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INTRODUCTION



• imRomcTim • •

Sesame (Sesaomm indlQum L.) is an importajit oil

seed cpop in India j, grown in am area of about 2#4 millian

tectares produciftg @»3 million tomes of seed aimuaily.

It is the iaost ^•^idely cultivated annual oilseed m'op in

Kerala, ©ccupyiiig ^ area of 15000 hectares wlt& an annual

seed produetion of nearly 3809 tonnes*- Sesame oil is an

Important edible oil vfith high quality and stability.

Sesd contains. about 50 to 55 percent oil- and about 25. per*-

cent protein. It is also rich in ealGiu®g phosphorus and

vitamin Er

In. Serala», traditionally sesame i.s cultivated in

the summer rice fallovjs as a catch crop. Attempts are

being aad@ to increase sesam© production tlirougfe its

cultivation as a pure crop in 'uplands and- also %b a floor

crop in coconut gardens diiring the rabi season.* Suscepti**

-bSlity tO' diseasgs and droufht is the most important

probletB facing sesaae cultivation in such -new environment.s*

Natural variation for resistance to stress conditions is

rather litaited in the. cultivated spe.cies. Se.sa.atam

aalabaricutn. the common wild species in the state "shows
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tolerance to drought and most of the important diseases

affectlxig the crop* fhere is good seope-'for utilizatiOE

of this species for incorporation of it*8 resistance genes

Into the <sulti"vated species •;

A niamber of interspecific crosses \^ere attempted-

in Sesaminfl* But only a fe'w of them produced fertile

h^rferid.s. leproduotiTO isolatioii mechaBlCTs such a.s

incompatibility, hybrid inviability and hybrid sterility

have been reported la many of the crosses« A study of the ,

interrelationship and cross compatibility of-ge itidlcua

"w-ith S. malabaricxiia is an essential primary step for.

obtaining success in hybridization, PrelltBinary studies

have indicated 'that the two species'are' noncotapatl'ble.

Eeciprocal crosses have to be attetapted and the mechanism

involved, in their genetic, isolation has to be fully exposed,#

Hence this- study proposes to critically analyse as follows

the reasons for seed failure in crosses between S, indicua

i.* •Bialabaricuffla

1. Estitaation of capsule and seed set in interspecific

crosses.

2» Study- 9f the role of polllaation in capsule and -seed
1 ' • "

development..



3» Study of the jiature and pattern of seed deyelopmeilt

- fQliotfiiig cross pollination® ' ' >

Am understanding of the nature and severity of the

barrier to gene exchange between the sp@eies .will

enable us to adopt" suitable methods .for overearaing the ,

nsneompatiMlity and achieve interspecifle g^ne transfer

and thereby x»/lden the scope for stress resistancje breeding

in s^satae.
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-fli© genas Sesaiauii teslsttgs tit ra-ij.!/•.J^Staiiaa^a#;
• ' ^ •

wM©& eoasists af, ©aly 16 genera. It was 'deferife^i fef - .

Lianaetis ia **i©iiera Plantarw®.^' daririg 1:75.^#- aaiae

«,S0S^m®" *^s Hipf.Qoi»at©t fra® tUe Amhio

It is-a genus ©f atinmal sr ^eFemiml,-m

•Q^€5'$asi.aiially shni%& in tn® wax*ai©r j^egxons of Af.ficja.,

' Asia aai Mstralia 19^11 Rgadle^,. If$3)#

laiteratttre ©a'^rigia?- elasslficatioa? ixi cnptcifi'S

aod" intergenerl© •eross^s' ia -segame and oilier' ©il* •

mM c«ps- witli empiiagis on t^e-barriers .ts'

Itagf:' leea, i*e¥i0wei aai pres^ated. - , , '

• mm. '• . ; .

fliere are _a, nu«iteef» o£ re|?oris "tfee timf stti

plaee of c?rigi»-g tkt a».e®s%ral sfe^eies, aail msia of

eyalmtioii of sesaa©^ Bast -fadles, Irndia,-@ast aa4

: Africa' Ijave been suggeatsi as the p^ssill© centre^ ©f

. ©rigta'iBe eatiimi©, tSSSi Wstt^ I8t5l fmilmy n92$,-.

1951), llXteW^iiit (If32) -regards Africa'With Its: ,

muitiplieity of wild .species'as the primary •tsenti'e ' Sf



©figiii se.saia,® as# lailE aui «l'Si:paa 'Sis e^ii'fci?@.s

0.f ariglB. Wmtt C1--S93), (1951) ani 'msanuaarfl aa€

Ct95%) sQfgested a. polyfeo-pie origin for sesaiag*,-

Ii©e9rc3-iag .to.lfeir Ifehea ClfT©) It is fosslble to

itafBW <3ows' *llie f^errb-res.sf pw%0.ti Africa ^ni

Feaittsmlar Inciia. Perhaps- sesase aigiit gffivei

either Imiepeadefttly ia botft. tliese rggipua j&t Ms ©T»xgi-'

as*ls:^ $M. 011© i?©gi^ aiid- sow# t© tli®

and^Ifsdia ar@. feotaalcallF'.©OTtigu^Stts^ iiatliiig © number

speeias eommoa to. Mfli these r@gi©as. ,Be4.tgtam 'SSi

Hrnrl® (19Si). toased ©a pfe3rfe£>.eli#m.ical mai ii|9rphologic.al

ia%a •fef.getfeer^ arcsfeaeologioal e¥lci€-ii@@ coacluded that-

.sesais© arlgiJiatei .la. IMi,a.»

ffe@. fr&ggaitor o^ msam^ .Is still a roatter Jjf

t^utrmr&my# ^OmsideTing the. uM@ iistf^ifeutioa of

i' -ggaaiiflaram CS« a^heaeMM)^ its. iii »»-'
^ sstae nwiMr witto/mat "©f the .mitigated sesaatf

its "toreeiing 'teeliafid^r wltli tlie la-fettp,,. laiF.

{197§)--adirancet tliis species as the profeafele-frogenlt^r

.©•f ses»,. But; Satr (1976) reported that -felitre Is mXf

little experiiaeat^l •evite.ne© ia smpf©.iPt @f tfee, a&dve •

•pir0|jos.ittaii and stressed' fii.e aee^i far the Stud / of tli©
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probability of indicum siibsp. malabarieum as an

a$g.6estral species 't© the cultivated S» iadlcuia# ledigiaa .

et al. (1983) based on the studies on ligain content,

ehrosnosaiae number ^fid reciprocal crosses' supporfeed the

-Tiev^ 'that indicmm subsp# malabarictiffi (S, orientale

var. malabaricum) is the progenitor Of S. indicuni*

2* The- species, af g&same and their classifieati.Qa

Limiaeiis described two species of sesaiaei

S# iadistiii and S. oriental® jo.. De Gandsslle •united -them

and preferred the specific efithet indicum to orientale

(Bruce, 1953). Genus Sesamm since its first publication

has been revised fey various worl^ers like Endlieherj^

Bernhardi, -i)e Cahdolle, Bentham and Hooker, and Stapf

dividing it into subgenera and sections based on morpho

logy of leaves .and seeds XBruce, 1953| Joshi^ 1t61)e

,Ia Hooker's "Flora of British India" .and Gamble's

^'Flora'Sl the Presidency of Madras" besides the cultivated

species indicuMa L,» two wild perennial and prostrate,

species occurring in India S. prostraturB« Ret2« and

§.* la-giniatma.B kletn. have been described .(John et al,,'

1950). Abrahata (1943) collected wild sesame plants in
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Tra-vancorf (Kerala State) and based on eytologieal

studies in plants, smltivated' sesarae and their

sterile hybrid, considered it to be a distinct.species

and provisionally named it as S. grandifloram^ .4 speeies

by the same name.frDa, tro'pifial Afrlea %,^as reco'rded in ,

"Index Ke-wensis",

fhere is record of S® malabarimiB fro® Eeraia in,

"Index Kewensis" (Josliij 1961)* John et al. (1950)

•described a -wild sesame of Malabar and based dn cytolo-

fleal studies and its easy (trossability with the eultlyated

species considered it to be a variety Qt the c^aitivated

sesame-and'designated it as S. orlentale -var« laalabaricua,

jQshi- (1961) suggested that Abraham's grandlflorum

might be the same'as the wild sesame of Malabar described

by John-ft al,. (1"§50). • , '

Xn ♦'Index Kewensis" and its supplements, 55 species

SesamuE have been recoj?d©d. Many species, are still '

under ^scsntroversy and need father Gaiifiroiatioii* S. alatum'

is mentioned in "Index iCewensis*^ as a synonyra of •

i» Kaidu-(1953) described g speoies S, ekambaramii
from Hyderabad if^hich-was faund to be the same as S. alatiam

by Ramanu^am and Joshi (1954). Bruce (1955) reported that



S 6 sciaenckil and S o' grandIflorum are synonyaiQUS»

SimilarIf S. radlalkm was ©sfisidier©<l as a s.jrm©9fi»

S. Occidentale by early workers. Since they differ

morphologically Kedha-math (1954)^ was. inclined tO' believe

that they are two distinot species* eiose relationship

between these t\^o species has been reported by Subramanian

C19?5).. According to .Joshi (1961), a thorough cytotaxo-

noaic exaiaination^ of the .niaiaerous species o£ the genus

Sesamum may result in further reduction of the. fiumber of

species reeorded mder this genus*

Mair (1963) has reported a neitf species from Punjab

• and named it as S,. -taulavanua which according to- him comes

near the African species Bf angustifolium and S,. .radiatuja

in many respects®. Another wild sesame from Hadurai (South

tndia) which shows 'dose siiaiiarity with.S, orientale

•yar, aalabaricuiB has been reported by Awirthade^arathinaffl-

and Subramanian (1976). They have designated it as

indieua var, fanataalai.^

The basic ©hromosome number of the genus Sesamum

has been reported as 7,® a. 9 and 13 by various workers

(Joshij 1961? Hair and Mehra,- 1970), The soaatic chro

mosome number of S. indicuas was first reported by
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M'oringa pt al. (1929) as 26' which has feee'ri^ ©onfirmed hy

many other workers« Joha aad Rao (Ig4l) re|3orte^ the

ehroapsotae number of S, radlatiM to be 2n » 64* Rananu^am

(1941) reported the chromosome numher Qf S, Dros'tratum

as =?> 32., Abrahaia (1945) determined the diploid chromc)-

aoise humber- of S:» -graadiflaruai' as '26. SanaiatiG chromosome

mmber of S» laciMatum vms reported by and

tToshi (1948) aa 52, Eedharaath (1950) determined the

chroiBOSOine niisbers of two wild species frsm Africay-

S. alatum and S« angolease as 2n s 26 and 32 respectively*

Saiapath and Eaiaaiiathari (1949), reported the chroaosoiae

aumber of S<, occldentale obtained from Csylon as 2n - 64,

The chraiBOsQm®! number S,. orientale irar» aialabarieuia

was determined by J-ohn et al, (1950) and the -chrorndgGBie

number of S. Indjcum ¥ar, Yanaiaalai by A®irthadetarathinani

and Subramanian (1976) as 2n « 26.

Based m the data available on' the chrs^mosame

nuaber of the species ot SeaaiiiaBi three broad groups were

recQgaiaed by Joshi '(I96I).'

'Group t n 1^ chrosaosoiaes - S, indicum and

S. alatua
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Group'. II a =s t6 cliromQsofues &»• prostratMin- •.

, S, lacinlatma ani

S:. atiaolgrag©

©roup tll n a 32. diromosomes - S., raiiattita ani

S. QmMentB.'he

Hair and Mehra (1970) have listed 34 species of

Sesataum which incorporates somiS changes and additions

,t9 the one given in ''Index kewensis" ♦ The list of species

along with their chromosoae ambers and dlstrifeution are

fwmlshed" b^lsw # ^ '

St^ecies name'

S. indieum

S, indieum ssp

laaiabarieum

S. cai3ense

S. achenekil

S. angolease

S, laciniatum

S.-' P^ostratxim

S, radiatum

Chromosome numher•

IM -

26

26 •

26

32

32

32

64

Bistri'Mtion
I

Gultivated species

India

tropical Africa,

India, A-ustralia.

Tropical Mrlca,

India, East Indies,

•TrQpical Africa.

India

India

Tropical Africaj

Geyion.



Suedes name

S, angustifalium

S» antirrhlnciiies

S,, aurieulatum

S. blapiGulatum. -

S. •braslllense

.Sa calllel.

S, calVGinum

demtQg'li

B, li.gitaloldes

S, hendelotil

lattfolluia

S." lepldatum

S. malabapleutn

S, marlotii

S. microcarpiain

Sb, iiombsgense

S, pedaloldes

S. rei?emse . •

•S, rigiduffi

S.» sabulosam -

Ghromosome number

IM , '•

• Not ^own'

«

H

rt '

M

H

»

n

!!

?!

H

It

w

n

11.

Blstribution

Tropical Mrica.

fropieal Mrica,

Crete '

Congo ,

Brazil

Qulnea

TropiGal Africa.

Tr£>pi<sal Africa.

Tropical Africa, .

Tropical Africa,

. last ifrl©a»

Tropical'Africa,

India

AfricaEast Indies^

Australia.

Tropical Africa, .

Tropical Afriea.»

Tropical Africao

Tropical Africa,

Tropical, Afrlcs.

Sudan



Species name

scMaaiaymia

S, somalense

•§.* talbotil'

S, tlionnerli'

S ^ trifoliatim

So tryphylltiia

Chroaasoaie niumMr

m . -

Sot laidwn •

Jt;

. ' H

12

' Distrltetioa

Africa., East Indies-.

SQiaalia

Hlgeria

fropical Africa*

India .

Africa, East Indies*

3. Interspecific Hybrldizatism

Interspecific Uybridisatioa is a practice in

plant breeding cowonly adopted for 'transferriag or

a fm desirable geaes from tlie wild -or distantly related

species tQ the cultivated species. Problems and prospects

of interspecific hybridisation as a breeding procedure

"have been dealt'with in detail by many authors lifee •

Allard (1960), Briggs and Knowles (1967)» Stalker (1980)

and Singh (19S3).

a, Qb.iectives

Wild species are potential sources of taany usefxal

traits such as resistance to pests, diseases and drought;

which are'in constant demand by plant breeders# In the
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geUtts gQaam\ia, S# ••ggastratma iS- reported %o lJ@ resistant

•m tlie eaterflllar, p^st ana pliyiloay CRaoaisajaai, 1942),

E» iQciaiattait 'hmu. emsldSFea as a mmm. •9# tamy ,
desiJT'able genes hf Mya^tirat al, (1f$2'),« "^-uoraaanian

^ • I

(•Ifft) alss d6s..^yil3ei: it- m -a Baray plaatj. ]!?esiB.T;ant t0-

'^rowglits p0$tB aM diseases witfc fartly deiilsceat g-af-

sales, ,B'fe furtiier reported #:eai© -setting of cTjiule-s.^

longer size of eafsml^s# reslstmee t^.tonagfet,, pests '
aad €lse^g®-s ttt/S, alatiaa a.E'd i-eslrafele e&ameters-s-uch ,

as Mgla. s-eei set, pr&im® teaaeMmg a®<i i^lg®ur- is

1» ra^iatuBi, .and £,• oecid'eatal©« WM.1# integrating^ tlie

fereediag pfejeeti^es and agriewltuml Braetiee# aai«r

lEdim eJm^JltioaSf Btsal mM Soyal (1981).-identified^th®

Indian- wiM taxa §, laelaisittaffl., §« grandi-'

flomaa and S* orl^atal© mt» fflalategieoa as nmm&s of

resistaae© pkyllo^a md mw iaseet tests..

,b.» Aehieirefflgats .

•Jn Sesame, x itt-rspeeifie ©r€?#,ges ha^e beea -tj^iei •
s

• for'tlie first tiine fey -Rsiiaiiu^aia (1942)»' fe,et¥«ea S» l,«dic'tita

S. prostmttaai* ' A naaber of QTmsm mm. mp&ptB&

in ths later- years, Witti ttm 34- kximn specjies- ©f sesaae-g -

,nearIf 25 eroga eoafeiiaatiotoa ba¥-e b@-©ii-tried s©- fsr
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involving S, itnaiemas S_, sGiiettekii, S« grandiflg?riMi>

alattM^ B, Gamm30.. (all 2n « 26), prostra-fc-qm.t ^

S. laci^atum,. S« angolense (all 2n ='32), S., radiatuta

amd S. o€cidentale (2n = 64) (Mair, 1975)»

fhe -resixlts of interspecific' erssses may range

from failiire to obtain any seed set to complete fertility

ia i:fbplil,2ati^n was higttly smacessfy;! ia

S* pyg'StratuiB k S» laciniatim {Zn » 3Z) and S, radiatum x

§• occideiatale (2n = 64). Ramanathan (1950) mA Kedharnath
{1'9^4) studied' S* Brostratiia 3e S* laeialatm ^ra^-.s and .

reported that the reciprocal hy'br'ids looked alike in all

respects and the characters of. So prostratmm ¥ePe dotainant

in the . 'fc hyferids were-fully fertile and had good .

seed set« In the and generations no weak cr sterile

plants wre: found, 5q ,S« radlatuia x Bp oecidentale cross

also,--these authors reported good •viable seeds and the

hybrids frosn the reciprocal crosses looked alike# The

Chara:ct$i*s -of §.• oceidentale.. ^were doainant in the hybrids,

•ivhich K?ere fully fertile, tti the Fg and generations

there ¥ere no weak or sterile plants» Dadlani (1958)

conducted eabryoltgical studies in B« radiatum x occl"

dentale cross. The different developmental stages in the
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reciproeal crosses between tfeese speeies were siffilla?

to those of S, oeoidentale. Baibryo dewlopiaeat was quicKer

in S. r^diatum x S, OGcidentale crass than in S» occidentaXe

and•the reciprocal cross. in ,S» radiatum x S. occldentale

cross, .tlia 'zygote started'first divistott by 120 hours aad

reached the heart shaped stage at 360 haurs after pollisa^

tiOG., liihlie'in the recipraoal cross It started-ilvlsi•an

at 144 hours and'was found to b© a gXabular structure

even at 360 hours. Subramanian (1972^ ,197?) also reported

that l.n the S,. radiatua x S# QccidemtaXe' crossj the

hybrids were morphologically similar and more vigorous

than the parents and with dominance biased towards

oceidentale, • A continmotis array of" variation \«as

observed in the Fp segregants as, in the case of inter-

varietal (grosses,.

©nly very few economically useful strains have been

evolved in sesarae by interspecific hybridization. The

variety flW.3 is a selection from-the .cross

1* indicum and S. indicum var, laalabarieum (John et al.,
1950), ArophidipXoids produced, by ehropaosome doubling

of the sterile hybrid frosa the cross between.S» Indicuii,

and S, prostratum was back crossed with S. indicurfl and
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improved types 'R'' and *S' have been evolved, They are

..giving M'gh'yieltis in Antlhra Pradesh' (Aiipa,

ParaaaBivari-et al, -(l982) reported that hybridf of
' -v

5. indieum var. "faHamalai with S. Indleuta showed heterosis

for several charaeters.

- Barriers to" latersgeeific Hybridization

Interspepifie gene transfers are hindered fey the

.isolation barriers"which the species'have deVelopei:

during the course of evolution and th^ degree of crossa*

bility depends on the severity of th© barrier (Jindal

- and Ealia., 1972)-. There ar^ several reviews'on- the .

reproduetive isolation Biech»is®s in plants whieh prevent

interspeGific gene transfers (Dobshanskys 1951I Stebbins,

1950J 1958? Allard, i960; Briggs and ,Knowles,J9671

Stal-Ker, 1980j-Singh# 1983)» Four major harries:^ were

identified by most of them, " They are,

i. Incompatibility

ii. Sybrid inviability

iii. Hybrid sterility

iv. Hybrid breakdown
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i. lae^iflpatibility.

.2yg#te fomation is- preveated toy failiare or

in^ffectiYeness of po'llem tube growtJi ©r failure of

.fertilization. Banniliova •and Klwedynlch (igT^S) cpmpared

' the pollen tubes fsriaed on selfing and after t^iterspeeific

ana Intergeneric hybridization in crop-plants of Oraaineae,
Solanaceae and Compositae"in inearapatible crosses there

vfere aeviations from the normal grovrfeh pf the pollen tubes

and considerable changes in the reproductlYe c^lls. •

Reasons attributed are inability of the p&llen tube to

use substances In the style necessary for its gro^^th and

dewlopment, and direct suppression of the' metabolie
processes in the pollen tube when its tissues interacted

with those of the style, . '

-in Sesaaum^ in some species crosses, flowers dropped

after pollination and henoe no frait set ^as obtained,

aaaanatbgn (1950) reported sueh cases in crosses

S. Indicuifl X S. radiatum, S. indicum k S. ocoldewtale,

larostratum x'- S. radiatm#- S. prostratum s£ accident

tales S. lafeiniatum x- S. radiatusi and S. laGinlatt^B X

S.^ Occidentale« Failure of fruit set was reported fey

Kedhamath (1954) in S« lacinlatum x S, radlatum^
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I ' • , laclniatum' x. S, angolense and S, prostratuai k mgQ"
lense. 111. developed..capsules were obtained by Suferamafiian

(1972) ixi S* ladi{sum x S. oeeldentale^ S« alatua x '

§* .ocGideiit.ale., S. aecideatale x S. alatum> laciniatMia x

'OGOidentalgt S. laeiBlatum x S. padiattimo- S» alatum k

Sc jpadlatura and S. laciaiattita x S, alatum crossejs* Whether

this abnoarmal' fruit development is. due to abnorsal pcallea

tube grpitfth or allure of fertilization .has not been

S established.* S, Indicuia and S* mia-layanum. are ineompatible

. in reeiproca,! crosses. According to Sastri, and Shivanna .

(1976) this interspecific incorapatibility is due to the

failure of th^ pcllen to .gerainate on the stigma of the-

recipient parent. In the presence of reccgnitlon pollen,

pollen tubes entered the stigma, but they were inhibited

after grwtng few millimetres in the style. They con

cluded that the inhibitory factors were present not only

cn the stigma,^ but also in the style..-

/In-linseed, Jind-al 4nd'Ealia •(1,972) studied crosses

among Linum is:randlflorum. short styled (S), L». grandi-^

fl^rum# long styled (L,)^ L, humlle and L, decumbena >

li* l^r-andlfioiniiB (L) pollen could not geriBinate on the

stigma Df L. Huniile and L, decumbens. When L» g:randi~

T" florutft (L) and (S) were used as female parents, L» huaile
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as well as L« decimbens polleE grains germinated normally,

but growth of the pollen tulses got arrested in the style
and later on to a great extent the pollen tutes shovied

abnormal growth. The •nDnerossability was clearly due to

the i^estrieted pollen tube growth and the reason was

attributed to the disparity in ehr^some number of pollen

and styles or- the effect of inhibitory substanoes present

• in the style. Green (1985) crossed lisitatissimum with

. 20 wild species of Linum. Pollen tubes were present in

the style but no capsule set ooeurred in crosses to eight

species, pollen grains failed to germinate In crosses to

three species.

Sareen et al, (1970) studied pollen germination

• and pollen tube growth in crosses involving diploidj

triploid and tetraploid foms (2n 20^ 30 and 40 res-

pectively) of Brasslca caniDestris var. brown Sarson and

found that In the incompatible crosses most of the

pollen tubes turned abnormal before entering stylar

tissue-.' Pollen.tubes showed stunted growth in diploid 3C

diploid, diploid x triploid, triploid %diploidtriploid x

triploid. and triploid x tetraploid crosses. Pollen from

tetraploids showed good germination and growth in diploids
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and tetraploids,. Gro'wth v/as "paor in tripioids# Boofcslcare'V

(1976)-reported that in interspecific hybridisation te@t.v/eea

B. camgeatris and B, nlgra« pollen tulses showed anomalous

growth and were imable to penetrate the tissue of-the

style, fhe ineompatlMlity v/as greater whea 1, .nlgra X'ms.

used as the female parent. Khanna and Cho-wdhury (198^)

conducted studies on pollen tube growth and seed .get in;

some interspecific eross.es involving B, Gagipestris^ ,

B. nuncea, and B. chinensis.. The maximum pollen germina

tion -was found in the cross 8. caraoestris x B, Chimensls' .

and minimum dn B. .iuncea x B, caraiasstria. Maxiaium abnor-'

malities in pollen.tube growth were found in the oross

1, .iuncea x .campestris, Abnomalities v^ere in the for®

0f swelling of the tip of pollen tubes or their bursting

in the stigraatie-tissue,. Most of the crosses Showed very

p.oor seed set* They ooneluded that incoapattMlity in

these- crosses is a prefertilization process» Bc^ga (1985)'

attetspted mintor pollen aided hybridization between

B. hirta (2n » t4) and B* .iuncea (2n « 36). B, M.rta^

when pollinated with irradiated self pollen followed by

fresh B. .Juneea pollen and applic^ation of ppa)

.after 24 hours of pollinrtion prevented bud fall' and gave'

better results.
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In the cas© 'of Araehls» SmaiH:t and Gregory (1967)
\

' observed that •species of the section 'TiXlosoi4* (A» hypor

g.0.ea and A, viilosa) and .'Rhizomatous'' (A, ^l.ab.rata.»
s

A, taargimata and hageateekli) are eross iaeampatibl® #

FaiXiAre of fertilization along i^lth post fertlllEation

failure ih the deTOlopment the embryo uaB reported.

Mallikarjma and Sastri (I985a) reported that applieation

of ak- to' the basea of flowers f ollowing incompatible •

interseGtidaal pollinations'of A, hvgogaea itfith ipeeies

of the section 'feizoiaatous led to peg forfliation and in

some eases to thfS-fortaation of pods#-

11. Hybrid ihviability

The major pauses of hybrid inviability giy^n "by

Stehbins (1958) are noacompsitiMlity of the parental

ehromosc®es, cytoplasiaie-genlG interactions and aon-

^ompatiMlity .bet\^een-. embryo and the surrounding tissue

ie. somatoplastic sterility. Bomatoplagtic sterility,

has b@ea studied in ..detmil. in crops like Hedica,^o gatiya

(Brink and Cooper, lg39» 1940), tobacco, barley and

tomato (cooper and Brink, 1940, 1944, 1943). In rtcent

literature, there are a number of repo^rts on hybrid

inyiabillty due to ehroaiosome elimination fro® the- hybrid
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embryo- qf e]a<aaspera. This has fo«en reported la SAeotlaiia

by Gupta md Gupta (1973) and barley by Fincli (1983). ffae'

endospena must be in a 2s1 (materwal? paternal) ratio for

n.ormal development, It develsps. abnormally .Im iinterplold

erosses when the ratio deviates from 2|1, Johnston et al.

(1980) proposed an Eadospem lalaiice .Muisber (IBK) hyp^*

thesis to ^jtplaih this phenomenah.

In th© ease of sesame ji hybrid iaviability has been

rep9rt©<3 is a au®feer of species ^erosses# Ih th® ĉrass

I' indicum x S, alatum. Kedharnath (1954) reported horcaal
.frwit set, bmt the. seeds appeared shrivelled awd .n^snviable,

larly aborti-dn of the yo-ung eiabryo has Beeh considered as

,the reas0ii«. fhe reciprocal cross gave only very'few

eross^d fruits., fhough the' seeds locked apparently

healthy, they werss monviable, SubFamanian (1972) obtaiped

empty seeds in'S* iiidicuia x S, alatuia eross,. la the reeif

pracal ersss*. seeds were shrivelled. In £.• indleufa x

i" eapeaaes Mirthadevarathinata (19^5) reported recovery
•0f shrivelled seeds» In the reoiprocal cross* there was

,E0 seed set. Sundaram (1968) also reporijed failure in
I

getting well developed and Viable seeds in S. indieuta x

S* ea-gease (direct and reciprocal crosses).^ Kedhamath
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(1954)' reported that in crosses S,. amgolease m 'prggtratyai-

aad Se anao.lefise x S, lafci«tlat<agt« few frwlt? -cQBitsiisiBg

shrivelled and noB-'Vlable see'ds wer© obtained» Ifi the

reciprocal erasses there was no fruit set# (1934)

reocrdea f-ailmre is his attaapts to cross S,» indloiaa viith

i..* radiatuffla Dhawan (1946) conducted embryalsgldal studies

in S, radlatum x S, indieiijoa cross and obse,rvei3 that primary
•n* ^rnMaammama^mmtaiemaam aaea

endaspera nucleus formed .£i normal t'^'o celled endosperms _

Zk haxirs after pollination as In S» radiatum. liit -the two
" /

eelled endosperm landervieiat rapid and irregular divisions.,

cells-appeared: shrivelled and their nuclei ineaasfieuous

ani they lay separated from eaeh ss-ther. In the hybrid

gygot®» the fnal# and female nuelei did not fuse till the

3rd day. the endosperm completely disintegrated ^d

disappeared by'the foiarth 02?' the fifth day. In a,. radiaturB*-'

th# first division of the aygot e took place four and &

half days after |30llinati^)n., • In radiatum jc -S* indieum

cross, the zygote had*died by that tirae^ apparently due

to starvation# The sygote appeared to be nomal till itiS

death. When crossed ta tetraploid S-a crleatale» S, radiatua

gave a few viable seeds presumably of apomictic origin#

Studies, conducted" at lARI (Anon., 1-948) in the S* •orientale

3c S,. radiatam cross showed that death of hybrid embryo mb.&
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dye to disintegration of the endosperm. First sign &i

abnormality in endosperm vjas exhibited 4.8 hours after

pollination when its ceils appeared shrivelled* "Upto

four days after pollination# embryo growth was normal,

but'five days after pollination the embryosac cavity

contained a few eollapsed cells and no embryo vias visible.

Rainanathan (1950) reported recovery of both shrivelled and

normally developed nonviable seeds in S# radiatum 3€

S. indlGum eross»' Mazzani (1932) reported that S, indicum

^ radiatua csrOss gave fruit set but had no se^ds*

•ileciprocal cross gave a few seeds of \'Shich some'- gersiinated

when the eoibryo w&s removed and cultured in Tufcey''s medium#

fhey gave rise to three plants of weak growth v/hieh

resembled S.,- radiatuaa in gross aiorphology* The chromosome

number'of these plants vms n = 32. f hey ^^ere completely

pollen fertile and were supposed to W the result of

diploid parthenogenesis in the maternal plant. The progeny

of these plants also resembled S, radiatm but more;

vigorous. Subramanian (1972) also'reported ro^svery of

s»all and shrivelled seeds in S. indicum x S. radlatuai

reciprocal crosses.

Dhawan (1945) reported that the cross S» radiatum x
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§.• proatraturn failed to give viable seeds and the seeds

had a collapsed appearanGe® F^amanathau (1950) reported

recovery of both, shrivelled and aomally developad non-

viable seeds in this cross. Similar results were reported

in- S. oecidentale sc S, indioum. ,S, occidentale x' lad-

niatuia^ S, occidentale x S♦ prostrataa and radiatum x

laciniatum crosses also by the same author, Dadlani

(1958) studied the embryology of cross S. occidentale x

S, groatratum and found that- though the'primary endospsriji

nucleus divided normally soon after the first division,

subsequent divisions were irregular and rapid, The cells

appeared disconnected and endospena was disorganised,

Cbalazal haustoria though formed, failed to come in contact

with the nutritive pocket, as vjell as "with other endosperm

cells. The,endospera gradually disintegrated, fhe zygote

appeared normal, But dne to lack ©f nutrients as a result

of endospertn failure the embryos soon shrivelled up and

died, Subramanian (1972) reported recovery of shrivelled

seeds in the crosses, S. occidentale x S. indlciM and

S, radiatum x laeihiatum^ In S, oc.cid.0n-feale ^x S, lad-

niatuttt cross seedlings di^d soon after germination.

In the case of groundnut, regular fertilization
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hy'orld. inYiability resulted in delayed fruit ©langationj

retarded -embryo and endasperra growth, failure of embryo

differentiationj liyperplaaia of the integuBients snd

eventually eollapae of the,embryo and endosperm* There

•was no- evidence of irregular mitssis in tte -aabryo or

endasperffio Collapse of ttoe endasperm oecurred at the 32

or 64 nucleate stage. Hybrid enjbryos survived sosie"What

longer (as long as 44-days) in some casesj but ©"ventually

all of them aborted ^nd the mature pods harvested were

empty (Johanseh and Smiths l956i Raman @t al,, 1972), .

Pompeu (1977) reported failure in crossing' hypo^aea

with the diploids 4,. diogoi and 4, vlllosulioarp^.^ In

'both crosses fruits began to develop, but reached only

2-3 cm in length, and contained aborted embryos# But Poiapeu

(1980) reported sucOtss in Grossing Ao' hvpo^aes.. with

A;®- diQgoi«- Xft the cross ,4« hvoogaea x A, •glabrata, hybrid
inviability has been reported by Raman @t al.. (1972).

Strong- genetle differeaees between the t^o speoies have been
attributed as .the cause of this- phenamenon*.

In soybe^s Mood and Allen (1980) repoitfcei the

results of histological studies in the cross between
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glYGlae max and a. perennial v^ild species Q» falcata,

A pod set of 11.^ tias obtainea, but all o.f tliem aborted

ia •23 days» Progeay of G» latifolia x G» toraeatella

•died as se.edlings ¥Mle those of falcimta ss S., ©afte.s-.eeaa

grew slowly for-several months and then withered (He'v/eil
and HymQwits, 1f83). 2.5 to 7,®S pod, set ae©urreci ih a

cross between Ge max and G, toiaentella, Biat ah^uplaidy

•was observed in hybrid- embryos and eabryo growth was

markedly retarded after the heart shaped stage (Sakai and

Eaisuiaa, 1985). • '

Mishiyama siad, Iftonata (1966) laade embryological

studies in crosses between' diploid Brassica chine:asi3

(3n « 20) and aiitatetroploid B. peklmen-sis (2ri = 40).

.It was' observed that' 'the hybrid embryos develop mormally

in the early-developmental stages# but generally failed-

to develop beyoad the .gldbtilar stage as the degemeratioa

of endosperna progressed® l^Geptlohally a few triplpid

plants were obtained fram the 4x 2m cross® 1?hP rate of
.1

endosperm developiaent was accelerated when the pollen

pareht had a- higher number of Ghroaiosoraes than the ovale

parent but was inhibited when the nuaber of chrocaosomes

v/as lower. Sareen (1970) reported that ih^
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til© oross Isstw©©!! diploid snti tstiraploid *

when diploid vas used as female parent, in sgite of good

pod set I seed set-was pooj:*. Thky eoncluded tliat %fee pollea

-althQugh .staffieiently suceessful to stiiialate pad for!aatloH,:-

was ineffieient to 'b.fing abgut, either fe.rtili2ation or

further' grov/th of zygote -or eiabryo. There •wa.s good ^eed set

In tetraploid k diploid crosses,' Ayotte et al*

reported that %ihen B, napus was erossed with B».

only half of the ovules in- an o^ary started developing '

•and later started to shrivel and eollapse '

Jindal and Kalia'(i972) reported,that in the

.crosses -of Linum humile and' L. decumfeens with .L* gandi-

floruffl (short styled) 'as. •.mal©.,, there wa$_ 36 snd cap

sule set respectively* fertilisation was .nomaal one day,

after'poliiftation.' But'3-days after pollination the _

endosperja started degeneration# Growth of eiahryo was

arrested and later the eiabryos degenerated* Duhey and-'

Kumar'(1973)^'studied the-.oross relationship between;

'L, usitatis®imun- (n as 15) and Lo grandiflorum (n = S)®

It was found that .post fertilization deVelopmeht in the

cross pollinated ovaries diff©rent" from that of the

self pollinated ones and abortion of ovules toolc plae©
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iR cross piolltnated ovaries# Itt spaie -eases, ©sbryf^

development proceeded noraally uptd the four called

stage-j bmt ©adogperm nuclei were not 9bse,rve<3. As a

result, the growth of the embryo was arrestei and the • • .

ovule started degeneration. In a secand type»'the deve-

lopment of 'th@ embryo and endosperm started noriaaily, but

after the fonaation of a fev? nuclei, the endosperm sudienly

collapsed and the development of the embryo stopped at the

proembryoniG stage. In another type', numerous free endosperm
nuclei were observed t© b© eompaetly arranged in the dense

cytoplasm. ' Mot a single endosperm nucleus was found near

th® developing embryo and this development,of endosperm
t

resulted in the degeneration of the embryo and finally the

seed® Green (1985) tried' crosses het^men L. ;^tatis3imtita,

and 20 viild Llnum species, Capsult set oeeurred but no

seeds w$re obtained froia crosses to seven Vi/ild species*

In the eafee of Helianthua. hybrid inviability was

reported in crosses between-eultiv-ated •,species (H« aimws) •
and several diploid perenniS-l speckles (Chandler and Beard,

1985)# In most eases, the endosperm was severely shri
velled or absent. Embryos froia such crosses developed

only upto the globular or' early heart stages.
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A method suggested'to overcQine hybrid inyiaMiity •

Is ovary/ovule/eoibyyo culture especially when erabryo abar-

tion takes place to failure of developsent «sf ^ndosperia..

no^fi it is being'tried •in almost all crops. Mazgani (1952)

reported embryb culture in sesame. This has also been

reported in Araohis by Sastri et al, (1980), lajaj' et al.

(I982)s Sukimar -^ind aangasamy (1984). ani Mallikaf,;)ma anfl

Sastri (19S5b), in'Helianthus by (Shandler and BeartS (tSSS)#

ia qiYcine by Newell.-and HymOwitz (1982) and in Brassica

by Inoiaata (19S5) and Mahapatra and Baja^ (19S4),>

iii. Hybrid sterility

Hybrid sterility has been classified as gametic

and zyg-otic by Renner (1929)? laplontic and dlplantic by

Muntalng (1930) and as genie and chromosoiial by Dobzh^-nsfcy

(1951)• Hybrid sterility due to cryptic'Structural hybri-

dity was first reported by Stebbins (1950).

.Reciprocal .'Crosses betx'̂ een 5.' indicuia and S* ££2^'

stratuiB were attempted for the first time by Eainaniijam

(1942) e ^Fod "S-et and seed set were good.- Eleyen hybrid

plants' obtained from, the direct'cross and'tvo frott the-

reciprocal cross grew well and flcmerad profusely# Reci"»

procal hybrids looked alike but were completely stet^ile.
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Vegetative buds ift a few hybrids were treated'witli .cQlchi- •

cine. Fertility has bee^i i»due&d by this treatiaent md ,

'the treated' branehes •produced eaps-ules* Hytiridl-zatloa

betv/een these two species and the synthesis of the arophi-

4iploid ¥as reported by several other viorkers sueM as
Raghavan and Krishnaraurthy.(1947), Parthasarathy and

Kedhamath (1949) and Ramanathan (1950, 1953). The amphi-

diploid was designated as S^. indieatum by Ramanujam (1944).
It had a somatic ootapliaent of 58 chroraosomes and shov/ed

normal ©eiosis in pollen mother cells with 29 regular

bivaiesats,, It stable and almost true breediag.

. Parthassrathy amd Kedharuath (1949) obtained sesquidiploids

or allotriploids, a di»»indiem - aoao-BEESiSSlSa C2n. « 42)
and -a-"d1-orostratum.'mono-iJ3dlcm (2a « 45) by back,,

crossing the amphidiploid S. indicatum to the tvo .parental

•species S. indicum and B. lorostratum respectively^ In • .
the progeny of the sesquidiploid di-indieuffi - mono-

prostratum (2n 42), nearly 80 percent of the plants had

a somatic complefflent of 26 chromosomes Xik® the S. |ndicua

parent,, while the remaiming 20 percent of the plants were
aneuploids with extra chroiaosomes belonging to the

turn genome, Among the normal <2n - 26 chromosoaie) progeny,'
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which greatly resembled the indioyfa parent ia aorpho-

logical characters, nearly 28 pereent exhibited eertain

morphological traits of the S. -grostratiAia pai;eAt. Joshi

(19610 suggested that they were either "substitution

races'* or th&t some amount of allosyndetiG pairing should

have occurred duriBg caeiosis in the' sesQuidipl^idg leading

to gmic exGhange between the chrdmososjes of-the tv;o

pareirts,. : '

fhe reoiproeal crosses between S« Indlcatusi

(an - 5S) aad autotetraplold S, Indicum could be easily

laade and good fruit and seed set obtained# The resulting

hybrids had 2n « 55 ehromo^omes. The hybrids from reci

procal crosses looked alike and were more erect'in habit •

than the sesquidiploid di-»indlcum - mono-prostratum. The

"hybrid was completely pollen sterile* When used as the

pistillate, parent in crosses with tetraploid S.

diploid S, indicu8i« gros'tratua" and .ilMigltjM there^

if#as no fruit formation (Keihamath', 1954)# Kafflanathan

(1955) obtained a few well filled seeds from the partially

sterile hybrids (2n ^ 55). .Five seedlings came well upto

tiie cotyledQuary stage, but later on succumbedo

Hybrid stei'ility has. been reported in. reciprocal
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crosses of Sesamua- indiGum x S, grandlflor^uia anci Se

stratum x S. gratidiflorum 'by Abraham' (1945). 1'he hybrids

in both interspecific crosses *proved to*be Vigorous plants,

intermediate în tuarphalogieal charaeters betv^eea'the tvjo

parentss but totally -sterile, there was about ferti

lity during the "end period• Fertile aiiphidiploids were

obtained by colchicine application oh the sterile hybrids#

R^raanathan (I9f0), Kedharnath (1954), Aiyadurai

et al, {19^2^ 1965)^ Amirthadeyarathisiatii (1965)®

Subramanlaii (1972) and Subraiaaniaa and Chandrasefeharan
!

(1977) reported,that in the direct and reoiproeal crosses .

between Indieum and S. 'laoiniatum« goad viable seeds

were obtained. The hybrids from both the crosses looked

alike in taorphological features,; fh®y ^ere vigot^us and,

flowered profusely but w^re caiapletely sterile« Hybrid

.vigour for heights number of branches and niMber of flowers

was observed. The* amphidiploid obtained by colchicine

treatment of the' sterile hybrid was named S,•laeiniatale

by Aiyadurai ©t al, (1963), . ,

Rataan (1950) obtained sterile hybrids in the Gross

between Araehia hypQgaea and A, villosa, Raman•(1975)

. reported a f oroi ©f genie sterility in triploid hybrids
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obtained from the cross A. diogoi (2n =» 20) and A, glabrata

(2n a 40). Hybrids irfere more vigorous" in vegetative growth

than the parents, but the flower buds did not grow out of

the bracts and degenerated,, leading to sterility* Seetharam

et al. (1973) reported hybrid sterility in the oross

bet'ween A, hvpogaea and A, duranensis (diploid), Triploid

sterile hybrids obtained from the cross A, hvpogaea x

A* villosa var. oorrentlna was subjeoted to colshi-cine

treatment and a-fertile haxaploid_was obtained by Pompeu

(1977). Gardener and StalMer (19S3) also produced amphi- .

diploids in order to overcome hybrid sterility due to

ploidy difference in the'parents.

tn- Helianthus. hybrids ôbtained frora the pross

between diploid perennials H. gigaiitlus, and Maxiiailiani

and cultivated or wild annual H« annuus. (dlploid j ,2n =! 3^)

shovifed partial or complete sterility (Whelan, 1978).

Hvbrids frosa the cross between H» anauus 'Snd tetraploids

(H, hirsutum "and H. decapetalus^ 2n =« 68) had variable

ploldy levels ranging from haploid to ootoploid and were

tuber forming but sterile (Qeorgieva-Todorova et al* 1980).

Hybrid sterility in Brassica ims reported by



Aslamyousuf and Bechime (l9B3)a Heeiproeal Itybrlds'

obtained from the- crosses B, caiapestris x B. Gariiaata.' and

seed B. carinata 3C -B. napus, developed' normally .but there

v;as no seed set, g. napus x B. cariESta hybrids set some

seeds. Pol3rploid plants derived fro® the sterile hybrids

were also- sterile'
I

iv. Hybrid breakdm^n.

In many hybrid combinationsj the individuals

are apparently fiaJly' fertile, but segregants in the Fg

and later generations are either weak or sterile (Stebbins,

1950,'1958)-.• Bates and Deyoe'(1973) named all the post

zygotic abnormalities together as hybrid breakdowno

5. Intergeneric hybridisation in Sesame

'. Kedharnath (1954) attempted crosses between

Ceratotheca sesainoides (2ns 32) and various species of . ,

Sesatauiii. Mo viable'seeds %-/ere obtained In any of ihe

crossesj except indicatuta (2n = 58) x C. se,saa0ide.s.«

In this cross about 28 percent of the seedlings show^ed

2n a 43 <shrofa,asO!ies. The plants were, semierect in haMt

and appeared intermediate between the t^o parents in ©any

of the morphological characters and were completely sterile.
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Subramanian (1973) studied crossability af

MartYUla amua •(Bw- 32) with Sesagus speeies* Ppllen

from M* ann.ua v^ere dusted on flowers of S. laGiniatum

(an = 32), S. radiatuffi (2n » 64), S. oGcidentale (2n = 64)

and of B. radiatum x S, Qocidentale (2n « '64)« . Gro^tii

of the pollen-tubes was nomal, but the crossed flowers

dropped off after 4 ,or 5 days of pollination^
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MATEFSALS Mm METHODS " .'

fhe ps^eSent investigation v/as .coaducted in the

Department of Plant Breediagj Goileg© of>Agriculture,

f^llayani during the period frora September 1985 to

Movember 1986.

A, Materials .

Eleven adapted varieties of sesame (Sesamum indicum)

were collected from the gerniplasoi aialntaiBed in th#

department. These varieties differed.in plant, capsule
and -seed Gharaeters-, Their tnaaor distinguishing characters

are given" in- -Table 1. Some of the varieties with diverge
plant type are presented In Figures 1a to d. Seeds of the
Md species malabaricua were locally collected. Its
plant type is provided in Figure 2. Morphological descrip
tion of S. indlcum in cotnparison to'Si •
presented in fable 2. The capsule characters of the 11 .
varieties 'and the wild species are presented in Figure 3. •

B. Methods

1. Cross coapatlbilitx

Each variety ofS. indi^'^as crossed separately ,
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fable 1, BistingiiisMttg diameters of Se.8amM iadieoia: 'w&imtles*

,S1,
•s ©» •

Isiie 0f

ifari;ety
• Ktwiber of capsales

per; axil
llusber of Is-eales
•p®r-eapsttl@

- Seed ..eulour

'1 . mvj .1 6-8 laiite

• 2 kCf.2 ' 1 ' 6^8 , Grey

• 3 ' ^ - t . YellowlsH brown

4 • ,s,a' , , 1: "' • . • . 4. ':.: • ; Black

5 1 • ; mte

6 " SI.1275 1 . Ligfet/ brswn •

7 ^•16. , .3 •• . h , Light brawa

8 .Cal.28 1 - MO Wliite

9. "' Cal,40 -3" 4 : ,ll.giit brown

10 ViBayak• • . 1 . • 4- " .

11 »»62-32 1 6%8 ©ark broMm

\ :CO
• 'cao
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3 . Laaws

petiole

shape

Goloiir

Heteromorplaic-.j opposite m-

alternate.

Lower leaves long petlol^d#

upper ones more- shortly ,

petloled..: '

Lov/er leaves ovate or

lanceolate, 5 lobed 3 pup-

tite or^, 3 foliate romiei., '•

or obtuse at the base ani

acute at the apex, margins

often dentate♦ Upper

leaves aorroWj ,obloBg:,<

lanceolate or linear,

usually entire and

narrowly cuaeate at the

base,.

Ranges from pale to dark

green in different

variaties. Usually upper'

surface more darker thaa

lov;er surface.

Sirafle.y' •opposite below and

rare-ly alternate above.

Lower leaves long petioledj
upper leaves 'with very short

Lower leaves broad bigger

cunea-te, at the base and -acute

at th©' 'apexs,, .cordate in shape

and margins .distinctly dentate.

Upper leaves sjaaller In size.

Upper surface dark green with

impressed veins and lower .

surface paler,distiactly

veined»

O
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pufeescence

flowers

pedicel

Lateral

glands

calyx

eorolla

All leaves tMiitiy pubesceat j

ffiore or less glandular

teec-oaing glabrous.,

Axillari/c solitary ia_,

groups of 3.

Sfeort pedicelled.

T¥?0 yelloM glasds are

'present at tii© base, eaeh

gland i^it'la a -narro-v/ bra^t-.

In tlie ease of mialti-

flOTered varieties tbese

glands are absent.

Persistant

Pubescentj white or light

pink in Golour,

' 'S.:

-411 leaws thinly pubescent

be Gaming glabrous.

Axillary and- sQlitarys
/

Short pediceiled^

Tw0 dark .furple glands are

•present at -tiie base of

flowers s •eaeb gland-ferith a.

narrow bract,

Perslstant .

Fiibescent.s. Mgger, in size-s. •

pinis: on 'tlie eicp-oaeci inner

side of- the :lobes., light

purple m ymtral side and.

a'little deep purple on tke

dorsal side#} Just below the

tip of lower lip there is a

light yelloifi .orescent with

purple liaes.^. purple dots all

around inside the coralla.



')

8

10

stamens

pistil

Capsule

Seeds

Reaction to

stress con

ditions

Puration"

Wiiite in colours filaments

glabroi^ and loag.

Ovary slightly eompresseiJ,

4 to 8 loculed, more or less

rounded at the.apex, style

glabroms, stigiaatie lobes

two or more dependiag on the

number of loctiles present«

Oblong, quadrangular,' .

slightly compressed, 4 to 8

grooved, rounded at the- base,

Apex abrupt with short beak.

White, broxm" or black in

colour, 3 to 3-5 ihiq long

1.8 to 2 as broad. Hiiaiber

of seeds per capsule - 50

to 100. Mild reticolatioiis

on seed eoat-.

Susceptible to •droiaght,

pests and diseases.

85 to 90 days.

X

Filameiits glabrous j with minute

pijrple dotSs' aathers creamy

white in' oolour<i-

Ovary slightly Gompressed» 4

loculed,' style glabrous, -whitish
with'sroall purplish streakss

stigmatic lamellae bifid:.

Oblong, erect quadrangular, 4

grooved, rOiinded at the base,

tapering towards the apex® Apex-

cleft beaked.#.

Black in colour. About 3 mm long

and 1.8' mra broad, iluaiber of seeds

per 0apsule~9O-tO'130. Deep _

reticulation on one side of seed

coat. , ' ^ • .

Resistant "to drought and diseases

like leaf spot and pot^fdery- mildew.

100 to 125 days.
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Figure 1, Varieties of Sesaiautn indicma

a. ACy,1

b. 8,8. '

i

!

c. Cul«40 • , .

d, Vinayak
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and reciprocally with S. aalabarieum. There were thus

eleven direct Grasses and- eleven reciprocal crosses, The

crossing plot consisted of rows of S. indicum varieties

and S. malabarlcutn sov/n in several batches at specific

time intervals. Since S. a&labaricutn has.a longer pre-^

flowering period ('10-15 .dayr" -thm S, indicum^j. phased

sowing was done in each batch for synchronised flowering.

The crossing technique suggested by John and Mair

(1981) was followed. Mature flower buds which were due'to

open the ne^ day were selected in the evening for eaascu-.

lation, A longitudinal slit was mad© along the upper

ridge of the corolla tube with' a needle. The stigma then

slides out of the corolla. .The upper part of the corolla

was cut and • reajoved' along .with the stamens ,. . ImasGulated.

flower buds vmre then protected using butter paper covers.

Pollination was done on the next day early nioming between

5.30 ajid 7.50 A.m. Flowers of the male parent which have

just opened were collected and pollen scooped cjut of the

anthers using a scapula were applied on the stigiaas.

Pollinated flo\^ers were again protected using butter paper

cdvers till evening• Than they were removed and the

stigmatic lobes were cut to prevent chance contaKiination
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by,foreign pollen. The crossed' flowers ^^?ere labelled.

Grossed 'caps-tales alone were r@taih©d on "fehe.'pla.si't ®. • In "fcli©

ease "of mult if lowered varieties the central flowers only

%ifere crossed. The lateral buds in eaeh axil wei-e removed

at the time, of- ejiasGUlation. fhfe crossed ca-psmles were

harvested at maturity before dehiseence, 3vin dried and

seeds extracted, • ^

The -observations were recorded, as follows?

(i) Capsule set - Total number of flowers crossed and

- total number of capsules set were recorded for each

cross combination and the percentage of capsule set

was- calculated# : ' .

(ii) Seed set - lumber of normal and shrivelled seeds

Cmediuoi shrltelled and highly shrivelled) were counted

in each <3ross©d capsule. Percentages of aomal and ,

Shrivelled seeds were estimated fro® the total nutaber

of seeds fron^ all crossed' capsules in each eombination*

2. Pollination and fertilization

(i) The role of pollination in capsule development was

studied in all "the varieties of S, indieuk and the •

wild species. The flowers were emasculated but not
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pollinated• 'fhey were tagged and capsule developmeat

recorded,. ' ' ' • ^

(ii) fhe rate of pollen tube elongatisa and time taken for

fertiligation, after polliiiatian m&s studied in fo.ur

selected varieties viz* ACV.1# Si-8s Ciil,40 and Vinayafe

(Figures 1a to d) by self.pollinating the emasculated

flowers and euttlng ma.j the ©lose t# its base

at specific time intervals after psllinatioap Styles

were esccised at half hour intervals frosn pcallination

upto seven hours* fhe selfed flow'ers were retained

as suoh without style exeision in the control group,

•^fhus there were 15 treatiaents in totals The pereontage

of flowers developing into Gapsules x-sras estiiaated.'

Time for xyhich style is to be retained after pollina

tion-for fruit sst gives an indioation of the time

required for fertilization after pollination#

(ill) Pollen tube growth

MieroscopiG examination of pollen tub^ growth in

stigma and style vjas done in selfed and crossed

flowers of• S, indicum (variety S,.8) and S. aialabarieuia..

Mature flower buds were emasculated in the evening.

They were selfed or crossed on the following day.
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Styles were caat at the base at different time intervals

(15 3 aad 5 hrs). aft<3r palliaation and scalde(3 la

1 W HGl for 2 to.3 miEiutes. The outer cortex of the

style was gently _s#parate^ ysing fine needles for easy

•penetration of tli© staixi. The soft©Bed styles were

stained in l5-o cotton blue for three h©urs and destained,

•in lactic acid o^erftlght, fhe material was then changed

to fresh lactic acid and geatly pressed on a slide to

spread the tissuec

3® Capsule "and seed devaloment"

I

These studies were conducted in the four selected

varieties of S, Indicum and their direct and reciprocal

crosses with So gialabaricum during the Iharlf season ie^^

July to October 1986. The temperature during this time

ranged fro® 18»5 to 32c2®e and relative humidity ranged-

from 60,to 100 per.cent* CapauleS' after selfing.aad

crossing were harvested at intervals of two days upto . . •

20 .dayso Size of freshly harvested capsules (.leRgth and

Breadth) and length of fresh seeds was measured.^- The

seeds were dried and size of dry seeds (length aad breadth)

measured upto 30 days after.pollination®

The length and breadth of capsules wre msastjred

using a graph paper, Length was measiH'ed fro® the base -

to the tip of the eapsule and breadth was recorded at the
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broadest portion» Measurements were taken at each time

laterval from 10 selfed and crossed eap;sules.

Number of seed's were counted In 10 capsules at

rancJoiB aad the mean %fas worked out for all the varieties

and crosses at each time interval. During the early

stages of capsule developmentj a hand lens was used to

oount the number of seeds

Seeds were selected at random from all thf 1'0

capsuXes for length aieasureiiient^ A standardissd occular

microiaeter was used f cr aeasurement. Twentyfive seeds-

selected at random were measured.

Measurement of dry seed sisse (length find breadth)

was made in "two varieties of S. indicum (ACV»1 and S.8)j

malabaricum and their crosses. Measurement was made ,

using an occular iiicroiaeter following the satae procedure

for fresh seed length measurement.

4i Statistical procedures

Mean values of the observations recorded were

determined for all the quantitative tfiiaractera.
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RESULTS

1e Cross compatibiXity

la Sesamum indicmn^ flower opening under ?ellayanl

conditioBS vas bet^ieen' 5.30 and A.*M, The anthers

started dehiscing from 4,30 A.M» onwards* Stigmas became

receptive at 5<00 A^M. and remained so upto 7'* 50 A»M. la

the case of S<, malafoaricum also, floiter operiiilg w^s

between 5>30 and, 6,30 A,M. But anthers started. deMseirig

.from, 6..30 .A.M. only. Stlgfa.a ms receptive froa §430AJt^^
and remained so upto 8- A,M, • > .

' i) a. Capsule set in Sesamum. indic\^ x S. FflaXabari.cusi
©rsssess

Capsule and seed set in different crosses are

given in fable 3« Capsule set in S. indieian was-not mu^h

affected by this ihterspeclfic cross. Among the eleven

crosses tried between different varieties of B, indicuai

and the wild species, capsule set.ranged from (ACV..2_^ ,
's. malabaricum) to 95% (Vinayak x S. malabariourn). Crossed

capsules developed normally and they were similar to the

capsules of the female parent in shape and size..
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fafele Capsule and seed set in .Seaamtim indlcmi x &«, aalabaricura .crosses®

SI.
m.

Crosses Capsule sat Number,of seeds % seed set

' NumMr
of flo- .
w@rs

crossed

• MumMr
, s>f

sules

, set

55 of
. capsules
set

N-OBaal
Mediuffi

- stoPi-
•veiled _ .

Highly • •
©•far!-
>i/elled^ -

Mo'imal
H©ditto
slirl-
vellel

Highly
shri
velled 1

1 AC?.i X S.M 71 56. • 7S»9 . • 0 0., , • ,, MiJiaerons " 0"' • P , 100

2 ACf;,.2 X S.M • • 65 • , 53 50.»B. •' • 9 MumemiiS • • ,0 '' • too. 0

3 ' IC^284 X SJI . 53 • 46 86.8 Q 0 ,numerous 0 0 . 100

4 S,.8 5C S.,M •' .. 74 60 81=1 0 luinerous 0 •. .' 0 , • 100 0

5 F.IO^I X S.H • 43 32 74^4 0 0 Hmerous 0 0 - 100

6 Si.e,1275 X SeH' • . 51 46 -.90 a •• <? ,. 0. •' luraerotts ^ 0-. ^ 0 . . 100;

7 Gu1.16.x S,M ' 74 ' • 61 32 A - 0 0 Huiiiero^ • 0 , • 0 100

8 Gul.2S 3S S«M- 70 37 81.4 0 0 Niameroias 0 , 0 100

9 Ci2l»40 -x S,M • 91 66 , 72.3 0 •0 • , llOTiero;«s, • •a - . 0 too

10 Vinayak x S»W. .97 92 94.9 0 Humeraus 0 . . ' ® 100 0

11 ^^62-32 X S.I3 65 59 ' 90.8 • 0 Huiiisrous 0 0 .100 0

Mean m.5 35.3 80.7 0 MZtaS# 0 36.4 63»4

aM - SasamiM malabarlcura

gs



b. Gapsule set in Sesamum raalabaricuni x S. indicum

crosses ?

{Japsul© and seed set in these crosses are presenteci

in Table 4, Data on capsul© set in the direct as well as

reciprocal crosses are graphically represented in Figure 4»

f

Percentage 0f capsule set was higher in reciprocal

c,i»os@ in general C95*5fS) as compared to th® direct ©ross -

(80^7«i), It,-was more or less unlfor® in all the eleven

reciprocal crosses attempted. In crosses S, malabarlc\im x

Culo40 as--well as S„ - malabarlGum % 1^62-32 there wre cent

percent eapsul© set® Minimu® percentage of set was ^

recorded by the cross S^. laalabaricuni x ACV,2 (85%)« Cap«°

sulss obtained from different crosses were similar and
s.

they resembled"the capsules of the feaale'parent (wild,

species) in all respects.

ii) a. Seed set in Sesamuia Indicugi x S» malabari.cm

crosse.ss

Crossed seeds obtained from the eleven crosses ,

along, with those of the standard variety &CV.1 are

presented in Figure 5a# / ' .

lormal-seeds could not be recovered from any of
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Flgiire 4o Capsule set in direet and recipraeal. crosses of-

Sesaisiim indicua and S, m̂alabaricuiae

1, ACV.i X S, malabaricum

2, AeY,.2 X S. malabaricum , "

3, IC,284 X S. malabarieua
I • irn» iiiiiiii • w-r<«r7»iffri i•• i ni wii'm i

. 4, S,8 X S. malabarlcm

'P^-10-1 X So laalabariem ' ^

6, Si,1275 3c S. Hialabaricura

7»,Gul.16 x S. malatoaricura '

8, e-ul.28 % S, aalafeariciM

9. Cul.40 X S» aalabarlcum

- 10, ¥inayak x S, malabaricum

• 11» H-62~32 X So aalabariciim

d )" • V-
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these, crosses. All the seeds in each cross were either

meiium shrivelled'or highly- shrivelled (fable 3)# In

th^se s0$dSB the seed coats were normally developed# So
V.

the seeds alraiost resembled, the fetnal© parent variety in

seed colour* Since there i^ere nO'Borraal seeds, the •number

of seeds per caj>$ule were not counted.

b» Seed set in Sesagaim malabaricam x S, Indlcum crossesi

In these crosses also, normal seeds were riot -

obtained. There were medium-shrivelied and highly

shrivelled seeds in each cross and hence the seeds
/

obtained fro® different etrosses -were similar in appearance

(Figure 5b, Table 4), Meiiuoi shrivelled •seeds-presented

a "partially filled appearance with norraal black, coloured

seed, coat similar to the female parent, S, Hialabaricum,

but they \-3ere empty and crumbled when pressed, ii scaly

endo-sperm was seen inside the thick' seed ©oat.

Table 4 shows' that percentage of aedium shrivelled

seeds is more than the percentage of highly shrivelled

seeds' in all 'the crosses. Percentage of medium shriv@lled

seeds was aascimum in the cross S_, malabaricutn x ACV.1

(74?S) and it was minlmua in the cross S. malabaricuBa x

€ul,t6 {39^}.



Figure 5. Seeds of Sesaaiam itidlcum x S, malabaricuta

crosses.

a) I31rect cross

AC¥,1 X S.M '̂ 7. Cia.16 X S.M

2, AC¥,2 X S.M' 8. ewl.28 X S.M

3. IC.284 X S.M 9. Cul.40 X S^M

4. S.8 X S,H 10. Vinayak x SoM

5. 31^1275 X S.M 11. H-62-32 x S.M '

6. R.10-1 X S.M • •12. ACT.1 (standard)

Reciprocal cross /•

1, S.M X' ACV.1 7. S.M, 3C Ciii,16 '

2, S.M 3C AC?^2 8» s.M-x-cui.as

S«H X IC.284 9. S.M X Cul»40'

4. S.M X S»8 10. S.M X Vinayak

5. S.M X Si.1275• 11. S.M M-62-32

6, S.M X P.10-1 12. ACV.1 (standard)

- Sesamuai laalabarleum
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Characteristics of crossed seeds of selected

varieties are clear in Figure 6a to d» In ACV. 1 x

S. malabaricvBB and Cul.40 x S. malabarlcum, seeds were

hlgh|y shrivelled whereas in the other two direct crosses
the sieeds were medium shrivelled. Seeds fro® tl» four

reciprocal crosses were similar in all cases*

ill) Seed viability

None of the SMds in the 22 crosses (direct and

reciprocal) was normal. Hence there was no need to

conduct seed viability test.

2, Pollination and Fertilization

i) Capsule development from emasculated flowers without
pollinatlbtt »

No capsule developed from flowers emasculated and

protected, without pollination. This was true in all

the eleven varieties of Indicum as well as in the

wild sp., S. malabarlcum. Data relating to this study

are presented in Table 5.

11) Capsule setting after style excision at different time
intervals after self pollinations

The data relating to Sesamum (4 varieties)



Figure 6. S*eds of selected varieties and crosses

a) ACV.1 X S. aalabaricua

i - ACV.1

12 » S, aalabarieuBp

1 X 12 » Dir«ct cross

12 X 1 - Reciprocal cross
• • • -i'A

b) S,8 X 3. aalabarici

4 - S,8

12 •• S» malabarleum

4 X 12 - Direct cross

12 X 4 - Reciprocal cross
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Figure 6 (coatd.)

c) Cul.40 x.S, aalabaric

9 - Cul.40

9 X 12 - Direct cross - .V ^ > •

: 1" •

12 X 9 - Reciprocal cross
r

d) Vinayak x S. oalabaricua
• T'^

10 - Vinayak

12 - S. malaii}aric\jm

10 x 12 « Direct cross

12 x 10 - Reciprocal cross

^ li'
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Table So Capsule development iri :floifers emasculated-
feut, n©t polliniat^d«'

si«

Mo,

1

2

3

4

5

.6

7

8

.9

10

11

12

Variety

AC¥«1

ACV^Z

IC.284 •

S«8

?1G.1

Si.1275

Cul»16

Gul»28

CulM

Vinajak

M-^62-32
li-

S,M

Hfumber of
.plants

8

6

. a

4-

to

5

7

10

• 5

9

5

16

*SoM - Sesamwa m'alabaricm

Kumtoer of
floiiuers ••

.emasculated

15

12

13

9

22

12

14

24

12

17

15

29

lumber of
.©apsules set

0

0

0

0

0

0

0

Q

0

0

0

' 0
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and S» malabaricm are presented in Table 6, Minimum

diiration for which style is to be retained after poliina'?'

tim for cai^sule development was four ho^rs in-^® indicuHi

varieties and five hours- in S, malabaricum. Style exeision

after four hour of pollination resulted in 605i capsul® set

in Aev.1, capsule set in S.8, 25% in Cul,4o and 45?^
\

capsul© s^t in ¥inayak» Thereafter the pereentages-

inereased. steadily and attained the peak values sooner or

later in different varieties.

In the case of S, malabaricuma style excision after

five hours of pollination resulted in only 159i fruit set.

It increased v/ith every half hour increase in. the dura

tion of ,.0tyle retention, Style eKcision after 7 .hours of

pollination resxalte-d in 83% fruit set in ^ 9l%

'fruit set in .S,8 as well as the vild specieS; and 97%

fruit aet in •Cul.40 and flnayak*' In the control group.,

where stlgiaa excision v/as not done, percentage'-offruit set •

was 70 in AC?.1, fs in S.S, 80^ in Vinayak and 100 in aul.4o'
ag \^?ell as in the wild specieso Increase in the percentage

of fruit set with increase in the duration of style reten

tion i"s graphically presented in Figure 7.
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ill) MiGfosc0pic study of pollen tube growth

Pollen tutoss which vefQ stained dark blue were

cjlearly Visible itt the l:i.|ht- blae siarrounding medium*.

Styles studied one hour after polliriation showed

that in selfed flowers of S*S, the pollen tubes have

traversed abaut 30 to Uo% of the stylar length.-• In the

styles of flowers crossed ^^ith S,' malabaricuiB, pollen tubes

wre jmst enteriiag• intp the styles at-that time* Three to

three aiid a half hours after pollination in selfed- S»8

flowersj pollen tubes were seen just abo^e the top of the

ouary. While some of the tubes have reached the wary,

some others were traversing^ the lower part-of the style..

In the case of crossed S.8 flowers^ the pollen tubes

have by then' reached only 50 to. of the length of the

styles»- Pollen tubes have takes about five hsurs to

reach the ovary in crossed S» indicuai (S,8) flowers,

Froa this it is clear that pollen tube growth Is aofapara-

tively slower in crossed' flowers than In selfed flm#ers

of S., indicuia*

In S,. fflalabaricusi. the rate of pollen'tmbe grmth'

wais slightly higher in crossed flowers than in selfed ,

flQ's/iers,^ One hour after pollination in selfed flowers.



Figure P0llsn ^ersiiliiati©n and pQllea tube gPOifitR
'in •pistil.

a. Pollen aeralaatigfi'' ia Sesasima iadicma m

§.• 'fflalabaricttw eross.s^ • • ,

Pslles tmbe growth ia tMe .-style • In

SesaemiB indieafs % B» iaalabaria^m cross

A • V • • • ' •
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pollen tubes 'rfere seen just entering Into the styles,

vjhile in. crossed flowers pollen-tufees havs trairerged

10 to 20?^- of the' stylar length» Three laours after polli

nation in selfed and crossed flowers- pollen tubes were

observed to traverse 50% and 60^ of the stylar length

reapeetl¥ely% Pollen tube's were entering the ovary

four to four and a half hours after pollination in both

selfed as.well as crossed flowers.'

Pollen germination and pollen tube .gro^j'th in

crossed flowers of S. indieum are show in Figure 8a and' b.

Pollen tubes show nomal growth in crossed flowers as .in

selfed flowers» _ •

3, Capsule and seed developflient*

i) Length of capsules , •

Mean'length of capsules in direct, and reciprocal

crosses of S_i indieum x S* malabaricua at two days inter

vals from pollination to '20 days thereafter are presented

in'-fables 7 and 8® Development of crossed ©apsules'. was

at a slmier rate as compared to the open pollinated ones.

Capsules attained full length at al>out 10 days after

pollinatlott* ' . '



Table 7, Length o£ capsules (c®) mder mtiiral aad cross pollinations in Sesaauta indiSBE
varieties 8 ' ,

lo'. day?a£?fr ACT.1 ACV.1 sc 3.8 .S.3 xS,M Cu.1.40 Cul.40 x finayak Vlnayak x
palllna- ^
tioa®

•1 t 0^84

E 4 . 1.23

0.82 , -,0.69 • , %75- e».72. • , Q.66
1,19 "^*21 1.02 1.50 1>42 1.55 1.1^

3 6 1.88 1.64 1.88 1.65 2.40 1«96 a.l9 1.99
Z, . 8 2.25 2.29 ' 2.22 1.6? 2..95 V 2.55- 2-90 • 2.43
5 10 2.59 2.23,. 2.36 2..27 2*.97 2*54 • 3.-23 3.12
6 12 . 2.56 2-.30 2.51 2.06 3.05 2»33 ; 5.13 3.01
7 14 £.49 2.54 2.59 2.06 2<»01 2.53 3.21 2.97

'2.17 3:-»00 3.49 ' 2.84
• 2.16 2.-9a ' 2;,;66' 3.39 _ 3.06

10 20 2«57 2.42 2.52 2.21 3.02 2.42 3.48 3»23

a 16 2.65 2.15 2
9 18 • ' , 2.58'' -2.20 ^-52

•^S.M - Sesaauta taalalaarlcuin

u\
CD
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Table 8, Length of capsules (cm) «nder aatural and cross pallima^felQns in
Sesmaurn mtiaMrieum® . , , •

X./

Sl»
Ho«

luiaber of
days after
pollinatioas.

SaM* , S«M X AC1.1 S;el X S.M x Cul«.40 • • Sail X fiaayak

1 ~ 2 . • .0o72 0.56 ' 0,.60 •• ' 0^59 o'm
2 4 . - .1.53 , i>3e • 1..24 '.1.24 1.47

3 6 ,2.30 . 1.«90 • . 2»0O • , 2*10 • 2.20

' . 8 : .2,71 .2.15 2.57 2,. 29 2.61

, 5 10 . ,2,89 , . 2.43 2.,39 . ^2.78 2.64

6 ' 12 ' ' .a,,82 , :--2,.48 2.51 '•2^39 ° .2.56
7, 14 . ,2.79 , 2,52 2.46 Z.M 2„72

a 16 .2,^80 , 2.34 , • ' 2.5f 2.61

• 9 18 . .2.76 . 2.48 • 2^.66 2...50 2,72

10 20 ^ . ,2,86 . 2.44 2„67 2.*52 2.84

*S,M - .Sesamm tBalabarleua

m
o
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fkere was slight reduetion in the length of crossed

capsules at all the devel-opiaental stages i the percentage

of reduction varying in different crosses at a particular

stage ana 'within the same cross at different stages of

grov/th (Table ?)»' In ACV,1 cresses^ there vtm

and 6'?5 reduction after 2, 10 and 20 days respectively

after pollination, as compared to the open polliiiated

capsules. In S«8 crossed, the reduction vias 27%j h% and

12% respectively at the 3 stages. In Cul.40 crossed it

was 5%, 15^ and 20t and in finayak crossed it.^'ias Tfot 3%

and 15?^ respectively, Capsule length in the above crosses

in relation to nvunber of days after pollination is

diagramatically presented in Figure .9^. to d.

In the reciprocal crosses also, there was slight

reduction in the length of capsules at 'all stages of

development (liable 8), Capsule length in these crosses

is graphically presented in'Figure 10. Here also capsules

attained full size ^^ithin iO days after, pollination,•

After 2 dr/s of pollination the percentage of reduction

in capsule length was taaxiauas in S, raalabaricm X ACV.I

(,23%) asid miniiauai in 3. malabaricum x ¥inayak (1.'4%), •

In So malabarlcum x S,8 and S. malabarlcnim x Cul«40 it was



T'

(cm)

2

O

A

a —

F"IG.9. LENGTH OF CAPSULES AT DIFFERENT STAGES OF DEVELOPMENT DIRECT CROSSES

©

/

©

a

Acv.-f

ACV.-lx«^./«

ia

• •••

CUL.^O

GUL.XO X

IS

r~i
20

©

©

' / -

®® J?s.8 XV)./n

1—I I I I I I

VINAVAK

V VN AVA K * /7l

I I I I I
H 8 12 IS 2o

NUMBER OF OAVS ARTEIR. POLLINATION



(cm;

< —

pri<3.10. LENSTH OF= c:A.PSULE:S AT OIPFERENT STAGES OF DH.veL.OPMS.MT

IN Reciprocal, cross&s

8 ia

/n'a/a^ahcciLm
m, X ACV.I

oS. m. X s. 8
yn. X cuL..^o

vrt X VINAVAK.

•12 16 18 20

NUMBEa OF OAVS AFTKR. POLUNATION
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17?s and ISCi, respectively. • Ten days after palliaation,

fflSlateriGuiB x'S»8 showed Baxirauta perefeiitage •&£ reductiOB,

(17?^') and in S. aalabaricura k CulAO the reduction, •was

minisuM' (3.87O* In S® malat>arioua x ACV.1 and ia ,

§.« malatoarieuia x.. fimayak it was 16%, arid 9?^>- respectively.

After 20 days of pollinationj the percentages of reduction

were-15,,, •7, 12 ^nd 0,7 in S® malal>arieum. x

§• malabaricuia 3£ S,8j S. malabarieum x eul,,40 aM

aalabaricum x ?inayak respectively,

ii)'Breadth of oapsilles ^

Similar to leagth» the mean breadth of capsules

„also shewed slight reduetlsa, following crossing 'al; all

the developmental stages. In Gul'.40 x S, aalabaricuta

and Yinayak x S® malabaricxaa at 2 days after pollination9

' the breadth of ©apsules was equal to that of opem

pollinated ones. In ACV.I x S_, aalabarieiMi and S.8 x •

?agt.lafeagie^ta the reduction was and 20% respeetively.

, After 10 days fro® pollination, the mean breadth of,

capsules showed '7%5 6%^ and 12% reductions in ACV.1 x

!.» taa^labarieua» S*8 x S. m&labaricunia Yinayak; x aala*

baricum and Cul®40 x S, mafebaricm respectively« After
/ ^

20 days of pollination there -was only 1% reduction ia
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AC¥»1 X S. malabariGurg, The percentages of retortion in •

the other three erosses 19 atti ^ resp@<S'|4vely,

Mean breadth of capsules in «3irect crosses at different

stages of'groiArth are given in fable 9 and the'4ata are

graphically presented,.in figure 11a t© d«-

In reciprooal .crosses, the dififerences in percentages

Qf re.iu€tioa in laeaii breadth of capsules were wry small.«

Mean breadth of capsules after 2 days of pollination in the

wild species (open pollinat^a) .and S. malabari,6um x Vinayak-

was 0.22 era. fht means were 0*1.8 m im S,. malabariGum' x

ilCV.1 and 0*20 ©m in S. gnalabaricum x S.,8 and S» saalabaricutB

X. Cul.4Qo .After 10 days of pollination, the breadth

0.80 em in open pollinated capsules and in the ©ross'

malabarictM % Vinayako In S. fnalabaricua x AGV.I ,

§.» taaiabarieum .x S»8 and .ffialabariciaa %Cul«40 it was
0.74 cm, 0.70 eta and 0.72 ,ca respectiwly. Mter 20 days

of pollinations the aean breadth was 0.78 cm in open

' pollinated and in ;S« atalabaricua x ¥inayak er®ss»

S. malabaricum x ACt«1, a. aalabarlcm % 3,3 and S, mala--

baricuia %pul.4o recorded 0.75 cms 0.72 c® and 0»6S cia
respectively, ffean "breadtii of ea|jstiles in reetprocial

crosses at different stages of development are presented
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1.

fable 10. Breadth of capsules (Gra)Mmder natural and cross pDlliaations ia
Sesamuia malabariom. •

SI. •
iio.

littjQfeer of
days after.
pollination.

-5f

, S.M ,S.M X Ae?.1 • S.M 3C ,1.8 S.M X Cul^40 S,.?! X flaayak

1 2 ' 0«22, 0.18 • . •""0*20. •' • " 0.„22 ••

2 4 0,40 0.40' • C^.35 '0«34 • 0.41 •

.3 6 0.52 " 0.55" 0.54 '0.51 ' 0.65 ' '

4 8 • 0.75 -• ' Q..7t' •0..,71 . ' 0.»64 ' 0,80 •

5 10 ''0.80 ' 0,74" o^fo "0^72. • • _0..80

6 . 12 0.78 ' 0.77" 0«72 "•Q.70 " 0.80 •

7 14 0,80 6.82" 0*70 p.70 • 0.70

8 16 . 0.79 ' ' 0-.73 0,69- 0.76

9 13 0.75 " 0.75 .©..73 , • @..67 " ' 0.75 •

10 20 0.78 0.75 0*72' • 0^.68 0.78'

« -Sesamuffl malabarlcum

cn
Cfl
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([ m. m.^ FlS. fa, BREADTH OF CAPSULES AT OlSs-FERENT STAGES OF DEVELOPMISNT
ir^ RECIPROCAL- CRO-SSES
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Figure 13® Capsule developmeijt ift S«8 x

• M^labayjcim orasseso' • •

a and <3 - 1Q days after pollination

b and e - 20' days. after pollination

c and f - 30 days after pollination

4 » S,S •

•12 S. malabariciaa

4 X 12 - Direct cross

12x4 - Reciproeal cross
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i-tt fabl# 10 aai the iata are grtpMcally preseat©# in'-

•ftgmpe it® Gapsule ia ilrse^ ais^

crosses Ijslweeii S-,,8 anrJ £o nfelabarigua -at 10 iajS;9 -id iafs

aM 3§ iays aft@r folliRatioa ar@ Bhmm-in. figwe 13a ta f>

iiS) iMajfeer per ©ap^ttle

Kemi of. -seeis p©r ©ag&ul.# 'ia <3ipee% a-ni

retnrocal cr'oss^j, sf Se.saaiiia 'Cadietta Fariettes .witli

!«» laalalaMemra la oonparises to melr respeeti^©. £&mM,
paremts .ar® gives la fables 11 afi?3 12# '©ata -s>tt §m€ ©et

ape: grapMealli^ fi^sented .ia 1#a aai fe* 'kmm$ tHe

fftfietles ©f S® indieaa^ tM mmh&P, i#©is '

fe,r. ©mpsiilfe- was ©aKimum ia «C?6,1 (fO) aad iii

S«iC5S)* fher® t-fas siiteataatia.! r©dti©ti@tt ia amitter Qf

m&is"p&r mpswle ia all tM :di.re©t aai retlpr^^al #r®sses

frsffl tMe reBp@0t.l¥© feasle parents^ - ^itoiag t.h© four iireet

erasaesj %£» fflalabarlettm .sfeowed^ 54 farceiit redmetis^li

in mimbBr' ©f sesds" .per eapsmle aai'SoS x. •$,* malatearieuffl

EMSEfe^ 29- perc@6l i*0d.uGtloii# ' In Ctil'«.'40. in S» .aalabarlGt^.

ami fi.fia.fak. sc S#. malabarlGUm it wa^^ 31 pep-eeat.* In reol-^

'•pyeeal cfsssedj, the perceatages of Fe<3i3;©tiaft is?©re 23.9 27§

' 31 ami 20.ia |.« fflalabarioum x A€¥»1, ^
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Figure 14, Seed set in direct arid reciprocal crosses»

aV Direct crosses

1. Ae¥.i • ^

2. ACV.1 X S. malabariciigi

3. S»8 ' ^
•I , ' ^ '

4* S.a X S, mala^iaricuta. . ,

5» CulAO

• 6. Ciil,40 X S,, malafearicuffl

7» Vinayak . ,

8, Yiaayak x _S. aalabaricam

b) ReGit>rQcal crosses

1, S. aalabaricum

• 2. malabarlCTaa x AC¥.1

3. malabaric^ x S,8

• 4e S, aalabaric^ffl x Cul.40

5. S» -aalabaricum x ¥inay^

4 / V- , . r'
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SttBf. mala.teari.QOffl x C.u1.,40 and S„ malabaricuia x ?ii3a,yalc

. respectively,

,• iv) Fresh seed size ' , \ .

.Mean seed leiigth .at 2 days int©r»vals- upto 20 days

from pollination in the four varieties of a» indicma and

their direct crosses witii'S,, aalabarieum are -presented in

fable 13* Development 'of crossed seeds was slower than

/ ' the open pollinated seeds of the respe^^tiv© female parents.

At the initial stag© of developiaent days after -polli-

. ^ nation) the difference in length between open pollinated
/

. and crossed aeeds was 3iS^- in ACV,1, Btercentage of redw-

tion became, 16 and 15 after 10 and 20 days, of pollination•

«speetively. Im-S.,8 x S® aaalabarieiaei 'the percentages of

reduction were 30, 12 and 14 at 29 10 and 20 days after

•pollination respeetivelyi. In CulAO x So malabarl-'cuffl. '

' the percentages of reduction -were 12, 7 and 11 respectively*,

in the case of tlmyak x malabarieim the erossed seeds

exhibited 1^1, 13% and 1.3% reduetion after 2, 10 and 20.

•days of pollination, Maxiauoi seed •length -was attained at

10 to 12 days after pollination in all varieties and

crosses.



N

Table 13- Length of frssJi seeds (mm) ,mder aatiaral and cross polliaatioas in
SesaaiaiQ indicua varieties, ' ' " .

SI.
Ho. .

^ Naaber of
. ^ays after

pollination.

Aev.1 . Ae¥«1 X. S,8 S»S 3c C«lo40 CulJiQ X
S«H

Vinayak finaya]
S..M

1 • 2 0.,85 . '• 0.,S5 0.80. ^§,.56 0.76 - 0;^6T • 0o7Q ' 0«.57
2 • 4 ' 1«63 1«44 1,34 1.10 1.66 • 1.39 1= 5.5 • 1.23

•3 6 2.42 2^38 a«42 ^ 2..13 t^7s ; 2;. 41 2,45 2.13

h . 8 , 3 .65 •• 5»16 3.12 2.73- 3.. 49 • . 3.,37 3*97 - 2.75

3 10' 4.;08 3«43 J.31 • - 2.9t 3.67 3...43 3..68 3.21

6 12 4.15 3»49 5^36 3«07 3.72 3.,.31 . 3o:72 ' 3.35
7 14 • 4,-00' 3.44 3»45 ^ • 2.78 • 3.32,' 3.24 .' 3.6S 3.39

: 8 16 4.11 3.49 5-36 - . . 2.-.S4 3,56 . 3.36 3.77 • 3o.24

9 .,18- 4a18 3.34 '' 3.42- 3-.08 3^.71 3.58 3.76 3.31
10 , 20 •4.1.2 3.m "3v47, 3«00 3.74 3.,3i ^ 3.74 • , 3.26

'*S,M - SesatauiB mala'bariciM

<1
o
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fable 14 represents the. mean seed lerjgtii in

Sg:saEUffl taalatericiam- and the four reeiprocal grosses at '

2 days intervals upto 20 days after pslliiiations, Mot much

ciifferesiee ih the-, seesi leagth between open p.dlllmat.ei and

crossed seeds, at different stages of growth was hotieed

ia this eas^e# f"»o days after pollination.# seed length in ,

open pQllinated eapsules of S« malabarictirB and S<, malabarisuta

3C Vimyak was 0^,§3 Percentages^ of redtt<3%lon in

malabariGum x ACV*1 and-S , malabariciim x Cul«40 were 14

ahi in S# aalabarieiM x S^& it was 16.. ,fen days aftar

pollination the psrcentages of reduction were 15* 23s

-m€ 11 respectively .la the fo\ir crosses. Aft©r 20 days

of pollination these "values beeanie 15 (S, taalabarieutn x

' AG?0.1 and So aalabaricm :£ S..8)., 16' (S, m.alaM.rlem sc

eul»40) and 19- (S, malabarlcum sc Vinayak). Seed develop-

aeut in direct a,ad reciprocal crosses o.f So8 x aialabariaiaa-

at 10, 20'and. 30 days after pollination in- comparisoa to"

their female parents are giwn in Figure 15a to f,

v) Dry seed size

Size of 4ry seeds ih 'AGV.I x malabarieufa and

S«8 X S, malabarloum ih comparison to their female parents

are. .given in Table 15. Dat.a on dry seed sise ©re graphically



•V,.-.

Table "14. Length of fresh seeds (mm) mder natwal and eross pollinations in .
SesaiBiam malabarimsne

Sl«
N(J,

Ktasnber of
days after

_ pQllimatiom®-

•«

• S.M' •S,M X ACV^I S.M 3S -3,8 • • 'SoM x :Ci;ila,40 S.M X Vinayak

1 2 ' ^ ' • 0.63 0^^54 Q.53 ' ' Q»54 • •' 0.63
2 h • 1,59 1 .22 t«il •' 1.26

, 3 6 ' . ^ • 2,82 2^01 " 1.84 " •• 1.^7
4 8 • 2.95 • ' ' 2.44 2^48 ' 2^42 . 2,68
5 iO ' 3.12 ,2,.64 • • • %i2 t«79 •
6 12 ;3»14 . 2.73 • 2»61 •" 2,60 . ' 2.70 .

7 14
/

• ^ 3.18 • 2^.70 2w63 ' -2.60 . 2„72
8 16 3.17 - 2.78 2^-66 • 2,, 60 • • 2.62

f. 1&; ' . > 3., 20 • 2«72 2»;S4 - . •' 2^68 2.65
10 2© , 3.2Q 2.71 2.72'. • ,2*70 • ' 2.83

*S.iM «• Sesamua aalabarieuia

JS3



Figure 15® Fresh seeds at different stages of
ds^elopsaeiit" iJS S-.8 x S^o nialal3a.rlciaQ
crosses. . '

• a and d - 10 days after polliBation

b and e - 20 days after pollination. •

c and f - 30 days after pollination

4 - S«8 • •

12 - S» malabarieum'
«a»

4 X 12 - crass-

12 X 4 ~ Heciproeal eross



Figure 15a

Vlv
4 X 12

Figar® 13 b

m:

vv

4 X 12

Fl^re 15e

% 4

## ♦v

« '

Figure 13d

Figure 15e

Figare 15f

12 X 4



-1-f'

73

preseatad in Figure' 16a to d, there was sufestaatial

difference' ia length as-well as'breadth of dried seeds

olataiHed-from open'pollination and- eross polliitat,|©ii» , r

.Difference ms, minimuiH during the initial stages, qf

de^lapment and it increased -gradually diir3.tig the later . •
\

stages of development. Percentage of reduction in breadth

of the .seed %ms more conspicuous than that in length*.

At two days after p©llinationj mean length of dry •

seeds was same ia AC?.1 and AC¥«1 x S« tnalabarieugt

(0»4l mm)® In'the ease of S,3;x malabari'^tim tliere was

18 percent 'raductiana Breadth af dry seeds showed 4 and

14 percent reduetian from their fecaale parents in ACfal x

§,« malafeariiiiM and S.«8 x S, malabariem respectively«

Ten days after pollination, the percentage reduction"in

aiean length -pf dry seeds, was 20- in AC?»1', 3C S, Btalabiari.oiagi

whereas it negligible in S>a % malabaricoBa Mean

breadth of dry seeds exhiMtad 23 pereent reduetim in

ACV.I X S. malabaricum and 33 percent in S>8 x S«" maM-

barieum» Tvventy days after pollinatioa the •pereaitfe:a,g9'S'

of reduction w^re 25 and 5 in the case of length axiid 45

and 28 in -fclie case of bir'eadth. of dry seeds of the "feWo

crosses. Thirty days after pollination, length of dry-

seeds" showed 23 aiid 13 percent reduction while toraadth
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fable 15. Size of dried seeds (mm) under' aatmral and cross polXiiaations 'ia
•Sesafflum IndiciM varietles«

SI.
10.

Humfeer of ,
days after
pDlllna~
ti©n.

AC¥.,1 AC?,1
if

X S.M s.a 8.8 X SoM

Ler^gtli . Sreadth , • Length ., -Breadth Length Breaitfe. • Length , Breadth

1 2 .0,41 0,27 •••• 0.41 . 0.26 0«49 0,40 0,30

2 4 =0,97 0.50 . 0.93 - 0.49 . ' 0^.84 , 0^53 , . 0.85 , 0,52

3 6 .1,85 0<.78 . 1.6t . 0.71 2,01 QM • . 1.86 0,72

4 8 ' •• • 0,94 . 2.21 . 0.81 ,2.38 •"0,88 . .2,36 0,82

5 . 10 •^2.96 ' 1.08 . - 2.37 . 0.83 • 2.,47 •t.07 . 2.-,45 ^ 0.72

6 12 •2.89 1,10 . 2.47 0,87 ; 2,53 'l«16 2,13 , 0.77

7 14 •3.18 1,24 , 2.65 . 0.89 2,71 1,«28 ; . 2,48 1.04

8 16 ' .3»09 'l,20 . 2.69 . 0.90 2.57 1,26 • . 2.46 1o2i
• 9 " 18 • •' 3.17 ' 1.-16 2.63 0.97: 2,62 , . 1 .M . 2.37 1.04

10 20 3.36'. 1..45 t..60' • . Q*m 2,:64 •' t*m . 2,50 • t-,13

11 22 3.ZS 1..69 2.56 •' 0,84. •a»67' ••, ' • 2,14 , 1.06

12 .24 5.51 1.66 2.61 0.76 . 2,72 • 1,74 2.50 1.15

13 • 26 3.50 '1,6s 2,70 0.78 2.,96 1.*S2 2,32 . noo

14 28 3.33 1.60 2.64 0.86 3.0S • 2.00 2,48. • 1,26

,13 30 3-«50 • 1«79 2.69 " o.so 3.,08 i.m - 2».62 1 ,.21

"^3.14 - Sesaiaum laalabaricua
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of, dry seeds showed 55 Q.M ,37 percent reduction iri ACf.1 x

S.9 .malabariGum and So8 x S, aalabarlcixm respsGtiTely.

Sise. of" .dry- seeds, in reeiprocaX crosses-.are. ' ' -

graphleally presented la Figure 17 a and -Diy'seeds \

in dirset aiid, reciprocal cresses of S,3 X' &<, aalabari^iiifl

.at 10| 20 and 30 days after'polliaation are preseBted'im

Figure' 18 a asid lb„ •In reciprocal erosses^ Sesaaaia mala^

baricum 3c ACfi,1 and S, aalabaricuia x S„Qs the percentages'

of reducti®n in length and br@ac2th of fSry seeds •shoV'Jed a

parallel change during the different,defelopmeatal stages

(Taile 16) o Two days after' pollination the isean length

•^nd breadth were mom for crossed seeds. After 10 days

froBi pQlliaationj- the length of., dry seeis in S.o aalabaricuiB

©pen pollinated and §.« malabariom x AC?,1 cross showed bo

differenoe, vjhile.in S. malabaric^iia x S«8.crass, there ^^as

11 percent re«3uctioii. Heaii -breadth q£ dry .seeds-was

5 percent ©ore for S, galabaricum jc ACV.I and $ percent

less .for So taalabarlcim x S«..8 thaii the wild open pollinated

seeds. After 20 days from pollinationj- the leagth of dry

seeds- shov/ed 17 percent reduetian in So tiialabarieum x

AC?«1 and 16 percent reduction ±h S, aalabarieiM x S.S

from open pollinated seeds of the wild female parent.
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Table 16. Size of 'dried seeds (tma) under Batural and cross pollinations in
. , Sesamum malabarig^am.

SI, Number of malabari'cusa .S. aialabariciam. x ACV.1
V.

•S» ffialabariciM x s.8
Wo. days after^

• pollinatldri.
- "

-

Length Breadth , length Breadth "Length, • Breadth

1 2 . 0,39, 0.29 ;• 0»:39 • . 0.31 0,48 • • 0,36
2 4 . . '• 0..85 0'.60 ' 0:»7S 0.48 0.77 0.53

3 6 • . ' . •1,44 0.S3. „ ' 0..6S ' 1,..32 • 0.84

4 3^ • . 2.21 • , ^ «07. 0.92 '• 1;.86 • '• .0.98
5 • 10. ; 2.45 • , ••1.^38.. 2.47. 1.45 2.18 - 1.25
6 12 3.03 , 1.84 ,• 2^70. • ^.59 2-,.61 •1.62

T 14 2.98^ • . 1.94 2.58, 1.39 • • • ' 2.67 ' 1.72
8 16 2.90 , '1.85 2y60 ' 1.70 2.58, 1.70 _

9 18 2.39 . 1.95 2.»49,. 1.65 2.52 1.60
10 20 2.99 , 1.36, , . 2549^ "1.63 2..52 • 1.60

11 22 • 2.91 i .87. 2.51 1.64 2,52 1.71
12 24 2.96 •1.88. •• • 2.49; 1.61 2.63 1.67

13-, • 26. ' 2»94 • 1.81 2.54 1.71 2.47 1.61
14 28 3.03 1.87 . a..31 ^ t,65 2.49 - 1.56 •,
15 30 2,94 1.83 • 2*52 1«60 2.. 54 1.60

,0^
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Figiap@-lS«, Dried seeds _at different stag©_s . ^

of developraemt-ia SaS x"S^ malabaglQim

ersssesa - ' ' •

a. Mreet cross

Reciirocal qrass

1 10 days after pollination

2 » 20 days after pQllinatloa

3-30 days after pollination

>'
i •r.
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of dry. .ssais, at tH@ .same tire© escMMt^d 11 ssiS'

1'4 f®r@eat recimct'isa la these two ©rossaa respecttfiily•

At tMrty days aft^r polli]aat^i@s,9: tlie. feiustiaa Im .iimgtfe

was 1,4 pepceBt @ai, in tersadtii i.t^ ms 15. ptye^at tti ,lJ0tii

•til© eross$.8o.. , •• , . •
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• - . mBcmBim

atuiies QR'iat©,rsp©cifie i^lattonsfeips am "useful -
\ . . . -

ia. fereedlag -prsgraoii^s ^mlmglng t.ransfer af fe.sirabl©

charaeters aei»©ss tfee sp@©i0s. terri@3?i usuallf trsa, wild

spsoi.es t'Q tm etiltlvatei mm, Ia.S|ssSS» evei'ithoagli

abaut 3h 'speeies: have feeen Metttlfiei, mAf a -few .SMcoess^

fill ima^aiaees .of int®rsp©e.ifte hmm. bem

repsrt©i-« M®pt ©t tlie grasses atte»ptei \f©p©' laifweeessfial

•due iBterferene© ©f reproinetiire: Isolatl^a

rnB^hmlmB.^ iiioJi as 'ineoiifa-tSteilS.tf, liybrii'

aiid W^A& gterllxty;. Im a umi^er &f such erossep omlf

pferiirsllei ©r emftf nmviBble seeds ^0m ohtaimi-*

-StiMies-' ©a'lifferM seed d©¥el©faest taiisat© that

hybrid iii¥laMlitK to ©ttiasptrii faHwf»e ia t&e fearrief

ts int.@rspseifl0 lifbriitgatioa la- s^mt 9f tMse erasses

CBte¥-aa» ifk&t l.gkai Waaimi^'i^SB)* Mesults 0i

studies on prms. ^saspatlbilitf^ h&Umm £« lailcm m€ .

§,* aalafeagi-eiM aai tfee possible reasoms far seei failure
' .am disenised ^liere,

'CafSttl® iettiag'was'UOTiaai la ii«et aa %i©il as
! ^

,r'peifr»96al ei^sses.o la general® i"*' '"as aare ia.

cfosses ttiaa, ia i.lre©t. er'0@.s©s.,, ^uc th© 22 .©:F@»s-es
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tried between eleYen varieties of S» indicum oa the one

band and So malabarieufa on the otter (11 <iijr«ect 11

reciprocal crosses), two showed eent per eent eaptsule set

(S., malabaricm 3c'Cu.l,40 and' S, maXatearicum, 3?

Minimum capsule set (51%) was recorded in the eross,

AGV^Z x: §_. malabarieum. Affiirthadevarathisa©" (I9i5)

reported 5.8'^e capsule set in S, indieua x S» capense

QTQss mid 3»'9?& eapswle set in,'S» .occi^.entaXe x S» indicim

cross o. SuWafaanian (1972) reported 30^^. •capstile set in

i.:"' i^dlGim X S. alatum cross and in its r^eiproeal-

er'oss.. He als-o. reported ^4 and 23% cBpBule set in iirect

•.and reciprocal crosses between S, indicma and S* radiatum

and 6% capsule'set in S, Occidentale, x indiem isross*

These values are too low when comparecS to the results of

the present stuiy-,

s

In spite of good capsule setting^ fiormal seeis

were not obtained in any of the 22 crosses. In direct ,

©rosaes,. {aeiimra slirivelled seeds were obtained in four

and highly shrivelled seeds in the remaining seven. In

reciprocal crosses,, mediura and highly shrivelled seeds

were obtained in all the 11 crosses. Thus the reciprocal

crosses showed higher percentage of mediUBi shrivelled
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seeds than highly shrivelled seecis whes ©ompare^ to the

direct crosses® The failure of normal seed set ia crosses

indicate that these two speeies have developed a strong

isolation barrier which makes thew cosspletely noEcompatifele#

•fh? direet .crosses between Sesatauta 'indlcuia. and

Se, malabariiSum and their reciprocal' crosses .appear to '

differ in the intensity of seed degeneration (Figure 5a

and b).e The- comparatively better developseitt of crossed

seeds %'lth S<, aalatearieugi as female parent might be on

eceoiMt of the thicker seed coat of this wild .spfecles,-

Seed coat being a purely maternal, tissuQ» the differenee

in seed coat thicteiess ^nd development in the two speeies

probably account for the minor diff€;reaees in se#d d©v©lop«

ment in th© t^-^o sets of crosses, Siaiilarlys,. reeovery of

aedlu® shrivelled seeds ia four' out ®f 11 direct ^^srosses

©an also b© attributed to .the •comparatively thicMer seed

coats 0f the f©.male,parents of these crosses vis, AC?,2,

S«8i, Vinayak and H-^62-32. In" all the crosses the .colour •

of crossed seeds .was -the same as that of the selfed seed:^

of -the female parent,.

Recovery of shrivelled seeds in interspecific

crosses in spite of normal capsule set has been r'eported
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la S^samum by many earlier -workers •«,. ©hawan (1^46) r^parted

recovery of shrivelled seeds in S« raiSlatuia x §» iadioiM

§.' radiatum x So prostratiiga cjrQSsss. iadieiim 'x

So radiatum cross also yielded, similar results (Aaon^s.

1948)» Raraanathaa (1950) abtaiaed both shrivelled and

riorfflally .jdevelDped nonviable seeds in the crosses ^

§.® rB-diatuiQ 2c S. iniicum^i S« radiatum x S. jprostr^tuwi

oeci^entale k £« ladioiM. S®,., oeeidentale •x S« laciniatugij»

'5' • • • 1.® aoei^entale x S® isrostratara -aad S» radiatuii- x -Sa. laci"'

nlattMo Mazzami (1952) reported that Sa indictM m

§.» yadiatm crass; g-ave fruits lafithaut •seedse fe^harmath

(1954) o"btained some fruits containing shrivell©<a and

nanviabl© seeds from S. IndiGam x S, alatuia^ .3, aagolense x

Sb 'pr-ostratum an(3 S, anaolensg x S« laelmiattKB crcjsses. -

Badlaai (1958) recorded nomlable seecas.from the eross

S® Qecidentale x' S. prostratum. Aairthadevarathinani •

• (1965) and Sundaram (1968) reported recovery of shrivelled

seeds ia g.® ini3iciim sq g. capense cross, Subramsnian, (1972)

oMained empty se©ds in.S, indicum x -S* alatua <sross and

shrivelled seeis ia-its reciprseal cross# He alS'O reported^

recovery of saall and shrivelled peefls iis, the or^as^.s,

§• ^ S; ra<iiatima S« radiatiJtm X' S. iBi<li,om!»

•S, Qeeideiatal©- x S, indlQiim and S, radiatw x S., laciniatua#
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In the present investigation> In all the erosses ,

seed formation was inhibited at aome stage after initial

delrelopment which suggests that pollen grains although

sijfficiently successful to stimulate oapsul® fonaation,

are inefficient to bring about normal seeci devtlopment.

This might be due to failure of either f®rti3J.2alJioii or

growth- and differentiation of the zygote into a norml •

embryo, Sinee no hybrid, seed vias obtained# the .question

of hybrid sterility or hybrid breakdown as an isi^latisn ,

meehanisra does not, arise here® Hcsnoe, the barrier between

these two speeieg could be either cross incoBipatibility

leading to failure of fertilisation Ot^ hybrid inviability

resulting from failure of sygote development into the

embryoo

Cross, incoamatibilitv. ' ' • ,

The role of pollination in eapsule, development was

critieally studied in the style excision estperiment. It

was found that, emasculated flowers^ did not "develop Into '

capsules if they were- not, pollinatedSo the stimulus

-of pollination was"^essential for ©apsule development*,,

Further, style excision done at,different intervals after

self pollination shoxi?ed that when the styles were -excised
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witliin f our iiQurs poXlltiatioa in, ladieum ''gn^

flife kours Qf pdilinatioa ia So raalabarleum, tiie fl-owers

'dropped off and capsules failed to dew1pp.. this infilcate#

that for capsule development, styleg. should reaaift in. ta©t

for a'miniffiua per-iad of-four ihsurs in B, inflicua, and fi"we

hours in. So malabarlcum. These results lead to the con

clusion that some of the pollea tubes reach thss ovary at

four hours after pollination in Ss indicum and at five

hours after pollination in S» laalabaricugi and tafee part

in fertilization® However, the percentage of capsule set

remaiaed low at this stage, Fdr noraal .setting of capsules,

the? styles, havg t© b© .retained .fo,r a .!aiiii.iBUsj period •of

•5«5• hours •in indlouBi and 6®5 hours -in S® aalabari.cum

(Table $) ^ If the pollen tubes traverse the stylar lengt,h

during the interval between pDllination and ejfcision-j

style reiaoval has- no effect and normal capsule develspment

is obtained,' _ ' •

• fficrascopis examination of pollen tube gro^^th in

the styles sonfirajed the above results. Xn selfed .f.loviers

of S« indieuta and So malabarieumi pollen tubes were f omd

ta emte.r the ovary 3,.5 hours and h&mrB respectively

after psllination. In the ease^ of S# indieui3«, Joshi (1961)

reported that in ^otae' ovaries pollen tubes were noticeable
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at foxxp hoMTs after polliaatlaa# tlaough only a few apical

ovtiles have'received thenie Six hours after polliEaticm,

p^lleu tubes -ifere invariably- observed ia the ovary aad they •

entered practically all the ovules. But Suferamaixiaa (1977)

reported that pollen tubes were found Just above the micr??-

pylar ffegi-sfi four hours after •pollination -ani pollen tubes

have QEtered the ovule six to eight hours after polliaa--

tioB..,

There is a-difference:, of me hour in th&'time taken

by the psllen tubes 0f S, indieum and S* malabarlcuja t.o

reach th@ ovary® 1?his difference could be attributed' to

differences between the tvjo species ^ either In the rat©

of gro^wth of psllen tubes ot In the'stylar lexigtha- Rate • •'

of growth of pol3.6n tubes was faund to he slightly different

in selfed and crossed flowers,* In selfed B» indiQua • •

flowers s the rate of growth was higher than that-in flowers

crossed with S« ag^abarlcuma In the case of S® malabariciMa

the rate of growth was slightly higher f or the crossed

flowers during the initial stages of growth.. Dhawaii (19^6)

•reported that the^ rate of p©llea 'tubf gra^wth was slig-htly

less In S» radiatum 3c S. orlentale cross than So radiatum

'selfed, •but .fertilizati-oft was effected ia all the ovules, •
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Dailami' (1958) refgrfced 'that p.olleii' gereiinatlQa-p: psjltem

^t-tibe 'grwth siiii' -fertiligatiens ^ere' lasmal mi4> itt

•S♦ oeeldentale X" So orostratum than in oefclientale'

S^lfed. ' . " ^

g* 'iMieuna x S;* mmla-yaiiuta Qro-m$ poXlen grains'

failed germinate cm the' Btlgtaa, af th# parent

, (-Saatri and ,Siwnaa|. I97i}<»"' 'Ban prossability to • • •

't'sstrlctad-polien-tube.grcy9fth''in linsf^d orossea lia^ been .

•reported by jiadal- and Ealia •C197S),- AbnO's^al •polien-tiibe# •

•were- sbservad in Ishe ease of incompafe-ible erogs©# in'

•Brasslca;- spp* by Sareen (1970» BoeM^arev

(1973) and Ihaima and Chowdhury (1981). Abnox^allti^s

v?©'re in,the form -Qt .-swelling'at tEe-tip -Qt .pollen:tubes oi*
I. ' • ' • ' • "

'its-bursting in tfte .stigiaatiG'tissue#, fiiey show'ei-anomalous

•gr-Qi-ith 'unable'to penetrate the tissue of the •^

;ptyle,» • XnoompatiMlity- in-tb,osei;" brasses .via© tkus a ^re- • -

•f#'rt€ii2ati'#a-process • But in-tte present' er99s^.a bet^^i.iii',

' M' iMieuia anS 'S. ,Hialab-^isua-' apart 'fr^a the s-liglit -^arta-

'tim. in tii«3-'ratte -©f pollen tub^' growth,in erossea-ani' •

•selfed-fl-ow©rSj, tfe© gerffiin^tian of ^p^ll^n'grains. ani ^

ĝrewth of pollsn' tubas. were uninterf^rei isflth*. Ss abnor- -

mality was fowd' in the •graT?/th and largf nu5Sb©-r of pellen •

tubes were found to ent^r the ovary to fertilise all th©
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ovulas i'fi, direct as well as reciprocal erssses.# '

la all the 22 crosses, crossed capsules reseabled
\

the capsules resulting from selfing in the female parent.

It shows that capsule development in this interspecific,

cross is not influenced by varietal difference. Studies , '

conducted, on selected crosses shov/ed slight reduction ia

length and- breadth of crossed capsules at ail the stages

of development. Reduction in the size- of capsules could be

•due 'to a reduction In the. number of seeds' per capsule or

due to a reduction in the sise of seeds, Sharma and Khanna

(1964) reported similar results in interspecific crosses

in the genus lAnuta* Rate of growth of crossed ovaries was

significantly lm»/er than that of selfed onfes and they

concluded that slower development, of the crossed o-faries

might be due to any of the post fertilization causes, such

as imperfect seed formation9 slower growth of the embryo .

and poor developssent of the ©ndosperm.

Mean number of seeds.per capsule was substantially
I

less in case ofvcrossed capsules as compared to selfed

capsules of the female parents (Tables 11 and 12),. Per

centages of reduction were more in direct crosses than

the reciprocal crosses. Measurement of fresh seed length
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at different time intervals after pollination showed that

eveathough there was some reduetion at all the de^?elopaientai

stages, the length of seeds increased normally after palli-

hati an aiid maxifflvim possifele length was attained at afeout

10 to 12 days after pollimtioh as in the case of selfgd
seeds,,

Agross estimate gf the frequency of fertiaization
may be made by determining the proportion of ovules which
increase in sl2e>lgnifioantly after pollination (Cooper
and Brink, 1945). since pollen tubes have enterefllthe
ovary normally as In self pollinated, flov,ers and the si,e
of crossed ovules increased slgnifleantly during the
subsequent stages it can be concluded that fertll, nation
.a.es-Place in crossed flowers. Howeve. the fre^uen!
Of ovules getting fertilised is substantially 1,3. .
-ossed ovaries than in eelfed ones. differed, m
growth rate in the early stages of development of selfed
and crossed seeds has been maintained as such th
These observati->nc a.Observations suggest that non^ompatibility
two species of Jx theseK'S Of -esajsua is not a Pre-fsriiu^-t,,

• process.
Bgferld invtahii<^..

The barrier Which strikes at t.

^Ses
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of dwelopraeat of seed after cross pollination' tea fe©en'

catalogued as hybrid inviaMlity, Estimation of dry .seed

size at different intervals of p0l!linatl.on revealei that

size of ,open pollinated seeds increases, gradually and

'reaches the aaximuia value at 24 to 28 days after,, pollination-

in S« indicutn varieties (AGV.I and S,S) and at about 12^days

•after pollination in S. malabarieum (Tables 15'and•16). ;

• But in the ease of Grossed seeds the rate of increase in-

sl2e is very low, fhe hybrid seeds probably lag behind

the norraal ones in development from the-initial stage of.

development itself. During the subsequent stages the lag

inereases so much that after 30 days of pollination the

crossed seeds are left far behind the open pollinated

seeds in size. In AC?,,1' x S, iBalabarlcum. _®ean breadth -

of the crossed seeds is only half of that of open polli

nated seeds at 30 days after •pollination, In-.S,a x

S, malabaricum' there is 37 percent reduction. In the

initial elassificatlon'of crossed seeds, AGf«1 x mala*

baricuia was included under the group of highly shrivelled

seeds and S,8 x-S. malabaricuta under the group 'Of medium

shrivelled seeds.^

Collapse of fertilised ovules during the early
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stages of postr-fertilizatlon development is .frequssit

aftei*'Interspecifle erosses, S'fals aigbt fee due-to dl«-

hramonious Interactions between the parental chraaosomes

or genes which are combined in the hybrid nuclei* In

§.* itidicua X Se aXatum cross, iCedfaamath (1954) reported.''

early abortion of jornig embryos as the reason for recovar?/

of shrivelled se^ds« Aneuploidy and-markedly.retarded

SESbryo grovjth has been reported in the cross beti^een

Qlvcine max and G.- tomentella (Sakai and Kalsuma^ 1985)^

Bisharmoiiious imtes^actions "between the,.parental chromosomes

is most clearly evident in the first cleavage division'of

the zygote in the. case of wide crosses and elimination of

'chroinosomes occur during the cleavage Mtosis and ftt,rther

development is arrested (Stebhins, 1958). But in hybrids

between more closely related forms, no abnonnality is

evident in the early mitoses of the zygote, but they occur

at later stages and often coincide with some critical or
*

maximal period of differentiation of its tissues (Mc Cray»,

1933). - . ^ ^ •

. • In the. present investigation, breakdown- occurs at

the initial stage- development of tlie crossed seeds.,'

However, fresh crossed seeds in mature capsules do not
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show appreciabl©, reduction in size from open poilinateiS

seeds. So in this ease, hybrid inviability due to dis~

hanaonious interactions betv/een the parental chrDsiOsoBies

cannot .possibly be eonsidered as.the-reason for seed-

f-ailtire,. Since there is no, marked jfeeipr^.Gal difference .

in these crosses between S. indicum. and S,. gialabarictima^

the chanee of noncoiapatibility involving G3rtoplas?aic and

plastid differences can also be ruled ©ut# \

Another possible reason for. seed .abortion Is the

malfunctioning of the hybrid endosperm assdeiated with

anomalous development of the.surrounding maternal tissue,

E* indieiom x.S, radiatum (direct and reeiproeal crosses

disintegration of the endospera resulted' in death of the

gygote due to starvation (Dhawauj I9^6j Anon,, 19%?

MaEzaai.,. 1952), , The sajae reason was reported by Dadlanl

(1958) for the'seed failure in S, oseidental® ..x 3». prost.ratian

croas. In the present study also, hybrid inviability due'to

endosperai failure can be considered as the possible reason
•s

for seed failure. Further studies on embryo and•endosperm

developBaent would throv/- more light on the specific cause

of crossed seed breakdown.

i.* iadicum x S» alatum and S, indici«n x S» capense
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crosses showed seed failure eventhough they possessed th©

same ehroiaQsoae mmher ie, 2n «' as (Kedh^mathj 1934? '

Aaairthadevarathihaai, 1955? S^andarams 1968 and Su|>ramaniaaf

I972)e But in So inQicum x S. radiatasa (direct and re©i--

procal crosses) and in S, ocgldeatal©' x §.«, i?r03trati«iB

cross, the parents differed, in chromosome numbsr (Dhawan,

1946j Ahoa., 1943| RamanathaB.,-1950| Mazsani, 1952|. Dadlani#

I958j Subramanian,-1972), Esateryo ansS .endosperm .failure

takes place in one way by altering the ehromosomai relations

and in a different -way by geEoaae au^stl'tution (Coaper and

Brink f 1945). Sinee the chromosome nimber of' mala'bari.eyta

is not clearly known, the genetic cause of hybrid inviabl-

lity-in the present study cannot be disowssed farther'here'

Overcoming hybrid inviabtlity by employing ovary/

ovule/eiabryo culture techniques have been suggested by . , •

©any authors. Magsani (1952): obtained three plahts by

culturing the embryos of S, radiatum x S. indicum cross« .

But they resembled S* radiatum and 'were considered to be

the result of dlploid parthenogenesis. The stage at,\i?hioh

ovule or embryo is to be collected for embryo eulture can

be decided, only after conducting proper eabryologieal,

studies in the crossed seeds» For ovary culture also.
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fl© teehaiqma is to fee standapiised fey @a5,sisijig-'.tMe- ovaries,

at iiffersat ijitsrvals 'a^t^r ersss palliaatiofte • Istfer-*

speoi.fi& "hybrids between 3* ia'dloaia am^ malategiena •

witli' •desimblt qualities oaa ofetaine.i hj: perfeetiiag ' ••

any of , tl»se t©etoiftu®s af artificial c«ltw©« •• '

flae present study ha§- tlaias '^isarly ladicateii

i^OEConpatibllitf of S« lndi©iam with' S« malabaylgiM la •

•direcst as well as reeiprocal crosses, flQ-rmal gravM &f -

pall^n tufees id tMe style,,i, eap3ule develgpneiit and sufe-

staatlal iaorease ia sl^e of mules QQMs^<iumt to cr^ss

polliiiatioa ±nc31ea-fee eross fertilisation in this Inters,

specific •arms, 'slimiaatiiig tke- pola ot Grmn liieaiipati*.- _•

billtf''as a species terrieritew©v@?y' the -inMbitlon of

seeii- d#velofwent and the abseiaoe' of- nomal."g$®d iii'ileat®

the iiiTolir'eiieat, @f liybrici iwiaMiity <2ue to mdosperai

M^lum as'the possible reas-0n: far mnc^aifatifellity., As - ,
f ' • •

such ealryo emltmre is. suggested as aa^^ffectiif© a©tho.4'-

for attaialag lalierspseifie oompatlbilltjr h'^twmn these

tno speeie'-s of Sesaiau®, . • ' ' • • • •
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SUMMARY , , .

The study of cross compatlMlity betv/een Seaamum

IndieuHt and the "wild species S« malabarieum was uhdesTtakea

'during l985-!85»,' Eleven adapted rvarieties of S« Iridicm

•were crossed directly and reciprocally with S. aalabarlcua.

There was very good capsule set in all the direct •

"as- well as reciprocal crosses. In general, capsule set

•was better in reciprocal crosses than in direct crosses. •

Crossed capsules-developed normally and they re^embl^d ,

the capsules of the female parents in all respests.

In spite of good capsule set these crosses failed

to produce any normal seeds. In direct as well as reel-
I ^ '

procal crossesj medium siirivelied and highly shri-yelled.

seeds were obtained« Failure, of normal seed develo-psent

indicated that these tv;o species are noncompatible. .

Slightly better development of seeds in crosses I'Jlth

S, aalabaricuiB as female parent might be due to the compa

ratively thicker seed coat of this wild species,

. The role of pollination in -capsule development was

studied by emasculating flowers and avoiding pollination.

Ho capsul# developed in this case indicating that the
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stimulus of pollination is essential for capsul© develops

®eat», . . / • ' • . .

Capsule development-takes place only i-iYien styles '

were 2%tai2ied or a miitiBium. period-of, four hours in •

Sj.' indiciim and five hours' in malabariougi. This indicate

that pollen tubes take a ainitam period of four to five

hours to reach the ovary* • -Mieroseopic ©xaminatidzi of

pollen tube groirth in the styles further confiriaed thess

results ft " • ' - ^ .

Pollen tube growth was slightly slower in•erossed
✓

flowers of 3» indlcua than in the- selfed flo\i?ers« In •

' §.* sialabaricum on the other hand ^ pollen tube growth' was'

slightly faster in crossed flowers than in selfed flowers.

In spite of such slight differencses in the rate of growth

of ^pollen'tubes. in selfed asid crosse'd flowersj large •

number of piollen tubes were found to eater the ovary to .

fertilize the ovules*

There was slight reduction in length and breadth

of capsules in direet and reciprocal crosses between

indicUB and'S'» MalafoaricUiB- at the''different' stages

of development -when compared to the open pollinated capsules

on female parents, fhe reduction in sige of crossed capsules
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eaa /be dwe to the reduotioa in the nuiafeer of seeds per

capsule as well'as/tli©' saaaller size of'srossed .seeds*., '

In erossed as well as open pollinated caps\iles, , =

. the length of fresh' 'Seeds. ijaere.ased gradmlly ^d' attained •'

/a maximum at 10 t© 12. days after 'pollination, Or^ssed

seeds showed reduction in length from open pollinated s^eds

;0f the female .parents at all the stages'/.of groi^th*.

Sinee pollen tubes in' crossed timers rea<$h the

^ov.ary noiiially and the size of crossed: seeds in^is^ase' •

•gradually after pollination it can' he inferred that .seed •

failure in tMs interspecific oross is not a pr^>^fertili*»,

'!^Btion proeess' ie» eposs ineompatlfoility ia not 'the 'battier ,

in this eross# '

Open pollinated-seeds' :attained the,'maximtt®. size at .

about 24,to SS days .after pollination in S, indiram#-'.

Grossed seeds lagged behind-st the early stages of develop-

fflWat itself,* In reeip^po'al qrosses "there w.as. a similar '

reduction in sise of ©rossed seeds from open pollinated

seeds of S» malabarioumt These observations show that

.deirelopffient of eroised seed'is inhibited'-at an etrly stage
of grcMth. Hence hybrid inviability is the possible reason

for brealcdown of this interspeGific cross. Apart from
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slight reductioa la size, fresh seeds looked nomal even

in the mature- erosssd eapsulis... So endosperm failure can

be eonsidered as tte cause of hybrid iiiviabilitf„

Hybrid inviability can be mrercQme throiigh embryo

eulture and hybrids with desirable qualities can be obtained,

fhe stage at which Ofvule or embryo has to be collected can

be deeidei by e-ottduetifig etsbry0lO:gical studies im the

crossed ovules.
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• '• ABSTRACT •

Sesame is most valued annual oilseed crop of

Kerala, Lack of varieties' with resistance to drought

. and. diseases- is; the main prohlem .eoitifrontiiig sesame

cultivation in the state. The wild species Sesamum

malabaricuai shows, tolerance to drought and most of the

diseases» But this wild species appears to. be iion"- •

coinpatible with the cultivated S. indlcura. An investi

gation was therefore undertaken to study cross coapati'-

Mlity between these two species, , - . , ,

Eleven' adapted varieties of indicuai were crossed

reciprocally with S* malabaricum. Capsule, set was norraal

in direct as wll as reciprocal crosses. In general it

was more in reciprocal crosses than in direct crosses, •
/

In spite of normal capsule set, these crosses failed to

produce any norraal seed, ThB seeds were either medium,

shrivelled or highly shrivelled. Failure of normal seed

development in a wide range of crosses confirs! that these

two species are noncoiapatible'.

Emasculated flowers did not develop into capsules

in the absence of pollination. So the. stisiulus af polli

nation is essential for capsule dsvelopiaent. Style
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J^cislan ,d,„e ^ Intervals; after .elf
,;:: t.,..
ift ? IlV the ovary in S. i^aia^a and «vb hoursPaUe„ tub. ^o„th wa.

sW in crosaed n«ar3 of s. Mi^

J^Z But in S. aaUba:^/pollen tube- grswtJi. was slightly f*asf"®*« '4'«8 ly faster in crossed flowers thaij m

•ZtTT"' --led „.r«al 'Of ,one„ tubes in t^ 3tyles of tkese two species.
Xen gemination and poii^n tube growth »ere nomai i„

crossed flowers al,o and large number « pollen tubes '
were found to enter the oyary for fertilising theMJvules.

Crossed capsules showed slight reduction in size
ithon open pollinated, ones on the female .parent at all the
stages Of growth. Mean number of seeds-per capsule showed
substantial reduction in the crosses. Grossed seeds also '

Showed reduction to length fro« open pollinated seeds ifthe female parent.; Since the pollen tubes show noz^al
growth and reaches the ovary, Snd that the crossed ovules
Show substantial increase in size, it pah be inferred that
seed failure in these crosses is. not a pre-fertilizatlon '

'ss. •
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, |leasuF@ffleii't of dry seed, siae at different itttery^l^

after polliaation iadi©ate€' that th© ero'ssed' seeds lag.'

_b©Mncl th© ©pea pollinated. a@©<is of the- femal© pareat

from the initial'stages--onwaras® ffeese observ'atioas.'show

tliat 4evelofiieat of cr.3sseci 'seed 'waa. i'iiii3.M'te4 ^wrlag the -

ea-rly,stage af -deYe.lopmeut itself'ffenee fefbrid iwia?',

bility coiali be the- reason for the reeswry of siiriTOllei

seeds in tliese .crosses, Wa&sperm failwe- mn he csasisSerei

as thm p-ossible ©ause of tMs inviabilitr#: -

O¥ary/o¥ale/@!a"brsro culture:g mn fee ai.spt©d to ,

o^ereoae this barrier an<3' to. _get hybrids %ritli iesimble

qualities S, -indleuia and S, .malafeiarieym# Attempts In "

tMs iireetisa will enable a 'bi^aking rjcssicoiapati-

bility ia.tMs .interspecific •cross ani there.by wiiea the ..-

seop© for stress .resistanee.. fcreedliig im. sesame
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