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fh© phenoaeaon of fiolyplaliy was one of the

objects In early cytogeaetieal-•studies# Sossaenciag irfitb

the cllseo^ery of polyploliy. in W Cl9©7).,

tlils'was subsequently fotmi "to to® on© of tim i^st wide**

sppeai and aistlnetiv® fmutmBS of fairly lapg© tiiiaber of

plant species, .fh© i-ealisatioa that mst of th© valmabi©

©rop plants such as ^heatt csstsf eottORf tobaoeof potato^

baRaiiat coff©©, smgarcffli© ete*-©i^ aatural pol^l©ic1s and^

that aany of th© polyploiis possessgd siaperior eeoaoaie

properties ^wsr the- cliploliSf led to a ei^aiastiTO

©spioration int© th© seop© of its being intfoiueea iiptifi-

cially into the field of plant te©eii»gf with a view t©

evolve proiaising crop varieties*

fhe foreiaost sueeessful attespt oa tfee artifi-

cial pi?®aucti©a Qf polyploi^ was m^l© by'Wii^Xer (1916)^is

g0lasMQ alsiasis tsy aeeapitation EBtod. S© ms atto'to

obtain a tetraploii fom ©f SMMim Mmm W this m®thoi»

Later saoy workers hav© tried to iuauce polj^ploi^y in

plants artifieially hy aifferent treatiaents suQh as te^e-

ratui»0» 'and 'Isy stieaioiils lik© aceaaphthene, cliloral hydrate,

0tli|rl aerenrie chloride# • ©te. Ion© of these pr©e©ss©s how

ever ^as very renaraing fr©s an @speri®©ntai poiiit.of view,

it ,w^ wltfe the practical', application of colchiain® t©dmi-
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que, ppoposei by 'SlalcesX©® and Av®j?y (193?).j'that the way

was paved tmr th© pi?a^iicitioii of polypiotds la virtually tin-

lliaited rittiato^rs.

' fh© al,kaibia eolehiela© is extraeteS fraa the

©oTOs, m& s©eas @f the autiffl® cr^sus C.Oolgthlsjaa autMBalii)

teloagiag t© the faially iili-aeea©. ; ' ;

'4: \ ' InAm@6 polj^loiiy has- a distinct area &f yts©ful.»

• ^ ness itt plant l>i»e©diiig» Is one'©f the i?ec©iit' teohniQuesi it

la found to b@'reailly applieabl© aa a t€K>l ia erop

iaproveseat#^ Golehlclii® iaatieed p©l^l©Ms oS aai^ crap '

•; plants 'hav© b©c©ia© estafelishaS th®M©lv@s as ^fc»alsliig vayie-,

ties. Eg:- Clovef (IiwaHf 1MS>| fafalp 1948)5

- Water Melon, CKilJarai 19Sl)|. %a iWmtzing-f 19S1)| Ra?3dish

Cllohyamo,. i9SE)-| trapes (01®^, 19©)| Sagarbeet Ctfet'Saffiura,

1963)} B©rs@eai C.Mehta ana .Sw^laathaai 196S).
S . - ' ' V

It- may Ij© if^^r^while td have tn mln^^ the renarte

of Bagyo Cl9€i) la hi® study on th# rale of polypioidy In

the origin mi propagatiQn of sprnimm He amoluQes that

the plMit breeder Eii©i mt ©Epeet my miTmlm from th© appll-

eati<>fit of polyploidy ia plaat breeding • Its most ua©f«l

appllcatlotti as h© eDasliera», la the pm&mtl0U ©f fertile

hybrids C£ll©pai|?pl0ias).

! SesBMmi CSsasMI j=BSASISt oa© of •»!© p©pu-I _ • •• • •' ^

1'^ all yieldiag crops ©f' iMla. It b&lon^B to the f«liy
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Feflaliacea© aafl Wmwa by mrtons nmmB viz* smmBf til,

glBgellyt •slsisoa mt&. It is emltivated minly la Mia»

fietoasii Manehupiai ^apaa and- -Mi*lca». for its hl^

quality oil. -Qesaffliy Itiaieiia aM oMentale were used

as synonym f but aow tli© aaae i# MQieuia is pi?©f®frei to

tbe ottoep nmQ$ as' feis inaiaat^i th© cQmtry t@ ^lich the

species beloiiged C3rac@t- 1®S3' a)« fhe chroaogos® nttab©a?

ot the 3p®oloB is Bii «^"26 Citeriaga jg;!- 1989). - fh© scope

of palyploidy breedirig in thls^e?s>p has b©ea statied by

Bichharia m& Persai ClMO)j Kobaysshl 'bM ihiiaaBit^a (194B)"

ana Sh^ivastava (iSSS),

- • $0 thmw mm light Oft th© scope of iaiueed poly

ploidy in this Qmp iaia? ii9BS) has taitea tii® stu^y

iaductioii of poljfplolay ia Sesaam by colchisihe teehulqusi

wiiai a view to ©validate th© economic -aspects m its practi-

oal tttilissatiOBj aai t@ study raas'pliologlcal anfl eytologi-

oal abaoOTalities assoeiat^fi witSi eolchlcia© technl.qii©«i

He has Isolates some stispeeted tetraploiis from

the €3^ g6n©ratloh» ma the present isw©stlgatioa Is -th© eoati*

nu&tioa of hia w9:ri£ 'usiag th© se©-is fi^a the' poly-

ploias.--

Tt& objects of the present study •
/ •

1. fo' study the Og generatlott of the suspected

polyploids in cbnjpai^isoa with th© ^iploids* ana-to sti^y th©

©:st©nt of pQlyploicls ia Gg gmeration^



-So fo CF0SS tetpaploids aoi aiploiaS' FeelproeisllF*

. a. fo Btmy, the % generstlon of th© tetrspioMf

along ifilth plants fmm ©ic Gvmm^ s©e«3s iiploid8» to

tmtlerstansl the extent of tri-piolis obtained from tti© srossei

seeds 9- aid to have a csosiparatl^e _idea of tim moyphologieaX ar«3

eirfeological behavi^iar -of tetraplQid^t trlploids and dlploias.
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Polyploiiy -w^- first <aise@t©rei by hutz aM

;|^ ' 0at0s (1009) in tfe® giant plaints' of .Qaaofcliefa' LagaaclsiMia*

•, Mmtstog (1936) it©bl?iBs Cl9S0) have

> pa^e.aa estimat® poij^lQia^y,ia.gagi^^perms, aii€

, that sore thm &M of the. mg.lasp©i«s'ay© jpolirploids. Ms'

showed that it is a featttr© of wii© oecm?i*®siee i.ii tiatmr©#

", , StebMiis il93S3i,ttas estia©t@a that tfe® Mgliest

.pereentag© .of pol^pXoifls ar@ lema in pereasiial terlssf

^ ' in :®fflamais and lamBt'in woo&y

'plants.

Soiae Qf tli© polyp'ldid erop plants are r-ieat ii^eatt
^ " ' •

liaise® oottoiif potatof grottoiimt, sweet p©tatc3|- banana, sttgar^**

. ean©| coffee> teassieas ©tc«

;

^ ' . WinkJ.©? (10X6) tried tli@ ie.eapltation and ealliis

. method fof Inauciog poijrploiay in miMm HAiSH-

Lates', IflnistTOs K00® (1931) tried this a©th©d

sucGessfally in haploia .toaatoes*

Qreenleaf'(1938) treated•the cut sorface of

Hieottam with 1$ laflol' Acetic acid ia ai&jfflrous laaolia© to
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proaot© the formaticia of oalius tissuia and idtreiitltiotis buds.

13.7f of the aaveatltlous bads imm callus tisea©

were polyploids,

aa»Q@lpfe (3L93S) has saeGee^ea £a iMuclng- poljr-

ploldsf in Hai2!©i bi' tmatlng. the ear at high teapei'atiire at

th® time of sygot© formtlon,

Mantaing (3.938) was abl© to isolate polyploi^s

fpoia the twin •.see^llfigs of Bf©» •:

Colchiclae is a poisonous geasrallr

eKtraoted from, the s@e#s aad e03?ias of a^tmii erocus C^sisliisijs

antu-CTtiale. .E»«) beloaging to the fassily Liliaicea©.

OQlohioiae in its present role as.a valiiabl© tool

in hialogieal reseai^h was first introduced "by Austin (1934)

In Belgium* He recagaisei it as a'aitotis poison# -

Ieb©l sni Huttle (1937) clearly ^Qmomtvat&& that

Golchicine acted upon, mlta^ls.' i^or th& ftrat time they •
e-

brought to light its isportaiie© m a tool in inducing polyr

ploicly in plants. Farther ths.effleieaey of colehieins ws

aade clear by Bla^eslee mx& ivery (1937) ia their ©ssperimeBts

osi Sa-tura- atyamoniiaia and ather pla»t speoies •,
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The horlson of Golohicine 3?eseai*ch wldenied {juiokly

idftien many other botanists Xearned how effectively the <3r«g

could be used. Its high solubility in water and its non*

toxic nature to plants at concentration that am effective in

inducing polyploidyf are the major advantages attributed to

colchicinef in its successful application in lx>tanical research,

Many of the valuable crop plsmts such as wheatt

oats, cotton9 tobacco, potato, banana, coffee, sugarcane are

found to be nattiral polyploids and these polyploids possessed

superior eoonomie qualities over their diploids. 5his^toge

ther with the Eiore recent invention of the well reputed col-

chicine technique has been reaponsibl© for th© beginning of

a new trend in agricultural research. The colchicine techni

que subsequently has found unbounded applicability in crop

improveaent.

1

i • • • •

• - ^ •

leble and Eattl© <1938) treated cuttings of

TradesicgintiA refle3£a with 0.2^ colchicine for 4 hours and

Induced tetraploidy,

^al e;t ^ (193S) induced polyploidy in diillies

by treating roots of seedlings \jith 0.05% - 0.4% colohicine

for 4-6 hours at time of transplanting.

Muntaing and Hunquist (1939) treated seeds of
I

Finug ponderosa with O.OSSi ai^ueous solution of dolchicine
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for 5 days csfii. cibtai»©i p©l5?pl©ld varieties.

Leirm (1939) has iixaueeil' tet3?apl.#iiF ana oet©»

ploMjr W colehioiae la aipl®i€ EaSSBSSt W treatiisg seei*

liags «ith 3S coldalela©# '

ani I»©vaa CitSt) haw prowieeA teti»afloli

atsgar beet by eolchioiEd treatment. ',

Bm^o l#«J, (li39), has •Inaiacei tetpaploM la Bsidc

wheat (EagaRms. ,tataylei^y

•• ^Imastira'(1939) tetJpaploMr ia-tomato by

r. Sx •• tr^ati^g sje^ediing-with O.S$--col^ietoe'to lanolia paste 2 m

3 tia©s a liieek# I® has alSQ iacltto^ chrososoia© doublliig by

•iiomersiisg i^ots.of Alina eoipa 1,0 • 3.*-S in length la

0#4% aqueous, '^Qoldhlclii'© fm'B' houri.,

^ -Hiebiiaria a?ii Persal Cl940) osald g©t -tetpapioM

s©saa©. by seea t3?eatis©iit with 0«0©f ©©Iqhleta© for 2 h0mB$

hut 'the -peTmntugB was mrf l#%i»

Beasly (1940) p^oineeQ polypl^ids 11 t^e of

Qoss^ium by e^lstolela© treataeat seeclliaga*

Straub (3.940) fomd applleatioa of 0»0gSS eolctei*"

clB© in eottoii yais. far 2 ^aesessiw sKirnliigs to th© growing

tips of shoots t» y&vmg 3©e<lliagS| an?'.e^ffestive a@thoa to

IMue© tetraploifly in PiaiM
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.. Imsveilei' ^ C1940) oasild get^ tetraploid bulfe-

lets of fo.i>iaosaniM by iMeJ?olng tlie gmvlng points ifl

sointloa of eolchlcin© of'0*SS to 1*0% eoncentrations for.

2 homps.

tmghm (1940)^tri.at©a the axill-srF bads of sesMie

•with 0»Si eolehioisi©, and wiW 0*4% cslcliicto© eiswXslQii. la

l^tto' tireataents-' smm© toiarnteg an^" iying baefe of leaves

oeetirred, followed by th® fo^matioa ©f e^lma Ills® tissues'

and new buisi which davelop©^ iato', tetraploiS -brmehss.

a^aau|aa an«l 3'oshl (1941) pi?oauQ©d tetrapiold

gi'am (MsSE agietlniM) bj tmutiug. ssecls viith .aqueous

tioa of colohicia©. '0#2S^ $olutloa top i hoijp 'was fouM to

he labst succ©ssf«l.«

Pal5 sad tfeshi "C19415 ha^ s.uoQe©a@a

in getting tetraploi^ chillies by ti'eatiBg seeda in 0»Q5%p

OflSj 0.2% ^c1 0.4$ @qu©@tts e@lehicin©, for 1-»S dayi.-

! Siimif mi Ahrah&m Cl9^) arid Kumar (194S) fouM

0»4% eolehicin© agas?-appli©^ to the^apisal M of seedlings

was B©st effective foi? lEameiiag tetfaplQiiJy in fli^eiolys

yacliataa» •

Shlfriss ClM-S) reeoiasaeaaed sm efficient laathoia

for mass produetios of pol;^loias in Smcttfaia satiyas by

lipeating the short apeji mt cotyladonary st^e of si?owtli

with O.SS to OmS% col^ioine emulsion.
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lao M M CltM) tetmjploM stpaias of

CoTOtiQgus olitciritas treating asjeSs wltb coleMolis®

soluti©iis of O.05fS * 33 mBQen^mtiom foi? IS • S4-h@iaj?®,

B0ii0liel oafi ^0a©g '11940) pitiSueed tetraploia

. rie® by t©®p©yatur© ana eslaliie'iii© treatments •

"• ' - ^ ' •

Hofaeyr C3.946) eomld' iiiimee tetraplolcTy In Cartoa

toF treating seectliags vitti mldhiaim appl'iM in

drops 6 tli^s a sJay for # oi*. S

Ksbajraslii aad ShiaaapEaClSt-S^ report®^ that" drop

sethoa using '©•S% 0.»B% wet'Me growing stm

tips to l3©'the laost ©ffeetlir® sethoi 'in iMmqing

in sesame. . • ,

HaiaaBu3^ aati DesMtiMi (1945) iuiueed autotetra*

,pl0ldy ia stlf sterile species of Bgag.^iea .e.aiiB©-s^ri8 irar.

V/' lESSiiiS M£XS sBd iE a©lf sterile speeles

.eaaBes.tria ¥ar« Bra.asiea tQiamofortit aiid Bpaa.siga

.imam hj treating irjp $©aas. in aqueotis ealchioin©

'to 0.4% Strength for 24 - 48 ii&mQi mM gersinated seeds in

O.OSSf t© 0.1^ for 8 • 24 horns'* . -

Toole.ma Baafori C194®) .sueeessfwily iotjIAed

^ ei^ht haploid peppers to their diploid tormt by smearlag

, Oi,3S to 1»0%' ODleliiqiii© eattilsioa m tb© growing tlpSf ©ne©
[ • .

or twie© a moUm



• ' Wai?iake C'SMS) eoiald tEitioe" folyploMy ia f agacaeiaa

feok*sai^yg hy lmmmin$ seeds in • ©•if eoIcSsiein® for

Xf 2 wii 4 iays la esJverei disiies at rooa teiaforatm*©.

Tmassa-ana 'Gbiisoy :ClM9> bav® susm&M in iaame-

lug palypl0idy•la AMmrBntkm hlitiMf by treatliig the gjpowlag

jpolats ¥ltai 0»i% solutloa of eolehieltt# f@r 33 horn's*

"^ • . Deriaaa C119S4) lfia«e@d- t^traploliy tn grapes hy

applying 0»S% e0i<ibiaifi© iu 10% #y©@rltte in water, ©a hais

onee la tiiKi days, for:.® times:#

Hsrtsaeh il9m) .©btalaed t©ti?aplold fmmn ©f

^ frife^luBi h»bi»idiM hy laiaorsiiig 3h®Qts la 0.©Sf eol^lela®

for 24 homsm

Massaal (l0S4) pr©aue©d atttotetroploiay ,in iea^iaa

by eolehleine tr©at^at»-

Sultmga SargliA® -(1954> obtained a tetraplold

variety pt Vitl^ vlnlfem by treating aewly formei Ms tilth

Injeetlons of 0.1% to 0.3% eolehlclae la 5$ pure glyeerias.

Bragfi© Ci9SS) has '^©ported ^at limerslda d'f^ yauag

seeillags, lifyen th© Goleoptiles ar© ah^at S'rnrnm img$ with

0»2f GQlchlelae f©r 20 mlautes, has given, go©^ results la
'•!

wlater rye.^ • -j
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Srlvastam C.19Si) vai^l©tal aiff@i?9ne@s

amng poliplolcls o.btaiae^ frm. '&.tff®3*mt- st-ralas Qt Mmm
agiefelntiii. a© foiaai that s©ed tmmtmmt with 0*23^ e^leM-

cine tor 30 ainwtes wm BUperloff t& -smMlng trmtmmt In -

tneming tetraploiis .

Qhouifeury ^ ^ (1956) proSucea t©tmpl&M8 of '

eoTQhoimB' .QapstA.ag.i.s and 0Q^.0h6s?iJi@ jE>litg!g.ltia fejr t3?®atiiig th©

seeailags; w'itlj 0,1^ 0,2% eolpliieifie im 24 hoiiFa. •

K©F©s1tovi©ij© C19S6) otjtstnoi pol]i^ldi<3 t©asto©s

W applying,©.OlS to %»0% e^leliieiii© at tii® growing pcjiat of

•the seedlings.
f

• Euistlu Mid -Sarma CltS6| IPS?) ©l^a©i?v©d tSa&t Q»Q2M$%

t©, 0*10% solution Qi 0@l0M«iB© is QffestiTO ia iaitteteg

•tetraploiay in olitQ3*iias,» iMm tr®at©i for *-24

homs •

Spivastaya Ci9@6) pi^iueM fef'tH® amt0t@tifapl@i^s

in ^pisamxm ani stuilQi tlieir .iireeAing tebavi©tirt seeds
•> , .

were sssafeed in im IS liows msM tyeateS with 0.04% .

0»06i| 0#O8^ and %»Q% aqueous is0l-ati©iis of e#lchi'<ilne t^r

vapi#ti0 diaraticiiis* OiJly a tm ts-eated seefls attaii^a mata-

fltyt of iMim B w&re. Identified ad W steas

ti?0ate€ vith QmOm ®M ©*06S for S, ana 6 hoars p^rioQ i»^®€ii"

ced 1 tripXoii eaelif anfl Bmdu 'tFeatei! ©•lOf Mr 4

,li©us*s ppo6iae©d &m t©t3?apl®i^.
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Bali ana Tan^oa Ci9S7) foimi tiiat in l^lnaria

the most suceessful tr&a^mut for the induction of

polyploidy to be colohicine of QmlQ% to 0#gdS concentrations

appiiefl to the growing points of seedlings for 6 hours*

ii^ight (i9S7) reported t^e pptiaisa ooneentration*

time aoiabiaation in, indUGing tetraploidy in Theobraaia cocoa

to be 0,6$ colohiein© in agar applied to apical Ms for 34

hours#

Kuaar ^ (1957) studied the eauae of sterility

in the iaterspecifio hybrids of th© genus Araohi^ * fhe tri-

ploid hybrid obtained in cross between tetraploid and dlploid

Araehia hmofgaea was found to be sterile» m& %rith a view to

overcoffl© the sterility* a fertile sllohesaploid plant was

produced by doubling the Chromosome nimbsr by applying 0*2%

aqueous colchicine to the buds of tSie sterile hybrids*
I ' •

Storbakov Cl957) succeeded in getting 1W% poly-

ploidy in aany orna^ntal plants by eolohicine treatment of

concentrations 0#i:iS - 0.8i^ for 4*6 hours.

Jfoicayaaa and Hatgui (1957) noted that in Tea 0*3$

colchicine is effective in inducing polyploidy i^en the seeds

were treated for 180 • 240 hours•

Hoon (l9S7) induced polyploidy in 4 varieties of

sugar beet and in 3 varieties of a^gel by treating genaina-

ted seeds with 0,1% • 0.2^ colchicine solution in water at
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S8®C for different toatlor^.,

-1M.I {mi Brlttoa (l9S8)' obtainea 'a ©f poly-

pIoM tolack b0i»ri©a aiii rmpMmi.®0 W "treating gsrsdnatittg;

seeds vlth 0,2% soieliieia© at-86^0 for-8 hows.

BlMia' M (19S0) studied the of •

different eoao©Bt2?a,tions of eoiclildin© a?^ dtjratims'of dif

ferent tpeatsmats', in IndueiBg pol|plotdjr in Bisi*

"rnitlT-Mw Mid ^UMiLm VMost-effeetii?^ treetmsnts ia

th®s© tm crops eoaprl®©^ tfe© IsjaersiQH of s^^iots of ©me M©©k^

oli seo^lings la 0,l©i <?csl<iiielne ior^B horns9 the immF*

sion of ifhole s^eiaiiijgs of similar, ag© is 0#0Si for 4 to 8

hours respeotlvely.

Sen anS GlieMa (l9SS) 'observed 'W&at treata©at' of ,

seeaiiogs of PhaamBlm imngo with 0.2S% to O^Sf CQXehlQla©'

for 6 to 9 hours for on© to two could glv® at^ut S0S

polyploid-sectors*

S^rotr li jI C3.9S9):^<:stuid5,ea th@ coaceatratios -

duration ©ff©ct for 'th© iMmetion of poljrplolgr in sugar beet.

Ahigher eoiieentratloH for shortor diaratloii of treatmeat"

©nhaaeei the prodnetloa of pol^iolcis eonsiderably.

fhoatee md Besal (lS"60) treatei the g^mimtlng

seedis of 4gaviB eantala wl"®! 0«4^ eolehiciiie for 6 hours and •
I

produced tetraploid plauts \#lth 2ii » 90•
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Aleksie (i960) proauaeS tetraploM chillies by

treating seeds with 0,8$ solchlclne solution.

Chopra anci Smminathaa Cl9^) induced poiyploidy

,% In water melon by treating tji© terminal buds in the cotyle*

donary stage with an ©laiilsion of 0^2% eolelilcin©, stearic

acidf sorpholin©> and lanoliii©,

Kumar (1960) auaceeded in producing tetraploids

of S,eiEblSJ® with O.lf colehieiit© solution for 12

hours p

Sen and Bhowal (1960) indueed tetraploidy in 6

^ varieties of Vi^tm sinensis. freateaent of seedlings was auch

more effective than that of seeds in inducing 4s sectors.

Sen and ^aldyabbushan (1960) obtaiped tetraplold

' Horse gram by treating the seedlings with O.IS, 0,35% and

Qm5% colchiclne for 3 and 9 hours*

Moffet and Nixon (1961) opined that soaking the

seeds of BlaelE wattle, in 0,0X$ • 0.02% or 0.02% - 0,p3S

colchiein© for 4, 8, and 12 hours. Treatment of 0.1^ for

4 hours and 0.05$ for 8 hours gave best resiJdts.

Bouharaont (1961) induced polyploidy in ric©i by

^ treating 20 days old seedlings with 0,1$ colchlcine solution.
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Sehai^ asi &i©Mles Cl96,l), applied 0.1ii eoiebioiee

to th© mtylB&on ©f Siyejtosm Mastolm ^ tlmB iallrt-,

coBseoutiveiy for 3 days» regulteit la proiuctiost '

of •bluest nuffiljer 0£ p0l|fpl©Ma«

QaloeiGfeo (1061) fotiod that the opti®® eoiie©atra»

ti©n tow poliplold tedmetl©!! In eucsiMber consisted of a 0*0S%

s©lmtion applied ©itSiei' at 1S®C 48 72 hows or at 30° -•

35% fov 24 • 2? hoaps# ' •

Janakl-Imaal (1©62)• souM i©t tetraploii SmsSXSa

seFsentina toy sub^eettrig mttirngB of the plant to eolohioine

'treata©nt»

Haaaa, and SeiOTatt'<19633 reported an, iastaii,ee'of

clottblifig the etjromo-soia© niisibar of gersainatlag see«31ings of

Ayaeihl^ .dm»aneasis by treatiiig apical Ws i^ltb 0»S^ Q9l©bl« •

cIe© iii ¥at©r» for.- a perils off 9O'ffliimt0s ©asti dayf la th®

mornifig for 3 oonsesutl"?® iays. -

Sobti -C,1963> Obtained 4x ©trains of Mils Sl^gESia
r

(8a a 144) ^y treating suetos -of'diploid plants with 0«1^

eolehioin© for S4 hows* ' , ,

Vig (1963) induced autotetraploias in fb If type

of CyagiQDsis ps#gali5»id©s. B.G, by treating 'yovam seeaiings" •

%kth 0*2% eolchleiiie la lanolin paste.* •
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Srii?astava aM Bajpai treated 2B healthy'

branches of loquat (Egiobatyya 3a^oiiica> !»•) with 0»1SS to

1.0% eolchieliie fop six t© 24 hdtirs ©iid ir^iicea p©l3?pl0idr

to stuay the ©ffeet of @©l©hlqioe m fruit s^t ani prUp

3©ei ratio.

A-

Saakaraa (1964) attt^t®ts»apl#ids ia

"•Sogghua ^IgaPQ •aufi studied Its^ hyteids with i. halepQBse.

jteitha '13®m Katuaa Cl§6t) sti^aieS th© lat©3?-

speeifie hybrid of JsSiM -MllsaS ^ !!• MsSal^gSr a»i' Its

âsphidiploia by domfoiing th© ehroiaosofae inustoef' of the hybrid

by colehieine.

ftsMmtamsru aad .^lanappa (196S) sneceeaei ia

inducing tetraploifiy itt G&tfeo. .oaia&shaga CSx » by treat

ing .growing shoot tips of 4 ©©ath ©M -seeaiingsf ^th 0.3f

oolohlein© at 3?oda tes^erattipe for IS hoiaps.

Mehta and Swaiaiiiatl'is® (.1965) wer© able to release

the Ftisa Siwit Serseea -^yhich isi the fii»st eolchlein© itifliaeei

tetrapl0i<l released for eultivatlon, in India•

, lair (1965) has proaueecl tetraploids of SeaaEaa &y

treatiiig seeds aM seeSiings. at different coaceistrations'anfi

dtaratioiis •

Mehta M ^ (1966) was able to ificlwo© psjlfploidy

in Methra (frifciliua io§BISh£ESiSBB> J**) ®-1^ • aiplol4)
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by applying G.2% of coiohioii^ to apioal buds of seediiiigs

for 6 and 9 hours for 2 consecutive days which gave highest

percentage of tetraploids*

^ Behaviour of autotetrapiolda onQ effeet of eolohieine-

Smith (1939) yhile inducing polyploldy in ?iico»

tiana species and species hybrids by eolchicinei fotmS that

' the aiitotetraploicls of Hieotiana mistieai, g, tabiriaaa and

H. glauca were characterised by smaller plant habit» mid the

presence of smaller and thicker leaver.

Marmice and Blakealee (1939) observed that the

tetraploid Micotiana showed larger stigma, thicker and loiaiger

anthers, thicker corolla and flower stalks.

Muntsing and Sunf^Quist (1939) treated 16 species
y , , ,

of plants with colchicine. But in only 3 species Ghraaosoiae

doubling was observed CO«GS% or 0.025% solution - seed treat-

ment for 3-6 days). They fomd chromosoEial variation in

the offspring of the autotetraploid and also amag the primary

f" autotetraploids» Besides the production of poij^slolds la soiae

species, another effect of colchicine was fotod to be of a

growth stimulating nature. Ssis was noticed in Pertula

sratensta and Loliuia perenna. fhe plants treated with weak

> colchicine solution showed vigorous characters of polyploids.

But the chroKosome coimts, however, showed that there is no
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doubling in their amber# Such an action of colchicine ©a

the growth hornon© of plants was noticed by Havas (1938)

also.

Bcuauson ancl Lei/an (1939) iaSuced tetraploidy in

sugar beet and observed the following featu3?ess ,

Seed treatjueat and application of colohicin© agar

to seedling and first year plants had an immediate effect

and showed polypldid characters> but the effect disappeared

gradually and the growing points i eathibited an inelinatioa

to revert to diploidy, if partially changed into tetraploidy.

The treatment of shooting flower buds gave best

results# Both tetraploid and diploid sectors were found in

the saioe branchf or even in-the saEje flower. During laeiosis

0-4 quadrivalents were forised, but pollen fertility was not

reduced, Froa the tetraploid branches 84 seedlings were grown.
/

Out of this 3 plants were tetraplbid# 13 triploid and 68

diploid. fhe tetraploids were as fertile as the diploids.

Even after removing all the dipldid branches of

the plantj the isa^ority of seeds produced by the tetraploid

br^ches were noriaal diploid.

Asain (l940) reported that th© autopolyploids of

cotton showed retardation of initial growth^ and possessed
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braader leaf l0lj©S| pmmimnt Imt m^mf bit>ac!er feraatSf

•biggep glands I Mggea? lmg& p0ll©a bigger

seeas*

Hloliba^la mA Persai (194Q) i?apdj?t©d tlnat tti®

tetraploid seedlings of Beaaaiaja mm ^©SQgiilsaM© by Umtr

smaller Iij''poc0t^l|.-I&iek'cotyledons aM-./'short stmiatM roots *

fh© plants ¥03?© •shorterj stiffer aiid witto'tMckQp>t©si;ani •

lea"^es were coarse# dar^^greeUs •teoad aM thlokji. somatl©

chroiHOsom© niMber %ias fdtmi- to S8* 6*B «|«mtelval©ats

¥epe noticed la aiitotatfaploMa#

Pal,•Hamaaa^affl and Joshi (1941) atmii©i &© col»

chiciiie •Induoea pol^ploMa Qf elalllies (SSMlSlB !»»)

Out of 244 •plants gmim f^oB. the tfeated see^s ©aly \mm

foimd to te tetraploMs* They possmsM. thloter ateaji blggey

aai ^loker leaves» largei? stomatat bigger pollen gfsias with

30 •- 90^ pallea aterllity#

Out 0f the M4 pl^ts ©f generation, S4 ver©

tetraploids, 4 were |)©i?lcilnal ploM cfetaeras^ 4ii ©pi»

dersis aiid 2a pollen| aiaa 186 lirei^ diploids, Xji the % gene

ration soae progeaies ©f 'fee •tstPaplolds were fomxQ. to consist

of oiily tetraplolds, but o^Bm of alpl©M and tetraploidi

showing that the parent plants of th© lattei? was pssilly mX3&Q-

plolds# Th© periel'taal ploid ehlaera gave 3?is© to ooraal
i

dipioid progeiiies as expeoted.
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In tJie C3 generation th© tetrapiolds again gave

rise to tetraplolds. 15ie fruit foraation and seed setting

were appreciably mom in lietraploids of the 3rd generation.

Totraploidis showed 0-7 quadrivalents tluring

meiosis at aiakinesis end aetaphas® I.

Ihey have pointed out that colohieine treataent

may produce nimerical and structural chOTges in plants apart

from polyploidy.

Iiangham (1942) has produced fertile tetraplolds

of sesame (SSSJMB indicum^ &.) by treating the axillary bmds

of the plants with O.S^ eolchicine in lanolin© and 0.4^ in

esattlgion. Some of the branches possessed large aucilage

glands and_ larger but fei^r nuaber of stomata. Sliroaosom©

counts of pollen mother eells from such branches showed that

few of thea had the tetraploid niMbor of 2a =? 5S« VMle

others had between 26 and S8t Soiae of the tetraploii bran^

ches were fertile, fhere was no difference in tbe nmber of

pods or nuDber of seeds per pods between diploid ^ tetra

ploid branches. Wie 1,000 seed weight of diploid branch was

3.41 gia. whereas that of tetraploid branch has 5.04 ga. By

subsequent colchicin© treatment hybridization and aelectiont

haploids, diploids, triploidSf tetraploidsf hexaploids, octo-

ploids etc. were obtained.
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MmmmSm Cl94Sf 3.9^) has obtaia©^ th© aa^M-

diploid CSn = S8) l.aa.aiapi iaSSgj^it®'by doubling the W% ls|rljrM#

of s csross liatweea B# ©rleistal© i2ti » 26) x syostgatim

<Sa S5 3S)| nitfe, 0*4f solmti^n-coleMclae i^Aea Iti© pXmtB-

were B:*» B Imvm stage. • In tli© &g genj^aMon 31 out of 36
pl^ants sliO¥©S SB as their soiaatio nuallsert yihloh is equivalent

to th& soiiaatio aualjer'of th^'2 parental spesii^s. At TOioala , .

th®y formed.29 feivaients# .ISse anapiiasic sepsratiea ¥as normal'

•^jith 89 + 29, 'alttiotagh in sbia@ eases &Q .f 28 s©apar®ti©a t^rea • •

also notioea# In spit© of' regalar ajei^sis 6© • 90S pollett.; ; •'•

sterility was n€>tie©a» ' Fotar plants ©f Ag gaaeratioa res©®^

bled the i. iiSisMliii parent 2n « 4^ md shaded typieal
. . - ' ' . ' '

Drosera type.of pairing at ®0i©sist «ith 1@ Mvaleats and 13

imivaleiats* fh©s© plaate had, resulted frok oattiral crossing •

brntmm doubled hj^rid and §* |?rostatim* H© also records

th© produetioa ©f 3 priiaary trisoaies Sa » 27 and m

saieuploid ^ith 2ii « S8» ; ^ "

. Badewhaiaen (1941) „tr©at©d SIMsm-iSsmMlsaa

with colehieih© and observed that- t^e 4a plants were .leas-

branched aatS' the differeaee' in rate e>f growth of-Am.

2n plaits was less marled« •• ' • . - .

.Baker (1943).obtaiiied perieliaal dhis^ra la ool-

.chicine . treated potato# ^it^bi. Bn epidermis and 4n <^0i»©«

•Randolph ^ ^ (1944')" reported ^at the autotetra-

ploids of sasiz© possessed thlcter leaves, aad showed delayed
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flowering ani pi?ol©Hg©<3 ¥©g©tattv© gr©i?tfe«

: BhaSupi ^ A Cl^8) statei. that in Ss^Sasmi.

olitQi»iii% p^jpiollnal eht»ra witfe Sn and 4ii wei?e

foima &mng tfe© Qolchlela© ta?©ated. plasts#

Parti:iasai*athy ,ai^: leiafaatb (IMS) hav© pK^ameei

a laisber of a»totetrapl©l^aj afeowiag/iigas ©hisFaotes^si, but .

tlie tetrapl^ids mm fiof beMaiS -ltieir diplolcts .'i« fertility#

The seed welght^ of •-fee tetr^aploid B0% »r© 'Iti'aa 'tlie.

diploia. The t©t^apl0i<ls jpesaessed a longer growth

mop© iwMber of brsnefees an#'pfoflmeei bigger sigei flowers in

large liuialsers. ffee p^llea sl-js© was biggei*. ThB capsules

¥©r@ lesser in iii^lier shorter* aix6i tlilcter,

Boven aiploi^s wgf© aatle©i in a teti*apl©ii popiilatloii c®a» ,

prislrig of 100# plants#

KobayasM m<& Shiaiamura (i949| 19S2) staiieS ^e.'

cartcilogy of t©ti*apl©ia gasaaium after •? years' ^f inauctida#

fh© tetraplolds ¥©f© ©jctreiieli'-robtsstf with thlokm stesf,

larger l^aireet bigger stoiaat% flowers asii seeSs#; fh© .

pollen fertility was 74.10^ ami seed fertility 74#74%# Bi©y

notieid frequent ^denrreEces of 13 qiaairivalents d«ri»g

aelosis, -.vhleli ils joiaei wraallF*

Maazauai md Mleb©i©tti <3© 2erpa IWSB} obsertrea

in til© siabse^uent gesaeration of eoXchioine indtaeei tetra*^

ploite of SesaBiaiUf that iwiag laeiosis S - lO quairiv^lents
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were remining weye bivalents. li^regulap

s©pai?^tiOB' of chrosiogOM'was observed during aeioais#

, . Seiaraath Cl9S4) in the'autot©ti?aploids,

of Bensmumf 'that' dmfiag aeiosls isi pollen ^mother cell via^ia-'

"bl©-auaher 0f Qmdrivalenfs 9 ti^ivalents» MvaleatSf Md iml*

valeats wre. formed:• Maxiiaua of 4• quadaflvalents w©p© ohsef-

ve&m

Ha® ^ iWMf 1945) opinea that th© tetraploi^'

jute shoxtfefi th© t^lcal eharaetefs aM mm strtictwally

different froa the aipldids•' Th©.fibre structure was eh@ng©d

according to. taie chr0®s>soa@ auab©r.

lishlyasa CI9S0) ^comparefi the growth and yield of

aipldlds aisd- artificially induced tetraploids of raMish*

Bventhough a retiirdatisft of groi^th «a@ note^ in the tetra-'

ploiasf th© yieia of th© tatraploia was eonaistently higher

than that ©f th® iiplolS mristles#

Tasa^on oM ^inoy Cl9S0) observed that th© ^eolchi*

eiR© indttMa tetraploids. #ia^^thu.g thieter stem#

mom number Pf braac^es aM larger leases anfi prolonged vege

tative' gr0^h» •• • 1 .

^an<loa Cl9Sl) showed that in colchiein© treated

Bragsiea el^raeeaa var« MS$lM=Si the, branching was profus©!

as e^aparM to th© mw^XQt® abseaoe of braiachiag in tJie

dipioia. .•••'•"



Herraan Cl9S4) ifsiticei teti'aploiajr in g3?'ap®s by

eolefeieine teshiiiijii® arii smQceeSea ia selectisig bwiefe gmp©s

with b©ttef sizei berries.

.• Srivastam C3.9S6) l»auG©d tetraploidy in sesame

"C aea-miuia orientale* I^,.) mni •stuQl©i its br@©fiifig- teh©^i©iar.

fh© pereentage of tetraploids fra^meei by Goldbiolii© treat*
" » ' •

Mat iitm only 4S. tetraplolds ©f tlie Ci generation

possessed si®pl©j wavy ssifl -i?@ry ^ark green-leaires • ®i@ mm»

ber of stoaata Mm i?ediioed ytl%h & eorrespoE^ing isoreas© in

sige.' Flo'wering dat® was i©lay©a ioT one ¥©©& tfe© aiz©

of fiower ms larger. Aim&tew of pollQa graio. was in-

•creased# - ^©r© was- ad sigaifieaat iifferenee ±n fertility

with the diplQids, Fruits «©r© loagei?> brsader aad hairy. •

®i© tetraplaid plant foasessei trlploii ^

ploid bi-anehes.

In 1^© Sg geiaeratloii, omt of 181 seeds rais@fi

from the tetraploid plant 1*?® mrm aut^tetraploids geia S

wer® miK;opl©ia0« fetraploiS seeis f^m some treatiaent

failed t@ gerainat©. gigas csh®raQt®rs of t©traploids

were seen in Cg generation also. H© states that the hii^

'fertility of theso amtotetraploids is similar to those of

Buek T^eat.

In the aeioais ©f th© tetraploidSf varying ismi^

b@rs of QiiadriV€^,©iits and l»iiraleiits ¥©?© fomad at aiaMinesis
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and Esetaptiase-I,

KmiHu Sharma ilBBB} iEdmeed tetaraplisiay ia

f0-iii^ thut th© vigour in 'growth

of thQ 4a Jmte is oaly allghtly b©io%; than ttiat of nm*-

iaal plmts* fhey have also founa that ia teti»aploids @f

^ut0 the a@iotlc ir-:p©gaXaritl-es as?© fw aM tli© pollen tm*

tlllty Is soaetiaes'tilgfoer tk@E that of •aoi'Wal plaiats.

Sharisa an«3 Bmtta (Its?) found that th© stoSs from

autotetraploias of sMlMai failed %& g©?aliiate#

S©a aM Chefia (l§S8) iaiueed tetrsploldy la B

.varieties of Blaek'gs?^ by Qolehieiae tecfeniQ«a» fhey foipd
O

that the induced polyplotds coaplot© pol,^l0ia3|

braads pol^loidsf. or s©-ct;oi'i^ polyploi^s with many m few

-i*aiMoii polyploid: sector's* ThB pol^rplolds possisssed feiggep

f lowers I pollen aiaQ stoaata*. ®ie shorter tout the
•i

seeSs wr© bigger aoi heavier. Polleii fertility 'ms 7B • SOi

Oj_ awl % plants vem 1ms vigorous âad th© flowrlrig ures

aelayed. Set awoh »lotie ato^raalttles v@r© observed. -Qua*

dirivalents were-few# Ssae psllosi aether eelis-.gav© 3^ 5, 6f

7 or S sporas in.st®aa of tetrMs*

PraiMsoa (1S59) observed that tetraplolds of

el©v©r siarpasaefl fliploMs In persistence, yi©lfi of dry matter

ahd erud© protein| but rather low in fertility#
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Sovacs - Schneider (19S9) sttJ^iod the vsgetativo

deveiopmefBt of tetrapXoid tomatoes aai found that polyploid

showed early di^velopment of a©w shoots bat flowered sad a©t

fruit at the satae time as the diploids. They possessed

smaller fruits with fewer seeds.

Chopra and Swaainathan (1960) observed the seed

fertility in autotetraploid water laelon was considerably

lowei^d •

Aleksic (1961) fowd in tetraploid Gapsicua annum

smaller and lighter fruits v/ith thicker arid higher €ry

matter content.

Janaki Animal Cl96S) observed that the tetraploid

Rauvolfia seroentina. B, showed an increase in alkaloid eon-

tent, and larger size of flower md vegetative parts•

?akili (I96g) induced tetraploidy and octoploidy

in ana laas ^ asma^LssSa

hybrids» by oolchicine treatfflent# The tetraploid had thicker

leaves and shorter petioles than the diploids# Many of the

octoploids and tetraploids reverted to tetraploids and diploids

respectively.

Raiaan and Kesavan (1963) induced autotetraploidy

in Amohia diiranensia and studied the ehroaosojae assoeiations
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at diaiEinesis aetapliase-I. In 3S pollen mthm eeils •

©xaained-, the- fmqmm^ of qnairivalents ranged from 0*8

the TOst fyequent assoeiation being 6 I? +• 8 11. 'In a few

eells t2?lval©iits were lioticei (6 If -4* g III -i' a 21 aafi- 8 I¥

2 III -i" i II), "but a eoj?i?©sp©aiijjg nualjei? of mivaleiits

• M&m not present. :a sltigl©, ease ©f SO II ms oM&rm&m 4t

aiiaphase-I, 20/20 se|3arstioa was aost tmqmntm

Odpalaisristoaa and Sliastr^ (1964) obtalaei tetra*

ploid Oyyga amtralieaais by eolehlGine treatment,, fbe

tetraploid sector was clearljr aist-ingmisbabie on tfti© basis

of their iarls greeii foliag®# @t6ut©r foliar ,v©ia.s> larger

spikelets anfl- elongated tip- of palea. . '

Saiikaran (l9®4) atudiei'ttoe aarpholQgiQid ami •

cytologies Isahaviotir of 8titot©traploi<a Sopghum valgara

(2a as 40) and its hybrids with J* halesQns©* "ate tetraploii

reseablefl its fertile coMfiterpart ipiQ essJiibited 'increased'

size of grain. I^axisium of 10 IT were for«©3 during mei0sis|

despite of this ^th© tetraploii was stable and seed fertil©.

• Visweshwsra mcl Chiimappa (1966) indmcei amto-

tetraploldy In §M$mb. j3.^©,i3ftora •C2a « 2S), 0igas characters

were'noticed. Fl^weriisg was profits© bwt fruit set was l©w.'

Somatic chroTOs'oEi®' nus&er was -fouiiiia tcs be 2ii « 44. it aiei#-

sis 22/22 separation &f ©tmomosQm was «>bser¥ea at-anaphaae-I.



Pollen feftiiity was iaereased 'in tetraploM Ci6®> tiaaa in

dlpioWs llei©tic li»p©gulaFiti©s tfiere fmm ll^a*'

leiits %mm mom aommxi* ' • - ,
/'

^ M ^ (1966). iniuoei pdlyploliy in l^thm

(Ssi^MW foenim"gmaGum* i#) '83s » 16| 4n « SS# GhrSTOs#®®

- doubliogf larg© s,tOiiata# pollen aai BmAf irier®a3'«i seed

ste3?llit,Tt lai*ger flojpal parts» aai smaller poSa'i?®!?© s'eea

ia .tetrsploids. ®ie flomrin^, was clfla^ed' by S *• 4 ia;

^ - t©traploi<3s.- In the C2 geaciratioa t^e strains slio^cl diffe*

x»eno© in their respoase to Iiiereas® in f&mg^

yield was notieed. Seei s^t' was lm» Meiosls 'aliow-^i a mem

.X-= fr©qu©£iej of 3*.84 IV ^ 1.63 III ^ -B.iO 11 •«•. 1.63 I aassiauffi

of 6 quadrlTaleats wr© obs®r¥©i» Increase in essential oil

eonteiit was noticed •

• ftQ pmhlm of fertility In iadusefl au-topolf*

ploi^s lias been pr&pmM as 'a serious ©fejestioa* fh© jira*,

bles of sterility is In osse of triploids-. But in

mmy eases triploiiy hm tean benefieially utilised in tmp

plants•

friploiSy was -first reported by Gates (1908) in

Oeaothera. 'Sharaot©rlstieali|'.t mmy triploids ara quit©

s@ea -steril© m a rssult of Botli unbalanced gametes and un-
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baianeea physiologiaal aii€ genotjpical mate ap. Hier© are

ntimeroiis ejceeptions § suah as f©a?til© mbalaaeei poiypl©idS|.

Md 'fertil© trlploii mtBr hybrids disaussed by A¥©rs Cl954)|-

triploid fi^sistoi (Barllagtoa, X939)| triploid

^smESSm Jisteeig (Smitli .-ana miter 1.948 md triploia

potatoes ©ited by Swaminatb^ mi Howard ClSSS)# fh© tri

ploid selection- of f©a CSbSS ainensis-) aai Mulberry tree

"(l^piis alba) are widely growa in : fh©r© ai-e astwai •

triploid fruit crops' Ijlk© i^liere sterility is .

benefieial. . . \

Triploidiy has, be®» lasat bei:^fieially utlliaei ,in;

the casfe of stig^ hmt and mterselon.. ' ^ .

Mo_Slintoek ilB29) ©ii;plaiti©d th© 'behaviour of an

autotriploid ®aiz© CZ©#' mara) 2ii «-30 origiiiatea tn a. iiploid

eulttir®. 1?h© triploifls were more' vigomm than tfeeir aiploia

sibs« DariHg Miosis- 10 IIX at aial£in©sis and aetsplias© It"

were foi?ffl®d» %©r® was a teMmsy for ©embers of tli® ©ztra

sot of ehroaosoiae to be iisassoeiated fro® their homloga&B .

at'diakinesis ani metmphas© I| tlius forsaiEg 9 III ^ 1 II +^_.l I

^or 8 III + '2 IX 2 I.

iteere (1932) reportedl short ehains of 3 ehromo-

soaes duriag moiosis as »st eomaoa in amtotriploid
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^Suntziiig <1933) blvalents' at Meta-

piias© I 111 tFiple ©hato t^^© m f stiap© with triple tmmlnA

chiassata in autotrtploli

0pO0tt -(ItSS) shroEiosois©, associattoa ©f .

autotJfiplaids in h^aQnevBleum m6 i-eaajpded SOf Q9.1 ajafl

10•? p©r cent of .eliain, and fFfirig- pan shapefl ta^imlcBts»

Rammujas Cl.93?)t MofSRfaana fiafeushiraa CltSS) teva

opiiied t&© atttotFlploISs ia'i'icle iOssm s&tiva) were

with broader l©af<&S| stoutei? ttll^rSf larger florsX parts atii

more vlgoroijis' than diploiclg« €̂@lis with 10 III w&w® imst,

frequent. Paii'lug h&tmm noE-tesiailQi^ms ws also

Eotioect. fh© fertility of trtploid r-aiigei from O •• MS.

• Kihara (l9Si) also ift Japim has siiee©©a©S in pr©*

•aticing .eoKsercial trlploia varieties-- '©f water seloa# .. 1^© :• i

-triploid fruits were Mgg©ri s©©ii©0s ®ua resistant t& '^llt

disease. The 4.x % Bsc cross rssultea in M sm&s ^ieh w&m

slightly tliiJiner thm th© 4:s;s©^s.

llatsiMura C3.96S5'safie a ©©aparativ© staQy of

diploidi triploia mS tfitraploii st^ar b©©t> in ^^an|

revealed that the Sx plaats wem -3ttp©ri#r to teoth 2n ana 4a; •

plants, fhe weight of tub©r ani' percentage of sugar is- sore

trlploids. Thm totraploia ms uscjfi as tlie fomal© parent

i». oro-ssiRg .
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ae

Srivastava aM© erosses !jetwc»n

aiid autotetraploMs-of sesame Cj» ^gieatala* I»») observed

that th© cross 2k Cg) %4-x. iS) oaljr ©apty capsmXes or
oapsules with shrlwllea seeds. Oapsule dieir©lop»nt was s'xily

24#. l̂a th© i»©eiproeal &T&B39 wh&m the aj»igliQal. ilpl0M
from whic^ th© amt^tetraploli was proiueei was 'UssS'as'Sial© •

parmtf capsule davelop^eat wm 60% mid "th®-- saeds i#82»© aomal.

looking. Iti©n the-®al# .psi?eat was othes-" than th© original

aiplolcl parent* out of the'SO ®mmB0 ojalF saallf

©apty seeds'w©r© ohtataed#

Ffataison Cl®S9) ,reported that th« ts'lplQtia of Bed

Oloirer wer© sup©i»ior to diploMa 'in dry aatt^f mid yieM.--

foya0 (1%G) r©po3?tei that the tetraploida of tea

plants war© self st@pil® hut gav© .rise to triploiis %^i0a polli

nated with pollen from U% plant, fh© 2x Cg) z 4% ms in-

effeetiv©.

Is^flbasa^pa Cl9®l) staii@.a m autotyiploia ©f rice

ana Its progeny. The fr©qia©aey of chromoaoiae assoola*

tion 'duririg aeiosis was to b© 9.4 III ♦ 2.S II S.5 X.

; Krishiiaia©0rthy C196S): stt^led the mrphoXogr ^

fertility of allotrisiloiis %n. cottoa m& their breefliag h©- _
havlow in a ©rsjss h©twe@» hlltSBte CSa « SS)
G. raim^ncll (Sn « 26). m# triploia i-esesfolea its tetmploii-
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. parent.. Fop mnt of th© quaBtltatiir© ©haractei^s ths tyiploM

was Infermediat© in expression... Bus'iag aei^sis th© trlploMs

show 13 II m& 13.1 at aiafelaesls aaS setaphage •I in 8SS of

the pollen aother, cells, fhe ooearreaca of mm than 13 II

mc\ Hi® high©? associations llkfe tpivalents qiiaipi"val©nt©

wepe not seen. She fopnatioa of EOfmsl ts'tpsds Mas as low as

• 24.7^. ;,
... ^ . i , ' •

HaTaanujaBij- toura afia fega.;CX'BM>'p©port©a taiat'the

allotpiploias -in pica' mm obtained Qnly with auch difficulty

by crossing •a iiploid ^ith a -tstpapiloid.

• ShastPjr -esid Ml$ra Cl964) stMiecl the Qftologf of

a triploia Opvza h;^bpM fpop a cross between tetraploifi Qpyza

sativ^ (4% « 4S x- Q» bapthi CSs » g4 Iji th© IIS '

pollen motliep cells stuilei at Ifetaphaae, If hexat penta*

-r" Quadpi, tpit bS. anfl •tmival©Bts mr® obsepvedf tpitalents

" l3©ing the. most predosinent of th© association. A aiasiiatja of

IS tplvaloats mm ohservei in a single pollen aothep cell*

Atmng 116 pollen giothep sells stm€l@<J trivalents wspe men in

allf quaclplvalents' in 4,8 cellSf pentamlents In 11 cellS| .aaS
I ' *

hexamlents la 13 cells, fhe shape of am.ltlvalents irsried

videly ie. plugs,, chains$ Y shaped f H ahapeii-®^l>"|5ell •

shap©!ii fP3?lng pan shaped.©tc.

, fhese types of configmrstions can Ij© ©xpocted when

3 chpo»som©s arc elth©p completely op cpyptlc stpuctupally-•

homologous•
W
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Oaru (1934) made ei-osses^ but faileS.

Bacllani Cl9SB) explalaefi reason of failiiLr©

as due to early collapse of hybrid ©zidosperia and so sbrivei

led and non-viable seeds only wore obtained,

Maszant" (19S7) aafie successful crosses by ©Eibryo

culture. The was weak and resembled S, radlatuia with

2n = 64, - Meiosis was regular• This is" presumed to be deve

loped by diploid parthenogeaisis in. the aatornal jjlaut*

Cn = 32) X listeiato c n « 16)

Raaaaathan CiPSO) laad© reciprocal crosses > but

the s&edB were shriwiled- aad now-viable. Fruit set was

fourid to b© nil in reciprocal crosses.

jiBjOMfe® in a 8S) in « 16)

Kakamura Sato (19S8) mad© crosses saia obtained

2 hybrids. They were internediat© and showed hybrid vigour.

At meiosis one hybrid (2n » 48) showed 17 II and 14 I, Other

hybrid CSn = 64) showed 12 III 4 II + 20 I. Ilhis hybrid

sight have obtained by fertiliisatioa of aoraal egg by m un

reduced gaaote of S. angolense.
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Seeds of Be&mim tBdiaum^ %•, of strata TM*^2f

obtain^ •from the suspeotei pol^loiils of e©l0lilclR© treat

ment eonducstea fair (3.965) wej?© used for th©' present

investigation. He lis€i treated the seeds a»i seeai-ings ¥tt^

Golchicine at differ©Bt eoaeeatratioiis sni at var^yiEg dm»a"-

tioa of tise, .Proa tli® generatioa he fea^ c©ll.©ete^ s«s-

pecteia, poiyploiaa fr@a 14.aiff©r©at treatiaeats, fiasy «?© -

la. .

1 • ' - 3 . • 0,05%-for 6 hoiws §
f

2 . a , Q.m% im 9 hows

• 3 7 ©.lOf for 3 hQM*s
^ • •. i

4 9 0*10% for 6 hoyrs I S@ea
t treatai©mt

5 IS 0,10% for 6 hows

6 17 0*.1SS for t hom*B §'
i .

7 • 0,20% for 6 horn*® 9 . . '
. • I

B 23 0#SO% ^for 9 hours 1

9 6 0»0Sii for B hours I
I •10 16 0«15S for 6 hours i
§

11 • ' ' la • Q*1Q% for 9 hours 1
•• • $ ieeclllog

2^ S2 - 0,20^ for 6 hours § treatiaettt
I • ' § •

13 24 • • O.SGf for 9 hours 1
5

14 • 2© 0.20^ for 3 hours I
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These 14 tjrpes of saeds togeth©:^ with the sQntffol Ciiploid)

foraed the material for the study of the Gg g@n©patloiii»

The tetraploiis obtained fa?osi th© C2 geaerstloia

¥Gi»© crossed with th© aiploid recippoeally. (^) x

2x ((/) cross, only was smceessf^ and' from this csross 47

seeds were obtained* 1^© TOClprocal 03?0ss of C^) ^ 4x,

produced only sha?iv©llei m& notifiable seeds.

fh© s©if@d seeds from the tetrapXoid plaat to

gether with th© Grossed seeds and the selfed seeds froa its

parent diploid plant formed the material for th© study of

C3 generation and the erossed progeay.

B,

In order to stMdy statistically the relative

merits of the polyploids obtained from tha different tr©at-

rasnts in comparison'«ith'the diploidj. a raiidosiieed blook

•design ifsiith IS treatsents and 4 replioatioiis mm laid out

for th© study of 'the Gg generation•

For the study of the CJ3 generation aiid th© trl-.

ploidsj a randomised hloek design with 6 tr©ataents and 8

replications w©r© laid omt» In the fii^st 4 treatments. seeds

from tetpaploid parent, in traataent B seeds"from diploid

parentj and in treatment 6 th© crossed seeds from tetraploid x

diploid wer© used.
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Tim following cha?aet©ys ¥ere sttiflied!

1* SimliaMoB-BS£SSialMs»

;>•

(3©i*ttinatioii ta?ials y@m -mmtuotei, sepa-r-ately#

5!he different types af5'.seeds from fh© sasp®ct@€ polj^ploids

aocl of diploids mm kspt ia .a^lst petJfMisliest 100

seeds in eac^^^bm ©aeli ti?eata©nt, fh© germlaatioa pemeu"

tag© was •ealc\Uat©i aftep allo-wing the seeds to g©rmi»at©

for ten days# Costing of th© gai«iaiii^t©d seeds yim don©

every day.

.Bemm® of th© shortage @f the crossed seeds^ .

they were sdwi dir©etly in pots' - .S. seeds eaeh in ©i^t pots

and ttie rate of gefainatioa and p©re©ntage of geriiiimtion

were recorded*

Date of eoE«a©ttQ0E©st oi germination in the case

of different treatments-ms also recorded#

fhe height of individual' plants were ©easitred •

froffl the third mek of' SQwing to the day of tiarvest at weekly

intervals, ftims tte rat© of groiiith tli© total height of

Individual plants at the tiia© of liarvest wer©- recorded*

ffeaswresent of area of
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leaves was made la sq. osas, usiBg graph paper technique

CHarrow's method)# For this ten leaves were collectstJ

each treatmentf frost the sixth node df the plants j

they were 40 ^ays oM.

(b) Mean thioteiiess of leavess fhe thiclmess of

leaves was measured out fro® the sample collected froa th©

middle of the plants, when they were 4S Says old. It was

recorded in aioron ip.) as measured froa 100 hand sections
for each treatment#

A sample of 10 leaves was >collected at raiMoia

from each treatment# I'he tissue from th© lower sijrface was

pealed off, and stained wilSi Q»B% safranin* The length and

width of 100 randoialy selected stoaata were measured for

each treatment, using a standariaed ocular mieroaeter# Ttm

frequency of stoaata per unit area was deteriained, hy coimt-

ing their number from 100 fields at random for each treat*

ment# The data for siae and distribution of stoiaata were
I

analysed statistically.

Flower counts were taken daily from each plant

under different treataent, and the final data were statisti

cally analysed# Pate of flowering of individual plant was
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also •

®ie sis© anfl sterility of pollen grains mve '

studlefi from entirely s»aM^oa ss^ples for ©aela treatment.

Ten plants w©r® seleet^S at TaMom froa each treatment, toie

pollen grains' fmm one flower,- froa eaefe plantf wer# stained

with 'Glycerine-acetoearaiine. -Blameter of 100 pollen grains

ms o^astired in laleroa' ijj.) for eaoh treatmentt •wing a ataadi-*
arised ocular aicroaeter.

For ttie estimation of sterility, ton fields were •

scored for sterile^ aM f©rtil© grains from each slide at

random.

Suspected poliploids xmm separated on the Msis

of their glgas character p©e«li&? to polyploids, as wll as

other characters •life©-leaf thiclmess, Bim aitd tlistributioa

of stomata, pollen siae ana sterility}, lat© flowering etc.

The flower buds of appropriate sis© from these plants as

well as from otter plaats were fi^eQ separately in a 3:4si

iiiixtwr© of abolut© alcohol, clilorofora, and propifsnie acid,

which has'toeen previously saturated with ferric chloride.

The fimtioa was don© between 11 a.a. and 12 noon for- 24

hours. 'Bie aaxiauia division Mas noticed between 11.15 a .a.
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ana 11,45 a»©. After keeping in Mi© timtive for S4 iioiirs

the tois were storei ia fO% ethyl alcoliol. Anthers mm

sqtiasliei In a drop pr©pi®ii©-earal«©. Saatle tapping

and Imaicioiss waraing' me^lmt spreading a»a aif-

ferential stainiiig ©f th© daroao3©ia@ imd ssrtoplasa in tfm

mterosporoejtes•

fhe Qjiromasom® auisber -aid thsir tehaidow aurlng

meidsis were ptotogrspheS aad, 'also.- osMra XmMa. draidngs'

•were ma<3© frois aeiosis' of ^pollen sothep oells,

8.

Only one plmt was' foand to be a t®traploii eco

logically also aEd tfais was erossei witli diploid racsiprcjcaliy.

(a) Teclmlaiae af grossing. As tbe flowers

bisemal and aaturally self pollinated# eaasoulatioii was d©n©
''z

so that th® flower teoaaes fimctiorially fomalQ. tim@'©f

aothesls is hetmeu 6 a.a» m§ 7-a»a» So eaascalation ms

- don© in tb© prevloij® evening# lia^sciilatloji in the'oas© of.

'4'" , sasasi® is easy siae© the stameas are ©plpetalaaS:* Tli© mature

flower buas wMcli woold open on the next sorning} were s^lec-'

teS and the corolla •tute was earefolly pulleS. out without

aaaaging th@ pistil, nm m'^Tomim <Joalfig. ©ut along vitK the.

corolla tube. 3Jhe ©iaase^ated btt3 ma tliea'eovoroS with'a

paper ©owr to pmmnt soataateatioa# Slrailarly flO¥©r bwis
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from th© pollBU.pmmnti w©r© baggei t© pr©i?©nt cciatamiaa-

tioa. On th© m%t iay hf atomt 7 a mm newly opesea flower

f r0Ei tte sale parent plant was t^ea ani th© anthers were

rubbed on pistil of the ©aaaciilatea jKlowerji after re-

the paper ©over. Eiiomgh' pellea grains, wer© libera

ted so that all tfee oviales wcstul^ get' fertilized* After

polliaatioa the paper q@ver was replaaeS# and a label show^ .

ing details ssp.© amd fsfsale pareats aad fiat© of pollina

tion was ti©i to the noae of th® flmt» ^Ri©. pap©r qover

was retained f©r one weefe. %© seeis %R3re collected from

th© reciprocal drossea^ separateljj at the time of hardest*

fhe selfei seeSs of tetraploifi and Siploia parents.

of the cross» were collected,

techniqii© ©f selflag is easy as the plant is

naturally self p©llinatei« Matto© .flower tads, which woiild

open @a taae imt day were sei©ot©af and they were covered

with a paper eowr on the fir.©vi€JUs evening of anthesia# A

label heariag iat© of ^©Ifiiig was tiefi at the nod© of the

•plant, to cover was retainei for Qm week, fhe selfei

seeds of tetraploid asi cliploi^S i^r® eollectedi separately at

th© tia© of harvest.
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10. »

fh© total nuBil»ea? of capsules in each plant was

counted at the ti® @f harvest aiid the data were statisti

cally analysed •

For deteraiaing the siae of capsules a sample of

10 capsules was selected randoialy from each treatsKintf the

length and girth viere measured oM the data were compared.

11.

At th© time of harvostf a sample of 10 capsules

was collected at random from each treatment anfl seeds from

these capsules were eoanted mid data compared.

Weight Of IfOO© ^©eds from oacsh treatment was

recorded in gvmB for each •treatraent ancl the data were sta

tistically analyaed.

Besides these characters studied for different

typest the characters of confirmed polyploid plants were

studied and compared with those of diploid.

13. Study: of trielQtds.

®he Og generation was studied with the suspected

trlploid plants froa the seeds of tetraploid and diploid
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EXPEHIMSNfAL RgsmfS

Gg •

!• £g£fiaft^,§gg„Qf, ggyigjlnatii^a*

ISie seeds of the 14 suspeeteS poXyploM typos |

obtained fpoia the generation^, showed a slightly reduced

percentage of germination than th© control tjrp© (diploid).

However, the tisa© taken by th© different types to complete

the germination, did not show any signific^t difference*

The data pertaining to the results of the germination trial

are given in Table 1,

The maxiaum number of seeds geriainated was dnring

Srd and 4th day in th© case of the suspected polyploid types,

whereas in the case of diploid, ^e si^ieiiamq gerEiinatlon was

noticed on Snd and 3rd day*

Q3?0wth of Plants>

The growth of plants under different types in the

Cs generation did not show much variation froa the control •

In general the suispected polj^loid typos esshibited a vigorous

growtaj habit and a longer growth period* The types 3, S and

10 were slower in early growth rate, but at the later period

the types 3, and S have surpassed tJae control in plant height*



Cg •• jPe^-eeatag© ©f geminatiott.

f^©3

• Pe^centag© ©f seeas' g@i^inated
f©2? ©v©i'y 24 -iioa^s? T&teX

. p^F^eBt^ge

1 • 2 ' , 3 , 4' •- -s : 6
©f g@riai«

7 ^ aatloa

Coat^l 10 20 28, '.9 ; 4 .« • 6S

1 . 8 '• 22 ; IM ;;32 V ' 3. • 1 V 43

' .2 ' 1 ,, 12 • ':.• IS. M • • . 2 • A ; - • , 4S

• 3.. 1 • ;13 IS- • •IS • 1. " m 47 "

•• 4 • 2 • •'17 „ 14' •-l"' ' 47 ,

5 1 14 • '15 1 s. • 44 :

• 6 '.3 14 ' 'l7 . • 2€' 1 S9'" .

7 IS 28 W • 1 • 57

8 1 la 16 08 1 m S3 '.

• ^ 0 4il 14' M 12 1 1

10 2 • 13 16 - S3 -1 ss' "r '

11 S 14 1€ : 24 1 ' •m • 67

IS 1 2S • IS 22 1 * 61

33 • 22. la m 1 . • 67 •

14 - 12 26 13 X «» m
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fit® graphieal repi^©s®iitati0ii of the mtrn pertaisiiag t® tli© ,

rate of gm^ith Is-stjowa ia fig»@a'lCa) ana iCfeK

TtQ aiispeotea pol-^lelfls mm slaite t® tbe

aiploM ia th© case of leaf- shap«-» Osaeyallyf the •i@av0s :

upto the 8^ noi© -of 'th© nala aasis tooaQ having- sei^ra*

•ted JBargiu. Lmvm to'^ar'Ss, the 'tip mm aiitlre aad uterdw*

Thme plants of type 14 aa^ two plaats of tyfj© Qf mm

having only entire leases# . fm plmtm from typm 1 aiad 'S

proaucied S trilotei loaws (-Flat# S) ¥fetl© others -pj^odueea'

aaly siiBpl© -leaves. . ®:j0 BuspmtM. pal^loi^- types BhomSi'

an inoreas© in leaf size tlian ttie •Aiplol^.

®i© analysis df varltaee for height ©f flaiiits

different types tAppeniis I) iai«i n©t aiiow a signlfl-

oant F ratio. The -sttspeetM pslyploli types 414 mt ilffesf '

sifnific-antly In pl^t tielghf essparei t© ctii^ioia# The mm

height of i^lant mmsig th© iiffe-pent t|^©s varlQi ir&m 7Bm4^ m*

to 97»40 m» type If, 2 ani -1^ shmM a ^Mmtim iis li©i#t

th^ the eontrol • lb;© ^ata im mm height of plwts

ussier -different typ®a af© giwa in fabl© II• toaphleal m*-

presentation of th® data ie giwn In Flgt^e 2 m
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Sg * Mmih&ip of

types Mem ai:pb©i? -of ^raa^es

• 1 0,57

2 .' 4 *87 •

S., •.4.3S "
i

4' _ •4'»95

S 6#IB

' 6 4*30

7 ' •4,1© •

• 8 •• . 4*3® '. ^

\

0 • 'it #03

3.0 3 .67

Il 6.42

ls \ ,4.SS

13
s-

3.62

;• • 14 . 4.47

Control 4.87

,

;

_
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Cg. • toea

l3^©s 'WBm leaf area Csq# «•)

1 ®?»S . +- B^IS '.

2 •67.9 S 4..I6

3' , §?»1-
«n>

a *36

4 . ' 71.S s 3.as.

B 67.8 •4.
««•

S.76

6 €7.® ♦
**

3-.S7

? 6S«7 + 3.S7 ^

' 7l»S -̂ 4-
«w

S.68

t ~ • 71,0
«a»

,4,2s

10 68.S ♦ 4.71

Il - 66.9 4.41

ls 68.8 ♦ e.7S

• • IS 70.9 4.
«Nr

4.87

14 • 66.Q ♦ •
mm

S.0t •

Oontffol €i.l 4.
mm

S.9S
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Cg • -liasf. tM^iess

Ifeaa ttiifistoiiiaa of. Mair©s Cia.ja)

1 834,13 3#52'

s . SM.SS- •i 3.91 •

3 •gS3,S0 2,f0-

4 S63.40 3,?0-

S S79-#(3© 'S 4,6S'

6 242-.gS 3,ga'

T' • 24.6,00

8 241,80 •+ s,ia

9 MS*40 'i: 3,03 •

10 ' 234.30 't. s,as'

11 SS8,iO • +•
**

3,e8-

IS '&M,.SO ' 3.16-

.13 • 236,20 , S,6S

14^ 2iBi3S S,06

'Ooiitr0l 246,30 g.Ti'

G,D, is%) for aoapaplsds of aeaas O,4?04
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Analysis of vai^iMtee for the «3iff@rent types is

given in Appendix ?Iil. The P ratio was found to h® signi-

-4,^ fleant# Th© types 1 anS B showed signifleant inereas© in

the number of branches® 2he mean nwaber of branches aiaong

the different types I'sngefi between 3.62 and 6.S7, Table 111

contains th© mean number of br^ches in tJie different types#

Oraphlcal repinesentatIon of th© data is given In Figiar© 3»

IssaLsliamjteSi

Ca) Mong the saspeeted polyploid

typegj only the types 4, 8» 9, lOf 12 and 13 have showed an

increase in leaf area coapare^ to the diploid# fhe variation

in mean ieaf area msdes? different types was only between ?1.S

and 65*7 sq. om# Sse data pertaining to Mi© aean area of

leaves under different types are given in I'able IV*

(b) fhieteness of leaf. The analysis of variance

for the data is given in Appendia: IX. The F ratio was signi

ficant. types S,-3f 4 and S showed significant increase in

loaf thickness compared to the control, whereas types !» 11

and 33 showed a significant reduction. The dats regarding

the laean thlotaiess of leaves nndor different types are given

in Table V. The thiclmess varied from S34.1S to 679.00

microns among th© different types.



% of st©mata

Typm Mesa umber of stomata. pep mit area

1 gS.49 0.086 •.

2 . 23.18 •©.Ot9

3 , 24.gS •S •Q.iSl

4 . g3.21 •,0#1TO

5 . 22.19 0.148

6 . 82*81 •S •0.117

7 23.37 •s, 0.2S0

8 • 22.SS i 0.126

' s • 22.70 -¥
• mm

0.107

IG J • S3.27
•»

0.117

11
1

23.41 4*
IM'

0.10©

• 12 23.18 * 6.09S

13 S2.9Q 0.091

14' Si.42 0.127

Sontrol • 23.84 i- 0.086-

G*B* (S%) for eoMpai''isoa of means « 0.3324



Types

Tmm » VII

Cg • Size of stomata

Meaa width of stomata iffeaa length of stomata
(in ja) (in/a)

1 • ISM 0.23 23.32 + 0.16

2 17.5S 0.14 25.9^1 0.26

3 14,49 0.15 28.25 + 0.28

4 15,21 + 0.28 26.42 0.31

S 17.83 O.IB 26.25 X 0.^

6 19.32 Si 0.21 26.22 0.22

7 15.97 + 0.25 25.90 0.20

8 17.56 •+ 0.16 25.87 0.24

9 17.18 0.21 27.60 + 0.12

10 15.93 4- 0.13 25.08 0.03

11 IS .28 o.'ia- 24;2S- 0.24

IB 17.31 0.09 26.32 0.24

13 15.69 ± 0.S8 26.42 + 0.25

14 18.21 0.14 . 26.42 0.2S

Control IS .07 0.28 24.21' X 0.16
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7*

(a) ii^^XAtsa®M»i§s..M4t-.^ga» f ^att©

tov th© €ata miep dlffereiit- -t§^©s was founa to 'h& slgaifi»

em%m The anal^mis of vaFiaie© is gimn in Appendix 111#

Mong the saspeetei p0l3?p3.©ias» only typ:e -3 sliowert a slgal-

fieaat ines»eas© in niraber ©fstoaataf eoaparM to tfee iiploli,

a© mem ai®b0]e &t atomt^'of tM 'Mff&mut CfaM© ft)

ipom 21m42 'to .B4^PS mlt area. .

Cb). Bim- of ..ateQata.#

•(i) 'Miclfeh. gtf ^asi© umpQQt^ p^ljnploii

types 8lia¥@df. in gener^f, m- isis^reas© te' mf stoaata

csoaparei to the iiploidf except types ,l-;a£3d S idiinh hai sto-

aata of sraall©3» viiaifc tliaa eoiitj?ol» Ba© i^Mth of tlie.stosata

.asKsng tii©. iiff#r©st types i?as*ietl fmm 14«40 to 19-.St mt-Qvornm-

' . • . Cii) leB^th.. of;. ateaata * All th© suspeeteS

polyplold type® except type, 1 shom& an inei^eas© la length ©f

stoaata. Th& rimge in length aaong iiffercut types was bet-

weea 23•4S aiiS 2s»es laieroas #

a© aata p0rtaintng to mem width ani.' length

of stoaata foj* the aijrfea?®3it typ@$ are -giv^a in fabl© ¥11.

$h©,analysis ot vaTimm- fo:t th© (Jata on pyodue*

tloa of tlom^a by aiffereat t̂ypes not shew any signifi-



^abi^ > nu

Og - Husiber of flowers

Types Mean liu^ber of flowers

1 SS.9g

2 SB,OS

S 78.57

. • 4 69.42

5 99.37

6 ss.os

7 59,65

8 6s,oa

9 36,37

10 i as.io

11 69.75

12 69.27

IS : 67,m

14 65,35

Control 39,m
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cant variation (AppenfliaE IV). ©10 fX©W03?s prodmoea hy the

suspeeted polyplold typos were slightly largej? tJian those

produced by cUploid (Plates %I - XIII). fher© was iio |maricea
difference la blooming date among th© different typ©s» Thp

suspected tetraploid plant of typ© S showed signifieant delay

of 3.0 days for eoBuaencing flowering than th© diploid«(| 2^@
1

memi nmber of flowers prodiiced by different types (Tkble

VlII) varied from SS.02 to 89.37# draphioal representation

of the data is given in Flg\ar© 4, '

9, Ovtolo^ioal obgervatlonw

The behaviour of shromosonies at aeiosis was st»»

died in ail tdti© ssaspeoted polyploid plants of th© 14 types

as well as th© control# Eiceept one plant of type Sf all

plants were similar to th© eontrpl (diploid)* ISie fcr£aatioii

of IS regular bivalents at disMneais and mstaph&se-l was

noticed in th© pollen w>ther cells (Plates XIV bj o)i 3^e
seperation of chroaosoaea at anaphase-I and II was also regut*

lar ie« 13 •»* 13• In th© ©xcaptional plant of type Sl few

pollen mother cells at anaphase-I stage showed 26 chromo-

soEies each at two poles (Plat@ XIV a) instead of 13 @ach in

diploid. ^is ijidicat©d the tetraploid nature of th© plant*

In the same plant pollen niotJier ceils with the diplold number

of 2n = S6 was also noticed # whicti forn^d 13 blvalenta at

: aietaphase-I and 13 ehromosoaes each at the poles dicing .



A.

• Poll©ii sis©

Mean aiaiaeter of poXien (in

1 70.72 0.26

2 68.96 0.86

3 '68.24 0.30

4 70.72 0.27

5 71.07 0.34

6 67.93 •t' G.SS

7 70.13 0.36

a 68.58 0.31

9 6S.51 + 0.31

10 63.68 z 0.23

11 68.55 0.36'

12 70.75 + 0.32

13 68.41 + 0.33

14 70.0® 0.36

Conti?ol 6e.20 ♦ 0.28

C.S. (5%) for ooiaparison of means « 0.2S4
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anapliape'-i^ This has csreateS doubt regarding Iti© ttm

tetraplold nature of the plant. However this plant vas

usea as tetraplold parent in crossing witti the diploM.

Ohroi^Bome association at <3ia!£in©3i3 aiid meta*

phase-1 was studied in a large ntitaher of pollen laother

oells# The smxiaua assooiatioa notloed was bivalents* Ho

univalents or my higher assdeiatious vere notloeS*

Persistens© of on© or laoro sQcondary nucleoli

in th© pollen iaoth©r cells was a:p6ci2tliarity dm*iiig all

til© stages of juelotic divisions • In th®. aierospores also .

on© or more nueleoli were observed.

(a) SSm-sf-jisaBstir

fhe mialysis of variance for th© data under dlf-

fereat types is given in Appendix f. Th© F ratio was found

to be signifleant, fjrpes 1# 4, S# 7| 12 and 14 showed a

signlfleant increase in pollen size compared to the oontrol.

Ttm mean diaaeter of pollen grain among different trpes

varied from 67.03 to 71.07 alcrons. table IX represents th©

data for asm diaiaeter of pollen under different treatsmts.

The analyj^is of extent of pollen sterility
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Vx

Cg - Fallen

• fyi>es Pollem sterility S •

1 B»m

8 : \ • . 6.8S

a 5.03

4 3.^

B

' 6 4.0?

f 9.37

8 6.67

9 6.19,' .

m 4.97

11 7.64

32. , 6.66

13 1^.34

14 7^1

G©atiK3l 6iOB

"/>' \

'§
=>: I'



€g • ioater ©f ompsiiles

fj'ipe©. Ifean' siQsber of -aapsulii'

• '• 1 '•'• ' , 431..6S

i • . 36,47

3 &QSS

4 ' • , 45,4S.

S m*n

6 36,22

7 3S»7S •

§ 38.00

9 3S.77

10 : ai^o

n ; m,m

as at.s8

33 40..g0

14 i 4g,67

OOBtTOl mso
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(Appendix VI) «2ld not show ariy significant dlffepeat for

the suspeetecl polyploid types eo^ared to control.

The pei»c©ntag® of sterility aroag the different

types varied froa 3.58 to 12.34, whereas the control showed

a sterility of 6.08$, fatol® T shows the percentage of

pollen sterility among the different types#

11# >

Ca)

tEh© analysis'of •mrianse for th© different

types is given la. AppeMiK ¥11. fhe F ratio was not signi»

fioant. fhe mmm number Of eapstfles vsried from 31.30 to

55.95 among the different types, whereas the coxitrol had a

.mom of 38.80. The data relating to mean nusiber of capsule

in different types are given in fable XI. Graphical repre

sentation of the data is given Figure 4.

<h)

Length of cfipsii3.e. The suspected polyploid tjnpes

showed a slight Inereas© in length' of capsules soapared to .

diploid. 5!he length among the different types ranged from

2.43 to S.70 m, whereas the control had a length of 2.41 cm.

« ®ie data of mean girth of

capatiles did not show mch variation. !Rae mean girth of
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• tABfcS * XII

€2 • C^sule sizQ

f^pm length of eapsal© (ea.) Qirth of cq^B'hIq (ea»)

1 g,62. 5 0.010 •- 3.^ 0.03.0

2 B»p' 0^01% =• 4 m o«ooi

3 s.is l' 0.018 • • 3.S8 G.oia

• ' 4. g*6© ♦ ' o.oos a.ii 0.0Q7

S S*43 # 0.013 •- 3i90 A 0.001

6 s :0M% - a.ss 0.011

• f s*4e ^ •
•*

©.m '• 3.6S ♦- • Q..OH

B 2.4S ♦ i 0.010 • : 3.SI 0*009

9 - S»S1 QS2M. • +
4M» OSll

.10 2.46 ♦ ; 0,009. B.n omB

• a-i 2.SS ^ ' O.OIS, 0.014

as " a.io i: ; O.OiS &.011

; -as • • i.si •#
««

' 0,007 • 3.70 + 0*014

M S.S7 ii' ; 0.009, t O.QOt

S*4I. 4.
*»

'0.00? 3.n O.0M
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¥©ight of se©i@

Type® W@lght of.itOOO ilti grm)

1 • • ^ 2.3?

2 g.4S

3 • • ' 2.^'

4 §#40

5 S.SO

6 i*3S

? ' : - 2,BB

8 t.3S

9 ' S#Si

•10 2.46

11 S.38

12 '2*4S

IB ' ' t.38

14 t.4S

ecmtroi • , ^



capgtiles ranged 3«6i ani 4 ♦OS ea*.,- sooi^ the dlfferent-

typosj the Q0istTOl ah-owiiig ©f S»73. s®* $h®

fable Kit mp3^mmtB th© clata of m@aa l©iag^ m& girth of

eapaules iii different types* ' ' • -

IS* '^qM .of geetls. '

th© mamh©? af s@©^.§ eomted from a aaaple of 3.0

eapswies eoIl©et©i at f:?oa each type revealed that

th©f© Is not ®ush va^iati^n -in th® yield of aacifig the

different types aiist «?03atps»i. fh© data pertaining to the

niaater of seeds pm' SO fo# iSi© types •

ar© glvea in faW-e '.mi»

13»

'fh© seeds of tha poiypl^ii typ^s showed

a slight lECpeas® ia the size eaapai*ed to the Qoatrsi# Oon*

seQtt©atl-y the^e m@ a slight inespeas© in se©i3 weight aiso»

fh© i*estilt3 gives iti Xl¥ ©onfroat th© aisaii
' »•

weight 0f l»€iO@ 3©©to in'aifferdat typ^s» fh@ weight of

1,000' seeis f^^om 2.2S, W OTQog th© aiffe-'

.tmt types* . ' _

Mm . pposs .

fhe suspect©^ polyploi€ plants of the ^iff©ipeat

types Eiapls©d has®i3 on tte app0arao.cs© and. they yeTB
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crossed reciprocally with diploid* On cytQlogical oxamiRs*

tion only one plsmt was found to have the totraplold chro*

sosoae nmber of Sn « SiS, Bvea this plant was not a pur©

tetpaploid. 4x and as ehroaosome aii^bers were found during

aeiosls of the pollen mother cells. However tho seeds froa

the reciprocal crosses with this plant were collected for

further studies. Out of the 5 crosses Eiade using this^sus*

pected tetraploid plant as female parent only one capsule

was developed and set seeds. Wob seeds were noriaal ia appea*

ranee (Plate X? a). In the reciprocal cross using this sus

pected 4x plaint as male and pl^t as fesslet 2 capsules

were developed out of 6 crosses made# One of these capsules

was malformed and did not contain seeds • the other capsiO^e

was normal in appearance# but the seeds were shrivelled and

nonviabi© (Plate XV b)»

Hi© viable seeds fs^a these oi*osses wei^ carj'ied

forward for the C3 generation together with ^e selfed seeds^

froa the suspected tetraploid parent and diploid parent.

Qq OBMlHAflOS

' • *1 .

2he seed# obtained from tbe cross using the sus

pected tetraploid plant as female parent only were viable*

ftiQ 3C 2x crossed seeds together with l^e selfed seeds of

the parents ^re raised and studied in the G3 generation*
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1* 9t.•gCT,1l?is;t?lPn *

The pereentag® of gemlaatlon of the solfed mosl

crossed seeds from tJj® susfsected tetrapioid astd diploid

parents, showed coBsiderabie variation# fhe total percen-*

tage of seeds geraiaated In tb© 3 types is given in !?able XV»

The crossed seeds showed the masimtaa percentage of germlKH^

tion> and the aelfed seeds of t^e suspeoted tetraplold showed

least percentage of gerialnatioti*

• table » xir

% - Pei?o©ntag© of goralmtioa

Types fotal % of seeds geraaSjiated

1, Siisp@ot@d fdtreploid C4js) 81*3

2, Control (Dlploid • 2&) 43.4

3« 4x 3C Sx Grosa 62»5

S. Orowth of Plants.

The progeny of the 4x plant showed a vigorous

•growth than the progeny ©f the S?x plant and 4X x Sx Cross.

The rate of growth ©f the 3 typos were almost similar upto

the Bth wieefe; after sowing. Afttr that the plants fro® the
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4x parent continued growth at a fast©? rate than tliQ other

2 types. IJhe progeny fmm the crossed seeds showed an

intermediate growth rate compared to the parents• The gra

phical representation of the rat© of growth i& shorn in

Figure S»

..shape,M Xgayast

!rhe shape of the leavea was similar la ^1 the

3 types. 2h0 basal leaves upto the 8th node were broader

and witti serrated margin^ coapaijed to the leaves towards the

tip whl<^ were narrow and entire. No lobed leaves were ob

served .

©io analysis of variance for the different types

is given in Appendix IX. The F ratio was fotmd to be signi

ficant. ^I?h© progency of the sus|jected tetraplold plait showed

significant Increase in height compared to those of the di-

ploid. The progeny of iSje 4k 3£ Sx cross did not show any sig

nificant different in higil^it cosp^ed to the parents. It was

intermediate to the parent;^ In plant height, the data of mean

heights of plants under different types are given la Table XVI.

Graphical representation of the data is given in figure 6.-
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C3 - HEXGHf m ?hmTB

fypes Mean height (in cm*)

4x 103,68

S3C @4.23

43£ X 2X 98.18

C«D» i8%) for eospapisons of 4sl mean » S»8S

C.D, (5%) for oomparisons of 2s and
• 4x s 2x aeeffiia « 7*67

'5.

^ fhe F ratio was foiand to be significant in the

analysis of lai© varianee of the data for the 3 types (Appea*

aix XVI). ®ie 3 types ahowsd significant difference in the

mean number of brancheis. ftie moxlmm niuaber of branches was

notieea in the progeny of the auspected tetrapioid, and the

raiiiimusj in diploid. The progeny of the 4x k 2% cross was

intermediate between the parents• faKLe XVII contains the

data for the mean ntjnib«fr of branches in "the different types#

Sie graphical representatioi^ of the data is given la Figure 7,



A

* S6 "

• nm z mi •

Qq • ff«mb©jp of Branijhes

Types Mean nuabsr of branches

•4*52

Sx 2.77

4x X Sx 4.06

C#D. iS%) for eompaplson of 4x mm = 0«g3

C»B, (5%) fo3? GoaparlSQn &f 2x anfi
4x X 2x m&mB a .0*36

hmt '

Ca) IS£a..2U:SSS^.

She diftmmee in mm leaf area asaong' the

3 types was only negligible. The plants from th© suspected

tetpaploid parent had the maximm leaf area followed hy the

diploid' and th© 43s x 2k QmBBQ& progeny. Table Xflll gives

the data tor mean height of plants among the 3 tyi>®s.
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Gg • Area of leaves

Types Mean leaf area cm.)

43g 70*46- ,.% 4,S9

SX mm * 4»68

4X X 23£ 69.82 * '1.97

Ki© analysis of varianc® for the diffes^at types

(Appmidlx X) showed a significant f ratio# fhe 3 typm

showed signlfieaat difference la leaf ^icKaiiess* She pro

geny of th0 suspected tetrapldid plant showed maximua leaf

thictoiess OTd those of the cliploid tift© alniausi, ®ie progeny

of th© cross was iatermedlate to the parents in leaf thicfe-

ness# tPable XK represents the ^ats for the aean thlekaess

of leaf of th® 3 types.



• as -

mm - m

©3 * Leaf thlekness

Types l%aR thickness (in p.)

' 4X^ 274.20 3.4S

2n gS0.3S 't.- 2.73

42£ 3C 2X^ 263.50 3.07

€♦!)• (S%) for cosparlson of 43s; laean ^ 0*49

C»B» iS%) for comparison of Sx and
4x 2x means « 0.6S

. Size ana distribution of

(a) m^u*

Th© analysis of variance for the 3 types is

given in Appendix XI, ®i© F ratio was foanS to bo signi

ficant. She 3 types showed significant difference in the

mean number of stociata per unit area. tPhe progeny of the

suspected tetraploid parent shovied the minimum nusiber.

fhe diploid progeny had the saximnia number and the progeny

of the cross was intermediate to the parents. Jable XX

gives the data for mean number of stomata*
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*..g

@3 » Mmh&i? of stoiaata

f:^es, . Ilaaii nuatoer of stoiaata

^ • 23*30 t oaol

Sx •. 24^m z ®*226

• 4x X Sx ^.48 t •

a»B» (Si) fojp so^aFisQa of ^ E©aa » O.SM

G,B. CSf) tm eos^arisoa of 2x aM
4a: 31 tmm ®'

Cb)

111 gemi-A tte @f the siaspeatsd

ploli parent possessed larger siaefl, stoasta# Sie ti»oge»y •.

of tli® aiplol^ parent lis<3; stosata of smaller sise mM that,
of the 4^' n 2x eross h&B. stoaata @f latersiefllate size

compared t© th@ paMiits# 'fbe r©aults gtir^a in Ta&l© SI .
Qoiifronts td the aeon ^dtli aai leiig-^ of stoaata.
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C3 - Sis© of stomata

Types Me^ width (in ju) ifean length Cin;»)

' 4X 17»S9 2: 0.17 S7.73 + 0.24

2x 16.76 i: 0.26 23.14 ^ 0.25
\

4x X 2x 16.90 + G.24 84.08 ± 0*21

pO

^iz!S..M

!^© P retlo of the analysis ©f variano® ©f tho

data on flower productiosi did not show any slgnlfieaiic©

(Appeadilx XII) • 15ie progeny of the suspected tetraploid

parent showed aaxiiam flower prsduction while th©s© of the

dipioids showed the miaiaum (Figure 8)# fable XXII gives

the data on mem number of flowers produced by the 3 types#

fhe flowers produced by the progeny of the sus»

pected tetraploid parent %f©ro slightly larg€>r in size cois*

pared to that produced by the progeny of dlploid ar^

4x X 2x cross> which were almsot sisiilar in size (PlateXVIO

The dat^. of blooming also did not vary mark^&dly ajaong the
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3 types* In generalf th© progeny of th© dtplold started

flowering slightly earlier than thos© of th© suspeotQfl
1

tetraploia ana 4x x 2x 03?oss.

1

- (33: • Htjaber of flowors

! Types i%an nuabei* of flowers produced

4X ' I 64.70 ,

8X . ' • ; 6036

4e X 2x; 60.72

observatioiis

:

The selfad progeny of the suspested tetraploid and

diplold parents and the; progeny of th© 4x s 2x erossj behavad

cytologlcally in th® same mann©r» All the 30 plants raised

from th© crossed seedst mvo examined cytologlcally# Pollen
I

aother cells showing regular raeiosis were noticed in all the

plants• During meiosiJt formation of 13 bivaleats at dia-
kinesis and ssstaphase-t with normal disjunction at anaphase-l

and XI were observed• fhe chroaosome imaber remained con

sistently as 2n = S6, proving th© dlploid aatnr© of th©
!

plants, Siailar chrososom© niMbor and behaviour vem observed

in th© progeny of th© suspected tetraplold parent and th©
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aiploid parent# fhts tli© dipls^lt imttap© of ail

th© plants in th© 03 g©n®2?atl@nt also pipavefl that %h&

suspeetecl tetraploii piorsnt of Og generation iias net a

gentiln® tetfajploM# assoeiationSf,, abo¥© Mva»

lents, mm not observed in mf of tlm pollen aether cells,

<a) ,

fh@ anal^i^ of vapian^® far the 'poll^n sig®; &i
] • X • ' '

th© different types a signlfioant F mtto i&ppeMix II'II).*

progeny @f the susf©ctM .t©traploM proameei signlfleantly

larger pollen .grains td-the of the diploid
!• - " ' •

and..4s X'2% eross* fii©"ppl3.©n grains of progeny from
,i ' *' I ' • "

cross showed m iat©rw31at© sis# feafoie©a-the far^nta# '©le

data pertaining •to th@ mean dit^^ter of pillea grains are

given in fafele'XXIll# |

f3 *'• Pollen siat'

TfpBS

m •

• ?M

43S K SX

Ifean ila%t#r' (in n)

W.BB- t

^7*Be * .0,80

68.SS # :Q.3a'

0«B» iB%) tor coap^ison of 4m mean » d»196

0,B» CS^I) for eoiaparison-«f 2x. mA
3C S»- aeaa » 0*8C©
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fli© aa^3?&is ©f tlie mtmt Qi p#Xl©a st^liity

dia ast shoti? my significant .-differ^aee tetween th© 3 typ©s

(Appendix XI?) • fhe data on tte pereeatag© ©f p&llm stepi-
I

lit^r (Table.XXI?) anong! tb© 3 als<5 ii©t vaafjr

iia3?k©a2.y« fh© pi2?0geifty jof th® suspgcitefi, tetfaploid parent
j , - _ , .

©^IMted aassifflua sterility 'tose •of the Aiploti tli© aliii'

: •:sm.s-^i2

Qq • Fepee.atsg0 &t pollea sterility

typBB

^4e

• 2X

X 23t

f&llen ste3?Hity %

0»S

6,4

sa

10.

(a) ffilSteLM-SSiafi=Si«

fh© aaal^is of i?ai»iaiis© for the iiffereat %w@3

is given in Appejaflix 3£f• ftee F yatio ism fonai to he .signi-

fleant• fh® pf©amctlaa

4k X '2% cross sliowecl a

of oapsuLe© in 1&© pvogmj of tlie

significant inoreas© eompayefl. to tli©
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parents, selfefi progenies of the saspeoted tetraploiS

and diploid parents dia not show any slgaifioant variation

in capsule production, fhe data pertaining to the mean
• <

number of capsules produced l^y t3se 5ifferent types are

given in Table KXt*

' Table » mr .

Cg llusaber of capsules

Types Mean number of capsules

• • 43£ 30.70

2k 28.48

4x X 2X 36.67

C.D, (5%) for eoiaparison of 4si mm « 3.11

C.D# (5%) for comparison of 2 m mid .
4% X 2x mma = 3.9S

The graphical representation of the data is given

in Figure 8.

Cb) S^as of capsule.

The size of the capsule aid not show any signlfi-

c^t difference assong the 3 types, the progeny of the sus

pected tetraploid parent showed a slight increase in size of



the eapsmle ©omparai t© th© other 2'types * ®i©, p3?9g©ny

of the ^ a ©roaa was iatsfaeii^t® in eapswX© size .

•paref3 to the parents • 'ISbe data pertatojUig to lSi©-me^ length

•and girth of eap®^©s -of the 3 alff©p©nt types are given ia

fal>X© xxiri.

S3Siise'of eapsiil©'",

Types I»©Bg®i tern#) •'•.:• ©irth ;Cam#) •-

y^\ •

4x s.6i 3.9? ♦ 0.030

~ Sx' 3.80 t 0.017

f

' 435 S SS S'»67 t ' 0-*068 a.83 z 0.iB4

32. mMiM.

®i© of s#eas countea from 10 sapstilea

eollected at rassSsa tmm each 'typ^ M6. nat show any sarlsed

aiff©r©iiQ©. !£he data f©r aiimber of seeis per 3.0 eapstil@s"

.of the 3 types m*B gimn ia Tabl© IXVII,-
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mm - TOi

O3 - Htimber of seeds

Types Itobep ©f seeds/lO capsules

4x 892

2s 90S

4x X 2x. 897

13.

!I!he 1,000 seed weight did not show much variation

among the 3 types• the date aps given in Table XXVIII.

TABLE » XXVIIl

G3 - Weight of seeas

Types Thousand seed wei^t (in ga.)

4x

2x 2.30

4x, X 2z 2A1
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!I!h0 pi?og0ny of th© suspeateS tetpaploid produeed

heavier aee^s' th.m thos© of the dijjioia and €s x Sx cross.

The seed wei^t of the 4z :& 2sl crossed progeny was found to
than

b© between^that of the parents.

^ In gen©ral| in the S3 generation the selfed pr©-»

geny of the suspected tetraploid showed sigiilficant inere^e

in many characters than those of th© dipioid and s 2x .

cross. Although there was no cjrtological variation; in th©

case of capsule production which is econoasically more impor-

tattf the progeny of 4% x 8x ^ross showed a'significant

increase over both parents, fh® progeny of the dipioid

parent was below the other 2 types in alsKJst all characters.
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BlSOPSgipil

fhe obtest of the present investigation was to

study the nature of pol^lolds in'Cg an6 O3 generatioiisj

aa ¥©11 as to study the progeny of the cross Isetweea %

tetr^ploid ana fiipioia in ..fes'aam
;

Folyploiaiy has played a major role la the

evolutioa of many plaut groups# Its iiiduction in plants

has eoasequently aequired an iiaportant posltioii afflong

other methods as m val^Me tool In plant breeding# It

aust however be eoiaMH©<3 .with other methods for aohieving

speoifie purposes#
I

In SiSSSKEi tetraploiiy has .been laduoed by

Hiehharia ana Persai (i940)j 'tari^aa (1940), febayashi anfl

Shiaasaura Cl94S), Srivastava (1936) and lair (1965). - But

the percentage of tetraploias recovered was only siaall ia

these cases•

]

iair ,Xl965) observed glgas characters ia the

plants. But the fertility was low and there was no

inerease in the oil oontent. However, for the present

Investigation, the seeSs obtaiiKjd froa the sn^peeteS

tetraploids of 03^ g^n^x'atidn, have been carried forward#
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In the present investigation, in the Gg genera

tion one plant was observed to be a suspeetsd tetyaploid.

But later it was foimd to be a sectorial polyploid. -^1

the other plants wera diploids. Further» the sectorial
I

polyploid on selfing gavo rise to only aiploids in th©

C3 generation, progeny of the cross between this

sectorial polypiolcl ana diploid also tiirned out to ^

diploids.

The results of the present investigation indi-
n

j ©ate that the Cj^ tetraploids obtained by Hair (1965) were
not genuine totraploids. She tetraploid chromosoEKs nuaber

(2n =5 52) shown by some of thea oay b© due to its branch

or sGctorial polyploid nature» Q3 reported by Sen and

(3heda (l968> in blaclE gram.

Th© gigas characters shown by some of the Ci

plants may be due to the following reasonst-

The plants £jay be periclinal chimeras with Sx

inner core and 4x outer layer as reported by Pal> Ramanujam

and Joshi (l941) in Chillies (Gapsicma Bxmvm^ L.),

Baker (1943) in potato and Bhaduri et ^ in Corchorus

glltelMS*
I

Muntaing aM Runquist (1939) la their studies

on Fertula EyjR3t;.msla and Loliai mssmmi have showed that
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colchiclne lias got a growtfe stimiilatiiig action teaides

indueiog polyploidy. Out 16 differeat plaflt species

tpeatefl with solehielne^ they have observed chrososoiae '

doubling- ia osily 3 @p@cie@« Sueh'an actioja of oblohicine

on th© g-rowth hovmneB hm been reported by Havas Ci938).

BgmiBaMfflQuS£-SSMs ' '

•fhe M •t3^©s of •seeds fma th© suspeet^ Qj.

tetraploi^s Sid not show •any aaplsei fliff©reno© in, germina

tion coapar.ed to th© diploicl» Sae pereentage of gorairiation.

of the 14 seed tj^es j^angefi' from 42'-6X ¥hile th© diploid

showed 65% of •geraiimtiOE. Su^ a,high g©rfflinability of

seed fiPDm tetraploicis was reeoraocl by Eobayashi aiid

Shiisaeura (1949* 19®) aiicl Si'ivastava Cl9S6) in the sas©

eropf Sunau arid -Shariaa Cl9S6) in gorehorns olltorliaaf

ma aen and Gheda Ci9SS) in'Mask gram.

fh© eoiaparati¥ely higher percentage of g©riaiii®ti©n

in th© Gg generatioa ©ay be du© to th© smaller maabsr of

diploid gasietes fertilized. Further^ such tetraploid seeds

might not have geraiisiated. Only the seeds developed from-

th© normal, haploid gaaetes are seen to b© geriiinatoci, ^as

only diploids mm seen in the progeny.

In th© O3 generation' also only diploids %fer© seen

ia the progeay. fhe gerainability of Cg seeds was comparable



- ?1«

to tto aipioM, fh© seeds from the" tatrapioM x aiploid

cross sliowei even •& .higlier percentage of gemination thsaa

the aipi0id» Sh©' progeny of the cross was fouM to be-

all ^tpioias^ • ,

fh© higher peroentag® of germination of t3i@

©rossed sse^s -may te cM© to t^e extra vigour obtained by

QroBS pollinatiOEt ^ i@sam© is a natwally self pollinated

plant. ,

In general the gm^tli rate of the suspeetecl %
t

tetraploids sSifl not mry lasMceiiy, fro® the diploifi. !Ki©

types 3 and 3 of CJg. generation were more vigoinsus than the

iiploia insplte of their early retaraation of growth.- „

Similar results were observed by Hair (1965) in the

generation aM by Srivasta"w^a C10S6) in Og generation of the

same erop*

The pmgmy of the snspeeted tetraploid

e^ibitea siailar vigorous gro^jtJi in the O3 generation

eoiapar©^ to the ^iploia. fhe progeny of the tetraploM x

diploid eross vere' intermediate to the parents in, gr0%?tai .

rat©I as reeordefl in.siailar eases' by Me-Glintoels (1939)

in mMf RmmuSm (1937}^ in Orvza mMim and by

Kriahnaaoorthy {i963)'in Qotton.
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Hi© suspaetsd Gg tetrai^loMs and the psrogeiiy ia

<33 gesiex'atioa, •'as ^eli as the pmgony of th@ tetraploii x

diploid cross showecl a signifieaut increase i» the prod.uc-
\ .

tlon of branches con^-sred t® the 'fliploifi. la aixtotetraplolds-

of Braasiga' olegaaeae# Tm&on' Cl961) has recordea similar

profuse bi'aaQhttig nature. •

Eventliough 1^©' progeay of •Kh© susp©etad

'tetraploids ifi aM O3 generation as ¥©11 as the progeny

of tetraploid 3£ diploid eross wer© all fjroved to be diplold^

this vigorous gro^h and profuso brandling may be due to

the following reasoms-

ISie progeny ia Cg and C3 generations ®ight have .

inherited the irigorous growth habit of the generation

plants.

Due to cross pollination the progeny of the

tetr^loid x cliploid cross might have obtained some ejctra

vigour# The intermediate nature of these progeny of the

cross In charaeters like hei^t say be due to the expression

of qmantitative oharaeters~by ^e whieh is usually

intermediate to the parents.

gi8©_ani,_distrlbiition...,.of atomtB

IJhe nusaber per unit area and the sine of stozsata

of the suspected €2 tetraplolds and the progeny in C3
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generation as well as the progeny of tetraploid x diplold

cross were not slgnlfloantly different frofij ttias© of tli©

diploidi

Her£oh Ci9Sl) has recorded slailar results la

tetraploids of yilloaa. But Oraner <1941) In Manihot

utilisslagii. I,anghafii (1942) and Srlvastava (1956) in sssaBie,

Eumar aM Abratiam (l942) In Phaaeolas radiatus. and Knight

(l957) in "BnQobroHia coeoa have recorded results contradictory

to the present observation.

Ihe dlploid nature of th© progeny of and Cg

suspected tetraploids (except one sectorial polyploid in

Cg generation) and that of th© totraploid % diploid cross

may be the reason for the siiailarityt in the size and nuiaber

of stomatay with the diploid.

!Phe progeny of the suspected and tetra

ploids and that of the cross between tetraploid and diploid

did not show significant variation in leaf area and thicknessi

compared to the diploid.

The results were in contradiction with those

obtained by Richharia and Persai (1940), Shimamura and
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Kobayashi Cl945)j BXtd Nalr (l96S) in Sesarae* Kuiaar and

Abratiam (1948) in ghaseolua radlatus^ Tandon and Bali

Cl9S7) in ^Missels* Vakili Ci962) in Musa. Arnmal

(1962) in Mvaina SSmmMm* sobti (196S) in ?fanta

ma Vig (1964) in ssogalioidea. In

these cases the tetraploids possessed large?! ooarsert

darker and thicker leaves than tlie diploids.

Si© contradictory resiilts in the present

investigation may b© duo to th© diploid nature of progeny

of the and Cq suspected tetraploids as well as that of

the tetraploid x diploid cross.

On an average 7-10 days delay in flowering

ims noticed in a few suspected Cg tetraploids compared to

the diploid. ^e progenies of Cg tetraploid ami tetra-

ploid X diploid cross took 3-5 days more for starting

flowering thai the diploid. Randolph (1944) observed

prolonged vegetative growth and delayed flov/ering in

autotetraploids of- niai25e. SiBiilar observations were laade

by Tandon and Ghinoy (l950) in Aaaranthua blitum and

Srivastava (l9S6) in ses^ae. But Kovac Schneider (1956)

observed that the tetraploid tomatoes flowered at the

smia time as the diploids.
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Cg tetraploids aafl a© pjpsgea^ ia C3 geiiQFstioii as well as
the progeny ©f th© Gg t©t3?aplaid x diploid erossf was

slightly aore than ^at of 'th© diplpid# Flower siz© in

thes© eases» also showed a slight iacTCase than the diploid*

Parthasarathy and ICedsniath' (1943). observed that aut^tetra*

.pioicfe of. many erops produce bigger siaed flowers in large

narabersw Sijuilar ..observations were also aaci© by ¥i3«e3wara

.and Chimiappa (l96S) <l940) in

Qotton^ Kobayashi and-Shiiaaiaura (1949, 19Sa), Brivastava

(1956) and Hair (19^> in sesas©i Sen end Gheda C19S8) ia

blaek great A (1^66) in raethra, ^ E^ianuSaei

(1937) in atttotet^aplolds #f rlo®.

fh© slight increase in the nmiber of flowers

prodBoed and in th© sia© of floral parts observed in th©

pi^ogmy of the suspected 0^ tetraploids and th© pro^ny in

% generation as well as the progeny of th© t©trapl©id x
diploid cross say b© duo t© their vigorows grwMi habit*

as no genuine tetraploid uas observed among thea.

csy^f^lc^^lQa?. Qbservatian ••

fh@ meiotic bcdiaviour of th© ®xisp,©oted Cg tetra-

ploids, and the progeny in G3 generation as well as th©

progmy'of the Cg tetraploid x diploid cross, was found to



Hii.

•b© aoraal reseabling tfcat of i&© diploii • In on© plant ^

of the (% geaeratioa few poll©!! so%ep cells vlth th©

tetfaploM ehi'oaosQgi© aiiabey-C^a « £^) \jm observQi#

Ber© ala© th© anaphasle sepas'atloa was ^iioriaal ie» 86/^6#

Bat lat®y ^is plant was t&vM to te a seetorii^ pol^plold

as- pollen aothej? eells %fith aiploM ohpoaosoa© awmhej?

C2a 'a' 8-6) was als©' @^is©yv©i. ®ie aelf^ pipogen^ &f this

soetopial p@l2^l0la in % geaeratioai as well as '^e

pipogeny of its with iiploid wr© founa t® consist

only of dlplolcls.

i

BaiausiOfi anfl I»evaii (1939) observed c1iploi4 aM

tetraploM SQGtoya in the sa®© braucjaa or even in tdae sam©

tloyim Im the oase of sug®P te#t»

AftoJP sttiayiijg 'tti© csolchlcla© tee&atqu© i»

blaek gpaHf Sen ai^ ,C5ieaa Cl9SB)f soacliMed that to

iaiueefl polyploMs mm either cosplete polyploifis* braoeh

. polyploias oi? B©ct0}?ial poiypl^Ms. lalr Cl®65) observes

c!hi*omoso®@ aoTibllng In a few plants of Cj^ generatioii of

S©9E!% • '

Horiaal ajiaphastc senaratloa ia autetetraploMs

was observed by Ki;^ia aM Sharaa C19S6) ta
£

Vlsweswara aM Ghiimappa (1965) ia SM£^
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1Ki0 apparent i»©v©$»sloii of the progeny of Oj,

tetraploM to fiiploM may h© aue t# th© following reaso*^#- •

fhe suspeeted tetrapioids of S3, generation may

m% genuliie t©trapl@i^a#; Iii3t@ait sQ®© theia

ha've l)0.©ii perieliaalfplQid chiiaera#' Gansequiantly 1^6 seeSs

oolleeted from such pXaats pight haw aoasiste^-©f only

aiplold ae®,d0« HDiae of tlm €3^ •tstraploiis aay mt he

Qomplet© polyploids • , tBiey iai^ht be seetariai or •i3raa<^

polyploids» fhe. seeds collected frsa "suoh pleats eoiildl

poasibl^^h© a siistur© of tetrsipl^ti anQ dipX©i4 se^ssf of.
which oaly diploiS seeds might have germiaatefi in th@ %.

r

ge«©rati€iii... • =

gl,ge.. .aac1_,at®Jg£lity '

A~f©w ot th© s«0peet©a (% tetraploid possessed

largssr poll©a graias eosparei to th© diplold* fhe selfed -.

progeny of the % t®traploia m& the progeny of its Ĝross

' -with aipioia also had bigger pollea grairis thaa the aiploia.

•I*arg®r. aise of pollen in autot©traploids' has .

been recorflea hy Aain (i940> in eotton, Pal, Baaaiiujaa-and _

Joshi (1941) ia Capsicum^ Parthasarathy, K©a@rnath <104S),
Si'ivastaifa <1936) aM Hair (l96S) in sesaate sM IMim

in



-78-

Hair (1965) observed in the

pollen sterility raaglng from 31.91 to 43.91%, On the

other hand in the Gg generation pollen sterility ranged

froM 3.62 to 12.34^ only. In C3 generation it was only

S.3%. Sfce progeny of the crbss between Cg tetraploid and

diploid showed a sterility of S.1%.

There exist a great deal of diversity regarding

the pollen fertility in autotetraploids, Fertility

comparable to that of diploids was reeorded by Saajuson

aiMl I<evan (1939) in sugar beetf hm^m (194S)| Kohayashi

and Shimaanra (l949> 1952) and Srivastava (l9S6) in sesame,

and Sen and .Qieda (l9@S) in black gram. KunOu and Sharma

(19S6) observed in the case of autotetraploids of Corehorua

olttoytufly even an increase in fertility than diploid. A

similar instance was reported by Vis'^eswara and Shimmppa (196S)

in ssagjBbszs#

On the contrary considerable reduction in

fertility of autotetraploid waa recorded by Palf Hasianuja®

and .Toshi (1941) in Cap^icuia s$mm» Parthasarathy and

Kedamath (1945) and Kedernath (l9S4) in sessffle® Chopra and

Swaminatliaa (i960) in watermelon and !%hra ^ si (1966) in

fgptfolium foenum^graQCum- Very lov fertility was recorded

in the ease of the progeny of tetraploid x diploid crosses,
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by Mortega and Futeifaiima C19SS) ^<3 Baaanujsw. C1937) in

.Pm% saMsa*

Si© high .f©:ptllity @f the progeny stiiii-ei can

b© attributes to tii© ©pfieriy B©ie>tie bsha^oui** ffli©

^pFogeny.;; eonslsted only' of diplQti ©seept om seetori^

polyploii In the Cg g©aerati©n* Even iii t&at plant aeiQais

was iiDriaal# Slight iM -Btei^iiity In soa© of th©

plants say be iiie to th® ppessene© of mm laueleieli la
\ 1 , .

tbB microspofesi m. mporte^ by Kmrnsf MW^m .(1940)

mS. Haip "(1968)' i» sesaae#

fhe lapger sia© ©f- polleri g^ain ©ay be 'due to

th© larger pollen aotli@.i» G©ils us s@qov&,&^ by Hal-r (1965)i,

The progenies of the Cj_ tetmploids were possessing aorpho-

ls3giQal fQutmm of t®trapl€»iiS| ev©fjiMhi©iigh tli©y wer© ha^iag

@«ly ilpioid ohroi^saosie'nmlser (gn a 26K

•ogQs^iii^ tQti>aipi!aia...Mia ,ai,piQ.ia

Only -tSi© 0TOSS betweea the Cg t^traploid as

feaal@ pareiit aiii ilploii m aal© parent yielded viable

seeds. la th©.reeiprosal cross C2x ^ % 4i& only

shrivelled airt non-viabl© seeds were ©btained*

Simile reswlts r©<3S>rd©d by Sriirastava

(1956) in s©saHB bM toya® (i960) in tea#
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The failure to form viable seocis in the

reciprocal cross (Sx ^ x 4X laay be clue to th© glow

growth rat© of diploid pollen tube of the Cg tetraploid.

Bv©n th© cross 4x ^ x «f jrieldefl oalj f@w
aeeds# Mien these seeds were sovna and raised with the Cg

generation it was observed that the progeny consisted only

of diploids, instead of trlploids.

®ie tetraploid parent in 13i© cross was found to

be a sectorial polyploid producing botto diploid and haploid

gametes* In the cross only the haploid gametes sight have

succeeded in developing into viable seeds* The 3x embryo

and its endospera produced by the ft^ioii of diploid and

haploid gametes might have collapsed in the early develop-

mental stage# As a result only few seeds« ^lidii were

diploid, were obtained in tiie cross*

getting, an^ yl-gM

la the Gg generation the number of flowers

produced and capsules developed wore proportions^, and this

progeny did iK>t show any significant difference In capsule

setting and number of seeds per capsule, as compared to the

dipXoid* But the capsules and seeds produced by theci were

slightly bigger than that of the diploid*
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The progeny in G3 generation^ as well as the

progeny of the cross between tetraploifl aiia diploid did

not show significant clifferene© in flower production

eoEipared to diploia. But th© capsule setting in the

progeny of th© cross has sho¥©d a significant increase*

Langham (1942) in SQsame observed no difference

in capsul© sotting Mid seeds per oapsulsj between tetraploid

and diploid. But the capsule and seeds of tetraploids were

larger th^ diploids* Similar results were obtained by

Kobayashi oM Shimaaura (l949t 19S2) and Srivastava (x9S6)

in sesame*

%e larger size of capsules aEd seeds of the

suspected Sg tetraploids and progeny saay be due to the

vigorous growth habit and other morphological features^

since the progenies were consisted only ©f diploids,

^^le increase in capsule setting in the progeny

of the cross between tetraploid and diploid may be du©

to its lesser susceptibility to the caterpillar ASdilsasSiKB

afttalaunalis* which attaiclfis flowor buds also*

flair (196S) after studying the generation

has concluded that colchicln© technique in iraproving sesaia©
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'srop U mnBld©mhly Umiteit ••Aftei? stodylag ttie p3?0i©fl|r

•of Mid % 'generatlQasi it' is se©a '^atf" esTOiitiiOughi

thtre is BO aombltfii ©f eliromosoae nOTber,. there ar© son©

proaisiug t^f©s ia Wi&'€q gmmatl&n idildh poBBeks go©d

©ccaieate qiaalltias l|k@ bifg©B .'Capsules and seBiB compared

t# a^riaal •®it© pmgmy #f tli® otoss b©tw©ea %

tetraploM mi diploia, ©v@Bt!i0tt#i mre iiplQiiSf

•li-aire Bhmm, mm&- ©seeas vigo^ -thm itploM and also

less©? sttsseptl^ility to th& leaf oaterpillay.
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fh® present iav^stlgatioa was imSertaKen in

the Agrieuittiral Botany of th© AgriottltaraX

Sollege afjfi li©3@arch I^stltutej, feXlayaaif, with ^ vim to

• stisay the isatiire of in. Ifee- 0g-jma '% geaerationa
ot iBfilstiSs as w©li as, to study th@ progeay of

1^6 erisss l36twe©a Gg tetraplQid aM aiploid# '

S0lf6d see^s froia th© suspoetedl tetraploia© of

•-Gl generation studied, by Ifalr Ci96S) mm., carried forferard

to study the generation# Heeiproeal. erossas w®r©

bei^esa Gg tetrsploisl ai"^ Slploiil ani the progeay was

stuaied aloag with 1^© s©lfe«a progeny of th© parents^ !&e

aarpho3,ogical aM 'aytologiasl behaviour ©f th© prag©H^. ©f

th© aaS 02 t^t^aploiis th© pregeny of th© sross mm

@tudi@^ sinQ aiscmssi^.

Evid©non93 fr<3B iai@ pvmmt investigation

revealed that the smpeetei tetrapioids gave rise to

only diploiasf ©xeept for th© pr#3©ne@ of om sectorial

poXyploia, in the % gemratioa^ Shis may be either €ue

to th© faii'iir© of diplois gametes funotioa ii^©rijaJ.ly»
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OT Am t© tjii# of steia t© g0ria4nat0 In.

th© % ^ \
:

Iwtliow,^ .fell© % geaeratiGn plants ili ast nhma

^lii?0ttoso-s0 nmh&$ Itity possQssea mi^lioXogieal

0liapafft#ts t$s® aittiiar -esip© mB

in'ssa# of llie Qg,g&mmtiQn plmt& also# . •
- , • • . ; ' • • • - •

fills maf b© due "to t&e gfowife stimi&attng aetlsia
f ' . *

-Of mmmtmti&n sf ttal^isine BoXntl^n^ spgupt

fro® tafittttifif. .pol;^pi©My« ''•Softssqm©ata^.y s@Ms imm sm%

' s^apeet^i t®$i»apidlis gav© I'l.ae to only iiplslts 4tt tha

f % g®i©3?atl#t3. • ' •

ftattt?© of ttm pmgmf &$ %li@ suBpmt^-

C|̂ af^: Og tefesp-ioiia- mA. tli©' s@et©pial poiyfiQia aatw^e

ssf .Qie-piaat ia -nias",: aoaflpmei by ©^.loglcsal

®x®ateat£tii #ff .p#3.i#a eeXla at la' '

3a@t#2?l6i. fcillttt i!io@i©]r eails «lth hQth t©'tra-

fli&li CSa asj i$n s 36) etoaasoa® ati^bws

mm ©bsQfvfeif ¥li©i*aas la all-tto©' otMes? plants ouljr ^ipl©ld

QhvQmmm@^^ ambei* « SS) was QhB&mMm

Ifee- Gg t@ti?api0ia was erossefi ^©©ipFo- ;

liit^ tfee ^pl©M, felly th© gposs ^ %'2x ^ yielded
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viable seeas# fhe reciprocal cross (Sx ^ x 4x yielded
only shrivelled and non^viabl© seeds. The viabl© seeds

w©r© raised along with the selfed progeny of the parents•

fh© progeny of th© eross was found to be diploid instead

of triploids as expected > siid th© progeny of the selfed

seeds of the Cg sectorial tetraploid plant also was found

to Is© diploid*

Evontaiough no tetraploid dhromosome numbor was

observed ia progeny of th© ans2 Gg tetrapioids

(©seept ihe single seotorial polyploid ia Qq generation),

tabier© were some promising typos with good eoonomic

characters like bigger cap0u3.0a Q»d seeds compared to the

normal diploid* ^ere was no reduction in fertility and

many of the % plants wsr© showing profuse grwoth habits

with bigger capijules and seeds. Branching^ flowering,

capsule productiont jrield of se^ds and weight of seeds

were found to b© superior in these plants compared to the

aoraal diploids,

2^© progeny of the cross between th© Gg sectorial

polyploid and diploid were found to be superior in capsule

production, than both the parents, and also superior in

©any characters like branching, growth and flower production

compared to the i^rraal diploid* This type has shown lesser
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susceptibility to tha leaf caterpillar^ Aiitlgaatfa
fiatBlaunalis.

It was concludea "ttiat the effect of colchieiae

ixi iiJducing polyploidy in Sesemuni Indlaum was mt siibstarj-

tiatea by th© ©bservaticsns maa© in the Gg siiid % generations

of the present investigation# However the progeny of the

Gj^ tetrapioida resembled the autotetraploids Esorphologically.

On© plant in tAi© % geheratioa was found to be a sectorial

polyploid with tetraploid anfl diploid sectors• fhe progeny

of the cross between Cg tetraploid and diploid exhibited

excess vigour in Capsule production and also found to be

less susceptible to th© leaf caterpillar# Tkm promising

types of the Gg and Oq generationi as well aa the progeny

of th© cross %^ich show better econoiaie characters than the

normal diploidi are worthwhile to be tried for selecting

better types of sesame*
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APPSMDIK « I

cg

Analysis of vaFianae for the height of plant

Source B»S« D,F. Variance F

fotal S,396.87 S9

Block 46S.I4 3 154,04 1.91

Types 14 ' 110.81 1.37

Error • 3,383^41 • 42 ' 80.S5

AI>PEKDX3(; > il
t'.

' Cg G1NEM1JI0H

itoalysis of variance for th© thicimess of leaf

Souree s.s. D.P. Variano© f

Total 8,099.00 1499

Types -•3,825.15 • ' 14 2-;^ .31 94.6 *♦

Error •4,283.85 1485 g.SS

** significant at IS level



•AFPENDDC * III

•Gg QIMMflOH •

Analysis of varianee for the nwiber of stomata

Soure© S.S. D,F. Varisfflie© F

Total 3,140.51 1499

fypes 241,41 14 17,22 8.8-*♦

Irroj? 2,899,30 1485 1,9S

** Signification at »1^ level

•V ••

•

•

ikPPEHDIX «

Q2 &1H1E4TI0S

Analysis of varieace for niimbep of flomrs

Source @*3 • ©•F, ITariance F

Total 16,607.32 S9

Block 399,67 S 1S3.SS

Types 4,792,92 14 3^ ,33 1.2S

Error 11,414,93 42 271.78



'f-

APPEmxK - y

Gg QEHEMTIOK

Analysis of vari^c© for jsollen size

Source S«S» D.F, Variance p

Total 1,520,39 1499

Types 148,83 14 10,63 11,35 **

Error 1,371,56 1485 0.92

*• Significant-at 1% level



Treetffients

^PEWtx - vy

<Jg SEfiEMIOH

Pollen sterility

fable

value

Type I vs control 0*028

Type 2 vs eoutrol 0.067

Type 3 vs control 0.^

Typo 4 vs control 1.2S3

Type 5 vs control 1.252

Typa 6 vs control 0.778

Type 7 vs control 0.4S6

Type S vs control O.OSS

Type 9 vs control G.001

Type 10 vs . control 0.171

Type 11 vs control 0.8SS

Type 12 vs control 0.031

Type 23 vs control 2.351

Type 14 vs control 0.143

Value of a 3.841

Hone of the cllfferences are significant



Cg seiseation'

Analysis of vari^c© for the amber of capsules

Soiu'ce S.S. 15 .S-. Vapianee

fotal

aiock

fypes

Error

11,340.51 59

9.71 • 3

2,733.00 14

8,695.80 42

3.23 /I

195.35 L 1

204.66

APPEmiK « mi .

Cg GEMBFiAflOH

Analysis of varlansQ for th© niuaber of branehes

Source s.s. B.P. Variane® F

Tot^ 110.66 59

Block 3.65 . 3 1.23 1.12

Types 38.75 14 2.76 8.S3 *

Error 42.40 42 1.09

♦ Significant at 5% level



APPEWSIt * TK

Gs QBRBHATION

Analyais of variance for the height of plant

Soure© I3.F. Variance P

Tot^ 4,034.14 47

Bloc5£ 1,016.93 7 14S.S7
/

Types 780»1S 2 390,09 6.62 **

Error 2,237^03 3S S8.86

*« Signifieant at 1% level

APFEiDIX » 3C

.' C3 OiliMTIOH

Analysis of variane© foi» the thickness of leaf

Source s.s» D.F. Variance F

Jotal 3,399.92 599

Types 371.1^ 2 186.81 36.64 **

Error 3,028.30 597 S.07

** Significant at level



-3^
'r~

APPEHDIX ^ XI

03

Analysis of variance for the naaber of stomata

Source S.S. B.F. Variance F

Total 1,350.00 S99''
•

^.1 fypes 289,04 2.
r

•144.52 81.64

Error 1,061,36 B97 1.77

** Significant at 1% level

•

ApmrniK - xii

C3 GBSEH-4fI0H

Analysis of variance for the numl^er of flowers

Soiiroe S.S. D.F. Variance F

fotal 8,S67«70 47

Block 3,108.66 7 444.09

Types 165.46 2 82.73 1

Error S,S93.S8 38 147.20



11^.-

APPSHDIX - xni

03 GEHBHAflOH

Analysis of variance for the pQllea sisse

8@uroe S.S. D.F. Varaac® F

Totc^ S97#S4 599

Types S3.12 2 41,S6 48.33 "*=*

Error 514,42 597 0,86

Significant at 1% l©vel

''iPPEMDlX » Xiy

C3 QfflEMTIOH

Pollen sterility

7^ Table

Sypes 15^ value

'4X vs 2x 0»828

4x V3 4x X 2x cross 0.026

2x VS 4x X Sx cross 0.456

Value of « 3.841

Kon© of the values are significant



•It

tPPEMDIX - jg

C3 GSHBBmOH
Analysis of varlanoe for tha niEitjor of capsules

Bow?m BS* •I.F. toiaae®

Tot^ i,261,54 47

%l0Qk . 371..X1
S3as

'Ifypes 305*89 2 152,94

Error 5M.S4 3B IS .,38

9,94 **

. ** at le^l

•' APPBtiDiK » xm

taalysis of variance for the nvwibe? of branches

ionpe©

total

Bloek'

fyp©s

Brroi"

:S,S,

52*84

4,26

2.0-,;ia

28,?S

B,f, Parlance

47

7

2

-38

0.6

8.91

0.?S

** Signlftepiit at 11^ lev©!

F

13*81
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iCa)

lib)

2

a

4

5

6

? •

: 8

1

2^8

9

10

a.i-3B

14

(a)

(b)

(e)

15

Ca)-

. (h)

htBT OF BAUSmflOflS

Bat© of grofMi "' Cg generation

It

M©aB telgbt of plants « Cg 'generation

Mean aumteF. of h^mehes • <% g©i3©fatioii

Mtrobei» of flmers bM eaps'iiles -
Sg g©a©3?atloji

Hat©, of gp®wt5l% • C3 generation ,

H©aE Might of plants » % 'g«@ns2*atio?i ,

Mean mmher^ of braiicli©s « 'CI3 generation

Umn mmtmV' of timers aadi" capsules •
C0 geiierattOB

GeiSQ^al -vte-w of @:see:?i!ieatsil- layout,

Corapffirison of €g geseration types

la leaf shape - •generatioa

figoj»ous growfe'habit - % plant

Comparison of flwe^r sis© - % generation

Sytalogloal obsef'ifations > •

Anaplias© •» I Gg ^eetopial t«iti?apl©id

Metaphaae I *'

Mploten® Progeny of the 4% s gx ©r®ss

Oo^arisQii of s©©is fa?sna th© i*©eiprooal cross

4}c §" X ^ .
2X g 2£ 425 «/ '
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16 CompariSDn of parents and progeny of the
Gross betiifaen G2 tetrapiold and diploid*

17 Comparison of flowers of Co, progeny of
the Cross 4x s 2x, and normal diploid.



FICIUjm 1 (a)

hats op GHOWTH of C2 TWEQ (TYS'ES 1-7)

AfID COJIfHOL (TYPE IS)
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FiaUHE 1 (b)

RATE OF GHOWTH OF Gg TYPES (TYPES 8-14)

• AMD GOiJTHOL (TOT 15)
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FIGUHE 2

MEaH HEIOET OF Cg PLANTS
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PIOUBl 3

MEM HIBIBEl OF BMCHES - % Pi^iijfTS
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FIGUaS 4
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»JI MISER OF FLOmaS Aim aAPSULSB Og PL-MITB
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WlQUm B

HATE OF CtHQl'im «. C3 GEitEHAflOH
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MEAN HEIGHT OF PLANfS - C3 GESEHATIOH

WmmE^ 7 -" :

HEAH IIHIIBEE OP BBMCEiria, - G3 OEflEHATIGH

FIQmiE 8

IffiAH NtSffiER OF FL.OWERS AHD CAPSULES - Gg GBHBRATION
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PIjATB I

GEHERAL VIEW OF KiE ESPEEXIIEN'rAL PLOT

PUTB II

eOMPAHlSON OF Cg fSPES (1 MB 2) WITH GOMTROI. (15)

A.



,/! ' n •_^- e/ ^4'-
j, . I -'-\i'

, "4

r.'ij\^p.
t -jt ».

1 1-^

|r

4«

ft

plate I

ass

%

PLATE II

•fg- ^ -.>?•>
- t./' i-'« '

r

i

. * ^

' 9^

;!S?iSi^Wi
•/- ji >^*'

~w"ji>»^T->i

-v ••

»i

' f"-:i
fftSSftsSffiSa®

m.'5 -!

, > <yi \ >

aft-sfSi;;
i'

'"L V
1 ?v^ .

A- i ~: -

'•i ""4
%i

-

%/i •• •;sX-i",S

^s->t
}r
,'-4 "^rt:

K> ^

"•£' '
• ••

-••i- _- r-.

CtfC'i'i-"'''



PUIB III

COMPARISON OF C2 (3 AND 4) WITH CONTROL (15)

PUTS IV

COMPARISON OF Co TtPES (S AND 6) WISE CONTROL (15)
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PLATE III

NT
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PLATE IV



PUTS f

c(»(PARXsoii CP Cq mm (7 m a) vm Qmmoh (is)

PLAIB VI

COIS^AHZaOH OP Co HYPES i9 MfD 2D) WISH COKTHOL (IS)



Pi-ATE V

M

PUTB VI
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PLATE VII

COHPARISON OF Cg TYPUS (11 AND 12) WITB CONTROL (15)

V'. ,

*-'-1

PUIE VIII

COMPARISOH OP Co T2PES (13 A!iD 14) WIIH COIITHOL (15)
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PUTE X
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PLASIXI

COHPARZSON OF FtOUBB SIZE OF Cg TITPBS (1, 2, 3 AHD 4)

VZfH CONTROL (15)

, 4

'• V

^

.••••• -i .r ' . .

j

i ~

' s . • , . ^ • 1 •

• -Ir • -

PLATB XII
1

coMpARzaoH or nam size op Cg tx^es (St 6, 7 AND 8)

WZTH C(®TROI. (16)
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PLATE XIII

' - 'i. r-'S

- , 4- ' ' V >

COMPARZSON OF TLCMSR 8IZB OF C2 7ZPES (9, 30, 11, 12, 13 AND 14)

WITH CONTROL (15)

FLAIB XIV (e)

ANAPHASB - Z OF THE Ca TBTRAPLOID fflOWlNQ

86 G&R(»l080iiB AT lACB ?OLB
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PUTE xrv (b)

ISTAPBASB « I SHOWING 13 BIVALE?iTS Di CIPLOID

PLANTS OP Cg GENERATION

plate XIV (c)

DZPLOISNB STAGS SHOWING 13 BIVaLEHTS IH DIPLOID

PLANTS OF Cg OSNEHATION
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PLATE XIV (b)
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plate X? (a)

SBBDS PROM HIE 4x ^ X 2x CROSS

In the centre (P^) viable seeds obtained are seen

PI.ATB X? (b)

SEEDS FROM TBS 2x ^ x 4x ^ CROSS

Shrivelled aitd nonviable seeds obtained are
SMn In centre (P^)

^ ' ti. JT*
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PLATE XV (a)

PLATE X? (b)



platb m

CQMPAaiSOH or C3 PLANTS (2) WXTH PROOEHY OF

<m08S BETWBEH 4* X 2* (6) AND NORMAL DIPLOID <5)

PUTS XVII

COMPARISON OF FLOWERS

1* flovmra of th« plants.

2* Flowers fpon th« progeny of the
C2 tetraploid x dlploid cross.

3. Plovers of normal diplold.
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