser weight of fruits were also reported to oharaoteriae 

tetraplolds trim diploids. The authors observed *the presanss 

of ? to 9 fruits at sons nodes instead of the usual single 

fk>ttit indisating developasnt of mere than one heraophrodite 

flowers*. tiM g«ieral superloirity of autetetrapleida over 

diploids in the ratio of aale flowera to haraephorodite flowers 

was eonfiriMd by Iftiatt (1979) from the study of adransed 

generation of antant oolohiplolda. Baaed on the ooaparative 

atudy of these spiny tetraplolds belonging to 0^, 0^ and C^ 

generation^, Bhatt (1977) reported that the proportion of aale 

flowara to heraophrodite flowera waa 10i6 in tetraploida 

aeapared to 1013 of diploids resulting in inereased flnilt 
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nufflb«r !•••• 236 In t«trapIold« against U O In diploid. fbU 

was attrlbutad to altorod horoonal j^ttoxm inoidental to 

totraploidj. 

Baaod on har atudj of tlia Tariation in nuakor of apiaoa 

oa loavoa in 0^ and 0. gonoration planta of ourrod apiaa aatant 

totraploida, Jltatt (1975) aiiraiaod a probablo aaaooiatiwi of 

apinolaaanoaa with atorility. liotwithatanding tha aboro 

obaorvatiea* aarkod iaprovooont in pollon fortilitr ^^ trvdt 

aot OTor 0^ linoe oould bo obtainod ^ hor in C. gonoration 

li»08» thoroby indieating aoopo for iaprovoaont in adTanoed 

gonorationa of poljrpioida. Siailar bohavioar in roopoot of 

opinoloaanoas and atorility waa roportod la tor bgr Bhatt (1977) 

in hor atu^f of 0̂ ,̂ 0 and 0- gonarationsof autototraploido 

of wild (apinar) typo induood oarlior b/ Aanal and Biuitt (1971)* 

Z«rgo Tariabllity vaa obaorrod in C^ totraploid planta fbr also 

and number of apinaa on looYoa, flowor abaoiaaion and plant 

height. Spineloea planta rooorded high flower abaoiaaion 

that oould be eontrolled by an applieation of VAA vhioh^hovever, 

did not proaote flnait oet. Bhatt (1977) alao obaervod iaoroaeo 

ia plaacl height, pollen fertility and fruit yield in 0^ 

generation over Ĉ ^ and O^* 

Bhatt (1977) obaorrod an inoreaao in the total nuidior 

of fruita per plant froa 140 in diploid a to 236 in epiiiy 

tetraploida and alao total ftruit yield per plant from 700 g ia 
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diploid* to 760 g la splay tstraplolds. %• Inorts^i la 

yl«ld was attrlbuUd to Inersass In tte atialMr of nodes and trui%9 

psr nods, 2h a oo^paratlYs study, Btett and HsbXs (1978) notsd 

ths Infarlorlty of spiny tstraplold ovsr autant totraplold In 

arsrago hslght, longth of branohsa, psrlod of flovarlnct nmbar 

of AniltSf f^ult ylsld par piaat and avorago walflit of fruit* 

k vldo Tsrli^lUty for wolgiit of frolts psr plant was dlseamsd 

afflong mutant tstri^loldsvMoh offorod aoopo for solootion* th9 

aatlTO fruiting psrlod was found to too ^ortonsd (22-130 days) 

In ttutant totn^lold as ooaparod to aataat diploid (77-148 days)* 

Aaaal and Bhatt (1971) roportod tho glyeo-alkalold 

oontent of six diploids and four totraplolds* %e varlatlwi 

far tills obaraotsr In diploid rangsd fToa 2*6 to 4*6 9*r ^^ot 

and wiong totrfl^lolda from 1*4 to 7*6 psr oont. Two of tlis 

tstraplold l lnss sbowsd as hlgb as 7*4 and 7*6 psr e«it glyoo-

alkaloid* In autant totraplolds, ^ttatt (1975) rsocrdsd 

8*0^2*5 par eant solasodlns oontont In drlsd bsrrlos of Ĝ  

gsneratlen plants whllo tho oorrospondlng Yaluss for diploid was 

6*92^0*25 par osnt* Bhatt and Hsiils (1978) also rsoorded an 

Inorsassd glyoo-allcalold oontont of 8*09 por osnt In splay 

tstraplold and 7*72 psr o«it In splay autant totraplolds 

SMipsrsd to 4*98 psr osnt and 4*75 par oant In diploid wild 

typo axid diploid ourvsd splat aataat typoa* raspoetlvoly* 
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IdktvlMt •••rag* aoIasodixM eont«nt In •plnj tetraploid was 

2,8 p«r ••nt and in eunr«d •pixw anatant tatraplold «•« 

2 . ; p«r o«nt ooapared to 1.78 and 2,02 par ovnt in diploid wild 

tfp* a ^ diploid eorvad apint witsnt, r^ap«etiv«ly. 

Aooording to BihAtt and Babl« (1973) %h» projaoted 

aolaaodina jriald par Jiaetar* in tha tatraploid waa aatioatad 

at 80 }Kg acainat 60 kg in diploid* The aapariori^ in tlia 

parfflraano« of tho autant tatraploid waa aaoritood to atatulativ* 

•ff«^t8 of oolehioina and radiation* 

2«1*$«1«1* Cvtolotfr t Haioaia haa ba«n atudiad in aatotatraploida. 

Ohroaoaoaal aaaooiationa at aataphaaa-I/diakinaaia atagaa hav* 

Iftaaa r«port«d in raw aatotatraploida (Aaaal and Biiatt, 1971) 

and in Ĉ  and 0, ganaratiwi planta of lt«xiACW (Bhatt, 1977)* 

Oliroaieaoaal aaaooiationa in raw aatotatraploida (0^) eonaiatad 

of q t̂tadrivalMSta (2*22 to 6.18)» trivalonta (0*02 to 0.14)» 

bivalanta (11.34 to 19*42) and uniTalanta (0.02 to 0*14)(ABaal 

and Bhatt, 1971). Qnadrivalanta foraation vaa oonaidarably 

raduoad to 1*4 in 0. ganaration aa againat 5*8 for 0̂ ^ tatra-

ploidot aaaoQiatad with an inoraaaa in bivalant f^quanoy 

(3 to 22 par eall)(Bhattt 1977). Hovavar, a daUUad atiUtr 

of Tariooa aa iotio atagaa haa not baan raportad, 

2«1«5«2» I*tHfllitrnt Aatotatraploida vara alao induead in 

S.indiaoa (Rajaahakaran, 1970). Morpiiologioally, aatotatraploida 
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did not show tmy Loortm* in plant h«lght bat had larftr 

flovara than diplolda* ?olI«n ataiziabillty waa 70*2 jpar oant 

Hat waa aaaoeiatad vlth low aaad aat of thraa wim par fimlt 

aa agaiaat 51 —A» par Arolt in diploida. 

2»1*5«2*1« Ovtalagyt Maioaia in indtsad autotatraploida of 

g^iadiega waa oharaatariaad b/ praaoaieua aovaoantt of 

abroaoaomaa at a«taphaaa-I» irragularitiaa auah aa diajunotien 

and ooatarranoa of laggarda and ahroaatid bridgaa at anapbaaa-I 

and aiaronuolai feraation at quadrat ataga (Rajaahakaran, 1970 )• 

2«2* LEAP fUTOirOIDS IK SOUNAOSAB 

TlaTonoida teva baon widaly aaod aa aaileara in 

ayataaatio atudiaa in a nimbar of taxa (Harboma, 1975)* 

Riohnaaa and atniatural divaraity in flavonoida hava ba«i 

raportad for fwailiaa auoh aa SrioaoacM (Harboma and WiUiaaa* 

197? )t Iirimlaoaaa (Harboma, 1968) and Lagminoaaa (Harboma, 

1971 )• But in Solanaoaaa tha atruotural diraraity in flavonoida 

ia liaitad (Harboma and Svain, 1979). Aaong tha flavonoida 

praaant in Solanaoaaa tha aaat oonapiououa aro tha antho-

oyanina, vhioh iapart purpla oolotira in flowara and fruita 

and flavoool clyooaidaa whioh ooour in both flwrm and laavaa. 

Tha laaf flavonoida naaoly flaranol and flax^na glyooaidaa haro 

baan atodiad in 26 apaeiaa belonging to 14 gonara Iqr Bato-SMLth 

(1962) and 32 opaoioa f̂ roa 24 gaaam in Solanaoaaa (of. Harboma 

and Swain, 1979)* ^ a tabaroua aoiM ûm spaoioa haira baan 
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•zteii3l7«ly studied (Harbom*, 1964 \ TIMS« atudles har« 

r«T«alod th« r«latlv« tvqmmy of flanroiMs unlike In the 

t9ia»m Oapeloun i^ere flaTonee are the aajor eonetltoents than 

flavonola* 

Aeeordlng to Havkee (I956)t the flaironol gljeoeldea 

in vild Solfltiaa epeelee hm^lndieated a fair eerrelatloa villi 

elaaalfleatlwi of epeeieo Into eerlea* Thus, there appeara 

to he a ooialderahle potential for data on flarenolda In 

reaelvlng aorateaatloa and phjrlogenjr of the cenue Solanua. 

Hevevert the leaf flaronelda of non-tuber bearlnf ^Ifli^yi 

apeelee have not reeelved attention. The atudy of leaf 

flavcmolds In aplnoua Solanua^ therefore, appears to he 

l^^eratlTO In the oontext of elaeldatlnf Interrelatlonahlpa 

of Tarlotta ajrateaatlo eategorlea of this group* 

2,3 • BI10H77SHS GHROMOSOHSS 

The ut i l i ty of paehytene stage for kaxyologleal atudlea 

has bean realised slnoe the pioneering vork of Heollntook (1929) 

la 2ia aaxa* MeOllntoek Identified a l l the t« i ohroaoseaea 

of the haplold ooi^leaent at th is stage. Sinoe then paoiqrteaa 

stage has be«i studied In a nunber of plmts on tht eontext 

of kaiyologloal and hoaologloal Investigations* The present 

revleir eerers the aajor erlterla eaploiyed In Idmtlfloatlen 
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and d«Mrlptl«ii of paehytexw ohroaoaoots and tba uaa of 

paohytano analyala in oytoganatio and phyloganatlo 

inTaatlgationa• 

^ a paaligrteaa ahroaoaoaaa oay ahov dlffarantial 

atainablXltf aloag thair langth or nay atain uaiforaXy and 

ara aooorAlacly TmitT9A to aa difforantlatad or tiadiffaraii-

tiatad ohroB080!iiaa« raapeotiyalyCYankataafaMarXii, 1962)* Tha 

diffar«titlatad ohroaoaoiaaa taava proximal danaaly ataining 

ragiona and diatal Xight-ataininc ragioaa. Diffarantiatad 

ehromoaomaa ara obawrred in MsSHMBOiiUSk (Barton, 1990)9 

Plantairo (iffda, 1953)» l̂!lBl1*m (Bao, 1972 and 1975)» Sit-aorgkuat 

(Magoon and %aabalingappa* I96I) and aavaraX otbar plant 

apaoiea* ^leplmta lika, ^ttlMXi (MoCliAtok» 1929>• Oynodon 

(Oaraakgr* 1963) and Hard^ip Tulgara (aarvalla, l i s i* , 1998) 

Jiava tmHUffarontiatad ohroaoaoiaaa* Both diffarmtlatad and 

tttdiffarantiatad ohroneaoaaa ara Icnown to oeaur in tha aaaa 

ganua» ag« SarAua (Oarbart 19471 4̂ago«a and ^iaateiilingappa» 

1962a and 1962b) and vithin raeaa of tba aaaa apaoiaa, eg* SsXH. 

laatoOftiflWl (VaBkataahwarlu, I960 and 1961). 

2*3.i. Hwterltat flteQiff»itf fci ^ytogffftrtiffitl ttifliii 

Tha atndj of paehortena ohroBoaoaaa had eontribut»d 

•ttoh to tha OTtoganatieal invaatigationa of ^§§^ MBUL <uid 
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Siaee th« pione«rla( vork of NBOUnteok (1929) on 

SttL lUftt poetaortoao ohromoooao otiidioo taovo boon oictonolToly 

twod in obtaining oytoloeloal baolo for gonoUoal otudieo. 

fho aooii^uMnt of tho ton llnko^o groopo to opooifio ohromo-

ooaoo ao id«itifLod at pael^ono, wao aoooaqpllahod using 

in i t ia l ly primaxy triaomloo (NsOUntook and Hill« 1931) and 

lator tranalooationa and dofioioneioo* A forthor atop tewardo 

tho looation of ganoa on tho ehroooooaoo haa alao boon aohioTOd 

oaing dofioionoioa (MoClintook, 1939, 1944t Stadlor, 1933| 

Rhoadoa, 1935 )# and duplioatlona (Rhoadoo* 1936). Oroighton 

and HsClintook (1931) dooonotratod oytologioal oridonooa f»r 

gonotio orooo^ovor* Oaing both translooatlon and inroraion, 

MoOlintook (1931, 1933) and Croighton and MoClintook (1931) 

obtainod oytologioal proof of ohroaatid oroa»-ovor« 

MoOlintook (1943) anA Morgan (1950) also doaonatratod 

highor firoqa«neo8 of orooa-oror in tho diatal rogiono of thi 

ohroaoaomoo* It haa alao boon oonoludod from paohytvoo 

analyaoo tbat lato pairing and froquont non-hoaologona pairing 

load to rodtaotion in orooo-ovor at tranalooation pointa 

(MoOlintook, 1933, 1934t Bttmhaa, 1932, 1934). MoOlintook 

(1944) alao bro^ht about tho gonotioal of foot of dofioionoy 

for aaall torainal sogmonta of ohroaoooao dotootablo only at 

paohytono atago. 

Toaato i s anothor plant, in vhioh paotagrtono ohroaoaoao 

atudy haa aado mj for tha Intogration of inforaationo froa 
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djrtelogy and c«i«tlea« Follovlne ih« U«itifie«tlon of th* 

•ntir« eo^pUsMiit of pmhjfUm by Barton (1950), %b» olovoa 

of tho ivelTo llxdcaco groapo haro boon aooifned to tho roopoetlTO 

ohroaoaoaoa (Riok and Barton, 19541 Hlek £ i aj,., 1964)* Qdlac 

tito •atollito ao cgrtologleal amrkw and gom ileal data, Neoaa 

and Batlor (1965) dotoziained tho poeltion of ooatromoro of 

ohromo99m II in th» ganotlo aap. In anothor atti^, Ofittf 

tho sa^ eytologloal aarkor In totraploid aatorial, Moona (1964) 

obaoanrod good oorrolation botvoon data baaod on eytologioal 

bohavlour of ohroooaoao XX and gonotlo oogrogatlon, bringing 

out thoroby tho ii^ortaaeo of aa iotio bohavlo«v of ohroaoooooa 

in gomtio aogrogation of ratioa of autototraploida* Riok t i i^* 

(1964) have show tho non-randata diatrlbution of autant gonoa 

in tho ohroaosoaoa, tho prodoainant looalisation of goaoa in thi 

aohroaatlo rogiona and irrogolar diatribotioa of aatant goaoa 

in thaao rogioaa* Aa in aaiso, indiaood-dofioionoioa have boon 

uaod to looato goaoa on tho ohroaoaoaoa (Khuah and Riok, 1963)* 

Qiing aiailar aothoda in toaato, Xhaah i l AI*CX964) have 

doaonatratod for tho flrot tlaie tho looation of a gono *av* in 

tho hotoroohroaatio region of ^roaoaoao XX tho hotoroehroaatio 

rogiona aro boliorod to bo void of aotivo aaorogonoo. 

She atttdy of paohytono ohroaoooaoo of apinoaa îMIMi 

apooioa haro rooontlj roooivod attention (Rao, 1972 and 1975). 

Ooaparativo paohytene analyaia have eonfiraod the divorgwneo 
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l9«tv«ftn S.aurattanaa and S.torvmn as eatabllahod earliar by 

Rajashtkaran (1969) on taxonomio and orosaabiXlty grounds. 

2.4. INTERSPEOIFIC H7HRIDIZATI0N IN MEDICINAL PLANTS 

The wild and distantly related plant species are of 

great importanoe in serving as a souroe of genes for pests 

and disease realstanoe, for higher yields, (quality attributes 

and adaptability. Thus, interspsoifio hybridisation enables 

in the transference of desirable oharaoters* exploitation of 

hybrid vigour, allopolyploidisation, genetio engineering and to 

study the phylogenetio and evolutionary aspects in deliaeating 

the speoies relationship. Earlier reoords on the applioation 

of interspeoifie hybridisation in praetioal plant breeding 

improvement oould be traeed out from 18th century (Briggs and 

Kiovles, 1967). Such a significant role of interspecific 

hybridisation has been realised in medicinal plants also and 

pertinant literature is revieved in this chapter. 

^•^•1« P̂ î̂ ii?;*̂  speoiea 

The new world species of D.floribunda. D.gOTBMJt^ and 

D.f riedriehgthftlli have been reported to produce partially 

fertile hybrids when crossed in all possible combinations 

(Martin and Cabanillas, 1966). These worlisrs have earlier 

reported the occurrence of wild hybrid between P-eompoaita and 

D^floribunda (Martin and Cabanillas, 1963). 
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At-Uapt« }!&•• al80 b««n ma&9 to orosa old verld diploid 

•pooiot, P.dalioid— (2a»20) and tharoo totraploid (2&«40) aaw 

verld apaoiaa, IMMIJ £,n9rt1awKla» g.oQttPoaita and 

£> ftritteltlWttom (Hao i l _ i l . , 1973)* Bat no auooaaa vaa 

aehiaTod by vaj of rooovoxy of YlabXo intorapooifio hybrid* 

Oaloandi l i al* (i961) doBonatratod tha praaaaoa of 

di«oxin in tha intarapaeifio bybrida batva«(i £.liaalA z P.parnttgaa 

*oA £«iiCBilEtfl. X £*lilini« Xnterapaoifio liybrida of £«ljaalA 

f^^ P^wraaraa Meic found to oontain digaxin within tha ranga 

found in tha L l l B i i a parwata (Mihalaa and Silva, 1972). 

Xatmady (1978) raeovarad Tiabla intarapeoifio hybrida by 

aroaaing ^ l l l t B and £«iXllldlIlflZ& whioh oontainad glyaoaida-

digoxin larala ooq^arabla to that of £«iaaBl&. 

2«4«3* li£iflC& apaaiaa 

Roaaika (1959) raoorarad a yiabla intarapaoifie hytafid 

by oroaaing P.farox and P̂ atjMMimilMa, P.farox %raa nHill» virua 

auaeaptibla plant poaaaaaing ninitta aaiounta of aUcaloid aapaaially 

hii^ar aaounta of hyoaaina. Ch tha aostrary ]? •'tniflgnlttl vaa 

•Igorotta graving, noa-auaoaptibla to viroa and poaaaaaedtan 

tiaaa highar tha oontant of hyoaayeaina than l*XtS8X* ^^^ i>^ 

hyoaeina* Xha raaultlng intarapaoifio hybrid had highar 

aUcaloid laval of P-rtrifP"^Hi with an alkaloid yiald af 
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700 ng p«r plant agaiaat 100 ag p«r plant in £*IiSflS vith 

iij9Mina oontant of OT«r 90 par oaat than £«X|C8X« 

2»4«4« JUMTiK •p*Q^— 

Saal*fartlla bytorida vf obtainad by iigrbridlaiiw 

diploid ImMmalXaxam and tatraplold P.aatigawai (Ororart 1979 )• 

lUcaviaat Jaoaaon and loot (1973) ̂ bridisad tatraplold 

l^MiOBlXMSM ABd I.JicLtBlilt. ¥ha raanlting iaiarapaaifia 

bgrbrld ahovad vida Tarlatlon for Yigour and morphology with 

poor pollan produotion* Turthart adTanoing tha intarapaoifia 

hybrid to aobaaquant ganarationa, tha bybrid poaaaaaad aarkadly 

highar oontant of eodaina with lowar aorphina eontant than 

2«5« IIODinSD TSTRAPIOXSr 19 MEDXOIIOLL P U m S 

fha aiapla and affaativa aa^ohiaina nathod by Blaakaala& 

and Avavy (1937) for ahronoaooal doubling haa ba«ii tiaad aztan-

aivaly in tha produation of autotatraploid in a larga nvubar 

of plmta* 

Autotatrs^loidy ia raportad to ba gaaarally aaaoaiatad 

with an inaraaaa in plant haight, thiakar ataa» laaaar nnibar 

of branohaa, thiokar and broadar but fawar laavaa and inaraaaad 

fruit aiaa with laaaar aaada (Stabbina, 1971) and ahaaioal 

prinaiplao lika Titoiina (of* Raaannjaa and ftarthaaarathy, 1953) 

and alkaloida in Solanaoaoua oropa (Stainaggar, 1955 )• 



SixMt ••y«ral of the a»dioiiial planks ar* grewi for 

tlMlr aotlT* prlnoipUa praaant In roots, loaf and/or atom, 

ttao poaaiblo rolo of autototraplold tooodinc In gonttio 

iaprovownt of thoao oropa attraotod attantion* Tha produotlon 

and OTalaatlon of autototraploldy has boon attomptod in a auttm 

of aodlolnal planta (of* Aaaal, 1963 )• % o oharaotorlstlo 

foattaro of th» Induood polyploids In osrtain laportant otdloinal 

pints is roviovod horo. 

2«3«1* l^jyaiaBUtlMH go—us 

fho plant is rookonod for its root alkaloidst rosorpinst 

ajoalioino aad aorpontino vhioh possoss hypo tons ITS proportlos 

and for tho alkaloids in loaroSf via** Tiasristino aid 

•inblastino possossing anti-nooplaatio proportlos* 

Xnduotlon of totraploidy osinc oolohioino in this srop 

was r^ortod by Turaato (1940)* This ims followod ^ Cross 

and Johnson (1941), aslmoll (1941) snd Sigsti and Sohnoll 

(1943). Siaoo its rooocnition as a ssdioinal plant of 

eonaoroo, ausoossful indiaotion of totraploidy waa roportod by 

Aanal and Bosarbaoah (1963) and Bnyansagar and Sudhakaran 

(1970a and b) follovinc sood or soodllng troataont. 

Atttototraploids woro oharaetorlaod by thoir broador 

loaros, largor stoaata, largor and vidor oorolla, largor pollon 
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•Ise and Iow»r«d poII«a ftrUlity and aaad fartility (Aaoutl 

and Basarbuah, 1963t Bnyaneagar and Sodhakaran, 1970a and b, 

and Mohan Kiiaar* 1980). 

fim inoraaaa in tha oontant of root alkaloida in 

atttotetraplolde oror dlplolda haa bean roportod bj So/anaafar 

and Sudbakaran (197<)a and b^. But Mohan Kunar (1980) baaad 

on tha ooapariaian of total alkaloid oontmt In roota of 

diploid progaaitora and thoir oorraapondlng tatraploida, 

ooneludad that inoraaaa in total alkaloid oontant followinc 

ohromoaooal doubling oeeorred only whan diploida with low 

alkaloida in roota vr% uaad* Tha indueod autotatraploida 

of diploida with highar total alkaloid oontant poaaaaaad lowar 

oontant of alkaloida in thair roota. 

2.5«1*1« Ovtolggyt Dotallad oytology of autotatraploida haa 

boon atudiad b/ ^anaagar and Sudhakaraa (1970a and b)« 

Oytologieal bahariour of autotatraploida was oharaotorixad 

hy tha fenaation of variad fraquanoiaa of quadriralanta and 

uniTalantat non-oriantaticm and irragular diatribution of 

ahroBoaoiiaa at tha aquatmr, lagging ohrtmoaoaaa and tatrada 

with oxtra groupa of aioronuclai, 

2.5.2. 

Tha roota of Baurolfla aiyf̂ yi-̂ Hna oontain roaarpina 

and ajaalioina baaidaa othar alkaloida whieh ara uaad in tha 

praparation of hypotanaiTa druga* 
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Aaaal (1962) ebtaln«d aatotetraplolds ^ ooUhlolnt 

treaUi«xit ot aMda, SMdlings and out-ilncs. Bnyansagar maA 

Torn* (1972) r«port«d that aaed traatwat vith 0.5 par cant 

aolohiolna for 10 houra proTed affaatlva in tha IndoBtion at 

atttotatraplold, Tapadar (1965) induaad aolohiploida ^ 

traatins tha growing tip of aaadUaga with 0,5 par oanl 

aolahioina for 9 houra duratioa, 

Tha Morphologioal eharaetariatioa of autotatraploida 

that diatiagttiah diploida aa raportad by thaaa authora ixieladat 

raduoad plant haight and intamodal langth. alow growth of 

ahortanad and thlokanad hranohaat thiok and dark graan ooloarad 

laayaat ftvr and largar aisad atoaata, dalayad flowaringt 

raduoad nunbar of flowara par infloraaoanoa, inoraaaad flowar 

aiaa, largar aisad pollan graina with alightly ohaz«ad aorphology 

and raduoad pollwi fartility with a raduoad number of froita 

and •••Am (Aoaal, 1962t Tapadar, 1963t Biiadttri and Biawaa, 1965 

and fiiqransagar and Tozna, 1972)* 

Induoad autatatraploida had highar fraah waight of 

roota (50.9 to 56*7 g/plant) ooaparod to diploida (56*8 to 

41*8 g/plant )(Ski3ranaagar and Tozna« 1972). Bhaduri and Biawaa 

(1965) alao raportad tha dlatinotly highar root yiald of 

tatraploid planta ovar diploida of tha aaaa aga« 

Aaaal (1962) raportad highar total alkaloid oontant of 

2*28 par oant in tatraploida aa agalnat 1*54 par oant in 
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diploids* ThfB higlMr alkaloid oontont of totraploid root 

vas also oonf irsMd by her in anothar raport whara tatraploids 

raeorded 2,26 par oant of total alkaloid aeainat 1*65 par eaat 

of diploids ( A H M I , 1965). Xk̂ sransacar and Toma (1972) 

reported an iaorease of 11 per oent in total alkaloids in ivots 

ef tetn^loid . over diploid. Bhadori 

and Biswas (1963) also obaerred an inerease in roots alkaloids 

in stttotetraploids (l•925)0 as eoap«red to diploids (l«79^). 

But the reserpine eontwit did not indioate proportionate 

inerease. Seed fertilitj in tetraploids vaa 12 per eent as 

eoapared to 48 per eent in diploids and thus was lever in 

auto tetraploids (j^iaduri and Biswas* 1965)* 

2.9.2.1. Cytology I Tapedar (196?) and DtaTanssffar and Tome (1972) 

have Bade detailed studies en the aeiosia of autotetraploids 

IB-ttrtOtlM- '^^ salient featuree inoludet forMition of 

quadriyalents (4.8 per eell) and preeeeious noreaant of 

ehronosoBies at Mtaphase-It faulty apindle fbrastion leading 

to ahsenee of oo^^lete orientation of ehromoaosest at anaphase-I» 

aliaense of sstiTS polar soTeaantt eoeurrenee of Isggards and 

bridges t preeooioue aoyesent ef Myalents sid randon seperation 

leading to foraation ef equal and unequal groupa at aataphaae-IIt 

femation of aivemuaerary apored quadrate or polyode and 

instanoes of eytoaixia at talophaae-IX (Si^yanaagar and 7onie« 

1972 and Tapedar, 1963). 



39 

2«3«9* Pioaeorftft m M l e s 

Th« root* of P-llftrt^maa t̂re uood as a aottreo of 

iloagonin. Sloogonln aorvoa aa a raw aatorial for tho propara-

ilon of atorolAal drugB laaod oxtonal-roly in oontraooptlTO pllla, 

aertlsonos, anabollo agonto and soToral othora. 

Aaaal and Singh (1962) iaAuood totraploidy in 

B.flogibtmda ^ injooting 0*4 to 1 par oont of aqiiaous 

oolohioino aolation to th* doroant rhiaoaaa. Induoad auto-

tatraploida had thiekor laaToat bigtar atonata and alowar rata 

of groirlh than diploida* Autototraploida haro alao boon 

•btainad from both aoad and soodlli« troatment with 0*25 por oont 

of aolehiein* O^urti^. 1977)* Aatotatraploida raportod to 

asfaibit robust growth, longer and thiokar laaraat larger petlola* 

larger atoaata, aora number of ahootat larger atea diaaeter» 

longer intemodea» Inoreaaed number of flowera and larger 

Bised pollen graina* 7he pollen fertility in tetraploida vaa 

found to be eoaparable to diploida and ranged froa 80 to 

100 per eent* 

2«$»3»1« StlaHMt* Meiotio atudiea rerealed preeenoe of 

anivalenta, bivalent* trivalenta with a predoainanee of 

bivalenta (29*6 per oell) and quadriTalenta (4*8 per oell) at 

•etaphaae*!* Inapite of the preaenoe of univalente and 

aultiTalenta no ehroaeaoaal irregularitiea were obaerred at 

ahy atage reaulting in nozval aaioaia (Murthy, 1977)* 
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2«5»4» ^llBia •ptoleg 

Brl«d X M T M , tlwTixig tops and •••da of tii« plmat 

pessMs an alkaloid, tayoaoyamizM, aaad In formulatisc dmca 

for antiapaaroodie and bronehitia oondltlona* 

Tetraplolda in l*iiltL vwf induoed by aoaking aaoda 

with 0*8 par oant aquaooa aolutlon of oolohioina ( A M U I and 

SStttahi, 1970), in P.atramoniia^ by troating tho grovtag pointa 

with 0*2 par ewat aquaooa aolution of oolohioina (Botnarenko, 

1971) and bj treating tha gaminating aaada (SshurBanalci and 

Yankulov, 1978) and in Jt^iBUUiJk ^ •••^ traataant of oigania 

aelTont-Sthyl aXoohol (Singh and Kaul, 1967| and Kheala and 

Singh, 1974). 

Indtnad autotatraploida in diffarant apaoiaa of tha 

ffOUM M^bCft ^f^^^ eharaotarisad by inoraaaad Tigoor and plant 

haight (Singh «id Kanl, 1967), inoraaaad patiola Ivngth, 

inoraaaad aiaa of dark groan thiok leavaa, largar loaf vaight 

and Urgar aiaad atooata (Saharaanaki and Tankulor, 1978 and 

Botanararko, 1971t Soloaon and Crana, 1970t Haiou aX AI*, 1962| 

Tankulov and Mipiar, 19751 Aaaal and Zutahi, 1970), inoraaaad 

flavor aiaa, pollon grain aiaa, aaallar aiaad firuita with 

fawar and largar aaoda par frait (Aoaal and Zutahi, 1970| 

Soloaon and Orano, 1970| Botnaranko, 19711 SaharMuaki and 

Tankuloy, 1978) and inoreaaod dry aattar oontant (3)ihiiraanaki 

and lankuloT, 1978). Totraploida in I.ijuuutLA •>« raportod 



41 

to haT« Hotter adaptabllltj to ehannod onvironaoatal oonditlona 

than thalr diploid ooimtorparta (Dahimanaia and Yankulov, 1981). 

Ravaon (1944) roportod that totr^plolda of P^atyaaoniua and 

£»lillALi oontalnod highar total alkalolda, 

Sistilar aubatantial Inoroaont in total alkaloid oontont 

from 0.1 to 0«2 par eont In dlplolda to 0.2 to 0,7 par oont la 

autototraplolda liaTO boon roportod for l « i t i t l (Aaaal and Zatahl» 

1970). In £«alCiiaBi]Hlf alteloldal oontont of diploid \mm 

0*55 par oont whllo In totraplolda 0*98 par eont (Botaaranko, 

1971 )• In l«XttCfix« autototraplolda rooordod an Inoraaaa ot 

total alkaloid upto 69 to 66 por oont ovor dlplolda (Itahiiraanakl 

and TaJiraloTt 197S) with a larga Inoroaao In tha poroontago 

of atroplna and aeopolanlm (Solomon and Crana* 1970t 

Sshttraanakl and TankuloTt 1978 and 1981). In ^•iaaaalttL* Induaod 

totraplolda had Inoroaaad aoabar of aaada par eapaola and hlghar 

total alkaloid oontont par plant (Siagfa and Kata* 1967)* 

Inforaatlon portalnlng to tho eytologloal bahanrloar 

of tteaa autototraplolda is not a^allabla. 

2.9.% SOKOBLSSSSlSS. 

Xn. ?-iaimt?na latax axtraotod froa the oapaula 

poaaaaa tha alkalolda - aorphlno and oodolna vhleh ara vldaly 

uaad In tha foraalatlon of tranqulllaaini and analgoaloa. 
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In P,«qaniferuM atttot«tniploid« v«r« Indus od tolloying 

9—A treatMiit with 0,4 p«r e«nt eolohioln* (KAOI §%, fi^., X979)* 

Aatot«tx«plold« ahowad radiwtion in plant halcht, ateaatal aiaa, 

pollan fartilltjt ea^aula alsa and dalayad flowarlnc. Bat 

laaf braadthy aaad alia and valght vara ineraaaad (Andaraar, 

19631 Gaabajaka, 1965t Klakarl ai, al., 1977t &iul li al., 1979). 

Aoeordin« ta Aai9r9my (1963) and Csabajaka (1965) alkaloid 

aontand vaa inaraaaad In autatatraploida ormr diploids. Bat 

Kaul li ftl* (1979) mpartad that tha polyplolda were inf arlor 

to tha dipleida in alkaloid oontant. 

2*3*3«1. CrtQlQgyi Kaul fti fli. (1979) raportad tha aaioaia in 

autotatrapleid Z»UMiXisaM» OhreaoaMal aaaooiationa 

oonaiated of quadrivalanta, trimlanta and bi^alanta. Zrragular 

diatritotttien of ehromoaoaaa at ansphaaa-I w«a alao rapartad 

by thaaa warkara. 
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III . HkfSRUL Am MESUODS 

3«1. M4T£RlAIr6 

TkM aat«rlAX« oatd for tte atudy Inoluded tvo aMOvssloii* 

of Solania l i s c m Suaal. (aiyn. ?-ld|fililHlB var. Chattogifimiig| ̂  

•nd ^i^fl'im IMIIBitia ^ t h tho opooioo aro atoreld boarlnc 

and aro roportod to bo natlTO of South Aaoriea (MlXlor, 1969 

aad Balitt and Hoppor, 1979) but haYO aaturaliaed In our eouatyy, 

Oozialdarliv the prOTailing oonfualon on tho taxonoalo 

nooonolatttro of S ẑĴ UM hoXh tho aoooaaicma uaod f«r tho 

atiidj weft ohookod vp for diatlnfuiahliii^ aorpholoffieal oharaotora 

doiinoatinc l.xiaxaui (%»• §«ttftfifiiiB« •«>'• fltelltnltaiua) «iiA 
£*]dMlilByi ( ^ * ?-irril8Mlth'fll ^ aa roportod hf Baha and Hoppor 

(1979)* ^ tho aooosaion uaod, loa^oa wuf oiAuatol/ lehod 

vlth aoft pileao iaduaoatua and d«iaor Bggr9gm%i«ak of idiito 

eoloorod gland alar haira* 71ovora voro oharaotorlaod by 

prleUy oalyx having whlto oolourod potala onoloalng oroa^f %iilto 

oolourod aathara and tho OTory vaa paboaeant* fhua in tho 

ozoiiorphio oharaotora tho aatorlal oonforaod to l*£Uuaa (Pig*l) 

Tho aooosaion of S«fllMftm <>**̂  ^° ^ ^ atudy vaa 

originally obtainod froa Xoralajand tho gonorationa raiaod at 

tho Inatitttto voro found to bo gonorally aaifox« f«r aovoral 

oxoaorphio oharaotora* Tho plants produoed largo pyrifora 
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•luip«d naanilXifora froits oharaot«rl«tl0 of th« Bp«ei«c Mi 

•hov«d Tlgoroufl ••g«tatlv« growth (Flf.l)« 

9«2, MirHODS 

Qbdttr this progrtmam f-TJIiliinMI *<i(l Iff MMIfttllll vnr* 

r«elproeally •n>0««d« la th« fmuil* parent th« fXov«r buds 

possessing Xoafsr sty Is vbish w«rs dtts to opsn on the ssas day 

at Xstsr hoars or «i ths followlac day vsrs ssloetsd for 

oaasculatioa* fhs eholoo of stish buds in oass of §L»WUKUM 

was rsstriotod to ths axillary biaA« whiXs in l»iiiQii upto 

thrss bttis par oXostsr* For saaasnIation» ths pstals of ths 

anoponsd fXowsr buds «sz« oarsfaXly sspsratsd with ths teXp 

sf pointod tvsessrs and ths f ivs uadehisosd anthsrs wsrs 

sarsfuXXy rsaoTsd ^ snapping ths fiXaasnts Juat bsXow ths 

anthsra without injuring ths authors* Ths szposod styXssof 

ssasouXatod tXowsr buds wsrs poXXinatod with ado^uato quantity 

sf poXXsn ooXXsotod froa ths dshisesd mthsrs of tht aaXs 

parsnt sooopod on to th» sa»oth sdgs of tho twoszsr and 

sarsfnXXy brought on to tho stigaa* Aftsr poXXination, othtr 

buds in ths infXorosoeneo wsrs rsaorsd. Ths poXXinatod fXowsr 

buds wsrs baggsd and XabsXXsd* Ths bags wsrs roaovsd aftsr 

XO to X2 daya. 
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for laAttOtion of t«traploia«^0«25 ptr o«iil AqiMouc 

•oltttlon of oolohieino va« uaod. Diploid ooodlineo of §•: 

*nd ff m u t i m vith fully oapondod ootjlodonory IOATOO voaro 

oolootod for tte oolohieino trootatnt* Colohioino was appliod 

oa to o oottm ua4 plaood on tho crowing tip botvooa tbo first 

pair of ootylodonary looToa. Oolohioino troatamt wao givMi 

for fiTO booro a d«y for tlireo diqro. Burinc troataont tho 

sood lingo woro eovorod with plaotio oagos to ohook oraporatioa 

loaaoa* 

Aftor 10 to 12 d«7o of troataont, ttao troatod ooodlinga 

woro tranoplanted into polythono bago fillod with thi aiztaro 

of aoil and fTM ifvem Yard Maniiro) in tho ratio of lt3« ^̂ loy 

woro flold plantod aftor "J to 4 wooka. For tho dotootion of 

autototraploid aoetorot boaidoa loaf thiokaoaot polloa fortilitjr 

and also woro usod aa eritoria. ladiTidual branohoo at 

floworing woro aoroonod for thoao oharaetors. Aftor initial 

aerooning, e/tologioal oonfiraatien waa aado from tho 

ohroBoaoaal oounta in tho pollon aothor oolla* 

3«2«5* ^nTiy^ 

Rooiprooal grafting waa attoaptod hotwoon diploids of 

S«lliCia <u^ 1̂  W I I M H M prioarily to aaaosa tho offoota of 

grafting on orooaabllity of tho two apooiea and to otady tho 



IS 

•ff*et of stook oa ih» solaaodin* oont«nt of borrlot of tht 

Mlon. Rooiprooal grafts voro and* In diploid •oodUnc* 

raiaod in pelorthoao bago of obotit 10 ea x 10 oa also f il lod 

with ttaa airluro of soi l aad ITM airturo in tho ratio of li2« 

Hoalthy and vigorotia aoodliofa of 4 to 9 vooko of ago haying 

ooaparabXo atoa thioknosa \mr9 ooloetod to aorvo aa aeion 

and/or atook for wodgo grafting* In paront aoodlinga aaod aa 

atook, at «& haiglit of 5 to 8 ea balow tbo growing apoz an 

horiaontal aharp oat vaa giv«i» to tbo roaulting atvnp, a 

•ortioal iaoiaion of about 1.9 ea long vaa^t tba oontrot ^ ta 

Roooaaodato a aimilar aisod vodgo-abapod aeion aoeured froa the 

aoodlinga of tho other apooioa. Tho aeion waa aoeured f lral / 

vith the help of poly thane atrip until the union of grafted 

pertion* Tho grafta uw% labolled and proteoted under partial 

ahade in the nureery until 'graftake* and on the onaet of aeraal 

growth in the aeion the plaatie atrip waa reaorod. The grafted 

planta wore field planted with euitable eatakea to proTont the 

possible daaagee dm to wind and rain. 

3*2«4« TiiititlYt vnwimtim 

TogetatiYO propagation waa reeorted for anltiplioation of 

parental apaoiee (?ig.2), f^ intorapeoifie hybrid (]'ig,3) and 

aatotetraploida. Singlo nodea oaaauring 3 to 5 oa in length 

were need aa propaguloa. Outtinga were dipped in one per e m t 



Fl«t« 2* Legend for photogrsph* 

ric.2* ?eg«tatlTel7 prepagatttd outtizic* of 
^•llllfilllft ^^i^ G^ £«ZiLftCiS (^2^ 

'it«3« Tec«t«ilv«Iy proMfst^d onttlng of 
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solution of the aysteolo Aangioldo, *Blitox* for 3 to 4 miaatoo* 

Aftor proplxylmi%l9 troatoontt tho bsaal out oni wu dlppod In 

2500 ppa of XBA ooltttlon for 13 to 20 oooondo and la tor in 

Sorodex-B povdor* Aftor treatoant euttiaia voro plantod in 

sood paiw fl l lod with aodita ooarao aand and rootod In alat 

ohaabor* Hooted outtingo voro transplantod aftor about 

5 to 4 voeica to polytlwno bag* fiXlod with tte aixtyro of aoll 

and fTM in tho ratio of I i 2 . Outtingo v«ro alloifod a aenths 

timo for oatabXiahaont in polythano baga prior to transplantation 

to 30 0a diaaotor pota* 

5.2*5. ftrtftlggiffll •tttfti^B 

3*2«3*1* flTiltfln ftf îtfB 9M •Uflf BrtBUritlW* ^or aoiotia 

analyoia, flavor buda of appropriato aisoa voro fixod in tho 

•oming houra botvoon 9*30 a.a* to 12 noon in Cozn^'o fixativo 

oonaisting of 6 porta of othyl aloohol, 3 parts of ehlorofora 

and 1 p v t of aootio aoid, Iho aaotio aeid oooponont vaa 

aataratod vith forrio aootato vhioh sonrod as aordant* Ntiotio 

proparationa voro aado gaaorally aftor 24 houra of fixing and 

upto tvo vooka of fixation. ft>r tho lattor purpoao tho buds 

voro atored in tho f ixativo, HlOa voro aaoarod in ono por oont 

aeotooaraino* 

Daataiaing vaa offootod uaing 43 por oont aootio aoid* 

Soairablo sproad and difforontial atainiag of efaroaoaoaoo vaa 
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ebtml2i«d by •ppXie«tion of pr«s«ur« on Xh» aoT«r slip 0T«r 

««T«r«I folds of blotting popor aftor warmlnc* this preeooo 

vao ropootod until doolrablo oproad and difforontlation of 

•hroBoooBoa \mm ooeurod* Slidoo voro toaporarily ooolod with 

paraffin wax, Oaaora laeida dravlnca and photoalorogmpha 

voro oado froa toaporazy proparatlona, Tho alidos voro aado 

poraaaont aftor roawral of paraffin aoallng anA ooporatlon of 

ooTor slip vas aohlovod by Invortlng tho slldo In a potrl dlali 

oontalnlng noraal btttjl alo^liol. rollowlng ooporatlon, tbo 

oovor slip It vas roaountod on tbo slldo aolag BDS-aouatlng 

aodlaa* 

3«2.5*2« Ballon fortilitv: PoUon fortuity vas assooood bassd 

on tho pollon stalnablllty In ono por oont aeotooaralno stain. 

Stalnod pollon grains voro ooorod as fortllo and unstalnod onos 

aa storllo* Iho valuoa voro oxprossod in poreontago. 

3«2«$,3« ^%vta gf PflftJtlYtintf flte9HffgOMtl» for this staAy, Oaaora 

loolda dravlnga voro aado froa tho toaporary proparatlons at 

a tablo aagnlfloatlon of X1750. Moaauroaonta of tho length 

of tho llght'-stalnlng and dark-stalnlng roglona In tho arao 

voro aado vlth tho holp of throad. 

3«2.$.4. Ara langth and total langyii In LxiftCUA, light 

atalnod and dark stalnod roglona of tho dlfforontlatod 
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•hroso«oa«« v«r« Mparatcly 8»Asur«d« In oaloiilating tht 

total langth ocatroatrt ngion HM •xeXad«4* 

9.2.S.5* Arm ratiat Th« ara ratio vao oxprooood as tlio ratio of 

oliort ara to long ara of a ohroaoaoao* Ohronosoaoa hayii^ 

tho ara ratio Talooo ftroa 0.75 and abevo voro olaaaifioA aa 

aedian, and f^oa 0.29 to 0.74 aa aab-aodiaa and loaa tliaa 

0«24 aa aab*torainal* 

3*2*5«6« lliotoaloyograiiliHr i Hhotoalorocrapiia voro oxpoood aaing 

olyapoa 1^60 onaora adoptod on Oly^^oa aioroooopo vitK 15X «fo 

piooo undor o i l iaaoraion (XlOO)* Bsaitivoa voro aado at 

Bttitablo aagaifioationa* 

3«2«6* iMf flaTaiwItf •mlTiU 

Tho thia layor ohroaatograpby aothod doaoriVod toj 

3}aa8 and Inborn (1967) vao uaod for tho otudy of loaf flaTonoido. 

I«af flavonoid analyaia vas oarriod out in diploida of l«]iSCHif 

l « l i M i l M ai>A thoir intorapooifie tqrbrid. 

Sriod loaroa of l»iIlCMIib £*MiMflM an^ ' i liy^rK voro 

povdorod ooparatolj and 0*2 g of tho oaaplo vaa uaod for aolTont 

03ctraotion vith 2.0 al of aoidle aothanol (1^ MOl in MothanoD* 

18«$ g ot Oollulooo povdor (Mli-̂ OO) vao diooolTod in 135 OC of 

diatillod vator and tho alurry vao ooatod on tho glaaa platoa 



50 

for a thloknsss of about 0,75 m * Threo por oont formio aold 

waa uaad la flrat diraation and aayl aloohol» aaatio aald 

and vatar In proportion of 10t6t5 vaa uaad In tha aaooad 

diraation* ^ a flaToneld apeta vr% Intanaiflad with ohroaa-

togania apraj ocmtaXnlnf oaa par aaat aodiin Hydroxida and 

9Mi» par aant alminlua olilorlda In methanol • A quaXitatlva 

eoapariaon of fXarenolda vaa aada teaad on tha praaanea or 

ahaanoa of apata* 

Aia aolaaodlna oontant of harry aoiplaa vas aatlaatad 

hy adoptlnc tha aathod daaorlbad hy Oruaana fi iL* (1965 )• Tha 

•aluaa ara axpraaaad In paroantaga* 

Coaparlaion of naan Taluaa for oharaotara in diploidOt 

autotatraplaida and intarepaoifio hyhrida \i%f dona oaing 

atudanta *t* taat (Î anaa and Sukhatae, 1967). 



USSIPIEIMIMMI'̂ IL ai^lHalPi 



I T . KXPSaiHMTAL HSSaX/FS 

4 * I . OTTOLOGI 

4 a a . sgifflwi yjwrm 

Mil««i« vtts 0tttdi«d ooMwnolng from paohytexM stag* 

oawurda* 

4«l*l«l*X* jfiMJttJunfti ^^ 9a0iiyt«ii«» tlM ehroaoBo»« ooapl*««it 

r««olv«d ItMlf into haploia Mt of 12 blToloato oxhlbitlaff 

•eaploto pairing. Thooi^ aororal biTalonta oeald bo traood 

froa ond to oad in a nwibor of RiGot ia only ono B« a l l tlio 

12 MTaloata ootild bo aaalyood (fic8.4 and 4a}. Aa a 

roault, tho ooi^Htatioa of ^tologioaX TaXaoa for obroaoaonoa 

of tho liapXoid ooapXoaont waa baaod on variablo nmbor of 

bivaXonta ranging from a ainiaua of oix in ohroooooao III to 

a aaxt aw of 16 in oluraaoooAoa 7X1 and IX. 

AXX tho biToXonta boXoagod to difforaatiatod groap 

oharaotoriaod 1^ darkly atainod hotoroohroaatio rogiona Xooatod 

on oithar aido of tJio oontronoro and Xight-atainod onoiuronatio 

rogiona at tho diataX onda* Tho diotaX Xight-^tainod rogioaa 

%ma abaant in tho ahort am of throo biTaXenta* Ihaao 

inoXudod two aott'-naoXooXar ohroaoooaoo and tho nnoXooXita* 

aaaooiatod biToXont* Tho roXatiTO oontribation of Xight*ataiaod 



Plat* ?• legend for photographs 

Tig.4. A FHC at paohjt«M with vail apraaA 
hlraXanta x 3000 





BxpUiuitory dlacram for figurt in Plat* 3 

Fig.ta* A PrtO at paolvUn* vith w«n spread 
blTSlanta z 3000 



f l l 

txplantUry dlafraii fw flfur* In PUt« 3 
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m i <«i4c*«taia«a M S I O B S to Xtm awm sod to th« ohroaoMSo 

••riod. Thm iarkl^ staliMa roffions in asogr bivalonto oouli 

h9 rosolTod into distiaat eluroaoaeroo wliioh aided ia tho 

Idaatifioatioa of iadiYidoia Uvaloat*. flio licM-otalaod 

rocioao voro feimd to bo aoro anonablo to otrotoliiiic and hf 

irirttto of thoir poor otaiaabilitgr »oaod diffiottXtgr in traeiag 

tbon aloaff tlioir l«ictlk* 8oao of tho biToXoato woro fovnd to 

poaoooo toloohroooaoroo at tho diatal ond of tho arao* 

Baaod on tho pooitiwi of oontroaoro» tho biToloata 

oottld bo oatogorisod into four aodiaa (am ratio 0*79 ftnl aboTo)f 

•OTon aab-Bidiaa (ara ratio of 0*25 to 0,74) and ono oab-

toraiaal, (am ratio of 0«24 sad ioaa) ohroaoaoao roproaoatod 

bj a atieloolar ohroaoaoao. 

fho yaoh/tono bivaionta raafod in Xangth froa 22.95^ 

to 56.X4AI* la tho id«atifioatioa of bivaXanta in addition 

to totaX Xeacth* ara ratio* difforonooa in tho Xoagth of 

dark-and Xicht-atalnod rogiona of tho a m a aa woXX aa tha 

ehroaoaoro pattomt anaXaoXar aaaooiatiout abaonoo of diataX 

Xight*8taininc rogiona and ohroaoaoroa voro takwti into eonai* 

doration* Ssata on tho abovo ojrtoXogioaX vaXaoa of tho 

X2 bî raXottta aro auaaariaod in TabXo X* £tidiYidaaX bivaXoata 

voro nuabarod froa I to XXI in tho doaoondiag ordor of thoir 

Xoagth* fho diagooatio oharaetoriatiaa of ehroaoaoaaa ia 

giTon boXovi 
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OhroaoaiMw Ii It is th« loagMt eiuroMsoM of Hi* doi^lcMiit 

vlth an 8T«rai« Itoctb of 98«UAi (7ig««9 and 5«}* It htm 

•a1>-aodi«a omtroaoro and an araraga a m ratio of 0«55« flit 

Aiatiaat faatara %tmt Imlpt in iAaiiliiying thio ahroBoooaa« 

ia tha preaoQoa of loBg light-atainad rogiona in both tha araa 

aaaointtiac far aaarly tm third of tho ohroaoaoaal lanfth. la 

heth tha araa liirht otainad ragion ia aoarlj tvioo tha laoffth 

af dark*atainad rogioa* Tha lifht-ataiaad ragion of both tha 

araa tarainato in taXoohroaoflMraa* 7ho proaonoo of long 

Xight-atainad ragion in thia ahroooooaa provod a aariotia 

datarrant in tho sialyaia of tho ahroaoaoaa waran in vaU 

&9r99A aalla* Aa a roault only fMOa whoroin tha bivalonta 

aaaurrad tatalXy aaparated f^a othar bivalanta %faro oonaidarad 

t9r aaaoring tha data en ^tologieal valaaa* 

y^fcyoaoaa— III Thit ia tho longoat of tha foor aodiaa ohroaoaoaaa 

(52«90Ai) tha othar ohronoooaoa boing ohronoacaMa !•• • wad Till* 

Xa addition to ita total Itngth, tha praaanaa of Xoogor light-

atainod rogioa aa aoaparad to dark-ataiaod ragioaa ia tho 

ahroaoaoaa aff^ra a roady eritorion for ita idontifioation* 

Ihia ahroaoaoao Xiko ehroaoaoao TIIX haa laioqtiaX diatribatioa 

af dark-atainiag roglona in two araa* 

ChreaoaQno Hit Thia ia a aab-aodian ohroaoomRO moaouring aa 

mfTBgi^ Xaagth of 4X«59Ai« Xt ia tha aaaoad Xongoat ohroaoaoaa 
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«f ili« •ab-B«aiaa group* fbe total ligiit-otalniiic roglen 

of this ehreaoooao osooodo tbat of dark-otaixilnc rocioa tmA 

thus tills ohroaosoBO boars alallarlty to tvo othor auli-aoAlatt 

•hrosoaeaoa •!••• I and TI. Zt oan bo dlatlnculaliod from 

ehroaoaoao Ke*Z hy vlrtuo of Ito ahortor longtli. fha dlatiaa* 

tloa 9t elironosoBO III frea etooaoaoao TZ la roliably aado «& 

tho dlatrltetlon of lln^t-atalali^r rofloa la tlio tvo araa. 

ffcriMWmHi IT' >̂̂ « ! • ^OB of tlia four aodlaa ohroaoaoso of tho 

eoaploamt vltii a aoan loactli of 5$*6I/k« fhla oluromo80iio» 

aiko T (and ualUco YIZZ and II), haa oqttal loagtiia of dark-

atalnlng roglooa la tho araa* Tho dlai^atlo oharaotorlatla 

of tho ohroaoaoao la tho proaeooo of dlatlaot aodlia alsod 

ohroaoaoroa la oao of tho araa. Toloohreaoaaroa oeoars la 

both tho araa* 

9hrfflg|fllf T' ^^« i* <Bio of tho four aoAlaa ehroooaoaoa 

•aaaiirlflc aa a^orago loogth of 95«24/ft* Êho total dark-

atalaod region of thla ohroooaomo oquala that of tho lli^t* 

atalaed rogloa, a dlagnoatlo foatoro It aharoa with tvo othor 

•adlaa ohroaoaoaoa, TII .* Till aad ZT, Ihla ohroooaooo la 

ftothor alallar to ohrwaoaoao 17 In tho oqual dlatrlbutloa 

of proadaal dark-atalaod rogloa la tho tvo araa, Hovovor* Iho 

dlagaoatlo featoro of thla ahroaoaoao la tho proaonoo of 

aaeroohroaoaeroa la both tho aroa la tho proxlaal aogaoat vlth 
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m gradiuiX d«er«M« la •!•• of tlw «hroaMMr«a towwAs 4ist«X 

•aAm* f«Xo«tooaoaer«s mrm pr«a«iit ia Hoth th« aras* 

Ohyttaagoaa Yli It baloaga to tha aiib-aadiaa group and wmtrntamm 

an avaragot 54*80 ̂ , Xdka aliroaosoaa X and 111, tha tataX 

Xisht**atalning ration af thla ahroaoaoaa axoaada that af dark* 

atalnlng raglon. Ohroaoaoaa TI ia ahortar than X and XXX and 

ia diatinguialiad f^oa tha Xattar ehreaoaoaaa V tha lowt ratio 

af Xicht-ataiaing ragian ia tha araa. 

Cl^ya—"If JIJ' Thia ia a aith*aadian ohroaoaoaa (ara ratio 0*54) 

•aaaaring 72«XdAi on an avaraga* Idka ohroaoaoaa XX« thia 

ahroaoaoaa ia aharaatariaad 1^ tha praaanoa of a^oaX Xangtha 

af dark-aad Xight-ataiaad ragiaaa* Iha dark-atainad aagaaata 

9f thia ahroBoaeaa« aa ia ohroaoaoaa XX« ara aaaqiiaXly diatri-

tetad ia tha araa with tha Xoagar aagaaata Xoaatad ia tha Xaag 

ara* Tha aaouranoa af tva diatinat aagaaata diffariag ia thair 

atahiXity in tha dark*atainad ragiona 9t tha Xang ara aida ia 

ita aonaiatant id«ntifioation, Thaaa tva aagaoata inaXndo a 

daap ataiaad aagaant praxiaaX ta tha eaatroaara and a diataX 

aaffMat ahraaatariaad hgr raXatiTaXy Xight^ataiaad ohroaoaeraa 

adjoining it* taXoehroaoaaroa ara praaaat in both tha araa* 

OhroMQaoaa TXIXt Xt ia ona af tha four aadiaa ahroaoaoaoa aad 

aaaauroa an avoraga Xangth of 32*X6/a* Uko ohroaoaoaa T aad 

XT it ia raaagniaad hy tha praaanoa af aaarly a^naX Xaagtha 9t 
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Aark-aaA Hfht-stalnliic x«gion«* tb« M^or 0rlt«riott for 

diatincttlahiAt ohrosetoM Till trvm T and IT !• tte 9rM«iio« 

•f •iBMqttal ••fSMnta of dark«otalnod roglono in tho ormo. 

Ohroooooso TIXZ io oloe ohonotozlsod by tho prosonoo of largo 

ohroBioMroo in both tho amo« 

Okyai>oa— lit It io oao Of tho two onb-Bodioa ohroaoooaoo 

(51»85Ai} ih9 otlMT boing oluroaoooM TIZ otaoraotorisoA Iqr 

noarly oqiial l«Eigtho of dark-ond light-otainiag rogima in 

tho ohronoooM <7iga»6 and 6a)* fho ahort a m ia oharaotoriaod 

bj a diatinet toloohroooaoro and proaonoo of throo or four 

diatlnot aaoxoohrooonoroa* ^ o dark-atoining roglona of tho 

long a m onoodo that of ahort am* Tho abaoneo of rolatiToly 

light-atainod ohroaoaoroa in tho long a m diatingaiahoa thia 

ohroaoooao fTon TIZ* 

[t Idko ohroaoooao XZ^ thia ohroaoaoiBO olao poooooaoa 

hotoropjonotii ahort am* I M a a m oan bo rooolfod into a 

proxiaal rogion oonaiating of dooplj atainod aogaanta and 

mlnUTOl/ light aUinod diatal rogiona* Tho lattor, onliko 

in ohroaoooao XZ, ia doatitnto of n y dark-atmining ohronoaam* 

A farthor oharaotoriotio that randor ita oonaiatont diatiaotion 

fron ohroaoaono XZ9 ia tho pmaonoo of mlativoly aaallor 

ehroaoaoroa in tho long am* Tho ohroaoooao aoaouroa 30*64 At 

ia loagth* 
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Ghramamomm XI i Ihl« !• « M of tlw two noa-iuioXMlar blTalmt 

th» otter bolnf otaroaeoooo X oharaotorlsod ^ tho froooxwo of 

hotoropyoiiotio ahort arm, whlob howovort o«a bo doliaoatod into 

• proxlaal doo^ly otainod rogion vaA m distal rolatlTOly Ugkt-

atalBod rocion. Tho lattor la obaraotorlaod by tvo dlatiaat 

etaronoooroa vhloh oaablo Ita d latlaotlon from eluroaoaoao X, 

Additienallyt oliroaeooao XI diffora ftoa oliroaoaoao X by ttaa 

proaoaoo of aaaroohroaoaero oozttainlnc ao^aent in tlio lone arm. 

Za ahroooaoaa X tho oivoaoaoroa of tho lone ara aro rolatlTOlj 

aaalXor than tiwlr oooator porta la tho ahort ara. Thia 

ohroaoaoao aoaauroo 27«26Ai ia loacth* 

Chgoaoaoao XII t Zhio ia tho ahortoat ehroaoaoao of tho ooaploaoat 

(22*35 ̂ )» Ita roadily rooo^niaod bgr ita aaoloolar aaaooiatioa 

(7i<a*7t Tftf 8 And 8a)* fho aaoloolar orgaaiaor rogion ia 

looatod auaH>toi«iaRllj ia tho abort ara whioh ia totally doroid 

of diat&l light-ataiaad rogioa* Tho loag ara oonoiota of 

oqoal loagth of dark*aad light-ataining rogioaa. Thia 

ohroaoaoao rooordod tho lowoat ara ratio (0*19)• la • aaahor 

of ttlOm tho diotel roglonaoof tho ohort ara of thia ehroaoaoao 

%raa twyairod* A toloohroaoaero waa proaoat ia tho loag am* 

Aa idiograa ¥aa ooaotruotod iaoorperating all tha ahovo 

diagaoatio oharaotora iaoladlag loagth of darle-ataiaad and 

light*ataiaod rogioaa and ara ratio (fig«9)* 



Fl«t« 4« £ef«iid for j^hetoaieroigraphs of pooligrtono atago 

(•4 indioatoo oontroMTOf nuonuolooltia) 

yi4(*3« ChromosoiBO-I 

71g«6« Chromoaono-IX 

Fig*?* Ohr«ao«o9M-XII 

yi«»8* (fturoMoooaô XZI 
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Sxplanatoxy diafrmaa for tigcof la flat* 4 

71ff«$«* Oliroao0oa»*I 

flf«6a« OhronosoM-ZX 

fig*7a. Chro«o«9a«-XIZ 

Fig«8«. Ohroae«oa*-XIX 



FIG.5a FIG,6a 

FIG.7a FIG.8a 
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4*X*X«X»2* StilEiBUlt' F̂vtlT* blTal«iit« v«r« obscrred at thia 

ataca. Otaa MYalent vaa towoA ta ba aaaaaiatad with tba 

aaalaalaa In all tha Btta abaarrad. 

4*1«1«1*3« Matanhaaa Ii Ohroaoaoaal aaaoelation at tbia ataga 

aanaiatad af bivalaata only (Flga^IO and 10a)* A aaylwai 

nonbar af tva aliiaaaa par bivalaat vaa 9h9Tfd par aall* N»aii 

aiwbar af ahiaaaa par aall waa 16«5 and par palrad biyaXaat vaa 

1.5 (Iftbla 2). 

4«1.1«1,4* latay atagaat Sabaaî iiant atagaa af «alaala MW aaraal* 

At aaapiiaaa*!, diajuaatioa ot ahromoaoaaa ima naraal vithout 

tba faraatlaa af toidga 9T lacgarda* I^trlbittiaii 9f tha 

ahroaoaoaaa ta tha palaa vaa aqiial at talophaa#-X and aataphaaa*!! 

C91f*ll)« At nlaroapora tatrad ataga* faur niaroaporaa vara 

abaarvad* 

Ibllan fartlllty vaa 86.2 par aant* Tha aaan dlaastar 

af tha paXXaa grain vaa 27.2 M (]lc*X2) and tha rang* vaa 

24Ai to 32Ai« 

4*Xa»2* IfUMift 

Za tha aalatla praparatlaa* aoaatia oaXXa at altotie 

praphaaa ataga vara dbaarrad. Tha preaanoa af diffarantlaXXy 

atalnad aagamta yMr9 avldant in tha a nw af aoaa of tha 

ohroaoaoaaa (7ig»X9)« 
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fabl« 2, Ohiama trmqsmaoj In blTalanta at nataphaaa-I ataga 
In diploid Solanum viariua (2n"24) 

ihiabar af ohi 
2 

10 

9 

9 

8 

8 

7 

6 

6 

5 

5 

4 

4 

3 

VIO 
6.66 

1 

2 

3 

2 

4 

3 

9 

6 

9 

7 

6 

8 

7 

9 

2-9 
5.19 

0 

-

. 

I 

-

1 

-

-

1 

«» 

1 

-

1 

-

0-1 

Total 
ahiana 
par aall 

22 

21 

20 

20 

19 

19 

18 

17 

17 

16 

16 

15 

15 

Freqaaney 
(niuiter) 

2 

15-22 Hanca Total 52 
18.50 Moan 



Pl«t« 5* TmgwA for photottiorogirapha of ••letio stag** 
in diploid £•: 

fif.lO* Metaphaso-I shoving 12 biyolonta x 2500 

Fig*II* Netapte00*11 showing X2«12 ohroaosono 
distrihtttion to daughtor auoloi x 2000 

7ig*12* FDllon grains x XOOO 

fig*13* Mitotio prophaso of anthor wall eella % 1000 
-> Indioatoa distal li£ht->stainin£; region 
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SixplttnAtory dlagraai for fIgur* In PUt« 5 

fig.10A* i^tsphaec ahovlnc 12 bivalent* 



StJ 

tJ* 
FIG.10a 



Xto oouni* of ••iesla \ma •todiea ooamonalng trcm 

pasIlsrtcM. 7li« haploia ehrososoM nva^w of a«XI ira« ooofinMA 

• t a«taphM«*I, 

4*1»2«1*I* Baohyt̂ n t̂ f|i« fcelijrtoiM ehroaoeoiaM wore imdiffOr* 

•atiatod and poMOMOd aosrljr imifeni s-laiiitd MfMiita/ 

ohroiBoa«r«« alone thoir oatlro lan^tli (71ff«14)« A lunloolBo* 

oooooiotod UvoXoat witli Itttorotitlal miolooUr organlilnc 

rofion woo obooiToa (yif.15)* Slio blTolonto woro rtMXf 

•talaod liat woro not oaoaablo for oyroodliic* lo bivoloixt 

ooiild bo tmood froa «id to ond* Xho oontreaoro ia ooat 

blToXoato ootild bo doUaootod bijr tiio prooonoo of dooplj otaiaod 

rosioao oa oitlior oido* 

4«l«2«l«2« lator atagaai k% dlolciaoai«» a blTaX«at waa fotmd 

aaaooiatod with tho aueXooliw* At dlaktaoaia aad aotaphaao-I 

(fie.XS), oiiroaoaoaal aaaoelatloaa ooaalatod of oloron 

bi-mltata* At waphaaô X (91c»X7) and aaapbaao-XX, aoraaX 

diajtaaotloa of ohroaooonoa to tbo poXoa vaa obaorrod la aXX 

tho IMOa oxaataod. At toXophaao-I and toXoiM âao-IX, two aad 

four cirmiP* of luwXol roapoetiTOlj voro foraod* Voar aloro-

aporoa voro obaorrod ia aajorlty of tbo IHOa at totrad atago. 



Hat* 6« Imgvod for photograi^ 

flC.l4« PaoiiytWM Btagm in diploid pHMMiffWUM 3c 3000 



• I 



Plat* 7* X«ttnd for photoi&iorographs of Miotlo staft* 
in diploid S,i 

FiC*15« HtiBlooltto Mwoiatod bivaloat x 3000 
(nu m ntieloolas) 

fi£*16. Hotmpha»o-I thovins 11 bivalont x 2500 

Fif*17* Aziaphaso-I showing noraal ohrwaoooaal 
disjasotion x 2000 
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7h« «Y«rac« polltn twUlitj wa« 67*2 p«r o«at and 

tli« SMn poU«ii dlu»t«r, U 32.6 Ai (r i f .18) . 

4.1*2.2, iSasilBL 

As in ^.liAClBf a9«atl« o«ll« at aitotio propha«« 

CYlg«I9) ftiiA Mlttfti* ««t«pha»« (riff«20) vm woomtw^ in 

SMletlo 9r«paz«tl«ui« tlM ohromoaonuil eouata «t both atrngss 

oonfijnMd 2ns22* At prophas*, no dlffertnttally ataliMd 

ohroao«oa»8 w«r« obMrrad* 9)a« presaxwt of two auoloolui 

aooooiatod ohronoooaos vaa obaorrod (9ifa.l9 and 21). A 

•Isttal ooapAriaion of the altotle ohromoaoaos at paohjtano 

•taga la 8«xia2a& "̂ ^ -̂MflWlftBM raraalad tha largar also of 

tlM lattar. 

4 .2 . I . ^t^}*m^ Tfî fffl 

4 . 2 . I . I . MQrrti9].gCT 

fha atttdjT of norphologloal otaaraotara and aaloaia waa 

aooadootod at 0^ gmrmtivxmm Tha aatotatraploida iiara 

eharaotoriaad by thiak dark graan loarea (7ic«22)« 

Ooapariaioa of tha aaaa •aluaa of fourtoon oharaotara 

af diploid and autotatraploid S .z iacn ^'^Jf aada using *t* taat* 

HowoTar» aaaa valiiaa of oharaotora aiiah aa apaaif is loaf vaightt 



flat* &• Xmgfgid for photoalorographs of owlotle otaios 
in diploid !•] 

yig.lS. PoIIon gralno x 1000 

Fig«19* Hitotio prophaoo in anther etlX wall 
showing two nuoloolua aaaoeiated 
ohroaoaoma x 2500 

Fig,20* Mitotio ohronoaonaa of metaphaso in 
anthar oall x 2500 

Fig«2l» MuBlaolua aasooiatad ohroaoaoMs at 
nitotio prophaaa in anther ealXa x 3000 
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p«itieatRce of •x«rt«4f acdiw and iliart vljrl>«̂  flowers, poU«i 

fsriilitgr aaA poll«a ftiss in t«tr«9loi4« w«r« oomparcd f«r 

-UMlr 9OT0«ntsg« iii0r«M« or d«#r*«<« 0T«r AiploU •aliiM, 

Sli« data dre presented in Table 5« 

Aasni th« ohsrseters fsr vhlsli assa vslass %isrs seapsrsd 

t9r slinitissiise of dlffereiioes» aesa •sloe of diploid mm 

hlfher than aittotetraplold for petiole liBicth, fmit dlaaeter 

(flC«25)ff firslt welgbt and average Auiiber of seeds per f^mlt 

(l^l<*24)* Aotototraplolds rooorded lUaJtior mean values over 

diploids for leaf l«citth« leaf breadth, atndtor of eplaos OA 

dorsal and vwitral loaf surfaoos, leofth and breadth of petal, 

loacth of anther and 100 seed velfht* diploids and tstraplolds 

vara en par for length of exerted style. 

Speolfla loaf volght and pollaa slss, totraplold 

registered 40«9 and 41*7 por ooat Inaroass, rospootlToly, ever 

diploids* B»llen fortuity rooorded reduetlon froa 86*2 per oent 

In diploids to 54*5 por oent la totraplolds* I^lplolds had 

higher nuaber of exerted styled and short styled flowers than 

tetraplelda. However, aedlsa styled flotiere were observed 

la aatototraplolte only and asooaatod to 11*94 por oent of 

the total aoaibor of flowere produeed* 

4«2.i*2* naayji 

Nelosls In IMOs was studied eoasienoing f̂ roa dlalclnesls 

onwards* She ohroaosoao nostoer of the aolototraplold pUnts 

was deteralned as 2n»4S at aetaphaso-I* 
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Plait 9* legend for pilot ograplM 

7ig.22. BttabUabod aatoiotraploid plant of 
S.viarim 

Fi««23« Ooaparlaion of aatara barrioa of 
diploid (2n) and autototraplold (4a) 
S.viar>ya 

71s.24« CoBparioion of longlttidlaal aaetioa of 
diploid (2n) and autototraplold (4ii) 
fruita of §«xiACin 



PLATE 9 

F I G , 2 2 

F IG .24 



6 

4«2*X«2*I* FllHlnuli* Th% study of ehroao8oa« ooxifigiaraUon HAS 

r««-Uri«t«(ft to auDloolar oluraaoaoat only* A total of 51 HV« 

woro 03»Alnod. lk«o blTmlonto voro ooooolotod with luolooltio. 

4«3«1*2*2* Mota»haM-Ii fho oliroaosomo oooooiatioii ot this otM* 

i« owMcrUoA la fbblo 4* Xa 95*4 p«r ooat of tho » » • total 

yolriog of ebremoooaoo woo oboorvoi (yifo«25 to 28). Xneon l̂oto 

pmirixkg eoaolstlnc of 46 yolrod eliroaoooaoo aai 47 pairod 

•hrmnrnmn (fiff«29) Maiunrod la 5«2 oad 1,6 por ooat of tte 

2lf0o oxaalntd, reepootiroly* l̂ hough ehroaoooaal oonficoratloa 

ooaslatod of t(ui^lv<^l«ata» txivaLoato* blvaloato and uBlTalaata» 

quadrlTaloata aad blraloato woro prodoaiawat (flga*29 to 26 aad 

25a to 26a). QuadrlToXoato rooclac ttvm toixe to ton woro fbunS 

la al l tho » » • osaalnNL. INOa with oovoa aad oli^t (nc«27) 

qiiadrlTaloato woro aooro fk«quaat aad aooountod, reopootlvol/^ 

for 25*0 aad 26*6 por oom of tho RBa oxaalaod. QvadrlTaloata 

woro aootly of oloood rlac tgrpo. Qtao (ric*29) ar two trlYOloato 

oooorrod la 3*2 por oonk of tho fMOa* Blvaloata raagod froa 

4 to 16» Za 51*6 por ooal of tho INOa oaaalaod, 8 or 10 

hlTOloata (flfO«27 aad 29) woro ohoorrod. Ogf or two mlvaloato 

woro rooordod la 4«7 per ooat of BfCo oxoalaod* 

Skaaoolotto aovoaont of ono to throo otaroaoooaoo tovarda 

olthor oao or both poloa oooorrod la ia»$ por ooat of tho IMOs 

at aotaphaao'Z (Tablo 5). hi 13«1 par ooat of tho WDB aoToaMit 
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fabl« 4. ChrwBosoow aasooiation at aitapiias*-! In BICs of 
autototraploid aolanua Tlî gM^ (2»»48} 

1? 

4 
5 
6 

7 
8 

9 
10 
6 
T 
8 

4-10 
6.91 

nx 

«» 

-

mm 

' 

«w 

<•» 

• 

I 
«» 

2 

0-2 
0.5 

IZ 

16 

14 

12 

10 

6 

6 

4 

10 

9 

4 

4-16 
10. CB 

I 

-

-

-

«» 

«» 

mm 

mm 

1 

2 

2 

0-2 
0.06 

Total No.of 
paired 

ohroBoaoooa 

48 

46 

48 

48 

48 

48 

48 

47 

46 

46 

Banco 
Moao/ooll 

NuBlior Beroontago 

1 

12 

9 

16 

17 

5 

1 

1 

1 

1 

Total 64 

1.6 

18.7 

14.1 

25.0 

26.6 

7.8 

1.6 

1.6 

1.6 

1.6 

fablo 5* ^hroeooiooa Boroaont of ohroaoacnieB to polos at 
aotapliaso-X in B40« of autotetraploid Solanun viarun 

Froauonav l^SBOHSik Hunbor of ahyomoaoaea in PQI— . . . 
^^^^ 0-0 0^1 1-1 2-0 2-1 3-0 

HuatlMr 161 18 9 9 6 2 222 
foreontaft (81.54) (8.10) (2.70) (4.05) (2.70) (0.90) -

Tablo 6. OhronoscMBal diatribution to daoghtor 
nueloi at aota^iaae-II in IWa of 
autototraploid Sfilaiiya ziaE3ia 

Chrooosonal yrooamMv 
distribution Nunber fSroontago 

24-24 128 94.12 
23-25 8 5.88 



Plate 10« higtivA for photoalorographs of netaphas*-! 
stages In autotetraplold S.vlarua x 2500 

IV II l'ig«25« H«tapha8e-I ahoving 10 *A aasoolatloa 

Fi£,26, Hetaphase-I ellovrlJig 9 +6 aaeooiatloa 
IT II I'i£*27. Metaphaae-I shoving 8 *8 aasoolation 
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JSxplanBtQsry diagrams for tigavm in Flat* 10 
(IT - in 8trip«8| II - in shade) 

Pig,25a. Metaphaaa-I ehowinf 10^^*4^^ 

?ig.26a. Hetaphaae-I shoving 9*^*6 
TV I I 

Pig«2fa, Metaphase-I showing 8 •S 



FIG,25a 
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FIG.26a 
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FIG.27a 
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VlmX% 11, legend for photOBierographs of oetaphase-'I 
0taf«« in autotetraplold S.viartim x 2500 

IV II 
Hff.28, Metaphaae-I shovin£ 6 ^12 aMooiatlon 

Pl«.29. Metaphase-I ahowing 6^*l^^^nO^^»l^ 
aaaooiatlon 

Fig.30, Mstaphaaa-I ahowing pr«eoolous mraKaat 
of ohroaoaooaa to both poles 
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Explanatory diasraiaa far flfur«8 in Flat* 11 
(IT and III - In atripast II - In ahadet I - In oatlina) 

FiS.28a. Hdtapha««-I •haviac S^^^ia^"^ 

Fig.29a, f^etaphaee-I ohowlng 6^^*l̂ ^^*lO^^*l̂  
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of QiM to tliroo imiTolosto oeourrod towordo ono of tho poloo* 

Xn 9*4 por omt of tho B4Go oooh moroaont ooourrod to both j^loo 

(Ylff«30) iBfolvioc at looot oao uaiYOloAt to oooh polo. 

4»2«1*2*3« ^tlgitaiy"!!* ^^ dlotrlbtttioa of ohroaoooAOo to tho 

4oughtor naoloi at tho oad of f irot aoiotio AiYloion mm otadlo4 

ftt thlo otago* Zn 94*1 por oont HfOo oqaal wafr of ohroao-

ooaoo (24^24) voro ohoorroA (7ifo*31 and 7Xo) la tho totightor 

miolol (fatolo 6)* HovoTor, In $*88 por oont HfOo unoqaal 

ohroaoaoao diotribution of 23^25 (7isa«!(2 and 52a) vaa obaorrod. 

Tvo atioloi voro oboorvod in 98.$ por oont of tho BfOo (fablo 7)* 

ftlaiJMUfr'l̂ * '^^ anaibor of dauchtor aiieXoi vaa alao atodiod 

at tolophaao*!! (Î ablo 7). 

foor ntieloi voro obaorvod in 90.9I por oont of tho 

176 INOa Maniaod* la tho roaaininc fivo (2.rfi% aix ($.68lK) 

and aovon (1«14^) ohromoooaal groapo voro oboorrod. 

4»2*1.2*4« IfrUift f tr t l l l tr flBfl Irilt' ' i» avorafo polloa 

fortll itr of tho aatototraploid vaa 94*3 por oont* B»llon 

graiaa raofod £roa 56»0Ai to 44*0^ in dlaaotor vith a aoaa 

diaaotor of 38,9/U (nf .95) . 

4*2*2« W w •HMttlA 

0^ foaoratioa pl«ita voro atodiod for aorphologioal and 

ajrtolofioal oiiaraatoro. 
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%•¥!• 7* frvquMtoy of fMCs villi 41ff«r«iit auaber of Aauchtor 
AtiBlol at aotaplwso-ZI moA tolophaoo*!! otagoa in 
autetotraplold ?-THflnitB (2n«48) 

stago — 5 »—%ilwrariwgU4 . — 
ISSiT 

Notopluwo-XI 

HiiBbor 136 2 - - - - 138 

DtreonUfO (98.55) (1*49) * . . . . 

folophaao*!! 

Uurnhw - - 160 4 10 2 176 
Boreotttafo - - (90.91) (2.27) (5.68) (1.14) -



Piatt 12* I«g«nd for photeaicrograohs of a«taphafi«-IX 
eiagt la autotatraplold 

Flf . n * Metaphaaa-II ahbvlng 24*̂ 24 ehroaoaomal 
dlatrlbtttion x ^000 

7ig«32« iMetaphaaa-XI ah{»vixig 2?«23 ehroaeaoaaX 
Alatribution x 

s.: 

yiC»33* Pdllan graina x 

pooo 

1000 
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Explanatory diagrams for figures in laate 12 

7ig«51a. Hetaphass-XI showing 24-̂ 24 ohrooosooal 
distribution 

Fig.32a. Metaphass-II showing 27*25 ohrofflosoaal 
distribution 
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4*2*2*l* HMfBhol̂ Qgr 

Atttot«traploid« •hoivttd thlok dark gfmi X*vmm (Pii«94)* 

fh« MMui •alttas of •)uura«t«x« of dlyleiA waA indueoA onto-

totrapXoid ff MMtttllim ax** proaontod in TabXo 8» aXoBfvitli 

't* •aluaa, Gharaotara auoli aa opoolfia loaf vaicht» poreantafo 

of liatarealiflod flowara* pollaa fart l l l t / tMBi pollaa aisa vara 

aat atatiatioally anal/aad for Mm dlffaraaaaa af tha aaan 

ral aaa. 

Aaeac ^ * •teraatara for whlali aaaa Talaaa }mr9 aoapirad 

for algalfLaanaa of dlffaranaa, tha aaaa valvaa af diploid VGYE 

fotaad to ba kifter than tiioaa of tatraploida far aiabar af 

flovara par iafloraaoonao, potal lanfth, laacth of anttaar* 

fruit dlaaotor* firaah vaii^t of finiita. ainibar ot —A* par 

froit and 100 aood waight (Vifa*39 to 38)* tha aaan valaaa 

af aotototraploida for loaf lanfth, laaf hraadth, patiola 

l«Agth, apioa ni»har an vaatral laaf ai&rfaooi and patal hraadth 

waa hij^r thaa thoaa of dlploida* Diploida and tatraploida 

vara en pw far apiaa auabar on doraal laaf aurfoaa aal Ivicth 

af azartad atylad flovara. 

In apaaifia laaf vaight, paraantaia of axartad atylod, 

•idian aljlod flovora aa vail aa pollan aiaa tha raapootivo 

•aaa valaaa of totraploida vr* 15.3, 126«3t 116*9 and 26*51 

par aant highar otor thoaa of diploida. fiiploida had highar 
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H«t« 13 • X«c«nd for photO|praph« of autotctraploid 

71g.34. £8tabXiah*4 plsnt 

Fif.?5, Comparlsioin of diploid (SSn) and 
atttot«ti*«ploid (4A) flov«r« 

Fig*36« Cooparision of diploid (2n) and 
aatototraploid (4n) fruita 



^IG.3^ 

FIG,36l 



fl«t« 14 • I«g«nd for photographs of autotetraploid 

fig*37« Coaparlalon of longitudinal oootlon of 
diploid (2n) and aatototraploid (4a) 
fruits 

tig«38« Coaparialon of diploid (2n) and 
aatototraploid (4n) aaoda 
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porocntaft of ihort starltd tlovn (27*7) audi 9«lX«i ftrtilitgr 

(48.7) tlutti tctmpUids, 

4«2*2.2« itelfilii 

Tht QoorM of Mleala wu stoAicA tr^m sotftyluw**! 

oxnmrda * 

4«2*2*2»1* H»tmDhMo»It At attAphftM-It ohroaosoao* aavoolAtioa 

•oiwi«t«i of fttaATlvalontot triTaloiit«» HiroXoBto ind imlTmlvato 

(lablo 9)* Geavloto polriqc of ohroaosomoo ima oboorvod in 

63*0 por eont BlOo, Zaeoaploto pftirinc oonoiatiiv of 43t 42 

«aA 40 pair«< olirmMooaoo oeoiOTtd i s 21*9» 10«9 mad 2m2 por ««Bt 

of iho INOa roapootlTalj. 

QuadUrlTalaata raafflnc froa throa ta aina par aall 

aaaorrad in al l tha IHOa axaainad. foraaUoa of aaraa quadrl-

Talaata (fica«59 aaA 39a) waa aoat firaqaant audi aaooiiotaA for 

32«6 par aant of tha SHOa asiaaliiad. Tha aoourranoo of fiTO 

ant oifht taadrlTalaiita waa raaordod la 19*3 par aant of tha 

lNOa« l^iTalaata ooourrad la 50*4 par aaat •£ tha I^a 

axaainad aad raaitft la aaaWr tnm 1 to 4« Tha oooonroaoa af 

a alafla trlvalant (yiia*40« 40a« 41 aai 41a) waa aaa( fraqaaat 

aaA waa raoordod la 23*9 par aaat of tha IMOa ajonlaaA* 1^ 

4*3 par aaai of tha fNOa two trlvaloata ymrm tihmvewAp whlla 

fottr trlvalaota la 2«2 par aaat TMOa. BlTalaata raafaA 
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TaliU 9* Ouroaosoat asaooiation at ••taphasa-X in PMO« of 
aatotetraplold ^ BniBftlWl (2ii«44) 
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13.04 
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nat« 15* Itg«iiA tor photwiorographa of MtaphMt-Z 
stag* In autotetre^lold S-Mff'""̂ '̂ '̂  ^ 2500 

17 II Pl£«^* ^^etaphase-I shovini; 7 '̂S ohroaosofflal 
aasoelailon 

Ftg.40« KetephBM-I ahowliig 7^*l^^^*6^^*l^ 
ohrtmoacmal aaaooiatioa 

TV III II I 
ftg.AU Mataphaae-I ahovlag 4'̂ %X*''**12'̂ **1* 

•hroaoaoaal aaaoaiatioa 
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fixplanatorj diacrasis for fieores in Vlmf 15 
(IT and i n In atrlpaai II * in •l»d«| I - in outlia*) 

Fi«*39a. H«tapim»e-I shoving 7^*8^^ 

Fi«.40a, Metaplia»«-I shoviaff 7"^^*l^^^*6"n^ 

Fls.4Ia. Metaphase-I showing 4^^*l"^*12^'^*l^ 
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tram 5 to 14 (l^s«42 and 42a) 9«r ••U* 2h« oaottrmaa 

•f 8 bivalaais par oall waa aaza f^^uaat and aoemmtad far 

28.5 par aant IMOa asaataad, Ihivalaata rangad fima 0 to 4 

•al vara abaarvad ia 16«96 par aaat af tha »fO«« Sia aindtar 

af oUTalaata la BlOo aozroaponAod to tha mnihar af triyalaata 

preaottt and in aalla wiMra triraUnta vara abaaat tva mlTalaata 

vara aaaarvad* 

liraaaalotia aovaaaat af ohroaoaoMa vaa obaarrad in 

44*2 par aaat TNOa at aotaphaaa-X and InrolTad aoTaaont af 

apt a alx ahroaaaoata (labia 10 )• Araaoaiana aofvaaaat of 

ehroaoaoaaa to oithor polo larolTod oqual niutibar 9f ahroaoaoaaa 

ia ia 9*92 par aaat of tba BfOa* la 28«0 par oont of ttaa IMOa 

aaali aaraaant iavolTOd ana ahroaeaoaa and ia 10.3 par aaat IHOa 

anaqoal auabar tf atooaoaoaoo to palaa* 

4«2«2*2*2* laaJBtaaiftzIt M amphaaa*X, 5*23 par oont RCo 8h««rod 

•hroaoaoaal brldgaa (liabla 11) and ia 20*99 par aaat IHOa* 

preaoxioo of ono or tvo (7if«43) lagftng ohroiBoaoaaa (Tobla 12 )• 

4*2«2.2.9* llliCJidMtt* At prapliaaa-ZZ, aotaiM»aa-ZZ and 

aaaphaaa-ZX daa to paraiataaaa af aliroaoaoaal aaaoaiatioa, 

ohroaoaoaal diatribixtion to tha daiaghtar amlai aoold aet ba 

dotoraiaod. Ihia vaa avldont from tlio presonoo of loaaar 

anabar af abroaoaoaal bediaa ia tha INOa at aati^haaa-IX ataga 

thaa tha axpeotod aoraal aoabar af 44 (fiia.44 and 45)* 3ha 
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H a t * 16* legend for photomiorograj^ of aaiotlo staf«« 
in autotetraploid S.j 

?ic*42. f̂etapJlla8•-I shoving 4^«14^^ ehronoaonal 
asoooiation x 25^ 

7ig«43« Anaphaso-I ahowiiig lagging oliroaoaonaa x 2000 

^ig*44< Metaphaao-IX shoving parsistanoo of 
ehroooaoaal asaoaiation roaulting in 
laaa thm 44 ehrratoaoaal hodiaa 
(16*13) X 2000 



PLATE 16 

# ^ 

* » • * • • * ^ * J> 

Z' * 
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FIG.43 
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Sxplanatorjr diftgrams for figure In Hat« 16 

IV I I 71g.42a. Metaphase-I aiiowlng 4 • l i 





1\ 

tdtal nnribwr of mioh bodl«s ia both tbt polos of iho HCa 

nngoA Area 19 to 54 (Toblo 15) oaA ttao MOB 26.15 por »IC. 

Ooourroneo of 29 bodioo por ooll oooouitod for tho i x f « 

fvoqttoney of 18.2 por ooat* la 68 BlOo ot •otopteoo-ZX otofo 

• good oprooA of ehroaoooaos woo obooxnrod la ooo of tho aaoloi 

oad tho data oa tho aoabor of ohroaoooaal hodioa woro rooorioA. 

Koro a<ala» aa agalnot tho oaqpootoA 22 ohroaoooaal bo4ioa oaly 

10 to 16 bodioo voro obeorrod vlth tho aoaa of 11*1 por INO 

(tablo 14). 

Foraotlon of two daughtor aaoloi VQS obaorrod at 

onaphaoo*! and tolophaoo*! and oa oxtra groiq? ooaprloloff of 

flTO aaoloi (5*72^) vao oboorrod at tolophaao-ll (nf,46t <oblo 15), 

Aaonc tho 225 BlOa oxoalaod at onophoao*!!, oao or two 

lacglag ohromofl(»Mis ooourrod in 1*78 and 1»55 por o«it of tho 

BlOoa roopootiroloTt <uaA ia 1*55 por ooat of tho IMOot bridgo 

foraation waa oboor?od, 

4*2.2*2*4. Ifttartiittrt Ulrad itMt« M alorooporo totrad ota«Ot 

50*28 por ooat of tht INOa : bad fotnr aiorooporoo (fic»47) aad 

8«94, 56.51 wA 4.47 por ooul of tho IHCo had throo (yi««48), 

flTO (fit•49) and aix aiorooporoo, roapoetivoly (Tablo 16). 

4*2.2.2.5. Itollm fart i l i tv and •iooi ArorOfO polloa f o r t i l i t j 

ia aatototraploid 1? 1MIM8irn «aa 44*75 por ooat* VOlloa iraiaa 
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T*bl« 15* Iftmbtr of ohroiwsoaal bodiM in dftughtar aiial*! 
m% attapibw**!! la PHO» of autotetriploid 
ffHMItrin (2n»44) 

GhroooBooAl 

U 

U 

u 
12 

u 
15 
u 
12 

U 

13 

15 

15 
14 

14 
15 

15 
16 

15 
16 

15 
16 

16 

17 
18 

IB 

8 
9 
8 
10 
11 
9 
U 
12 
10 
u 
12 
10 

11 

12 

15 
12 

12 

15 

15 

14 

U 

15 
15 

15 
16 

Vraauaaav 
Total fftater Ftraantaga 

19 J 
20 3 

22 ] 

22 3 

22 3 

22 3 

25 t 
24 t 
24 1 

24 ] 

25 J 

25 1 

25 ! 
26 1 

26 1 

27 3 
28 : 

28 

29 : 
29 : 
50 ] 

51 : 
52 : 
55 i 
54 

fotel T 

I 5.05 

5.05 

L 5.05 

L 5.05 

I 5.05 

L 5.05 
t 6.06 

t 6.06 

L 5.05 

L 5.05 
t 6.06 

L 5.05 

1 9.09 

L 5.05 

L 5.05 

L 5.05 
I 5.05 
1 6.06 

L 5.05 

L 5.05 
1 6.06 

I 5.05 

I 5.05 
t 6.06 

I 5.05 
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fabl* 14* INalMr of «hx«stoaoaaX lNidl«« in on* of tho 
ttoolol m% Mtft|̂ haoo*IX la fMOo of onto* 
totraploid g MBBftiiHi (2a«44^ 

Ifttnbor of » 
boJloo^^^ attibwp Poyeontago 

10 I X.47 
XI 8 XX.76 

X2 X5 X9.X2 

15 XT 25.00 

U 9 X5«24 

15 15 15. X2 

16 7 10.29 

Total 68 



7S 

Tabl« 15. Fr«qia«ao7 of Bffis with dlfftreot ohromosomal 
gro\9«/aueI«i «t TftrioiM MIOUO stasea in 
autetatraplold Solanmi aammoaua (2n»44) 

Stac* 

Ajoaphaaa*! 
Nuabar 
ParovAtaca 

Telophaaa^I 
nva^T 
Faroantaî a 

Talophaaa-II 
HmlMr 
faraantaga 

Huabar 
2 

150 
(100.00) 

204 
(100.00) 

-

-

3 

-

^ 

•m 

" 

mit 

•» 

of nualai 
4 

-

-

«-

«» 

207 
(96.28) 

5 

• 

-

-

-

8 
(3.72) 

Total 

150 

204 

215 

Tabla 16. Traquanoy of aloroaporaa at tatra4 ataga in 
SHOa of autotatraploid ^"^nftfi 

Fraquaaoy — ^ ^ttifrtr^gf Uigrg|gffyfl ^ fotal 

SuBbar 16 90 65 8 179 
Pereantaga (8.94) (50.28) ( 3 6 . n ) (4.47) 



Flat* 17. l^wtiA for photottlorographs of aolotlA stac** 
In autototraplold S^aajmoaua 

I*if*45. Metophaao-II shewing porslstanoo of 
ohromosoaal sMoolatlon rosialtlng in 
less than 44 ohroaosoaal hodioa 
(10*8) X 2000 

Pig. 46. Teiophaso-II shoving firo dataghtor 
nuolsi X 2000 

Fig,47. Hierospors tetrad with four spores x 2000 

fig«48« Hiorospors tetrad with three spores z 2000 

7if,49. Miorospore tetrad with fire spores x 2000 



FIG.45 

FIG.46 

•VlF' 

# 
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diam«t«r rsnftd from 36»0/i to 44•0^ and th« Man ii«mH«r 

mc 4X*28Ai« 

4.5* IHfSRSflOIflO HnaZSISSATXOV 

111* rtviilts of •rtifiolftl iiarlnriAlMitioii lMiii*«ii 

•̂XlaQHI vii ?-liiiBflBtti i» reported h«r«« 

Iiit«r«p«oifio JbQrbrldlsatioa b«tv««n ^ l i t i 3dLlX3B 

•nA l»IIMtl]li vaa oanlad oat loltiolly ooliiff diploids. 

FelloviBf •iiooooofaX izidaotion of outototraploido twiag 

ooloMoiao in both tho opooioo ia tbo proooat otody (8oe*4«2)« 

tilt indue od aatetotroploido voro oloo wod for iatovopooifio 

hjrtoidisatioa. Xho vooulta of tho oroaooa aro aannriaod in 

Sablo 17* 

Siploida of both l*xlaDa >nA T̂miBftHMM voxo oroaaod 

rooiprooally. 2n 950 polliaatlona oarriod otit uoinc J|*iiiaBi 

aa faaalo paraat fruit aot waa net obaorrod* Croaaod fIow«ra 

dropped off vithln 8 to 10 daya. Out of 500 pollinatioaa 

aado with ? - m m i i aa piatillato paront* a Xarco noabor of 

borrioo voro aot* Howorort only 25 of thorn roaohad aaturity* 

froa thoao bonrioa both appar«itly aatoro and iaftatoro aooda 

aaribariag 335 and 673* roopootiTolyt voro 4btainad* A iarfo 

aiiabor of aoodlinga raiaod froa thooo aooda woro affootod by 



1—» 

I 

I at 

'^9-a 

t I I I I 

r^f4 

HCD 

'tfs? 

I «0 

H 
££t 

. ,9«" CM 
CM 
CM I 

f - l C 
24 CM 

rs jgjON 

3 

\£Cl 

oo c 
U N O CM 

CM 

'̂  gs^ 

1^ H ^ t O 

^ 

«S 

?iS 

I 

1̂  

g ?fe I 

s ^ 

•B-M 

r- 0 

9 ^9. 
K H M 

Ion 

I w 

90 



SI 

4lM«M rMuItlDf In •ortalliy. Aaong th* •urviTlac •••dllogs 

OB* 0f tkM •••dXii^* vma found t» b« of lijrteK erltla* vlULlo 

tiM r««t frwi ••fliBg, 

OroMMS Wtwocii diploid ff MlimiMB cu^ aaiototraploid 

S'Xilsni rosvltod in ftruit ••%• fhongb m largo nunbor of 

•oodo voaro o1»tainod« nono of ttao ooodo goraimtod* Iho 

rooiprooal erooa yioUiod aoatlj partlionoearpie fmita and tho 

tw oooda olitalnod Aroa tliia oroaa did not gominato* 

Croaaoa botvooa diploid l^xliOB n̂d autototraploid 

A»MHUUUUI roaoltod in 3*0 par oan% of firuit aot vlian l*xlMCM 

waa aaod aa ftaalo par«it» Bat tho fjruita \i9r9 ahod pronatiiroly. 

Tim roeiproeal eroea waa not attondod 1^ fruit oat* 

Atta^t to hybridiao autototrapleida of both apooloa 

waa ananeaaaafal* In thooo oroaaoa idiaro ^%iXUM vaa aaad 

aa piatillata parant» a nanhar of parthenoearpio fruit a woro 

ohtainad* But in tha raoiprooal eroaa fruit aat did not 

oooar. 

Sooiprooal grafta involving HaXilBn nnl §«i 

voro alao aaaoaaod* ftm graftad planta \^ith £•] 

aa aoion and S*lJLaciB • • atook voro ovaloatod for tho intor-

apaaifio oroaaahility* Trait aot waa not obaarvod in angr 

of tho 120 flevora pollinatad with tho pollon of £«ziaSMl* 

file:///i9r9
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4 . 5 . 2 . 09'^pwratlT9 'ftgrphalgga: 

Thtt oharaoters of -̂iminiffflWir S.viarum and the inter-

speoiflo ?^ hybrid of S.mamaoaum x S.vlarum are presented in 

Table 18. The mean Taluee of oharaotere of parents and hybrid 

were oompared baaed on *t* values* Characters suoh ast speeifio 

leaf veightt percentage of exerted styled and short styled 

flowers, pollen fertility, pollen size were compared in terms 

of percentage increase or decrease over one or the other 

parents and/or hybrid. The mean values of other characters 

of parents and hybrid are oompared among each other. 

Barental differences were recorded for a number of 

characters. These included characters suoh as leaf length, 

leaf breadth, spine number of dorsal leaf surface, number of 

flowers per inflorescenoe, length of petal, breadth of petal, 

length of anther, fresh weight of fruits, fruit diameter, and 

100 seed weight for which S^aammosum recorded higher values. 

In addition, pollen diameter was higher in S,mammo8um. On 

the other hand, S.viarum showed higher mean value over 

S«mammoaum for characters suoh as spine number on leaf ventral 

surface, percentage of flowers with exerted style, and number 

of seeds per fruit. Both the species were sSL fifi£ with 

respect to length of petiole. 

Interspecific hybrid (Figs.50 to 52) differed from both 

the parents (Figs.53 to 57) in a number of qualitative and 
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Flat* 18. Legard for photographs of f<, iaterspMlfle 
hybrid (SM X ST) * 
(Hotel 8K»3.HHĵ ,Bĵ ftqffl| ̂ * 3«YiMr«S> 

I'ig«90* An established plant abevlng vlnia 
suaoeptlbillty 

Fig.31* Vegetatively propagated healthy plant 

Fig*52• Twig of the plant ahowing 
parthanoearploally developed fruit 



PLATE.18 

FIG.50 



Pl«tt 19* JmgKtA for pliotographa of diploid §• 

FiC*95. An eatablishad plant 

Fig.H. A aeedling (Pĵ ) 



PLATE.19 



Hat« 20. leftnd for photographs of diploid ^•xia£Mil 

Pic.59* An oatabXishod plant 

yif.56, A seedling (Pg) 



PLATE,20 

F.-



?Lat« 21 • legend for photograplaa of par«iito (Py and P̂ ^ 
and interspeoiflo hybrid 

fig*51» Coapariaion of aatora ftmita In 

?lS*56. Ooiaparialon of loaf and patiola 
hairlneas in paranta - •̂JISSISSM ^^i) 
and §,,2XSXm v^2^ ^'^ thair l^brid (F^) 



PLATE.21 

FIG ' 
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tuAntltative eharaet«x«. ] ^ qiHaitAtlT* obu«ot«rs IUM Itaf 

liairlaiM (Vic*56), p«tal eoloor (Vlf.59)t anthwr oolottr 

(I'iC*59)» tntit «tep« (fif*6l) and fjrait •oloior tlw hybrid wac 

ia-twnMdiat* to tli* paraata* 

Xatarapaelfio bjf^hriA raoordid lowar aaaa iralata tiiaa 

both th« paranta for aharaotara auah aa laaf l«3gth, laaf 

braadth, patlola l«nfth, aplaaa on Tontral ourfaoa of loaf» 

q^aaifle loaf vol£ht« potal longth, aathar longth, polloa 

fortilltgrt f̂ paah waight of fruit ani fruit diaaatar* Additionally, 

in ^ âaaanBtta. aiiahar of doraal apiaaa, patal langth^atylQr 

laafth and pollon diaaotor voro aora thaa that of hybrid. Mtoa 

•alaaa «f iatarapaaifla hybrid vaa hinjliar for aaabor of flowora 

par aloatar (Hf .60), braadth of potal, aad aaiib«r af apiaa 

oa doraal aurfaoo thaa that of poll«i paraat J|*xiiClll« ^ l ^ r 

laatth and poll«i diaaatar la S«xiacn aad F̂  hybrid vara 

aoaparabla, I^niit aat ia tha fj^ hybrid vaa oomparablo to 

polloa paront uhoro aoro than eao fruit vaa obaarrod por 

olaatar (ric,62)* 1^9 faaala paront gaaarally had a aiagla 

f^ait par alaatwr. (faliko tha paraata, tha r̂^ hybtid did aat 

aat aood (Pic«63). Sood aiaa and oolour difforod ia tho 

paranta (7ig*64). 

4*3«3* Jmt ftdTWIftidl 

A aoapariaioa of tho par«ita and thair hybrid vaa alao 

atta^ptad baaad oa tho diatribuiioa of loaf flavoaoida. A tatal 



Flat* 22* Ieg«ad for photocraphs of paronto (P^ and P,^ 
and lixtorapoolfio hybrid 

i'iff»59» Compariaion of potal azid author ooXour 
in parontR " S^aaamomvm. (P^) and 
k»tLS£M (^2^ ^ ^ thoix hyBrid (T^) 

7ig«60. Conpfuriaion of nuobor of flovora par 
Izifloraaownoa in paranta and tholr 
hybrid 



PLATE.22 

FIG.59 

FIG.60 



flat* 23 • £tff«iid for photocr«ith« 

Yif.SI. Coaparlslen of also and ataga of 
aatttred frulta in paranta and liybrid 

Fig*62. Coapariiion of ftrulta per oluatar In 
paranta and tajbrld 
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T 

p. 



flat* 24* I«c«nd for photogmplw 
(Net*I sg«S-|;^fiimuiii 9ĵ n. S.Yi^^un) 

7lf«63* OoBparlslon of loncltudinal tootion 
of Mturod fruits In psronts (SM ft SV) 
and i^brid (P^) 

fi<*64. Coaparlelon of seed eolour and also In 
parents (SM & SV) 



PLAEE.24 

SK ^V\ 



«f 23 4i«tifl0t ip«t« wrm id«nUfi«d oa ttit •lurM«to(«al« 

plat* in psrtnta SBA Ity ŝrlda (ric«63)« Aaoqff th»M 15 ivot* 

i#«r« pr*««xit ia S.miMHUBf 23 la I-xilQiA aad 13 la f]. iiJ^rK 

(fabU 19l fl«*S6). Spots aaaiitr 1 to 4i 6, 10, 14, 18 «a« 24 

voro profloat only ia ^lifflim xlflCHl* Spots pzvooni oxoliMiTOly 

iA S^lmu^ iimiiTnilfn v^r* 23 and 23* Ŷ  J^terid did aet akiov tba 

prasioBt of mjf oxeluaiTO spot*. 3ho paroato oharad ia ooaaoa 

13 apota • i s . , 3, 8, 9» l l«f 13, 15, 16, 17, 19, 20, 21 aad 22 

whioh voro alao prooaat in T-^ 2qrtoid« Spot N6«7 vaa prosoat 

in f]^ aad aalo paront (Jallffitt llttOfll)* 

Hoioais ia tho intorapoeifio hybrid botvooa diploida 

•̂•UHfiftlHI (2a«22) aad l . x i a o a C2a«24) vaa atuAiod eoaaonoiiw 

froa paehjtaao oiwarda* 

4.3«4a« 9lMroagwft̂  aiatfrfr 

fha oluroaoBoao nuabor of tiM iatorapooifia hytarid vaa 

dotaraiaod aa 2n«23 (figa«67 aad 67a) at aaaphaaa«I* 

4*3«4*2* ^oHyfc«»* 

VtMloi at thia atago ozhitoitod pairod aad oapairod 

aliroaosoaoa (^«68)* Adoquato aj^vadinc of ohroaoaoaoa ooald 

aot ^a obtaiaod aad honoo tho atudy of pairiat bohavioar of 

ohroaoooaoa haa to bo ooafiaod to iaolatad ehroaoaeaoa or aogasata* 



FIG,65 . Master plate showing the distrlbatlon 
of leaf flavonoids. 



FIG.66 . V«nn-<llafr«ii Indicating dl.trlbutlon of l«af flavanolda 
In p%r«nti C3M and SV) an] inUr»peclflo hybrid (F^). 



n a t t 25* Xec«&d t^r photoalerQeraptis of • • iet io •tac«« 
in r^ IntorapMifio Iqrbrld (SM x S7) 

?lg»67« Anaphase-1 ahowlxig 23 ohromoaowd 
bodiltts 3r 2500 

?lC*66« A portion of paoiiytw&o nueloi ohowlot 
palrod aM unpaired ohroaoaoaal 
•ogaents x 3000 

7if •69* Niioloolar ohroaoscno of S.-ytanaa ia 
aaaooiation with tho nuolooluo of 
f^ hjrljrid x 3000 



PLATE.25 

< » 

h 

FIG. 69 

FIG.68 



Explaiuitory Aimgrama tor f igur«8 In Flats 25 

^I«67a* Ana2>ha«e-I showing 23 ohromosoeiaX 
bodle* 

yig.69«* Assoolation of nuoltolar ohroaosoii^ 
of SaYiaraa with thai of 7^ hjbrld 
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Zn rcsolTlQc tlw parental orlgla of th« ohromoaoiMs* 

th« 4iff«rexio«« 1B th« ataiaaliilltr lialMiviowr of tlio ohroaoooaoo 

of tlio porontol opooioo ««• tokon «• tho anjor orltorloii* Zho 

|!Mhyt«ao ohroaoooaoo of tte 8«ziaDHI C"̂ * a*^* par«it) VM 

ohoraeterUod ^ tho difforwitlal otalninc of prozlaaX and 

diatel aogoonta of ara and 2«IHMUUift (^^ foaalo paront) hf 

imiforaly otaixioA 80ta«nto. 

Oytologloal ovldoiioo for Iqrbrldl'U eould bo addiaiod at 

paeljgrttao ataco ^ tho yroaiooo of naoloolar otaromoaoaoa of 

^•tXMBnk vhioli vaa aaaoolatod vltb tho nooloolaa bat aa aolvaXoat 

(fig*69 and 69a )• ttiivalont ooaflguratioa of a S.*'1XMM 

ohroaoaoao boaring toleohroaoaoro waa voaorded (Pic«70)« A 

toIoohroBoaoro • boariac ohroaoaoao of £«iiJKMi in blvaXoat 

aaaoolatlon ooald bo diatlacttl«>Md bat Ita partnor oould not bo 

IdoBtlfiod ifig.n). 

Ihdiiai bihavioar of S«imttUB ohroaoaoao voro 

iiiooBplotoly trooed la a nuabor of awlo l at paohytono and 

laoladod both torolnal (flffa«72 to 74) «ad Intorotltlal palrod 

aofoenta (71f*75)* Bbtoroaorphio ohroaoaoaal aaaoolatlon 

d&ovlng lAtoratltlal pairing falluro voro aXao laao^plotoly 

traood (Plto.76 to 78)* Ohroaoooaal aogaoato ahovlng aab-

toralnal anpalrod aogBonta voro aloo traood (?lco«79 and 80)• 

A ohroaoooaal aogaoat boarlng toxmlnal daaib-boll oh^^od 



Plate 26. legend for photoailorogrttphs of paotajten* staj^ 
U r^ intarapMlfio ligrbrid (SM x 37) x 7000 

I'ig»70* TaloohromoiMre beariag unlTalent of 

yig»7l* ^oloohromoaero boaring ohroaoaoao of 
l*XiJCllft ^ bivalent aaaooiation vlth 
an imidontiflod partner 

Flg8»72 to 74. Bivalent aaaooiation in 7^ 
interapeeifio iqrbrid involring 
terminal obromoaoaal aegaent of 

Fig«7$* Xnteratitial aegaent of a paired 
bivalent of S.aaaaoaum 

fig«76« Hetereaorphio oliroaeaoBal aaaooiation 
repreaented bjr interatitial pairing 
failttre* -̂  indiioatee unpaired region 
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Plftt* 27* I«i«iid for photMloxographa at paohyt«n« 9%mg9 
In f^ Interspsolfle hybrid (SM y ST) x 3000 

fiffc*77~78. K«troiiorphlo ohronotoaal asaooiation 
repraaanted \3fy intaratitlal pairlnc 
fallura. -^ ladioataa mpairad 
ragion 

'lg8.79*'80. Sub-tarmlnal unpaired aafmanta. 
-̂  Indloataa in^lrad raglon 

Plga.61 to 83. Biamb-balX ahapad dark-atalnad 
a^pMBt (indloatad byt -> ) 



V 

^' I 
n 

^L) k 
«. ^f b 
FIG.77 

^ 

y 

A. 

m 

X 

* 

• 

* •^"\%. 

FIG.82 F IG.83 



83 

tuts 9%Mg9 (flc«,81 to 83). 

Obstrmtlons at thia ataga vaa raatriatad to auBlaelaa 

aaaoalatad ohroooaoma, Aaonf tht ^ PNOa axaitintdt 90 par eaat 

liaA a aiocla maalaolaa-aaaoalataa liiTalanit and tlia raat Iia4 

tvo blvalanta* 

4.3.4*4. Matmnhif ~I 

GluroBoaoaal aaaoaiatlan oonaiatM 9t quairivaltiitat 

trlvalaatat blfaHaska and iiBliia.fnta (faUa 20)* A total at 

98 typ** 9f ohroooaooal aaaoeiatloaa varo diseamad la 75 BlOa 

axasload* fha amlMr of palrad ehroaoaoaaa In thaaa aalla 

raacad frea 6 to 22 par ooXl (yif«84)* % o aajclani pairing 

lavolTlag 22 ahroaoaoaaa M m obaorrad la 9*9 par oon( of tho 

PMOa and ooaalotod of l^*2^"»6"*l^ (2.1%). l ^ * 9 " n ^ iUif) 

aad U^^«l (1*4^)• BfOe with 16 m d 17 palrod ohroaoaoaoa 

vara aera fraqoaat and aaah aooouatad far 19•7 par ooal of tba 

INOa oxaalatd* Thoafh ona (flf«85) or tvo qaadrlTalaata 

oooorrod la 68*4 por o«it JMOO and tha proaonoo of a alagla 

qoadrlvalaat vaa fraauant aad vaa dotoatod la 58«8 par ewit 

fHOa* frivalanta ranging froa eao to throo ooourrod la 

64*2 por eoat of tho lHCo« Tho freqvienoy of IMOo vltb 
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Tatol* 20* OhroMoaoaal aasoolAtlon at Mtaphaaa Z in PMOa of 
F̂  hybrid of B^jumsam (2n«22) and §,,jiasM (2n*24) 

SI. 
So. 

I 
2 
5 
4 
5 
6 
7 
8 
9 
XO 
U 
12 
13 
U 
15 
16 
17 
la 
If 
20 
21 
22 
25 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

2 
2 
2 
2 
2 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0-2 
0.78 

1X1 

2 
2 
1 
1 
1 
0 
3 
2 
2 
2 
2 
2 

0 
0 
0 
0 
0 
0 
0 
0 
3 
2 
I 
1 
1 
1 
0 
0 
0 
0 
0 
0 

0-3 
0«88 

XX 

2 
1 
5 
4 
2 
6 
3 
6 
5 
4 
3 
1 
7 
6 
5 
4 
3 
2 
9 
8 
7 
6 
5 
4 
3 
2 
4 
5 
7 
6 
5 
4 
11 
8 
7 
6 
5 
3 

1-lX 
5.05 

C — — — Wi— 

1 

5 
7 
2 
4 
8 
3 
4 
I 
3 
5 
7 
IX 
2 
4 
6 
8 
10 
12 
X 
3 
5 
7 
9 
XX 
X3 
X5 
6 
7 
6 
8 
XO 
X2 
X 
7 
9 
XX 
X3 
X7 

X-X7 
7.X4 

No.of 
paired 

ehromoaoô a 

X8 
X6 
2X 
X9 
15 
20 
X9 
22 
20 
X8 
X6 
X2 
2X 
X9 
X7 
X5 
X3 
XX 
22 
20 
X8 
X6 
X4 
X2 
XO 
9 
X7 
X6 
X7 
X5 
X3 
XX 
22 
X6 
X4 
X2 
XO 
6 

Ranga 
Mean 

MuXU-
raXanta 
par eeXX 

4 
4 
3 
3 
^ 
2 
4 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 

-
^ 

-
-
-
«• 

fSraquanoy 
(l^iiibar} 

1 
1 
2 
1 
1 
1 
1 
2 
1 
2 
1 
1 
4 
2 
5 
4 
5 
1 
1 
1 
2 
3 
3 
1 
2 
1 
2 
2 
3 
1 
2 
2 
1 
3 
1 
4 
1 
1 

TotaX 73 



Flatt 28, I«g«zid for photoalorographa at Mitaphas*-! 
•tag* la f^ Interspeolflo bybrid (SM x S7) x 5000 

flg.64« H«taphMia-I shoving maxiam nuabar 
of paired oJiroaoaonaa In an aaaoelatloa 
of 1IV*1III*7II*2I 

rig.85. Mataphaaa-I ahovlag i^^5^^*9^ 
aaaoolation 

flg.86. Motaphaaa-I ahoving l̂ ^^*5^^*10^ 
aaaoolation 
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Sxplaziatoxy diagraaa of flfurea in Plate 28 
(IT anS III - in strlpeat II - in ahadtt I - in outlint) 

Pig.64a. itetaphasa-I ehowing 1^*1^^^*7^^*2^ 

nff.85a. Mataphase-I ahovlng l^^*3^^*9^ 

Pi«.86a. Metaphaae-I ahowinf l̂ ^^*5^^*10^ 



FIG.84a 

FIG.85a 

FIG.86a 

0 

o 
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«a« (7U*d6), tvo (ric*87) mM %hr— triwmUxkU (Tig.aa) wu 

45»2» 15*1 Aoi 4*1 9«r ••nit r—f&mttftlf* BtrmlMatm tmrt 

pr«««nt ia ftU tii« e«U0 cnaiiMi Mi ranted f^a I -lo U par 

••XI iHg»B$)m fbm ooottZTwaô  of thr«« t« ••««& blTalffits 

MM •te«rv«4 ia 83.6 p̂ r e«At »«• • ?•» (fic.88), £!•• 

<'lt*«8$ to 87) and aiz Hvalaata vaa •bverrWI IA I6«4» 2X«9 

aai 17«8 ]̂ «r ••nt HiOa. r««pa«tlr«l7* ]i«Ur«Mrpia^ blvalittts 

var9 •ba^rr^d ia 92*10 9«r o«at of th* PHOa aaA iatalvod a 

maciaoa aualMr cf tim bivaXwita par • • U (yica«89t 86 to 89)« 

ChiTalonta ooeurrod ia al l tlia MOa and thoir walfr rai^od tnim 

1 to 17 p«r • • l l (fica«84 to 89)* fho ooourroaoo of aiz 

(19«7^)(7iC*8e) and aovwi (15.7^)(tiai«87 aad 89) iniitalaB:ta 

waa Bora ftp«ftt«it than ottora* 

fjrooooiooa aaroanit of ohroaoaoaoa during aataphaao-Z 

eoaan«d in al l tho IMOa oxaainod and iarolvod ono or both 

tho poloa (yic*90) - in '59*7 anS €0.2 par eont R<Oa, roopootiT^l/ 

(fabU 21 )• fh« naatocr of otaroaoooaoa involTOd in proeooloiia 

novaint mifod fren ono to 14. 1%o aoro frosLoantly obaonrod 

nuabor of ohroaoeoooa involTod in preooeiooa aoYoaant voro 

ana C29,lK), tvo (19.29(), throo (10.251()» flYO ai«5f) and 

oifht (10«25f()* In 23*1 por omA BfOa, tho mmbor of 

ohroBoaoaoo inrolTod in proooeioita aovoacnt to tho poloa MM 

o^ual anA in tho root* nnoqual. 
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fabl« 21. fl*«oooloua aoT«a«at of ehrooosomes durlnir 
MtapliBa«-Z in fMCs of tho V̂  i^toid botvo«n 
^•aUBiaaua (2zi»22) and S.Yiartm (2n»24) 

Nuttbor of 
ehroaosomes 
Involved 

1 

2 

2 

3 

3 

4 

4 

4 

5 

5 

6 

6 

T 

e 
8 

10 

13 

14 

Polo-I 

6 

6 

7 

Polo-II 

0 

1 

0 

0 

2 

0 

3 

2 

4 

2 

2 

3 

3 

4 

3 

4 

7 

7 

. .,. fitm^mi .,. . 
Nuabor Feroontago 

18 

6 

9 

2 

6 

2 

2 

2 

1 

8 

2 

2 

23.08 

7,S9 

11.54 

2.56 

7.69 

2.56 

2.56 

2.56 

1.28 

10.26 

2.56 

2.56 

8.97 

8.97 

1.28 

1.28 

1.28 

1.28 

Total 78 



Hat« 29* I«g«zid for photoadorographa at aataphaaa I 
•taeaa In F^ Intarapaolflo l^told (SM x ST) x 5000 
C-̂  indioataa hataroaorphio blvalants) 

yi«.87. Mataphaaa-I ahowixiff 2̂ ^̂ *5̂ *̂ *7̂  
aesoolation 

Flg.88, Mataphaaa-I ahowinc 3^^^*4^^*6^ 
aaaoelation 

yU*89. Mataphaaa-Z ahowlng 8^^«7^ 
aaaoolatlon 
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Sxpltfiatory dlagrans for flfores in Flat* 29 
(IT and III - in stripes, II - in shads, I - in stttlias) 

Fig,87a. Mstaphass-I shoving 2^^^*5^^*7^ 

yig.efa. Mstaphass-I shoving 5^^^*4^^*6^ 

'ic*69a. Metaphass-I shoving 8 •? 



FIG.87a 

^ "̂ ir̂ ^̂  

FIG.88a 
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tkm irM«iM« of ImggXm ehreaMOMs (ffeHU 22t 'if .9l)» 

bridt«« (Tftbl* 23) fluA rmrying group* 9t nmlmt WMPO •^MXTOA 

• t tki« stagt* XttcflQS ehromo^vamm rmnglng trom oat to livo 

ooonrrod in 61.3 por emt of tlio INOo. Qboiarroiwo of • oiailo 

iMggLag ohromosomo yarn moot froa^ont (34*4^ )• Vonntioii 

of brldfos uA oxtra fvouy of mwloi «»• olioorrod in 23*32 

por o«xl ana 32*98 por oont of tho BfOo onaiaod, roopootlTOly* 

4»3*4*6» Tt^fltff^liflf-^ 

Apart firea tho ooourronoo of tvo nuolol ia 69*7 

por oont* throo (Flc*92) and fbar naoloi ooom'roA la 21*4 anA 

8*9 por oont of IMOo ojcaalaod« roopootlTOljr (fablo 24)* 

4«3*4*7* ftfoaha—»II 

Ooourronoo of tvo and throo dauchtor naoIol wao 

oboorrod in 80*0 and 20*0 por oont of tho BfOa oxaaiaod» 

roopootiTOly (Tabla 24)* 

4*3«4*8« Hota»haoo»II 

At tbio atago tho nuabor of obroaoaoaal groiipa rasfod 

froa two to four (Tablo 24)* 7ho porooatago fSro^uonsy of 

TMOo having tvo» throo (fig«93) and four ohroaoooaal grotto 

voro 68*2» 29«7 and l*63t roopootiroly* Ohroaoooaal ooiato 
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?lat« 90. JmgmiA tor photMOorograsî * of Miotlo a%&£9a 
in Fĵ  Interapeoifie hybrid (SM x ST) 

TigmSOm M«t«pliM«-Z thflwiag prteo0ioti8 
aoT«m«iit of ohroBoooaoo to both 
peXoa X 2500 

Hg*$l* Anapbaoo-I ohoving tho ooourronoo of 
laggarAo x 2000 

'if*92* T0I09I1M0-I ohovliif tho fonMtion of 
tfaroo Aoi;«htor waolol x 2000 
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Piatt 31* I«g«iid for photoaiArofTAplui •! atidtle stac** 
In f^ lxit«r8p«alflo hybrid (8M x ST) 

I*lg.93« H»tapha0»-IZ ehoving thr»« 
ehromo««Md groopa x 2000 

Flg«94» 'StlQjItmfll aiioviag ttara* dauflitar 
atiBlai y 2000 
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in ihmw groops vas a»d* la 39 BIO« (Tsbl* 25 )• la BIO« wltJi 

tvo ehromosoHiX groups* th« iuuib«r of ohronosoaoo la grovspm 

voro uao^ual aa4 tho dlfforoaeoo la oliroaoooao aiaibor iaroXvod 

WHr« ono, tlupoo or flvo* & BfOo idioro throo ehroaoooMd 

groapo (fig* 33} voro dotooted tho oaolloot group liaA oao, tvo 

or throo ohroooooaoo. GhroaoooAO dlotrlhutioa la tho roaolalag 

tvo groi^o vo« oquol la ooao of tho BiOo oad la tho othoro 

uaoqual* In tho lattor* tho dlfforonooo larolvod i^to alao 

ohroaoooaoo* BfOo ohovlî K four ehroaeooMa groupo woro fowor 

mad tvo of tho ohroaeooaal gro««psooalolaod tho aojorltj of tho 

ohroaoooaos. 

4«5*4*9» AfiiBtMltzII 

At thlo otogo 63*4 por eoat of tho IMCo ohowod four 

ohroBoooaol groupo vhllo tho root had two (I3«6)f throo <16«S)()« 

flTO (4«53)() oad olx (I*91)t) ohroooooaol groi^o (Tahlo 24). 

Ohroaooooal oouato la tho daughtor anolol %MO aado la 29 IMOo 

at Aaaphooo*!! (^ahlo 26). Tho auahor of ohronosoaoo la tho 

daughtor aaoXol of tho BIOs at thlo otago ihoirod a vldo 

•arlatloa aaft raagod firoa 7 to 21 (Tahlo 27)* Aaoag thoa 

daughtor auolol having 9t IO9 ll» 12 aad 13 ohroaoooaoo iforo 

•oro f^quoat and ooourrod la 11«9* ll*lf 17*6, 19*5 oad 12*7 

por oont of daughtor aaoloi. Tho proooaoo of lagging 

ohroaoooaoo (Thhlo 24) and fonoitloa of hrldgoo (Tohlo 25) voro 
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7abl« 23 • OtaroMAoa* nuab«r of daughttr naelel at 
attapbaM^II In FMCs of Fi hybrid betvoon 
?-M[IHtB1lf (2na22} aad S.viarua (2ziife24) 

Chroaoooao 
aittibor 

U - 9 

X3-10 

12-11 

X4-7-2 

12-9-2 

12-XO-l 

l l - l l - l 

10-10-2 

11-9-3 

10-10-3 

11-10-1-1 

9-7-4-3 

Iroi! 
Huobor 

2 

4 

7 

1 

5 

2 

6 

5 

1 

3 

2 

1 

Total 39 

^ttonoT 
Btrowntago 

5.13 

10.26 

17.95 

2.56 

12.82 

5.13 

15.38 

12.82 

2.56 

7.69 

5.13 

2.56 
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Tabl« 26* Chroaosoiw dlatribution to dlffvrtnt poX«a at 
aaaphaaa*!! of the fi hybrid of ^ lilMiBlin (2n«22} 
and l*xilElift (2n»24) 

IJ* Polo I Polo II Polo III Polo IV Polo T Total ( ^ J J J ^ ^ 

1 

2 

5 

4 

5 
6 

7 
8 

9 
10 

XI 

12 

X3 

U 

15 
X6 

X7 
18 

X9 
20 

2X 

22 

23 

24 
25 

7 
8 

6 

9 

7 
8 

8 

8 
10 

9 

9 

9 

X4 

X4 
X2 

X3 

X4 
X2 

XO 

XX 

X2 

XX 

X2 

X3 

9 

9 

7 
XO 

9 
X2 

XX 

U 
XX 

9 
XO 

XX 

XX 

X2 

XX 

X3 

X2 
XX 

9 
XX 

XX 

X2 

XX 

XX 

XO 

9 

9 
X3 
X3 
X2 
13 
X2 
13 
XI 
11 
15 
12 
13 
10 
12 
13 
XX 
X2 
X2 
XX 
XX 
X2 
X2 
X2 
X3 

8 

21 

18 

15 

16 

14 

15 

14 

16 

16 

12 

14 

13 

10 

9 

8 

10 

9 

13 

14 

13 

10 

12 

11 

10 

12 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

46 

Total 29 
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Tablt 27. Pro4eot«d fr^qutxiST of ehroaosooal nindMr in 
casi(»t«8 liasod on eoroBosoaal oounta in 29 PHOa 
at anaphB89-II in ?^ hytoid of 3M x SY 

Voabor of 
ohroooooooo 

7 

8 

9 

10 

U 

12 

13 

U 

15 

16 

18 

21 

Total 

IfaolNir 

5 

6 

14 

13 

20 

23 

15 

10 

4 

3 

1 

1 

117 

,.^W1BtZ 
f^reonta^o 

5.95 

6*80 

11.90 

11.05 

17.00 

19.55 

12.75 

8.50 

3.40 

2.55 

0.85 

0.85 
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al«o Qib»«iT«d at -ttiU vUga* QiBoiirr«M« 9t f̂tggf*g ohromoaoaaa 

vaa •oMmoa in all th* B<0« •^••rv«A, with tha aost fraqjttaat 

Winff tvo (7$.4J(), eaa i21*rf>) and thraa (I6«55() par aaXl* 

7<»niatloa af bildgaa waa obaarfad in 72«7 par oaat of tha BiOa 

asmalxiad. 

4.5.4.10. ytlflPtollfrH 

III 67*4 par oant af tha PMCa* faur daughtar aiaolai vara 

abaarrad and la 50*2 p«r aaat and 2*30 par aaot of tha INOa 

thraa (flg«94) and flva davightar ataolalt raapaatlvaly, vara 

obaarrad (TMIla 24)* 

4«3.4*U« HlgWiMgl tttellft eUit 

fha aiahar af alaraaparaa* tha praduat af atlaalat 

raagad ttm tvo to nlaa (riga»95 ta 97)(ta1ila 26). IHOa vlth 

four and flva alaroaporaa \I%T9 aoet fraquant and ooourrod in 

51*6 and 55*5 par oant IMOa, raapaatlTaly. 

4«3.4a2. Mita rtrtHitT 

B»llaa farUIl^ aa aatlMtad baaad on atainahllltar vaa 

Xov, 5«9^ ('lg*98)* Vsortlla poU«i gralna had a naan diaiaatar 

of 26,40At, 

4«4« 80USQDXV£ OOm&Sf 

Xha aalaaadlaa aontaat in barrlaa 9t g TigMlT 1 
thalr raalproaal grafta and Indoaad aatatatraplold af ĵ xiMDM 
vaa datamlnad (fahla 29). 
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Plat* 92• UgtnA for photomiorogntphs of aoloilo otacoo 
in f^ intorapoolflo hybrid (SM x S7) 

l̂ if tSS*. Miorooporo totraA with W o •poroa z 2000 

71g*96* Hierooporo totrsd vith throo 
•peros X 2000 

FiC«97* Hlorotpor* totmi vith nlno 
•porta X 2000 

'il*96« Storilo pollon fraiaa x 1000 
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Tabltt 29. Solasodlm e<mt«nt (^) in dried berries of 
S.Tiarua and ^mmBBIftlHi 

Material 

! • Diploid 

SfillMDMk 
S , M U y M « | M | 

2* Graft0 aoion 
S«Tiarua 

S'lttiSSfiM 

3* Aatotetraplold 
S^yJaruM 

Solasodine eonteat 

1.83i0.27 
l , 2 0 * 0 . n 

2.16 
1.54 

2.72*0.29 
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4«4*l. Plplold SrTliCTi "^ ^' 

flM soXAaodint eonttnt in b«rrl«« of l«xliCiB vas found 

to bo hi#&or tbaxi that of ^•saiaaaiHI* 

Rooiproeal grafta woro aado aalag aeodXlnga of l*xiUQB 

«>ad £«MnfilMl« ^th apooioa grow wall on tha a took of ottaar* 

Bat S.mammQBuiî  aoion vaa affaotad by ylrua raaultlnc In pra-

•atura aortalltgr» HewaTar« flva barriaa V9r9 barraatad bafora 

tha plant diad« Tha h9rri99 vara aaallar in aiaa and bad 

favar ntmbar of BM^AB (3*18 par barry ao againat 279*36 in 

imgrafted oontrol). S.viarum aa aeion on S.̂ jninflffffli ahevad 

•igoroua growth* But in tha grafted pi ant a barr^ aiaa aa wall 

aa aaad nuabar waa raduoad* Solaaodina oontant in grafted 

planta wara higher than ungraftad oontrol planta* -̂MUmffrnw 

aa aoion tha aolaaodina oontant vaa 1*54 per eent aa agaiMt 

1*20 par oant in ungraftad plants* 

4*4«3. AtttgtitrapXglfla 

In the berriaa of autotatraploid l*zllCliit tha aolaaodina 

oontant waa 2*72 par oant and thua waa higher than that of diploida. 



©iig(g®gia©: 



V, DISCUSSION 

The tlwsis proMmts data on paehyten* karxoloor of tli« 

oomnaroially laportant 0t«roid-b«aring 3«yia«m Sunal and Its 

ralationshlp with aaothwr atarold-bearing S|y]̂ ,̂ ,iffifn apaoiaa, 

^.•WMaSlsm vhioh la aXao eonaidarad to ba a potantlal aooroa of 

Solaaodine (falak aX Al«» 1977)* 'Sh» araluatlon of tha Intar-

ralatlonahip batvaan tha two apaolaa teaad on data on abroaoaoaa 

norphologjr at pael|/tana, chrmMmtmB atabar, oroaaabllity, 

oytoaorphio bahaviottr of Intarapaolflo iigrbrid, roaponaa to 

ohroaoaooAl doidlllnc and atudy of laaf flavoaoida* "Ihaaa 

Inforaatlonsbaaldea proYldinc tha baalo oytoganatloal adlfloa 

for ftttura braading prograMmm in ^mjisiM ^n^ ^•WKBUSJMk ^ v * 

alao brought out Intaraating inforaation for thtt firat tiaa, on 

tha Intarralatlonahip of two atarold-baaring apaolaa of tha 

ni&H vorXd. 

KJaryoaorphoIogy of -̂T̂ ft***™ IHttial 

^ S.Tlariia kaiyologloal atudlaa hava baan raportad 

by aarllar workarsboth at nltotle aataphaaa (Xjrlahna Mltra, 

1966» 2iitahl, 1972) and at paehytana (IlQaranaagar and Ungla, 

1978 >• Tha ehroaoaoaa nuabar haa baan datamlnad aa 2n»24 by 

thaaa vorkara* fha aooatlo ohronoaoaaa ara raportad to raaga 

In langth from 1.6/U to 2 • 8 ^ by Krlahna Mitra (1966) and 
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1,9^ to 3,3/1 ^L 2utshl (1972). Thua, the saalUr «lx« of 

tlio mltotie ehroaoooaeo was oooflrmod by theao roporta. Xho WMdfr 

of Bodian aiid aub-oodian ohroaoaoeiaa in tha haploid ooaplaaant 

turn Immi raportad aa four and aightt r^tjfmtiyljr (Xriahna Mitm, 

1966)* Tha preaanoa of a aincla aatalXlta ehromoaoiaa in tha 

hapleid eoaplaaant haa baan raportad both by l^iahna Mitm (1966) 

and Zatahi (1972). Tha langth of aatallita ohromaoM aa 

raportad by Kriahaa Mitra (1966) and Zatahi (1972) balnc 2.5M 

and 2*6Ai raapaetivaly, ia in aloaa agraaaant* 

Howerar, aoaa aonflioting obaarvatlona on tha karyolagy 

of aoaatio ohromoaomaa have bami aada« Rao stX SJt* (1980) 

raportad abaanoa of aatallitad ehroBeaanna whila Briahnappa 

and (%annaraaraiah (1977) raportad pre»9xio9 of two paira of 

aatallitad ohroaoaoaaa* Naithar of tlwaa obaarvationa oould ba 

oonfiraad in tha praaant inraatisation vhara both paohytana and 

•itotie prophaaa ata«aa hava baan axaainad. On tha othar hand, 

praaanaa of a aingla nuelaolar aaaoeiatad ohroaoaoaa aa raportad 

by Kriahna Mitra (1966) and Zatahi (1972) eoold ba oonfiraad. 

XaryoBorpholo£ioal atadiaa at aoaatio aataphaaa ooold only 

anabla idantifieation of aix (Krishna Hitra, 1966) or fiva 

ohroaoaooal typaa (Zatahi, 1972) but not tha antira haploid 

ehromoaonal ooB^laamt. ^ a amall aiaa of tha ohroaoaoaaa 

and tha Inharant liaitation of thia ataga iopoaed by tha paooity 

of aritarion eoold ba Idantifiad aa tha oajor bottlcneok in 
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karjrologioal 8tiidi«* ooiiduoWd at root tip oitools in tMo 

opooioo* 

Tho saall olao of tho ohromoooneo vhioh gomroily pooos 

o liaitatloa in karjolofioal otudioo at ooaatie aotaphaoo io 

oonaiderod to be an advantago whon karyologloal otudioo aro 

eonduetod at paohytono Co.f. Vonkatoahvarlii, 1962). Thio 

olioorration oooao to bo oubotantiatod bgr paehytono karyologloal 

otudioo in ScXllQBi oanduetod by Unglo and Hi^anoagar (1976)* 

fhooo author* havo roportod oooooooful idontlfioation of tho 

ontiro haploid ooBpl«aont uoing diotrilnitlon of hetoroohroaatia 

aa a aajor eritorion« fho length of paohyt«io ohreaoooaoo 

in thio opooio* io roportod to vaxy froi 9*4^ to 34*2M* 

fhroo aodian ohrooooomoo haro boon rooogniaod in tho ooaploisvit 

vhilo tho rest of tho ehroaoooaoo aro roportod to bo oub^aodian, 

Finglo and Knyaaaagar (1976) hare roportod oortaln 

poouliar foaturea at paehytene stage in this speoios* Tho 

aboonoe of nueloolus in aoot of tho RfOo at thio atago vith 

tho oxeoption of one o o U is one of those obeorvationo. Tho 

aboonoe of nneloolas at paohytone otago hao not been generally 

roportod in ?ftlrom spooios or in any of tho orop plants 

iairostigated oo far (o.f. Tonkatoshvarlu, 1962). Another 

ottoh oboorration relator to the length of range of paoh3rtono 

ohroBOsottoo of i,»tiajEm vhioh is reported to rary froa 9»3M 

to 34•2^ ao agttinot 28*8/a to Al.8Ai in §i*ia3i^m and 22»4M 
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to 44.2/1 in S.anrettenae. In prespeot of the pattern of 

diatribution of dark and light-staining region in the Tarious 

ohromosomes ]?ingle and Snyansagar (1976) reoorded 

departures not enoountered in other spinous Solanum speoies 

suoh as S.torvum and S.surettenae. This pertains to the 

presence of terminal and interstitial dark-staining regions 

interposed in the light-staining regions of fire ohromosomes 

of the haploid oomplement* No supporting photooiorograph has 

been presented by these workers* In view of these dlsore-

penoies» in the present study re-lmrestlgation of paohytene 

karyology of S.viaruai was taken up. 

The reinvestigation of paohytene karyology of S.viarum 

in the present study has broughtout oertain interesting 

departures from the observations of Plngle add Snyansagar (1976) 

in this speoies* These include the differences in the range 

of paohytene ohromosome length whioh was 22*4 Ai to 58*1 yli as 

reoorded in the present investigation as against 9*4/i to 34*2Ai 

as reported by Plngle and Dnyansagar (1976)* The former values 

are comparable to those reported for S.torvum (28*8 to 41*8Ai) 

and S.surettense (22.4 to 41*2^). In the present investi­

gation contrary to the report of Pingle and Dnyansagar (1978) 

the ooourrenoe of single nucleolus was consiatently observed 

in all the PMCs examined at paohytene. Lixevise, presence 

of single terminally associated nucleolus to the ohromosome 

has been reported in other non-tuberiferous and/or steroid-

bearing Solanom speoies like S.torvum (Rao, 1972), S.aurettenae 
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(Rao, 1975), S.lntegrlfollum (Klrtl and Hao, 1977) and S.lmdloum 

(Klrti and Hao, 1978)* The present study also could not 

oonflrn the report of Hngle and Dnyansagar (1976) on the 

presence of fire hlyalents with Intercalary or terminal dark-

staining regions interposed in the light-staining region at 

pachytene. The pachytene karyology of S.Tiarum as reported 

in the present study o<m£orm to the general morphology of 

differentiated pachytene ohromosomes of other tuberous and 

non-tuberous Solanum species and of the taxa possessing differ­

entiated pachytene chromosome. The number of median and sub-

median chromosomes in the haploid complement of S.viarum was 

found to be four and eight respectively, in contrast to three 

and ziine reported by Fingle and Ihiyansagar (1976). Occurrence 

of four median chromosomes has been obserred in S.aurettenae 

(Rao, 1975) and S.jmdioum (Kirti and Rao, 1978). Thus, the 

reinvestigation of the pachytene karyology in the present study 

has brought out glaring discrepenoies in the earlier investiga­

tion of Fingle and Dnyansagar (1978) and the general agreement 

in the ohromosonal morphology of pachytene chromosmnes of 

S.viaruM with those of other Solanum species and taxa possessing 

differentiated pachytene chromosomes. 

The present study has rendered the feasibility of 

identification of the entire haploid complement at pachytene 
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to8«d on tilt •zt«iit and divtrlbution of liglit-and dark-atalatd 

regions in tho aroio, rolatiTO proportion of dark and light 

•tainod rogiena in tho ohreaoaoaa* ehroaeaoro pattom* nuoloolar 

aasoeiatioa and reXatiTo longth* Thoa, tho haaia for faturo 

itttonaiTO oytogonotioal atudioa has boon laid out vhioh would 

enahlo purauit of aueh atudioa aa idontif ioation of primary 

trisoaioa in thia apooioa in tho eontoxt of aaaigning linkago 

groupa to ohroaoaoaos and alao ooiaparatiTO karyologioal and 

hoaologioal atudioa intolTing l«xJLl01 and othor ŝ ĵftBi apooioa* 

:t Hnglo and BD^anaagar (1966) havo poatulated a 

lowor haaio nud^or of nalO, for tho apooioa ^•^iSaOBk ^̂ Hmal and 

for that aattor for tho gonua Sol mum in gonoral, baaod on 

aiailaritsr in tho aorphology of four of tho paohjrtono ohroaoaoaM 

of tho haploid ooaploQient* Tho pro8«it study alao bringa out 

aiailarit^ in gonoral aorphology of paohytono ohroaoooaoo. 

Thoao alailaritioa portain to position of eontroaoro and 

diatribution of dark-ataining rogion in tho ehroaoaonal aras* 

Of tho fbur aodlan ehroaoooiMs 1^9 7, TIXZ and ZX, ohroaoaoao XT 

and • bear oloao aiailaritj to oaoh othor and ohroaoaoao TXXX 

to XX* Siailarly, tho aub-aedian ohroiBoaoaoa X and XI, 

eharaeterisod hy tho proswMo of hotoropyonotio abort araa» 

boar oloao aimilarity* !£hua, baaod on tho oomparatiro 

Borphology ot tho ehroaosoaos of tho haploid ooB^losMnt* a 

lovor baaio nuabor of n»9 oan bo poatulated for §,»iXaX3Uk» 
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I n f ryXatlonahip beiwem S.^i^ji^ and ^«imHBgi» Soth g,] 

and S«x[imuitjy| baloog to th« spinous gŝ oup (o.f. Rao, 1972)* 

Both th* apaelas !» • • b««a aaaicnad to the saiae sub-ganiui 

I«pto«teaiozuiB (of* Randall wid Sjrmon, 1976 and Ptearoe and 

Lastar, 1979) and tha aaotion Aeanthophora. Thus* tazonomioall/t 

tha two apaoiaa ara bald to ba oloaaly ralated. %a prvaant 

InTaati^tion lias r«ndared poaaibla a oloaar look into tba 

itttarralatiwoshlpa of tha two apaoiaa from the point of viav 

of tha ohroaoaoaa nuabar, ohroooaoaa sorphologjr, oroasability, 

distribution of laaf flavonoidSf ohroaosoinal hoaology and 

raaponaa to ohroaosomal doubling (autotatrq^loidy) and raoiproeal 

grafting* All thasa aspects ara individually oonsiderad in ths 

following paragraphs. 

Ooaparativa karyelogiaal stuaias in 3>Tî guf" »«<< S IMffffflll* ^ ^ 

two apaeles differ in the baalo nuabar* §«lll£lffi ^^^ ̂  baaie 

nuabar of n«12 against n»ll for ? MilBftlM ^t is interesting 

to note that with the exoeption of ^ miMtmi a l l tha Selanua 

apaeles ara based on n»12 (of. Federoy, 1974 )• Thus, ^.mauum 

standa out aa a singular speaies in this genus by Tirtua of i t s 

ohroaessaa nuabar. a ooeq^aratlTa atudy of general aorphology 

of paohytena ohroaosoaea of tha two apeoies aa wall as other 

Solanua apeelea reveal that unlike tha differentiated paehytana 

ehroaosoaas In S.viarua and other Solanua qpeolea, the pachytene 
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ohrMOMMs of l«|iiifiiMi l8 undiff«r«ntlat«d« Thus, in th* 

Borpholog/ of pei9h^t«a» ehroaosoato also, ? MMfflffiW atando 

oat as aa •xoapUon in %h» gonoa Sfllmaa* 

A ooivarlaXoa of oMUtio kaxyolog/ of tht two qpaaiaa 

ia asolodad diia to paueity of pnbllaliad inforoatlea In 

^••muUB* Kowavm̂ t tha pcraaant atudy« anablaa a 

viauid. oo^axlaion of mitotie aataphaaa/prophaaa ohroooacoMa 

f̂ om anthar wall ealla of both the apaolaa. A oompariaioa 

of ohroaoaoaa aisa ravaaX that tha aoaatio ohroaoaoaaa of 

^•IflMillttl lura largar than thoaa of S«jtlftCliB (^iga.l? an& 20)« 

7ha avidenoaa for tha largar aisa of the ehroaoaomea of 

f-mnnT^nn aa ooa^rad to ^-TteTW oan alao ba had from a 

owftparati'ra atudy of aoaphaaa-I ataga of both the Q>aoiaa aa 

wall aa in tha f^, li&tarapaoiflo hybrid* In tha F̂  hybrid, 

tha preaanoa of 11 largo and 12 wMll ohroaoaoaaa oan ba 

dlaoamad (7ig«67)» Furthar, tha ovarall oall aisa ia thaaa 

two apaeioa aa raflaetad by tha aisa of tha poXlan graina ahowad 

that tha diameter of pollen grain in ^ • l U U l M 1* ^0 per eant 

aora than that of l*zijciai* ^t will bo intaraating in thia 

oontaxt to not a that S*3eilDBI ^ M *^ additional ohroaoaoaa in i t a 

haploid eoBpleaent and even ao haa afl»ller pollen* Rananujaa 

and ftirthaaarathy (1953) have attributed the inoreaaad poUaa 

aisa of the aatotatraploida to tha higher ohroaatia eontant. 
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Bmvlng an maalogj of ih« ftbor* •Itoatloa with tbat of tho two 

«pooioo mdor dloouooloa, tho lorfor polloa olio In S^uHiBiai 

oon bo oouidorod to rofloet tho hiffhor ohroaatlo oonkont In 

f WMffirW Ihuo, atron^ Indiroet orldoaeoa oan bo adTamod 

in favour of tiio larfor alao of tho ohroaosoao of S * M M M i M 

OTor ttaoao of l«lllEJB* 

Both tho apeoioa aro oharaotorlsod bj tho proaoooo of 

ainflo nuoloolar aaaooiatod ohroBooooo at thla atafo. B«t 

tho proaonoo of latoratltial niwloolar organiaor at paohytoao 

^ g MIlifflM C^lg* 1-5 ) In oontraat to the aab-tor«lnaI 

looation of nuoloolar-organlsinc rocion in l«xia£Ul hrinca out 

additional karyologieal difforoneo. ^oot ovon a eaaiial 

ooapariaion of thi gonoral morphology of paohjtom aorpholocj 

of tho apooioa boapoak of a wido diToraiV hotvoon tho two 

apooloa. It ia» howoror, not jiiatifiod to dooido on tho 

affinity o^ tho two apooioa baaod oxoXuaiTOlj on tbo differonooa 

on tho paohytono ohreaoaoao aorpholocy. A parallol oaao ia 

roportod in aorghioit wbaro tho Ba-aorghuso h«TO difforontiatod 

paetaytono ofaronoaoaoa (Nagoon and S^iaabulingappa, I960), whoroaa 

para-oorghuna havo undifforontiatod paohytono ohroooooMoa 

(Oarbor, 1947l Magoon and Shambulingappa, 1962)* Bvon oo, 

tho apooioa bolonglng to thoao two groopo aro aoooanodatod in 

oaao gonoa. Furthor* oooorronoo of difforontiatod and 
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ttadiff«r«aAlattd oitroaosoaes hav been reported among reoee 

of SfllX laahm^iobt (Yexdcateehvarltt* I960 and 1961 )• But 

the differenoe in the etainabllity of paohgrtem ohroiaoaoaea of 

I«Xl£CJn cu!>A -̂MUMMBIW vloved In the eontext of the differ«ioe« 

In ohromoeoae aixe and nuober ooald only he oonaldered aa 

indleative of their dletant relationahlp. 

Qre^eebilityi In the preaent Ixnreatlgatlon the aaaeaoMnt of 

eroaaabilltgr between the tvo apeoiea* hae been baaed on oonpre-

hanaive prograuae of ert if ie lal oroaaee involylng reoiprooally 

both the apeolea and their aatotetraploida both within and 

aoroaa ploidj levela* Tb» number of pollinationa made between 

the two apeolea reeiproeaUy at diploid leral haa been 

relatively wioh larger and hare indioated uaequiTooally the 

imidireotienal nature of oroaa with aaooeaa attending only 

whan diploid -̂HHBHfffllffll la uaed aa feoale parent. Sven so* the 

extent ftruit aet ia only 20 per oent and the nuaber of aature 

fruita harveated ia aa low aa five per eent* Though a large 

aunber of aeeda have been harreated whioh included an aaaortaant 

of bold and iaaatured onea, only one of the aeedlinga proved 

to be of hybrid origin* la oontraat, when §*xiaQll ia uaed 

aa fenale parent, no ftuit aet ooeurred* The diploid l«attMfH 

aiao proved to be a aueoeaaful female parent in aa far aa flrait 

aet ia oonoezned in oroaaee with autotetraploid S^xiiOil aa 
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•Tld«nt frott 20 per o«ut trvd.% s«t . Tht diploid ^YjLlCia 

r«oord«d about 3 por oeist triiit oot in eroooos with totraplold 

£*MnBftltt ^^^ no BBturo fruits oouU bo harrostod duo to 

prooaturo truXt dropping. Autototraplold S.Tlayim ao foaalo 

paront In oroaaoa with diploid l*iiMaiift I>̂ v« 29 por oont 

fruit aot and also aaall alsod parthanoosrple frulta. Itothan»-

earploally dorolopod frulta aa obaonrod In tho proaont Inraatl-

gatlon were alao obaarvod by Qctldljl (1975) and Shama fj^ aX.» 

(1980) In noa«-tttb«rlforott8 Sniaitaa «paoloa« Oroaaoa botwoaa 

autototraplolds of tba two apaeloa roaultod In 56 por o«nt 

fruit aot i^an auto-totraplold l^zi icyi vaa usod aa faaala 

paront but roaultod In no fruit aot wh«i auto totraplold 

f laMfflun vaa uaod aa fonalo pwont* It la Intorootlnc that 

tho naturo of orosaablllty aooaa to bo rororaod on ohroaooono 

doubling. Tho fow oroaaoa attosptod with autototraplold 

IwMMfillil *• t9mal9 paront and diploid £«xiaciil a* >B1O paront 

roaultod in no fruit aot. Thuo, dlfforont lovola of oroos 

oonpatlblllty waa roeordod in tho proaont atudy InvolTlng 

thoao two apoeioa at diploid and totraplold lOTola. 

It will howoYor bo proaaturo to otmoliido on tho oroaaa-

billtgr rolationahlp of ^.zlACiai â ^̂  ^•JWBMBi baaod on tho 

roaulta of proaont atudy. Thla will bo ovldont froa tho foot 

that in tho gonua ^IgjWfl oroaaability rolatlonshlpo roportod 
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by ilff«r«xx( vorlwra for a —X of •pMl«s was found to be 

h l t i ^ oonflletlnc (of, Rao, 1979) ovon diatantly rolatod 

•IP00loo auah aa tubar-baaariof S^tabayoaaa and non-tabar baarlag 

?'PlTOII'llffglm ^•^d to ba izwoapatibla oould be auoeeaafullj 

aroaaed (HanMen and Taylor, 1979)* In the l ight of the above, 

aa Hao (1979) haa rightly obaenred, eroaaabllity in thia g«niaM 

aa by i t ee l f eannot be taken aa a eriterion for oloae relation* 

ahip or affinily of tasa. 

Ihe theaia offara oooelttaiTa and direet evidenaea for 

the aueoeaafttl produotion of interspeoifie hybrid Ifonn 

eentrelled eroaaea between S»aaiBflUUtt "̂̂ ^ §*XLBC]Mi* ^ ^ 

hybrid origin of the aeedling reaialting fron oroaa betveen 

If imni lM X ItXilCttI ^* been oonfiroed after a oonaideration 

of a amber of aorphologiaal and oytologiaal eharaotera* %ha 

hybrid reeeabled the aale parent in i t e leaf length, leaf 

breadth and aolour of the oatured firoit. The oharaetera 

ahared by the 7j^-iater8peoifie Iqrbrid and feaale parent inolade, 

the fMiit ahape and aitaoeptibility to Tiroa* The hybrid waa 

intermediate to the paranta in reapeet of hairisaaa on the leaf 

eapeoially on petiole, petal eoloar, anther ooloar, and fintit 

eoloor (7iga*58, 59 and 61 )• 
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fh« eytolocieal proof of th« hjbridity was obtalnoi at 

anaphaaa-Z ataga wliara 23 ohroffloaooal bodiaa ooald )>a elaarly 

idantif lad* thaaa inoXuded 11 largar ohroaoaoiaaa and 12 

ralativalar aMllar ahroaoaoaaa (Fig«67). 

IWthart diraat proof toot tha l^brld ttrlfin aotad iMi 

adduead froa tha aumioatlca of paoiiytana niiolai of tha florid* 

^ t h ? mutiiini and |i*]4iC]iB paraixkal ehroooaoMa aeiild ba 

idaatiflad bj Tlrtaa of thair diffaraaoaa In tha paofagrtana 

ahroBoaoaa morphology* "Shm £*i i l£ai ohroaoaomaa idtntlflad 

inolttdad tha nnolaolar organising ahroaoaoaa vhlah waa elMaxfad 

aa an tmlvalmt In aasoelatlon with tha hybrid nnelaoltta* A 

imivalant at paehytana with taloohroooaora baara oorphologioal 

alffiilarity to l*xUcssi ohroooaoiaa (Fig»69 )* %t praaanoa of 

& i t n M t t i ohroffloaoaaa ahowlng partial and eoaplata pairing 

V9re alao dataetad in hybrid niialai at paoliytana. 

Tiirthar* aonflraation ef hybrid origia of tha plant 

aottld ba aaourod from tha atud^ of laaf flavonoida in tha 

paranta and iqrbridt whieh ahowad that parantal diffaranoaa for 

laaf flaTonoida and tha praatf^a of 12 apota in f^ hybrid wliioh 

^•r9 alao aharad by tha paranta* 0am of tha axoluaira apot 

of tha aala parant waa alao praaant in tha f^ hybrid* 

Tha praawit inraatigation praaanta for tha firat tiaa 

inforaatiwi on tha homology batwaan tha ohroaoaoaaa of tha twa 
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•p«oies. 2h traoinc XhB hoaolog^r of ibm two apeoiast tha atudj 

of paoiigrtana ataga haa alao baaa atlllsad axploliinc tha baala 

Alffaranoaa* in tha atalaablllty bahavlour of tha parazttal 

ehroao8oa«i« As pointed otit aarllar* tha paohytana ehrMM>aoaa 

9t ^XXMJEM oonf orma to tha ganeral aorphology af paohartana 

ehroiBoaonaa aziaountared In tha ganua Solanua and ralatad ganara 

with proxiaal dark ataininc ragiona flaxiking tha oantroaara and 

llght-ataininc ragiona diataX to thas. In aontraot, tha 

paohytana ohroaoaoaaa of tha JUiflnoflUI ahowad tha praaanoa 

of ohroittoaeras along it a antira langth* Tha atady af paohytana 

ohroaoaoaaa in tha Vj^ hjrhrid waa mioiv of oxploretiya aatnra 

largaly dna to tha flaet that adaquata apraadlng oonld not ba 

vmwnd in Boat of tha noolai asmalnad. Wo inatanoa of pairing 

batwaan tha ohroaoaoaaa of tha parantal apaoiaa ooiild ba 

diaaaxnad. Howavort avidanaea for autoeyndatia pairing waa 

aaeorad in an inatanoa whara a taloahroaoaara - baaring ehroaa* 

aoaaa of &ill£iB and a non-taloohromoaara baaring ohroaoaoaa of 

l^ZiJUCMH ^'^^if involvad in a bivalent aaaooiation (Figa*70 said 71)* 

Baaidaat a nunbar of Inatanoaa of inoo^plataly paired hetare* 

•orphio aagaanta inrolving Sj»tUUUBBk ohroaoaomaa oould ba 

diatinguiahad. Thaaa inaluded both tarsinal and intaratitial 

aagaanta* Thaa, tha study of paohytana nuolai a e m to indioata 

tha oooirranea of auto^yndetio pairing in tha hybrid zuiolai 

and Xaok of hooology between ohroaoaoaaa of parantal apaoiea. 
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Tli« ohvoooaoae assooiatioa in Hm I^ b^fhrii at 

Mtastuuio-I iiioliifl«d aulUTaI«nt« suoh aa auadrivalanta and 

trlvalanta baaldaa blvcilenta, and uBivalanta. The auobar of 

paired ohroaoaoaaa found to vary widely fron 6 to 22 per ee l l 

of the poaaible 23 ehroaoaooea* Quadrivalenta oeourred in 

nearly 68*4 per oent eella and preaenoe of alncle quadrlTaleat 

oooiirred In 96*6 per o«it of IMOa. Sinllarly, the ooourrenee 

of alngle triralent la frequ«itly obaerved (45*1 per oent eella)t 

vhlle two and three trlvalenta oeourred In 1$ and 4*5 par e«at 

of the Bttlat reapeotlvely* The aaxlmaB nuaber of aultlvalenta 

vere found to be fbur InTolTlnc proportionate ehange In the 

freq.tt«eioy of quadrlvalenta and trlTalenta per eelX* Vhuat 

the aaxiaun nuabmr of quadrlvalwita waa Halted to tvo while 

the BBxlauB number of trlTalenta waa Halted to three* It la 

Intereating that the aaxlnua of four trlvalenta were not 

deteeted In oella whloh laok^ In quadrivalent aaaoolatlon. 

The partlolpation of l«niSU2a23a ohroaoaoaea In the trlvalent 

and quadrivalent aaaoolatlon aeeaa likely oonalderlng the:> 

alae of the ohroaoaoaea Involved In thla aaaoelatlon. However* 

the Involveaent of ScXliOB ohroaoaoaea In thla oonflguratlon 

la not eate£(arloally deaonatratable* However* Inatanoea of 

autoayndetle pairing of S.yiayiia ohrtKaoaoaea oould be rea olved 

baaed on the relative also of the bivalent (Flga.STO and Tl). 

Slallar heteroaorphlo bivalent reaultlng froa aaaoelatlon 



lis 

of ?-lBHgMl ehroaoaoMs oould also b« «ddus6d b«8«d on 

relatlT* «!•• eoiuddoratioii* fim oeeurrezwa of atttovyadotlo 

falrixic iuvolTliig both tlw genoaoa aa rorlfiod at paohytona 

and aa add mad at aatapiiaao-I atacaa ooald bo Intorprotod aa 

OTidooaoo for dlatant rolatioaahip botvoon tho two apoeioa* 

fho eeetirroneo of aiiltiTalonta hBw boon roportod in a 

noabor of intoropoolfie b r̂brlda ImrolTiDg aplnoua Solanoaa* 

Thoao ineluAo i>a«tt tnmf x S*iEUfiSail» (^o and Rao, 1977a)» 

^'Ini^fMl z IffiaUIDUl (Zutahl, 1966b), S.lndioua x l*lfiCaHI 

(Xlrtl and &ao, 1981). Tho aaltiTalonto In thoao Inataneoa 

ineludod UlTalenta and qnodrlvaleata with tho naxlaaa of 

apto throo (Kirtl and Rao* 1981). 3ho ooourroneo of waltlTalonta 

hao boon oxplaiood in thoao iaatamoa aa ovldtnooa for ohroKo-

aoaal ropattox'lnc* thua, ehroaoaoaal ropattoming aooaa to 

haro playod aa laportant rolo in apooloa dlfforwitlatloa. 

Vho rolo of orrptie atrootttral bybrlditj haa^^oon oonoidorod 

aa a aajor faotor undorlylng apooloa dlfforontiation haa boon 

hold 1^ aovoral irorkara (Rajaaholcaran, 1971a, b and at Rao 

and Rao, 1977ai Wanjarl, 1976)* Tholr oonoluaion la baaod 

on tha faot that doapito in noraal aaioaia high atarility haa 

boon anooitt)t&Y«d in thoao intorapooifie hybrida* Howovor, 

in thoao intorapooifio hybrida of T̂JfiimffBlW x S.vianm roported 

in th» proaom atuSy tho ooourronoo of aatoayndetie pairixc 

oottld bo oloarly dooenatratod at paohytono* 'Shim faot haa 
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to 
alM^lM born* in alnd in tho intorpr«taiioii of ohroooaooal 

hoBoloQr ba0«d on the 8tu47 of neiotio aotaphaoo-l ota^o* 

whoro par«nl«l ohromosomos oazmot bo idontifiod* Tho aoaono-

traticm of aotooomdotio pairing in tho prooont ttaiSj o m aloo 

l«nd support to the poeoiblo loner baoio nuabor for tho Solanua 

•poeioa ao ottcgootod baood on ainiXaritioe in ehronoooaal 

•orphology. 

^tffrtUty to \i» artarii* ^« ''x ^^^^^ Htvoon ^.mummm an̂  
S>lilCai proved to bo highly poll«i etorilo to the extant of 

97 per eont* Though fruit oot vao oboorvod but tho fruita 

woro found to be parthwaooarpie. tho oytologioal baoia for 

tho high pollen atorility eould bo enquired into taking into 

eonaideration tho data aTailabXe en tho oeioaia in tho BfOa. 

At paeiagrtono, unpaired ohrfMBoaoooa and ineooipletoly paired 

ehroaoooaea were enoountered shoving the role of pairing 

failure in the ooourronoo of uaiTalenta at aetaphaao-*!. In 

all tho 75 INOa onainod at notaphaao*! univalonta ooowrod 

froa ono to 17 p«r ooll the ooourronee of aix and aoren 

univalonta boing noat froquont (13*7 vr oont of iMOa)* Tho 

aoan of anivalenta vaa 7*1 per ooll. fim preponder«aoe of 

uniTalenta at thia atago vaa ali» roflootod in the prooooious 

•evoaent of upto 14 ehroaoaomoa vith tho aoat firoquont nuabor 

boing onot tvo, throe, five and eight* The diatributioa of a u ^ 

ohromoaoBOs %raa unequal in 76*9 par oont of tho l^a* 
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Furthsr, abnorBalitie* w«r« also recorded at lattr 

•ta^a and thesa inoludad, praaanoa of lagging ohrwno8omaa» 

toidgaa, iroupa of nuolai at anaphasa-I, presenoa of three 

we five auolal in 30.9 pmr oant of tha P^a at talophaaa~I, 

tliraa naoXai in 20 par oant of tha PMCa aiid three or four 

ohroBoaooal groupa in 31*4 par oant of tha BWa at aataphaaa-II. 

At tha later atagea tha nuabar af ohraaoaaaaa in the daughter 

aualei vaa «iaqual with the differenoea in ohroaosoaa number 

ranging froa 9n» to five. At anaphaae-II, 36.6 per oent of 

FHOa vaire abnoitsal in reapeet of nuabar of ohroaoaoaal groupa. 

Ukgging ohroBoaoaea oeattrred in all tha BfCa and bridgea y v 

found in 72*7 par oent of tha FMOa. XdJcaviaa, 32*5 par oant 

of ]nCa at talophaae-II, were abnoraal in reapeat of mabar 

of daughter nuolei and the preaanoe of four aieroaporea at 

tetrad ataga waa abaarred only in 31.6 p9r oant of the PMOa 

80orad. Thua* tha ooourrenoa of ohroaoaoaal abaoraalitiea at 

all atagas eould aeooont for tha high pollen aterility in tha 

F^ l^brid. 

The high pollen sterility in the interapeoifio hybrid 

of S.aaiaaoaan x S.yiarum aeoBUi to be a unusual feature in 

interapeoifio hybrida of non-tuberiferoua and/or apinaua 

?̂ laniliB apeoiea. A nearly total pollen aterility haa been 

reported in nuaber of interapeoifio hybrida TIS.* •̂UififiifalSQllS x 

£«ltlAB£ftQ& (Hajaahekaran and SiTanaaubraaanian (1971b and o), 
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f.indloqBL X l^ltlfiBeSUft (RaJasAttkaran, 1970 and Kaxigaawaiay an4 

ladaKbavanaaondaram, 1974). S^^iMXam x S.̂ jyfisaya (Zistahi, 

1966b) and S.̂ Q4iSUjysi ^ ^•ISCZttl (Klrtl and itao, 1961) • 

I>l«ntowari?ia ^ S,—longiu^ (RaJaaHakaran, 1971b) and in etbara. 

Za thaaa hybrids oryptio atruotural hybrldity liaa baan aaarlbad 

for tbair high pollan atarll ity anoountarad in tha spaoiaa. 

In aoaa of tha apaaiaa hybrida ahroBo«<wal rapattarning 

raaulting in ganio imbalanoa in gaa^taa i^aa also baan attributad 

for tha h i ^ poll«a atari l i ty (Hangaavas^ and iCadaabarana 

3vindaraia« 1974t and Rao and Hao, 1977a). 

In tha praeant imvastigation, autetatraploida hanro 

baan induoad both in S.viarua and l̂ aSffiUKSM* ^ ^ indootion 

of autotatraploida in ^-mmtaai! â being r«porfcad for tha first 

tiaa but tha prodootion of autotatraploida ia ^mjisXM ^ a baan 

reported by earlier workara (AGuaal and Bhatt, 1971 and Bhatt, 

1972)* HovaYar* the detailed aaioaia haa not been reported 

in respeet of S.-yJarua aatotetraploids. In the present 

investigati<m this aspeet haa been paid due tattantion. 

The response to ohroaosooal doubling in both tha speoiea 

vas siallar in respeet of inoreaae oyer diploida for leaf 

length* leaf breadth, apeoifio leaf veight» nunber of vaatral 



122 

•pixMS on l«ar, petal breadth and pollen else. Charaotere 

for whloh both the autotetraploids shoved lower •aluee inoltided 

petal length, perooitace of ehort etyled flowers, fresh weight 

of fruits, auaber of seeds per fruit, and pollen fertility. 

Both the tetraploids were similar with respeet to length of 

exerted style. 

But differential response of the autotetraploids of 

both the speoies was erident for a ausber of oharaeters* 

l^tiole Isogth was considerably redooed in -̂TlffirWI whereas 

it was iaoreased in £«jHUHAiMl* §*XiiEtftt autotetraploids 

possessed hinder nuaber of spines on the dorsal surfaee of the 

leaves than diploids, while diploid and autotetraploid l«imilil 

were on par* %like the l*HHntSMl autotetraploids whioh had 

fewer flowers per oli»ter as eoapared to the diploids, auto­

tetraploids of S.yjarua were mn jisjL vith the diploid progenitors. 

In anther length autotetraploid reeorded an inorease while 

^ 8«aaaaaQauai autotetraploids^a deorease. The length of 

exerted styls vas deoreased In SzilEMS autotetraploids while 

iA ^ HmHltWHI autotetraploids it was inereased. Fruits of 

autotetraploid ^•jXaiCM vers larger in diaaeter while oonsi* 

derable deorease in fruit diaaeter was obserred in S,§||Biimg|| 

autotetraploids* In two major oharaotera, suoh as nuaber of 

flo%fers per oluster and fruit diaaeter the inferiority of 
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autotatraplolds of 3.a«aao8uia 0T«r thoa* of S.Tlarun wa« tiridtnt* 

Tho roduotlon .in th« numbor of flow«ra p«r olastsr has to ba 

traoad to ptiyalologleal oauaaa that dataroixia thair produotloa. 

But alnoa flralt dlanatar la diraotXy ralatad to tha niabar of 

aaada* tha lovarad aaad aat haa to ba aaqulrad Into froa 

oytologioal atana point, 

Tha praaant atudy haa eonfiraad that autotatrapXoldy in 

S^ylayiaa raaultad In an inoreaaa in tha paroantaga Solaaodlna 

oontant orar progiaator diploids aa raportad aarliar bf 

Aaaal and %att (1977a and b), Bhatt and Hebte (I978). Similar 

banafiolal affeot of autotatraploidy waa raportad for lUiuyalfia 

JfTgfat̂ fllR (Aomal, 1962)« Patura apaeiae (Singh and Saul, 1967 

and Jaakuloif and Alipur, 1975) in Pffl̂ hflmnlhWT XftfiiBft (Dnyanaagar 

and Sttdhakaran, 1970 and Mohankunar, 1980) and in aayaral 

ethar aadioinal plants (Atnal» 1963). 

fha ooarsa of aaioaia in autotatraploida of S^iiMM 

haa baan atudiad eosuMuooing f̂ om disJcinaaia* At this staga, 

tha niiolaolaa aaaooiatad ohroaoawaas ymrm found to ba assooiatad 

aa two bivalants* Mataphaaa*2 stags was oharaetariaad by 

total ohronoaomal pairing in 96 par oant of tha FMOs. Ths 

ehroBoaoaal aaaooiationa oondLatad pradooinantly of biralanta 

and quadrivalanta* Preoooieua moyaaant of ohroao8<MM8 %raa 

obaarved only in Id,5 par oant of tha ?MCa* Ghroooaoss 
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dittributien to daughter nuolM was alao smarl^y noraiaX vith 

91.4 par oant of the PHC» shoving tha diatributlon of 24^24 

at aataphaaa-XI ataga. At talophaaa-IZ, 90,9 par oant PMC« 

oontainad four nuolai. Svan ao, tha pollan fartility tiaa lov 

balng 52 par oant* 

In eontraat at aataphaaa-I in autotatraploid ^.j 

total pairing waa obaarrad only in 65*04(44) par oant of the 

B40e, Praooeioaa aoTamant ot ohroaoaoiaea ooourrad in 44*2 

par oant of tha tlViu and involved into aix ohromoaooiaa. At 

anaphaaa-Xt abnoraalitiaa auoh aa ohroaosooal bridgea and 

logging ehroBoaoiBaa ooourrad in 24*2 par oant H4Ca* Btralatanoe 

of ohr<Hioaoaal aaaooiatiim vaa foonft at prophaaa II, oataphaaaoll 

and ayriaphaaa*II, aa a reaolt of the ohroooaoaal diatribution 

to the daughter nuolai at the end of firat diviaion oould not 

be determined* Hewevert eridenaea for unequal diatribution of 

ehroooaotaea to daughter nuolai oeald be gleaned at Hetaphaaa-II 

at age where the luaabersof ohroaoaooal bodiea in the two nuolei 

were unequal* The nuiOier of nuolei at the end of firat 

tiviaion was found to be two in all the VMa exaftined at 

anaphaae-I and telophaae-I* At aioroapore tetn^ ata§e 

90*5 per oant af the BfOs had four daughter nuolei, and pollen 

fertility waa found to be 44*8 pmr oent* 

Thua, in the autotetrtvloida of l.xliClifi <>°A l*i 

theu^ the end produota of aeioaia in PHOa namely the pollen 
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fralnst show«d eosparabl* p«re«atag« of •tainabl* pollon, th« 

study of tb« eourv* of aolosls in thoso autototraplolds roroal 

that in Sxlaoyi aatotatra^loid pellan grains raeaiTa tha full 

diploid noabar of ohrcKaosoaea vhila in thoaa of autetatraploid 

'*f imyWflMi ^ « pollan sraina peaaibljr raoaiTO rariabla nuabar 

of ohromoaoaaa* Tha oonaaqucnoaa of auoh diffaraiwaa in tba 

oaiotio baJurviottr ia api^rantly raflaetad in tha diffarenoaa 

in tha firuit sat. Tha aatota trap laid l«xiS£iB ••t fruita 

m»r9 fraalj than thoaa of l«im0flMl ^^ v^th tha parity in tha 

nuabar of barriaa par noda with diploid proffonitera. Tha 

ararall fruit aat in £»zi&£ltt diploids and autotatraploids 

ara ooaparabla* C^ tha othar hand, StlAB&ilB autotatraploido 

with tha high dagraa of onbalanaad gaaata formation at tha and 

of aaioaia and a lowar fraquanoy of flovara par olustar in 

eooipariaion to thoaa of diploids* is oharaetarisad by low f̂ ruit 

aat* ThttSi in tha two apaoiaa, sharp diffaranoaa in tha 

i^aponsa to ohronoaoiBal doubling wara danonatratabla both in 

nmrphologloal and oytologioal oharaotara. Thua» unlika in 

ff lUltmii iB l«xlacBA <̂  fruitful prograaaa on autotatraploid 

brooding aould ba poaaibly aohiarad, 

ThttSt tha balanoa ahaat of aifflilaritiaa and diaaioi-

laritiaa oharaotarising tha two spaoiaa aaaaa to ba in faTour 

of a distant ralationahip tetvaan tha two spaoiaa than aeaos 

warranted by tha praaant tnronoaie traataant of aaaigning thaa 
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to th« aaiae sub-genus and seetion. The oharaotsrlstlos that 

lisspsak of a distant rslatlonshlp of tha two spselss inoludot 

difforanoss In ohroraosona nuBbar, aeooapanlad by groaa diffar-

anoas in tha stainabiXity of paohartana ohromoaomaa, aiaa 

diffaranoaa in tha ohroaoaoaa of tha paraAt« tha unidiraotioaal 

but low oroaa ooapatibiXitj, tha poor growth and low viability 

of intarapaoifio hybrid, tha diraot avidaneaa tor autoayndatio 

pairing in tha f^ hybrid, an abnoraal naiosia raaulting in mtt high 

M 96*$ par eant of non-atainabla pollan forBiation, tha baaie 

diffaraaaas in tha pattarn of distribution of laaf flavonoida 

and oontraatiijg r9»pOina9 to ohrooeaonal doubling* Thua, tha 

two apaoias aaaa to ba vidaly different to pemit transfer 

of genes through reecnbination. 

The stodies on raoiprooal grafta* in tha preaent 

invastitation has shorn the influenoe of atoolc on aoion by 

way of inereased aolaaodine oontent in the aoion berries* 

Sueh m influenoe of atook in inoreasing the lerels of 

solanaoaotts alkaloids has been obaerred in Solanaoeoua apeoies 

pointing out the role of roots as the site of alkaloid 

synthesia (Wilson, 1953). 



SIS^M!^!^^ 



7 1 . smmkBX 

f)i« thasis •abodi«8 rvatdt* of intaaalr* kMryolofioal 

•tuditts at paoh^tene in Solanin^ x i i o n Dunal. (Sjyn* £.kbaiiiBHI 

•ar, ohatfy.^aaanua). a ooaaaralally iaportaat atarold beariof 

*̂>ilfl̂ Mff apaolaa, oytoaorpliio atody of indiaoad autototraploida 

in ^ttiMM ^^^ Interralationahip of S.itf.aruffi with ^iimfttW 

Iilnn* a potantlally valuabla atarold baarlng s«̂ ||flnifff apaelaa« 

baaad on a aoaparatlTa paobytena ohroBosoma aorphologyt 

oroaaaMlitsr* eytoaorphio baharioor of Intarapaolfio tiybrid» 

r%apoxm9 to ehroaoaoaal dottbllng and dlatrlbatlon of laaf 

flavonoida* 

Tha ohroaoaoma niaabar of ^•jJJuEM vaa oanfiraed aa a*12« 

i^ebytene ohx^aoaoaal analyaia of &«xilCMB *̂̂  to idantlfioatlon 

and oharaetarisatlon of tha antlre haplold ooaplemcnt* ^ a 

paohytana bivalanta ahowad diffarantlal atalnablllty and ooxttorm 

in ganaral aorphology to thoaa of otbar '*̂ ''i**»̂  apaeftm Iha 

langth of paohgrtana bivalanta rangad from 22*AM to 58«l/i* 

Four of than hava aadlan oaatroaara and tha reat aab-aadian 

eantroaera* ^ a only nuolaolwr aaaoelatad blralant with 

aab^tarainal auolaolar organiaar vaa found to ba tha ahortaat 

ehroaoaoaa fof tha oooplaawnt and %raa found in oonatant 

aaaooiatioa with tha naolaolua* Baaad on tha aorphologioal 

aiailarity of paeh^tana bivaXanta a lowar baaio nuabar of B«9 

inataad of n«I2 for S.xiaciil ^unal haa baan propoaad. 
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Th« iwplold ehroBotom* ntialMNr of ^-jjUgflfflB vaa 

oonflrMd tm n«Il« ttaikt tii» diff«r«iiUat«d piDhytoiM 

ehrooosofliM of £*xyKIHb poohytono ohrwraoomos of ? - HiMinilffttiri 

voro oUttraotorlBOd ^ diatrltoiitioii of imlforaly otaiaod 

okroaoaoroo along i ia ontiro loacth* A nuoloolar aoooolatod 

Hlvalont vi ih Intoratltial nuoloolar organlsor waa prooont, 

Sotallod paohgrtono karyolocx in thlo opooloa oottld not bo 

oonduotod duo to poor spreading of blvalonta* 

TiaaaX ooapariaon of oiiroaoaoaal olao in tho 1»o 

4^oeioo at paehjtow and aotaphaoo-I roroalod that tho oliroae-

aoaos of ?miliilMi <uro larger in also than thoao of l*ziaEn* 

Reaponae to ohroaoaooal doubling in thoao two apooioa 

haa boon atudied* fho theaia proaonta for tho flrat tine 

tho induotlon and oytooorphologioal atudy of autotetraploida 

ia ^.noiuuBu^ and a detailed atudy of aeioaia in autotetraploid 

9t l*xliCilft* OoaparatiTo eraluation of diploid and auto* 

tetraploida of thoao two apeoioa indioated aiailaritioa and 

differenoos in eortain aorphologioal oharaotora* Siailar 

reaponae to the autotetraploidy %«a reoorded in both tho 

opooioa for aorphologioal oharaotora liico leaf length, leaf 

breadth, apooifio leaf weight, opine nuaber on Tontral aurfaoe 

of leaf, petal breadth, petal length, peroentage of abort atylod 

flovera, length of escorted etylo, freah weight of fruita. 
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moAvt ot a—dL9 per Aruit« pell«a t l se BnA poIl«n twtilitf. 

I>ltt9vn%lwl r«9ponM was obsexred for p«tiol« Ivqgth, spisft 

aimlwr on the dorMl aurfM* of loaf, flovoro por olmtor, 

antlior Xozagth, longth of osnrtod stylo and fruit diaaotor. 

^ o dotallod attidy of tlio ooorao of aoloala In aato-

tvtraploida of I.ZIIEHB ^̂ ŵial (4111M8) and ^ m i f W i l (4a«44) 

JtoYo rovoalod tho foraatlon of lafgarda and brldgoa* poraiatonoo 

of ohromoaoao aaaoelation, fomatioa of oxtra aombor of daug^tor 

ataolel at dlfforont atagoa inoliidln^s aloroaporo tetrad atago 

vhieh apparently ooatribnto to the reduotion in tho pollen 

fert i l i ty* But the oxt^it of awh abnoraalitieo vary videly 

in tho autototraplolda of the tvo spooioa* In l«zlaCHlt ^ ^ 

peroentage of IHOs exhibiting ansh ataiemalitiea ranged fros 

1*14 to 18*$ P9T oent whoreaa in l*iailfig]B autotetraploid froa 

2.50 to 44*24 per o«it* 

She oroeeability relationahip of the tvo epeoiea has 

boon aasoeaed by reoiproeal artif ioial hybridisation of diploida. 

reeiprooal grafta and autototraploida. Chidireotional 

oroaaability of diploids of ? iftHBgiiy && feaale parent with 

diploid ^.m^iUXM v«e obeerved* 2lhe theeia preeents for the 

firat tiae the reooTOiy of an intorapeoiflo hybrid with 

SIMMMOMM M piati l late parent* Morphologioal ooapariaion 

of the interapeoifie hybrid with the parenta ia reported* A 
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d«taiX«d oytologleal analysis of ths interspsolflo hybrid st 

paehytsns and othsr stagss im» bssn oade* Biohytene analysis 

in ths Intsrspsoifle hyl>rld has broucht out dirsot eytologissl 

STldsnoss for hr^ridlty* Mslotle ateiorsalltlss suoh as 

oosarrsnos of uaivalsnts* fozttatloa of anltivalsatSt prssoeloas 

aoTownt of ohroaosoass» oeearrsnss of laggards and brldgss* 

onsqaal dlstritoixllon of ohroaosoass to ths polos and foraatlen 

of oxtra groups of daughtsr nuelsl appsar to eontributo to ths 

hlghsr pollsB s t sr i l l ty (96*5 psr osat) and poor Tlabllitr of 

thg hybrid* 

I«af flavonold distribution In ths parsnts and hybrids 

gSTS a supporting STldsnos for owiflraatloa of hybrldlty, bosldsa 

indleatlng dlTsrgsnos for this eharaotsr la ths two spsolos. 

Grossss aaong and bstvssn diploid and autotstraplolds 

In ^•liaXM stad l*unfilMl provod unsiasoossf ul but Isd to ths 

foraatlon of parthanoearploally devslopod faults. 

Solaaodlns eontont In drlod bsrrlss of Si^liaXM Cl«89^) 

was found to bo hlghsr than thoss of " MMflim diploids (1«20^) 

but autototraplolds of ^•zJLiDtt contained hlghsr psro«ttags of 

solasodlas (2*16$) than diploids* In reolprooal grafts 

bstwssn ths diploid speolss of l*xiiSDiA autid f MWUma Inoriass 

In solasodlno aeouaulatlon In tho so Ion berrlos OTor ungraftod 

oontrol was obssrvod* 
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