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LIft ,. PLA-tE8 

ftt.1. 

SSI-'shu! "P'''' - J(AV 8CN1"Ce 

MiC&'OCaQe for Iohtlll iaoculat1OD of yellow 
wiD. II'IOlaiC ,",sua 

A heal thy plan~ wi til aoaaal flUl t .et 
derlYed fJ:Olll •• '" Nrt (IARt) x Al!!lmP'cllu.!. . 1 



JJn.tto/uct ion. 



B'h1ad1 (Ab! ..... ..,. •• , L.) Moencb is eo 

1J11X)rtant f%U1t ~eteble rich 1D. v1~-.t.n A. ~_D', 

dlJofl8Y1D. Y1 t._a C ed mlDerala l1ke ealOium. 

phoaphol'US, iron and pot.ustum. !be ClOp 1. IXQft81ftl7 

OS'OWft i:IU:oughout India. !tae .... wi t.b whiah it can be 

01l UvaWd and 1 t.a adapQld.ll tJ' 'to a wide range of 

growing conditions made bhindi popular among the 

vegeuble grower •• 

'l'be bh1Dd1 CJ:'Op suffers due to s ..... al diseasea among 

which yellow vein IToede caused by • virus is the moat 

des'tZUCt1ve one, as it infects the crop at all growth 

stages. 1'h1s viral diseane occurs throughout India 

wherever bhindi is grown and caue_ he8\'!' loss by influ

encing the quality and y.t.elCl of fZU1ts. 'lhe Virus is 

trsnam1 tted by vb! tefliea (B_STB tabte1 Genn.). which 

cannot be controlled by the COftl1'lOl1ly e.wdleble inseeU

d.c1as. Further. wi thin fiPelmqac::hu. splentus (L .) Moe1lab 

there are no sources of resistance. except for the a:1YeDt 

of • PUBS Sawani f # the syrrptomless carrier variety enol ved 

at Indian Agr1cul tural. Research Inati tute. New Delhi. 

·Pusa Sawan!' also could not sustain its tolerance for 

long. Hence 1 t is necessary that new varieties, resisting 

yellow -vein mosaic virus. are to be developed so as to 

replace the present suacept1ble liua. 



A_ .. U_ v .. abiftad ., other "l.teA epeo1 .. of 

H?t" .... pN-.t. .. ld.11WI' .. pee of t:018r __ t.baa 

..... labl. wJ.tlWa ... It I I •• a .. (L.) Moeneh ana 

which ........ 1y w,th ........ f&IIl!DMI to • 

...... .,1. ~ of __ •• .....- ... a. (1'71) 

npon.4 t:.het ...... •• , ... _uoaa J.at:ncluc •• 

f .. Md._ aa4 ""- .... Q'Rlp'-1... CIU"d. .... 01. yellow 

'ft1Il .. ate n..... III the _ ... of edeqaau «epee of 

net.tan_ to 'tlUt cU.M_.. .. ..... wen .... to exploit 

2 

t:he .... tom ... GaZ'I:'1.C' ~ of hoB' ......u01l ph8eIlt in 

MeJ.1IlWI .n'M' (L.) ..... ~ ft9u:ting cro. ... 

bUJ.t.y of NtlWMIIN "'.' wi. AbI' .... 'I&IaIISH 
en DOt _Daiatent.. 

u •• of radl..atioa ...... qu.e. _I' venera- ueful 

'YU'1ab111ty to i801au a .tea't# naiaUnt'to yellow 

vein _ale 41 .. _. Iben.... 1D41caUoDII that mu.' ... le 

ueetlaeftb of "'1 WOUld 91W • ftlatiftly Vider ..... (ill 

~ d18V1l:RlUoa> ill 1'2 toJ:' ....... Char....... !be 

ph8eIlt ........... , ..... With the folloV1D9 _j • .u .... 

1. t'o fiD4 out .... , eF ...... ~li_ M"' •• 

.f.tt' .... , IfI'lM!¥I (I..) ......,. ..... t,.... Sevaat' 

aDd 'three .... .tOfte .f .., .... lIP'.' (1 ... ) 

M8:i.ie. 
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2. To dftelop ~ • ..a. __ 1a the 1a~f1o 

llybS'148 ~ • L ......... u.on. .. til •• u •• fu1 u.e. 
poa_a1ao ........ ,_..;.,..,tION ... c:an1eZ' Datou.n to 

yellow ft1n ...... __ CIIOUl4 be ....... 

3. _ ...... fteet1 ....... of 1n'e4lau.1l9 the iaw .... 

apee111c "1 ..... '" , ...... _ful _taft_ 1ft 

".equeat ___ u... 





8b1ad1 (sya. OlIn, Lati .. f1Dger. 06.) 1s _ 

1aportaa. re1ay ....... __ ..... tal»l. cu1U.ated 

for 1 'til teDdu .. 11..- f.lUi b. the G'Op 1. gZOVll 

exunatwly ~~ IIltia. bee .... of iu ed.1tpUbt.lity 

to a Wiele rage of ......... croad1Uons. Howeftr. 'the main 

probl_ lilllt1nO the 8UCOH.fu1 ad eaonom1o oulU •• Uoo 

of w.. cu:op 1. 11:8 suaeepti.bil1ty to yellow "NJ.D _sde 

41 .. _. 

Xa lDd.1a. ~. cU...... ... fJ.ra~ reporad ~ ICu1kan1 

(1"4) end the Yiral a.tun 01 the 41 .. _ v ... s'tabU""_ 

by Vppal ~.al. (1'.0). Tbe di .. _ occur. thxougbout 

IDd1a wbenner bhtDtU 1. __ acl take. a hea'Yy toll of 

the 0I'0p. SUUy en4 tiD9h (1'73) npoS'Md 45-1007' 4-ao

of t:b.e GOp, 1a the ..... of laHOt.1e.f.c1al apray Vi thiR 

20 clq. afar gerad.aaUon. The 41 •• _ i. tru.s. tt.e4 

thl'OUg'b 1anc:t wctor. Wh1.fly ... &, """ (o.aa.) 

(Capoo" aD4 V...... 1'50). !be CI'Op leNa 1. a furlc't1on of 

age of the p11111t at which the flrs~ iacidence 1. DOtld .ad 

spread. of \:he 1aoculum. f~ at b1gh a.per.ure 8ftd 

hwaS.d1ty (v..... 1112). then 1 ... sy 11 ttl. reclucUon 1D 

the iac1denc:e of yellow -.-in .,.at. ewn if repeaucl 

p1'OphylaUc COIltl'ol _uun. an 'take 89aJ.nat the whitefly 

(Saadh\t .11 oil·, 19'6). 'ftle _n logJ.cal atd eooDOIIlo war 
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nai.~. The .... 11 ... ~u ill IDc.Ua to ..... a 

field tolerant.· yui~ 1_ ., the 4nelop11eat. of ·Pu. 
Sawaa1 t (S1 • .I$.!lu 1M2). uu.. Wicblly CNlUvate4 

yariny, repone« to lie • 8J11pte.1 ••• aan1er of the 

vizue, baa reo_U,. 10.t. w.. nac1:1on due t:e YU'l0U8 

c;reaet.1c and avnclbaatic: factor. (atagh eD4 !'baJaa, 19'79). 

A luge n'-"r of CNlt.1vara tHUd. cU.. DOt c:any an.r 

80Uree of nai.Unce to yellow Yein IID.ale (Nar18D1 aD4 

Seth. 1958, AICVIP, 1914-'16, 1,n-'1., ~_# lt111 

Chaub_ .IS .al., 1981, AICVIP, 1982-'84). 1. the ___ • 

of adequate rea1.~ce 1ft the c:W. UftUd vuieUe., a 

___ for eource of reaJ.at8DCJe ... lMlde 111 rel.'ted wild 

apec1e •• Nar18DJ. aDd set:b (l'sa) ...... eiQht apec1_ 

of .,1_V aa4 four apec1 •• of NM_ for their 

reaeUon to yellow vein mo.a1c by VrafUllg .. well .. ..,. 

•• ,S,. Y1nliferou whiteflie.. Thtry npol'1:ed that. 

AM ...... !bp' var. __ ., :MPMll1Obu! CJ1.N.tr 

Wal11cfl)H'NISM DUfoUR L. and "!'II"", p"!fKMl8pd.. 

L. wen 1 .... to 1DfecUon. S1Dgh an4 BhatnavU' (1915) 

obaenacl that the Ghana tab.1a41 bel0BtJ.n9 1:0 the Gui ••• 

9J:O\1p, "'Each. ape vith 2ll • 1M Qu:aao .... 8, v .. 

toler_t to yellow ftJ.a .. 81e. Arlmq- .. .al. (1111) ~ ..... 

rte4 high res1at.anoe tiD yellow ..ua _Die cu. ..... in two 

..,_alou of _lap ... 'W.S L. '!h. tMo __ .81_ wen 
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nod ..... fa.. .... ......... --'9-" Al. (1"5) ...... 

_at ... cu. ........... oJ ..,1 •• .,.1ItPM-. (I".) 

MoeDab OIl • Maltby .. I ....... ,. L. l'OOutoolt. "-

ROiuItook lat:er 414 DOt. abow any.,...,'" of the 41 __ • 

1bey 1 ... took __ I. pt._ e... ""'11 ",tbo.S L. 

aDd. gcdte4 OD • bMl._ NIIJ ............ (1..) HoeDGh 

pl_~. OIl p-dUrlfl,heal'thy ~ II!IJl.M"I, (1,.) 
flit 

Moench, pl.t. beet-. suacepUbl. 1DcUeaUD9 ~.nby • QIlI)itOm1 ••• 
" 

can::t. .... etun of ~ 1!1Ip1l'!§$ L. P!eld ree1a_ .. 

., yellow .. ift _e1c 41 ............ ,.. 1a a wild. apecd. .. 

of ~ -.'M" L. t .,. ...,. ...... (Ahalg- ... 

Mutlh\lltdahD_. 1''', Si. ad t!udcv, 1979). Real ..... tlO 

yeUow .. 11l •• al« " .. oNe ..... 1ft _'1bM •• aboS L. 8D4 

tal ........... !; up- .... 11M ~ ex ~ 

(Olell1eh end sr1A1 ..... 1M', AICVlP, 1982-'84). 

Int.erapecd.fle hJbl'141 .. t.Un pl'OVidea JltHne to u ..... 
a few of the valuable eh ......... 'hill wild or eoonom1oa1l.y 

!atenor spee1ee to the ao ..... ee11y supertor ettl t.t ... ated 

.......... Intenpee1fte hJltI"idla"- w. cen1e4 eN. 10 ~ 

9-~ fu the 1 .. " balt • -b1I:J' 1111:b cUlf.rent 

objeet\l.... ftle I'epOS"U of the .-11er wrk lad. .... 

~.tul CIO .. " .. en .. a .... MD.\IB'M u4 

fW_ ••• 1'.' (Tea ... , ltlO, ~ 1933, U.1:laov.~ 

19'7. 1'.9). DUiIlg the ...... t....-. cr&'Oa_ wen nt.ellpUd 



..... t the tiff ___ ....... of ....... "ith vacrtag 

ltrN1e .f tIUCICM. _ Pel • Al- (1.52), IARI (1.56), Joahl 

aacl HMdu (1'16), ~ (1'.7. 1.7.), S1a9h ... Il. (1962# 

1"5), Ge4Wal .. a. (1'.), th.... (1"'), . __ HiD aad 

Cba __ edbyay (1"'), Up1e ".11- (1"6), SJ.agh and 

'lhaJcu: (1'79), .......... Jail. (1'''), Jad:rha1. aDd ..nu
(1981-. 1981b, 1982&, lila), M8IUa (1982) ... l1iDalart.9i 

(1982) • 

.... u.ma (1'SO) n.1 ... 1:atI 1ai:Uapecd.f1c hybrld1 •• t1on 

MUM_ Abel ....... !!_s.., L. an4 .. _ fIIIl_ L. 

Moalab. &e' ..... r .... L. x !!elm ..... MIN.,,' L. 

Moenah wee fert.11. but 1 ta l'8cd.proc:al yielded no ..... 

BaeJtozos, of 1'1 Witb ........ fMIl ... fall .. -" WheD 

'1 "as WMI4 .. lIale paren1:t the o.coa. " .. aucce .. ful • 

.,.~ (1933) obaened tha" ~. onu "I_shU _1Jlo' L. x 

"WIshy ,tal.ntu L. }#~ch wu auocea.ful only When 

~lSbRa .'MEau L. Moench w .. UHd .. female puent. 

Rac1procal ero, ... produaed OIlly abort1 .. aeeda. ..... ill 

aucceaafu1 C%'O •••• , fert1U ty of F 1 va 1.... 'than an. 

per cent. He alllO •• erne! 1:I\a1:. ~ bllClk arc •• wu .ucceeeful 

0DlJ' when Abe_a_. egy.1!ptJ!! (L.) MoeIlch vaa used .. 

mel. parent. The abo'n eonfl1cUng reporu would e11:h_ 

" .. to .u1et.al difference or metiIod of pollination 

uncI 10 the above caMe. Ch!sa1c1 (l'M) oba.nact teZ"'Ul. 

1'1 pl_'tSof 8IlsPP .... f!!I\1.btS L. • ad .... egulMt.u, 

(L.) MoIIIIGb crose .. s. fte '1 ..,verI hybri4 ftgo\tt and " .. 



ia.......u. .... -twe ..... _. '!be won of Chlsald. (1'34) 

UUbJ.:l.aheCl .... bftw;_ fBI .... -,1\0, I. ... 

8 

HlIl .... "'YI" (1..) Moen •• He obaene4 th" 

1Dt:e .. yellow n .... -.loU of AlJtlapISbVsl lIP'bSS L. " .. 

__ •• _. U.UbOY8 (lHt) nporte4 that the degne of 

• .n.li'ty v.. high iD tllurapee1f1e 1'1 hJbI:14 of ~ 

met., L. x 'Ell""'" !1!CiM1Q!.U (L.) Meefteb. c!'d to 

d1N'\1pUon of me10"81. durtng lG1~ene.1. and ~80 

d.eftl.opaeAt. Ust.1Dcwa (1'.') .lat .... __ vegetai:1 .. bybricU

•• Uon bet.weeft ltrIlIP __ L. _ nwotetock and 

!J?" •• sI»J.I tMH.61.11iMI (1 •• ) Moeaeta .. ..1on. Seeds fJ:oa 

\lreft hybr1da mat.und normally. 11M \lUll ty of such 9refUll9 

in en.ting varieb1lity 11 OAly·of ~c: iDtens, wb1Gb 

needs further c1et.a1.1ed stu4y. 

Pal .IS.Il.. (1952) obaene4 1sh&~ &!ll!ushu,s .lfRul,nW 

(L.) ("1Oeach cro •• ed na411y w1 tIh aJi!l.mg1st\U ~£s;pJ.!tM 

Pel· et S:l.llO'h, .... ,shu! 1MftI.bq, L. 81'14 .,lIP _ m&1.bo' 

L. VUe pupgtp, and ~ 80_1 nabl. seeds. but eros ... 

with .... *'1' AcNlMH Wight and Amo~t ex Wight: 

J:enlte4 in ooly .hrivelled 01' 8IRptoJ' .. 84s. The many Fl 
and fha 

bJbridal studied. were stanle. 1\ fJ:u.1 ta fo.a.4 were 81 the .. • ee4l.. or developed only a ,." ..,t;y seeds. Backcro •••• 

end cr08a1nv of the hybrids 1ft various c:omb1naUona fail .. 

to produce viable seeds. 'the"1 hybrid of j\beJ.!ptUtbM' 

'MJittUIl'" Pu:et S1agh (a • .) • MIlrMtIbut "*17m 



Witht. ad AI'DO" _ Wi. .. (a • II) h_ ID • IS .ad "u 

t.otell!' .-.a.le Wi. _ .....-- of ODe ., Ax pain/eell. 

Wbil. 'the 1'1 of .. 1 •• 111.-••• 'hlS L. Y"' ..... tllM 

MMnoh (Il • 65) Ited . III • 1M .. v. aleo .tenle, bu, 

had 20.42 c:tanne_ pain,'eell (IAlU, 1916). AacOning 

9 

to J •• hi 84 H..... (l.H) .. oat.. end ......... t.lag ill 

&IA.,sbv efBl.aStII (L.) .... (2ra • 130) aDd Abel..-.Nlohu 

'*HallliYl Pal ... st. Cia. II) -- nol'aal. The.1 

hJbd,4 obtainecl 'S'OIft reo.lpaeal CI."Oa". be .... the ebow 

t.w apee1e. wen t:o'tally _terile. In pollen moi:her ee118, 

they obaernd the II'08t !nqueD't. ... ocia1tion H lIS + J6 IS 

aDd nw .. -.4 that. the oulti •• t.ed bhlD41 wittl 65 chftImoaoae 

btvalenta 1e aD alloploJ.4 comp~1.1Do two genome.. one wi ~ 

29 and the other with 36 cIls'ceo..... XUWe4. (1951l obau," 
a chr:omoaome nl1mber 21'1 lIS ,. with three to 8e'tNm b1.elenu, 

1n the cE'OIJa between AJaII.MIsbll I!\IPlbqJ; L. var tei:r:aphrUu 

(n • ") x bb!lmums.. .!!S!!l!D .... (L.) l'loench (11 • 65). 

This 1ad1catect • YUy poor eh~ homolOVY betw.Ctn 

elu:'omoeomea of the two species. ObV'iOW!lly ferUll1:y of 

hybrid "88 low. Kuwede (195'" nponeCl that in 'the bae'k

eros. of the hybrid. to ~gh,1JI !l5iNb!D!CY L. Moendl 

(2D. • 152). the meiotic configuration ObMrnCi walJ 29 to MIS, 

56 to 62 lIS. anc:i 0-6 IllS. In the backcross t.r? .Al!tl.m!,*", 

man1ho1;. L. the conf1gurat.i.on vee 60 IS. J. lIS an4 2 IllS. 
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!be .... flpna .tad1.-.a • _na1a .... t of ohn •••••• l 

hoaD10ft' __ I. ... .. ......... .....nLag 1;0 JQa.vada 

(1961),# l-.c'llii1.7 1a tnu.,.td.t1. hJttri4 w" ........... 
with ineb111t.y of poll. to ftMh the CImlle .. &1_ 1111:h 

~ __ .malJ.U... lie aleo ....... ~ •• huit. 81 .. 

of taJb.d.d ...... _ ,.ale ..... ~ 1IlcU •• UD9 COA.! ..... l. 

cryt:opl .... c •• fect. SlDgh".tl. (lN2) .npone4 'tdult 

na1at._ce iD .. , .......... JtoJcb., .. , ..... MI'" 
L ..... 1 ...... '?dMUPJ_ Pal et. 81ft9b. AbtiND • 

..,1_ w. at. A •• aDd l1li ••• _M"'. WalUob GOUld 

no~ be exp10l U4 __ d\Il1y .. ,Uri. 11 t;y WM oNe ...... 1ft 

yaq1Dg degree. ,.. tbaH eptC1e ..... n a'08H4 .'tIl __ 
auld..... III the _ of -- w1* ".!&III. SIJl1W1pl.", 

Ptl,et) 81a-. tlwJ' IcRtDd ecMIPPle. nen.llty end. no Yiab1e 

..... went obt.e1aed .... fftWl 13ulk.n..... Oa4Wal IS .Al. 

(19") 1IIIpl0J'84 MnMst wltun of owl •• and ~ .. 

obtat.A viable lrJbd,- in dtff __ t. epecd.e. e08Ib1aaUozaa 111 

the genua Nt.sY.R1&lIMI .ad ftoouablly p.I'Oduced hJbd.c1 

offepriDg of the ............. IIIM&tMM (L.) HoeDCIh x 

... fIIN' Dt!HslM.BIf Pal at. SiJIvh. Kuwada _d ~ 

(19M) nported tiUat. ten1li'ty' of the aph1d1plo1cl ill .... 

apec1f1c 1'1 v .. aft ..... by gene GODC81'M4 W1i:h hnlltq 

and • nlaUOfl eJC1ned be ......... aM. OJtop1_. 1Qw ... 

(197.) ...... that. the "1 I\ybd.d 1"'1 .... \W?tlSWSUI 

Pal .. IJiD9b (2ft • 18) • MIl." MN" L. (Ia· .) 
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........ hetenai. 111ft ,.wEtS .,UU1' ",n.le. ~ .. __ 

(l.'S) CIO'Gld pftMIuce .. nil. 'I, .... 14 ....... AbtlIM*" 

m-UPaS L. and .. t ..... INe_ (It.) MoeIleh. b\t~ 

then w •• '0 pu .. _ .un.uq- ill "2. Hoe.dn'" 

Ql.~7ay (1"6)~ that _a .... tfW.l!pSy 

(L.) Moench a .. a .... a~" wlp_ 8DCl Ano"t .. 

Wioht hybnds wen eel! .... 11.. IN .. pftKluce4 _1' &u1 'ta 

without ••• da OJ: wi til only ft4i .. _ry ...... The hJbd.ci 

rea.abled theiJ: wild parea.~ iD ~al mozphol0CjJ1cal 

chuaatera ud 1DheJ:1U4 1_ bei8Unce to y.llow vein 

moa&t.c:. ugue.tl.l&.. (19") at.\ldied the J'1 g __ atiOD of 

the ero •• hlw'" '!9i.l.'" (1".) Moench (2D • 11) • 

_I .... "lJItiwldM ROIIb. - HoD....., (2n - 130) IID4 

~ tAo ..... , oi the ~ wen 1D~.'te 111 

expn •• 1on ao. rea1aUtnoe to v.Uu.a wee obee&'Yed. 

TheJaar (1"') .... _4 .... - .... R!llJRIlIU 

_!llYI (1".) Moench ... Maiadl 1at.J:04uction fzom 

.... which v .. identified .... 1 ..... MNbQ, L. H. 

f0UD4 the aoa... auooe •• fu1 oaly when .. ,.,.,.. 

_SSM (L.) ..... w ....... !emel... ~dwU' IS .!l. 

(1''') obeeJ:"nd tha_ ill --- of ....... U .f.SN.-., 
(I..) MOench Wi'th thne wJ.14 10...... fnlt •• t wu the 

h1_ •• t wheD NttwfSbH ,f.&al.a. (L.) Moench w .. the 

f-.1. parent aa4 1 t ranged I .... 83.,. ill AlztlppfSbH 

_.", (1".) Moacrh • jbt1 .... _AIRS L. to 57.'" 
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ill 8P!lap1Cbu! .'Phn'. (L.) MMDatl x Mal.!p!9\v 

MVtphxlAws wall. 1'1'1_ WI'> h)'br148 produceci .ee4l ••• 

tn! ts or frui ts wi ttl 8hd. ... l1ed •••••• Ocauz'ftnct of 

8pODt.eoua eapht41p~ w .. reported 1ft an lnurspee1fie 

em.s of 8tela!p'pbu vwl-SV (L.) Moench aDd &elF ... 
MMAllly Wall (J .... le and Nerker, 1981.). n..,-
(198lb) could get success in rec.t.procal c.I'08888 using 

AbtlnpKhua W lbot ssp. 1M'1!9t. J.ntl:oduced from Ghana. 

The crosses were .-ucceseful In both the directions. Mani

fe.tation of heterosis 0VftS" the better parent was .een for 

internodal length. branchea/plaat.. plant. height.. frui ta/pl8llt, 

days to opening of first flower and days to markeUible 

maturi ty. To overcome ster!l! ty in the crosses Al?!lfRsshii 

eflSClMentw! (L .. ) !4oeoch x 'Abelnplshy ""Pot ssp. manl.MS 

ana &sl1IpsshYI e§SlMmWS (i..) tklench x AJetlmo'9hM 

tettaphrllM \'~all, amph1<u'ploidy waa induced in the Fl 

(J8'lbhale and Herkar. 1982& ana 1982b). The amphtdiplo1a 

shoWed nora or less regular cbromoeome pairing. f.lart1n 

(1982) attempted hybridisatJ.on between comnon bhindi an4 

the West .I\frican type. 1'be i 1 hJbr14s were somewhat. 

stenle, pod set ranged fJ:'OlD 0 1fO 12 per cent. while 

.eede/pod ranged from 0 to 2tJ. N1rmaladeV1 (1982) 

npo.neQ that AbelJppBShul 1DS:Q&bq$ u. was eros.able with 

Al?tl.npfCby.s esey.lentUi (j: ... ) I-k)eDch. ille interspecific J'1 

byN'id exh1bi'ted signiUcant. bet.e.l:'obel t10sis for many of 
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the eecxlOm1e GhU ...... She ......... sip1f.t.cant g.etic 

cU. • ., .. be... 811'" ..... -Upt. L. aDd Hiel.!po._. 
utyl""" (1..) MMadl. 

Brock (1910) ....... _uU. bftecl11l9 .. a potential 

altemaUve to plant iatl:oducUOI'l .. hybridis.UOD. 

App%op.ria1:e selection can piek out. dea1rable variant,(s) 

fft8 the ftrtab1li'ty ..... ~ _'taUon. SJld.tb (19'0) 

reported 'that. aeeda are the prefund experimental material 

Reports on mutation bned1.119 1ft bbindi an l1Dd. 'ted. 

SUbftll*Ual work hu bMrl C&ft'ied out. in related crop 

cot1:on and the doH. of radJ.aUor1 uaecl varied from 0.5 .. 

30 JcR Y ray. (OUlamov.lS a., 19.), 10 to '0 lcR y' raya 

(Buh81lOVa and Im1nov. 1.,0), I tiD 30 JcR I rays 

(Rakh1m1al1ov. 1"1), 20 to 10 lcR Y ray. (Muat.afaev and 

Kule.t. va. 19"), 1 to 20 ldt Y hl" (Aa1Iaova .lS a., 1''') 

25 1cR f ra,.8 (ltaut. 8Dd F __ • 1NO), 10 to 50 kR "'I ray. 

(SUJd\_1:Jel1J.. 1982). 

KUW'" (19") induced reaJ..'., .. 'to 1a 

_MIlium». ID!p1b2S L. by 1:nediatiAg ... da with 6Oco 

y' rays sad x-nys. Plat. be1gb __ ... ttl1c::k1l ... aDd 

INIIber of nodes varie4 aoool'dtng ., 'the t.ype and coacea

U'atlol'lof radiation. KuW'" (l.ft) ve .... Uy ..... of 



bhtJad1 with X-r-ra ............ pl-- 1a "i. g ....... t1oD 

hnlDg _n 1\"'" of _t.. .. branChe.. M2 shoWed 

lncnue4 .art.Uoa 1D plat. be19ht. poda/plant end 

•• ed8/pl_t. N8DdpIrt .. .al- (1971) _U1De4 1nc:.nua4 

ftI'1ed.on 1ft plant heigh .. ..,.. 'to flower .. yield 1n 

~ ...... Uoa. !tao'" 81&1, bJ (1"') tn_ •• bb1ad1 

( ..... Pua 8awea1) with tbne ..... of X-ray. aDd four 

<10_ of f- raye. '1'hen was a19ftifioant d:f.ffel'enC8 

b4rtWeen veetmenta wb1crb iDd1aa1:ed the creation of new 

vu:Labi11t.y 1n bhindL by 11:l'8d:LaUon. Yuhwlr (1915) 

~ ~at when ... de of aelfed Al2!l.pgstbu§ ~"cul.,. 

(-cv"'. PUS. Sawen1) wen 'tI:'eaad w1th fO to 80 1tR 1- rays. 

be19ht reduction in 1I:he "J. w .. obaened. KoMI' ad .\brab_ 

(1"') iuadiatec! bbtn41 ... cIa with 20 to 100 1rR f~ raye 

ed til the "t ~...".. ... dichotomy. ehemQ88 til 

pbylloaxy. reduct.1oa 1ft 81 .. o£ fl .... r.. ebnoDle1 denlop-

'tWin frutt8. i'at.okun JS Al. (1''79) obtatMCl npe ...... aq 

1nfJ. ......... 1n blUDd1 thl:O\l9h .. UUOft. AIJ a renl t.. 

1 .... ed. of ODe fS'ULt at eaClh node. the plant hati • pouaUal 

1:0 produce ....... al fhi te. tf..ea.1e 8DCl Nerku (1980) 

180181:84 ·PU-~· •• aew 1 .... 'MDt. 1a bh.tDd.1 at_ .. 

1nad1aUcm of the cu1t1 .... 'PUa .. eat'. Jlmbhale'" 

Narkai' (1981e) 1nadi ... dQ' ..... of 'Pu.8a Sawen!' end 

·Val.helt Vadhu' Wi •• 0 to 80 Jdt y~ ray. aDd EMS. '!hey 
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... .1'ft4 tb.~ plant. ....-ut.y# aterl11q- _c1 chlorophyll 

~ 1a tale ~ 1ft __ ... "11th. 1ncn_ 1D. do .. of 

....... N1Dt&ledft'1 (1981) npoftad. that. y. rad1d1oa 

hul the potential. 1Do p.ft'M1uoe .. egeable type (e) ill Wild 

",,1 .... liD''''' L. PalJ.wal • .11. (1983) npo .... 1:Ht. 

y- .. ed1.~Oft of ..... ....... the growth and et1Jmlatect 

branching. fruit. At -" )'i_ld 18 bhlDdS.. 

Reporu Oft _'tag_ lftcIueed .. ar1aUon in quanUuU.,. 

charact.er:s ..,ny CJ:Op vart.U •• are _ailabl.. Compara

tively leanr a'ttention va given to study the u .. fuln ... 

of mutagen tnatment. of 'I lQb.I'id.i in generaUng lnc:reued 

"ar18bl11ty 1n 1'2- Mu __ 'tft.tnen~ of P1 .... i. upeeted 

to incn_ the varteUon _ anaUng new alleles aftd/or 

ina:easing the range of reCOllbinations by breaking linkage 

(Singh. 19(4). Gngory (19M) ..... te4 that radiation 

induced variation i8 eunalaUve with tila. induced by 

hybrid1sation. Corapariaona wen al80 made by irradiating 

the bybrlda .. well .. punl1ftea ad. their uaefulAe •• v .. 

fOWld to be due to their addi.'U", .ffeet. (Gngory, 1"1). 

Sldd1que (1971) .'tudJ.ed the .ff ... of 1ft'edia't101l ill 

inducing interchangee in the hybrid. of cot.'ton apec1.. and 

1 t. waa found ~at. the range of cu..1:r1bution of plot. meana 

vu invariably wider in the 'b'eated population for a1Jaoat. 

all chuacters when compared wi tit their .respecti ... eontnla. 

Au~ (1979) nport.ed t:ha't 1- n41aUoft (5 too 15 kR) of 



the bybn4a ob-.t. ... .". ... alDi purelln •• of Wilt 

euacepUble Van.eq ef _hoD '84'721· w1 th Wild wilt 

re.istant fo~ of bUD ••• • NBS •• 
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vu. y.rypaua, ~ 1 ... 1 of Vilt. dei.tan.. KuleJ.y 

(1980) irradiated bJlWid ..... of oott:oa with 10 kR and 

20 1cR Y- ray. and pndue4. 900d bneCU.ng __ rial wi ttl 

useful c::hUao1:en. S.-" (1'80) npone4 that by ClDaltb1D1ng 

hybr!d1satJ.on end irradiation. a new whe.~ cul t1 Val' 

t AltJ.mar-67' we. obtained. '1'tl:l.s Yerle'ty hu got a unique 

COI'!'binatlon of high proc!ucUV11:y with re81s~ce aoaiA8t 

the moat important di....... u well as ve~ good quali t.y 

grain accomplished in one geaotype. l<ban.!!.!l. (1981) 

reported 'that. ift'adiaUon of 8 hybrid between two cotton 

varieties, with 10 to 35 kR Y- rays Asul ted in production 

of dwarf natant with peat reeietance. more ha! 1"8 a.a better 

fibre quali t:y than the hybd."-. GopimonY.lS.t!- (1982) 

underitook 1rrad1aUon of :r 1 ~ of a c.r:o •• bet.ween the 

culttva"tat'l brlnjal 'Variety 'puple Giant- and §ol .. 

M10pmmt var. ,.... to eahance recombination of reai • ..,. 

ance with ecoo.om1cally requJ.n4 fZ'U1t. and yield chuac1:era. 

'.they obtained 22 naJ. ... t and 8plnel ••• IlUUDt. typesby' 

P-,M, genuation. Kr--.t SS Al. (1982) hybrld1Hd the 

SOViet yari.U.. of co'tton, Tuhkeat. 1 and 173 and tNt 

Amenoan varietJ.a Aeala 1-18.. and Acala B-21 and the Po 

aeeda wen Y-11Tadieted. 'l'hey obaeJ:'ftd that. the fnqueey 
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aDd l"enge of ._"au .t.a "aMz wen 9fta ... 11& the bJbr1da 

~ 1rl i:he oo&'napoftdlag p ... .,- of the 1nad1 .... panna. 

~y •• ua.ua tha_ aaUlbt11 toy of the hyb.ri4a was roughly 

twice 1:ha't of their panDa. 

A good IIOUftNt of ...uataDce to yellow .. 1ft mosalc hu 

DO't been identified 80 fu 8IIOllg the c:ult1 •• .a bh1ndi 

varietie.. By use of raAiaUon techn1ques. 1 t mq be 

possible to increase the genetic: var1ab111 t:.{ so that a 

mutant, resistant to mosaic may be identified. The present 

study is undertaken to develop desirable variants in the 

inters~ecif1c hybrids so that useful selection could be 

lat.eJ: made. 





!'he apariJnenu ... laid "_ duI:1Dg JUll8-OOtobel'. 

1984. Ro-...ber-Apd.l, 1 .... ·85 end JUM-Oei:o})u'. 1985 ._ 

the InaU.'uOUonal ..... College of HoJ:ticul tun, Keftll. 

A91'1cv.ltural UIl1 .... r.J .. ty. Vel1aD1kkva. Tr1chur. 'lbe 

ftMU'Ch fann of the 00ll~ ,. .1twlted a1: 81'1 a1 t1 tude of 

22.25 m above Y~L .~ 10· '2'N latitude and 76° 16'. 

longitude. '11le so11 t.Jpe is • deep eDCI well U&t.ned saDdy 

olay 10_ (pH • 5.1). 

The eaperimen.ts eon.ia~d of e.o main parus I 

I. eros. COIftpaUb11ity beWeeD. ltbtlp?SbH _1m' (L.) 

Medic arlCl {WIlms" .. " I'w1sp$p, (L.) Moench CV. 

'Pua Seven! t • 

II. O __ .a'1 induced vUi.abiU'troy ill Me generaUoa ea4 

.... aluaUOD for hoac ......... oca to yel.low _in mosaia 

1. croa. compaUb11.1 ty betweea Mwl.ecb.wl I!JII!1l12S (L.) 

Medic and Mtk2!9hU8 MWUM (L.) Moench CV. 

'Pusa Sawani t
• 

A. r"avr1als 

~. were thJ:'ee accessione of NJtlmo'Ci'mI m,tnillQ;!; 

obt.a1ned f~ different SOUft.. (Table 1). The ecce.s1ons 

wen. 



'feb1. 1. 

~ce 

HabJ.~ 

Stell 

Petiole 

Plower 

8.racrt.eol .. 

Calp 

SOU'ce and morphological deac:r1pt1on of three aceeaa10ns of AbelJ!!!!CbU 

'C
'bo

' 

Acce8a1orl 1 Acce8a1.oD 2 AeoIsld.oa 3 {:arm- (=r- (E - - ~-;;) 

IAitZ. .., Delhi .KAU. VellanJ.kJcua IIHR • 88D9lllore 

PereDD1al Shz'ub PenDD1al Sbnb hnnn1e1 Shnb 

BllcJt, aligbU,. rough tbiclt# aUghUy 1.'01lgb. -aJ.n. roQgb, P'U',p1e 
wi til red t.:t. ... Ught: peen 

Al-.ma_. 1eDg A1~.te. 10119 Altena_. 10119 
aUJJted. o:m:lat:e baae. sUlked. coda_ base. 8'talkeCi. cozdate baa .. 

-- &pea -- apex 
ace_ apex 

Long net Long / light green Ventral aide apar .. ly 
hury gateo. donal 
a1de deep pupl. 

SOllury. axillary Soli ta.ry. ax11luy Solitary. axllluy 
ataJ.kec!. large buds stalked. large bu.cIe a~ked. small bu4s 
QYOld acut.e O'ftdd acgte 0-.014 acute 

LaI'ge. wi t:h appnased Large with appreaaed. ~ with appnne4 
aUff hain sUff hain .t1~f ha1n 

COmpenu1a., obtuaely eompanulat41, obtusely apathaaeoua. g ..... 
deBu_ .~ apeIi wi til deo.tate at apex with wi til purple tinge 
red. tinge red t1Dge ...... 

CJ:) 



Yebl. 1. (Colltd.) 

-.... "1 • 

Acceaaioa 1 AcceaelOll 2 Acce81d.oa I (==-- <Bra (APlH!PJ!dyI == asp. -IAAH) 

COrolla Large, aulpbuou with Large, sulphurou wi. til L1ght:er yellow vi til 
pUQle eye purple eye ligh~ puaple eye 

ADdroec1_ Stam1llal tube wb1 te S'tamlnal tube wb1 t.e st:ami.Dal bIbe wbI._ 
w11th pale yellow wi th pale yellow wi th pale yellow 
an1:bera athera ani:heb 

Gynoec1um Stigma globose dark Stigma qloboe. dU"k Stigl1l8 globoae l1p_ 
.nd net red 

~ .. Capaul.e with red t1D91t Cap8Ule greeD 1D Capsule dadt qree8 
1. t.nablft stage. i_ture aDd .. tu.n 1n iRlRature and 
pee whee mature and stage and narrowly mature stage 
bnadly furrowed fun'oweci betweel 
between neig .. ridge. 

seeda Dark grey. hairy B&"OWIIish. non-ha.1r:y Black, hairy 

.... 110 .... , 
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Hptl ....... allt$ - IAU (.late I; 

Abtlp .... m'" - D8 (Pl •• II) 

&dNa. _'laS .... ""!PbxllM - lIHR (Plau III) 

'Pua hW.t· (Ml1M_ Mal-.,r .as the other parent 

ued ill the • ..,. (Pla. IV). 

8. Met:b0d8 

!he four uae. wen 9ftMl 4ur11l9 Juae-Oetober, 1984. 

The thne .... 81011. of .... a •• ·'.S were oro .... 

with 'Pu.aa SavuJ.· cUncUy .ad nc1proeally. About. 200 

cro .... each were JRade. ~ in flowering ill 'Pu. 
Savani' and related apec1 .. v ........ by temporal 

aow1n9 of aha. aawani'. ObaenaUoDs .... re recorded OIl 

the folloW1no cbaraetel'8l 

1) Percentage of £r:u1 taet ill "0 (A) 

2) P.~ceIl~ of fZ'U1t8et. ill _'teJ:aal parent 

3) ~fru1t in .0 (B) 

.) ~fru1t in matemal parent 

5) Percentage of geJ:1ld.naUoll ill 1'0 (c) 

6) PU'CfID~ of gezm1DaUoa ill ma1:emal parent. 

I'ollowing parameter. meaaul'1Dg the extent of eros. 

COIIpaUbili q wen .. tim_ .. 

7) Pe&"Ceu,ge of aucceu/fnit. _~ 







Plata III 

Plata IV 

lS!ss;hu, mShgi: sap. t.etraphxllp! -
IlHR source 

.Abelmosehup seul~1r!!I cv. usa Sewan1 



/~------------~-------------
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• • ... IJ:f;" ...... w I 109 r of 80Wft 

¢* D cros.ed .**. selfed 

11) Dae fertility of Fl plan~ 

The 1ut111" of 1'1 pl_t. v .. _~Ud .. pU'C8ft'tage 

of fnit •• t 1D "1 planu on .elftD9 aD4 .. pe.nea .... of 

DOZ'ID8l .~. 

Pe&'Cetltage of fruit;. set 

perc:eDtaoe of normal ••• da 

12) Pollen fel'U1J. ty of pU'ftta ad PI pl __ 

Pollen fett111t.y of p&rel1t.a end '1 plant.a wen e.t.t..at:N 

u.t.ll9 ~.. teat. ObaenaUon. from tan ranctoaaly 



.. 1eetM plaau .............. ill e&Gh. P--~l. 'the 

po1l.eD f.h11J.t.y w_ .......a _ peftI8IlUge of Viabl. 

pollen. 

penentaoe of neble pollen 

11. GaRae ray J.nduc:ed var1abilJ.tr ill NO generaUOI'l .. 

..,.a1uaUon for boat react10n to yellow Vein me.aic 

vin.a. 

A. Materials 

23 

Intenpec1f1c '1 •• a from the follow1nQ eross. wen 

1nad1ated with a 60ea 8O\lI'Ce (Gamma chambe~ - 900 of BARe) 

a~ a rate of 0.23 l1l\lbr. fhlll the a- eource P'a11able a~ 

Ra4J.o Traoe.r Laboratory. KU'ala AgrlCNl.t.ural t1Il1 .... ra1t.y. 

Vellanilckara. The doa_ 91"- 1INtft 15 kR. 20 kit aDd 25 kit. 

1) bbSJiRIMU 1amw.IDBI x Aba_",", M!!J.hR~ (IARl) 

2) l'JIlI.M,Gby 1!ID1IJl~ (IAlU) x N.l!l!ptgby SINS" 

3) .. I_au ~M" x _a.,.., 'llNbOS (kAU) 

.) &t''''M ItIR1bR) (kAU) x ftli'me.u -'wlIPlYI 

5) tM1motcmu !'culent.sl x ftbe' .... l!1!PAbsti up. 

taV&lD'l+lII (IIHR) 



8txteea _Wi .. '- the fir.it four ero ••••• cons1.U .. 

12 1\11 ad four "1 hJbd." were gEOlill 1ft luge plo1:8 of ain 

350 .2 .~1:tn9 15-100 pl..u/entl"f d\U'1ng No'981l11be .. -

Apd.l# 1984- '85. !be fov _tat .. of the .. aa _' ..... 

fISYl!PM!' X &lJa"lI .n'_a aep. MVlPbIllg conaJ.auat 

of 'thI'ee '\. aad Oft. F 1 hJbri.d wen grown dur1no 3une-OctobeJr # 

1985. Spaeing wee 60 x .. 5 an. 'lbe axillary buds were 

clipped off .. soon as they appea.r:ed to make aue the diffeZ'

entinton.# g~ anddewlopment of _t.an1t tissues nontally 

pretJeftt in terminal bud. Ifo enlmre sufiie1 ent 1nceul_ of 

yellow vein mosaic. ·Pu •• sawaaf.·4: va grown 1n bulk during 

both the seasons. No chemical apraJ'ing wu resorted., so .. 

to favour the development of Wh1 tefly populaUon. 

1) 2tle Il'IOrpholOV1cal ....... pUcm of the puents. 1nter-

apec:1f1c F 1 hybdde and au .... "1 hJbJ:1da were Nde based 

oa the following characters I 

.) Plan. h8b1~ 

b) Pubee __ 

i) S~ • StDootb/pubeecerJVwany 

11) • s.oi:b/pubuoent. 

t.U) hUol. • _W'pubHGer1t. 



11) PetS.ole 

111) Vaill 
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• ~petIft w1 til reel t1nve1 
.... vlt'oh gneft ttftge 

• a....."green with red tinge! 

red wi til 9reen tinge 

, pJ:Omi,nenVnot. pl'Oll1nen't." 

greea!wh.1Ush/greu with nd. 

tinge/I"ed with greeD Un~ 

1. v) Conll. throat II present.,/absent 

d) Leaf size 

.) Leaf sha:pe 

f) Lend.nal margin 

9> Led ~p 

h) Plower 

1) Dud 

11) CoEOlla 

,.> Stigma 

; Small/med1wn/10Dg 

I COrUate/hutate/eag1 ta'te/ 

others 

• J>eeply fi~nartowly fld/ 

serrated 

• Pe1nted/bl\Ult 

I Kaixy/sealy/smootb/resiftOU. 

t Yellow/golclen yellow, red 

~le tJuoa. 

I Hetzy/.....,1:h. fleaby/non

£1.8111' 

I Bif14Vnal Uf11d. PUPle/nd/ 

Otbez'B# lIIROOtb/baiJy 
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1) l'&'1d.ta 

1) Ilraatun fhi ~ • (Jna/clalkoreeD/y.l1ow1~n-.l 

_10\11:' nd,I ... nd/othe~ 

U) S1 .. t SIIall/MtiUVloll9/ext.I'a 1-9 

111) Shape I Rolaad/agulu/rt6jJ-V.valght;! 

CtU'Ye4 

iy) tip • Po1.nted/blunt 

y) Deb1acence at I Deb18cen't/1J1deb1Sc:eot 

matur1ty 

v:1) Fru1 1:. bairiness t Pr8aenVabsent, lees ha1.1:y1 

highly hairy. only on ridge'; 

_tire fru! t. 

vii) Bending .saape/bends 

j) Seeda 

1) seediness s :r..ow;..u.WD/h1gb 

11) shaPe - . • Rolaad/clepre •• ect 

;UJ.) Halr1ne .. • BIIeJo'tb/baLry 

2) Following quantitaU.e cbuacrters were also rec:oZ'ded 

.) Days to flower 

b) Node. to first flower 

e) plant h.1gh~ (m) 

dl Led length (cal 
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.) Led wtdtb (-> 
f) J-ZU1 ~ leagt.h C-> 
9) Fn1 it ginh (tal 

h) Pr1mery Nenehee/pl_-

i) Rodes Oft maiD .... 

j) Pft\i Ung nodes on ma.1n S'tam 

Ie) InteZ'l'lOdal leng1:h h!!I'ft) 

1) FI'U1 U/plant. 

m} Ridges/fruit 

n) seeds/fru.t t 

0) Fruit y1el~plent (kg) 

J). ObaenratJ.one were also I:lade on host reaction of different. 

geootJpes to yellow vein llDaa.f.c virus " 20 day 1Dtet'Yals. 

The details of the st.ai:isticel enaly31s followe(l are 

a follow •• 

1) Analysis of Variance 

Betore proceeding with 'the de~a11ed statistical analJ818 

of the plant charac:Mr8, the dau were analysed, aa deecr1baCl 

by OS'tle (1966) for a compleu.ly random1sed des1gn (CRD). 

!hi. was performed to teat. the .significance of eli fferencea 

ahOD9 the genotwes. Analysis of vari.enee was performed 

separately for rc~. and parenu and Fl hybrids t.aken togetbes". 
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the .an. ..... 1:0 O-O~ "M funher b..oJtea up 

1nt:o yariance clue ., PU"el\t.a. hybrJ.4a and parenta vs hybrids. 

'!'he significance of difference_ if _Y. 8I8OIl\) the 

irradiated "1 genotypes w.. .sted us1n2 stu4ent • t' • 

2) MdacI Yigour in "1 due to inadiaUon 

follows. 

(Xl - Xa) x 100 Vigour due to treatment. 1 (15 kR) • _oiiii ___ ...x __ iIiooM. __ _ 

Xo 

-X • mean pel"forrnance of untreated control o 

Likewise vigour d.ue U;) 20 lea and 25 kR wen estimated 

for different chuaet.ers. 

Equal! ty of variances was tAtated using t F' test. ahea4 

to testing the sign1fici:.trlce of vigour Que to irradiat1on. 

When the variances were homogeneous s1gniiiccnce of vigour 

due to irradiat.ion was tested using student. • t' usi: (pan .. 



I 
I 

-Xo - me. of UDU'e." COftUol 

S1 
2 

- YUian08'" to u-eetment 1 

So 
2 

- yer1anoe due to UIl'tnated. eoatl'ol 

I'll - nU1Dbe1' of obae .... Uon. irl veatment 1 

DO - D\IIIIMd' of obee;r.:veUoraa in unu •• 1;e4 COIlVol 

When the variance. we ... I'1Ot homoqeneous Cochrane 

appZ'OX1met.e teat (Saedecor _4 Cochran" 1937) was employed 

i.e. 

Xl • _an of first population ... 
X2 • .-en of aeoond pOpUlation 

J. "1 • .art._ of fint population 

J x2 • ..n. ... of aeeon4 population 

Dl • ~l. 8188 of first population 

8 2 • 8....,1. eiM of second population 

• t.' 
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3. Bat.illat.ioa of ... 1 ttYit.y of qual! utift cheraeten 

to g_ r..uaUon 

30 

Data Oft qual1ut::1ftcheraeten weft critically aDalyaed 

and ••• 1Uv1'ty to _U98Die weetmer1b were •• 1:1mated. 

I'RID the frequency dJ.avibuUon. peroen\8.ge of ohange 1n 

each ctauacter through lbU'taUon was oa1wlated for eac:rb 

9ef.V!type. Change 1n each chareeWr was represented :ira bas 

The _tagen1c efficiency v .. calC1Ulat:e4 ccms14er1og 

1:he ohu:aetera plant heigh. aA4 le.f length .. per Konaek 

.IS.I6.- (1'65). 

M xl00 
Mtlt.egea1c eff1c1enC7 • ..".. 

where l), • cblol'Ophyll 0.- Viable muteu peZ" 

100 Mo pl._ 



5. .eu.aUon of poll- •• 1'tJ.1i.,. o! inadi .... 1Jl'tU'

llpecJ.f1a .1 pl __ 
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pollen !.ul1t.y VM .... -.. u1ng _tooU1ll1ae .n. 
ObaUYa'-1orla froJR 10 r_domly Hlected plana wen 1'eCO .... 

1ft ..... geno"Jpe. 'l'he pollen fu1:.l11 ty waa .... w:ed .. 

pU'Cefttave of .... ebl. po11_ 

6. o..UU.aUoa of ho.~ ... ..uon 1:0 yellow vein ftr).a.lc 

Pl_ts exhJ.1»ting 1IYJ8P ..... of ,.allow .. 1ft mosaic UD.der 

n.1&UZ"a1 _4 forced epipbytOUc cond.1 'tiona were 00UIl~ •• 

20 "1'. 1aunal 111 all gno"Jpea. BpiphytoUc cond1t101l 

Wila en.ted by feetinq v1auU.hnue Whitefl!.s ...,loyU9 

microcagea. • .. tJ.ng for one botu' was enforced befon 

aquta1UOIl and. iDoCNl.aUon ' •• ,18ge. Whiuf11 •• wen 

e11owe4 to feed OIl ~ 10 ...... aufaoe of third leaf 'mm 

top. All the plena were obael:W4 fOl" 8J111Ptoma of yellow 

va1D .aaic diM"'. PerceDUge of yell" .. in ano8a1C 

addeD" wu calc:u.la'ted .. foll.ow. 
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tinct. and .ne1pr:oal tatcapealftG 1'1 1IJbd.d.a ....... _alp

ua1ng ... _~ '.' -..- ( .... _4 8laldle1:ae~ 19'5) to 

.. u..ate the aatetnal pu:eatal effect.. 





...... 
1'he dau coU .... 1a the pne_t. ilrf'qu,oaUon we ... 

_al,..... and .... p __ .t1e4 _low. 
A. croe. ~Uldll ____ "lsM!AIsBu .'.S (L.) 

a;;,; _____ ....... it.III .. (L.) Moeneh ev. 

B. Q .... %'878 .t..nd.uce4 YUi-.ui t.y J.a t10 veneration end 

."alllaUon foE' hoat. .....uoc w yellow vein mesa.. 

v1xua 

1) General analysis of 9&1'1 __ 

2) Added '91gour in 1'1 ... to irradiation 

3) EatJ.aaUon of nnsttiv1ty of qu.aJ.1tat.1ft 

chu~r. to Y. redtatloa. 

.) .. U"",OI1 of llUuoenJ,C eff.1eiency 

5) Pollen fertility 1ft 1rrediated interspecific 

1'1 bpd4 plente 

a) OUant.ification of M.~ nacUon to yellow vein 

.. s81a 

,> Estimation 01 maternal parental effect 

A. ezoa. compat1b11i ty between &!IiEIst!»I WWlWt (L.) 

Mec.Uc and ,N.?tllo.C!BII "'INBrtiMI (L. ) Hoenc:h cv. 

'Pua Saw8ft1' 

csoa. ClC8paUh11i ty beQleen thhe ac:cessions of .'.*. m'pAW end the CMlU.&tH .peet .. &II .... 
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gel.", v .. atudied (hble 2). CZ'oa ... bet.we_ dJ.ffe ... ~ 

acceaaiona of AlII ..... _U-s ea4 &l1.,shM liNe,.' 
~ that. t:he peroeatege of f&'U1t ••• cUd. not 41ff.a-

Widely ill 41rec1:. and rec1pzooal. cu:oa_ (80 .O~ - ' •• I~). 

'DMtn wu much 41ffertta_ .t.a eeec!a/pod depending upon the 

.... mal puent. Seed aeVpoc1 wu hlgber 1n cu •• When 

__ mal parent wu Ab!-'cb.1I "WeDDI. It r_ged. froll 

52.30 to r,1.l0. wnen Ai.?NmISf1'NI B!I9iIsbOl was used. as 

meternal parent, .... aeVpoc1v .. only 14.38 - 19.60 • 

The peZ'C8Ilt.age of geminaUon of hybxJ.d seeds wu 

le8s than the parents except in Abflm9lsbH' •• syleDiP' x 

$llmoSSiPHI !eAAb9t ssp. SSPtr;lehX11S (93.33%) and 

&ews$ibuJ mM~!WS (KAU) x AJi!tlee!gbg,§ !,culental (81.33%). 

1'tle ero •• Ilb11i tty 11'lde11 was the highest for __ ElM 

Jlsulenty, )t fW!l1!!OllShll _'be! sap- StV!phxllHl (91.36") 

and the lowest in &!ll!l?'CbBI R5'B&.' (IMI) x ~EIM 

.lw1pSMf (.'.5i%.). 

'the percentage of seed form1ng effiti.eney (Tar>l, 3) 

at Po level W2S the hiqhest for ~l!Pfchu! !S9Hd=EffiS x 

l!MW8CllRl manJ.ho,5 (KAU) (91.82%) and the lowest for 

&eJep'c:bUl M9.1112\ (IAIU) x &eJ.eoISba.s ,8cul("'''Il$u,s (63.38%). 

1bere was not muct, of difference in the r:>ercentSQe of 8ee4 

forming efficiency in direct and x-ec.1procal cr08ses 

1nvolvin9 i1U.!!£fSUiS escu,en9.fj an4 ~lBR'cb»l man.1b9~ 

(lAIU). In tNaASGflch;us !SSM'." X ".lmV !!IIIlJ.hs!S 



~altl. 2. 

1'0 

p1XJ'== 

~J 
tr~=!IL 
aSUlenWi 

Maternal paren't 

ftfIrshH mtp1bgJ; 

.... lIIPaau 

fII* == crossed 

.** • ..lIed 

.1.42 

'4.80 

M." 
80.00 

91.10 

•• * A 

. .. 
71.20 

18.00 

-~--

12.00 

68.00 

81." 

.** C 

5J.M 

82 •• ' 

95.38 

4'.55 

c • gund,Dat1oa(") 
of ••• CIa 

-



'table 3. Percell __ of ....... foaung eff1c1.ency of the 
CC'08M8 at. .0 1..,.,. 

.. t.-::tt •• ' 
~. sa Saw - -
ftSJx,lslN BNiboS 22.69 - -
ftL",chuI m-UlR' 28.46 - -
.=IH!ll.WlX - 12.30 66.27 

, !!fMU:hoS 
ARX 

!,~s;tm.==- 14.3' 63.38 

Mculen:!a!l 

... ..=~) - 77.20 97.82 

"'iIJ':!!:t~=) - 19.60 86 •• 

Ea.JIISI!l!'9W1 x - 68.00 86.16 

L "'!llmf asp. 
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(KAU) percentage of seed fozmtng efficiency was 97.82%. 

In ita reciprocal cross 1 t was only 86.38%. The efficiency 

of seed formation in Abelmoagbus .sculentu! x Abelmoschu& 

manihot ssp. tetraphxllua was 86.16%. 

The fertility of 1'1 hybrids was turther evaluaud by 

observing the percentage of fruit set at 1'1 level and 

seed.IF 1 frui t (Table 4). The fru! teet (%) ranged from 

15.79 to 82.35. It was lowest in Abelmoschus esculentus x 

Abelmoschus manihot sap. j:!traphYllus (15.79%) and highest 

in Abelmoschus esculept\lf x f'belmoachu8 manihot (KAU) 

(82.35%). Even though hybrids exhibited high percentage 

of fru!tset, seedsetiFl fruit was very poor. It ranged 

from 2.1 ~ 5.9 see4s/Jll1 fruit. The seeds, if at all 
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formed, were shrivelled and were very small in size (Plate V). 

In all the cross combinations, percentage of normal seeds 

was low (0.5% - 1%). 

Acetocarmine test of pollen fertility of parents mld 

inter specific 1'1 hybrids involving Abelmoschus esculentus 

and three accessions of Abelmoschu8 manihot provided useful 

information (Table 5). Pollen fertility in the parental 

species Abelmoschu8 manihot aap_ tetraphxllus was very high 

(S~8.41%). In the case of AbelmcHlchu! manihot (lARt), 

Abelmoschus manihot (KAU) and Abewscl)us esculentus pollen 

fertility was 91.2%, 94.52% and 93.44% respectively. 
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l'able 4. 

Hybrids 

18 12 66.61 

20 12 

11 14 4.70 

15 10 

l' 3 41.10 

---------------------------------------_.'-,---, -------
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In t\bfl!!I!.M1 _1'1.
' 

• ~. ma'.' (IARI) 

the fertility wee ecoUDd 19.00~ in the direct ero •• and 

15.00% 1n ree1procal ona.. U'nlike other In ...... pecific 

hybrids, pollen fUU1J." of the hybrId ~!9!slntI 

UNe .. x AtNIa*M. IIB&!IiS asp. MSQphYllu. wu very 

hip ('4"). 

B. G_ rays .t.nCiuoed ftr1U.t.llty in Mo geller-SUOD end 

evaluation for Milt nact10n to yellow vein IIDsa1C 

virue 

1) AnalySiS of variance 

The analYSis of v~iance for the seven genotypes 

(four F1S and ti1ree parente) grown during November-.Ap~.t.l 

1984-'85, 1Dd1cated significant differences for all the 

char."-. under s~dy (Table 6). Among puenu, the 

difference. were .1~i£ic_t for dc.ye to flower, leaf 

length, fru1 t length, fnd t girth, rtdges/fru1 to. and fru! t 

y.t.el~lant. The maan aquaxe due to hybrids was 8ignlfl~an' 

for dey8 to flowe:r, fruit leng't.b. fruits/plant and fruit 

yield. Variance Clue to pal'ent VB hybrids was s19nifican~ 

only for fru! t leny'th and aeeda/fruJ. t. 

AnalysiS of varlenae for ttlne genot.ypes conalaUng 

of Ij?!l.mgIsbu, !s.e~egP!lt a.aeumua !!Eihot sap. 

__ WX,& • .nd their 41nct. .1 bJbl:id revealed sign.t.f.t.cent. 

cUfference aRIODg the thzoee geDOtypes for day. to flower. 
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nocIee t:o firs. fl~. leaf length, leaf width. tntemodal 

length. plant height.. fntJ.tlength.. .. eCls/fruit and fruJ.ta/ 

plant (Table 7) (Plate VI).. the geno~ypee wen not sigRl. 

flcant.ly different. for nocletJ on ma1n atesri# fru1t1ng no4e8 

on main stem. fJ:U1 t glrtil 8I1d rtdgea/fJ:U.1 t. 

The _&1y.i8 of ,,8I"1ence for the 12 genot:ype8 derived 

th~9h y- radiation of direct and reciprocal interspecific 

hybrids between Abel.mptshua gculepty and two aceeasions of 

~l'RI~ •. !@QibeS ahoved 8ignificant difference for days 

to flower. nodes to first flower. plant height, leaf lentth. 

leaf wid.th. fzu1 t leng1:b. fzui t girth. primary branohea' 

plant. nodes on main stem. fru.1 ting nodes on main stem, 

internodel length, fruita/plant. ridges/frw. t ana seeds/ 

fruit. The genotypes were not s1gnif1c;:;;ntly c.ifferent lor 

fruit yield (Table 8). 

AnalYSis of variance (Table 9) revealed that there was 

no significant d1ffereace 8NOftg three genotypes derived 

t1u:ough Y- Jredi.atiOll of tiMf interspecific F 1 hybrid be~ 

NitlatfChu, UWlm_ x !Pt_.gl em1l1ol asp. 

HSJMbX11M for a .. t of qt.laUutiYe chu8cters. except 

fJ:U1t girth. 

1be l'~ lines were grown and obavved for 15 quanti tau .. 
characters (Table 10). 'l"he dlffereRt genotypee showed 

considerable v2rlabillty for days to flower (54-61). aodea 

to first flower (5.45 - 6.71), pl<;..Ut blU.9ht (0.61 - 1.02 .). 



Pl... V 

.. 

Pla'te VI 







hWe 6. 

aou.rc:.. of Me_ squares 
vU"iaUon 4f In 1:e rnodal Fruita/ l!1iU7 "seeL7 ,:nat yl.W 

l!!!9t1t_o_ R1Iet CMS , f.rp&t plant 
.. ** *'* •• 0.0165·* Genotypes 6 14.34 351.07 12.43 5889.26 

2 13.82 
.. 

puents 2.a.~· 30.02 148.29 0.0125' 

HJKida J 5.10 145.31 0.91 2." O.OM • 
** P8I'eD't "a HJbr1clt1 1 .3.13 666.35 11.82 3.31.1' • 0.2el 

an.r 98 2.06 2.90 1.37 121.61 O.OOS 

, . -
* P - 0.05 .* p a: 0.01 



HeaD 8<J'lana 

aau ..... 8oU&'cea of var1atJ.on 

GeDotJpe Ern .. 

Day. to flower 319.M •• 2.33 

* lfo&ta to fira" flow_ 18.30 0.80 

Plant height (Ill) 1.3' • 0.05 

Leaf length (aft) • 188.03 5.33 

(an) 
.. 

Lead w14th M64168 1.08 

Fruit length (ar.) .64.23 *. 2.66 

FRS. t o.t.rth (c:a) 81.73 31.73 

l10dee on md.n stein 22.9. 3.19 

I'I'U1 ting DOcies on aaS.n staal 12." 3.63 

IIlUJ:'D04el length (.> 33.71* 0.'5 

FZ'U1U/plant 23' •• 14 * .2.40 

R14tea/fJ:U1 t 14.64 1.0. 

seeda/fR1t 6790.24** 42.90 

* p • 0.05 ** P • 0.01 

DegreeS of fnedoal fer genotn>e • 2 

Degfte8 of freedom for .nor • 27 



~ .. 
.Ji ~ .. ~ .r: A 't" 
:\~~'t 

II 1 

...... of ............ 
I liii. InN' -

Dep" .'pee ** M •• i. JI._ 

....... tint f1 ...... 12._ •• l.f • 

PJ.at. ....... (a) 1.1S·· 0.11 

LMt 1-.,. <-) , ........ I.' .• ' 
.... 'W1tlth C.) ** ..... 41 •• ' 
,......~. t_) u.u·· 6.eo 
I'nit. 9Utb (-> ' .* , .. - 1 ... 

Pd.aMy ....... /pl." 18 •• •• 1." 
........... n. 11ft ... •• 21 ... ......................... •• 1'1.41 12.1.1 

1 ........ 811-'" (.> ..". 2.8. 

I'n1 tIPhl.- I .... •• 28.01 

N ... lt/fni .. 12.04 •• 1.5' 

••• t.vfJNl .. 110 ... *· a,." 
....... Pe1tVp1·_ Cl." _.81 

II I I 

• P • 0." •••• 0 •• 

Depeee of ......... --.. • 11 

.Ia .. 



.,Ul. ,. 

Source. of vad.aUoD 

* p .. 0.05 

De9rees of freedoa for_genotype .. 2 

• 211 

8.3' 

1.81 

0.15 

5'7.96 

32.85 

0.13 

0.58 

0.99 

25.04 

20.33 

5.04 

0.93 

".30 

586.02 
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'61. 10. __ perfor:manae ~ 12 genot.Jpea deri..... 1:.bftNgh irradiaUon of c.U.ree~ and 
ncip1'OC8l iDtenpecif1c 'l.tIlJbrt .. ---~.=t !J!P1leptM CY -Pus. Sawani' ead two acce on. of f:l!!lmp. at 

GeDot.ype Node. to Plan~ he1gh~ Leaf length Led wid_ 
firK f1owe&" (II) (-> <aa) 

P F __... -
P • I -1 5&.20 ... 0.51 6.30 t. 0.1! 1.00 + O.~ 51.98 ± 1.21 29.54 ... 0.'" - - -

-2 5&.15 %. o.sf '.01 .t O.t! 1.02 ± o.o! .7.14 % 1.2~ 25.07 %. o.~ 
Mo, 54 •• =t. 0.51 6.07 + 0.1! - 0.98 + o.d - 48.49 + 1 •• - 22.91 .t 0." 

IXI' MD1 58.M!. 0 •• 6.15 .:.t. 0.1' 0.91 1. o.of 42.87 :t 1!1t 21.08 ~ 0:89 

*2 58.31 .t 0." S.71 t. o.l! 0.80 1. o.ol 43 •• 5 !. 1~ 22.35 t. 0.11 
Mo, 60." + 0." 5.45 i o.li 0.6'7 ... o.of 39.56 %. ct!a 1'.92 !. 0.91 - -

.XK Mol 55.04 ... 0.51 6.21 ... 0.11 O.N + 0.0' "'4.70 + 1~ 8." :t o.d - - - -
-2 57.3' ~ 0 •• 6.30 + 0.11 0.95 + O.O! 42.79 .tcr!!t 21.51 ±. O~ - -
-3 58.29 ... o.iI 6.71 + 0.19 O~76 + o.~ 41.27 ;t. 1.2' 21.14 + 0.61 - - - -

XxP MDl 54.0' %. o.sf 5.73 ... o.ft 1.00 ... 0.01 45.23 + I." 21.M + 0.1t - - - -
-2 5'.28 .1 0.51 5.59 + o.!I 0.91 + o.of 40.89 ... r!Ii 19.19 i o~ - - -
-3 51.55 -+- o.a S.7. + o.~ 0.80 .. o.o~ 3'.91 ~ 1.21 18.19 + 0 • .1 - - - -

-1 - IS JcR p - &!1!IP1!!!jJ;wf eecul.19SW1 
S1ad.lar:l. n- of le~ 1JI 
col_ :l.idicate 

-2 - 20 1dt 1: • -W""U .p'rm (vaI) 
aoa-aiVD1f:1.c_ce. "" -:t -, -21 __ K - .t' .... mra .... (JWJ) 



4f~. 10. (COIltd.) 

iid~ I'nlt ~ lIcXIee on riiIliUg 
GeDot:,pea leag-tb vJ.n:Il _cbea/ ."SOIl 

lal Sal Rl-!i 
NiA ... ..tld-

Pal *t 14.8' 1. O.at 10.74 + 0." - 2.'1 .±. o.lf 18.30 1. 0._ 9.SO + 0.3t -
-2 15.38 %. 0.1t 11.21 + o.ll 2.25 + O.l! 16.95 + O~ 8.61 + 0." - - - -
.J 14.69 ... O.zt 10.30 1. 0.11 2.26 + o.ll 18.111 0:tr 1.40 + o~ - - -

14.56 1. 0.11 e 
1.68 + oc;tl 17.281.~ 6. SO 1. lr!'Il Ix. MDI 10.29 ... 0.13 - -

14.00 :t. o.a2 ab4 .. 
16.15 + 0:11 6.2' .t. oc:!a -2 10.29 + 0.13 1.68 ±. 0.12 - -e 

10.15 + 0.11 1.37 ... o.n 15.12 !. o.sf 3 ... .t o.d . , ll.21 1. 0 •• - -• ada • 17.M ~ o:tl 7." ;t, 0." PaX Mol 15.62 ~ O.lS 10.68 ... 0.13 1.90 + 0.11 - -" . ada " 18.65 ±. 0.,,1 7.88 :. 0.11 Mo, 17.01 ... 0.25 10.S1 .... 0.13 2.40 1. 0.11 - -
15.25 ... 0.1t 

c It 
16.6'7 .... 0.61 5.15 ±. 0.31 Mo3 

10.11 ... 0.13 2.23 ... 0.11 .- - - -
• c It 

18.12 ... 0.41 7.251 O~ ItxP MOl 14.81 Z. 0.25 9.91 ... 0.13 1.88 + 0.11 - - -ad • edt 
17.05 ... o.d 6.85 :t. o~ 1102 15.01 .t 0.25 10.4' + 0.13 1.56 + 0.11 - - -cl c cd 
15.80 + O::d S.86 .f- 0.3! -, 15.98 + 0.25 10.4.2 ... 0.13 1.68 + 0.11 - - - - -

-I • 15 kR P • I)!!l.I!p!sabu, es!Jlleatul Sild.lar1 ty of Inure 1a 
co11lDla IDd1cate 

Mo2 - 20 Jdl 1 • A1I!el.a!tPlt mae&hoS (IMI) Doa-81ga1flcance 

-, - 25 JcR It • 9!l!go.dIH! Fan1hoS (l<Au) ~ 
00 



~ 10. (COIl ... ) 

xai8i'DOi1ld Pn1U/ at.." S •• d-./ fftl1;fae1d1 l.aQ'tb 
l!l!!l 

pl __ fnt .. fn.1't pl-,- g) 

Pat -1 3.35 t. 3'!ft 13.0"1 t. O.n 5.89 1. 0.1! 8.07 ~ 0:11 • 233-.83 + 53." -
-2 2 •• 5 + 0." 10.32 t. O.st 5.99 + 0.11 9.03 ±. o.d lM.fS9 + S4.~ - - -
Mo3 3.70 %. o'!t9 11.29 t. o":lt 6.05 ±. o.n 6.88 ~ft 190.14 1. 53 • .& 

I a P Mol 37S+0!l 12.H ±. o.d 6.M !. o~ 6.46 :t o..t 205.1' ±. 5S..t . - . 
-2 3 •• to O~ 8.N 10:11 I.a %. O~ • .8. t. 8:11. 1'M.1O ~ ... " 

Me, 1.24 t. ~ 8.55 :. 0 • .1 6.08 :t. 0.11 e.G .t. 0." 14'.11 :t. Q.d 
Pale Mol 3.60 1. oljlJ lo.n .t. o.tS 6." :t. O.lt 4.46 + o.at IN.M + 53." - -

-2 3.3. to o~ 14 •• 7 :t O.S! 6.61 1. o.t! 4.26 + 0 .. ' 250.1' ± 53 • .1 -
3.88 1. o.ff b 

7.19 ±. o.tt 7.12 :t. o.a! lM.33 :1 53 • .1 ., 10.18 1. 0.53 

ltsP 
-1 4.18 + 0.1' 7.13 + 0.5! 6.St + 0.1! 4." .... O •• ~ 114.16 + .3." - - - - -
Mo2 3.58 + 0.19 10.07,1 o.lt 1.00 + o.ft 5.80 + o~! 209.12 + 53." - - - -

3.55 + r.H b h 
6.53 :!:. o.ft .. ., 10.91 :t 0.53 1.16 + 0.12 196.05 + 53 •• - . - -

-I • 15 Jdl p - lft1!!!N19bus lfSN.en_ Sbd.lari t7 of letters 1D 
col ... 1ftd1ca. 

-2 - 20 Jdt I' -*1_., I!FPwt flAllI) llOft-aJ.p1f1cance 

'" 
-3 - 2S Jdl It - BNE .... _, .. , (lCAU) 

CD 
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le" 1~ (3'.'t .. IJ." .. ), led wi4th (18.19 - 29.1' .), 

fhit 1_* (14 .... 1'.81 .), fni* 9inl'l (9.77 - 11.21 .>. __ .a.../pl_t. C15.11 .. 18.'2)., tntUD9 noae. OD ....... 

a .. (5.a. - I.SO)., ... ~ l-vtb (2.'5 - ".18 .)., 

fn1U/pl_t (,." .. 1 .... ,). ridl'u/fnlt (5.89 .. 1.2.) eD4 

.... .tf--'t ('.26 .. 9.0S). 

In ~ .. 9QO"Jpe1 .... 1 ..... t.taroup 1rracU.aUOIl of til. 

iDurapec:1flc: 1'1 hJbd4 .,1,,,, II&lGSiM X lIa!WR_ 

•• a", up. 1idIIRbY11g. .1tDifJ.oet. variation wu obe .... 

otaly fol"' fl'U1t Vlrt:b (~U1. 11). It .. aged fZ'Oll '.33 "01.26 

_. 1'01" all oi:hU chu.-.u-.en. ... __ pe~omance of 

thne 9ano'typea ... n not aJ.galflc8I'ltly d1ffennt. 

The 1nacU.ated 1'1 oenoqpee wen compared wl~ \ave.,*, 

c:oaV81 (ool'ft8pOll4lrlg 1'1 pl_u) for a ... of quantitaU .... 

ch........ (tfabl. 12). 

'1M Y-l'ediaUOD 1D4uoe4 eul1Dea. in ~ iDt.enpee1fJ.c 

hyN'J. .... ucept. 1D MIll ..... IUUleSll • Ab!~""" 

'E'''' up ...... "M. -- the 1atenpec1fl. 1'1 hPrtda 

.. , ..... "., .. , tKAV) • !1111- II I uBI ... -- 11 

4ap .. Unt. .1 __ • 'the F1a .... t.! with y. radieU ... 

ODly M-6O 4aya. lJhe 1n_npeoitic 'b.Jt>d4 e)bIJptspI .,'", 
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(lA1U) • at1_"" •• 1_ .. -- ve .... wlt1l Y~r.u.

au.. took oaly 58-10 tap to fJ.h't flOWG'. the Ji1• took 

'3 .... to f1nt. floWu. 

ItluJlt)er of .... _ ti ...... flOWU' .--1ae"iore OJ:' 1 ... a_ 11l 1'18 ... tna ... 1'1& (5w6 dap) fftMI 4J.~ .. 

nc1pncal en •• bewe_ .. ! ..... 8,,:\19\)11 en4 2 

..... 1ons of "'W,.NII IMD&bR,. OIlly 1n the .1-

Nl'jIp ........... a MW."SlII. iJIIH.bQ5 (KAU) nodea 

t.o fint flower inereued aubat.anttally with Y- ra4t.aUon 

fl.-tt heigbt. 

t'h. 9-a J:adJ.ation .t.ocnua4 plent 'height in 1nter

~f1c hybrids/.xcept. 1A Wi..." ,tsuw,'etvl x 

Ab!1.1;1b»J "IN'" aap. St~. In lD1:erapecJ.fic 

lQbri.da Involving &elfRtllWl UWEN and uo accea.101la 

of ...... "P'M~pl_t. l'ut1gh't .... anged. fJ:Om 0.63 m to 

0.84 m. When i:he '18 ......... with 9 .... ray. plant. 

M1ght. o~e4 va in. 0.15 m to 1.01 m. In the F 1 # 

"'_"" lIftla. x l1li ...... MDUWi aap ....... 

ahY1W plat. he1¢at. .......... fJ:aa 1.2' 1ft .. 0.'3 .. with 

9_ l"adJ.aUon (15 kk). 

laon_ 1a l.d l_'t:b ".. CIbaened In all 1:he 

1ttll41ate4 aterapecd.f.1c hJb.rJ.4a. M.~d .. J.a.cre._ ('1.1"') 
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... ~1a 

Leaf width " .. 1acnu .. tdtb ,...a. r.uau.on 1ft all 

the int.enpec1f1c: hPri .. , ..... ' 1ft ".tRY .lf1Nd.enlU x 

aMI.... Ip&llISi aap. MHI'I!IrQW. 'fhe 1Dtuapecd.f1. 

hJl'ad.d .,1,." ... ,.. .. X atWI_ -All. (IARI) 

__ tnaUcl ..,1 t:b 15 Jd\ Y , .hlI1."~ led w1dth v.. 29.J.t ... 

wbil. in 1'1. the leaf ,,14th " .. only 18.13 -. 1ft 1'1 hpJ:i4 

&lAM .... 11fMf .... x ad· ... mtNbt$ s8p .... aphzll. 

l.d width 4ecreue4 from ?18 OIl (1'1.) to 6.81 _ With g ..... 

a:ed1aUon. 

Fru1 t length 

'1M irrad1aUon ....... th. fR1 t lenQ'th 8.1gn1ficanU:r 

ill au t:be ia.r.pecific: llybJ:1da>acept in Abel!!PabU 

MaJ." .. x .. 1 ..... M.'.' (KAU). Max1_ dean ... 1. 

fruit length (15.7.") ....... ill Ml!tlIIfSbv .e''''' 
(IMl) • *J"'''' 1Wle'lll ....... with IS Jdt of ,-

Ibe g_ ra41aUOD 1D.c.I:'eued Ul. f.rutt. girth algn1-

fioaaUy in all tM 1a1;UepeoiUc ll~J.da. except 1D 

!M'.*, MIM1SVSU. BIII •• _ua .n'.l aep .... tphxllIt. 



til dI.z'eft an4 no1pneal "'tuapecd.fic bJb11." LDvolY1ag 

.. 1 .... f.II!lM'" .......... J.oD.a of ... '*'. 
'n'.s. -- ft'U.c 91 ........... bola '.16 _ 1:0 9.56 __ 

III _'taUld "1' the ...... tJ, ... a-_gect 'S'OID 9 _" _ to 

11.21 -. In 1the 1'1 &.IJ'2"1aM' engl.. x 8tJ!lJJRIII!M 

",'lII' sap. M"""'11_, , ... r8d.1at.1on decrease4 the 

fruit. girth from '.33 em (J.n 1'1') to 6.33 em. '.11 GIft 8D4 

7.26 an for 15)cR. 20 kR end 25 kR doses respect! vel y. 

R&4iaUOIl ueatanenu ftIduee« the DOde. OD 1Ile1n .... 

in all the interspecific bybrids"exeept 11'1 &el .... 
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"""-'" x _1_" .. &btS .ap. ..Ph71.,1 and in 

N2IWI ... plQ1!!QS (KAU) X !lmIM""»' tiEl •• , neei ... 

15 kR 9-a. reiU.aUon. In AlZsJ •• IIN. 119J}entul x 

Ab!J.moIGtUll. !!lJI!.lbs!} (IAlU) 9- rad1at1on nduoed the no_ 

nUlRber from 24 to 11 an4 in 1 U recl.proea1 ceo.. node 

number Wall reduced from 20 .. 15_ Ie Abel!!9sSFbHl !!&l!PN x 

"'Isbul .. DiS '8p. ""IRbX11,. inere ... 1n DOd.ee 

OIl ..... n .Usn was ob .. rve4 up_ 2. wJ:tb. 20 kR 0.... radiaUOft. 

The genaa radiation s1gnJ.fleantly decreued the f.l'U1 UD9 

.... OIl II81n .... 1n all bpn. .. , -.apt in .. , ..... 

tIftlm., x &tIme"', _'be' aep .... yllYl- III all 
c_ ntai .. 4ecJ:'e_ waa 1I'l .... ~ rec:eiVin9 21leR 



~. 12. IDcI:'eue or et.ec:r.ue 1.D vi.ow:: due t:o 1rra41atJ.on .. obaeI:ft4 1D "I geDeS'aUoa 

DaJ'a to XD .... or iiO&U to Incnue 0&' 
f1J."st c!ec:ftue (") Standard fLat deoh_(") s~ .. 
nov. over eoDuol error fl ..... 0.,... contiDl .~ 

.=="'f~) 55 •• I." 
-1 14.20 .2." I.M 6.30 6.H 0 •• 

-2 ..... -1.99 I." 6.01 1 •• o.a Mo, 14.5' -2.~' 1.M 6.07 2.M o.a .'== MJl&hpt (lAIll) x ,.pI.- '7'.33 5.'73 

Mol 58.31 -2O."*- 1.ta 6.15 ,." 0._ 
-2 58.31 -20 •• *· 1 •• 5.'2 -0.11 0.27 -, 60." -16.8' 2.1t 5."5 ... .- 0 •• 

_"",0:) 51.11 6.00 

~ 55.01 - 1.22 1." 6.21 3.50 0 •• 
51.J9 - 2.98 1." 6.30 5.00 0 •• _2 5&.29 " .• 1." 6.'71 11.80*· 0 •• 

3 == .'110$ ('KJW) • aal!p", '1.26 S.80 

Mol 54.04- -24.1'·* 1.9' 5.73 -1.21 0.28 
-2 59.28 -16.81*· 1.9' 5.59 -3.62 0.2t Mo, 59.55 -16.43** 1.91 5.78 -o.M 0.29 

aa~~ '3."0 7.10 

-1 47.17 8.6' 0.18 6.18 -4.51 0.11 
-2 

,.,.18 9.63 0 •• '.1' o.a 0.32 ~ 

. -I 48.11 12.2. 0.S8 '.lS 0.10 0.32 c:.1;1 

Mol - 15 U, -2 - 20 kRl Mo, - 2S Jdt •• P • O.f)1 



--.1. 12. 

..... "" ........ ~~",_ ... J. ': 1 .. , 

..I/i.~ •• ~ ; .... ~~1:" 

0.837 
1.004 
1.821 
0 •• 7 

• 0.101 
0.'14 
0.101 
0."0 

0.72' 
0.'35 
0.750 
0.'7Sa 

0.630 

1.009 
0.'09 
0.801 

1.210 
0.930 
1.2. 
1.229 

19 •. 15* 
21." 
11.92 

29.2tJ** 
11.29 
8.30 

28.,..* 
3.31 
4.1J 

60.15** 
44.28'** 
21.1.** 

-26.71** 
-3.15 

3.23 

Mol • 25 lcR 

o.oU 
0.0" 
0.010 

0.066 0._ 
O.OM 

0.066 
0.066 
0.066 

0.079 
0.019 
0.0'79 

37." 
53 •• 
4?.1. 
48.49 

33.10 
.3.65 
42.51 
39.$6 

32 .• ,) 

.&.70 42." 

.1.27 

B.13 

4S.I3 
40.89 
H.91 

11.00 
11.13 
19." 
19.63 

• P - 0.05, 

F$'~or 
decnueC") 
oyer CODtrR). 

4'.M·· 
25.17** 
28.16** 

.5 •• •• 31.35*· 
18.57* 

0.16 
11.5'·· 
15.4' .... 

** p • 0.01 

2.8' 2." 
2 •• " 

2.81 
2.88 
2.9' 

2.8" 
2 .. ' 2'" 

1.0e 
1.0a 
1.07 



~e12. 

£Hi 
width 
(GIl) 

S1:aDdard Fru1 t 1 ..... _ 01:' .~ .. 
enor l~_ ath 4ecn_ (,,) error 

(_ .. J 0""- conU'ol __________________________ .... ~ ...... ~ • IF .1·· _______ _ 

'\. ~ 11. • ~.~.,~.., .... i..' .... ! t~·: 

~~J:~ . .u'." 

Mol • 15 "' 

18.13 
D.N 
25.07 
22.91 

'16.60 

21.01 
22.35 
'19.'2 

21." 
'21.51 
-21.14 

16.6' 
,21.54 
19.1' 
18.19 

62.93*· 
38.28** 
26.26*· 

26.93** 
34.64** 
20.00* 

28.1-5** 
21.94·· 
25.39** 

29.2'** 
15.18 

9.18 

2.48 
15.54*· 
19.50** 

Mol • 20 Jdt, Mt)l - 25 1cR 

1.12 
1.51 
1.52 

1.53 
1.13 
1.57 

1.52 
1.52 
1.52 

1.52 
1.52 
1.12 

1.08 
1.08 
1.01 

17.12 
, 14.8'7 
-15.JB 
14.69 

15.66 
·14.50 
.14.00 
, 13.21 

u; .... 
" 15.62 

17.01 
15.U 

17.'9 
14.81 
15.01 
15.99 

-13.14** 
-10.65·* 
-1".lS*· 

-7.14** 
-10.70** 
-11.75** 

-5.28*· 
J.IS 

-7.50·· 

-11.39*-
-lS.84** 
-a.58'" 

-1.1.91 
-11.70 
-9.11 

* P • 0.05, .* P • 0.01 

0.314 
0.117 
0.314 

0.314 
0.l14 
0.114 

0.314 
0..114 
0.31. 

0.52S 
0.523 
0.523 



~.12. 

&;1_ iiiCift ... 0&' staDdu4 .... XIlertIaae OZ' SUD .... g1Z'tb deGnue(,,) OIl main deGnue(%) 
Cae) 2,. C2ASDl ernr •• 2!H COD$ftl 

..:or 

9.56 23.60 
10 • .,. 12.34*· 0.218 18.29 -22.50** 1.0ft 
11.21 1'.2e** 0.260 -16~95 -28.1 .. * 1.078 
10.31 7.M** 0.258 18.11 -23.00*· 1.015 

9.38 20.07 
10._ 9.1Ow* 0.261 11.28 -13.90* 1.084 
10.91 16.95" 0.251 16.15 -19.11** 1.010 
10.15 8.21** 0.2M 15.12 -U ..... l.tlO 

9.16 1." 
10.68 16.59*· 0.218 11.'14 -9.59 1.075 
10.82 18. I2*'* 0.218 18.0 -3..., 1.075 
10.09 10.1S·· 0.218 16.'7 -1".07 ., 1.015 

9.37 19." 

9." 6.40· 0.258 18.'12 2.13 1.015 
10 •• 9 11.95** 0.2. 11 •• -6.91 1.075 
10.12 8.00*· O.2M 15.10 -13.80* 1.071 

7.3l 19.60 

6.33 -18.64** 0.178 22.23 13.'2** 0.77' 
7.11 .... 61*'* 0.178 D.13 28.21*· 0 • .,,3 
1.26 -6.68** 0.178 24." 24.7.*· 0.773 

*'3 - 21 kR • P - 0.05 ** p - 0.01 "" 00 



:t~ ~_'"" ~ • .- 4~; _4I-i11" . 

,~ L' 

-I - 15 tea, 

10.81 

'.50 a.co 
'.40 

12.00 

1.'4 
1.18 
7.75 

10.50 
14.4'" 
16.54 
15.81 

-12.to 
-20.88'" 
-31.92** 

-36.2,.· 
-le •• 2·· 
-62.'5~* 

-38.00*· 
-M.!'" 
-52.09** 

-22.87* 
-27.13** 
-37.66** 

31.81*'* 
51.52"· 
51.14"" 

0.8. 
o.an 
0.829 

0.835 
0 ••• 1 
0.127 

0.8. 
0 ••• 
0.829 

0.829 
0.&29 
0.829 

0.16' 
O.1e7 
0.756 

.. P IfI 0.05, 

4.61 
3.7. 
3.st 
3.24 

5.09 
3.M 
3 ... · 
3 •• 7 

5.a4 
f.le 
3.se 
3.71 

5.36 
5.36 
5.63 
5.65 

-24.3'7** 
-35.1'** 
-18.9t'* 

-20.26· 
.23.4'*· 
-30.90** 

-28 ..... 
.34 •• ** 
-23.26*-

-28.42*· 
-38."10*· 
-36.4,..* 

*. P - 0.01 

o.co. 
0.'-
0.418 

0.389 
0 •• " 
0.382 



S'ebl.. 12. (Coatd.) 

11.80 
13.07 
10.12 
11.29 

12.13 
12.54 
8.14 
a.1S 

13.'3 
10.31 
14 •• 7 
10 •• 

10M 

7.13 
10.01 
10.91 

39.90 

19.85 
43.12 
4S.49 

• • • 

-26.5.,.* 
-42.02** 
-36.5,.* 

3.38 
-2 •• 21** -2,.50*· 

-25.98fr* 
3.87 

-22.61** 

-22.48*· 
-5.50 

2.34 

-0.13 
8.07 

14.01 

0.705 
0.81 
0.711 

0.689 
0.S89 0." 
0.689 
0.689 
0.689 

3.160 
3.290 
3.200 

5.OfJ 

8.07 
9.03 
6.88 

5.6' 

".~6 
f.26 
1.11 

5.33 

' •• 6 
!..80 
6.53 

0.50 
6.21 
9.6' 
9.52 

61.40 
81).60 
3'.60 

-24.10 
14.67 

-22.40 

-21 .. 34 
-2f.81 
25.3' 

-16.'1 
i.80 

-2~.50 

1142.00· 
13.38** 

9.Of* 

Stendud 
error 

----------._.----------------------------------------------
MoZ • 20 k.R; MoJ • 2S lcR .. P • O.GS, *. p • 0.81 



(c.a .... ) 

s 

.Mol - 15 Jdt, 

3.13 

2.91 
2.25 

.2..26 
·1 •• 

1.a 
·l.U 

1.37 

1.-
1 •• 
1.16 
1 •• 

4.N 
4.18 
4.84 
...eo 

-'7.03 
-28.11·· -2.,...,.· 

S.OO 
-15.63 
-14 •• 

4.44 -13.', -6.,' 

-3.62 
.. 2.42 
-3.23 

M03 • 25 JcR 

0.314 
o.nt 

·0.31t 

0.31S 
0.'15 
0.3. 

0.114 
0.'14 
0.'14 

0.291 
0.291 
0.81 

1.'" 
5.., I." 6.H 
,.4' 
6.33 ,.ta 
6.00 

5 
5 
5 
5 

* p - O.OS, 

-2' ... • -22:."" 
. -21'.'71** 

-lS.U** 
-10 .... 
-19 .... 

-IS ..... -w.,.-· -7" 

o 
o 
o 

** P • 0.01 

0.'. 
O.S. 
0.'26 

---



.... 1. 12. 

0.211 
0.233 
0.381 
0.219 

0.1.0 
0.205 
0.1'1. 
0.143 

0.111 
0.1. 
0.251 
0.161 

0.123 
O.lM 
0.211 
0.1" 

-.. --

•• N 
".90 
M.M 

----

0.051 
a.OS? 
O.OS'7 

0 .... 
0.'51 
0 ... ., 

o.0S7 
0.017 
o.on 

a.OJ? 
0.es7 
0.051 

----
MGt1 • 15 ldt, -2. 20 kR, Mo3 • 25 Jell • P • 0.05, ** P + 0.01 
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9- ra •• 1:1oo. WhJ.oh ...... f~ "31.'2% to 62.4'''_ '!he 

1nur8pec1fic hJbri4 .,,1M __ &", (KAU) x !nEPGhM 

MCUl-.. when U.aUc1 with 21 JcR 0- radiation. the 

n\1lllber of f.ruJ. Ung node. OIl IIIl1n s'tan was reduced to four, 

wbile the ~ l' had teD frut UDg nodes _ In Abllmo.sbu 

MW!I!$U! x AbelIpo'sbv. '-,MS sap _ MV!phxlly fru1 Ung 

nodes on ma.1n.t.em inereue4 fZ'OBl teD (in 1'1') 1:0 11 v1th 

20 1cR g..-a recU.aUon. 

In_modal length 

'1'he ra41aUon UeatmeDta 4eeftued the internodal lenvth 

of the J'1 hybrids between Ab!l.!pasbUl Mel.SUI end two 

acc:es.ion. of AbtlppKhBl tpII!1lwt.. In F 1 hybrids. the 

in1:erno4al length ranoed fna 4.55 an to 5.84 cm. where .. 

in irradJ.eted 1'1 genotypes. it ranged from 2.94 em 1:0 4.18 _ 

only. In Abelmo.stwl man.1.Qo$ (lCAU) x 8!lmo.chu, e.qp).entw!. 

1nterraodal length va. 5.84 CIIl. !hi. ".. reduced to 3. sa em 

when the 1'1 was U.auad with 20 JcR Y- radiation • 

• 
1'ruJ. ta/plant 

The irradiation reduced the fzu1ts/plant in 1'1 hybrid 

febelJppnhwp !fC!H.leew x &!llQC)'cbue aW!!ol (IARI). Where 

the 1'1' hed. 18 fruits. fruita/plant w .. reduced to ten. wIleD 
• 

treated with 20 kR g8J1lRa rad1aUon. The 1'1'. Abtl!np8cbu! 

'Mibpt (IARI) x "WI.,!, MftHI\V had 12 fruita/plant. 

the 1rre41a'ted 1'1' hed eigbt. to al •• fru1ta/plant. In Al!!l..mots!'!M 

MCUlent.y x A}l!lptsbSI .. iMS (kAU) fruits/plant. vu 



%D *- neipncal .... tniU/plat ... ncIuGed. .... 11 to 

8 "'til ._ reti.u. (11 Jdt). 

beept ill __ ..... ,-.. " .. M ..... -'1aS 
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up. SitVtIlwAa.. 9- ....u.aUoD cUd not ..... te aDy .1tn1-

£1_' vu1aUon ~ aeeda/.h1t. 1'I\e interspecif1c hybrid 

AM}.' •• U06-.' X 6Rswl9bif f!iIIW.bgS •• p. ,HiRYlD'Uv 
'tIIben ueate<i with 11 ]cR. 20 Jdt aDd. 25 kR V- hd1aUon 

.... "fruit 90' .ta_0Id ., 6.10 and 10 n8p4tcUvely. tfb.e Fl 

planu pndueed 0Il1y O8e '.III'~' Oft _ aftraq •• 

t'be 9-- rat1a't1_ .......... 1:be prtllUy bl"anchu/plaa' 

ill all tile hybrids ~ uce~ in BIatJDtIstaw UP1h2S (IJUU) " 

ad-tabu !'caM-" an4 bl.!gQts!!u.l mwbot (KAU) x 

MeJr'shU e.5Na\1ISiII UHte4 W.1 th 15 kR • __ • radiaUon. 

III ......... ..,. •• x AMI8P.IIbV !l!!M99:S a.p. 

$I$I.DiHl all tha F l' aDd. In'e41a..a J'1' bad 5 --ebe.t 
plant. 

aa.ueUon ,,"S"DU nd .... rU9N/fn1t in all i:he 

.1 hJlN:1da involyug atl., .. ..uaSU end t.'IIO eceeaa-

1_ ., ... IE .... eAil!»'. III dinc1: end hC1p.roeal 
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en .... of ..... 91 ugl. ... x &elM!!bua J!!I!1l!o$ 

(IARI), 1'1' had eiQht d.6JnIfhit and irradiated 1'1' had. 

a1x d.clgea/fruJ. t.. Ricl9Ulf.h1 t ".. not. altered by g_ 

radiation in :9tJ.!ppI1b. -CNlepBI x &tlmo'SibMe mwbos 
aap l!S£!pbxlW. All., l' .cl inadLaad F l' had. fift 

r14g.a/frui t. 

1'%'\11 t. yield 

'!'he radiation ueataenu naulUd in incr .... in fruit 

yield in all iablrspec1fic hybrids except. 11'1 fV?eA!!o'chUl 

11su1!!!tg x aelM,pvlll'R'hU aap. iftnphxlw. 

&!lroHbu, eMUJ.!8\U1 :. NnW.», JntIl1b21 (IMI) vb_ 

tna'ted "1 ttl 20 Jcr y. rad1aUOIl had 0.3" Jcg/plant. 'l'he 

1"1 plant yielded only 0.217 kt of fruit;l'plant. *E'Gbu' 
gsul'BWf x "WIShY mMUJ!qS (KAU) yielded 0.153 kg 

fru1 t/plant. In irradiated 1'1' (20 lea) fru! t. y1elcl wu 

0.25 kv!plant. severe .nit ab.....,jng "u cba.ned in 

&elM'sbM '!CNl!PWI x N?Ilmo'sbg MlMM$ sap. 

1jI\EIpbYll!ll. vi tJlia .... daye of flower opening and .. 

such o'bMJ:Yat.1ODs OD fru1 t yield could not be taken. 

31' a,t.1mation of een81Uv1ty of qual1t.at.1ve characare 

U> ¥.rad1aUon 

Morphological transformations in mutant generation, 

were cri Ucally obaerved (Append1x I). Branched habit. " .. 

dominant. OYer unbranched habit. the 1. radiation altered 

branched habit to UftbreftChed ill 12.'" of interapec1fic 
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hJll»d." --- ,,1._nllft9l'Sl .......... ldona 

of 8!lIIPMlmI IIN.,- Z ... , ..... fUlI'_ X 

6l1!lElstmI ...... , .... MKIPI!YU •• the per ......... f 

t.IIdwaJldled. _'UnU VM way low (0."'). All the WI pl_u 

hail eatGOth ... bu._ 12 ••• f ____ plarau 4&rived. hoM 

din<* and recipncal ozou .. be ..... M!Ilm"N -W-.. 
and S>lJEUlwI _"a' 1\ed pube..... _ ... 

Leaf lam1" ad. petiole were pubeaoent in all the 

direct aDd reciprocal F 1 plants of ~'Sl!»' •• ftl.tPtu:! • 

bDacca •• .iona of ~ !lPlh2t. In the 141 .... ,..1:1011. 
11.2% of the plana Md ..-,oth lanina end '.3% of plata 

had aooth pett.ole. AU ... '18 of MLtl .... U&SUall x 

_._ ,=!.hgl up ••• 1'*11_ had pubMcent .'teIa, 

1..u.a .... p8't101e. wbil .... 1ile ~ ..... e't1on. 18.'" of 

planta had IIIIIOOth ..... 16.s. had a.:MJ1:h lamina and "7.8% 

had SJIOOth peUole. 

DoIainaD't cbu~ .... d stem and petiole colour go~ 

altlend ,,11:11 Y-raCU.ation. In Me> generation, plants having 

red wi til green Unged. ...... and petiole were COJtIl1On. '.fbe 

cUrect and reciprocal F l' involving h.J.iR.eu !!!!!.!lM •• 

ad MtJ.!!?'S!mI eepJ.l'sj CUt.V) hIlA gna sUm and ped-ole. 

vh11et:DUUrlt plan_ nav1D9 9 .... with Ad 'tinged .... 

(32-48%) end petiol. (55-6"') .... o))aeJ:Ved. 

No change wu obHrnd £01' pigaentaUon of vein ... 

conl1. t:hJ:'o.'t, leaf shape. 1ft! t shape anel hair1,... ot 



.1:.1_, fh1~ ........ _ •• _<tu1q-..... shape and 

hairines. of 8eede, thI'o\tgh ,"adiation. 

Deeply f1de4 leaf MI'I1a waa dc:ad.aaat. 0 ... narrowly 

fided. leaf lIlUVil'l. III n.t" of the y, r.uate« plana, 

Dd"nWly ficle4 leaf .... 1. ... obae.ne4. 'the percentege 

of change w.e oal,. '" .t.n ,,1_1f t.f&lenMl x 

8!t1BtUbU !!IIM.S sap. StMabnlH1- Po:Lllted leaf Up 

character of the F 1 plants (97.5%) got JllUtated to blunt 

tippeo. leaf by 20.3% to 43.4" through f.radietion. 

Halnaess of flO'WU' bud and aalyx .1n P 1 plant were 
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al80 al tend WithY, radiation _ 1ft 1-\ generation. plau 

wi th IIaOOtb calyx -.4 flG'tfer bu4a ranged. from 7.3% to 

16.1% an4 9.7% to 17.1% respect1vely. MUltifid stigma 

natu.J:e of the 1'1 plants vas changed to bifid st10ma in 

0.1% - 4.'" of iftacU.at:.t 1'1 plana. 

Red Unged fruit colour was dom1nant in l$>!tfi!9lshus 

ac;;NenSN x O!?!.,chSl IltIl)ihst;!r (IARI). In irradiated 

Fl generetion. fruit colour yariec widely from yellowish 

green (S.~ - 8.5%) to green (41.7% - 55.5%1 oreen fruS.. 

colour was dominltJlt in ao.... lnvol vag Ab'_ssbQ,f 

IlsHimtWli and AbtWKiuUJ I9M&ltIS (KAU). Colour: variati_ 

in fndt like darkgreen (5.0% - 6.<*), yellowish green 

(0% - 2.0"). greeD with. red Un", (55 .• 0% - 58.0"~red With 

g.neD (4.0% - 5.0%) were cbs ...... in irzoadiated Fl plants. 



'the ~ ..... f .all fntted planta v .. ftl4ucecl 

in 1nedia1:ed 1'1 veil ......... (1.'" - 3.0") ........ ill 

lUlt.n." eoaUol .1ght. .. .. pu a.t. of plana bact 

.-all fnita. tight.}' pK .. t. of the 1'1 pl8DU of 

,,"1M_ IKIl-SP' x -'.Kiw IIINhRi up. 

t8Uephyllua had ~l fniu. In 1nacSiai;ad 1'1 plants. 

only 13" of planu hid ._11 fn! u. 

Blov.gh y. rac1t.a'tiOD ...... the hJ.qh1y ha1ry natun of 

fl'U1u i:o le., haizy :bJ ..... per _t., ftOIle of the planu 

had f&1d. t.a w1 thout any hain. ill 4irect and nc1pmcal 
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oro •••• of AJ:Mtlp>tsbH peal_ and two ace."ion, of _J.". 'P'hRS- III in..uaacl 1'1'. _jori t.y of planu 

(85") had t.en4er fRita, vbenu 33-6'" of :r1 plants 

hed t.ea4er frut ts. In 1nacU..ted :r l' _W'sh»' elm.,. x 

8!!l!oIAUI MJ'!ibO' sap. MMIlhX1AM,21" of plants hed 

tender frut ts u agaill,t nil 111 "1'. 

Ia "" of 1tta41a ... :r 1 planu of Abtlatc:hUl etcUJ.-W x 

two ace.,,1ona of Abe ..... W'.S: 'ee4a/fNi t were 

COIIpara't1.ely vuy low like 'tlle :r1,. How.ver. 11% of 

1rradlated 1'1' had mecU.ua IIH4ed fruit.s .. again.t f1ve per ceDt. ill 

1'1'. sen.itivity of different chuacters to ganna radiation 

are p .... anted 111 bar di8Qr_ (1'1g. I, 2, 3 and 4). 

4) EstimaUon of mutageniC .fUc:1eracy 

TWo quantitative chUaet.ez'8 na. plant. height. ae! leaf 
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lfJD9th were Uk_ .. clependable par __ "ra £01: .st1maUftg 

the DlQtaverU.c efficiency. Relative effects of three doses of 

galtllla re.dietJ.on on pleat. height. ancl l.af 1.ng1;h wen 

.atima1:.ed by method wgg .. .a by ~deJt .IS.Il. (1961) 

revealed il:hat. mu-.,.u.c efficiency in .... ecI with _ 

1ncn ... 1n doa. of 9-- ~ad.i.Uon ('fabl. 13). 

5) Pollen f.rtJ.11ty 1ft 1nau.ted 1Dterapec1f1c Fl 

hJbrid pleJta 

~\aetocarm1ne 'testa for pollen fertil! t.y of irradiated 

interspecific F 1 hybrids were conducted (TBble 14). 

Pollen ferti11t.y of the parental species (Tabl. 5) 

vere very high. ranging ftca 91.%0% in alIIlMtstwl ~S 

(lAlU) to 98.41% 1ft fB!lIRabH WibRi up. M't£GbYl1V. 

In the :r 1 hybrida the pollen tutili ty was c:ompuat.i v.ly 

low (15% to 1''') eKeept. in the crOBS &II. sAAR! 'gulwt.Q! x 

~.chu, myJ.hoj •• P. MVlJ2bxllU! (74%). 

In tile F 1 byDrid t\R!WlchU ,!9Ul.fcnSV' x MlI!?tshUl 

MD11M!S (IARI). average pollen fertility was only 18.95%. 

Poll_ f.rtility in the thne _ta't.ed '18 (Mol' 1102 fdld Mo3l 

of the above oro.. had fU"t111.,- of 23"- 30" aD4 36" 

respectively. In the reciprocal of the above ero ••• pollen 

ferti 1i ty increase(! with en inc:neae 1rl do.. of y. radiation 

{19%, 20% end 29% respect! ".1,. for 15 kR, 20 kR and 21 kit 

of y. red1aUon treatrnent:s} '1'he" 1 pollen tertil1_ vee 

15" only. 



'hbl.. 13. 

Pl __ he10b~ Leaf l_g" 

Mol *2 Mo3 Mol -2 -, 
S01.25 441.31 558.04 210.'73 saS •• 355.11 

314.21 122 •• 98'.U 111.58 321.01 4D.0I 

341." .21.15 HI1.U UI.12 JOl.o 407 •• 

i=~DU) • 161.21 225.lM Ma.4. 220.80 318.98 538.10 

... ~~ -3.3.61 -2920.6' -3034.06 310.68 502.56 592.02 



Poll_ ~1q (,,) ill iJ:nd1atAad 111uanpecd.fte PI 1IJbr14 geftOWpes 
iD 'tM gaua 811",... 

a::::&JPAR;) ===: =:!:.AiU) X 
• " 
Mol -, MD, -1 - -, -I 

so." 2'.32 '9.84 8.72 20.44 31.n 
41 •• .... 53 68.7. 41.21 19 •• 1 14.80 
24.66 52.1' 30.03 24.62 19 •• 0 22.50 
11.23 20.14 19.51 14.01 19.81 48.52 
12.13 16 ••• 31.91 la •• 19.5' 54.M 

24.10 32'" 41 •• 18.11 18.M .... 
11.8$ 52.'7 27.08 17." 19.D 21.M 
20.08 16 •• It.4. 21.13 21.0 24 •• 

15.80 JO • .- 30.07 a.l. 25.31 1 ••• 

15.53 25.00 45.65 20.56 20.8' JO." 
Me-=t23.111- so.OS!. H."'" - 19.2'.t. 20.51%. 29.It.!:. 

8D 13.08 13.12 15.20 9.33 1..87 M4:.sS 
. .. ... 

1-01 - 15 kRl Mo2 • 20 JeR, -3 • 25 kR 



~. 1'. 
----=-t;t-. -Mu--)--.. ---:-" ::---=----.~-.=-'-~U-) -X--~EaiL~~-·~:=atarap~ 

• 
Mol MD2 -3 -1 

11.M 14.30 '19.21 29.8~ 

14.68 24.90 32.6' 21.27 
8.51 20.85 23.02 14.U 

21.81' 27.31 .1.1' 17.18 
14.20 13.22 '1?'1 15.11 

26.59 18.81 '20.00 '.H 
'.84 18 •• "1'.61 11.10 

15.10 8.12 '11.62 13.'-
9.50 14.07 '26.5' 28.03 

18.98 20.45 11.4£ 8.80 

Ha-.t. 15.09J: 18.05±. 26.7ij:, 1'.4~ 

aD 5.83 5.78 11.15 7.05 

Mol • 15 kR, Mo2 • 20 kR, Mo]- 25 kR 

-2 Mol 

26.23 46." 
20.00 H.03 

~." 29~ 

14 •• 17." 
16.12 .M.71 
15." 31 •• 
2t .. M ".M 
27.20 .... 
15.77 19.'3 
14.31 33.11 

2O.6O.t, 33.9~ 

5.65 10.40 

80.98 70._ 
78 •• 

'6.12 
• .a • 
H." 
92 •• 
52._ 
72._ 

90.11 

93. '71 

80.49 

83.80 
15 •• 
88.06 

".91 
a9.M 
43 •• 

71.07 
72.41 

84.03 

18.37 

85.1. 
82.45 
72.10 
M.II 
49.71 
83.43 

88.9' 

69.10 

81.81:t. 
6.62 



In _1M'" ,']"." x al2!lJpfctNI m.tD1hRS (XAU) 

the J'1 pollen I.nil! 1:.:r ...... IS". the genoqpea (Mol' Mo2 
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eel No,) obUiDtld t'hI'wtb 'uatU.Uon hed poll_ f.rUll~l' 

of 15", 18 __ 2'" ..... et1 .. 1y. In 'the reciprocal of 

the above eroa. poll_ fU'Ul.1_ .D 16" 1n F 1 # 8D4 .1 U 

_u~ geftCqpe. (Mot. 1102 ad Mo3) had pollen f.~Ut.y 

of ,,,.. 21" ad. "" napeoU".ly. 

Pollen fertility of Alelms tbua .... S$u. x at19" 
M'bQ$ .ap ..... y"_ va Yet:y high<'.") COII!,Pahd to 

ot:her .P 1 hybrids. Here al_ Y-hdlaUon i.creased the 

feztl.l! ty. Mean fertil! 'ty ob........s were 1t%. 78% ana 8~" 

for fti01, Mo2 and *, genotype. reapecUv.ly. 

6. o..ttfJ.ca~OD of bon ... eGUoa to yellow ..un .... e 

All the 15 plents in each of the three accessions of 

S>elppleby man1ho~ did not exh1b1 t any symptoms of yellow 

ft.UlmoNic under nature! conti t10D and artie1e1al inocv.

laUon (Tabl.. 15 aDd 16). 2'he planu remuned heal tity 

.... after feecl1nq with v1ftllfea'ou wb1 tefli... Under 

Datural condit.t ... 15. __ 01 the plenta of "1M'" 
asuJ..SII t:Y. • Pua Sewani' .ud exhib1 t SJlftPt.ome of yellow 

vein RIO.etc: disease. After lDOculet:1on wi ttl vh! teflle.,. 

9b of the plenta of 'Pull. SawaDl' be ... infected by yellow 

veiD ._ate viJ:'\IB. 



_Hie cU.a_ " .... obi .... 18 11" and 4." of the plarau 

of 'Pua saveni' Wi wa 20 . ...,. aacS 60 deys of _wings. 

n8peCUvely. 

In interapec:.t.f1a '1 hlUtu inoly1ag AbtW .... 

'MUl-SWI ad two __ 8ioa. of Mew'.. I!!!OI:bQS# 

number of plants exb1b1tlDg yellow ..,.in .a81e di ..... 

ranged fZ'Oll D11 to 6.'" .... r n.~al conditionS· In 12 

genotypes dert vee! thZ'oUQh ; nd1aUoD of int:.erllPHific 

F 1 hJbrid .-dB. penenuve of .1nfeet.1on by yellow win 

mosaic vine ranqed tzoom on. to nine per cent: under 

natural conditions (Table 15). None of 'the 1'1 hybrida or 

their mutants did 8ldl1bi't 8JlftPtomtI of yellow vein mosale 

disease, within 20 days of sowing. 

Artificial inoculation of yellow vein mosaic virus by 

feeding plants with. vinlife.l'OU8 wh1 tef11etl using mi cro-

ceoaa (Flet:e VII) uceler.-.cl the di8eaae incidence even ill 

interspecific hybrtda (Tebl. 16). Yellow vtin moaaic 

incidence (%.) ran .... f..- 13.3" iD limleo'smw mpiboi (XAU) x 

~e).!p.c:hl.\§ !,su1eniYI to 2'" J.D A!ae.).npgsbMf 'asul!!!tv x 

8?!l!!Io8shue man1b9t: (IARI). 

In dinct and rec1pzoeal 0&'0 .... ill'YolY1ag MlAmiHh. 

II9Ul'P!M and __ ICbM "'ho' (KAU). the incidence of 

yellow ft1n mosaic was 2'"' and 1J.3% nepecUftly. Under 

natural o::tndi tions, none of the aa1tanu or F 1 plana beb'eell 



Plate VII 

Pli'lte VIII 

Microcage for forced inoculation of yellow 
vein moseic virus 

Abelmoschus esculentus x Abelmoschus manihot 
ssp. 'tetraphyllus treatedwi th 20 kR gamma 
r2~iation with s~~ptoms o~ yelJo~ vein mosaic 
under forced inoculRtion 





... able 15. 

It. 

~""' •• "C'II. hila Sawani P 

.,1,..,. !!f!9!hpt (IARI) (I) ,,1_.l1li. _'Jw' (KAUI (It) 

PxX 

I x P 

Mol • 15 itR, No - 20 kRl 2 

-
lhDaber of plana infected on 

20th 40'th 60t:b 80th 
day day clay day 

23 56 91 156 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 1 1 

0 2 8 • 
0 1 3 3 

0 2 8 8 

0 0 0 0 

0 3 1 1 

0 3 S 5 

0 1 .. .. 
Mo l -

25 1d\ 

l. 

Tot:al Yellow ...... 'ftiIl Il'UIIber of pl __ lID.ale of 
plana infected 1Dc14enee 

(,,) 

201 156 1I.H 

15 0 0 

15 0 • 
15 0 0 

15 1 6.6 

'7 • 9.2 

100 3 3.0 

100 8 8.0 

15 0 0 

92 1 1 •• 

96 I 5.2 
-.) 

75 .. 1.1 
c.;n 



~. 11. (Contd.) 

IfulDber of pi_a 1nfectec1 _ ~ Yellow 
n~ 

.. , .... .... 
20th toa 60th 80th of of plaJrte _ale 
day day del" day pl_a 1Dfected lae1deDce 

(") 

PxJC 0 0 1 1 • 1 , .• 
Mol 0 2 5 5 100 I s.e 
10102 0 1 7 • 100 • ... 
-, 0 1 1 1 100 1 1 •• 

ax. • 1 1 1 100 1 1.0 

-1 0 2 6 7 100 7 7.0 

-2 0 3 , 9 100 , 9.0 

Mo3 0 2 7 -, 100 7 7.0 

MOl • 15 )cRI Mol • 20 k.R; Mol - 25 kR 



hble 16. 

paren~ 

Mel!pfS!nal !'!!1ho1; (IARt) (1) 

Na!¥RfsbMI PU!&hd (f(AtJ) (K) 

. 
_ ...... ' _,J..;.. ...... 

PxX 

I x P 

PXK 

l(xp 

Inoculation by 1naecta 

15 

15 

15 

15 

11 

15 

lS 

82 

o 

o 

o 

f, 

2 

3 

2 

Yellow velD .,. •. 
1Dc1daDce (") 

95.15 

o 

o 

o 

26.10 

13.30 

20.00 

13.10 



bbl. 11. 

~ asp-= 
Mol 

1102 

., 
Mol • 15 ldt 

-2 • 20 1dt 

Mo, • 25 Jdl 

15 0 

'2 0 

92 0 

98 0 

Yellow 
vein 
..,.eJ.e 
incide
nce(") 

0 

0 

0 

0 

Inoculation by 
11~ 

Inocu- tnfecw 
la1:ed 

15 

20 I 

20 3 

20 .. 

•.. , 
25.00 

15.00 

20.00 

.. 



... 1 .... 'fIN_ •• atel ...... _&bIS .~ • 

.... 1.1 .. exb1b1 .... .,... ... of yellow .... in anoaaic 

(Table 17). u.... foZ'Ctld. ep1pbytot1c condJ. tion, the 1'1 

planu of the aboVe ao .... l.b1 .. 26.6'" incidence 
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and in thne muuted "DO~ (Mol' -2 aDd Mo,) .. reen'tage 

of incidence obaU'Y64 wen 2-. 15" and 20" respectively 

(p late VIlJ) • 

1) Est1lftaUon of ...-rnal paren'tal .ff~ 

There wee significant. difference between direct. end 

reciprocal ero .... for days to flower, fRit. length and 

fru.1t.8/plant. in cro .... be-'- &eJ.!pscbv. 'flUi:!lJt.va end 

two accaslona of Mtl.Mt5JbU me"H$ (Table 18). Direct. 

an4 reciprocal hJ{b.r:1.cs involving &tw§chue IscHJ..lntu. and 

ftMWllbu man'M' (I.AAl.) d.1ffend significantly for fruJ.~ 

yield. Maternal effect va. ob8ened for fruJ. ting IIOdes on 

mUD stan in N?eW§sRUf "eHd-setai x l\ReJJIio,chu.l mgeihot 

(KAU) • Maximum bUrna! effect: was observed for days to 

flower. ~e aat.ernal effeeta for nodes to first flower, 

plant height, leaf length, leaf widtil, fruit girth. primary 

branche./plan~, in'ternodal leD9tit. ridgea/frui t and seeds/ 

frui t were non significant.. 



.... 1. 18. 

S'taadaDI 
Chu"acteI'e e.n.:.J: 

D D - It Dt P.I D-_a t 

Day. to flower 55.47 73.33 17.86·· 55.13 71.26 lS.M** 2.6' 
Rod •• to fint flower 5.61 5.73 0.06 6.00 S.80 0.20 0.45 
P181'lt beight 0.8& 0.11 0.13 0.13 0.63 0.10 0.08 
Leaf length (ca> 37.'7 33.60 4.07 30.80 31.13 0.33 3.a 
Leaf width (em) 18.13 16.60 1.13 16.81 la.6' 0 •• I.e. 
Phi t leng1:h (_) 1'7.12 15.68 1."** 16.4' 1'.4' 1.00** 0.-
h1dt. CJ1nh (tal 9 •• 9.38 0.18 '.1. t.,'7 0.21 0." 
p~ br8DC!besJtd..a 3.13 1.60 1.53 2.81 1.80 1.07 1.11 

..... Oft JI81a aUm 23.to 20.0? 3.53* 19.40 18.33 1.01 1 •• 

I'n1 id.Dg nodes on 
IRId.n .c- 10.87 10.20 0.E1 12.00 9.40 2.60* 1.06 

Illten04e.l lengtn (CIa) 4.53 4.69 0.14 5.09 5.84 0.75 0.52 

h:u1U/plaat 17.80 12.13 s.,.,.· 13.93 10.66 3.2'7** 0.42 

R1dgee/fR! t 7.73 7.41 0.26 7.80 1.2'7 0.53 0.4) 

Seed8/fmlt 5.00 5.t3 0.93 5.61 5.33 0.14 4.13 
J'ni t yle1d/plaotUc.g) 0.217 0.140 0.077· 0.21. 0.163 0.060 0.030 

* p - 0.05 ** P - 0.01 
00 
0 





.Mad! 1a .. of _____ ...-,1_ ..... -..J. .. 

fNl"-.... ~ latia ,. .. ,_ ........ f1_ 

fnit.a. 1M pnapeoU te ........ n. ... --"'''''Uoa 

__ clln.~ pl_ .... _ b .......... With 1:he naacIaI'ti •• tioB 

of tec:bD1qu.ea .. ~._ .......... ,.... 8b1a41 .... 1. 

el .... 1agnti. __ fN _.tIe teed. 

".. aiqle -JOI' ............. 1th1a4t. CftIlU •• U. 

1a the iDcidence of yellow ... _ala 41 .. _. tN.. 1. 

eapee.t.a1ly u.. 4uftag idle .. ru .... ft. tbi. dJ. .. _ 

C&\IM8 .... n loa. 1ft fJN1 ....... yie14 (s_.,. ... 

51.* 1""; SU9b .......... eI'tbt. "">. '1M 

cU._ 1. v ...... '*' tlU'oufb "'.'11' let". s_ .. 
(GeBa) • A • ....,U wen .... _ ~ _I'k.n to ooaUOl 

the c11 .. _ 1ad1nauy ~ the .... of 1uect.t.ctde. 

(.... 1'", s...uy ... &t.a9h, 1."). Maadehar (1978) 

...... 4 ... 1IuteCn1cd.4a1 .. p1t ...... &loa. C8ft DOt. ...... 

the cU. ...... ff .. _!: .. l,. # ..... tl_ t.*-' for ~. 

wc:tor to v __ t. t:he Yl_ .... eDlJ' balf aa..... KeD_. 
~ .. t lOO1oa1 ........... ee1 _thocl to OOIlaol the 

41 ..... wrcN14 be ~gb "f'aft..u ftld.aUDae. 'fbe pepalu , 
vule.,. .PUa 8 ..... • w ............. to po ..... Uel • 

...u. ..... to ~ cU .. _ .. 1 ..... .,..,i:oIIl ... ean1_ 

af V.e v1z'u (SJagh.lS.IIl.. 1ta). 110 ...... , aRel' 



.."..81 yean of .. ,'_ cu.l t:!.aUon, t:b1. yan.._ 

bee .... uacepU))l. 'CIa". -" a., 1'80). 

the cU.f' ....... u.~ •• of pI_it dJ. ....... ~~ 

J.nclude ao1dence of *- paid\ogeD, choice of _ IPpropl1.a. 
, 

c:belcal w nduee the taocu.lum powat.1a1 of the pa~ 

and the use of .. pl._ type Which can .... i.~ the p.~ 

9enetically. A hcIIo9enou blemUn9 of the above 1 ..... _ 

lsagad ln 1D1:ep'ate4 c.U .. _ --eo-nt. AaIIoDg taw aboYe. 

geneUc IIIan1pulattOD ~ bybrtdi.aUon or _taUoa i. 

4ef.1nlt.ely the .,8' ....... ul ead cheapea't ooe. ~, 

the P&'09Z'- of .... lopment of Need1D9 for di •• a •• 

r.8l.~c. haa to be .~Qcl conUlluoualy u 'the pathov

al80 bne& by their 0 __ tbCMI _4 ~ 'break' the 

re.J..1:.an~ lin .. ill c:rourse of Ume. III bbiadi, geneUc 

m8llJ.pulaUon 1s the mo •• ps"IICUCNIbl. ..... eeonom1cal _ave, 

COJl814.l'1ng the aYeJ.labtU'ty of nai.'bnce ill n1.1:84 

Mt:\l!el9ml apec1e •• 

IIltenpec1fie hybr141 .. UOD wee at.teMpted to ..... ,. 

desJ.rable ehara01lers to Bttl ...... fI!Y.&W (It.) Mceftcb. 

Czouebl11ty studie. between 8'1mee:' !lqal!JUiW! and 

_laMb" MUboS we ........... ly .. 1'30 b7 ftall ... 

1&"" by Te8lWla (1933) and Ual.laoft (1931). A lew 01 the 

.....,.t. RpOrt8 ft'¥'e8l .,t:ealpu .. veel... ~ tole"", 

.f ...... M. mll&b2S __ yell.oW ftio _de (N ..... .t ... 

ae~. 1'18) iato tIlllt.:l.ftUd MdDti. 

82 



lit ~ p ...... 1afteU,eUon,. tbJ'.. acces.ione of 

AM-.... ~ .... ....uN to .. uo •• ab.11.1t.y With 

"-V u",a" w.'PUa 8aw ... •• ~ 

_'Mlaep. "....,11M -- n.dily with II!dIuIlJsl 
"n1'ltwP (CJ • ,.). CfttI.eb11iqr in4ex (Cl). be1Jlg 8 

fuaR10D of pa"cen". of fn.1Uet. Yiable •• ec!a/ll'Ult .... 

pU'C8a~ of gend.aat.1oa J.a boVl c:na... _d aelfed 

_.mal penn't nfleoud a _aaun of Cl.'o •• ab.t.11'ty 

(bo. 1919). Pnlt, 8et (") tid not 41ffer Vid4tly 1n dine. 

and reciprocal .1 ...,,_.. The matlU'nal parenUl .ffect 

was pl'OllO'&U1oed for ... M/poci. 11'1 ao ..... ~her. MrlI ..... 

•• NIDal was a ma.t.emal pe.r.w1t, seeds/fruit weh high 

(52.3 _ .. 77.';. }. Bftdeatl7 ~ w. ncipt:oeel cUffer __ 

in the cro •• IlbilJ.. 'Y 1n4ex .,el,u.a for erose .. between 

Tesh1Baa (1'S3). UsUllova (ltM) aDd tfba'Jc\Q' (1"6) 81_ 

repor1:e4 recip.tOCal differ.__ 1ft interspecific croa ... 

f.o%> the CS'08a-abJ.U.,. .t.D4ex .,aluu. ezos.-.ulity index 

valuea .f.ndicated ti\at. MI ..... awatlRS sap. H5rlRhXJ.W 
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waa tile e1 .... t. speci •• to .. , .... , 1111»1." (CI • 95,36) 

eollowed b7 ........ W,.s (JtMJ) (CI • 82.41) .. 

Ab!.JM .... _'.' (IAiU) (ex· 51.88). A greph1a1 

pRaeIlution of CCO •• eb:l.1i "1' i. gt'Mll in 1'1 V .5. '1he high 

peroent.age of ..... eft in Qi~ and recipxocal CI"O .... of 

&elJRlSbV 'IN", and 1:bne acce.81ons of __ 

r.' .......... t:l.ted furtbu' ttle .... ability. Dh111_ 



.ad ..... (1'82) ... ...u.a (1982) al_ I88de sim11u 

fte en.. CllDllpatSld 11_ tI.. f1a.I'tbea- s1:ad1ecl a~ "1 

lwe1. Xa 41"" .. ncr1pncal P1 pl._a of Abel."" 
RJISDIl ... x .. I .... Tn,.., hall. fai .. ly high fn1~" 

(~ - la) (Pl." XX). III ooavan to 'this. t:he 1'1 pl ___ 

of .. ' ..... 'MIl""" a MttbR .... Np1bp, sap. 

MVtphYll,y had poo~ fh.f.t .. t. (16") (Plate x). The 

COIlfl1C't1ng reports 0I'l L1UCI8elIa of the 1nterepec1ftc 

hybrlcu.sation are mainly on the bu1s of above ob •• naUOft. 

'1tw 1'1 plant.a dJ.d not. pO..... raoJ:lllill seeds and F 2 

generaUon could not be ralaed. The low seed Nt. in F 1 

bybr.1ds obaenec1 by Pal ...... (1952). IARI (1956). Kuwada 

(1951). Singh.lS.Ii,. (1962) and Mam1dwu (1979) further 

corroborated the pnaent study. 

SUccess in interspecific l\yb1'1d1aat:1on depen&s OR 'the 

amount. of ferUle pollen 1n 'the J'1 hPrtds to gen.~ate F 2 

population. In the pruent. at'.ud}r. 4et.a11ed observat.iona 

were reeorded on pollen fert.1l1 ty of the hybr1Cls. 'lbe 

three accessions of [!:eelncE. _,~ beiDg variable in 

pollen fert.il1ty, the hybrid populaUon also showed Wide 

vane1:J.on for pollen fertJ..Ut.y. A'b!lIp!tbu !!I81Mt asp. 

teUaphyllua hac! higher poll_ ten.1Uty (98%). when .. 
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.AI,.I",,,oSc.Iw..s mta..,...lJt:>t. (KAU 

"OUQ.C~) x ~"dm"~ e.oS'c,,~1l;.r 
~"~/IIINcM.J e.scutur.1tt..J· x 
91~./M"4'~ m.a.nt:.ilt'Jf (\" R I SOURC.y 

~ .?IJelMUclut,6 
In!:i:'r!J 1II4*/'llt ('ARI 
SOUR.c.s}x ;#6elm~scAuJ 

e..rc~,..~tJ 

1="/6: 5. CJ<OSSABIL-ITY (%)a&'TWE.E.N T"'REE. .ACCESSIONS OF ;l/.lulmoscA~ rna.nJz.ot 
At.lO !Ilb6tlfUMc/z..u.J e&'c&JCtu.r CV, PUSA SAWAWI As OBSERVED IN Fe 6ENERAT/ON 



Plate IX 

Plate x 

A heal thy plclDt wi th normal fruit. set deri ved 
from Abelmoschus manihot (IARI) x Abelmoschus 
esculentus (15 kR) 

Failure of fruitset in interspecific Fl hybrid 
l-.belmoschus esculentus x Abelmoschus manihot -------
ssp. tetrc,phy'.!lus 
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ftfd .......... (URI) .... a pollen fert:111_ of 91" 

aa4 !IN ..... _1_ (DV) ,.,,- the pollen fert111t.7 

of 4lJ:eft and ftOip.neal '11 JlJbz'it1ll 111Y01Y1ng 51l1MsbUl 
uCN.11DS11 ad .. ___ iou of .,1.- MQ&hQS .... 

IIlGh lower (15" - ~. wIlile &I_alba "WSW • 
AbtlM8 9JlU I!!JN.l\\Il .tIp. MS£lPhzlAH ba4 td.gher ee~11 q 

('7.,,) • 'l'be poeafJ)le iDfennce f1:'Oa th1. .tu4y 1e that 

Abtwsllwl .. &m. and bl!!MfhU !.sulslY baiBfJ 

polJPlo.t .. , yan.at:.toa in poll_ f.rt.iU _ " qui.te expect;e4. 

BawutNI .!IIBla'U U en anr,;h.1d1plo1d With 2B • 130 

(GadWal • ..... 1961, Joabi as .11., 1974, siDgh .4 

Shamagar, 1t75). Reporta on t:be cbs'omoeome Dumber: of 

&!l!np!9Qu1 '9EibpS YUl' trOll 2a • eo (Tesh1ma. 19S3)_ 

2ft = 66 (Slcov.te4, 193$) .. 2a •• (~ 1'5'.. 191.). 

U9ale .u Al. (1976) nporteO • ~ Il .... r of an .. I. 
in ~ ,.tu.l1DSll Up. SlMlPhYllU 

MutaUoa bnedi ft9 WU _e •• cl\llly uaeCl to evolve hlgh 

yield.in<;J verieU •• like all D ___ • (1IS'l4pur.1, 1966), 

Puaa p.".t1 1D b'e.ncb))eu (QUl &\ .11., 1''79) an4 d1sean 

rea1atanc verieU •• .tn cot'toD (All..,..,.,. 1919) _4 in whea~ 

(Savoy, 1,eO). aepo~ on m\1_~oa bne41ng in bh1nd1 are. 

however, 1J..mi .. d _c:ep~ for ~e won of Nen4puri .IS .... 

(197J')1 .ou~ .... (1912), RaO en4 GU1raJ (117S), Nas.ar (1916), 

Jroehy GIld AU'ataem (1918) ud 1I1Daladev1 (1982). 
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III the pn __ •• ..., .... ___ cas of ....... 

MPt.,~ ...... aoune of .... nance __ yellow _ill 

-.10 vi..... All the ...... _ .... "'14 8D4 nquin 

..s.1fioaUona tor beJ.Dg ... 1 .... iIl_ ..... ..,1. t.ypea. 'ft\e 

wild 8pe01.s wen aroued wi • ." ..... pl.", to 

.......... _ful .,. ........... Kraevo1 .a a. (1982) reponed tha. 

_t.ab111q of the by1td. .. would be "08 th •• of 'their 

puente. Iawrapee1fic 1'1 l\Jbd. .. wen nbj .. Ud to thn. 

40 ••• of g_a redia't1on, so ee to Wi.. the variat.1oa. 

c.a1derllb1e vulabtll t:y was obllU"ftd in In-edJ.eted p 1 

generaU_ 1 tself for days to flower, plant height. leaf 

l_gtb. leaf w1d'th. fhi t length. fJ:u1 t gJ..r:t:h. nodes on 

8a1D stem, fruiting nodes on maid stem. intemodal length. 

fnJ.ta/plant. ridges/fruit and fruit yield/plant. 

Early flolJering ln Fl pleats (51 ... s> of ...... 

lfSSl.entu. x two accession8 oi lJiI.tHRlIb. ""bAS " .. 
__ ned 'through radiation. III t"J."'i9DE etwl.aSM • 

"!!Plm. manibRt ssp. 'i.IliJ'tRbll+MI~ Y redJ.atioa del.,.. 
floweli.no by three ~ four clays. .. n.d.t.at.ioa treatmenu 

1aduoed poel t.1 ve changes 1D plant heJ.ght. led leagth an.d 

Width. IlTediation reduced fhit leD4Jth. nodes on lllein .tem. 

fn1Ung nodes on ma1n stem. :f.ntealadal leng1:b. bJ:encbe'; 

plant. fruits/plant <md ridges/f.nt1t 18 many of the CEO_. 

The gamma radiation inducecl conaidecable variabllity for 

qta_Utati" characters 1D lnurapec.l.i1e hybrids of the gen .. 
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Abelmosehus. Mutability of characters were high in 

Abefmoschus esculentu! X 2 accesaions of Abelmoschus manihot 

when compared to the mutability in Abelmoschus esculentus x 

Abel.m:>schY.,s manihot ssp. tet.raRhyll'¥. There is enough 

scope to select plant types with desirable characters. 

Comparative observations on morphological characters 

in parents, Fl hybrids and irradiated Fl hybrids revealed 

interesting information. 'l'here ~'as prepon.derance of 

charactez:s of AbelmoschU8 manihot in the interspecific 

hybrids (Appendix I). Many of the forms of characters in 

Abelmoschus esculentus were xecessive. Deeply fided lamina 

and pointed fruits of Abelmoschus esculentus cv. 'Pusa Sawani' 

\"Jere dondnant and expressed in the Fl hybrids. The Fl 

hybrids resembled the vJild parent for plant habit, pigment

ation of vegetative parts, lamina size, corolla colour, 

and fruit hairiness. Characters like fruit colour and 

fruit tenderness had a partial daminance type of expression. 

Considerable changes in discrete characters were 

observed in irradiated Fl hybrids. Dominant characters 

like branched habit and pubescence of stem, la.ana and 

pEtiole got mutated with gamma radiation. Unbranched plants 

wi th smooth stem, lamin2. and petiole were observed in 

irrcciated Fl generation. Red stem and petiole, deeply 

fided leaf m~rgin, pointed leaf tip, hairy flower bud, 

calyx and fruit were observed to be dominant in inter

specific hybrids. rlcmt~ with green tinged stem and petiole, 



aenowl,. 8 ... 1 .... .., Illwrt Uppeclleaf. 8IIOOtb flower 

bwt aftd calIX- ..... .ad 1_ bahy fbi. wlUeh 8. OIl 

J:MmcU.ng were obll4ll'ft4 ill lftadiated P 1 _ration fmM 

the CI'OSS ~IISIJII ,If!Yll!!lH' x two _81on8 of 

ReWEY .. !)PaS- this pwv1dea -.pl. scope fa. ueftal 

Selec'tlon8. 
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It vu obs.ned that fruit tcm4e.m... va. the moat 

aen8it1 ... to gamma rad1aUoll followed by fzu.1t CIOlour, leaf 

marq1n. leaf Up, plant habit. p~ce of stem. flow .. 

bud, lamina. fru1 t end petiole in CS08seS between Nlllao". 

lasylegtu! and two accessions of &ewas:bUl !I!8ll1b9t. Ganwna 

radiation did not create a1Ch var1abili ty for aeeds/.F 1 fruit. 

Though 11% of plants had xr.edium seeded fr:u.1 te. seeds were 

hollow or incompletely filled. 

'ltle interspecific hybrid ~1I.!2fC!N.1 e!9Ul!nt.g x 

Hpe1meaChy! I!1f!P1ho3: sap. MtipphzjlUl reMllblecl DIOre to wUd 

pu.t for ltrarlching heb1 t, pigmentaUon. of ..... ta1:.1.,. parts, 

hairiness of fruit, stem. lam.1na an4peUo18 and h'Uit 

'te.ndeme88. BrisUes, a c:huaourlsUc of .AJi!fi!"9!p" 

1as;y.l!9\!1s ssp. at.ApbYllrUl) 'WU'e pn_t 1n 1'1 fnt ta. 

!'nit eet (%) and aeeds/fl:u1t we .... 8UbItt.anUally low 1ft Fl 

plants. Through gamma radiatJ.on. planta with smooth stem, 

lamina and petiole and narrowly fided lem:Lna were obtained. 

Medium aized and tender f¥Ulte4 plana in No generaUora 

provided good scope foX' useful .. lec:t1on. seeds from auoh 
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lJl gavel .,_jc efticJ.eay iftcnueCl td.t:h *' 
iDcnu. in dose of Y·ra4leUOD. W11m the do ... 15 kit. 20 JcJt 

and 25 1tR trIed.. bot.b queUt.eU-ve aIl4 q\l8l1t.ative chUa

cWrs were aff..... 1II'Iougb ti'lere eppeued = be scope for 

the us- 01 sUll lUQher: ~e of y. r.y8 for cnaUng wider 

ve.riab111q 1n interspecific hybrids. 

1be Y. radiation enhanced the pollen ferti11ty in 

direct and reciprocal c.coa.es. As the doses inCl"esse4 

from 15 kR ~ 25 kR_ the pollen fert1lity also increued 

corresponding 1 '1.1 in all eross combinations. High _g .... 

of sterility in interspecific hybrids of ~e1P9sSh9! 

usulen!a6§ x Abelmgecoo meNb2S WU a'ttrlbuted to the 

disruption of meiosis duriA9 microepol'Og'8ft •• ia and Mg_ 

pO~ogene5i. (ust1nov8. 1949). the present study 1nd1ca~ 

that the ionising radiation haS got eome influence on 

m1crosporogenesls. Through ittad1at.1on. normal poll_ (") 

wasincnased. which in turn affect(the fertility positively. 

Radiation induced pollen ferti 11 ty might be the result of 

no.noa.l c:hromosoroe pairing. Which was dependent on dose of 

Y - radiation. perhaps this aspect has to be explaineCl 

in future with more el.aborate study on fundamental I!!l8p8CU 

of po~lcn cytology. 

'lhe parents, interspecific:: hybr1de end 'the 11Te.d1_ .. 

r 18 were eYa1ua'ttlCl for the1. n..uOll to yellow .. 1ft _ale 



'Pasa Savant' was ~ euMepUble. 5)11. of 'the Wild 

parents exh1bl ted aay .,.. .... of yellow .. 1n moea1c both 

under natural condi ttoaa aDd UUllcd.al lftOeulaUon. In 

the population consi.ting of four P1- 8ft. 12 lrra41a~ 

r 1. from the direct an<! a'eCipncel c:rzoo._ pvcl ving 

aRtlml9!m! MaJ. ...... -- .... 81on. of &!lE'fbM 
lI,!P1!!>~ raieed il\J.rtng Nowrnber - Aprtl 1984.' 85, the Viral . 
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tUsease symptoms developed to a milder degree under natural 

condi tiona (nil to 9%). Four., 1 hybrids COIlslatin; of 

direct end reciprocal <3Osees of phelJll)schv ~espleDtUl an4 

two accesaions of Abelmoschy mgJhol raised during June -

October. t985, developed aymptoans of yellow ",e1n .,.81c to • 

greater extent, under art1flcel 1noeulat1on (1S - 2"'). 

None of the P1 hybr14& or _tants ffta a?!l"'2sch,!! 

IISllm_ x &tel!R!SJ\l!.s _ass ssp.l!U!Phyllgs raised 

d.ud.ng June - October 1985, did exhibit symptoms of yellOW 

vein mosaie disease under natural conditions. Artificial 

inoculation accelerated the Cli$ease incidence in F 1 s end 

muuteG. F 18 upto 21%. Hanifeatation of symptoms in s}'mptom

less carrie.&' plant.s is largely subj ect to the quantity of 

1nocul_ carriee in the plant. 1th1c::h may promote or rook the 

disease expression. w'hen plants were subjected to forced 

inoculation. yellow vein mosaio lncJ.dence was accelerated. 

Matern.a. parental eifecu were obaervecl for quanU'taUft 

cbua.nera like 4ays 'to flower. fr:u1t length. fzu1U/plllftt., 



hybd,.. "&ougb-._ rad1et.1.on :l.ncnued the pollen 

ienil1 t.y, of J'1 hPd .. , no 81gDifJ.caa-t effect Oft Ned 

fertility was ob8ernd. Ifhe doses U'ied were effective to 

elimina:t:e undesirable dcainant. characters lnher1 t.ed from 

wild parents. though then appeared to be scope for the UN 

of 51:111 higher do... of 98JlDa radiation for ere.Un; wider 

yar18bi11ty. App~rlate .el~ct1on un~er artificial 

iDoc:W.a1:ion can pick out deairable plant types having 

resistance to yellow vein mosaic. 
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Dle pnsen_ .......... pti 

vari.eb1lJ.t.y 1D 1a~ti. d.c1a in'VOlving Att! ...... 
gsul ... (L.) ___ .ad ... __ ......,. L.) MedleR. 

wen eond1loted duriao .,.. -

1984-'81 aad J\Ule - ootobU 1 5 •• " the IDII~OMl .ram 

of the College of Ho.I't.1cul 

un.t versi ty. VelleN.ldc.u"a. 

consisted of two pU'ta. 

a) Crae. compat1b11i'tY betw &elmoeohul men1bQl (L,.) 

r,:ed.1c and &!lppech. ~~~ts (L.) Moench c:v. 

b) 

l>usa 5awaai. 

11 ty 111 Ito veneraUOrt an4 

evalu..'t.ion for hoa'\t rtNlM!t:.1Oft to yellOW vein .,.ue 
vtftll. 

• PUa Sawani' • 

2. 1be ero •• comp.'t1bil1~ betwen tilree accessioDs of 

Abe1ms!Ietm,s I!Whot;. and .. Abe ..... ;;;;:;.;;o,:;:;.;;;;.;;;;;;. aC'm,lenpt.! ev. 'Pusa 

Sawen1' was studied at. Po 1 ... 1. t!aternal parenta1 

effect wu significant. for .. t/pod at;. F 0 level. '1'tten 

w .. significant meumal eff for 4I'OSI!u.\bl1,1ty ind." also. 
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TIle GI:'O ••• 111 t.y iaCIa .. high.st. ill MI-.... tIW-,. x HitlN __ ... ~ sap. MiDPhl111l (91."") 

aDd the low .. t.· 1ft .. , .... ,m,,,,, (IAR1) x __ EM 

MCUla.. ('" .55") • PeN' po len l.nill q- 8Ild aee4 Nt. 

were ob .. rtec! in PI pl__ ch 1ad1oat.e4 st.er1lity iD 

1Dt.erapec1flc 1'1 bJlldd8 of ''''Ii-'' 8Ild. 

!M.gh. -P' •• • 

Mtwee sri • .." 8D4 thne ..... a1ou of 

MtII '!?I9"U MQPlf.$r uai.no 11 JeR, 20 lcR and 25 kR .. ap. 

Ganna rad1atioft lnc!uced cons! erable var1at.ion 1n lnur

epec1flc IQbrlds for days to lower (54 - 61 days). plant. 

height (0." -1.01 a). leaf 1 g1:h (40 - 54 em), leaf v14th 

(18 - 30 am) fruit length (13 21 - 17.01 em) fruit. gin:h 

(9.9., - 11.21 .), nodes en ft n. (15 - 19), fruiting 

nodes on main stem (4 - 10), ntex"nodal length (2.95 - 3.87 ca), 

f.ru1 ta/pl ant branche8/plant (1.35 - 2 •• 1). 

yteld/plant (0.134 - 0.3M lqJ), 

111 direct and reciprocal CI'O 88. lnvol ving Abellgoac;bv 

'f9I1..mty and two accession of N?tlFGbIl MQlbg$. 'lb. 

Y· I'ad!ation cUd not sign1f1 antly influence nod.. to fint. 

flower and seeds/fruit. 

4. Mo&'phologic:el tranafo tions were Roo.rded in matated 

genotypes foZ" plant. habit. 

v898tat.1ve parts, leaf chu 

of leaf, and hairine.8 of c 

___ and pipent.atiOD of 

ra Uke ai .. , llIU'Vin and Up 
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G_ radlaUor1 altend hl'anabecl habtt to Uftbl'anchec11n 12.~ 

01 1'1 plent.a. Many of the doItinant eharaoter. expxe .... 1. 

aterspecific F 1 genent10Jl tot Changed to 1 ts rece •• 1 "'. 

forms through 9 .... ra41.Uon. In _tated i'1 9«leraUon. 

plants with eJIOOth lU4D.a _Ci petiole. nurowly tided encI 

blunt tipped leaf .. 1:8 __ r:Ye4. Nine percent of the 

irreCl1aUCS F 1 plants bad 1... ba1J"y frw. ts .. 89ainat. highly 

balsy fruits of UJ'lUMted 1'1 hybrids. Mu'tants wi th SI'lDo'th 

flower bud and calp wen also ob.-ved. No change waa 

observed for pigmentat.ton of veina and corolla tlu'Oat, leaf 

shape, hairiness of aU.-. frw. t shape and fru1 t dehiscence 

at maturity, seediness of fruit, seed shape and hairiness 

of seeds in all lnterspecific hybrids. In j\beW8S!!1 

l,cqleni9; x Abelmo.sDus m!iJJ'!RS SS2 '. Slt,r§PbYl,l}1l!, 

i-radiation increaaed seeds/fruit sultstantially. Hutagen1c 

effici€n~~ was founc acceleratea with increase in dose. 

5. Pollen fertility of the lnurspec1fie bybr1da increued 

w1th increase in do •• of V- ced.iaUOIl. 111 lDterapee1flc 

hybr1ds between ~Hbv MsaH!Bll!' and two ace •• alO11S of 

Abe_acbS' !!!Dibol. pollea fert.1l1'ty til .. poor (15% - 18.9S"). 

IDenaae in pollen ferUlity va obNrMd. in lrra41a __ I'1S 

(19" - 3<*). Pollen fertillq of ib!WIS!Y ••. culentu8 x 

AbtlJnoISh,Ul mp1b2t. ssp_ tUlJmhXllH :LnChaaed frol't 74" 

(in F1-) to 81% 1n lrra41a'" .18. 

6. React:1on of parents. 1'18 and .irradiated 1'18 to yellOW 

vein moaa1c vU:'u$ were as ... aecl botil under nnturfol COIle! tiOI'Ul 
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~ U'1:1flcd.a1 1Aoc:Id....... . ..... __ . v.. 1afe0ta4 I:tr 

yellow VIIJ.D .e.e ...... "~It, - 'I"). wbanu BODe of ~ 

w11d sped.e. did ~t. apaptoma. Iae.t4ence of yellow 

.. in mosale di __ W..... (1. - m) 1lpoD ut1f1c1al 

1DoeulaUon 'tl\a ....... tou&'al conti t.ions bul to .%) in 

"18 eDCl ined1a'" "18 of ..... gbut USUltnWl and three 

ecce •• lou of AM' ..... _AMl-

1. Maternal parental effect waa .s~te4 1n ln~er.peeiflc 

hybrids 1nYOlv1ftg Abtts_U Mw.l:atM end. AbelMHby 

BPSb9S. Max111W1l me_mal parental effect was o~.rved for 

days to flower. followed by fruit length anel fruit.s/plant. 

1bere were differences in CZ'OS8 <::Om'",atJ.b1lity 111 

iDtersr_ciflc hybrids involving three accessions of 

Alt'l:PPssBU! mtpiOOt and felep,sbpf "'~D.tMI. It ,,_ 

noticed that awnl! ty of the .li'1 hJbrlde will hamper ti1e 

progre •• of the bntMUng prop:_.. 'fbouVh g..-. radiation 

enh_ced 'the pollen fertility. DO ftQ1'11f1c_~ lru:naM ill 

.eed fertili q of lnurtJplCif1c hybd." "a obaeZ'W4. '1be 

reaul t alae indicated. tha~ g.... ...u.aUon could 9.erate 

useful varlab!ll1:y in "1 l'rJI»n." by c:hart91nq 'the undesirable 

domine.nt characters of Wild PU'tmt'.. 
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Yellow Win _aale 18 the _t~ .. '¥i.-a! di ..... 

of bhiIlcU. which .... b.eaYy toll of 'the Gnp, ialeet1119 ." 

all cp:ovth • .-. A.tempu to J.ao1a. 80""(.) of na1a-

UnCle to yellow ftiJl JDD .... c 411 .. _ fcom cult.1vu: ... Wild 

,..laU .. _ wen ~ to be cd Ullt.U4 _ .......... f 

e1 thttr. uCOllllPaUbtl1 qr or a.nIi t.y :bUri.... MWeea the 

cultivars and wild relaUvea. An experiment wu planned .. 

carried out during June - October,19841 November - April, 

1984-'85 and June - october 1985 at the Instruc~onal ram. 
of the College of I-:Orticul ture. Vallanikkara. Tr1chur to 

induce variability in interspecific hybrids 1nvolvlny 

1J:)e1mosShp.s esculer~BH! (L.) !RsPSh and Abe1l!!9ss:Jw.l IJlII1heS 
(L.) Hedic. 

!be tlu'ee acce •• 10ft11 of "lMastm, 1ItpJ.b!~ were 

".ned eRa. ClDllPat.1ble w1 th BIIPR'al ucpleD511 t::V. 

'PUlla sawan1 t
• &tW-g. ,,,,bat up. HHfPbY11U CZ08H4 

read.11y with bBt!mKb»' "S." (eI • '5"). Thi. w_ 
proved through Fo fruit set. JTJ -cI aet aad germination of 

F 0 seeds. The F 1 plants did not beU normu .ee4a and 1'2 

veneration could not be raiae4. The pollen fertil1 t.y of 1'1 

hybrids were much lower than the parents. There was 

reciprocal difference 1n the cros.ability index. 

Y-r:etUat.ion enat:.ed considerable var:1ebilit.y in 

1DterspecifJ.c 1'1 bybZ'1de for .ay. 1;0 flower. pleD-t height, 

led l_~ leaf width. fruit. length. fl'Ui t. 91rtm, DCKlee 



ell M1n .~. fl:'U1 taag .te ... IM1a stem. intft'llOdal leng1tb, 

fn.1 U/p).ant, ridgea/lhl ~ and fZ'Ui 1: yteld/plani!" J.a 

fbelm,chg USUl_try • I _ •• .t.0IUI of .. 1 ....... , .. ,. 

There waapprepoaderence of cbU'~s of b.-SUM 

MP:YJ9) in ~. int.enpec1f1c hybrids. Consid.rable chang .. 

1a discrete cha.raetera were obMnad in 1u.u..ted F 1 hpride. 

Dominant characters like breanohe4 hebi 1:, pubescence ad 

plQ1M1'ltaUon of vegeutiw! pUb. ... hatrine.s of £nl1" got 

changed with glUlllla radiation. l'hough the f.rad1aUOft 

enbancea. the pollen fertil! t.y of lnurarAe1f1c bybr1da. 'they 

had seedless frW. ts or fruits Wi t:b iDCOIIlPle"ely filled _ds. 

With the doees 15 kR, 20 kR and 25 JcR ULed, quenUuUve u. 

quali taU ve characters were affec:ted, 'though there appe......s 

to be scope foe the lise of atill h.f.glMtr do.. of Y. rays to 

create wider variability in inter~1f1c hybrids. 

• he. Sawan1' "'88 infoct.e4 byyellov win .sate vina, wh ...... 

DOne of 'the wild specie. cUd ~ to -r symptome. ArUf1cJ.el 

inoculation provide. a mean8 to _len desi..-able plaD~ types 

hevi.ng resistance t:o yellow veill ..... e U ...... 
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